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ool o Fado glojA, XEF, ClL Br, £ 1Y 5= 1.1, o] A &ky] A
s 7 Ark e EAo A FA o) gloj A, X= 1Y T A
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[128]
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[134]

[135]
[136]
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Ad 7 o, ol AghE A & 5 A
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[138] .
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H
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Se
o)
[139] Blol A 3 5HE, 3] gk 124 FAH = WzAY e g B
&3k ¢ = W=

[140]

[141]

[142] 7] gk 1o A,

[143] R X3 = 8| X3 Gy s E|ZA E 2L A 7], X3 = 8] X2 Co
ol 7|, iz X3 = v X3 E Cyy 3l | 2o} H 7] o] ar,

[144] RERE A =g og ¢4 ELH AL HE Qo = X3 k=
Hl X8 C 5 g 7] o] AL,

[145] REE R, A 5HA O R 4 s X3 B 0| X8 ¢, & 7] o] an,

[146] A7 S EAEF2LZA7] D 7] FEHEo—E Y| = N, 0, 2 Soll A AEE =
i} o) Abo] FH 2 AAE EEelar,

[147] =ad24 449,

[148] Ao A1 E5H L A 25H FEEE FEE s = A A&
AeFstg o) ol A 1= U A 2o el A {-& Edo A3
SHo A 1 Aol A e s TAsHA 82 4 9

[149] 2.9l A FH oo QoA A7 WA= A 3H3E i 19
FA| A 02 3873 o] T2 I(prodrug)?! A Y T AL, o]
A gE 2] ¢F-S 4= AT

[150] Holel A Freldof glojA, AV Mz w3 A 3}3E = 19
FAsHH 02 3 ETFeh S G| Fo| A = Aol FolE e w 24

[e]

[151]

& Bl (active form)E HAJ T = 2l o, o] ol A gkE #| & 4 )t
o] A FAdel hofAM, 7] A AgEE A E, T4, o, WER, 1A,
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[158]

[159]

[160]
[161]

[162]

[163]
[164]

[165]
[166]

[167]

group), 4-H €l 7] | 2} -1-2 7] (-N,CsH,,, 4-methylpiperazin-1-yl group),
5.2 #¢] 5 7](-NOC,Hy, morpholino group),

<9 <J @ @
N N N N
X X X X
AolaL, 7] Yi= -CH,- 3= -CH,-5 ¥3H81= Aol a1, 4H7] Zi= -CHR-, -NR,
0-, = 8-E 38l Alolal, V| RE 4 BECL, OV & ¥ilsls

A e, ofol A G A &G = 3

velol A A& ol glojA, RIS ¥ 5] 1‘4 d 7](-NCHs, pyrrolidinyl group),
3] 7 2] ] { 7] (-NCsHy, piperidinyl group), ¥ #1] 2} 2] d 7] (-N,C,H,, piperazinyl
group), 4-# & 3] 7] 2} 11-1-A 7] (-N,CsH, , 4- methylpiperazin—l—yl group), ==
B 2352 %= 7](-NOC,H;, morpholino group)¥ <= 1T}

2l o oo glolA, R W R wF 4249 5 ek
2ol o Faold) glolA, Ry Y Rz, A7t BRH 07 2 WY, e

= sayv|el 4= 9t
1.9 o] ¢] erzsz]oﬂ Doy A, 7] Wl 24 ) w3
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Wl A w3 A 313HE = 19 ok elA o7 8t S }‘*6‘;}3}‘4
gFA-oFE A 31 A (antibody-drug conjugate) == T19] oFA| 814 o 2 & & ¥ =
DE Alegt

[her 1
R'O R? a
’ R
N\(\{Rs
0
/
5 Se
R0 0

[170]
[171]

[172]

[173]
[174]

[175]

[176]

[177]

[178]

[179]

/\1—7] ﬂ_tﬂN 1oﬂ}\ ,
R X 8F = B[ X 8 Cy S Hl A ZF 2L 7], X 8 = B[ X 3 Cs

ol 7], = X3 = 1 X FE Cyy Sl E| 2o} 7] 0] a1,

R2I R, A7t 5Hd A 02 54 B4 AL HE 208 B X3 £
B X 3+E C 5 &2 7ol a1,

ROERTE, A4 S H o7 - = X3 E= 0 X3H C g 7|ola

A7 S EIZA 22 YA 7] 2 7] dEHEeE 7= N, 0, E Soll A A e E =
St o] 4e] SE 2 AAE Eg)sla,

= stz Al 910
2o A 1 5 WA A 3S5HY FHY = s deiA = g Ay S

Aerstol o, B Al 1 S WA A 3 ol dial] A g 82 F4lef A
4 oA 2 Aol A dulas FdeA 482 5 v

velol A Aol glo A, 7] &A-¢ L&
&]-85 3= ¢lo] TR =2 I(prodrug)?l ALY
At

velol A Aol SloA, 7] @Al-F= AFA = 112 Aot o R
Jd‘lﬂb 92 & v°ﬂ 1 L= Aol Fol ¥t ol &4 & B (active form)E

Wel 5ol 2 o A48 5 gz g, M WA, E ol 5] B A% B S
EYI: A F sl ol AT BE 7 Ak 714, 371 IA
Ijl— - -

anubody)ﬂ W= Z e 7H o f{_/ﬂ
=78k A A ﬂxﬂ (whole antibody) & B & 7]—@ ATk A7 AA A= 2 e
AA Aol B4l H270e] AA dolo] THE 7HA = 722, BRI S
EotetE o, A7 A= Tl 9 thol Aol = Ao 7 1A ¥ o

ATE g B-o] A FaA e oA, ] A= ddE
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[180]

[181]

[182]

[183]

A, 1ZF 3 A, 1E3) SHA), 7] ek A, 3 Fvs(seFV), Y3l 34, Fab WA,
? vs(sdFV) 2 #-0]t] Q B} (8-1d) B A), T3z
Z_ A% g 28 ¥, oo 34 = AL ot}
3}-c-Met 3HA| 2] 1 A 8H2)1= IgA, IgD, IgE, 1gM 2 IgG
Fel 5 TFal= 7Nd B, 1gGi= oFF (subtype) & 24, 1gG1, IgG2, 1gG3 2
1gG4% SR R, o]/ 4] P FA " 0l 2 FAE Xl
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AL, ofol) A FhE A &2 4= Utk

(1) BMPR1B (bone morphogenetic protein receptor-type 1B); (2) E16 (LATI,
SLC7AS); (3) STEAPI (six transmembrane epithelial antigen of prostate); (4) 0772P
(CA125, MUC16); (5) MPF (MPF, MSLN, SMR, megakaryocyte potentiating factor,
mesothelin); (6) Napi3b [NAPI-3B, NPTIIb, SLC34A2, solute carrier family 34 (A~ +
3 23] o] E), member 2, type I A=F-2] &4 14F %A (sodium-dependent
phosphate transporter 3b)]; (7) Sema 5b (FLJ10372, KIAA1445, Mm.42015,
SEMASB, SEMAG, Semaphorin 5b H log, sema 51| ¢!, seven thrombospondin
repeats (type 1 2 type 1-like), ¥} ¥+5 S| Q1 (transmembrane domain, TM) 2 short
cytoplasmic 5 ™| %1, (semaphorin) 5B); (8) PSCA hlg (2700050C12Rik,
C530008016Rik, RIKEN ¢cDNA 2700050C12, RIKEN cDNA 2700050C12 gene); (9)
ETBR (Endothelin type B 5-8-#)); (10) MSG783 (RNF24, hypothetical protein
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[184]

FLJ20315); (11) STEAP2 [HGNC_8639, IPCA-1, PCANAPI1, STAMPI, STEAP2,
STMP, A H A ¢F 3+ /- 2} 1 (prostate cancer associated gene 1), 2 HA ¢+ 7
wHul 2l 1 (prostate cancer associated protein 1), six transmembrane epithelial antigen
of prostate 2, six transmembrane prostate protein]; (12) TrpM4 [BR22450, FLJ20041,
TRPM4, TRPM4B, Y A] 4] =84 29| @Fo]< Al € (transient receptor potential
cation channel), subfamily M, member 4]; (13) CRIPTO [CR, CR1, CRGF, CRIPTO,
TDGF1, 713 ¢+ f2l A% 1A} (teratocarcinoma-derived growth factor)]; (14)
CD21 (CR2 (XA 5~ A, Complement receptor 2) == C3DR [C3d/Epstein Barr
Hlo] & 2 =84 (virus receptor)] B2 Hs 73792); (15) CD79b (CD79B, CD79P,
IGb (WY =2 &9 -7%d HE}, immunoglobulin-associated beta), B29); (16) FcRH2
(IFGP4, IRTA4, SPAP1A (£ 2-3HELA| 37 @il | aE 285t SH-12 =<1,
SH-12 domain containing phosphatase anchor protein 1a), SPAP1B, SPAPIC); (17)
HER?2; (18) NCA; (19) MDP; (20) IL20Ra; (21) Brevican; (22) EphB2R; (23)
ASLG659; (24) PSCA; (25) GEDA; (26) BAFF-R (B-| 3% &40 3} 14} 4=8-A, B
cell-activating factor receptor, BLyS receptor 3, BR3); (27) CD22 (B-A| 3 =& A
CD22-B ©] &3, B-cell receptor CD22-B isoform); (28) CD79a (CD79A, CD79a,
HAF=2EH-7 &3} immunoglobulin-associated alpha); (29) CXCRS (H 7
32 E -84 1, Burkitt's lymphoma receptor 1); (30) HLA-DOB (MHC £ 2~ 1
A2 Wl EF A B {4, Beta subunit of MHC class 11 molecule (Ia antigen)); (31)
P2X5 (Purinergic -8 4| P2X 2] {FE=-7 o] E o] |, Purinergic receptor P2X
ligand-gated ion channel 5); (32) CD72 (B-A| 3£ -3} 3¢, B-cell differentiation
antigen CD72, Lyb-2); (33) LY64 [H 321~ 3}%l, Lymphocyte antigen 64 (RP105),
LRR = 2] 2|1 3 2} @82 (type I membrane protein of the leucine rich repeat
(LRR) family)]; (34) FcRH1 (Fc -8 A|-A} ¥ 2 | Fc receptor-like protein 1);
(35 IRTA2 (MY 22 &Ed 73 s d 2] &4 W=} & 2, Immunoglobulin
superfamily receptor translocation associated 2); (36) TENB2 (7} = #-&
3z 2 A @ =2l %k, putative transmembrane proteoglycan); (37) ~1 €] HGF, EGFR,
EGFRVIII, Her2, Her3, IGF-1R, VEGF, VEGFR-1, VEGFR-2, VEGFR-3, Ang2, DI1l4,
NRP1, FGFR, FGFR2, FGFR3, c-Kit, MUCI1, MUCI16, CD20, CD22, CD27, CD30,
CD33, CD40, CD52, CD70, CD79, DDL3, Folate R1, Nectin 4, Trop2, gpNMB, Axl,
BCMA, PD-1, PD-L1, PD-L2, CTLA4, BTLA, 4-1BB, ICOS, GITR, OX40, VISTA,
TIM-3, LAG-3, KIR, B7.1, B7.2, B7-H2, B7-H3, B7-H4, B7-H6, B7-H7, EphA2,
EphA4, EphB2, E- 4l & ®l(selectin), EpCam, CEA, PSMA, PSA, c-MET &; 2 (38)
HA g 5 M E A3  S 2 A TCR/CD3, CD16(Fey Rllla) CD44, CD56, CD69,
CD64(Fcy RI), CD89, CD11b/CD18(CR3).

ool A ool slof A, A7l FAl= SA A Aske] oy :
A Tl AR 7FE g G A e A gglo] AREE g e, o B Eo,

2=l 5501 (alemtuzumab), ©F5 2] =4 (apolizumab), ©F 4l 2] 524 (aselizumab),

O

A

Jm

=, 53],
—

O
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o} 5 2] 5= ¥h(atlizumab), 1} Y] $-5= ¥} (bapineuzumab), ] H}A] 5= ¥} (bevacizumab),
H] v} 529 ] 2 ¥+ (bivatuzumab mertansine), ZFHF4 # 2 EHA] (cantuzumab
mertansine), Al @ 2] 5= (cedelizumab), Al 2 & 2] -5} 3| & (certolizumab pegol),
M| & Al ¥ (cetuximab), A =FA] 5= (cidfusituzumab), A| =55 (cidtuzumab),
o= =Y} (daclizumab), ol 2] =5} (eculizumab), ol 2] =Y} (efalizumab),

of] 3 g} 5= =1} (epratuzumab), & &) =1 (erlizumab), ol 252 A~ Y (ertumaxomab),
A W] (felvizumab), ¥ 2] 5= (fontolizumab), 455 (gemtuzumab),
AT @ Z7F1] 4] (gemtuzumab ozogamicin), ©| B8] 5 X7

E| = A gH(ibritumomab tiuxetan), ©] =554 274l (inotuzumab ozogamicin),
o] & =] F- 5} (ipilimumab), 2} ¥ 555} (labetuzumab), #1555} (lintuzumab),
n}E =4 (matuzumab), ™32 55 (mepolizumab), X-EFH] =% (motavizumab),
FER[FV (motovizumab), W 2] 5} (natalizumab), W =555} (nimotuzumab),
¥ 2 H| 55 (nolovizumab), 7 7HH] 55 (numavizumab), 2 =1 9 2] 5= v}
(ocrelizumab), 22 2] =5} (omalizumab), 2] B] =% (palivizumab),

I FF- Y (panitumumab), 3+ 2~F 2] 5=} (pascolizumab), B F A =4

(pecfusituzumab), 55 (pectuzumab), ¥ 2555 (pertuzumab), | Al 2] =1}
(pexelizumab), B 2] 1] 55 (ralivizumab), - H] 55} (ranibizumab), #l| & 2] 8] 55
(reslivizumab), @& 2] 5=} (reslizumab), @ Al B] 55} (resyvizumab),

= - 3 Wl 7] == ul- : =X 3L a) A&l :

s = s s

o] & A| Y (rituximab), 2 2] =Y (rovelizumab), ¥ 2 2] 55 (ruplizumab)

HE BT E )20k fainli ez

—_— s = s B
Al B 2 50 (sibrotuzumab), Al 2 2] 525 (siplizumab), =554 (sontuzumab)
EF7H 51 H E 2L A B (tacatuzumab tetraxetan), EF5= A =4 (tadocizumab),
2] 5= (talizumab), B 3] vF5= 1 (tefibazumab), &4 2] 524 (tocilizumab),
E g5 (toralizumab), EA] 5 2. Y (tositumomab), E 2} 2~ 51} (trastuzumab),
FAZEF AR 271 (tucotuzumab celmoleukin), 54| 55 (tucusituzumab),
F-mR] =Y (umavizumab), F- 25 AFFY (urtoxazumab), 2 H] A 2] 51
(visilizumab)oll Al A8 ¥ 3= A& E 3tz AU 5 9o, o]l A %] &

A
T At

[185]  #el A F-Ao) A, 7] HA
ARgE W g Aok A Y &t =
A7 WA= A 9 oFE =
TEEAY FEE = | 5
E0]7h= A Folvt e d o2 2] Yrt A oFES WEdlof gl
TR 0 E AV B =
o ¥} X] ¥ E (attachment)- 2= 3] ©] A (spacer)- & 2] Zx(realease) 2 74 ¥ ™, -8 3}
BAY A T oAU E, 2Fol H He 2 T st o] e 74 a4 E
e /= Est] A2 FAE IS ¢ Ak 24 A Ao
RO, 7] A= 7 itoboll A A8 E = " Bk ol gt Af 2ol
e = A S A gk glo] AR 5 St
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[186]

[187]

[188]

[189]

[190]

A ool Qo A, Ad7] WA= 31814 4] 3 (chemical conjugation)
2] 7] 3 (enzymatic conjugation) 5-°l 2|8l &3} 5] 3HE 4 ) o1,

Y2 &S vk AR w2, A 3184 A E-e 2] Al ofnto] =

%@ (lysine amide coupling), Al Z~H| Q1 71& % (cysteine coupling), == 71

Foll 9]t ]3¢ o}w] =4t 291 (non-natural amino acid incorporation by genetic
engineering) & E 318 4 gl o}, olol AR Be 5 ek wak, FAH o

A7 a4 E A % FH o] ~E o] &gk FE| = A o] (transpeptidation using

sortase), "| Al & E Wl A~ FE Y] ] 25 o] &3 FE| = A o] (transpeptidation
using microbial transglutaminase), == n-= 2] X} 3 }(n-glycan engineering)&
E3hsk 5 Yok, olo] AR %4g 5 ek

w219] o Falelol QoA 4] 1 st ol el F7b Aol Fbisd A
7ts @A (cleavable linker) 4= At 57154 %7 (non-cleavable linker) &
F3bete= Ad g o, ofoll A g A B 7 Avk Edo A o
AolA, 71 B 7= B9 7Fs EH(reducible) 71 Q1 thol A ho] = ] 7] (disulfide
linker), 44 02 A 7153t ¥ 7 (enzymatically cleavable linker), $}3}4]
™17+ (chemical-labile) & 71 ¢1 3] =g} ©] 7], X 2 g o] w1 7kA]
(protease-labile) @ A, T = FZA] Hl o] 22-W1 74 (glycosidase-sensitive) T 71
T Ayt g s Ay B A o715 A # 7] (non-clevable
bifunctional linker) H=+= At E-7154 23 o] 4 ¥ # (non-cleavable spacer linker)
Sol 4w Wb d 9AE Faehs A% 4 ek, olo] AT AL
oh .

pg19] 3l Faolol otAl, 4] WA= sk ol el 27kl Ak 7}
e Ao Brbss 97 S5 Frh2 2 8kst =35

o] Folxl o B E AEHr}: 3l =gzl |
A} 7}-8] AY (self-immolative) & H, &40 0l nd
Ef g g ol d v E)rfo] E 2 A 1-7F2 52 2| o] E(succinimidyl
trans-4-(maleimidylmethyl)cyclohexane- 1-carboxylate, SMCC) ¥ 7], T] A 3} o] =
WA, A d 5ol ¥ Z(selenoether) W7, o} 7| = H A, | oH = HH Z/E+=
deln= ¥,

o] A ool oA, b= F7ke] BAEC] AEE F des
ol & g}, o] 218k WA & Aol E7Fs 3871y pH M3}, AFst $H H 9 (redox
potential) B2= 5-0] & A3 /A 3 9] & 4ol o8 dhE 4= g}, At 7hssh
=23l JElol = HAE TR oLA- £ v EY A vE 2 2 2 F| o] A (matrix
metalloprotease)- At 7158 Y7 & gt} AV d7= AV 28-S 2T
T A= Ao old Y. o & E9, 7] ¥ 7= U¥l-A] E & (valine-citruline)
PAB B71 4= Atk

ool A ol oM, A7l BAE Ad Ths WA A,
N-ZAlolu e -4-(2-3] gl d rfo] Aol @) sl Bl ol o] E

b o
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[191]

[192]

[N-succinimidyl-4-(2-pyridyldithio)pentanoate; SPP],
N-Z4l o) d-4-(2-7] 2] drho] A o] Q) Ef im0l o] E
[N-succinimidyl-4-(2-pyridyldithio)butanoate; SPDB], sulfo-SPDB, MDS, DMDS,
DSDM, 1= NDMDS 5 ¢] t}o] A wto] = 2 7]; Phe-Lys-PABC, Val-Cit-PABC,
Val-Ala-PABC, MHVCBC (valine-citrulline), ®=+ MHFKBC (phenylalanine-lysine)
o A oR dd 7hs g ¥ 7] MHH 59 3l =2k ¥ 71 i GBC

= F T84, glucuronic acid), GBCDN (& FF-&4h), - FF 2ol =

HA o SFIA Yo AU HAE e AY, =AY E7HSA]

& 7] 241, Mal-PEG-NHS,
N-ssAl ol ' 4 (N-2 g o] m] m v e A S 2 8 4k 1-7} 52 8] ] E [N-succinimidyl
4—(maleimidomethyl)cyclohexanecarboxylate, SMCC], Mal-alkane linker,

H] 2 kg o] 1] 5232 of &l gl = 2] & (bis-maleimidopolyethyleneglycol, BMPEO),
N-(B-rel o] u] 5232 2 A S A< 4l o] 1] I of] 2B [N-(B-
maleimidopropyloxy)succinimide ester, BMPS], e-'& & o] n] =7} 32 2 4}
N-3] =5 A sl o] v = o] 22 F] (e-maleimidocaproic acid N-hydroxysuccinimide
ester, EMCS), y-&d o] n] =R E] Z24F N-S Al o] 1| | o]l ¥ (y-maleimidobutyric
acid N-succinimidyl ester, GMBS), m-"& & o] H] =l 2 U -N-3| =FA| Al o] 1| =
of| 2~¥| (m-maleimidobenzoyl-N-hydroxysuccinimide ester, MBS),
4-(4-N-Z o] &3 J)-FE] 2 AF 3] =2} A] = [4-(4-N-maleimidophenyl)-butyric
acid hydrazide, MPBH], N-<z 2l o]t e 3. (H 2 W ol A Eolu] L)X 2 3] Q o] B
[N-succinimidyl 3-(bromoacetamido)propionate, SBAP], N-=4l o] v e

o}-o] @ Lo} A| B o] E (N-succinimidyl iodoacetate, SIA),
N-S3l o 1] -4 (0} o] @ S op A E)-ofn] w2 o o] E
[N-succinimidyl-4-(iodoacetyl)-aminobenzoate, SIAB],
N-ss2l ol d _4-(p-2d| o] 1] L= 9| J ) F-E] & ©] E[N-succinimidyl
4-(p-maleimidophenyl)butyrate, SMPB], ==

SAloluld-6- (L o v 3 2 ] 2o u| &) S AL o] o] E
[succinimidyl-6-(maleimidopropionamido)hexanoate, SMPH] & & 333l 51
T et ofoll A gHE A & 4 3l
E-2lo] A Fd ool gloiA, 3] aﬂﬂﬁ}ﬂoﬂﬁ ey = A Eeteke
A e, ofol A G A &G = 3
BMPEO, BMPS, EMCS, GMBS, HBVS,

LC-N-=4l ol e 4 (N- g o] 1| = EHA| E 2 & 4E-1-7H5 4 €] ©] E [long chain
N-succinimidyl 4-(maleimidomethyl)cyclohexanecarboxylate, long chain SMCC],
MBS, MPBH, SBAP, SIA, SIAB, SMCC, SMPB, SMPH,

N-(e- 2l ol W] =7}k 2 2 A A F 440 o] w & of] 2~ F
[N-(e-maleimidocaproyloxy)sulfosuccimido ester, sulfo-EMCS],

N-(y- "2 o] 1] 5232 2 A )4 52 45 A o] ] 2 o] 2]
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[193]

[194]

[N-(y-maleimidobutryloxy)sulfosuccinimde ester, sulfo-GMBS],

N-(c- 2@ o W] B2 Bl 7h e A S AN F 5 A1 o] ] = o] 2B [N-(x-
maleimidoundecanoyloxy)sulfosuccinimide ester, sulfo-KMUS],

m-‘Z el ol W] Sl 2 A-N-3] EE A D E Al o] m] = of A H
(m-maleimidobenzoyl-N-hydroxysulfosuccinimide ester, sulfo-MBS),

AFE sl olnd (4-0Fo] @ 5-ofA ot il ol o] E
[sulfosuccinimidyl(4-iodo-acetyl)aminobenzoate, sulfo-SIAB], A ¥ <Al o] v
4-(N-Eg ol m] Em eHA| E 2 8 4F1-7H5 2 8 o] E [sulfosuccinimidyl
4-(N-maleimido-methyl)cyclohexane-1-carboxylate, sulfo-SMCC], A <52l o] ]
4-(p-2d| o] 1| =9 d)H-¥] & o] E [sulfosuccinimidyl 4-
(p-maleimidophenyl)butyrate, sulfo-SMPB], <321 o] 1] & (4-H] d 4
(succinimidyl-(4-vinylsulfone)benzoate, SVSB), & H] 2~ o]
(bis-maleimide reagents): F]#}-0] @ H] -k o] 1] L of g}
(dithiobis-maleimidoethane, DTME), 1,4-H] 2>-Zg o] 1] Lo YL g}
(1,4-bis-maleimidobutane, BMB), 1,4-H] 2~2-g] o] u] g2 3-1] 8] = = A] L&}
(1,4-bismaleimidyl-2,3-dihydroxybutane, BMDB), H] 2~ #| o] 1] L= 3l 4}
(bis-maleimidohexane, BMH), H] 2=~ 2| o] 1] &= o] €} (bis-maleimidoethane, BMOE),
18-H] - ol v o e dll =2 2 [1, 8—bis—maleimidodiethyleneglycol,
BM(PEO),], ¥ 1, 11-8B]| - EHoln| = Eg o Edl=
[1,11-bis-maleimidotriethyleneglycol, BM(PEO),]; %

o NH2 ’

a2 o] E

Aoy

1]

f

: ?W“v@oﬁbOWWL gi @

NH2 ;

\g(\/\o/\/o N\)J\ /d; \©\/ (\N)J\;

T
"oy

)
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[195]

[196]

[197]

[198]

[199]

[200]

[201]

OH
0 OH

333 ° 0 OH
N\/\[(H\%O N/NQNO g‘e 0
YOS o

A7 GANA, IAE 7] A iz AV Mz Ad ] = el tha
A TS e = ZlolaL, 371 nd oF 1 WA oF 1,0009] 5=
=9 d 74 371 n& oF LWA] 2F 1,000, oF 1 W A] ©F 900, oF 1

WA oF 800, oF 1 WA 2F 700, oF 1 WA 2F 600, oF 1 WA F 500, oF 1 HA] <
400, oF 1 WA 2F 300, oF 1 WA F 200, &F 1 W A] 2F 100, oF 1 WA 2F 50, oF 1
WA oF 40, oF 1 WHA] oF 30, oF 1 WHA] F 20, oF 1 WHA] F 10, oF 1 WHA] oF 5, 9F 1
WA of 38] =Rl 5= QLo ofol) Al §HE A e = UrE Bl o - oo
A1, 7] n& oF 1 WA oF 5, iz oF 1 WA] oF 39 5= o 5= gt}

Hol A Ao oA, 7] A Ee] ol dl= 2] F(polyethylene glycol,
PEG) 29l n =5 2432 A, o & Fof, 9F 1,000 £1= 2F2,0009] EAFS
zr 5 = ALY 4-arm, B3 8-arm branched PEGE & Al sto] <=8 o] 714
A =37 3}3HE-2 F£36h= DNA 443 =4 &

o
EE I ATARA RS 5 o, olol A A &

1 == 7
SN2 R LAY, AFAFIER D Y], 72 EA 7], F2 B2 g o] E V],
oyt 2 R d 7], P U ydZolu] wmIt2 1 d 7| Ao} 7], o} x| 7],
SRAV], I EFAV], UERY], EYEF o2 Er], H&7], &4 E &7,
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o
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A, XEF, Cl, Br, £ 1Y 4= 9o, o]of] A 3H5] A
A Rl dof oA, X+= ClY 9}3}

A, o] wlzAddg el A sgte-> WA e

A4 t —CHR2CHR1R3°ﬂ FEA0RM 2 A sp

2} A4 2] £ A (flexibility) o] E7FE 4= it} B3k R!

A} o} wl EE:N 0, =SS %3851z 57 Ei= 67Lsa
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£ ¥3 8= Alo] uigA ettt o] & 5o, RIE 3
FahA] g3z ol s are] & E39ke 47 glen, o= &4t
% 73 DNA<] v}o| 1] 15 H (minor groove) 2 30| o] s}t
9 A Fd ool loi A, R 3] F ]t d 7| (-NC,H;, pyrrolidinyl group),
3] # 2] vl d 7] (-NCsH,p, piperidinyl group), 3] 7| 2} 2] d 7] (-N,C,H,, piperazinyl
group), 4-H & 3] | 2} %1 -1-2 7] (-N,C,H,,, 4-methylpiperazin-1-yl group),
2 2352 %= 7](-NOC,Hg, morpholino group),

WO O

ol aL, 7] Y¥ -CH,- £+ -CH,-& X33+
-0-, 3= -S-5 E etz slolal, AV RE 74
AU = oy, oo AgHE A eF& 9
elo] A ool gloj A, RIE ] &2 1’4 d 7](-NC,Hs, pyrrolidinyl group),
3] # 2] vl d 7] (-NCsH,p, piperidinyl group), 3] 7| 2} 2] d 7] (-N,C,H,, piperazinyl
group), 4- €l 3] 7| 2} 71 -1-2 7] (-N,CsH,,, 4-methylpiperazin-1-yl group), H+=
B 2358 %= 7](-NOC,Hg, morpholino group)¥ = 31
s A FEaol gloj M, R R R B ?i%‘ T
v.g1e] o Faeol] gloiA, R D Re=, 7171 B0
we w5 gy,
w319 o) TRl glo1A, 7] WA

e Rorfe 1@ M
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[218]

[219]

[220]

[221]

[222]
[223]
[224]

[225]

[226]
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oF 2 WA ok 6, 2F 2 W A] oF 5, oF 3 W) X] oF 8, oF 3 W #] ok 6,
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A)-oF 2 A gA o] A oF B84 o] H]£(DAR)S % 2

(o]
o
g e
oo ok
gﬁ
o,
jus

v
o 2
o,
)

-
-

ra

v N
o
=
oji-w
N

ol
24

L N (S (IS
B

9‘_‘

n =2

4 2
X0,
=

rie
(o,
o -
2,

_]O
rle 3T
rJ\E _1(1){_5
%
2 |o
—_ l-m W

ok

oo

ox
B
Ot
i
32

w
=2
S

||\
e g

do
2 e = o

,ﬂ
o

O
SIS eSS )
g

O

\.'r‘

iy

[-'>~1

o

e ¢

Ho o

i

do
o> oX oX oX I
ks
o2
ks
o2
(o]
0,

ED

o
>
o |
k)
:(‘>L_r‘
ot
[N
o

o ¥
o L
rie
(o,
o
1o
0
rlo %
i o
gl
2 0
ol annd
P
-
= Iy
olr 5
. 0L
¥ rlo
2 o
au) o
e
rlr
il
o
=
o
o
t
X

=

H

ot

A

oo o X
Ot
of,
s
>,
>
£
i
-
ofo
ol
of,
s
Y
Anj
4
_>?1_‘4
)
o
il
i
o4,
Ot
of,
N,
o
Ot
of,
~

o
(ol
oft
Ruf

e
o
)
lo
>
>

ok
:1-‘
rlr rle

2
oz A
ol e =

Sz 219 4, 2ele] v go] 5]

©
of,
o
Ifl
X
Lot
Ot
o
£
2
>,
ol
fir

2
2,
rlr
N
rl
o7
o,
©
o

[EA] 4]
LS8 = 34
(1) 5-(3-morpholinopropanamido)benzo[b]selenophene-2-carboxylic acid

EFE Y A=z

0™
\/N\/\ITOH N

i) 0

H
HN OFt N
i \©\/\\_§ EDC, DMAP, DMF, 78% ~ \/\rr m
Se 0 >

5 ii ) 3N NaOH, THF, 90%

3-EE 8] 53 2 IHAR(3- morphohnopropanmc a01d) 3 D1ri3/15) EDC (3 9 %), DMAP
(2 F%)E DMFell &38A1A 15 % 52t i
(el E)(5-oFr -l 2 [b] A &) bl -2- ﬂHN 1 1 E)
[(Ethyl)(5-Amino-benzo[b]selenophene-2-carboxylate)] (2}31%& 5, 1 S &)= Wil 24
A ZEEE-S A T B-S- A 3 W g 9l E 2 2} 0] T (methylene chloride, MC)/&= &
ARgsto] I 2w 7ol A MCE < 8] 5, MgSO,= 71 Z5to] of IA| Zi T,
AT GHE 3 LA &l & Al A St AT T8 78%.
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[227] 'H NMR (500.1 MHz, CDCl;) 6 1.38 (t, 3H, J = 7,2), 2.54-2.76 (m, 8H), 3.82 (t, 4H,
J=44),436(q,2H,J=17.2),7.36 (dd, 1H, J=8.6,2.1),7.77 (d, 1H, J = 8.6), 8.21 (s,
1H), 8.26 (d, 1H, J=2.2), 10.87 (bs, 1H, NH); *C NMR (125.7 MHz, CDCl;) 6 14.4,
32.3,529,54.2,61.7,67.1, 117.6, 119.7, 126.1, 134.2, 136.3, 137.7, 138.8, 141.9,
163.9, 170.5; HRMS (ESI); m/z calcd for C;3H»»,N,O,Se [M+]: 410.07; found:
411.0824 [M+H]+

[228] A7 AN 5H
(ONE)G-G-= 3 g =X 2 Fobu] )yl 2 [b] A o) =4l -2- 75 A g o] E)
[(ethyl)(5-(3-morpholinopropanamido)benzo[b]selenophene-2-carboxylate)] (1
G S WErLo] 591 3 3N NaOH 2 mLE #718le] 24 A 7F FoF vh-& x| 71t}
HhS T4 F,20% HCl& WOl pHE A o2 5tE 5, 31 Sd7] oM Sl &
AA AL AR SATE 8 90%.

[229] 'H NMR (500.1 MHz, MeOD-dy) 6 2.74-3.11 (m, 8H), 3.81 (s, 4H), 7.48 (d, 1H, J =
8.4),7.87 (d, 1H, J=8.9), 8.08 (s, 1H), 8.21 (s, 1H);

[230] BC NMR (125.7 MHz, DMSO-d¢) 6 30.2, 51.1, 51.8, 63.2, 117.2, 119.7, 126 .4,
133.9, 136.6, 137.8, 138.8, 141.6, 164.7, 167.9; HRMS (ESI); m/z calcd for C;¢H;3sN,O
4Se [M+]: 382.04; found: 383.0512 [M+H]+

[231] (3)5-(3-(4-methylpiperazin-1-yl)propanamido)benzo[b]selenophene-2-carboxylic
acid (3& 8)9 A=

[232] 3-(4-W & 3] A 2} -1-) = 2 34} [3-(4-methylpiperazin-1-yl)propanoic acid] (3
95, EDC (3 B %), 2 DMAP (2 @ %)E DMFel 83]A| A 15 ¥ & <QF uHk &
() (s-obv] m-rll 2 [b] A 2l 1l -2-7H 5 A | o] E)

[(Ethyl)(5-Amino- benzo[b]selenophene 2-carboxylate)] (3}31E& 5,1 S &)= W1 24
Ak & S A1 ZI ) HES &2 §, MC(methylene chloride, ‘ﬂ gl

2| ByE-S ALl W 2y A MCE & 8] §F, MgSO,=
Azsto] o A AT oA H g g 3] S| A &) & A 715k
A8ttt 78 84%.

[233] 'H NMR (500.1 MHz, CDCl;) 6 1.14 (t,2H, J=7,1), 1.34 (t, 3H, J =7.2), 2.31 (s,
3H), 2.48-2.50 (m, 4H), 2.68-2.70 (m, 4H), 3.41 (q, 2H, J=7.1),4.31 (q, 2H, J=7.1),
7.34(d, 1H, J=8.7),7.72 (d, 1H, J = 8.6), 8.16 (s, 1H), 8.22 (s, 1H), 11.02 (bs, 1H,
NH);

[234] BC NMR (125.7 MHz, CDCl;) 6 14.3, 15.3, 32.6, 46.0, 52.3, 53.6, 55.3, 61.6, 65.8,
117.5,119.7, 126.0, 134.3, 136.5, 137.5, 138.5, 141.8, 163.8, 170.7; HRMS (ESI); m/z
caled for CsH»sN;O5Se [M+]: 423.11; found: 424.1139 [M+H]+

[235] F7] B oA F5H
(N E)(5-(3-(4-1] FJJH 2hxl-1-) Z 2 o] 2yl 2 [b] A ) = l-2- 75 Al 7l o]
£)

[(ethy])(5-(3-(4-methylpiperazin-1-yl)propanamido)benzo[b]selenophene-2-carboxylat
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o)) (1 F3)<S W gk-o 3591 3 3N NaOH 2 mLE # 7}8lo] 24 A 7} Z<oF

HFS- Al 71T} WES 24 3 20% HCLS Ho] pHE A o g 2k 3 3]

Tl A Sl & Al A ARS8 62%.

[236]  'H NMR (500.1 MHz, MeOD-d,) & 2.54-2.58 (m, 2H), 2.66 (s, 3H), 2.77-3.05 (m,
9H), 3.27 (s, 1H), 7.38 (d, 1H, J = 8.6), 7.74 (d, 1H, J = 8.6) 7.90 (s, 1H), 8.08 (s, 1H);

[237]  BC NMR (125.7 MHz, DMSO-dq) & 34.9, 44.0, 51.5, 51.8, 54.2, 54.4, 54.7, 118.8,
120.2, 127.1, 131.3, 137.1, 140.1, 144.2, 149.1, 171.0, 172.5; HRMS (ESI); m/z calcd
for C,;HyN;05Se [M+]: 395.07; found: 396.0826 [M+H]+

[238] 2. 27t AA E 3} seco-MCBI®] W30 i} & H = YA E Y A%

[239] Al ol o] &% seco-MCBI (3} 3= 1)i= &A1 ¥ WHH & AL-&35to] AlsH3 )
Lok A 2] & dFo] Ao F1EA o] Wl 2 A g =3 7H5-2 4k (benzoselenophene
carboxylic acid)e &Y 5lo] &3E 3 D 45 A= AA 5179 22
Wi o =2 ettt

e
Y . H
O~ A NBoc an-tici jetone ) \H HWNY\/R
O ——"CD APk
= 3E=4
0 OH

[240]

EDC, DMF

[241] St ek E kAol 9X1 seco-MCBI (3= 1, 30 mg, 0.09 mmol)°ll, o &l
ol H ol E T 4 mLe] HCI ¥ 3} 808 -78°Col| A ] 7}5}e] vk &% %%

A 23R TH A7) jEg 3= -78°C°ﬂ A1 30 7 E<F ek v

AR E ot kst it Whs A 2 vt E T I(TLO)O A ¢ dAdol #had =+,

Ne opAlH O EE A A 5 & stoll A T F 213 F Sl A 1 A1 F &9
s Axz=A AT 7] AR AFEE 5 DMF (0.2 mL)dll &38| A 7] a1,

0°Coll Al F4= DMF (0.5 mL) 5 471 E}% 7 H= 8 F o] B R A FAH =

FF2 524 (1.1 9 %) 2 EDC (52 mg, 0.2 01)9] ZIE ] 747} B}, 0°C ol A
3 AL F o ke T A 2ol A 5 A7 P aRkeQITE W30l $hRH 2

m
o
=
X

|

A eS 52 A shal ol E oA EH o] E (3 x 15 mL)= —r% }Oﬂ
7] & AR Al FstaL, MgSO, el A 11x2A] 7] 4L, o] }s)
Az A Z(crude product) S AH AZALE 183 2 A A 8l o] Y&l=
WA =E& TS5
[242] LHZAAAEY BN 45
[243] (1)(S)-N-(2-(1-(chloromethyl)-5-hydroxy-8-methoxy-2,3-dihydro-1H-benzo[ e]ind
ole-3- carbonyl)benzo[b]selenophen-5-yl)-3-morpholinopropanamide (3} & & 3)
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[244]

[245]

[246]

[247]

[248]

[249]

[250]

[251]

HO Se

'H NMR (500.1 MHz, Acetone-d6) 6 10.28 (s, 1H), 9.31 (s, 1H), 8.48 (s, 1H), 8.21
(s, IH), 8.14 (d, T =9.2 Hz, 1H), 7.99 (m, 1H), 7.76 (brs, 1H), 7.54 (d, J = 8.6 Hz, 1H),
7.20 (s, 1H), 7.03 (d, ] =9.3 Hz, 1H), 4.76 (t, ] = 9.5 Hz, 1H), 4.65 (d, J = 11.0 Hz,
1H), 4.18 (m, 1H), 4.06 (d, J = 11.2 Hz, 1H), 3.95 (s, 3H), 3.82-3.78 (m, 1H), 3.74 (m,
4H), 2.64-2.62 (m, 6H),

BC NMR (500.1 MHz, CDCl;* Methanol-d4) 6 171.3, 164.2, 159.7, 155.4, 143.5,
142.7, 142.3, 138.3, 136.6, 132.0, 130.6, 126.2, 126.0, 120.2, 118.9, 118.4, 116.2,
106.5, 101.8, 98.8, 66.7 (2C), 56.7, 55.7, 54.6, 53.4 (2C), 46.2, 45.3, 43.0 HRMS
Calcd for (C;0H;¢CIN;OsSe) 628.1088 [M + H]+ , Observed 628.1087.

4. Mal-g 7]-# o] 2 =] 4 (3FE 3-3)

(1)(S)-1-(chloromethyl)-8-methoxy-3-(5-(3-morpholinopropanamido)benzo[b]sel
enophene-2-carbonyl)-2,3-dihydro-1H-benzo[ e]indol-5-yl (4-nitrophenyl)
carbonate (3} & 3-1)9] &4

HE 38§47 THFO) 350] a1, Ny(e)E A& H, 0°Coll A TEA(®6 &) 2
4-UE=ZId &2 2 ¥ 1 o] E (4-Nitrophenyl chloroformate, 4 & &)& 4L
Ao A 12 AlZE SO HESAIH UL THFE B5F A7 3, o g2 o=
¥ &=, pNPC, 2 TEAS & A A3 5, A FZ (crude) 2 U HA & W35

A7 AF =5 DMFE:THF = 1:4°] ¢ &,

- B =& (2-(Z 2 33}-2-¢1-1-L o] 1ol €y 7Hul ] o] E [tert-butyl
methyl(2-(prop-2-yn-1-ylamino)ethyl)carbamate, 6 & %] 2 TEA (2 &) E 0°Coll A
i, HPLC® ¥h3-& ¢lsto] F4 ¢ v MC:MeOH= 2 &/l 83t} 58
95%.

'H NMR (500.1 MHz, Acetone) 6 10.123(s, 1H), 8.446(s, 1H), 8.126-8.096(q, 2H),
7.891-7.873(d, 1H), 7.445-7.428(d, 1H), 7.204-7.176(t, 1H), 7.086-7.041(q, 1H),
4.702-4.4(m, 3H), 4.323(s, 1H), 4.211-4.198(d, 1H), 4.030-3.860(m, 5H),
3.666-3.650(q, 6H), 3.546-3.534(d, 1H), 3.275(s, 1H), 3.2~2.8(m, 6H), 2.676-2.668(s,
2H), 2.492-2.437(t, 6H), 2.049-2.005(m, 3H), 1.464-1.399(t, 9H) ; *C NMR (500.1
MHz, Acetone) 6 170.94 163.15 160.05 156.53 155.98 155.06 154.78 149.13 148.89
145.41 143.78 143.06 138.08 137.46 132.41 131.10 126.50 125.32 122.68 121.21
119.97 118.81 117.82 109.80 109.74 102.40 80.44 79.92 79.82 74.26 67.47 56.46

u

|
>,
o2
S
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[252]

[253]

[254]

[255]

[256]

[257]

[258]

[259]

55.9555.07 54.01 47.41 47.09 46.54 46.13 45.63 42.92 38.16 37.65 37.33 35.28 34.92
34.17 28.73 28.67

(2)(2R,3R4R,5S,6S)-3,4,5-triacetoxy-6-(4-((((2-(((((S)-1-(chloromethyl)-8-metho
xy-3-(5-(3-morpholinopropanamido)benzo[b]selenophene-2-carbonyl)-2,3-dihydr
o-1H-benzo[ e]indol-5-yl)oxy)carbonyl)(prop-2-yn-1-yl)amino)ethyl)(methyl)carba
moyl)oxy)methyl)phenoxy)tetrahydro-2H-pyran-2-carboxylic acid (3} & & 3-2)¢]
Lige!

271 343 3-15 TFA (8| 24 Wld Al F 2 efol = dfell 20%)°l &3l 5t L
0°Coll A 207 52 A 7|51, HPLCE HH-&-& 3l & MCE HHEx o 2
AZ% 5 AF = (crude) & U} WSS H 35St

47| A5 =5 DMF:THF 1:1¢]] < ©] 31, B-glucuronide linker carbonate (3 &%)
% TEA 2 @) E Y ATh HPLCE ®HE-& gelsto] vhg-Eo] glojA|, vh&-&
F A3}kl ol € o] A B o] E(Ethyl acetate, EA): 3+ H(Hexane) —

EA:H| §+-&-(methanol, MeOH) —» MC:MeOH<A] & Z 5l H A, HPLC & %
21353l 8 60.9%

'H NMR (500.1 MHz, Acetone) 6 10.9(s, 1H), 8.4(d, 1H), 8.1~8.0(t, 2H), 7.9~7.7(m,
2H), 7.45~7.32(t, 1H), 7.3~7.2(d, 1H), 7.2-7.1(t, 1H), 7.1~6.85(m, 2H), 5.5~5.3(m,
1H), 5.2~4.9(m, 4H), 4.7~4.5(m, 2H), 4.5~4.35(m, 1H), 4.3~4.25(s, 1H), 4.25~4.1(s,
1H), 4.0(d, 1H), 3.9~3.7(m, 4H), 3.7~3.4(m, 9H), 3.0~2.8(m, 4H), 2.7~2.6(m, 2H),
2.55~2.3(m, 6H), 1.3~1.1(m, 4H), 0.85~0.7(m, 3H)

B e R #5E (1 TEH= EE/= (6Dl Hluh o°c =1
3tell LiOH(hydrate, 6eq)& ¥ 3l 1 A3t &<t wdkgtt} HPLCE §H&-& &l gt
T, b EAY S 2 pH 37bA] AbA Btsto] A 7F A FH A s A & o HhebaL
oFiko] ol A& X MCE EF=& Al A th 751 99%.

'H NMR (500.1 MHz, DMSO) 6 10.245(s, 1H), 8.474(s, 1H), 8.323(s, 1H),
8.072-7.970(q, 2H), 7.867-7.721(m, 1H), 7.467(s, 1H), 7.324-7.229(q, 3H), 7.121(s,
1H), 6.960-6.861(t, 2H), 5.411(s, 1H), 5.208(s, 1H), 5.029-4.866(m, 4H), 5.411(s, 1H),
5.208(s, 1H), 5.029-4.866(t, 4H), 4.548-4.533(d, 1H), 4.400(s, 2H), 4.225-4.042(q,
4H), 4.0~3.5(m, 17H), 2.933(s, 1H), 2.871(s, 1H), 2.668-2.656(d, 3H), 2.441(s, 3H),
2.086(s, 3H), 1.140(s, 1H)

3)
(2R,3R4R,5S8,6S)-3,4,5-triacetoxy-6-(4-((((2-(((((S)-1-(chloromethyl)-8-methoxy-3-
(5-(3-morpholinopropanamido)benzo[b]selenophene-2-carbonyl)-2,3-dihydro-1H-
benzo[elindol-5-yl)oxy)carbonyl)((1-(15-(2,5-dioxo-2,5-dihydro-1H-pyrrol-1-yl)-13
-0x0-3,6,9-trioxa-12-azapentadecyl)-1H-1,2,3-triazol-4-yl)methyl)amino)ethyl)(me
thyl)carbamoyl)oxy)methyl)phenoxy)tetrahydro-2H-pyran-2-carboxylic acid
G E 3-3)9 4

313HE 3-2 (1 9 3%) 9} 2-(2-(2-(2-azidoethoxy)ethoxy)ethoxy)ethanamine (1.5
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)5 DMSO°l &8 Al 713, CuSO,(1 B %) 2 THPTA (1 §3)E 589
L] §_, Q.ﬁl— 3- 2/] DMSO _Q_oﬂoﬂ Hl—q_ /\‘: o]_/\:;E]:]/\]-Oﬂ (10 %}%}:)%
3120 ¥ 5 HPLC® 291831 a1, §h-3-o] v} X1 3 51 HPLCE: ©] &3
2|5ttt 8 82%.

[260] 'H NMR (500.1 MHz, DMSO) 6 10.396(s, 1H), 8.451(s, 1H), 8.073-8.056(d, 1H),
8.073-8.056(q, 2H), 7.728(m, 3H), 7.511-7.493(d, 1H), 7.282-7.205(t, 3H),
7.103-7.085(d, 1H), 7.000-6.940(m, 2H), 5.754(s, 0.5H), 5.1~4.9(m, 3H), 4.9~4.7(m,
2H), 4.6~4.5(s, 4H), 4.4~4.3(s, 1H), 4.2~3.9(m, 7H), 3.9~3.8(s, 3H), 3.75~3.6(s, 2H),
3.6~3.4(m, 8H), 3.2~3.1(s, 9H), 3.0~2.8(m, 6H), 2.6~2.45(m, 6H), 2.14~2.05(s, 4H),
1.8~1.7(s, 2H), 1.3~1.2(s, 1H)

2611 77 FAolA 5= 313HE-S DMFel <1 %, DIPEAQ2 B %) 2
2,5-dioxopyrrolidin-1-yl-3-(2,5-dioxo-2,5-dihydro- 1 H-pyrrol- 1-yl)propanoate (1.5
FHE WL Aol 2 A ZE F St anke itk 8 23%

[262] 'H NMR (500.1 MHz, DMSO) 6 10.383(s, 1H), 8.439(s, 1H), 8.35-8.3(d, 1H),
8.073-8.056(d, 1H), 7.978-7.951(t, 3H), 7.85-7.6(m, 1H), 7.510-7.492(d, 1H),
7.272-7.199(d, 3H), 7.097-7.080(t, 1H), 6.995-6.940(q, 3H), 5.000~4.7(m, 4H),
4.6~4.5(m, 4H), 4.45~4.3(s, 1H), 4.15~3.6(m, 10H), 3.6~3.2(m, 9H), 3.2~3.1(m, 3H),
3.0~2.8(m, 8H), 2.8~2.7(s, 3H), 2.7~2.3(m, 9H), 1.753(s, 2H), 1.234(s, 1H)

[263] 5. Eg}2F F 9 (Trastuzumab)-3| o] 2 = (3} & & 3, DS-24)¢] 234 &4

[264] V72 TCEP 2.75 eq DTPA 1mM V72

EK PH 7.25 Buffer mﬁ

37T incuvator 2hrs
CIDN

F A

¢
T.I

Mz oot JF oft

ot
i

[265]

I
-\
EET

HTmAb)E ]85} o GPC A H S o] &3t A &

iﬂ o= HC-LCE 1Ash= o[ 33t 435 2 7] R HC-HC=
2708 7HA & 47l 9] AbE R o] B3 A dlo] glo, ol &

A tris(2- Carboxyethyl) phosphine hydrochloride(TCEP)-& ©] &

St TH DARE oF 2 W #] oF 59 79~ 3} 91-8- A wkg-of) =47} §laL

ato] TCEP| |8 X4 3to] DAR 2 WA oF 59 Ht 4k

]

32
S n
ofo
i

‘

Lo oL ok
.
jihJ
off
o oSL'

o o for 7

A2 it qz rlo r2 2>
Roox Hr Xt g oo
¥@ -y o o O

by
ot
O
.—g‘—|~—|-°§?—1‘

[266] TmAb

ofl
off

)& PBS(pH=7.25)°] ¥<1 &, TCEP (2.75 @) & <1571 o] E] o] A]
T GPCE A ste] e AT =53 TE UV 372
okl gk &, DTPA | mM< % 1T} 5 mg/ml (DMSO 5%, PBS buffer
mal-¥ 71-2F & (10 B 3)S DMSO°] 0] 2 JdaFs @i},

37°Coll A 30 & vl HICZ 91 3, 712 ] W=t} §H5-9]

53} A 2 v} “12) 9)(gel permeation chromatography) & & 1} 3} ¢]
Te MEE& 551 a1, 3] 2~ E W (histidine) 30 mM, E @] 33 2 (trehalose) 80
mM, Tween® 20 0.01%, 50mM PBS(pH 6) ¢h5-& N o 2 A 22 Z o] &3}

% &
2 HE
o oy
g 0 o
mtm >
_IX?L -
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[267]
[268]

[269]

[270]

[271]

[272]

[273]

[274]
[275]
[276]

[277]
[278]

[279]

[280]

6. A E FA-4E %%L?ﬂ](ADC)—'] 4 A7

(1) E&25 F%-Glucuronide-3 & 3 ADCY] 27| i A
A Zv}E 13 ] (size exclusion chromatography, SEC) ¥4

SECE =177} & 743‘51 e rz AR AR o= g
& H(aggregation)®] 75 Q0 7 vt & 10 VEbH vEe} o], 3135 38
FE3tet= ADCE s A3, &30l 1% olst® - H o], & o] 719
dojrix] ke Felsksit.

(2) EZ}2FF%-Glucuronide-51 3 & 3 ADCY| 254 452§
A Zv}E 13 ] (hydrophobic interaction chromatography, HIC) +4]

5 20 YER ule} 7o, oF & of) &4 H](drug-to-antibody ratio, DAR)=0%]
A E ] DAR=2, 4, 6,8, 59 A S0l #AAA stz vhehgon, o]z A48
7-op o] FAo] vl S £, 58 A0] £ o nF.

(3) E&t 25 F%-Glucuronide-3- & 3 ADC9 Z2™ G4 (polymeric
reversed-phase, PLRP) +4]

PLRP+= 3l % g}A| o] 7 H2-& 29 sl ol (full reduction) =3 E & of] up =2
UEelW o 24 a3 9] o] - BXo] YA-oFE o] AT E =X 8ele 5= )
% 30 vheRdl uke) ghol, A7) ADCE g A, AA S FAME

3 g

Wl E o], AArEol A E A &2 Z(L0), Aol shuk AR 2L
SAREO AjfehAl &2 ZUHO), R SAME 77 s, &, 2 AL A jHe ZU(H]L,
H2, L H3)& A% A 25 LA 3 do| B 24, o]l ufel, DARO] 42598 gls
‘F M /\/\q

7.3 E3H o] & XF3= ADC«] g g4 4

(1) 3E 39] in vitro cell line 24 ¥

8} 3HE 32 NCINPT X 2130 xﬂig o1 g5t B4 L Folateln) Al
5= 40 YR uhe} o] of 2] A}l ol A Gly(Growth inhibition 50%, NCI NPT
Zr oA S e = A 357t pM o] 8kl w9 gk A &
UERH S o, 53] Bl A 3 3 9 (non-small lung cancer), CNS &, =21 <&
(melanoma), 2 21749 (renal cancer)®l] 5 83| 733t &4 -& Holal )

2) 3= 39] in vivo cell line &4 E4

3}5HE 3(DS-24)9] in vivo A ¥4 A3}, & 59 o] u]9- W& s E o A% in
vivo &4 o] & Fd S = AT

) IFE I NCIAEZF =AY ¢EH ZRAA &4 (sensitivity
difference between cancer types, TGI)

F7] 69 AE vlg o2 NCINPT 2130 o8 ot aus 913t
ETESY] dFo ME IS TAA FeAdol A A ST 1

60l LFER Ble} o], W E W (Leukemia) thH] B] A 324 #H ¢, CNS &, 2

= &,4%—01] tsho] & F A7 A 8l (tumor growth inhibition) &5 °] A=

R

(o3

.

Jol l-ﬂ 2
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N
N

213} ¢d T}, i3k, Wilcoxon’s rank sum testS o] -£3o] vl EH] 1 S A1E Tlof
p-value 0.0074 (< 0.05) & A ¢k TGI 2Fo] & E13F3I T o] & B2 815& 39
f;opjﬂ o‘t‘j 7@61—2}] ZJ_Q./\] ]L—_ 5‘4}_01: ad] 5;] ] NSCLC) Jﬂ%}-, j}\ﬂ =S ‘g—oﬂ

Adel Fo vebd 2 o 2 sheky o)

[281]  (HEZF=FFE-Glucuronide-3} 3= 3 ADCIADC (DS-24)]19] 274 &4

[282] 1) Her2 2 & o u}& ADC (DS-24) 4 £

[283]  &}7]19} o] $4 ¥l ADCi= DAR=4.25 2 ¥4 ¥l o1, 2 7}A]

FE ol A(ADCF1 2 ADC F2)°ll thate] f-AFSE 24 & Hebl AT
Ega5we] 8199 Her27F 2198 ¥l SK-Br-3 @ JIMT-1 cell lineol| 4] 2
Hojvpar, iz 224 A8 Her27} A& ® MCF-70 A = &4 o] v
A& o vk 168 AlZE A 2| A9 EAl o] #A vEhd A2 AR F 77t

MCF-7 cell lineol| 4] E¢FA3}7] w321 Ao 2 s g o)

240l

[284] 0
SJ ADC5 (DAR = 4.25) \)

N\/\,TI 0
~ N
N—N
0 % />
HN WS
T
[285] [%1]
SK-Br-3 9 (nM) JIMT-1 (nM) MCE-7 (nM)
96 h 168 h 96 h 168 h 96 h 168 h
ADCFl | 0.11 0.01 2.30 0.10 »>10 | 012
ADCE2 | 0.12 0.01 1.27 0.08 »>10 | 012
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[286] 2) MCF-73} NCI-N87 Al £ 2] ADC (DS-24)°] i3 A X &8 E4[62
MCE-7 3 NCI-N87 4| &8 0.02 nM WA] 100 nM 2] 7 7}HA] o] gk -5 5 ¢ ADC
(DS-24)2 3 Y Fot A g5t} & 72 T F-0-3 Ao thek v A g 3] 7
495 YeRH, & 7bi 2391 ICs, 4k vEebdh

[287] Her2-4+& NCI-N872 Egt A~ E -3} 3HE 3 ADCol| 71743k vt
Her2-+/d (negative)?! MCF-7+= A&t e o] Qlt}, 74| 4 0=, & 7a

1

2

1 % 7po]]
el B9} o], E g AF S -Glucuronide-3}3HE- 3 ADCE MCFE-73%
NCI-Ng7¢l] A &3k 3, Al Y ATPE A4 3lo] &8-S HA38 A},
Egtaf o] gl g Udl s NCINS7Il A &= & A4S Bola, 39S

W] 81 A] 9= MCF7ol A = W& A& B9l

[288]  3) ADC (DS-24)%] BT474 2% 2 H| 2ol = A& &% &<l

[289] %= 8acll VERW nie} o], EGAEFS] F S =) A SHE Her2- 4 A
BT474 A X59] 3249l TF 25| 2ol =5 A g2, 0.02nM WA 100nM 2] 7
7}A] Aol gt m o] ETtAESYE 9 E gl E ST Glucuronide- 3} 3= 3
ADCE A gsto] 25 & A&t & 8b 2 L= 8col] YFER L vl ghol,
F A0S e tig v XY 39 E4 & B3] ADC (DS-24)9] =2
A4S G Ao, ETAEFVY ICyH 18.19 nM©] 2L ADC
(DS-24)2] IC5p 0.23 nM 2 & ¥ = it

[290] 4) NCI-N87 o| F0]4] 5 & Edd A2 ADC (DS-24) 5.8 € A5 H3}

[291] EgAEFT] 81918 e 3= NCI-N87 Al X5 S =np-g-229])
o]Fol 23t T EgtAEFV 2 Eg s E SV Glucuronide-3F$HE- 2 [ADC
(DS-24)15 Z42F AW =2 Fof gk 2, 3ok A & AEkst it of 714,
EGAEFTE 5mg/kg o2 2 3] 54319 21, ADC (DS-24)+= 1 mg/kg 2 5
mg/kg &F R ZA47; 1 2y Fol st

[292] % 9a°] YER vpe} Zo], EgfAEF T Fol it U ADC (DS-24) 1 mg/kg
Eo] o Az o] - Ao Eok A AAE B o) §oAdo] 919, ADC
(DS-24) 5 mg/kg T woll A 471 7 7] ] F o 8kAl 494 7HA] F 4]
A7 7F AAA F2 A s FQAsERA T = obell YERd vEe} o], Fof 7] gk
k-2~ 50 A& 2 W37 gl ok wekA, ADC (DS-24) F-ol ol A =
AZFe Al A3} 5 o] 22 I E A ghol, S o YEA] @5 Al e E

[293] 5) NCI-N87 o] F-o] 4] & X do A9 ADC (DS-24)2] AEF ¥4 (CBC
AApel & 54 4

[294] NCI-N87 o] Fo| 2] B d o] g-5H 7ol A A /A o FEA el wnpg-29]
Y& APsto] - AV E ol &8l A A-oF= HEA I AvA o=
nh§-2=9] 3 A o] of WA JEFE v = A FRlshy] Y8l AT A4S
Al /\] 3}0314_

[295] % 10a°) Y ERG Ble} o), th Tt 2 o] ol A4 ¥l E - (white blood cell
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[296]

[297]

[298]

[299]

[300]

WBC), &% (neutrocyte, NEU), ¥ 3Z-* (lymphocyte, LYM), @&l (monocyte,
MONO) 5 AFAHE 59 F2= B4 HAG e, = 10be] Webd vhe} o],
A& - (red blood cell), 3| 2= =211 (hemoglobin), & A 4 (hematocrit) 5 {18
#AA FR = Holgh 2g Hol X &tom, H A8 84 (mean corpuscular
volume, MCV), ¥ 7 4 &+ & A 4 (mean corpuscular hemoglobin, MCH) %
& 43 = (platelet count, PLT)% 2FQ15}S1 T}

6) L8 & 23¢]d (High-throughput screening)< 5 3t DS-24 free-toxin 2]
AExF R HSYE SAFHAEAA Y &5 BF7}

% lla, = 11b 2 = e 747 AR A EE A5 USTMG, THEA =57F
AIEZTF KMS11, 2 3339h Al 5 RT1129] 0l §F 3155 3(DS-24) €] 7€
dolzEe] AZYEE QA 55S ZAE dolefolth. 1e]ar, & 12a, & 12b,

5 12¢, & 12d, & 12e, ¥ &= 12f+= Z2F L B A X S xb5- 3 Al 3 680 ofj g

3}eh= 3(DS-24) 9] 7F Ho| 2o A EZAEE A 5& F<Igh tlol g olth

20uM<S H a1 55 R V]| FEe], 14 7HA) B R E Al slo] of RS X E & 2
o1 s Al T|0 5 TSR o o el T bt ol el sk
AZSEATE o A 7 U Foll AE AEEE FA 8] 50%] ME AEES
ﬂ 8H 3}: ICs& ﬁ] Ak 0} A q

7] B4 " ICsE 8H7] [3 219 YEFH 21, DM, DM4, MMAE, 2 MMAF2]
749-1= KMS11 2 RT112%} H] 3ol x]* SEAF- e Al o] T 3 Al 3
AEE e msol AA 3 FAastedr). s Deruxtecan-linker®] 74 -§-= ¥.=
A oA vl 28t 55 Bl o, *ﬂJ* Z%H sol & dlo] ==
Hl & $h& A8 Folst 4= 19t} DS-242] A= H| e 22 T b e
MEAEE A8l a5 Bl
A EF S22 Al 3£ 2 Al £ (UBTMG) ol A Bl L gk T} &
F 100 ¥l WHA] 1,0008] o] 4 U] & IC,E LEFH AT
upeba, 2-glol] wE DS-24 oF=0] ¥ EF E L E A EF thate] B oFE ol
Hlal v -9~ a2 0 2 A E AEES Aalletes sl o= Al

H~
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[301]

[302]
[303]

[304]

[3%2]
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Dxd-Link

er

DS24

DM1

DM4

MMAE

MMAF

SN-38

KMS11(
MM)

N.D

1.22E-11

4.41E-11

2.29E-11

1.53E-10

9.14E-08

1.69E-07

RT112
(Bladder

)

6.71E-06

8.37E-12

4.31E-11

2.02E-11

2.59E-10

1.12E-07

1.56E-08

USTMG
(Glioblas
toma)

1.08E-05

3.39E-11

1.33E-08

1.51E-09

3.39E-09

3.53E-07

6.78E-08

GBM#1
(Glioblas
toma,
PDC)

2.47E-05

9.80E-10

1.33E-07

2.98E-08

5.16E-08

1.69E-05

1.28E-07

GBM#2
(Glioblas
toma,
PDC)

2.65E-05

2.64E-11

9.59E-08

5.31E-08

1.50E-08

1.36E-06

9.70E-08

GBM#3
(Glioblas
toma,
PDC)

7.91E-05

3.13E-11

4.44E-04

N.D

1.67E-04

3.11E-05

1.31E-07

GBM#4
(Glioblas
toma,
PDC)

N.D

2.15E-10

9.21E-08

8.15E-09

5.33E-08

8.86E-06

1.46E-07

8. 313t E 2 giv] S E 39 & &4

Lo s Fool 6 85 E 22
wrdo] W2 a7] 5152 30 e 2m T AA S

o 2

HE fie] ;2

3 E 2] (DS-26)

He BeEe g, KoL AT
24 (cell growth inhibition assay)&} 3}
[}
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[305] y \

N—

-

[306] [3}3HE 3] (DS-24)

[307] (\0 .
-/

[308] American Type Culture Collection (ATCC; Manassas, VA, USA)°l| 4] <] $+ Her-2
Gl 7ol Yok Al NCI-N87 R Q17F2] A4 9F Al 3£ SK-0OV3= H(well) &
500 70 o] Ml ¥EZA 384-9 E o] E (well plate)ol] A 3FATE 2 A]7F FoF
ZHold T, AXEZ 5 54 Y 14-¥JAE A2l D 84 Al ] Z(14-point
serial dilution series)= Y| ¥ A 353} (quadruplicate) A 2] ¥ 1 t}. 5% CO,

ZhGM 7)ol A 37°CR 3Y & QF vl kg ¥, firefly luciferase (ATPliteTM 1step,

PerkinElmer, MA, USA)Ol| 7| HFSE o} e .l EF]E A Ho]E R U EH A|A~H &
ol g3t A|E Q&Y -2 G5 ICs, ah-2 43] A5 % 2 ¥ E(GraphPad
Prism 5.0, CA, USA)®] 1 gk o = A4kl ek, 7-41 41 A3 442 8h7] [3%
317 Zom, & 13a @ % 13bol]A] NCI-N879l ﬂ%ﬂ DS-24 2 DS-269] 550

2 A X AEES 224 YEF AL, & 14a 2 5 14bol) A SK-OV39l tjj gt
DS-24 2 DS-262] -5 5ol & M E AEES 242 YERY QI
[309] 3%3]
ICs, (pM)/ AUC ICs, (pM)/ AUC
NCI-N87 SK-OV3
3stE 2 (DS-26) 55/477 42 / 481
3= 3 (DS-24) 0.05/277 0.01/160

[310] (* AUC : Area under the curve)

(1] AEd B B8 oA 2 98 goju, Bo| S5z /| Lok F el
X2 7h A 2] 1% Abgolut BEH el B2 MAehA] g
e A G A W] sbssths A2 oA F 4 Y2 Aol
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T4

P93k 1] sh7] s}eka] 124 A= =, w2 A g =3 7] (benzoselenophene-based)

SHeHE
[3F3h4] 1]
R ’
H R
0
/
R5O 5 Se

/\01—7] Q_ETLN 10]]}\

RIZ X gk 3= B[ A $HEl Gy S HI ZA 22 LA V], %

51001_1:27] %5{]@_—3}_}—1 H] ‘]%%C}ma]
8 = A

872 Al1Fol 3lolA,
o]

RIZ AALES afv) o] £88k= Cyyp S HIZAIZ 2L Z Y] 3= Cyy
e 2otV & xgahi= Aol al,
RERE, A4 SHH o 4 vwdr], E= old7]]l A<,
H A = A 3=
(87831 A1l AdoA,
RI-& 3] 52t d 7| (pyrrolidinyl group), ] ¥ 2] ] d 7| (piperidinyl group),
3] 7| 2} 2] | 7| (piperazinyl group),
4-v| &l 9] 7)) 2} % - 1-< 7] (4-methylpiperazin-1-yl group),
2 232 %= 7] (morpholino group),
7 7 7 T= 7 <
AR
N N N N

371 Y3z -CH,- 3= -GH,-& X393k Zlo]aL,
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4}7] Z3= -CHR-, -NR, -O-, 3= _§-& ¥ &3}= Al o] a1,
A7 RE A EEC L, Sd V& 88 A,

Hl A ) = A 33k
1

[ 4]

[ 5]
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u] 5 2} ] d 7] (piperazinyl group),

kY

o
N

T

K

X

4-v| &l 9] 7)) 2} % - 1-< 7] (4-methylpiperazin-1-yl group),

¥ =2 %2 %= 7] (morpholino group),
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A}7] Z+= -CHR-, -NR, -O-, == -S-& ¥ 8}5}= o] a1,
A7 RE A EEC L, Sd V& 88 A,
okel Al A&

(738111 Al 53l golA,

A7) Wz e 31322 5l7] 318 E 3 Ei= Bh] EE 490 A,
oFshA A&
[8}3H= 3]

[7d -8} 12]

o)
2 356‘;}3}%, 1A -oF & 4 3} A (antibody-drug conjugate) B 12|
R
2 b
R "
H
Nﬁ:i
0
/
R5O Se

&7 skt 19 A,
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[7(

(alemtuzumab), ©}32] 5=} (apolizumab),

-
H

-
H

2] 5= vH(atlizumab), v} 3] W] -5

£
(bapineuzumab), | HFA]| =5} (bevacizumab), H] v}

oAl 2] =Y (aselizumab), o}

Al (cantuzumab mertansine),

(bivatuzumab mertansine),

A 2] =5 (cedelizumab), Al 25 2] 521} 3| & (certolizumab pegol),

-
H

| S
=5

A &AW (cetuximab), A =F A 54 (cidfusituzumab), Al

(cidtuzumab), TFE 2] 524 (daclizumab), °l & 2] 5% (eculizumab),

-
H

(epratuzumab), Ay

TN
(erlizumab), ol 254 A YHertumaxomab), 2 H| 521 (felvizumab),

of] 28] =% (efalizumab), ©l|



45

WO 2021/153984 PCT/KR2021/001082

[7d7-8F 18]

[7d7-8F 19]

[7d -8} 20]

F=5 8% (fontolizumab), A 5T (gemtuzumab), 555 L2714l
(gemtuzumab ozogamicin), ©] 2 2] FE. 5} E] - A ¥k(ibritumomab tiuxetan),
o = &4 @ Z7H1] Al (inotuzumab ozogamicin), ©] & 2] 57

(lplhmumab), E]'Hﬂ 'I'IE"‘ZF El:]]_ (labetuzumab), % 'I—|E———Zr E’j]' (lintuzumab), H]»%E———Zr E’:}-

matuzumab), M = 2] =5} (mepolizumab), X EFH] 525 (motavizumab),
p
Y EH] =Y} (motovizumab), W EFE] 524 (natalizumab), Y X575
(nimotuzumab), & ZH]| 5=V} (nolovizumab), 7 7FH] =% (numavizumab),
S A5 (ocrelizumab), &2 =Y} (omalizumab), 22 H] 524
alivizumab), 3 Y 5 (panitumumab), I+~ Z 2] 525 (pascolizumab),
p p p
) E A 524 (pecfusituzumab), ] 55} (pectuzumab), 3| 2554
(pertuzumab), F] A 2] =4} (pexelizumab), & 2] H] 55 (ralivizumab),
2 ] =5} (ranibizumab), @l & 2] 8] 5V (reslivizumab), @l &85
(reslizumab), E A H] =} (resyvizumab), 2] 5-A] ¥ (rituximab), 2 2] 5=}
rovelizumab), F= 2] =% (ruplizumab), A H. 2 525} (sibrotuzumab),
p
A& F 5 (siplizumab), =551 (sontuzumab), EF7HFF11 H E g A g

(tacatuzumab tetraxetan), B} 5= A| =5} (tadocizumab), B¢ =5} (talizumab),

Bl g vl (tefibazumab), £ 2] =5 (tocilizumab), B8] 5

(toralizumab), = A] 5 X T (tositumomab), E &+ 2~5F5 (trastuzumab),

FAZEFTY AR Z71 (tucotuzumab celmoleukin), FF-A| 55

(tucusituzumab), -$-7}H] =5} (umavizumab), F-Z 5 A5 (urtoxazumab),
2 v A 2] =1 (visilizumab) o] A A B ] = RS E sk A,
SHA-oF = ARtA i 1] AT A o R g EH = .

A 12 &l o] A,

A7 WA= A b W s A BUbe A WA1E Eetbehs A4,
FA-oF 2 ATA iz 1o ofAIsHA o2 5 8= 1,

Al 12 3ol
R'-2 3] & 2] ] d 7| (pyrrolidinyl group), ¥ 7 2] t] { 7| (piperidinyl group),
3] | 2}-#] d 7] (piperazinyl group),

4-) &l 51 o] 2} 71 -1-2 7] (4-methylpiperazin-1-yl group),

2 232 %= 7] (morpholino group),
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[5=1]
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[5=5]
v M= : B16F10 (Murlne Melanoma Cell line)
v MIE £ :1x10 cell’mouse
v F0d H9 : DS-24 (5 ug/kg, 50 ug/kg, 100 ug/kg, IV, F 23[)
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o~ 2500
E 2000
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g 1000 — 1500 — Control
E 500 ar oy g ------- DS-24 (5)
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& < 1000-
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< Q‘b Qq,’ %
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E 2000 . E 3
2 1500 ue 0
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[5=8b]

BT-474 (Day14)

Trastuzumab

—O— Trastuzumab-DS24

100 —

(%) AMllGeBIA 18D

1
—
|

log[drug], M

[5=8¢]

18.19 nM
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//////////////////////////////////////
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[5=9a]

NCI-N87

Tumor volume (mm3)
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—e— Control

-.m- Trastuzumab-DS24 (1mg/kg)
--a-- Trastuzumab-DS24 (5mg/kg)
- Trastuzumab (5mg/kg, q2w)

Days after regrouping
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N
o
n

Bode weight (g)
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60
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_=_ G4. Trastuzumab {5mpk, q2w)

20 30

Days (after regrouping and injection)

40
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[5=10a]
CBC analysis (Mean + SD)
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