wO 2023/178452 A1 | NI 0000 AP0 0 00 0 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property '

Organization
=

International Bureau

(43) International Publication Date

(10) International Publication Number

WO 2023/178452 Al

28 September 2023 (28.09.2023) WIPO I PCT

(51) International Patent Classification:

CO7K 16/28 (2006.01) A61P 35/00 (2006.01)
A61K 31/4745 (2006.01) CO7D 491/22 (2006.01)
A61K 47/68 (2017.01)

(21) International Application Number:
PCT/CA2023/050406

(22) International Filing Date:
24 March 2023 (24.03.2023)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
63/324,003 25 March 2022 (25.03.2022) UsS
63/417,250 18 October 2022 (18.10.2022)  US
63/450,607 07 March 2023 (07.03.2023) UsS

(71) Applicant: ZYMEWORKS BC INC. [CA/CA]; 114 East
4th Avenue, Suite 800, Vancouver, British Columbia V5T
1G4 (CA).

(72) Inventors: RICH, James R.; 114 East 4th Avenue,
Suite 800, Vancouver, British Columbia V5T 1G4 (CA).
BARNSCHER, Stuart Daniel, 114 East 4th Avenue,
Suite 800, Vancouver, British Columbia V5T 1G4 (CA).
PETERSEN, Mark Edmund; 114 East 4th Avenue,
Suite 800, Vancouver, British Columbia V5T 1G4 (CA).
COLOMBO, Raffaele; 114 East 4th Avenue, Suite 800,
Vancouver, British Columbia V5T 1G4 (CA). BRANT,
Michael G.; 114 East 4th Avenue, Suite 800, Vancou-
ver, British Columbia V5T 1G4 (CA). LASALLE, Manuel
Michel Auguste; 114 East 4th Avenue, Suite 800, Van-
couver, British Columbia V5T 1G4 (CA). DAVIES, Ru-
pert H.; 1215 4th Avenue, Suite 2100, Seattle, Washing-
ton 98161 (US). UROSEYV, Dunja; 114 East 4th Avenue,
Suite 800, Vancouver, British Columbia V5T 1G4 (CA).
KANG, Sukhbir Singh; 114 East 4th Avenue, Suite 800,
Vancouver, British Columbia V5T 1G4 (CA). CHAN, Pe-
ter Wing Yiu; 114 East 4th Avenue, Suite 800, Vancou-
ver, British Columbia V5T 1G4 (CA). DAS, Samir; 114
East 4th Avenue, Suite 800, Vancouver, British Colum-

(74)

@81)

84

bia V5T 1G4 (CA). HERNANDEZ ROJAS, Andrea; 114
East 4th Avenue, Suite 800, Vancouver, British Columbia
V5T 1G4 (CA). GENE, Robert William; 114 East 4th Av-
enue, Suite 800, Vancouver, British Columbia V5T 1G4
(CA). YOUNG, Ada G. H.; 114 East 4th Avenue, Suite
800, Vancouver, British Columbia V5T 1G4 (CA). LAWN,
Samuel Oliver; 114 East 4th Avenue, Suite 800, Vancou-
vet, British Columbia V5T 1G4 (CA). CHUIL, Danny, 114
East 4th Avenue, Suite 800, Vancouver, British Columbia
V5T 1G4 (CA). BROWMAN, Duncan; 114 East 4th Av-
enue, Suite 800, Vancouver, British Columbia V5T 1G4
(CA). CLAVETTE, Brandon; 114 East 4th Avenue, Suite
800, Vancouver, British Columbia V5T 1G4 (CA).

Agent: SALISBURY, Clare et al.; Gowling WLG (Cana-
da) LLP, 550 Burrard Street, Suite 2300, Bentall 5, Vancou-
ver, British Columbia V6C 2B5 (CA).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ,DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG,
KH, KN,KP, KR, KW,KZ LA, LC,LK,LR,LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA,ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM,KE, LR,LS, MW, MZ, NA, RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU,LV,MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

(54) Title: ANTIBODY-DRUG CONJUGATES TARGETING FOLATE RECEPTOR ALPHA AND METHODS OF USE

M

(57) Abstract: Antibody-drug conjugates (ADCs) comprising an antibody construct that binds specifically binds human folate receptor
alpha (FRa) (an anti-FRa antibody construct) conjugated to a camptothecin analogue of Formula (I). The ADCs are useful as therapeu-

tics, in particular in the treatment of cancer.

[Continued on next page]



WO 2023/178452 A | [IN U]} 00 000 00RO 0TS0 0 O

Published:

—  with international search report (Art. 21(3))

—  with sequence listing part of description (Rule 5.2(a))

— in black and white; the international application as filed

contained color or greyscale and is available for download
Jrom PATENTSCOPE



10

15

20

WO 2023/178452 PCT/CA2023/050406

ANTIBODY-DRUG CONJUGATES TARGETING FOLATE RECEPTOR
ALPHA AND METHODS OF USE

FIELD

[0001] The present disclosure relates to the field of immunotherapeutics and, in particular, to

antibody-drug conjugates targeting human folate receptor alpha (hFRa).

BACKGROUND

[0002] Folate receptor alpha (FRa) is a glycosyl-phosphatidylinositol (GPI)-anchored cell-
surface protein encoded by FOLR/I and is one of a family of high-affinity FRs that also includes
FRB (FOLR2), FRy (FOLR3) and FR& (FFOLR4). FRa has been identified as a highly relevant
cancer therapy target as it is overexpressed in a variety of cancers including ovarian cancer, triple-
negative breast cancer (TNBC), endometrial cancer, mesothelioma and lung cancer, with minimal

expression in non-malignant tissues.

[0003] Several clinical studies involving FRa-targeted agents in the treatment of cancer are
currently ongoing, including the anti-FRo antibody, farletuzumab, and the FRa-targeted antibody-
drug conjugates (ADCs), mirvetuximab soravtansine (ImmunoGen, Inc.), MORADb-202 (FEisai
Inc.) and STRO-002 (Sutro Biopharma, Inc.).

[0004] Camptothecin analogues have been developed as payloads for antibody-drug conjugates
(ADCs). Two such ADCs have been approved for treatment of cancer. Trastuzumab deruxtecan
(Enhertu™) in which the camptothecin analogue, deruxtecan (Dxd), is conjugated to the anti-
HER?2 antibody, trastuzumab, via a cleavable tetrapeptide-based linker, and sacituzumab govitecan
(Trodelvy™) in which the camptothecin analogue, SN-38, is conjugated to the anti-Trop-2

antibody, sacituzumab, via a hydrolysable, pH-sensitive linker.

[0005] Other camptothecin analogues and derivatives, as well as ADCs comprising them have
been described. See, for example, International (PCT) Publication Nos. WO 2019/195665; WO
2019/236954; WO 2020/200880 and WO 2020/219287.
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[0006] This background information is provided for the purpose of making known information
believed by the applicant to be of possible relevance to the present disclosure. No admission is
necessarily intended, nor should be construed, that any of the preceding information constitutes

prior art against the claimed invention.

SUMMARY

5 [0007] Described herein are antibody-drug conjugates (ADCs) targeting human FRa and
methods of use. One aspect of the present disclosure relates to an antibody-drug conjugate having

Formula (X):
T-[L-(D)u]n

(X)

10 wherein:

m is between 1 and 4;

nis between 1 and 10;

T is an anti-FRa antibody construct comprising an antigen-binding domain that specifically

binds to an epitope within human folate receptor alpha (hFRa) comprising amino acid
15 residues E120, D121, R123, T124, S125 and Y126 of SEQ ID NO: 15;

L is a linker, and

D is a compound of Formula I:

wherein:

20 R!is selected from: -H, -CHs, -CHF,, -CF3, -F, -Br, -Cl, -OH, -OCH3, -OCF3 and -
NH;, and

R?is selected from: -H, -CHj, -CF3, -F, -Br, -Cl, -OH, -OCH; and -OCF3,
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and wherein:
when R!is -NH;, then R is R3 or R* and when R! is other than -NH,, then R is R*;

R3 is selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;1-Cs alkyl)-O-R?,

RG
1
[
, -COzR3, -aryl, -heteroaryl and —(C:-Cs alkyl)-aryl;
R18 X2 xb xXa Xt o X3 X2 9 (‘)‘ R10
DY e YR YR osk
N 24 fo) N
r ~R19 NH NR r NH
R* is selected from: , r , r , , r ,
10° .
0 N'R N’R10 OH
10 i _R10 10 12
O:‘é’R O=‘S'R O:‘s"R X© (\N’R OH
NR25 NH NRZS N_ M N\ N
o R Yo
) , ) ) , , and
(o)
N

OH
R’ is selected from: -H, -C;-C¢ alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl, -aryl and
—(C1-Cs alkyl)-aryl;
R® and R7 are each independently selected from: -H, -C;-Cg alkyl, -C3-Cs cycloalkyl,
-(C1-Cs alkyl)-O-R>, -C3-Cs heterocycloalkyl and -C(O)R!7;
R&is selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl and -C3-Cs heterocycloalkyl,

each R’ is independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl,

each R'? is independently selected from: -C1-Cg alkyl, -C3-Cs cycloalkyl, -NRM“R™
-aryl, -heteroaryl and —(C:-Cs alkyl)-aryl;

R is selected from: -H, -Ci-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl, and —
(C1-Co alkyl)-aryl;
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R is selected from: -H and -C;-Cs alkyl;

R is selected from: -H, -C;-Cs alkyl, -CO2R3, -aryl, -heteroaryl,—(C;-Cs alkyl)-aryl,
xa

R9
,
-S(0),R'¢ and )be :

3

R is selected from: -H and -C;-Cs alkyl;

R!*and R'* are each independently selected from: -H, C;-Cs alkyl, -C3-Csg cycloalkyl
and -C3-Cs heterocycloalkyl,

R!¢ s selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R s selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(C;-
Cs alkyl)-C3-Cs heterocycloalkyl, -aryl, -heteroaryl and —(C;-C¢ alkyl)-aryl;

R'® and R taken together with the N atom to which they are bonded form a 4-, 5-,

6- or 7-membered ring having 0 to 3 substituents selected from: halogen, -C;-Cs alkyl, -C3-Cg
cycloalkyl and -(Ci-Cs alkyl)-O-R;

R2* R?° and R2¢ are each -C1-Cs alkyl;

X* and X" are each independently selected from: NH, O and S, and

X¢ is selected from; O, S and S(O),

with the proviso that the compound is other than (§)-9-amino-11-butyl-4-ethyl-4-

hydroxy-1,12-dihydro-14H-pyrano[3',4":6,7]indolizino[1,2-b]quinoline-3,14(4H)-dione.

[0008] Another aspect of the present disclosure relates to an antibody-drug conjugate having a

structure selected from:
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.
-

wherein:

T is an anti-FRa antibody construct comprising two antigen-binding domains operably

linked to an IgG Fc region, each of the antigen-binding domains comprising:

(a) a VL amino acid sequence as set forth in SEQ ID NO: 39, and a VH amino acid
sequence as set forth in SEQ ID NO: 19; or

(b) a VL amino acid sequence as set forth in SEQ ID NO: 124, and a VH amino acid
sequence as set forth in SEQ ID NO: 91; or

(c) a VL amino acid sequence as set forth in SEQ ID NO: 64, and
(1) a VH amino acid sequence as set forth in SEQ ID NO: 50, or
(11) a VH amino acid sequence as set forth in SEQ ID NO: 54, or
(1i1) a VH amino acid sequence as set forth in SEQ ID NO: 57, or
(iv) a VH amino acid sequence as set forth in SEQ ID NO: 61, or
(v) a VH amino acid sequence as set forth in SEQ ID NO: 76, or

(vi) a VH amino acid sequence as set forth in SEQ ID NO: 79, or
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(vi1) a VH amino acid sequence as set forth in SEQ ID NO: 82, or
(viii) a VH amino acid sequence as set forth in SEQ ID NO: 85, or
(ix) a VH amino acid sequence as set forth in SEQ ID NO: 88, or
(x) a VH amino acid sequence as set forth in SEQ ID NO: 106; or

(d) a VL amino acid sequence as set forth in SEQ ID NO: 130, and
(1) a VH amino acid sequence as set forth in SEQ ID NO: 99, or
(11) a VH amino acid sequence as set forth in SEQ ID NO: 106, or
(111) a VH amino acid sequence as set forth in SEQ ID NO: 113, or
(iv) a VH amino acid sequence as set forth in SEQ ID NO: 116, or
(v) a VH amino acid sequence as set forth in SEQ ID NO: 133, or
(vi) a VH amino acid sequence as set forth in SEQ ID NO: 136; or

(e) a VL amino acid sequence as set forth in SEQ ID NO: 119, and
(1) a VH amino acid sequence as set forth in SEQ ID NO: 106, or
(i1) a VH amino acid sequence as set forth in SEQ ID NO: 116,

and wherein n is between 4 and 8.
[0009] Another aspect of the present disclosure relates to a pharmaceutical composition

comprising an antibody-drug conjugate as described herein, and a pharmaceutically acceptable

carrier or diluent.

[0010] Another aspect of the present disclosure relates to a method of inhibiting the proliferation
of cancer cells comprising contacting the cells with an effective amount of the antibody-drug

conjugate as described herein.

[0011] Another aspect of the present disclosure relates to a method of killing cancer cells
comprising contacting the cells with an effective amount of the antibody-drug conjugate as

described herein.
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[0012] Another aspect of the present disclosure relates to a method of treating cancer in a subject
in need thereof comprising administering to the subject an effective amount of the antibody-drug

conjugate as described herein.

[0013] Another aspect of the present disclosure relates to an antibody-drug conjugate as

described herein for use in therapy.

[0014] Another aspect of the present disclosure relates to an antibody-drug conjugate as

described herein for use in the treatment of cancer.

[0015] Another aspect of the present disclosure relates to a use of an antibody-drug conjugate as

described herein in the manufacture of a medicament for the treatment of cancer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Fig. 1A & B shows the sequence of the rabbit heavy chain variable domain CDRs of the
chimeric anti-FRa antibody v23924 ported onto a human VH framework (IGHV3-23*01) (SEQ
ID NO: 155) (1A), and the sequence of the rabbit light chain variable domain CDRs of chimeric
antibody v23924 ported onto a human VL framework (IGKVI-39*01) (SEQ ID NO: 156) (1B).
The CDRs were assigned with the AbM definition and marked in bold italic font.

[0017] Fig. 2A-D show the profiles of purified parental chimeric anti-FRa antibody v23924 and
purified representative humanized variant v30384 as analyzed by electrophoresis and UPLC-SEC.
Fig. 2A & C show the profiles from electrophoresis under non-reducing (NR) and reducing (R)
conditions after preparative SEC purification (post prep-SEC) or after Protein A purification (post-
pA) of parental chimeric anti-FRa antibody v23924 (2A) and purified representative humanized
variant v30384 (2C), Fig. 2B & D show the UPLC-SEC profiles of parental chimeric anti-FRa
antibody v23924 after preparative SEC purification (2B) and purified representative humanized
variant v30384 after Protein A purification (2D).

[0018] Fig.3A & B depict the bio-layer interferometry (BLI) sensorgrams of parental chimeric
anti-FRa antibody v23924 (3A) and purified representative humanized variant v30384 (3B).
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[0019] Fig.4A-D depict the intact LC/MS profiles for representative humanized variants v30384
(4A, with an expanded view of the main peak in 4B) and v31422 (4C, with an expanded view of
the main peak in 4D).

[0020] Fig.SA & B shows the receptor-mediated internalization capabilities of the chimeric anti-
FRo antibody v23924, a representative humanized variant, v30384, and the FRa-targeting
antibodies mirvetuximab and farletuzumab at various concentrations in the FRa-expressing cell
line IGROV-1 as determined by flow cytometry after a 6-hour incubation (5A) and a 24-hour

incubation (5B). The anti-RSV antibody, palivizumab, was included as a negative control.

[0021] Fig. 6A & B show the receptor-mediated internalization capabilities of the chimeric anti-
FRo antibody v23924, a representative humanized variant, v30384, and the FRa-targeting
antibodies mirvetuximab and farletuzumab at various concentrations in the FRa-expressing cell
line OVCAR-3 as determined by flow cytometry after a 6-hour incubation (6A) and a 24-hour

incubation (6B). The anti-RSV antibody, palivizumab, was included as a negative control.

[0022] Fig. 7 shows the coverage of the hFRa sequence (SEQ ID NO: 15) by peptides generated

by pepsin digestion of hFRa. Each bar below the sequence represents a peptide.

[0023] Fig. 8A & B show a summary plot (8A) and a differential plot (8B) of the
hydrogen/deuterium exchange mass spectrometry (HDX-MS) kinetics of the peptides generated
by pepsin digestion of hFRa: hFOLR1 (hFRa) vs. hFOLR1-v23924 complex.

[0024] Fig. 9A-C show the amide deuteration level of peptide 119-126 (WEDCRTSY) (SEQ ID
NO: 152) after hydrogen/deuterium exchange mass spectrometry (HDX-MS) for 1h: hFOLRI
(9A) vs. hFOLR1-v23924 complex (9B), and the differential plot (9C).

[0025] Fig. 10A & B show the receptor-mediated internalization capabilities of a parental anti-
FRo humanized antibody variant, v30384, and a representative affinity matured variant, v35356,
in FRa-expressing cell lines IGROV-1 (10A) and JEG-3 (10B) as determined by flow cytometry

after Sh and 24h incubation periods. Palivizumab was included as a non-targeted control.

[0026] Fig. 11 presents a table showing the CDR sequences of representative anti-FRa
antibodies as defined by IMGT, Chothia, Kabat, Contact and AbM definitions.
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[0027] Fig. 12 presents a table showing the VH and VL sequences of representative anti-FRa

antibodies.

[0028] Fig. 13 shows exemplary drug-linker (DL) structures comprising camptothecin analogues
of Formula (I) with a C7 linkage (Table 8).

[0029] Fig. 14 shows exemplary drug-linker (DL) structures comprising camptothecin analogues
of Formula (I) with a C10 linkage (Table 9).

[0030] Fig. 15 shows exemplary drug-linker (DL) structures comprising camptothecin analogues
of Formula (I) with either a C7 or C10 linkage (Table 10).

[0031] Fig. 16 shows exemplary conjugate (DC) structures comprising camptothecin analogues

of Formula (I) with a C7 linkage (Table 11).

[0032] Fig. 17 shows exemplary conjugate (DC) structures comprising camptothecin analogues

of Formula (I) with a C10 linkage (Table 12).

[0033] Fig. 18 shows exemplary conjugate (DC) structures comprising camptothecin analogues

of Formula (I) with either a C7 or C10 linkage (Table 13).

[0034] Fig. 19A-C shows the in vivo anti-tumor activities of ADCs comprising the anti-FRa
humanized antibody variant v30384 conjugated to the camptothecin analogues Compound 139 or
Compound 141, at DAR 8 in an OV90 xenograft model (19A & 19B), and conjugated to the
camptothecin analogues Compound 139, Compound 140, Compound 141 or Compound 148, at
DAR 8inaH2110xenograft model (19C). ADCs comprising palivizumab (v21995) were included

as controls.

[0035] Fig. 20 shows the pharmacokinetics of the anti-FRa humanized antibody v36675 and four
ADCs comprising v36675 conjugated to DXd or the camptothecin analogues Compound 139 or
Compound 141 at DARS assessed in hFcRn Tg32 mice (n=4). The average serum concentration
at some time points was calculated using n<4 animals (as some samples were below detection

limit).
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[0036] Fig. 21 shows the in vivo stability of four ADCs comprising the humanized variant
v36675 conjugated to DXd or the camptothecin analogues Compound 139 or Compound 141 at
DARS in Tg32 mice serum. Solid lines show % DAR remaining (left axis) and dotted lines show

% maleimide ring opening (right axis).

[0037] Fig. 22A-E shows the in vivo anti-tumor activities of ADCs comprising the anti-FRa
humanized antibody variant v36675 conjugated to the camptothecin analogues Compound 139 or
Compound 141, each at DAR 4 or DAR 8, in an OV90 CDX xenograft model (22A, B); conjugated
to the camptothecin analogues Compound 140 or Compound 141, each at DAR 4 or DAR 8, in an
OVCAR3 CDX xenograft model (22C); conjugated to the camptothecin analogue Compound 139
at DAR 8 in a GTG-2025 PDX xenograft model (22D), and conjugated to the camptothecin
analogue Compound 139 at DAR 8 in a GTG-0958 PDX xenograft model (22E).

[0038] Fig. 23A-D shows the total antibody serum concentrations of ADCs comprising the anti-
FRa humanized antibody v36675 in blood samples collected after a first dose in a cynomolgus
monkey toxicity study; ADCs comprising v36675 conjugated to Compound 139 or Compound 141
at DAR 8 administered at 30 mg/kg (23A), ADCs comprising v36675 conjugated to Compound
139 or Compound 141 at DAR 4 administered at 60 mg/kg (23B), ADCs comprising v36675
conjugated to Compound 139 or Compound 141 at DAR 8 administered at 80 mg/kg (23C), and
ADCs comprising v36675 conjugated to Compound 139 or Compound 141 at DAR 4 or DAR 8
administered at 120 mg/kg (23D).

[0039] Fig. 24 shows the in vifro bystander activity of ADCs comprising the anti-FRa humanized
antibody variant v30384 conjugated to various camptothecin analogues against the FRa-negative
MDA-MB-468 cell line. The ADCs v30384-MC-GGFG-AM-DXd1 and v30384-MCvcPABC-
MMAE were included as positive controls and ADCs comprising palivizumab (v22277)
conjugated to MC-GGFG-AM-DXdl and MCvcPABC-MMAE were included as negative

controls.

[0040] Fig. 25A-D shows penetration of the anti-FRa humanized antibody variant v36675 into
JEG-3 cell spheroids compared to mirvetuximab and negative control, palivizumab, at 4 hours

(25A), 24 hours (25B), 48 hours (25C), and 96 hours (25D).
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[0041] Fig. 26A & B show intracellular (26A) and extracellular (26B) payload release from an
ADC comprising anti-FRo humanized antibody variant v36675 conjugated to Compound 139 at
DAR 8 (v36675-MC-GGFG-AM-Compound 139) and an ADC comprising non-targeted control
palivizumab (v21995) conjugated to Compound 139 at DAR 8 in the high FRa-expressing cell line
IGROV-1.

[0042] Fig. 27A-I show the in vivo anti-tumor activities of an ADC comprising the anti-FRa,
humanized antibody variant v36675 conjugated to Compound 139 at DAR 8 (v36675-MC-GGFG-
AM-Compound 139) and a control ADC, mirvetuximab-DM4 DAR 4, in patient derived xenograft
(PDX) models of ovarian cancer when dosed at 6 mg/kg: CTG-0703 PDX model (27A), CTG-
1301 PDX model (27B), CTG-2025 PDX model (27C), CTG-3383 PDX model (27D), CTG-0947
PDX model (27E), CTG-0958 PDX model (27F), CTG-3718 PDX model (27G), CTG-1703 PDX
model (27H), and CTG-1602 PDX model (271).

[0043] Fig.28A & B show fixed cell confirmation screen images from a screen for specific off-
target binding interactions using Retrogenix Cell Microarray Technology for the anti-FRa
humanized antibody variant v36675 at 20 ug/mL (28A) and control antibody (rituximab
biosimilar) at 1pug/mL (28B).

[0044] Fig. 29 shows competition binding between the chimeric anti-FRa antibody v23294 and

the anti-FRa antibodies mirvetuximab and farletuzumab assessed in H2110 cells.

DETAILED DESCRIPTION

[0045] The present disclosure relates to antibody-drug conjugates (ADCs) comprising an
antibody construct that specifically binds human folate receptor alpha (FRa) (an anti-FRa antibody
construct) conjugated to a camptothecin analogue of Formula (I) as described herein. In particular,

the present disclosure relates to ADCs having Formula (X):
T-[L-(D)m]n
X)

wherein:

T is an anti-FRa antibody construct as described herein;
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L is a linker;
D is a camptothecin analogue of Formula (I) as described herein;
m is between 1 and 4, and

nis between 1 and 10.

[0046] The ADCs of the present disclosure may find use, for example, as therapeutics, in

particular in the treatment of cancer.
Definitions

[0047] Unless defined otherwise, all technical and scientific terms used herein have the same

meaning as commonly understood by one of ordinary skill in the art.

[0048] As used herein, the term “about” refers to an approximately +/-10% variation from a
given value. It is to be understood that such a variation is always included in any given value

provided herein, whether or not it is specifically referred to.

[0049] The use of the word “a” or “an” when used herein in conjunction with the term

29 <C

“comprising” may mean “one,” but it is also consistent with the meaning of “one or more,” “at

least one” and “one or more than one.”

R4

[0050] As used herein, the terms “comprising,” “having,” “including” and “containing,” and
grammatical variations thereof, are inclusive or open-ended and do not exclude additional,
unrecited elements and/or method steps. The term “consisting essentially of” when used herein in
connection with a composition, use or method, denotes that additional elements and/or method
steps may be present, but that these additions do not materially affect the manner in which the
recited composition, method or use functions. The term “consisting of” when used herein in
connection with a composition, use or method, excludes the presence of additional elements and/or
method steps. A composition, use or method described herein as comprising certain elements
and/or steps may also, in certain embodiments consist essentially of those elements and/or steps,
and in other embodiments consist of those elements and/or steps, whether or not these

embodiments are specifically referred to.
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[0051] A “complementarity determining region” or “CDR” is an amino acid sequence that
contributes to antigen-binding specificity and affinity. “Framework” regions (FR) can aid in
maintaining the proper conformation of the CDRs to promote binding between the antigen-binding
region and an antigen. From N-terminus to C-terminus, both the light chain variable region (VL)
and the heavy chain variable region (VH) of an antibody typically comprise the domains FR1,
CDRI1, FR2, CDR2, FR3, CDR3, and FR4. The three heavy chain CDRs are referred to herein as
HCDRI1,HCDR2, and HCDR3, and the three light chain CDRs are referred to as LCDR1, LCDR2,
and LCDR3. CDRs provide the majority of contact residues for the binding of the antibody to the
antigen or epitope. Often, the three heavy chain CDRs and the three light chain CDRs are required
to bind antigen. However, in some instances, even a single variable domain can confer binding
specificity to the antigen. Furthermore, as is known in the art, in some cases, antigen-binding may
also occur through a combination of a minimum of one or more CDRs selected from the VH and/or

VL domains, for example HCDR3.

[0052] A number of different definitions of the CDR sequences are in common use, including
those described by Kabat er al. (1983, Sequences of Proteins of Immunological Interest, NIH
Publication No. 369-847, Bethesda, MD), by Chothia et al. (1987, J Mol Biol, 196:901-917), as
well as the IMGT, AbM (University of Bath) and Contact (MacCallum, et al., 1996, J Mol Biol,
262(5):732-745) definitions. By way of example, CDR definitions according to Kabat, Chothia,
IMGT, AbM and Contact are provided in Table 1 below. Accordingly, as would be readily
apparent to one skilled in the art, the exact numbering and placement of CDRs may differ based
on the numbering system employed. However, it is to be understood that the disclosure herein of
a VH includes the disclosure of the associated (inherent) heavy chain CDRs (HCDRs) as defined
by any of the known numbering systems. Similarly, disclosure herein of a VL includes the
disclosure of the associated (inherent) light chain CDRs (LCDRs) as defined by any of the known

numbering systems.

Table 1: Common CDR Definitions!

Definition Heavy Chain Light Chain

CDR12 CDR2 CDR3 CDR1 CDR2 CDR3

Kabat H31-H35B | H50-H65 H95-H102 | L24-L34 L50-L56 L89-L97
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Definition Heavy Chain Light Chain
CDR12 CDR2 CDR3 CDR1 CDR2 CDR3
Chothia H26-H32, | H52-H56 | H95-H102 | L24-L34 L50-L56 L89-L.97
H33 or
H34
IMGT H26-H33, | H51-H57 | H93-H102 | L27-L32 L50-L52 L89-L97
H34, H35,
H35A or
H35B
AbM H26-H35B | H50-HS58 H95-H102 | L24-L34 L50-L56 L89-L97

Contact H30-H35B | H47-HS8 H93-H101 | L30-L36 L46-L55 L89-LY96

! Either the Kabat or Chothia numbering system may be used for HCDR2, HCDR3 and the light chain
CDRs for all definitions except Contact, which uses Chothia numbering

* Using Kabat numbering. The position in the Kabat numbering scheme that demarcates the end of the
Chothia and IMGT CDR-H1 loop varies depending on the length of the loop because Kabat places
insertions outside of those CDR definitions at positions 35A and 35B. However, the IMGT and Chothia
CDR-H1 loop can be unambiguously defined using Chothia numbering. CDR-H1 definitions using Chothia
numbering: Kabat H31-H35, Chothia H26-H32, AbM H26-H35, IMGT H26-H33, Contact H30-H35.

[0053] The term “identical” in the context of two or more polynucleotide or polypeptide
sequences, refers to two or more sequences or subsequences that are the same. Sequences are
“substantially identical” if they have a percentage of amino acid residues or nucleotides that are
the same (for example, about 80%, about 85%, about 90%, about 95%, or about 98% identity, over
a specified region) when compared and aligned for maximum correspondence over a comparison
window or over a designated region as measured using one of the commonly used sequence
comparison algorithms as known to persons of ordinary skill in the art or by manual alignment and
visual inspection. For sequence comparison, typically test sequences are compared to a designated
reference sequence. When using a sequence comparison algorithm, test and reference sequences
are entered into a computer, subsequence coordinates are designated, if necessary, and sequence
algorithm program parameters are designated. Default program parameters can be used, or
alternative parameters can be designated. The sequence comparison algorithm then calculates the
percent sequence identities for the test sequences relative to the reference sequence, based on the

program parameters.
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[0054] A “comparison window” refers to a segment of a sequence comprising contiguous amino
acid or nucleotide positions which may be, for example, from about 10 to 600 contiguous amino
acid or nucleotide positions, or from about 10 to about 200, or from about 10 to about 150
contiguous amino acid or nucleotide positions over which a test sequence may be compared to a
reference sequence of the same number of contiguous positions after the two sequences are
optimally aligned. Methods of alignment of sequences for comparison are known to those of
ordinary skill in the art. Optimal alignment of sequences for comparison can be conducted, for
example, by the local homology algorithm of Smith & Waterman, 1970, Adv. Appl. Math., 2:482c;
by the homology alignment algorithm of Needleman & Wunsch, 1970, J. Mol. Biol., 48:443; by
the search for similarity method of Pearson & Lipman, 1988, Proc. Natl. Acad. Sci. USA, 85:2444,
or by computerized implementations of these algorithms (for example, GAP, BESTFIT, FASTA
or TFASTA in the Wisconsin Genetics Software Package, Genetics Computer Group, Madison,
WI), or by manual alignment and visual inspection (see, for example, Ausubel ef al, Current
Protocols in Molecular Biology, (1995 supplement), Cold Spring Harbor Laboratory Press).
Examples of available algorithms suitable for determining percent sequence identity are the
BLAST and BLAST 2.0 algorithms, which are described in Altschul et al., 1997, Nuc. Acids Res.,
25:3389-3402, and Altschul er al.,, 1990, J. Mol. Biol., 215:403-410, respectively. Software for
performing BLAST analyses is publicly available through the website for the National Center for
Biotechnology Information (NCBI).

[0055] The term “acyl,” as used herein, refers to the group -C(O)R, where R is hydrogen, alkyl,
aryl, heteroaryl, cycloalkyl or heterocycloalkyl.

[0056] The term “acyloxy” refers to the group -OC(O)R, where R is alkyl.

[0057] The term “alkoxy,” as used herein, refers to the group -OR, where R is alkyl, aryl,
heteroaryl, cycloalkyl or cycloheteroalkyl.

[0058] The term “alkyl,” as used herein, refers to a straight chain or branched saturated
hydrocarbon group containing the specified number of carbon atoms. Examples of alkyl include,
but are not limited to, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, #-butyl,
pentyl, isopentyl, 7-pentyl, neo-pentyl, 1-methylbutyl, 2-methylbutyl, n-hexyl, and the like.
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[0059] The term “alkylaminoaryl,” as used herein, refers to an alkyl group as defined herein

substituted with one aminoaryl group as defined herein.

[0060] The term “alkylheterocycloalkyl,” as used herein, refers to an alkyl group as defined

herein substituted with one heterocycloalkyl group as defined herein.
[0061] The term “alkylthio,” as used herein, refers to the group -SR, where R is an alkyl group.

[0062] The term “amido,” as used herein, refers to the group -C(O)NRR', where R and R' are
independently hydrogen, alkyl, aryl, heteroaryl, cycloalkyl or heterocycloalkyl.

[0063] The term “amino,” as used herein, refers to the group -NRR', where R and R' are
independently hydrogen, alkyl, aryl, heteroaryl, cycloalkyl or heterocycloalkyl.

[0064] The term “aminoalkyl,” as used herein, refers to an alkyl group as defined herein

substituted with one or more amino groups, for example, one, two or three amino groups.

[0065] Theterm “aminoaryl,” as used herein, refers to an aryl group as defined herein substituted

with one amino group.

[0066] The term “aryl,” as used herein, refers to a 6- to 12-membered mono- or bicyclic
hydrocarbon ring system in which at least one ring is aromatic. Examples of aryl include, but are
not limited to, phenyl, naphthalenyl, 1,2 3,4-tetrahydro-naphthalenyl, 5,6,7 8-tetrahydro-
naphthalenyl, indanyl, and the like.

[0067] The term “carboxy,” as used herein, refers to the group -C(O)OR, where R is H, alkyl,
aryl, heteroaryl, cycloalkyl or cycloheteroalkyl.

[0068] The term “cyano,” as used herein, refers to the group -CN.

[0069] Theterm “cycloalkyl,” asused herein, refers to a mono- or bicyclic saturated hydrocarbon
containing the specified number of carbon atoms. Examples of cycloalkyl include, but are not
limited to, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptane, bicyclo [2.2.1]
heptane, bicyclo [3.1.1] heptane, and the like.
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[0070] Theterm “haloalkyl,” as used herein, refers to an alkyl group as defined herein substituted

with one or more halogen atoms.

[0071] The terms “halogen” and “halo,” as used herein, refer to fluorine (F), bromine (Br),

chlorine (Cl) and iodine (I).

[0072] The term “heteroaryl,” as used herein, refers to a 6- to 12-membered mono- or bicyclic
ring system in which at least one ring atom is a heteroatom and at least one ring is aromatic.
Examples of heteroatoms include, but are not limited to, O, S and N. Examples of heteroaryl
include, but are not limited to: pyridyl, benzofuranyl, pyrazinyl, pyridazinyl, pyrimidinyl, triazinyl,
quinolinyl, benzoxazolyl, benzothiazolyl, isoquinolinyl, quinazolinyl, quinoxalinyl, pyrrolyl,

indolyl, and the like.

[0073] The term “heterocycloalkyl,” as used herein, refers to a mono- or bicyclic non-aromatic
ring system containing the specified number of atoms and in which at least one ring atom is a
heteroatom, for example, O, S or N. A heterocyclyl substituent can be attached via any of its
available ring atoms, for example, a ring carbon, or a ring nitrogen. Examples of heterocycloalkyl
include, but are not limited to, aziridinyl, azetidinyl, piperidinyl, morpholinyl, piperazinyl,

pyrrolidinyl, and the like.
[0074] The terms “hydroxy” and “hydroxyl,” as used herein, refer to the group -OH.

[0075] The term “hydroxyalkyl,” as used herein, refers to an alkyl group as defined herein

substituted with one or more hydroxy groups.
[0076] The term “nitro,” as used herein, refers to the group -NOa.

[0077] The term “sulfonyl,” as used herein, refers to the group -S(O):R, where R is H, alkyl or
aryl.

[0078] The term “sulfonamido,” as used herein, refers to the group -NH-S(O)2R, where R is H,
alkyl or aryl.

[0079] The terms “thio” and “thiol,” as used herein, refer to the group -SH.
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[0080] Unless specifically stated as being “unsubstituted,” any alkyl, cycloalkyl,
heterocycloalkyl, aryl or heteroaryl group referred to herein is understood to be “optionally
substituted,” i.e. each such reference includes both unsubstituted and substituted versions of these
groups. For example, reference to a “-C;-Cs alkyl” includes both unsubstituted -C;-Cs alkyl and -
C1-Cs alkyl substituted with one or more substituents. Examples of substituents include, but are
not limited to, halogen, acyl, acyloxy, alkoxy, carboxy, hydroxy, amino, amido, nitro, cyano,
azido, alkylthio, thio, sulfonyl, sulfonamido, alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl.
In certain embodiments, each alkyl, cycloalkyl, heterocycloalkyl, aryl or heteroaryl group referred
to herein is optionally substituted with one or more substituents selected from: halogen, acyl,
acyloxy, alkoxy, carboxy, hydroxy, amino, amido, nitro, cyano, azido, alkylthio, thio, sulfonyl and

sulfonamido.

[0081] A chemical group described herein as “substituted,” may include one substituent or a
plurality of substituents up to the full valence of substitution for that group. For example, a methyl
group may include 1, 2, or 3 substituents, and a phenyl group may include 1, 2, 3, 4, or 5
substituents. When a group is substituted with more than one substituent, the substituents may be

the same or they may be different.

[0082] The term “subject,” asused herein, refers to an animal, in some embodiments a mammal,
which is the object of treatment, observation or experiment. The animal may be a human, a non-
human primate, a companion animal (for example, dog, cat, or the like), farm animal (for example,
cow, sheep, pig, horse, or the like) or a laboratory animal (for example, rat, mouse, guinea pig,

non-human primate, or the like). In certain embodiments, the subject is a human.

[0083] Itiscontemplated that any embodiment discussed herein can be implemented with respect

to any method, use or composition disclosed herein, and vice versa.

[0084] Particular features, structures and/or characteristics described in connection with an
embodiment disclosed herein may be combined with features, structures and/or characteristics
described in connection with another embodiment disclosed herein in any suitable manner to

provide one or more further embodiments.
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[0085] 1t is also to be understood that the positive recitation of a feature in one embodiment,
serves as a basis for excluding the feature in an alternative embodiment. For example, where a list
of options is presented for a given embodiment or claim, it is to be understood that one or more
option may be deleted from the list and the shortened list may form an alternative embodiment,

whether or not such an alternative embodiment is specifically referred to.

ANTI-FRa ANTIBODY CONSTRUCTS

[0086] The ADCs of the present disclosure comprise an anti-FRa antibody construct. In this
context, the term “antibody construct” refers to a polypeptide or a set of polypeptides that
comprises one or more antigen-binding domains, where each of the one or more antigen-binding
domains specifically binds to an epitope or antigen. Where the antibody construct comprises two
or more antigen-binding domains, each of the antigen-binding domains may bind the same epitope
or antigen (i.e. the antibody construct is monospecific) or they may bind to different epitopes or
antigens (7.e. the antibody construct is bispecific or multispecific). The antibody construct may
further comprise a scaffold and the one or more antigen-binding domains can be fused or

covalently attached to the scaffold, optionally via a linker, as described herein.

[0087] In accordance with the present disclosure, the anti-FRa antibody construct comprises at
least one antigen-binding domain that specifically binds to human FRa (hFRa). By “specifically
binds” to hFRa, it is meant that the antibody construct binds to hFRo but does not exhibit
significant binding to any of human folate receptor beta (FOLR2), gamma (FOLR3) or delta
(FOLR4). In certain embodiments, the anti-FRa antibody constructs of the present disclosure may
be capable of binding to an FRa from one or more non-human species. In certain embodiments,
the anti-FRa, antibody constructs of the present disclosure are capable of binding to cynomolgus

monkey FRa.

[0088] Human FRa is also known as “human folate receptor 17 or “FOLR1.” The protein
sequences of hFRa from various sources are known in the art and readily available from publicly
accessible databases, such as GenBank or UniProtKB. Examples of hFRa sequences include for
example those provided under NCBI reference numbers P15328, AAX29268.1, AAX37119.1,
NP_057937.1 and NP_057936.1. An exemplary hFRa protein sequence is provided in Table 2 as
SEQ ID NO: 1 (NCBI Reference Sequence: NP_057936.1). An exemplary cynomolgus monkey
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FRa protein sequence is also provided in Table 2 (SEQ ID NO: 2; NCBI Reference Sequence:
XP 005579002.2).

Table 2: Human and Cynomolgus Monkey FRa Protein Sequences

Organism Sequence SEQ
ID NO
Human MAQRMTTQLLLLLVWVAVVGEAQTRIAWARTELLNVCMNA 1

KHHKEKPGPEDKLHEQCRPWRKNACCSTNTSQEAHKDVSYL
YRFNWNHCGEMAPACKRHFIQDTCLYECSPNLGPWIQQVDQ
SWRKERVLNVPLCKEDCEQWWEDCRTSYTCKSNWHKGWN

WTSGFNKCAVGAACQPFHFYFPTPTVLCNEIWTHSYKVSNYS
RGSGRCIOMWFDPAQGNPNEEVARFYAAAMSGAGPWAAWP

FLLSLALMLLWLLS
Cynomolgus | MAQRMTTQLLLLLVWVAVVGEAQTRTTRARTELLNVCMNA 2
Monkey KHHKEKPGPEDKLHEQCRPWKKNACCSTNTSQEAHKDVSYL

YRFNWNHCGEMAPACKRHFIQDTCLYECSPNLGPWIQQVDQ
SWRKERVLNVPLCKEDCEQWWEDCRTSYTCKSNWHKGWN

WTSGFNKCPVGAACQPFHFYFPTPTVLCNEIWTYSYKVSNYS
RGSGRCIOMWFDPAQGNPNEEVARFYAAAMSGAGPWAAWP
LLLSLALTLLWLLS

[0089] Specific binding of an antigen-binding domain to a target antigen or epitope may be
measured, for example, through an enzyme-linked immunosorbent assay (ELISA), a surface
plasmon resonance (SPR) technique (employing, for example, a BIAcore instrument) (Liljeblad e?
al., 2000, Glyco J, 17:323-329), flow cytometry or a traditional binding assay (Heeley, 2002,
Endocr Res, 28:217-229). In certain embodiments, specific binding may be defined as the extent
of binding to a non-target protein (such as FOLR2, FOLR3 or FOLR4) being less than about 10%
of the binding to hFRo as measured by ELISA or flow cytometry, for example. In certain
embodiments, specific binding of an antibody construct for FRa may be defined by a dissociation
constant (Kp) of <1 uM, for example, <500 nM, <250 nM, <100 nM, <50 nM, or <10 nM. In
certain embodiments, specific binding of an antibody construct for a particular antigen or an
epitope may be defined by a dissociation constant (Kp) of 10° M or less, for example, 107 M or
less, or 10® M or less. In some embodiments, specific binding of an antibody construct for a
particular antigen or an epitope may be defined by a dissociation constant (Kp) between 106 M

and 10 M, for example, between 107 M and 10° M.
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[0090] In certain embodiments, the anti-FRa antibody constructs of the present disclosure show
higher internalization into FRa-expressing cells than the reference antibodies mirvetuximab

(huMov19 or huFR107) and farletuzumab (MORAb-003).

[0091] Antibody internalization may be measured using art-known methods, for example, by a
direct internalization method according to the protocol detailed in Schmidt, M. et al., 2008, Cancer
Immunol. Immunother., 57:1879-1890, or using commercially available fluorescent dyes such as
the pHAb Dyes (Promega Corporation, Madison, WI), pHrodo iFL and Deep Red Dyes
(ThermoFisher Scientific Corporation, Waltham, MA) and Incucyte® Fabfluor-pH Antibody
Labeling Reagent (Sartorius AG, Gottingen, Germany), and analysis techniques such as

microscopy, FACS, high content imaging or other plate-based assays.

[0092] In certain embodiments, the anti-FRa antibody construct is considered to demonstrate a
higher internalization into FRa-expressing cells than a corresponding reference antibody
(mirvetuximab or farletuzumab) when the amount of anti-FRa antibody construct internalized into
the FRa-expressing cells is at least 1.2 times greater than the amount of reference antibody
internalized into the same FRa-expressing cells under the same test conditions. In certain
embodiments, the amount of internalized antibody is determined using an appropriate fluorescent
dye and high content imaging. In some embodiments, the amount of internalized antibody is
determined in cells that express FRa at a high level. In some embodiments, the amount of
internalized antibody is determined in IGROV-1 cells or cells that express FRa at a similar level
to IGROV-1 cells. In some embodiments, the amount of internalized antibody is determined after
a 6-hour incubation period. In some embodiments, the amount of internalized antibody is

determined after a 24-hour incubation period.

[0093] In certain embodiments, the anti-FRa antibody construct is considered to demonstrate a
higher internalization into FRa-expressing cells than a corresponding reference antibody
(mirvetuximab or farletuzumab) when the amount of anti-FRa antibody construct internalized into
the FRa-expressing cells is at least 1.3 times greater, at least 1.4 times greater, at least 1.5 times
greater, 1.6 times greater, 1.7 times greater, 1.8 times greater, 1.9 times greater, or 2.0 times
greater, than the amount of reference antibody internalized into the same FRa-expressing cells

under the same test conditions. In certain embodiments, the amount of internalized antibody 1s
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determined using an appropriate fluorescent dye and high content imaging. In some embodiments,
the amount of internalized antibody is determined in cells that express FRa at a high level. In some
embodiments, the amount of internalized antibody is determined in IGROV-1 cells or cells that
express FRa at a similar level to IGROV-1 cells. In some embodiments, the amount of internalized
antibody is determined after a 6-hour incubation period. In some embodiments, the amount of

internalized antibody is determined after a 24-hour incubation period.

Antigen-Binding Domains

[0094] The anti-FRa antibody constructs of the present disclosure comprise at least one antigen-
binding domain that is capable of binding to hFRa. The at least one antigen-binding domain
capable of binding to hFRa typically is an immunoglobulin-based binding domain, such as an
antigen-binding antibody fragment. Examples of an antigen-binding antibody fragment include,
but are not limited to, a Fab fragment, a Fab’ fragment, a single chain Fab (scFab), a single chain

Fv (scFv) and a single domain antibody (sdAb).

[0095] A “Fab fragment” contains the constant domain of the light chain (CL) and the first
constant domain of the heavy chain (CH1) along with the variable domains of the light and heavy
chains (VL and VH, respectively). Fab' fragments differ from Fab fragments by the addition of a
few amino acid residues at the C-terminus of the heavy chain CH1 domain, including one or more
cysteines from the antibody hinge region. A Fab fragment may also be a single-chain Fab
molecule, i.e. a Fab molecule in which the Fab light chain and the Fab heavy chain are connected
by a peptide linker to form a single peptide chain. For example, the C-terminus of the Fab light

chain may be connected to the N-terminus of the Fab heavy chain in the single-chain Fab molecule.

[0096] An“scFv” includesa heavy chain variable domain (VH) and a light chain variable domain
(VL) of an antibody in a single polypeptide chain. The scFv may optionally further comprise a
polypeptide linker between the VH and VL domains which enables the scFv to form a desired
structure for antigen binding. For example, an scFv may include a VL connected from its C-
terminus to the N-terminus of a VH by a polypeptide linker. Alternately, an scFv may comprise a
VH connected through its C-terminus to the N-terminus of a VL by a polypeptide linker (see
review in Pluckthun in 7he Pharmacology of Monoclonal Antibodies, vol. 113, Rosenburg and

Moore eds., Springer-Verlag, New York, pp. 269-315 (1994)).



10

15

20

25

WO 2023/178452 PCT/CA2023/050406
24

[0097] An “sdAb” format refers to a single immunoglobulin domain. The sdAb may be, for
example, of camelid origin. Camelid antibodies lack light chains and their antigen-binding sites
consist of a single domain, termed a “VHH.” An sdAb comprises three CDR/hypervariable loops
that form the antigen-binding site: CDR1, CDR2 and CDR3. sdAbs are fairly stable and easy to
express, for example, as a fusion with the Fc chain of an antibody (see, for example, Harmsen &

De Haard, 2007, Appl. Microbiol Biotechnol., 77(1):13-22).

[0098] In those embodiments in which the anti-FRa antibody constructs comprise two or more
antigen-binding domains, each additional antigen-binding domain may independently be an
immunoglobulin-based domain, such as an antigen-binding antibody fragment, or a non-
immunoglobulin-based domain, such as a non-immunoglobulin-based antibody mimetic, or other
polypeptide or small molecule capable of specifically binding to its target, for example, a natural
or engineered ligand. Non-immunoglobulin-based antibody mimetic formats include, for example,

anticalins, fynomers, affimers, alphabodies, DARPins and avimers.

[0099] The present disclosure describes herein the identification of an antibody that specifically
binds hFRa (variant v23924), as well as representative humanized versions of this antibody
(variants v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425 and v31426) and
representative affinity-matured versions of this antibody (variants v35305, v35342, v35347,
v35348, v35350, v35354, v35356, v35358, v36167, v36168 and v36675) (see Examples and
Sequence Tables). Epitope mapping using the hFRa sequence shown in Fig. 7 (SEQ ID NO: 15)
determined that the epitope within the hFRa protein bound by variant v23924 comprises the amino

acid residues E120, D121, R123, T124, S125 and Y126 of SEQ ID NO: 15 (see Example 13).

[00100] In certain embodiments, the at least one antigen-binding domain that binds hFRa
comprised by the anti-FRa antibody constructs of the present disclosure binds an epitope within
the hFRa protein that comprises the amino acid residues E120, D121, R123, T124, S125 and Y126
of SEQ ID NO: 15. In some embodiments, the hFRa epitope bound by the anti-FRa, antibody
constructs is a non-linear (or discontinuous) epitope comprising the amino acid residues E120,
D121, R123, T124, S125 and Y126 of SEQ ID NO: 15. In certain embodiments, the anti-FRa
antibody constructs of the present disclosure comprise an antigen-binding domain that competes

for binding to hFRo with an antibody that binds to an epitope within the hFRa protein comprising
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the amino acid residues E120, D121, R123, T124, S125 and Y126. In certain embodiments, the
anti-FRa antibody constructs of the present disclosure comprise an antigen-binding domain that

competes for binding to hFRa with antibody v23924 described herein.

[00101] One can determine whether an antibody construct competes for binding to hFRa with an
antibody that binds to an epitope within the hFRa protein comprising the amino acid residues
E120, D121, R123, T124, S125 and Y126 or with antibody v23924 using competition assays
known in the art. For example, the antibody that binds to an epitope within the hFRa protein
comprising the amino acid residues E120, D121, R123, T124, S125 and Y126 or antibody v23924
(the reference antibody) is first allowed to bind to hFRa under saturating conditions and then the
ability of the test antibody construct to bind to hFRa is measured. If the test antibody construct is
able to bind to hFRa at the same time as the reference antibody, then the test antibody construct is
considered to bind to a different epitope than the reference antibody. Conversely, if the test
antibody construct is not able to bind to hFRa at the same time as the reference antibody, then the
test antibody construct is considered to bind to the same epitope, to an overlapping epitope, or to
an epitope that is in close proximity to the epitope bound by the reference antibody. Competition
assays may also be run in which the binding order of the reference and test antibodies is reversed,
that 1s, the test antibody is first allowed to bind to hFRa under saturating conditions and then the

ability of the reference antibody construct to bind to hFRa is measured.

[00102] Such competition assays can be performed using techniques such as ELISA,
radioimmunoassay, surface plasmon resonance (SPR), bio-layer interferometry, flow cytometry
and the like. An “antibody that competes with” a reference antibody refers to an antibody that

blocks binding of the reference antibody to its epitope in a competition assay by 50% or more.

[00103] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise at least one antigen-binding domain that specifically binds to hFRo, where the antigen-
binding domain comprises a set of CDRs based on the CDRs of antibody variant v23924 described
herein. The CDR sequences of the antibody v23924 and representative humanized or affinity-
matured versions of this antibody are shown in. Fig. 11. Analysis of the CDR sequences from the
parental and affinity-matured anti-FRo antibodies identified a minimal amino acid sequence

present in each CDR as defined by any one of the IMGT, Chothia, Kabat, Contact or AbM
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sequences provided in Table 3. Extended versions of these CDR consensus sequences based on
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CDR sequences defined by the AbM numbering system are shown in Table 4.

Table 3: Minimal CDR Consensus Sequences of Anti-FRa Antibodies

CDR Sequence Variable (X) SEQID NO
Heavy Chain
HCDR1 | X'YGVS XlisSorL 3
HCDR2 | NSGGS 4
HCDR3 | SGSGYPMDY X?X3I X?isL orH 5
X3isAorP
Light Chain
LCDRI1 | QSIX*X°W X*isGor W 6
X’isDorY
LCDR2 | EAS 7
LCDR3 | QQGYGRX*X"X¥X°N XlisSor W 8
X’isNor H
X¥isVorl
X°isDorL

Table 4: CDR Consensus Sequences

of Anti-FRa Antibodies based on AbM Numbering

System

CDR Sequence Variable SEQID NO

Heavy Chain

HCDR1 | GFSLSX'"YGVS XisSorL 9

HCDR2 | X"X!'"NSGGSAY X'is Sor A 10
X2isVorL

HCDR3 | SGSGYPMDY XX XBisL orH 11
X*isAorP

Light Chain

LCDRI1 | XPASQSIX!'SX"WLA XPisRorQ 12
X% isGor W
X7isDorY
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CDR Sequence Variable SEQID NO
LCDR2 | EASTLAS 13
LCDR3 | QQGYGRXBXPX2X2INT X8is S or W 14
X"isN orH
X¥isVorl
X!isDorL

[00104] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain having heavy chain CDR amino acid sequences (HCDRI,
HCDR2 and HCDR3) comprising the sequences as set forth in SEQ ID NOs: 3, 4 and 5, and light
chain CDR amino acid sequences (LCDR1, LCDR2 and LCDR3) comprising the sequences as set
forth in SEQ ID NOs: 6, 7 and 8.

[00105] In certain embodiments, the anti-FRa antibody constructs of the present disclosure

comprise an antigen-binding domain having:

(1) an HCDR1 amino acid sequence as set forth in SEQ ID NO: 3; an HCDR2 amino acid
sequence as set forth in SEQ ID NO: 4, and an HCDR3 amino acid sequence as set forth
in SEQ ID NO: 5, where X?isL and X? is A, or X?isH and X? is P, and

(ii) an LCDR1 amino acid sequence as set forth in SEQ ID NO: 6, where X* is G and X° is
D, or X*is W and X° is Y; an LCDR2 amino acid sequence as set forth in SEQ ID NO: 7,
and an LCDR3 amino acid sequence as set forth in SEQ ID NO: 8, where X¢is S, X7 is N,
X¥isVand X°isD, or X¢isW, X7 isH, X®isIand X°isL.

[00106] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain having heavy chain CDR amino acid sequences (HCDRI,
HCDR2 and HCDR3) comprising the sequences as set forth in SEQ ID NOs: 9, 10 and 11, and
light chain CDR amino acid sequences (LCDR1, LCDR2 and LCDR3) comprising the sequences
as set forth in SEQ ID NOs: 12, 13 and 14.

[00107] In certain embodiments, the anti-FRa antibody constructs of the present disclosure

comprise an antigen-binding domain having:
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(1) an HCDR1 amino acid sequence as set forth in SEQ ID NO: 9; an HCDR2 amino acid
sequence as set forth in SEQ ID NO: 10, where X! is S or A and X'2is V, or X! is S and
X2 is L, and an HCDR3 amino acid sequence as set forth in SEQ ID NO: 11, where X'? is
L and X"is A, or X3 isH and X'*is P, and

(ii) an LCDR1 amino acid sequence as set forth in SEQ ID NO: 12, where X'* is R or Q,
X1 is G and X'7is D, or X! is R, X' is W and X'” is Y; an LCDR2 amino acid sequence
as set forth in SEQ ID NO: 13, and an LCDR3 amino acid sequence as set forth in SEQ ID
NO: 14, where X'®is S, X is N, X?*is Vand X?'isD, or X'¥is W, X is H, X**isIand
X?is L.

[00108] In certain embodiments, the anti-FRa antibody constructs of the present disclosure

comprise an antigen-binding domain having:

(1) an HCDR1 amino acid sequence selected from the HCDR1 amino acid sequences of
any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422, v31423, v3 1424,
v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356, v35358, v36167,
v36168 or v36675; an HCDR2 amino acid sequence selected from the HCDR2 amino acid
sequences of any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422,
V31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356,
v35358, v36167, v36168 or v36675, and an HCDR3 amino acid sequence selected from the
HCDR3 amino acid sequences of any one of variants v23924, v30618, v30384, v30389, v30394,
v30399, v31422, v31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350,
v35354, v35356, v35358, v36167, v36168 or v36675, and

(i1) a LCDRI1 amino acid sequence selected from the LCDR1 amino acid sequences of any
one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422, v31423, v31424,
v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356, v35358, v36167,
v36168 orv36675;a LCDR2 amino acid sequence selected from the LCDR2 amino acid sequences
of any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422, v31423,
v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356, v35358,
v36167, v36168 or v36675, and a LCDR3 amino acid sequence selected from the LCDR3 amino
acid sequences of any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422,
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V31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356,
v35358, v36167, v36168 or v36675,

where the CDR amino acid sequences are as defined by any one of the IMGT, Chothia,
Kabat, Contact or AbM numbering systems (see Fig. 11).

[00109] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain having heavy chain CDR amino acid sequences (HCDRI,
HCDR2 and HCDR3) selected from the heavy chain CDR amino acid sequences (HCDRI,
HCDR2 and HCDR3) of any one of variants v23924, v30618, v30384, v30389, v30394, v30399,
v31422, v31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354,
v35356,v35358,v36167, v36168 or v36675, as defined by any one of the IMGT, Chothia, Kabat,
Contact or AbM numbering systems, and light chain CDR amino acid sequences (LCDR1, LCDR2
and LCDR3) selected from the light chain CDR amino acid sequences (LCDR1, LCDR2 and
LCDR3) of any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422,
V31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356,
v35358, v36167,v36168 or v36675, as defined by any one of the IMGT, Chothia, Kabat, Contact

or AbM numbering systems.

[00110] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising heavy chain CDR amino acid sequences
(HCDR1, HCDR2 and HCDR3) and light chain CDR amino acid sequences (LCDR1, LCDR2 and
LCDR3) of any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422,
V31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356,
v35358, v36167,v36168 or v36675, as defined by any one of the IMGT, Chothia, Kabat, Contact

or AbM numbering systems.

[00111] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising the CDR sequences of the VH domain of any one
of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425,
v31426, v35305, v35342,v35347,v35348, v35350, v35354, v35356, v35358, v36167, v36168 or
v36675. In certain embodiments, the anti-FRa antibody constructs of the present disclosure

comprise an antigen-binding domain comprising the CDR sequences of the VL domain of any one
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of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425,
V31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356, v35358, v36167, v36168 or
v36675. The VH and VL sequences of v23924, v30618, v30384, v30389, v30394, v30399,
V31422, v31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354,
V35356, v35358, v36167, v36168 and v36675 are provided in Fig, 12.

[00112] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising a VH amino acid sequence selected from the VH
amino acid sequences of any one of variants v23924, v30618, v30384, v30389, v30394, v30399,
v31422, v31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354,
v35356, v35358, v36167, v36168 or v36675. In certain embodiments, the anti-FRa antibody
constructs of the present disclosure comprise an antigen-binding domain comprising a VL amino
acid sequence selected from the VL amino acid sequences of any one of variants v23924, v30618,
v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425, v31426, v35305, v35342,
v35347, v35348, v35350, v35354, v35356, v35358, v36167, v36168 or v36675.

[00113] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising a VH amino acid sequence and a VL amino acid
sequence selected from the VH and VL amino acid sequences of any one of variants v23924,
v30618, v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425, v31426, v35305,
V35342, v35347, v35348, v35350, v35354, v35356, v35358, v36167, v36168 or v36675.

[00114] One skilled in the art will appreciate that a limited number of amino acid substitutions
may be introduced into the CDR sequences or into the VH or VL sequences of known antibodies
without the antibody losing its ability to bind its target. Candidate amino acid substitutions may
be identified by computer modeling or by art-known techniques such as alanine scanning, with the
resulting variants being tested for binding activity by standard techniques. Accordingly, in certain
embodiments, the anti-FRa antibody constructs of the present disclosure comprise an antigen-
binding domain that comprises a set of CDRs (i.e. heavy chain HCDR1, HCDR2 and HCDR3, and
light chain LCDR1, LCDR2 and LCDR3) that have 90% or greater, 95% or greater, 98% or greater,
99% or greater, or 100% sequence identity to a set of CDRs of any one of variants v23924, v30618,
v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425, v31426, v35305, v35342,
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v35347, v35348, v35350, v35354, v35356, v35358, v36167, v36168 or v36675, where the %
sequence identity is calculated across all six CDRs and where the antigen-binding domain retains

the ability to bind hFRa.

[00115] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain that comprises a variant of the set of CDR sequences of any
one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422, v31423, v31424,
v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356, v35358, v36167,
v36168 or v36675, where the variant comprises between 1 and 10 amino acid substitutions across
the set of CDRs (i.e. the CDRs may be modified by up to 10 amino acid substitutions with any
combination of the six CDRs being modified), and where the antigen-binding domain retains the
ability to bind hFRa. In some embodiments, the anti-FRa, antibody constructs of the present
disclosure comprise an antigen-binding domain that comprises a variant of the set of CDR
sequences of any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422,
v31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356,
v35358, v36167, v36168 or v36675, where the variant comprises between 1 and 7 amino acid
substitutions, between 1 and 5 amino acid substitutions, between 1 and 4 amino acid substitutions,
between 1 and 3 amino acid substitutions, between 1 and 2 amino acid substitutions, or 1 amino
acid substitution, across the set of CDRs, and where the antigen-binding domain retains the ability

to bind hFRa.

[00116] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain that comprises a VH sequence that is at least 80%, at least
85%, at least 90%, at least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%,
at least 97%, at least 98%, at least 99%, or 100% identical to the VH sequence of any one of
variants v23924, v30618, v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425,
V31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356, v35358, v36167, v36168 or
v36675, where the antigen-binding domain retains the ability to bind hFRa. In certain
embodiments, the anti-FRa antibody constructs of the present disclosure comprise an antigen-
binding domain that comprises a VL sequence that is at least 80%, at least 85%, at least 90%, at
least 91%, at least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least
98%, at least 99%, or 100% identical to the VL sequence of any one of variants v23924, v30618,
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v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425, v31426, v35305, v35342,
v35347, v35348, v35350, v35354, v35356, v35358, v36167, v36168 or v36675, where the
antigen-binding domain retains the ability to bind hFRa.

[00117] In certain embodiments, the anti-FRa antibody constructs of the present disclosure

comprise an antigen-binding domain having:

(1) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 20, 23, 26, 28, 31, 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 27, 29, 32,
51, 58, 100, 101, 102, 103, 109, 137, 138 or 139, and an HCDR3 amino acid sequence selected
from the amino acid sequences as set forth in any one of SEQ ID NOs: 22, 25,30, 107, 108 or 110,

and

(i) a LCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 40, 43, 45, 65, 125, 126 or 127; a LCDR2 amino acid sequence selected
from the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 42, 47, 120 or 121.

[00118] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising the CDR sequences of the VH domain having a
sequence as set forth in any one of SEQ ID NOs: 19, 50, 54, 57, 61, 76, 79, 82, 85, 88,91, 99, 106,
113, 116, 133 or 136. In certain embodiments, the anti-FRa antibody constructs of the present
disclosure comprise an antigen-binding domain comprising the CDR sequences of the VL domain

having a sequence as set forth in any one of SEQ ID NOs: 39, 64, 119, 124 or 130.

[00119] In certain embodiments, the anti-FRa antibody constructs of the present disclosure

comprise an antigen-binding domain having:

(a) a LCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 40, 43 or 45; a LCDR2 amino acid sequence selected from the amino
acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3 amino acid
sequence selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 42 or

47, and an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
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any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 27, 29 or 32; an HCDR3

amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 22,25 or 30;

(b) a LCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected from the amino
acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3 amino acid
sequence selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 42 or
47, and an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 51; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 22,25 or 30;

(c) a LCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 40, 45 or 65; a LCDR2 amino acid sequence selected from the amino
acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3 amino acid
sequence selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 42 or

47, and

(1) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29,
32 or 51; an HCDR3 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 22, 25 or 30, or

(i1) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29,
32 or 58; an HCDR3 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 22, 25 or 30, or

(ii1) an HCDR1 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence
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selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 24, 100,
101, 102 or 103; an HCDR3 amino acid sequence selected from the amino acid sequences

as set forth in any one of SEQ ID NOs: 22, 25 or 30; or

(d) a LCDRI1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected from the amino
acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3 amino acid
sequence selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 120 or

121, and

(1) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 92, 93, 94, 95 or 96, an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 24, 100,
101, 102 or 103; an HCDR3 amino acid sequence selected from the amino acid sequences

as set forth in any one of SEQ ID NOs: 22, 25 or 30, or

(i1) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29,
32 or 109; an HCDR3 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 107, 108 or 110, or

(ii1) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 92, 93, 94, 95 or 96, an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29,
32 or 109; an HCDR3 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 22, 25 or 30, or

(iv) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29,
32 or 109; an HCDR3 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 107, 108 or 110, or
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(v) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 20, 23, 26, 28 or 31, an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29,
32 or 109; an HCDR3 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 22, 25 or 30, or

(vi) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24,
137, 138 or 139; an HCDR3 amino acid sequence selected from the amino acid sequences

as set forth in any one of SEQ ID NOs: 22, 25 or 30; or

(e) a LCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 40, 45 or 65; a LCDR2 amino acid sequence selected from the amino
acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3 amino acid
sequence selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 120 or

121, and

(1) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 92, 93, 94, 95 or 96, an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29,
32 or 109; an HCDR3 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 107, 108 or 110, or

(i1) an HCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29,
32 or 109; an HCDR3 amino acid sequence selected from the amino acid sequences as set

forth in any one of SEQ ID NOs: 107, 108 or 110.
[00120] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain having:

(a) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in

any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence selected from the
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amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 27, 29 or 32; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 22, 25 or 30; a LCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 40, 43 or 45; a LCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3 amino
acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 42

or47, or

(b) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 51; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 22, 25 or 30; a LCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 40, 45 or 65; a LCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3 amino
acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 42

or47, or

(c) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 58; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 22, 25 or 30; a LCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 40, 45 or 65; a LCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3 amino
acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 42

or47, or

(d) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 51; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 22, 25 or 30; a LCDR1 amino acid sequence selected from the amino acid sequences as set
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forth in any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected from
the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3

amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 42 or 47, or

(e) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 24, 100, 101, 102 or 103; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 22, 25 or 30; a LCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected from
the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 120 or 121, or

(f) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 109; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 107, 108 or 110; a LCDR1 amino acid sequence selected from the amino acid sequences as
set forth in any one of SEQ ID NOs: 40, 45 or 65; a LCDR2 amino acid sequence selected from
the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 42 or 47, or

(g) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 109; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 107, 108 or 110; a LCDR1 amino acid sequence selected from the amino acid sequences as
set forth in any one of SEQ ID NOs: 40, 45 or 65; a LCDR2 amino acid sequence selected from
the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
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amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 120 or 121, or

(h) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 109; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 107, 108 or 110; a LCDR1 amino acid sequence selected from the amino acid sequences as
set forth in any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected
from the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 120 or 121, or

(1) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 109; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 22, 25 or 30; a LCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected from
the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 120 or 121, or

(j) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 109; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 107, 108 or 110; a LCDR1 amino acid sequence selected from the amino acid sequences as
set forth in any one of SEQ ID NOs: 40, 45 or 65; a LCDR2 amino acid sequence selected from
the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 120 or 121, or
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(k) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 109; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 107, 108 or 110; a LCDR1 amino acid sequence selected from the amino acid sequences as
set forth in any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected
from the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 120 or 121, or

() an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 20, 23, 26, 28 or 31; an HCDR2 amino acid sequence selected from the
amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 29, 32 or 109; an HCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID
NOs: 22, 25 or 30; a LCDR1 amino acid sequence selected from the amino acid sequences as set
forth in any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected from
the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 120 or 121, or

(m) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth
in any one of SEQ ID NOs: 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence selected from
the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 137, 138 or 139; an
HCDR3 amino acid sequence selected from the amino acid sequences as set forth in any one of
SEQ ID NOs: 22, 25 or 30; a LCDR1 amino acid sequence selected from the amino acid sequences
as set forth in any one of SEQ ID NOs: 125, 126 or 127; a LCDR2 amino acid sequence selected
from the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 120 or 121.

[00121] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising a VH amino acid sequence selected from the VH

amino acid sequences as set forth in any one of SEQ ID NOs: 19, 50, 54, 57, 61, 76, 79, 82, 85,
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88,91, 99, 106, 113, 116, 133 or 136. In certain embodiments, the anti-FRa antibody constructs
of the present disclosure comprise an antigen-binding domain comprising a VL amino acid
sequence selected from the VL amino acid sequences as set forth in any one of SEQ ID NOs: 39,

64,119, 124 or 130.

[00122] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising a VH amino acid sequence selected from the VH
amino acid sequences as set forth in any one of SEQ ID NOs: 19, 50, 54, 57, 61, 76, 79, 82, 85,
88, 91,99, 1006, 113, 116, 133 or 136, and a VL amino acid sequence selected from the VL amino
acid sequences as set forth in any one of SEQ ID NOs: 39, 64, 119, 124 or 130.

[00123] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising:

(a) a VL amino acid sequence as set forth in SEQ ID NO: 39, and a VH amino acid
sequence as set forth in SEQ ID NO: 19; or

(b) a VL amino acid sequence as set forth in SEQ ID NO: 124, and a VH amino acid
sequence as set forth in SEQ ID NO: 91; or

(c) a VL amino acid sequence as set forth in SEQ ID NO: 64, and

(i) a VH amino acid sequence as set forth in SEQ ID NO: 50, or
(i1) a VH amino acid sequence as set forth in SEQ ID NO: 54, or
(iii) a VH amino acid sequence as set forth in SEQ ID NO: 57, or
(iv) a VH amino acid sequence as set forth in SEQ ID NO: 61, or
(v) a VH amino acid sequence as set forth in SEQ ID NO: 76, or
(vi) a VH amino acid sequence as set forth in SEQ ID NO: 79, or
(vil) a VH amino acid sequence as set forth in SEQ ID NO: 82, or
(viii) a VH amino acid sequence as set forth in SEQ ID NO: 85, or
(ix) a VH amino acid sequence as set forth in SEQ ID NO: 88, or

(x) a VH amino acid sequence as set forth in SEQ ID NO: 106; or
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(d) a VL amino acid sequence as set forth in SEQ ID NO: 130, and
(1) a VH amino acid sequence as set forth in SEQ ID NO: 99, or
(i1) a VH amino acid sequence as set forth in SEQ ID NO: 106, or
(ii1) a VH amino acid sequence as set forth in SEQ ID NO: 113, or
(iv) a VH amino acid sequence as set forth in SEQ ID NO: 116, or
(v) a VH amino acid sequence as set forth in SEQ ID NO: 133, or
(vi) a VH amino acid sequence as set forth in SEQ ID NO: 136; or
(e) a VL amino acid sequence as set forth in SEQ ID NO: 119, and
(1) a VH amino acid sequence as set forth in SEQ ID NO: 106, or
(i1) a VH amino acid sequence as set forth in SEQ ID NO: 116.
[00124] In certain embodiments, the anti-FRa antibody constructs of the present disclosure
comprise an antigen-binding domain comprising:

(1) a VH amino acid sequence as set forth in SEQ ID NO: 19, and a VL amino acid sequence
as set forth in SEQ ID NO: 39, or

(i1) a VH amino acid sequence as set forth in SEQ ID NO: 50, and a VL amino acid
sequence as set forth in SEQ ID NO: 64, or

(ii1) a VH amino acid sequence as set forth in SEQ ID NO: 54, and a VL amino acid
sequence as set forth in SEQ ID NO: 64, or

(iv) a VH amino acid sequence as set forth in SEQ ID NO: 57, and a VL amino acid
sequence as set forth in SEQ ID NO: 64, or

(v) a VH amino acid sequence as set forth in SEQ ID NO: 61, and a VL amino acid
sequence as set forth in SEQ ID NO: 64, or

(vi) a VH amino acid sequence as set forth in SEQ ID NO: 76, and a VL amino acid
sequence as set forth in SEQ ID NO: 64, or

(vil) a VH amino acid sequence as set forth in SEQ ID NO: 79, and a VL amino acid
sequence as set forth in SEQ ID NO: 64, or
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(viil) a VH amino acid sequence as set forth in SEQ ID NO:

sequence as set forth in SEQ ID NO: 64, or

(ix) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 64, or

(x) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 64, or

(xi) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 124, or

(xii) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 130, or

(xii1) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 64, or

(xiv) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 119, or

(xv) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 130, or

(xvi) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 130, or

(xvil) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 119 or

(xviil) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 130, or

(xix) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 130, or

(xx) a VH amino acid sequence as set forth in SEQ ID NO:
sequence as set forth in SEQ ID NO: 130.

Formats

PCT/CA2023/050406

82, and a VL amino acid

85, and a VL amino acid

88, and a VL amino acid

91, and a VL amino acid

99, and a VL amino acid

106, and a VL amino acid

106, and a VL amino acid

106, and a VL amino acid

113, and a VL amino acid
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133, and a VL amino acid

136, and a VL amino acid
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[00125] The anti-FRa antibody constructs may have various formats. The minimal component of
the anti-FRa antibody construct is an antigen-binding domain that binds to hFRa. The anti-FRa
antibody constructs may further optionally comprise one or more additional antigen-binding
domains and/or a scaffold. In those embodiments in which the anti-FRa antibody construct
comprises two or more antigen-binding domains, each additional antigen-binding domain may
bind to the same epitope within hFRa, may bind to a different epitope within hFRa, or may bind
to a different antigen. Thus, the anti-FRa antibody construct may be, for example, monospecific,

biparatopic, bispecific or multispecific.

[00126] In certain embodiments, the anti-FRa antibody construct comprises at least one antigen-
binding domain that binds to hFRa and a scaffold, where the antigen-binding domain is operably
linked to the scaffold. The term “operably linked,” as used herein, means that the components
described are in a relationship permitting them to function in their intended manner. Examples of

suitable scaffolds are described below.

[00127] In certain embodiments, the anti-FRa antibody construct comprises two antigen-binding
domains optionally operably linked to a scaffold. In some embodiments, the anti-FRo antibody
construct may comprise three or four antigen-binding domains and optionally a scaffold. In these
formats, when comprising a scaffold, at least a first antigen-binding domain is operably linked to
the scaffold and the remaining antigen-binding domain(s) may each independently be operably
linked to the scaffold or to the first antigen-binding domain or, when more than two antigen-

binding domains are present, to another antigen-binding domain.

[00128] Anti-FRa antibody constructs that lack a scaffold may comprise a single antigen-binding
domain in an appropriate format, such as an sdAb, or they may comprise two or more antigen-
binding domains optionally operably linked by one or more linkers. In such anti-FRa antibody
constructs, the antigen-binding domains may be in the form of scFvs, Fabs, sdAbs, or a
combination thereof. For example, using scFvs as the antigen-binding domains, formats such as a
tandem scFv ((scFv); or taFv) may be constructed, in which the scFvs are connected together by a
flexible linker. scFvs may also be used to construct diabody formats, which comprise two scFvs
connected by a short linker (usually about 5 amino acids in length). The restricted length of the

linker results in dimerization of the scFvsin a head-to-tail manner. In any of the preceding formats,
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the scFvs may be further stabilized by inclusion of an interdomain disulfide bond. For example, a
disulfide bond may be introduced between VL and VH through introduction of an additional
cysteine residue in each chain (for example, at position 44 in VH and position 100 in VL) (see, for
example, Fitzgerald et al., 1997, Protein Engineering, 10:1221-1225), or a disulfide bond may be
introduced between two VHs to provide a construct having a DART format (see, for example,

Johnson et al., 2010, J Mol. Biol., 399:436-449).

[00129] Similarly, formats comprising two sdAbs, such as VHs or VHHs, connected together
through a suitable linker may be employed in some embodiments. Other examples of anti-FRa
antibody construct formats that lack a scaffold include those based on Fab fragments, for example,
Fab, and F(ab’), formats, in which the Fab fragments are connected through a linker or an IgG

hinge region.

[00130] Combinations of antigen-binding domains in different forms may also be employed to
generate alternative scaffold-less formats. For example, an scFv or a sdAb may be fused to the C-
terminus of either or both of the light and heavy chain of a Fab fragment resulting in a bivalent

(Fab-scFv/sdAb) construct.

[00131] In certain embodiments, the anti-FRa antibody construct may be in an antibody format
that 1s based on an immunoglobulin (Ig). In certain embodiments, the anti-FRa antibody construct
may be based on an IgG class immunoglobulin, for example, an IgGl, 1gG2, IgG3 or 1gG4
immunoglobulin. In some embodiments, the anti-FRa antibody construct may be based on an IgG1
immunoglobulin. In the context of the present disclosure, when an anti-FRa antibody construct is
based on a specified immunoglobulin isotype, it is meant that the anti-FRa antibody construct
comprises all or a portion of the constant region of the specified immunoglobulin isotype. For
example, an anti-FRa antibody construct based on a given Ig isotype may comprise at least one
antigen-binding domain operably linked to an Ig scaffold, where the scaffold comprises an Fc
region from the given isotype and optionally an Ig hinge region from the same or a different
isotype. It is to be understood that the anti-FRa antibody constructs may also comprise hybrids of
isotypes and/or subclasses in some embodiments. It is also to be understood that the Fc region
and/or hinge region may optionally be modified to impart one or more desirable functional

properties as is known in the art.
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[00132] In some embodiments, the anti-FRa antibody constructs may be derived from two or more
immunoglobulins that are from different species, for example, the anti-FRa antibody construct
may be a chimeric antibody or a humanized antibody. The terms “chimeric antibody” and
“humanized antibody” both refer generally to antibodies that combine immunoglobulin regions or

domains from more than one species.

[00133] A “chimeric antibody” typically comprises at least one variable domain from a non-
human antibody, such as a rabbit or rodent (for example, murine) antibody, and at least one
constant domain from a human antibody. The human constant domain of a chimeric antibody need
not be of the same isotype as the non-human constant domain it replaces. Chimeric antibodies are
discussed, for example, in Morrison et al., 1984, Proc. Natl. Acad. Sci. USA, 81:6851-55, and U.S.
Patent No. 4,816,567.

[00134] A “humanized antibody” is a type of chimeric antibody that contains minimal sequence
derived from a non-human antibody. Generally, humanized antibodies are human
immunoglobulins (recipient antibody) in which residues from a hypervariable region (CDR) of the
recipient are replaced by residues from a hypervariable region (CDR) of a non-human species
(donor antibody), such as mouse, rat, rabbit or non-human primate, having the desired specificity
and affinity for a target antigen. This technique for creating humanized antibodies is often referred

to as “CDR grafting”

[00135] In some instances, additional modifications may be made to a humanized antibody to
further refine antibody performance. For example, framework region (FR) residues of the human
immunoglobulin are replaced by corresponding non-human residues, or the humanized antibodies
may comprise residues that are not found in either the recipient antibody or the donor antibody. In
general, a variable domain in a humanized antibody will comprise all or substantially all of the
hypervariable regions from a non-human immunoglobulin and all or substantially all of the FRs
from a human immunoglobulin sequence. Humanized antibodies are described in more detail in
Jones, et al., 1986, Nature, 321:522-525; Riechmann, ef al., 1988, Nature, 332:323-329, and
Presta, 1992, Curr. Op. Struct. Biol., 2:593-596, for example.

[00136] A number of approaches are known in the art for selecting the most appropriate human

frameworks in which to graft the non-human CDRs. Early approaches used a limited subset of
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well-characterised human antibodies, irrespective of the sequence identity to the non-human
antibody providing the CDRs (the “fixed frameworks” approach). More recent approaches have
employed variable regions with high amino acid sequence identity to the variable regions of the
non-human antibody providing the CDRs (“homology matching” or “best-fit” approach). An
alternative approach is to select fragments of the framework sequences within each light or heavy
chain variable region from several different human antibodies. CDR-grafting may in some cases
result in a partial or complete loss of affinity of the grafted molecule for its target antigen. In such
cases, affinity can be restored by back-mutating some of the residues of human origin to the
corresponding non-human ones. Methods for preparing humanized antibodies by these approaches
are well-known in the art (see, for example, Tsurushita & Vasquez, 2004, Humanization of
Monoclonal Antibodies, Molecular Biology of B Cells, 533-545, Elsevier Science (USA); Jones
et al, 1986, Nature, 321:522-525; Riechmann ef al., 1988, Nature, 332:323-329; Presta et al.,
1997, Cancer Res, 57(20):4593-4599).

[00137] Alternatively, or in addition to, these traditional approaches, more recent technologies
may be employed to further reduce the immunogenicity of a CDR -grafted humanized antibody.
For example, frameworks based on human germline sequences or consensus sequences may be
employed as acceptor human frameworks rather than human frameworks with somatic
mutation(s). Another technique that aims to reduce the potential immunogenicity of non-human
CDRs is to graft only specificity-determining residues (SDRs). In this approach, only the minimum
CDR residues required for antigen-binding activity (the “SDRs”) are grafted into a human
germline framework. This method improves the “humanness” (i.e. the similarity to human
germline sequence) of the humanized antibody and thus may help reduce the risk of
immunogenicity of the variable region. These techniques have been described in various
publications (see, for example, Almagro & Fransson, 2008, Front Biosci, 13:1619-1633; Tan, et
al., 2002, J Immunol, 169:1119-1125; Hwang, et al., 2005, Methods, 36:35-42; Pelat, et al., 2008,
J Mol Biol, 384:1400-1407; Tamura, et al., 2000, J Immunol, 164:1432-1441; Gonzales, et al.,
2004, Mol Immunol, 1:863-872, and Kashmiri, et al., 2005, Methods, 36:25-34).

[00138] In certain embodiments, the anti-FRo antibody construct of the present disclosure
comprises humanized antibody sequences, for example, one or more humanized variable domains.

In some embodiments, the anti-FRa antibody construct can be a humanized antibody. Non-limiting



10

15

20

25

WO 2023/178452 PCT/CA2023/050406
47

examples of humanized antibodies based on the anti-FRa antibody v23924 are described herein
(v30384, v30389, v30394, v30399, v31422, v31423, v31424, v31425 and v31426; see Examples

and Sequence Tables).

Scaffolds

[00139] In certain embodiments, the anti-FRa antibody constructs comprise one or more antigen-
binding domains operably linked to a scaffold. The antigen-binding domain(s) may be in one or a
combination of the forms described above (for example, scFvs, Fabs and/or sdAbs). Examples of
suitable scaffolds are described in more detail below and include, but are not limited to,
immunoglobulin Fc¢ regions, albumin, albumin analogues and derivatives, heterodimerizing
peptides (such as leucine zippers, heterodimer-forming “zipper” peptides derived from Jun and
Fos, IgG CHI1 and CL domains or barnase-barstar toxins), cytokines, chemokines or growth
factors. Other examples include antibodies based on the DOCK-AND-LOCK™ (DNL™)
technology developed by IBC Pharmaceuticals, Inc. and Immunomedics, Inc. (see, for example,

Chang, et al., 2007, Clin. Cancer Res., 13:5586s-55915s).

[00140] A scaffold may be a peptide, polypeptide, polymer, nanoparticle or other chemical entity.
Where the scaffold is a polypeptide, each antigen-binding domain of the anti-FRa antibody
construct may be linked to either the N- or C-terminus of the polypeptide scaffold. Anti-FRa
antibody constructs comprising a polypeptide scaffold in which one or more of the antigen-binding
domains are linked to a region other than the N- or C-terminus, for example, via the side chain of

an amino acid with or without a linker, are also contemplated in certain embodiments.

[00141] In embodiments where the anti-FRa antibody construct comprises a scaffold that is a
peptide or polypeptide, the antigen-binding domain(s) may be linked to the scaffold by genetic
fusion or chemical conjugation. Typically, when the scaffold is a peptide or polypeptide, the
antigen-binding domain(s) are linked to the scaffold by genetic fusion. In some embodiments,
where the scaffold is a polymer or nanoparticle, the antigen-binding domain(s) may be linked to

the scaffold by chemical conjugation.

[00142] A number of protein domains are known in the art that comprise selective pairs of two
different polypeptides and may be used to form a scaffold. An example is leucine zipper domains

such as Fos and Jun that selectively pair together (Kostelny, ef al, J Immunol, 148:1547-53 (1992);,
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Wranik, eral., J. Biol. Chem ., 287:43331-43339 (2012)). Other selectively pairing molecular pairs
include, for example, the barnase-barstar pair (Deyev, ef al, Nat Biotechnol, 21:1486-1492
(2003)), DNA strand pairs (Chaudri, et al., FEBS Letters, 450(1-2):23-26 (1999)) and split
fluorescent protein pairs (International Patent Application Publication No. WO 2011/135040).

[00143] Other examples of protein scaffolds include immunoglobulin Fc¢ regions, albumin,
albumin analogues and derivatives, toxins, cytokines, chemokines and growth factors. The use of
protein scaffolds in combination with antigen-binding moieties has been described (see, for
example, Miiller et al., 2007, J. Biol. Chem., 282:12650-12660; McDonaugh et al., 2012, Mol.
Cancer Ther., 11:582-593; Vallera et al., 2005, Clin. Cancer Res., 11:3879-3888; Song et al.,
2006, Biotech. Appl. Biochem., 45:147-154, and U.S. Patent Application Publication No.
2009/0285816).

[00144] For example, fusing antigen-binding moieties such as scFvs, diabodies or single chain
diabodies to albumin has been shown to improve the serum half-life of the antigen-binding
moieties (Muller et al, ibid.). Antigen-binding moieties may be fused at the N- and/or C-termini

of albumin, optionally via a linker.

[00145] Derivatives of albumin in the form of heteromultimers that comprise two transporter
polypeptides obtained by segmentation of an albumin protein such that the transporter
polypeptides self-assemble to form quasi-native albumin have been described (see International
Patent Application Publication Nos. WO 2012/116453 and WO 2014/012082). As a result of the
segmentation of albumin, the heteromultimer includes four termini and thus can be fused to up to

four different antigen-binding moieties, optionally via linkers.

[00146] In certain embodiments, the anti-FRa antibody construct may comprise a protein scaffold.
In some embodiments, the anti-FRa antibody construct may comprise a protein scaffold that is
based on an immunoglobulin Fc region, an albumin or an albumin analogue or derivative. In some
embodiments, the anti-FRa antibody construct may comprise a protein scaffold that is based on an

immunoglobulin Fc region, for example, an IgG Fc region.
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Fc Regions

[00147] The terms “Fc region,” “Fc” or “Fc domain” as used herein refer to a C-terminal region
of an immunoglobulin heavy chain that contains at least a portion of the constant region. The term
includes native sequence Fc regions and variant Fc regions. Unless otherwise specified herein,
numbering of amino acid residues in the Fc region or constant region is according to the EU
numbering system, also called the EU index, as described in Kabat, ef al., Sequences of Proteins
of Immunological Interest, Sth Ed. Public Health Service, National Institutes of Health, Bethesda,
MD (1991).

[00148] In certain embodiments, the anti-FRa antibody constructs may comprise a scaffold that
is based on an immunoglobulin Fc region. The Fc region may be dimeric and composed of two Fc

polypeptides or alternatively, the Fc region may be composed of a single polypeptide.

[00149] An “Fc polypeptide” in the context of a dimeric Fc refers to one of the two polypeptides
forming the dimeric Fc domain, i.e. a polypeptide comprising one or more C-terminal constant
regions of an immunoglobulin heavy chain that is capable of stable self-association. When
referring to the polypeptides forming a dimeric Fc region, the terms “first Fc polypeptide” and
“second Fc polypeptide” may be used interchangeably provided that the Fc region comprises one

first Fc polypeptide and one second Fc polypeptide.

[00150] An Fc region may comprise a CH3 domain or it may comprise both a CH3 and a CH2
domain. For example, in certain embodiments, an Fc polypeptide of a dimeric IgG Fc region may
comprise an [gG CH2 domain sequence and an IgG CH3 domain sequence. In such embodiments,
the CH3 domain comprises two CH3 sequences, one from each of the two Fc polypeptides of the
dimeric Fc region, and the CH2 domain comprises two CH2 sequences, one from each of the two

Fc polypeptides of the dimeric Fc region.

[00151] In some embodiments, the anti-FRa, antibody construct may comprise a scaffold that is
based on an IgG Fc region. In some embodiments, the anti-FRa antibody construct may comprise
a scaffold that is based on a human IgG Fc region. In some embodiments, the anti-FRa antibody
construct may comprise a scaffold based on an IgG1 Fc region. In some embodiments, the anti-

FRa antibody construct may comprise a scaffold based on a human IgG1 Fc region.
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[00152] In certain embodiments, the anti-FRa antibody construct may comprise a scaffold based
on an IgG Fc region, which is a homodimeric Fc region, comprising a first Fc polypeptide and a
second Fc polypeptide, each comprising a CH3 sequence, and optionally a CH2 sequence and in

which the amino acid sequences of the first and second F¢ polypeptides are the same.

[00153] In certain embodiments, the anti-FRa antibody construct may comprise a scaffold based
on an IgG Fc region, which is a heterodimeric Fc region, comprising a first Fc polypeptide and a
second Fc polypeptide, each comprising a CH3 sequence, and optionally a CH2 sequence and in
which the amino acid sequences of the first and second Fc¢ polypeptides are different. In some
embodiments, the anti-FRa antibody construct may comprise a scaffold based on an Fc region
which comprises two CH3 sequences, at least one of which comprises one or more amino acid
modifications. In some embodiments, the anti-FRo antibody construct may comprise a scaffold
based on an Fc region which comprises two CH3 sequences and two CH2 sequences, at least one

of the CH2 sequences comprising one or more amino acid modifications.

[00154] In some embodiments, the anti-FRa antibody construct may comprise a heterodimeric Fc
region comprising a modified CH3 domain, where the modified CH3 domain is an asymmetrically
modified CH3 domain comprising one or more asymmetric amino acid modifications. As used
herein, an “asymmetric amino acid modification” refers to a modification, such as a substitution
or an insertion, in which an amino acid at a specific position on a first CH3 or CH2 sequence is
different to the amino acid on a second CH3 or CH2 sequence at the same position. These
asymmetric amino acid modifications can be a result of modification of only one of the two amino
acids at the same respective amino acid position on each sequence, or different modifications of
both amino acids at the same respective position on each of the first and second CH3 or CH2
sequences. Each of the first and second CH3 or CH2 sequences of a heterodimeric Fc may

comprise one or more than one asymmetric amino acid modification.

[00155] In some embodiments, the anti-FRa antibody construct may comprise a heterodimeric Fc
comprising a modified CH3 domain, where the modified CH3 domain comprises one or more
amino acid modifications that promote formation of the heterodimeric Fc over formation of a
homodimeric Fc. In some embodiments, one or more of the amino acid modifications are

asymmetric amino acid modifications.



10

15

20

WO 2023/178452 PCT/CA2023/050406
51

[00156] Amino acid modifications that may be made to the CH3 domain of an Fc in order to
promote formation of a heterodimeric Fc are known in the art and include, for example, those
described in International Publication No. WO 96/027011 (“knobs into holes”), Gunasekaran et
al., 2010, J Biol Chem, 285, 19637-46 (“electrostatic steering”), Davis et al., 2010, Prot Eng Des
Sel, 23(4):195-202 (strand exchange engineered domain (SEED) technology) and Labrijn ef al.,
2013, Proc Natl Acad Sci USA, 110(13):5145-50 (Fab-arm exchange). Other examples include
approaches combining positive and negative design strategies to produce stable asymmetrically
modified Fc regions as described in International Publication Nos. WO 2012/058768 and WO
2013/063702. In certain embodiments, the anti-FRa antibody construct may comprise a scaffold
based on a modified Fc region as described in International Publication No. WO 2012/058768 or
WO 2013/063702.

[00157] Table 5 provides the amino acid sequence of the human IgG1 Fc sequence (SEQ ID
NO:16), corresponding to amino acids 231 to 447 of the full-length human IgG1 heavy chain. The
CH3 sequence comprises amino acids 341-447 of the full-length human IgG1 heavy chain. Also
shown in Table 5 are CH3 domain amino acid modifications that promote formation of a
heterodimeric Fc as described in in International Patent Application Publication Nos. WO

2012/058768 and WO 2013/063702.

[00158] In certain embodiments, the anti-FRa antibody construct may comprise a heterodimeric
Fc scaffold having a modified CH3 domain comprising the modifications of any one of Variant 1,

Variant 2, Variant 3, Variant 4 or Variant 5, as shown in Table 5.

Table 5: Human IgG1 Fc Sequence! and CH3 Domain Amino Acid Modifications Promoting

Heterodimer Formation

APELLGGPSVFLFPPKPKDTLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAK
TKPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREP
QVYTLPPSRDELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSFF
LYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPGK (SEQ ID NO: 16)

Variant No Chain Mutations
1 A L351Y F405A Y407V
B T366L K392M T394W

2 A L351Y F405A_ Y407V
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T366L K392L T394W

T350V_L351Y F405A Y407V

T350V_T366L K392L T394W

T350V_L351Y F405A Y407V

T350V_T366L K392M T394W

=
> W | FH | ®

T350V_L351Y S400E F405A Y407V

B T350V_T366L N390R K392M T394W

! Sequence from positions 231-447 (EU numbering)

[00159] In some embodiments, the anti-FRa antibody construct may comprise a scaffold based
on an Fc region comprising two CH3 sequences and two CH2 sequences, at least one of the CH2
sequences comprising one or more amino acid modifications. Modifications in the CH2 domain
can affect the binding of Fc receptors (FcRs) to the Fe, such as receptors of the FcyRI, FcyRII and
FcyRIII subclasses.

[00160] In some embodiments, the anti-FRa antibody construct comprises a scaffold based on an
IgG Fc having a modified CH2 domain, wherein the modification of the CH2 domain results in

altered binding to one or more of the FcyRI, FcyRII and FcyRIII receptors.

[00161] A number of amino acid modifications to the CH2 domain that selectively alter the
affinity of the Fc for different Fcy receptors are known in the art. Amino acid modifications that
result in increased binding and amino acid modifications that result in decreased binding can each
be useful in certain indications. For example, increasing binding affinity of an Fc for FcyRIlla (an
activating receptor) may result in increased antibody dependent cell-mediated cytotoxicity
(ADCC), which in turn results in increased lysis of the target cell. Decreased binding to FcyRIIb
(an inhibitory receptor) likewise may be beneficial in some circumstances. In certain indications,
a decrease in, or elimination of, ADCC and complement-mediated cytotoxicity (CDC) may be
desirable. In such cases, modified CH2 domains comprising amino acid modifications that result
in increased binding to FcyRIIb or amino acid modifications that decrease or eliminate binding of

the Fc region to all of the Fcy receptors (“knock-out” variants) may be useful.

[00162] Examples of amino acid modifications to the CH2 domain that alter binding of the Fc¢ by
Fcy receptors include, but are not limited to, the following: S298A/E333A/K334A
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and S298A/E333A/K334A/K326A (increased affinity for FcyRIlla) (Lu, ef al., 2011, J Immunol
Methods, 365(1-2):132-41); F243L/R292P/Y300L/V305I/P396L (increased aftinity for FcyRIlla)
(Stavenhagen, et al., 2007, Cancer Res, 67(18):8882-90); F243L/R292P/Y300L/L235V/P396L
(increased aftinity for FcyRIlla) (Nordstrom JL, ef al., 2011, Breast Cancer Res, 13(6):R123);
F243L (increased affinity for FcyRIlla) (Stewart, et al., 2011, Protein Eng Des Sel., 24(9):671-8);
S298A/E333A/K334A (increased affinity for FcyRIIla) (Shields, er al., 2001, J Biol Chem,
276(9):6591-604);, S239D/I332E/A330L and S239D/I332E (increased affinity for FcyRlIlla)
(Lazar, et al., 2006, Proc Natl Acad Sci USA, 103(11):4005-10), and S239D/S267E and
S267E/L328F (increased affinity for FcyRIIb) (Chu, et al., 2008, Mol Immunol, 45(15):3926-33).
Various amino acid modifications to the CH2 domain that alter binding of the Fc by FcyRIIb are
described in International Publication No. WO 2021/232162. Additional modifications that affect
Fc binding to Fcy receptors are described in Therapeutic Antibody Engineering (Strohl & Strohl,
Woodhead Publishing series in Biomedicine No 11, ISBN 1 907568 37 9, Oct 2012, page 283).

[00163] In certain embodiments, the anti-FRa antibody construct comprises a scaffold based on
an IgG Fc having a modified CH2 domain, in which the modified CH2 domain comprises one or
more amino acid modifications that result in decreased or eliminated binding of the Fc region to

all of the Fcy receptors (i.e. a “knock-out” variant).

[00164] Various publications describe strategies that have been used to engineer antibodies to
produce “knock-out” variants (see, for example, Strohl, 2009, Curr Opin Biotech 20:685-691, and
Strohl & Strohl, “Antibody Fc engineering for optimal antibody performance” In Therapeutic
Antibody Engineering, Cambridge: Woodhead Publishing, 2012, pp 225-249). These strategies
include reduction of effector function through modification of glycosylation, use of 1gG2/1gG4
scaffolds, or the introduction of mutations in the hinge or CH2 domain of the Fc (see also, U.S.
Patent Publication No. 2011/0212087, International Publication No. WO 2006/105338, U.S.
Patent Publication No. 2012/0225058, U.S. Patent Publication No. 2012/0251531 and Strop ef al.,
2012, J. Mol. Biol., 420: 204-219).

[00165] Examples of mutations that may be introduced into the hinge or CH2 domain to produce
a “knock-out” variant include the amino acid modifications L234A/1L.235A, and L234A/L235A/
D265S.
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[00166] In certain embodiments, the anti-FRa antibody constructs described herein may comprise
a scaffold based on an IgG Fc in which native glycosylation has been modified. As is known in
the art, glycosylation of an Fc may be modified to increase or decrease effector function. For
example, mutation of the conserved asparagine residue at position 297 to alanine, glutamine, lysine
or histidine (7.e. N297A, Q, K or H) results in an aglycoslated Fc that lacks all effector function
(Bolt et al., 1993, Eur. J. Immunol., 23:403-411; Tao & Morrison, 1989, J. Immunol., 143:2595-
2601).

[00167] Conversely, removal of fucose from heavy chain N297-linked oligosaccharides has been
shown to enhance ADCC, based on improved binding to FcyRIlla (see, for example, Shields et al.,
2002, J Biol Chem., 277:26733-26740, and Niwa et al., 2005, J. Immunol. Methods, 306:151-160).
Such low fucose antibodies may be produced, for example in knockout Chinese hamster ovary
(CHO) cells lacking fucosyltransferase (FUT8) (Yamane-Ohnuki e al., 2004, Biotechnol. Bioeng.,
87:614-622); in the variant CHO cell line, Lec 13, that has a reduced ability to attach fucose to
N297-linked carbohydrates (International Publication No. WO 03/035835), or in other cells that
generate afucosylated antibodies (see, for example, Li ef al., 2006, Nat Biotechnol, 24:210-215;
Shields et al., 2002, ibid, and Shinkawa et al., 2003, J. Biol. Chem., 278:3466-3473). In addition,
International Publication No. WO 2009/135181 describes the addition of fucose analogues to
culture medium during antibody production to inhibit incorporation of fucose into the carbohydrate

on the antibody.

[00168] Other methods of producing antibodies with little or no fucose on the Fc glycosylation
site (N297) are well known in the art. For example, the GlymaX® technology (ProBioGen AG)
(see von Horsten et al., 2010, Glycobiology, 20(12):1607-1618 and U.S. Patent No. 8,409,572).

[00169] Other glycosylation variants include those with bisected oligosaccharides, for example,
variants in which a biantennary oligosaccharide attached to the Fc¢ region of the antibody is
bisected by N-acetylglucosamine (GIcNAc). Such glycosylation variants may have reduced
fucosylation and/or improved ADCC function (see, for example, International Publication No. WO
2003/011878, U.S. Patent No. 6,602,684 and US Patent Application Publication No. US
2005/0123546). Useful glycosylation variants also include those having at least one galactose

residue in the oligosaccharide attached to the Fc region, which may have improved CDC function
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(see, for example, International Publication Nos. WO 1997/4030087, WO 1998/58964 and WO
1999/22764).

[00170] In certain embodiments, the anti-FRo antibody constructs have the format of a full-size
antibody (FSA). In some embodiments, the anti-FRao antibody constructs have the format of an
IgG FSA, for example, an IgG1 FSA. In some embodiments, the anti-FRa antibody construct is a
FSA comprising a first heavy chain sequence (H1), a second heavy chain sequence (H2), a first
light chain sequence (LL1) and a second light chain sequence (L2). In some embodiments, the anti-
I'Ra antibody construct is a monospecific FSA with a homodimeric IFc and comprises H1, H2, L1
and 1.2 sequence, where H1 and H2 have the same amino acid sequence, and L.1 and L2 have the
same amino acid sequence. In some embodiments, the anti-FRo antibody construct is a
monospecific FSA with a heterodimeric Fc and comprises H1, H2, L1 and L2 sequences, where
H1 and H2 have different amino acid sequences, and L.1 and L2 have the same amino acid
sequence. In some embodiments, the anti-FRa antibody construct is a bispecific or biparatopic
FSA with a heterodimeric Fc and comprises H1, H2, L1 and .2 sequences, where H1 and H2 have

different amino acid sequences, and L.1 and .2 have different amino acid sequences.

[00171] In certain embodiments, the anti-FRo antibody construct is a FSA having a set of H1, H2,
L1 and L2 sequences comprising the H1, H2, .1 and L.2 amino acid sequences as set forth in
Tables A & B for any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422,
v31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356,
v35358, v36167, v36168 or v36675. As is known in the art, expression of antibody heavy chain
sequences in certain cell lines or from certain expression vector may result in the inclusion of a C-
terminal lysine residue on one or both of the heavy chains. Accordingly, certain embodiments of
the present disclosure relate to anti-FRa antibody constructs that are FS As having a set of H1, H2,
L1 and L2 sequences comprising the H1, H2, .1 and L.2 amino acid sequences as set forth in
Tables A & B for any one of variants v23924, v30618, v30384, v30389, v30394, v30399, v31422,
v31423, v31424, v31425, v31426, v35305, v35342, v35347, v35348, v35350, v35354, v35356,
v35358, v36167, v36168 or v36675, in which one or both of the H1 and H2 sequences comprise a
C-terminal lysine (see, for example, SEQ ID NO: 157).

RECTIFIED SHEET (RULE 91.1)
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Preparation of Anti-FRa Antibody Constructs

[00172] The anti-FRo antibody constructs described herein may be produced using standard
recombinant methods known in the art (see, for example, U.S. Patent No. 4,816,567 and
“Antibodies: A Laboratory Manual,” 2" Edition, Ed. Greenfield, Cold Spring Harbor Laboratory
Press, New York, 2014).

[00173] Typically, for recombinant production of an antibody construct, a polynucleotide or set
of polynucleotides encoding the anti-FRa antibody construct is generated and inserted into one or
more vectors for further cloning and/or expression in a host cell. Polynucleotide(s) encoding the
anti-FRa antibody construct may be produced by standard methods known in the art (see, for
example, Ausubel e al., Current Protocols in Molecular Biology, John Wiley & Sons, New Y ork,
1994 & update, and “Antibodies: A Laboratory Manual” 2™ Edition, Ed. Greenfield, Cold Spring
Harbor Laboratory Press, New York, 2014). As would be appreciated by one of skill in the art, the
number of polynucleotides required for expression of the anti-FRa antibody construct will be
dependent on the format of the construct, including whether or not the antibody construct
comprises a scaffold. For example, when an anti-FRa antibody construct is in a mAb format with
a homodimeric Fc, two polynucleotides each encoding one polypeptide chain will be required,
whereas when an anti-FRa antibody construct is in a mAb format with a heterodimeric Fc, three
polynucleotides each encoding one polypeptide chain will be required. When multiple
polynucleotides are required, they may be incorporated into one vector or into more than one

vector.

[00174] Generally, for expression, the polynucleotide or set of polynucleotides is incorporated
into an expression vector or vectors together with one or more regulatory elements, such as
transcriptional elements, which are required for efficient transcription of the polynucleotide.
Examples of such regulatory elements include, but are not limited to, promoters, enhancers,
terminators, and polyadenylation signals. One skilled in the art will appreciate that the choice of
regulatory elements is dependent on the host cell selected for expression of the antibody construct
and that such regulatory elements may be derived from a variety of sources, including bacterial,
fungal, viral, mammalian or insect genes. The expression vector may optionally further contain
heterologous nucleic acid sequences that facilitate expression or purification of the expressed

protein. Examples include, but are not limited to, signal peptides and affinity tags such as metal-
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affinity tags, histidine tags, avidin/streptavidin encoding sequences, glutathione-S-transferase
(GST) encoding sequences and biotin encoding sequences. The expression vector may be an

extrachromosomal vector or an integrating vector.

[00175] Suitable host cells for cloning or expression of the anti-FRa antibody constructs include
various prokaryotic or eukaryotic cells as known in the art. Eukaryotic host cells include, for
example, mammalian cells, plant cells, insect cells and yeast cells (such as Saccharomyces or
Pichia cells). Prokaryotic host cells include, for example, E. coli, A. salmonicida or B. subtilis

cells.

[00176] In certain embodiments, the anti-FRa antibody construct may be produced in bacteria, in
particular when glycosylation and Fc effector function are not needed, as described for example in
U.S. Patent Nos. 5,648,237; 5,789,199, and 5,840,523, and in Charlton, Methods in Molecular
Biology, Vol. 248, pp. 245-254, BK.C. Lo, ed., Humana Press, Totowa, N.J., 2003.

[00177] Eukaryotic microbes such as filamentous fungi or yeast may be suitable expression host
cells in certain embodiments, in particular fungi and yeast strains whose glycosylation pathways
have been “humanized” resulting in the production of an antibody construct with a partially or
fully human glycosylation pattern (see, for example, Gerngross, 2004, Nat. Biotech. 22:1409-
1414, and Li et al., 2006, Nat. Biotech. 24:210-215).

[00178] Suitable host cells for the expression of glycosylated anti-FRa antibody constructs are
usually eukaryotic cells. For example, U.S. Patent Nos. 5,959,177, 6,040,498, 6,420,548,
7,125,978 and 6,417,429 describe PLANTIBODIES™ technology for producing antigen-binding
constructs in transgenic plants. Mammalian cell lines adapted to grow in suspension may be
particularly useful for expression of antibody constructs. Examples include, but are not limited to,
monkey kidney CV1 line transformed by SV40 (COS-7), human embryonic kidney (HEK) line
293 or 293 cells (see, for example, Graham et al., 1977, J. Gen Virol., 36:59), baby hamster kidney
cells (BHK), mouse sertoli TM4 cells (see, for example, Mather, 1980, Biol Reprod, 23:243-251),
monkey kidney cells (CV1), African green monkey kidney cells (VERO-76), human cervical
carcinoma (HeLa) cells, canine kidney cells (MDCK), buffalo rat liver cells (BRL 3A), human
lung cells (W138), human liver cells (Hep G2), mouse mammary tumour (MMT 060562), TRI
cells (see, for example, Mather et al., 1982, Annals N.Y. Acad Sci, 383:44-68), MRC 5 cells, FS4
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cells, Chinese hamster ovary (CHO) cells (including DHFR™CHO cells, see Urlaub ez al., 1980,
Proc Natl Acad Sci USA, 77:4216), and myeloma cell lines (such as YO, NSO and Sp2/0).
Exemplary mammalian host cell lines suitable for production of antibody constructs are reviewed
in Yazaki & Wu, Methods in Molecular Biology, Vol. 248, pp. 255-268 (B.K.C. Lo, ed., Humana
Press, Totowa, N.J., 2003).

[00179] In certain embodiments, the host cell may be a transient or stable higher eukaryotic cell
line, such as a mammalian cell line. In some embodiments, the host cell may be a mammalian
HEK293T, CHO, HeLa, NSO or COS cell line, or a cell line derived from any one of these cell
lines. In some embodiments, the host cell may be a stable cell line that allows for mature

glycosylation of the antibody construct.

[00180] The host cells comprising the expression vector(s) encoding the anti-FRa antibody
construct may be cultured using routine methods to produce the anti-FRa antibody construct.
Alternatively, in some embodiments, host cells comprising the expression vector(s) encoding the
anti-FRa antibody construct may be used therapeutically or prophylactically to deliver the anti-
FRa antibody construct to a subject, or polynucleotides or expression vectors may be administered

to a cell from a subject ex vivo and the cell then returned to the body of the subject.

[00181] Typically, the anti-FRa antibody constructs are purified after expression. Proteins may
be isolated or purified in a variety of ways known to those skilled in the art (see, for example,
Protein Purification: Principles and Practice, 3" Ed., Scopes, Springer-Verlag, NY, 1994).
Standard purification methods include chromatographic techniques, including ion exchange,
hydrophobic interaction, affinity, sizing or gel filtration, and reverse-phase, carried out at
atmospheric pressure or at high pressure using systems such as FPLC and HPLC. Additional
purification methods include electrophoretic, immunological, precipitation, dialysis and
chromatofocusing techniques. Ultrafiltration and diafiltration techniques, in conjunction with
protein concentration, are also useful. As is well known in the art, a variety of natural proteins bind
Fc and antibodies, and these proteins may be used for purification of certain antibody constructs.
For example, the bacterial proteins A and G bind to the Fc region. Likewise, the bacterial protein
L binds to the Fab region of some antibodies. Purification may also be enabled by a particular

fusion partner. For example, antibodies may be purified using glutathione resin if a GST fusion is
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employed, Ni*?affinity chromatography if a His-tag is employed or immobilized anti-flag
antibody if a flag-tag is used. The degree of purification necessary will vary depending on the use

of the anti-FRa antibody constructs. In some instances, no purification may be necessary.

[00182] In certain embodiments, the anti-FRa antibody constructs are substantially pure. The term
“substantially pure” (or “substantially purified”) when used in reference to an anti-FRa antibody
construct described herein, means that the antibody construct is substantially or essentially free of
components that normally accompany or interact with the protein as found in its naturally
occurring environment, such as a native cell, or a host cell in the case of recombinantly produced
construct. In certain embodiments, an anti-FRa antibody construct that is substantially pure is a
protein preparation having less than about 30%, less than about 25%, less than about 20%, less
than about 15%, less than about 10%, or less than about 5% (by dry weight) of contaminating

protein.

[00183] Certain embodiments of the present disclosure relate to a method of making an anti-FRa
antibody construct comprising culturing a host cell into which one or more polynucleotides
encoding the anti-FRo antibody construct, or one or more expression vectors encoding the anti-
FRa antibody construct, have been introduced, under conditions suitable for expression of the anti-
FRa antibody construct, and optionally recovering the anti-FRa antibody construct from the host

cell (or from host cell culture medium).

Post-Translational Modifications

[00184] In certain embodiments, the anti-FRa antibody constructs described herein may comprise
one or more post-translational modifications. Such post-translational modifications may occur in
vivo, or they be conducted in vitro after isolation of the anti-FRa antibody construct from the host

cell.

[00185] Post-translational modifications include various modifications as are known in the art
(see, for example, Proteins - Structure and Molecular Properties, 2nd Ed., T. E. Creighton, W. H.
Freeman and Company, New York, 1993; Post-Translational Covalent Modification of Proteins,
B. C. Johnson, Ed., Academic Press, New York, pgs. 1-12, 1983; Seifter et al, 1990, Meth.
Enzymol., 182:626-646, and Rattan ef al., 1992, Ann. N.Y. Acad. Sci., 663:48-62). In those

embodiments in which the anti-FRa antibody construct comprises one or more post-translational
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modifications, the construct may comprise the same type of modification at one or several sites,

or it may comprise different modifications at different sites.

[00186] Examples of post-translational modifications include glycosylation, acetylation,
phosphorylation, amidation, derivatization by known protecting/blocking groups, formylation,
oxidation, reduction, proteolytic cleavage or specific chemical cleavage by cyanogen bromide,

trypsin, chymotrypsin, papain, V8 protease or NaBHj.

[00187] Other examples of post-translational modifications include, for example, addition or
removal of N-linked or O-linked carbohydrate chains, chemical modifications of N-linked or O-
linked carbohydrate chains, processing of N-terminal or C-terminal ends, attachment of chemical
moieties to the amino acid backbone, and addition or deletion of an N-terminal methionine residue
resulting from prokaryotic host cell expression. Post-translational modifications may also include
modification with a detectable label, such as an enzymatic, fluorescent, luminescent, isotopic or
affinity label to allow for detection and isolation of the protein. Examples of suitable enzyme labels
include, but are not limited to, horseradish peroxidase, alkaline phosphatase, beta-galactosidase
and acetylcholinesterase. Examples of suitable prosthetic group complexes include, but are not
limited to, streptavidin/biotin and avidin/biotin. Examples of suitable fluorescent materials
include, but are not limited to, umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine,
dichlorotriazinylamine fluorescein, dansyl chloride and phycoerythrin. Examples of luminescent
materials include luminol, and bioluminescent materials such as luciferase, luciferin and aequorin.
Examples of suitable radiocactive materials include iodine, carbon, sulfur, trittum, indium,

technetium, thallium, gallium, palladium, molybdenum, xenon and fluorine.

[00188] Additional examples of post-translational modifications include acylation, ADP-
ribosylation, amidation, covalent attachment of flavin, covalent attachment of a heme moiety,
covalent attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid or lipid
derivative, covalent attachment of phosphotidylinositol, cross-linking, cyclization, disulfide bond
formation, demethylation, formation of covalent cross-links, formation of cysteine, formation of
pyroglutamate, gamma-carboxylation, GPI anchor formation, hydroxylation, iodination,

methylation, myristylation, pegylation, prenylation, racemization, selenoylation, sulfation,
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transfer-RNA mediated addition of amino acids to proteins such as arginylation, and
ubiquitination.
CAMPTOTHECIN ANALOGUES

[00189] The camptothecin analogue comprised by the ADCs of the present disclosure is a

5  compound having Formula (I):

wherein:
R!is selected from: -H, -CHj, -CHF,, -CF3, -F, -Br, -Cl, -OH, -OCHj3, -OCF; and -
NH,, and
10 R?is selected from: -H, -CH3, -CF3, -F, -Br, -Cl, -OH, -OCH3 and -OCF3,

and wherein:
when R!is -NHp, then R is R3 or R*, and when R! is other than -NH,, then R is R%;
R3 is selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;1-Cs alkyl)-O-R?,

r , -CO2R3, -aryl, -heteroaryl and —(C:-Cs alkyl)-aryl;
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and OH .
R’ is selected from: -H, -C;-C¢ alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl, -aryl and
—(C1-Cs alkyl)-aryl;

R¢ and R7 are each independently selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl,
-(C1-Cs alkyl)-O-R5, -C3-Cs heterocycloalkyl and -C(O)R!7;

R&is selected from: -H, -C;-Cs alkyl, -C3-Csg cycloalkyl and -C3-Cs heterocycloalkyl,

each R’ is independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
10 heteroaryl and —(C1-Cs alkyl)-aryl;

each R!% is independently selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -NRMR™,
-aryl, -heteroaryl and —(C;-C¢ alkyl)-aryl;

R is selected from: -H, -Ci-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl, and —
(C1-Cs alkyl)-aryl;
15

R is selected from: -H and -C;-Cs alkyl;

xa

R!2is selected from: -H, -C1-Cs alkyl, -CO2R®, -aryl, -heteroaryl, —(C-Cs alkyl)-aryl,
R9
,
_S(0);R'6 and )LX" :

2

R is selected from: -H and -C1-Cs alkyl;

20

R!*and R'* are each independently selected from: -H, C;-Cs alkyl, -C3-Csg cycloalkyl
and -C3-Cs heterocycloalkyl,

R!¢ s selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,
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R s selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(C;-
Cs alkyl)-C3-Cs heterocycloalkyl, -aryl, -heteroaryl and —(C1-Cs alkyl)-aryl;

R!® and R taken together with the N atom to which they are bonded form a 4-, 5-,
6- or 7-membered ring having 0 to 3 substituents selected from: halogen, -C;-Cs alkyl, -
C3-Cs cycloalkyl and -(C;-Ce alkyl)-O-R>;

R2* R* and R?¢ are each -C1-Cs alkyl;

X* and X" are each independently selected from: NH, O and S, and

X¢ is selected from; O, S and S(O),

with the proviso that the compound is other than (§)-9-amino-11-butyl-4-ethyl-4-

hydroxy-1,12-dihydro-14H-pyrano[3',4":6,7]indolizino[1,2-b]quinoline-3,14(4H)-dione.

[00190] In some embodiments, the camptothecin analogues are compounds of Formula (I), with

the proviso that when R! is NH,, R? is other than H.

[00191] In some embodiments, in compounds of Formula (I), R! is selected from: -CH3, -CF3, -

OCH3, -OCF; and NH,.
[00192] In some embodiments, in compounds of Formula (I), R! is NH,.

[00193] In some embodiments, in compounds of Formula (I), R! is selected from: -H, -CH3, -CF3,

-F, -Br, -Cl, -OH, -OCH3 and -OCFs.

[00194] In some embodiments, in compounds of Formula (I), R! is selected from: -CH3, -CF3, -

OCH; and -OCFs.

[00195] In some embodiments, in compounds of Formula (I), R? is selected from: -H, -CHj, -CF3,

-F, -Cl, -OCHj3 and -OCFs.

[00196] In some embodiments, in compounds of Formula (I), R? is selected from: -CHj, -CF3, -F,

-Cl, -OCH3s and -OCFs.

[00197] In some embodiments, in compounds of Formula (I), R? is selected from: -H, -F, -Br and

-CL

[00198] In some embodiments, in compounds of Formula (I), R?is selected from: -F, -Br and -Cl.
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[00199] In some embodiments, in compounds of Formula (I), R® is selected from: -H,

unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C3-Cg cycloalkyl, -(Ci1-Cs

RG
1

N
§R7
alkyl)-O-R>, r , -CO2R®, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(Ci-Cs alkyl)-
aminoaryl.
R18

“R19
[00200] In some embodiments, in compounds of Formula (I), R* is selected from: r

2

b o O 10 12
e YR YR oK oy R
1 1

NH NR?4 (o) NH NR25

S I SR G Gl s Ll

oH ;H .
N
& S
, and

[00201] In some embodiments, in compounds of Formula (I), R> is selected from: -H

OH

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -Ci-C¢ aminoalkyl, -C3-Cs
cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aminoaryl.

[00202] In some embodiments, in compounds of Formula (I), R® and R” are each independently
selected from: -H, unsubstituted -C;-Cs alkyl, -C;1-C¢ haloalkyl, -C;-C¢ hydroxyalkyl, -Cs-Cs
cycloalkyl, -(C;-Cs alkyl)-O-R?, -C3-Cg heterocycloalkyl and -C(O)R!'7.

[00203] In some embodiments, in compounds of Formula (I), R® is selected from: -H,

unsubstituted -C;-C¢ alkyl, -C1-Cs haloalkyl, -C;-Cs hydroxyalkyl, -C;-Cs aminoalkyl, -C3-Cs
cycloalkyl and -C3-Cs heterocycloalkyl.

[00204] In some embodiments, in compounds of Formula (I), each R is independently selected

from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl and —(C;-Cs alkyl)-aryl.
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[00205] In some embodiments, in compounds of Formula (I), each R is independently selected

from: -C;-Cs alkyl and —(C;-Cs alkyl)-aryl.

[00206] In some embodiments, in compounds of Formula (I), each R is independently selected
from: -H, unsubstituted -C-Cs alkyl, -C1-C¢ haloalkyl, -C;-Cs hydroxyalkyl, -C;-Cs aminoalkyl, -
C3-Csg cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aminoaryl.

[00207] In some embodiments, in compounds of Formula (I), each R!? is independently selected

from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -NR¥R!* -aryl and —(C;-Cs alkyl)-aryl.

[00208] In some embodiments, in compounds of Formula (I), each R!° is independently selected

from: -C;-Cs alkyl, -NR'R!¥ -aryl and —(C;-C¢ alkyl)-aryl.

[00209] In some embodiments, in compounds of Formula (I), each R!? is independently selected
from: unsubstituted -C;-Cs alkyl, -C1-Cs haloalkyl, -C;1-Cs hydroxyalkyl, -C1-Cs aminoalkyl, -C3-
Cs cycloalkyl, -NR'R!'* unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aryl.

[00210] In some embodiments, in compounds of Formula (I), R'" is selected from: -H,
unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C;i-C¢ aminoalkyl, -C3-Cs
cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aryl.

[00211] In some embodiments, in compounds of Formula (I), R!! is selected from: -H,

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl and -C;-Cs aminoalkyl.

[00212] In some embodiments, in compounds of Formula (I), R'? is selected from: -H, -C;1-Cs

alkyl, -CO2R3, -aryl, —(C:1-Cs alkyl)-aryl and -S(O),R¢.

[00213] In some embodiments, in compounds of Formula (I), R!? is selected from: -H,

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C1-C¢ aminoalkyl, -CO2RS,
xa

)be/ R

unsubstituted -aryl,-aminoaryl, -heteroaryl,—(C1-Cs alkyl)-aminoaryl, -S(0)2R!¢ and

[00214] In some embodiments, in compounds of Formula (I), R!® is selected from: -H,

unsubstituted -C;-Cs alkyl, -C1-Cs haloalkyl, -C;-Cs hydroxyalkyl and -C;-Cs aminoalkyl.
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[00215] In some embodiments, in compounds of Formula (I), R'* and R'* are each independently
selected from: -H, unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -Ci-Cs
aminoalkyl, -C3-Cg cycloalkyl and -C3-Csg heterocycloalkyl.

[00216] In some embodiments, in compounds of Formula (I), R'¢ is selected from: -aryl, -

heteroaryl and —(C;-Cs alkyl)-aryl.

[00217] In some embodiments, in compounds of Formula (I), R'¢ is selected from: unsubstituted
-C1-Cs alkyl, -Ci-C¢ haloalkyl, -C1-Cs hydroxyalkyl, -Ci-Cs aminoalkyl, -C3-Cs cycloalkyl,

unsubstituted aryl, -aminoaryl, -heteroaryl and —(C1-C¢ alkyl)-aminoaryl.

[00218] In some embodiments, in compounds of Formula (I), R'7 is selected from: unsubstituted
C1-Cs alkyl, -C1-Cs hydroxyalkyl, -C3-Cg cycloalkyl, -C3-Cs heterocycloalkyl, —(C;-Cs alkyl)-Cs-
Cs heterocycloalkyl, unsubstituted aryl, -hydroxyaryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-

aminoaryl.

[00219] In some embodiments, in compounds of Formula (I), R'® and R' taken together with the
N atom to which they are bonded form a 4-, 5-, 6- or 7-membered ring having 0 to 3 substituents
selected from: halogen, unsubstituted C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -Ci-Cs
aminoalkyl, -C3-Cs cycloalkyl and -(C;-Cs alkyl)-O-R>.

[00220] In some embodiments, in compounds of Formula (I), X* and X are each independently

selected from: NH and O.

[00221] Combinations of any of the foregoing embodiments for compounds of Formula (I) are
also contemplated and each combination forms a separate embodiment for the purposes of the

present disclosure.

[00222] In certain embodiments, the compound of Formula (I) has Formula (I1):
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wherein:
R?is selected from: -H, -CH3s, -CF3, -F, -Br, -Cl, -OH, -OCH3 and -OCF3;
R% is selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;-Cs alkyl)-O-R%,

6 18 xa_ Xt Xa_ X
; T L S
N 24
r “R7 r R19 NH rNR
5 , -CO,R8, -aryl, -heteroaryl,—(C;-C¢ alkyl)-aryl, , r )
10 '
o N/R N’R1°
a b o 10 1 _R10 12
X X“R9 o=l R10 O:‘S"R 0=‘S' 0=‘§’R ,R

1
ro NH NR25 NH ﬁst

S G rV‘J"rVR“

rﬁr) | r"(Br r?

R’ is selected from: -H, -C;-C¢ alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C;-
Ce alkyl)-aryl;
10 R®and R7 are each independently selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl,
-(C1-Cs alkyl)-O-R5, -C3-Cs heterocycloalkyl and -C(O)R!7;
R&is selected from: -H, -C;-Cs alkyl, -C3-Cg cycloalkyl and -C3-Cs heterocycloalkyl,
each R’ is independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C1-Cs alkyl)-aryl;
15 each R!% is independently selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -NRMR™,
-aryl, -heteroaryl and —(C;-C¢ alkyl)-aryl;
R is selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl, and —
(C1-Co alkyl)-aryl;
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R is selected from: -H and -C;-Cs alkyl;
R'2is selected from: -H, -C1-Cs alkyl, -CO2R8, -aryl, -heteroaryl, —(C1-Cs alkyl)-aryl,
xa

R9
/7
-S(0),R'¢ and )LX" :

2

R is selected from: -H and -C1-Cs alkyl;

R!*and R are each independently selected from: -H, C;-Cs alkyl, -C3-Cs cycloalkyl
and -C3-Cs heterocycloalkyl,

R is selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R'7is selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(Ci-
Cs alkyl)-C3-Cs heterocycloalkyl, -aryl, -heteroaryl and —(C1-Cs alkyl)-aryl;

R'® and R taken together with the N atom to which they are bonded form a 4-, 5-,
6-, or 7-membered ring having 0 to 3 substituents selected from: halogen, -C;-Cs alkyl, -
C3-Cs cycloalkyl and -(C1-Cs alkyl)-O-R>;

R2* R?° and R2¢ are each -C1-Cs alkyl;

X* and XP are each independently selected from: NH, O and S, and

X¢ is selected from: O, S and S(O),

with the proviso that the compound is other than (S)-9-amino-11-butyl-4-ethyl-4-
hydroxy-1,12-dihydro-14H-pyrano[3',4":6,7]indolizino[1,2-b]quinoline-3,14(4H)-dione.

[00223] In some embodiments, in compounds of Formula (IT), R? is selected from: -CH3, -CFs3, -

Fj -Brj -Clj -OHj -OCHs and -OCFs.

[00224] In some embodiments, in compounds of Formula (IT), R? is selected from: -CH3, -CF3, -

F, -Cl, -OCHj3 and -OCFs.
[00225] In some embodiments, in compounds of Formula (1), R? is selected from F and Cl.

[00226] In some embodiments, in compounds of Formula (I), R?° is selected from: -H, -C;-Cs

a b
R18 xa_ _Xxe X X2 g9
Re ' YR R

N, NR24
e =t r
alkyl, -(C1-Cs alkyl)-O-R5, , —(C1-Cs alkyl)-aryl, , ,



10

WO 2023/178452 PCT/CA2023/050406

69
o] OH
xa_ _xb O 1o 1 _R10 R12
R® 0=\s|,R O:?’ xc (\N OH
NR25 N

At T S e D Y
24

[00227] In some embodiments, in compounds of Formula (IT), R? is selected from: -H, -C1-Cs

xb ) & Xb

N N NR24
e et r
alkyl, -(C1-Cs alkyl)-O-RS, , —(C1-Cs alkyl)-aryl, , , ,
o
XA X2 o o _R1 1 _R10 _R"?
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NR25
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[00228] In some embodiments, in compounds of Formula (IT), R? is selected from: -H, -C1-Cs

R® $18 )(aﬁ/)(l:R9 xaﬁ’xeﬂ Xaﬁ,X'iRg o= (‘)é R10
P'LR, Nigte _NH NR24 o AH
alkyl, -(Cl-C6 alkyl)-O-R5, r , r , r , r , r , r
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[00229] In some embodiments, in compounds of Formula (II), R?® is selected from: -H,
unsubstituted -Ci1-Cs alkyl, -Ci-Cs haloalkyl, -Ci-C¢ hydroxyalkyl, -C3-Cs cycloalkyl, -(C1-Cs

R6

1
¥

alkyl)-O-R>, -COzR®, unsubstituted aryl, -aminoaryl, -heteroaryl, —(Ci-Cs alkyl)-

2
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[00230] In some embodiments, in compounds of Formula (II), R? is selected from: -CH3, -CFs3,

R6
1

-Br, -Cl, -OH, -OCHj3 and -OCF3, and R? is selected from: -H, -C1-Cs alkyl, -(C1-Cs alkyl)-O-

RG

b a b O
\ N. NR24 (o] NH
r‘R’ S G G G ¢
5 RSj , —(Cl-C6 alkyl)-aryl, , ,

r

N R25

e rv\J rV‘ s ,r(gr nas

[00231] In some embodiments, in compounds of Formula (IT), R? is selected from: -CH3, -CFs3, -
, -Br, -Cl, -OH, -OCHj3 and -OCF3, and R? is selected from: -H, -C1-Cs alkyl, -(C;1-C alkyl)-O-
a yb xa_ _xb xa__xb O Lo
3 R Ty TR osb T
N 24
o Rt ot
, , —(C1-Cs alkyl)-aryl,

NH
| | rr
o:%*R': (\J J R"? ®/OH

\ \
10 r r e r e andr

[00232] In some embodiments, in compounds of Formula (II), R? is selected from: -CH3, -CFs3,

-Br, -Cl, -OH, -OCHj3 and -OCF3, and R? is selected from: -H, -C1-Cs alkyl, -(C1-Cs alkyl)-O-
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[00233] In some embodiments, in compounds of Formula (II), R® is selected from: -H,

unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C;i-C¢ aminoalkyl, -C3-Cs

cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aminoaryl.

[00234] In some embodiments, in compounds of Formula (IT), R® and R are each independently

selected from: -H, -C;-Cg alkyl, -C3-Cs cycloalkyl and -C(O)R'7.

[00235] In some embodiments, in compounds of Formula (IT), R® is H, and R’ is selected from: -

H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;-Ce alkyl)-O-R?, -C3-Cs heterocycloalkyl and -C(O)R'7.

[00236] In some embodiments, in compounds of Formula (II), R® is H, and R” is selected from: -

H, -C;-Cs alkyl, -C3-Cs cycloalkyl and -C(O)R!7.

[00237] In some embodiments, in compounds of Formula (IT), R® and R” are each independently
selected from: -H, unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C3-Cs
cycloalkyl, -(C1-Cs alkyl)-O-R>, -C3-Cs heterocycloalkyl and -C(O)R17.

[00238] In some embodiments, in compounds of Formula (II), R?® is selected from: -H,
unsubstituted -C;-C¢ alkyl, -C1-Cs haloalkyl, -C;-Cs hydroxyalkyl, -C;-Cs aminoalkyl, -C3-Cs
cycloalkyl and -C3-Csg heterocycloalkyl.

[00239] In some embodiments, in compounds of Formula (IT), each R® is independently selected

from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl and —(C1-Cs alkyl)-aryl.

[00240] In some embodiments, in compounds of Formula (IT), each R® is independently selected

from: -C;-Cs alkyl and —(C;-Cs alkyl)-aryl.
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[00241] In some embodiments, in compounds of Formula (IT), each R® is independently selected
from: -H, unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C1-Cs aminoalkyl, -
C3-Csg cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aminoaryl.

[00242] In some embodiments, in compounds of Formula (IT), each R!° is independently selected

from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -NR"R' -aryl and —(C;-Cs alkyl)-aryl.

[00243] In some embodiments, in compounds of Formula (IT), each R!° is independently selected

from: -C;-Cs alkyl, -NR"R!¥ -aryl and —(C;-Cs alkyl)-aryl.

[00244] In some embodiments, in compounds of Formula (IT), each R!? is independently selected
from: unsubstituted -C;-Cs alkyl, -C1-Cs haloalkyl, -C;1-Cs hydroxyalkyl, -C1-Cs aminoalkyl, -C3-
Cs cycloalkyl, -NRY“R'" unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aryl.

[00245] In some embodiments, in compounds of Formula (IT), R!" is selected from: -H,
unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C;i-C¢ aminoalkyl, -C3-Cs
cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aryl.

[00246] In some embodiments, in compounds of Formula (II), R!! is selected from: -H,

unsubstituted -C;-Cs alkyl, -C1-Cs haloalkyl, -C;-Cs hydroxyalkyl and -C;-Cs aminoalkyl.

[00247] In some embodiments, in compounds of Formula (IT), R!? is selected from: -H, -C1-Cs

alkyl, -CO2R3, -aryl, —(C:1-Cs alkyl)-aryl and -S(O),R¢.

[00248] In some embodiments, in compounds of Formula (II), R'? is selected from: -H,
unsubstituted -C1-Cs alkyl, -C;-Cs haloalkyl, -C;-C¢ hydroxyalkyl, -C;-Cs aminoalkyl, -CO2R®,
x2 9

. . . )L b/R
unsubstituted -aryl,-aminoaryl, -heteroaryl,—(C1-Cs alkyl)-aminoaryl, -S(0)2R!¢ and X .
[00249] In some embodiments, in compounds of Formula (1), R is selected from: -H,

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl and -C;-Cs aminoalkyl.

[00250] In some embodiments, in compounds of Formula (IT), R'* and R'* are each independently
selected from: -H, unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -Ci-Cs
aminoalkyl, -C3-Cg cycloalkyl and -C3-Cs heterocycloalkyl.
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[00251] In some embodiments, in compounds of Formula (II), R® is selected from: -aryl, -

heteroaryl and —(C;-Cs alkyl)-aryl.

[00252] In some embodiments, in compounds of Formula (IT), R is selected from: unsubstituted
-C1-Cs alkyl, -C;-C¢ haloalkyl, -C1-Cs hydroxyalkyl, -C;-Cs aminoalkyl, -C3-Cs cycloalkyl,
unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aminoaryl.

[00253] In some embodiments, in compounds of Formula (IT), R'7 is -C;-Cs alky].

[00254] In some embodiments, in compounds of Formula (IT), R! is selected from: unsubstituted
C1-Cs alkyl, -C1-Cs hydroxyalkyl, -C3-Cg cycloalkyl, -C3-Cs heterocycloalkyl, —(C1-Cs alkyl)-Cs-
Cs heterocycloalkyl, unsubstituted aryl, -hydroxyaryl, -aminoaryl, -heteroaryl and —(C1-Cs alkyl)-

aminoaryl.

[00255] In some embodiments, in compounds of Formula (IT), R'® and R taken together with the
N atom to which they are bonded form a 4-, 5-, 6- or 7-membered ring having O to 3 substituents
selected from: halogen, unsubstituted -C;-Cs alkyl, -C;-Cs haloalkyl, -C;-Cs hydroxyalkyl, -C;-Cs
aminoalkyl, -C3-Cs cycloalkyl and -(C;-Cs alkyl)-O-R>.

[00256] In some embodiments, in compounds of Formula (IT), X?* and X" are each independently

selected from: NH and O.

[00257] Combinations of any of the foregoing embodiments for compounds of Formula (IT) are
also contemplated and each combination forms a separate embodiment for the purposes of the

present disclosure.

[00258] In certain embodiments, the compound of Formula (I) has Formula (I1I):
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wherein:
R?is selected from: -H, -CH3, -CF3, -F, -Br, -Cl, -OH, -OCHj3 and -OCF3;
R is selected from: -H, -CH3, -CHF, -CF3, -F, -Br, -Cl, -OH, -OCH3; and -OCFs3;
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R’ is selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C;-
Cs alkyl)-aryl;
R&is selected from: -H, -C;-Cs alkyl, -C3-Cg cycloalkyl and -C3-Cs heterocycloalkyl,
10 each R is independently selected from: -H, -Ci-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C1-Cs alkyl)-aryl;
each R'? is independently selected from: -C1-Cg alkyl, -C3-Cs cycloalkyl, -NRM“R
-aryl, -heteroaryl and —(C1-Cs alkyl)-aryl;
R is selected from: -H, -C;-Cg alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C;-
15 Cs alkyl)-aryl;
R!" is selected from: -H and -C1-Cs alkyl;
R!%is selected from: -H, -C1-Cs alkyl, -CO2R8, -aryl, -heteroaryl, —(C:-Cs alkyl)-aryl,
xa

R9
-,
-S(0),R'® and )be :

2

R is selected from: -H and -C;-Cs alkyl;
20 R!*and R'* are each independently selected from: -H, C;-Cs alkyl, -C3-Csg cycloalkyl
and -C3-Cs heterocycloalkyl;
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R is selected from: -C;-Cs alkyl, -C3-Cg cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R!® and R taken together with the N atom to which they are bonded form a 4-, 5-,
6-, or 7-membered ring having 0 to 3 substituents selected from: halogen, -C;-Cs alkyl, -

5 C3-Cs cycloalkyl and -(C;-Cs alkyl)-O-R?>;

R2* R* and R?¢ are each -C1-Cs alkyl;

X* and X" are each independently selected from: NH, O and S, and

X is selected from: O, S and S(O)..

[00259] In some embodiments, in compounds of Formula (III), R? is selected from: -H, -CH3, -

10 CF3, -F, -Clj -OCHs and -OCFs.

[00260] In some embodiments, in compounds of Formula (IIT), R? is selected from: -H, -F and -

ClL.

[00261] In some embodiments, in compounds of Formula (IIT), R'° is selected from: -CH3, -CF3,

-OCHj3 and -OCFs.

15 [00262] In some embodiments, in compounds of Formula (IIT), R' is selected from: -CH3 and -

OCHs.

[00263] In some embodiments, in compounds of Formula (IIT), R? is selected from: -H, -F and -

Cl, and R is selected from: -CH3, -CF3, -OCH3 and -OCFs3.

[00264] In some embodiments, in compounds of Formula (IIT), R? is selected from: -H, -F and -

20  Cl, and R" is selected from: -CH3 and -OCHs.
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[00266] In some embodiments, in compounds of Formula (III), R’ is selected from: -H,
unsubstituted -C;-C¢ alkyl, -C1-Cs haloalkyl, -C;-Cs hydroxyalkyl, -C;-Cs aminoalkyl, -C3-Cs
cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aminoaryl.

[00267] In some embodiments, in compounds of Formula (III), R?® is selected from: -H,
unsubstituted -C;-Cs alkyl, -C;-Cs haloalkyl, -Ci-Cs hydroxyalkyl, -C;-C¢ aminoalkyl, -C3-Cs
cycloalkyl and -C3-Cs heterocycloalkyl.

[00268] In some embodiments, in compounds of Formula (III), each R® is independently selected

from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl and —(C;-Cs alkyl)-aryl.

[00269] In some embodiments, in compounds of Formula (IIT), each R® is independently selected

from: -C;-Cs alkyl and —(C;-Cs alkyl)-aryl.

[00270] In some embodiments, in compounds of Formula (IIT), each R® is independently selected
from: -H, unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C1-Cs aminoalkyl, -
C3-Csg cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aminoaryl.

[00271] In some embodiments, in compounds of Formula (IIT), each R'? is independently selected

from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -NR"R' -aryl and —(C;-Cs alkyl)-aryl.

[00272] In some embodiments, in compounds of Formula (III), each R'°is independently selected

from: -C;-Cs alkyl, -NR'R!¥ -aryl and —(C;-C¢ alkyl)-aryl.



10

15

20

25

WO 2023/178452 PCT/CA2023/050406
77

[00273] In some embodiments, in compounds of Formula (III), each R'°is independently selected
from: unsubstituted -C;-Cs alkyl, -C1-Cs haloalkyl, -C;1-Cs hydroxyalkyl, -C1-Cs aminoalkyl, -C3-
Cs cycloalkyl, -NR'R!'* unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aryl.

[00274] In some embodiments, in compounds of Formula (IIT), R is selected from: -H,

unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C;i-C¢ aminoalkyl, -C3-Cs
cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C;-Cs alkyl)-aryl.

[00275] In some embodiments, in compounds of Formula (IIT), R!! is selected from: -H

2

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl and -C1-Cs aminoalkyl.

[00276] In some embodiments, in compounds of Formula (IIT), R'? is selected from: -H, -C;1-Cs

alkyl, -CO2R3, -aryl, —(C:1-Cs alkyl)-aryl and -S(O),R¢.

[00277] In some embodiments, in compounds of Formula (IIT), R!? is selected from: -H

2

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C1-C¢ aminoalkyl, -CO2RS,
xa

™

unsubstituted -aryl, -aminoaryl, -heteroaryl, —(C1-Cs alkyl)-aminoaryl, -S(0),R'¢ and

2

[00278] In some embodiments, in compounds of Formula (III), R!? is selected from: -H

unsubstituted -C;-Cs alkyl, -C1-Cs haloalkyl, -C;-Cs hydroxyalkyl and -C;-Cs aminoalkyl.

[00279] In some embodiments, in compounds of Formula (III), R and R'*" are each
independently selected from: -H, unsubstituted -Ci-Cs alkyl, -Ci-C¢ haloalkyl, -C;i-Cs
hydroxyalkyl, -C1-Cs aminoalkyl, -C3-Cs cycloalkyl and -C3-Cs heterocycloalkyl.

[00280] In some embodiments, in compounds of Formula (IIT), R is selected from: -aryl, -

heteroaryl and —(C1-Cs alkyl)-aryl.

[00281] In some embodiments, in compounds of Formula (IIT), R'¢ is selected from: unsubstituted
-C1-Cs alkyl, -Ci-C¢ haloalkyl, -C1-Cs hydroxyalkyl, -Ci-Cs aminoalkyl, -C3-Cs cycloalkyl,
unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C1-C¢ alkyl)-aminoaryl.

[00282] In some embodiments, in compounds of Formula (IIT), R'® and R taken together with

the N atom to which they are bonded form a 4-, 5-, 6- or 7-membered ring having O to 3 substituents
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selected from: halogen, unsubstituted C;-Cs alkyl, -C1-C¢ haloalkyl, -C;-C¢ hydroxyalkyl, -C;-Cs
aminoalkyl, -C3-Cs cycloalkyl and -(C;-Cs alkyl)-O-R5.

[00283] In some embodiments, in compounds of Formula (IIT), X* and X® are each independently

selected from: NH and O.

[00284] Combinations of any of the foregoing embodiments for compounds of Formula (III) are
also contemplated and each combination forms a separate embodiment for the purposes of the

present disclosure.

[00285] In certain embodiments, each alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl
group as defined in any one of Formulae (I), (II) or (III) is optionally substituted with one or more
substituents selected from: halogen, acyl, acyloxy, alkoxy, carboxy, hydroxy, amino, amido, nitro,
cyano, azido, alkylthio, thio, sulfonyl, sulfonamido, alkyl, cycloalkyl, heterocycloalkyl, aryl and
heteroaryl. In some embodiments, each alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl
group as defined in any one of Formulae (I), (II) or (III) is optionally substituted with one or more
substituents selected from: halogen, acyl, acyloxy, alkoxy, carboxy, hydroxy, amino, amido, nitro,

cyano, azido, alkylthio, thio, sulfonyl and sulfonamido.

[00286] In certain embodiments, the camptothecin analogue comprised by the ADC according to
the present disclosure is a compound having Formula (I) and is selected from the compounds

shown in Tables 6 and 7.

[00287] In certain embodiments, the camptothecin analogue is a compound having Formula (II).

In some embodiments, the camptothecin analogue is a compound having Formula (II), in which

R13
1
N

“R19
R? is F, and R? is H, -(C1-C6)-O-R> or r . In some embodiments, the camptothecin

R18
1
N

*R19
analogue is a compound having Formula (IT), in which R?is F; R? isH, -(C;-C¢)-O-R° or r
; R®is H, and R'"® and R" taken together with the N atom to which they are bonded form an

unsubstituted 4-, 5-, 6-, or 7-membered ring. In some embodiments, the camptothecin analogue is
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a compound having Formula (II), in which R? is F; R? is -(C;-Cs)-O-R>, and R® is H. In certain
embodiments, the camptothecin analogue is a compound having Formula (IT) and is selected from

the compounds shown in Table 6.

[00288] In certain embodiments, the camptothecin analogue is a compound having Formula (III).
In certain embodiments, the camptothecin analogue is a compound having Formula (III), in which

xaﬁ, xt R

NH
R?is F; RP is -CH3; R* is r : R% is -C1-Cs hydroxyalkyl, and X* and X’ are each O. In
certain embodiments, the camptothecin analogue is a compound having Formula (III) and is

selected from the compounds shown in Table 7.

[00289] In certain embodiments, the camptothecin analogue comprised by the ADC according to
the present disclosure is Compound 139, Compound 140, Compound 141 or Compound 148. In
some embodiments, the camptothecin analogue comprised by the ADC according to the present

disclosure is Compound 139 or Compound 141.
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Table 6: Exemplary Camptothecin Analogues of Formula (IT)
Compound
Structure
Name Number

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 140

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-(hydroxymethyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 141

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-(morpholinomethyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 142

methyl  (5)-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)carbamate

Compound 143

(8)-1-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-3-methylurea

Compound 144

(8)-9-amino-11-(aminomethyl)-4-ethyl-8-
fluoro-4-hydroxy-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 145
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Compound
Structure
Name Number
°e§ P (8)-N-((9-amino-4-ethyl-8-fluoro-4- Compound 146

hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-
yl)methyl)methanesulfonamide

(8)-N-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)acetamide

Compound 147

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-(piperidin-1-ylmethyl)-1,12-dihydro-
14H-pyrano[3',4':6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 148

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-((4-methylpiperazin-1-yl)methyl)-1,12-
dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 149

(8)-N-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-2-
hydroxyethane-1-sulfonamide

Compound 150
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Structure

Compound

Name

Number

H,N

(8)-1-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-3-(2-
hydroxyethyl)urea

Compound 151

(8)-9-amino-11-(azidomethyl)-4-ethyl-8-
fluoro-4-hydroxy-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 152

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-((4-(phenylsulfonyl)piperazin-1-
yl)methyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dion

Compound 153

(8)-9-amino-4,11-diethyl-8-fluoro-4-
hydroxy-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]quinoline-3,14(4H)-dione

Compound 154

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-(methoxymethyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]quinoline-3,14(4H)-dione

Compound 155

(8)-9-amino-11-(2-aminoethyl)-4-ethyl-8-
fluoro-4-hydroxy-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]quinoline-3,14(4H)-dione

Compound 156
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Structure

Compound

Name

Number

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-(2-hydroxyethyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]quinoline-3,14(4H)-dione

Compound 157

(45)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-(((1R,55)-6-hydroxy-3-
azabicyclo[3.1.1]heptan-3-yl)methyl)-1,12-
dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]quinoline-3,14(4H)-dione

Compound 158

(8)-9-amino-4-ethyl-8-fluoro-11-((3-
fluoro-3-(hydroxymethyl)azetidin-1-
yl)methyl)-4-hydroxy-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]quinoline-3,14(4H)-dione

Compound 159

S-(2-hydroxyethyl) ($)-((9-amino-4-ethyl-
8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)carbamothioate

Compound 160

(8)-1-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-3-methylthiourea

Compound 161
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Compound

Name

Number

(8)~(9-amino-4-ethyl-8-fluoro-4-hydroxy-
3,14-diox0-3,4,12,14-tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl methylcarbamate

Compound 162

2-hydroxyethyl ($)-((9-amino-4-ethyl-8-
fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)(methyl)carbamate

Compound 163

(8)-N-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-2-
hydroxyacetamide

Compound 164

(8)-N-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-2-hydroxy-N-
methylacetamide

Compound 165

H,N

(8)-N-((9-amino-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1 H-pyrano[3',4":6,7]indolizino[1,2-
b]quinolin-11-yl)methyl)-N-
methylmethanesulfonamide

Compound 166
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Compound

Name

Number

H,N

FiC

(8)-9-amino-4-ethyl-4-hydroxy-8-
(trifluoromethyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]quinoline-3,14(4H)-dione

Compound 167

(8)-9-amino-4-ethyl-4-hydroxy-8-
methoxy-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]quinoline-3,14(4H)-dione

Compound 168

(8)~(9-amino-4-ethyl-8-fluoro-4-hydroxy-
3,14-diox0-3,4,12,14-tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl carbamate

Compound 169

(8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-
11-(2-methoxyethyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 170

(S)-N-(4-ethyl-8-fluoro-4-hydroxy-3,14-
dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
9-yl)acetamide

Compound 171
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Compound

Name

Number

(8)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-
11-(morpholinomethyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 100

(8)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-
11-(morpholinomethyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 101

(8)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-
11-((4-(phenylsulfonyl)piperazin-1-
yl)methyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 102

(8)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-
11-((4-(phenylsulfonyl)piperazin-1-
yl)methyl)-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 103

(S)-T1-((4-((4-
aminophenyl)sulfonyl)piperazin-1-
yl)methyl)-4-ethyl-8-fluoro-4-hydroxy-9-
methyl-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 104
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Compound

Name

Number

(S)-T1-((4-((4-
aminophenyl)sulfonyl)piperazin-1-
yl)methyl)-4-ethyl-8-fluoro-4-hydroxy-9-
methoxy-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 105

(8)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-
11-((4-methylpiperazin-1-yl)methyl)-1,12-
dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 106

(8)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-
11-((4-methylpiperazin-1-yl)methyl)-1,12-
dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 107

(8)-11-((4-(4-aminophenyl)piperazin-1 -
yl)methyl)-4-ethyl-8-fluoro-4-hydroxy-9-
methyl-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 108

(8)-11-((4-(4-aminophenyl)piperazin-1-
yl)methyl)-4-ethyl-8-fluoro-4-hydroxy-9-
methoxy-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 109

(8)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-
11-(piperidin-1-ylmethyl)-1,12-dihydro-
14H-pyrano[3',4':6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 110
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Compound
Structure
Name Number
O‘B“ fert-butyl (5)-4-((4-ethyl-8-fluoro-4- Compound 111
hydroxy-9-methyl-3,14-dioxo-3,4,12,14-

tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)piperazine-1-carboxylate

(8)-4-ethyl-8-fluoro-4-hydroxy-9-methyl- Compound 112
11-(piperazin-1-ylmethyl)-1,12-dihydro-
14H-pyrano[3',4':6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

(8)-4-ethyl-8-fluoro-4-hydroxy-11-(((R)-2- Compound 113
(hydroxymethyl)morpholino)methyl)-9-
methyl-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

(45)-4-ethyl-8-fluoro-4-hydroxy-11-((3- Compound 114
(hydroxymethyl)thiomorpholino)methyl)-
9-methyl-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

(45)-4-ethyl-8-fluoro-4-hydroxy-11-((4- Compound 115
(hydroxymethyl)-2-oxa-5-
azabicyclo[2.2.1]heptan-5-yl)methyl)-9-
methyl-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

(45)-4-ethyl-8-fluoro-4-hydroxy-11-((3- Compound 116
(hydroxymethyl)-1,1-
dioxidothiomorpholino)methyl)-9-methyl-
1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione
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Compound

Name

Number

3 JOH
N

(45)-4-ethyl-8-fluoro-4-hydroxy-11-((6-
hydroxy-3-azabicyclo[3.1.1]heptan-3-
yl)methyl)-9-methyl-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
blquinoline-3,14(4H)-dione

Compound 117

(8)-4-ethyl-8-fluoro-11-((3-fluoro-3-
(hydroxymethyl)azetidin-1-yl)methyl)-4-
hydroxy-9-methyl-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 118

(8)-4-ethyl-8-fluoro-4-hydroxy-11-((3-
(hydroxymethyl)azetidin-1-yl)methyl)-9-
methyl-1,12-dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 119

(45)-11-((4,4-difluoro-3-
(hydroxymethyl)piperidin-1-yl)methyl)-4-
ethyl-8-fluoro-4-hydroxy-9-methyl-1,12-
dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 120

(45)-11-((4,4-difluoro-3-
(hydroxymethyl)piperidin-1-yl)methyl)-4-
ethyl-8-fluoro-4-hydroxy-9-methyl-1,12-
dihydro-14H-
pyrano[3',4":6,7]indolizino[1,2-
b]lquinoline-3,14(4H)-dione

Compound 121

(8)-N-((4-ethyl-8-fluoro-4-hydroxy-9-
methyl-3,14-dioxo0-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-
yl)methyl)methanesulfonamide

Compound 122
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Name

Number

(S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-
methoxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-
yl)methyl)methanesulfonamide

Compound 123

(S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-
methyl-3,14-dioxo0-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-1-(4-
nitrophenyl)methanesulfonamide

Compound 124

(S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-
methyl-3,14-dioxo0-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-
yl)methyl)benzenesulfonamide

Compound 125

(S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-
methoxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-
yl)methyl)benzenesulfonamide

Compound 126

(8)-4-amino-N-((4-ethyl-8-fluoro-4-
hydroxy-9-methyl-3,14-dioxo-3,4,12,14-
tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)benzenesulfonamide

Compound 127

(8)-4-amino-N-((4-ethyl-8-fluoro-4-
hydroxy-9-methoxy-3,14-diox0-3,4,12,14-
tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)benzenesulfonamide

Compound 128
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Compound
Structure
Name Number
O~ OH (8)-N-((4-ethyl-8-fluoro-4-hydroxy-9- Compound 129

methyl-3,14-dioxo0-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-2-
hydroxyethane-1-sulfonamide

(S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-
methoxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-2-
hydroxyethane-1-sulfonamide

Compound 130

(8)-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-
3,14-diox0-3,4,12,14-tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)sulfamide

Compound 131

(8)-1-((4-ethyl-8-fluoro-4-hydroxy-9-
methyl-3,14-dioxo0-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-3-methylurea

Compound 132

(8)-1-((4-ethyl-8-fluoro-4-hydroxy-9-
methoxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-3-methylurea

Compound 133

(8)-1-(4-aminobenzyl)-3 -((4-ethyl-8-
fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)urea

Compound 134
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Structure
Name Number
(8)-1-(4-aminobenzyl)-3 -((4-ethyl-8- Compound 135

fluoro-4-hydroxy-9-methoxy-3,14-dioxo-
3,4,12,14-tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)urea

(8)-1-((4-ethyl-8-fluoro-4-hydroxy-9- Compound 136
methyl-3,14-dioxo0-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-3-(2-
hydroxyethyl)urea

(8)-1-((4-ethyl-8-fluoro-4-hydroxy-9- Compound 137
methoxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)-3-(2-
hydroxyethyl)urea

methyl ($)-((4-ethyl-8-fluoro-4-hydroxy-9- Compound 138
methyl-3,14-dioxo0-3,4,12,14-tetrahydro-
1H-pyrano[3',4":6,7]indolizino[ 1,2-
b]quinolin-11-yl)methyl)carbamate

2-hydroxyethyl  (§)-((4-ethyl-8-fluoro-4- Compound 139
hydroxy-9-methyl-3,14-dioxo-3,4,12,14-
tetrahydro-1H-
pyrano[3',4":6,7]indolizino[ 1,2-b]quinolin-
11-yl)methyl)carbamate

[00290] It is to be understood that reference to compounds of Formula (I) throughout this
disclosure, includes in various embodiments, compounds of Formula (IT) and Formula (III), as
well as the individual compounds shown in Tables 6 and 7, to the same extent as if embodiments

reciting each of these Formulae or compounds individually were specifically recited.
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ANTIBODY-DRUG CONJUGATES

[00291] The present disclosure relates to antibody-drug conjugates (ADCs) comprising an anti-
FRa antibody construct conjugated to a camptothecin analogue having Formula (I). In certain

embodiments, the ADC has Formula (X):

T-{L-(D)m]n

(X)
wherein:
T is an anti-FRa antibody construct as described herein;
L is a linker;
D is a camptothecin analogue having Formula (1);
m is between 1 and 4, and

nis between 1 and 10.

[00292] In certain embodiments, in conjugates of Formula (X), m is between 1 and 2. In some

embodiments, mis 1.

[00293] In some embodiments, in conjugates of Formula (X), n is between 1 and 8, for example,

between 2 and 8. In some embodiments, n is between 4 and 8.

[00294] In certain embodiments, in conjugates of Formula (X), m is between 1 and 2, and n is
between 2 and 8, or between 4 and 8. In some embodiments, in conjugates of Formula (X), mis 1,

and n is between 2 and 8, or between 4 and 8.

[00295] As noted above and reflected by parameters m and n in Formula (X), the anti-FRa
antibody construct, “T,” can be conjugated to more than one compound of Formula (I), “D.” Those
skilled in the art will appreciate that, while any particular anti-FRa antibody construct T is
conjugated to an integer number of compounds D, analysis of a preparation of the conjugate to
determine the ratio of compound D to anti-FRa antibody construct T may give a non-integer result,
reflecting a statistical average. This ratio of compound D to targeting moiety T may generally be
referred to as the drug-to-antibody ratio, or “DAR.” Accordingly, conjugate preparations having

non-integer DARs are intended to be encompassed by Formula (X).
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[00296] In certain embodiments, in the conjugates of Formula (X), D is a compound of Formula
Formula (II) or Formula (III). In certain embodiments, in the conjugates of Formula (X), D is a
compound selected from the compounds shown in Tables 6 and 7. In certain embodiments, in the
conjugates of Formula (X), D is Compound 139, Compound 140, Compound 141 or Compound
148. In some embodiments, in the conjugates of Formula (X), D is Compound 139 or Compound

141.

[00297] Certain embodiments of the present disclosure relate to ADCs having Formula (X), in

which D is a compound of Formula (IV):

wherein:

R is selected from: -H, -CH3, -CHF,, -CF3, -F, -Br, -Cl, -OH, -OCHj3, -OCF; and -
NH;

R?is selected from: -H, -CHjs, -CF3, -F, -Br, -Cl, -OH, -OCHj3 and -OCF3;

R23 R22 xa xlz
N4 YR

N\M\Rﬂ’* NH
X is -O-, -S- or -NH-, and R* is selected from: r °

a yb Xa_ _xb 0 10 10a 10a 10a
xﬁ/x‘Rs’a YR o0=§RT o0=geR o=5-R 0=5-"
*

r . . . .

1
NR% * r0 NH NR25 NH NR28

. . r T
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,*
*

,R10b R10b, "

r;l\ R102 N “10a 12a
0=8” o=5-R X N

NH NR2 N\z\J N \J
[ q [ R ( e

; ; * and , wherein * is the point of

attachment to X, and whereinpis 1, 2,3 or 4; or

o)" @/O}L f o
1
N
/X 65 r and o\.s" :

R is selected from: -C1-Cs alkyl, —C3-Cg cycloalkyl, —aryl, -heteroaryl and —(C1-Cs

X is O, and R*-X- is selected from:

alkyl)-aryl,
R® is selected from: -C1-Cs alkyl, —C3-Csg cycloalkyl and —C3-Cs heterocycloalkyl;
each R** is independently selected from: -C;-Cs alkyl, —C3-Cs cycloalkyl, —aryl, -
heteroaryl and —(C1-Cs alkyl)-aryl; or R is absent and X = X;
each R!% is independently selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
R142
heteroaryl, —(C1-Cs alkyl)-aryl and —P'I-R““—*;
each R'% is independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl,
-heteroaryl and —(C:-Cs alkyl)-aryl;
each R'® is independently selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C1-Cs alkyl)-aryl;
RM2is absent or is -C1-Cs alkyl;
R'?2is selected from: -C;-Cg alkyl, -CO2R®, —aryl, -heteroaryl, —(C;-Cs alkyl)-aryl, -
xa

)L xb/ Rsi*

S(0)R'* and ;
R34 is selected from: -H and -C;-Cs alkyl;
R g selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl and -C3-Cs heterocycloalkyl;
R" is selected from: H, -C;-C¢ alkyl, -C3-Cs cycloalkyl and -C3-Cs
heterocycloalkyl;
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R g selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R?! is selected from: -C1-Cs alkyl, —C3-Cs cycloalkyl and —(C;-Cs alkyl)-O-R>,;

R?2 and R?? are each independently selected from: -H, -halogen, -C;-Cs alkyl and -
5 C3-Csg cycloalkyl,

R2* R* and R are each -C1-Cs alkyl;

X* and X" are each independently selected from: NH, O and S;

X¢ is selected from: O, S and S(O),, and

‘l"' denotes the point of attachment to linker, L.

10 [00298] In some embodiments, in compounds of Formula (IV), R!? is selected from: -CH3, -CF3,
-OCH3, -OCF; and -NH,.

[00299] In some embodiments, in compounds of Formula (IV), R'? is selected from: -CH3, -CF3,

-OCHj3 and -OCFs.

[00300] In some embodiments, in compounds of Formula (IV), R is selected from: -CHj, -OCH3
15  and NHa.

[00301] In some embodiments, in compounds of Formula (IV), R!? is selected from: -CH3 and -

OCHs.

[00302] In some embodiments, in compounds of Formula (IV), R?* is selected from: -H, -CH3, -

CF;, -F, -Cl, -OCH3s and -OCFs.

20 [00303] In some embodiments, in compounds of Formula (IV), R% is selected from: -H, -F and -
Cl.

[00304] In some embodiments, in compounds of Formula (IV), R?is -F.
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[00305] In some embodiments, in compounds of Formula (IV), X is -O-, -S- or -NH-, and R* is

%
R23 22

Xa_ _xb 0 7
x 9a *RY 1 _R
\,\/\ _ Rga Y R N, * N 0= S

S~R21~ NH NR24

", N e

selected from:

%* *
n_R10a R12a
0=s (\ Xe© (\ N’
NR25 N \,\J N
r R11a r \,\R1 3a
\*
and

[00306] In some embodiments, in compounds of Formula (IV), Xis -O- or -NH-.

[00307] In some embodiments, in compounds of Formula (IV), each R** is independently selected

from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl and —(C1-Cs alkyl)-aryl.

[00308] In some embodiments, in compounds of Formula (IV), each R** is independently selected

from: -C1-Cs alkyl and —(C1-Cs alkyl)-aryl.

[00309] In some embodiments, in compounds of Formula (IV), each R!% is independently

R14a'

1
selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, —(C1-Cs alkyl)-aryl and —N-R™2—

[00310] In some embodiments, in compounds of Formula (IV), each R!% is independently

R1 4’

1
selected from: -C;-Cs alkyl, -aryl, —(C;-C¢ alkyl)-aryl and —N-R"2—

[00311] In some embodiments, in compounds of Formula (IV), R is selected from: -C;-Cs alkyl,
-aryl, —(C;-Cs alkyl)-aryl and -S(O),R'¢.

[00312] In some embodiments, in compounds of Formula (IV), R is selected from: -H,

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl and -C;-Cs aminoalkyl.

[00313] In some embodiments, in compounds of Formula (IV), R'% is selected from: H,
unsubstituted -C;-Cs alkyl, -C;-C¢ haloalkyl, —C;-Cs hydroxyalkyl, —C;-Cs aminoalkyl, -C3-Cs
cycloalkyl and -C3-Cs heterocycloalkyl.
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[00314] In some embodiments, in compounds of Formula (IV), R'® is selected from: -aryl, -

heteroaryl and —(C;-Cs alkyl)-aryl.

[00315] In some embodiments, in compounds of Formula (IV), R?? and R?} are each
independently selected from: -H, -halogen, unsubstituted -C;-Cs alkyl, -C;-Cs haloalkyl, -C;-Cs
aminoalkyl, -C;-C¢ hydroxyalkyl and -C3-Cs cycloalkyl.

[00316] In some embodiments, in compounds of Formula (IV), X?* and X® are each independently

selected from: NH and O.

[00317] In some embodiments, in compounds of Formula (IV), X?* and X® are each O.

xa__xbk
YR,

NH
[00318] In some embodiments, in compounds of Formula (IV), X is O; R* is r ; X®
and X are each O, and R* is -C;-Cs alkyl.

[00319] In some embodiments, in compounds of Formula (IV), R!*is -CH3 or -OCH3; X is O; R*

xa__xe
YR,

NH
is r ; X* and X® are each O; and R** is -C;1-Cs alkyl.

[00320] In some embodiments, in compounds of Formula (IV), R'?is -CHj3 or -OCH3; R*?*is H or
X3 XERSa
S
NH
F; XisO; R*is r ; X* and X® are each O; and R**is -C1-Cs alkyl.

[00321] Other combinations of any of the foregoing embodiments for compounds of Formula (I1V)
are also contemplated and each combination forms a separate embodiment for the purposes of the

present disclosure.

[00322] Certain embodiments of the present disclosure relate to ADCs having Formula (X), in

which D is a compound of Formula (V):
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wherein:
R?%is selected from: -CHj3, -CF3, -F, -Br, -Cl, -OH, -OCH3 and -OCFs3;
R is selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;-Cs alkyl)-O-R?,

a b
RS R xaﬁ,ngg X we
Fll N~ 19 NH NR24
[* [
r , -CO2R3, -aryl, -heteroaryl,—(C1-Cs alkyl)-aryl, , r ) )
,R10' ,R1o
X2 xb (o] 10 (‘)‘ R10 “ R1° “ R10 R12
‘R o=%-R o=~ 0=s~ =§’ X© N’

1
NR25 NH NR26 N

o '!"-I \/\J11 N\/\J13
[ A T Y S SN e
(o]
OH .

,@5 | A r"(%

R’ is selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C;-
Ce alkyl)-aryl;

R® and R” are each independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl,
-(C1-Cs alkyl)-O-R?>, -C3-Cs heterocycloalkyl and -C(O)R!7;

R¥is selected from: -H, -C1-Cs alkyl, -C3-Cg cycloalkyl and -C3-Cs heterocycloalkyl;

each R’ is independently selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl,

each R' is independently selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl, —(C1-Cs alkyl)-aryl and -NRR!¥;
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each R'"" is independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl;
R is selected from: -H and -C1-Cs alkyl;
R is selected from: -H, -C;-C alkyl, -CO,R3, -aryl, -heteroaryl, —(C;-C alkyl)-aryl,
xa

R9
7
_S(O),R' and )LX“ :

2

R is selected from: -H and -C;-Cs alkyl;

R!*and R are each independently selected from: -H, C;-Cs alkyl, -C3-Cs cycloalkyl
and -C3-Cs heterocycloalkyl;

R!¢is selected from: -C1-Cs alkyl, -C3-Cg cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R s selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(C;-
Cs alkyl)-C3-Cs heterocycloalkyl, -aryl, -heteroaryl and —(C;-Cs alkyl)-aryl,

R!® and R taken together with the N atom to which they are bonded form a 4-, 5-,
6-, or 7-membered ring having 0 to 3 substituents selected from: halogen, -C1-Cs alkyl, -C3-
Cs cycloalkyl and ~(C;-Ce alkyl)-O-R5;

R?* R?’ and R? are each -C;-Cs alkyl;

X* and X" are each independently selected from: NH, O and S;

X¢ is selected from: O, S and S(O),, and

‘{“ denotes the point of attachment to linker, L.

[00323] In some embodiments, in compounds of Formula (V), R? is selected from: -CHs, -CF3, -

Fj -Clj -OCHj3; and -OCF;.

[00324] In some embodiments, in compounds of Formula (V), R?* is selected from: -CF3, -F, -Cl

and -OCHs.
[00325] In some embodiments, in compounds of Formula (V), R?is F.

[00326] In some embodiments, in compounds of Formula (V), R2% is selected from: -H, -C1-Cs

RG

1
e
alkyl, -C3-Cs cycloalkyl, -(C:1-Cs alkyl)-O-R>, , -CO2R8, -aryl, -heteroaryl,—(Ci-Cs alkyl)-
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(o)
a_xb Xa_Xx® 0 R0 10
|$15 X2 XER9 X X~R9 ﬁ/ ‘R® o_lsl R O=‘§"R (\Xc
N. 24 N 25
R19 rN|-| rNR r0 rN|-| rNR va\iﬂ
ary17 2 2 2 2 2 2

[00327] In some embodiments, in compounds of Formula (V), R2% is selected from: -H, -C;-Cs

18 Xa_ _xb Xa_ Xt
6 R 9 *R®
) N TR Y

*R7 r *R19 NH NR?
alkyl, -(C;-Cs alkyl)-O-R>, r , —(Ci-Cs alkyl)-aryl, r r

xaﬁ,X'ZRg o;\;\,R” 0_9?‘ R (\ ®/OH
FrE e S

ad

[00328] In some embodiments, in compounds of Formula (V), R2% is selected from: -H, -C1-Cs

a b
RE |31s erxER9 x“ﬁ/xmg
I R’ r R19 NH NR?
alkyl, -(C1-Cs alkyl)-O-R°, r , ~(C1-Cs alkyl)-aryl, , r , r

(0]
xa_ _xb O Lo 1 _R10 R12
Y R® o= Isl R O'S' (\Xc N" ®/0H
! 25
ro rNH rNR r \’R" Nv\in rN
> ) and
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[00329] In some embodiments, in compounds of Formula (V), R2% is selected from: -H, -C;-Cs

a b 0o
R1®  xa_xt , X3, Xl X Xige _iRY
D A L R
N‘R’ rN~R19 NH NR24 r0 NH
alkyl, ~(C1-Cq alkyl)-O-RS, f , , [ , 1 , , f

R

o= s (\Xc N/ OH
rNst er\/\iﬂ N "'3/ |

[00330] In some embodiments, in compounds of Formula (V), R?% is selected from: -H,
unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C3-Cg cycloalkyl, -(Ci1-Cs
RG
1
r
alkyl)-O-R>, -CO2R®, unsubstituted -aryl, -aminoaryl, -heteroaryl, —(Ci-Cs alkyl)-

2

R10'
o N
o) 10 10
18 b xa_ _xt Xa__ X2 10 u_R 1_R
|I§ Xaﬁ/X.Rg ﬁ/ R® Y R? O=|§"R o-s O—?
N~R19 NH NR% o NH NR2 NH
aminoarYIJ r 2 r 2 r 2 r 2 r 2 r 2 r

o=§'26 (\ OH N
o rv\’"rv\ r{) S A

[00331] In some embodiments, in compounds of Formula (V), R® and R” are each independently

selected from: -H, -C;-Cg alkyl, -C3-Cs cycloalkyl and -C(O)R'7.

[00332] In some embodiments, in compounds of Formula (V), R®is H, and R7 is selected from: -

H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;-Cs alkyl)-O-R3, -C3-Cs heterocycloalkyl and -C(O)R!7.

[00333] In some embodiments, in compounds of Formula (V), R®is H, and R7 is selected from: -

H, -C1-Cs alkyl, -C3-Cs cycloalkyl and -C(O)R!".
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[00334] In some embodiments, in compounds of Formula (V), R® and R” are each independently
selected from: -H, unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C3-Cs
cycloalkyl, -(C;-Cs alkyl)-O-R?, -C3-Cg heterocycloalkyl and -C(O)R'7.

[00335] In some embodiments, in compounds of Formula (V), R® is selected from: -H,
unsubstituted -Ci-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C;i-C¢ aminoalkyl, -C3-Cs
cycloalkyl and -C3-Cs heterocycloalkyl.

[00336] In some embodiments, in compounds of Formula (V), each R is independently selected

from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl and —(C1-Cs alkyl)-aryl.

[00337] In some embodiments, in compounds of Formula (V), each R° is independently selected

from: -C1-Cs alkyl and —(C1-Cs alkyl)-aryl.

[00338] In some embodiments, in compounds of Formula (V), each R° is independently selected
from: -H, unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C1-Cs aminoalkyl, -
C3-Cs cycloalkyl, unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C1-Cs alkyl)-aminoaryl.

[00339] In some embodiments, in compounds of Formula (V), each R'? is independently selected

from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -NR"R' -aryl and —(C;-Cs alkyl)-aryl.

[00340] In some embodiments, in compounds of Formula (V), each R'? is independently selected

from: -C;-Cs alkyl, -NR"R!¥ -aryl and —(C:-Cs alkyl)-aryl.

[00341] In some embodiments, in compounds of Formula (V), R! is selected from: -H,

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl and -C;-Cs aminoalkyl.

[00342] In some embodiments, in compounds of Formula (V), R!? is selected from: -H, -C1-Cs

alkyl, -aryl, —(C;-Cs alkyl)-aryl and -S(O)R 6.

[00343] In some embodiments, in compounds of Formula (V), R'? is selected from: -H,

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl, -Ci-C¢ aminoalkyl, -CO2R®,
xa

)be/ R

unsubstituted -aryl, -aminoaryl, -heteroaryl, -(C;-Cs alkyl)-aminoaryl, -S(0)2R!¢ and
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[00344] In some embodiments, in compounds of Formula (V), R! is selected from: -H

2

unsubstituted -C;-Cs alkyl, -C1-Cs haloalkyl, -C;-Cs hydroxyalkyl and -C;-Cs aminoalkyl.

[00345] In some embodiments, in compounds of Formula (V), R and R'* are each independently
selected from: -H, unsubstituted -C;-Cs alkyl, -C1-C¢ haloalkyl, -C;-C¢ hydroxyalkyl, -C;-Cs
aminoalkyl, -C3-Cg cycloalkyl and -C3-Csg heterocycloalkyl.

[00346] In some embodiments, in compounds of Formula (V), R'® is selected from: -aryl, -

heteroaryl and —(C;-Cs alkyl)-aryl.

[00347] In some embodiments, in compounds of Formula (V), R® is selected from: unsubstituted
-C1-Cs alkyl, -Ci-C¢ haloalkyl, -C1-Cs hydroxyalkyl, -Ci-Cs aminoalkyl, -C3-Cs cycloalkyl,
unsubstituted -aryl, -aminoaryl, -heteroaryl and —(C1-Cs alkyl)-aminoaryl.

[00348] In some embodiments, in compounds of Formula (V), R! is selected from: unsubstituted
-C1-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(C1-Cs alkyl)-C3-Cg heterocycloalkyl,
unsubstituted -aryl, -hydroxyaryl, -aminoaryl, -heteroaryl and —(C1-Cs alkyl)-aminoaryl.

[00349] In some embodiments, in compounds of Formula (V), R'® and R' taken together with the
N atom to which they are bonded form a 4-, 5-, 6-, or 7-membered ring having 0 to 3 substituents
selected from: halogen, unsubstituted -C;-Cs alkyl, -C1-C¢ haloalkyl, -C1-Cs aminoalkyl, -C;-Cs
hydroxyalkyl, -C3-Cs cycloalkyl and -(C:-Cs alkyl)-O-R°.

[00350] In some embodiments, in compounds of Formula (V), R'7 is -C;-Cg alkyl.

[00351] In some embodiments, in compounds of Formula (V), X* and X" are each independently

selected from: NH and O.
[00352] In some embodiments, in compounds of Formula (V), X* and X are each O.
[00353] In some embodiments, in compounds of Formula (V), R2% is —(C;-Ce alkyl)-O-R5.

[00354] In some embodiments, in compounds of Formula (V), R is —(C;-Cs alkyl)-O-R5, and
R’>isH.



WO 2023/178452 PCT/CA2023/050406
105

[00355] In some embodiments, in compounds of Formula (V), R?*is F; R2% is —(C;-Cs alkyl)-O-
R3, and R’ is H.

[00356] Other combinations of any of the foregoing embodiments for compounds of Formula (V)

are also contemplated and each combination forms a separate embodiment for the purposes of the

5  present disclosure.

[00357] Certain embodiments of the present disclosure relate to ADCs having Formula (X), in

which D is a compound of Formula (VI):

wherein:
10 R?%is selected from: -H, -CH3, -CF3, -F, -Br, -Cl, -OH, -OCH3 and -OCF3;
X is -O-, -S- or -NH-, and R% is selected from: -C1-Cs alkyl, -(Ci-Cs alkyl)-O-R?, -
23 22
RSa R\/\/ R X3 xI: R922
N N \\R“'* NH h
P (N
CO;R® -aryl, -heteroaryl,—(C1-Cs alkyl)-aryl, ) ,
R10a R10a
o .~ o .~ N * ‘ *
a b - —
xaﬁ/xERSa XYX~R9a o=‘s"R10a o=‘é¢R1oa o=“’R1°a o=‘é’R1Oa
Ny Sy 1 1 [ 1
o NH NR26

rNR24 r | rNH | rNRZ-" | r r
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*

,R10b R10b, "

r;l\ R102 N “10a 12a
0=§* o=4-R xe (\WR

NH NR2 N\z\J N \J
[ q [ R ( e

; ; * and , wherein * is the point of

attachment to X, and whereinpis 1, 2,3 or 4; or

o)" @/o}l f o
[
N
/X 65 r and o\.s“ :

R is selected from: -C1-Cs alkyl, —C3-Cg cycloalkyl, —aryl, -heteroaryl and —(C1-Cs

X is O, and R?°-X-is selected from:

alkyl)-aryl,

R%is selected from: -H, -C1-Cg alkyl, -C3-Cs cycloalkyl and -C3-Cs heterocycloalkyl,

R7 is selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;-Cs alkyl)-O-R>, -C3-Cs
heterocycloalkyl and -C(O)R!72;

R¥ is selected from: -C1-Cs alkyl, —C3-Cs cycloalkyl and —C3-Cs heterocycloalkyl;

each R** is independently selected from: -C;-Cs alkyl, —C3-Cs cycloalkyl, —aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl; or R* is absent and X® = X;

each R!% is independently selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -

R14a"

heteroaryl, —(C1-Cs alkyl)-aryl and —P'J-R“a—*;

each R'% is independently selected from: -H, -C:-Cs alkyl, -C3-Cs cycloalkyl, -aryl,
-heteroaryl and —(C;-Cs alkyl)-aryl;

each R'® is independently selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl,

RM2is absent or is -C1-Cs alkyl;

R!%is selected from: -C1-Cs alkyl, -CO2R® —aryl, -heteroaryl, —(C1-Cs alkyl)-aryl, -

xa

)L xb/ Rgi*

S(O)2R'* and ;
R34 is selected from: -H and -C;-Cs alkyl;
R is selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl and -C3-Cs heterocycloalkyl;
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R" is selected from: H, -C;-C¢ alkyl, -C3-Cs cycloalkyl and -C3-Cs

heterocycloalkyl;
R!6% s selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,
5 R'72is selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(C;-

Cs alkyl)-C3-Csg heterocycloalkyl, -aryl, -heteroaryl and —(C1-Cs alkyl)-aryl,
R?! is selected from: -C1-Cs alkyl, —C3-Cs cycloalkyl and —(C;-Cs alkyl)-O-R>,;
R?2 and R?? are each independently selected from: -H, -halogen, -C;-Cs alkyl and -
C3-Cs cycloalkyl;
10 R?* R?’ and R? are each -C;-Cs alkyl;
X* and X are each independently selected from: NH, O and S;
X¢ is selected from: O, S and S(O),, and

‘l"' denotes the point of attachment to linker, L.

[00358] In some embodiments, in compounds of Formula (VI), R?* is selected from: -CH3, -CF3,

15 -Fj -Brj -Clj -OHj -OCH; and -OCFs.

[00359] In some embodiments, in compounds of Formula (VI), R?* is selected from: -CH3, -CF3,

-F, -Cl, -OCHj3 and -OCFs.
[00360] In some embodiments, in compounds of Formula (VI), R is selected from: F and Cl.
[00361] In some embodiments, in compounds of Formula (VI), R%is F.

20  [00362] In some embodiments, in compounds of Formula (VI), X is -O-, -S- or -NH-, and R% is

Rsa
1
N

~R1a_*
selected from: -Ci-Cs alkyl, -(Ci-Cs alkyl)-O-R*®, —(Ci-Cs alkyl)-aryl, r ,

o .~ 0 .7
R23 R22 X2 xb XA xb 9a X4 x!: 9 i R1 Oa 11 R1 0a
~ ~ R a —— =q”
XA YrRe, Y RO Y R, o=s 0

N NH NR?4 o NH NR25
[, [ [ g [ [
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A A

;or X is O, and R¥-X- is selected from:

2

[00363] In some embodiments, in compounds of Formula (VI), X is -O-, -S- or -NH-, and R% is

RGa

1

r RTa
selected from: -C;-Cs alkyl, -(Ci-Cs alkyl)-O-R*®, —(Ci-Cs alkyl)-aryl,

R23 R22

*
o v o
b XA ~ 10a i R10a
VoL Y e YR \\r L

*

S Y e S G ¢

/*
(\ X© . R1 2a
\/\J Ma (\T
r R \/\R1 3a
* and r

[00364] In some embodiments, in compounds of Formula (VI), X is -O-, -S- or -NH-, and R% is

R R22 b
Ila“a \,\ /\ xa_ _x®?
N \M\Rﬂ -* NH
’ g

e r
selected from: -Ci-Cs alkyl, -(Ci-Cs alkyl)-O-R%, ,

* * *

(o] 10a/ o 103/ 123
~ 9a Rga _U_R 0=\\,R G _R
il G i S o

N R24

25
r | r | rNH | |/NR r \’R": andr \/\R13a
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[00365] In some embodiments, in compounds of Formula (VI), X is -O-, -S- or -NH-, and R% is

R "W e, YR Y R
N \R21¢ NH NR24
[ r f r

r R7a
selected from:

S o - A
O 102 n_R10a 12a
o= ‘é R™ o= s° X T'R
NR25
rNH r r \/ R11a r \/\R13a
. * and

[00366] In some embodiments, in compounds of Formula (VI), Xis -O- or -NH-.
[00367] In some embodiments, in compounds of Formula (VI), R% is H.

[00368] In some embodiments, in compounds of Formula (VI), R% is selected from: -H,
unsubstituted -C;-Cs alkyl, -Ci-Cs haloalkyl, -C1-Cs hydroxyalkyl, -C3-Csg cycloalkyl and -C3-Cs
heterocycloalkyl.

[00369] In some embodiments, in compounds of Formula (VI), R7 is selected from: -C1-Cg alkyl,
-C3-Cs cycloalkyl and -C(O)R!72,

[00370] In some embodiments, in compounds of Formula (VI), each R** is independently selected

from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl and —(C;-Cs alkyl)-aryl.

[00371] In some embodiments, in compounds of Formula (VI), each R** is independently selected

from: -C;-Cs alkyl and —(C;-Cs alkyl)-aryl.

[00372] In some embodiments, in compounds of Formula (VI), each R'%is independently selected

R14a'

1
from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, —(C;-Cs alkyl)-aryl and —N-R'2—

[00373] In some embodiments, in compounds of Formula (VI), each R'%is independently selected

R1 42’

1
from: -Cy-Cs alkyl, -aryl,<(C1-Cs alkyl)-aryl and —N=R"=
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[00374] In some embodiments, in compounds of Formula (VI), R'??is selected from: -C;-Cs alkyl,

-aryl, —(C;-Cs alkyl)-aryl and -S(O),R'%*.

[00375] In some embodiments, in compounds of Formula (VI), R!3* is selected from: -H,

unsubstituted -C1-Cs alkyl, -C1-Cs haloalkyl, -C1-Cs hydroxyalkyl and -C;-Cs aminoalkyl.

[00376] In some embodiments, in compounds of Formula (VI), R is selected from: H,
unsubstituted -C;-Cs alkyl, -C;-C¢ haloalkyl, —C1-Cs hydroxyalkyl, —C;-Cs aminoalkyl, -C3-Cs
cycloalkyl and -C3-Cs heterocycloalkyl.

[00377] In some embodiments, in compounds of Formula (VI), R!% is selected from: -aryl, -

heteroaryl and —(C;-Cs alkyl)-aryl.
[00378] In some embodiments, in compounds of Formula (VI), R is -C;-Cs alkyl.

[00379] In some embodiments, in compounds of Formula (VI), R? and R?® are each
independently selected from: -H, -halogen, unsubstituted -C;-Cs alkyl, -C;-Cs haloalkyl, -C;-Cs
hydroxyalkyl, -C1-C¢ aminoalkyl and -C3-Cs cycloalkyl.

[00380] In some embodiments, in compounds of Formula (VI), X?* and X® are each independently

selected from: NH and O.
[00381] In some embodiments, in compounds of Formula (VI), X? and X" are each O.
[00382] In some embodiments, in compounds of Formula (VI), Xis O, and R?’ is -C1-Cs alkyl.

[00383] In some embodiments, in compounds of Formula (VI), R#is F; X is O, and R¥ is -C;-Cs
alkyl.

[00384] Other combinations of any of the foregoing embodiments for compounds of Formula (VI)
are also contemplated and each combination forms a separate embodiment for the purposes of the

present disclosure.

[00385] In certain embodiments, each alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl
group as defined in any one of Formulae (IV), (V) or (VI) is optionally substituted with one or

more substituents selected from: halogen, acyl, acyloxy, alkoxy, carboxy, hydroxy, amino, amido,
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nitro, cyano, azido, alkylthio, thio, sulfonyl, sulfonamido, alkyl, cycloalkyl, heterocycloalkyl, aryl
and heteroaryl. In some embodiments, each alkyl, cycloalkyl, heterocycloalkyl, aryl and heteroaryl
group as defined in any one of Formulae (IV), (V) or (VI) is optionally substituted with one or
more substituents selected from: halogen, acyl, acyloxy, alkoxy, carboxy, hydroxy, amino, amido,

nitro, cyano, azido, alkylthio, thio, sulfonyl and sulfonamido.

[00386] In certain embodiments, in ADCs having Formula (X), D is a compound of Formula (IV),
in which R'? is -CH3, and R? is F. In some embodiments, in ADCs having Formula (X), D is a

xa_ _xb
Y R,

NH
compound of Formula (IV), in which R'? is -CH3; R?* is F; X is -O-; R* is r ; R%is -
C1-Cs alkyl, and X® and X® are each O.

[00387] In certain embodiments, in ADCs having Formula (X), D is a compound of Formula (V),

R18
1

N. o1
r R
in which R* is F, and R?® is H, -(C;-Cs)-O-R> or . In some embodiments, in ADCs
having Formula (X), D is a compound of Formula (V), in which R? is F; R%?is H, -(C;-C¢)-O-R®

R18
1
N

*R19
or r ; R%is H, and R'® and R taken together with the N atom to which they are bonded
form an unsubstituted 4-, 5-, 6-, or 7-membered ring. In some embodiments, in ADCs having
Formula (X), D is a compound of Formula (V), in which R?? is F; R?%? is -(C;-C¢)-O-R>, and R’ is
H.

[00388] In certain embodiments, in ADCs having Formula (X), D is a compound of Formula (VI),
in which R® is F; X is -O-, and R? is -C;-Cs alkyl.

Linker, L

[00389] The conjugates of Formula (X) include a linker, L, which is a bifunctional or
multifunctional moiety capable of linking one or more camptothecin analogues, D, to the anti-FRa.
antibody construct, T. A bifunctional (or monovalent) linker, L, links a single compound D to a

single site on the anti-FRo antibody construct, T, whereas a multifunctional (or polyvalent) linker,
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L, links more than one compound, D, to a single site on the anti-FRa antibody construct, T. A
linker that links one compound, D, to more than one site on the anti-FRa antibody construct, T,

may also be considered to be multifunctional.

[00390] Linker, L, includes a functional group capable of reacting with the target group or groups
on the anti-FRa antibody construct, T, and at least one functional group capable of reacting with a
target group on the camptothecin analogue, D. Suitable functional groups are known in the art and
include those described, for example, in Bioconjugate 1echniques (G.T. Hermanson, 2013,
Academic Press). Groups on the anti-FRa antibody construct, T, and the camptothecin analogue,
D, that may serve as target groups for linker attachment include, but are not limited to, thiol,

hydroxyl, carboxyl, amine, aldehyde and ketone groups.

[00391] Non-limiting examples of functional groups capable of reacting with thiols include
maleimide, haloacetamide, haloacetyl, activated esters (such as succinimide esters, 4-nitrophenyl
esters, pentafluorophenyl esters and tetrafluorophenyl esters), anhydrides, acid chlorides, sulfonyl
chlorides, isocyanates and isothiocyanates. Also useful in this context are “self-stabilizing”

maleimides as described in Lyon e al., 2014, Nat. Biotechnol., 32:1059-1062.

[00392] Non-limiting examples of functional groups capable of reacting with amines include
activated esters (such as N-hydroxysuccinamide (NHS) esters and sulfo-NHS esters), imido esters
(such as Traut’s reagent), isothiocyanates, aldehydes and acid anhydrides (such as
diethylenetriaminepentaacetic anhydride (DTPA)). Other examples include the use of
succinimido-1,1,3,3-tetra-methyluronium tetrafluoroborate (TSTU) or benzotriazol-1-yl-

oxytripyrrolidinophosphonium hexafluorophosphate (PyBOP) to convert a carboxylic acid to an

activated ester, which may then be reacted with an amine.

[00393] Non-limiting examples of functional groups capable of reacting with an electrophilic
group such as an aldehyde or ketone carbonyl group include hydrazide, oxime, amino, hydrazine,

thiosemicarbazone, hydrazine carboxylate and arylhydrazide.

[00394] In certain embodiments, linker, L, may include a functional group that allows for bridging
of two interchain cysteines on the anti-FRo, antibody construct, such as a ThioBridge™ linker

(Badescu et al., 2014, Bioconjug. Chem. 25:1124-1136), a dithiomaleimide (DTM) linker
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(Behrens ef al.,, 2015, Mol. Pharm. 12:3986-3998), a dithicaryl(TCEP)pyridazinedione-based
linker (Lee et al., 2016, Chem. Sci., 7:799-802) or a dibromopyridazinedione-based linker
(Maruani et al., 2015, Nat. Commun., 6:6645).

[00395] Alternatively, the anti-FRa antibody construct, T, may be modified to include a non-
natural reactive group, such as an azide, that allows for conjugation to the linker via a
complementary reactive group on the linker. For example, conjugation of the linker to the anti-
FRa antibody construct may make use of click chemistry reactions (see, for example, Chio &
Bane, 2020, Methods Mol. Biol., 2078:83-97), such as the azide-alkyne cycloaddition (AAC)
reaction, which has been used successfully in the development of antibody-drug conjugates. The
AAC reaction may be a copper-catalyzed AAC (CuAAC) reaction, which involves coupling of an
azide with a linear alkyne, or a strain-promoted AAC (SPAAC) reaction, which involves coupling

of an azide with a cyclooctyne.

[00396] Linker, L., may be a cleavable or a non-cleavable linker. A cleavable linker is a linker that
is susceptible to cleavage under specific conditions, for example, intracellular conditions (such as
in an endosome or lysosome) or within the vicinity of a target cell (such as in the tumor
microenvironment). Examples include linkers that are protease-sensitive, acid-sensitive or
reduction-sensitive. Non-cleavable linkers by contrast, rely on the degradation of the antibody in

the cell, which typically results in the release of an amino acid-linker-drug moiety.

[00397] Examples of cleavable linkers include, for example, linkers comprising an amino acid
sequence that is a cleavage recognition sequence for a protease. Many such cleavage recognition
sequences are known in the art. For conjugates that are not intended to be internalized by a cell,
for example, an amino acid sequence that is recognized and cleaved by a protease present in the
extracellular matrix in the vicinity of a target cell, such as a cancer cell, may be employed.
Examples of extracellular tumor-associated proteases include, for example, plasmin, matrix

metalloproteases (MMPs), elastase and kallikrein-related peptidases.

[00398] For conjugates intended to be internalized by a cell, linker, L, may comprise an amino
acid sequence that is recognized and cleaved by an endosomal or lysosomal protease. Examples

of such proteases include, for example, cathepsins B, C, D, H, L. and S, and legumain.
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[00399] Cleavage recognition sequences may be, for example, dipeptides, tripeptides or
tetrapeptides. Non-limiting examples of dipeptide recognition sequences that may be included in
cleavable linkers include, but are not limited to, Ala-(D)Asp, Ala-Lys, Ala-Phe, Asn-Lys, Asn-
(D)Lys, Asp-Val, His-Val, lle-Cit, Ile-Pro, Ile-Val, Leu-Cit, MesLys-Pro, Met-Lys, Met-(D)Lys,
NorVal-(D)Asp, Phe-Arg, Phe-Cit, Phe-Lys, PhenylGly-(D)Lys, Pro-(D)Lys, Trp-Cit, Val-Ala,
Val-(D)Asp, Val-Cit, Val-Gly, Val-Gln and Val-Lys. Examples of tri- and tetrapeptide cleavage
sequences include, but are not limited to, Ala-Ala-Asn, Ala-Val-Cit, (D)Ala-Phe-Lys, Asp-Val-
Ala, Asp-Val-Cit, Gly-Cit-Val, Lys-Val-Ala, Lys-Val-Cit, Met-Cit-Val, (D)Phe-Phe-Lys, Asn-
Pro-Val, Ala-Leu-Ala-Leu, Gly-Phe-Leu-Gly, Gly-Gly-Phe-Gly and Gly-Phe-Gly-Gly.

[00400] Additional examples of cleavable linkers include disulfide-containing linkers such as N-
succinimydyl-4-(2-pyridyldithio) butanoate (SPDB) and N-succinimydyl-4-(2-pyridyldithio)-2-
sulfo butanoate (sulfo-SPDB). Disulfide-containing linkers may optionally include additional
groups to provide steric hindrance adjacent to the disulfide bond in order to improve the
extracellular stability of the linker, for example, inclusion of a geminal dimethyl group. Other
cleavable linkers include linkers hydrolyzable at a specific pH or within a pH range, such as
hydrazone linkers. Linkers comprising combinations of these functionalities may also be useful,

for example, linkers comprising both a hydrazone and a disulfide are known in the art.

[00401] A further example of a cleavable linker is a linker comprising a -glucuronide, which is
cleavable by B-glucuronidase, an enzyme present in lysosomes and tumor interstitium (see, for
example, De Graaf er al, 2002, Curr. Pharm. Des. 8:1391-1403, and International Patent
Publication No. WO 2007/011968). B-glucuronide may also function to improve the hydrophilicity
of linker, L.

[00402] Another example of a linker that is cleaved internally within a cell and improves
hydrophilicity is a linker comprising a pyrophosphate diester moiety (see, for example, Kern et

al., 2016, J Am Chem Soc., 138:2430-1445).

[00403] In certain embodiments, the linker, L, comprised by the conjugate of Formula (X) is a
cleavable linker. In some embodiments, linker, L, comprises a cleavage recognition sequence. In
some embodiments, linker, L, may comprise an amino acid sequence that is recognized and

cleaved by a lysosomal protease.
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[00404] Cleavable linkers may optionally further comprise one or more additional functionalities

such as self-immolative and self-elimination groups, stretchers or hydrophilic moieties.

[00405] Self-immolative and self-elimination groups that find use in linkers include, for example,
p-aminobenzyl (PAB) and p-aminobenzyloxycarbonyl (PABC) groups, methylated ethylene
diamine (MED) and hemi-aminal groups. Other examples of self-immolative groups include, but
are not limited to, aromatic compounds that are electronically similar to the PAB or PABC group
such as heterocyclic derivatives, for example 2-aminoimidazol-5-methanol derivatives as
described in U.S. Patent No. 7,375,078. Other examples include groups that undergo cyclization
upon amide bond hydrolysis, such as substituted and unsubstituted 4-aminobutyric acid amides
(Rodrigues et al., 1995, Chemistry Biology 2:223-227) and 2-aminophenylpropionic acid amides
(Amsberry, et al., 1990, J. Org. Chem. 55:5867-5877). Selt-immolative/self-elimination groups
are typically attached to an amino or hydroxyl group on the compound, D. Self-immolative/self-
elimination groups, alone or in combination are often included in peptide-based linkers, but may

also be included in other types of linkers.

[00406] Stretchers that find use in linkers for drug conjugates include, for example, alkylene
groups and stretchers based on aliphatic acids, diacids, amines or diamines, such as diglycolate,
malonate, caproate and caproamide. Other stretchers include, for example, glycine-based
stretchers and polyethylene glycol (PEG) or monomethoxy polyethylene glycol (mPEG)

stretchers.

[00407] PEG and mPEG stretchers can also function as hydrophilic moieties within a linker. For
example, PEG or mPEG may be included in a linker either “in-line” or as pendant groups to
increase the hydrophilicity of the linker (see, for example, U.S. Patent Application Publication No.
US 2016/0310612). Various PEG-containing linkers are commercially available from companies
such as Quanta BioDesign, Ltd (Plain City, OH). Other hydrophilic groups that may optionally be
incorporated into linker, L, include, for example, B-glucuronide, sulfonate groups, carboxylate

groups and pyrophosphate diesters.

[00408] In certain embodiments, ADCs of Formula (X) may comprise a cleavable linker. In some
embodiments, ADCs of Formula (X) may comprise a peptide-containing linker. In some

embodiments, ADCs of Formula (X) may comprise a protease-cleavable linker.
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[00409] In some embodiments, in ADCs of Formula (X), mis 1, and linker, L, is a cleavable linker

having Formula (XI):

#—Z—[-Str-]-AA1—[-AA2 X1+—"%
q r s

(X1)

wherein:

Z is a functional group capable of reacting with a target group on the anti-FRo antibody
construct, T;

Str is a stretcher;

AA; and AA; are each independently an amino acid, wherein AA;-[AAz]: forms a protease
cleavage site;

X is a self-immolative group;

qisOor1;

risl,2 or3;

sis0, 1 or 2;

# 1s the point of attachment to the anti-FRa antibody construct, T, and

% is the point of attachment to the camptothecin analogue, D.
[00410] In some embodiments, in linkers of Formula (XI), q is 1.

[00411] In some embodiments, in linkers of Formula (XI), sis 1. In some embodiments, in ADCs

of Formula (X1), s 1s 0.

[00412] In some embodiments, in linkers of Formula (XI), ris 1. In some embodiments, in ADCs

of Formula (XI), ris 3.
[00413] In some embodiments, in linkers of Formula (XI):

0
N—*

Zis O | where # is the point of attachment to T, and * is the point of attachment to
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the remainder of the linker.

[00414] In some embodiments, in linkers of Formula (XI), Stris selected from:

O O 0]
11 11 11
—(CHz)y—C—. —(CH,CH;0),—C—. —(CHz)i—(CH,CH,0),—C—.
Q Q
_(CHZCHZO)U_(CHZ)t_C_; —(CH,);—(CH;CH;0),—(CH,);—C— :
O R O O R (@)

11 1 11 11 1 11
_(CHz)t_C_N_ (CHz)t_C_ and _(CHz)t_C_N—(CH2CH20)U_C_

2

wherein:
Ris H or C;-Cs alkyl,
tis an integer between 2 and 10, and

u is an integer between 1 and 10.
[00415] In some embodiments, in linkers of Formula (XI), Stris selected from:

o) O
1 1]
—(CHa)——C— 54 —(CH2CH20),—(CHz);—C—

wherein:
tis an integer between 2 and 10, and

u is an integer between 1 and 10.

[00416] In some embodiments, in linkers of Formula (XI), AAi-[AAz]: is a dipeptide (i.e. r=1).
In some embodiments, in linkers of Formula (XI), AA;-[AAz]: has a sequence selected from: Ala-
(D)Asp, Ala-Lys, Ala-Phe, Asn-Lys, Asn-(D)Lys, Asp-Val, His-Val, Ile-Cit, Ile-Pro, lle-Val, Leu-
Cit, MesLys-Pro, Met-Lys, Met-(D)Lys, NorVal-(D)Asp, Phe-Arg, Phe-Cit, Phe-Lys, PhenylGly-
(D)Lys, Pro-(D)Lys, Trp-Cit, Val-Ala, Val-(D)Asp, Val-Cit, Val-Gly, Val-Gln and Val-Lys.

[00417] In some embodiments, in linkers of Formula (XI), AAi-[AAz]: is a tripeptide (i.e. r = 2).
In some embodiments, in linkers of Formula (XI), AAi-[AAz]: has a sequence selected from: Ala-
Ala-Asn, Ala-Val-Cit, (D)Ala-Phe-Lys, Asp-Val-Ala, Asp-Val-Cit, Gly-Cit-Val, Lys-Val-Ala,
Lys-Val-Cit, Met-Cit-Val, (D)Phe-Phe-Lys and Asn-Pro-Val.
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[00418] In some embodiments, in linkers of Formula (XI), AAi-[AA:]: is a tetrapeptide (i.e. r =
3). In some embodiments, in linkers of Formula (XI), AAi1-[AAz]: has a sequence selected from:

Ala-Leu-Ala-Leu, Gly-Phe-Leu-Gly, Gly-Gly-Phe-Gly and Gly-Phe-Gly-Gly.

[00419] In certain embodiments, in ADCs of Formula (X), m is 1, and linker, L, is a cleavable

linker having Formula (XII):

#—Z—[-Str-]—qAA1—[-AA2HY-]T%

(X1)

wherein:

Z is a functional group capable of reacting with a target group on the anti-FRo antibody
construct, T;

Str is a stretcher;

AA; and AA; are each independently an amino acid, wherein AA;-[AAz]: forms a protease
cleavage site;

Y is -NH-CHz;- or -NH-CH;-C(O)-;

qisOor1;

risl,2 or3;

visOor1;

# 1s the point of attachment to the anti-FRa antibody construct, T, and

% is the point of attachment to the camptothecin analogue, D.
[00420] In some embodiments, in linkers of Formula (XII), q is 1.

[00421] In some embodiments, in linkers of Formula (XII), vis 0. In some embodiments, in ADCs

of Formula (XII), vis 1.

[00422] In some embodiments, in linkers of Formula (XII), ris 1. In some embodiments, in ADCs

of Formula (XII), ris 3.

[00423] In some embodiments, in linkers of Formula (XII):
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(0]
#
N—*
Z1is O | where # is the point of attachment to T, and * is the point of attachment to

the remainder of the linker.

[00424] In some embodiments, in linkers of Formula (XII), Stris selected from:

O 0 o)
11 11 11
—(CH—C—.  —(CHxCH,0),—C—.  —(CHpk—(CH,CH,0),—C—.
0 o 0
—(CHCH0)—(CH—C—.  —(CHk—C—N—(CH—C— 4
O R O

11 1 11
—(CH,);—C—N—(CH,CH,0),—C—
wherein:

Ris H or C;-Cs alkyl,
tis an integer between 2 and 10, and

u is an integer between 1 and 10.
[00425] In some embodiments, in linkers of Formula (XII), Str is selected from:

@) O
11 11
_(CHz)t_C_ and _(CHchzo)u_(CHz)t_C_ ,

wherein:
tis an integer between 2 and 10, and

u is an integer between 1 and 10.

[00426] In some embodiments, in linkers of Formula (XIT), AA1-[AA:]: is a dipeptide (i.e. r=1).
In some embodiments, in linkers of Formula (XII), AA:1-[AAz]: has a sequence selected from: Ala-
(D)Asp, Ala-Lys, Ala-Phe, Asn-Lys, Asn-(D)Lys, Asp-Val, His-Val, Ile-Cit, Ile-Pro, lle-Val, Leu-
Cit, MesLys-Pro, Met-Lys, Met-(D)Lys, NorVal-(D)Asp, Phe-Arg, Phe-Cit, Phe-Lys, PhenylGly-
(D)Lys, Pro-(D)Lys, Trp-Cit, Val-Ala, Val-(D)Asp, Val-Cit, Val-Gly, Val-Gln and Val-Lys.
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[00427] In some embodiments, in linkers of Formula (XII), AA;-[AA;]; is a tripeptide (i.e. r = 2).
In some embodiments, in linkers of Formula (XII), AA:1-[AAz]: has a sequence selected from: Ala-
Ala-Asn, Ala-Val-Cit, (D)Ala-Phe-Lys, Asp-Val-Ala, Asp-Val-Cit, Gly-Cit-Val, Lys-Val-Ala,
Lys-Val-Cit, Met-Cit-Val, (D)Phe-Phe-Lys and Asn-Pro-Val.

[00428] In some embodiments, in linkers of Formula (XII), AA1-[AAz]: is a tetrapeptide (i.e. r =
3). In some embodiments, in linkers of Formula (XII), AAi-[AAz]: has a sequence selected from:

Ala-Leu-Ala-Leu, Gly-Phe-Leu-Gly, Gly-Gly-Phe-Gly and Gly-Phe-Gly-Gly.

[00429] In some embodiments, in linkers of Formula (XII), Y is -NH-CH,. In some embodiments,
in linkers of Formula (XII), vis 1 and Y is -NH-CHa.

[00430] In some embodiments, ADCs of Formula (X) may comprise a disulfide-containing linker.
In some embodiments, in ADCs of Formula (X), m is 1, and linker, L, is a cleavable linker having

Formula (XIII):

4 R R
\Z’Q %S/Sxﬁa%
R R
(X

wherein:

Z is a functional group capable of reacting with a target group on the anti-FRa antibody
construct, T;

Q1s «(CHz)p- or (CH2CH;0)4-, wherein p and q are each independently an integer between
1 and 10;

each R is independently H or C1-Cs alkyl;

nis 1,2 or3;

# 1s the point of attachment to the anti-FRa antibody construct, T, and

% is the point of attachment to the camptothecin analogue, D.

[00431] In some embodiments, ADCs of Formula (X) may comprise a 3-glucuronide-containing

linker.

[00432] Various non-cleavable linkers are known in the art for linking drugs to targeting moieties
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and may be useful in the ADCs of the present disclosure in certain embodiments. Examples of
non-cleavable linkers include linkers having an N-succinimidyl ester or N-sulfosuccinimidyl ester
moiety for reaction with the anti-FRa antibody construct, as well as a maleimido- or haloacetyl-
based moiety for reaction with the camptothecin analogue, or vice versa. An example of such a
non-cleavable linker is based on sulfosuccinimidyl-4-[N-maleimidomethyl]cyclohexane-1-
carboxylate (sulfo-SMCC). Sulfo-SMCC conjugation typically occurs via a maleimide group
which reacts with sulthydryls (thiols, —SH) on the camptothecin analogue, while the sulfo-NHS
ester is reactive toward primary amines (as found in lysine and at the N-terminus of proteins or
peptides) on the anti-FRa antibody construct. Other non-limiting examples of such linkers include
those based on N-succinimidyl 4-(maleimidomethyl)cyclohexanecarboxylate (SMCC), N-
succinimidyl-4-(N-maleimidomethyl)-cyclohexane-1-carboxy-(6-amidocaproate) (“long chain”
SMCC or LC-SMCC), k-maleimidoundecanoic acid N-succinimidyl ester (KMUA), v-
maleimidobutyric acid N-succinimidyl ester (GMBS), e-maleimidocaproic acid N-
hydroxysuccinimide ester (EMCS), m-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS), N-
(a—maleimidoacetoxy)-succinimide ester (AMAYS), succinimidyl-6-
(B—maleimidopropionamido)hexanocate (SMPH), N-succinimidyl 4-(p-maleimidophenyl)-
butyrate (SMPB) and N-(p-maleimidophenyl)isocyanate (PMPI). Other examples include those
comprising a haloacetyl-based functional group such as N-succinimidyl-4-(iodoacetyl)-
aminobenzoate (SIAB), N-succinimidyl iodoacetate (STA), N-succinimidyl bromoacetate (SBA)
and N-succinimidyl 3-(bromoacetamido)propionate (SBAP).

[00433] Non-limiting examples of drug-linkers comprising camptothecin analogues of Formula
(1) are shown in Table 8 (Fig. 13), Table 9 (Fig. 14) and Table 10 (Fig. 15). Non-limiting examples
of conjugates comprising these drug-linkers are shown in Table 11 (Fig. 16), Table 12 (Fig. 17)
and Table 13 (Fig. 18). In certain embodiments, the ADC of Formula (X) comprises a drug-linker
selected from the drug-linkers shown in Tables 8, 9 and 10. In certain embodiments, the ADC of
Formula (X) is selected from the conjugates shown in Tables 11, 12 and 13, where T is the anti-
FRa antibody construct and n is between 1 and 10. In some embodiments, the ADC of Formula
(X) is selected from the conjugates shown in Tables 11, 12 and 13, where T is the anti-FRa
antibody construct and n is between 2 and 8. In some embodiments, the ADC of Formula (X) is

selected from the conjugates shown in Tables 11, 12 and 13, where T is the anti-FRa antibody
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construct and n is between 4 and 8.

[00434] In certain embodiments, the ADC of Formula (X) comprises a drug-linker (L-(D)m)
selected from MT-GGFG-AM-Compound 139, MC-GGFG-AM-Compound 139, MT-GGFG-
Compound 140, MC-GGFG-Compound 140, MT-GGFG-AM-Compound 141, MC-GGFG-AM-
Compound 141, MT-GGFG-Compound 141, MC-GGFG-Compound 141, MT-GGFG-Compound
148 and MC-GGFG-Compound 148, and nis 4 or 8. In some embodiments, the ADC of Formula
(X) comprises a drug-linker (L-(D)m) selected from MT-GGFG-AM-Compound 139, MC-GGFG-
AM-Compound 139, MT-GGFG-Compound 140, MC-GGFG-Compound 140, MT-GGFG-AM-
Compound 141, MC-GGFG-AM-Compound 141, MT-GGFG-Compound 141, MC-GGFG-
Compound 141, MT-GGFG-Compound 148 and MC-GGFG-Compound 148, and n is 8.

Preparation of ADCs

[00435] ADCs of Formula (X) may be prepared by standard methods known in the art (see, for
example, Bioconjugate Techniques (G.T. Hermanson, 2013, Academic Press)). Various linkers
and linker components are commercially available or may be prepared using standard synthetic
organic chemistry techniques (see, for example, March’s Advanced Organic Chemistry (Smith &
March, 2006, Sixth Ed., Wiley); Toki et al., (2002) J. Org. Chem. 67:1866-1872; Frisch et al.,
(1997) Bioconj. Chem. 7:180-186; Bioconjugate Techniques (G.T. Hermanson, 2013, Academic
Press)). In addition, various antibody drug conjugation services are available commercially from
companies such as Lonza Inc. (Allendale, NJ), Abzena PLC (Cambridge, UK), ADC
Biotechnology (St. Asaph, UK), Baxter BioPharma Solutions (Baxter Healthcare Corporation,
Deerfield, IL) and Piramal Pharma Solutions (Grangemouth, UK).

[00436] Typically, preparation of the ADCs comprises first preparing a drug-linker, D-L,
comprising one or more camptothecin analogues of Formula (I) and linker L, and then conjugating
the drug-linker, D-L, to an appropriate group on the anti-FRa antibody construct, T. Ligation of
linker, L, to the anti-FRa antibody construct, T, and subsequent ligation of the anti-FRo antibody
construct-linker, T-L, to one or more camptothecin analogues of Formula (I), D, remains however

an alternative approach that may be employed in some embodiments.

[00437] Suitable groups on compounds of Formula (I), D, for attachment of linker, L, in either of

the above approaches include, but are not limited to, thiol groups, amine groups, carboxylic acid
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groups and hydroxyl groups. In some embodiments of the present disclosure, linker, L, is attached

to a compound of Formula (I), D, via a hydroxyl or amine group on the compound.

[00438] Suitable groups on the anti-FRa antibody construct, T, for attachment of linker, L, in
either of the above approaches include sulthydryl groups (for example, on the side-chain of
cysteine residues), amino groups (for example, on the side-chain of lysine residues), carboxylic
acid groups (for example, on the side-chains of aspartate or glutamate residues), and carbohydrate

groups.

[00439] For example, the anti-FRo antibody construct T may comprise one or more naturally
occurring sulthydryl groups allowing the anti-FRa, antibody construct, T, to bond to linker, L, via
the sulfur atom of a sulthydryl group. Alternatively, the anti-FRa antibody construct, T, may
comprise one or more lysine residues that can be chemically modified to introduce one or more
sulthydryl groups. Reagents that can be used to modify lysine residues include, but are not limited
to, N-succinimidyl S-acetylthioacetate (SATA), N-succinimidyl-3-(2-pyridyldithio)propionate
(“SPDP”) and 2-iminothiolane hydrochloride (Traut’s Reagent). Alternatively, the anti-FRa
antibody construct, T, may comprise one or more carbohydrate groups that can be chemically

modified to include one or more sulthydryl groups.

[00440] Carbohydrate groups on the anti-FRa, antibody construct, T, may also be oxidized to
provide an aldehyde (—CHO) group (see, for example, Laguzza ef al, 1989, J. Med. Chem.
32(3):548-55), which could subsequently be reacted with linker, L, for example, via a hydrazine

or hydroxylamine group on linker, L.

[00441] The anti-FRo antibody construct, T, may also be modified to include additional cysteine
residues (see, for example, U.S. Patent Nos. 7,521,541; 8,455,622 and 9,000,130) or non-natural
amino acids that provide reactive handles, such as selenomethionine, p-acetylphenylalanine,
formylglycine or p-azidomethyl-L-phenylalanine (see, for example, Hofer er al, 2009,
Biochemistry, 48:12047-12057;, Axup et al., 2012, PNAS, 109:16101-16106; Wu et al., 2009,
PNAS, 106:3000-3005; Zimmerman ef al., 2014, Bioconj. Chem., 25:351-361), to allow for site-
specific conjugation. Alternatively, the anti-FRa antibody construct, T, may be modified to include
a non-natural reactive group, such as an azide, that allows for conjugation to the linker via a

complementary reactive group on the linker, for example, for example, by click chemistry (see,



10

15

20

25

WO 2023/178452 PCT/CA2023/050406
124

for example, Chio & Bane, 2020, Methods Mol. Biol.,2078:83-97). A further option is the use of
GlycoConnect™ technology (Synaffix BV, Nijmegen, Netherlands), which involves enzymatic
remodelling of the antibody glycans to allow for attachment of a linker by metal-free click

chemistry (see, for example, European Patent No. EP 2 911 699).

[00442] Other protocols for the modification of proteins for the attachment or association of
linker, L, are known in the art and include those described in Coligan et al., Current Protocols in

Protein Science, vol. 2, John Wiley & Sons (2002).

[00443] Alternatively, ADCs may be prepared using the enzyme transglutaminase, in particular,
bacterial transglutaminase (BTG) from Streptomyces mobaraensis (see, for example, Jeger et al.,
2010, Angew. Chem. Int. Fd., 49:9995-9997). BTG forms an amide bond between the side chain
carboxamide of a glutamine (the amine acceptor, typically on the antibody) and an alkyleneamino
group (the amine donor, typically on the drug-linker), which can be, for example, the e-amino
group of a lysine or a S-amino-n-pentyl group. Antibodies may also be modified to include a
glutamine containing peptide, or “tag,” which allows BTG conjugation to be used to conjugate the
antibody to a drug-linker (see, for example, U.S. Patent Application Publication No. US
2013/0230543 and International (PCT) Publication No. WO 2016/144608).

[00444] A similar conjugation approach utilizes the enzyme sortase A. In this approach, the
antibody is typically modified to include the sortase A recognition motif (LPXTG, where X isany
natural amino acid) and the drug-linker is designed to include an oligoglycine motif (typically
GGG) to allow for sortase A-mediated transpeptidation (see, for example, Beerli, ez al., 2015, PLos
One, 10:e0131177; Chen et al., 2016, Nature:Scientific Reports, 6:31899).

[00445] Once conjugation is complete, the average number of compounds of Formula (I)
conjugated to the anti-FRa antibody construct, T, (i.e. the “drug-to-antibody ratio” or DAR) may
be determined by standard techniques such as UV/VIS spectroscopic analysis, ELISA-based
techniques, chromatography techniques such as hydrophobic interaction chromatography (HIC),
UV-MALDI mass spectrometry (MS) and MALDI-TOF MS. In addition, distribution of drug-
linked forms (for example, the fraction of the anti-FRa antibody construct, T, containing zero, one,
two, three, etc. compounds of Formula (I), D) may also optionally be analyzed. Various techniques

are known in the art to measure DAR distribution, including MS (with or without an accompanying
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chromatographic separation step), hydrophobic interaction chromatography, reverse-phase HPLC
or iso-electric focusing gel electrophoresis (IEF) (see, for example, Wakankar et al., 2011, mAbs,

3:161-172).
PHARMACEUTICAL COMPOSITIONS

[00446] For therapeutic uses, the ADCs of the present disclosure are typically formulated as
pharmaceutical compositions. Certain embodiments of the present disclosure thus relate to
pharmaceutical compositions comprising an ADC as described herein and a pharmaceutically
acceptable carrier, diluent, or excipient. Such pharmaceutical compositions may be prepared by

known procedures using well-known and readily available ingredients.

[00447] Pharmaceutical compositions may be formulated for administration to a subject by, for
example, oral (including, for example, buccal or sublingual), topical, parenteral, rectal or vaginal
routes, or by inhalation or spray. “Parenteral” administration may be subcutaneous injection, or
intradermal, intra-articular, intravenous, intramuscular, intravascular, intrasternal, intrathecal
injection or infusion. The pharmaceutical composition will typically be formulated in a format
suitable for administration to the subject, for example, as a syrup, elixir, tablet, troche, lozenge,
hard or soft capsule, pill, suppository, oily or aqueous suspension, dispersible powder or granule,
emulsion, injectable or solution. Pharmaceutical compositions may be provided as unit dosage

formulations.

[00448] In certain embodiments, the pharmaceutical compositions comprising the ADCs are
formulated for parenteral administration, for example as lyophilized formulations or aqueous
solutions. Such pharmaceutical compositions may be provided, for example, in a unit dosage

injectable form.

[00449] Pharmaceutically acceptable carriers are generally nontoxic to recipients at the dosages
and concentrations employed. Examples of such carriers include, but are not limited to, buffers
such as phosphate, citrate, and other organic acids; antioxidants such as ascorbic acid and
methionine; preservatives such as octadecyldimethylbenzyl ammonium chloride, hexamethonium
chloride, benzalkonium chloride, benzethonium chloride, phenol, butyl alcohol, benzyl alcohol,

alkyl parabens (such as methyl or propyl paraben), catechol, resorcinol, cyclohexanol, 3-pentanol
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and m-cresol; low molecular weight (less than about 10 residues) polypeptides; proteins such as
serum albumin or gelatin; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such
as glycine, glutamine, asparagine, histidine, arginine or lysine; monosaccharides, disaccharides,
and other carbohydrates such as glucose, mannose or dextrins; chelating agents such as EDTA;
sugars such as sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium;
metal complexes such as Zn-protein complexes, and non-ionic surfactants such as polyethylene

glycol (PEG).

[00450] In certain embodiments, the compositions comprising the ADCs may be in the form of a
sterile injectable aqueous or oleaginous solution or suspension. Such suspensions may be
formulated using suitable dispersing or wetting agents and/or suspending agent that are known in
the art. The sterile injectable solution or suspension may comprise the ADC in a non-toxic
parentally acceptable diluent or carrier. Acceptable diluents and carriers that may be employed
include, for example, 1,3-butanediol, water, Ringer’s solution or isotonic sodium chloride solution.
In addition, sterile, fixed oils may be employed as a carrier. For this purpose, various bland fixed
oils may be employed, including synthetic mono- or diglycerides. In addition, fatty acids such as
oleic acid find use in the preparation of injectables. Adjuvants such as local anaesthetics,

preservatives and/or buffering agents may also beincluded in the injectable solution or suspension.

[00451] In certain embodiments, the composition comprising the ADC may be formulated for
intravenous administration to humans. Typically, compositions for intravenous administration are
solutions in sterile isotonic aqueous buffer. Where necessary, the composition may also include a
solubilizing agent and/or a local anaesthetic such as lignocaine to ease pain at the site of the
injection. Generally, the ingredients are supplied either separately or mixed together in unit dosage
form, for example, as a dry lyophilized powder or water free concentrate in a hermetically sealed
container such as an ampoule or sachette indicating the quantity of active agent. Where the
composition is to be administered by infusion, it can be dispensed with an infusion bottle
containing sterile pharmaceutical grade water or saline. Where the composition is administered by
injection, an ampoule of sterile water for injection or saline can be provided so that the ingredients

may be mixed prior to administration.

[00452] Other pharmaceutical compositions and methods of preparing pharmaceutical
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compositions are known in the art and are described, for example, in “Remington: The Science and
Practice of Pharmacy” (formerly “Remingtons Pharmaceutical Sciences”), Gennaro, A,

Lippincott, Williams & Wilkins, Philadelphia, PA (2000).
METHODS OF USE

[00453] Certain embodiments of the present disclosure relate to the therapeutic use of the ADCs

described herein. Some embodiments relate to the use of the ADCs as therapeutic agents.

[00454] Certain embodiments of the present disclosure relate to methods of inhibiting abnormal
cancer cell or tumor cell growth; inhibiting cancer cell or tumor cell proliferation, or treating cancer
in a subject, comprising administering an ADC described herein. In certain embodiments, the
ADCs described herein may be used in the treatment of cancer. Some embodiments of the present

disclosure thus relate to the use of the ADCs as anti-cancer agents.

[00455] Certain embodiments of the present disclosure relate to methods of inhibiting the
proliferation of cancer or tumor cells comprising contacting the cells with an ADC as described
herein, for example, an ADC of Formula (X). Some embodiments relate to a method of killing
cancer or tumor cells comprising contacting the cells with an ADC as described herein, for

example, an ADC of Formula (X).

[00456] Some embodiments relate to methods of treating a subject having a cancer by
administering to the subject an ADC as described herein, for example, an ADC of Formula (X). In
this context, treating the subject may result in one or more of a reduction in the size of a tumor,
the slowing or prevention of an increase in the size of a tumor, an increase in the disease-free
survival time between the disappearance or removal of a tumor and its reappearance, prevention
of a subsequent occurrence of a tumor (for example, metastasis), an increase in the time to
progression, reduction of one or more adverse symptom associated with a tumor, and/or an

increase in the overall survival time of a subject having cancer.

[00457] Certain embodiments relate to the use of an ADC as described herein, for example, an
ADC of Formula (X), in a method of inhibiting tumor growth in a subject. Some embodiments
relate to the use of an ADC as described herein, for example, an ADC of Formula (X), in a method

of inhibiting proliferation of and/or killing cancer cells in vifro. Some embodiments relate to the
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use of an ADC as described herein, for example, an ADC of Formula (X), in a method of inhibiting

proliferation of and/or killing cancer cells in vivo in a subject having a cancer.

[00458] Examples of cancers which may be treated in certain embodiments are carcinomas,
including adenocarcinomas and squamous cell carcinomas; melanomas and sarcomas.
Carcinomas and sarcomas are also frequently referred to as “solid tumors.” Examples of
commonly occurring solid tumors that may be treated in certain embodiments include, but are not
limited to, brain cancer, breast cancer, cervical cancer, colon cancer, head and neck cancer, kidney
cancer, lung cancer, ovarian cancer, pancreatic cancer, prostate cancer, stomach cancer, uterine
cancer, non-small cell lung cancer (NSCLC) and colorectal cancer. Various forms of lymphoma
also may result in the formation of a solid tumor and, therefore, may also be considered to be solid

tumors in certain situations. Typically, the cancer to be treated is an FRa-expressing cancer.

[00459] Certain embodiments relate to methods of inhibiting the growth of FRa-positive tumor
cells comprising contacting the cells with an ADC as described herein, for example, an ADC of
Formula (X). The cells may be in vitro or in vivo. In certain embodiments, the ADCs may be used

in methods of treating an FRa-positive cancer or tumor in a subject.

[00460] Cancers that overexpress FRa are typically solid tumors. Examples include, but are not
limited to, ovarian cancer, endometrial cancer, lung cancer (such as non-small cell lung cancer
(NSCLC)), mesothelioma, breast cancer (including triple negative breast cancer (TNBC)),
colorectal cancer, biliary tract cancer, pancreatic cancer and esophageal cancer. Certain
embodiments of the present disclosure relate to methods of treating a FRa-positive cancer with an
ADC as described herein, for example, an ADC of Formula (X), where the cancer is ovarian
cancer, endometrial cancer, lung cancer (such as non-small cell lung cancer (NSCLC)),
mesothelioma, breast cancer, colorectal cancer, biliary tract cancer, pancreatic cancer or
esophageal cancer. In some embodiments, the ADCs of Formula (X) may be useful in treating

triple negative breast cancer (TNBC).

[00461] Certain embodiments of the present disclosure relate to methods of treating a FRa-
positive cancer with an ADC as described herein, for example, an ADC of Formula (X), where the
cancer is a solid tumor that expresses FRa at high levels (an FRa-high solid tumor). Certain

embodiments of the present disclosure relate to methods of treating a FRa-positive cancer with an
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ADC as described herein, for example, an ADC of Formula (X), where the cancer is a solid tumor
that expresses FRa at moderate levels (an FRa-mid solid tumor). Certain embodiments of the
present disclosure relate to methods of treating a FRa-positive cancer with an ADC as described
herein, for example, an ADC of Formula (X), where the cancer is a solid tumor that expresses FRa,
at moderate to low levels (an FRa-mid/low solid tumor). Certain embodiments of the present
disclosure relate to methods of treating a FRa-positive cancer with an ADC as described herein,
for example, an ADC of Formula (X), where the cancer is a solid tumor that expresses FRa at low
levels (an FRa-low solid tumor). In certain embodiments, the solid tumor is breast cancer, ovarian

cancer, colorectal cancer, lung cancer (such as NSCLC), pancreatic cancer or endometrial cancer.
PHARMACEUTICAL KITS

[00462] Certain embodiments relate to pharmaceutical kits comprising an ADC as described

herein, for example, an ADC of Formula (X).

[00463] The kit typically will comprise a container holding the ADC and a label and/or package
insert on or associated with the container. The label or package insert contains instructions
customarily included in commercial packages of therapeutic products, providing information
about the indications, usage, dosage, administration, contraindications and/or warnings concerning
the use of such therapeutic products. The label or package insert may further include a notice in
the form prescribed by a governmental agency regulating the manufacture, use or sale of
pharmaceuticals or biological products, which notice reflects approval by the agency of
manufacture, for use or sale for human or animal administration. In some embodiments, the
container may have a sterile access port. For example, the container may be an intravenous solution

bag or a vial having a stopper that may be pierced by a hypodermic injection needle.

[00464] In addition to the container holding the ADC, the kit may optionally comprise one or
more additional containers comprising other components of the kit. For example, a
pharmaceutically acceptable buffer (such as bacteriostatic water for injection (BWFI), phosphate-

buffered saline, Ringer’s solution or dextrose solution), other buffers or diluents.

[00465] Suitable containers include, for example, bottles, vials, syringes, intravenous solution

bags, and the like. The containers may be formed from a variety of materials such as glass or
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plastic. If appropriate, one or more components of the kit may be lyophilized or provided in a dry
form, such as a powder or granules, and the kit can additionally contain a suitable solvent for

reconstitution of the lyophilized or dried component(s).

[00466] The kit may further include other materials desirable from a commercial or user

standpoint, such as filters, needles, and syringes.

[00467] The following Examples are provided for illustrative purposes and are not intended to

limit the scope of the claimed invention in any way.

EXAMPLES

GENERAL

[00468] Chemistry: Examples 1-3 below illustrate various methods of preparing camptothecin
analogues of Formula (I). It is understood that one skilled in the art may be able to make these
compounds by similar methods or by combining other methods known in the art. It is also
understood that one skilled in the art would be able to make, using the methods described below
or similar methods, other compounds of Formula (I) not specifically illustrated below by using the
appropriate starting components and modifying the parameters of the synthesis as needed. In
general, starting components may be obtained from commercial sources such as Sigma Aldrich
(Merck KGaA), Alfa Aesar and Maybridge (Thermo Fisher Scientific Inc.), Matrix Scientific,
Tokyo Chemical Industry Ltd. (TCI) and Fluorochem Ltd., or synthesized according to sources
known to those skilled in the art (see, for example, March’s Advanced Organic Chemistry:
Reactions, Mechanisms, and Structure, Tth edition, John Wiley & Sons, Inc., 2013) or prepared as

described herein.

[00469] Biological Assays: Expression levels of FRa in the cell lines and CDX models employed
in the Examples was assessed in-house using a research level IHC assay and assigned a relative
expression level (high/mid/low or strong/moderate/weak). PDX models were assessed similarly

using archival tumor samples.

ABBREVIATIONS
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[00470] The following abbreviations are used throughout the Examples section. BCA:
bicinchonic acid; Boc: di-fert-butyl dicarbonate; CE-SDS: capillary electrophoresis sodium
dodecyl sulfate; DCM: dichloromethane; DTPA: diethylenetriamine pentaacetic acid; DIPEA: N N-
diisopropylethylamine; DMF: dimethylformamide; DMMTM: (4-(4,6-dimethoxy-1,3,5-triazin-2-
yD)-4-methyl-morpholinium chloride; EDC: 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide;
Fmoc: fluorenylmethyloxycarbonyl; HATU: hexafluorophosphate azabenzotriazole tetramethyl
uronium; HIC: hydrophobic interaction chromatography; HOAt: 1-hydroxy-7-azabenzotriazole;
HPLC: high-performance liquid chromatography; LC/MS: liquid chromatography mass
spectrometry; MC: maleimidocaproyl; MT: maleimidotriethylene glycolate;, NMM: N-
methylmorpholine; PNP: p-nitrophenol, RP-UPLC-MS: reversed-phase ultra-high performance
chromatography mass spectrometry; SEC: size exclusion chromatography, TCEP: tris(2-
carboxyethyl) phosphine; Tfp: tetrafluorophenyl; TLC: thin layer chromatography; TFA:

trifluoracetic acid.
GENERAL CHEMISTRY PROCEDURES

General Procedure 1: Conversion of chloride to amine

[00471] To a stirring solution of chloride compound in dimethylformamide (0.05 — 0.1 M) was
added the appropriate secondary amine (3 eq.). Upon completion (determined by LC/MS, typically
1 — 3 h), the reaction mixture was purified by reverse-phase HPLC to provide the desired product

after lyophilization.

General Procedure 2: Conversion of amine to amide

[00472] To a stirring solution of amine compound in dimethylformamide (0.05 — 0.1 M) was
added triethylamine (1.2 eq.), the appropriate carboxylic acid (1.1 eq.) followed by a solution
of DMMTM (2 eq.) in water (1 M). Upon completion (determined by LC/MS, typically 16 h), the
reaction mixture was purified by reverse-phase HPLC to provide the desired product after

lyophilization.

General Procedure 3: Conversion of amine to sulfonamide
[00473] To a stirring solution of amine compound in dimethylformamide (0.05 — 0.1 M) was

added DIPEA (3 eq.) followed by the appropriate sulfonyl chloride. Upon completion (determined
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by LC/MS, typically 16 h), the reaction mixture was purified by reverse-phase HPLC to provide
the desired product after lyophilization.

General Procedure 4: 2-step conversion of amine to urea (Synthetic Scheme IV; Fig. 1D)

Step 1: To a stirring solution of amine compound in dichloromethane or dimethylformamide (0.05
— 0.1 M) was added p-nitrophenyl carbonate (1 eq.) then triethylamine (2 eq.). Upon completion
(determined by LC/MS typically 1 — 4 h), the reaction mixture was concentrated to dryness then
purified by reverse-phase HPLC to provide the desired PNP-carbamate intermediate after
lyophilization. This intermediate can either used to generate a single analog or be divided into
multiple batches in order to generate multiple analogs in the second step. Step 2: To the PNP-
carbamate intermediate in dimethylformamide (0.1 — 0.2 M) was added the appropriate primary
amine (3 eq.). Upon completion (determined by LC/MS, typically 1 h), the reaction mixture was
purified by reverse-phase HPLC to provide the desired product after 1yophilization.

General Procedure 5: Conversion of amine to carbamate

[00474] To a stirring solution of amine compound in dichloromethane or dimethylformamide
(0.05 — 0.1 M) was added p-nitrophenyl carbonate (1 eq.) then triethylamine (2 eq.). Upon
completion (determined by LC/MS, typically 1 — 4 h), the appropriate alcohol was added to the
resultant PNP-carbamate intermediate. Upon completion (determined by LC/MS, typically 1 — 16
h), the reaction mixture was purified by reverse-phase HPLC to provide the desired product after

lyophilization.

General Procedure 6: Removal of Boc protecting group

[00475] To a stirring solution of the Boc-protected amine compound in dichloromethane (0.1 M)
was added TFA (20% by volume). Upon completion (determined by LC/MS, typically 1 h), the
reaction mixture was concentrated in vacuo to provide a crude solid or was purified as described

in General Procedure 9.

General Procedure 7: Copper-mediated amide coupling

[00476] To a rapidly stirring solution of Boc-GGFG-OH (3 eq.) and HOAt (3 eq.) in a 10% v/v
mixture of dimethyl formamide in dichloromethane (0.02 M) was added EDC (HCI salt, 3 eq.).
After 5 min, a solution of the amine containing payload (1 eq.) in a 10% v/v mixture of dimethyl

formamide in dichloromethane (0.02 M) was added, followed immediately by the addition of
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CuCl; (4 eq.). Upon completion (determined by LC/MS, typically 1-16 h), the reaction mixture
was concentrated in vacuo to provide a crude solid or was purified by preparative HPLC to provide

the desired product after lyophilization.

General Procedure 8: MT installation

[00477] To a stirring solution of amine compound (1 eq.) in dimethylformamide (~ 0.02 M) was
added a solution of MT-OT1p (1.2 -1.5 eq.) in acetonitrile (~ 0.02 M) then DIPEA (10 uL, 4 eq.).
Upon completion (determined by LC/MS, typically 1-16 h), the reaction mixture was concentrated
in vacuo to provide a crude solid which was purified by preparative HPLC to provide the desired

product after lyophilization.

General Procedure 9: Compound Purification
[00478] Flash Chromatography: Crude reaction products were purified with Biotage® Snap Ultra

columns (10, 25, 50, or 100 g) (Biotage, Charlotte, NC), eluting with linear gradients of ethyl
acetate/hexanes or methanol/dichloromethane on a Biotage® Isolera™ automated flash system
(Biotage, Charlotte, NC). Alternatively, reverse-phase flash purification was conducting using
Biotage® Snap Ultra C18 columns (12, 30, 60, or 120 g), eluting with linear gradients of 0.1%
TFA in acetonitrile/ 0.1% TFA in water. Purified compounds were isolated by either removal of

organic solvents by rotavap or lyophilization of acetonitrile/water mixtures.

[00479] Preparative HPLC: Reverse-phase HPLC of crude compounds was performed using a
Luna® 5-um C18 100 A (150 x 30 mm) column (Phenomenex, Torrance, CA) on an Agilent 1260
Infinity II preparative LC/MSD system (Agilent Technologies, Inc., Santa Clara, CA), and eluting
with linear gradients of 0.1% TFA in acetonitrile/ 0.1% TFA in water. Purified compounds were

isolated by lyophilization of acetonitrile/water mixtures.

General Procedure 10: Compound Analysis

[00480] LC/MS: Reactions were monitored for completion and purified compounds were
analyzed using a Kinetex® 2.6-um C18 100 A (30 x 3 mm) column (Phenomenex, Torrance, CA)
on an Agilent 1290 HPLC/ 6120 single quad LC/MS system (Agilent Technologies, Inc., Santa
Clara, CA), eluting with a 10 to 100% linear gradient of 0.1% formic acid in acetonitrile/ 0.1%

formic acid in water.
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[00481] NMR: '"H NMR spectra were collected with a Bruker AVANCE III 300 Spectrometer
(300 MHz) (Bruker Corporation, Billerica, MA). Chemical shifts are reported in parts per million

(ppm).
EXAMPLE 1: PREPARATION OF CAMPTOTHECIN ANALOGUES HAVING

METHYL AT THE C10 POSITION

1.1: (S)-11-(chloromethyl)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 1.1)

N
[00482] The title compound was prepared according to the procedure provided in Li, et al.,, 2019,
ACS Med. Chem. Lett., 10(10): 1386—1392.

1.2; (S)-11-(aminomethyl)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 1.2)

0

[00483] The title compound was prepared according to the procedure provided in Li, et al.,, 2019,
ACS Med. Chem. Lett., 10(10): 1386—1392.

1.3: (S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-11-(morpholinomethyl)-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 100)
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0

[00484] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and morpholine. Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 20 to 60% CH3CN/H20 + 0.1% TF A gradient to
give the title compound as an off-white solid (TFA salt, 3.6 mg, 26% yield).

[00485] LC/MS: Calc’d m/z = 479.2 for CasHasFN3Os, found [M+H]"= 480.4.

[00486] 'H NMR (300 MHz, CDCl3) & 8.20 (d, J = 8.0 Hz, 1H), 7.82 (d, J = 10.4 Hz, 1H), 7.67
(s, 1H), 5.77 (d, J = 16.4 Hz, 1H), 5.42 (s, 2H), 5.33 (d, /= 16.4 Hz, 1H), 4.26 (s, 2H), 3.81 (t, J
=4.7Hz, 4H), 2.82 — 2.76 (m, 4H), 2.57 (d, /= 1.7 Hz, 3H), 1.99 — 1.82 (m, 2H), 1.06 (t, J = 7.4
Hz, 3H).

1.4: (S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-11-((4-(phenylsulfonyl)piperazin-1-yl) methyl)-
1,12-dihydro-14H-pyrano3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound
102)

e

[00487] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and 1-(phenylsulfonyl)piperazine. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 20 to 60% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 3.6 mg, 21% yield).
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[00488] LC/MS: Calc’d m/z = 618.2 for Ca;H31FN4Os, found [M+H]'= 619.4.

[00489] 'H NMR (300 MHz, CDCl3) § 8.07 (d, /= 7.9 Hz, 1H), 7.88 — 7.44 (m, 7H), 5.73 (d, J =
16.4 Hz, 1H), 5.33 (s, 2H), 5.33 — 5.26 (m, 1H), 4.19 (s, 2H), 3.12 (s, 4H), 2.80 (s, 4H), 2.54 (s,
3H), 1.90 (dt,J=11.6, 7.0 Hz, 2H), 1.04 (t, J = 7.3 Hz, 3H).

L.5: (S)-11-((4-((4-aminophenyl)sulfonyl)piperazin-1-yl)methyl)-4-ethyl-8-fluoro-4-hydroxy-9-
methyl-1,12-dihydro-14H-pyrano[3',4':6,7 [indolizino[1,2-bJquinoline-3,14(4H)-dione
(Compound 104)

e

[00490] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and 4-(piperazin-1-ylsulfonyl)aniline. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 20 to 60% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 4.7 mg, 27% yield).

[00491] LC/MS: Calc’d m/z = 633.2 for C3;H3,FNsOg, found [M+H]"= 634.4.

[00492] 'H NMR (300 MHz, MeOD) & 8.32 (d, J = 8.0 Hz, 1H), 7.85 (d, /= 10.5 Hz, 1H), 7.65
(s, 1H), 7.46 (d, J= 8.7 Hz, 2H), 6.74 (d, J= 8.7 Hz, 2H), 5.61 (d, J = 16.5 Hz, 1H), 5.44 (s, 2H),
541 (d, J=16.5 Hz, 1H), 4.51 (s, 2H), 3.22 — 3.07 (m, 8H), 2.58 (s, 3H), 2.03 — 1.93 (m, 2H),
1.02 (t, /= 7.3 Hz, 3H).

1.6: (S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-11-((4-methylpiperazin-1-yl) methyl)-1,12-
dihydro-14H-pyrano[3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound 106)
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0

[00493] The title compound was prepared according to General Procedure 1 starting from

Compound 1.1 (10 mg) and N-methylpiperazine. Preparative HPLC purification was accomplished
as described in General Procedure 9, eluting with a 20 to 50% CH3CN/H20 + 0.1% TFA gradient
to give the title compound as an off-white solid (TFA salt, 3.6 mg, 25% yield).

[00494] LC/MS: Calc’d m/z = 492.2 for Ca7H20FN4O4, found [M+H]'= 493 4.

1.7:  (S)-11-((4-(4-aminophenyl)piperazin-1-yl)methyl)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-
1,12-dihydro-14H-pyrano|3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound
108)

O

[00495] The title compound was prepared according to General Procedure 1 starting from

Compound 1.1 (10 mg) and 4-(piperazin-1-yl)aniline. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 20 to 50% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 3.7 mg, 23% yield).

[00496] LC/MS: Calc’d m/z = 569.2 for C3,H3,FN504, found [M+H]"= 570.4.

[00497] 'H NMR (300 MHz, MeOD) & 8.39 (d, J = 8.1 Hz, 1H), 7.79 (d, J = 10.6 Hz, 1H), 7.21
(d,J=9.0 Hz, 2H), 7.14 (d, J = 9.0 Hz, 2H), 5.62 (d, J = 16.4 Hz, 1H), 5.49 (s, 2H), 5.41 (d, J =
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16.4 Hz, 1H), 4.45 (s, 2H), 3.44 — 3.38 (m, 4H), 3.06 — 3.00 (m, 4H), 2.58 (d, /= 1.8 Hz, 3H), 2.00
—1.89 (m, 2H), 1.03 (t, J= 7.3 Hz, 3H).

1.8: (S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-11-(piperidin-1-ylmethyl)-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizinof1,2-b]quinoline-3,14(4H)-dione (Compound 110)

[00498] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and piperidine. Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1% TF A gradient to
give the title compound as an off-white solid (TFA salt, 1.5 mg, 11% yield).

[00499] LC/MS: Calc’d m/z = 477.2 for Co7HasFN304, found [M+H]" = 478 2.

[00500] 'H NMR (300 MHz, MeOD) & 8.34 (d, J = 7.6 Hz, 1H), 7.94 (d, /= 10.3 Hz, 1H), 7.70
(s, 1H), 5.63 (d, J=16.4 Hz, 1H), 5.52 (s, 2H), 5.44 (d, J = 16.5 Hz, 1H), 4.99 (s, 2H), 3.73 — 3.46
(m, 4H), 2.64 (s, 3H), 2.03 — 1.90 (m, 2H), 1.90 — 1.84 (m, 6H), 1.03 (t, J = 7.4 Hz, 3H).

1.9: tert-butyl (S)-4-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)piperazine-1-carboxylate
(Compound 111)
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[00501] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and fert-butyl piperazine-1-carboxylate. Preparative HPLC purification
was accomplished as described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 +
0.1% TF A gradient to give the title compound as an off-white solid (TFA salt, 6.6 mg, 40% yield).

[00502] LC/MS: Calc’d m/z = 578.2 for C31H35FN4Os, found [M+H]"= 579.4.

1.10:  (S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-11-(piperazin-1-ylmethyl)-1,12-dihydro-14H-

pyrano[3',4':6,7[indolizinof1,2-b]quinoline-3,14(4H)-dione (Compound 112)

HN™Y

N
[00503] The title compound was prepared according to General Procedure 6 starting from

Compound 111 (5.0 mg) to give the title compound as an off-white solid (TFA salt, 4.4 mg).
[00504] LC/MS: Calc’d m/z = 478.2 for CasHyFN4Oy, found [M+H]' = 479.2.

1.11: (S)-4-ethyl-8-fluoro-4-hydroxy-11-(((R)-2-(hydroxymethyl)morpholino) methyl)-9-
methyl-1,12-dihydro-14H-pyrano[3',4':6,7 [indolizino[1,2-bJquinoline-3,14(4H)-dione
(Compound 113)

O

[00505] The title compound was prepared according to General Procedure 1 starting from

Compound 1.1 (10 mg) and (R)-morpholin-2-yl methanol. Preparative HPLC purification was
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accomplished as described in General Procedure 9, eluting with a 10 to 60% CH3CN/H,0 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 4.6 mg, 32% yield).

[00506] LC/MS: Calc’d m/z=509.2 for C27H2sFN3Os, found [M+H]"=510.4.

1.12: (48)-4-ethyl-8-fluoro-4-hydroxy-11-((3-(hydroxymethyl)thiomorpholino)methyl)-9-
methyl-1,12-dihydro-14H-pyrano[3',4":6,7 Jindolizino[1,2-b]quinoline-3,14(4H)-dione
(Compound 114)

[00507] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and thiomorpholin-3-ylmethanol. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 1.5 mg, 12% yield).

[00508] LC/MS: Calc’d m/z = 525.6 for Co7H28FN30sS, found [M+H]" = 526.5.

[00509] 'H NMR (300 MHz, 10%D>0/CDsCN) 8.36 (d, J = 8.1 Hz, 1H), 7.83 (d, J = 10.7 Hz,
1H), 7.50 (s, 1H), 5.57 (d, J = 16.4 Hz, 1H), 5.52 — 5.29 (m, 3H), 5.02 (d, J = 14.6 Hz, 1H), 4.71
—4.54 (m, 1H), 4.27 (dd, J=12.4, 5.0 Hz, 1H), 3.98 (dd, J = 12.3, 3.4 Hz, 1H), 3.55 (s, 1H), 3.30-
3.03 (m, 4H) 2.97 —2.72 (m, 3H), 2.62 (s, 1H), 2.55 (s, 3H), 0.95 (t, J = 7.4 Hz, 3H).

1.13: (45)-4-ethyl-8-fluoro-4-hydroxy-11-((4-(hydroxymethyl)-2-oxa-5-azabicyclo[2.2.1]
heptan-5-yl)methyl)-9-methyl-1,12-dihydro-14H-pyrano[3',4':6,7[indolizino[1,2-b Jquinoline-
3,14(4H)-dione (Compound 113)
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[00510] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and 2-oxa-5-azabicyclo[2.2.1]heptan-4-yl methanol. Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 10 to 60%
CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid (TFA salt, 3.5
mg, 29% yield).

[00511] LC/MS: Calc’d m/z=521.5 for CasH23FN3Os, found [M+H]"= 522.5.

[00512] 'HNMR (300 MHz, 10%D,0/CD3CN) & 8.36 (d,.J=7.9 Hz, 1H), 7.86 (dd, J=10.6, 5.0
Hz, 1H), 7.50 (d, J = 1.8 Hz, 1H), 5.63 — 5.49 (m, 2H), 5.37 (dd, J = 17.8, 14.1 Hz, 2H), 5.05 (s,
2H), 4.63 (d, J=2.5 Hz, 1H), 4.55 (d, J = 10.7 Hz, 1H), 4.33 (s, 2H), 3.92 (d, J = 10.7 Hz, 1H),
3.36 (s, 2H), 2.57 (s, 3H), 2.41 — 2.13 (m, 2H), 1.97-1.85 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H).

1.14: (48)-4-ethyl-8-fluoro-4-hydroxy-11-((3-(hydroxymethyl)-1,1-dioxidothiomorpholino)
methyl)-9-methyl-1,12-dihydro-14H-pyrano[3',4':6,7[indolizino[1,2-b Jquinoline-3,14(4H)-
dione (Compound 116)

[00513] The title compound was prepared according to General Procedure 1 starting from

Compound 1.1 (10 mg) and 3-(hydroxymethyl)-1A°-thiomorpholine-1,1-dione. Purification was
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accomplished as described in General Procedure 9, eluting with a 10 to 60% CH3CN/H,0 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 0.2 mg, 2 % yield).

[00514] LC/MS: Calc’d m/z= 557.6 for Co7H2sFN30-S, found [M+H]* = 558 4.

[00515] 'H NMR (300 MHz, 10% D,0/CDsCN) & 8.44 (d, J=8.2 Hz, 1H), 7.80 (d, /= 11.0 Hz,
1H), 7.50 (s, 1H), 5.58 (d, /= 16.5 Hz, 1H), 5.45 — 5.26 (m, 3H), 4.60 (d, J = 14.9 Hz, 1H), 4.33
(d,J=14.7Hz, 1H), 3.88 (d, /= 4.8 Hz, 2H), 3.41-2.85 (m, 4H), 2.53 (s, 2H), 2.19 (p, /=2.5 Hz,
2H), 1.74 (p, J = 2.5 Hz, 2H), 1.27 (s, 2H), 0.95 (t, J = 7.4 Hz, 3H).

1.15: (48)-4-ethyl-8-fluoro-4-hydroxy-11-((6-hydroxy-3-azabicyclo[3. 1.1 [heptan-3-yl) methyl)-
9-methyl-1,12-dihydro-14H-pyrano[3',4':6,7[indolizino[1,2-b]Jquinoline-3,14(4H)-dione
(Compound 117)

[00516] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and 3-azabicyclo[3.1.1]heptan-6-ol. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 1.3 mg, 11 % yield).

[00517] LC/MS: Calc’d m/z = 505.5 for C2sH23FN30s, found [M+H]"= 506.6.

[00518] 'H NMR (300 MHz, 10% D,0/CDsCN) 6 8.25 (d, /= 7.9 Hz, 1H), 7.87 (d, /= 10.6 Hz,
1H), 7.50 (s, 1H), 5.65 — 5.27 (m, 4H), 4.98 (s, 2H), 4.24 (s, 1H), 3.83 — 3.57 (m, 4H), 2.54 (s,
5H), 2.01-1.86 (m, 2H), 1.70 (s, 2H), 0.95 (t, J = 7.3 Hz, 3H).
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1.16: (S)-4-ethyl-8-fluoro-11-((3-fluoro-3-(hydroxymethyl)azetidin-1-yl) methyl)-4-hydroxy-9-
methyl-1,12-dihydro-14H-pyrano[3',4':6,7 [indolizino[1,2-bJquinoline-3,14(4H)-dione
(Compound 118)

[00519] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and 3-fluoroazetidin-3-yl methanol. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 1.4 mg, 12 % yield).

[00520] LC/MS: Calc’d m/z = 497.5 for CasHasFaN3Os, found [M+H]" = 498 4.

[00521] 'H NMR (300 MHz, 10% D,0/CD3CN) & 8.24 (d,J = 7.9 Hz, 1H), 7.85 (d, J= 10.7 Hz,
1H), 7.50 (s, 1H), 5.57 (d, J = 16.5 Hz, 1H), 5.48 — 5.28 (m, 3H), 4.98 (s, 2H), 4.44 — 4.14 (m,
4H), 3.78 (d, J = 14.9 Hz, 2H), 2.01-1.86 (m, 2H), 0.95 (t, J = 7.4 Hz, 3H).

1.17: (S)-4-ethyl-8-fluoro-4-hydroxy-11-((3-(hydroxymethyl)azetidin-1-yl) methyl)-9-methyl-
1,12-dihydro-14H-pyrano3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound
119)

OH
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[00522] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and azetidin-3-ylmethanol. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (TFA salt, 0.5 mg, 4.5 % yield).

[00523] LC/MS: Calc’d m/z = 479.5 for CasHasFN30s, found [M+H]" = 480 4.

[00524] 'H NMR (300 MHz, 10% D,0/CDsCN) & 8.23 (d,J=7.8 Hz, 1H), 7.90 (d, J=10.6 Hz,
1H), 7.53 (s, 1H), 5.58 (d, J = 16.5 Hz, 1H), 5.50 — 5.28 (m, 3H), 5.01 (s, 2H), 4.31 — 4.17 (m,
2H), 4.15 —4.00 (m, 2H), 3.62 (d, J = 3.9 Hz, 2H), 2.58 (s, 3H), 2.01-1.86 (m, 2H), 0.96 (t,.J = 7.4
Hz, 3H).

1.18: (45)-11-((4,4-difluoro-3-(hydroxymethyl)piperidin-1-yl) methyl)-4-ethyl-8-fluoro-4-
hydroxy-9-methyl-1,12-dihydro-14H-pyrano[3'4': 6,7 [indolizino[1,2-b]quinoline-3,14(4H)-
dione (Compound 120)

[00525] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and 4,4-difluoropiperidin-3-yl methanol. Preparative HPLC purification
was accomplished as described in General Procedure 9, eluting with a 10 to 60% CH3CN/H;O +
0.1% TFA gradient to give the title compound as an off-white solid (TFA salt, 4 mg, 32 % yield).

[00526] LC/MS: Calc’d m/z = 543.5 for CasHasF3N3Os, found [M+H]" = 544 4.

[00527] 'H NMR (300 MHz, 10% D,0O/CDsCN) & 8.25 (d, J = 8.0 Hz, 1H), 7.77 (dd, J = 10.7,
1.4 Hz, 1H), 7.47 (s, 1H), 5.55 (d, J = 16.5 Hz, 1H), 5.42 — 5.25 (m, 3H), 4.66 (d, J = 3.2 Hz, 2H),
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3.90 —3.77 (m, 1H), 3.71 — 3.45 (m, 4H), 2.24 (q, J = 11.8, 9.2 Hz, 2H), 2.01-1.86 (m, 2H), 0.94
(t,J=17.4 Hz, 3H).

1.19: (S)-4-ethyl-8-fluoro-4-hydroxy-11-((1-(hydroxymethyl)-7-azabicyclo[2.2.1 [heptan-7-
yl)methyl)-9-methyl-1,12-dihydro-14H-pyrano[3',4':6,7[indolizino[1,2-b Jquinoline-3,14(4H)-
dione (Compound 121)

[00528] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (10 mg) and 7-azabicyclo[2.2.1]heptan-1-ylmethanol. Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 10 to 60%
CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid (TFA salt, 0.8
mg, 6.6 % yield).

[00529] LC/MS: Calc’d m/z=519.6 for C2oH30FN3Os, found [M+H]"= 520.4.

[00530] 'H NMR (300 MHz, 10% D,0/CD3CN) & 8.22 (s, 1H), 7.92 (d, J = 10.7 Hz, 1H), 7.54
(s, 1H), 5.59 (dd, J=17.6, 7.6 Hz, 2H), 5.33 (t, J = 17.4 Hz, 2H), 4.98 — 4.81 (m, 1H), 4.67 — 4.44
(m, 2H), 4.28 — 3.93 (m, 4H), 2.73 (s, 2H), 2.34 — 2.03 (m, 4H), 1.91 (d, J = 14.0 Hz, 5H), 0.96 (1,
J=17.4Hz, 3H).

1.20: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7]indolizinof1,2-b]Jquinolin-11-yl)methyl) methanesulfonamide (Compound 122)
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0

[00531] The title compound was prepared according to General Procedure 3 starting from
Compound 1.2 (10 mg) and methane sulfonyl chloride. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 10 to 50% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (0.8 mg, 7% yield).

[00532] LC/MS: Calc’d m/z = 487.1 for Co3HFN306S, found [M+H]* = 488 2.

[00533] 'H NMR (300 MHz, MeOD) & 8.33 (d, J = 8.1 Hz, 1H), 7.83 (d, J= 10.8 Hz, 1H), 7.68
(s, 1H), 5.62 (d, J = 16.3 Hz, 1H), 5.52 (s, 2H), 5.42 (d, J = 16.4 Hz, 1H), 4.87 (s, 2H), 3.06 (s,
3H), 2.59 (s, 3H), 2.06-1.93 (m, 2H), 1.03 (t, J = 7.4 Hz, 3H).

1.21: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)- 1-(4-nitrop henyl)
methanesulfonamide (Compound 124)

O

[00534] The title compound was prepared according to General Procedure 3 starting from
Compound 1.2 (20 mg) and (4-nitrophenyl)methanesulfonyl chloride. Preparative HPLC

purification was accomplished as described in General Procedure 9, eluting with a 10 to 50%
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CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid (5.0 mg, 17%
yield).

[00535] LC/MS: Calc’d m/z=608.1 for C2oH2sFN4OsS, found [M+H]"= 609.2.

[00536] 'H NMR (300 MHz, CDCls) & 8.02 — 7.92 (m, 3H), 7.74 (d, J = 10.5 Hz, 1H), 7.65 (s,
1H), 7.33 (d, J = 8.6 Hz, 2H), 5.66 (d, /= 16.8 Hz, 1H), 5.28 (d,J=16.5 Hz, 1H), 5.14 (d, J= 5.4
Hz, 2H), 4.67 (s, 2H), 4.28 (d, J = 6.3 Hz, 2H), 3.39 (s, 3H), 2.03 — 1.83 (m, 2H), 1.04 (t, /= 7.4
Hz, 3H).

1.22: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)benzenesulfonamide (Compound 125)

[00537] The title compound was prepared according to General Procedure 3 starting from
Compound 1.2 (10 mg) and benzenesulfonyl chloride. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 10 to 50% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (9.8 mg, 73% yield).

[00538] LC/MS: Calc’d m/z = 549.6 for CasH24FN3O6S, found [M+H]" = 550.6.

[00539] 'H NMR (300 MHz, DMSO-d6) & 8.60 (t,J = 6.2 Hz, 1H), 8.17 (d, /= 8.1 Hz, 1H), 7.83
(d,J=10.8 Hz, 1H), 7.71 (dd, J=7.1, 1.7 Hz, 2H), 7.66 — 7.48 (m, 2H), 7.46 (dd, /= 8.3, 6.8 Hz,
2H), 7.40 — 7.27 (m, 2H), 7.18 (s, 1H), 7.01 (s, 1H), 5.45 (s, 2H), 5.33 (s, 2H), 4.63 (d, J= 6.2 Hz,
2H), 2.48 (s, 3H), 1.98 — 1.76 (m, 2H), 0.89 (t, J = 7.3 Hz, 3H).



WO 2023/178452 PCT/CA2023/050406
148

1.23: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)-4-nitrobenzenesulfonamide
(Compound 1.23)

5 [00540] The title compound was prepared according to General Procedure 3 starting from
Compound 1.2 (75 mg) and 4-nitrobenzenesulfonyl chloride. Purification of the title compound
was accomplished as described in General Procedure 9, using a 12 g C18 column and eluting with

a 5 to 75% CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid
(37.8 mg, 47% yield).

10 [00541] LC/MS: Calc’d m/z= 594.6 for C2sH»3FN4OgS, found [M+H]" = 595.2.

1.24: (S)-4-amino-N-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)benzenesulfonamide (Compound
127)

15 [00542] Toa solution of Compound 1.23 (37.8 mg, 0.064 mmol) in methanol (6.4 mL) was added

platinum 1% vanadium 2% on carbon (75 mg). The flask was purged with H; then stirred at room
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temperature under an H; atmosphere for 45 min. The mixture was filtered through a pad of celite,
washed with DMF, and the filtrate evaporated to give the title compound as a pale yellow solid

(30 mg, 84% yield).
[00543] LC/MS: Calc’d m/z = 564.6 for CasH2aFN4O6S, found [M+H]" = 565 2.

[00544] 'H NMR (300 MHz, DMSO-d6) & 8.13 (d, /= 8.2 Hz, 1H), 8.02 (t, /= 6.2 Hz, 1H), 7.88
(d,J=10.8 Hz, 1H), 7.48 — 7.35 (m, 2H), 7.31 (d, J = 8.4 Hz, 1H), 6.63 — 6.45 (m, 2H), 5.45 (s,
2H), 5.36 (s, 2H), 4.50 (d, J = 6.3 Hz, 2H), 1.98 — 1.75 (m, 2H), 0.89 (t, /= 7.3 Hz, 3H).

1.25: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)- 2-hydroxyethane- 1-sulfonamide
(Compound 129)

0

[00545] The title compound was prepared according to General Procedure 3 starting from
Compound 1.2 (20 mg) and 2-hydroxyethanesulfonyl chloride. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 25 to 50% CH3CN/H20 + 0.1%

TFA gradient to give the title compound as an off-white solid (1.3 mg, 13% yield).
[00546] LC/MS: Calc’d m/z=517.1 for C24H24FN305S, found [M+H]" =518 2.

[00547] 'H NMR (300 MHz, DMSO-d6) 5 8.30 (d, J = 8.4 Hz, 1H), 7.91 (d, J = 10.9 Hz, 1H),
7.84 (t,J = 6.3 Hz, 1H), 7.33 (s, 1H), 5.50-5.33 (m, 4H), 5.07 (t, /= 5.4 Hz, 1H), 4.78 (d, J = 6.0
Hz, 2H), 4.07 (s, 3H), 3.80 (dt, J= 6.3 Hz, J = 5.8 Hz, 2H), 1.86 (m, 2H), 0.87 (d, /= 7.3 Hz, 3H).

1.26: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)methanesulfamide (Compound 131)
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[00548] To a solution of chlorosulfonyl isocyanate (3 ul)in dichloromethane (1 mL) was
added fert-butanol (3 uL). This solution was stirred for 1 h, then Compound 1.2 (13 mg) dissolved
in dichloromethane (1 mL) was added followed by triethylamine (13 uL). The reaction was stirred
for 1 hr then concentrated to dryness. Preparative HPLC purification of the intermediate Boc
compound was accomplished as described in General Procedure 9, eluting with a 10 to 50%
CH3CN/H20 + 0.1% TFA gradient. To the purified solid in dichloromethane (1 mL) was added
trifluoroacetic acid (200 uL). The reaction was stirred for 16 h then concentrated to dryness to

provide the title compound as an off-white solid (7.5 mg, 48% yield).
[00549] LC/MS: Calc’d m/z = 488.1 for CaxH21FN4O6S, found [M+H]'= 489.0.

[00550] 'H NMR (300 MHz, MeOD) & 8.25 (d, J = 8.1 Hz, 1H), 7.73 (d, J= 10.7 Hz, 1H), 7.62
(s, 1H), 5.59 (d, J= 16.4 Hz, 1H), 5.45 (s, 2H), 5.39 (d, J = 16.4 Hz, 1H), 4.81 (s, 2H), 2.55 (d, J
=1.7 Hz, 3H), 2.07 - 1.89 (m, 2H), 1.03 (t, J = 7.4 Hz, 3H).

1.27: 4-nitrop henyl-(S)-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-11-yl)methyl)carbamate (Compound
1.27)
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[00551] The title PNP-carbamate intermediate compound was prepared according to the first step
of General Procedure 4 starting from Compound 1.2 (24 mg). Purification was accomplished as
described in General Procedure 9, using a 12 g column C18 column and eluting with a 10 to 50%

CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid (14 mg, 53%
yield).

[00552] LC/MS: Calc’d m/z = 574.2 for CaoH23FN4OsS, found [M+H]* = 5752

1.28: (S)-1-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)-3-methylurea (Compound 132)

L0

[00553] The title compound was prepared according to General Procedure 4 starting from

Compound 1.2 (25 mg) and aqueous methyl amine (500 uL, 40 wt. % in water) as the primary
amine. In this instance, the intermediate PNP-carbamate was used crude. Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 10 to 50%
CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid (8.9 mg, 31%
yield).

[00554] LC/MS: Calc’d m/z=466.2 for C24H23FN4Os, found [M+H]" = 467.2.

[00555] 'H NMR (300 MHz, MeOD) & 8.26 (d, J = 8.2 Hz, 1H), 7.79 (d, J = 10.7 Hz, 1H), 7.66
(s, 1H), 5.61 (d, J = 16.3 Hz, 1H), 5.48 (s, 2H), 5.41 (d, J = 16.4 Hz, 1H), 4.97 (s, 2H), 2.73 (s,
3H), 2.57 (s, 3H), 2.08 — 1.93 (m, 2H), 1.03 (t, J= 7.4 Hz, 3H).

1.29: (S)-1-(4-aminobenzyl)-3-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-11-yl)methyl)urea (Compound 134)
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0

[00556] The title compound was prepared according to the second step of General Procedure 4

using Compound 1.27 (4 mg) as the PNP-carbamate and 4-(aminomethyl)aniline as the primary
amine. Preparative HPLC purification was accomplished as described in General Procedure 9,
eluting with a 20 to 50% CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-
white solid (0.6 mg, 12% yield).

[00557] LC/MS: Calc’d m/z = 557.2 for C3oH2sFNsOs, found [M+H]"= 558.4.

[00558] 'H NMR (300 MHz, MeOD) & 8.25 (d, J = 8.1 Hz, 1H), 7.80 (d, /= 10.8 Hz, 1H), 7.67
(s, 1H), 7.43 (d, /= 8.2 Hz, 2H), 7.24 (d, J = 8.3 Hz, 2H), 5.63 (d, J= 16.4 Hz, 1H), 5.48 (s, 2H),
5.43 (d,J=16.4 Hz, 1H), 5.01 (s, 2H), 4.37 (s, 2H), 2.56 (d, J = 1.7 Hz, 3H), 2.05 — 1.94 (m, 2H),
1.03 (t,J= 7.3 Hz, 3H).

1.30: (S)-1-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)-3-(2-hydroxyethyl)urea  (Compound
136)

H
OYN\/\OH

0
[00559] The title compound was prepared according to the second step of General Procedure 4
using Compound 1.27 (4 mg) as the PNP-carbamate and hydroxyethylamine as the primary amine.

Preparative HPLC purification was accomplished as described in General Procedure 9, eluting
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with a 10 to 50% CH3CN/H,O + 0.1% TFA gradient to give the title compound as an off-white
solid (2.4 mg, 66% yield).

[00560] LC/MS: Calc’d m/z = 496.2 for CasHasFN4Os, found [M+H]" = 497.2.

[00561] 'H NMR (300 MHz, MeOD) & 8.08 (d, J = 8.0 Hz, 1H), 7.74 (d, J = 10.5 Hz, 1H), 7.68
(s, 1H), 5.64 (d, J= 16.4 Hz, 1H), 5.41 (s, 2H), 5.31 (d, J = 16.4 Hz, 1H), 4.96 (s, 2H), 3.63 (1, J
=52 Hz 2H),3.29 (t, /= 5.3 Hz, 2H), 2.54 (s, 3H), 1.98 — 1.87 (m, 2H), 1.01 (t, J = 7.4 Hz, 3H).

1.31:  Methyl-(S)-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)carbamate (Compound 138)

0

[00562] The title compound was prepared according to General Procedure 5 starting from

Compound 1.2 (50 mg) and reacting methanol with the intermediate PNP-carbamate. Preparative
HPLC purification was accomplished as described in General Procedure 9, eluting with a 20 to
50% CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid (3.5 mg,
6% yield).

[00563] LC/MS: Calc’d m/z=467.2 for C24H22FN3O0s, found [M+H]" = 468.2.

[00564] 'H NMR (300 MHz, MeOD) & 8.17 (d, J = 8.2 Hz, 1H), 7.77 (d, J = 10.5 Hz, 1H), 7.69
(s, 1H), 5.65 (d, J=16.5 Hz, 1H), 5.48 (s, 2H), 5.33 (d, J = 16.4 Hz, 1H), 4.86 (d, J= 5.6 Hz, 2H),
3.65 (s, 3H), 2.56 (s, 3H), 2.02 — 1.89 (m, 2H), 1.02 (t, /= 7.4 Hz, 3H).

1.32: 2-hydroxyethyl (S)-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-11-yl) methyl)carbamate (Compound
139)
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[00565] The title compound was prepared according to General Procedure 5 starting from
Compound 1.2 (18 mg) and reacting 1,2-ethanediol with the intermediate PNP-carbamate.
Preparative HPLC purification was accomplished as described in General Procedure 9, eluting
with a 10 to 60% CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white
solid (4.2 mg, 19% yield).

[00566] LC/MS: Calc’d m/z=497.2 for CasH24FN30O7, found [M+H]"=498.2.

[00567] 'H NMR (300 MHz, DMSO) & 8.23 (d, /= 8.2 Hz, 1H), 7.78 (d, J = 10.7 Hz, 1H), 7.40
(s, 1H), 5.47 (d, J = 16.5 Hz, 1H), 5.42 (s, 2H), 5.34 (d, J = 16.4 Hz, 1H), 4.77 (s, 2H), 3.99 (1, J
= 4.9 Hz, 2H), 3.64 — 3.38 (m, 2H), 2.48 (s, 3H), 2.02 — 1.67 (m, 2H), 0.89 (t, J= 7.3 Hz, 3H).

EXAMPLE 2: PREPARATION OF CAMPTOTHECIN ANALOGUES HAVING
METHOXY AT THE C10 POSITION

2.1: 1-(2-amino-4-fluoro-5-methoxyphenyl)-2-chloroethan-1-one (Compound 2.1)

Cl

M
eO 0

F NH
[00568] A solution of 3-fluoro-4-methoxyaniline (10 g, 71 mmol) in DCM (100 mL) was cooled
to 0 °C. To this solution was first added a 1 M BClz in DCM (71 mL, 71 mmol), followed by a 1
M chloro(diethyl)alumane in DCM (71 mL, 71 mmol), then finally 2-chloroacetonitrile (6.4 g, 85
mmol). The solution was heated at reflux for 3 h, cooled to room temperature, and quenched by
the addition of an aqueous 2 M HCI solution. The resulting heterogenous mixture was heated to

reflux for 1 h, cooled to room temperature, then the pH was adjusted to ~12 with Na,CO3. The
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layers were separated, and the aqueous layer extracted with DCM (3 x 100 mL). The combined
organic layers were dried over NazSQs, concentrated, and flash purified as described in General
Procedure 9, eluting with 0 to 20% EtOAc/Hexanes to give the title compound (6 g, 28 mmol, 39%
yield).

[00569] LC/MS: Calc’d m/z=217.1 for CoHoCIFNO,, found [M+H] "= 218.1.

[00570] 'H NMR (400 MHz, CDCls) & 7.19 (d, J= 9.2 Hz, 1H), 6.44 (d, J = 12.8 Hz, 1H), 4.59
(s, 2H), 3.86 (s, 3H)

2.2: (S)-11-(chloromethyl)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 2.2)

[00571] To a solution of Compound 2.1 (1.65 g, 7.6 mmol) and (S)-4-ethyl-4-hydroxy-7,8-
dihydro-1H-pyrano[3,4-f]indolizine-3,6,10(4H)-trione (2 g, 7.6 mmol) in toluene (200 mL) was
added toluene-4-sulfonic acid (157 mg, 0.9 mmol). This solution was heated at 140 °C for 3 h then
cooled to room temperature. The product as yellow precipitate was collected by filtration to give

the title compound (1.27 g, 2.85 mmol, 37.5% yield).
[00572] LC/MS: Calc’d m/z = 4452 for CaaHisCIFN,Os, found [M+H] = 445.1.

[00573] 'H NMR (400 MHz, DMSO-d6) § 7.99 (d, J=12.0 Hz, 1H) 7.80 (d, /= 9.2 Hz, 1H) 7.27
(s, 1H), 6.50 (s, 1H), 5.45 (s, 2H), 5.41 (s, 2H), 5.33 (s, 2H) 4.08 (s, 3H), 1.87 - 1.83 (m, 2H), 0.87
(t,J=7.2Hz, 3H)

2.3: (S)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-11-(morpholinomethyl)-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizinof1,2-b]quinoline-3,14(4H)-dione (Compound 101)
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[00574] The title compound was prepared according to General Procedure 1 starting from
Compound 2.2 (10 mg) and morpholine. Preparative HPLC purification was accomplished as

described in General Procedure 9, eluting with a 20 to 60% CH3CN/H,O + 0.1% TF A gradient to
give the title compound as an off-white solid (5.6 mg, 41% yield).

[00575] LC/MS: Calc’d m/z = 495.2 for CasHasFN30g, found [M+H]" = 496 4.

[00576] 'H NMR (300 MHz, MeOD) & 7.84 — 7.70 (m, 2H), 7.59 (s, 1H), 5.62 (d, J = 16.3 Hz,
1H), 5.45 — 5.36 (m, 3H), 4.29 (s, 2H), 4.12 (s, 3H), 3.58 — 3.48 (m, 2H), 3.28 — 3.09 (m, 2H), 2.75
~2.61 (m, 2H), 2.05 - 1.91 (m, 2H), 1.02 (t, / = 7.4 Hz, 3H).

2.4: (S)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-11-((4-(phenylsulfonyl)piperazin-1-yl) methyl)-
1,12-dihydro-14H-pyrano|3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound
103)

[00577] The title compound was prepared according to General Procedure 1 starting from
Compound 2.2 (10 mg) and 1-(phenylsulfonyl)piperazine. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 20 to 60% CH3CN/H20 + 0.1%

TFA gradient to give the title compound as an off-white solid (2.5 mg, 14% yield).
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[00578] LC/MS: Calc’d m/z = 634.2 for C3H3FN405S, found [M+H]' = 635 4.

2.5: (8)-11-((4-((4-aminophenyl)sulfonyl)piperazin-1-yl)methyl)-4-ethyl-8-fluoro-4-hydroxy-9-
methoxy-1,12-dihydro-14H-pyrano[3',4":6,7 [indolizino[1,2-b]quinoline-3,14(4H)-dione
(Compound 105)

[00579] The title compound was prepared according to General Procedure 1 starting from
Compound 2.2 (10 mg) and 4-(piperazin-1-ylsulfonyl)aniline. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 20 to 60% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (4.0 mg, 23% yield).

[00580] LC/MS: Calc’d m/z = 649.2 for C3H3FNsO-S, found [M+H]* = 650.4.

[00581] 'H NMR (300 MHz, DMSO) & 8.08 (s, 2H), 7.90 — 7.67 (m, 2H), 7.35 (s, 1H), 7.32 —
7.26 (m, 2H), 6.67 — 6.57 (m, 2H), 5.46 (d, J = 16.5 Hz, 1H), 5.33 —5.22 (m, 3H), 3.92 (s, 3H),
3.02 — 2.72 (m, 4H), 2.75 — 2.58 (m, 4H), 1.97 — 1.70 (m, 2H), 0.90 (t, J = 7.3 Hz, 3H),

2.6: (S)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-11-((4-methylpiperazin-1-yl) methyl)-1,12-
dihydro-14H-pyrano[3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound 107)

SN

(N

MeO
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[00582] The title compound was prepared according to General Procedure 1 starting from
Compound 2.2 (10 mg) and N-methylpiperazine. Preparative HPLC purification was accomplished
as described in General Procedure 9, eluting with a 20 to 60% CH3CN/H20 + 0.1% TFA gradient
to give the title compound as an off-white solid (2.1 mg, 19% yield).

[00583] LC/MS: Calc’d m/z = 508.2 for C7H20FN4Os, found [M+H]"= 509.4.

2.7: (S)-11-((4-(4-aminophenyl)piperazin-1-yl)methyl)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-
1,12-dihydro-14H-pyrano|3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound
109)

[00584] The title compound was prepared according to General Procedure 1 starting from
Compound 2.2 (10 mg) and 4-(piperazin-1-yl)aniline. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 20 to 60% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (3.2 mg, 20% yield).

[00585] LC/MS: Calc’d m/z = 585.2 for C3,H3,FN50s, found [M+H]"= 586.4.

[00586] 'HNMR (300 MHz, MeOD) § 7.83 — 7.74 (m, 2H), 7.62 (s, 1H), 7.06 (d, J= 8.9 Hz, 2H),
6.98 (d, J = 8.9 Hz, 2H), 5.65 (d, J = 16.4 Hz, 1H), 5.36 (s, 2H), 5.27 (d, J = 16.4 Hz, 1H), 4.13
(s, 2H), 4.06 (s, 3H), 3.26 (br s, 4H), 2.79 (br s, 4H), 1.97 — 1.83 (m, 2H), 1.00 (t, J = 7.4 Hz, 3H).

2.8: (S)-11-(aminomethyl)-4-ethyl-8-fluoro-4-hydroxy-9-methoxy-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 2.8)
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[00587] To a solution of Compound 2.2 (250 mg, 0.56 mmol) in ethanol (7 mL) was added
hexamethylenetetramine (236 mg, 1.7 mmol) followed by /ProNEt (100 uL, 0.56 mmol). This
solution was heated at reflux for Sh, cooled to room temperature and quenched with 12 M aqueous
HCI (60 uL). This solution was concentrated to ~ 2 volume and 1 M aqueous HCI (1.5 mL) was
added, stirred for 5 min, then concentrated to give a brown residue. Purification was accomplished
as described in General Procedure 9, using a 12 g C18 flash column and eluting with a 5 to 40%
CH3CN/H20 + 0.1% TFA gradient to give the title compound as pale yellow solid (179 mg, 75%
yield).

[00588] LC/MS: Calc’d m/z = 425.4 for CuHaoFN3Os, found [M+H]* = 426.2

2.9: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methoxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)methanesulfonamide (Compound 123)

[00589] The title compound was prepared according to General Procedure 3 starting from
Compound 2.8 (10 mg) and methanesulfonyl chloride. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 5 to 65% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (8.5 mg, 91% yield).

[00590] LC/MS: Calc’d m/z=503.1 for C3H22FN307S, found [M+H]"= 504.2.
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[00591] 'H NMR (300 MHz, DMSO-d6) & 7.98 (d, /= 12.1 Hz, 1H), 7.89 (t, J = 6.4 Hz, 1H),
7.80 (d,J=9.1 Hz, 1H), 7.28 (s, 1H), 5.42 (s, 2H), 5.39 (s, 2H), 4.77 (d, J = 6.4 Hz, 2H), 4.06 (s,
3H), 3.06 (s, 3H), 1.95-1.73 (m, 2H), 0.88 (d, J = 7.3 Hz, 3H).

2.10: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methoxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)benzenesulfonamide (Compound 126)

[00592] The title compound was prepared according to General Procedure 3 starting from
Compound 2.8 (7.5 mg) and benzenesulfonyl chloride. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 5 to 70% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (4.6 mg, 46% yield).

[00593] LC/MS: Calc’d m/z = 565.6 for C2sH24FN307S, found [M+H]" = 566.2.

[00594] 'H NMR (300 MHz, DMSO-d6) § 8.59 (t, J = 6.3 Hz, 1H), 7.94 (d, J = 12.2 Hz, 1H),
7.82 — 7.68 (m, 2H), 7.62 — 7.46 (m, 1H), 7.51 — 7.40 (m, 1H), 7.28 (d, J = 8.3 Hz, 1H), 6.52 (s,
1H), 5.44 (s, 1H), 5.36 (s, 1H), 4.64 (d, /= 6.3 Hz, 1H), 4.09 (s, 2H), 1.95 — 1.81 (m, 1H), 0.89 (t,
J =123 Hz, 2H).

2.11: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methoxy-3,14-dioxo-3,4,12,14-tetrahydro-1 H-
pyrano[3',4':6,7]indolizinof1,2-bJquinolin-11-yl)methyl)-4-nitrobenzenesulfonamide
(Compound 2.11)
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[00595] The title compound was prepared according to General Procedure 3 starting from
Compound 2.8 (12 mg) and 4-nitrobenzenesulfonyl chloride. Purification was accomplished as
described in General Procedure 9 using a 12 g C18 flash column and eluting with a 5 to 75%
CH3CN/H20 + 0.1% TFA gradient to give the title compound as pale yellow solid (9.7 mg, 71%
yield).

[00596] LC/MS: Calc’d m/z=610.6 for CsH23FN4OoS, found [M+H] = 611.5.

2.12: (S)-4-amino-N-((4-ethyl-8-fluoro-4-hydroxy-9-methoxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)benzenesulfonamide (Compound
128)

[00597] To a solution of Compound 2.11 (9.7 mg, 0.016 mmol) in methanol (1.6 mL) was added
platinum 1% vanadium 2% on carbon (15 mg). The flask was purged with H; then stirred at room
temperature under an Hz atmosphere for 45 min. The mixture was filtered through a pad of celite,
washed with DMF, then the filtrate was evaporated to give the title compound as a pale yellow

solid (1.5 mg, 16% yield).
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[00598] LC/MS: Calc’d m/z = 580.6 for C2sHasFN4O7S, found [M+H]"= 581 .4.

[00599] 'H NMR (300 MHz, MeOD) & 7.77 (d, J = 11.0 Hz, 1H), 7.58 (s, 1H), 7.48 (d, J = 8.6
Hz, 1H), 6.61 (d, J = 8.6 Hz, 1H), 5.59 (d, J = 16.3 Hz, 1H), 5.39 (d, J = 16.4 Hz, 1H), 5.30 (s,
1H), 4.56 (s, 1H), 4.10 (d, J = 3.7 Hz, 3H), 2.04 — 1.91 (m, 2H), 1.31 (s, 1H), 1.02 (t, J= 7.3 Hz,
3H), 0.90 (s, 1H).

2.13: (S)-N-((4-ethyl-8-fluoro-4-hydroxy-9-methoxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)- 2-hydroxyethane- 1-sulfonamide
(Compound 130)

[00600] The title compound was prepared according to General Procedure 3 starting from
Compound 2.8 (8 mg) and 2-hydroxyethanesulfonyl chloride. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 15 to 50% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as an off-white solid (2.2 mg, 22% yield).

[00601] LC/MS: Calc’d m/z = 533.1 for CasHa4FN30sS found [M+H]" = 534.2.

[00602] 'H NMR (300 MHz, DMSO-d6) § 7.99 (d, J = 12.2 Hz, 1H), 7.89-7.79 (m, 2H), 7.29 (s,
1H), 5.43 (s, 2H), 5.40 (s, 2H), 4.76 (d, J= 6.4 Hz, 2H), 4.06 (s, 3H), 3.81 (t, /= 6.3 Hz, 2H), 3.34
(t,J = 6.3 Hz, 2H), 1.94-1.75 (m, 2H), 0.87 (d, /= 7.4 Hz, 3H).

2.14: 4-nitrophenyl-(S)-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-11-yl)methyl)carbamate (Compound
2.14)
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[00603] The title PNP-carbamate intermediate compound was prepared according to the first step
of General Procedure 4 starting from Compound 2.8 (65 mg) and using a 1:1 mixture of
dimethylformamide and dichloromethane as the solvent. Flash purification was accomplished as
described in General Procedure 9, using a 12 g C12 column and eluting with a 10 to 50%
CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid (61 mg, 86%

yield). This intermediate was divided and used to generate the following compounds.
[00604] LC/MS: Calc’d m/z=590.1 for CasHz3FN4Os, found [M+H]' = 591.2.

2.15: (S)-1-((4-ethyl-8-fluoro-4-hydroxy-9-methoxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7]indolizinof1,2-bJquinolin-11-yl)methyl)-3-methylurea (Compound 133)

[00605] The title compound was prepared according to second step of General Procedure 4 using
Compound 2.14 (15 mg) as the PNP-carbamate and aqueous methyl amine (500 uL, 40 wt. % in
water) as the primary amine. Preparative HPLC purification was accomplished as described in
General Procedure 9, eluting with a 20 to 60% CH3CN/H20 + 0.1% TFA gradient to give the title
compound as an off-white solid (5.8 mg, 47% yield).

[00606] LC/MS: Calc’d m/z =4822 for C24H23FN4Os, found [M+H]" = 483 .2.
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[00607] 'HNMR (300 MHz, DMSO-d6) & 8.00 — 7.87 (m, 2H), 7.31 (s, 1H), 5.48 — 5.39 (m, 3H),
4.81 (s, 3H), 2.56 (s, 3H), 1.93 — 1.81 (m, 2H), 0.89 (t, /= 7.3 Hz, 3H).

2.16: (S)-1-(4-aminobenzyl)-3-((4-ethyl-8-fluoro-4-hydroxy-9-methoxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-11-yl)methyl)urea (Compound 133)

[00608] The title compound was prepared according to the second step of General Procedure 4
using Compound 2.14 (15 mg) as the PNP-carbamate and 4-(aminomethyl)aniline as the primary
amine. Preparative HPLC purification was accomplished as described in General Procedure 9,
eluting with a 20 to 60% CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-
white solid (TFA salt, 2.1 mg, 12% yield).

[00609] LC/MS: Calc’d m/z= 573 .2 for C30H28FN50Os, found [M+H]"= 574.2.

[00610] 'H NMR (300 MHz, MeOD) & 7.79 (d, J = 11.9 Hz, 1H), 7.74 (d, J = 9.0 Hz, 1H), 7.59
(s, 1H), 7.43 (d, J = 8.2 Hz, 2H), 7.25 (d, J = 8.2 Hz, 2H), 5.61 (d, J = 16.3 Hz, 1H), 5.52 — 5.35
(m, 3H), 4.98 (s, 2H), 4.39 (s, 2H), 4.01 (s, 3H), 2.03 — 1.93 (m, 2H), 1.03 (t, /= 7.4 Hz, 3H).

2.17: (S)-1-((4-ethyl-8-fluoro-4-hydroxy-9-methoxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)-3-(2-hydroxyethyl)urea (Compound
137)
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[00611] The title compound was prepared according to the second step of General Procedure 4
using Compound 2.14 (15 mg) as the PNP-carbamate and hydroxyethylamine as the primary
amine. Preparative HPLC purification was accomplished as described in General Procedure 9,
eluting with a 20 to 60% CH3CN/H,O + 0.1% TFA gradient to give the title compound as an off-
white solid (1.5 mg, 12% yield).

[00612] LC/MS: Calc’d m/z=512.2 for CasH2sFN4O7, found [M+H]"= 513.2.

[00613] 'H NMR (300 MHz, MeOD) & 7.93 (d, J = 12.1 Hz, 1H), 7.88 (d, J= 9.2 Hz, 1H), 7.56
(s, 1H), 5.62 (d, J = 16.2 Hz, 1H), 5.52 (s, 2H), 5.45 (d, J = 16.3 Hz, 1H), 4.98 (s, 2H), 4.17 (s,
3H), 3.59 (t, J = 5.6 Hz, 2H), 3.28 (t, J = 5.6 Hz, 2H), 2.10 — 1.91 (m, 2H), 1.05 (t, /= 7.3 Hz,
3H).

EXAMPLE 3: PREPARATION OF CAMPTOTHECIN ANALOGUES HAVING AMINO
AT THE C10 POSITION

3.1: 5-bromo-4-fluoro-2-nitrobenzaldehyde (Compound 3.1)

0]
F NO,
[00614] To a stirring solution of HNOs3 (121.2 mL, 67% purity, 2.0 eq.) in H2SO4 (500 mL) at O
°C was added 3-bromo-4-fluorobenzaldehyde (180 g, 1.0 eq.). After the addition was complete,
the ice bath was removed, and the reaction was allowed to stir for 5 h at 25 °C. The mixture was

poured into ice (5 L), filtered and then dried under vacuum. The title compound was obtained as

a yellow solid (219 g).
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[00615] 'H NMR (400 MHz, CDCls) & 10.39 (s, 1H), 8.23 (d, J = 6.8 Hz, 1H), 7.91 (d, J = 7.6
Hz, 1H).

3.2: tert-butyl (2-fluoro-3-formyl-4-nitrophenyl)carbamate (Compound 3.2)

o)

BocHN
F NO,

[00616] A mixture of Compound 3.1(219g, 1.0 eq.), tert-butyl carbamate (124 g, 1.2 eq.), Cs2CO3
(575 g, 2.0 eq.), Pda(dba); (40 g, 0.05 eq.) and XPhos (84 g, 0.2 eq.) in toluene (2000 mL) was
degassed and purged with N, for three cycles. The mixture was then stirred at 90 °C for 15 h under
N2 atmosphere. The reaction mixture was diluted with H,O (800 mL) and extracted with EtOAc
(300 mL x 2). The combined organic layers were washed with brine (200 mL x 2), then dried over
sodium sulfate, filtered and concentrated under reduced pressure. The residue was purified by
column chromatography (SiO,, petroleum ether: ethyl acetate = 100: 1 to 20:1) to afford the title
compound as a yellow solid (140 g, 56% yield).

[00617] 'H NMR (400 MHz, DMSO-d6) & 10.24 (s, 1H), 9.94 (s, 1H), 8.42 (d, J=7.6 Hz, 1H),
8.16 (d,.J=10.8 Hz, 1H), 1.50 (s, 9H)

3.3: tert-butyl (4-amino-2-fluoro-5-formylphenyl)carbamate (Compound 3.3)

[00618] To a solution of Compound 3.2 (100 g, 1.0 eq.) in H,O (300 mL) and EtOH (1200 mL)
was added NH4CI (30.5 g, 1.62 eq.). Iron (78.6 g, 4.0 eq.) was added in portions at 80 °C. The
mixture was stirred at 80 °C for 6 h. The mixture was filtered, water was added to the filtrate, and
the resulting mixture was extracted with ethyl acetate. The organic layer was washed with brine,
dried over sodium sulfate, and concentrated under vacuum. The residue was purified by column
chromatography (Si0O,, Petroleum ether: ethyl acetate = 1: 0 to 0: 1), TLC (petroleum ether) to
afford the title compound as a yellow solid (19.0 g, 21% yield).

[00619] LC/MS: Calc’d m/z=254.1 for C12H1sFN20s, found [M+H]'= 255.0.
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[00620] 'H NMR (400 MHz, DMSO-d6) § 9.73 (s, 1 H), 8.57 (s, 1 H), 7.58 (d, J = 4.8 Hz, 1 H),
7.21 (s, 2 H), 6.53 (d,J = 12.8 Hz, 1 H), 1.43 (s, 9 H).

3.4: tert-butyl (S)-(4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-bquinolin-9-yl)carbamate (Compound 3.4)

BocHN

F

5 \°©
[00621] A mixture of Compound 3.3 (4.20 g, 1.2 eq.), ($)-4-ethyl-4-hydroxy-7,8-dihydro-1H-
pyrano[3,4-flindolizine-3,6,10(4H)-trione (3.5 g, 1 eq.) and TsOH (monohydrate, 253 mg, 0.1 eq.)
in toluene (350 mL) was stirred at 110 °C for 2 hrs. The reaction solution was cooled to 25 °C,
filtered, the solid was washed with methyl-t-butyl ether (30 mL) and then dried under vacuum.
10 The title compound was obtained as a yellow solid (4.5 g, 62% yield).

[00622] LC/MS: Calc’d m/z = 481.2 for CasH24FN306, found [M+H]" = 482.1.

[00623] 'H NMR (400 MHz, DMSO-d6) & 9.49 (s, 1H), 8.65 (s, 1H), 8.43 (d, J =8.4 Hz, 1H),
7.95(d,J=12.0 Hz, 1H), 7.30 (s, 1H), 6.51 (s, 1H), 5.42 (s, 2H), 5.25 (s, 2H), 1.80 - 1.92 (m, 2H),
1.52 (s, 9H), 0.88 (t, /= 7.2 Hz, 3H)

15  3.5: tert-butyl (S)-(4-ethyl-8-fluoro-4-hydroxy-11-(hydroxymethyl)-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-9-yl)carbamate (Compound 3.5)

L0
[00624] To a mixture of Compound 3.4 (4.00 g) in MeOH (360 mL) was added a solution of
FeSOy4 (heptahydrate, 1.2 g), H2SO4 (280 pL) in H>O (4 mL). The reaction mixture was heated at
20 65 °C while H202 (24 mL, 30% purity) was added dropwise over 30 min and then stirred 0.5 h.
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The reaction solution was cooled to 25 °C, then filtered to provide the title compound as a yellow
solid (1.53 g, 33.2% yield). To the filtrate was added H2O (400 mL), then quenched with saturated
aqueous NazS;03. The pH was adjusted to 7-8 with saturated aqueous Na;COj3 then the solution
was concentrated and filtered. The solid was triturated with MeOH (30 mL) at 55 °C for 1 h, then

filtered, to provide a second batch of the title compound as a brown solid (1.09 g, 26% yield).
[00625] LC/MS: Calc’d m/z=511.2 for C26H26FN30O7, found [M+H] = 512.2.

[00626] 'H NMR (300 MHz, d6-DMSO) & 9.47 (s, 1H), 8.47 (d, J=7.6 Hz, 1H), 7.94 (d, J=12.0
Hz, 1H), 7.29 (d, J=1.6 Hz, 1H), 6.49 (s, 1H), 5.86 - 5.76 (m, 1H), 5.42 (s, 2H), 5.38 (s, 2H), 5.16
(d,J =4.4 Hz, 2H), 1.90 - 1.83 (m, 2H), 1.52 (s, 9H), 0.88 ( t,J = 6.4 Hz, 3H).

3.6: tert-butyl(S)-(4-ethyl-8-fluoro-11-formyl-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-bJquinolin-9-yl)carbamate (Compound 3.6)

e
[00627] In a 50 mL round-bottom flask containing Compound 3.5 (150 mg, 0.293 mmol) was
added DCM (2.9 mL) followed by Dess-Martin periodinane (0.56 g, 1.32 mmol) and water (15.8

uL, 0.88 mmol). This solution was stirred at room temperature for 18 h then diluted with DCM,
washed with saturated aqueous NaHCO3 and brine. The layers were separated, and the combined
organic layers were evaporated onto celite. Flash purification was accomplished as described in
General Procedure 9, using a 10 g silica column and eluting with 0 to 10% DCM/MeOH to give
the title product as an orange powder (42.5 mg, 28%).

[00628] LC/MS: Calc’d m/z = 509.2 for C2sH24FN30O7, found [M+H]"=510.4.

[00629] 'H NMR (300 MHz, Acetone-d6) § 11.10 (s, 1H), 9.68 (d, J =8.6 Hz, 1H), 8.81 (s, 1H),
8.04 (d,J=11.9 Hz, 1H), 7.63 (s, 1H), 5.73 (s, 2H), 5.69 (d, J=16.2 Hz, 1H), 5.42 (d, /=162 Hz,
1H), 2.02-1.95 (m, 2H), 8.47 (d, J=7.6 Hz, 1H), 7.94 (d, J=12.0 Hz, 1H), 7.29 (d, /=1.6 Hz, 1H),
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6.49 (s, 1H), 5.86 - 5.76 (m, 1H), 5.42 (s, 2H), 5.38 (s, 2H), 5.16 (d, J =4.4 Hz, 2H), 1.90 - 1.83
(m, 2H), 1.52 (s, 9H), 0.88 ( t,.J = 6.4 Hz, 3H).

3.7: (S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-1,12-dihydro-14H-pyrano[3',4': 6, 7 [indolizino
[1,2-bJquinoline-3,14(4H)-dione (Compound 140)

[00630] The title compound was prepared according to General Procedure 6 starting from

Compound 3.4 (40 mg) to give the title compound as a red solid (TFA salt, 36 mg, 87% yield).
[00631] LC/MS: Calc’d m/z=381.1 for C20H16FN304, found [M+H]"= 382.2.

[00632] 'H NMR (300 MHz, DMSO) & 8.28 (s, 1H), 7.72 (d, J= 12.5 Hz, 1H), 7.21 (d, J = 7.3
Hz, 1H), 5.43 (d, J = 16.2 Hz, 1H), 5.34 (d, J = 162 Hz, 1H), 5.17 (s, 2H), 1.92 — 1.74 (m, 2H),
0.88 (t,J= 7.3 Hz, 3H).

3.8: (8)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-(hydroxymethyl)-1, 1 2-dihydro-14H-
pyrano[3',4':6,7[indolizinof1,2-b]quinoline-3,14(4H)-dione (Compound 141)

[00633] The title compound was prepared according to General Procedure 6 starting from

Compound 3.5 (5 mg) to give the title compound as a red solid (TFA salt, 4.1 mg, 78% yield).

[00634] LC/MS: Calc’d m/z=411.2 for CiHi1sFN3Os, found [M+H]" = 412.2.



10

15

20

WO 2023/178452 PCT/CA2023/050406
170

[00635] 'H NMR (300 MHz, MeOD) & 7.71 (d, J = 12.2 Hz, 1H), 7.60 (s, 1H), 7.29 (d, J=9.5
Hz, 1H), 5.61 (d, J = 16.3 Hz, 1H), 5.47 (s, 2H), 5.40 (d, J = 16.3 Hz, 1H), 5.25 (s, 2H), 2.03 —
1.94 (m, 2H), 1.03 (t, J = 7.4 Hz, 3H).

3.9: tert-butyl (S)-(11-(chloromethyl)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-9-yl)carbamate (Compound 3.9)

e
[00636] To a stirring solution of Compound 3.5 (100 mg) in dichloromethane (5 mL) was added

a solution of thionyl chloride (14 uL) in dichloromethane (0.1 mL). After 1 h, additional thionyl
chloride (14 uL) in dichloromethane (0.1 mL) was added. After another 1 hthereaction was diluted
with dichloromethane (10 mL) and toluene (1 mL) then concentrated in vacuo to provide the title

compound as a red solid that was used in subsequent reactions without additional purification.
[00637] LC/MS: Calc’d m/z=529.1 for C26H25CIFN3Os, found [M+H]"=530.2.

3.10: tert-butyl (S)-(11-(aminomethyl)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-9-yl)carbamate (Compound 3.10)

0
[00638] To Compound 3.9 (100 mg) in ethanol (500 uL) was added hexamethylenetetramine (79

mg) then DIPEA (99 uL). This solution was heated at 60 °C for 16 h then concentrated to dryness
in vacuo. Flash purification was accomplished as described in General Procedure 9, usinga 12 g
C18 column and eluting with a 10 to 50% CH3CN/H20 + 0.1% TFA gradient to give the title
compound as an off-white solid (TFA salt, 29 mg, 24% yield).
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[00639] LC/MS: Calc’d m/z=510.2 for C2sH27FN4Os, found [M+H]"=511.4.

[00640] 'H NMR (300 MHz, MeOD) & 8.88 (d, J = 8.2 Hz, 1H), 7.96 (d, /= 11.9 Hz, 1H), 7.62
(s, 1H), 5.60 (d, J=16.4 Hz, 1H), 5.48 (s, 2H), 5.41 (d, J = 16.4 Hz, 1H), 4.80 (s, 2H), 2.07 — 1.89
(m, 2H), 1.64 (s, 9H), 1.02 (t, J = 7.3 Hz, 3H).

3.11: (S)-9-amino-11-(aminomethyl)-4-ethyl-8-fluoro-4-hydroxy-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizinof1,2-b]quinoline-3,14(4H)-dione (Compound 145)

[00641] The title compound was prepared according to General Procedure 6 starting from

Compound 3.10 (2.1 mg) to give the title compound as a red solid (TFA salt, 1.8 mg, 100% yield).
[00642] LC/MS: Calc’d m/z=410.1 for C2iHisFN4O4, found [M+H]' = 411.2.

[00643] 'H NMR (300 MHz, MeOD) & 7.82 (d, J = 12.1 Hz, 1H), 7.60 (s, 1H), 7.37 (d, J=9.1
Hz, 1H), 5.61 (d, J = 16.3 Hz, 1H), 5.42 (s, 2H), 5.41 (d, J = 16.3 Hz, 1H), 4.69 (s, 2H), 2.08 —
1.94 (m, 2H), 1.03 (t, J = 7.4 Hz, 3H).

Example 3.12: (S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-(morpholinomethyl)-1,12-dihydro-
14H-pyrano[3',4':6,7Jindolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 3.12)
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[00644] The title compound was prepared according to General Procedure 1 starting from
Compound 3.9 (150 mg) and morpholine. Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1% TF A gradient to
give the title compound as a red solid (TFA salt, 103 mg, 52% yield).

[00645] LC/MS: Calc’d m/z = 580.2 for C3H33FN4O7, found [M+H]"= 581 .4.

[00646] 'H NMR (300 MHz, MeOD) & 9.06 (d, J = 8.3 Hz, 1H), 7.93 (d, /= 12.0 Hz, 1H), 7.66
(s, 1H), 5.63 (d, J = 16.3 Hz, 1H), 5.51 (s, 2H), 5.43 (d, J = 16.4 Hz, 1H), 4.92 (s, 2H), 3.84 (s,
4H), 3.10 (s, 4H), 1.99 (d, J = 5.5 Hz, 2H), 1.63 (s, 9H), 1.03 (t, J = 7.4 Hz, 3H).

3.13: (S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-(morpholinomethyl)-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 142)

[00647] The title compound was prepared according to General Procedure 6 starting from

Compound 3.12 (45 mg) to give the title compound as a red solid (TFA salt, 37 mg, 99% yield).
[00648] LC/MS: Calc’d m/z = 480.2 for CasHasFN4Os, found [M+H] = 481 4.

[00649] 'H NMR (300 MHz, MeOD) & 7.73 (d, J = 12.0 Hz, 1H), 7.54 (s, 1H), 7.48 (d, J=9.2
Hz, 1H), 5.60 (d, J= 16.3 Hz, 1H), 5.47 — 5.34 (m, 3H), 4.65 (s, 2H), 3.91 - 3.85 (m, 4H), 3.30 —
3.24 (m, 4H), 2.08 — 1.91 (m, 2H), 1.02 (t, J = 7.3 Hz, 3H).

3.14: (S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-(piperidin-1-ylmethyl)-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 148)
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[00650] To a 5 mL flask containing Compound 3.6 (37 mg, 0.067 mmol) was added
dichloromethane (1.45 mL) followed by acetic acid (18.69 pL, 0.327 mmol), piperidine (21.52 pL,
0.218 mmol), and sodium triacetoxyborohydride (23.0 mg, 0.109 mmol). This solution was then
stirred at room temperature for 2 h, quenched by the addition of water + 0.1% TFA and DMF (1:1,
1.0 mL), and partially evaporated. Purification was accomplished as described in General
Procedure 9, using a 12 g C18 flash column and eluting with a 5 to 40% CH3CN/H2O + 0.1% TFA
gradient to give the Boc-protected intermediate as a yellow powder. This intermediate was then
deprotected according to General Procedure 6 to give the title compound as a yellow solid (TFA

salt, 32.5 mg, 98% yield).
[00651] LC/MS: Calc’d m/z = 478.2 for C26Hz7FN4Oy, found [M+H] = 479 4.

[00652] 'H NMR (300 MHz, MeOD) & 7.78 (d, J = 12.1 Hz, 1H), 7.56 (s, 1H), 7.41 (d, J=9.1
Hz, 1H), 5.60 (d, J= 16.4 Hz, 1H), 5.47 — 5.35 (m, 3H), 4.86 (s, 2H), 3.80 — 3.68 (m, 2H), 3.28 —
3.19 (m, 2H), 2.02 — 1.68 (m, 8H), 1.01 (t,J = 7.4 Hz, 3H).

3.15: (S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-((4-methylpiperazin-1-yl)methyl)-1,12-
dihydro-14H-pyrano[3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound 149)

[00653] To a 2 mL wvial containing Compound 3.6 (15 mg, 0.029 mmol) was added
dichloromethane (0.59 mL), acetic acid (7.58 pL, 0.132 mmol), and N-methylpiperazine (4.90 uL,
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0.044 mmol). This solution was stirred at room temperature for 4 h then sodium
triacetoxyborohydride (7.8 mg, 0.037 mmol) was then added and stirred for an additional 45 min.
Excess hydride was then quenched by the addition of a 0.1% aqueous TFA solution (0.5mL).
Purification was accomplished as described in General Procedure 9 using a 12 g C18 flash column
and eluting with a 5 to 40% CH3CN/HO + 0.1% TFA gradient to give the Boc-protected
intermediate as a yellow powder. This intermediate was deprotected according to General

Procedure 6 to give the title product as a yellow solid (TFA salt, 1.5 mg, 7.1% yield).
[00654] LC/MS: Calc’d m/z = 493.2 for CasHasFN5O4, found [M+H]" = 494 4.

[00655] 'H NMR (300 MHz, MeOD) & 7.68 (d, J = 12.2 Hz, 1H), 7.56 (s, 1H), 7.53 (d, J=9.5
Hz, 1H), 5.60 (d, J = 16.3 Hz, 1H), 5.45-5.30 (m, 3H), 4.15 (s, 2H), 3.55 — 3.44 (m, 2H), 3.18 —
3.07 (m, 2H), 2.93 (s, 3H), 2.70 — 2.51 (m, 2H), 2.03 — 1.89 (m, 2H), 1.02 (t, J = 7.4 Hz, 3H).

3.16: (S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-((4-(p henylsulfonyl)piperazin-1-yl) methyl)-
1,12-dihydro-14H-pyrano3',4':6,7[indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound
153)

[00656] The Boc-protected precursor of the title compound was prepared according to General
Procedure 1 starting from Compound 3.9 (10 mg) and 1-(phenylsulfonyl)piperazine. Preparative
HPLC was accomplished as described in General Procedure 9, eluting with a 35 to 44%
CH3CN/H20 + 0.1% TFA gradient to give the Boc-protected intermediate as a yellow powder.
This intermediate was then deprotected according to General Procedure 6 to give the title

compound (TFA salt, 2.4 mg, 17% yield over 2 steps).

[00657] LC/MS: Calc’d m/z=619.2 for C31H30FN50sS, found [M+H] "= 520 4.
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[00658] 'H NMR (300 MHz, MeOD) & 7.81-7.60 (m, 7H), 7.34 (s, 1H), 5.51 (d,J= 16.4 Hz,
1H), 5.35(d, J= 16.4 Hz, 1H), 5.22 (s, 2H), 4.10 (s, 2H), 3.15-3.02 (m, 4H), 2.79-2.71 (m,
4H), 2.00-1.93 (m, 2H), 1.00 (t,J = 7.4 Hz, 3H).

3.17: (S)-N-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)acetamide (Compound 147)

[00659] The title compound was prepared according to General Procedure 2 followed by General
Procedure 6 starting from Compound 3.10 (8 mg) and acetic acid. Preparative HPLC purification
of the intermediate Boc-protected compound was accomplished as described in General Procedure
9, eluting with a 10 to 60% CH3CN/H,0O + 0.1% TFA gradient. The title compound was obtained
as ared solid (4.0 mg, 56% yield).

[00660] LC/MS: Calc’d m/z = 4522 for Co3Hz1FN4Os, found [M+H]' = 453.2.

[00661] 'H NMR (300 MHz, MeOD) & 7.69 (d, J = 12.1 Hz, 1H), 7.56 (s, 1H), 7.38 (d, /=93
Hz, 1H), 5.59 (d,J = 16.3 Hz, 1H), 5.44 — 5.33 (m, 3H), 4.85 (s, 3H), 2.03 (s, 3H), 2.00 — 1.84 (m,
2H), 1.03 (t, J= 7.4 Hz, 3H).

3.18: (S)-N-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)methanesulfonamide (Compound
146)
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[00662] The title compound was prepared according to General Procedure 3 followed by General
Procedure 6 starting from Compound 3.10 (8 mg) and methane sulfonyl chloride. Preparative
HPLC purification of the intermediate Boc-protected compound was accomplished as described
in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1% TFA gradient. The title
compound was obtained as a red solid (4.4 mg, 57% yield).

[00663] LC/MS: Calc’d m/z=488.1 for C22H21FN4OsS, found [M+H] "= 489.2.

[00664] 'H NMR (300 MHz, MeOD) & 7.74 (d, J = 12.2 Hz, 1H), 7.60 (s, 1H), 7.49 (d, J = 9.3
Hz, 1H), 5.61 (d, J = 16.2 Hz, 1H), 5.45 (s, 2H), 5.40 (d, J = 16.2 Hz, 1H), 4.78 (s, 2H), 3.05 (s,
3H), 2.08 — 1.94 (m, 2H), 1.03 (t, /= 7.4 Hz, 3H).

3.19: (S)-N-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)- 2-hydroxyethane- 1-sulfonamide
(Compound 150)

(o]
\ H
o:‘?/\/o

[00665] The title compound was prepared according to General Procedure 3 followed by General
Procedure 6 starting from Compound 3.10 (6 mg) and 2-hydroxyethanesulfonyl chloride.
Preparative HPLC purification of the intermediate Boc-protected compound was accomplished as

described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1% TFA gradient.
The title compound was obtained as a red solid (1 mg, 16% yield).
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[00666] LC/MS: Calc’d m/z = 518.5 for C23HxsFN4O-S, found [M+H]*=519.5.

[00667] 'H NMR (300 MHz, 10% D,0/CD3CN) & 7.77 — 7.61 (m, 1H), 7.48 — 7.30 (m, 2H), 5.53
(d,J=16.3 Hz, 1H), 531 (d, J = 15.4 Hz, 3H), 4.69 (s, 2H), 3.97 (dd, J = 6.6, 4.9 Hz, 2H), 3.39
(t,J=5.8 Hz, 2H), 2.93 (s, 1H), 1.99-1.83 (m, 2H), 0.94 (t, /= 7.3 Hz, 3H).

3.20: 4-nitrophenyl (S)-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)carbamate (Compound 3.20)

10
[00668] To a solution of Compound 3.10 (10 mg, 0.02 mmol) in DMF (400 uL, 0.05 M) was

added 4-nitrophenyl carbonate (12 mg, 0.04 mmol) and diisopropylethylamine (6.8 uL, 0.04

mmol). This solution was stirred at room temperature for ~30 min, then used directly in subsequent

reactions.

3.21: Methyl (S)-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)carbamate (Compound 143)

Q)
[00669] The title compound was prepared by addition of MeOH (100 uL) to 200 ul of the solution

of Compound 3.20. This solution was stirred at room temperature for 30 min. Preparative HPLC

purification of the intermediate Boc-protected compound was accomplished as described in
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General Procedure 9, eluting with a 10 to 60% CH3CN/H,O + 0.1% TFA gradient. The title

compound was obtained according to General Procedure 6 asared solid (2.1 mg, 47% yield).
[00670] LC/MS: Calc’d m/z = 468.4 for Co3Hx1FN4Os, found [M+H]" = 468 3.

[00671] 'HNMR (300 MHz, 10% D,0/CDsCN) §7.72 (d, /= 12.2 Hz, 1H), 7.41 (d, J=18.1 Hz,
1H), 6.96 (s, 1H), 5.52 (d, J=3.6 Hz, 1H), 5.39 — 5.23 (m, 3H), 4.82 (s, 1H), 4.73 (s, 1H), 3.63 (d,
J=12Hz, 3H), 1.56 (s, 3H), 1.27 (s, 2H), 0.94 (t, J = 7.4 Hz, 3H).

3.22: (S)-1-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1 H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)-3-methylurea (Compound 144)

0
[00672] The title compound was prepared by addition of methylamine hydrochloride (10 mg) to

200 ul of the solution of Compound 3.20, followed by /Pr,NEt (5 uL). This solution was stirred at
room temperature for 30 min. Preparative HPLC purification of the intermediate Boc-protected
compound was accomplished as described in General Procedure 9, eluting with a 10 to 60%
CH3CN/H20 + 0.1% TFA gradient. The title compound was obtained according to General
Procedure 6 as a red solid (2.9 mg, 64.5% yield).

[00673] LC/MS: Calc’d m/z = 467.5 for Ca3Hy1FN5Os, found [M+H]" = 468.5.

[00674] 'H NMR (300 MHz, 10% D,0/CD3CN) & 8.13 (d, J=9.2 Hz, 1H), 7.92 (s, 1H), 7.73 (d,
J=123Hz, 1H), 7.52 — 7.35 (m, 2H), 6.94 (d, J = 9.2 Hz, 2H), 5.55 (d, J = 16.5 Hz, 2H), 5.44 —
5.27 (m, 4H), 4.85 (s, 2H), 4.78 (s, 1H), 1.56 (d, J= 2.5 Hz, 3H), 1.27 (s, 2H), 0.93 (q, J = 11.7,
9.5 Hz, 3H).
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3.23: (S)-1-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1 H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)-3-(2-hydroxyethyl)urea (Compound
151)

H
OYN\/\OH

0

5 [00675] The title compound was prepared by addition of ethanolamine (100 uL) to 200 ul of the
solution of Compound 3.20. This solution was stirred at room temperature for 30 min. Preparative
HPLC purification of the intermediate Boc-protected compound was accomplished as described
in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1% TFA gradient. The title

compound was obtained according to General Procedure 6 as a red solid (0.5 mg, 8.5% yield).
10 [00676] LC/MS: Calc’d m/z = 497.5 for C24H24FNsOs, found [M+H]" = 498.5.

[00677] 'H NMR (300 MHz, 10% D,0/CD3CN) 6 7.77 — 7.61 (m, 1H), 7.48 — 7.30 (m, 2H), 5.53
(d, /=163 Hz, 1H), 531 (d, J = 15.4 Hz, 1H), 5.19 (s, 2H), 4.69 (s, 2H), 3.97 (dd, J = 6.6, 4.9
Hz, 2H), 3.39 (t, J= 5.8 Hz, 2H), 2.93 (s, 1H), 2.01-1.83 (m, 2H), 0.94 (t, J = 7.3 Hz, 3H).

3.24: (S)-9-amino-11-(azidomethyl)-4-ethyl-8-fluoro-4-hydroxy-1,12-dihydro-14H-
15 pyrano[3',4':6,7]indolizinof1,2-b]quinoline-3,14(4H)-dione (Compound 152)

e
[00678] To a stirring solution of Compound 3.5 (100 mg) in 2 mL dichloromethane was added

thionyl chloride (35 uL, 2.5 eq.). The solution was stirred at room temperature for 20 min, then

additional thionyl chloride (35 pL, 2.5 eq.) was added. After 20 minutes, toluene (I mL) was
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added, and the reaction mixture was concentrated in vacuo. The crude solid was suspended in
DMSO (1 mL) and sodium azide (19 mg, 1.5 eq.) was added. This solution was stirred at room
temperature for 16 h. Purification was accomplished as described in General Procedure 9, eluting

with a 5 to 50% CH3CN/H,0 + 0.1% TF A gradient to give the title compound as an off-white solid
(20 mg, 23% yield).

[00679] LC/MS: Calc’d m/z=436.1 for C21H17FNgO4, found [M+H]"=437.2.

[00680] 'H NMR (300 MHz, MeOD) & 7.75 (d, J = 12.2 Hz, 1H), 7.60 (s, 1H), 7.38 (d, /=93
Hz, 1H), 5.61 (d, /= 16.3 Hz, 1H), 5.46 — 5.35 (m, 3H), 5.07 (s, 2H), 2.03 — 1.97 (m, 2H), 1.03 (t,
J =123 Hz, 3H).

3.25:  (S)-N-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)acetamide (Compound 164)

[00681] The title compound was prepared according to General Procedure 2 starting from
Compound 145 (10 mg) and glycolic acid. Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 10 to 45% CH3CN/HO + 0.1% TFA gradient.
The title compound was obtained as a yellow solid (6.9 mg, 60% yield).

[00682] LC/MS: Calc’d m/z=468.1 for C3H21FN4Os, found [M+H]" = 469.2.

[00683] 'H NMR (300 MHz, MeOD) 7.70 (d, J= 12.2 Hz, 1H), 7.60 (s, 1H), 7.42 (d, J= 9.4 Hz,
1H), 5.62 (d, J = 16.3 Hz, 1H), 5.43 (s, 2H), 5.36 (d, J = 16.2 Hz, 1H), 4.95 (d, J = 5.9 Hz, 2H),
4.08 (s, 2H), 2.04 — 1.90 (m, 1H), 1.03 (t,J = 7.4 Hz, 3H).

3.26: (S)-1-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)-3-methylthiourea (Compound 161)
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H,N

[00684] To a solution of Compound 145 (9 mg, 1.0 eq.) in DMF (1 mL) was added
thiocarbonyldiimidazole (6 mg, 1.5 eq.) then DIPEA (8 pL, 2.0 eq.). The resulting solution was
stirred at 25 °C for 2 h, after which complete conversion to the isothiocyanate intermediate was
observed. Methylammonium chloride (3 mg, 2.0 eq.) was then added and the reaction mixture was
heated at 60 °C for 30 min. Preparative HPLC purification was accomplished as described in
General Procedure 9, eluting with a 10 to 45% CH3CN/H2O + 0.1% TFA gradient. The ftitle

compound was obtained as a yellow solid (2.3 mg, 22% yield).
[00685] LC/MS: Calc’d m/z = 483.1 for C23H2FN5O4S found [M+H]* = 484 2.

[00686] 'H NMR (300 MHz, MeOD) & 7.70 (d, J = 12.0 Hz, 1H), 7.60 (s, 1H), 7.38 (d, /=93
Hz, 1H), 5.62 (d, J = 16.2 Hz, 1H), 5.36 (s, 2H), 5.31 (d, J= 16.2 Hz, 1H), 5.30 (s, 2H), 3.04 (s,
3H), 1.99 — 1.90 (m, 2H), 1.02 (t, J = 7.4 Hz, 3H).

3.27:  S-(2-hydroxyethyl)-(S)-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-11-yl)methyl)carbamothioate
(Compound 160)

0

[00687] The title compound was prepared according to General Procedure 5 starting from

Compound 145 (10 mg) and 2-mercaptoethanol. Preparative HPLC purification was accomplished
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as described in General Procedure 9, eluting with a 10 to 45% CH3CN/H,0 + 0.1% TFA gradient.
The title compound was obtained as a yellow solid (4.2 mg, 43% yield).

[00688] LC/MS: Calc’d m/z=514.1 for C24H23FN4O6S found [M+H]* = 515.2.

[00689] 'H NMR (300 MHz, MeOD) & 7.71 (d, J = 12.1 Hz, 1H), 7.60 (s, 1H), 7.36 (d, J = 9.4
Hz, 1H), 5.62 (d, J = 16.3 Hz, 1H), 5.42 (s, 2H), 5.35 (d, J = 16.2 Hz, 1H), 4.88 (d, J = 4.6 Hz,
2H), 3.68 (t, J = 6.4 Hz, 2H), 3.03 (t, J = 6.5 Hz, 2H), 2.04 — 1.92 (m, 2H), 1.03 (t, J = 7.4 Hz,
3H).

3.28: (8)-9-amino-4,11-diethyl-8-fluoro-4-hydroxy-1,12-dihydro-14H-pyrano[3',4':6,7]
indolizino[1,2-bJquinoline-3,14(4H)-dione (Compound 154)

[00690] To a 5 mL flask containing Compound 140 (50 mg) was added water (0.72 mL), FeSO4
(heptahydrate, 11.0 mg) and propionaldehyde (74 pL). The obtained suspension was cooled to —
15 °C using an ice brine bath, then sulfuric acid (0.40 mL) was added dropwise. Hydrogen peroxide
(95 pL) was then added dropwise. This mixture was stirred at —15 °C for 10 min then allowed to
warm up to room temperature and stirred for 2 h. The reaction mixture was diluted with water (30
mL) and the obtained suspension was extracted with DCM (3 x 30 mL). The organic phase was
then evaporated to dryness. Preparative HPLC purification was accomplished as described in
General Procedure 9, eluting with a 25 to 70% CH3CN/H20O + 0.1% TFA gradient to give the title
compound as a dark orange solid (2.4 mg, 4.4% yield).

[00691] LC/MS: Calc’d m/z=410.1 for C22H20FN304 found [M+H]" = 410.2.

[00692] 'H NMR (300 MHz, MeOD) & 7.63 (d, J = 12.3 Hz, 1H), 7.55 (s, 1H), 7.36 (d, J= 9.4
Hz, 1H), 5.57 (d, J = 16.4 Hz, 1H), 5.37 (d, J = 16.4 Hz, 1H), 5.21 (s, 2H), 3.13 (q, /= 7.7 Hz,
2H), 2.02 — 1.90 (m, 2H), 1.38 (t, /= 7.7 Hz, 3H), 1.01 (t, /= 7.3 Hz, 3H).
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3.29: tert-butyl-(S)-(11-((carbamoyloxy)methyl)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-9-yl)carbamate
(Compound 3.29)

OYNHz

[00693] In a 5 mL conical flask containing a solution of chlorosulfonyl isocyanate (7.7 pL) in
dimethylformamide (0.29 mL), at -20 °C, was added Compound 3.5 (15 mg). The obtained
suspension was stirred at -20 °C for 5 min. Water (59 pL) was added, and the reaction mixture was
allowed to warm up to room temperature and stirred for 2 h, then heated at 70 °C for 1 h. The
reaction mixture was allowed to cool down to room temperature and partially evaporated.
Preparative HPLC purification was accomplished as described in General Procedure 9, eluting
with a 40 to 55% CH3CN/H20 + 0.1% TFA gradient to give the title compound as a dark orange
solid (5.1 mg, 31% yield).

[00694] LC/MS: Calc’d m/z = 555.2 for Co7H27FN4Os found [M+H]* = 555.2.

[00695] 'H NMR (300 MHz, DMSO-d6)  9.53 (s, 1H), 8.56 (d, /= 8.5 Hz, 1H), 8.00 (d,.J=12.0
Hz, 1H), 7.31 (s, 1H), 7.11-6.62 (m, 2H), 6.52 (s, 1H), 5.58 (s, 2H), 5.49-5.27 (m, 4H), 1.94-1.77
(m, 2H), 1.52 (s, 9H), 1.38 (t, J= 7.7 Hz, 3H), 0.87 (t, J = 7.2 Hz, 3H).

3.30: (S)-(9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl carbamate (Compound 169)
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[00696] The title compound was prepared according to General Procedure 6 starting from

Compound 3.29 (5.1 mg) to give the title compound as yellow powder (TFA salt, 3.8 mg, 73%
yield).

[00697] LC/MS: Calc’d m/z = 455.1 for C2oH19FN4Os found [M+H]* = 455.2.

[00698] 'H NMR (300 MHz, DMSO-d6) § 7.79 (d, J = 12.4 Hz, 1H), 7.29 (d, J = 9.7 Hz, 1H),
7.21 (s, 1H), 7.0-6.50 (m, 2H), 5.45 (s, 2H), 5.40 (s, 2H), 5.33 (s, 2H), 1.95-1.77 (m, 2H), 0.87 (t,
J =173 Hz, 3H).

3.31: ((S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-(methoxymethyl)-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizinof1,2-b]quinoline-3,14(4H)-dione (Compound 135)

[00699] Ina SO mL flask containing Compound 3.5 (30 mg) was added MeOH/Dioxane (1:1) (9.8
mL) and sulfuric acid (0.73 mL). The reaction mixture was then stirred at reflux for 24 h. The
reaction mixture was concentrated, poured into water (30 mL), and extracted with DCM (3 x 50
mL). The organic phases were combined and dried over MgSOs. Preparative HPLC purification
was accomplished as described in General Procedure 9, eluting with a 25 to 40% CH3;CN/H20 +
0.1% TFA gradient to give the title compound as a dark orange solid (5.1 mg, 16% yield).

[00700] LC/MS: Calc’d m/z=426.1 for C22H20FN3Os found [M+H]" = 426.2.
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[00701] 'H NMR (300 MHz, DMSO-d6) § 7.75 (d, J = 12.3 Hz, 1H), 7.24 (d, J = 9.9 Hz, 1H),
7.20 (s, 1H), 6.47 (s, 1H), 6.30-5.92 (brs, 2H), 5.40 (s, 2H), 5.24 (s, 2H), 4.93 (s, 2H), 3.43 (s, 3H),
1.95-1.75 (m, 2H), 0.87 (t, J = 7.3 Hz, 3H).

3.32:  (45)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-(((1R,5S8)-6-hydroxy-3-
azabicyclo[3.1.1]heptan-3-yl)methyl)-1,12-dihydro-14H-pyrano[3',4":6,7[indolizino[1,2-
b]quinoline-3,14(4H)-dione (Compound 158)

H,N

[00702] In a 5 mL conical flask containing Compound 3.6 (15 mg) was added dichloromethane
(0.6 mL) followed by 3-azabicyclo[3.1.1]heptan-6-ol (10 mg) and acetic acid (7.6 pL). The
reaction was stirred at room temperature and sodium triacetoxyborohydride (9.4 mg) was added.
After 1 hour at room temperature, the reaction was quenched by addition of water + 0.1% TFA
and diluted with DMF. The reaction mixture was then partially evaporated. Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 20 to 50%
CH3CN/H20 + 0.1% TFA gradient to give the Boc-protected title compound as a yellow powder.
Deprotection was performed according to General Procedure 6, and the obtained residue was
purified by preparative HPLC purification as described in General Procedure 9, eluting with a 20
to 50% CH3CN/H20 + 0.1% TF A gradient to give the title compound as yellow powder (TF A salt,
7.1 mg, 39% yield).

[00703] LC/MS: Calc’d m/z = 507.2 for Co7H27FN4Os found [M+H]* = 507 4.

[00704] 'H NMR (300 MHz, DMSO-d6) & 7.85 (d, J = 12.1 Hz, 1H), 7.46 (d, J = 9.4 Hz, 1H),
7.23 (s, 1H), 6.64-5.85 (m, 3H), 5.60-5.25 (m, 4H), 4.85 (s, 1H), 4.10-3.95 (m, 1H), 3.68 (s, 2H),
2.45-2.33 (m, 2H), 1.96-1.72 (m, 2H), 0.87 (t, J = 7.3 Hz, 3H).
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3.33:  (8)-9-amino-4-ethyl-8-fluoro-11-((3-fluoro-3-(hydroxymethyl)azetidin-1-yl) methyl)-4-
hydroxy-1,12-dihydro-14H-pyrano[3',4':6,7[indolizino[1,2-b Jquinoline-3,14(4H)-dione
(Compound 159)

[00705] In a S mL conical flask containing Compound 3.6 (15 mg) was added dichloromethane
(0.6 mL) followed by (3-fluoroazetidin-3-yl)methanol (9.3 mg) and acetic acid (7.6 puL). The
reaction was stirred at room temperature and sodium triacetoxyborohydride (9.4 mg) was added.
After 1 hour at room temperature, the reaction was quenched by addition of water + 0.1% TFA,
diluted with DMF, then partially evaporated. Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 20 to 50% CH3CN/H,O + 0.1% TF A gradient to
give the Boc-protected title compound as a yellow powder. Deprotection was then performed
according to General Procedure 6. The obtained residue was purified by preparative HPLC
purification as described in General Procedure 9, eluting with a 20 to 50% CH3CN/H,O + 0.1%
TFA gradient to give the title compound as yellow powder (TFA salt, 1.8 mg, 10% yield).

[00706] LC/MS: Calc’d m/z = 499.2 for CasHa4F2N4Os found [M+H]" = 499 4.

[00707] 'H NMR (300 MHz, DMSO-d6) & 7.82 (d, J = 12.4 Hz, 1H), 7.45 (d, J = 9.5 Hz, 1H),
7.21 (s, 1H), 5.45-5.33 (m, 4H), 3.75-3.61 (m, 2H), 1.93-1.78 (m, 2H), 0.87 (t, /= 7.3 Hz, 3H).

3.34: tert-butyl-(S)-(4-ethyl-8-fluoro-4-hydroxy-11-((methylamino)methyl)-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-9-yl)carbamate
(Compound 3.34)
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[00708] To a stirring solution of Compound 3.9 (210 mg) in DMF (5 mL) was added sodium
iodide (5.9 mg) followed by methylammonium chloride (107 mg). The reaction mixture was then
stirred at room temperature overnight. Reverse phase purification was accomplished as described
in General Procedure 9 using a 30g C18 column and eluting with a 10 to 65% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as a yellow solid (15.0 mg, 7.2% yield).

[00709] LC/MS: Calc’d m/z = 524.2 for Cy7H20FN4Os, found [M+H]" = 525.4.

3.35:  (S)-N-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-bquinolin-11-yl)methyl)-2-hydroxy-N-methylacetamide
(Compound 165)

0

[00710] The Boc-protected version of the title compound was prepared according to General
Procedure 2 starting from Compound 3.34 (6.4 mg) and glycolic acid. Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 20 to 50%
CH3;CN/H0 + 0.1% TFA gradient. Deprotection was then performed according to General
Procedure 6 to give the title compound as yellow powder (TFA salt, 2.0 mg, 28% yield).

[00711] LC/MS: Calc’d m/z = 482.2 for Ca4Hz3FN4Os, found [M+H]' = 483.2.
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[00712] 'H NMR (300 MHz, DMSO-d6) § 7.79 (d, J = 12.3 Hz, 1H), 7.27 (d, J = 9.5 Hz, 1H),
7.22 (s, 1H), 6.48 (s, 1H), 6.28-6.02 (m, 2H), 5.40 (s, 2H), 5.21 (s, 2H), 5.06-4.93 (m, 2H), 4.18
(s, 2H), 2.80 (s, 3H), 1.92-1.78 (m, 2H), 0.87 (t, J = 7.3 Hz, 3H).

3.36: (S)-N-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)methyl)-N-methylmethanesulfonamide
(Compound 166)

[00713] The Boc-protected version of the title compound was prepared according to General
Procedure 3 starting from Compound 3.34 (8.0 mg) and methanesulfonyl chloride. Preparative
HPLC purification was accomplished as described in General Procedure 9, eluting with a 10 to
50% CH3CN/HO + 0.1% TFA gradient. Deprotection was then performed according to General
Procedure 6 to give the title compound as yellow powder (TFA salt, 2.6 mg, 34% yield).

[00714] LC/MS: Calc’d m/z=502.1 for C23H23FN4OsS, found [M+H]" = 503 2.

[00715] 'H NMR (300 MHz, DMSO-d6) § 7.81 (d, J = 12.3 Hz, 1H), 7.41 (d, J = 9.4 Hz, 1H),
7.23 (s, 1H), 6.63-5.84 (m, 2H), 5.42 (s, 2H), 5.29 (s, 2H), 4.81-4.64 (m, 2H), 3.14 (s, 3H), 2.67
(s, 3H), 1.96-1.76 (m, 2H), 0.88 (t, J = 7.3 Hz, 3H).

3.37:  (S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-11-(2-methoxyethyl)-1,12-dihydro-14H-
pyrano[3',4':6,7[indolizino[1,2-b]quinoline-3,14(4H)-dione (Compound 170)
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[00716] To a 10 mL round bottom flask containing Compound 3.4 (62.0 mg) was added water
(0.89 mL), FeSO4 (heptahydrate, 18.0 mg), and 3-methoxypropanal (113.0 mg). To the obtained
suspension was added sulfuric acid (0.495 mL) dropwise while stirring at -15 °C in an ice salt bath.
Hydrogen peroxide (0.118 mL) was then added dropwise. The mixture was stirred at -15 °C for 10
min and was then allowed to warm up to room temperature and stirred for 1h. The reaction mixture
was then diluted with water (30 mL) and the obtained suspension was extracted with DCM (3 x
30mL). The organic phase was evaporated to dryness. Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 25 to 45% CH3CN/H20 + 0.1%
TFA gradient to give the title compound as a dark orange solid (TFA salt, 3.1 mg, 4.4% yield).

[00717] LC/MS: Calc’d m/z = 440.2 for Co3HzFN3Os, found [M+H]' = 440.2.

[00718] 'H NMR (300 MHz, DMSO-d6) § 7.75 (d, J = 12.4 Hz, 1H), 7.33 (d, J = 9.4 Hz, 1H),
7.20 (s, 1H), 6.60-6.42 (m, 2H), 5.40 (s, 2H), 5.25 (s, 2H), 3.69 (t, J = 6.5 Hz, 2H), 3.24 (s, 3H),
3.23 (t,J= 6.5 Hz, 2H), 1.96-1.76 (m, 2H), 0.88 (t, /= 7.3 Hz, 3H).

3.38: (S)-N-(4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-bquinolin-9-yl)acetamide (Compound 171)

[00719] To a 25 mL round bottom flask containing acetic acid (0.071 mL) in dimethylformamide
(0.69 mL) was added N-methylmorpholine (0.343 mL), HOAt (0.142 g), and HATU (0.435 g).

After stirring at room temperature for 5 min, this solution was added to a 10 mL cone-shaped flask
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containing Compound 140 (0.127 g). This solution was stirred at room temperature for 24h then
directly purified by preparative HPLC as described in General Procedure 9, eluting with a 25 to
45% CH3CN/H20 + 0.1% TF A gradient to give the title compound as a bright yellow powder (43.0
mg, 38% yield).

[00720] LC/MS: Calc’d m/z = 424.1 for CaaHisFN3Os, found [M+H]" = 424.2.

[00721] 'H NMR (300 MHz, DMSO-d6) § 10.13 (s, 1H), 8.73 (d, J = 8.5 Hz, 1H), 8.61 (s, 1H),
7.96 (d,J=912.1 Hz, 1H), 7.29 (s, 1H), 6.60-6.42 (m, 2H), 5.41 (s, 2H), 5.21 (s, 2H), 2.20 (s, 3H),
1.96-1.76 (m, 2H), 0.88 (t, /= 7.3 Hz, 3H).

3.39: tert-butyl (5-formyl-2-methoxy-4-nitrop henyl)carbamate (Compound 3.39)

o)

BocHN
H

MeO NO,
[00722] To a solution of Compound 3.2 (1.3 g, 1.0 eq.) in MeOH (12 mL) at 0 °C was added
sodium methoxide (0.74 g, 3.0 eq.). After the addition was complete, the ice bath was removed
and the resulting solution was stirred at room temperature for 72 h. The reaction was then quenched
with ice water (50 mL) and extracted with DCM (3 x 100 mL). The combined organic layers were
washed with brine (50 mL), dried over sodium sulfate, filtered, and concentrated in vacuo to yield

the title compound as an orange solid (1.2 g, 89% yield).
[00723] LC/MS: Calc’d m/z=296.10 for C13H16N206, found [M+H]"= 297.1.

[00724] 'HNMR (300 MHz, MeOD) & 10.29 (s, 1H), 8.61 (s, 1H), 7.73 (s, 1H), 4.08 (s, 3H), 1.57
(s, 9H)

3.40: tert-butyl (4-amino-5-formyl-2-methoxyphenyl)carbamate (Compound 3.40)

0

BocHN
L
MeO NH,
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[00725] To a solution of Compound 3.39 (500 mg, 1 eq.) in MeOH (10 mL) and H,O (1 mL) was
added B2(OH)4 (454 mg, 3 eq.). The resulting mixture was cooled to 0 °C and an aqueous SM
NaOH solution (2.75 mL) was added with stirring over the course of 10 min. The reaction mixture
was stirred for an additional 5 min then quenched by pouring the solution into ice (40 mL). The
resulting mixture was extracted with DCM (3 x 50 mL), dried over sodium sulfate, filtered, and
concentrated in vacuo. Flash purification was accomplished as described in General Procedure 9,
using a 25 g silica column and eluting with 10 to 50% hexanes/EtOAc to give the title compound

as an orange solid (386 mg, 86%).
[00726] LC/MS: Calc’d m/z = 266.1 for C13Hi1gN2O4, found [M+H]* = 297.2.

3.41: (S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-1,12-dihydro-14H-pyrano[3',4':6,7[indolizine
o[1,2-bJquinoline-3,14(4H)-dione (Compound 168)
H,N

MeO

[00727] A mixture of Compound 3.40 (385 mg, 1.0 eq.) and (§)-4-ethyl-4-hydroxy-7,8-dihydro-
1 H-pyrano[3,4-flindolizine-3,6,10(4H)-trione (362 mg, 0.95 eq.), TsOH (monohydrate, 25 mg, 0.1
eq.) and toluene (30 mL) in a 250 mL round bottom flask equipped with a Dean-Stark apparatus
was stirred at 110 °C for 2 h. The reaction mixture was then cooled to 25 °C and concentrated in
vacuo. Purification was accomplished as described in General Procedure 9, using a 25 g silica
column and eluting with a 0 to 50% DCM/MeOH gradient to provide the Boc-protected
intermediate as a red solid. This material was then deprotecting according to General Procedure 6
followed by preparative HPLC purification as described in General Procedure 9, eluting with a 20
t0 65% CH3CN/H2O + 0.1% TFA gradient to give the title compound as a red solid (TFA salt, 300
mg, 53% yield).

[00728] LC/MS: Calc’d m/z=393.2 for C21H19N30s, found [M+H]*=393 2.
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[00729] 'H NMR (300 MHz, MeOD) & 8.27 (s, 1H), 7.62 (s, 1H), 7.42 (s, 1H), 7.11 (s, 1H), 5.61
(d,J =162 Hz, 1H), 538 (d, J= 16.2 Hz, 1H), 5.24 (s, 2H), 4.11 (s, 3H), 2.06 — 1.91 (m, 2H),
1.04 (t, J = 7.4 Hz, 3H).

3.42: 5-bromo-2-nitro-4-(trifluoromethyl)benzaldehyde (Compound 3.42)

0]
FsC NO,
[00730] To a stirring solution of HNO3 (2.0 g, 1.4 mL, 67% purity, 2 eq.) in HSO4 (8 mL) at 0
°C was added 3-bromo-4-(trifluoromethyl)benzaldehyde (4 g, 1 eq.). After the addition was
complete, the ice bath was removed, and the reaction was allowed to stir for 5 h at room
temperature. The mixture was poured into ice (100 mL) and the precipitate extracted with DCM

(3 x 100 mL). The combined organic fractions were then washed with brine (50 mL), dried over

Na,S0y4, and concentrated in vacuo to yield the title compound as a yellow solid (4.4 g, 93% yield).
[00731] LC/MS: Calc’d m/z = 296.90 for CgH3BrF3NOs3, found [M+H]"=298.0.
[00732] 'H NMR (300 MHz, MeOD) & 10.35 (s, 1H), 8.29 (s, 1H), 8.23 (s, 1H).

3.43: tert-butyl (5-formyl-4-nitro-2-(trifluoromethyl)phenyl)carbamate (Compound 3.43)

0

BocHN:CfLH

FsC NO,
[00733] A mixture of Compound 3.42 (800 mg, 1 eq.), fert-butyl carbamate (378 mg, 1.2 eq.),
Cs2CO3 (1.7 g, 2 eq.), Pda(dba)s (122 mg, 0.05 eq.), and dicyclohexyl[2°,4’,6 -tris(propan-2-
yD[1,1’-biphenyl]-2-yl]phosphane (XPhos) (256 mg, 0.2 eq.) in toluene (5 mL) was degassed and
purged with N, for three cycles. The mixture was then stirred at 90 °C for 15 h under N;
atmosphere. The reaction mixture was diluted with H2O (25 mL) and extracted with EtOAc (3 x

50 mL). The combined organic layers were washed with brine (2 x 25 mL), dried over sodium

sulfate, filtered, and concentrated under reduced pressure. Flash purification was achieved



10

15

20

WO 2023/178452 PCT/CA2023/050406
193

according to General Procedure 9, using a 25 g silica column and eluting with 0 to 25%

DCM/MeOH to give the title compound as an orange solid (750 mg, 84% yield).
[00734] LC/MS: Calc’d m/z = 334.1 for Ci3Hi3FN,Os, found [M-H] =333.1.

3.44: tert-butyl (4-amino-5-formyl-2-(trifluoromethyl)p henyl)carbamate (Compound 3.44)

0]

BocHNjcﬁLH

FsC NH,
[00735] To a solution of Compound 3.43 (750 mg, 1 eq.) in MeOH (16 mL) and H,O (1.6 mL)
was added B2(OH)4 (603 mg, 3 eq.). The resulting mixture was cooled to 0 °C and an aqueous SM
NaOH solution (2.75 mL) was added with stirring over the course of 10 min. The reaction mixture
was stirred for an additional 5 min then quenched by pouring the solution into ice (50 mL). The
resulting mixture was extracted with DCM (3 x 75 mL), dried over sodium sulfate, filtered, and
concentrated in vacuo. Flash purification was accomplished as described in General Procedure 9,

using a 25 g silica column and eluting with 10 to 50% hexanes/EtOAc to give the title compound

as an orange solid (460 mg, 67%).
[00736] LC/MS: Calc’d m/z = 304.1 for C13H15F3N,03, found [M+H]" = 305.2

3.45: (S)-9-amino-4-ethyl-4-hydroxy-8-(trifluoromethyl)-1,12-dihydro-14H-pyrano[3',4':6,7]
indolizino [1,2-b]quinoline-3,14(4H)-dione (Compound 167)
H,N

FsC

[00737] A mixture of Compound 3.44 (460 mg, 1 eq.) and (§)-4-ethyl-4-hydroxy-7,8-dihydro-
1 H-pyrano[3,4-flindolizine-3,6,10(4H)-trione (378 mg, 0.95 eq.), TsOH (monohydrate, 26 mg, 0.1
eq.) and toluene (35 mL) in a 250 mL round bottom flask equipped with a Dean-Stark apparatus
was stirred at 110 °C for 2 h. The reaction mixture was then cooled to 25 °C and concentrated in

vacuo. Purification was accomplished as described in General Procedure 9, using a 25 g silica
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column and eluting with a 0 to 50% DCM/MeOH gradient to provide the Boc-protected
intermediate as a red solid. This material was then deprotecting according to General Procedure 6
followed by preparative HPLC purification as described in General Procedure 9, eluting with a 20
to 65% CH3CN/H20 + 0.1% TF A gradient to give the titled compound as a yellow solid (6.2 mg,
48%).

[00738] LC/MS: Calc’d m/z=431.1 for Ca1H16F3N304, found [M+H]* = 432.2.

[00739] 'H NMR (300 MHz, MeOD) & 8.29 (s, 1H), 8.27 (s, 1H), 7.59 (s, 1H), 7.24 (s, 1H), 5.59
(d,J=16.3 Hz, 1H), 5.39 (d, J = 16.3 Hz, 1H), 5.28 (s, 2H), 2.00 — 1.89 (m, 2H), 1.03 (t, J= 7.4
Hz, 3H).

EXAMPLE 4: PREPARATION OF DRUG-LINKERS

4.1: 2,5-dioxopyrrolidin-1-yl (((9H-fluoren-9-yl)methoxy)carbonyl)glycylglycinate (Compound

4.1)
0 0
H
{ M~ o
” ~
Fmoc ”’ﬁr )N:g
0
o

[00740] The title compound was prepared according to the procedure described in Chinese Patent

Publication No. CN105218644.

4.2:  (((9H-fluoren-9-yl)methoxy)carbonyl)glycylglycyl-L-phenylalanine  (Fmoc-GGF-OH;
Compound 4.2)

H (0] H 0]
Fmoc’N\)LH/\n’N\E)LOH
o

©

[00741] To L-phenylalanine (965 mg) in acetonitrile (10 mL) and dimethyl formamide (0.5 mL)
was added DIPEA (1.51 mL) then Compound 4.1 (1.3 g). After 1 h the reaction was concentrated
to dryness. Flash purification was accomplished as described in General Procedure 9, eluting with
a 10 to 50% CH3CN/H,0 + 0.1% TF A gradient to provide the title compound as a white solid (430
mg, 30% yield).
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[00742] LC/MS: Cale’d m/z = 501.2 for CasHnN3O6S, found [M+H]" = 502.4.

[00743] 'H NMR (300 MHz, DMSO) 6 8.16 (d, J = 8.1 Hz, 1H), 8.04 (t, J = 5.8 Hz, 1H), 7.90 (d,
J=175Hz, 2H), 7.72 (d, J= 7.4 Hz, 2H), 7.59 (t, J= 6.0 Hz, 1H), 7.54 — 7.39 (m, 2H), 7.33 (t, J
=7.6 Hz, 2H), 7.28 — 7.13 (m, 5H), 4.44 (td, J=8.5, 5.1 Hz, 1H), 4.33 — 4.13 (m, 3H), 3.83 - 3.59
(m, 4H), 3.06 (dd, J=13.7, 5.1 Hz, 1H), 2.88 (dd, /= 13.8, 9.0 Hz, 1H).

4.3: 2,3,5,6-tetrafluorophenyl  3-(2-(2-(2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)ethoxy)
ethoxy)ethoxy)propanoate (MT-OTfp; Compound 4.3)

F
0 o F.
4
q\/\o/\/o\/\o/\)j\o F
o F

[00744] The title compound was prepared according to the procedure described in International

Patent Publication No. WO 2017/054080.

4.4: (3-(2-(2-(2-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)ethoxy)ethoxy)ethoxy)propanoyl)
glycylglycyl-L-phenylalanine (Compound 4.4)

e} H O H O
@) @) N N

&/\/ SN0\ \/\([)r \)LH/\(I)I’ \é)LOH

o \©
[00745] To a solution of Compound 4.3 (1.61 g, 3.58 mmol) in DMF (35 mL) was added Gly-
Gly-Phe (1 g, 3.58 mmol) as a single portion followed by /PraNEt (1.25 mL, 7.2 mmol). This
solution was stirred at room temperature for 1 h, then evaporated to dryness. Purification was
accomplished as described in General Procedure 9 using a 30 g C18 flash column and eluting with
a 10 t0 90% CH3CN/H20 + 0.1% TF A gradient to provide the title compound as a white solid (400
mg, 20% yield).

[00746] LC/MS: Calc’d m/z = 562.6 for Ca6H34N4O10, found [M-H] = 561.5.

[00747] '"H NMR (300 MHz, CDCl3) & 7.60 (t, J = 5.6 Hz, 2H), 7.41 (d, J = 7.7 Hz, 1H), 7.32 —
7.07 (m, 5H), 6.70 (s, 2H), 6.33 — 6.07 (m, 3H), 4.72 (td, J= 7.6, 5.3 Hz, 1H), 4.12 — 3.78 (m, 4H),
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3.72 (ddd, J= 152, 6.9, 4.8 Hz, 5H), 3.60 (dd, J=11.6, 6.1 Hz, 10H), 3.12 (ddd, J = 48.2, 14.0,
6.5 Hz, 2H), 2.52 (d, /= 11.7 Hz, 2H).

4.5: (S)-11-benzyl-1-(9H-fluoren-9-yl)-3,6,9,12,15-pentaoxo-2-oxa-4,7,10,13,16-

pentaazaheptadecan-17-yl acetate (Compound 4.5)

0] 0
FmocHN\)LN/\OJ\
H

5
[00748] The title compound was prepared according to the procedure described in US Patent
Publication No. US 2017/021031.

4.6: (S)-11-benzyl-1-(9H-fluoren-9-yl)-3,6,9,12,15-pentaoxo-2-oxa-4,7,10,13,16-
pentaazaheptadecan-17-yl acetate (Compound 4.6)
UL N
FmocHN N N o
~
NN Y Y
o o o
10 >:

[00749] The title compound was prepared according to the procedure described in US Patent
Publication No. US 2017/021031 using Fmoc-GGFGG-OH as the starting peptide.

4.7: tert-butyl (2-((2-(((S)-1-((2-((4-((4-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-

3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methyl)piperazin-1-
15 yDsulfonyl)p henyl)amino)-2-oxoethyl)amino)-1-oxo-3-phenylpropan-2-yl)amino)-2-

oxoethyl)amino)-2-oxoethyl)carbamate (Compound 4.7)
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BocHN N N
YT QL
S
&N

©

Lo

[00750] The title compound was prepared according to General Procedure 7 starting from
Compound 104 (20 mg). Preparative HPLC purification was accomplished as described in General
Procedure 9, eluting with a 10 to 60% CH3CN/H,O + 0.1% TFA gradient to provide the title
compound as a white solid (14 mg, 42% yield).

[00751] LC/MS: Calc’d m/z= 1051.4 for Cs;HssNoO1,S, found [M+H]" = 1052.6.

4.8: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-((4-((4-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methyl)piperazin-1-
y)sulfonyl)p henyl)amino)-2-oxoethyl)-3-phenylpropanamide (MT-GG FG-Compound 104)

[o) H (o] H (o]
o) (0) N N
(o]

[00752] The title compound was prepared according to Procedure 6 followed by Procedure 8
starting from Compound 4.7 (14 mg). Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1% TF A gradient to

provide the title compound as a white solid (9.1 mg, 56% yield).

[00753] LC/MS: Calc’d m/z = 12344 for CeoHg7FN10016S, found [M+H]" = 1235 8.
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4.9: tert-butyl (2-((2-(((S)-1-((2-((4-(4-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methyl)piperazin-1-
ylphenyl)amino)-2-oxoethyl)amino)-1-oxo-3-phenylpropan-2-yl)amino)-2-oxoethyl)amino)-2-
oxoethyl)carbamate (Compound 4.9)

H\)‘i H\)(i H
Boc'N ”x\g,N ; ”/\g,N\@\
N

©

0

[00754] The title compound was prepared according to General Procedure 7 starting from

Compound 108 (12 mg). Preparative HPLC purification was accomplished as described in General

Procedure 9, eluting with a 10 to 60% CH3CN/H,O + 0.1% TFA gradient to provide the title
compound as a white solid (13 mg, 62% yield).

[00755] LC/MS: Calc’d m/z = 987.4 for Cs;HssNoO1o, found [M+H]* = 988.6.

4.10: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-((4-(4-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methyl)piperazin-1-
ylphenyl)amino)-2-oxoethyl)-3-phenylpropanamide (MT-GGFG-Compound 108)

Q Ho§ Ho H
o) o)
&/\/ NN \/\([)rN\)LH/\IOrN\:)LH/\IOrN\@
o N

0 TG
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[00756] The title compound was prepared according to Procedure 6 followed by Procedure 8
starting from Compound 4.9 (13 mg). Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 10 to 50% CH3CN/H20 + 0.1% TFA gradient to
provide the title compound as a white solid (3.1 mg, 20% yield).

[00757] LC/MS: Calc’d m/z=1170.5 for CsoHs7FN19O14, found [M+H]" = 1171.6.

4.11: (9H-fluoren-9-yl)methyl (S)-(1-(4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-bJquinolin-11-yl)-3,10-dioxo-7-oxa-
2,4,9-triazaundecan-11-yl)carbamate (Compound 4.11)

[00758] To a solution of Compound 1.2 (31 mg, 0.076 mmol) in DMF (750 uL) was added (9H-
fluoren-9-yl)methyl (2-(((2«(((4-nitrophenoxy)carbonyl)amino)ethoxy)methyl )amino)-2-
oxoethyl)carbamate (41 mg, 0.076 mmol) followed by iPraNEt (26 uL, 0.15 mmol). This solution
was stirred at room temperature for 2 h and then applied directly to 12 g C18 column. Purification
was accomplished as described in General Procedure 9, eluting with a 10 to 100% CH3CN/H20 +
0.1% TFA gradient to provide the title compound as a white solid (21 mg, 35% yield).

[00759] LC/MS: Calc’d m/z = 804.87 for C43H41FNsOo, found [M+H]" = 805.6.

4.12: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(1-((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-bJquinolin-11-yl)-3,10-dioxo-7-oxa-
2,4,9-triazaundecan-11-yl)-3-phenylpropanamide (MT-GGFG-AM-Compound 136)
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[00760] Compound 4.11 (21 mg, 0.026 mmol) was taken up in a 10% solution of piperidine in
DMF (1 mL) and stirred for 10 min. The piperidine solution was evaporated, the resulting residue
was redissolved in DMF (5 mL), and then evaporated to dryness once more. To this residue was
added DMF (50 uL) and DCM (450 uL) followed by Compound 4.4 (15 mg, 0.026 mmol), NMM
(10 uL) and HATU (10 mg, 0.026 mmol). Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 30 to 60% CH3CN/H20 + 0.1% TF A gradient to
provide the title compound as a yellow solid (7.6 mg, 26% yield).

[00761] LC/MS: Calc’d m/z=1127.1 for CssHs3FN10O16, found [M+H]"= 1128 2.

4.13: (9H-fluoren-9-yl)methyl (2-(((2-(chlorosulfonyl)ethoxy)methyl)amino)-2-
oxoethyl)carbamate (Compound 4.13)
FmocHN/\n’H\/o\/\S'ZO
0 ci
[00762] To a solution of Compound 4.5 (50 mg, 0.14 mmol), in DCM (800 uL) was added 2-
hydroxyethane-1-sulfonyl chloride (100 mg, 0.7 mmol) followed by TFA (200 uL). This solution
was stirred at room temperature for 30 min then evaporated to dryness. Purification was
accomplished as described in General Procedure 9, using a 10 g silica column and eluting with a
10 to 100% EtOAc/Hexanes gradient to provide the title compound as a clear film (31 mg, 50%
yield).

[00763] LC/MS: Calc’d m/z=452.1 for C20H21CIN2OsS, found [M+Na]*=472.9
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4.14: (9H-fluoren-9-yl)methyl (S)-(2-(((2-(N-((4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-
dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7]indolizino[1,2-bJquinolin-11-
yl)methyl)sulfamoyl)ethoxy)methyl)amino)-2-oxoethyl)carbamate (Compound 4.14)

)

[00764] The title compound was prepared as described in General Procedure 3, using Compound
1.2 (28 mg, 0.07 mmol) and Compound 4.13 (31 mg, 0.07 mmol). Purification was accomplished
as described in General Procedure 9, using a 12 g C18 column and eluting with a 10 to 100%
CH3CN/H20 + 0.1% TFA gradient to provide the title compound as a yellow solid (22 mg, 39%
yield).

[00765] LC/MS: Calc’d m/z = 825.9 for C42HaFNsO10S, found [M+H] = 826.7.

4.15: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-(((2-(N-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methyl)sulfamoyl)
ethoxy)methyl)amino)-2-oxoethyl)-3-phenylpropanamide (MT-GG FG-AM-Compound 129)

[00766] Compound 4.14 (22 mg, 0.027 mmol) was taken up in a 10% solution of piperidine in
DMF (1 mL) and stirred for 10 min. The piperidine solution was evaporated, the resulting residue

was redissolved in DMF (5 mL), and then evaporated to dryness once more. To this residue was
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added DMF (50 uL) and DCM (450 uL) followed by Compound 4.4 (30 mg, 0.053 mmol), NMM
(10 uL) and HATU (18 mg, 0.048 mmol). Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 30 to 60% CH3CN/H20 + 0.1% TF A gradient to
provide the title compound as a yellow solid (6.4 mg, 21% yield).

[00767] LC/MS: Calc’d m/z= 1148.2 for Cs3HgFNoO17S, found [M+H]* = 1148.6.

[00768] 'H NMR (300 MHz, MeOD) & 8.60 (t, J= 6.5 Hz, 1H), 8.36 (t, /= 8.6 Hz, 2H), 8.13 (d,
J=6.6Hz, 1H), 7.77 (d, J=10.6 Hz, 1H), 7.65 (d, J = 4.8 Hz, 1H), 7.28 — 7.00 (m, 6H), 6.80 (s,
2H), 5.69 — 5.50 (m, 3H), 5.45 — 5.33 (m, 2H), 4.44 (dd, J=8.7, 5.7 Hz, 1H), 3.96 (t, /= 5.3 Hz,
2H), 3.90 — 3.76 (m, 5H), 3.76 — 3.57 (m, 7H), 3.09 — 2.81 (m, 3H), 2.61 — 2.45 (m, 5H), 2.04 —
1.90 (m, 2H), 1.03 (t, J = 7.3 Hz, 3H).

4.16: (9H-fluoren-9-yl)methyl (S)-(2-(((morpholin-2-ylmethoxy)methyl)amino)-2-
oxoethyl)carbamate (Compound 4.16)

’ 0™
FmocHN/\n’N\/o\)\/N'—I
(o}

[00769] To a solution of Compound 4.5 (100 mg, 0.27 mmol) in DCM (800 uL) was added (S)-
morpholin-2-ylmethanol (160 mg, 1.36 mmol) followed by TFA (200 uL). This solution was
stirred at room temperature for 1 h then evaporated to dryness. Purification was accomplished as
described in General Procedure 9, using a 12 g C18 flash column and eluting with a 10 to 90%
CH3CN/H20 + 0.1% TF A gradient to provide the title compound as a yellow solid (TFA salt, 105
mg, 72% yield).

[00770] LC/MS: Calc’d m/z = 425.2 for C23H27N30s, found [M+Na] ™= 448.0.

4.17: (9H-fluoren-9-yl)methyl (2-(((((S)-4-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-
dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-
yl)methyl) morp holin-2-yl) methoxy)methyl)amino)-2-oxoethyl)carbamate (Compound 4.17)
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[00771] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (50 mg, 0.117 mmol) and Compound 4.16 (63 mg, 0.117 mmol). Preparative
HPLC purification was accomplished as described in General Procedure 9, eluting with a 10 to
100% CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white solid (TFA
salt, 33 mg, 35% yield).

[00772] LC/MS: Calc’d m/z = 817.9 for C4sHasFN;5Oo, found [M+H]' = 818.7.

4.18: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-(((((S)-4-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,1 4-
dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-

yl)methyl) morp holin-2-yl) methoxy)methyl)amino)-2-oxoethyl)-3-phenylpropanamide (MT-
GGFG-AM-Compound 113)

0

[00773] Compound 4.17 (33 mg, 0.04 mmol) was taken up in a 10% solution of piperidine in
DMF (1 mL) and stirred for 10 min. The piperidine solution was evaporated, the resulting residue
was redissolved in DMF (5 mL), and then evaporated to dryness once more. To this residue was
added DMF (100 uL) and DCM (900 uL) followed by Compound 4.4 (45 mg, 0.08 mmol), NMM
(20 uL) and HATU (28 mg, 0.073 mmol). Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 30 to 60% CH3CN/H20 + 0.1% TF A gradient to
provide the title compound as a yellow solid (22 mg, 48% yield).
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[00774] LC/MS: Calc’d m/z = 1140.2 for CseHssFNoO1s, found [M+H]" = 1141.1.

[00775] 'HNMR (300 MHz, MeOD) § 8.35 (d, J= 7.5 Hz, 2H), 7.74 — 7.61 (m, 1H), 7.53 (s, 1H),
7.34—7.10 (m, 6H), 6.81 (s, 2H), 5.65 — 5.30 (m, 4H), 4.64 (t, J = 3.4 Hz, 2H), 4.42 (i, /= 6.3,
2.5 Hz, 1H), 4.09 (d, J = 12.3 Hz, 1H), 3.98 — 3.76 (m, 8H), 3.72 (t, J = 6.0 Hz, 2H), 3.69 — 3.44
(m, 17H), 3.21 —2.85 (m, 3H), 2.64 — 2.42 (m, SH), 2.03 — 1.84 (m, 2H), 0.98 (t, J = 7.3 Hz, 3H).

4.19: (9H-fluoren-9-yl)methyl (S)-(2-((((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methoxy)methyl)
amino)-2-oxoethyl)carbamate (Compound 4.19)

FmocHN/\‘f0
HN
N

[00776] Compound 3.5 (55 mg, 0.11 mmol) was dissolved in TFA (500 uL) and stirred at room
temperature for 20 min, then hexafluoroisopropanol (2 mL) was added followed by Compound 4.5
(40 mg, 0.11 mmol). This solution was stirred at room temperature for ~16 h then concentrated to
dryness. Purification was accomplished as described in General Procedure 9, using a 12 g C18
flash column and eluting with a 10 to 50% CH3CN/HO + 0.1% TFA gradient to provide the title

compound as a yellow solid (11 mg, 14% yield).
[00777] LC/MS: Calc’d m/z=719.7 for C39H34FN;sOs, found [M+H]"= 720.6.

4.20: (S)-N-(2-(((((S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methoxy)methyl)amino)-2-oxoethyl)-2-(1-
(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,16-diazaoctadecan-18-
amido)-3-phenylpropanamide (MT-GGFG-AM-Compound 141)
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[00778] Compound 4.19 (11 mg, 0.015 mmol) was taken up in a 10% solution of piperidine in

DMF (1 mL) and stirred for 10 min. The piperidine solution was evaporated, the resulting residue
was redissolved in DMF (5 mL), and then evaporated to dryness once more. To this residue was
added DMF (50 uL) and DCM (450 uL) followed by Compound 4.4 (26 mg, 0.045 mmol), NMM
(5 uL) and HATU (18 mg, 0.045 mmol). Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 32 to 45% CH3CN/H20 + 0.1% TFA gradient to
provide the title compound as a yellow solid (4.6 mg, 29% yield).

[00779] LC/MS: Calc’d m/z = 1142.0 for CsoHssFNoOys, found [M+H]" = 1143.1.

[00780] 'H NMR (300 MHz, MeOD) & 8.36 (s, 1H), 8.28 (d, J= 6.1 Hz, 1H), 8.16 (dd, J=20.1,
6.8 Hz, 3H), 7.59 — 7.44 (m, 2H), 7.31 — 7.08 (m, 6H), 6.79 (s, 2H), 5.58 (d, J = 16.1 Hz, 1H), 5.37
(d,J=16.1 Hz, 1H), 5.30 — 5.16 (m, 3H), 4.56 — 4.39 (m, 1H), 4.07 — 3.90 (m, 2H), 3.85 (dt, J =
11.5, 5.4 Hz, 4H), 3.79 — 3.67 (m, 4H), 3.67 — 3.55 (m, 7H), 3.54 (d, J = 6.5 Hz, 8H), 3.10 (dd, J
=14.0,6.1 Hz, 1H), 2.92 (dd, J= 13.9, 9.1 Hz, 1H), 2.53 (t, J= 6.0 Hz, 2H), 1.98 (q, J = 7.2 Hz,
2H), 131 (s, 1H), 1.04 (t, J= 7.3 Hz, 3H).

4.21: N-((S)-1-((S)-9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-b]quinolin-11-yl)-9-benzyl-3,8,11,14-tetraoxo-2-oxa-4,7,10,13-
tetraazapentadecan-15-yl)-6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl) hexanamide (MC-GGFG-
AM-Compound 141)
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[00781] Compound 4.19 (25 mg, 0.035 mmol) was taken up in a 10% solution of piperidine in
DMF (1 mL) and stirred for 10 min. The piperidine solution was evaporated, the resulting residue
was redissolved in DMF (5 mL), and then evaporated to dryness once more. To this residue was
added DMF (50 uL) and DCM (450 uL), followed by MC-GGF-OH (33 mg, 0.07 mmol), NMM
(20 uL) and HATU (25 mg, 0.066 mmol). Preparative HPLC purification was accomplished as
described in General Procedure 9, eluting with a 30 to 50% CH3CN/H20 + 0.1% TF A gradient to
provide the title compound as a yellow solid (4.3 mg, 13% yield).

[00782] LC/MS: Calc’d m/z = 952.0 for C47HsoFNoO12, found [M+H]* = 952.9.

[00783] 'H NMR (300 MHz, CD3CN) § 7.96 — 7.72 (m, 1H), 7.39 — 7.07 (m, 8H), 6.94 (d, /= 9.1
Hz, 1H), 6.73 (s, 2H), 5.44 (d, J = 16.2 Hz, 1H), 5.25 (d, J = 16.2 Hz, 1H), 5.06 (d, /= 4.4 Hz,
2H), 4.81(d, J = 26.1 Hz, 4H), 4.61 (s, 1H), 3.96 (s, 1H), 3.77 (d, J= 8.1 Hz, 7H), 3.02 (d, J = 5.6
Hz, 5H), 2.19 (t, /= 7.7 Hz, 3H), 1.50 (dp, J= 14.8, 7.4 Hz, 6H), 1.32 — 1.12 (m, 3H), 0.96 (t, J =
7.2 Hz, 3H).

4.22: tert-butyl (2-((2-(((S)-1-((2-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-9-yl)amino)-2-oxoethyl)amino)-1-
oxo0-3-phenylpropan-2-yl)amino)-2-oxoethyl)amino)-2-oxoethyl)carbamate (Compound 4.22)

ZT

0 H (0]
BocHN N
o0 \)Lﬂ/\g’ oy

o




10

15

WO 2023/178452 PCT/CA2023/050406
207

[00784] The title compound was prepared according to Procedure 7 starting from Compound 140
(28 mg). Preparative HPLC purification was accomplished as described in General Procedure 9,
eluting with a 10 to 50% CH3CN/H20 + 0.1% TFA gradient to provide the title compound as a
white solid (10 mg, 17% yield).

[00785] LC/MS: Calc’d m/z=799.3 for C4H42N701, found [M+H]" = 800.6.

4.23: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,1 5-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-9-yl)amino)-2-oxoethyl)-3-
phenylpropanamide (MT-GGFG-Compound 140)

10

[00786] The title compound was prepared according to General Procedure 6 followed by General
Procedure 8 starting from Compound 4.22 (10 mg). Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 10 to 50% CH3CN/H20 + 0.1%
TFA gradient to provide the title compound as a white solid (6.8 mg, 55% yield).

[00787] LC/MS: Calc’d m/z = 982.4 for C4gHsi FNgO14, found [M+H]* = 983.6.

4.24: tert-butyl (2-((2-(((S)-1-((2-(((S)-4-ethyl-8-fluoro-4-hydroxy-1 1-(morp holinomethyl)-
3,14-dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4': 6,7 [indolizino[1,2-b]quinolin-9-yl)amino)-2-
oxoethyl)amino)-1-oxo-3-phenylpropan-2-yl)amino)-2-oxoethyl)amino)-2-oxoethyl)carbamate
(Compound 4.24)
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[00788] The title compound was prepared according to General Procedure 7 starting from
Compound 142 (TFA salt, 45 mg). Purification was accomplished as described in General
Procedure 9, using a 12 g C18 flash column and eluting with a 10 to 50% CH3CN/H,0 + 0.1%
TFA gradient to provide the title compound as a white solid (13 mg, 22% yield).

[00789] LC/MS: Calc’d m/z = 898.4 for CqsHs1NgO11, found [M+H]* = 899.6.

4.25: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,1 5-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-(((S)-4-ethyl-8-fluoro-4-hydroxy-11-(morp holinomethyl)-
3,14-dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4': 6,7 [indolizino[1,2-b]quinolin-9-yl)amino)-2-
oxoethyl)-3-phenylpropanamide (MT-GG FG-Compound 142)

[00790] The title compound was prepared according to General Procedure 6 followed by General
Procedure 8 starting from Compound 4.24 (13 mg). Preparative HPLC purification was
accomplished as described in General Procedure 9, eluting with a 10 to 50% CH3CN/H20 + 0.1%

TFA gradient to provide the title compound as a white solid (2.6 mg, 17% yield).
[00791] LC/MS: Calc’d m/z = 1081.4 for Cs3HsoFNoO1s, found [M+H]" = 1082.6.

[00792] 'H NMR (300 MHz, MeOD) & 9.34 (d, J = 8.5 Hz, 1H), 7.87 (d, /= 11.8 Hz, 1H), 7.62
(s, 1H), 7.33 — 7.19 (m, SH), 6.80 (s, 2H), 5.62 (d, J= 16.3 Hz, 1H), 5.51 (s, 2H), 5.47 — 5.35 (m,
3H),4.73 (dd, J=9.6, 5.1 Hz, 1H), 4.61 (s, 3H), 4.30 —4.15 (m, 2H), 4.11 (s, 2H), 4.00 — 3.82 (m,
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4H), 3.82 —3.70 (m, 7H), 3.70 — 3.50 (m, 13H), 3.18 — 3.04 (m, 1H), 2.88 (s, 1H), 2.64 (d, /=58
Hz, 4H), 2.54 (t, J= 6.0 Hz, 2H), 2.09 — 1.92 (m, 2H), 1.03 (t, /= 7.3 Hz, 3H).

4.26: (9H-fluoren-9-yl)methyl (S)-(12-benzyl-1-(4-nitrophenoxy)-1,8,11,14,17-pentaoxo-2,5-
dioxa-7,10,13,16-tetraazaoctadecan-18-yl)carbamate (Compound 4.26)

0] 0]
Fmoc’H\)LN/\[rH\:)LN/\IrNHAO/\/OTO\Q
H o \(Hj o} ° NO,
[00793] To a stirring solution of Compound 4.6 (60 mg) in dichloromethane (2 mL) was added
ethylene glycol (100 uL) followed by trifluoracetic acid (0.4 mL). After 30 min the reaction was
concentrated in vacuo. Purification of the intermediate compound was accomplished as described
in General Procedure 9, using a 10 g flash column and eluting with a 0 to 20%
dichloromethane/methanol gradient. To the purified intermediate in tetrahydrofuran (0.5 mL) was
added bis-nitrophenol carbonate (58 mg) followed by DIPEA (50 uL.). The solution was stirred for
16 h, quenched with acetic acid (~ 100 uL) then concentrated to dryness. Purification was
accomplished as described in General Procedure 9, using a 10 g flash column and eluting with a 0
to 20% dichloromethane/methanol gradient to provide the title compound as a white solid (40 mg,

53% yield from Compound 4.6).
[00794] LC/MS: Calc’d m/z=796.3 for C4H40NeO12, found [M+Na] = 819.4.

4.27: (S)-16-amino-10-benzyl-6,9,12,15-tetraoxo-3-oxa-5,8,11,14-tetraazahexadecyl (((S)-4-
ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)carbamate (Compound 4.27)

0 e OO
HzN\)LH/\g,N\é)LH/\n,NH 0 ¥

HN

&
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[00795] To a solution of Compound 4.26 (40 mg) in dimethylformamide (I mL) was added
DIPEA (26 uL) then a solution of Compound 1.2 (24 mg) in dimethylformamide (0.5 mL). This
solution was stirred for 4 h at room temperature then quenched with a 20% piperidine in
dimethylformamide solution (0.5 mL) and stirred for an additional 20 min. Purification was
accomplished as described in General Procedure 9, using a 12 g C18 flash column and eluting with
a 10 to 50% CH3CN/H20 + 0.1% TFA gradient to provide the title compound as a white solid
(TFA salt, 19 mg, 39% yield).

[00796] LC/MS: Calc’d m/z = 844.3 for C41H4sFNsO11, found [M+H]* = 845.6.

4.28: (S)-10-benzyl-29-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-y)-6,9,12,15,18-pentaoxo-
3,21,24,27-tetraoxa-5,8,11,14,17-pentaazanonacosyl (((S)-4-ethyl-8-fluoro-4-hydroxy-9-
methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4":6,7 [indolizino[1,2-b Jquinolin-11-
yl)methyl)carbamate (MT-GGFG-AM-Compound 139)

0 H O H (O ~ 0.0
o) o) N N NH N0 N\ \f
o}

&

[00797] The title compound was prepared according to General Procedure 8 starting from
Compound 4.27 (10 mg). Preparative HPLC purification was accomplished as described in
General Procedure 9, eluting with a 10 to 50% CH3CN/H20 + 0.1% TFA gradient to provide the
title compound as a white solid (8.8 mg, 75% yield).

[00798] LC/MS: Calc’d m/z = 1127.4 for Cs4Hs2FNoO17, found [M+H]" = 1128.6.

[00799] 'H NMR (300 MHz, MeOD) & 8.27 (d, J = 8.1 Hz, 1H), 7.81 (d, /= 10.7 Hz, 1H), 7.65
(s, 1H), 7.32 — 7.16 (m, SH), 6.81 (s, 2H), 5.62 (d, J = 16.4 Hz, 1H), 5.53 (s, 2H), 5.42 (d, J= 16.4
Hz, 1H), 4.93 (s, 2H), 4.67 (s, 1H), 4.51 (dd, J=9.3,5.6 Hz, 1H), 4.18 (t, J = 4.7 Hz, 2H), 4.01 —
3.44 (m, 19H), 3.17 (dd, J = 13.9, 5.8 Hz, 1H), 2.97 (dd, J = 13.9, 9.0 Hz, 1H), 2.57 (s, 3H), 2.52
(t,J=6.0 Hz, 2H), 2.03 — 1.91 (m, 2H), 1.03 (t, J = 7.4 Hz, 3H).
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4.29: (S)-2-amino-N-(4-ethyl-8-fluoro-4-hydroxy-11-(hydroxymethyl)-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-9-yl)acetamide (Compound 4.29)

HO":
\0

[00800] To a stirring solution of Fmoc-glycine (217 mg) in dimethylformamide (2.5 mL) was
added HATU (254 mg), HO At (83 mg) then NMM (188 uL). This solution was stirred for 10 min
then Compound 141 (50 mg) was added and the reaction was stirred at room temperature for 16 h.
Lithium hydroxide (2.5 mL, 1 M in water) was added, and the reaction mixture was stirred for 2
h. This solution was partially concentrated, then a solution of 20% piperidine in
dimethylformamide (0.5 mL) was added and was stirred for another 20 min. The reaction was then
evaporated onto celite and purification was accomplished as described in General Procedure 9,
using a 12 g C18 flash column and eluting with a 0 to 40% CH3CN/H2O + 0.1% TFA gradient to
provide the title compound as a white solid (TFA salt, 44 mg, 62% yield).

[00801] LC/MS: Calc’d m/z = 468.1 for Co3Hz1FN4Os, found [M+H]" = 469 4.

[00802] 'H NMR (300 MHz, MeOD) & 8.99 (d, J = 8.3 Hz, 1H), 7.99 (s, 1H), 7.87 (d, J = 12.0
Hz, 1H), 7.55 (s, 1H), 5.60 (d, J = 16.3 Hz, 1H), 5.46 — 5.35 (m, 3H), 5.30 (s, 2H), 3.53 —3.45 (m,
1H), 3.43 — 3.38 (m, 1H), 2.03 — 1.87 (m, 2H), 1.02 (t, J = 7.3 Hz, 3H).

4.30: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-(((S)-4-ethyl-8-fluoro-4-hydroxy-11-(hydroxymethyl)-3,14-
dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-9-yl)amino)-2-
oxoethyl)-3-phenylpropanamide (MT-GGFG-Compound 141)
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[00803] To a stirring solution of Compound 4.4 (23 mg) in a mixture of dimethylformamide (0.1
mL) and dichloromethane (0.9 mL) was added HATU (14 mg), a solution of Compound 4.29 (20
mg) in dimethyl formamide (0.1 mL) and dichloromethane (0.9 mL), and DIPEA (24 uL). The

5  mixture was stirred for 15 min, then the reaction was partially concentrated. Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 0 to 40%
CH3CN/H20 + 0.1% TFA gradient to provide the title compound as a white solid (7.1 mg, 20%
yield).

[00804] LC/MS: Calc’d m/z = 1012.4 for C4oHs3FN5O1s, found [M+H]" = 1013.6.

10 [00805] 'HNMR (300 MHz, MeOD) & 9.89 (s, 1H), 8.75 (d,J= 8.3 Hz, 1H), 8.44 — 8.32 (m, 1H),
8.27 — 8.14 (m, 2H), 7.78 (d, J = 11.9 Hz, 1H), 7.53 (s, 1H), 7.39 — 7.20 (m, SH), 6.82 (s, 2H),
5.57(d,J=16.3 Hz, 1H), 5.39 (d, J = 16.3 Hz, 1H), 5.34 — 5.25 (m, 2H), 5.22 (s, 2H), 4.32 — 4.09
(m, 2H), 3.96 — 3.83 (m, 3H), 3.76 (t, J = 6.0 Hz, 2H), 3.69 — 3.62 (m, 2H), 3.62 — 3.47 (m, 9H),
3.40 —3.33 (m, 1H), 3.08 (dd, J = 14.0, 9.6 Hz, 1H), 2.56 (t, /= 6.1 Hz, 2H), 2.03 — 1.91 (m, 2H),

15 1.04(t,J=7.3 Hz, 3H).

4.31: tert-butyl (S)-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)carbamate (Compound 4.31)

[00806] To a stirring solution of Compound 145 (32 mg) in dichloromethane (2 mL) and
20  acetonitrile (0.5 mL) was added di-tert-butyl dicarbonate (20 uL) followed by DIPEA (42 uL). The
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reaction mixture was stirred at room temperature for 3 h then concentrated to dryness to provide

the title compound as a red solid (34 mg, 87%).
[00807] LC/MS: Calc’d m/z = 510.2 for CasHa7FN4Os, found [M+H] = 511.2.

4.32: tert-butyl (S)-((9-(2-aminoacetamido)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7]indolizino[1,2-b Jquinolin-11-yl)methyl)carbamate (Compound
4.32)

[00808] To a stirring solution of Fmoc-glycine (98 mg) in dimethylformamide (1 mL) was added
HATU (115 mg), HOAt (37 mg) then NMM (85 pL). This solution was stirred for 10 min, then
Compound 4.31 (28 mg) was added. The reaction was stirred at room temperature for 16 h then
quenched with a solution of 20% piperidine in dimethylformamide (1 mL) and stirred for an
additional 20 min. Purification was accomplished as described in General Procedure 9, using a 12
g C18 flash column and eluting with a 5 to 40% CH3CN/H20 + 0.1% TF A gradient to provide the
title compound as a white solid (TFA salt, 25 mg, 67% yield).

[00809] LC/MS: Calc’d m/z = 567.2 for C2sH30FNsO7, found [M+H]" = 568.4.

[00810] 'H NMR (300 MHz, MeOD) & 9.01 (d, J = 8.3 Hz, 1H), 7.83 (d, /= 11.9 Hz, 1H), 7.52
(s, 1H), 5.57 (d, J=16.4 Hz, 1H), 5.38 (d, J=16.3 Hz, 1H), 5.27 (d, J= 3.1 Hz, 2H), 4.80 (s, 2H),
4.10 (s, 2H), 1.97 (q, J = 7.4 Hz, 2H), 1.50 (s, 9H), 1.02 (t, J= 7.3 Hz, 3H).

4.33: tert-butyl (((S)-9-(2-((S)-2-(2-(2-aminoacetamido)acetamido)-3-
phenylpropanamido)acetamido)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-
1H-pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)carbamate (Compound 4.33)
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[00811] To a stirring solution of Fmoc-GGF-OH (28 mg) and HATU (20 mg) in a mixture of
DMF (0.2 mL) and dichloromethane (1.8 mL) was added Compound 4.32 (25 mg) followed by

0] H o)
HsN N
ZJL”,\!; Ky

DIPEA (32 uL). This solution was stirred for 15 min at room temperature, quenched with a
solution of 20% piperidine in dimethylformamide (0.250 mL), stirred for an additional 20 min,
then partially concentrated in vacuo. Purification was accomplished as described in General
Procedure 9, using a 12 g C18 flash column and eluting with a 10 to 45% CH3CN/H20 + 0.1%
TFA gradient to provide the title compound as a white solid (TFA salt, 22 mg, 64% yield).

[00812] LC/MS: Calc’d m/z = 828.3 for C41H4sFNgO1, found [M+H]" = 829.6.

4.34: (S)-N-(2-(((S)-11-(aminomethyl)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7indolizino[1,2-b Jquinolin-9-yl)amino)-2-oxoethyl)-2-(1-(2,3-
dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,16-diazaoctadecan-18-amido)-
3-phenylpropanamide (MT-GGFG-Compound 145)

0

[00813] The title compound was prepared according to Procedure 6 followed by Procedure 8
starting from Compound 4.33 (15 mg). Preparative HPLC purification of the intermediate Boc-
protected compound was accomplished as described in General Procedure 9, eluting with a 10 to
50% CH3CN/H20 + 0.1% TFA gradient. The title compound was obtained post Boc-deprotection
as a white-solid (TFA salt, 8.5 mg, 52% yield).

[00814] LC/MS: Calc’d m/z= 1011.4 for C49Hs3FNsOys, found [M+H]" = 1012.6.
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[00815] 'HNMR (300 MHz, MeOD) § 9.04 (d, J= 8.0 Hz, 1H), 8.40 (d, /= 5.7 Hz, 1H), 8.21 (d,
J=17.7Hz, 1H), 8.05 (d,J = 11.5Hz, 1H), 7.67 (s, IH), 7.42 — 7.03 (m, SH), 6.81 (s, 2H), 5.63 (d,
J=16.4Hz, 1H), 5.51 (s, 1H), 5.43 (d, J = 16.5 Hz, 1H), 4.81 (s, 2H), 4.75 — 4.58 (m, 1H), 4.29
— 4.10 (m, 2H), 3.98 — 3.81 (m, 4H), 3.78 — 3.71 (m, 2H), 3.71 — 3.63 (m, 2H), 3.62 — 3.53 (m,
9H), 3.14 — 2.98 (m, 1H), 2.54 (t, J = 6.0 Hz, 2H), 2.08 — 1.93 (m, 2H), 1.03 (t, /= 7.3 Hz, 3H).

4.35: (9H-fluoren-9-yl)methyl(S)-(2-((4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-11-(piperidin-1-
yimethyl)-3,4,12,14-tetrahydro-1H-pyrano[3',4': 6,7 [indolizino[1,2-b]quinolin-9-yl)amino)-2-
oxoethyl)carbamate (Compound 4.35)

[00816] To a solution of Fmoc-Gly-OH (100.9 mg, 0.34 mmol) in dimethylformamide (550 uL)
was added NMM (0.112 mL,1.02 mmol) and HATU (0.103 g, 0.272 mmol). This solution was
stirred at room temperature for 20 min, then a solution of Compound 148 (32.5 mg, 0.068 mmol) in
DMF (250 uL) was added, and the reaction mixture was stirred for 16 h. Purification was
accomplished as described in General Procedure 9, using a 12 g C18 flash column and eluting with
a 510 40% CH3CN/H;O + 0.1% TF A gradient. The obtained residue was re-purified according to
General Procedure 9, using a 10 g flash column and eluting with a 0 to 10% MeOH/DCM gradient
to provide the title compound as a yellow powder (15.3 mg, 30% yield).

[00817] LC/MS: Calc’d m/z = 757.3 for C4sH4FNsO7, found [M+H] = 758.6.

4.36: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-11-(piperidin-1-
yimethyl)-3,4,12,14-tetrahydro-1H-pyrano[3',4': 6,7 [indolizino[1,2-b]quinolin-9-yl)amino)-2-
oxoethyl)-3-phenylpropanamide (MT-GG FG-Compound 148)
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[00818] Toa 50 mL flask containing Compound 4.35 (15.3 mg, 0.02 mmol) was added a solution

of 20% piperidine in DMF (2.0 mL). This solution was stirred at room temperature for 5 min then
evaporated to dryness. The obtained residue was then dissolved in 10% DMF/DCM (1.0 mL), then
NMM (5.50 pL, 0.05 mmol), Compound 4.4 (11.2 mg, 0.02 mmol) and HATU (8.7 mg, 0.02
mmol) were added. This solution was stirred for 45 min, then partially evaporated. Preparative
HPLC purification was accomplished as described in General Procedure 9, eluting with a 15 to
45% CH3CN/H0 + 0.1% TFA gradient to give the title product as a yellow powder (7.8 mg, 33%
yield).

[00819] LC/MS: Calc’d m/z = 1079.4 for Cs4Hs2FNoO14, found [M+H]" = 1080.8.

[00820] 'H NMR (300 MHz, MeOD) & 8.99 (d, J = 8.2 Hz, 1H), 7.52 (d, J = 12.3 Hz, 1H), 7.39
—7.25 (m, 5H), 7.25 — 7.17 (m, 1H), 6.79 (s, 2H), 5.53 (d, J = 16.4 Hz, 1H), 5.33 (d, J= 16.5 Hz,
1H), 480 — 4.72 (m, 1H), 4.32 -4.11 (m, 2H), 3.98 — 3.79 (m, 6H), 3.76 (t, J = 6.0 Hz, 2H), 3.66
~3.60 (m, 2H), 3.62 — 3.49 (m, 10H), 3.15 — 3.03 (m, 1H), 2.65 — 2.47 (m, 6H), 1.96 (q, J = 7.4
Hz, 2H), 1.72 - 1.57 (m, 4H), 1.57 — 1.42 (m, 2H), 1.03 (t, J = 7.4 Hz, 3H).

4.37: tert-butyl (2-((2-(((S)-1-((2-((4-(N-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-
yl)methyl)sulfamoyl)phenyl)amino)-2-oxoethyl)amino)-1-oxo-3-phenylpropan-2-yl)amino)-2-
oxoethyl)amino)-2-oxoethyl)carbamate (Compound 4.37)
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[00821] The title compound was prepared according to General Procedure 7 starting from
Compound 127 (46 mg). Preparative HPLC purification was accomplished as described in General

Procedure 9, eluting with a 10 to 60% CH3CN/H20 + 0.1% TFA gradient to provide the title
compound as a white solid (7.2 mg, 21% yield).

[00822] LC/MS: Calc’d m/z = 983.0 for C4sHs51NgO12S, found [M+H]"= 983.9.

4.38: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-((4-(N-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methyl)sulfamoyl)
phenyl)amino)-2-oxoethyl)-3-phenylpropanamide (MT-GG FG-Compound 127)

[00823] The title compound was prepared according to Procedure 6 followed by Procedure 8
starting from Compound 4.37 (7.2 mg). Preparative HPLC purification was accomplished as
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described in General Procedure 9, eluting with a 10 to 50% CH3CN/H20 + 0.1% TF A gradient to
provide the title compound as a white solid (1 mg, 12% yield).

[00824] LC/MS: Calc’d m/z = 1166.2 for CssHsoFNoO1s, found [M+H]" = 1167.1

4.39: (9H-fluoren-9-yl)methyl ((7S)-1-((3-azabicyclo[3.1.1]heptan-6-yl)oxy)-7-benzyl-3,6,9,12-
tetraoxo-2,3,8,11-tetraazatridecan-13-yl)carbamate (Compound 4.39)

9 H 9 H
F HN N N__O
moc \)LH/\IC]), \-)LH/\g, ~ \@\IH

O

[00825] Toa stirring solution of Compound 4.6 (44 mg) in dichloromethane (2 mL) was added 3-
azabicyclo[3.1.1]heptan-6-ol (5.3 mg) followed by trifluoracetic acid (0.4 mL). After 30 min the
reaction was concentrated in vacuo. Purification was accomplished as described in General
Procedure 9, using a 10 g flash column and eluting with a 0 to 20% dichloromethane/methanol

gradient to provide the title compound as a white solid (14.7 mg, 46% yield).
[00826] LC/MS: Calc’d m/z = 682.8 for C37HuNeO, found [M+H]* = 683.6.

4.40: (28)-2-(2-(2-aminoacetamido)acetamido)-N-(2-((((3-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-
methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-bJquinolin-11-
yl)methyl)-3-azabicyclo[3. 1. 1 Jheptan-6-yl) oxy)methyl)amino)-2-oxoethyl)-3-
phenylpropanamide (Compound 4.40)

[00827] The title compound was prepared according to General Procedure 1 starting from

Compound 1.1 (3 mg, 0.007 mmol) and Compound 4.39 (14.7 mg, 0.022 mmol) and utilizing 200
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ul. DMF. Following complete consumption of Compound 1.1, a solution of 20% piperidine in
DMF (200 uL) was added and this solution was stirred at room temperature for 10 min. Preparative
HPLC purification was accomplished as described in General Procedure 9, eluting with a 20 to
37% CH3CN/H;0 + 0.1% TF A gradient to give the title compound as an off-white solid (TF A salt,
1.8 mg, 29 % yield).

[00828] LC/MS: Calc’d m/z = 852.9 for CasHioFNsOo, found [M+H]' = 853.7.

4.41: (28)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,16-
diazaoctadecan-18-amido)-N-(2-((((3-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methyl)-3-
azabicyclo[3.1.1]heptan-6-yl)oxy)methyl)amino)-2-oxoethyl)-3-phenylpropanamide (MT-
GGFG-AM-Compound 117)

o 0 N
ti/\/ o V\'g \)Lﬂ
o

0

[00829] The title compound was prepared according to Procedure 8 starting from Compound 4.40
(1.8 mg). Preparative HPLC purification was accomplished as described in General Procedure 9,
eluting with a 25 to 45% CH3CN/H,O + 0.1% TFA gradient to provide the title compound as a
white-solid (TFA salt, 0.5 mg, 22% yield).

[00830] LC/MS: Calc’d m/z=1135.5 for Cs7HssFNoO1s, found [M+H]"=1136.3.

4.42: (9H-fluoren-9-yl)methyl (S)-(9-benzyl-1-(3-fluoroazetidin-3-yl)-5,8,11,14-tetraoxo-2-
oxa-4,7,10,13-tetraazapentadecan-15-yl)carbamate (Compound 4.42)
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[00831] To a stirring solution of Compound 4.6 (144 mg) in dichloromethane (2 mL) was added
(3fluoroazetidin-3 -yl )methanol (16 mg) followed by trifluoracetic acid (0.4 mL). After 30 min the
reaction was concentrated in vacuo. Purification was accomplished as described in General
Procedure 9, using a 10 g flash column and eluting with a 0 to 20% dichloromethane/methanol

gradient to provide the title compound as a white solid (55 mg, 54% yield).
[00832] LC/MS: Calc’d m/z = 674.7 for C3sHzoNgFO~, found [M+H]" = 675.6.

4.43: (S)-2-(2-(2-aminoacetamido)acetamido)-N-(2-((((1-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-
methyl-3,14-dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-bJquinolin-11-
yl)methyl)-3-fluoroazetidin-3-yl) methoxy)methyl)amino)-2-oxoethyl)-3-phenylpropanamide
(Compound 4.43)

[00833] The title compound was prepared according to General Procedure 1 starting from
Compound 1.1 (11.6 mg, 0.027 mmol) and Compound 4.42 (55 mg, 0.082 mmol) and utilizing
500 uL DMF. Following complete consumption of Compound 1.1, a solution of 20% piperidine
in DMF (500 uL) was added and this solution was stirred at room temperature for 10 min.
Preparative HPLC purification was accomplished as described in General Procedure 9, eluting
with a 25 to 32% CH3CN/H20 + 0.1% TFA gradient to give the title compound as an off-white
solid (TFA salt, 8.1 mg, 28 % yield).

[00834] LC/MS: Calc’d m/z = 844.3 for CaHasF2NgOo, found [M+H]* = 8453
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4.44: (S)-2-(1-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-12,15-dioxo-3,6,9-trioxa-13,1 6-
diazaoctadecan-18-amido)-N-(2-((((1-(((S)-4-ethyl-8-fluoro-4-hydroxy-9-methyl-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-11-yl) methyl)-3-
fluoroazetidin-3-yl)methoxy)methyl)amino)-2-oxoethyl)-3-phenylpropanamide (MT-GG FG-
AM-Compound 118)

o H 9 H 9 H
o o N N N_ O
o
N

O

0
[00835] The title compound was prepared according to Procedure 8 starting from Compound 4.43
(8.1 mg). Preparative HPLC purification was accomplished as described in General Procedure 9,

eluting with a 25 to 45% CH3CN/H,O + 0.1% TFA gradient to provide the title compound as a
white-solid (TFA salt, 2.9 mg, 28% yield).

[00836] LC/MS: Calc’d m/z= 1127.4 for CssHs3F2NoOys, found [M+H] = 1128.8.

4.45: (S)-10-BENZYL-23-(2,5-DI0X0-2,5-DIHYDRO-1 H-PYRROL-1-Y¥1)-6,9,12,15,18-PENTAOXO-
3-0x4-5,8,11,14,17-PENTAAZATRICOSYL (((S)-4-ETHYL-8-FLUORO-4-HYDROXY-9-METHYL-
3,14-p10x0-3,4,12,14-TETRAHYDRO-1H-PYRANO[3',4':6,7][INDOLIZINO[1,2-B]QUINOLIN-1 1-

YL)METHYL) CARBAMATE (MC-GGFG-AM-CoMPOUND 139)

gj/\/\)iu/\g«niu/(?\)iuz\o/\ﬂIO
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[00837] To Compound 4.27 (450 mg) was added a solution of 2,5-dioxopyrrolidin-1-yl 6-(2,5-
dioxopyrrol-1-yl)hexanoate (130 mg) and N-ethyldiisopropylamine (250 uL) in DMF (10 mL).
This solution was stirred at room temperature for 30 min then concentrated to ~1 mL volume.
Purification was accomplished as described in General Procedure 9 first using a 60 g C18 flash
column and eluting with a 10 to 60% CH3CN/H;O + 0.1% TFA gradient followed by preparative
HPLC of impure fractions using a 20 to 50% CH3CN/H20 + 0.1% TFA gradient to provide the
title compound as a white solid (320 mg, 66% yield).

[00838] LC/MS: Calc’d m/z=1037.4 for CsiHscFN9O14, found [M+H] = 1038.6.

[00839] 'H NMR (300 MHz, MeOD) 6 8.10 (d, /= 8.1 Hz, 2H), 8.01 (s, 1H), 7.95 (d, /= 7.0 Hz,
1H), 7.74 (d, J = 10.4 Hz, 1H), 7.66 (s, 1H), 7.56 (s, 1H), 7.32 — 7.10 (m, SH), 6.69 (s, 2H), 5.63
(d, J=16.4 Hz, 1H), 5.46 (s, 2H), 5.32 (s, 1H), 5.28 (d, J = 16.5 Hz, 1H), 4.88 (s, 2H), 4.67 (d, J
= 6.4 Hz, 2H), 4.48 (d, J = 7.1 Hz, 2H), 4.15 (t, J = 4.2 Hz, 2H), 3.92 (dd, J= 17.1, 6.2 Hz, 2H),
3.83 —3.57 (m, 6H), 3.46 (t, J = 7.1 Hz, 2H), 3.16 (dd, J = 14.0, 5.9 Hz, 1H), 2.95 (dd, J = 13.9,
8.9 Hz, 1H), 2.53 (s, 3H), 2.21 (t, J= 7.6 Hz, 2H), 1.97 — 1.79 (m, 2H), 1.58 (dp, J = 15.0, 7.6 Hz,
4H), 1.29 (dd, J=16.6, 9.3 Hz, 3H), 1.01 (t, /= 7.3 Hz, 3H).

4.46: tert-butyl (S)-(2-((4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-bJquinolin-9-yl)amino)-2-oxoethyl)carbamate (Compound
4.46)

[00840] A solution of Compound 140 (860 mg, 1.7 mmol, TFA salt), Boc-Gly-OH (760 mg, 4.3
mmol), HATU (1.6 g, 4.1 mmol), and N-ethyldiisopropylamine (0.6 mL) in DMF (4 mL) was
stirred at room temperature for 24 h then poured into water (50 mL). The resulting solid was
collected by filtration, redissolved in 10% MeOH/DCM and purification was accomplished as
described in General Procedure 9, using a 30 g silica column and eluting with a 0 to 10%

MeOH/DCM to provide the title compound as a yellow solid (750 mg, 80% yield).
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[00841] LC/MS: Calc’d m/z = 538.5 for Ca7Hy7FN4O7, found [M+H]" = 539 4.

[00842] 'H NMR (300 MHz, MeOD) & 8.84 (d, J = 8.4 Hz, 1H), 8.52 (s, 1H), 8.00 (s, 1H), 7.87
(d,J=12.1 Hz, 1H), 7.62 (s, 1H), 5.60 (d, J= 16.3 Hz, 1H), 5.40 (d, J = 16.4 Hz, 1H), 5.27 (s,
2H), 4.02 (s, 2H), 1.99 (dt, J = 8.7, 6.7 Hz, 2H), 1.52 (s, 9H), 1.03 (t, J = 7.4 Hz, 3H).

4.47:  (S)-1-((2-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-bquinolin-9-yl)amino)-2-oxoethyl)amino)- 1-oxo-3-
phenylpropan-2-aminium (Compound 4.47)

[00843] The title compound was prepared in three steps from Compound 4.46 (750 mg). The Boc
protecting group was cleaved in neat TFA (2 mL) followed by precipitation in Et20 (50 mL). The
solid was collected by filtration and added to a solution of 2,5-dioxopyrrolidin-1-yl (2S)-2-[(tert-
butoxycarbonyl)amino]-3-phenylpropanocate (340 mg, 1.1 equiv) and N-ethyldiisopropylamine
(300 uL) in DMF (1.7 mL). This solution was stirred at room temperature for 30 min then pipetted
into Et20 (50 mL). The precipitate was collected by filtration, dried under vacuum then dissolved
in neat TFA (2 mL). After 20 min, Et,O (50 mL) was added and the precipitate collected by
filtration to provide the title compound as a yellow solid (531 mg, 54% yield).

[00844] LC/MS: Calc’d m/z = 585.2 for CaiHasFNsOs, found [M+H]" = 586.1.

4.48: 2-(2-(((S)-1-((2-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1 H-
pyrano[3',4':6,7]indolizinof1,2-b]Jquinolin-9-yl)amino)-2-oxoethyl)amino)-1-oxo-3-
phenylpropan-2-yl)amino)-2-oxoethyl)amino)-2-oxoethan-1-aminium (Compound 4.48)
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[00845] To Compound 4.47 (490 mg) was added a solution of Boc-gly-gly-NHS (250 mg, 1.1

- 0 o
TFAHsNuN /\Irﬂ \:)LN N
o =

equiv) and N-ethyldiisopropylamine (250 uL) in DMF (3 mL). This solution was stirred at room
temperature for 30 min then pipetted into Et;0 (50 mL). The precipitate was collected by filtration
then dissolved in neat TFA (2 mL). After 20 min, Et,O (50 mL) was added and the precipitate

collected by filtration to provide the title compound as a yellow solid (500 mg, 88% yield).
[00846] LC/MS: Calc’d m/z = 699.2 for CssH34FN;Os, found [M+H]' = 700.4.

4.49:  6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-N-(2-((2-(((S)-1-((2-(((S)-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-9-
yl)amino)-2-oxoethyl)amino)-1-oxo-3-phenylpropan-2-yl)amino)-2-oxoethyl)amino)-2-
oxoethyl) hexanamide (MC-GGFG-Compound 140)

ZI

o

e
[00847] To Compound 4.48 (500 mg) was added a solution of 2,5-dioxocyclopentyl 6-(2,5-

dioxopyrrol-1-yl)hexanoate (210 mg, 1.1 equiv) and N-ethyldiisopropylamine (215 uL) in DMF
(4 mL). This solution was stirred at room temperature for 30 min then pipetted into Et2O (50 mL).
The precipitate was collected by filtration then dissolved in DMF (2 mL). Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 24 to 38%
CH3CN/H20 + 0.1% TFA gradient to provide the title compound as a yellow solid (190 mg, 40%
yield).

[00848] LC/MS: Calc’d m/z = 892.9 for C4sHysFNgO11, found [M+H]* = 893.6.



10

15

20

WO 2023/178452 PCT/CA2023/050406
225

[00849] 'H NMR (300 MHz, CDsCN) & 8.67 (d, J = 8.4 Hz, 1H), 8.44 (s, 1H), 7.78 (d, J = 12.1
Hz, 1H), 7.41 (s, 1H), 7.30 (d, J = 4.3 Hz, 4H), 7.26 — 7.16 (m, 1H), 6.72 (s, 2H), 5.52 (d, J= 16.4
Hz, 1H), 531 (d, J= 16.4 Hz, 1H), 5.12 (s, 2H), 4.64 (dd, J= 9.7, 5.0 Hz, 1H), 4.11 (d, J= 3.2
Hz, 2H), 3.87 — 3.68 (m, 4H), 3.37 (t, J = 7.1 Hz, 2H), 3.00 (dd, J= 14.0, 9.7 Hz, 1H), 2.20 (t, J =
7.6 Hz, 2H), 1.49 (dq, J = 19.5, 7.4 Hz, 4H), 1.22 (p, J= 7.6, 7.1 Hz, 2H), 0.94 (t, J = 7.3 Hz, 3H).

4.50: tert-butyl (S)-(2-((4-ethyl-8-fluoro-4-hydroxy-11-(hydroxymethyl)-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-9-yl)amino)-2-
oxoethyl)carbamate (Compound 4.50)

[00850] A solution of Compound 4.46 (1.8 g), iron (II) sulfate heptahydrate (1.4 g, 1.5 equiv),
and sulfuric acid (450 uL, 2.5 equiv) in MeOH (33 mL) was heated to 60 °C and hydrogen peroxide
(1.25 mL, 12 equiv) was added dropwise over 10 min. This solution was heated for another 20
min then cooled to room temperature and poured into ice water (~200 mL). The brown precipitate
was collected by filtration and the filtrate was quenched with saturated aqueous Na»S,03. MeOH
was evaporated and the solution allowed to stand for 2h while a second brown precipitate formed.
This precipitate was collected by filtration and the combined precipitates were purified as
described in General Procedure 9 using a 50 g silica column and eluting with a 0 to 15%

MeOH/DCM gradient to provide the title compound as a yellow solid (860 mg, 45% yield).
[00851] LC/MS: Calc’d m/z = 568.5 for C2sH20FN4Os, found [M+H]"= 569.7.

4.51: (S)-1-((2-(((S)-4-ethyl-8-fluoro-4-hydroxy-11-(hydroxymethyl)-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7 [indolizino[1,2-b Jquinolin-9-yl)amino)-2-oxoethyl)amino)-1-
oxo0-3-phenylpropan-2-aminium (Compound 4.51)
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[00852] The title compound was prepared in three steps from Compound 4.50 (750 mg). The Boc
protecting group was cleaved in neat TFA (2 mL) followed by precipitation in Et,O (100 mL).
The solid was collected by filtration and added to a solution of 2,5 -dioxopyrrolidin-1-yl (2S)-2-
[(tert-butoxycarbonyl)amino]-3 -phenylpropancate (600 mg, 1.1 equiv) and N-
ethyldiisopropylamine (300 uL) in DMF (7 mL). This solution was stirred at room temperature
for 30 min then pipetted into Et2O (100 mL). The precipitate was collected by filtration, dried
under vacuum then dissolved in neat TFA (2 mL). After 20 min, Et,O (100 mL) was added and
the precipitate collected by filtration to provide the title compound as a yellow solid (756 mg, 78%
yield).

[00853] LC/MS: Calc’d m/z=615.2 for C32H30FNsO7, found [M+H]"=616.3.

4.52: 2-(2-(((S)-1-((2-(((S)-4-ethyl-8-fluoro-4-hydroxy-11-(hydroxymethyl)-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano[3',4':6,7[indolizino[1,2-b Jquinolin-9-yl)amino)-2-
oxoethyl)amino)-1-oxo-3-p henylpropan-2-yl)amino)-2-oxoethyl)amino)-2-oxoethan-1-

aminium (Compound 4.52)

TFA & o H 9
H3N N
s \)LH/\H, \)L

o]

[00854] To Compound 4.51 (756 mg) was added a solution of Boc-gly-gly-NHS (375 mg, 1.1
equiv) and N-ethyldiisopropylamine (400 uL) in DMF (5 mL). This solution was stirred at room
temperature for 30 min then pipetted into Et;0 (75 mL). The precipitate was collected by filtration
then dissolved in neat TFA (4 mL). After 20 min, Et,O (100 mL) was added and the precipitate
collected by filtration to provide the title compound as a yellow solid (826 mg, 95% yield).
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[00855] LC/MS: Calc’d m/z = 729.2 for CssH3sFN7Ov, found [M+H]"= 730.2.

4.53: 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-N-(2-((2-(((S)-1-((2-(((S)-4-ethyl-8-fluoro-4-
hydroxy-11-(hydroxymethyl)-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-bquinolin-9-yl)amino)-2-oxoethyl)amino)- 1-oxo-3-
phenylpropan-2-yl)amino)-2-oxoethyl)amino)-2-oxoethyl) hexanamide (MC-GGFG-
Compound 141)

[00856] To Compound 4.52 (826 mg) was added a solution of 2,5-dioxocyclopentyl 6-(2,5-
dioxopyrrol-1-yl)hexanoate (382 mg, 1.1 equiv) and N-ethyldiisopropylamine (300 uL) in DMF
(5.5 mL). This solution was stirred at room temperature for 30 min then pipetted into Et20 (100
mL). The precipitate was collected by filtration then dissolved in DMF (2 mL). Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 25 to 40%
CH3CN/H20 + 0.1% TFA gradient to provide the title compound as a yellow solid (370 mg, 35%
yield).

[00857] LC/MS: Calc’d m/z = 922.9 for C4sH47FNgO12, found [M+H] =923 8.

[00858] 'H NMR (300 MHz, CD3CN) & 8.63 (d, /= 8.4 Hz, 1H), 7.67 (d, J = 11.9 Hz, 1H), 7.38
~7.27 (m, 5H), 7.24 (d, J= 4.3 Hz, 1H), 6.72 (s, 2H), 5.48 (d, /= 16.4 Hz, 1H), 5.28 (d, /= 16.3
Hz, 1H), 5.24 — 5.01 (m, 4H), 4.65 (dd, J = 9.7, 4.9 Hz, 1H), 4.13 (s, 2H), 3.85 — 3.75 (m, 3H),
337 (t, J= 7.1 Hz, 2H), 3.00 (dd, J = 14.0, 9.8 Hz, 1H), 2.21 (t, J = 7.6 Hz, 2H), 1.51 (dp, J =
22.0,7.4 Hz, 4H), 1.22 (p, J= 7.4, 7.0 Hz, 2H), 0.94 (t, J = 7.3 Hz, 3H).

4.54: tert-butyl ((S)-1-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizinof1,2-bJquinolin-9-yl)amino)- 1-oxopropan-2-yl)carbamate
(Compound 4.54)
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[00859] To Compound 3.4 (500 mg, 1.0 mmol) was added TFA (4 mL) and this solution was
allowed to stand at rt for 1h, then Et,0 (100 mL) was added, and the precipitate was collected by
filtration. This solid was taken up in DMF (3.4 mL) and Boc-Ala-OH (590 mg, 3.1 mmol, 3 equiv)
and HATU (1.2 g, 3.1 mmol, 3equiv) were added followed by N-ethyldiisopropylamine (0.9 mL,
5.2 mmol, 5 equiv). This solution was stirred at rt for 3 days then poured into ice water (50 mL)
and the precipitate was collected by filtration to give the title compound as a brown solid (125 mg,

22% yield).
[00860] LC/MS: Calc’d m/z= 552.6 for CasHaFN4O+, found [M+H]" = 553.7.

4.55: (S)-2-amino-N-((S)-1-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-
tetrahydro-1H-pyrano[3',4':6,7indolizino[1,2-b Jquinolin-9-yl)amino)- 1-oxopropan-2-yl)-3-
methylbutanamide (Compound 4.53)

[00861] To Compound 4.54 (125 mg, 0.225 mmol) in a 100 mL round bottom flask was added
TFA (2 mL). This solution was allowed to stand for 10 min, then Et;O (50 mL) was added, and
the precipitate collected by filtration. The resulting orange solid was added to a solution of Boc-
Val-NHS (78 mg, 0.25 mmol, 1.1 equiv) and N-ethyldiisopropylamine (80 uL, 0.45 mmol, 2 equiv)
in DMF (2 mL). This solution was stirred at rt for 30 min, then pipetted into Et,O (40 mL)in a 50
mL falcon tube and the precipitate was collected by centrifugation and decanting of the Et,0. The
pellet was dissolved in TFA (2 mL) and allowed to stand for 10 min prior to the addition of Et20
(40 mL). The precipitate was collected by centrifugation and decanting the Et20. The pellet was
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dried under high vacuum to give the title compound as an orange solid (135 mg, 90% yield over 3

steps).
[00862] LC/MS: Calc’d m/z=551.2 for C2sH30FN50s, found [M+H]"= 552.2.

4.56: 6-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-N-((S)-1-(((S)-1-(((S)-4-ethyl-8-fluoro-4-
hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-pyrano[3',4":6, 7 [indolizino[1,2-b Jquinolin-9-
yl)amino)-1-oxopropan-2-yl)amino)-3-methyl-1-oxobutan-2-yl) hexanamide (MC-VA-
Compound 140)

0

[00863] To Compound 4.55 (20 mg, 0.03 mmol) was added a solution of 2,5-dioxopyrrolidin-1-
yl 6-(2,5-dioxopyrrol-1-yl)hexanoate (11 mg, 0.036 mmol) and N-ethyldiisopropylamine (10 uL)
in DMF (1 mL). This solution was stirred at rt for 30 min then purified directly. Preparative HPLC
purification was accomplished as described in General Procedure 9, eluting with a 20 to 60%
CH3CN/H20 + 0.1% TFA gradient to provide the title compound as a yellow solid (8.8 mg, 40%
yield).

[00864] LC/MS: Calc’d m/z = 744 8 for C3sHyFNgOo, found [M+H]" = 745.6.

[00865] 'H NMR (300 MHz, 10% D,0/CD3CN) & 8.60 (d, J = 8.5 Hz, 1H), 8.31 (s, 1H), 7.96 (d,
J=6.5Hz, 1H), 7.65 (d,J = 12.0 Hz, 1H), 7.37 — 7.26 (m, 2H), 6.75 (s, 2H), 5.45 (d, /= 16.6 Hz,
1H), 5.25 (d,J = 16.3 Hz, 1H), 5.04 (d, J = 4.0 Hz, 2H), 4.78 — 4.58 (m, 1H), 4.30 — 4.13 (m, 1H),
232 -2.16 (m, 2H), 2.10 (dt, J = 13.6, 6.8 Hz, 1H), 1.88 (q, /= 7.4 Hz, 2H), 1.57 (dq, J = 15.5,
7.6 Hz, 4H), 1.45 (d,J=7.1 Hz, 3H), 126 (tt, J = 10.1, 6.1 Hz, 2H), 1.05 — 0.83 (m, 9H).

4.57:  2,5-dioxopyrrolidin-1-yl 6-(((S)-1-(((S)-1-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-
3,4,12,14-tetrahydro-1H-pyrano3',4':6,7[indolizino[1,2-b Jquinolin-9-yl)amino)-1-oxopropan-
2-yl)amino)-3-methyl-1-oxobutan-2-yl)amino)-6-oxohexanoate (NHC-C-VA-Compound 140)
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[00866] To Compound 4.55 (20 mg, 0.03 mmol) was added a solution of bis(2,5-dioxopyrrolidin-
1-yl) adipate (30 mg, 0.09 mmol, 3 equiv) and N-ethyldiisopropylamine (10 uL) in DMF (1 mL).
This solution was stirred at rt for 30 min then purified directly. Preparative HPLC purification
was accomplished as described in General Procedure 9, eluting with a 25 to 35% CH3CN/H;O +
0.1% TFA gradient to provide the title compound as a yellow solid (4.1 mg, 18% yield).

[00867] LC/MS: Calc’d m/z = 776.8 for C3sHyFNgO11, found [M+H]" = 777.6.

[00868] 'H NMR (300 MHz, 10% D,0/CD3CN) & 8.65 (dd, J = 8.4, 2.3 Hz, 1H), 8.38 (s, 1H),
7.95(d,J=6.5Hz, 1H), 7.72 (d, J= 12.0 Hz, 1H), 7.37 (d,.J = 11.8 Hz, 2H), 5.58 — 5.19 (m, 2H),
5.10 (s, 2H), 4.78 — 4.56 (m, 1H), 4.23 (dd, J = 8.4, 7.0 Hz, 1H), 2.80 (s, 4H), 2.65 (t, J = 6.9 Hz,
2H), 2.39 - 2.22 (m, 2H), 2.11 (q, /= 6.8 Hz, 1H), 1.94 — 1.81 (m, 2H), 1.79 — 1.57 (m, 4H), 1.45
(d,J=7.1Hz,3H), 1.10 - 0.78 (m, 9H).

4.58: (S)-2-(32-azido-5-0x0-3,9,12,15,18,21,24,27,30-nonaoxa-6-azadotriacontanamido)-N-
((S)-1-(((S)-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1H-
pyrano[3',4':6,7[indolizino[1,2-bJquinolin-9-yl)amino)- 1-oxopropan-2-yl)-3-
methylbutanamide (2-((Azido-PEG8-carbamoyl)methoxy)acetamido-VA-Compound 140)

; PP
(\o/\/ox/\o/\/o\/\o/\/N\n/\o/\n/ I H
o AN .

0\/\0/\/0\/\ N, 0

Lo
[00869] A solution of Compound 455 (20 mg, 003 mmol), 32-azido-5-oxo-
3,9,12,15,18,21,24,27 30-nonaoxa-6-azadotriacontanoic acid (17 mg, 0.03 mmol), and HATU (13
mg, 0.03 mmol) in DMF (300 uL) was cooled to 0 °C and N-ethyldiisopropylamine (16 uL, 0.09

mmol) was added. This solution was stirred for 30 min the purified directly. Preparative HPLC
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purification was accomplished as described in General Procedure 9, eluting with a 20 to 50%
CH3CN/H20 + 0.1% TFA gradient to provide the title compound as a yellow solid (13.7 mg, 42%
yield).

[00870] LC/MS: Calc’d m/z=1088.2 for CsoH70FNsO17, found [M+H] = 1088.8.

[00871] 'H NMR (300 MHz, 10% D>0/CD3CN) & 8.62 (d, J = 8.5 Hz, 1H), 8.33 (s, 1H), 7.66 (d,
J=122Hz, 1H), 7.35 (s, 1H), 5.52 — 5.18 (m, 2H), 5.04 (s, 2H), 4.72 (q, /= 7.1 Hz, 1H), 4.32 (d,
J=173Hz, 1H), 4.15 — 3.98 (m, 4H), 3.68 — 3.48 (m, 35H), 3.41 — 3.34 (m, 6H), 2.18 (h, /= 6.8
Hz, 1H), 1.88 (q,.J = 7.4 Hz, 2H), 1.47 (d, J = 7.1 Hz, 3H), 1.13 — 0.84 (m, 9H).

4.58: tert-butyl (2-(pyridin-2-yldisulfaneyl)ethyl)carbamate (Compound 4.58)
g
S >
BocHN” """ N
[00872] The title compound was prepared as described in Wang, et al., Nano Lett., 2014,

14(10):5577-5583.
4.59: tert-butyl (2-((2-hydroxyethyl)disulfaneyl)ethyl)carbamate (Compound 4.59)

BocHN”\ g~
[00873] To a solution of Compound 4.58 (200 mg, 0.7 mmol) in DCM (1.4 mL) was added }S-
mercaptoethanol (50 uL, 0.7 mmol) and this solution was stirred at rt for Sh. The solution was
diluted with DCM (10 mL), washed with a water (3 x 10 mL), dried over Na,SO4, and concentrated
to an oil. Purification was accomplished as described in General Procedure 9, using a 10 g silica
column, and eluting with a 0 to 10% MeOH/DCM to give the title compound as a colorless solid
(212 mg, 82% yield).

[00874] LC/MS: Calc’d m/z=253.1 for C11H23NO3S;, found [M+H,-Boc]"= 154.0.

[00875] 'H NMR (300 MHz, Chloroform-d) & 4.94 (s, 1H), 3.91 (t, J= 5.7 Hz, 2H), 3.49 (q, J =
6.4 Hz, 2H), 2.86 (dt, J = 23.7, 6.1 Hz, 4H), 2.15 (s, 2H), 1.47 (s, 9H).

4.60: 2-((2-(3-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)propanamido)ethyl)disulfaneyl)ethyl (4-
nitrophenyl) carbonate (Compound 4.60)
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[00876] To Compound 4.59 (212 mg, 0.837 mmol) in a 25 mL round bottom flask was added a
4M HCl/dioxane solution (5 mL) and the solution was stirred at rt for 30 min, then evaporated to
dryness. The residue was suspended in EtO Ac (10 mL) and evaporated to dryness to give the amine
as the HCI salt and as a white powder. To this solid was added a solution of 2,5-dioxopyrrolidin-
I-yl  3-(2,5-dioxopyrrol-1-yl)propancate (245 mg, 092mmol, 1.1equiv.)) and N-
ethyldiisopropylamine (0.438 mL, 2.51 mmol) in DMF (1.7 mL). This solution was stirred at rt
for 20 min then 4-nitrophenyl carbonate (280 mg, 0.92 mmol) was added and the reaction was then
left to stir overnight. Purification of the crude reaction mixture was accomplished as described in
General Procedure 9, using a 12 g C18 flash column, and eluting with a 10 to 100% CH3CN/H20
+ 0.1% TF A gradient to provide the title compound as a white solid (141 mg, 36% yield).

[00877] LC/MS: Calc’d m/z = 469.5 for C1sH1oN305S,, found [M+H]* = 470.2.

[00878] 'H NMR (300 MHz, Chloroform-d) & 8.37 — 8.25 (m, 2H), 7.46 — 7.35 (m, 2H), 6.71
(d,J=2.1Hz, 2H), 6.32 (s, 1H), 4.55 (t, J = 6.6 Hz, 2H), 3.83 (t, J = 7.0 Hz, 2H), 3.65 — 3.50 (m,
2H), 3.09 — 2.99 (m, 2H), 2.84 (q, /= 6.1 Hz, 2H), 2.52 (td, J= 7.1, 3.1 Hz, 2H).

4.61: 2-((2-(3-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)propanamido)ethyl)disulfaneyl)ethyl
(S)-((9-amino-4-ethyl-8-fluoro-4-hydroxy-3,14-dioxo-3,4,12,14-tetrahydro-1 H-
pyrano[3',4':6,7[indolizino[1,2-b]quinolin-11-yl)methyl)carbamate (DiS-Compound 143)
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[00879] A solution of Compound 4.60 (18 mg, 0.038 mmol) and N-ethyldiisopropylamine (15 uL,
0.087 mmol) in DMF (300 uL) was added to Compound 145 (13 mg, 0.029 mmol) and this solution
was stirred at rt for 20 min. The solution was acidified with an aqueous 1M HCI solution (100 uL)
and purified directly. Preparative HPLC purification was accomplished as described in General
Procedure 9, eluting with a 20 to 45% CH3CN/H,0 + 0.1% TFA gradient to provide the title
compound as a yellow solid (6.8 mg, 32% yield).

[00880] LC/MS: Calc’d m/z = 740.8 for C33H33FNs0oS,, found [M+H]" = 741.5.

[00881] 'HNMR (300 MHz, 10% D,0/CDsCN) § 7.63 (d, J=12.1 Hz, 1H), 7.39 — 7.22 (m, 2H),
6.74 (d,J= 6.7 Hz, 2H), 5.50 (d, J = 16.2 Hz, 1H), 5.26 (d, /= 16.2 Hz, 1H), 5.20 (s, 2H) 4.69 (s,
2H), 428 (t, J = 6.3 Hz, 2H), 3.62 (t, J = 7.0 Hz, 2H), 3.31 (t, J = 6.6 Hz, 2H), 2.74 — 2.64 (m,
2H), 2.35 (t, J= 7.0 Hz, 2H), 1.90 (dd, J = 15.5, 8.1 Hz, 2H), 1.23 — 1.04 (m, 6H), 0.93 (t, J= 7.4
Hz, 3H).

EXAMPLE 5: In vitro CYTOTOXICITY OF CAMPTOTHECIN ANALOGUES
[00882] Cytotoxicity of the camptothecin analogues was assessed in vitro as follows.

[00883] In vitro potency was assessed on multiple cancer cell lines: SK-BR-3 (breast cancer),
SKOV-3 (ovarian cancer), Calu-3 (lung cancer), ZR-75-1 (breast cancer) and MDA-MB-468
(breast cancer). Serial dilutions of camptothecin analogues were prepared in RPMI 1640 + 10%
FBS, and 20 uL of each dilution was added to 384-well plates. Cells cultured in log-phase growth
were detached by briefincubation in 0.05% Trypsin and resuspended in respective culturing media
at 20,000 cells/mL (with the exception of ZR-75 cells, which were resuspended at 10,000
cells/mL). 50 uL of cell suspension was then added to the plates containing test articles. Cells were
incubated with test articles for 4 d at 37 °C (with the exception of ZR-75 cells, which were
incubated for 5 d). Growth inhibition was assessed by CellTiter-Glo® (Promega Corporation,
Madison, WI) and luminescence was measured on a plate reader. IC50 values were determined by

GraphPad Prism (GraphPad Software, San Diego CA).

[00884] The results are shown in Table 5.1.
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Table 5.1: In vitro Cytotoxicity of Camptothecin Analogues (pIC50)

Camptothecin pICS0
Analogue Calu-3 SKBR-3 SKOV-3 ZR-75 | MDA-MB-468
Compound 100 8.95 8.96 8.64 8.91 8.60
Compound 102 ND* 9.03 8.67 9.10 8.63
Compound 104 8.28 8.57 8.11 8.59 8.58
Compound 122 8.43 8.95 8.04 8.89 8.96
Compound 132 7.29 7.64 6.98 7.81 7.57
Compound 106 8.34 8.47 8.13 8.42 8.03
Compound 108 7.39 7.53 7.26 7.73 7.32
Compound 101 ND 8.97 8.80 8.97 8.59
Compound 103 8.63 8.77 8.36 8.62 8.33
Compound 105 8.35 8.44 797 8.51 8.56
Compound 107 8.39 8.51 ND 8.56 8.41
Compound 109 ND 8.24 8.15 8.30 8.09
Compound 134 7.61 8.02 7.11 7.92 7.94
Compound 138 9.41 9.32 921 9.71 9.06
Compound 124 8.77 8.92 ND 8.64 8.46
Compound 136 7.58 8.40 7.29 8.30 8.20
Compound 133 7.92 8.17 7.13 8.01 7.97
Compound 135 7.60 791 ND 7.88 7.97
Compound 137 7.20 7.77 ND 7.73 7.55
Compound 123 8.43 8.72 7.71 8.61 8.70
Compound 125 8.55 8.88 8.15 8.88 8.42
Compound 128 ND 8.28 7.74 8.37 8.08
Compound 126 8.53 8.96 8.20 9.14 8.71
Compound 130 8.78 7.83 7.62 ND 8.19
Compound 129 8.28 8.51 7.69 8.58 8.40
Compound 127 8.03 8.48 7.84 8.28 8.42




WO 2023/178452 PCT/CA2023/050406
235
Camptothecin pICS0
Analogue Calu-3 SKBR-3 SKOV-3 ZR-75 MDA-MB-468
Compound 110 9.09 8.88 9.03 9.07 8.81
Compound 111 7.71 8.07 7.78 8.04 7.54
Compound 112 7.76 8.18 7.70 7.92 7.87
Compound 113 8.52 8.71 837 8.66 8.47
Compound 139 8.15 8.92 8.30 8.97 8.82
Compound 140 9.51 9.50 9.34 9.48 9.15
Compound 141 8.99 9.46 8.55 9.51 8.84
Compound 142 8.89 9.20 8.89 9.12 8.89
Compound 143 9.15 941 8.55 9.07 9.15
Compound 144 7.65 9.10 7.16 7.88 7.65
Compound 145 9.57 945 9.03 942 9.57
Compound 146 8.36 8.76 7.95 8.22 8.36
Compound 147 7.67 8.29 7.36 ND 7.67
Compound 148 9.69 9.49 ND 9.66 9.69
Compound 131 8.04 8.98 ND 9.02 8.04
Compound 149 8.20 8.50 8.00 8.74 8.20
Compound 150 ND 8.10 7.20 8.19 ND
Compound 151 7.94 8.57 7.34 8.23 7.94
Compound 152 8.83 8.49 8.54 ND 830
Compound 153 9.94 9.29 9.03 ND ND
Compound 114 10.03 9.97 9.75 ND 938
Compound 115 8.89 8.59 8.42 ND 838
Compound 117 9.79 10.02 9.77 ND 933
Compound 118 9.03 8.82 8.84 ND 8.73
Compound 119 8.93 8.38 8.43 ND 8.56
Compound 120 10.00 8.96 9.60 ND 9.72
Compound 121 9.84 9.83 9.71 ND 9.57
Compound 116 9.10 8.15 7.90 ND 8.03
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*ND = not determined
EXAMPLE 6: PREPARATION OF ANTI-FOLATE RECEPTOR ALPHA ANTIBODIES

[00885] Antibodies that specifically bind folate receptor alpha (FRa) were generated by

immunizing rabbits with human FRo antigen, isolated and sequenced as described below.

6.1  Immunizations

[00886] Antibodies to FRa were raised in rabbits immunized with soluble HIS-tagged human
folate receptor 1 antigen (FRa-HIS) (ACROBiIosystems, Newark, DE; Cat# FO1-H82E2). Briefly,
two New Zealand White rabbits were immunized with a primary boost consisting of 200 pg of
FRo-HIS antigen mixed with Alum (5 mg/injection)/CpG (10 pg/injection) administered
subcutaneously at 3 sites (0.333 mL/site) along the rabbit's dorsal body. These were followed by
4 immunizations with 100 pg of FRa-HIS antigen mixed with Alum (Smg/injection)/CpG (10
ug/injection). Each of the immunizations were separated by 14 days. The animals were bled prior

to the fourth immunization for serology.

6.2  Selection of Animals for Harvest

[00887] Anti-human FRo antibody titers were determined by flow cytometry using CHO cells
expressing human FRo. Briefly, CHO cells were transiently transfected with a pTTS5-based
expression plasmid (National Research Council of Canada) encoding human FRa according to
manufacturer’s instructions for Lipofectamine™ 2000 (Thermo Fisher Scientific Corp., Waltham,
MA). A dilution of immunized rabbit sera starting at 1:400 and serially diluted 1:2 over 11 points
was incubated with 50,000 CHO cells transiently expressing human FRa for 30 minutes. Samples
were then washed, and antibody binding was detected with a goat anti-rabbit secondary antibody
conjugated to Alexa Fluor-647 (Jackson Immuno Research Labs, West Grove, PA) by flow
cytometry. Titers were determined by identifying the highest dilution sample that showed at least

2 times fluorescent signal above background.
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6.3  Recovery of B Cells and Discovery of Anti-Human FRa Antibodies

[00888] Immunized rabbits with desired titers above 100,000 were sacrificed, and the spleens
harvested. The lymphoid cells were dissociated by grinding in FACS buffer (PBS, 2% v/v FBS)
to release the cells from the tissues. The cells were pelleted and then suspended for 1 minute in 5
mL of Pharm Lyse™ (Becton, Dickinson & Co., Franklin Lakes, NJ) to lyse red blood cells. Equal
volume of FACS buffer was added to neutralize the Pharm Lyse™ and the resultant lymphocyte
sample was pelleted and resuspended in FACS buffer.

[00889] The lymphocyte suspension was then stained with goat anti-rabbit IgG Alexa Fluor-647
(Jackson Immuno Research Labs, West Grove, PA) to identify IgG+ B cells. After 30 minutes of
staining, IgG+ B cells were sorted on a FACSAria™ (Becton, Dickinson & Co., Franklin Lakes,
NJ) and counted. Using the Selected Lymphocyte Antibody Method (SLAM) (Babcook ef al.,
1996, Proc Natl Acad Sci USA, 93(15):7843-7848), B cells were plated at different densities
ranging from single cell up to 50 cells in a 384 well plate, expanded in culture for 7 days and the
supernatants harvested for detection of anti-human FRo antibodies. The 384 well plates were

stored at -80°C.

[00890] Supernatants were screened for human FRa specific monoclonal antibodies by ELISA.
384 well ELISA plates were coated with 25 ul/well of human FRa-HIS (2 pg/mL) in PBS, then
incubated at 4°C overnight. After incubation, the plates were washed twice with water, 90 uL/well
Blocking Buffer (2% skim milk, PBS) was added and the plates incubated at room temperature for
1 hour. After incubation, the plates were washed and 12.5 uL/well of antibody-containing
supernatants + 12.5 pL Blocking Buffer, and positive and negative controls were added and the

plates incubated at room temperature for 2 hours.

[00891] After incubation, the plates were washed, 25 uL. of 0.4 ug/mL goat anti-rabbit IgG Fc-
HRP detection antibody (Jackson Immuno Research Labs, West Grove, PA) was added to each
well and the plates were incubated at room temperature for 1 hour. After the incubation, the plates
were washed and 25 pL of tetramethylbenzidine (TMB) was added and the plates allowed to
develop for about 10 minutes (until negative control wells started to show signal). Then 25 pL.
stop solution (1 N HCL) was added to each well and the plates read on a Synergy™ H1 microplate
(BioTek Instruments, Winooski, VT) at wavelength 450nm.
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6.4  Sequencing Anti-Human FRo Antibodies

[00892] Total RNA was extracted from wells containing antibodies having desired characteristics
using RNeasy (Qiagen, Hilden, Germany) according to manufacturer’s protocols. Resulting total
RNA wasused as template with SuperScript™ III (Thermo Fisher Scientific Corp., Waltham, MA)
and oligo-dT20 (Integrated DNA Technologies, Inc., Coralville, TA) to transcribe cDNA from
mRNA. cDNA was subsequently treated with RNaseH (New England Biolabs, Ipswich, MA).
Initial PCR of heavy and light chain antibody-coding sequences was performed using primers and
methods modified from Babcook ef al., 1996, Proc Natl Acad Sci USA, 93(15):7843-7848 and
von Boehmer et al., 2016, Nat Protoc., 11(10):1908, with cDNA as the nucleic acid template. PCR
products were cloned into pPCRTOPO4 using the Zero Blunt™ TOPO™ PCR Cloning kit (Thermo
Fisher Scientific Corp., Waltham, MA) and transformed into E. cloni® cells (Lucigen Corporation,
Middleton, WI). Antibiotic-resistant clones were Sanger sequenced and analyzed for unique

antibody-coding sequences.

[00893] A subsequent PCR reaction was then performed on these unique sequences using V-
segment family and J-segment family-specific primers. The resulting amplicons were cloned into
pTTS5-based expression plasmids (National Research Council of Canada). Unique heavy chain
sequences and light chain sequences emerging from a single well sample were co-expressed in
HEK293-6E cells (National Research Council of Canada) in all possible combinations to
determine the correct heavy and light chain pairing. Antibodies produced were assayed for binding

to antigen that was transiently expressed on HEK293 cells.

6.5  Generation of Chimeric Antibodies

[00894] Coding sequences for antibody variable regions were cloned in frame into a hulgGl
expression and a huCK expression vector (based on the pTT5 vector). The hulgG1 constant region
starts at alanine Kabat-118 and huCK constant region starts at arginine Kabat-108. The activities
of the resultant recombinant chimeric antibodies were confirmed in specificity binding assays and

were found comparable to the parental ones.

EXAMPLE 7: HUMANIZATION OF ANTI-FRa ANTIBODY

[00895] One of the chimeric anti-human FRa (anti-hFRa), variant v23924, generated as described

in Example 6, was selected for humanization. The CDR sequences of v23924 are provided in Table
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7.1, and the VH and VL sequences are provided in Table 7.2. Humanization was conducted as

described below.

Table 7.1: CDR Sequences of the Anti-hFRa Antibody v23924

Numbering Sequence
System
Heavy Chain SEQ | Heavy Chain | SEQ Heavy Chain SEQ
CDR1 ID CDR2 ID CDR3 ID
NO NO NO
IMGT GFSLSSYG 20 | VNSGGSA 21 | ARSGSGYPMDYLAI | 22
Kabat SYGVS 26 AVNSGGSAY 27 SGSGYPMDYLAI 55
YANWAKS
Chothia GFSLSSY 23 NSGGS 24 | SGSGYPMDYLAI 25
AbM GFSLSSYGVS 31 AVNSGGSAY 32 | SGSGYPMDYLAI 25
Contact SSYGVS WIGAVNSGG ARSGSGYPMDYLA
28 29 30
SAY
Light Chain SEQ Light Chain SEQ Light Chain SEQ
CDR1 ID CDR2 ID CDR3 ID
NO NO NO
IMGT QSIGDW 40 EAS 41 | QQGYGRSNVDNI 42
Kabat QASQSIGDWLA 43 EASTLAS 44 | QQGYGRSNVDNI 42
Chothia QASQSIGDWLA 43 EASTLAS 44 | QQGYGRSNVDNI 42
AbM QASQSIGDWLA 43 EASTLAS 44 | QQGYGRSNVDNI 42
Contact GDWLAWY 45 LLIYEASTLA 46 | QQGYGRSNVDN 47

5 Table 7.2: VH and VL Sequences of the Anti-hFRa Antibody v23924

Sequence SEQ
ID NO
VH QSVKESEGGLFKPTDTLTLTCTVSGFSLSSYGVSWVRQAPGNGLE 19

WIGAVNSGGSAYYANWAKSRSTITRNTNLFTVTLKMTSLAVADTA
TYFCARSGSGYPMDYLAIWGPGTLVTVSS

VL AYDMTQTPASVEVAVGGTVTIKCQASQSIGDWLAWYQQKPGQPP 39
RLLIYEASTLASGVPSRFSGSGSGTQFTLTISGVECADAATYYCQQG
YGRSNVDNIFGGGTEVVVK
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7.1  Humanization

[00896] Sequence alignment of the rabbit VH and VL sequences of v23924 to respective human
germline sequences identified IGHV3-23*01 and IGKVI-39*01 as the closest, as well as most
frequent, human germline sequences. CDR sequences according to the AbM definition (see Table
2.1) were ported onto the framework of these selected human germline sequences as shown in Fig.
1. Back mutations to rabbit residues in the resultant sequences at positions judged likely to be
important for the retention of binding affinity to antigen, hFRa, were included creating several
humanized sequences in which generated sequences for the most part built on the previous
sequence, and where the first humanized sequence contained the minimal number of back
mutations. None of the variants modified the CDRs of the parent antibody as defined by the AbM

method.

[00897] This process was carried out in two cycles, in which the first cycle (“cycle one”) resulted
in six variable heavy chain humanized sequences and five variable light chain humanized
sequences. The second cycle (“cycle two”) expanded to an additional 5 variable heavy chain
humanized sequences in pursuit of more closer parental-like affinity of the humanized antibody to
hFRo. Full heavy chain sequences containing humanized heavy chain variable domain (VH) and
hlgG1 heavy chain constant domains (CHI1, hinge, CH2, CH3), and full light chain sequence
containing humanized light chain variable domain (VL) and human kappa light chain constant
domain (kappa CL) were assembled. Monoclonal antibody (mAb) variants were then assembled
such that in cycle one, each of the humanized heavy chains was paired with each of the humanized
light chains to provide 30 humanized variants and in cycle two, additional humanized heavy chains
were paired with select humanized light chains to give an additional 15 humanized variants, for a

total of 45 humanized variants to be evaluated experimentally.
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7.2 Production of Humanized Antibodies

[00898] Each of the 45 humanized mAb constructs, as well as the parental v23924 mAb construct,
were produced in full-size antibody (FSA) format containing either two identical full-length heavy
chains (parental v23924 and 15 humanized variants) resulting in a homodimeric Fc region
(HomoFc), or heterodimeric full-length heavy chains comprising complementary mutations in
CH3 region to drive exclusive heavy chain pairing (30 humanized variants) resulting in a
heterodimeric Fcregion (HetFc). A version of v23924 that contained a HetFc instead of a HomoFc

was also produced (variant v30618). All constructs included two identical kappa light chains.

[00899] The two identical full-length heavy chains comprised by the HomoFc¢ region contained
the human CH1-hinge-CH2-CH3 domain sequence of IGHG1*01 (SEQ ID NO:146; see Table
7.3). The heterodimeric full-length heavy chains comprised by the HetFc region (HetFc-A and
HetFc-B) contained the human CH1-hinge-CH2-CH3 domain sequence of IGHG1*01 with the

following mutations in the Fc region:
[00900] HetFc-A: T350V _L351Y F405A Y407V
[00901] HetFc-B: T350V_T366L K392L T394W

[00902] The sequences of HetFc-A (SEQ ID NO:148) and HetFc-B (SEQ ID NO:149) are
provided in Table 7.3. The human kappa CL sequence of IGKC*01 (SEQ ID NO:147; see Table

7.3) was used for all constructs.

Table 7.3: HomoFc and HetFc Sequences

Sequence SEQID
NO
CH1-hinge- | ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS 146

CH2-CH3 GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
(IGHGI*01) | KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYTLPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

CL (kappa) | RTVAAPSVFIFPPSDEQLKSGTASVVCLLNNFYPREAKVQWKVDNALQ 147
(IGKC*01) | SGNSQESVTEQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSS
PVTKSFNRGEC
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Sequence SEQID
NO
CH1-hinge- | ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS 148

CH2-CH3 GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
(HetFc-A) KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
(IGHGI1*01) | VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYVYPPSRD
ELTKNQVSLTCLVKGFYPSDIAVEWESNGQPENNYKTTPPVLDSDGSF
ALVSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

CH1-hinge- | ASTKGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS 149
CH2-CH3 GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSNTKVDK
(HetFc-B) KVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTLMISRTPEVTCV
(IGHGI1*01) | VVDVSHEDPEVKFNWYVDGVEVHNAKTKPREEQYNSTYRVVSVLTV
LHQDWLNGKEYKCKVSNKALPAPIEKTISKAKGQPREPQVYVLPPSRD
ELTKNQVSLLCLVKGFYPSDIAVEWESNGQPENNYLTWPPVLDSDGSF

FLYSKLTVDKSRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

[00903] Each of the humanized VH domain sequences from cycle one was appended to the human
CH1-hinge-CH2-CH3 (HetFc-A and HetFc-B) domain sequence of IGHG1*01 to provide twelve
humanized full heavy chain sequences (six humanized VH x2). Rabbit VH and each of the
additional five humanized VH domain sequences from cycle two were appended to the human
CHI1-hinge-CH2-CH3 domain sequence of IGHG1*01, to provide the parental rabbit-human
chimeric full heavy chain sequence and five additional humanized full heavy chain sequences.
Each of the VL domain sequences was appended to the human kappa CL sequence of IGKC*01
to provide five humanized light chain sequences. All sequences were reverse translated to DNA,

codon optimized for mammalian expression and gene synthesized.

[00904] Heavy chain vector inserts comprising a signal peptide (artificially designed sequence:
MRPTWAWWLFLVLLLALWAPARG (SEQ ID NO:150) (Barash ef al., 2002, Biochem and
Biophys Res. Comm., 294:835-842)) and the heavy chain clone terminating at residue G446 (EU
numbering) of the CH3 domain were ligated into a pTTS5 vector to produce heavy chain expression
vectors. Light chain vector inserts comprising the same signal peptide were ligated into a pTTS5
vector to produce light chain expression vectors. The resulting heavy and light chain expression

vectors were sequenced to confirm correct reading frame and sequence of the coding DNA.

[00905] The heavy and light chains of each of the humanized antibody variants were expressed in

200 ml cultures of CHO-3E7 cells. Briefly, CHO-3E7 cells, at a density of 1.7-2 x 10 cells /ml,
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viability >95%, were cultured at 37°C in FreeStyle™ F17 medium (Thermo Fisher Scientific,
Waltham, MA) supplemented with 4 mM glutamine (GE Life Sciences, Marlborough, MA) and
0.1% Pluronic® F-68 (Gibco/ Thermo Fisher Scientific, Waltham, MA). A total volume of 200 ml
CHO-3E7 cells + 1x antibiotic/antimycotics (GE Life Sciences, Marlborough, MA) was
transfected with a total of 200 ug DNA (100 ug of antibody DNA and 100 ug of GFP/AKT/stuffer
DNA) using PEI-MAX® (Polyscience, Inc., Philadelphia, PA) at a DNA:PEI ratio of 1:4 (w/w).
Twenty-four hours after the addition of the DNA-PEI mixture, 0.5mM valproic acid (final
concentration) + 1% w/v Tryptone (final concentration) were added to the cells, which were then

transferred to 32°C and incubated for 6 more days prior to harvesting.

[00906] Protein A purification was performed in batch mode or using ImL HiTrap™
Mab Select™ SuRe™ columns (Cytiva, Marlborough, MA). In batch mode, clarified supernatant
samples were incubated in batch with mAb Select SuRe™ resin (GE Healthcare, Chicago, IL)
cleaned-in-place (CIP’d) with NaOH and equilibrated in Dulbecco’s PBS (DPBS). Resin was
poured into CIP’d columns, the columns were washed with DPBS. In both purification modes,
protein was eluted with 100 mM sodium citrate buffer pH 3.0. The eluted fractions were pH
adjusted by adding 10% (v/v) 1M HEPES (pH ~10.6-10.7) to yield a final pH of 6-7. Samples
were buffer exchanged into DPBS. Protein was quantitated based on absorbance at 280nm (A280
nm). Parental rabbit-human antibody chimera variants (v23924 and v30618) were further purified
by preparatory SEC chromatography on a Superdex 200 Increase 10/30 column (GE Healthcare,
Chicago, IL) in DPBS mobile phase following Protein A purification.

[00907] Following purification, purity of samples was assessed by electrophoresis under non-
reducing and reducing conditions using the High Throughput Protein Express assay and Caliper
LabChip® GXII or GXII Touch HT (Perkin Elmer, Waltham, MA). Procedures were carried out
according to HT Protein Express LabChip® User Guide version 2 with the following
modifications. Antibody samples, at either 2yl or Sul (concentration range 5-2000 ng/ul), were
added to separate wells in 96 well plates (BioRad, Hercules, CA) along with 7ul of HT Protein
Express Sample Buffer (Perkin Elmer, Cat # 760328). Antibody samples were then denatured at
70°C for 15 mins. The LabChip® instrument was operated using the HT Protein Express Chip
(Perkin Elmer, Waltham, MA) and the Ab-200 assay setting.
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[00908] The yield (post protein-A purification) across the forty-five humanized antibody variants
and the parental chimeric antibody, v23924, ranged from ~ 9-17 mg (or 45-85 mg/L). Fig. 2A and
2C show the Caliper electrophoresis results for the parental chimeric antibody v23924 and a
representative humanized variant, v30384. As can be seen from Fig. 2, for the representative
humanized antibody sample, non-reducing (NR) and reducing (R) Caliper reflected a single
species corresponding to full-size antibody and intact heavy and light chains. This was also the

case for the other humanized variants.

7.3 Quality Assessment of Humanized Antibodies
[00909] Species homogeneity of the humanized antibody variants was assessed by UPLC-SEC
after Protein A purification and after preparatory SEC purification for the parental chimera

antibody, v23924.

[00910] UPLC-SEC was performed using a Waters Acquity BEH200 SEC column (2.5 mL, 4.6 x
150 mm, stainless steel, 1.7 um particles) (Waters LTD, Mississauga, ON) set to 30°C and
mounted on a Waters Acquity UPLC™ H-Class Bio system with a photodiode array (PDA)
detector. The mobile phase was Dulbecco’s phosphate buffered saline (DPBS) with 0.02% Tween
20 pH 7.4 and the flow rate was 0.4 ml/min. Total run time for each injection was 7 min with a
total mobile phase volume of 2.8 mL. Elution was monitored by UV absorbance in the range 210-
500 nm, and chromatograms were extracted at 280 nm. Peak integration was performed using

Waters Empower® 3 software employing the Apex Track™ and detect shoulders features.

[00911] Fig. 2B and 2D show the UPLC-SEC profiles for the parental chimeric antibody v23924
(post SEC purification) and for a representative humanized antibody v30384 (post Protein A
purification, respectively. The UPLC-SEC profile for the representative humanized antibody
sample reflected high species homogeneity, comparable to the parental chimeric antibody sample.
The samples from the remaining humanized antibody variants had similar profiles to that shown

for the representative humanized antibody sample.
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EXAMPLE 8: BINDING OF HUMANIZED ANTIBODIES TO hFRa

8.1  Affinity Assessment of the Humanized Antibodies for hFRa.
[00912] To determine whether the humanization process affected the affinity of the humanized
variants for their target, the ability of the 45 purified humanized antibody variants to bind the hFRa

antigen was assessed by Bio-layer interferometry (BLI) as follows.

[00913] hFRa antigen binding was assessed using the Octet® RED96 system (ForteBio, Fremont,
CA) by cycling through the following steps: loading of antibodies (0.9 pg/mL) onto anti-human
IgG Fc capture (AHC) biosensors over 200s; stabilization of baseline for 60s; association to
recombinant His-tagged human FRa (ACROBiosystems, Newark, DE) at multiple relevant
concentrations spanning the expected Kp for 400-500s; recordation of dissociation for 500-1000s;
and regeneration performed by cycling 3 times between 10 mM glycine pH 1.5 (15s) and the assay
buffer (1s) before proceeding to the next antibody. The assay buffer used was KB buffer (kinetics
buffer, composed of PBS pH 7.4, 0.1 % BSA, 0.02 % Tween 20, 0.05% sodium azide)
supplemented with 0.06% Tween 20 and in some instances also with 1% BSA. The experiment

was conducted at 30°C with a shake speed of 1000 rpm.

[00914] Data analysis was performed using Data Analysis Software 9.0 (ForteBio, Fremont CA).
The reference-subtracted binding curves were globally fitted to the 1:1 interaction model to

generate the binding kinetic parameters kon, kofr, and the dissociation constant Kp.

[00915] Nine of the 45 humanized antibody variants were found to bind hFRa with Kp values
ranging from ~63nM to 210nM (see Table 8.1). The Kp of the parental chimera antibody (v23924)
was determined to be 27nM. Humanized antibody variants that exhibited binding to hFRa were
characterized by an ~2-fold to ~8-fold reduced affinity compared to that of the parental chimera
antibody. As can be seen from Table 8.1, all successful humanized variants shared the same
variable light chain (4L) but differed in variable heavy chain composition. The sequences of light
chain and heavy chains of the successful humanized variants are provided in Table 8.2. Fig. 3
shows the BLI sensorgrams for the parental chimeric antibody v23924, and a representative

humanized antibody v30384.
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Table 8.1: Antigen Binding Assessment of Humanized Variants by Octet®

Variant C&I;_llpfs\ig?)n Fc Region! Mean Kp (M)? Std Dev Kp (M)
(gfeif;) - HomoFc 2.7E-08 8. 4E-09
Cycle One Variants
v30384 3H4L HetFc 1.1E-07 4 2E-09
v30389 3bH4L HetFc 1.0E-07 1.4E-09
v30394 4H4L HetFc 6.3E-08 7.1E-11
v30399 4bH4L HetFc 6.9E-08 2.5E-09
Cycle Two Variants
v31422 3cH4L HomoFc¢ 1.8E-07 2.8E-08
v31423 3dH4L HomoFc¢ 1.1E-07 1.2E-08
v31424 3eH4L HomoFc¢ 1.1E-07 1.9E-08
v31425 3fH4L HomoFc¢ 1.6E-07 4 2E-10
v31426 3gH4L HomoFc¢ 2.1E-07 3.5E-10

"'HetFc = heterodimeric Fc region; HomoFc¢ = homodimeric Fc region (see Example 2)

2n=2

Table 8.2: Amino Acid Sequences of Humanized VH and VL Chains

Name Amino Acid Sequence SEQ
ID NO

3H VH | EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKG 50
LEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMNSLRAE
DTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

3bH VH | EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKG 54
LEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMNSLRAE
DTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

3cH VH | EVQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKG 76
LEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMNSLRAE
DTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

3dH_VH | EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKG 79
LEWIGAVNSGGSAYYADSVKGRSTISRDTSKNTVYLQMNSLRAE
DTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
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Name Amino Acid Sequence SEQ
ID NO

3eH VH | EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKG 82
LEWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLOQMNSLRAE
DTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

3fH VH | EVQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKG 85
LEWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLOQMNSLRAE
DTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

3gH VH | QQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKGL 88
EWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLQMNSLRAED
TAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

4H VH | EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKG 57
LEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQMNSLRA
EDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

4bH VH | EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGKG 61
LEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQMNSLRA
EDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

4L VL | DYQMTQSPSSVSASVGDRVTITCRASQSIGDWLAWYQQKPGKAP 64
KLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAATYYCQQ
GYGRSNVDNIFGGGTKVEVK

8.2  Avidity Assessment of the Humanized Antibodies for hFRo.
[00916] The avidity of antigen binding for parental and selected humanized variants in FSA

format was assessed by surface plasmon resonance (SPR) as described below.

[00917] The SPR assay for determination of hFRa affinity and avidity of the parental chimeric
antibody (v23924) and the humanized variants was carried out on a Biacore™ T200 SPR system
with PBS-T (PBS + 0.05% (v/v) Tween 20) running buffer (with 0.5 M EDTA stock solution
added to 3.4 mM final concentration) at a temperature of 25°C. CM5 Series S sensor chip,
Biacore™ amine coupling kit (NHS, EDC and 1 M ethanolamine), and 10 mM sodium acetate
buffers were purchased from GE Healthcare Life Science (Mississauga, ON, Canada). PBS
running buffer with 0.05% Tween20 (PBST) was purchased from Teknova Inc. (Hollister,
CA). Recombinant human FRa was purchased from ACRObiosystems (Newark, DE).

[00918] Screening ofthe variants for binding to hFRa antigen was conducted in two steps: capture

of hFRa onto surface, followed by injection of three to five concentrations of variant. The hFRa
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surface was prepared on a CMS5 Series S sensor chip by standard amine coupling methods as
described by the manufacturer (GE Healthcare Life Science, Mississauga, ON, Canada). The
immobilization of the hFRa was performed using Biacore™ T200 immobilization wizard with an
amine coupling method aiming for resonance units (RUs) ranging from 5 to 200 RUs. Using multi-
cycle kinetics, three to five concentrations of a two-fold dilution series of samples starting at
300nM with a blank buffer control were injected at 50 uL/min for 180s with a 600s dissociation
phase, resulting in a set of sensorgrams with a buffer blank reference. The hFRa surface was
regenerated to prepare for the next injection cycle by one pulse of 10mM glycine/HCI pH 1.5 for
30s at 30 uL/min. Blank-subtracted sensorgrams were analyzed using Biacore™ T200 Evaluation
Software v3.0. The blank-subtracted sensorgrams were then fit to the 1:1 Langmuir binding

model.

[00919] The results are shown in Table 8.3. Both parental antibody (v23924) and the two
humanized variants (v30384 and v30399) in the regular bivalent antibody format (FSA)
demonstrated avidity in binding to the hFRa antigen. Namely, ~17-fold lower Kp values in the
case of parental and ~27-39-fold in the case of humanized samples were obtained in FSA compared
to one-armed antibody (OAA) format at medium-low antigen density, which further decreased to

~108-fold and ~116-181-fold respectively, at high antigen density.

Table 8.3: Avidity Assessment of Selected Humanized Variants by SPR

Mean Kp (M)?
Variant Format' High Antigen Medium Antigen Medium-Low
Density Density Antigen Density

v23924 FSA 2.78E-10 1.37E-09 2.29E-09
v32596 OAA 3E-08 3.03E-08 3.79E-08

v23924

equivalent
v30384 FSA 7.9E-10 2.58E-09 3.76E-09
v32597 OAA 1.43E-07 1.39E-07 1.46E-07

v30384

equivalent
v30399 FSA 7.09E-10 2.67E-09 3.71E-09
v32598 OAA 8.2E-08 8.08E-08 9.15E-08
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Mean Kb (M)?
Variant Format! High Antigen Medium Antigen Medium-Low
Density Density Antigen Density
v30399
equivalent

"OAA = one armed antibody, FSA = full size antibody; OAA antibody samples are equivalents of respective FSA samples and
were produced in the similar manner to FSA samples described in Example 2.

‘n=2
EXAMPLE 9: PURITY OF HUMANIZED ANTI-FRo ANTIBODIES

[00920] The apparent purity of the humanized antibody variants from Example 8 was assessed
using mass spectrometry after Protein A purification (Example 7) and non-denaturating

deglycosylation.

[00921] As the antibody variant samples contained F¢ N-linked glycans only, the samples were
treated with N-glycosidase F (PNGase-F) only. The purified samples were de-glycosylated with
PNGaseF as follows: 0.1U PNGaseF/ug of antibody in 50mM Tris-HCI pH 7.0, overnight
incubation at 37°C, final protein concentration of 0.48 mg/mL. After deglycosylation, the samples

were stored at 4°C prior to LC-MS analysis.

[00922] The deglycosylated protein samples were analyzed by intact LC-MS using an Agilent
1100 HPLC system coupled to an LTQ-Orbitrap™ XL mass spectrometer (ThermoFisher,
Waltham, MA) (tuned for optimal detection of larger proteins (>50kDa)) via an Ion Max
electrospray source. The samples wereinjected onto a2.1 x 30 mm Poros R2 reverse phase column
(Applied Biosystems Corp., Waltham, MA) and resolved using a 0.1% formic acid ag/acetonitrile
(degassed) linear gradient consisting of increasing concentration (20-90%) of acetonitrile. The
column was heated to 82.5°C and solvents were heated pre-column to 80°C to improve protein
peak shape. The cone voltage (source fragmentation setting) was approximately 40 V, the FT
resolution setting was 7,500 and the scan range was m/z 400-4,000. The LC-MS system was
evaluated for IgG sample analysis using a deglycosylated IgG standard (Waters IgG standard) as
well as a deglycosylated mAb standard mix (25:75 half:full sized antibody). For each LC-MS
analysis, the mass spectra acquired across the antibody peak (typically 3.6-4.1 minutes) were
summed and the entire multiply charged ion envelope (m/z 1,200-4,000) was deconvoluted into a

molecular weight profile using the MaxEnt 1 module of MassLynx™ data analysis software
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(Waters, Milford, MA). The apparent amount of each antibody species in each sample was

determined from peak heights in the resulting molecular weight profiles.

[00923] The results are shown in Table 9.1. Almost all humanized variants were of high purity,
ranging from ~89-100% desired species, with only v30389 showing a lower purity (82.6%). The
slightly lower purity of four variants, v30384, v30389, v30394 and v30399, compared to that of
the remaining variants is due to these variants comprising a heterodimeric CH3 region (see
Example 7) which results in the presence of some half-antibodies. Fig. 4 depicts LC/MS profile
for two representative humanized variants, v30384 and v31422. In the LC/MS profiles of all

samples, a side peak of~+266Da was observed, which is likely an artifact of the analysis.

Table 9.1: Purity of Humanized Variants Determined by LC/MS

Variant % Desired Species
v30384 932
v30389 82.6
v30394 89.1
v30399 91.8
v31422 100
v31423 100
v31424 100
v31425 100
v31426 100

EXAMPLE 10: THERMAL STABILITY OF HUMANIZED ANTI-FRa ANTIBODIES

[00924] The thermal stability of the humanized antibody variants was assessed by differential

scanning calorimetry (DSC) as described below.

[00925] 400 pL of purified samples primarily at concentrations of 0.4 mg/mL in PBS were used
for DSC analysis with a VP-Capillary DSC (GE Healthcare, Chicago, IL). At the start of each DSC
run, 5 buffer blank injections were performed to stabilize the baseline, and a buffer injection was

placed before each sample injection for referencing. Each sample was scanned from 20°C to 100°C



10

15

WO 2023/178452 PCT/CA2023/050406
251

at a 60°C/hr rate, with low feedback, 8 sec filter, 3 min pre-scan thermostat, and 70 psi nitrogen
pressure. The resulting thermograms were referenced and analyzed using Origin 7 software
(OriginLab Corporation, Northampton, MA) to determine melting temperature (Tm) as an

indicator of thermal stability.

[00926] The Fab Tm values determined for the humanized variants are shown in Table 10.1. All

humanized variants exhibited increased thermal stability compared to the parental antibody,
v23924 (Fab Tm of ~72 °C), with Fab Tm values ranging from ~81-84°C. Of the humanized
variants, v30394 showed the highest thermal stability.

Table 10.1: Thermal Stability of Humanized Variants

Variant Fab Tm (°C)
v23924 (parental) 72.1
v30384 81.7
v30389 80.7
v30394 84.4
v30399 83.4
v31422 82.6
v31423 83.0
v31424 813
v31425 824
v31426 81.9

EXAMPLE 11: DETERMINATION OF ISOELECTRIC POINT FOR HUMANIZED
ANTI-FRa ANTIBODIES

[00927] The isoelectric point of the humanized antibody variants was determined by capillary

isoelectric focusing (cIEF) as described below.

[00928] cIEF was carried out using CE-UV Agilent 7100 Capillary Electrophoresis (CE) system.
Sug (or maximal 2.5ull) of sample was applied to the capillary (ampholytes range of 3.0-10.0). plI
markers mix, 4.1, 422, 5.5, 7.0 and 10.0 for system suitability tests and 4.1 and 10.0 for sample
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analyses were used. The Agilent 7100 CE system equipped with an external water bath set to 6°C,
the detector filter assembly (280nm) and 9 bar external pressure were used for all CE runs. The
neutral coated capillary (fluorocarbon) was cut at both ends at a distance of 8.5 cm and 24.5 cm
from the detection window, respectively, equipped with a green alignment interface and fitted into
the Agilent capillary cassette. Once a day, capillaries were conditioned as follows: high pressure
flush at 3.5 bar with 350 mM acetic acid for 5 minutes, with water for 2 minutes and with cIEF gel
for 5 minutes. Prior to every run, capillaries were conditioned as follows: high pressure flush at
3.5 bar with 4.3 M urea solution for 3 minutes and with water for 2 minutes. Samples were injected
by applying 2 bar high pressure for 100 seconds, followed by a water dip of both inlet and outlet
electrode. Focusing was performed for 10 minutes at 25 kV with 200 mM phosphoric acid as
anolyte and 300 mM NaOH as catholyte. Using chemical mobilization, the outlet vial was
exchanged for 350 mM acetic acid and 30 kV was applied for 30 minutes. After each run, a high
pressure flush at 3.5 bar with water was performed for 2 minutes. Manual integration for peaks
RT and electropherograms were obtained using Agilent OpenLAB Intelligent Reporting
A.01.06.111 software. Raw data (signal vs retention time) were exported to a CVS file and main
isoform pl, pl range and pl at the center of mass were calculated (based on the internal pl markers)

in Microsoft Excel.

[00929] The results are shown in Table 11.1. The pl values determined for the main isoform for
the majority of the humanized variants ranged from 7.78 to 7.97, with one variant having pl of
8.25 (v31426), which all fall within the typical range for therapeutic antibodies and are relatively
comparable to that of the parental chimeric antibody v23924 (pl of 7.65).

Table 11.1: Isoelectric Point for Humanized Variants

Variant pl
(main isoform)
v23924 (parental ) 7.65
v30384 7.79
v30389 7.78
v30394 7.89
v30399 7.89
v31422 7.93
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Variant pl
(main isoform)
v31423 7.94
v31424 7.97
v31425 7.93
v31426 8.25

EXAMPLE 12: CHROMATOGRAPHIC ANALYSIS OF ANTI-FRa ANTIBODIES

[00930] Parental and humanized wvariants were analyzed by hydrophobic interaction

chromatography (HIC) and size exclusion chromatography (SEC) as described below.

12.1 HIC Analysis

[00931] The hydrophobicity/hydrophilicity of the antibodies were assessed by HIC as described
in Antibody Drug Conjugates, Methods in Molecular Biology, 2013, vol. 1045, pp. 275-284.
L. Ducry, Ed. The experiments were performed on an Agilent Infinity II 1290 HPLC using a
TSKgel® Butyl-NPR column (2.5um, 4.6 x 35mm, TOSOH Bioscience GmbH, Griesheim,
Germany) pre-equilibrated with 5 column volumes of Buffer A (1.5 M (NH4)2SO4, 25 mM
NaH;PO4, pH = 6.95) at room temperature. Typically, 20-30 ug of sample at 2-3 mg/mL
concentration was loaded on the column with 95% Buffer A and 5% Buffer B (75% 25 mM PO 4>
plus 25% isopropanol, pH 6.95) and run for 15 mins at 0.5 mL/min using the gradient shown in
Table 12.1. HIC chromatograms were integrated using appropriate parameters that provided

complete, baseline-to-baseline integration.

Table 12.1: HIC Solvent Gradient

Time (min) | % Buffer A % Buffer B

0 95 5
0.1 95 5
5 80 20
9.5 65 35

11.5 50 50
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Time (min) | % Buffer A % Buffer B
12.5 5 95
13.5 5 95
12.6 95 5
15 95 5

12.2  SEC Analysis

[00932] Analytical SEC was performed using an Agilent Infinity I 1260 HPLC with Advance
Bio SEC column (300 A, 2.7 um, 7.8 x 150 mm) equilibrated with 5 column volumes of Mobile
Phase A (150 mM Na;POs4, pH 6.95) at room temperature. Typically, 20-30 pg of sample at 2-3
mg/mL concentration was eluted isostatically for 7 mins at 1 mL/min and absorbance was
monitored at A280. Chromatograms were integrated to provide complete, baseline-to-baseline
integration of each peak, with reasonably placed separation between partially resolved peaks. The
peak corresponding to the major component for IgG (approximate retention time 3.3 min) was
reported as the monomer based on the SEC profile of control trastuzumab. Any peak occurring
prior to 3.3 min was designated as high molecular weight species (HMWS), and any peak
occurring after 3.3 min was designated as low molecular weight species (LMWS), excluding

solvent peaks (over 5.2 min).

12.3  Results

[00933] The summary of HIC retention time (HIC-RT) and SEC monomer % of parental and
humanized variants are provided in Table 12.2. Overall, HIC and SEC showed favourable
biophysical behaviour of all humanized variants. Parental chimeric antibody v23924 eluted at 6.5
mins on HIC gradient, whereas all humanized variants eluted between 6.0-6.7 mins. SEC profiles
showed >90% monomer for all humanized variants, with variant v30389 having the lowest

monomer % (94%). All these variants had <5% HMWS and <5% LMWS.
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Table 12.2: HIC and SEC Analysis of Parental and Humanized Anti-FRa Antibodies

SEC
Variant Antibody | HIC-RT (min)
Monomer % HMWS % LMWS %

V23924 Chimeric 6.5 100 0 0

(parental)

Chimeric
v30618 (HetFo) 6.7 94 6 0
v30384 6.2 97 3 0
v30389 Humanized 6.2 94 3 4
v30394 Cycle one* 6.0 95 4 2
v30399 6.1 96 4 0
v31422 6.0 100 0 0
v31423 6.0 100 0 0
v31424 Humanized 6.1 100 0 0

Cycletwo
v31425 6.2 100 0 0
v31426 6.5 100 0 0

*No previous Prep-SEC
EXAMPLE 13: ADDITIONAL STABILITY STUDIES

[00934] In order to further investigate the stability of the humanized antibody variants, 40°C
stability and acid stability studies were performed in which samples were characterized at specific
timepoints by Caliper and UPLC-SEC, as described in Example 7 and in the case of 40°C stability
study additionally by cIEF and Octet antigen binding, as described in Examples 11 and 8,

respectively. Trastuzumab was used as a control in these studies.

[00935] Selected humanized variants (v30389, v30394, v30399, v31423 and v31424) underwent
a 40°C stability study for a duration of 14 days at ~1 mg/ml sample concentration in PBS pH 7.4
buffer. Samples were characterized at timepoints 0, 5, 7, 11 and 14 days. An acid stability study
was performed upon buffer exchange of the sample into acetate buffer of pH 3.6 at varied sample

concentrations for a duration of 1hr at 25°C, with characterization at timepoints 0, 15, 30 and 60
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min. Additionally, freeze-thaw (from -80°C to room temperature) constituting three cycles of 30

min per cycle was performed at ~1 mg/ml sample concentration in PBS pH7.4.

[00936] The results are shown in Table 13.1. No significant issues with the stability of the
humanized variants were identified in the studies. Freeze-thaw and acid stability studies did not
reveal any change in sample composition over the course of the study, as determined by Caliper
and UPLC-SEC. The 40°C stability study showed minor changes in Caliper and UPLC-SEC
profiles as the study progressed (specifically, the appearance of some amounts of lower molecular
weight species, ranging from ~10-17%). No changes to the antigen-binding affinity were observed.

clEF revealed expected minor increases in more acidic species to relative to the main isoform.

Table 13.1: Stability Assessment of Humanized Variants in 40°C, Acid Stability and Freeze-
Thaw Studies

% Monomer by UPLC-SEC

Variant 40°C Study Acid Stability Freeze-Thaw

Day 0/7/14 Study Study

0/30/60 min

v6738! | 99.93/99.71/99.43 Err?/100/100 ND
v30389 | 92.75/87.64/82.02 | Err/94.91/93.83 ND
v30394 | 95.49/89.01/83.51 | 95.12/95.53/95.49 ND
v30399 | 96.13/89.25/81.68 Err/100/100 ND
v31423 100/90.92/82.58 Err/100/100 99.22
v31424 100/90.96 100/100/100 99.36

! Trastuzumab control

2 Err = Erroneous baseline

EXAMPLE 14: FUNCTIONAL CHARACTERIZATION OF ANTI-FRa ANTIBODIES -
FRa SPECIFICITY

[00937] The binding cross-reactivity of parental chimeric antibody v23924 to FRa (FOLR1),
FOLR2, FOLR3 and FOLR4 was assessed by flow cytometry and ELISA. FRa, FOLR2 and
FOLR4 binding was assessed through flow cytometry using HEK293 transfected cells. FOLR3
binding was assessed through ELISA as FOLRS3 is a soluble protein. Control anti-FOLR2 (mouse
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anti-human FOLR2; Nordic BioSite AB, Téaby, Sweden; Cat. No. AFC-4544-2), anti-FOLR3
(mouse anti-human FOLR3; LS Bio, Seattle, WA; Cat. No. LS-C125621) and anti-FOLR4 (mouse
anti-His DyLight™ 650; Novus Biologicals, Littleton, CO; Cat. No. NBP2-31055C) antibodies

were included in these experiments.

[00938] FRa, FOLR2 and FOLR4 binding: Briefly, HEK293-6e cells were transfected for ~24
hours to transiently express human FRa (Cat. No. 13420), FOLR2 (Cat. No. 13481) and FOLR4
(Cat. No. 13483) (all from GenScript Biotech, Piscataway, NJ), 1 ug DNA per 1 million cells.

Following transfection, 50,000 cells were seeded in V-bottom 96-well plates and incubated with
50 nM primary antibody for 45 min under standard culturing conditions. Following incubation,
cells were washed and stained with anti-Human IgG Fc AF647 conjugate (Jackson Immuno
Research Labs, West Grove, PA; Cat. No. 109-605-098) at RT for 45 min. Following incubation
and washing, fluorescence was detected by flow cytometry on a BD L SRFortessa™ Cell Analyzer

(BD Biosciences, Franklin Lake, NJ) with 1,000 minimum events collected per well.

[00939] FOLR3 binding: ELISA 96-well plate was coated with commercial purified FOLR3
protein (R&D Systems, Inc., Minneapolis, MN; Cat. No. 5319-FR) for 1 hr at 37°C. The plate was
blocked with 1% milk in PBS pH 7.4 for 1 hr at RT. Following blocking, primary antibodies were

added at 7 nM for 1 hr at RT. HRP-conjugated secondary antibody (Jackson Immuno Research
Labs, West Grove, PA; Cat. No. 109-035-098) was then added at 0.4 ug/ml, for 1 hr at RT. Plates
were developed using tetramethylbenzidine (TMB) and HCI was used to stop reaction. Absorbance

was read at 450 nm using a Synergy™ H1 microplate reader (BioTek Instruments, Winooski, VT).

Results

[00940] The results are shown in Tables 14.1 and 14.2. Anti-FRa, anti-FOLR2, anti-FOLR3 and
anti-FOLR4 control antibodies showed expected binding to the respective target proteins by flow
cytometry or ELISA. By flow cytometry, live singlet cell population was gated using FlowJo™
v8 software (BD Biosciences, Franklin Lake, NJ), and AF647 GeoMean and % positive binding
was determined in this population for each antibody. For ELISA, % positive binding of anti-
FOLR3 and v23924 antibodies was determined using raw absorbance values compared to negative
control absorbance signal. v23924 showed expected binding to human FRa, and did not exhibit

binding cross reactivity to FOLR2, FOLR3 or FOLR4, indicating FRa specificity.
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Table 14.1: Binding to FRa, FOLR2 and FOLR4 Assessed by Flow Cytometry

AF647/DyLight650 GeoMean % Positive Binding
Singlet Population Singlet Population
Antibody
FRa FOLR2 FOLR4 FRa FOLR2 FOLR4

v23924 7663 7 27 71 0 0
anti-FRa Control 17971 227 188 86 1 0
anti-FOLR2 Control 17 4267 15 1 87 0
anti-FOLR4 Control 32 32 164 1 1 48
Human IgG 59 20 23 0 0 0

Table 14.2: Binding to FOLR3 Assessed by ELISA

v23924 0.29 8.9
anti-FRo Control 0.24 7.4
anti-FOLR3 Control 3.27 100.0

Human IgG 0.15 4.5

EXAMPLE 15: FUNCTIONAL CHARACTERIZATION OF ANTI-FRa ANTIBODIES -
BINDING TO CYNOMOLGUS FRa

[00941] The cross-reactivity of parental chimeric antibody v23924 to human and cynomolgus
monkey FRa was assessed by flow cytometry using transfected CHO-S cells as described below.

Palivizumab (anti-RSV) (v22277) was used as a negative control.

[00942] Briefly, CHO-S cells were transfected for ~24 hours to transiently express human or
cynomolgus monkey FRa, 1 ug DNA per 1 million cells. Following transfection, cells were seeded
at 50,000 cells/well in V-bottom 96-well plates and treated with antibody for 24 hours at 4°C to
prevent internalization. Following incubation, cells were washed and stained with anti-human IgG

Fc AF647 conjugate (Jackson Immuno Research Labs, West Grove, PA; Cat. No. 109-605-098)
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at 4°C for 30 min. Following incubation and washing, fluorescence was detected by flow

cytometry on a BD LSRFortessa™ Cell Analyzer (BD Biosciences, Franklin Lake, NJ).

[00943] The results are shown in Table 15.1. v23924 showed comparable binding to human and
cynomolgus FRa on CHO-S transfected cells, with apparent Kd values of 83.89 pM and 121.60
pM on human FRa and cynomolgus monkey FRa transfected cells, respectively. No binding by

control v22277 was observed, as expected.

Table 15.1: Binding to Cynomolgus Monkey FRa.

Antibody Cells Bmax ?(lzipz:;?)t
v23924 CHO-S 398.90 0.08
V22277 Human FRa 6.94 >50
v23924 CHO-S 7626 0.12
V22277 Cyno FRa 79.62 >50

EXAMPLE 16: FUNCTIONAL CHARACTERIZATION OF ANTI-FRa ANTIBODIES -
CELLULAR BINDING

[00944] The on-cell binding capabilities of the parental chimeric antibody v23924 and a
representative humanized variant v30384 were assessed on JEG-3 and HEC-1-A endogenous FRa-

expressing cell lines by flow cytometry as described below.

[00945] Briefly, cells were seeded at 50,000 cells/well in V-bottom 96-well plates and treated
with antibody for 24 hours at 4°C to prevent internalization. Following incubation, cells were
washed and stained with anti-Human IgG Fc AF647 conjugate (Jackson Immuno Research Labs,
West Grove, PA; Cat. No. 109-605-098) at 4°C for 30 min. Following incubation and washing,
fluorescence was detected by flow cytometry on a BD LSRFortessa™ Cell Analyzer (BD
Biosciences, Franklin Lake, NJ) with 1,000 minimum events collected per well. AF647/APC-A
GeoMean (fluorescence signal geometric mean, proportional to anti-Human AF647 binding) in
live cell population was plotted using GraphPad Prism Version 9 (GraphPad Software, San Diego,
CA).
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[00946] The results are shown in Table 16.1. Both the chimeric (v23924) and humanized (v30384)
antibodies yielded comparable apparent Kd and Bmax values in both JEG-3 and HEC-1-A cell

lines (high and moderate endogenous FRa expression, respectively).

Table 16.1: Cellular Binding

JEG-3 HEC-1-A
Antibody Curve Curve
Bmax Hill Kd (nM) Bmax Hill Kd (nM)
Slope (h) Slope (h)
v23924 20337 1.18 032 2490 1.38 0.05
v30384 18299 1.73 031 2125 131 0.07
Human IgG NA NA NA NA NA NA

EXAMPLE 17: FUNCTIONAL CHARACTERIZATION OF ANTI-FRa ANTIBODIES -
INTERNALIZATION

[00947] The receptor-mediated internalization capabilities of the chimeric antibody v23924 and a
representative humanized variant, v30384, in FRa-expressing cell lines IGROV-1 and OVCAR-
3) were determined by high content imaging as described below. The FRa-targeting antibodies
mirvetuximab and farletuzumab were used as positive controls, and palivizumab (anti-RSV)

(v22277) was used as a negative control.

[00948] Briefly, antibodies were fluorescently labeled by coupling to an anti-human IgG Fc¢ Fab
fragment pHADb dye conjugate (Promega Corporation, Madison, WI; Cat. No. G9841) (~3 dye
molecules per Fab fragment) at a 5:1 molar excess for 24 hours at 4°C. Cells were seeded and
incubated overnight at 37°C in 5% COz1in 96-well plates. Coupled antibodies were added to cells
the following day and incubated at 37°C for 6-24 hours to allow for internalization. Following
incubation, cells were stained with Dye Cycle Violet (ThermoFisher Scientific Corporation,
Waltham, MA; Cat. No. V35003) for viable cell identification and internalized fluorescence in live
cells was analyzed by high content imaging using the Celllnsight™ CXS High Content
Screening (HCS) Platform (ThermoFisher Scientific Corporation, Waltham, MA). Fold-over
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fluorescence of the chimeric antibody v23924 was plotted using GraphPad Prism, Version 9

(GraphPad Software, San Diego, CA).

Results

[00949] The results are shown in Fig. SA & 5B (IGROV-1 cells) and Fig. 6A & 6B (OVCAR-3
cells). Chimeric antibody v23924 showed comparable levels of internalization to the humanized
variant v30384 in both IGROV-1 cells (high FRa) and OVCAR-3 cells (moderate FRa). In both
IGROV-1 and OVCAR cells, the chimeric antibody v23924 and the humanized variant v30384
showed increased internalization compared to mirvetuximab and farletuzumab positive controls
across all tested concentrations (25 to 1 nM) and time points (6-24 hours). For example, following
a 6-hour incubation in IGROV-1 cells, humanized variant v30384 showed 3.3 and 6.1-fold
increase in internalized fluorescence compared to mirvetuximab and farletuzumab, respectively,
at 25 nM, and 2.6 and 19.1-fold increase in internalized fluorescence compared to mirvetuximab
and farletuzumab, respectively, at S nM (Fig. SA). Similarly, following a 24-hour incubation in
IGROV-1 cells, humanized variant v30384 showed 2.1 and 3.9-fold increase in internalized
fluorescence compared to mirvetuximab and farletuzumab, respectively, at 25 nM, and 1.9 and
4.7-fold increase in internalized fluorescence compared to mirvetuximab and farletuzumab,

respectively, at S nM (Fig. 5B).
EXAMPLE 18: EPITOPE MAPPING

[00950] High resolution epitope mapping of the parental chimeric antibody v23924 on human
FRa antigen (hFRa) was conducted by hydrogen/deuterium exchange mass spectrometry (HDX-
MS) at NovoAb Bioanalytics Inc. (Victoria, BC. Canada) as described below.

18.1 Sample preparation for HDX-MS

[00951] Lyophilized hFRo was purchased from ACROBiosystems (Newark, DE; Catalogue no:
FO1-H5229) and dissolved to a concentration of 2.5 mg/ml. The antigen-antibody complex was
prepared by mixing hFRa with the parental chimeric antibody v23924 at a molar ratio of 2:1. All
samples had a pH of 7.4 and were clear (no precipitation was observed). For peptide identification,
hFRa at a concentration of 10 uM was reduced with 100 mM of tris-(2-carboxyethyl) phosphine
(TCEP) in the presence of 2 M guanidine at pH 2.4, and then digested with pepsin at an enzyme-

to-protein molar ratio of 1:1. HDX was initiated by mixing the protein samples with D20 buffer at
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aratio of 2:8 (v/v). The resulting solutions were incubated at 26°C, and aliquots were taken at 20
s, 7min, 1 h and 4 h, and instantly quenched by adding a 200 mM TCEP solution containing 4 M
guanidine. These samples were flash frozen in liquid nitrogen and stored at -80°C. During LC-MS
experiments, the protein aliquots were quickly thawed and kept on ice for the reduction to proceed

for 2 min, and then digested at 0°C with pepsin for 2 min.

18.2 LC-MS and LC-MS/MS

[00952] In the LC-MS experiments, 20 uL aliquots of each sample were instantly injected into a
C18 analytical column and separated by reversed-phase liquid chromatography using a Dionex
UHPLC system (Thermo Fisher Scientific, Bremen, Germany) at a flow rate of 100 uL/min. The
UHPLC system was coupled to a Thermo Scientific Orbitrap Fusion™ mass spectrometer
equipped with a heated electrospray ionization (HESI) II source. The column, accessories, injector
and solvent delivery lines were embedded in an ice bucket to minimize H/D back-exchange. The
syringe used for injection was chilled on ice. The mobile phase was 0.1% formic acid (A) and
100% acetonitrile/0.1% formic acid (B), and the peptides were separated by a 13 -minute gradient.
The MS survey scan was carried out within m/z 300-1600 range, with a mass resolution of 120,000
FWHM. The Orbitrap detector was calibrated to be < 3 ppm error by using Calibration Mix
(Calmix; ThermoFisher Scientific Corporation, Waltham, MA). In the electron transfer
dissociation (ETD) experiments, fluoranthene radical anions were introduced into the ion trap over
50 ms. Collision induced dissociation (CID) and ETD fragment ions were detected in the Orbitrap

using a scan range of 150-2000 m/z.

[00953] For data analysis, raw bottom-up LC-MS/MS data were processed using the Proteome
Discoverer™ software suite (Thermo Fisher Scientific). The generated peak lists were submitted
to the Mascot 2.2 server in-house and searched against the sequence of hFRa. The peptides thus
identified were used for HDX data analysis. ETD data were processed using Xcalibur™ software
(ThermoFisher Scientific Corporation, Waltham, MA) and the generated ETD peak lists were
searched against the sequence of hFRa using Protein Prospector (available online from the
University of California, San Francisco website; http://prospector.ucsf.edu). Matched ions were
also checked and confirmed by manual inspection. The mass shift of the peptides and the
deuteration status of individual amides were determined based on their centroid m/z values before

and after H/D exchange. All HDX data were normalized to 100% D,O content (80% D exchange-
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in buffer for all the time points). Percent deuterium incorporation values were obtained by
comparing the number of acquired deuterium to the total number of amide hydrogens contained in
each peptide. The amide level deuteration information was calculated based on the deuterium

uptake of the ETD fragments.

18.3  Results

Protein sequence coverage and peptide identification

[00954] The presence of protein disulfide bonds has a significant impact on the pepsin digestion
pattern and efficiency in the peptide-based HDX-MS analysis. Since both hFRa and the antibody
v23924 contain multiple disulfide bridges, an optimized protocol for rapid protein disulfide
reduction and pepsin digestion was first developed. The reduction time and digestion time was
optimized to be 2 min for each, and these conditions were applicable to both hFRa and the hFRa
-v23924 complex. The peptides thus identified covered 100% of the antigen sequence (see Fig. 7).

Peptide level HDX comparison

[00955] The deuterium incorporation levels of peptides from hFRa and the v23924 complex were
plotted versus HDX time (20s, 7min, 1 h, and 4 h). The results are summarized and shown in Fig.
8. Most of the peptides have the same deuterium uptake behavior before and after antibody binding
(Fig. 8A), suggesting the binding site (epitope) of the v23924 antibody is quite localized. In the
differential plot shown in Fig. 8B, three peptides (numbers 14, 15 and 16) showed significant
lowering in deuterium uptake after v23924 binding, indicating they are in the epitope region. The
sequences of these peptides are WWEDCRTSY (118-126) (SEQ ID NO:151), WEDCRTSY (119-
126) (SEQ ID NO:152), and WEDCRTSYTCKSNWHKGWNWTSGF (119-142) (SEQ ID
NO:153), respectively.

Epitope Determination at Amino Acid Level

[00956] Although the three epitope peptides differ in sequence, their HDX differences are the
same (Fig. 8), and they all contain the sequence WEDCRTSY (119-126) (SEQ ID NO:152). This
indicates that all the epitope residues are included in the shortest peptide 119-126. The observation
of multiple differential peptides in the same region provides additional confirmation that this
region of the protein is the binding site of the v23924 antibody. To further locate the HDX

differences and pinpoint the epitope down to individual amino acids, MSMS was carried out on
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the peptide 119-126 using ETD. The HDX time point of 1 h was selected as this gave the largest
difference. The ETD fragments provided single-residue resolution. The deuteration level of each
amino acid was calculated and compared between hFRa and the v23924 complex (Fig. 9). Based
on the results of the difference plot, the epitope residues were determined to be E120, D121, R123,
T124, S125, and Y126 of SEQ ID NO: 15 (i.e. the epitope sequence is: EDRTSY; SEQ ID NO:
154).

EXAMPLE 19: AFFINITY MATURATION OF ANTI-FRa ANTIBODY

[00957] The humanized antibody v30384 (see Example 8) was affinity matured using the
HuTarg™ system (Innovative Targeting Solutions, Vancouver, BC, Canada). Genetic
recombination was applied to the variable regions of the humanized variant v30384, and high

affinity mutants were identified using next-generation sequencing (NGS).

19.1 Design of library plasmid pool

[00958] The CDR loops of the humanized variant v30384 variable domains were interspersed
with RAG1/2 recombination signal sequences (RSS). These variable domains were synthesized
at Integrated DNA Technologies, Inc. (Coralville, IA) and cloned into plasmid E951 (Innovative

Targeting Solutions, Vancouver, BC, Canada).

19.2  HuTarg™ library generation

[00959] The following steps were performed in accordance with Innovative Targeting System’s
protocols. E951-based plasmid pools were integrated into HuTarg™ cells, and RAG1/2 expression
induced for 48 hours. HuTarg™ cells displaying successfully recombined antibodies, shown after
staining with PE-conjugated goat anti-human kappa light chain antibody (Bio-Rad Laboratories,
Hercules, CA; cat#206009) were then selected for further interrogation.

19.3 FACS-based selection of affinity mutants

[00960] HuTarg™ cells were subjected to multiple rounds of FACS-based sorting on a BD
FACSAria™ Flow Cytometer (BD Biosciences, Franklin Lakes, NJ), with each round using a
reduced amount of biotinylated soluble HIS-tagged FRo antigen (FRa-HIS, ACROBiosystems
Newark, DE; cat# FO1-H82E2), detected with streptavidin conjugated to AlexaFluor-647 (Thermo
Fisher Scientific Corp., Waltham, MA; cat# S11223). HuTarg™ cells that exhibited increased
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binding to biotinylated FRa-HIS were sorted directly to RNAzol RT (Sigma-Aldrich, St. Louis,

MI; cat# R4533) in preparation for next-generation sequencing.

19.4 Next-generation sequencing of affinity mutants

[00961] Total RNA from cells lysed in RNAzol was isolated as per manufacturer’s instructions.
RNA was then digested with ezDNase™ (Thermo Fisher Scientific Corp., Waltham, MA; cat#
11766051), and cDNA transcribed using Superscript™ IV (Thermo Fisher Scientific Corp.,
Waltham, MA; cat# 18090010) and a gene-specific primer. VH and VK domains were targeted
for PCR amplification, and molecularly barcoded with NEBNext® Ultra™ DNA Library Prep Kit
(New England Biolabs, Ipswich, MA; cat# E7370L). Samples were pooled and run on an Illumina
MiSeq™ sequencer with a S00-cycle kit using v2 chemistry (Illumina, San Diego, CA; cat# MS-
102-2003). Sequence analysis was performed to identify mutations within VH and VK sequences

that exhibited high likelihood of conferring affinity increase.

19.5  Recombinant expression of affinity mutants

[00962] DNA sequences encoding mutated VH and VK domains were synthesized as
“MiniGenes” (Integrated Technologies, Inc., Coralville, IA) and cloned into expression vectors to
provide expression plasmids coding for complete human IgG1 heavy chains and human kappa
light chains, respectively. Expression plasmids were matrixed with one another to pair every
heavy chain plasmid with every light chain plasmid. This matrix was recombinantly expressed in
Expi293™ cells (Thermo Fisher Scientific Corp., Waltham, MA; cat# A14635) according to

manufacturer’s instructions to create 64 samples.

19.6  Evaluation of affinity mutants

[00963] Protein G particles (Spherotech Inc., Lake Forest, IL) were coated with the humanized
variant v30384 or affinity matured antibodies at a normalized concentration. Soluble human FRa.
was diluted to a limiting antigen concentration and incubated with antibody coated beads. FRa
antigen binding and antibody capture was detected using AlexaFluor-647 conjugated streptavidin
and AlexaFluor-488 conjugated goat anti-human IgG Fcy (both from Jackson Laboratories, Bar
Harbor, ME), respectively. Samples were analyzed by flow cytometry on a BD LSRFortessa™
Cell Analyzer (BD Biosciences, Franklin Lakes, NJ). Geometric mean for FRa binding and
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antibody capture was analyzed for each sample. Antibody capture was normalized to FRa binding

to affinity rank humanized variant v30384 against affinity matured antibodies.

[00964] Single point affinity ranking was performed by measuring the ratio of antibody captured
on beads to the amount of antigen captured by antibody. Variant v30384 binding was minimal (3x
over background) using a human FRa concentration of 1.9 nM, while the majority of mutated
variants exhibited higher binding ratios. Of 64 mutated variants, 3 variants showed a 4-fold

increase in binding ratio, and 10 showed an equivalent binding ratio.

EXAMPLE 20: ASSESSMENT OF AFFINITY OF AFFINITY MATURED ANTIBODIES
FOR FRa

[00965] Ten of the affinity matured variants described in Example 19 were produced in full size
antibody (FSA) format at WuXi Biologics (Hong Kong) Limited, China, via transient transfection
in CHO-K1 cells and affinity capture purification with a subsequent polishing step (where
necessary) involving primarily preparatory SEC or CEX chromatography, yielding greater than
97% sample purity by HPLC-SEC. The FSA format was similar to that of parental humanized
variant v30384 except these variants comprised a HomoFc¢ rather than HetFc. The ten affinity
matured variants were characterized for binding to hFRa using the Octet® RED96 system as

described in Example 8.

Results

[00966] The results are shown in Table 20.1. Affinity maturation was successful in obtaining
humanized variants with affinities to hFRo substantially higher than the parental humanized
antibody v30384 (Kp 1.27E-07 M), ranging from ~12 to 58-fold improvement. The lowest Kp of
2.2E-09 M was observed for variant v35348. The gain in affinity was determined to be primarily

achieved by lowering of the dissociation constant.
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Table 20.1: Affinity Assessment of Affinity Matured Variants

Variant Mean Kp (M)* Std Dev Kp (M)
v30384

(parental humanized) 127507 2A49E-08
v35305 1.08E-08 9.12E-10
v35342 4.1E-09 1.3E-10
v35347 8.65E-09 9.18E-10
v35348 2.2E-09 1.8E-10
v35350 3.55E-09 2.89E-10
v35354 3.13E-09 7.64E-11
v35356 4 98E-09 1.8E-10
v35358 7.22E-09 421E-10
v36167 7.29E-09 1E-10
v36168 4.97E-09 2.64E-10

*n=2

EXAMPLE 21: CHROMATOGRAPHIC ANALYSIS

ANTIBODIES

[00967] The ten affinity matured variants from Example 20 were analyzed by hydrophobic
interaction chromatography (HIC) and size exclusion chromatography (SEC) as described in
Example 12. The results are shown in Table 21.1. Affinity maturation of the antibody resulted in
changes to the hydrophobicity/hydrophilicity as demonstrated by the variable HIC-RT. Antibody

PCT/CA2023/050406

OF AFFINITY MATURED

monomer content was above 97% in all cases and did not correlate with HIC-RT.

Table 21.1: HIC and SEC Analysis of Affinity Matured Anti-FRa Antibodies

SEC
. HIC-RT
Variant ]
(min) Monomer % | HMWS % | LMWS %

v30384

. 62 97 0

(parental humanized)

v36167 84 08.8 0
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SEC
Variant HIC._ RT
(min) Monomer % | HMWS % | LMWS %

V36168 10.0 99.4 0.6 0
v35305 9.2 100.0 0.0 0
V35342 10.1 100.0 0.0 0
V35347 49 97.3 2.7 0
v35348 5.6 98.4 1.6 0
v35350 9.9 100.0 0.0 0
v35354 9.6 100.0 0.0 0
v35356 5.0 98.7 13 0
v35358 8.7 98.7 13 0

EXAMPLE 22: FUNCTIONAL CHARACTERIZATION OF AFFINITY MATURED
ANTIBODIES - CELLULAR BINDING

[00968] The on-cell binding capabilities of a representative affinity matured variant v35356 were
assessed on IGROV-1 and JEG-3 endogenous FRa-expressing cell lines by flow cytometry as
described in Example 16.

Results
[00969] The results are shown in Table 22.1. Parental humanized variant v30384 and affinity
matured variant v35356 yielded comparable apparent Kd and Bmax values in both IGROV-1 and

JEG-3 cell lines (high and moderate endogenous FRa, expression, respectively).

Table 22.1: Cellular Binding

IGROV-1 JEG-3
Curve Curve
Antibody Bmax | Hill Kd | o | Hil Kd
Slope | (nM) Slope | (nM)
(h) (h)
v30384 (parental humanized) 42611 1.442 1.38 35,942 | 1.598 0.50
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v35356 (affinity matured) 43,842 | 1.537 1.31 40,110 | 2.119 0.44
Human IgG 208 NA NA 144 NA NA

EXAMPLE 23: FUNCTIONAL CHARACTERIZATION OF AFFINITY MATURED
ANTIBODIES - INTERNALIZATION

[00970] The receptor-mediated internalization capabilities of the parental humanized variant,
v30384, and a representative affinity matured variant, v35356, in FRa-expressing cell lines
(IGROV-1 and JEG-3) were determined by flow cytometry as described below. Palivizumab (anti-
RSV) (v22277) was used as a negative control.

[00971] Briefly, antibodies were fluorescently labeled by coupling to Fab-AF488 anti-Human IgG
Fc labelling reagent (Jackson Immuno Research Labs, West Grove, PA; Cat. No. 109-547-008) at
a 1:1 molar ratio for 24 hours at 4°C. Cells were seeded and incubated overnight at 37°C in 5%
COzin 48-well plates. Coupled antibodies were added to cells the following day and incubated at
37°C for 24 hours to allow for internalization. Following incubation, cells were dissociated,
washed and surface AF488 fluorescence was quenched using an anti-488 antibody at 100nM
incubated at 4°C for 45 min. Quenched AF488 fluorescence (internalized fluorescence) was
analyzed by flow cytometry for all samples on a BD LSRFortessa™ Cell Analyzer (BD
Biosciences, Franklin Lake, NJ), with 1,000 minimum events collected per well. AF488/FITC-A
GeoMean in live cell population was plotted using GraphPad Prism Version 9 (GraphPad
Software, San Diego, CA).

Results

[00972] The results are shown in Fig. 10. Parental humanized variant v30384 and the affinity
matured variant v35356 showed comparable internalization in IGROV-1 (Fig. 10(A)) and JEG-3
(Fig. 10(B)) cells, when administered at 20 nM, at both 5 hour and 24 hour exposure.

EXAMPLE 24: PREPARATION OF ANTIBODY-DRUG CONJUGATES

[00973] Antibody-drug conjugates shown in Table 24.1 were prepared. Exemplary protocols are
provided below. Variant v36675 comprises the same paratopes as variant v30384 but has a

HomoFc Fc region rather than a HetFc region.
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[00974] v36675-MC-GGFG-AM-DXdI: A solution (83.5 mL) of the humanized variant v36675

(1.5 g) in PBS, pH 7.4 was reduced by addition of 5 mM diethylenetriamine pentaacetic acid
(DTPA) (24 mL in PBS, pH adjusted to 74) and 10 mM of an aqueous tris(2-
carboxyethyl)phosphine (TCEP) solution (12.5 mL, 12 eq.). After 3 hours at 37°C, the reduced
antibody was diluted to 125 mL with PBS and purified using a Pellicon® XL Ultrafiltration
Module (Ultracel 30 kDa 0.005m?; MilliporeSigma, Burlington, MA; PXC030C50) with
approximately 5 diavolumes of 10 mM NaOAc, pH 5.5. The purified antibody (1133 mg) was
diluted to a final volume of 211 mL using 10 mM NaOAc, pH 5.5. To the antibody solution was
added 6.4 mL of DMSO and an excess of drug-linker MC-GGFG-AM-DXd1 (9.43 mL; 12 eq.)
from a 10 mM DMSO stock solution. The conjugation reaction proceeded at room temperature
with mixing for 75 minutes. An excess of a 10 mM N-acetyl-L-cysteine solution (4.72 mL, 6 eq.)

was added to quench the conjugation reaction.

[00975] v36675-MC-GGFG-AM-Compound 141, v36675-MC-GGFG-AM-Compound 139 &
v36675-MC-GGFG-Compound 141 A solution (2.95 mL) of humanized variant v36675 (60 mg)
in PBS, pH 7.4 was reduced by addition of 5 mM diethylenetriamine pentaacetic acid (DTPA)

(0.96 mL in PBS, pH adjusted to 7.4) and 1 mM of an aqueous tris(2-carboxyethyl)phosphine
(TCEP) solution (0.9 mL, 2.15 eq.). After 100 minutes at 37°C, 1.6 mL of the reduced antibody
was diluted with 0.92 mL of PBS, pH 7.4 and 1.08 mL of 100 mM NaOAc, pH 5.5. To the antibody
solution was added 289 uL of DMSO and an excess of MC-GGFG-AM-Compound 141, MC-
GGFG-AM-Compound 139 or MC-GGFG-Compound 141 (111 uL; 8 eq.) from a 10 mM DMSO
stock solution. The conjugation reaction proceeded at room temperature with mixing for 60
minutes. An excess of 10 mM cysteamine-HCI solution (444 ul., 32 eq.) was added to quench each

conjugation reaction.

Table 24.1: Antibody-Drug Conjugates

Variant | Antibody Fe Drug-Linker DAR
MC-GGFG-AM-DXd1?
MC-GGFG-AM-Compound 141!
MC-GGFG-AM-Compound 139!
MC-GGFG-Compound 141!

v36675 | Humanized | HomoFc¢

R0 |0 (00| OO
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MC-GGFG-Compound 140!
MC-GGFG-AM-Compound 141
MC-GGFG-AM-Compound 139

MC-GGFG-Compound 141

MC-GGFG-AM-DXdI
MC-GGFG-AM-Compound 141
MT-GGFG-AM-Compound 139!

MT-GGFG-Compound 141!

MT-GGFG-Compound 140!

MT-GGFG-Compound 148!

MC-GGFG-Compound 140
MT-GGFG-AM-Compound 141!

v30384 | Humanized HetFc

[ <J I <IN R <R I e oI I~ oI e < B B e < T o« B QR SO IS O N S e o]

Controls

MT-GGFG-AM-DXd13
MC-GGFG-AM-DXd1
MT-GGFG-Compound 140
v21995?2 - HomoFc MT-GGFG-AM-Compound 141
MT-GGFG-Compound 141
MC-GGFG-Compound 140
MT-GGFG-AM-Compound 139

[o <IN o s Bl e < o < I (e oI (o < B e o]

"See Tables 8 & 9 for structures

*Palivizumab (anti-RSV)

* Structures shown below. The abbreviations DXd1 and DXd are used interchangeably to refer to the same
payload.

MC-GGFG-AM-DXd1:
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MT-GGFG-AM-DXd1:

EXAMPLE 25: PURIFICATION AND CHARACTERIZATION OF ANTIBODY-DRUG
CONJUGATES

[00976] ADCs prepared at a large scale as described in Example 24 were purified using a
Pellicon® XL Ultrafiltration Module (MilliporeSigma, Burlington, MA) and sterile filtered (0.22
um). An exemplary protocol is provided below.

[00977] The quenched ADC solution from Example 24 was diluted to approximately 5 mg/mL
with 10 mM NaOAc, pH 5.5 and purified using a Pellicon® XL Ultrafiltration Module (Ultracel
30 kDa 0.005m?; MilliporeSigma, Burlington, MA; PXC030C50) with 11 diavolumes of 10 mM
NaOAc, pH 4.5, followed by 4 diavolumes of 10 mM NaOAc, pH 4.5 with 9% (v/v) sucrose. The
purified ADC was then sterile filtered (0.2 um).

[00978] ADCs prepared at a small scale as described in Example 24 were purified on an AKTA™
pure chromatography system (Cytiva Life Sciences, Marlborough, MA) using a 53 mL HiPrep
26/10 Desalting column (Cytiva Life Sciences, Marlborough, MA) and a mobile phase consisting
of 10 mM NaOAc, pH 4.5 with 150 mM NaCl and a flow rate of 10 mL/min.

[00979] Following purification, the concentration of the ADCs was determined by a BCA assay
with reference to a standard curve generated using the humanized variant v36675. Alternatively,
concentrations were estimated by measurement of absorption at 280 nm using extinction
coefficients taken from the literature (European Patent No. 3 342 785, for MC-GGFG-AM-DXd1)

or determined experimentally (for the remaining drug-linkers). ADCs were also characterized
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by hydrophobic interaction chromatography (HIC) and size exclusion chromatography (SEC) as

described below.

25.1 Hydrophobic Interaction Chromatography

[00980] Antibodies and ADCs were analyzed by HIC to estimate the drug-to-antibody ratio
(DAR). Chromatography was performed on an Agilent Infinity II 1290 HPLC (Agilent
Technologies, Santa Clara, CA) using a TSKgel® Butyl-NPR column (2.5um, 4.6 x 35mm,;
TOSOH Bioscience GmbH, Griesheim, Germany) and employing a gradient of 95/5% MPA/MPB
to 5/95% MPA/MPB over a period of 12 minutes at a flow rate of 0.5 mL/min (MPA=1.5 M
(NH4)2S04, 25 mM NaPO4, pH 7 and MPB=75% 25 mM NaPO4, pH 7, 25% isopropanol).

Detection was by absorbance at 280 nm.

25.2  Size Exclusion Chromatography

[00981] The extent of aggregation of antibodies and ADCs (~15-150 ng, 5 uL injection volume)
was assessed by SEC on an Agilent Infinity II 1260 HPLC (Agilent Technologies, Santa Clara,
CA) using an AdvanceBio SEC column (300 angstroms, 2.7 pm, 7.8 x 150 mm) (Agilent, Santa
Clara, California) and a mobile phase consisting of 150 mM phosphate, pH 6.95 and a flow rate

of 1 mL/min. Detection was by absorbance at 280 nm.

Results

[00982] The individual contributions of the DARO, DAR2, DAR4, DAR6 and DARS species to
the average DAR of the purified ADCs were assessed by integration of the HPLC-HIC
chromatogram. The average drug to antibody ratio (DAR) of each ADC was determined by the
weighted average of each DAR species. The average DAR for each ADC, when rounded to the

nearest integer, was the same as the target DAR shown in Table 25.1.

[00983] The extent of aggregation and monomer content was assessed by integration of the
HPLC-SEC chromatogram. The monomer peak of each ADC was identified as the peak with the
same retention time as the unconjugated antibody from which each ADC was derived from. All
peaks with an earlier retention time relative to the monomer species was determined to be
aggregated species. Percent monomer species determined for each ADC is shown in Table 25.1.

All ADC preparations showed > 95% monomer species.
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Table 25.1
Variant Drug-Linker T;;gl:t Mo;/(())mer
MC-GGFG-AM-DXd1 8 99.1%
MC-GGFG-AM-Compound 141 8 98.3%
MC-GGFG-AM-Compound 139 8 98.1%
36675 MC-GGFG-Compound 141 8 98.1%
MC-GGFG-Compound 140 8 97.7%
MC-GGFG-AM-Compound 141 4 98.6%
MC-GGFG-AM-Compound 139 4 98.4%
MC-GGFG-Compound 141 4 98.4%
MC-GGFG-AM-DXd1 8 96.2%
MC-GGFG-AM-Compound 141 8 96.7%
MT-GGFG-AM-Compound 139 8 99.5%
MT-GGFG-Compound 141 8 99.7%
v30384
MT-GGFG-Compound 140 8 97.3%
MT-GGFG-Compound 148 8 95.8%
MC-GGFG-Compound 140 8 97.8%
MT-GGFG-AM-Compound 141 8 99.6%
MT-GGFG-AM-DXd1 8 100%
MC-GGFG-AM-DXd1 8 100%
MT-GGFG-Compound 140 8 98.8%
v21995 | MT-GGFG-AM-Compound 141 8 98.6%
MT-GGFG-Compound 141 8 100%
MC-GGFG-Compound 140 8 100%
MT-GGFG-AM-Compound 139 8 100%

EXAMPLE 26: IN VITRO CYTOTOXICITY OF ANTIBODY-DRUG CONJUGATES - 2D
MONOLAYER

[00984] The cell growth inhibition (cytotoxicity) capabilities of the humanized variant v30384

conjugated to various drug-linkers were assessed in a panel of FRa-expressing cell lines as
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described below. Cell lines used were KB-HeLa (endocervical carcinoma), JEG-3
(choriocarcinoma), T-47D (breast carcinoma) and MDA-MB-468 (breast adenocarcinoma; FRa-
negative). ADCs comprising the antibody palivizumab (v21995) were used as non-targeted

controls.

[00985] Briefly, cells were seeded in 384-well plates and treated with a titration of test article,
generated in cell growth medium. Cells were incubated for 4 days under standard culturing
conditions. After incubation, CellTiter-Glo® reagent (Promega Corporation, Madison, WI) was
spiked in all wells and luminescence corresponding to ATP present in each well was measured
using a Synergy™ H1 plate reader (BioTek Instruments, Winooski, VT). Based on blank wells
(no test article added), % cytotoxicity values were calculated and plotted against test article

concentration using GraphPad Prism 9 software (GraphPad Software, San Diego, CA).

Results

[00986] The results are shown in Table 26.1. All v30384 ADCs displayed significant cytotoxicity
in the FRa-expressing cell lines KB-HelLa, JEG-3 and T-47D, yielding single-digit nM or lower
EC50 values after the 4-day treatment. In the FRa-negative cell line, MDA-MB-468, the ADCs
did not show target-dependent cytotoxicity. Both v30384 and control (palivizumab) ADCs showed

comparable potency in this cell line.

Table 26.1: In vitro Cytotoxicity — 2D Monolayer

EC50 (nM)
ADC DAR
KB-HeLa | JEG-3 | T-47p | MPA-MB-
468

v30384-MC-GGFG-AM-DXd1 8 0.52 054 | 2.08 22.13
383 84-MT-GGFG-AM-Compound 8 0.72 1.14 | 1.12 36.70
v30384-MT-GGFG-Compound 140 8 3.75 129 | 1243 23.33
YZ;B 84-MC-GGFG-AM-Compound 8 0.77 345 | 043 83.19
v30384-MT-GGFG-Compound 141 8 0.81 168 | 044 25.68
v30384-MT-GGFG-Compound 148 8 0.73 054 | 3.45 21.20
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EC50 (nM)
ADC DAR o
KB-HeLa | JEG-3 | T-47p | MPA-MB
468
Controls
v21995-MT-GGFG-DXdI 8 1945 | 1502 | 1126 17.95
v21995-MT-GGFG-Compound 140 8 >100 Ic* | IC* 20.05
31995 “MT-GGFG-AM-Compound 8 >100 | >100 | 17.71 34.28
v21995-MT-GGFG-Compound 141 8 >100 | >100 | 21.80 38.06

* Incomplete curve

EXAMPLE 27: IN VITRO CYTOTOXICITY OF ANTIBODY-DRUG CONJUGATES - 3D
SPHEROIDS

[00987] The 3D cytotoxicity capabilities of the humanized variant v30384 conjugated to various
drug-linkers as shown in Table 27.1 were assessed in a panel of FRa-expressing cell line spheroids
as described below. Spheroids provide a three-dimensional organization of cells with layers of
distinct cell populations and the formation of different gradients from the outer to the inner regions.
Cell signaling is more complex in spheroids than in two-dimensional cell cultures. As a result of
these features, spheroids have the potential to recapitulate drug resistance and metabolic

adaptation.

[00988] Cell lines used were IGROV-1 (ovarian adenocarcinoma), T-47D (breast carcinoma),
OVCAR-3 (ovarian adenocarcinoma), HEC-1-A (uterine adenocarcinoma) and EBC-1 (lung
carcinoma, FRa-negative). ADCs comprising the antibody palivizumab (v21995) were used as

non-targeted controls.

[00989] Briefly, cells were seeded in Ultra-Low Attachment 384-well plates, centrifuged and
incubated under standard culturing conditions to allow for spheroid formation and growth.
Monoculture cell line spheroids were then treated with a titration of test article, generated in cell
growth medium. Spheroids were incubated for 6 days under standard culturing conditions. After
incubation, CellTiter-Glo® 3D reagent (Promega Corporation, Madison, WI) was spiked in all
wells. Plates were incubated in the dark at room temperature for 1 hour and luminescence was

quantified using a BioTek Cytation 5 Cell Imaging Multi-Mode Reader (Agilent Technologies,
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Inc., Santa Clara, CA). Based on blank wells (no test article added), percent cytotoxicity values
were calculated and plotted against test article concentration using GraphPad Prism 9 software

(GraphPad Software, San Diego, CA).

Results

[00990] The results are shown in Table 27.1. All v30384 ADCs displayed significant cytotoxicity
in the FRo-expressing monoculture spheroids (IGROV-1, T-47D, OVCAR-3 and HEC-1-A)
yielding single-digit nM EC50 values in spheroids after 6-day treatment. In the FRa-negative cell
line spheroids, EBC-1, v30384 ADCs did not show target-dependent cytotoxicity. Both v30384

and control (palivizumab) ADCs showed comparable potency in this cell line spheroid.

Table 27.1: In vitro Cytotoxicity — 3D Spheroids

3D EC50 (nM)
ADC DAR

IGROV-1 | T-47D | OVCAR-3 | HEC-1-A | EBC-1
v30384-MC-GGFG-AM-
bXd 8 05 0.9 8.2 1.1 103
v30384-MC-GGFG-
Compound 140 8 02 1.6 205 6.7 7.6
v30384-MT-GGFG-AM-
Compound 139 8 1.0 1.1 1.5 3.9 23.0
v30384-MT-GGFG-
Compound 141 8 1.0 04 1.6 5.0 225
v30384-MC-GGFG-AM- 8 0.6 0.4 18 8.5 12.8
Compound 141
Controls
v21995-MC-GGFG-DXd 8 16.7 17.8 46.0 276 24 4
v21995-MC-GGFG-
Compound 140 8 7.0 9.0 286 457 8.3
v21995-MT-GGFG-AM- 8 33.1 32.8 150.0 1453 362
Compound 139
v21995-MT-GGFG- 8 792 153 36.6 150.0 356
Compound 141

EXAMPLE 28: IN VIVO EFFICACY STUDIES #1
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[00991] The in vivo anti-tumor activities of humanized variant v30384 conjugated to various drug-
linkers were assessed in a number of xenograft models as described below. In some models, ADCs

comprising the antibody palivizumab (v21995) were used as non-targeted controls.

[00992] The ADCs, xenograft models, dosages and study durations employed in each xenograft
study are summarized in Table 28.1. All ADCs were DAR 8. For each xenograft study, tumor

volume and body weight of the animals were measured twice weekly.

Table 28.1: Study Parameters

Xenograft | Cancer FRa ADC Dose Study
Model Type Expression (mg/kg) | Duration
(days)
v30384-MC-GGFG-AM-DXd1 3
v30384-MT-GGFG-AM-
3
) ) Compound 139
OVo0 #1 Ovarian Mid 60
v30384-MT-GGFG-AM- 3
Compound 141
v30384-MT-GGFG-Compound 141 3
v30384-MC-GGFG-AM-DXd1 3
v30384-MT-GGFG-Compound 140 3
v30384-MT-GGFG-AM- 3
Compound 141
OV90#2 | Ovarian Mid v30384-MC-GGFG-AM- 3 60
Compound 141
v21995-MC-GGFG-AM-DXd1 3
v21995-MT-GGFG-AM- 3
Compound 141
v21995-MT-GGFG-Compound 140 3
v30384-MC-GGFG-AM-DXd1 6
v30384-MC-GGFG-AM- ¢
Compound 141
NCI- . v30384-MT-GGFG-AM- 6
H2110 Lung Mid/Low Compound 141 28
v30384-MC-GGFG-Compound 140 6
v30384-MT-GGFG-Compound 140 6
v30384-MT-GGFG-Compound 148 6
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Xenograft | Cancer FRa ADC Dose Study
Model Type Expression (mg/kg) | Duration
(days)

v30384-MT-GGFG-AM-
Compound 139

v21995-MC-GGFG-AM-DXd1 6

v21995-MT-GGFG-AM-
Compound 141

v21995-MT-GGFG-Compound 140 6

[00993] For the OV90 model studies #1 and #2, tumor cell suspensions (1 x107 cells in 0.1 ml
50% Matrigel®) were implanted subcutaneously into female CB.17 SCID mice. When mean tumor
volume reached 100-150 mm?, the animals were randomly assigned to groups (n=6 per group for
study #1, and n=8 per group for study #2) and treated on study day 1 with a single IV dose of test

article as shown in Table 28.1. Serum was collected at a number of timepoints for PK analysis.

[00994] For the NCI-H2110 CDX model study, tumor cell suspensions (1 x107 cells in 0.1 ml
50% Matrigel®) were implanted subcutaneously into CB.17 SCID mice. When mean tumor
volume reached ~140 mm? the animals were randomly assigned to groups (n=6 per group) and

treated with a single IV dose of test article on study day O as shown in Table 28.1.

Results

[00995] The results are shown in Fig. 19. In the OV90 model study #1 (see Fig. 19A), when dosed
at 3 mg/kg, all ADCs resulted in a statistically significant reduction in the tumor growth rate
compared to control (p <0.02). The ADCs v30384-MT-GGFG-AM-Compound 139, v30384-MT-
GGFG-AM-Compound 141 and v30384-MT-GGFG-Compound 141 all resulted in superior
inhibition of tumor growth rate compared to v30384-MC-GGFG-AM-DXd (p<0.01). Similarly, in
the OV90 model study #2 (see Fig. 19B), when dosed at 3 mg/kg, v30384-MT-GGFG-Compound
140, v30384-MT-GGFG-AM-Compound 141 and v30384-MC-GGFG-AM-Compound 141 all
resulted in tumor regressions, while v30384-MC-GGFG-AM-DXd had a marginal effect on tumor
growth compared to control. Non-targeted v21995 ADCs did not substantially affect tumor
growth.
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[00996] In the NCI-H2110 CDX model study (see Fig. 19C), when dosed at 6 mg/kg, v30384-
MT-GGFG-Compound 140, v30384-MC-GGFG-Compound 140 and v30384-MT-GGFG-
Compound 148 all resulted in stasis of tumor growth for approximately 2 weeks post-dose, which
represented a statistically significant inhibition of tumor growth rate compared to each of control,
v30384-MC-GGFG-AM-DXd and non-targeted v21995 ADCs (p<0.01). v30384-GGFG-AM-
DXd, v30384-MC-GGFG-AM-Compound 141, v30384-MT-GGFG-AM-Compound 141 and
v30384-MT-GGFG-AM-Compound 139 did not result in significant tumor growth rate inhibition

in this model.
EXAMPLE 29: PHARMACOKINETICS OF ADCs IN IN VIVO EFFICACY MODELS

[00997] Serum was collected from the xenograft studies described in Example 28, as noted, and
analyzed for the pharmacokinetics (PK) of the ADCs as described below. ADCs comprising the

antibody palivizumab (v21995) were included as non-targeted controls.

[00998] Test article concentrations were measured in mouse serum by sandwich ELISA utilizing
an anti-human IgG1 Fc capture antibody (Jackson Immuno Research Labs, West Grove, PA; Cat.
709-005-098) and a HRP-conjugated anti-IgGl Fab detection antibody (Jackson Immuno
Research Labs; Cat. 109-035-097) for total IgG levels. Absorbance at 450nM was measured using
a Synergy™ HI1 Hybrid Multi-Mode Plate Reader (BioTek Instruments, Winooski,
VT). Pharmacokinetics parameters were calculated from non-compartmental analysis using

Phoenix WinNonlin™ software (Certara, Princeton, NJ).

[00999] Overall, the OV90 studies in immunocompromised tumor-bearing mice demonstrate that
v30384 ADCs utilizing payloads Compound 141, Compound 139 and Compound 140 have
favorable PK properties shown by longer or comparable elimination half-life compared to v30384-
MC-GGFG-AM-DXd1 (control). Shorter elimination half-lives were observed for all v30384
ADCs, including DXd1 control, in the NCI-H2110 model compared to OV90 models. Elimination
half-lives for non-targeting control v21995 ADCs were comparable in OV90 and NCI-H2110
models (Table 29.1)
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Table 29.1: Elimination Half-life of ADCs

Xenograft ADC Dose (mg/kg) Half-life (day)
Model
v30384-MC-GGFG-AM-DXd1 3 4.42
OV90 #1 v30384-MT-GGFG-AM-Compound 139 3 8.27
v30384-MT-GGFG-AM-Compound 141 3 6.57
v30384-MT-GGFG-Compound 141 3 5.63
v30384-MC-GGFG-AM-DXd1 3 4.26
v30384-MT-GGFG-Compound 140 3 5.88
v30384-MT-GGFG-AM-Compound 141 3 4.62
OV9o0 #2 | v30384-MC-GGFG-AM-Compound 141 3 5.17
v21995-MC-GGFG-AM-DXd1 3 4.68
v21995-MT-GGFG-AM-Compound 141 3 7.90
v21995-MT-GGFG-Compound 140 3 4.01
v30384-MC-GGFG-AM-DXd1 6 235
v30384-MC-GGFG-AM-Compound 141 6 1.87
v30384-MT-GGFG-AM-Compound 141 6 2.13
v30384-MC-GGFG-Compound 140 6 2.70
NCI- v30384-MT-GGFG-Compound 140 6 4.80
H2110 v30384-MT-GGFG-Compound 148 6 3.64
v30384-MT-GGFG-AM-Compound 139 6 2.39
v21995-MC-GGFG-AM-DXd1 6 4.00
v21995-MT-GGFG-AM-Compound 141 6 5.60
v21995-MT-GGFG-Compound 140 6 4.94
EXAMPLE 30: MURINE TOLERABILITY STUDY
[001000] ADCs comprising humanized variant v30384 conjugated to various drug-linkers as

shown in Table 30.1 were assessed for tolerability in mice at single doses of 60 and 200 mg/kg as

described below.
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[001001] Test articles were administered to mice (Balb/c, female, 6-8 weeks old, ~20g) via 20
ml/kg intraperitoneal injections at 60 and 200 mg/kg. From each dose group, 3 mice were subject
to planned observation for 3 weeks post-dose. An additional 3 mice were subject to planned
observation for 1 week post-dose, followed by termination and examination of formalin-fixed,
paraffin-embedded organs. Mice were euthanized if body weight fell by > 20 % from pre-dose
levels. Serum collection was planned for all mice at 24 hr and 7 day post-dose for pharmacokinetic

analysis.
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Table 30.1: ADCs, Doses and Unscheduled Deaths in Murine Tolerability Study

G Dose level Number of females | Unscheduled
ADC :
No. (mg/kg) Dosing | Recovery post dose
phase Phase
1 Vehicle Control 0 6 6 -
60 3 3 -
2 v30384-MC-GGFG-AM-DXd1
200 3 3 -
; v30384-MT-GGFG-AM- 60 3 3 -
Compound 139 200 3 3 _
4 v30384-MT-GGFG-AM- 60 3 3 -
Compound 141 200 3 3 -
5 v30384-MT-GGFG-Compound 60 3 3 -
141 200 3 3 -
6 v30384-MT-GGFG-Compound 60 3 3 4,5,5,5,6,6
140 200 3 3 444555
. v30384-MT-GGFG-Compound 60 3 3 4,5,5,5,6,6
148 200 3 3 444555
o v30384-MC-GGFG-Compound 60 3 3 3,4,5,5,0,6
140 200 3 3 3.3,3,4,4.4
9 \112(1)3 84-MC-GGFG-Compound 60 3 3 -
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Results

[001002] The ADCs 30384-MC-GGFG-AM-DXd1, v30384-MT-GGFG-AM-Compound
139, v30384-MT-GGFG-AM-Compound 141, v30384-MT-GGFG-Compound 141 and v30384-
MC-GGFG-Compound 141 were well tolerated at both 60 and 200 mg/kg, with no substantial
body weight loss observed over 21 days, similar to mice administered vehicle control. ADCs
v30384-MT-GGFG-Compound 140, v30384-MT-GGFG-Compound 148 and v30384-MC-
GGFG-Compound 140 resulted in rapid body weight loss, mortality or sacrifice due to moribund
condition between 3-6 days post dose (see Table 30.1).

[001003] No treatment-related macroscopic changes were observed in mice treated with the
ADCs 30384-MC-GGFG-AM-DXd1, v30384-MT-GGFG-AM-Compound 139, v30384-MT-
GGFG-AM-Compound 141, v30384-MT-GGFG-Compound 141 and v30384-MC-GGFG-
Compound 141 at 60 or 200 mg/kg. Macroscopic changes considered related to the ADCs were
present in preterminal animals treated with 60 and/or 200 mg/kg of v30384-MT-GGFG-
Compound 140, v30384-MT-GGFG-Compound 148 and v30384-MC-GGFG-Compound 140.
The different macroscopic findings included watery/reduced/discolored intestinal contents,
reduced size of thymus and spleen. Watery intestinal contents were correlated microscopically
with degeneration/necrosis of the crypt/gland epithelium and associated atrophy of the wvilli or
mucosa of the small and large intestine. Reduced size of thymus and spleen correlated

microscopically with decreased cellularity in these organs.

[001004] No treatment related microscopic findings were present in mice administered the ADCs
v30384-MC-GGFG-AM-DXd1, v30384-MT-GGFG-AM-Compound 139 and v30384-MC-
GGFG-Compound 141. Microscopic changes considered related to administration of ADCs
v30384-MT-GGFG-Compound 140, v30384-MT-GGFG-Compound 148 and v30384-MC-
GGFG-Compound 140 at > 60 mg/kg dose were present in intestine, bone marrow, thymus, spleen

and mesenteric lymph node.
EXAMPLE 31: PHARMACOKINETIC STUDY IN Tg32 MICE

[001005] The pharmacokinetics of the humanized antibody v36675 and four ADCs comprising
v36675 were assessed in hFcRn Tg32 mice as described below. The ADCs were: v36675-MC-
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GGFG-AM-Dxd (control); v36675-MC-GGFG-AM-Compound 141; v36675-MC-GGFG-

Compound 141, and v36675-MC-GGFG-AM-Compound 139. All ADCs were DAR 8.

[001006] Antibody v36675 and each of the four ADCs were administered at Smg/kg to hFcRn
Tg32 mice (The Jackson Laboratory, Bar Harbor, ME; Stock# 014565) by intravenous injection.
For each test article, blood was collected from n=4 animals by retro-orbital bleed at 1, 3, and 6
hours and 1, 3, 7, 10, 14 and 21 days post-dose. Blood was processed to serum and stored frozen

at -80°C in 96-well storage plates prior to pharmacokinetics analysis.

[001007] Test article concentrations were measured in mouse serum by sandwich ELISA
utilizing an anti-human IgG1 Fc capture antibody (Jackson Immuno Research Labs, West Grove,
PA; Cat. 709-005-098) and a HRP-conjugated anti-IgG1 Fab detection antibody (Jackson Immuno
Research Labs; Cat. 109-035-097) for total IgG levels. Absorbance at 450nM was measured using
a Synergy™ HI1 Hybrid Multi-Mode Plate Reader (BioTek Instruments, Winooski,
VT). Pharmacokinetics parameters were calculated from non-compartmental analysis using

Phoenix WinNonlin™ software (Certara, Princeton, NJ).

Results

[001008] The results are shown in Fig. 20. Analysis in hFcRn Tg32 mice demonstrated the total
IgG PK of the four ADCs was comparable with the naked antibody, with typical antibody-
like prolonged exposures. Elimination half-life of the v36675 antibody was determined to be 5.2
days; elimination half-lives of ADCs were determined to be 4.36 days for v36675-MC-GGFG-
AM-Dxd (control), 4.61 days for v36675-MC-GGFG-AM-Compound 141, 6.20 days for v36675-
MC-GGFG-Compound 141, and 4.09 days for v36675-MC-GGFG-AM-Compound 139 by non-

compartmental analysis.
EXAMPLE 32: IN VIVO STABILITY

[001009] The in vivo stability of four ADCs comprising the humanized variant v36675 in Tg32
mice was assessed using immunoprecipitation/mass spectrometry as described below. The ADCs
assessed were: v36675-MC-GGFG-AM-Dxd (control); v36675-MC-GGFG-AM-Compound 141;
v36675-MC-GGFG-Compound 141, and v36675-MC-GGFG-AM-Compound 139. All ADCs

were DAR 8. Serum samples taken from Tg32 mice as noted in Example 31 at various time points
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in circulation (1 hr to 10 days) were employed for the immunoprecipitation/mass spectrometry.
For all groups, mouse serum samples from each time point (1 hr to 10 days post-dose) were pooled

between animals (n=4) and tested.

[001010] Briefly, biotinylated anti-human IgG F(ab')2 antibody was coupled to magnetic beads
coated with streptavidin (15 ug antibody per sample) for 30 min at room temperature. Following
coupling, the beads were incubated with test sample for 1.5 hrs at room temperature to allow for
immunocapture. Following incubation and washing using DynaMag™-2 magnet (ThermoFisher
Scientific Corporation, Waltham, MA), immunocaptured sample was reduced using dithiothreitol
(DTT) in PBS, pH 7.4, for 1 hr at room temperature. After reduction, sample was eluted by
incubating with pH 3.0 buffer (distilled water containing 20% acetonitrile and 1% formic acid) for
1 hr at room temperature. Purified ADC samples were then analyzed by mass spectrometry to

quantify DAR or drug loading, or kept frozen at -80°C until further analysis.

[001011] Drug loading and % maleimide ring opening of purified ADC samples were assessed
using an Agilent 1290 Infinity Il HPLC system coupled to an Agilent 6545 Quadrupole Time of
Flight Mass Spectrometer (Agilent Technologies, Santa Clara, CA). Extent of drug loading and %
maleimide ring opening at each time point was graphed using GraphPad Prism software (GraphPad

Software, San Diego, CA).

Results

[001012] Theresults are shown in Fig. 21 and Table 32.1. Overall, all four ADCs showed highly
similar results for DAR loss over time and extent of maleimide ring opening. All ADCs showed
48-55% DAR loss and 51-54% maleimide ring opening over 10 days. No significant linker drug

decomposition was observed in any ADC tested.

Table 32.1: DAR Loss and % Maleimide Ring Opening (Changes over 10 days)

ADC % DAR % Maleimide Ring
Loss Opening
v36675-MC-GGFG-AM-DXd1 52 52
v36675-MC-GGFG-AM-Compound 141 47 53
v36675-MC-GGFG-Compound 141 45 51
v36675-MC-GGFG-AM-Compound 139 50 54
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EXAMPLE 33: RAT TOXICITY STUDY

[001013] A 2-dose (once every 3 weeks) intravenous exploratory toxicity and toxicokinetics
study of the ADCs shown in Table 33.1 in Sprague Dawley rats was conducted as described below.
The objective of this study was to determine the potential toxicity of the ADCs when administered
twice to female Sprague Dawley (SD) rats, as well as to assess the reversibility, persistence, or
delayed occurrence of toxic effects following a 4-week recovery period and to determine
toxicokinetics (TK) of the ADCs following first dose. Sprague Dawley rat was selected as non-

cross reactive rodent species to evaluate target independent toxic effects of these ADCs.

[001014] In this study, vehicle or test article ADCs, as shown in Table 33.1, were administered
via slow intravenous injection over 10 minutes on Day 1 and Day 22 at the dose levels of 30, 60
and 200 mg/kg (6 animals/dose level). All the animals were evaluated for morbidity/mortality,
clinical signs, body weight, food consumption, ophthalmic examinations, clinical pathology
(hematology, serum chemistry, coagulation and urinalyses), changes in organ weight, and
macroscopic and microscopic changes in organs/tissues. Blood samples were collected for
toxicokinetic analysis of total antibody following first dose. The test article concentrations in all
dose formulations were analyzed using bicinchoninic acid (BCA) assay. Scheduled complete
necropsy was conducted at the end of dosing phase (on study Day 29) and recovery phase (on

study Day 51). The study design is presented in the Table 33.1.

Table 33.1: Study Design

Doses Number of Animals
Group .
No. Test Article Dose Volume | Conc. Dosing | Recovery
(mg/kg/dose)| (mL/kg) | (mg/mL) Phase Phase

1 Vehicle 0 20 0 3 3
v36675-MC-GGFG-

2 AM-DXd1 30 20 1.5 3 3
v36675-MC-GGFG-

3 AM- DXd1 60 20 3 3 3
v36675-MC-GGFG-

4 AM-DXd1 200 20 10 3 3
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Doses Number of Animals
Group .
No. Test Article Dose Volume | Conc. Dosing | Recovery
(mg/kg/dose)| (mL/kg) | (mg/mL) Phase Phase

v36675-MC-GGFG-
> AM-Compound 141 30 20 I3 3 3

v36675-MC-GGFG-
6 AM-Compound 141 60 20 3 3 3

v36675-MC-GGFG-
7 AM-Compound 141 200 20 10 3 3

v36675-MC-GGFG-
8 Compound 140 30 20 I3 3 3

v36675-MC-GGFG-
9 Compound 140 60 20 3 3 3

v36675-MC-GGFG-
10 Compound 140 200 20 10 3 3

v36675-MC-GGFG-
11 Compound 141 30 20 L5 3 3

v36675-MC-GGFG-
12 Compound 141 60 20 3 3 3

v36675-MC-GGFG-
13 Compound 141 200 20 10 3 3

v36675-MC-GGFG-
14 AM-Compound 139 30 20 I3 3 3

v36675-MC-GGFG-
15 AM-Compound 139 60 20 3 3 3

v36675-MC-GGFG-
16 AM-Compound 139 200 20 10 3 3

Conc. = Concentration

Results
[001015] y36675-MC-GGFG-AM-DXd1 (control): After 1% dose administration of v36675-MC-

GGFG-AM-Dxd, the systemic exposure increased approximately dose-proportionally as the
dosage increased from 30 to 200 mg/kg/dose.
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[001016] There was no mortality, no test article related changes in clinical signs, ophthalmic
examinations, coagulation/serum chemistry parameters; macroscopic examination at terminal

and/or recovery sacrifice.

[001017] At terminal sacrifice, test article related hematological changes included decreased
lymphocyte counts (at > 60 mg/kg/dose) and erythrocyte counts (at 200 mg/kg/dose). These
changes were reversed during recovery phase. Presence of urine protein was noted in one animal
at 200 mg/kg/dose at the end of both dosing and recovery phases. At terminal sacrifice, test article
related microscopic changes were present in lymphoid organs (at > 60 mg/kg/dose) and bone

marrow (at 200 mg/kg/dose). These changes were reversed during recovery phase.

[001018] y36675-MC-GGFG-AM-Compound 141: After 1% dose administration of v36675-MC-

GGFG-AM-Compound 141, the systemic exposure increased approximately dose-proportionally
as the dosage increased from 30 to 200 mg/kg/dose.

[001019] Test article related mortality was noted on Day 7 in one animal at 200 mg/kg/dose. The
cause of the moribund condition was attributed to the mucosal atrophy and/or crypt dilation in the
gastrointestinal (GI) tract. Clinical signs in the moribund animal included unkempt, decreased
activity, thinness (correlated with 31% body weight loss during Days -1 to 7), hunched posture,
and yellow soiled coat. Before death, changes in hematology and clinical chemistry parameters
were noted. The test article-related microscopic findings were observed in the GI tract, lymphoid

organs, pancreas, salivary gland and ovaries.

[001020] There was no test article related changes in ophthalmic examinations,

coagulation/serum chemistry parameters at terminal and/or recovery sacrifice.

[001021] Test article related clinical signs (decreased activity, soiled coat, hunched posture,
thinness and unkempt), significant body weight loss (12% or 14%, in the first week post each dose)
and decreased food consumption (up to 44.1% decrease) was present at 200 mg/kg/dose only. At
terminal sacrifice, test article related hematology changes included increased neutrophil/monocyte
counts and decreased lymphocyte counts at 200 mg/kg/dose. These changes were reversed during
recovery phase. Presence of urine protein was noted in one animal at > 60 mg/kg/dose at the end

of dosing and/or recovery phase. At terminal sacrifice, test article related changes included reduced
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thymus size (200 mg/kg/dose), decreased thymus weight (at > 60 mg/kg/dose) and microscopic
changes in the bone marrow (at > 60 mg/kg/dose), GI tract (at > 30 mg/kg/dose) and lymphoid

organs (at > 30 mg/kg/dose). All these changes were reversed during recovery phase.

[001022] v36675-MC-GGFG-Compound 140: Test article related mortalities were noted at > 60

mg/kg/dose in all animals on Day 5 or 6. The cause of the moribund condition was attributed to
mucosal atrophy and/or crypt dilation in the GI tract. Clinical signs in the moribund animals
included soiled coat, hunched posture, thinness (correlated with up to 23% body weight loss after
one dose administration), unkempt, red/brown material around nose, mucoid and soft stool, pale
skin of ears, and yellow tooth. In the moribund animals, test article-related microscopic findings
were observed in the bone marrow, GI tract, lymphoid organs, pancreas, salivary gland, ovaries

and adrenal gland.

[001023] There were no test article related changes in ophthalmic examinations,
coagulation/serum chemistry/urinalysis parameters and macroscopic examination at terminal

and/or recovery sacrifice in the surviving 30 mg/kg/dose animals.

[001024] Test article related clinical signs (thinness and unkempt), body weight loss (9% or 8%
in the first week post each dose administration) and decreased in food consumption (upto31.7%])
were present at 30 mg/kg/dose. At terminal sacrifice, test article related hematology changes
included decreased erythrocyte count, hemoglobin, hematocrit and reticulocyte counts. These
changes were reversed during recovery phase. At terminal sacrifice, test article related changes at
30 mg/kg/dose included decreased thymus/ovary weight; microscopic changes in the bone

marrow, GI tract and lymphoid organs. All these changes were reversed during recovery phase.

[001025] y36675-MC-GGFG-Compound 141: After 1% dose administration of v36675-MC-

GGFG-Compound 141, the systemic exposure increased dose-proportionally as the dosage

increased from 30 to 200 mg/kg/dose.

[001026] Test article related mortality was noted in one animal on Day 6. The cause of the
moribund condition was attributed to mucosal atrophy and/or crypt dilation in the GI tract. Clinical
signs in the animal on days before death included thinness, soiled coat, hunched posture, and

abnormal gait. In the found dead animal the size of the spleen/thymus was reduced, and test article-
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related microscopic findings were present in the bone marrow, GI tract, lymphoid organs,

pancreas, salivary gland and adrenal gland.

[001027] There was no test article related changes in ophthalmic examinations,

coagulation/serum chemistry parameters at terminal sacrifice and /or recovery sacrifice.

[001028] Test article related clinical signs (hunched posture, thinness and unkempt), body weight
loss (3.3% or 2.3% in the first week post each dose administration) and decreased food
consumption (up to 36.3% decrease) were present at 200 mg/kg/dose. At terminal sacrifice, test
article related hematology changes included decreased lymphocyte counts (at60 and
200 mg/kg/dose) and increased neutrophil/reticulocyte/platelet counts (at 200 mg/kg/dose). These
changes were reversed during recovery phase. Urinary protein was noted in one animal at > 60
mg/kg/dose at the end of dosing and/or recovery phase. At terminal sacrifice, test article related
changes included reduced thymus size (at 200 mg/kg/dose); decreased thymus weight (at >
60 mg/kg/dose); microscopic changes in the bone marrow (at 200 mg/kg/dose), lymphoid organs
(at > 60 mg/kg/dose) and pancreas/salivary gland (at > 60 mg/kg/dose). All these changes were

reversed during recovery phase.

[001029] v36675-MC-GGFG-AM-Compound 139: After 1% dose administration of v36675-MC-

GGFG-AM-Compound 139, the systemic exposure increased approximately dose-proportionally
as the dosage increased from 30 to 200 mg/kg/dose.

[001030] There was no mortality and no test article related changes in clinical signs, ophthalmic
examinations, clinical pathology parameters and macroscopic examination at terminal and /or

recovery sacrifice.

[001031] Test article related body weight loss (1.35% or 6.15%) and decreased food
consumption (up to 11.8%) was present at 200 mg/kg/dose in the first week post each dose
administration. At terminal sacrifice test article related microscopic changes were present in

lymphoid organs at > 30 mg/kg/dose and these changes were reversed during recovery phase.

Conclusions
[001032] This study demonstrated that two intravenous injections of v36675-MC-GGFG-AM-
Dxd1 (control) and v36675-MC-GGFG-AM-Compound 139 to female SD rats on Days 1 and 22
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at 30, 60, and 200 mg/kg/dose followed by a 4-week recovery was well tolerated, resulting in a
Maximum Tolerated Dose (MTD) of 200 mg/kg.

[001033] Two intravenous injections of v36675-MC-GGFG-AM-Compound 141 and v36675-
MC-GGFG-Compound 141 to female SD rats on Days 1 and 22 at 30, 60, and 200 mg/kg/dose
followed by a 4-week recovery caused mortality at 200 mg/kg/dose, resulting in a MTD of 60

mg/kg.

[001034] Two intravenous injections of v36675-MC-GGFG-Compound 140 to female SD rats
on Days 1 and 22 at 30, 60, and 200 mg/kg/dose followed by a 4-week recovery caused mortality
at 60 and 200 mg/kg/dose, resulting in a MTD of 30 mg/kg.

EXAMPLE 34: IN VIVO EFFICACY STUDIES #2

[001035] The in vivo anti-tumor activities of humanized variant v36675 conjugated to various
drug-linkers at DAR 4 or DAR 8 were assessed in a number of cell-line derived xenograft (CDX)
and patient derived xenograft (PDX) models as described below. In some models, ADCs including
v32603 (Mirvetuzimab-DM4), v32385 (MORADb-202) and v36675 conjugated to DXd were
assessed for comparison. The OVCAR-3 model included unconjugated v36675 mAb for

comparison.

[001036] The ADCs, DARs, xenograft models and dosages employed in each xenograft study
are summarized in Table 34.1. For each xenograft study, tumor volume and body weight of the

animals were measured twice weekly.

Table 34.1: Study Parameters

Xenograft | Cancer FRe . Dose
Model Type | Expression Test Aurticle DAR (mg/kg)

v36675-MC-GGFG-AM-DXd 8 3,6
v36675-MC-GGFG-AM-Compound 139 8 3,6
v36675-MC-GGFG-AM-Compound 141 8 3,6

OV90#3 | Ovarian Mid
v36675-MC-GGFG-AM-Compound 139 4 3,6
v36675-MC-GGFG-AM-Compound 141 4 3,6
v17716-DM4 (mirvetuximab-DM4) 4 6
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Xenograft | Cancer FRe . Dose
Model Type | Expression Test Aurticle DAR (mg/kg)
v31629-eribulin (MORAb-202) 4 6
v36675-MC-GGFG-AM-DXd1 (36690) 8 0.75
v36675-MC-GGFG-AM-Compound 139 8 0.75
v36675-MC-GGFG-AM-Compound 141 8 0.75
. . v36675-MC-GGFG-AM-Compound 139 4 0.75
OVCAR-3 | Ovarian Mid
v36675-MC-GGFG-AM-Compound 141 4 0.75
v17716-DM4 (mirvetuximab-DM4) 4 0.75
v31629-eribulin (MORAb-202) 4 0.75
v36675 mAb / 0.75
. . v36675-MC-GGFG-AM-Compound 139 8 6
CTG-2025 | Ovarian High : :
v17716-DM4 (mirvetuximab-DM4) 4 6
. . v36675-MC-GGFG-AM-Compound 139 8 6
CTG-0958 | Ovarian Mid : :
v17716-DM4 (mirvetuximab-DM4) 4 6

[001037] For the OV90 CDX model study #3, tumor cell suspensions (1 x107 cellsin 0.1 ml 50%
Matrigel®) were implanted subcutaneously into female CB.17 SCID mice, and for the OVCAR3
CDX model study, tumor fragments (~1 mm?) were implanted subcutaneously into female CB.17
SCID mice. When mean tumor volume reached 100-150 mm?3, the animals were randomly assigned
to groups (n=6 per group in each study) and treated on study day 1 with a single IV dose of test

article as shown in Table 34.1.

[001038] For the ovarian cancer PDX models CTG-2025 and CTG-0958, tumor fragments were
implanted subcutaneously into female athymic Nude-Foxnlnu mice. When mean tumor volume
reached ~240 mm? (for CTG-2025) or ~220 mm? (for CTG-0958), the animals were assigned to
groups (n=3 per group for each study) and treated on study day 1 with a single IV dose of test

articles as shown in Table 34.1.

Results

[001039] The results are summarized in Fig. 22. In the OV90 CDX model, when dosed at 3
mg/kg, v36675-MC-GGFG-AM-Compound 139 DARS resulted in moderate inhibition of tumor
growth, similar to v36675-MC-GGFG-AM-DXd (Fig. 22A). When dosed at 6 mg/kg, v36675-
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MC-GGFG-AM-Compound 139 resulted in moderate and strong inhibition of tumor growth as
DAR4 and DAR8 ADCs, respectively (Fig. 22B). At 3 mgkg, v36675-MC-GGFG-AM-
Compound 141 resulted in moderate and strong inhibition of tumor growth as DAR4 and DARS
ADCs, respectively (Fig. 22 A). When dosed at 6 mg/kg, v36675-MC-GGFG-AM-Compound 141
resulted in strong tumor growth inhibition as a DAR4 ADC and superior activity asa DARS ADC
(Fig. 22B).

[001040] Inthe OVCAR3 CDX model (see Fig. 22C), when dosed at 0.75 mg/kg, v36675-MC-
GGFG-AM-Compound 139 and v36675-MC-GGFG-AM-Compound 141 both showed a trend
towards superior inhibition of tumor growth as DAR8 ADCs than as DAR4 ADCs. At both DARs,
v36675-MC-GGFG-AM-Compound 141 showed a trend towards superior inhibition of tumor
growth to v36675-MC-GGFG-AM-Compound 139. v36675-MC-GGFG-AM-Compound 141
DARS resulted in comparable inhibition of tumor growth to the v36675-MC-GGFG-AM-DXd
control ADC. When dosed at 0.75 mg/kg, the control ADCs mirvetuximb-DM4 and MOR Ab-202

were both inactive.

[001041] In the CTG-2025 PDX model (see Fig. 22D), when dosed at 6 mg/kg, v36675-MC-
GGFG-AM-Compound 139 DARS and mirvetuximab-DM4 both resulted in strong inhibition of
tumor growth.

[001042] In the CTG-0958 PDX model (see Fig. 22E), when dosed at 6 mg/kg, v36675-MC-
GGFG-AM-Compound 139 DARS8 resulted in strong inhibition of tumor growth, while

mirvetuximab-DM4 was inactive.

EXAMPLE 35: CYNOMOLGUS MONKEY TOXICITY STUDY

[001043] The objective of this study was to determine the maximum tolerated dose (MTD) and
potential toxicity of four ADCs comprising the humanized variant v36675 conjugated to various
drug-linkers when administered twice to male cynomolgus monkeys. Cynomolgus monkey was
selected as a cross-reactive species to evaluate toxic effects of these ADCs. The ADCs tested were
v36675-MC-GGFG-AM-Compound 139 (DARS8), v36675-MC-GGFG-AM-Compound 141
(DARS8), v36675-MC-GGFG-AM-Compound 139 (DAR4) and v36675-MC-GGFG-AM-
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Compound 141 (DAR4), together with an ADC comprising variant v36675 conjugated to Dxd
(v36675-MC-GGFG-AM-DXd, DARS).

Materials and Methods

[001044] In this study, vehicle and test article ADCs were administered by slow intravenous
injection over 3 minutes on Day 1 and Day 22 to male cynomolgus monkeys (n=2/group). Study
design, dose levels and dose volume details are summarized in the Table 35.1. All the animals
were evaluated for moribundity/mortality, clinical signs, body weight, food consumption, clinical
pathology (hematology, serum chemistry and coagulation), changes in organ weight, and
macroscopic and microscopic changes in organs/tissues. Blood samples were collected for
toxicokinetic analysis following the first dose (see Example 36). The test article concentrations in
all dose formulations were analyzed using UV-Vis or bicinchoninic acid (BCA) assay. Scheduled

necropsy was conducted on study Day 29.

Table 35.1: Study Design

Group Treatment DAR Dose level Dose Concentration | Number of
(mg/kg/dose) volume (mg/mL) animals
(mL/kg)
1 Vehicle 0 5 0 2
2 30 5 6 2
v36675-MC-GGFG-
3 AM-Compound 139 8 80 > 16 2
4 120 5 24 2
5 30 5 6 2
v36675-MC-GGFG-
6 AM-Compound 141 8 80 > 16 2
7 120 5 24 2
8 v36675-MC-GGFG- A 60 5 12 2
9 AM-Compound 139 120 5 24 5
10| vy36675-MC-GGFG- A 60 5 12 2
11 AM-Compound 141 120 5 24 2
12| v36675-MC-GGFG- | 30 5 6 2
13 AM-DXd 80 5 16 2
Results
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[001045] v36675-MC-GGFG-AM-Compound 139, DARS: Test article related mortality was
noted in one animal (on Day 7) at 80 mg/kg/dose and 2 animals (on day 8 and day 10) at 120

mg/kg/dose. Both the animals treated at 30 mg/kg/dose and one animal treated with 80 mg/kg/dose

survived until terminal necropsy.

[001046] Preterminal animals: As compared to their own baselines, substantial increase in
values for alanine aminotransferase (ALT), aspartate aminotransferase (AST), alkaline
phosphatase (ALP), total bilirubin (TBIL), blood urea (BU), and glucose (GLU); substantial
decrease in reticulocyte (ABRETIC) and lymphocyte (ABLYMP) counts; substantial shortened

prothrombin time (PT) were observed.

[001047] Terminal animals: As compared to the mean of control group and their own baseline
values, at 30 and 80 mg/kg/dose, substantial increases in value for ALT, AST, and BU; substantial
decrease in ABRETIC counts, and relatively low PT value were observed. At 80 mg/kg/dose,
substantial decrease in ABLYMP count was observed. Microscopic findings were present in

thymus, stomach, kidneys, the meninges of the brain and testis.

[001048] v36675-MC-GGFG-AM-Compound 141, DARS: Test article related mortality was

noted in one animal (on Day 11) at 80 mg/kg dose and 2 animals (on day 7 and day 8) at 120
mg/kg/dose. Both the animals treated at 30 mg/kg/dose and one animal treated with 80 mg/kg/dose

survived until terminal necropsy.

[001049] Preterminal animals: As compared to their own baselines, substantial increase in
values for ALT, AST, creatine kinase (CK), lactate dehydrogenase (LDH), TBIL, BU, creatinine
(CRE), and GLU;, substantial decrease in ABRETIC and ABLYMP counts; substantial increase in

fibrinogen (FIB) level were observed.

[001050] 7erminal animals: As compared to the mean of control group and their own baseline
values, at 30 and 80 mg/kg/dose, substantial increases in values for ALT, AST, CK, LDH, and
TBIL, and substantial decrease in ABRETIC and ABLYMP count were observed. Animals
administered at 80 mg/kg/day showed low activated partial thromboplastin time (APTT), low PT

and relatively high FIB levels. Microscopic findings were present in thymus, liver, spleen,
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pancreas, gastrointestinal tract, adrenal glands, kidneys, the meninges of the brain and mesenteric

lymph node.

[001051] v36675-MC-GGFG-AM-Compound 139, DAR4: There was no mortality up to 120

mg/kg/dose level and all the animals survived until terminal necropsy.

[001052] Terminal animals: At 60 and 120 mg/kg/dose, no substantial value changes for serum
chemistry parameters; substantial decrease in ABRETIC and neutrophil (ABNEUT) counts were
noted. Microscopic findings were present in thymus, spleen, stomach, adrenal glands, testis,

prostate gland, meninges of the brain and mesenteric lymph node.

[001053] v36675-MC-GGFG-AM-Compound 141, DAR4: Test article related mortality was
noted in both animals (on day 7 and day 8) at 120 mg/kg/dose. Both the animals treated at 60

mg/kg/dose survived until terminal necropsy.

[001054] Preterminal animals: as compared to their own baselines, substantial increase in values
for AST, CK, LDH, TBIL, BU, CRE, GLU, phosphorus (P), and BUN/C; substantial decrease in
albumin/globulin ratio (A/G); substantial decrease in ABRETIC counts were noted.

[001055] Terminal animals: As compared to the mean of control group and their own baseline
values, at 60 mg/kg/dose, substantial and dose-dependent increase in values for AST, CK, and
LDH; substantial decrease in ABRETIC and leukocyte (WBC) counts were noted. Microscopic
findings were present in thymus, kidneys, prostate gland, meninges of the brain and mesenteric

lymph node.

[001056] v36675-MC-GGFG-AM-DXd, DARS: Test article related mortality was noted in one
animal (on Day 8) at 80 mg/kg/dose. Both the animals treated at 30 mg/kg/dose and one animal

treated with 80 mg/kg/dose survived until terminal necropsy.

[001057] Preterminal animal: As compared to baseline, substantial increase in values for ALT,
CK, LDH, TBIL, CRE, BUN/C, and BU; substantial decrease in ABRETIC counts; substantial
shortened PT were observed. Target organs in the preterminal animals include thymus, esophagus,
liver, spleen, gastrointestinal tract, pancreas, adrenal glands, kidney, mesenteric and mandibular

lymph node nodes, bone marrow, skin, and the femur.
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[001058] 7erminal animals: As compared to the mean of control group and their own baseline
values, at 80 mg/kg/dose level, substantial increases in value for ALT, CK, TBIL, and LDH were
observed. At 30 and 80 mg/kg/dose, substantial decrease in ABRETIC, WBC and ABLYMP
counts were observed. At 30 mg/kg/dose relatively high APTT was observed. Microscopic
findings were present in thymus, spleen, large intestine, kidneys, testis, meninges of the brain,

mandibular and mesenteric lymph nodes, bone marrow of the sternum and the femur.

Conclusions

[001059] This study demonstrated that in male cynomolgus monkeys, two intravenous
administrations (on Days 1 and 22) of the ADC v36675-MC-GGFG-AM-Compound 139 (DAR4)
was well tolerated up to 120 mg/kg/dose; the ADC v36675-MC-GGFG-AM-Compound 141
(DAR4) was well tolerated at 60 mg/kg/dose; the ADCs v36675-MC-GGFG-AM-Compound 139
(DARS), v36675-MC-GGFG-AM-Compound 141 (DARS) and v36675-MC-GGFG-AM-DXd
(DARS) were well tolerated at 30 mg/kg/dose.

[001060] The ADCs v36675-MC-GGFG-AM-Compound 139 (DARS8) and v36675-MC-GGFG-
AM-Compound 141 (DARS) at 80 and 120 mg/kg/dose, the ADC V36675-MC-GGFG-AM-
Compound 141 (DAR4) at 120 mg/kg/dose and the ADC v36675-MC-GGFG-AM-DXd (DARS)
at 80mg/kg/dose resulted in moribundity/mortality in one or both the monkeys. The cause of

moribundity/mortality of these monkeys was related to the test article administration.
EXAMPLE 36: TOXICOKINETIC ANALYSIS

[001061] Total antibody serum concentrations of ADCs in the blood samples collected after the
first dose in the toxicity study described in Example 35 were analyzed using an ELISA. ADCs
from serum were captured onto a 384-well plate coated with mouse anti-human IgG Fc antibody
(Abcam plc, Cambridge, UK; catalogue # ab124055). Total anti-IgG antibody was detected with
a secondary goat anti-human IgG (H+L) horseradish peroxidase (HRP) antibody (Novus
Biologicals, LLC, Centennial, CO; NB7489). After addition of 3,3',5,5"-tetramethylbenzidine
(TMB) substrate and reaction quenching by the addition of hydrochloric acid, 1N solution,
absorbance at 450 nm was read. Sample data were analyzed using SoftMax® Pro 7.1 (Molecular

Devices, San Jose, CA).
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Results
[001062] The results are shown in Fig. 23 A-D. All ADCs demonstrated a typical antibody-like
exposure, with approximate dose proportionality across the dose levels administered.

Pharmacokinetic profiles were comparable between the different ADCs at each dose level.
EXAMPLE 37: BYSTANDER ACTIVITY OF ANTIBODY DRUG CONJUGATES

[001063] The ability of the humanized variant v30384 conjugated to various drug-linkers to exert
a bystander killing effect on cancer cells was assessed according to the method described below.
Bystander killing most commonly occurs after target-specific uptake of an ADC into an antigen-
positive cell. Trafficking and degradation of the ADC results in release of active catabolite free

drug, which then crosses the cell membrane of nearby cells to elicit cell death.

[001064] The following ADCs were tested in JEG-3 cells (high FRo expression) and MDA-MB-
468 cells (negative FRa expression): v30384-MT-GGFG-AM-Compound 139, v30384-MT-
GGFG-Compound 141, v30384-MT-GGFG-AM-Compound 141, v30384-MT-GGFG-
Compound 140, v30384-MT-GGFG-Compound 148 (all DAR 8). Positive controls v30384-MC-
GGFG-AM-DXd1 (DAR 8) and v30384-MCvcPABC-MMAE (DAR 4), whose drug linkers are

2

known have bystander activity, and negative controls palivizumab (anti-RSV) (v22277)
conjugated to MC-GGFG-AM-DXd1 (DAR 8) and MCvcPABC-MMAE (D AR 4), were included.

[001065] FRa-positive JEG-3 and FRa-negative MDA-MB-468 cells were seeded either as
mono-cultures or co-cultures in a 48-well plate at 20,000 cells and 10,000 cells, respectively, in
100 pL assay media (Minimum Essential Media supplemented with 10% Fetal Bovine Serum
(both from Thermo Fisher Scientific, Waltham, MA)). ADCs were diluted to 4 nM in assay media
and 100 uL. was added to the cell-containing plates (2 nM final ADC concentration). Cells were
incubated with ADCs for 4 days under standard culturing conditions (37°C/5% CO3). Following
incubation, cells were dissociated, washed, and stained using a viability dye, YO-PRO®-1
(ThermoFisher Scientific, Waltham, MA), and an anti-FRo antibody, mirvetuximab (v17716),
conjugated to Alexa Fluor® 647, for 20 minutes at 4°C. After incubation, cells were washed in
FACS buffer (phosphate buffered saline pH 7.4 (ThermoFisher Scientific, Waltham, MA)
supplemented with 2% FBS), resuspended in 70 uLL FACS buffer per well, and 35 pL per well
were analyzed on a BD LSRFortessa™ Cell Analyzer (BD Biosciences, Franklin Lake, NJ). Dead
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cells were excluded by gating on YO-PRO®-1 staining. The number of JEG-3 and MDA-MB-468
cells were determined by the number of events in the Alexa Fluor® 647 positive (FRa-positive)
and Alexa Fluor® 647 negative (FRa-negative) gates, respectively. Percent viability was
calculated as the number of cells in treatment condition divided by the number of cells in the no-

treatment condition.

Results

[001066] The results are provided in Table 37.1 below and in Fig. 24. Bystander effect was
calculated by comparing the viability of FRa-negative MDA-MB-468 cells treated as mono-
culture (black bars) with that of the cells treated as a co-culture with FRa-positive JEG-3 cells
(grey bars) (see Fig. 24). A greater decrease in viability in co-culture compared with mono-culture
indicated a greater bystander effect. FRa-targeted camptothecin analogue ADCs all showed
bystander capability to varying degrees. Positive controls v30384-MC-GGFG-AM-DXd1 and
v30384-MCvcPABC-MMAE showed positive bystander activity, as expected. Negative controls
palivizumab MC-GGFG-AM-DXd1 and palivizumab MCvcPABC-MMAE showed negative

bystander activity, as expected.

Table 37.1: Bystander Activity of anti-FRa ADCs against FRa-negative MDA-MB-468 cells

Average MDA-MB-468 %
ADC DAR Viability (%) Bystander
Mono-culture* | Co-culturex | Activity
\S(9B 84-MT-GGFG-AM-Compound 2 932 487 446
v30384-MT-GGFG-Compound 141 8 975 477 497
\112(1)3 84-MT-GGFG-AM-Compound g 053 46.5 43 8
v30384-MT-GGFG-Compound 140 8 92.0 40.2 51.8
v30384-MT-GGFG-Compound 148 | 8 87.6 36.0 51.7
v30384-MC-GGFG-AM-DXd1 8 87.5 432 44 3
v22277-MC-GGFG-AM-DXd1 8 91.6 101.8 -10.2
v30384-MCvcPABC-MMAE 4 102.4 50.9 51.5
v22277-MCvcPABC-MMAE 4 813 942 -12.9

* Relative to untreated blank
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EXAMPLE 38: PENETRATION OF ANTI-FRa ANTIBODIES IN MULTICELLULAR
TUMOR SPHEROIDS

[001067] The ability of anti-FRa antibodies to penetrate FRa-expressing cell line spheroids was
assessed according to the method described below. Spheroids provide a three-dimensional
organization of cells with layers of distinct cell populations and the formation of different gradients
from the outer to the inner regions. Cell signaling is more complex in spheroids than in two-
dimensional cell cultures. As a result of these features, spheroids have the potential to recapitulate

drug resistance and metabolic adaptation.

[001068] The spheroid penetration capability of humanized variant v36675 was compared to
mirvetuximab (v17716) and non-FRa targeting control palivizumab (anti-RSV) (v22277). Variant
v36675 is the same as variant v30384 but comprises HomoFc rather than HetFc. The cell line used

was high FRa-expressing JEG-3 (placental choriocarcinoma).

[001069] Antibodies were fluorescently labeled by coupling to a Fab fragment AF488 conjugate
targeting anti-Human IgG Fc (Jackson Immuno Research Labs, West Grove, PA; Cat. No. 109-
547-008) at a 1:1 molar ratio in PBS pH 7.4 (Thermo Fisher Scientific, Waltham, MA; Cat. No.
10010-023), for 24 hours at 4°C.

[001070] JEG-3 cells were detached from culture vessels with TrypLE™ Express Enzyme (1X)
(Thermo Fisher Scientific, Waltham, MA) and counted using the Cellaca® MX high-throughput
automated cell counter (Nexcelom Bioscience LLC, Lawrence, MA). Cells were diluted in
complete growth medium (Minimum Essential Media supplemented with 10% Fetal Bovine
Serum (both from Thermo Fisher Scientific, Waltham, MA)) and seeded at 3,000 cells/well into
96-well CellCarrier Spheroid ultra-low attachment plates (Perkin Elmer, Waltham, MA),
centrifuged, and incubated for 3 days under standard culturing conditions to allow for spheroid

formation and growth.

[001071] After spheroid formation, Fab-AF488 coupled antibodies were added to spheroids at a
final concentration of 25 nM and incubated under standard culturing conditions for 4-96 hours.

Following incubation, excess antibody was removed by adding 100 pL. complete growth medium
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and removing 100 uL. medium from the well, to a total three washes. Spheroids were treated with
a solution of 1 uM Hoechst 33342 (Thermo Fisher Scientific, Waltham, MA) and 100 nM anti -
Alexa Fluor 488 antibody (Thermo Fisher Scientific, Waltham, MA; Cat. No. A-11094), and
incubated at 37°C/5% COx for 2 hours.

[001072] Imaging was performed using an Operetta CLS™ high content analysis system (Perkin
Elmer, Waltham, MA) with confocal acquisition and 10x magnification air objective. A Z stack of
15 planes separated by 15 um was acquired and the slice with greatest diameter representing the
spheroid center slice was selected for 2D analysis. Image analysis was performed using Harmony®
4.5 software (Perkin Elmer, Waltham, MA). Briefly, spheroid identification was performed by
applying a mask around Hoechst 33342 positive objects to one spheroid per well. The spheroid
region was divided into subregions of concentric bands, each representing 10% area of the spheroid
region. Mean AF488 fluorescence within each subregion band was quantified, corrected by
subtracting the inner 10% mean AF488 fluorescence, and plotted using GraphPad Prism Version

9 (GraphPad Software, San Diego, CA).

Results

[001073] Theresults are summarized in Table 38.1 and Fig. 25. The humanized antibody variant
v36675 showed a greater degree of penetration than mirvetuximab into JEG-3 spheroids by AF488
intensity at each subregion band and by distance from spheroid edge to which AF488 fluorescence
was detectable at all time points assessed. Non-binding control palivizumab showed lesser AF488

signal throughout the spheroid compared to both anti-FRa antibodies at all time points assessed.
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EXAMPLE 39: INTRACELLULAR PAYLOAD RELEASE AND QUANTITATION

[001074] The intracellular and extracellular payload delivery capabilities of the humanized
variant v36675 conjugated to Compound 139 at DAR 8 (v36675-MC-GGFG-AM-Compound 139;
v36789) were assessed using mass spectrometry as follows. Palivizumab (v21995) conjugated to

Compound 139 at DAR 8 was used as a non-targeted control.

[001075] Briefly, adherent IGROV-1 tumor cells were seeded in 12-well plates at 200,000
cells/well and treated with ADC for 24, 48, and 72 hours under standard culturing conditions. After
incubation, supernatant was transferred to a 96-well plate for extracellular payload quantitation.
Remainder cells were washed using PBS pH 7.4, collected, counted, transferred to a separate 96 -
well plate and frozen down at -80°C for intracellular payload quantitation. After thawing, cells
were lysed using pure acetonitrile. Initial supernatant and cell lysate supernatants were injected
into an LC/MS instrument (Agilent 6545 Quadrupole Time-of-Flight (Q-TOF) liquid
chromatography/mass spectrometer, Agilent Technologies, Santa Clara, CA), 15 uL/injection, and
free Compound 139 in samples was quantified using Compound 139 standards of known
concentration. MassHunter software (Agilent Technologies, Santa Clara, CA) was employed for

deconvolution and data analysis.

Results

[001076] The results are shown in Fig. 26. Humanized variant v36675 conjugated to Compound
139 (v36789 ADC) showed a high degree of intracellular payload (Compound 139) delivery in the
high FRa-expressing cell line IGROV-1. The intracellular payload delivery was time-dependent,
showing an increase from 24 to 72 hours (Fig. 26 A). The extracellular payload release from the
ADC was much lower than intracellular concentrations, but was also time-dependent, also showing
an increase from 24 to 72 hours (Fig. 26B). The non-targeting control palivizumab (v21995)
conjugated to Compound 139 did not display intracellular payload delivery (Fig. 26A), and yielded

low levels of extracellular payload release (Fig. 26B).
EXAMPLE 40: IN VIVO EFFICACY STUDIES #3

[001077] The in vivo anti-tumor activity of humanized variant v36675 conjugated to Compound

139 at DAR 8 (v36789) was assessed in a number of patient derived xenograft (PDX) models of
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ovarian cancer as described below. The ADC v32603 (mirvetuximab-DM4 DAR 4) was assessed

for comparison.

[001078] The ADCs, DARs, xenograft models and dosages employed in each xenograft study
are summarized in Table 40.1. For each xenograft study, tumor volume and body weight of the

animals were measured twice weekly.

Table 40.1: Study Parameters

Xenograft | Cancer FRa Test Article DAR | Dose
Model Type | Expression (mg/kg)

CTG-0703 | Ovarian | Strong v36675-MC-GGFG-AM-Compound 139 8 6
v17716-DM4 (mirvetuximab-DM4) 4 6
CTG-1301 | Ovarian | Strong v36675-MC-GGFG-AM-Compound 139 8 6
v17716-DM4 (mirvetuximab-DM4) 4 6
CTG-2025 | Ovarian | Moderate/ | v36675-MC-GGFG-AM-Compound 139 8 6
Strong v17716-DM4 (mirvetuximab-DM4) 4 |6
CTG-3383 | Ovarian | Moderate | v36675-MC-GGFG-AM-Compound 139 8 6
v17716-DM4 (mirvetuximab-DM4) 4 6
CTG-0947 | Ovarian | Moderate/ | v36675-MC-GGFG-AM-Compound 139 8 6
Weak v17716-DM4 (mirvetuximab-DM4) 4 6
CTG-0958 | Ovarian | Moderate/ | v36675-MC-GGFG-AM-Compound 139 8 6
Weak v17716-DM4 (mirvetuximab-DM4) 4 6
CTG-3718 | Ovarian | Moderate/ | v36675-MC-GGFG-AM-Compound 139 8 6
Weak v17716-DM4 (mirvetuximab-DM4) 4 6
CTG-1703 | Ovarian | Weak v36675-MC-GGFG-AM-Compound 139 8 6
v17716-DM4 (mirvetuximab-DM4) 4 6
CTG-1602 | Ovarian | Weak v36675-MC-GGFG-AM-Compound 139 8 6
v17716-DM4 (mirvetuximab-DM4) 4 6

[001079] Tumor fragments were implanted subcutaneously into female athymic Nude-Foxnlnu

mice. When mean tumor volume reached ~200-250 mm?3, the animals were assigned to groups
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(n=3 per group) and treated on study day 1 with a single IV dose of test article as shown in Table
40.1.

Results

[001080] The results are shown in Fig. 27A-1. In the CTG-0703, CTG-1301, CTG-2025 and
CTG-3383 PDX models (Fig. 27A, B, C & D, respectively), when dosed at 6 mg/kg, v36675-MC-
GGFG-AM-Compound 139 DARS and mirvetuximab-DM4 both resulted in strong inhibition of
tumor growth.

[001081] Inthe CTG-0947 PDX model (Fig. 27E), when dosed at 6 mg/kg, v36675-MC-GGFG-
AM-Compound 139 DARS resulted in strong inhibition of tumor growth, whereas mirvetuximab-

DM4 resulted in moderate inhibition of tumor growth.

[001082] In the CTG-0958, CTG-3718 and CTG-1703 PDX models (Fig. 27F, G & H,
respectively), when dosed at 6 mg/kg, v36675-MC-GGFG-AM-Compound 139 DARS resulted in

strong inhibition of tumor growth, while mirvetuximab-DM4 was inactive.

[001083] In the CTG-1602 PDX model (Fig. 271), when dosed at 6 mg/kg, both v36675-MC-
GGFG-AM-Compound 139 DARS8 and mirvetuximab-DM4 were inactive.

[001084] Together, these data demonstrate that while both v36675-MC-GGFG-AM-Compound
139 DARS and mirvetuximab-DM4 are active in PDX models assessed to express strong levels of
FRa, only v36675-MC-GGFG-AM-Compound 139 DARS was strongly active in PDX models

expressing moderate/weak levels of FRa.
EXAMPLE 41: SPECIFICITY ASSESSMENT OF ANTI-FRa ANTIBODIES

[001085] The Retrogenix Cell Microarray Technology (Charles River Laboratories, Wilmington,
MA) was used to screen for any specific oft-target binding interactions of the following anti-FRa

antibodies: humanized variant v36675 and affinity matured variant v35356.

[001086] Retrogenix Cell Microarray Technology identifies interactions both with cell surface
receptors and secreted proteins by screening test ligands for binding against a library of cDNA
clones representing over 6,300 human proteins. These proteins include plasma membrane

monomers, heterodimers (formed by co-expression of the separate subunits) and secreted proteins
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(expressed with an inert cell membrane tether). Each cDNA is spotted in duplicate onto specialized
slides and overlaid with HEK293 cells. These cells become reverse-transfected, resulting in

clusters of cells each overexpressing a different, individual protein (or heterodimeric complex).

[001087] The study was carried out at Charles River Laboratories consisted of three phases: pre-
screen, library screen and confirmation screen. A pre-screen was first performed to determine a
suitable concentration of the test antibodies for the library screen (i.e. the concentration at which
alow level of background binding to fixed untransfected HEK293 cells and strong binding to cells
over-expressing FRow was observed). In the library screen phase, the test antibodies were screened
as a pool against fixed HEK293 cells, individually expressing the ~6,300 human proteins. In the
confirmation screen phase, each library hit was re-expressed and re-tested with each test antibody

individually using both fixed and live HEK293 cells.

[001088] In all three phases, slides were individually spotted with expression vectors encoding
both ZsGreenl (for assessing transfection efficiency) and (1) in the pre-screen phase: human FRa
or control receptors (EGFR and CD20); (2) in the library screen phase: the above described protein
library individually arrayed in duplicate across a number of microarray slides (“slide sets™) with
two replicate slides screened for each of the slide sets; or (3) in the confirmation screen phase:
protein hits identified in the library screen or control receptors (EGFR and CD20) arrayed in
duplicate.

[001089] In the pre-screen phase, each of the selected antibodies at 2, 5 or 20 ng/mL, control
antibody (Rituximab biosimilar, which binds CD20) at 1pug/mL or PBS were added to the slides
after cell fixation. In the library screen phase, a pool of the two antibodies (variant v36675 at 20
ug/mL and variant v35356 at 5 pg/mL) was added to each slide after cell fixation. In the
confirmation screen phase, slides were treated with individual antibodies: variant v36675 at 20
ng/mL, variant v35356 at 5 pg/mL or control antibody (Rituximab biosimilar) at 1pg/mL, or no
test article, in the absence of fixation (live cells; n=1 slide per treatment) and after cell fixation

(n=2 slides per treatment).

[001090] Binding was detected using an AlexaFluor® 647 labelled anti-human IgG H+L (AF647

anti-hIgG H+L), followed by fluorescence imaging. Fluorescent images were analysed and
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quantitated (for transfection) using ImageQuant™ software (Version 8.2; GE Healthcare, Chicago,
IL). A protein hit was defined as a duplicate spot showing an increased signal compared to
background levels and was identified by visual inspection using the images gridded on the
ImageQuant™ software. Hits were classified as strong, medium, weak or very weak by visual

inspection by two experienced scientists based on the intensity of the duplicate spots.

Results

[001091] The majority of the initial hits identified in the library screen, with spot intensities
ranging from very weak to strong, were confirmed to be hits in the confirmation screens for both
variant v36675 and variant v35356. However, aside from hits that were reflective of the expected
strong interactions with FRa, the other hits were deemed to be non-specific as these hits were
either 1) also observed for the control antibody (Rituximab biosimilar) as they included FcgR
receptors (signal due to Fc-domain mediated interactions) or 2) included various immunoglobulins

that were recognized by the detection antibody.

[001092] For the humanized variant v36675, no other interactions were identified (see Fig. 28),
indicating the high specificity of variant v36675 for its primary target, FRo.. The weak interaction
observed for this variant with the heterodimer FCGR3 A + CD247, which was not observed in the

control (compare Fig. 28 A & B), was not considered strong enough to be a hit.

[001093] For the affinity matured variant v35356, a signal of weak intensity was detected for the
protein COL6A2 isoform 2C2A in the library screen. This “hit” was confirmed in the fixed cell
screen but not in the live cell screen, indicating that observed discrepancy was likely due to a

fixation artifact.
EXAMPLE 42: COMPETITION ASSAY

[001094] Competition binding to the FRa target between the parental chimeric antibody v23924
and the anti-FRa antibodies mirvetuximab (v17716) and farletuzumab (v31629) was assessed in

the moderate FRa-expressing tumor cell line H2110 by flow cytometry as follows.

[001095] Briefly, antibodies were fluorescently labelled with Alexa Fluor 647 (AF647,
ThermoFisher Scientific, Waltham, MA; Cat. No. A20006) according to manufacturer’s

specifications prior to cell treatment. Tumor cells were seeded at 50,000 cells/well in V-bottom
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96-well plates and treated with unlabelled antibodies for 1 hour at 4°C to prevent internalization.
Following incubation, cells were washed and fluorescently labelled antibodies were added for 1
hour at 4°C. Following incubation and washing, fluorescence was detected by flow cytometry on
a BD LSRFortessa™ Cell Analyzer (BD Biosciences, Franklin Lake, NJ), with 1,000 minimum
events collected per well. AF647/APC-A GeoMean (fluorescence signal geometric mean,
proportional to anti-Human AF647 binding) in live cell population was used to calculate %
competition binding relative to untreated control and data was plotted using GraphPad Prism

Version 9 (GraphPad Software, San Diego, CA).

Results

[001096] The results are shown in Fig. 29 and Table 42.1. Chimeric antibody v23924 was found
to compete with farletuzumab for FRa binding in the H2110 cell line, yielding close to 100%
competition binding in both binding orientations (primary antibody farletuzumab and secondary
fluorescently labelled antibody variant v23924, and primary antibody variant v23924 and
secondary fluorescently labelled antibody farletuzumab). Chimeric antibody v23924 was found
not to compete for FRa binding with mirvetuximab in the H2110 cell line. These antibodies
showed low levels of % competition in both binding orientations. In contrast, farletuzumab showed
competition binding with mirvetuximab. Chimeric antibody v23924 thus demonstrates a binding

profile that is distinct from both mirvetuximab and farletuzumab.

Table 42.1: Competition Binding with Farletuzumab and Mirvetuximab on H2110 Cells

% Competition Binding
v23924 Mirvetuximab Farletuzumab Untreated
v23924 98 99 11 21 99 98 0 0
Mirvetuximab 13 7 100 98 99 100 0 0
Farletuzumab 99 72 91 75 98 100 0 0
Untreated 1 1 0 0 0 0 0 0

[001097] The disclosures of all patents, patent applications, publications and database entries

referenced in this specification are hereby specifically incorporated by reference in their entirety
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to the same extent as if each such individual patent, patent application, publication and database
entry were specifically and individually indicated to be incorporated by reference.

[001098] Modifications of the specific embodiments described herein that would be apparent to

those skilled in the art are intended to be included within the scope of the following claims.
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Variant Clone Numbers
H1 H2 L1 L2

23924 18894 18894 18915 18915
30618 18908 18901 18915 18915
30384 22046 22057 22054 22054
30389 22047 22058 22054 22054
30394 22048 22059 22054 22054
30399 22049 22060 22054 22054
31422 22874 22874 22054 22054
31423 22875 22875 22054 22054
31424 22876 22876 22054 22054
31425 22877 22877 22054 22054
31426 22878 22878 22054 22054
35305 26434 26434 26449 26449
35342 26443 26443 26450 26450
35347 26445 26445 27276 27276
35348 26445 26445 26448 26448
35350 26445 26445 26450 26450
35354 26446 26446 26450 26450
35356 26447 26447 26448 26448
35358 26447 26447 26450 26450
36167 27272 27272 27274 27274
36168 27273 27273 27274 27274
36675 27275 27275 22054 22054

PCT/CA2023/050406
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Table B: Clone Sequences

Clone
ID

Region

Sequence

SEQ
D
NO

18894

Full

QSVKESEGGLFKPTDTLTLTCTVSGFSLSSYGVSWVRQAPGN
GLEWIGAVNSGGSAYYANWAKSRSTITRNTNLFTVTLKMTS
LAVADTATYFCARSGSGYPMDYLAIWGPGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSD
TAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPG

17

Full

CAGAGCGTGAAGGAGTCCGAGGGCGGCCTGTTCAAGCCCA
CCGACACACTGACCCTGACATGCACCGTGTCTGGCTTTAGC
CTGAGCTCCTACGGCGTGTCTTGGGTGCGGCAGGCCCCCG
GAAACGGACTGGAGTGGATCGGAGCCGTGAACAGCGGCG
GCTCTGCCTACTATGCCAACTGGGCCAAGTCCCGGTCTACA
ATCACCAGAAACACAAATCTGTTCACAGTGACCCTGAAGA
TGACCTCCCTGGCCGTGGCAGACACAGCAACCTATTITTGT
GCAAGGAGCGGCTCCGGATACCCAATGGATTATCTGGCCA
TCTGGGGCCCTGGCACACTGGTGACCGTGTCTAGCGCTAG
CACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTAGTA
AATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCTGGT
GAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGGAAC
TCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCCGCAGT
GCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTGGTCA
CCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATATCTG
CAACGTGAATCACAAGCCATCAAATACAAAAGTCGACAAG
AAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACCTGCC
CACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCAAGCGT
GTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGATGATTT
CCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGACGTGTCT
CACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGATG
GCGTCGAAGTGCATAATGCCAAGACCAAACCCCGGGAGG
AACAGTACAACTCTACCTATAGAGTCGTGAGTGTCCTGAC
AGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGTATAAG
TGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAATCGAAA
AAACAATCTCTAAAGCAAAAGGACAGCCTCGCGAACCACA
GGTGTACACTCTGCCTCCATCTCGGGACGAGCTGACTAAG
AACCAGGTCAGTCTGACCTGTCTGGTGAAAGGATTCTATC
CCAGCGATATCGCTGTGGAGTGGGAATCCAATGGCCAGCC
TGAGAACAATTACAAGACCACACCCCCTGTGCTGGACTCT
GATGGCAGTTTCTTTCTGTATAGTAAGCTGACCGTCGATAA
ATCACGATGGCAGCAGGGGAACGTGTTCAGCTGTTCAGTG
ATGCACGAAGCCCTGCACAACCATTACACCCAGAAGAGCC
TGAGCCTGTCTCCCGGC

18
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Clone | Region Sequence SEQ
ID ID
NO
VH QSVKESEGGLFKPTDTLTLTCTVSGFSLSSYGVSWVRQAPGN | 19
GLEWIGAVNSGGSAYYANWAKSRSTITRNTNLFTVTLKMTS
LAVADTATYFCARSGSGYPMDYLAIWGPGTLVTVSS

IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYANWAKS 27
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25

18901 | Full QSVKESEGGLFKPTDTLTLTCTVSGFSLSSYGVSWVRQAPGN | 33

GLEWIGAVNSGGSAYYANWAKSRSTITRNTNLFTVTLKMTS
LAVADTATYFCARSGSGYPMDYLAIWGPGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYVYPPSRDELTKNQVSLTCLVKGFYPS
DIAVEWESNGQPENNYKTTPPVLDSDGSFALVSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
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Clone | Region Sequence SEQ
ID ID
NO
Full CAGAGCGTGAAGGAGTCCGAGGGCGGCCTGTTCAAGCCCA | 34

CCGACACACTGACCCTGACATGCACCGTGTCTGGCTTTAGC
CTGAGCTCCTACGGCGTGTCTTGGGTGCGGCAGGCCCCCG
GAAACGGACTGGAGTGGATCGGAGCCGTGAACAGCGGCG
GCTCTGCCTACTATGCCAACTGGGCCAAGTCCCGGTCTACA
ATCACCAGAAACACAAATCTGTTCACAGTGACCCTGAAGA
TGACCTCCCTGGCCGTGGCAGACACAGCAACCTATTTTTGT
GCAAGGAGCGGCTCCGGATACCCAATGGATTATCTGGCCA
TCTGGGGCCCTGGCACACTGGTGACCGTGTCTAGCGCTAG
CACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTAGTA
AATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCTGGT
GAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGGAAC
TCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCCGCAGT
GCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTGGTCA
CCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATATCTG
CAACGTGAATCACAAGCCATCAAATACAAAAGTCGACAAG
AAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACCTGCC
CACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCAAGCGT
GTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGATGATTT
CCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGACGTGTCT
CACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGATG
GCGTCGAAGTGCATAATGCCAAGACCAAACCCCGGGAGG
AACAGTACAACTCTACCTATAGAGTCGTGAGTGTCCTGAC
AGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGTATAAG
TGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAATCGAAA
AAACAATCTCTAAAGCAAAAGGACAGCCTCGCGAACCACA
GGTCTACGTCTACCCCCCATCAAGAGATGAACTGACAAAA
AATCAGGTCTCTCTGACATGCCTGGTCAAAGGATTCTACCC
TTCCGACATCGCCGTGGAGTGGGAAAGTAACGGCCAGCCC
GAGAACAATTACAAGACCACACCCCCTGTCCTGGACTCTG
ATGGGAGTTTCGCTCTGGTGTCAAAGCTGACCGTCGATAA
AAGCCGGTGGCAGCAGGGCAATGTGTTTAGCTGCTCCGTC
ATGCACGAAGCCCTGCACAATCACTACACACAGAAGTCCC
TGAGCCTGAGCCCTGGC

VH QSVKESEGGLFKPTDTLTLTCTVSGFSLSSYGVSWVRQAPGN | 19
GLEWIGAVNSGGSAYYANWAKSRSTITRNTNLFTVTLKMTS
LAVADTATYFCARSGSGYPMDYLAIWGPGTLVTVSS

IMGT CDRI1 GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26

Kabat CDR2 AVNSGGSAYYANWAKS 27
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Clone | Region Sequence SEQ
ID ID
NO
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
18908 | Full QSVKESEGGLFKPTDTLTLTCTVSGFSLSSYGVSWVRQAPGN | 35
GLEWIGAVNSGGSAYYANWAKSRSTITRNTNLFTVTLKMTS
LAVADTATYFCARSGSGYPMDYLAIWGPGTLVTVSSASTKG
PSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS
GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE
KTISKAKGQPREPQVYVLPPSRDELTKNQVSLLCLVKGFYPS
DIAVEWESNGQPENNYLTWPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full CAGAGCGTGAAGGAGTCCGAGGGCGGCCTGTTCAAGCCCA | 36

CCGACACACTGACCCTGACATGCACCGTGTCTGGCTTTAGC
CTGAGCTCCTACGGCGTGTCTTGGGTGCGGCAGGCCCCCG
GAAACGGACTGGAGTGGATCGGAGCCGTGAACAGCGGCG
GCTCTGCCTACTATGCCAACTGGGCCAAGTCCCGGTCTACA
ATCACCAGAAACACAAATCTGTTCACAGTGACCCTGAAGA
TGACCTCCCTGGCCGTGGCAGACACAGCAACCTATTTTTGT
GCAAGGAGCGGCTCCGGATACCCAATGGATTATCTGGCCA
TCTGGGGCCCTGGCACACTGGTGACCGTGTCTAGCGCTAG
CACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTAGTA
AATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCTGGT
GAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGGAAC
TCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCCGCAGT
GCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTGGTCA
CCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATATCTG
CAACGTGAATCACAAGCCATCAAATACAAAAGTCGACAAG
AAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACCTGCC
CACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCAAGCGT
GTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGATGATTT
CCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGACGTGTCT
CACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGATG
GCGTCGAAGTGCATAATGCCAAGACCAAACCCCGGGAGG
AACAGTACAACTCTACCTATAGAGTCGTGAGTGTCCTGAC
AGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGTATAAG
TGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAATCGAAA
AAACAATCTCTAAAGCAAAAGGACAGCCTCGCGAACCACA
GGTCTACGTGCTGCCCCCTAGCCGCGACGAACTGACTAAA
AATCAGGTCTCTCTGCTGTGTCTGGTCAAAGGATTCTACCC
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Clone | Region Sequence SEQ
ID ID
NO
TTCCGACATCGCCGTGGAGTGGGAAAGTAACGGCCAGCCC
GAGAACAATTACCTGACCTGGCCCCCTGTGCTGGACTCTG
ATGGGAGTTTCTTTCTGTATTCAAAGCTGACAGTCGATAAA
AGCCGGTGGCAGCAGGGCAATGTGTTCAGCTGCTCCGTCA
TGCACGAAGCACTGCACAACCATTACACTCAGAAGTCCCT
GTCCCTGTCACCTGGC
VH QSVKESEGGLFKPTDTLTLTCTVSGFSLSSYGVSWVRQAPGN | 19
GLEWIGAVNSGGSAYYANWAKSRSTITRNTNLFTVTLKMTS
LAVADTATYFCARSGSGYPMDYLAIWGPGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYANWAKS 27
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
18915 | Full AYDMTQTPASVEVAVGGTVTIKCQASQSIGDWLAWYQQKP | 37
GQPPRLLIYEASTLASGVPSRFSGSGSGTQFTLTISGVECADAA
TYYCQQGYGRSNVDNIFGGGTEVVVKRTVAAPSVFIFPPSDE
QLKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVT
EQDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVT
KSFNRGEC
Full GCCTACGACATGACCCAGACACCCGCCTCCGTGGAGGTGG | 38

CAGTGGGAGGAACCGTGACAATCAAGTGCCAGGCCAGCC
AGTCCATCGGCGATTGGCTGGCCTGGTACCAGCAGAAGCC
TGGACAGCCACCTCGGCTGCTGATCTATGAGGCCTCTACCC
TGGCCAGCGGAGTGCCATCCAGATTCTCTGGCAGCGGCTC
CGGCACACAGTTTACCCTGACAATCTCTGGAGTGGAGTGC
GCAGACGCAGCAACCTACTATTGTCAGCAGGGCTATGGCA
GGAGCAACGTGGATAATATCTTTGGAGGAGGAACCGAGGT
GGTGGTGAAGAGGACAGTGGCGGCGCCCAGTGTCTTCATT
TTTCCCCCTAGCGACGAACAGCTGAAGTCTGGGACAGCCA
GTGTGGTCTGTCTGCTGAACAACTTCTACCCTAGAGAGGCT
AAAGTGCAGTGGAAGGTCGATAACGCACTGCAGTCCGGAA
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Clone | Region Sequence SEQ
ID ID
NO
ATTCTCAGGAGAGTGTGACTGAACAGGACTCAAAAGATAG
CACCTATTCCCTGTCAAGCACACTGACTCTGAGCAAGGCC
GACTACGAGAAGCATAAAGTGTATGCTTGTGAAGTCACCC
ACCAGGGGCTGAGTTCACCAGTCACAAAATCATTCAACAG
AGGGGAGTGC
VL AYDMTQTPASVEVAVGGTVTIKCQASQSIGDWLAWYQQKP | 39
GQPPRLLIYEASTLASGVPSRFSGSGSGTQFTLTISGVECADAA
TYYCQQGYGRSNVDNIFGGGTEVVVK
IMGT CDRI QSIGDW 40
IMGT CDR2 | EAS 41
IMGT CDR3 QQGYGRSNVDNI 42
Chothia CDR1 | QASQSIGDWLA 43
Chothia CDR2 | EASTLAS 44
Chothia CDR3 | QQGYGRSNVDNI 42
Kabat CDR1 QASQSIGDWLA 43
Kabat CDR2 EASTLAS 44
Kabat CDR3 QQGYGRSNVDNI 42
Contact CDR1 | GDWLAWY 45
Contact CDR2 | LLIYEASTLA 46
Contact CDR3 | QQGYGRSNVDN 47
AbM CDRI QASQSIGDWLA 43
AbM CDR2 EASTLAS 44
AbM CDR3 QQGYGRSNVDNI 42
22046 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 48

KGLEWIGAVNSGGSAYY ADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL

TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP

SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYVYPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFALVSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
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Clone | Region Sequence SEQ
ID ID
NO
Full GAGGTGCAGCTGCTGGAGAGCGGAGGAGGACTGGTGCAG | 49

CCAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCT
TTTCCCTGAGCTCCTACGGCGTGTCCTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GCGGCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTC
CACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTG
CAGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACT
ATTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTG
GCCATCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCG
CTAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCA
AGCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGAT
GATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGAC
GTGTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACG
TGGATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCG
GGAGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTC
CTGACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGT
ATAAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAAT
CGAAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGA
ACCACAGGTCTACGTCTACCCCCCATCAAGAGATGAACTG
ACAAAAAATCAGGTCTCTCTGACATGCCTGGTCAAAGGAT
TCTACCCTTCCGACATCGCCGTGGAGTGGGAAAGTAACGG
CCAGCCCGAGAACAATTACAAGACCACACCCCCTGTCCTG
GACTCTGATGGGAGTTTCGCTCTGGTGTCAAAGCTGACCGT
CGATAAAAGCCGGTGGCAGCAGGGCAATGTGTTTAGCTGC
TCCGTCATGCACGAAGCCCTGCACAATCACTACACACAGA
AGTCCCTGAGCCTGAGCCCTGGC

VH EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 50
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

IMGT CDRI1 GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26

Kabat CDR2 AVNSGGSAYYADSVKG 51
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Clone | Region Sequence SEQ
ID ID
NO
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22047 | Full EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 52
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYVYPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFALVSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTGCAGGTGCTGGAGAGCGGAGGAGGACTGGTGCAG | 53

CCAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCT
TTTCCCTGAGCTCCTACGGCGTGTCCTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GCGGCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTC
CACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTG
CAGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACT
ATTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTG
GCCATCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCG
CTAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCA
AGCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGAT
GATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGAC
GTGTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACG
TGGATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCG
GGAGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTC
CTGACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGT
ATAAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAAT
CGAAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGA
ACCACAGGTCTACGTCTACCCCCCATCAAGAGATGAACTG
ACAAAAAATCAGGTCTCTCTGACATGCCTGGTCAAAGGAT
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ID ID
NO
TCTACCCTTCCGACATCGCCGTGGAGTGGGAAAGTAACGG
CCAGCCCGAGAACAATTACAAGACCACACCCCCTGTCCTG
GACTCTGATGGGAGTTTCGCTCTGGTGTCAAAGCTGACCGT
CGATAAAAGCCGGTGGCAGCAGGGCAATGTGTTTAGCTGC
TCCGTCATGCACGAAGCCCTGCACAATCACTACACACAGA
AGTCCCTGAGCCTGAGCCCTGGC
VH EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 54
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22048 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 55

KGLEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQM
NSLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYVYPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFALVSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
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Clone | Region Sequence SEQ
ID ID
NO
Full GAGGTGCAGCTGCTGGAGTCCGGAGGAGGACTGGTGCAGC | 56

CAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCTT
TTCCCTGAGCTCCTACGGCGTGTCTTGGGTGAGACAGGCCC
CCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTGG
AGGCAGCGCCTACTATGCAGACTGGGCAAAGGGCCGGTCC
ACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTGC
AGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACTA
TTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTGG
CCATCTGGGGACAGGGCACCCTGGTGACAGTGICTAGCGC
TAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTA
GTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCT
GGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGG
AACTCAGGGGCTCTGACAAGTGGAGTCCATACTTITTCCCG
CAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTG
GTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATA
TCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCGA
CAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACC
TGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCAA
GCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGATG
ATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGACGT
GTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTG
GATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCGGG
AGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTCCT
GACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGTAT
AAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAATCG
AAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGAAC
CACAGGTCTACGTCTACCCCCCATCAAGAGATGAACTGAC
AAAAAATCAGGTCTCTCTGACATGCCTGGTCAAAGGATTC
TACCCTTCCGACATCGCCGTGGAGTGGGAAAGTAACGGCC
AGCCCGAGAACAATTACAAGACCACACCCCCTGTCCTGGA
CTCTGATGGGAGTTTCGCTCTGGTGTCAAAGCTGACCGTCG
ATAAAAGCCGGTGGCAGCAGGGCAATGTGITTAGCTGCTC
CGTCATGCACGAAGCCCTGCACAATCACTACACACAGAAG
TCCCTGAGCCTGAGCCCTGGC

VH EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 57
KGLEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQM
NSLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

IMGT CDRI1 GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26

Kabat CDR2 AVNSGGSAYYADWAKG 58
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Clone | Region Sequence SEQ
ID ID
NO
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22049 | Full EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 59
KGLEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQM
NSLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYVYPPSRDELTKNQVSLTCLVKGF
YPSDIAVEWESNGQPENNYKTTPPVLDSDGSFALVSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTGCAGGTGCTGGAGTCCGGAGGAGGACTGGTGCAG | 60

CCAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCT
TTTCCCTGAGCTCCTACGGCGTGTCTTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GAGGCAGCGCCTACTATGCAGACTGGGCAAAGGGCCGGTC
CACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTG
CAGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACT
ATTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTG
GCCATCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCG
CTAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCA
AGCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGAT
GATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGAC
GTGTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACG
TGGATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCG
GGAGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTC
CTGACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGT
ATAAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAAT
CGAAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGA
ACCACAGGTCTACGTCTACCCCCCATCAAGAGATGAACTG
ACAAAAAATCAGGTCTCTCTGACATGCCTGGTCAAAGGAT
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TCTACCCTTCCGACATCGCCGTGGAGTGGGAAAGTAACGG
CCAGCCCGAGAACAATTACAAGACCACACCCCCTGTCCTG
GACTCTGATGGGAGTTTCGCTCTGGTGTCAAAGCTGACCGT
CGATAAAAGCCGGTGGCAGCAGGGCAATGTGTTTAGCTGC
TCCGTCATGCACGAAGCCCTGCACAATCACTACACACAGA
AGTCCCTGAGCCTGAGCCCTGGC
VH EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 61
KGLEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQM
NSLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADWAKG 58
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22054 | Full DYQMTQSPSSVSASVGDRVTITCRASQSIGDWLAWYQQKPG | 62

KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRSNVDNIFGGGTKVEVKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC
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Clone | Region Sequence SEQ
ID ID
NO
Full GACTACCAGATGACCCAGTCTCCAAGCTCCGTGTCCGCCTC | 63
TGTGGGCGACAGGGTGACCATCACATGCAGAGCCAGCCAG
TCCATCGGCGATTGGCTGGCCTGGTATCAGCAGAAGCCCG
GCAAGGCCCCTAAGCTGCTGATCTATGAGGCCTCTACCCT
GGCCAGCGGCGTGCCTTCCCGGTTCTCTGGCAGCGGCTCC
GGCACAGACTTTACCCTGACAATCTCTAGCGTGCAGCCAG
AGGATGCCGCCACCTACTATTGTCAGCAGGGCTATGGCAG
GTCCAACGTGGATAATATCTTTGGAGGAGGCACCAAGGTG
GAGGTGAAGAGGACAGTGGCGGCGCCCAGTGTCTTCATTT
TTCCCCCTAGCGACGAACAGCTGAAGTCTGGGACAGCCAG
TGTGGTCTGTCTGCTGAACAACTTCTACCCTAGAGAGGCTA
AAGTGCAGTGGAAGGTCGATAACGCACTGCAGTCCGGAAA
TTCTCAGGAGAGTGTGACTGAACAGGACTCAAAAGATAGC
ACCTATTCCCTGTCAAGCACACTGACTCTGAGCAAGGCCG
ACTACGAGAAGCATAAAGTGTATGCTTGTGAAGTCACCCA
CCAGGGGCTGAGTTCACCAGTCACAAAATCATTCAACAGA
GGGGAGTGC
VL DYQMTQSPSSVSASVGDRVTITCRASQSIGDWLAWYQQKPG | 64
KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRSNVDNIFGGGTKVEVK
IMGT CDRI QSIGDW 40
IMGT CDR2 | EAS 41
IMGT CDR3 QQGYGRSNVDNI 42
Chothia CDR1 | RASQSIGDWLA 65
Chothia CDR2 | EASTLAS 44
Chothia CDR3 | QQGYGRSNVDNI 42
Kabat CDR1 RASQSIGDWLA 65
Kabat CDR2 EASTLAS 44
Kabat CDR3 QQGYGRSNVDNI 42
Contact CDR1 | GDWLAWY 45
Contact CDR2 | LLIYEASTLA 46
Contact CDR3 | QQGYGRSNVDN 47
AbM CDRI RASQSIGDWLA 65
AbM CDR2 EASTLAS 44
AbM CDR3 QQGYGRSNVDNI 42
22057 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 66

KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
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Clone
ID

Region

Sequence

SEQ
ID
NO

[EKTISKAKGQPREPQVY VLPPSRDELTKNQVSLLCLVKGFYP
SDIAVEWESNGQPENNYLTWPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG

Full

GAGGTGCAGCTGCTGGAGAGCGGAGGAGGACTGGTGCAG
CCAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCT
TTTCCCTGAGCTCCTACGGCGTGTCCTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GCGGCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTC
CACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTG
CAGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACT
ATTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTG
GCCATCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCG
CTAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCA
AGCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGAT
GATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGAC
GTGTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACG
TGGATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCG
GGAGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTC
CTGACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGT
ATAAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAAT
CGAAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGA
ACCACAGGTCTACGTGCTGCCCCCTAGCCGCGACGAACTG
ACTAAAAATCAGGTCTCTCTGCTGTGTCTGGTCAAAGGATT
CTACCCTTCCGACATCGCCGTGGAGTGGGAAAGTAACGGC
CAGCCCGAGAACAATTACCTGACCTGGCCCCCTGTGCTGG
ACTCTGATGGGAGTTTCTTTCTGTATTCAAAGCTGACAGTC
GATAAAAGCCGGTGGCAGCAGGGCAATGTGTTCAGCTGCT
CCGTCATGCACGAAGCACTGCACAACCATTACACTCAGAA
GTCCCTGTCCCTGTCACCTGGC

67

VH

EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

50

IMGT CDRI1

GFSLSSYG

20

IMGT CDR2

VNSGGSA

21

IMGT CDR3

ARSGSGYPMDYLAI

22

Chothia CDR1

GFSLSSY

23
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Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22058 | Full EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 68
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYVLPPSRDELTKNQVSLLCLVKGFYP
SDIAVEWESNGQPENNYLTWPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTGCAGGTGCTGGAGAGCGGAGGAGGACTGGTGCAG | 69

CCAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCT
TTTCCCTGAGCTCCTACGGCGTGTCCTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GCGGCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTC
CACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTG
CAGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACT
ATTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTG
GCCATCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCG
CTAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCA
AGCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGAT
GATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGAC
GTGTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACG
TGGATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCG
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GGAGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTC
CTGACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGT
ATAAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAAT
CGAAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGA
ACCACAGGTCTACGTGCTGCCCCCTAGCCGCGACGAACTG
ACTAAAAATCAGGTCTCTCTGCTGTGTCTGGTCAAAGGATT
CTACCCTTCCGACATCGCCGTGGAGTGGGAAAGTAACGGC
CAGCCCGAGAACAATTACCTGACCTGGCCCCCTGTGCTGG
ACTCTGATGGGAGTTTCTTTCTGTATTCAAAGCTGACAGTC
GATAAAAGCCGGTGGCAGCAGGGCAATGTGTTCAGCTGCT
CCGTCATGCACGAAGCACTGCACAACCATTACACTCAGAA
GTCCCTGTCCCTGTCACCTGGC
VH EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 54
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22059 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 70

KGLEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQM

NSLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP

APIEKTISKAKGQPREPQVYVLPPSRDELTKNQVSLLCLVKGF
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YPSDIAVEWESNGQPENNYLTWPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG

Full

GAGGTGCAGCTGCTGGAGTCCGGAGGAGGACTGGTGCAGC
CAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCTT
TTCCCTGAGCTCCTACGGCGTGTCTTGGGTGAGACAGGCCC
CCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTGG
AGGCAGCGCCTACTATGCAGACTGGGCAAAGGGCCGGTCC
ACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTGC
AGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACTA
TTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTGG
CCATCTGGGGACAGGGCACCCTGGTGACAGTGICTAGCGC
TAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTA
GTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCT
GGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGG
AACTCAGGGGCTCTGACAAGTGGAGTCCATACTTITTCCCG
CAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTG
GTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATA
TCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCGA
CAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACC
TGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCAA
GCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGATG
ATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGACGT
GTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTG
GATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCGGG
AGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTCCT
GACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGTAT
AAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAATCG
AAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGAAC
CACAGGTCTACGTGCTGCCCCCTAGCCGCGACGAACTGAC
TAAAAATCAGGTCTCTCTGCTGTGTCTGGTCAAAGGATTCT
ACCCTTCCGACATCGCCGTGGAGTGGGAAAGTAACGGCCA
GCCCGAGAACAATTACCTGACCTGGCCCCCTGTGCTGGAC
TCTGATGGGAGTTTCTTTCTGTATTCAAAGCTGACAGTCGA
TAAAAGCCGGTGGCAGCAGGGCAATGTGTTCAGCTGCTCC
GTCATGCACGAAGCACTGCACAACCATTACACTCAGAAGT
CCCTGTCCCTGTCACCTGGC

71

VH

EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG
KGLEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQM
NSLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

57

IMGT CDRI1

GFSLSSYG

20

IMGT CDR2

VNSGGSA

21

IMGT CDR3

ARSGSGYPMDYLAI

22

Chothia CDR1

GFSLSSY

23
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ID ID
NO
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADWAKG 58
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22060 | Full EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 72
KGLEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQM
NSLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSAST
KGPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGA
LTSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHK
PSNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPK
DTLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKT
KPREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALP
APIEKTISKAKGQPREPQVYVLPPSRDELTKNQVSLLCLVKGF
YPSDIAVEWESNGQPENNYLTWPPVLDSDGSFFLYSKLTVDK
SRWQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTGCAGGTGCTGGAGTCCGGAGGAGGACTGGTGCAG | 73

CCAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCT
TTTCCCTGAGCTCCTACGGCGTGTCTTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GAGGCAGCGCCTACTATGCAGACTGGGCAAAGGGCCGGTC
CACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTG
CAGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACT
ATTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTG
GCCATCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCG
CTAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCA
AGCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGAT
GATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGAC
GTGTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACG
TGGATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCG
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NO
GGAGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTC
CTGACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGT
ATAAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAAT
CGAAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGA
ACCACAGGTCTACGTGCTGCCCCCTAGCCGCGACGAACTG
ACTAAAAATCAGGTCTCTCTGCTGTGTCTGGTCAAAGGATT
CTACCCTTCCGACATCGCCGTGGAGTGGGAAAGTAACGGC
CAGCCCGAGAACAATTACCTGACCTGGCCCCCTGTGCTGG
ACTCTGATGGGAGTTTCTTTCTGTATTCAAAGCTGACAGTC
GATAAAAGCCGGTGGCAGCAGGGCAATGTGTTCAGCTGCT
CCGTCATGCACGAAGCACTGCACAACCATTACACTCAGAA
GTCCCTGTCCCTGTCACCTGGC
VH EVQVLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 61
KGLEWIGAVNSGGSAYYADWAKGRSTISRDNSKNTVYLQM
NSLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADWAKG 58
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22874 | Full EVQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 74

KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLOQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
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SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG

Full

GAGGTGCAGCTGCTGGAGAGCGGAGGAGGACTGTTCCAGC
CAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCTT
TTCCCTGAGCTCCTACGGCGTGTCCTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GCGGCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTC
CACCATCTCTAGAGATAACTCTAAGAATACAGTGTATCTG
CAGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACT
ATTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTG
GCCATCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCG
CTAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCA
AGCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGAT
GATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGAC
GTGTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACG
TGGATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCG
GGAGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTC
CTGACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGT
ATAAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAAT
CGAAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGA
ACCACAGGTGTACACTCTGCCTCCATCTCGGGACGAGCTG
ACTAAGAACCAGGTCAGTCTGACCTGTCTGGTGAAAGGAT
TCTATCCCAGCGATATCGCTGTGGAGTGGGAATCCAATGG
CCAGCCTGAGAACAATTACAAGACCACACCCCCTGTGCTG
GACTCTGATGGCAGTTTCTTITCTGTATAGTAAGCTGACCGT
CGATAAATCACGATGGCAGCAGGGGAACGTGTTCAGCTGT
TCAGTGATGCACGAAGCCCTGCACAACCATTACACCCAGA
AGAGCCTGAGCCTGTCTCCCGGC

75

VH

EVQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

76

IMGT CDRI1

GFSLSSYG

20

IMGT CDR2

VNSGGSA

21

IMGT CDR3

ARSGSGYPMDYLAI

22

Chothia CDR1

GFSLSSY

23
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Clone | Region Sequence SEQ
ID ID
NO
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22875 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 77
KGLEWIGAVNSGGSAYYADSVKGRSTISRDTSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTGCAGCTGCTGGAGAGCGGAGGAGGACTGGTGCAG | 78

CCAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCT
TTTCCCTGAGCTCCTACGGCGTGTCCTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GCGGCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTC
CACCATCTCTAGAGATACCTCTAAGAACACAGTGTATCTG
CAGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACT
ATTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTG
GCCATCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCG
CTAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCA
AGCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGAT
GATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGAC
GTGTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACG
TGGATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCG
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GGAGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTC
CTGACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGT
ATAAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAAT
CGAAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGA
ACCACAGGTGTACACTCTGCCTCCATCTCGGGACGAGCTG
ACTAAGAACCAGGTCAGTCTGACCTGTCTGGTGAAAGGAT
TCTATCCCAGCGATATCGCTGTGGAGTGGGAATCCAATGG
CCAGCCTGAGAACAATTACAAGACCACACCCCCTGTGCTG
GACTCTGATGGCAGTTTCTTTCTGTATAGTAAGCTGACCGT
CGATAAATCACGATGGCAGCAGGGGAACGTGTTCAGCTGT
TCAGTGATGCACGAAGCCCTGCACAACCATTACACCCAGA
AGAGCCTGAGCCTGTCTCCCGGC
VH EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 79
KGLEWIGAVNSGGSAYYADSVKGRSTISRDTSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22876 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 80

KGLEWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
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SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG

Full

GAGGTGCAGCTGCTGGAGAGCGGAGGAGGACTGGTGCAG
CCAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCT
TTTCCCTGAGCTCCTACGGCGTGTCCTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GCGGCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTC
CACCATCTCTAGAGATACCTCTAAGTTCACAGTGTATCTGC
AGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACTA
TTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTGG
CCATCTGGGGACAGGGCACCCTGGTGACAGTGICTAGCGC
TAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTA
GTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCT
GGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGG
AACTCAGGGGCTCTGACAAGTGGAGTCCATACTTITTCCCG
CAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTG
GTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATA
TCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCGA
CAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACC
TGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCAA
GCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGATG
ATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGACGT
GTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTG
GATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCGGG
AGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTCCT
GACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGTAT
AAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAATCG
AAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGAAC
CACAGGTGTACACTCTGCCTCCATCTCGGGACGAGCTGAC
TAAGAACCAGGTCAGTCTGACCTGTCTGGTGAAAGGATTC
TATCCCAGCGATATCGCTGTGGAGTGGGAATCCAATGGCC
AGCCTGAGAACAATTACAAGACCACACCCCCTGTGCTGGA
CTCTGATGGCAGTTTCTTTCTGTATAGTAAGCTGACCGTCG
ATAAATCACGATGGCAGCAGGGGAACGTGITCAGCTGTTC
AGTGATGCACGAAGCCCTGCACAACCATTACACCCAGAAG
AGCCTGAGCCTGTCTCCCGGC

31

VH

EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG
KGLEWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

32

IMGT CDRI1

GFSLSSYG

20

IMGT CDR2

VNSGGSA

21

IMGT CDR3

ARSGSGYPMDYLAI

22

Chothia CDR1

GFSLSSY

23
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Clone | Region Sequence SEQ
ID ID
NO
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22877 | Full EVQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 83
KGLEWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTGCAGCTGCTGGAGAGCGGAGGAGGACTGTTCCAGC | 84

CAGGAGGCAGCCTGCGGCTGTCCTGCGCCGTGAGCGGCTT
TTCCCTGAGCTCCTACGGCGTGTCCTGGGTGAGACAGGCC
CCCGGCAAGGGACTGGAGTGGATCGGAGCCGTGAACTCTG
GCGGCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTC
CACCATCTCTAGAGATACCTCTAAGTTTACAGTGTATCTGC
AGATGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACTA
TTGTGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTGG
CCATCTGGGGACAGGGCACCCTGGTGACAGTGICTAGCGC
TAGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTA
GTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCT
GGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGG
AACTCAGGGGCTCTGACAAGTGGAGTCCATACTITTCCCG
CAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTG
GTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATA
TCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCGA
CAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACC
TGCCCACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCAA
GCGTGTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGATG
ATTTCCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGACGT
GTCTCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTG
GATGGCGTCGAAGTGCATAATGCCAAGACCAAACCCCGGG
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AGGAACAGTACAACTCTACCTATAGAGTCGTGAGTGTCCT
GACAGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGTAT
AAGTGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAATCG
AAAAAACAATCTCTAAAGCAAAAGGACAGCCTCGCGAAC
CACAGGTGTACACTCTGCCTCCATCTCGGGACGAGCTGAC
TAAGAACCAGGTCAGTCTGACCTGTCTGGTGAAAGGATTC
TATCCCAGCGATATCGCTGTGGAGTGGGAATCCAATGGCC
AGCCTGAGAACAATTACAAGACCACACCCCCTGTGCTGGA
CTCTGATGGCAGTTTCTTTCTGTATAGTAAGCTGACCGTCG
ATAAATCACGATGGCAGCAGGGGAACGTGTITCAGCTGTTC
AGTGATGCACGAAGCCCTGCACAACCATTACACCCAGAAG
AGCCTGAGCCTGTCTCCCGGC
VH EVQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 85
KGLEWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
22878 | Full QQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGK | 86

GLEWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLQMNSL
RAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTKGP
SVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGALTS

GVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKPSN
TKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKDTL
MISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTKPR
EEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAPIE

KTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYPSD
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Sequence

SEQ
ID
NO

TAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSRWQ
QGNVFSCSVMHEALHNHYTQKSLSLSPG

Full

CAGCAGCTGCTGGAGAGCGGCGGCGGCCTGTTCCAGCCTG
GAGGCAGCCTGAGACTGTCCTGCGCCGTGAGCGGCTTTTC
CCTGAGCTCCTACGGCGTGICCTGGGTGAGGCAGGCCCCC
GGCAAGGGCCTGGAGTGGATCGGAGCCGTGAACTCTGGCG
GCAGCGCCTACTATGCCGACTCTGTGAAGGGCCGGTCCAC
CATCTCTAGAGATACCTCTAAGTTTACAGTGTATCTGCAGA
TGAATAGCCTGAGGGCCGAGGACACAGCCGTGTACTATTG
TGCACGCTCCGGCTCTGGCTACCCCATGGATTATCTGGCCA
TCTGGGGACAGGGCACCCTGGTGACAGTGTCTAGCGCTAG
CACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTAGTA
AATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCTGGT
GAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGGAAC
TCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCCGCAGT
GCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTGGTCA
CCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATATCTG
CAACGTGAATCACAAGCCATCAAATACAAAAGTCGACAAG
AAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACCTGCC
CACCTTGTCCGGCGCCAGAACTGCTGGGAGGACCAAGCGT
GTTCCTGTTTCCACCCAAGCCTAAAGACACCCTGATGATTT
CCCGGACTCCTGAGGTCACCTGCGTGGTCGTGGACGTGTCT
CACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTGGATG
GCGTCGAAGTGCATAATGCCAAGACCAAACCCCGGGAGG
AACAGTACAACTCTACCTATAGAGTCGTGAGTGTCCTGAC
AGTGCTGCACCAGGACTGGCTGAATGGGAAGGAGTATAAG
TGTAAAGTGAGCAACAAAGCCCTGCCCGCCCCAATCGAAA
AAACAATCTCTAAAGCAAAAGGACAGCCTCGCGAACCACA
GGTGTACACTCTGCCTCCATCTCGGGACGAGCTGACTAAG
AACCAGGTCAGTCTGACCTGTCTGGTGAAAGGATTCTATC
CCAGCGATATCGCTGTGGAGTGGGAATCCAATGGCCAGCC
TGAGAACAATTACAAGACCACACCCCCTGTGCTGGACTCT
GATGGCAGTTTCTTTCTGTATAGTAAGCTGACCGTCGATAA
ATCACGATGGCAGCAGGGGAACGTGTTCAGCTGTTCAGTG
ATGCACGAAGCCCTGCACAACCATTACACCCAGAAGAGCC
TGAGCCTGTCTCCCGGC

87

VH

QQLLESGGGLFQPGGSLRLSCAVSGFSLSSYGVSWVRQAPGK
GLEWIGAVNSGGSAYYADSVKGRSTISRDTSKFTVYLQMNSL
RAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

38

IMGT CDRI1

GFSLSSYG

20

IMGT CDR2

VNSGGSA

21

IMGT CDR3

ARSGSGYPMDYLAI

22

Chothia CDR1

GFSLSSY

23
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Clone | Region Sequence SEQ
ID ID
NO
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
26434 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG | 89
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTCCAGTTGCTGGAATCAGGAGGTGGACTCGTGCAGC | 90

CTGGGGGTTCCCTGCGCTTGTCTTGCGCTGTCAGCGGTTTT
AGCTTATCTTTATACGGTGTAAGTTGGGTTCGGCAGGCTCC
TGGCAAAGGTCTGGAATGGATCGGGGCTGTAAACAGCGGG
GGGTCCGCCTACTATGCTGATTCTGTTAAGGGGAGGTCCA
CCATTAGCAGAGATAATTCCAAGAACACCGTTTATCTCCA
GATGAACTCCTTGAGGGCGGAGGACACTGCTGICTATTAT
TGTGCGCGGTCAGGCAGCGGATACCCGATGGACTATCTGG
CGATCTGGGGCCAGGGAACCCTTGTGACAGTCTCTTCCGCT
AGCACCAAGGGACCTAGCGTATTTCCACTGGCTCCCTCTA
GTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCT
GGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGG
AACTCAGGGGCTCTGACAAGTGGAGTCCATACTTITTCCCG
CAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTG
GTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATA
TCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCGA
CAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACC
TGCCCACCTTGTCCGGCTCCAGAGCTGCTCGGCGGACCATC
CGTGTTCCTGTTTCCTCCAAAGCCTAAAGATACACTGATGA
TTAGCCGCACTCCCGAAGTCACCTGTGTGGTCGTGGACGT
GTCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTG
GACGGCGTCGAGGTGCATAATGCCAAGACTAAACCAAGA
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Clone | Region Sequence SEQ
ID ID
NO
GAGGAACAGTACAATTCAACCTATAGGGTCGTGAGCGTCC
TGACAGTGCTGCATCAGGATTGGCTGAACGGCAAGGAGTA
TAAGTGCAAAGTGTCTAACAAGGCCCTGCCCGCTCCTATC
GAGAAGACTATTAGCAAGGCAAAAGGGCAGCCACGGGAA
CCCCAGGTCTACACTCTGCCCCCTAGCAGAGACGAGCTGA
CCAAAAACCAGGTGTCCCTGACTTGTCTGGTGAAGGGCTT
TTATCCTAGTGATATCGCTGTGGAGTGGGAATCAAATGGG
CAGCCAGAAAACAATTACAAAACAACTCCACCCGTGCTGG
ACAGCGATGGGTCCTTCTTTCTGTATTCCAAACTGACTGTG
GACAAGTCCAGATGGCAGCAGGGAAACGTCTTCAGCTGTT
CCGTGATGCACGAGGCCCTGCACAATCATTACACCCAGAA
GTCTCTGAGTCTGTCACCCGGC
VH EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG | 91
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSLYG 92
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSLY 93
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 LYGVS 94
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SLYGVS 95
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSLYGVS 96
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
26443 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG | 97

KGLEWIGSLNSGGSAYYADSVKGRSTISRDNSKNTVYLOQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
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Sequence

SEQ
ID
NO

SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG

Full

GAGGTTCAGTTGCTTGAGTCTGGAGGTGGGTTGGTACAAC
CAGGTGGATCTCTCCGCCTTTCTTGTGCAGTCTCAGGCTTC
TCTCTCAGCCTGTACGGCGTGTCATGGGTTAGACAAGCTCC
GGGTAAAGGCCTTGAGTGGATTGGAAGTCTTAATAGTGGG
GGAAGCGCCTACTATGCAGATAGCGTAAAAGGAAGATCA
ACTATATCCAGAGACAATTCTAAGAATACCGTCTACTTGC
AGATGAACTCTCTGCGGGCAGAGGATACTGCGGTTTACTA
TTGTGCGCGAAGCGGTAGTGGATACCCTATGGATTATCTTG
CTATTTGGGGTCAAGGTACCCTCGTAACGGTCTCTAGTGCT
AGCACCAAGGGACCTAGCGTATTTCCACTGGCTCCCTCTA
GTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCT
GGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGG
AACTCAGGGGCTCTGACAAGTGGAGTCCATACTTITTCCCG
CAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTG
GTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATA
TCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCGA
CAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACC
TGCCCACCTTGTCCGGCTCCAGAGCTGCTCGGCGGACCATC
CGTGTTCCTGTTTCCTCCAAAGCCTAAAGATACACTGATGA
TTAGCCGCACTCCCGAAGTCACCTGTGTGGTCGTGGACGT
GTCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTG
GACGGCGTCGAGGTGCATAATGCCAAGACTAAACCAAGA
GAGGAACAGTACAATTCAACCTATAGGGTCGTGAGCGTCC
TGACAGTGCTGCATCAGGATTGGCTGAACGGCAAGGAGTA
TAAGTGCAAAGTGTCTAACAAGGCCCTGCCCGCTCCTATC
GAGAAGACTATTAGCAAGGCAAAAGGGCAGCCACGGGAA
CCCCAGGTCTACACTCTGCCCCCTAGCAGAGACGAGCTGA
CCAAAAACCAGGTGTCCCTGACTTGTCTGGTGAAGGGCTT
TTATCCTAGTGATATCGCTGTGGAGTGGGAATCAAATGGG
CAGCCAGAAAACAATTACAAAACAACTCCACCCGTIGCTGG
ACAGCGATGGGTCCTTCTTTCTGTATTCCAAACTGACTGTG
GACAAGTCCAGATGGCAGCAGGGAAACGTCTTCAGCTGTT
CCGTGATGCACGAGGCCCTGCACAATCATTACACCCAGAA
GTCTCTGAGTCTGTCACCCGGC

98

VH

EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG
KGLEWIGSLNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

99

IMGT CDRI1

GFSLSLYG

92

IMGT CDR2

LNSGGSA

100

IMGT CDR3

ARSGSGYPMDYLAI

22

Chothia CDR1

GFSLSLY

93
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Clone | Region Sequence SEQ
ID ID
NO
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 LYGVS 94
Kabat CDR2 SLNSGGSAYYADSVKG 101
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SLYGVS 95
Contact CDR2 | WIGSLNSGGSAY 102
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSLYGVS 96
AbM CDR2 SLNSGGSAY 103
AbM CDR3 SGSGYPMDYLAI 25
26445 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG | 104
KGLEWIGAVNSGGSAYYADSFKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYHPIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTCCAGCTCTTGGAGTCAGGAGGCGGCCTGGTTCAGC | 105

CGGGGGGTTCACTCAGACTTAGTTGTGCGGTAAGCGGGTT
CAGCCTTAGTCTGTATGGCGTATCATGGGTCCGGCAAGCG
CCTGGTAAGGGCCTGGAGTGGATAGGTGCTGTCAATAGCG
GTGGCTCCGCATACTACGCGGACTCTTTTAAGGGCAGATC
CACCATCAGCCGGGACAACAGCAAGAACACTGTATATCTT
CAGATGAACTCACTCAGGGCGGAGGATACTGCGGTATACT
ACTGTGCACGAAGTGGTAGTGGTTACCCAATGGATTACCA
TCCCATTTGGGGGCAAGGGACACTCGTTACAGTGAGTAGT
GCTAGCACCAAGGGACCTAGCGTATTTCCACTGGCTCCCTC
TAGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGT
CTGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTT
GGAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCC
CGCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTG
TGGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATA
TATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTC
GACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCAT
ACCTGCCCACCTTGTCCGGCTCCAGAGCTGCTCGGCGGAC
CATCCGTGTTCCTGTTTCCTCCAAAGCCTAAAGATACACTG
ATGATTAGCCGCACTCCCGAAGTCACCTGTGTGGTCGTGG
ACGTGTCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTA
CGTGGACGGCGTCGAGGTGCATAATGCCAAGACTAAACCA
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ID ID
NO
AGAGAGGAACAGTACAATTCAACCTATAGGGTCGTGAGCG
TCCTGACAGTGCTGCATCAGGATTGGCTGAACGGCAAGGA
GTATAAGTGCAAAGTGTCTAACAAGGCCCTGCCCGCTCCT
ATCGAGAAGACTATTAGCAAGGCAAAAGGGCAGCCACGG
GAACCCCAGGTCTACACTCTGCCCCCTAGCAGAGACGAGC
TGACCAAAAACCAGGTGTCCCTGACTTGTCTGGTGAAGGG
CTTTTATCCTAGTGATATCGCTGTGGAGTGGGAATCAAATG
GGCAGCCAGAAAACAATTACAAAACAACTCCACCCGTGCT
GGACAGCGATGGGTCCTTCTTTCTGTATTCCAAACTGACTG
TGGACAAGTCCAGATGGCAGCAGGGAAACGTCTTCAGCTG
TTCCGTGATGCACGAGGCCCTGCACAATCATTACACCCAG
AAGTCTCTGAGTCTGTCACCCGGC
VH EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG | 106
KGLEWIGAVNSGGSAYYADSFKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYHPIWGQGTLVTVSS
IMGT CDRI GFSLSLYG 92
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYHPI 107
Chothia CDR1 | GFSLSLY 93
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYHPI 108
Kabat CDR1 LYGVS 94
Kabat CDR2 AVNSGGSAYYADSFKG 109
Kabat CDR3 SGSGYPMDYHPI 108
Contact CDR1 | SLYGVS 95
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYHP 110
AbM CDRI GFSLSLYGVS 96
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYHPI 108
26446 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG | 111

KGLEWIGAVNSGGSAYYADSFKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
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SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG

Full

GAGGTACAGCTTCTGGAAAGTGGTGGCGGTCTTGTCCAGC
CTGGAGGAAGTCTCAGGTTGTCATGTGCAGTCTCTGGTTTT
TCCCTCTCATTGTACGGCGTGAGTTGGGTTAGACAAGCGCC
AGGTAAGGGGTTGGAGTGGATCGGGGCGGTCAATTCCGGC
GGTTCTGCCTATTACGCCGACTCATTCAAAGGCCGCTCCAC
GATTAGTCGAGATAATTCCAAAAATACTGTGTATCTCCAA
ATGAATAGTCTCCGCGCGGAGGACACAGCTGTTTATTATT
GTGCCCGGTCCGGAAGTGGCTATCCAATGGACTATCTCGC
CATCTGGGGTCAGGGCACGTTGGTAACGGTGTCCTCCGCT
AGCACCAAGGGACCTAGCGTATTTCCACTGGCTCCCTCTA
GTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCT
GGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGG
AACTCAGGGGCTCTGACAAGTGGAGTCCATACTTITTCCCG
CAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTG
GTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATA
TCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCGA
CAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACC
TGCCCACCTTGTCCGGCTCCAGAGCTGCTCGGCGGACCATC
CGTGTTCCTGTTTCCTCCAAAGCCTAAAGATACACTGATGA
TTAGCCGCACTCCCGAAGTCACCTGTGTGGTCGTGGACGT
GTCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTG
GACGGCGTCGAGGTGCATAATGCCAAGACTAAACCAAGA
GAGGAACAGTACAATTCAACCTATAGGGTCGTGAGCGTCC
TGACAGTGCTGCATCAGGATTGGCTGAACGGCAAGGAGTA
TAAGTGCAAAGTGTCTAACAAGGCCCTGCCCGCTCCTATC
GAGAAGACTATTAGCAAGGCAAAAGGGCAGCCACGGGAA
CCCCAGGTCTACACTCTGCCCCCTAGCAGAGACGAGCTGA
CCAAAAACCAGGTGTCCCTGACTTGTCTGGTGAAGGGCTT
TTATCCTAGTGATATCGCTGTGGAGTGGGAATCAAATGGG
CAGCCAGAAAACAATTACAAAACAACTCCACCCGTIGCTGG
ACAGCGATGGGTCCTTCTTTCTGTATTCCAAACTGACTGTG
GACAAGTCCAGATGGCAGCAGGGAAACGTCTTCAGCTGTT
CCGTGATGCACGAGGCCCTGCACAATCATTACACCCAGAA
GTCTCTGAGTCTGTCACCCGGC

112

VH

EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG
KGLEWIGAVNSGGSAYYADSFKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

113

IMGT CDRI1

GFSLSLYG

92

IMGT CDR2

VNSGGSA

21

IMGT CDR3

ARSGSGYPMDYLAI

22

Chothia CDR1

GFSLSLY

93
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Clone | Region Sequence SEQ
ID ID
NO
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 LYGVS 94
Kabat CDR2 AVNSGGSAYYADSFKG 109
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SLYGVS 95
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSLYGVS 96
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
26447 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 114
KGLEWIGAVNSGGSAYYADSFKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYHPIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPG
Full GAGGTGCAACTGTTGGAATCCGGAGGTGGTTTGGTGCAGC | 115

CTGGCGGTAGTCTGCGGCTTAGTTGCGCTGTTTCAGGCTTT
TCTCTCTCATCATACGGGGTATCATGGGTGAGACAGGCAC
CAGGAAAGGGTCTTGAATGGATTGGGGCCGTAAATTCCGG
AGGTAGTGCATACTATGCTGACTCATTCAAGGGCAGGTCC
ACCATTAGTCGAGATAACTCAAAGAACACGGTTTATCTGC
AGATGAATAGCCTTAGAGCGGAGGACACGGCAGTATATTA
TTGCGCGAGAAGCGGGTCTGGATATCCGATGGACTACCAT
CCAATCTGGGGCCAGGGAACACTCGTAACGGTGAGCAGCG
CTAGCACCAAGGGACCTAGCGTATTTCCACTGGCTCCCTCT
AGTAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTC
TGGTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTG
GAACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCC
GCAGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGT
GGTCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATAT
ATCTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCG
ACAAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATAC
CTGCCCACCTTGTCCGGCTCCAGAGCTGCTCGGCGGACCAT
CCGTGTTCCTGTTTCCTCCAAAGCCTAAAGATACACTGATG
ATTAGCCGCACTCCCGAAGTCACCTGTGTGGTCGTGGACG
TGTCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGT
GGACGGCGTCGAGGTGCATAATGCCAAGACTAAACCAAG
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ID ID
NO
AGAGGAACAGTACAATTCAACCTATAGGGTCGTGAGCGTC
CTGACAGTGCTGCATCAGGATTGGCTGAACGGCAAGGAGT
ATAAGTGCAAAGTGTCTAACAAGGCCCTGCCCGCTCCTAT
CGAGAAGACTATTAGCAAGGCAAAAGGGCAGCCACGGGA
ACCCCAGGTCTACACTCTGCCCCCTAGCAGAGACGAGCTG
ACCAAAAACCAGGTGTCCCTGACTTGTCTGGTGAAGGGCT
TTTATCCTAGTGATATCGCTGTGGAGTGGGAATCAAATGG
GCAGCCAGAAAACAATTACAAAACAACTCCACCCGTGCTG
GACAGCGATGGGTCCTTCTTTCTGTATTCCAAACTGACTGT
GGACAAGTCCAGATGGCAGCAGGGAAACGTCTTCAGCTGT
TCCGTGATGCACGAGGCCCTGCACAATCATTACACCCAGA
AGTCTCTGAGTCTGTCACCCGGC
VH EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 116
KGLEWIGAVNSGGSAYYADSFKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYHPIWGQGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYHPI 107
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYHPI 108
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSFKG 109
Kabat CDR3 SGSGYPMDYHPI 108
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYHP 110
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYHPI 108
26448 | Full DYQMTQSPSSVSASVGDRVTITCRASQSIGDWLAWYQQKPG | 117

KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRWHILNIFGGGTKVEVKRTVAAPSVFIFPPSDEQ

LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC
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Clone | Region Sequence SEQ
ID ID
NO
Full GACTATCAAATGACGCAGTCCCCGTCCTCCGTTTCCGCCTC | 118
AGTTGGTGACCGGGTTACAATCACTTGCAGAGCATCTCAG
TCTATTGGTGATTGGCTGGCGTGGTATCAACAGAAGCCCG
GCAAAGCCCCTAAACTCCTGATATACGAAGCATCAACGCT
TGCTTCTGGAGTACCCTCCCGGTTTTCTGGGTCAGGAAGCG
GCACGGATTTTACCCTGACTATCTCTTCTGTTCAGCCTGAG
GATGCCGCAACCTATTATTGCCAACAGGGGTATGGCAGAT
GGCATATCCTAAATATTTTCGGTGGCGGGACCAAAGTTGA
GGTTAAACGTACGGTAGCAGCTCCCAGCGTATTTATTTTTC
CCCCTAGCGACGAACAGCTGAAGTCTGGGACAGCCAGTGT
GGTCTGTCTGCTGAACAACTTCTACCCTAGAGAGGCTAAA
GTGCAGTGGAAGGTCGATAACGCACTGCAGTCCGGAAATT
CTCAGGAGAGTGTGACTGAACAGGACTCAAAAGATAGCAC
CTATTCCCTGTCAAGCACACTGACTCTGAGCAAGGCCGAC
TACGAGAAGCATAAAGTGTATGCTTGTGAAGTCACCCACC
AGGGGCTGAGTTCACCAGTCACAAAATCATTCAACAGAGG
GGAGTGC
VL DYQMTQSPSSVSASVGDRVTITCRASQSIGDWLAWYQQKPG | 119
KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRWHILNIFGGGTKVEVK
IMGT CDRI QSIGDW 40
IMGT CDR2 | EAS 41
IMGT CDR3 QQGYGRWHILNI 120
Chothia CDR1 | RASQSIGDWLA 65
Chothia CDR2 | EASTLAS 44
Chothia CDR3 | QQGYGRWHILNI 120
Kabat CDR1 RASQSIGDWLA 65
Kabat CDR2 EASTLAS 44
Kabat CDR3 QQGYGRWHILNI 120
Contact CDR1 | GDWLAWY 45
Contact CDR2 | LLIYEASTLA 46
Contact CDR3 | QQGYGRWHILN 121
AbM CDRI RASQSIGDWLA 65
AbM CDR2 EASTLAS 44
AbM CDR3 QQGYGRWHILNI 120
26449 | Full DYQMTQSPSSVSASVGDRVTITCRASQSIWYWLAWYQQKPG | 122

KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRSNVDNIFGGGTKVEVKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC
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Clone | Region Sequence SEQ
ID ID
NO
Full GACTATCAAATGACGCAGTCCCCGTCCTCCGTTTCCGCCTC | 123
AGTTGGTGACCGGGTTACAATCACTTGCAGAGCATCTCAG
TCTATTTGGTATTGGCTGGCGTGGTATCAACAGAAGCCCG
GCAAAGCCCCTAAACTCCTGATATACGAAGCATCAACGCT
TGCTTCTGGAGTACCCTCCCGGTTTTCTGGGTCAGGAAGCG
GCACGGATTTTACCCTGACTATCTCTTCTGTTCAGCCTGAG
GATGCCGCAACCTATTATTGCCAACAGGGGTATGGCAGAT
CAAACGTGGATAATATTTTCGGTGGCGGGACCAAAGTTGA
GGTTAAACGTACGGTAGCAGCTCCCAGCGTATTTATTTTTC
CCCCTAGCGACGAACAGCTGAAGTCTGGGACAGCCAGTGT
GGTCTGTCTGCTGAACAACTTCTACCCTAGAGAGGCTAAA
GTGCAGTGGAAGGTCGATAACGCACTGCAGTCCGGAAATT
CTCAGGAGAGTGTGACTGAACAGGACTCAAAAGATAGCAC
CTATTCCCTGTCAAGCACACTGACTCTGAGCAAGGCCGAC
TACGAGAAGCATAAAGTGTATGCTTGTGAAGTCACCCACC
AGGGGCTGAGTTCACCAGTCACAAAATCATTCAACAGAGG
GGAGTGC
VL DYQMTQSPSSVSASVGDRVTITCRASQSIWYWLAWYQQKPG | 124
KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRSNVDNIFGGGTKVEVK
IMGT CDRI QSIWYW 125
IMGT CDR2 | EAS 41
IMGT CDR3 QQGYGRSNVDNI 42
Chothia CDR1 | RASQSIWYWLA 126
Chothia CDR2 | EASTLAS 44
Chothia CDR3 | QQGYGRSNVDNI 42
Kabat CDR1 RASQSIWYWLA 126
Kabat CDR2 EASTLAS 44
Kabat CDR3 QQGYGRSNVDNI 42
Contact CDR1 | WYWLAWY 127
Contact CDR2 | LLIYEASTLA 46
Contact CDR3 | QQGYGRSNVDN 47
AbM CDRI RASQSIWYWLA 126
AbM CDR2 EASTLAS 44
AbM CDR3 QQGYGRSNVDNI 42
26450 | Full DYQMTQSPSSVSASVGDRVTITCRASQSIWYWLAWYQQKPG | 128

KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRWHILNIFGGGTKVEVKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC
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Clone | Region Sequence SEQ
ID ID
NO
Full GATTATCAGATGACACAGAGTCCTTCCTCAGTCAGCGCAT | 129
CTGTGGGAGATCGGGTTACAATTACCTGCCGAGCATCTCA
ATCAATCTGGTATTGGCTGGCCTGGTACCAGCAAAAACCA
GGAAAAGCACCTAAACTGTTGATTTATGAGGCCAGCACTC
TTGCTAGTGGGGTCCCAAGTAGGTTCAGCGGCAGCGGTTC
AGGGACGGATTTTACCTTGACCATAAGTTCCGTTCAGCCA
GAAGACGCGGCGACCTATTATTGCCAACAAGGGTACGGTA
GATGGCACATTTTGAACATATTCGGTGGAGGTACTAAGGT
CGAGGTGAAGCGTACGGTAGCAGCTCCCAGCGTATTTATT
TTTCCCCCTAGCGACGAACAGCTGAAGTCTGGGACAGCCA
GTGTGGTCTGTCTGCTGAACAACTTCTACCCTAGAGAGGCT
AAAGTGCAGTGGAAGGTCGATAACGCACTGCAGTCCGGAA
ATTCTCAGGAGAGTGTGACTGAACAGGACTCAAAAGATAG
CACCTATTCCCTGTCAAGCACACTGACTCTGAGCAAGGCC
GACTACGAGAAGCATAAAGTGTATGCTTGTGAAGTCACCC
ACCAGGGGCTGAGTTCACCAGTCACAAAATCATTCAACAG
AGGGGAGTGC
VL DYQMTQSPSSVSASVGDRVTITCRASQSIWYWLAWYQQKPG | 130
KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRWHILNIFGGGTKVEVK
IMGT CDRI QSIWYW 125
IMGT CDR2 | EAS 41
IMGT CDR3 QQGYGRWHILNI 120
Chothia CDR1 | RASQSIWYWLA 126
Chothia CDR2 | EASTLAS 44
Chothia CDR3 | QQGYGRWHILNI 120
Kabat CDR1 RASQSIWYWLA 126
Kabat CDR2 EASTLAS 44
Kabat CDR3 QQGYGRWHILNI 120
Contact CDR1 | WYWLAWY 127
Contact CDR2 | LLIYEASTLA 46
Contact CDR3 | QQGYGRWHILN 121
AbM CDRI RASQSIWYWLA 126
AbM CDR2 EASTLAS 44
AbM CDR3 QQGYGRWHILNI 120
27272 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 131

KGLEWIGAVNSGGSAYYADSFKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
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Clone
ID

Region

Sequence

SEQ
ID
NO

IEKTISKAKGQPREPQVY TLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLY SKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK

Full

GAAGTGCAGCTCCTGGAGAGTGGAGGCGGCCTAGTCCAAC
CCGGTGGATCTCTGAGGCTCTCCTGTGCTGTTAGTGGTTTT
TCACTCTCTTCCTATGGAGTCAGCTGGGTTAGACAGGCACC
CGGCAAGGGCTTGGAGTGGATCGGCGCTGTTAATTCCGGC
GGTTCCGCCTACTATGCTGACTCTTTCAAAGGAAGAAGTA
CTATTTCCCGCGACAACTCTAAGAACACAGTGTATCTCCAA
ATGAACTCCCTGCGTGCCGAGGACACCGCCGTCTACTACT
GCGCCCGGAGCGGCTCTGGCTATCCAATGGATTACCTGGC
CATCTGGGGCCAAGGTACCCTGGTGACAGTCTCAAGCGCT
AGCACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTC
CAAGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTG
GTCAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGA
ACTCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGC
CGTCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGG
TGACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACAT
CTGCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGAC
AAGAAGGTTGAGCCCAAATCTTGTGACAAAACTCACACAT
GCCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTC
AGTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGA
TCTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGT
GAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTG
GACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGG
GAGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCC
TCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTA
CAAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATC
GAGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAA
CCACAGGTGTACACCCTGCCCCCATCCCGGGACGAGCTGA
CCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTT
CTATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGG
CAGCCGGAGAACAACTACAAGACCACGCCTCCCGTIGCTGG
ACTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTG
GACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCT
CCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAA
GAGCCTCTCCCTGTCTCCGGGCAAA

132

VH

EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG
KGLEWIGAVNSGGSAYYADSFKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS

133

IMGT CDRI1

GFSLSSYG

20

IMGT CDR2

VNSGGSA

21

IMGT CDR3

ARSGSGYPMDYLAI

22

Chothia CDR1

GFSLSSY

23
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ID ID
NO
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSFKG 109
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
27273 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG | 134
KGLEWIGSVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCP APELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVFSCSVMHEALHNHYTQKSLSLSPGK
Full GAGGTTCAGCTTCTCGAGTCTGGCGGTGGCCTGGTTCAACC | 135

TGGTGGTAGTCTCCGACTGAGCTGTGCTGTTTCGGGCTTCA
GCCTGAGCCTTTACGGCGTGTCCTGGGTCAGGCAGGCTCC
AGGCAAGGGCCTGGAGTGGATCGGCTCCGTGAACAGCGGT
GGAAGTGCCTACTATGCTGATTCTGTGAAGGGCCGAAGCA
CGATTTCTCGCGATAACAGCAAGAATACTGTGTATTTGCA
AATGAACTCTCTGCGTGCCGAGGATACCGCTGTGTACTACT
GCGCTCGATCGGGGTCCGGTTACCCTATGGATTACCTGGCC
ATCTGGGGTCAGGGTACCCTTGTTACTGTATCCTCTGCTAG
CACCAAGGGCCCATCGGTCTTCCCCCTGGCACCCTCCTCCA
AGAGCACCTCTGGGGGCACAGCGGCCCTGGGCTGCCTGGT
CAAGGACTACTTCCCCGAACCGGTGACGGTGTCGTGGAAC
TCAGGCGCCCTGACCAGCGGCGTGCACACCTTCCCGGCCG
TCCTACAGTCCTCAGGACTCTACTCCCTCAGCAGCGTGGTG
ACCGTGCCCTCCAGCAGCTTGGGCACCCAGACCTACATCT
GCAACGTGAATCACAAGCCCAGCAACACCAAGGTGGACA
AGAAGGTTGAGCCCAAATCTTGTGACAAAACTCACACATG
CCCACCGTGCCCAGCACCTGAACTCCTGGGGGGACCGTCA
GTCTTCCTCTTCCCCCCAAAACCCAAGGACACCCTCATGAT
CTCCCGGACCCCTGAGGTCACATGCGTGGTGGTGGACGTG
AGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGG
ACGGCGTGGAGGTGCATAATGCCAAGACAAAGCCGCGGG
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ID ID
NO
AGGAGCAGTACAACAGCACGTACCGTGTGGTCAGCGTCCT
CACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAGTAC
AAGTGCAAGGTCTCCAACAAAGCCCTCCCAGCCCCCATCG
AGAAAACCATCTCCAAAGCCAAAGGGCAGCCCCGAGAAC
CACAGGTGTACACCCTGCCCCCATCCCGGGACGAGCTGAC
CAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGCTTC
TATCCCAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGC
AGCCGGAGAACAACTACAAGACCACGCCTCCCGTGCTGGA
CTCCGACGGCTCCTTCTTCCTCTACAGCAAGCTCACCGTGG
ACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCATGCTC
CGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAG
AGCCTCTCCCTGTCTCCGGGCAAA
VH EVQLLESGGGLVQPGGSLRLSCAVSGFSLSLYGVSWVRQAPG | 136
KGLEWIGSVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSLYG 92
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSLY 93
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 LYGVS 94
Kabat CDR2 SVNSGGSAYYADSVKG 137
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SLYGVS 95
Contact CDR2 | WIGSVNSGGSAY 138
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSLYGVS 96
AbM CDR2 SVNSGGSAY 139
AbM CDR3 SGSGYPMDYLAI 25
27274 | Full DYQMTQSPSSVSASVGDRVTITCRASQSIWYWLAWYQQKPG | 140

KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRWHILNIFGGGTKVEVKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC
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Clone | Region Sequence SEQ
ID ID
NO
Full GACTACCAGATGACCCAGAGCCCAAGTTCAGTATCGGCCT | 141
CCGTTGGTGACAGAGTCACCATCACCTGCCGGGCCAGCCA
ATCCATCTGGTACTGGCTGGCCTGGTATCAACAAAAGCCG
GGCAAAGCACCCAAGCTCCTCATCTACGAGGCTAGCACAC
TGGCCTCCGGCGTTCCTTCGCGATTCAGTGGTTCCGGGTCT
GGAACAGACTTCACTTTGACCATTTCTTCTGTGCAACCCGA
GGATGCTGCAACATATTACTGCCAACAAGGCTATGGCCGG
TGGCACATTCTGAACATCTTTGGCGGCGGAACTAAGGTTG
AAGTCAAACGTACGGTGGCTGCACCATCTGTCTTCATCTTC
CCGCCATCTGATGAGCAGTTGAAATCTGGAACTGCCTCTGT
TGTGTGCCTGCTGAATAACTTCTATCCCAGAGAGGCCAAA
GTACAGTGGAAGGTGGATAACGCCCTCCAATCGGGTAACT
CCCAGGAGAGTGTCACAGAGCAGGACAGCAAGGACAGCA
CCTACAGCCTCAGCAGCACCCTGACGCTGAGCAAAGCAGA
CTACGAGAAACACAAAGTCTACGCCTGCGAAGTCACCCAT
CAGGGCCTGAGCTCGCCCGTCACAAAGAGCTTCAACAGGG
GAGAGTGT
VL DYQMTQSPSSVSASVGDRVTITCRASQSIWYWLAWYQQKPG | 130
KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRWHILNIFGGGTKVEVK
IMGT CDRI QSIWYW 125
IMGT CDR2 | EAS 41
IMGT CDR3 QQGYGRWHILNI 120
Chothia CDR1 | RASQSIWYWLA 126
Chothia CDR2 | EASTLAS 44
Chothia CDR3 | QQGYGRWHILNI 120
Kabat CDR1 RASQSIWYWLA 126
Kabat CDR2 EASTLAS 44
Kabat CDR3 QQGYGRWHILNI 120
Contact CDR1 | WYWLAWY 127
Contact CDR2 | LLIYEASTLA 46
Contact CDR3 | QQGYGRWHILN 121
AbM CDRI RASQSIWYWLA 126
AbM CDR2 EASTLAS 44
AbM CDR3 QQGYGRWHILNI 120
27275 | Full EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 142

KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWYVDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP




WO 2023/178452 PCT/CA2023/050406
352

Clone | Region Sequence SEQ
ID ID
NO

[EKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVESCSVMHEALHNHYTQKSLSLSPG

Full + C- EVQLLESGGGLVQPGGSLRLSCAVSGESLSSYGVSWVRQAPG | 157
terminal Lys KGLEWIGAVNSGGSAY YADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSSASTK
GPSVFPLAPSSKSTSGGTAALGCLVKDYFPEPVTVSWNSGAL
TSGVHTFPAVLQSSGLYSLSSVVTVPSSSLGTQTYICNVNHKP
SNTKVDKKVEPKSCDKTHTCPPCPAPELLGGPSVFLFPPKPKD
TLMISRTPEVTCVVVDVSHEDPEVKFNWY VDGVEVHNAKTK
PREEQYNSTYRVVSVLTVLHQDWLNGKEYKCKVSNKALPAP
IEKTISKAKGQPREPQVYTLPPSRDELTKNQVSLTCLVKGFYP
SDIAVEWESNGQPENNYKTTPPVLDSDGSFFLYSKLTVDKSR
WQQGNVESCSVMHEALHNHYTQKSLSLSPGK

Full GAGGTCCAGTTGCTGGAATCAGGAGGTGGACTCGTGCAGC | 143
CTGGGGGTTCCCTGCGCTTGTCTTGCGCTGTCAGCGGTTTT
AGCTTATCTTCATACGGTGTAAGTTGGGTTCGGCAGGCTCC
TGGCAAAGGTCTGGAATGGATCGGGGCTGTAAACAGCGGG
GGGTCCGCCTACTATGCTGATTCTGTTAAGGGGAGGTCCA
CCATTAGCAGAGATAATTCCAAGAACACCGTTTATCTCCA
GATGAACTCCTTGAGGGCGGAGGACACTGCTGTCTATTAT
TGTGCGCGGTCAGGCAGCGGATACCCGATGGACTATCTGG
CGATCTGGGGCCAGGGAACCCTTGTGACAGTCTCTTCCGCT
AGCACTAAGGGGCCTTCCGTGTTTCCACTGGCTCCCTCTAG
TAAATCCACCTCTGGAGGCACAGCTGCACTGGGATGTCTG
GTGAAGGATTACTTCCCTGAACCAGTCACAGTGAGTTGGA
ACTCAGGGGCTCTGACAAGTGGAGTCCATACTTTTCCCGC
AGTGCTGCAGTCAAGCGGACTGTACTCCCTGTCCTCTGTGG
TCACCGTGCCTAGTTCAAGCCTGGGCACCCAGACATATAT
CTGCAACGTGAATCACAAGCCATCAAATACAAAAGTCGAC
AAGAAAGTGGAGCCCAAGAGCTGTGATAAAACTCATACCT
GCCCACCTTGTCCGGCTCCAGAGCTGCTCGGCGGACCATC
CGTGTTCCTGTTTCCTCCAAAGCCTAAAGATACACTGATGA
TTAGCCGCACTCCCGAAGTCACCTGTGTGGTCGTGGACGT
GTCCCACGAGGACCCCGAAGTCAAGTTCAACTGGTACGTG
GACGGCGTCGAGGTGCATAATGCCAAGACTAAACCAAGA
GAGGAACAGTACAATTCAACCTATAGGGTCGTGAGCGTCC
TGACAGTGCTGCATCAGGATTGGCTGAACGGCAAGGAGTA
TAAGTGCAAAGTGTCTAACAAGGCCCTGCCCGCTCCTATC
GAGAAGACTATTAGCAAGGCAAAAGGGCAGCCACGGGAA
CCCCAGGTCTACACTCTGCCCCCTAGCAGAGACGAGCTGA
CCAAAAACCAGGTGTCCCTGACTTGTCTGGTGAAGGGCTT
TTATCCTAGTGATATCGCTGTGGAGTGGGAATCAAATGGG
CAGCCAGAAAACAATTACAAAACAACTCCACCCGTGCTGG
ACAGCGATGGGTCCTTCTTTCTGTATTCCAAACTGACTGTG
GACAAGTCCAGATGGCAGCAGGGAAACGTCTTCAGCTGTT

RECTIFIED SHEET (RULE 91.1)
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CCGTGATGCACGAGGCCCTGCACAATCATTACACCCAGAA
GTCTCTGAGTCTGTCACCCGGC
VH EVQLLESGGGLVQPGGSLRLSCAVSGFSLSSYGVSWVRQAPG | 50
KGLEWIGAVNSGGSAYYADSVKGRSTISRDNSKNTVYLQMN
SLRAEDTAVYYCARSGSGYPMDYLAIWGQGTLVTVSS
IMGT CDRI GFSLSSYG 20
IMGT CDR2 | VNSGGSA 21
IMGT CDR3 ARSGSGYPMDYLAI 22
Chothia CDR1 | GFSLSSY 23
Chothia CDR2 | NSGGS 24
Chothia CDR3 | SGSGYPMDYLAI 25
Kabat CDR1 SYGVS 26
Kabat CDR2 AVNSGGSAYYADSVKG 51
Kabat CDR3 SGSGYPMDYLAI 25
Contact CDR1 | SSYGVS 28
Contact CDR2 | WIGAVNSGGSAY 29
Contact CDR3 | ARSGSGYPMDYLA 30
AbM CDRI GFSLSSYGVS 31
AbM CDR2 AVNSGGSAY 32
AbM CDR3 SGSGYPMDYLAI 25
27276 | Full DYQMTQSPSSVSASVGDRVTITCRASQSIGDWLAWYQQKPG | 144
KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRSNVDNIFGGGTKVEVKRTVAAPSVFIFPPSDEQ
LKSGTASVVCLLNNFYPREAKVQWKVDNALQSGNSQESVTE
QDSKDSTYSLSSTLTLSKADYEKHKVYACEVTHQGLSSPVTK
SFNRGEC
Full GACTATCAAATGACGCAGTCCCCGTCCTCCGTTTCCGCCTC | 145

AGTTGGTGACCGGGTTACAATCACTTGCAGAGCATCTCAG
TCTATTGGTGATTGGCTGGCGTGGTATCAACAGAAGCCCG
GCAAAGCCCCTAAACTCCTGATATACGAAGCATCAACGCT
TGCTTCTGGAGTACCCTCCCGGTTTTCTGGGTCAGGAAGCG
GCACGGATTTTACCCTGACTATCTCTTCTGTTCAGCCTGAG
GATGCCGCAACCTATTATTGCCAACAGGGGTATGGCAGAT
CAAACGTGGATAATATTTTCGGTGGCGGGACCAAAGTTGA
GGTTAAACGTACGGTGGCGGCGCCCAGTGTCTTCATTTTTC
CCCCTAGCGACGAACAGCTGAAGTCTGGGACAGCCAGTGT
GGTCTGTCTGCTGAACAACTTCTACCCTAGAGAGGCTAAA
GTGCAGTGGAAGGTCGATAACGCACTGCAGTCCGGAAATT
CTCAGGAGAGTGTGACTGAACAGGACTCAAAAGATAGCAC
CTATTCCCTGTCAAGCACACTGACTCTGAGCAAGGCCGAC
TACGAGAAGCATAAAGTGTATGCTTGTGAAGTCACCCACC
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AGGGGCTGAGTTCACCAGTCACAAAATCATTCAACAGAGG
GGAGTGC
VL DYQMTQSPSSVSASVGDRVTITCRASQSIGDWLAWYQQKPG | 64
KAPKLLIYEASTLASGVPSRFSGSGSGTDFTLTISSVQPEDAAT
YYCQQGYGRSNVDNIFGGGTKVEVK
IMGT CDRI QSIGDW 40
IMGT CDR2 | EAS 41
IMGT CDR3 QQGYGRSNVDNI 42
Chothia CDR1 | RASQSIGDWLA 65
Chothia CDR2 | EASTLAS 44
Chothia CDR3 | QQGYGRSNVDNI 42
Kabat CDR1 RASQSIGDWLA 65
Kabat CDR2 EASTLAS 44
Kabat CDR3 QQGYGRSNVDNI 42
Contact CDR1 | GDWLAWY 45
Contact CDR2 | LLIYEASTLA 46
Contact CDR3 | QQGYGRSNVDN 47
AbM CDRI RASQSIGDWLA 65
AbM CDR2 EASTLAS 44
AbM CDR3 QQGYGRSNVDNI 42
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WE CLAIM:
1. An antibody-drug conjugate having Formula (X):

T-{LAD)m]a

(X)
wherein:
m is between 1 and 4;
nis between 1 and 10;
T is an anti-FRa antibody construct comprising an antigen-binding domain that
specifically binds to an epitope within human folate receptor alpha (hFRa) comprising
amino acid residues E120, D121, R123, T124, S125 and Y126 of SEQ ID NO: 15;
L is a linker, and

D is a compound of Formula I:

wherein:
R!is selected from: -H, -CHs, -CHF,, -CF3, -F, -Br, -Cl, -OH, -OCH3, -OCF3 and -
NH_, and
R?is selected from: -H, -CHj, -CF3, -F, -Br, -Cl, -OH, -OCH; and -OCF3,
and wherein:
when R'is -NHz, then R is R® or R* and when R! is other than -NH, then R is R*;
R? is selected from: -H, -Ci-Cs alkyl, -C3-Cs cycloalkyl, -(Ci-Cs alkyl)-O-R>

2

r , -CO2R3, -aryl, -heteroaryl and —(C:-Cs alkyl)-aryl;
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rN~R19 NH NR?4 ro ﬁH
R* is selected from: ) r ) r , , r ,
10 10
0 N'R N'R
10
o=4-R" o=%-R" o4-R"
1

- R? OH
NR25 NH NRZ28 N(\\J N \T N
r \/R11 r \/R13 /—N r

S e

R’ is selected from: -H, -C;-C¢ alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl, -aryl and
—(C1-Cs alkyl)-aryl;

R¢ and R7 are each independently selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl,
-(C1-Cs alkyl)-O-R5, -C3-Cs heterocycloalkyl and -C(O)R!7;

R&is selected from: -H, -C;-Cs alkyl, -C3-Csg cycloalkyl and -C3-Cs heterocycloalkyl,

each R’ is independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C1-Cs alkyl)-aryl;

each R!% is independently selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -NRMR™,
-aryl, -heteroaryl and —(C;-C¢ alkyl)-aryl;

R is selected from: -H, -Ci-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl, and —
(C1-Cs alkyl)-aryl;

R is selected from: -H and -C;-Cs alkyl;

xa

R!2is selected from: -H, -C1-Cs alkyl, -CO2R®, -aryl, -heteroaryl, —(C-Cs alkyl)-aryl,
R9
,
_S(0);R'6 and )LX" :

2

R is selected from: -H and -C1-Cs alkyl;

R!*and R'* are each independently selected from: -H, C;-Cs alkyl, -C3-Csg cycloalkyl
and -C3-Cs heterocycloalkyl,

R!¢ s selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,
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R s selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(C;-
Cs alkyl)-C3-Cs heterocycloalkyl, -aryl, -heteroaryl and —(C1-Cs alkyl)-aryl;

R!® and R taken together with the N atom to which they are bonded form a 4-, 5-,
6- or 7-membered ring having 0 to 3 substituents selected from: halogen, -C;-Cs alkyl, -
C3-Cs cycloalkyl and -(C;-Ce alkyl)-O-R>;

R2* R* and R?¢ are each -C1-Cs alkyl;

X* and X" are each independently selected from: NH, O and S, and

X¢ is selected from; O, S and S(O),

with the proviso that the compound is other than (§)-9-amino-11-butyl-4-ethyl-4-

hydroxy-1,12-dihydro-14H-pyrano[3',4":6,7]indolizino[1,2-b]quinoline-3,14(4H)-dione.

2. The antibody-drug construct according to claim 1, wherein the antigen-binding domain
comprises heavy chain CDR amino acid sequences (HCDR1, HCDR2 and HCDR3) comprising
the sequences as set forth in SEQ ID NOs: 3, 4 and 5, and light chain CDR amino acid sequences
(LCDR1, LCDR2 and LCDR3) comprising the sequences as set forth in SEQ ID NOs: 6, 7 and 8.

3. The antibody-drug conjugate according to claim 1, wherein the antigen-binding domain
comprises the CDR sequences of the VH domain having a sequence as set forth in any one of SEQ

ID NOs: 19, 50, 54, 57, 61, 76, 79, 82, 85, 88,91, 99, 106, 113, 116, 133 or 136.

4, The antibody-drug conjugate according to claim 1 or 3, wherein the antigen-binding
domain comprises the CDR sequences of the VL. domain having a sequence as set forth in any one

of SEQ ID NOs: 39, 64, 119, 124 or 130.

5. The antibody-drug conjugate according to claim 1, wherein the antigen-binding domain

comprises:

(1) an HCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 20, 23, 26, 28,31, 92, 93, 94, 95 or 96; an HCDR2 amino acid sequence
selected from the amino acid sequences as set forth in any one of SEQ ID NOs: 21, 24, 27, 29, 32,
51, 58, 100, 101, 102, 103, 109, 137, 138 or 139, and an HCDR3 amino acid sequence selected
from the amino acid sequences as set forth in any one of SEQ ID NOs: 22, 25,30, 107, 108 or 110,

and
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(i) a LCDR1 amino acid sequence selected from the amino acid sequences as set forth in
any one of SEQ ID NOs: 40, 43, 45, 65, 125, 126 or 127; a LCDR2 amino acid sequence selected
from the amino acid sequences as set forth in any one of SEQ ID NOs: 41, 44 or 46, and a LCDR3
amino acid sequence selected from the amino acid sequences as set forth in any one of SEQ ID

NOs: 42, 47, 120 or 121.

6. The antibody-drug conjugate according to any one of claims 1 to 5, wherein D is a

compound of Formula (IV):

wherein:

R is selected from: -H, -CH3, -CHF,, -CF3, -F, -Br, -Cl, -OH, -OCHj3, -OCF; and -
NH;

R% is selected from: -H, -CH3, -CF3, -F, -Br, -Cl, -OH, -OCHj3 and -OCFs3;

Rz:;\ R22 Xa_xt
NS . Y ORY,
|/N\M\R” NH
. . p
X is -O-, -S- or -NH-, and R* is selected from: ,
. . /R10a ,R10a
d N -* N -
a b a xl: (o) 103/ o 10a 1t _R10a 1t _R10a
X x’Ria Y Ria o:‘é’R O=‘s"R 0=I’ 0:?’
1
NR# * O *  _NH NR2 NH NR26

[ . r r r
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,R10b R10b, "

r;l\ R10a N 10a 12a
0=8" O=‘S"R (\Xc (\N/R

'!"'l l!les N\/\J 1 N \J
o TR

; ; * and , wherein * is the point of

attachment to X, and wherein pis 1, 2, 3 or 4; or

o/“ @/O}L [ (o]
1
N
/X 65 r and o\.s" :

R is selected from: -C1-Cs alkyl, —C3-Cg cycloalkyl, —aryl, -heteroaryl and —(C1-Cs

X is O, and R*-X- is selected from:

alkyl)-aryl,
R® is selected from: -C1-Cs alkyl, —C3-Csg cycloalkyl and —C3-Cs heterocycloalkyl;
each R** is independently selected from: -C;-Cs alkyl, —C3-Cs cycloalkyl, —aryl, -
heteroaryl and —(C1-Cs alkyl)-aryl; or R is absent and X = X;
each R!% is independently selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
R4’
heteroaryl, —(C:1-Cs alkyl)-aryl and _’!“Rua_*;
each R'% is independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl,
-heteroaryl and —(C;-Cs alkyl)-aryl;
each R'% is independently selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl,
RM2is absent or is -C1-Cs alkyl;
R!%is selected from: -C1-Cs alkyl, -CO2R® —aryl, -heteroaryl, —(C1-Cs alkyl)-aryl, -

xa

)L Xb/ Rt*

S(O)R'* and ;
R g selected from: -H and -C;-Cs alkyl;
R g selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl and -C3-Cs heterocycloalkyl;
R4 is selected from: H, -C;-Cs¢ alkyl, -C3-Cs cycloalkyl and -C3-Cs
heterocycloalkyl;
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R g selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R?! is selected from: -C1-Cs alkyl, —C3-Cs cycloalkyl and —(C;-Cs alkyl)-O-R>,;

R?2 and R?? are each independently selected from: -H, -halogen, -C;-Cs alkyl and -
Cs-Cs cycloalkyl;

R2* R* and R?¢ are each -C1-Cs alkyl;

X* and X" are each independently selected from: NH, O and S;

X¢ is selected from: O, S and S(O),, and

‘l"' denotes the point of attachment to linker, L.

7. The antibody-drug conjugate according to claim 6, wherein R!? is selected from: -CHj, -

CF3, -OCH3, -OCF; and -NH,.

8. The antibody-drug conjugate according to claim 6, wherein R'* is selected from: -CHj, -
OCH3 and NHa.
9. The antibody-drug conjugate according to any one of claims 6 to 8, wherein R is selected

from: -H, -F, -Br and -CI.

10. The antibody-drug conjugate according to any one of claims 6 to 9, wherein X is -O-, -S-
*
7
R23 R22 X3 xb X4 xl: 9 ?I R1oa
~ R a T -3
:\,\/\ * ] RZ. S 0= 1

N\V‘\R“’ NH o NH
or -NH-, and R* is selected from: r P , r , r , r

1. The antibody-drug conjugate according to any one or claims 1 to 5, wherein D is a

compound of Formula (V):
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wherein:
R? is selected from: -CHj3, -CF3, -F, -Br, -Cl, -OH, -OCH3 and -OCF3;
R is selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;-Cs alkyl)-O-R?,

18 a xb xa_ _xb¢
R S A
24
(e et
, -CO,R8, -aryl, -heteroaryl, —(C;-Cs alkyl)-aryl, , , ,
y y
R10 ,R1°
a b 0 9 -1 1 _R10 10 12
XS R 04R° 04" 05" oo%-R Nt

1
) NH NR25 NH ﬁst

oI G N rv\J"rVRﬂ

R’ is selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C;-
Cs alkyl)-aryl;

R® and R” are each independently selected from: -H, -C;-Cs alkyl, -C3-Cs cycloalkyl,
-(C1-Cs alkyl)-O-R?>, -C3-Cs heterocycloalkyl and -C(O)R!7;

R¥is selected from: -H, -C1-Cs alkyl, -C3-Cg cycloalkyl and -C3-Cs heterocycloalkyl;

each R’ is independently selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl,

each R!% is independently selected from: -C;-Cs alkyl, -C3-Cg cycloalkyl, -aryl, -
heteroaryl, —(C1-Cs alkyl)-aryl and -NRR!¥’;

each R'% is independently selected from: -H, -C:-Cs alkyl, -C3-Cs cycloalkyl, -aryl,
-heteroaryl and —(C;-Cs alkyl)-aryl;



WO 2023/178452 PCT/CA2023/050406
362

R is selected from: -H and -C;-Cs alkyl;
R'2is selected from: -H, -C1-Cs alkyl, -CO2R8, -aryl, -heteroaryl, —(C1-Cs alkyl)-aryl,
xa

R9
v
_S(0)R6 and )be :

2

R is selected from: -H and -C1-Cs alkyl;

R!*and R are each independently selected from: -H, C;-Cs alkyl, -C3-Cs cycloalkyl
and -C3-Cs heterocycloalkyl;

R is selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R'7is selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(Ci-
Cs alkyl)-C3-Cs heterocycloalkyl, -aryl, -heteroaryl and —(C1-Cs alkyl)-aryl,

R'® and R taken together with the N atom to which they are bonded form a 4-, 5-,
6- or 7-membered ring having O to 3 substituents selected from: halogen, -C;-Cs alkyl, -Cs-
Cs cycloalkyl and ~(C:-Ce alkyl)-O-R5;

R2* R?° and R2¢ are each -C1-Cs alkyl;

X* and X" are each independently selected from: NH, O and S;

X¢ is selected from: O, S and S(O),, and

‘l"' denotes the point of attachment to linker, L.

12. The antibody-drug conjugate according to claim 11, wherein R?*is F.
13.  The antibody-drug conjugate according to claim 11 or 12, wherein R?% is selected from: -
18 a b
RS '3 xﬁ/x‘R*’

1
rN~R7 r *R19 rNH
H, -Ci-Cs alkyl, -(C1-Cs alkyl)-O-R5, , —(C1-Cs alkyl)-aryl,

2

(o] OH
a xb ) . O Lo 1 _R10 R12
XYX~R9 ﬁ/ R® 0=‘s"R 0=?¢ (\j(c I/\T’
1
RM r /—N

24 0O NR25
NR NH N s

AR G N G g
®/OH rN

r and OH



WO 2023/178452 PCT/CA2023/050406
363

14. The antibody-drug conjugate according to any one of claims 1 to 5, wherein D is a

compound of Formula (VI):

wherein:
R?%is selected from: -H, -CH3, -CF3, -F, -Br, -Cl, -OH, -OCH3 and -OCF3;
X is -O-, -S- or -NH-, and R? is selected from: -C;-Cs alkyl, -(C1-Cg alkyl)-O-R>?, -

23
RGa R /\/ Rzz X3 XERQa
1 l\ > * Y SR
N.pra_« N\M\R21 NH

‘ [
COzR? -aryl, -heteroaryl,—(C;-Cs alkyl)-aryl, r , r ,
R10a R10a'
*
a b X2 xb (o) 1 /* ) 103/ N, 10a’* N, 102~
YR TYTRE 0T ogR 0=§-} o=5-"
S S - B 3 3
rNR24 * r * rr'm l/r'm25 rNH rNR26
,*
*
R10b -
N’ JR105 .
_u_Ri0a N gioa c R12a/
°=3 0=§° (\j( (N
NH NR28 N 11a N \J
r r r R\ r \’R13a
; ; * and , wherein * is the point of

attachment to X, and wherein pis 1, 2, 3 or 4; or

(o]

o)"
O}l N
/3 £ s
Xis O, and R*>-X-is selected from: r and ¥ ;
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R is selected from: -C;-Cg alkyl, —C3-Cs cycloalkyl, —aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R%is selected from: -H, -C1-Cs alkyl, -C3-Cs cycloalkyl and -C3-Cs heterocycloalkyl;

R7 is selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -(C;-Cs alkyl)-O-R>, -C3-Cs
heterocycloalkyl and -C(O)R!"%;

R* is selected from: -C;-Cs alkyl, —C3-Cs cycloalkyl and —C3-Cg heterocycloalkyl;

each R* is independently selected from: -C;-Cs alkyl, —C3-Cg cycloalkyl, —aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl; or R* is absent and X® = X;

each R!% is independently selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -

R4’

heteroaryl, —(C:1-Cs alkyl)-aryl and _’!“Rua_*;

each R'% is independently selected from: -H, -C:-Cs alkyl, -C3-Cs cycloalkyl, -aryl,
-heteroaryl and —(C;-Cs alkyl)-aryl;

each R'® is independently selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -
heteroaryl and —(C;-Cs alkyl)-aryl;

R"2is absent or is -C;-Cs alkyl,

R'?2is selected from: -C;-Cg alkyl, -CO2R®, —aryl, -heteroaryl, —(C;-Cs alkyl)-aryl, -

xa

)be/Rgi* .

S(O)2R'* and ;

R34 is selected from: -H and -C;-Cs alkyl;

R g selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl and -C3-Cs heterocycloalkyl;

R4 is selected from: H, -C;-Cs¢ alkyl, -C3-Cs cycloalkyl and -C3-Cs
heterocycloalkyl;

R g selected from: -C1-Cs alkyl, -C3-Cs cycloalkyl, -aryl, -heteroaryl and —(C1-Cs
alkyl)-aryl,

R!72is selected from: -C;-Cs alkyl, -C3-Cs cycloalkyl, -C3-Cs heterocycloalkyl, —(C-
Cs alkyl)-C3-Cs heterocycloalkyl, -aryl, -heteroaryl and —(C1-Cs alkyl)-aryl,

R?! is selected from: -C;-Cs alkyl, —C3-Cs cycloalkyl and —(C;-C¢ alkyl)-O-R33;

R?2 and R?? are each independently selected from: -H, -halogen, -C;-Cs alkyl and -
C3-Cs cycloalkyl;

R2* R?° and R2¢ are each -C1-Cs alkyl;
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X* and X are each independently selected from: NH, O and S;
X¢ is selected from: O, S and S(O),, and

‘5‘ denotes the point of attachment to linker, L.

15.  The antibody-drug conjugate according to claim 14, wherein R?* is selected from: -CHj, -

CF3, -F, -Br, -Cl, -OH, -OCHj3 and -OCFs.
16. The antibody-drug conjugate according to claim 14, wherein R?*is F.

17. The antibody-drug conjugate according to any one of claims 14 to 16, wherein X is -O-, -

S- or -NH-, and R?® is selected from: -Ci-Cs alkyl, -(C1-Cs alkyl)-O-R**, —(C;-Cs alkyl)-aryl,

*

R3 R22 Xa._ xb a b O 102
I o S R AL
4 * ~
Nopra_ N\M\Rﬂ’ NH NR* * O ¥ NH
A (R G N N
* *
10a 12a
O:‘s‘fR (\X" (\N/R
NR? NN, N
r R"\‘a r \’\R13a
, * and ; or X is O, and R?-X- is selected from:
O)z. % 0
o~ N
fﬁr) SO
o
r and \""
18. The antibody-drug conjugate according to any one of claims 14 to 16, wherein X is -O-, -

S- or -NH-, and R?® is selected from: -Ci-Cs alkyl, -(C1-Cs alkyl)-O-R**, —(C;-Cs alkyl)-aryl,

*

(o) v
R23 R22 Xa xb ) & XE %2 ) & xb~ 9a \l,R‘Ioa
R VA YR YR YR, o
N~ Ta__* N\(~4\R21’ NH NR24 0 NH
S r f i [
?| R10a/* c R12a/*
o:s’ (\X (\N/
(R25 N \J
NR ~~ R11a

r . - I/N \/\JR13a
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19. The antibody-drug conjugate according to any one of claims 1 to 18, wherein each alkyl,
cycloalkyl, heterocycloalkyl, aryl and heteroaryl group is optionally substituted with one or more
substituents selected from: halogen, acyl, acyloxy, alkoxy, carboxy, hydroxy, amino, amido, nitro,
cyano, azido, alkylthio, thio, sulfonyl, sulfonamido, alkyl, cycloalkyl, heterocycloalkyl, aryl and

heteroaryl.

20. The antibody-drug conjugate according to any one of claims 1 to 18, wherein each alkyl,
cycloalkyl, heterocycloalkyl, aryl and heteroaryl group is optionally substituted with one or more
substituents selected from: halogen, acyl, acyloxy, alkoxy, carboxy, hydroxy, amino, amido, nitro,

cyano, azido, alkylthio, thio, sulfonyl and sulfonamido.

21. The antibody-drug conjugate according to any one of claims 1 to 5, wherein D has a

structure of any one of the compounds as set forth in Table 6 or Table 7.

22. The antibody-drug conjugate according to any one of claims 1 to 5, wherein D is

Compound 139 or Compound 141.

23.  The antibody-drug conjugate according to any one of claims 1 to 22, wherein L is a

cleavable linker.

24.  The antibody-drug conjugate according to claim 23, wherein L is a protease cleavable

linker.

25.  Theantibody-drug conjugate according to claim 23 or 24, wherein L comprises a dipeptide,

tripeptide or tetrapeptide.
26.  The antibody-drug conjugate according to any one of claims 23 to 25, wherein L has:

(a) Formula (XI)

#—z—[-Str-]-qAA1—[-AA2Hx-L—%

(X1)

wherein:
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Z is a functional group capable of reacting with a target group on the anti-FRa antibody
construct, T;

Str is a stretcher;

AA; and AA; are each independently an amino acid, wherein AA-[AA;]; forms a
protease cleavage site;

X is a self-immolative group;

qisOor 1;

ris1,2 or3;

sis0, 1 or 2;

# is the point of attachment to the anti-FRa antibody construct, T, and

% 1s the point of attachment to the camptothecin analogue, D, or

(b) Formula (XII)

#—Z—[-Str-]—qAA1—[-AA2-]T[-Y-]T%

(XII)

wherein:

Z is a functional group capable of reacting with a target group on the anti-FRa antibody
construct, T;

Stris a stretcher;

AA1 and AA; are each independently an amino acid, wherein AA1-[AAz]: forms a
protease cleavage site;

Y is -NH-CH;- or -NH-CH;-C(O)-;

qisOor 1;

ris1,2 or3;

visOor1;

# 1s the point of attachment to the anti-FRa antibody construct, T, and

% 1s the point of attachment to the camptothecin analogue, D.

27. The antibody-drug conjugate according to any one of claims 1 to 5, wherein L-(D) in

Formula (X) has a structure of any one of the drug-linkers (DL) as set forth in Tables 8-10.
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28. The antibody-drug conjugate according to any one of claims 1 to 5, wherein L-(D) in

Formula (X) has a structure of any one of the drug-linkers (DL) as set forth in Table 8 or Table 9.

29. The antibody-drug conjugate according to any one of claims 1 to 5, wherein L-(D) in

Formula (X) is:

MT-GGFG-AM-Compound 139

i (o] o]
q\/\o/\/o\/\o/\)LN/\n’n\)LN N
o o

H H

MC-GGFG-AM-Compound 139

MT-GGFG-AM-Compound 141
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N\/\O/VO\/\O/\)LN’\H’N\)L

MC-GGFG-AM-Compound 141

OSSP S

MT-GGFG-Compound 141

MC-GGFG-Compound 141
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30.  Theantibody-drug conjugate according to any one of claims 1 to 29, wherein m is between
1 and 2.

31 The antibody-drug conjugate according to any one of claims 1 to 29, wherein m is 1.

32.  The antibody-drug conjugate according to any one of claims 1 to 31, wherein n is between
2 and 8.

33.  The antibody-drug conjugate according to any one of claims 1 to 31, wherein n is between
4 and 8.

34.  The antibody-drug conjugate according to any one of claims 1 to 33, wherein the anti-FRa.

antibody construct further comprises a scaffold and wherein the antigen-binding domain is

operably linked to the scaffold.

35. The antibody-drug conjugate according to claim 34, wherein the scaffold comprises an IgG
Fc region.
36.  An antibody-drug conjugate having a structure selected from:

T
(o} 5
(o} o} (o}
N \/\O/\,O\/\O/\)LH /\n, H \)LH H\)LH Ao’\/o\fo
o o N

o} H
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(o) H (o) H 0
NW\)LH/\IrN H N\)LHAO/\/OYO
(o] (o) (o] HN
0 o "
\/\/\)L N
N H/\n, H
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N\/\o’\/o\/\o’\)LN’\IfN\)LN
o H 8 H
wherein:

T is an anti-FRa antibody construct comprising two antigen-binding domains operably linked to

an IgG Fc region, each of the antigen-binding domains comprising:
(a) a VL amino acid sequence as set forth in SEQ ID NO: 39, and a VH amino acid
sequence as set forth in SEQ ID NO: 19; or

(b) a VL amino acid sequence as set forth in SEQ ID NO: 124, and a VH amino acid
sequence as set forth in SEQ ID NO: 91; or

(c) a VL amino acid sequence as set forth in SEQ ID NO: 64, and

(1) a VH amino acid sequence as set forth in SEQ ID NO: 50, or
(i1) a VH amino acid sequence as set forth in SEQ ID NO: 54, or
(ii1) a VH amino acid sequence as set forth in SEQ ID NO: 57, or
(iv) a VH amino acid sequence as set forth in SEQ ID NO: 61, or
(v) a VH amino acid sequence as set forth in SEQ ID NO: 76, or
(vi) a VH amino acid sequence as set forth in SEQ ID NO: 79, or
(vil) a VH amino acid sequence as set forth in SEQ ID NO: 82, or
(viii) a VH amino acid sequence as set forth in SEQ ID NO: 85, or
(ix) a VH amino acid sequence as set forth in SEQ ID NO: 88, or
(x) a VH amino acid sequence as set forth in SEQ ID NO: 106; or

(d) a VL amino acid sequence as set forth in SEQ ID NO: 130, and
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(1) a VH amino acid sequence as set forth in SEQ ID NO: 99, or
(i1) a VH amino acid sequence as set forth in SEQ ID NO: 106, or
(ii1) a VH amino acid sequence as set forth in SEQ ID NO: 113, or
(iv) a VH amino acid sequence as set forth in SEQ ID NO: 116, or
(v) a VH amino acid sequence as set forth in SEQ ID NO: 133, or
(vi) a VH amino acid sequence as set forth in SEQ ID NO: 136; or
(e) a VL amino acid sequence as set forth in SEQ ID NO: 119, and
(1) a VH amino acid sequence as set forth in SEQ ID NO: 106, or

(i) a VH amino acid sequence as set forth in SEQ ID NO: 116,
and wherein n is between 4 and 8.

37. A pharmaceutical composition comprising an antibody-drug conjugate according to any

one of claims 1 to 36, and a pharmaceutically acceptable carrier or diluent.

38. A method of inhibiting the proliferation of cancer cells comprising contacting the cells with

an effective amount of the antibody-drug conjugate according to any one of claims 1 to 36.

39. A method of killing cancer cells comprising contacting the cells with an effective amount

of the antibody-drug conjugate according to any one of claims 1 to 36.

40. A method of treating cancer in a subject in need thereof comprising administering to the

subject an effective amount of the antibody-drug conjugate according to any one of claims 1 to 36.

41. The method according to claim 40, wherein the cancer is breast cancer, ovarian cancer,

colorectal cancer, non-small cell lung cancer (NSCLC), pancreatic cancer or endometrial cancer.
42.  Anantibody-drug conjugate according to any one of claims 1 to 36 for use in therapy.

43.  Anantibody-drug conjugate according to any one of claims 1 to 36 for use in the treatment

of cancer.
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44, The antibody-drug conjugate for use according to claim 43, wherein the cancer is breast
cancer, ovarian cancer, colorectal cancer, non-small cell lung cancer (NSCLC), pancreatic cancer

or endometrial cancer.

45.  Use of an antibody-drug conjugate according to any one of claims 1 to 36 in the

manufacture of a medicament for the treatment of cancer.

46. The use according to claim 45, wherein the cancer is breast cancer, ovarian cancer,

colorectal cancer, non-small cell lung cancer (NSCLC), pancreatic cancer or endometrial cancer.
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Name

Structure

DL: MT-
GGFG-
Compound
104

7 ° Q H Q ¥ [+
N\/\O/\,G\/\o/\)i\g/\griﬁ\,ﬂ\g M\)LHH
e R i 4

DL: MT-
GGFG-
Compound
108

q\f\oﬁvawg N \/{L \/‘ﬂ\ @
”ﬁf

DL: MT-
GGFG-
Compound
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\/\Qﬂvﬂ\/\a N NVJL \(j\w
RIRIY

DL: MT-
GGrG-
AM-
Compound
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FIG. 13
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Table 8 (cont.)

Name Stracture

DL: MT-
GGFG-
AM-
Compound
139

DL: MT-
GGFG-
AM-
Compouad
129

DL: MT-
GGFG-
AM-
Compound
113

DE: MT-
GGFG-
AM-
Compound
141

FIG. 13 (cont.)
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Table 8 {cont.}

Name Structure

DL: MC-
GGFG-
AM-
Compound
141

DL: MT-
GGFG-
AM-
Compound
117

DL: MT-
GGFG-
AM-
Compound
118

DL: MC-
GGFG-
AM-
Compound
139

Table 8 (cont.)

Name Structure

DL; DiS- 2
Compound
143

FIG. 13 (cont.)
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Table 9

Nams Structure

DL: MT-
GGEFG-
Compound
146

DL: MT-
GGFG-
Compound
141

DL: MT-
GGFG-
Compound
145

DL: MT-
GGFG-
Compound
148

DL: MC-
GGFG-
Compound
140

FIG. 14
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Name

Structure

DL: MT-
GGFG-
Compound
142

DL: MC-
GGFG-
Compound
141

DL: MC-
VA-
Compound
1440
{DL: 20D

DL: NHC-
C-VA-
Compound
140

bL:
Azido-
PEGE-
VA-
Compound
140
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FIG. 14 (cont.)
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Table 10
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a
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DL; 202
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Table 10 (cont.)
Name Structure
DL: 205
DL: 206 0
4
DL: 207 G
N/\,S\SX/TQ
N H
DL: 208 Q H
;;AJS\sX/Q H
4 F;

FIG. 15 (cont.)
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Table 10 (cont)
Name Structure

DL: 209 Oy Mt

o w © "
] ﬂ\)Lré "
&(\/\/\F e @/Q o
° h
H
DlL: 210

FIG. 15 (cont.)
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Table 11

Name Structure

DC: MT- T

GGFG- / o o o
Compound | / NP ~ 8 Ay
104 ({ L gl

bC; MT-
GGFG-
Compound
108

DC: MT-
GGFG-
Compound
127

FIG. 16
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Table 11 (cont.)
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Name

Structure

DC: MT-
GGFG-
AM-
Compound
136

O

o “ o
3\,«\0,#\/‘3%0[\/”\%(-\&,{4\)]\%

/@4“

DC: MT-
GGFG-
AM-
Compound
139

& H 18]
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FIG. 16 (cont.)
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Table 11 {cont,)

PCT/CA2023/050406

Name

Structure

DC: MT-
GGFG-
AM-
Compound
113

T
o]
0 4y 9
‘v/\g/\fe\/moz\ajxﬁz\g, ?'*\/LL N

DC: MT-
GGFG-
AM-
Compound
141

T
Q
o w 9
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DC: MC-
GGFG-
AM-
Compound
141

o
o
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FIG. 16 (cont.)
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Table 11 (cont.)

Name Structure

DC: MT- 0 w0 v "
GGFG- | T i Onmor O A M B M
Compound @ E %
117 Me
F
Y

DC: MT-
GGFG-
AM-
Compound
118

DC:MC- |7

GGFG-

AM- i1 o ol o__0

Compound V/\/\)Lﬁ/jf \/u\ﬂ \/u\g/\{;/\\/ T
H H

13%

Name Structure

DC: DiS- o o
Compound
145 ﬁ/\)Lg/\/s\S/\\/GTO

H

o

FIG. 16 (cont.)
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Table 12
Name Structure
PC: MT- T
GGFG- o
Compound G g 9
140 \/\é:»f‘\xg\/\ef\/u\x/\gf H\/U\N
H H
DC: MT- T
GGFG- o
Compound g v 9
141 M\Q/\«QV\Q/\)LR/E/&\/U\N
H H
DC:MT- |
GGFG- o
Compound o y 9
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H H
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GGFG- o
Compound o y 9
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FIG. 17
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Table 12 (cont.)

Name Structure

DC: MT- T
GGFG-
Compound
142

DC:MC- | 4
GGFG-
Compound
140

DC: MC- T
GGFG-
Compound o 0 0 HO
141

FIG. 17 (cont.)
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Table 12 (cont.)

Name Structure

PO MC-
VA-
Compound
140

(DC: 301)

DC: NHC-
C-VA-
Compound
140

bC:
Azido-
PEGS-VA-
Compound
140

FIG. 17 (cont.)
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Table 13
Name Structure
DC: 300 O, _hNH,
.
s} w 9

H

DC: 303a

FIG. 18
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Table 13 (cont.)
Name Structure
DC:303b | T
s}

H H

Y,

=N P £

DC: 304

FIG. 18 (cont.)
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Table 13 {cont.)

Name Structure

bC: 307

DC 308

FIG. 18 (cont.)
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TFable 13 {cont.)
Name Structure
bC; 309
O
T.
DPC: 310
o o
T H o
H i

FIG. 18 (cont.)
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Oov9a0
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& v36675-MC-GGFG-AM-Compound 139 DAR 8 3 mg/kg
8- v36675-MC-GGFG-AM-Compound 139 DAR 4 3 mghkg
-+~ v36675-MC-GGFG-AM-Compound 141 DAR8 3 mgkg
-4 v36675-MC-GGFG-AM-Compound 141 DAR 4 3 mgikg
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Tumour Volume (mm?3)
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FIG. 22
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FIG. 22 (cont.)
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