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c6 hoat tinh sinh hoc véi phél tu. Hop chat dugc boc 16 con lién quan dén phan tir ¢6 hoat
tinh sinh hoc va hop chét tiép hop phéi tir, ‘trong d6 phan tir c6 hoat tinh sinh hoc duoc lién
két Vo1 phéi tir théng qua hop chat lién két. Sang ché con d& cap dén ché pham chua hop
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ctia té bao bat thuong va phuong phap diéu tri bénh bang cach sir dung hop chét tiép hop
hodc ché pham néu trén.
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Linh vye ky thuat dwge dé cip

Séng ché dé& cap dén hop chit tiép hop phdi tr-phén tk ¢6 hoat tinh sinh hoc,
trong d6 phdi tr dugc lién két v6i phan tir ¢6 hoat tinh sinh hoc thong qua hgp chét
lién két. Sang ché con dé cap dén hop chét tiép hop trong duoc pham dé sir dung trong
cac ing dung diéu tri bénh khac nhau.

Tinh trang k§ thuét ciia sing ché

Bénh ting sinh dugc ddc trung boi su sinh trudng va lan rong khdng duge kiém
S04t clia cac té bao bat thuong. Néu sy lan rong khong dugce kiém soét, n6 c¢6 thé din
dén tir vong. Sy ting sinh bat thudng, vi du, bénh ung thu, gy ra bdi ca cac yéu t6
bén ngoai (vi du, thudc 14, hoa chét, blrc xa va cic vi sinh vat 13y nhidm) va céc yéu td
bén trong (cac dot bién di truyén, tinh trang ctia hé mién dich, cac dot bién xuét hién
do su chuyén héa). Cac yéu t6 nguyén nhan nay c6 thé cing tac dong hodc tudn ty dé
kich thich hodc thiic ddy su ting sinh bit thuong. Bénh ung thu dugc didu tri bang
cach phau thuat, bic xa, hoa tri, hormon va liéu phap mién dich. Tuy nhién, van c6

nhu ciu vé thudc chong tang sinh hiéu qua hon.

Liéu phap chéng ting sinh ly tuéng s& lam phan phéi huéng dich cac chét gay
doc té bao ndng dd cao vao cac té bao khdi u va giit cho cac té bao binh thuong khong
bi anh huéng. Viéc didu tri bing phwong phip héa tri thong thudng, cung véi
maytansin vi dy, bi han ché do céc tac dung phu doc hai phét sinh béi cac tdc dong
cta thube 1én cac té bao khéng ung thu. C4c phwong phdp khic nhau dé phan phdi
thudc huéng dich da dugc thir, bao gdm viée sir dung hop chét tiép hop cua cac dau
do hudng dich khdi u (nhu céc khéng thé hoic yéu td sinh trudng) véi cac doc t6 nhu
doc té Pseudomonas hoic doc t6 bénh bach hau, ma lam ngung su tdng hop cua cac
protein va té bao. Tuy nhién, cdc tdc dung phu ndy bao gbm phan tmg ctia hé mién
dich do céc thanh phan khong phai & nguoi ciia cac hop chét tiép hop nay. Hon nita,
tho1i gian ban thai ciia hop chét tiép hop thude bi han ché do su dao thai khéi tudn hoan

qua qua trinh loc & than, va su suy thoai theo so dd, dugc hép thu bai hé ludi ndi mod
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(reticuloendothelial system - RES), va tich tu trong cdc co quan va m6 khong huéng

dich.

US 2013/029900 A1 (WIDDISON WAYNE C [US]) bdc 16 thé tiép hop ctia
khang thé vi maytansinoit thong qua mdi lién két bao gdm valin va xitrulin hodc hai
gbc alanin. J. A. REDDY ET AL: “Folate Receptor-Specific Antitumor Activity of
EC131, a Folate-Maytansinoid Conjugate”, (CANCER RESEARCH, vol. 67, no. 13,
1 July 2007, pages 6376-6382, XP055135216) boc 16 thé tiép hop cua axit folic véi
maytansinoit thong qua mdi lién két tetrapeptit. J. A. DAVIS ET AL: “In Vitro
Characterization of the Drug-Drug Interaction Potential of Catabolites of Antibody-
Maytansinoid Conjugates”, (DRUG METABOLISM AND DISPOSITION, vol. 40,
no. 10, 29 June 2012, pages 1927-1934, XP055135213) bdc 10 lysin-SMCC-DM1.

Mot phuong phap khéac st dung céc chét dan thudc thu dong nhu polyme,
liposom, va vi hat polyme dé tan dung khd ndng siéu thdm cua ndi mé mach trong md
khdi u. Thudc polyme va cac dai phan tir tich tu trong khdi u rin do kha nang thim va
co ché Iuu giit duoc ting cudng. Tuy nhién, cac hang rao sir dung cac phén phéi hudng
dich nay bao gdm sur thanh thai nhanh c4c hat ngoai lai ra khoi mau, va su can trd bang
phuong phép k¥ thuat dé thu duge hé phéan phéi thude duge dung, duge chuén hoa cao
¢6 tinh dic hiéu va chon loc can thiét dé lién két céc té bao khdi u.

Do vdy, ton tai nhu cau vé& cac hop chat chdng ting sinh huéng dich.

Ban chit ky thuit ciia sang ché

Sang ché d& cap dén hop chét tiép hop c6 cong thirc cdu tao (I) sau:

L+22—A——W X—Y z,—D
a ey

trong do:

L khong c6 mit hoc 14 phbi tir;
va trong do:
khi L 14 phdi tir, L c6 kha ning lién két v&i té bao hodc quan thé té bao;

a 12 sé nguyén nam trong khoang tir 1 dén 10;
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mbi Z, va Z1 doc lap 1a khong c6 mit hoac 1a gbe dém;

D 1a phén tir ¢6 hoat tinh sinh hoc;

A 13 axit amin c6 trong ty nhién hodc khdng c6 trong tu nhi€n, hodc
peptit c6 chira 2 dén 20 axit amin;

W khong c6 mit, 14 -O-, -S-, -CRsRe-, -NR4-;

va trong d6: mdi Rs, Rs, va Re doc 14p 12 H, hodc alkyl, alkenyl, alkynyl,
aryl, heteroaryl, hogc heteroxyclyl duogc thé hodc khong dugc thé;

X khdng c6 mit, 14 aryl, heteroaryl, xycloalkyl, heteroxyclyl, trong d6
aryl, heteroaryl, xycloalkyl, va heteroxyclyl nay tuy y dugc thé; va

Y khong c¢6 mit, hodc la goc dém.

Sang ché con dé xut chét lién két - hop chét c6 hoat tinh sinh hoc ¢6 cong thirc
chu tao (V) sau:
Z,—A—W—X—Y—2Z;—D V)
trong do:
mdi Z» va Z1 doc 1ap 1a khdng c6 mat hodc la gbc dém;
D 1a phan tr ¢6 hoat tinh sinh hoc;
A 13 axit amin c6 trong tu nhién hodc khong cé trong tu nhién, hodc
peptit c6 chira 2 dén 20 axit amin;
W khong cé mat, 14 -O-, -S-, -CRsRe-, -NR4-;
va trong do: mdi Rs, Rs, va Re doc 14p 12 H, hodc alkyl, alkenyl, alkynyl,
aryl, heteroaryl, hodc heteroxyclyl dugc thé hodc khong dugc thé;
X khong c6 mit, 1a aryl, heteroaryl, xycloalkyl, heteroxyclyl, trong d6
aryl, heteroaryl, xycloalkyl, va heteroxyclyl nay tay y duoc thé; va
Y khong c6 mit, hodc 1a géc dém.
Sang ché con dé xuit hop chét lién két c6 cong thirc cdu tao (VI) sau.
Theo mot phuong an, hop chét lién két c¢6 cong thire (VI):
Z,—A—W—X—Y—72, (VD)
trong do:

mdi Z» va Z1 doc 1ap 1a khong c6 mit hodc 1a goc dém;

_4-
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A 13 axit amin c6 trong ty nhién hodc khoéng c6 trong tu nhi€n, hoac

peptit c6 chira 2 dén 20 axit amin;
W khong ¢ mit, 13 -O-, -S-, -CRsR¢-, -NR4-;

X khong c6 mit, 1a aryl, heteroaryl, xycloalkyl, heteroxyclyl, trong d6
aryl, heteroaryl, xycloalkyl, va heteroxyclyl nay tuy y dugc thé;

Ry7
A /“\ A3
izz'/ R; Rs/ \!555
Y khong c6 mit, 1a , hoac

A4_A5

Y
Lti/ 1\R1 R{ 3\3}55

trong d6 mdi A1, A3, Ri va Rs doc 14p 1a khong c6 mit, 13 axit amin,
peptit c6 2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, -CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -O-
C(=0)-0-, -C(=0)-(CHx)p1-, -C(=0)-0-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, -(0-(CH2)p2-)p3-, -((CH2)p2-O-)p3-, -C(=8S)-, -C(=5)-8S~, -S-C(=S)-, -
C(=S)-NH-, -S-C(=S)-S-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-~, -O-
C(=0)-NRu-, trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y dugc thé;

mdi Asva As doc 1ap 1a —O-, -S-, -NRys-, -CRsRe-;

Ri17 dugce chon tir nhdém bao gém 0, S, NRis, CRsRg;

Ris duoc chon tir nhém bao gdm H, alkyl, alkynyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, va axyl, trong d6 alkyl, alkynyl, alkenyl,
xycloalkyl, aryl, heteroaryl, heteroxyclyl, va axyl nay tay y dugc thé;

mdi Rs, Rs, Rs va Rg doc 14p 1a H, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, hodc heteroxyclyl dugc thé hozc khong duoc thé;

mdi pl, p2 va p3 doc 1ap 1a 0, hodc s6 nguyén nam trong khodng tir 1
dén 100; va
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x1a 0, 1 hoac 2.

Theo mot khia canh, sang ché d& xuit hop chit c6 cong thirc (VI), trong d6 Z»

¢ cong thure cau tao sau:

-ZoA-Zon-Zac-Zap-,

trong do:

mdi Zaa, ZoB, Zac va Zop ddc 14p 1a khong c6 mat, 1a axit amin, peptit c6
2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -O-C(=0)-0O-, -
C(=0)-(CHx)p1, -C(=0)-O-(CHy)p1, -(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-
(CH2)p2-)p3-» ~((CH2)p2-O-)p3-, -C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-
C(=S)-S-, -S-, -SO-, -S0»-, -NRy4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -
N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4), -O-

O O
peSp e
Y

C(=S)-N(R4)-, -C(=S)-N(R4)-, -N=C=S, -N=C=0, O hogc O ,

trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl
tuy y dugce thé va mdi R4, Rs, R va Rg doc 1ap 1a H, hodc alkyl, alkenyl, alkynyl, aryl,

heteroaryl, hodc heteroxyclyl dugc thé hodc khong duoc thé.

Sang ché con dé xuit duoc phém chita lugng httu hiéu dung dé diéu tri bénh
ctia hop chét c6 cong thic (I) hodc mubi dugc dung ctia n6 va mot hodc nhiéu chét

mang, chét pha loang, hodc ta dugc dugc dung.

Sang ché con dé xuét phuong phap lam giam, lam chdm hodc lam ngung sy
sinh trudng cua té bao bét thudong bao gébm budc cho té bao bat thudng nay tiép xtic
v6i hop chét c6 cong thire (1), voi lugng du dé 1am cham, 1am gidm ho#c lam nglng
su sinh trudng ctia té bao bét thudng, va trong d6 sy sinh trudng cua té bao bat thuong
ndy dugc 1am cham, 1lam giam hodc 1am ngimg lai.

Sang ché con dé xudt phuong phép diét té bao, bao gébm budc cho té bao nay
tiép xiic v6i hop chat c6 cong thirc (I), v6i lugng du dé tiéu diét té bao, va trong do té

bao nay bi tiéu diét.
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Sang ché con dé xuat phuong phap diéu tri roi loan y hoc ¢ ca thé mic rdi loan
y hoc ndy, bao gdm budc cho ca thé nay st dung mot luong hitu hiu cua ché phim

chira hop chét ¢ cong thire (D).

Sang ché con dé cap dén ché phim chira hop chét c6 cong thirc (I) dé sir dung
dé 1am giam kich thudc cia khéi u, lam ngimg su ting kich thudc cia khéi u, 1am
giam su ting sinh cua khéi u, hodc ngin chin sy ting sinh cla khéi u & c4 thé can didu
tri bao gdm buéc cho c4 thé nay st dung mot lugng hitu hiéu cia ché phdm dé lam
giam kich thudc cua khdi u, 1am nging sy ting kich thudce cia khéi u, 1am giam su
tang sinh cua khdi u, hodc ngan chin su ting sinh cla khéi u, trong d6 ché pham nay

chira hop chét ¢6 cong thic (I).

Sang ché con dé cap dén hop chét lién két phan tir c6 hoat tinh sinh hoc dang
tién chit c6 cong thie (V). Hop chét c6 cong thic (V) tao ra cac khéi kién tric cho
hop chét tiép hop c6 cong thire (I). Ngoai ra, hop chét c6 cong thirc (V) c6 thé dugc

tao ra & dang ché pham, dugc pham va mudi dugc dung cua no.

Sang ché con bao gdm viée st dung ché pham bt ky chira hop chét c6 cong
thac (I) va/hodc dugc phim dé san xudt thubc ding trong diéu tri, ngin ngira va/hodc

lam thuyén giam rdi loan y hoc.

Sang ché con bao gbm ché pham chira hop chéit c6 cdng thirc (I) va/hodce dugc
phim dé sir dung trong san xuét thudc ding trong diéu tri, ngan ngira va/hodc lam
thuyén gidm khdi u.

MO t4 vén tit cac hinh vé

Céc hinh vé tir Fig.1 dén Fig.8 thé hién céc két qua cta thit nghiém vé kha ning
séng s6t clia té bao, trong d6 cac dong té bao ung thu khac nhau dugc phat trién in
vitro va duoc diéu tri bdng cac phan pha lodng theo thir ty ctia khang thé, thubc tu do,
hodc thé tiép hop khang thé-thue nhw duge thé hién. Ty 1¢ sdng sét theo phan trim
dugc xac dinh theo phuong phéap néu trong Vi du 14.

Fig. 1A thé hién cac két qua vé kha ning sdng sot té bao clia cac té bao C4-2
(dong té bao ung thu tuyén tién liét) dugc diéu tri bang hop chét 2, khéng thé d6i chimg
isotyp duoc tiép hop v6i hop chét 3 ("Déi chung isotyp-3"), khang thé khdang PSMA
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duoc tiép hop véi hop chét 3 ("PSMA-3"), va khang thé khang PSMA khong dugc
tiép hop ("PSMA").

Fig. 1B thé hién céc két qua vé kha ning sbng sot té bao ciia céac té bao C4-2
(dong té bao ung thu tuyén tién liét) dugc didu tri bing hop cht 6, khang thé ddi ching
isotyp duoc tiép hop véi hop chét 7 ("Déi chung isotyp-7"), khang thé khang PSMA
dugc tiép hop vé6i hop chat 7 ("PSMA-7"), va khéng thé khang PSMA khong duoc
tiép hop ("PSMA").

Fig. 1C thé hién cic két qua vé kha ning sdng sot té bao ctia cac té bao C4-2
(dong té bao ung thu tuyén tién liét) duoc didu tri bing hop chét 25, khang thé d6i
ching isotyp dugce tiép hop v&i hop chét 21 ("Déi chung isotyp-21"), khang thé khang
PSMA duoc tiép hop v6i hop chat 21 ("PSMA-21"), va khéng thé khéang PSMA khong
dugce tiép hop ("PSMA").

Fig. 2 thé hién cic két qua vé kha ning sbng sot té bao ciia cac té bao
PC3/hSTEAP1 (dong té bao ung thu tuyén tién liét biéu hién hSTEAP1 ngoai sinh)
duogc didu tri bang hop chit 6, khang thé dbi ching isotyp dugc tiép hop véi hop chét
7 ("Déi ching isotyp-7"), khang thé khang STEAP1 duoc tiép hop vé6i hop chét 7
("STEAP1-7"), va khéng thé khang STEAP1 khong dugc tiép hop ("STEAP1").

Fig. 3 thé hién cic két qua vé kha ning séng s6t té bao cua cac té bao T47D
(dong té bao ung thu vi) duge didu tri bing hop chét 6, khang thé ddi chung isotyp
duoc tiép hop véi hop chét 7 ("Déi chung isotyp-7"), khang thé khang PRLR dugc
tiép hop véi hop chat 7 ("PRLR-7"), va khang thé khang PRLR khong dugc tiép hop
("PRLR").

Fig. 4 thé hién cac két qua vé& kha niang sbng sot té bao cua cic t& bao
HEK?293/hEGFRVIII (té bao HEK293 biéu hién hEGFRVIII ngoai sinh) dugc diéu tri
béng hop chét 6, khéng thé dbi chtng isotyp duoc tiép hop véi hop chét 7 ("Déi chimg
isotyp-7"), khang thé khang EGFRVIII dugc tiép hop véi hop chat 7 ("EGFRVIIL-7"),
va khang thé khang EGFRVIII khong dugc tiép hop ("EGFRvVIII").

Fig. 5 thé hién cic két qua vé kha nang song sot t€ bao cia cac té bao

MMT/hEGFRVIII (t& bao MMT biéu hién hEGFRVIII ngoai sinh) dugc diéu tri bang
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hop chit 6, khang thé déi chimg isotyp dugc tiép hop véi hop chit 7 ("Déi chimg
isotyp-7"), khang thé khang EGFRVIII dugc tiép hop véi hop chat 7 ("EGFRVIIL-7"),
va khang thé khang EGFRVIII khong dugc tiép hop ("EGFRVIII").

Fig. 6 thé hién cic két qua vé kha ning séng sot té bao cua céc té bao
U251/hEGFRVIII (té bao U251 biéu hién hEGFRVIII ngoai sinh) duge diéu tri bang
hop chit 6, khing thé ddi chimg isotyp dugc tiép hop véi hop chét 7 ("P&i ching
isotyp-7"), khéng thé khang EGFRVIII dugc tiép hop véi hop chat 7 ("EGFRVIIL-7"),
va khéng thé khang EGFRVIII khong duge tiép hop ("EGFRVIII").

Céc hinh v& Fig. 7A va Fig. 7B 14n luot thé hién cac két qua vé kha ning sbng
s6t t& bao cua cac té bio HEK293 va US7MG, dugc didu tri bing cac hop chit 6, 27,
29 va 31 (tht ca déu dugc tiép hop).

Céc hinh vé tir Fig. 8A dén Fig. S8E 1an Iuot thé hién cac két qua vé kha ning
sbng sot té bao clia cdc té bao HEK293, U251, C4-2, PC3 va MMT, dugc diéu trj bang
cac hop chét 6, 9, 33 va 35 (it ca déu dugc tiép hop).

Mo ta chi tiét sang ché

Viéc tham khao céc phuong 4n da biét néu trong phan mo ta sau dugc xem 1a
chi nhdm minh hoa cho céc nguyén ly trong ban mo ta. Ngoai ra, nhidu cai bién va
thay ddi s& rd rang d6i v6i ngudi ¢ hidu biét trung binh vé linh vyuc k¥ thuat nay, va
khong dung dé gi6i han sang ché & cac cAu trac va quy trinh chinh xac dugc thé hién
nhu dugc néu trong ban md ta. Do do, tht c& céc cai bién thich hop va dang tuong
duong thich hop co6 thé duge s dung nim trong pham vi cua sang ché va duogc xéc

dinh boi cac diém yéu ciu bao h kém theo.

Cum tir “chira”, “bao gbm” va “gdm” khi dugc st dung trong ban mo ta va
trong cac diém yéu cu bao ho kém theo dung dé chi 5 su c6 mit clia cac déu hiéu, sb
nguyén, thanh phén, hozc buéc duge néu, nhung ching khong loai trir sy ¢6 mat hodc
bd sung cua mot hodc nhiéu diu hiéu, sb nguyén, thanh phﬁn, hodc buédc bd sung cua

chung.
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Céc thuat ngit chung dugc st dung theo phuong 4n bét ky trong s cac phwong
4n ctia ban mo ta co thé dugc xéac dinh nhu sau; tuy nhién, nghia ctia chung dugc néu

khong nén dugc hiéu 1a 1am gi6i han pham vi cia chinh thuét ngit nay.

Thuét ngit “hop chit tiép hop” duge st dung ¢ day ding dé chi hop chét c6
chtra phéi ttt, chét lién két va phan tr ¢6 hoat tinh sinh hoc. Céac vi du minh hoa bao
gdm hop chit ¢6 cong thie (I), (IIT) va (IV).

Thuat ngir “gdc dém” dugc st dung & day dung dé chi khéi kién tric hoa hoc
ctia hop chét lién két duge st dung dé tach v& mat khong gian phdi tir khoi phan & ¢6
hoat tinh sinh hoc va d& cho hién twong di héa hop chét lién két xdy ra bén trong céc

t€ bao. Goc dém nay c6 thé dugce thé hién béi Z1 va Za.

Thuét ngit “macrolit” dugc st dung & diy dung dé chi phén tir c6 hoat tinh sinh

hoc bét ky ¢6 vong macrolit.

Thuét ngit “alkyl” dugc st dung ¢ day dung dé chi nhém hydrocacbon ¢6 cong
thitc chung CoHan +1. Céc vi du v& alkyl bao gdm: metyl, etyl, 1-propyl, 2-propyl, 1-
butyl, va hop chét trong tu. Alkyl dién hinh c6 mot dén mudi nguyén tir cacbon, mot
dén chin nguyén tir cacbon, mot dén tam nguyén t&r cacbon, mot dén bay nguyén tir
cacbon, mot dén sau nguyén tir cacbon, mot dén nam nguyén t& cacbon, mot dén bbn
nguyén tir cacbon, mt dén ba nguyén tir cacbon, mot dén hai nguyén tir cacbon hogc

mot nguyén tir cacbon.

Thuét ngit “aryl” dugc st dung ¢ ddy dung dé chi hydrocacbon thom hoa tri
mot hodc da vong thudng co6 6 dén 18 nguyén tir cacbon. Vi du v& aryl bao gdm phenyl
(gidng nhu benzen), benzen dugc thé, naphtalen, anthraxen, indenyl, tetrahydronaptyl
va hop chét tuong tu.

Thuat ngit “alkenyl” dugc st dung & day dung dé chi gdc hydrocacbon béo
mach thing hoic mach nhanh hoa tri mét ¢ hai hodc nhiéu nguyén tir cacbon c6 it
nhit mdt vi tri khong no. Alkenyl ¢ cong thirc chung l1a RoC=CR,. Céc vi du vé
alkenyl bao gdm: etylenyl, vinyl, alyl, va dang tuong tu.

Thuat ngit “alkynyl” dugc st dung & day dung dé chi gbc hydrocacbon béo

héa tri mot chira mdt lién két ba. Alkynyl dién hinh c6 hai dén hai muoi nguyén tir
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cacbon (va bao goém it nhat mot lién két ba). Cac vi du vé alkynyl bao gbm etynyl,

propynyl, 1-butynyl, 2-butynyl, 1-pentynyl, hexynyl va hgp chét tuong tu.

Thuét ngit “xycloalkyl” dugc st dung & ddy, dung dé chi gbc vong vong cacbon
no hoa tri mot. Xycloalkyl dién hinh 1a gbc vong don vong c6 3 dén 7 canh. Mot vi du

v& xycloalkyl 1a xyclohexyl.

Thuét ngtt “heteroaryl” dugc st dung & day, dung dé chi gbc thom hoa tri mot
cua vong ¢6 5 hodc 6 canh. Heteroaryl bao gbm céc hé vong ngung tu (it nhét mot
vong phai la vong thom) ma bao gbdm 1én dén 5 dén 18 nguyén tit, chira mdt hodc
nhiéu nguyén tir khac loai doc 1ap dugc chon tir nito, luu huynh hodc oxy. Heteroaryl
néu lam vi du 13 pyridinyl, triazolyl, furyl, pyrazinyl, thienyl, isoxazolyl, indazolyl,

furazanyl, benzothiazolyl, quinazolinyl, va furopyridinyl.

Thut ngit “heteroxyclyl” dugc st dung & day dung dé chi gbc vong cacbon no
hodc no mot phan thudng c6 3 dén 18 nguyén tir cacbon trong do it nhét mot nguyén
tt trong vong 12 nguyén ti khac loai dugc chon tir nito, oxy, phospho, va luu huynh.
Heteroxycyl co thé 13, vi du, mot vong hodc hai vong. Heteroxyclyl ching han 13
pyrolidinyl, tetrahydrofuranyl, dihydropyranyl, thioxanyl, 2H-pyranyl, dioxanyl,
dithianyl, piperidino, va hop chét tuong tu.

Cum tr “mudi duge dung” dugc st dung ¢ ddy ding dé chi ca mudi hiru co va
mubi vo co clia cac hop chét tiép hop dugc néu trong ban mo ta, vi du, hop chét co6
cong thuce (1), (1), AV) va (V). Céac mubi nay 1a duge dung va bao gbm: sulfat, xitrat,
nitrat, phosphat, ascorbat, bromua, gluconat, benzoat, oxalat, pantothenat, va hgp chét
tuong ty. Luuy rang mudi dugc dung & day c6 thé bao gdbm nhiéu hon mot nguyén tir
tich dién trong ciu tao ciia n6 cling nhu mot hodc nhidu ion déi. Viéc diéu ché hop
chét tiép hop trong ban md ta dudi dang mudi duge dung di duge biét boi ngudi co

hidu biét trung binh vé linh vyc k¥ thuét nay.

Thuét ngtt “khéng thé ngudi” duge str dung & ddy bao gdm cac khang thé c6
ving bién ddi va viing hing dinh ¢ ngudn gdc tir trinh ty globulin mién dich & nguoi.
mAb & nguoi theo sdng ché c6 thé bao gdm céc gbe axit amin ma khong dugc ma héa
bang trinh tu globulin mién dich & ngudi (vi dy, cac thé dot bién dugc tao ra bing cch

gdy dot bién ngiu nhién hodc dic higu diém in vitro hodc bang dot bién sinh dudng in

-11-



34777

vivo), vi dy, trong cac CDR va cu thé 1a CDR3. Tuy nhién, thuét ngt “khang thé
ngudi”, dugc st dung & day, khong bao gdbm mAb trong d6 trinh ty CDR c6 ngudn
gbc tir dong mam cta mdt loai dong vat c6 va khac duge ghép Ién trén trinh tw FR &
nguoi.

Thuét ngit “lugng hitu hiéu dung dé diéu tri bénh” duoc st dung ¢ ddy dung dé
chi lwong dé tao ra tic dung mong muén cho d6i tugng st dung. Luong chinh x4c s&
phu thudc vao muyc dich didu tri, va s& dugc biét chéc chin boi ngudi c6 hiéu biét trung
binh v& linh vuc k§ thuat nay bang cach st dung cac ky thuat da biét (xem, vi du,

Lloyd (1999) The Art, Science and Technology of Pharmaceutical Compounding).
Phéi tir va hop chit lién két kém theo

Tinh hitu hiéu cta cac phuong an v& hop chét tiép hop dugc néu trong ban mod
ta phu thudc vao tinh chon loc cta phéi tir dé lién két hop chét lién két kem theo phdi
t cua no.

Theo mdt phuong an, phdi tr 12 phan ti bét ky c6 kha ning lién két co mot
phan dic hidu véi hop chét lién két kém theo d3 biét & dong vat c6 vi ma sy tuong tac
ndy c6 thé duge sit dung d8 diéu tri bénh. Theo mdt s khia canh, phéi tir c6 kha nang

lién két vai mot t€ bao hodc quan the t€ bao.

Phéi tir st dung trong ban md ta bao gdm cac khang thé, lymphokin, hormon,
yéu td sinh trudng, thu thé virut, interleukin, hodc phén tr hodc co chét lién két té bao

hodc lién két peptit bét ky khac.

Theo mot phuong an, phéi tir 1a khéng thé. Nhu duoc xé4c dinh trong ban mo
ta, khang thé dung dé chi khang thé don dong, khang thé da dong, manh khang thé
(Fab, Fab’, va F(ab)2, khang thé nho, khang thé thé hai, khéng thé thé ba, va khang
thé twong tw), va khang thé dac hiéu kép. Khang thé trong ban mo ta c6 thé dugc nhan
tinh hoa bang céach sir dung cac phuong phap duge mo ta trong patent My s6 6596541
va cong bd don My s6 2012/0096572, mdi tai ligu duge dua vao ddy bang cach vién

d&n toan bo.

Néu phéi tir 12 khang thé, thi n6 s& lién két véi hop chét lién két kem theo khang

nguyén ma la polypeptit va ¢ thé 1a phén t& xuyén mang (vi dy, thu thé) hodc yéu t6
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sinh truéng. Céac khang nguyén néu lam vi du bao gbm, nhung khong gi6i han &, cac
phén tir nhu renin; hormon sinh truéng, bao gdbm hormon sinh truéng & ngudi va
hmmmwthWMgébmy&mégﬁpmmghmmmwmhﬁwMghmmmﬁmén@n
giap; hormon kich thich tuyén giap; lipoprotein; alphal-khang trypsin; insulin chudi
A; insulin chudi B; proinsulin; hormon kich thich nang; canxitonin; hormon lutein
hoéa; glucagon; yéu td tao cuc dong nhu yéu té vme, yéu td IX, yéu t6 mé (TF), va yéu
t6 von Willebrands; yéu t6 chdng tao cuc dong nhu Protein C; yéu t6 loi nidu tim nhi;
chét hoat dong bé mat phéi; chét hoat héa plasminogen, nhu urokinaza hogc chét hoat
héa plasminogen biéu md (t-PA) hoic trong nudce tiéu ctia ngudi; bombesin; thrombin;
yéu t6 sinh truéng sinh huyét; yéu t6 alpha va beta hoai tir khéi u; enkephalinaza;
RANTES (dugc didu hoa dbi v6i su hoat héa té bao T binh thuong duge biéu hién va
tiét ra); protein viém dai thuc bao & nguoi (MIP-I-alpha); albumin huyét thanh, nhu
albumin huyét thanh nguoi; co chét trc ché Muellerian; relaxin chudi A; relaxin chudi
B; prorelaxin; peptit lién két gonadotropin & chudt; protein vi khuin, nhu
waWMﬂmDMmuwEkM@n@Wn%nﬁuﬁmﬂmmMTg@dméb%
(CTLA), nhu CTLA-4; inhibin; activin, yéu tb sinh trudng ndi moé mach (VEGF); thu
thé d6i voi hormon hodc yéu té sinh trudng; protein A hodc D; yéu t6 thap khép; yéu
t6 dinh dudng than kinh nhu yéu t6 dinh dudng thin kinh c¢6 ngudn gbc tir xuong
(BDNF), yéu t6 dinh dudng thin kinh 3, 4, 5, hogc 6 (NT-3, NT4, NT-5, hodc NT-6),
lm@y&méwmuwmgm%kmhMMNGE&y&uémm&mmgmngﬁnﬁmmﬁ&l
cau (PDGF); yéu t6 sinh truéng nguyén bao sgi nhu aFGF va bFGF; yéu t6 sinh truéng
nguyén bao soi thy thé 2 (FGFR2), yéu t6 sinh truéng biéu bi (EGF); yéu td sinh
truéng bién nap (TGF) nhu TGF-alpha va TGF-beta, bao gébm TGF-B1, TGF-B2, TGE-
B3, TGF-B4, hoic TGF-B5; yéu t6 sinh truéng-1 va -II gidng insulin (IGF-1 va IGF-II);
des(I-3)-IGF-1 (IGF-1 trong ndo), protein lién két voi yéu t6 sinh trudng gidng insulin,
EpCAM, GD3, FLT3, PSMA, PSCA, MUCI, MUCI6, STEAP, CEA, TENB2, thu thé
EphA, thu thé EphB, thu thé folat, FOLRI, mesothelin, cripto, alphavbeta6, integrin,
VEGF, VEGFR, EGFR, thy thé transferin, IRTAI, IRTA2, IRTA3, IRTA4, IRTAS;
protein CD nhu CD2, CD3, CD4, CD5, CD6, CD8, CDII, CDI4, CDI9, CD20, CD21,
CD22, CD25, CD26, CD28, CD30, CD33, CD36, CD37, CD38, CD40, CD44, CD52,
CD55, CD56, CD59, CD70, CD79, CD80, CD81, CD103, CD105, CD134, CD137,

-13-



34777

CD138, CDI52, hoic khang thé ma lién két voi mot hoge nhiéu khéang nguyén lién két
khéi u hodc thu thé bé mit té bao dugc boc 1 trong cong bd don My $62008/0171040
hodc cong bd don My s6 2008/0305044 va duge dua vao ddy bang cich vién dan;
erythropoietin; yéu t§ dan truyén xuong; doc t6 mién dich; protein tao hinh thai xuong
(BMP); interferon, nhu interferon-alpha, beta, va gama; yéu t8 kich thich khuén lac
(CSF), vi du, M-CSF, GM-CSF, va G-CSF; interleukin (IL), vi dy, tur IL-1 dén IL-10;
superoxit dismutaza; thu thé t& bao T; protein mang bé mit; yéu t6 1am ting sy phan
rd; khang nguyén virut nhu, vi dy, mot phﬁn cua voé HIV; protein van chuyén; thy thé
dinh cu; addresin; protein diéu hoa; integrin, nhu CDlla, CDIlb, CDllc, CDI8, ICAM,
VLA-4 va VCAM; khéng nguyén lién két khdi u nhu AFP, ALK, B7H4, protein
BAGE, B-catenin, brc-abl, BRCA1, BORIS, CA9 (cacbonic anhydraza IX), caspaza-
8, CD20, CD40, CD123, CDK4, CEA, CLEC12A, c-kit, cMET, CTLA4, xyclin-B1,
CYP1B1, EGFR, EGFRVIIIL, endoglin, Epcam, EphA2, ErbB2/Her2, ErbB3/Her3,
ErbB4/Her4, ETV6-AML, Fra-1, FOLR1, protein GAGE (vi dy, GAGE-1, -2), GD2,
GD3, GloboH, glypican-3, GM3, gp100, Her2, HLA/B-raf, HLA/EBNA1, HILA/K-ras,
HLA/MAGE-A3, hTERT, IGF1R, LGR5, LMP2, protein MAGE (vi du, MAGE-1, -
2, -3, -4, -6, va -12), MART-1, mesothelin, ML-IAP, Mucl, Mucl6 (CA-125),
MUMI1, NA17, NGEP, NY-BR1, NY-BR62, NY-BR85, NY-ESO1, OX40, p15, p53,
PAP, PAX3, PAXS5, PCTA-1, PDGFR-0, PDGFR-B, PDGF-A, PDGF-B, PDGF-C,
PDGF-D, PLAC1, PRLR, PRAME, PSCA, PSGR, PSMA (FOLHL1), protein RAGE,
Ras, RGS5, Rho, SART-1, SART-3, Steap-1, Steap-2, STn, survivin, TAG-72, TGF-
B, TMPRSS2, Tn, TNFRSF17, TRP-1, TRP-2, tyrosinaza, va uroplakin-3, va cac
manh cuia polypeptit bét ky trong sb céac polypeptit duge liét ké & trén.

Phéi tir cing c6 thé bao gbm protein 1dp ankyrin, interferon, lymphokin nhu
IL-2 hodc IL-3, hormon gidng insulin va glucocorticoit, yéu t6 sinh truéng nhu EGF,
transferin, fibronectin typ III, v.v..

Céc phuong 4n néu trong ban mo ta 1a dic hi¢u dich dé sir dung trong diéu tri
bénh. Theo mot phuong éan, phéi tr dugc chuén bi dé tuong tac va lién két voi khang
nguyén dugc xac dinh la khang nguyén khéi u, ma bao gébm khing nguyén ddc hiéu

v6i kidu khéi u hodc khang nguyén tham gia vao, biéu hién qué muc hodc cai bién vé
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loai khdi u cu thé. C4c vi du bao gdbm: alpha-actinin-4 v6i bénh ung thu phéi, ARTC1
v6i u hic séc t6, protein dung hgp BCR-ABL véi bénh bach ciu dang tiy man tinh,
B-RAF, CLPP hoac Cdc27 véi u hic sic t§, CASP-8 véi caxinom té bao vay, va
hsp70-2 véi caxinom t€ bao than ciing nhu cdc khang nguyén dic hiéu khéi u tham gia
vao sau, vi du: BAGE-1, GAGE, GnTV, KK-LC-1, MAGE-A2, NA88-A, TRP2-
INT2.

Phan tr ¢6 hoat tinh sinh hoc

Phan t ¢6 hoat tinh sinh hoc trong ban mo ta gdm cac phan tit bét ky dugc sir
dung dé didu tri bénh & dong vat c6 vii. Theo cac phuong an dién hinh, phan tir nay
dugc phin phéi theo cach ¢6 lgi dén vi tri dich trong dong vat ¢6 vi va dic biét dugc
phén phéi theo cach c6 loi dén té bao va sau dé vao trong té bao nay (vi du, su nhap

bao) so véi cic phan tir duge giai phong vao hé mach hodc hé bach huyét.

Theo mdt khia canh, phén tir c6 hoat tinh sinh hoc 12 hop chit ma dan dén su
trc ché, 1am cham, 1am giam, va/hodc ngan chan su sinh truéng té bao. Phan tir ¢ hoat
tinh sinh hoc cling co thé dan dén su chét té bao do su hoai ti hodc su chét té bao theo
chuong trinh. Phén t& ¢6 hoat tinh sinh hoc néu lam vi du dé sir dung trong céc hop
chét tiép hop dugc néu trong ban md ta bao gbdm: maytansinoit (vi du, DM1, DM4,
v.v.), auristatin (vi dy, MMAE, MMAD, MMAF, v.v.), duocarmyxin (vi du, MGBA),

dolastatin, toxoit, va cac thudc hiru hiéu ding dé hoa tri khac.

Céc vi du cu thé khac vé phén tit c6 hoat tinh sinh hoc ma ¢6 thé dugc st dung
trong nglt cadnh cua sang ché bao gdém, vi du, 1-dehydrotestosteron, 2-
pyrolinodoxorubixin, 5-flouraxil, 6-mercaptopurin, 6-thioguanin, actinomyxin D,
anthraxyclin, anthramyxin (AMC), bleomyxin, busulfan, calicheamixin, carmustin
xisplatin, colchixin, xyanomorpholino-doxorubixin, xyclophosphamit, xytarabin,
xytochalasin B, dactinomyxin, daunorubixin, decarbazin, dibromomannitol,
dihydroxy anthraxin dion, doxorubixin, emetin, epirubixin, ethidium bromua, etoposit,
gramixidin D, glucocorticoit, lidocain, lomustin (CCNU), mecloretamin, melphalan,
metotrexat, mithramyxin, mitomyxin, mitoxantron, morpholino-doxorubixin, procain,
propranolol, puromyxin, pyrolobenzodiazapin, sibiromyxin, streptozotoxin, taxol,

tenoposit, tetracain, thioepa clorambuxil, trichothexen, tubulysin, vincristin, va chét
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ddng phan 1ap thé, chit dang vi, cht twong ty hodc dan xut cia hop chét bét ky trong

s0 cac hop chat néu trén.

Theo mdt phuong an, phéan tir c6 hoat tinh sinh hoc 1a maytansinoit hodc chat
twong tu maytansinoit. Maytansinoit néu lam vi du dé sir dung trong ban md ta dugc
md ta trong Widdison et al., J. Med. Chem., 2006, 49, 4392-4408, dugc dua vao day
bang cach vién dan.

Vit lidu lién két

Séang ché bao gdm hop chit lién két ma c6 kha nang lién két hoa hoc cong hoa
tri v6i hai gdc hoa hoc dit cdch nhau. Hop chét lien két dat cach nhau va lién két hai
gbc, vi du, hop chét lién két c6 thé lién két phdi tir va phén ti ¢ hoat tinh sinh hoc.
Theo mdt khia canh, hop chét lién két tu tiéu, trong d6 hop chét lién két lién két voi
hai hodc nhiéu gdc héa hoc khic nhau va giai phong it nhit mot trong cac gbc hoa hoc
ndy v6i sy ¢6 mit cua enzym. Theo mdt khia canh khac, hop chét lién két co thé duoc
gin vao cac gbc hoa hoc khac, gdm, nhung khong gi6i han &, chét phan tich, phan tir
sinh hoc, chét hudng dich, nguyén tir danh diu phat hién duogc, chét chin doén, va chét
tuong tu. Theo mot phuong an, hop chét lién két gan phan tir c6 hoat tinh sinh hoc va
phdi tir. Theo mdt phuong an khac, hop chét lién két gin macrolit c6 hoat tinh sinh
hoc va phéi ttr. Theo mot phuong én khac nira, hop chét lién két gin macrolit c6 hoat

tinh sinh hoc va khang thé hodc manh cua nd.

Theo mot khia canh, hop chét lién két hitu ich dé lién két cong héa tri phdi tir
v6i chét dung dé diéu tri bénh va chét chi thi. Theo mot khia canh khac, hop chét lién
két cai thién tinh 6n dinh héa hoc va/hoic tinh dn dinh hé thdng cia cac gbc duoc gén
vao. Theo mot khia canh khac, hop chét lién két 1am giam doc tinh in vivo clia cac gbe
dugc gén. Theo mot khia canh khéc, hop cht lién két cai thién tinh duge dong hoc,
tinh dugc luc hoc, va/hodc sinh kha dung cua cac gbe duge gan. Theo mdt khia canh,
hop chét lién két phan tach va giai phong phan ti ¢6 hoat tinh sinh hoc tai vi trf trong
hoac gﬁn té bao hoic quﬁn thé té bao dich & dang hitu hiéu vé mit duge ly. Theo mot
khia canh, viéc phan tach dugc thuc hién bing enzym. Theo mot khia canh, nhom

phén tach dugc trén hop chét lién két dé phan tach enzym gbm, nhung khong gi6i han
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&, lién két peptit, lién két este, va lién két disulfua. Theo mdt khia canh khac, hop chét
lién két duogc phan tach thong qua sy thay d6i do pH.
Theo mot phuong &n, hop chét lién két c6 cong thirc (VI):
Z,— A—W—X—Y—Z, (VD
trong do:
mdi Z» va Z1 doc 1ap 1a khong c6 mit hodc la géc dém:;
A 13 axit amin c6 trong tu nhién hodc khdng co6 trong tw nhién, hodc
peptit c6 chira 2 dén 20 axit amin;
W khong c6 mit, 14 -O-, -S-, -CRsRe-, -NRu4-;

X khong ¢6 mit, 1a aryl, heteroaryl, xycloalkyl, heteroxyclyl, trong d6
aryl, heteroaryl, xycloalkyl, va heteroxyclyl nay tuy y dugc thé;

R17
g R3/ ™~ ;"é

, hoac

kd
Y khong c6 mit, 1a

A4_A5

Y
‘?‘L;/ 1\R1 F{3/ 3\}555

trong do mdi A1, As, R va Rs doc 1ap 1a khong c6 mit, la axit amin,
peptit c6 2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, -CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -O-
C(=0)-0-, -C(=0)-(CHy)pi-, -C(=0)-O-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, -(0-(CH2)p2-)p3-, ~((CH2)p2-0-)ps-, -C(=S)-, -C(=85)-S-, -C(=S)-NH-
, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO2-, -NRu-, -N(R4)-C(=0)-N(Rs)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-
C(=0)-NRu-, trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl ndy tuy y dugc thé;

mdi Aqva As doc 1ap 1a —O-, -S-, -NRis-, -CRsRs-;
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Ri17 dugc chon tir nhdém bao gﬁ“)m 0O, S, NRis, CR5Rs;

Ris dugc chon tir nhém bao gdm H, alkyl, alkynyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, va axyl, trong dé alkyl, alkynyl, alkenyl,
xycloalkyl, aryl, heteroaryl, heteroxyclyl, va axyl nay tiy y dugc thé;

mdi Rs, Rs, Re va Rg doc 1ap 1a H, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, hodc heteroxyclyl duoc thé hoic khong duogc thé;

mdi pl, p2 va p3 ddc 1ap 1a 0, hodc sd nguyén nim trong khoang tir 1
dén 100; va

x1a 0, 1 hoac 2.

Theo mot khia canh, sang ché d& xuit hop chit c6 cong thic (VI), trong d6 Z»

c6 cong thire cau tao sau:

-Zoa-Zas-ZLoc-Zop-,

trong do:

mdi Zoa, Zo, Zac va Zop doc 1ap 1a khong c6 mat, 1a axit amin, peptit c6
2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -0-C(=0)-0O-, -
C(=0)-(CHx)p1, -C(=0)-0~(CHx)p1, -(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-
(CH2)p2-)p3-, ~((CH2)p2-O-)p3-, -C(=S)-, -C(=8)-S-, -C(=S)-NH-, -S-C(=S)-, -S-
C(=S)-S-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -
N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4), -O-

O 0O

C(=S)-N(R4)-, -C(=S)-N(R4)-, -N=C=S, -N=C=0, O hodc O ,

trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl tuy y dugc thé va mdi R4, Rs, R¢ va Rg doc 14p 1a H, hodc alkyl,
alkenyl, alkynyl, aryl, heteroaryl, hodc heteroxyclyl dugc thé hodc khong duge
thé.

Theo mdt khia canh, sang ché dé xult hop chat c6 cong thie (VI), trong d6 Z1

c6 cdng thirc cau tao sau:

-Z1a-Z18-Z1c-Z1p-,
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trong do:

mdi Z1a, Z1s, Zic va Zip doc 14p 1a khong c6 mat, 1 axit amin, peptit ¢d
2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -O-C(=0)-0O-, -
C(=0)-(CHy)p1, -C(=0)-0-(CHx)p1, -(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-
(CH2)p2-)p3- -((CH2)p2-0-)p3-, -C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-
C(=S)-S-, -S-, -SO-, -SO2-, -NRs-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)0O-, -
N(R4)-C(=0)-, -C(=0)-N(R4)-, C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4), -O-

O 0O
T
: y

C(=S)-N(R4)-, -C(=S)-N(R4)-, -N=C=S§, -N=C=0, O hodc O ,
trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va

heteroxyclyl nay tuy y dugc thé va mdi R4, Rs, Rs va Rg doc 14p 1a H, hodc

alkyl, alkenyl, alkynyl, aryl, heteroaryl, hodc heteroxyclyl dugc thé hoic khong

duoc thé.

Theo mét khia canh, sang ché d& xuét hop chét c6 cong thiae (VI), trong d6 A
la axit amin dugc chon tr nhém bao gém alanin, axit aspartic, axit glutamic,
phenylalanin, glyxin, histidin, isoleuxin, lysin, leuxin, methionin, asparagin, prolin,

glutamin, arginin, serin, threonin, valin, tryptophan, tyrosin, Xystein, va Xitrulin.

Theo mot khia canh khac, sang ché d& xuét hop chét c6 cong thirc (VI), trong
do6 A 1a peptit dugc chon tr nhém bao gdm valin-xitrulin, xitrulin-valin, lysin-
phenylalanin, phenylalanin-lysin, valin-asparagin, asparagin-valin, threonin-
asparagin, serin-asparagin, asparagin-serin, phenylalanin-asparagin, asparagin-
phenylalanin, leuxin-asparagin, asparagin-leuxin, isoleuxin-asparagin, asparagin-
isoleuxin, glyxin-asparagin, asparagin-glyxin, axit glutamic- asparagin, asparagin-axit

glutamic, xitrulin-asparagin, asparagin-xitrulin, alanin-asparagin, asparagin-alanin.

Theo mot khia canh, sang ché dé xuét hop chét co cong thirc (VI), trong d6 X

1a aryl dugc chon tir nhém bao gém:
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v Rg Rg
Rg R10 Jé R10 éij;[Rﬂ)
R4 Ri2 Ryj Ri2 k3 Rz
v , v Va R11

trong do mdi Ro, Rio, Ri1, va Riz doc 14p 1a H, alkyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, halogen, NR13R14, nitro, Xyano, -OH, -O-C(=O)-Ris,
-C(=0)-Ri5, -C(=0)-0-Ris, -C(=0)-NR13 Ris; va

va trong do, alkyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tuy
v dugc thé;

mdi Rys va Rus doc 1ap 1a H hodc alkyl tuy y duoc thé; va Rus 1a alkyl
tuy y dugce thé.

Theo mot s6 phuong an da biét, hop chét lién két, phan tir c6 hoat tinh sinh hoc,
va céc hop chét khéc theo sdng ché c¢6 thé duoc lién két véi khang thé hodc phan t&
lién két khang nguyén thong qua diém gin tai axit amin cy thé trong khang thé hoic
phén t lién két khang nguyén. Cac diém gén axit amin néu l1am vi du c6 thé dugc st
dung trong ngtt canh ctia ban mo ta gdm, vi du, lysin (xem, vi du, US 5208020; US
2010/0129314; Hollander et al., Bioconjugate Chem., 2008, 19:358-361; WO
2005/089808; US 5714586; US 2013/0101546; va US 2012/0585592), xystein (xem,
vi du, US 2007/0258987; WO 2013/055993; WO 2013/055990; WO 2013/053873;
WO 2013/053872; WO 2011/130598; US 2013/0101546; va US 7750116),
selenoxystein (xem, vi du, WO 2008/122039; va Hofer et al., Proc. Natl. Acad. Sci.,
USA, 2008, 105:12451-12456), formyl glyxin (xem, vi du, Carrico ef al., Nat. Chem.
Biol., 2007, 3:321-322; Agarwal et al., Proc. Natl. Acad. Sci., USA, 2013, 110:46-51,
va Rabuka et al., Nat. Protocols, 2012, 10:1052-1067), axit amin khong co trong tur
nhién (xem, vi du, WO 2013/068874, va WO 2012/166559), va axit amin c6 tinh axit
(xem, vi du, WO 2012/05982). Hop chét lién két cling c6 thé dugc tiép hop véi protein
lién két khang nguyén thong qua viéc lién két v6i hydrat cacbon (xem, vi du, US
2008/0305497, va Ryan et al., Food & Agriculture Immunol., 2001, 13:127-130) va
hop chit lién két disulfua (xem, vi du, WO 2013/085925, WO 2010/010324, WO
2011/018611, va Shaunak et al., Nat. Chem. Biol., 2006, 2:312-313).
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Theo mot s6 phuong an da biét khac, hop chét lién két, phén tir c6 hoat tinh
sinh hoc nhu thube c6 thé duge lién két voi khang thé hodc phan tir lién két khéng
nguyén thong qua diém gin tai axit amin cyu thé trong khang thé hozc phan t lién két
khang nguyén ma tao thanh thé tiép hop khang thé-thubc (ADC).

Hop chét
Theo mdt khia canh, sang ché dé xuét hop chét tiép hop phdi tir va cac phan ti

¢6 hoat tinh sinh hoc ¢6 cong thirc ciu tao (I) sau:

L+ZZ_A W X Y Z1 D
a M

trong do:

L khong ¢6 mat hodc la phéi ti;

va trong do:

khi L 12 phéi ttr, L c6 kha néng lién két v6i mot té bao hodc quén thé té
bao;

a 12 s6 nguyén nim trong khoang tir 1 dén 10;

mdi Z, va Z1 doc 1ap 1a khong c6 mat hodc 1a gbc dém;

D 1a phén ti ¢6 hoat tinh sinh hoc;

A 13 axit amin c6 trong tu nhién hodc khéng c6 trong tu nhién, hodc

peptit co chira 2 dén 20 axit amin;
W khong ¢6 mat, 13 -O-, -S-, -CRsR¢-, -NR4-;

X khong c6 mit, aryl, heteroaryl, xycloalkyl, heteroxyclyl, trong do aryl,
heteroaryl, xycloalkyl, va heteroxyclyl nay tuy y duoc thé;

R17
Aq //JL\\ As
R; R{/' \\}f

, hodc

kY
Y khéng c6 mit, la
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A4_A5

A A
g N N

trong d6 mdi A1, As, Ri va Rs doc 14p 1a khong c6 mit, 1a axit amin,
peptit c6 2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, -CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -O-
C(=0)-0-, -C(=0)-(CHy)p1-, -C(=0)-O-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, -(0-(CH)p2-)p3-, ~((CH2)p2-O-)p3-, -C(=8)-, -C(=5)-S-, -C(=S)-NH-
, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=O)-N(Rs)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-
C(=0)-NRu-, trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y dugc thé;

mdi Aqva As doc 1ap 14 —O-, -S-, -NRis-, -CRsRs-;

R17 dugc chon tir nhém bao gém 0, S, NRis, CRsR;

Ris duoc chon tir nhom bao gdm H, alkyl, alkynyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, va axyl, trong do alkyl, alkynyl, alkenyl,
xycloalkyl, aryl, heteroaryl, heteroxyclyl, va axyl nay tuy y dugc thé;

mdi Rs, Rs, Rs va Rg doc 1ap 1a H, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, hodc heteroxyclyl dugc thé hoac khong duoc thé;

mdi pl, p2 va p3 doc 1ap 1a 0, hodc s6 nguyén nam trong khoang tir 1
dén 100; va

x 140, 1 hodc 2.

Theo mot khia canh khéc, sang ché d& cap dén hop chét trong d6 phan t& c6

hoat tinh sinh hoc 1 macrolit c¢6 hoat tinh sinh hoc gy doc té bao.

Theo mot khia canh khéc nita, sang ché @& xuit maytansinoit c6 cong thirc (II)

lam macrolit ¢6 hoat tinh sinh hoc:
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|
_Ag A
Ky e

(II)3

trong d6 mdi As, A7, As, Ay doc 1ap 1a khong c6 mat, 1a axit amin, axit
amin cuia N-alkyl, peptit c6 2 dén 20 axit amin, alkyl, alkenyl, alkynyl,
xycloalkyl, aryl, heteroaryl, heteroxyclyl, -CRsRg-, -O-, -C(=0)-, -O-C(=0)-, -
C(=0)-0-, -O-C(=0)-0-, -C(=0)-(CHx)p1, -C(=0)-O-(CHx)p1, -(CHx)p1-
C(=0)-, -(CHx)p1-C(=0)-O-, -(O-(CHa)p-)p3-, -((CH2)p2-O-)p3-, -C(=S)-, -
C(=S)-NH-, -C(=S)-S-, -S-C(=S)-, -S-C(=S)-S-, -S-, -8O-, -SO2-, -NR4-, -
N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -
C(=0)-N(R4)-C(=0)-, -O-C(=0)-NRy, va trong d6 alkyl, alkynyl, alkenyl,
xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tuy y dugc thé; va mdi Ry, Rs,
Rs va Rg doc 1ap 1a H, hodc alkyl, alkenyl, alkynyl, aryl, heteroaryl, hodc
heteroxyclyl duoc thé hoic khong duge thé.

Theo mdt phuong 4n khéac, maytansinoit ¢é cdng thurc cAu tao (II)(a) sau:

HOHO™

YN =

(I1)(a).

Theo mdt khia canh, sang ché dé xuit hop chét c6 cong thire (1), trong d6 phbi

tir (L) ¢6 kha nang lién két véi quan thé té bao hudng dich dac higu.

Theo mdt khia canh khéc, sang ché d& xut hop chét c6 cong thire (I), trong do

phéi t (L) dugc chon tir nhém bao gbm protein, khang thé, manh khang thé, axit

nucleic, khung lién két khéng nguyén, va hydrat cacbon.

Theo mdt phuong an, sang ché dé xuét hop chat co cong thic (1), trong d6 phbi

ttr (L) 12 khang thé hodc manh cua no.
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Theo mdt phuong an, sang ché d& xuét hop chit c6 cong thire (1), trong d6 phéi
it (L) 12 khang thé hodc manh ctia n6 ma lién két dac hi¢u khang nguyén lién két khoi

u.

Theo mdt phuong an, sang ché d& xuit hop chit c6 cong thirc (I), trong d6

khang thé hoic manh ctia né chira nhém lwu huynh ma duge gin cong hoa tri voi Z.

Theo mot khia canh, sang ché dé xuét hop chét c6 cong thirc (1), trong d6 Z» ¢6

cOng thire cau tao sau:

-Zan-Zop-Zoc-Zop-,

trong do:

mdi Zaa, Zan, Zac va Zop doc 14p 1a khong c6 mat, 1a axit amin, peptit ¢6
2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -O-C(=0)-O-, -
C(=0)-(CHx)p1, -C(=0)-0-(CHx)p1, -(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-
(CH2)p2-)p3-> -((CH2)p2-O-)p3-, -C(=S)-, -C(=8)-S-, -C(=S)-NH-, -S-C(=S)-, -S-
C(=S)-S-, -S-, -SO-, -S02-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=O)O-, -
N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4), -O-

0 O

C(=S)-N(R4)-, -C(=S)-N(R4)-, -N=C=S, -N=C=0, O hoac O ,

trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y dugc thé va mbi Rs, Rs, R¢ va Rg doc 14p 1a H, hodc
alkyl, alkenyl, alkynyl, aryl, heteroaryl, hodc heteroxyclyl dugc thé hoic khong

duoc thé.

Theo mot phuong 4n, sang ché dé xuit hop chat c6 cong thic (I), trong do6
khang thé hoic manh ctia n6 chira nhém lwu huynh ma duge gén cong hoa tri v6i Zaa.
Theo mdt khia canh, sang ché d& xuit hop chét c6 cong thuc (1), trong d6 Z1 cb

cong thirc cau tao sau day:

-Zia-Z18-Z1c-Zap-,
trong do:
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mdi Z1a, Z1B, Zic va Zip doc 14p 1a khong c6 mat, 1a axit amin, peptit ¢6
2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsRe-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0O-, -O-C(=0)-O-, -
C(=0)~(CHx)p1, -C(=0)-0-(CHx)p1, ~(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-
(CH2)p2-)p3-» ~((CH2)p2-O-)p3-, -C(=S)-, -C(=S)-S-, -C(=S)-NH-, -5-C(=S)-, -S-
C(=S)-S-, -S-, -SO-, -SO»-, -NRy4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -
N(R4)-C(=0)-, -C(=0)-N(R4)-, C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4), -O-
0O O
Y
C(=S)-N(R4)-, -C(=S)-N(R4)-, -N=C=S§, -N=C=0, ©O hodc O ,
trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl ndy tuy y dugc thé va mbi Rs, Rs, Rs va Rg doc 1ap 1a H, hodc
alkyl, alkenyl, alkynyl, aryl, heteroaryl, hodc heteroxyclyl dugc thé hoic khong

duoc thé.

Theo mot phuong 4n, sang ché dé xut hop chét c6 cong thire (), trong d6 phén

tr ¢6 hoat tinh sinh hoc (D) dugc gén cong hoéa tri véi Z1.

Theo mot khia canh, sang ché dé xuét hop chit c6 cong thic (1), trong do A 1a
axit amin dugc chon tr nhém bao gdm alanin, axit aspartic, axit glutamic,
phenylalanin, glyxin, histidin, isoleuxin, lysin, leuxin, methionin, asparagin, prolin,

glutamin, arginin, serin, threonin, valin, tryptophan, tyrosin, xystein, va xitrulin.

Theo mot khia canh khéc, sang ché dé xut hop chét c6 cong thirc (I), trong do
A 13 peptit dugc chon tr nhém bao gdm valin-xitrulin, xitrulin-valin, lysin-
phenylalanin, phenylalanin-lysin, valin-asparagin, —asparagin-valin, threonin-
asparagin, serin-asparagin, asparagin-serin, phenylalanin-asparagin, asparagin-
phenylalanin, leuxin-asparagin, asparagin-leuxin, isoleuxin-asparagin, asparagin-
isoleuxin, glyxin-asparagin, asparagin-glyxin, axit glutamic- asparagin, asparagin-axit

glutamic, xitrulin-asparagin, asparagin-xitrulin, alanin-asparagin, asparagin-alanin.

Theo mot khia canh, sang ché @ xuét hop chét c6 cong thirc (I), trong d6 X 1a

aryl dugc chon tir nhém bao gbm:
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M Rg R9
Rg R1o ;é R1o f?@: Rio
Ry Ri2 Ry Ri2 * Rz
v , v Vé R11
trong do mdi Ro, Rio, Ri1, va Riz ddc 14p 1a H, alkyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, halogen, NRi3R14, nitro, xyano, -OH, -O-C(=0)-Rus,
-C(=0)-R1s, -C(=0)-0O-R1s, -C(=0)-NRi3 Rug; va
va trong d9, alkyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tuy
y duoc thé;

mdi Ry3 va Ris doc 14p 1a H hodc alkyl tuy y duogc thé; va Rys 1a alkyl
thy v dugc thé.

Theo mdt khia canh khéc, sang ché dé xuét hop chét c6 cong thire (I1D):

0 O R, Rio
N R
S g R, Ry U
AL o Rg e A7 DM
R12 Ri7 a (IID)

trong do:

Ab 14 khang thé hodc méanh cia né;

AA1-AA; 12 peptit duge chon tir nhém bao gdm valin-xitrulin, xitrulin-
valin, lysin-phenylalanin, phenylalanin-lysin, valin-asparagin, asparagin-valin,
threonin-asparagin, serin-asparagin, asparagin-serin, phenylalanin-asparagin,
asparagin-phenylalanin, leuxin-asparagin,  asparagin-leuxin, isoleuxin-
asparagin, asparagin-isoleuxin, glyxin-asparagin, asparagin-glyxin, axit
glutamic- asparagin, asparagin-axit glutamic, xitrulin-asparagin, asparagin-
xitrulin, alanin-asparagin, asparagin-alanin;

a 12 s6 nguyén nim trong khoang tir 1 dén 10;

qla 0 hoac s6 nguyén nam trong khoang tir 1 dén 5;
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mdi As, Ry va Rs doc 1ap 1a khong c6 mat, 1a axit amin, peptit ¢6 2 dén
20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, heteroxyclyl,
-CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -O-C(=0)-0-, -C(=0)-(CHx)p1-
, -C(=0)-0-(CHx)p1-, ~(CHx)p1-C(=0O)-, -(CHx)p1-C(=0)-O-, -(O-(CHa2)p2-)p3-, -
((CH2)p2-O-)p3-, -C(=S)-, -C(=S)-S-, -C(=S)-NH-, -8-C(=5)-, -S-C(=85)-S-, -S-,
-SO-, -SOs-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -
C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-NR4-, trong d6 alkyl,
alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tuy y duoc
thé;

Ri17 dugce chon tir nhém bao gém 0, S, NRis, CRsRs;

mdi R4, Rs, Rg va Rg ddc 1ap 1a H, hogc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, va heteroxyclyl dugc thé hodc khong dugc thé;

mdi Ro, Ry, Ri1, va Riz doc 14p 1a H, halogen, NRi3R14, nitro, xyano, -
OH, -0-C(=0)-Ris5, -C(=0)-Ris, -C(=0)-O-Ris, -C(=0)-NRi3 Ru, alkyl,
xycloalkyl, aryl, heteroaryl, va heteroxyclyl dugc thé hoic khong duoc thé;

mdi Ri3 va Rus doc 1ap 12 H hodc alkyl tuy y dugc thé; va Ris 1a alkyl
tuy y dugc thé;

mdi pl, p2 va p3 doc lap 1a 0, hodc s6 nguyén ndm trong khoang tur 1
dén 100;

x 12 0, 1 hodc 2; va DM c6 cong thirc c4u tao sau (vi dy, hop chét ¢6

cobng thic (II)(a)):

(DM).
Theo mot phuong &n, sdng ché d& xuét hop chit c6 cong thue (I1I):

trong do:
qla4;
mdi R; va R doc 1ap 1a -O-, -S-, NR4, -CRsR¢-;
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Ri17 dugce chon tir nhém bao gém 0, S, NRis, CRsRs;

Ris duoc chon tir nhém bao gdbm H, alkyl, alkynyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, va axyl, trong d6 alkyl, alkynyl, alkenyl,
xycloalkyl, aryl, heteroaryl, heteroxyclyl, va axyl nay tuy y duoc thé;

mdi R4, Rs, Re, Ro, Rio, Ri1, Ri2 doc 18p 18 H hodc alkyl; va

Asla alkyl.

Theo mot phuong an, sang ché @& xuét hop chét c6 cong thirc (IIT) c6 cdng thirc

céu tao (IIT)(a) va (II1)(b) sau:

O NH;

H

N
0 H O H
1 o A _H o o)
o)

|
Ab A N DM
r
5
0\\‘,NH2
NH
o) H O H
N N
SRS UL R ST
Ab A o] N__S DM
0 Y
S o]
(II)(a) va (III)(b)

trong d6 Ab la khang thé hodc manh cta no.

Theo mot khia canh, sadng ché dé xuét hop chét c6 cong thic (IV):

0 0 R, Ro
A~ N/\MQU\AAfAA;N Rio
Y R, R T]/DM
Riz © ] aIv)

trong do:

AD 12 khang thé hodc manh cta no;

AA1-AA; 14 peptit duge chon tir nhom bao gbm valin-xitrulin, xitrulin-
valin, lysin-phenylalanin, phenylalanin-lysin, valin-asparagin, asparagin-valin,

threonin-asparagin, serin-asparagin, asparagin-serin, phenylalanin-asparagin,
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asparagin-phenylalanin, leuxin-asparagin, asparagin-leuxin, isoleuxin-
asparagin, asparagin-isoleuxin, glyxin-asparagin, asparagin-glyxin, axit
glutamic- asparagin, asparagin-axit glutamic, Xitrulin-asparagin, asparagin-
xitrulin, alanin-asparagin, asparagin-alanin;

a 1a s6 nguyén nam trong khoang tur 1 dén 10;

q 12 0 hodc s& nguyén nam trong khoang tir 1 dén 5;

R; khong c6 mdt, 14 axit amin, peptit ¢ 2 dén 20 axit amin, alkyl,
alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, heteroxyclyl, -CRsRs-, -O-, -
C(=0)-, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHx)p1-, -C(=0)-O-
(CHwp1-, ~(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-(CH2)p2-)p3-, -((CH2)p2-O-
Yp3-» -C(=S)-, -C(=9)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=5)-S-, -S-, -SO-, -SO2-
, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)0O-, -N(R4)-C(=0)-, -C(=0)-
N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-NRs-, trong d6 alkyl, alkynyl,
alkenyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tuy y dugc thé;

R4, 12 H, hoic alkyl, alkenyl, alkynyl, aryl, heteroaryl, va heteroxyclyl
duoc thé hoic khong duge thé;

mdi Ro, Rio, Ri1, va Ri2 doc 1ap 1a H, halogen, NRi3R14, nitro, xyano, -
OH, -0-C(=0)-Ris, -C(=0)-Ri5, -C(=0)-O-Ris, -C(=O)-NRu3 Rus, alkyl,
xycloalkyl, aryl, heteroaryl, va heteroxyclyl dugc thé hodc khong dugc thé; va

DM c6 cong thuc chu tao sau:

HOHO ™
0O.._N_: A ~
Y

(DM).
Theo mot phuong an, sang ché dé xut hop chit c6 cong thirc (IV):

trong do:
qla4;va
Ri duge chon tir nhém bao gdm —O-, -S-, NR4, va -CRsR¢-; va

va trong d6 mdi Ra, Rs, va Re doc 1ap 1a H hodc alkyl.
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Theo mot phuong an, sang ché dé xuét hop chét c6 cong thirc (IV) ¢6 cong thire

cAu tao sau (IV)(a):
Ox__NH,
H

| N
0 o)
H H
s N/\/\/\”/N\/U\N/dN
4 o o ~_ " o \©\/O DM
o (IV)(a),

trong d6 Ab 1a khéng thé hodc manh ctia né.

Theo mot khia canh, sang ché dé xut hop chét c6 cong thire (V):
Z,—A—W—X—Y—Z2—D V)

trong do:

mdi Z» va Z1 doc 1ap 1a khong c6 mat hodc 1a géc dém,;

D la phén tir ¢6 hoat tinh sinh hoc;

A 1a axit amin c6 trong tu nhién hodc khong c6 trong tu nhién, hoac
peptit co chira 2 dén 20 axit amin;

W khdng c6 mit, 1a -O-, -S-, -CRsR¢-, hodc -NRy-;

X khéng c6 mit, hodc 1a aryl, heteroaryl, xycloalkyl, heteroxyclyl dugc

thé hoic khong dugc thé;

Ri7
LlaL/ R; Rs/ \3535
Y khong c6 mit, 1a , hoac

A4‘_A5
As X As
kﬁ;/ R; Ra/ \;
trong d6 mdi Ai, As, R va Rs doc 14p 1a khong c6 mat, 1a axit amin,
peptit c6 2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,

heteroaryl, heteroxyclyl, -CRsR¢-, -O-, -C(=0)-, -0-C(=0)-, -C(=0)-0O-, -O-
C(=0)-0-, -C(=0)-(CHy)p1-, -C(=0)-O-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHxJp1-
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C(=0)-0-, -(0-(CH2)p2-)p3-, -((CH2)p2-0-)p3-, -C(=S)-, -C(=8)-S-, -C(=S)-NH-
, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-
C(=0)-NRy-, trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y dugc thé;

mdi Aqva As doc 1ap 1a -O-, -S-, -NRis-, -CRsRe-;

Rj7 dugce chon tir nhém bao gém 0, S, NRig, CRsRg;

Ris duoc chon tir nhém bao gdbm H, alkyl, alkynyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, va axyl, trong d6 alkyl, alkynyl, alkenyl,
xycloalkyl, aryl, heteroaryl, heteroxyclyl, va axyl nay tuy y dugc thé;

mdi Ra, Rs, Re va Rg doc 1ap 1a H, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, heteroxyclyl dugc thé hodc khong duoc thé;

mdi pl, p2 va p3 doc 14p 12 0, hodc s6 nguyén nam trong khodng tir 1

dén 100; va
x1a 0, 1 hoac 2.
Theo mot phuong 4n, sang ché d& xuét hop chét c6 cong thire (V),
trong do:
7 ¢6 cbng thiac (VII):
-Zaa-Zan-Zac-Zop- (VII),
va trong do:
mdi Zaa, Zo8, Zac va Zop doc 1ap 1a khong c6 mat, 1a axit amin, peptit ¢
2 dn 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsRe-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -0-C(=0)-0O-, -
C(=0)-(CHy)p1, -C(=0)-O-(CHx)p1, -(CHx)p1-C(=O)-, -(CHy)p1-C(=0)-O-, -(O-
(CH2)p2-)p3- -((CH2)p2-O-)ps-, -C(=8)-, -C(=S)-8-, -C(=S)-NH-, -S-C(=8)-, -S-
C(=S)-S-, -S-, -SO-, -SO3-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=O)O-, -
N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4), -O-
O O
s
pesape
/

C(=S)-N(Rs)-, -C(=S)-N(R4)-, -N=C=S, -N=C=0, O hoic O ,
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trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y duoc thé va mdi Rs, Rs, R¢ va Rg doc 14p 1a H, hoac
alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroxyclyl dugc thé hozc khong duoc
thé;

71 ¢6 cbng thie (VIII):

-Z1a-Z18-Z1c-Zip- (VIII),

trong do:

mdi Z1a, Z18, Z1c va Zip ddc 14p 13 khong c6 mit, 1a axit amin, peptit co
2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsR¢-, -O-, -C(=0)-, -O-C(=0)-~, -C(=0)-0-, -0-C(=0)-0O-, -
C(=0)-(CHx)p1, -C(=0)-0O-(CHx)p1, -(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-
(CH2)p2-)p3-, ~((CH2)p2-0-)p3-, -C(=S)-, -C(=8S)-S-, -C(=8)-NH-, -S-C(=8)-, -S-
C(=S)-S-, -S-, -SO-, -S02-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)0O-, -
N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-NRs-, -

O @)

N=C=S§, -N=C=0, O hodc O ,

trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl ndy tuy y duoc thé va mdi R4, Rs, R, Rg doc 1ap 1a H, hodc alkyl,
alkenyl, alkynyl, aryl, heteroaryl, heteroxyclyl dugc thé hodc khong duge thé;

A 1a peptit dugc chon tir nhém bao gbm valin-xitrulin, xitrulin-valin,
lysin-phenylalanin, phenylalanin-lysin, valin-asparagin, asparagin-valin,
threonin-asparagin, serin-asparagin, asparagin-serin, phenylalanin-asparagin,
asparagin-phenylalanin, leuxin-asparagin, asparagin-leuxin, isoleuxin-
asparagin, asparagin-isoleuxin, glyxin-asparagin, asparagin-glyxin, axit
glutamic-asparagin, asparagin-axit glutamic, xitrulin-asparagin, asparagin-
xitrulin, alanin-asparagin, asparagin-alanin; va

X 1a aryl dugc chon tir nhoém bao gbm:

-~ Ry Rg
Re Rig & R1o ;iIi;j:Rw
Ris Rz Ris Rz i Riz
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trong d6 mdi Ro, Ry, R11, va Ri2 ddc 1ap 1a H, alkyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, halogen, NRi3R14, nitro, Xyano, -OH, -O-C(=0O)-Rs,
-C(=0)-R1s, -C(=0)-0-Ris, -C(=0)-NRi3 Ria,

va trong d6, alkyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tuy
y duge thé;

mdi Ri3 va Rus doc 1ap 12 H hodc alkyl tuy y duoc thé; va Ris 12 alkyl
thy ¥ duoc thé.

Phéan tir ¢6 hoat tinh sinh hoc (D) ¢6 thé thy v 12 maytansinoit dugc thé ¢6 cong
thire II:

HOHO ™
0. _N_: A ~
Y
(o)

|
/AQ\ ,A
gl Vel

1),

trong do:

mdi As, A7, As, Ag ddc 1ap 12 khong c6 mit, 1a axit amin, axit amin cua
N-alkyl, peptit c6 2 dén 20 axit amin, alkyl, alkenyl, alkynyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, -CRsRe-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -O-
C(=0)-0-, -C(=0)-(CHy)p1, -C(=0)-0-(CHx)p1, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, ~(0-(CH2)p2-)p3-> -((CH2)p2-0-)p3-, -C(=8)-, -C(=S)-S-, -C(=S)-NH-
, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -S02-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, C(=0)-N(R4)-C(=0O)-, O-
C(=0)-NR4, va trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y duoc thé, va mdi Ra, Rs, Re va Rg ddc lap 1a H, hodc
alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroxyclyl dugc thé hoic khdng dugc
the.

Theo mdt phuong én khéc, sang ché @& xut hop chit c6 cong thie (V), trong
d6 phén tir c6 hoat tinh sinh hoc 12 maytansinoit tuy y dugc thé c¢6 cong thirc ciu tao

sau:
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|
_Ag A
g Vel

1),

trong do:

mdi As, A7, Ag, As ddc 1ap 1a khong c6 mit, 1a axit amin, axit amin cua
N-alkyl, peptit c6 2 dén 20 axit amin, alkyl, alkenyl, alkynyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, -CRsR¢-, -O-, -C(=0)-, -0-C(=0)-, -C(=0)-0O-, -O-
C(=0)-0-, -C(=0)-(CHy)p1, -C(=0)-O-(CHx)p1, -(CHx)p1-C(=0O)-, -(CHx)p1-
C(=0)-0-, -(0-(CHa)p2-)p3-, -((CH2)p2-O-)p3-, -C(=S)-, -C(=85)-S-, -C(=S)-NH-
, -S-C(=S)-, -S-C(=S)-S-, -S-, -SO-, -S02-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, C(=0)-N(R4)-C(=0O)-, O-
C(=0)-NR4, va trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y duoc thé, va mdi Ra, Rs, Re va Rg doc 14p 1a H, hodc
alkyl, alkenyl, alkynyl, aryl, heteroaryl, heteroxyclyl dugc thé hodc khong dugce
thé.

Theo mot phuong an khéc nita, sang ché @ xuét hop chét c6 cong thire (V),

trong d6 phéan tr ¢6 hoat tinh sinh hoc 12 maytansinoit ¢6 cong thirc cAu tao sau:

HOHO™

O._Ni A~ -~
Y

(DM).

Theo mot phuong 4n, sang ché dé xuét hop chét c6 cong thic (V) c6 cong thire
céu tao sau: (V)(a), (V)(b), (V)(c), (V)(d), va (V)(e):
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s* o o °© (V)(d); va

(V)(e).
Theo mdt khia canh, sang ché dé xuét hop chit c6 cong thire (IX):
Y,—2Z,—D (IX)
trong do:
D 14 phén t c6 hoat tinh sinh hoc;

Y1 la:

H_R3a_A3a—§
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trong d6 mdi Rsa va Azs doc 18p 12 khdng ¢ miit, la axit amin, peptit ¢o
2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsRe-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -
C(=0)-(CHx)p1-, -C(=0)-0-(CHy)p1-, ~(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -
(O-(CH2)p2-)p3-, ~((CH2)p2-O-)p3-, -C(=8)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=5)-,
-S-C(=S)-8-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-,
“N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0O)-NRs-, trong
d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tuy

y dugc thé; va
7.1 ¢6 cong thirc cdu tao sau:

-Zia-Z1s-Z1c-Z1p-,
trong do:
mdi Zia, Z1B, Zic va Zip ddc 1ap 12 khdng c6 mat, 1a axit amin, peptit co
2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl,
heteroxyclyl, -CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -0-C(=0)-0-, -
C(=0)-(CHy)p1, -C(=0)-O-(CHx)p1, -(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-
(CH2)p2-)p3-» ~((CH2)p2-O-)p3-, -C(=8)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-
C(=8)-S-, -S-, -SO-, -SOz-, -NRs-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -
N(R4)-C(=0)-, -C(=0)-N(R4)-, C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4), -O-
@) 0O
Y
C(=S)-N(R4)-, -C(=S)-N(R4)-, -N=C=8, -N=C=0, © hodc O ,
trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y dugc thé va mdi Ry, Rs, Re va Rg doc 14p 1a H, hodc
alkyl, alkenyl, alkynyl, aryl, heteroaryl, hodc heteroxyclyl dugc thé hoic khong
duge thé.
Theo mét khia canh khac, sang ché d& xuit hop chit c6 cong thic (IX), trong
d6 phan tir ¢6 hoat tinh sinh hoc 1a macrolit ¢6 hoat tinh sinh hoc gdy doc té bao. Theo
moOt khia canh khéc nita, sang ché @& xuit hop chit c6 cong thire (IX), trong d6 macrolit

¢6 hoat tinh sinh hoc nay 12 maytansinoit. Theo mot khia canh khac, sang ché dé xuit
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hop chét c6 cong thirc (IX) trong d6 maytansinoit c6 cong thire (II). Theo mot khia

canh khéc, sang ché dé xuét hop chét c6 cong thire (IX), trong d6 maytansinoit c6 cong

thire (I1)(a).

Theo mot khia canh, sang ché dé xuét hop chét c6 cong thire (IX), trong d6 ICso

ctia hop chét nay 16n hon khoang 10nM.

Theo mot khia canh, sang ché dé xuét hop chit c6 cong thirc (IX), trong d6 hgp

chit nay gy doc té bao it hon khoang 10 14n so v6i hop chit twong mg c6 cong thie

D).

Theo mot khia canh khéc, sang ché d& xuét hop chit c6 cong thire (X):

Ab—N Z,—A—W—X—Y—2,—DM
a X)
trong do:
Ab 12 khang thé hodc manh cla no;
a 12 s6 nguyén nim trong khoang tir 1 dén 10;
mdi Z» va Z1 doc 1ap 1a khéng c6 mét hodc 1a géc dém,;
A 13 axit amin c6 trong tu nhién hodc khong c6 trong tyr nhién, hodc peptit
c6 chira 2 dén 20 axit amin;

W khong c6 mat, 1a -O-, -S-, -CRsR¢-, -NR4-;

X khong c6 mit, 14 aryl, heteroaryl, xycloalkyl, heteroxyclyl, trong dé
aryl, heteroaryl, xycloalkyl, va heteroxyclyl nay tuy y duoc thé;

R4z
As /“\ As
‘222‘/ TSR] R?,/ \;
Y khong c6 mit, 1a , hoac
A4—A5

Aq As

Ty
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trong do mdi A1, Az, Ri va Rs doc 14p 1a khoéng cé mat, 1a axit amin,
peptit ¢c6 2 dén 20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxyclyl, -CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -O-
C(=0)-0-, -C(=0)-(CHy)p1-, -C(=0)-O-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, -(0-(CH2)p2-)p3-, ~((CH2)p2-O-)p3-, -C(=S)-, -C(=5)-S-, -C(=S)-NH-
, -S-C(=8)-, -S-C(=S)-S-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-
C(=0)-NRu-, trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va
heteroxyclyl nay tuy y dugc thé;

mdi A4va As ddc 1ap 1a -O-, -S-, -NRyz-, -CRsRs-;

R17 duogc chon tir nhém bao gff)m 0, S, NRys, CRsRg;

Ris duoc chon tir nhém bao gdm H, alkyl, alkynyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heteroxyclyl, va axyl, trong d6 alkyl, alkynyl, alkenyl,
xycloalkyl, aryl, heteroaryl, heteroxyclyl, va axyl nay tuy y dugc thé;

mdi Ry, Rs, Rs va Rg doc 1ap 1a H, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, hodc heteroxyclyl duogc thé hogc khong dugc thé;

mdi pl, p2 va p3 doc 1ap 1a 0, hodc s6 nguyén nam trong khoang tir 1
dén 100;

x14 0, 1 hodc 2; va

DM c¢6 cong thic cau tao sau:

HOHO™
N A~

Theo mdt phuong &n, sang ché dé xuit hop chét c6 cong thuc (X) co cong thire

ciu tao (X)(a) sau:
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OYNHZ
NH
o)
H H H
N N\)J\ /éN
Ab I /@r\[sr‘ i 0 \©\/0 I!l DM
~ PN
H T

o] (X)(@)

trong do a la s6 nguyén nim trong khoang tir 1 dén 10.

Theo mdt khia canh khéc, sdng ché dé xuét hop chét c6 cong thirc (XI):

O
S S R, Ri1o
Ab” N~ N R
] H/lkAA‘IAAZ/ 1 j]\
R R
R 1TI/ A7 DM
Ri2 Ri7

trong do:

a (XD

Ab 1 khang thé hodc manh cia no;

AA-AA; 12 peptit dugc chon tir nhém bao gdm valin-xitrulin, xitrulin-
valin, lysin-phenylalanin, phenylalanin-lysin, valin-asparagin, asparagin-valin,
threonin-asparagin, serin-asparagin, asparagin-serin, phenylalanin-asparagin,
asparagin-phenylalanin, leuxin-asparagin, asparagin-leuxin, isoleuxin-
asparagin, asparagin-isoleuxin, glyxin-asparagin, asparagin-glyxin, axit
glutamic- asparagin, asparagin-axit glutamic, Xitrulin-asparagin, asparagin-
xitrulin, alanin-asparagin, asparagin-alanin;

a 12 s6 nguyén nam trong khoang tir 1 dén 10;

qla 0 hodc s6 nguyén nam trong khoang tir 1 dén 5;

mdi As, Ri va Rs ddc 1ap 1a khong c6 mat, 1a axit amin, peptit ¢6 2 dén
20 axit amin, alkyl, alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, heteroxyclyl,
-CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHx)p1-
, -C(=0)-0-(CHx)p1-, ~(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-(CH2)p2-)p3-, -
((CH2)p2-0-)p3-, -C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=S)-, -S-C(=S)-S-, -S-,
-SO-, -S0;-, -NRy4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)0O-, -N(R4)-C(=0)-, -
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C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=O)-NR4-, trong do6 alkyl,
alkynyl, alkenyl, xycloalkyl, aryl, heteroaryl, va heteroxyclyl nay tiy y duoc
thé;

R17 duoc chon tir nhém bao gém O, S, NRis, CR5Rs;

mdi R4, Rs, Rs va Rg ddc 1ap 1a H, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, va heteroxyclyl dugc thé hoic khong dugc thé;

mdi Ro, Rio, Ri1, va Riz doc 14p 1a H, halogen, NRi3R 14, nitro, xyano, -
OH, -O-C(=0)-Ris5, -C(=0)-Ris, -C(=0)-O-Ris, -C(=0)-NRi3 Rus, alkyl,
xycloalkyl, aryl, heteroaryl, va heteroxyclyl dugc thé hodc khong duoc thé;

mdi Rz va Rus doc 1ap 1a H hodc alkyl tuy y duoc thé; va Ris 1a alkyl
tuy y dugce thé;

mdi pl, p2 va p3 doc 1ap 1a 0, hodc s6 nguyén nam trong khoéng tur 1
dén 100;

x 140, 1 hodc 2; va

DM c6 cong thic cAu tao sau:

HOH?™
N A~

Theo mot phuong 4n, sing ché @& xuét hop chét c6 cong thie (XI) ¢6 cong thirc

cAu tao (XI)(a) sau:

OYNHz

NH

0 0
H H H

S N/\/\/N\H/N\:/U\N/éN |

s A M o O0_N

° T

°© Ja e

trong d6 ala s6 nguyén ndm trong khoang tir 1 dén 10.

Theo mdt khia canh, sang ché @& xuét hop chat c6 cong thuc (1), (IIT), AV) (V),
va (X), trong d6 A 1a peptit phan tach dugc bang proteaza.
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Theo mdt khia canh, sang ché dé xuét hop chét c6 cong thire (XI), trong do
peptit phan tach duogc bing proteaza.

Theo mot khia canh, sang ché d& xuét hop chit c6 cong thic (1), (III), IV) (V),
va (X), trong d6 A 1a peptit phan tach duoc bang proteaza dugc biéu hién trong mo
khdi u.

Theo mot khia canh, sang ché dé xuét hop chét c6 cong thie (XI), trong d6

peptit phan tach duogc bang proteaza dugc biu hién trong mo khéi u.

Theo mdt phuong &n, sang ché @ xuét hop chét c6 cong thuc (I), (III), (IV)
(V), (X), trong d6 A 1a peptit phan tach dugc bang proteaza, va trong d6 proteaza nay

14 cathepsin hodc plasmin.

Theo mdt phuong 4n, sang ché d& xut hop chét c6 cong thuc (XI), trong do
peptit phan tach dugc bang proteaza, va trong do proteaza nay la cathepsin hodac

plasmin.
Ché phim

Céc phuong 4n néu trong ban mo ta bao gdm ché phdm chira hop chét tiép hop
¢6 cong thire (1), (IID), (IV), (V), (X), hodc (XI) cling nhu cac hdn hop cua chung. Theo
mot s6 khia canh, hop chét néu trén con duogc thé hién b%mg hop chét c6 cong thic
(II)(a), (ID)(b), (IV)(@), (V)(@), (V)(b), (V)(c), (V)(d) (V)(e), (X)(a), hodc (XI)(a).

Céac phuong an néu trong ban mo ta bao gdm ché pham chira hop chét c6 cong

thie (), (ID), (IV), (V), (IX), (X), hodc (XI) cling nhu hdn hop ctia ching.

Ché pham c6 thé 12 dugc pham con chira mot hodc nhiéu chit mang, chét pha
lodng, va/hodc ta dugc duge dung. Theo mot s6 khia canh, duoc phém néu trén 1a mubi
dugc dung cta hgp chét c6 cong thic (1), (D), (IV), (V), (IX), (X), hodc (XI) hoac
hdn hop ctia ching. Theo mot sé khia canh, dugc phdm nay la mudi dugc dung cla
hop chét c6 cong thie (1), (IID), (IV), (V), (IX), (X), hoac (XI) hozc hdn hop cta ching.

Céc chét mang, chét pha lodng va ta dugc dugc dung thich hop da duoc biét 16
trong linh vyc k¥ thuat nay va cé thé dugc xac dinh bdi ngudi co hiéu biét trung binh
vé linh vuc k¥ thuat nay duéi dang chimg nhén tinh trang lam sang. Céc vi du vé chit

mang, chit pha lodng va ta duoc thich hop bao gbém: dung dich dém dé duy tri do pH
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thich hop ciia ché phim (vi du, dung dich dém xitrat, dung dich dém sucxinat, dung
dich dém axetat, dung dich dém phosphat, dung dich dém lactat, dung dich dém oxalat
va dung dich dém twong ty), protein mang (vi du, albumin huyét thanh & ngudi), nude
muébi, rugu polyhydric (vi dy, trehaloza, sucroza, xylitol, sorbitol, va dang tuong tw),
chét hoat dong bé mit (vi dy, polysorbat 20, polysorbat 80, polyoxolat, va dang tuong

tu), chit khéng khudn, va chét chéng oxy héa.

Néu muén, dugc phdm néu trong ban md ta co thé bao gdm chét ding dé didu
tri bénh th hai hodc nhidu chét ding dé diéu tri bénh (vi du, ta dugc dung cho hop
chét tiép hop cé cong thire (I), (ID), (IV), (X), va/hoge (XI), chat khang khéi u, chét
khang sinh, chét chéng viém, va chit tuong tw). Chét dung dé diéu tri bénh thir hai c6
thé dugc chua trong cing mot ché phim & dang hop chét c6 cong thic (1), (ID), (IV),
V), (IX), (X), va/hodc (XI), hodc co thé duogc st dung riéng ré& voi hop chét ¢6 cong
thire (1), (IID), (IV), (V), (IX), (X), va/hodc (XI) (theo thoi gian, hodc dang va vi tri su
dung).

Nguoi co hiéu biét trung binh trong linh vuc phén tir ¢6 hoat tinh sinh hoc s&
hiéu ring mdi hop chét ¢6 cong thice (1), (I1L), (IV), (V), (IX), (X), va/hodc (XI) co thé
duoc cai bién theo cach ma hop chét thu duoc van gilt duogc tinh ddc hi¢u va/hodc hoat
tinh twong tu nhu hop chét ban diu. V& vin dé ndy, phan t& ¢6 hoat tinh sinh hoc (D)
ctia hgp chit c6 cong thuc (1), (II1), (IV), (V), (IX), (X), va/hodc (XI) ¢6 thé bao gdbm
phan tir ¢6 hoat tinh sinh hoc bét ky va tit ca cac chét trong tu va dan xuét ctia phan
tit ¢6 hoat tinh sinh hoc. Theo mdt phuong 4n, phén tir 6 hoat tinh sinh hoc la macrolit
va cOn 1a maytansin hodc chét trong tu maytansin nhu duge md ta trong Widdison et

al., J. Med. Chem., 2006, 49 (14), 4392-4408.

Theo mdt khia canh, sang ché @& xuét dugc phdm chira lugng hiru hiéu ding
d8 didu tri bénh cua hop chit c6 cong thire (1), (II),AV), (X), (XI) bao gbm (1I)(a),
(IID)(b) (IV)(a), (X)(a), va (XI)(a), hodc mudi dugc dung cia n6 va mdt hodc nhiéu
chét mang, chét pha lo4ng, hodc ta dugc dugc dung.

Theo mot khia canh, sang ché d& xuét duogc phérn chtra luvong hitu hiéu dung
8 didu tri bénh ctia hop chét c6 cong thire (1), (IID),(IV), (V), (IX), (X), (XI) bao gbdm
(ID)(a), (IT)(b) (IV)(a), (V)(@), (V)(b), (V)(©), (V)(d), va (V)(e), (X)(a), va (XI)(a),
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hotic mudi dugc dung ctia n6 va mot hodc nhiéu chat mang, chat pha loéng, hoac ta

duoc dugce dung.

Theo mdt khia canh khac, sang ché dé xuit dugc phém chira lrgng hitu hiéu
dung dé didu tri bénh cua hop chét c¢6 cong thirc (V) bao gbém (V)(a), (V)(b), (V)(c),
(V)(d), va (V)(e), hodc mubi dugc dung ctia n6 va mot hodc nhiu chit mang, chét pha

loang, hodc ta dugc dugc dung.

Theo mot khia canh khac, sang ché d& xuét duoc phém chira lugng hitu hiéu
dung dé diéu tri bénh ctia hop chét c6 cong thic (IX), hodc mudi duoc dung cua né va

mot hodc nhiéu chit mang, chét pha lodng, hoac ta dugc dugc dung.

Theo mot khia canh khac, sang ché dé xuit duoc phém chtra luong hitu hi¢u
ding dé didu tri bénh ctia hop chét c6 cong thire (V) va (IX) bao gom (V)(a), (V)(b),
(V)(©), (V)(d), va (V)(e), hodc mubi dugc dung ctia n6 va mot hodc nhiéu chit mang,

chét pha lodng, hodc t4 dugc dugc dung.
Phuong phép st dung

Nhu dwgc md ta & trén, hop chat tiép hop c6 cong thue (1), (IID), (IV), (X), va
(XI) c6 thé dugc san xuét bang cac nhém chirc khac nhau sao cho phéi tir (L) gén vé6i
hop chét lién két va nhd d6 phan tlr c6 hoat tinh sinh hoc tao thanh hop cht tiép hop
cong hoa tri. Phéi tir huéng dich dic hiéu hop chét tiép hop v6i hop chét lién két kém
theo phéi tir, thuong 13 polypeptit hodc hop chét khac gidng khang nguyén. Theo mot
phuong 4n dién hinh, hop chit tiép hop dugc thiét ké bao gdm phdi tir c6 hop chét lién
két kém theo dugc phat hién trén té bao trai qua su sinh trudng cia té bao bét thuong
hoidc t& bao co lién quan dén rdi loan tang sinh. Ngac nhién 13, hop chét tiép hop c6
cong thie (1), (IID), (IV), (X), va (XI) d& dugc thiét ké sao cho mdi hop chét lién két
ctia hogp chét dugc di hoa bén trong té bao ma duoc lién két béi hop chét tiép hop. Nhu
vay, viéc phan phéi phan tir ¢6 hoat tinh sinh hoc thong qua hop chét tiép hop theo céc
phuong 4n néu trong ban md ta cho phép phan phéi phén ti ¢6 hoat tinh sinh hoc ma
thuong 1a quéa doc dé st dung theo cach thong thudng. Cac phuong dn néu trong ban
mo ta cho phép su phin phéi co tinh chon loc va déc hiéu cao cdc phan tir nay dén té

bao trai qua sy sinh trudng cua t€ bao bat thuong hodc t€ bao lién quan dén rdi loan
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tang sinh (so voi su di héa bén ngoai té bao, ching han nhd d6 giai phong hop chét

hoat tinh sinh hoc vao mau hodc hé bach huyét).

Nhu c6 thé duge hinh dung bdi nguoi 6 hidu biét trung binh v& linh vuc k¥
thuét nay, hgp chét tiép hop cong hoéa tri duge néu trong ban md ta cling 6 thé dugc
sir dung dé phan phéi loai phan tit c6 hoat tinh sinh hoc hitu ich bét ky va c6 thé dugc
hudng dich chon loc dén loai quan thé té bao bét ky, vi du, hop chét tiép hop co thé
dugc st dung dé phan phéi thude chéng ting sinh vao t& bao trai qua sy sinh trudng
bat thuong hodc thude khang virut vao té bao bi nhidm virut, véi diéu kién 1a phéi tir

dugc chon nhin dién dugce hop chét lién két kem theo té bao thich hop.

V& vAn dé nay, phuong phap st dung dugc dé xuat doi vdi cac phuong an vé

hop chét tiép hop dugc néu trong ban mo ta.

Dugc phém duoc néu trong ban mo ta hitu ich dé rc ché, 1am cham va/hoic
ngan chin sy sinh truéng cua té bao bét thudong hodc dé didu tri cac rbi loan ting sinh
khéc nhau hodc c4c tinh trang bénh & dong vat c6 vi. Theo mot phuong an dién hinh,
dong vat c6 vi 1a ngudi (cac phuong dn duge néu trong ban mo ta s& duge mo ta lién
quan dén nguoi). Pong vat c6 va khac bao gbm dong vat c6 va bét ky ma c6 thé mac
r6i loan tang sinh phat hién duoc, bao gém, dong vat linh trudng, ché, meo, ngua, dé,
ciru, gia suc, lac da, va dong vat tuong tu. Ngoai ra, nén hiéu réng hop chét tiép hop
cua dugc phém duge thiét k& dé huéng dich chon loc dén cac té bao trai qua su sinh
trudng cluia té bao bat thuong hoic dé didu tri céc rdi loan ting sinh hodc tinh trang

bénh khac nhau dugc néu trong ban md ta.

Nhu véy, cac phuong an trong ban mo ta bao gbm phuong phap e ché sy sinh
truéng cua té bao bét thudng hoic diéu tri r6i loan ting sinh & ngudi bao gdm budc
cho ngudi nay stt dung mot lwgng hiru hiéu dung 8 didu tri bénh cta dugc pham duge

néu trong ban mo ta.

Viéc stt dung mét lugng hitu hiéu dung dé diéu tri bénh cua dugc phém dugc
néu trong ban md ta co thé dugc tac dung theo cac cach khac nhau, vi du, bang cach
dung trong tinh mach, trong bung, dudi da, trong co, khu tra, trong da, trong miii, hodc
trong phé quan. Dugc pham néu trong ban md ta cling 6 thé duoc st dung truc tiép

vao vi tri sinh trudng cia té bao bat thudng (tiép xtc tryc ticp hodc gian tiép véi su
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sinh truéng cia té bao bét thuong), vi du bang cach phan phéi bang stng bén hat (vi
du phan phdi bang sting ban hat chra dugc pham néu trong ban mo ta vao khéi u &
phdi hodc ndo). Ché do liéu luong dé sir dung dugc pham néu trong ban md ta s& dugc
x4c dinh bdi chuyén gia cham séc strc khoe hodc nguoi ¢ hiéu biét trung binh vé linh
vuc k¥ thudt nay ciing nhu dua trén co sé tinh trang 1am sang cu thé. Nhu da duoc biét
rd trong linh vuc y hoc, liéu lugng cho mdt nguoi bét ky, tirc 13, bénh nhan, phu thudc
vao nhiéu yéu t, bao gém, kich thudc ciia bénh nhén, dién tich bé mit co thé ciia bénh
nhan, d6 tudi ciia bénh nhan va strc khoe chung, gidi tinh ctia beénh nhan, thoi diém va
duong dung, va sy c6 mét cia chit dung dé diéu tri bénh thtt hai. Trong mot sd truong
hop, hop chét tiép hop c6 cong thire (1), (I11), (IV), (X), vahoic (XI) ¢6 thé c6 mit voi
lwong ndm trong khoang tir 1pg dén 100mg/kg thé trong trén mdi lidu (luu ¥ ring néu
viée truyén lién tuc dugc xem la dudng dung, thi mot lwgng nho bing 1pg/kg thé trong
trong mdi phuit c6 thé dugc xem xét). Dugc pham c6 thé duoc st dung mot hodc nhiéu

14n trong ngay va trong khoang thoi gian nhiéu ngay, tuin, thang, hodc nam.

Viéc didu tri rdi loan hodc bénh ting sinh, vi du, khéi u, bao gdm phuwong phap
lam giam kich thuéc cua khéi u, gay hoai t hodc gy chét té bao theo chuong trinh
trong khéi u, tiéu diét khdi u, ngin chin sy tdng kich thudc cla khéi u va/hoic ngin

chin su x4m nhép hodc di can cta khoi u.

Céac vi du vé tinh trang bénh Iy y hoc ma c6 thé dugc diéu tri theo cac phuong
phép tc ché sy sinh trudng cla té bio bat thudng, hodc diéu tri rdi loan ting sinh bao
gbm: khéi u 4c tinh thudc dang bét ky, vi du, bénh ung thu phdi, rudt két, tuyén tién
liét, than, tuyén tuy, gan, buéng tring, da, u lympho, bénh bach cAu va bénh tuong tu;
céc bénh tu mién, vi du, bénh luput ban do hé théng, bénh viém khép dang thap, bénh
da xo ctng; bénh nhidm virut, vi dy, bénh 1ay nhiém CMV, bénh lay nhiém HIV, bénh
AIDS, bénh viém gan, bénh 14y nhiém HPV; con dau; cac r6i loan than kinh; va céc
bénh viém.

Nhu dugce luu y & trén, duoc pham duoc néu trong ban mé ta cling hitu ich aé
ngan ngua hodc diéu tri bénh nhiém virut, ching dau, ching viém, bénh tu mién, va

bénh twong ty & dong vat c6 va.
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Theo mdt khia canh, sang ché dé xuét phuong phép lam giam, lam chim hodc
lam nging su sinh truéng cua té bao bat thuong bao gdm bude cho té bao bit thuong
nay tiép xuc véi hop chét ¢6 cong thire (I), (IIT) (IV), (X), va/hodc (XI) v6i lugng du
dé 1am cham, 1am gidm ho#c 1am nglng sy sinh trudng cua té bao bét thudng, va trong
d6 su sinh trudng cia té bao bit thuong duge lam chim, lam gidm hodc lam ngimg

lai.

Theo mot khia canh, sang ché dé xuit phwong phap diét té bao, bao gdm bude
cho té bao nay tiép xuc véi hop chét c6 cong thire (1), (I1I), (IV), (X), va/hodc (XI) véi

lugng du dé tiéu diét té bao nay, va trong d6 té bao nay bi tiéu diét.

Theo mdt phuong an, sang ché d& xuét phuong phép diét té bao, bao gdbm budc
cho té bao nay tiép xic véi hop chét ¢6 cong thic (1), (II), (IV), (X), va/hodc (XI) voi
luong du dé tidu diét té bao nay, va trong d6 t€ bao nay bi tiéu diét va va trong do té
bao nay 1a t& bao khdi u.

Theo mot khia canh, sang ché dé xuit phuong phap diéu tri r6i loan y hoc & cé
thé mic rbi loan y hoc, bao gém bude cho céa thé nay st dung mot lugng hitu hi€u cia

ché pham chira hop chét c6 cong thire (1), (III), (IV), (X), va/hodc (XI).

Theo mot khia canh khac, sang ché dé xuét phwong phép didu tri r6i loan y hoc
& c4 thé méc rdi loan y hoc, bao gdm buéc cho c4 thé nay st dung mot luong hiru hiéu

ctia ché pham chtra hop chét c6 cong thire (1), (IID), (IV), (V), (IX), (X), va/hogc (XI).

Theo mot phuong &n, sang ché dé xuét phuong phap didu tri rdi loan y hoc &
c4 thé méc rdi loan y hoc bao gém budc cho ca thé ndy st dung mot lugng hitu higu
cta ché pham chira hop chét ¢6 cong thuc (1), (IIT), (IV), (X), va/hodc (XI) va con bao
gdm budc sir dung tuln tu hodc lién tiép phuong phap didu tri bénh bd sung.

Theo mot phuong an, sang ché d& xuét phuwong phép, trong d6 phuong phap
didu tri bénh bd sung 1a phuong phép xa tri, phuong phap hoa tri, hodc két hop ca hai
phuong phép nay.

Theo mdt phuong an, sang ché @& xuét phuong phap didu tri r6i loan y hoc &
c4 thé méc rdi loan y hoc bao gém budc cho ca thé nay st dung mot luong hitu hiéu

cta ché pham chira hop chét ¢6 cong thirc (1), (I1I), (IV), (X), va/hodc (XI) va con bao
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gdm budc st dung tudn ty hodc lién tiép phuong phép didu tri bénh bd sung va st

dung it nhét mot chét dung dé didu tri bénh bd sung.

Theo mot phuong an, sang ché dé xuét phuong phép diéu tri r6i loan y hoc &
c4 thé méc rdi loan y hoc bao gdm budc cho cé thé nay st dung mot lugng hiru higu
ctia ché pham chitra hop chét c6 cong thie (), (I11), (IV), (X), va/hodc (XI) va con bao
gdm bude st dung tuan ty hodc lién tiép phwong phép didu tri bénh bd sung hodc dung

it nhAt mot chit ding dé diéu tri bénh bd sung.

Theo mdt khia canh, rdi loan y hoc duoc diéu tri dugc chon tir khdi u, bénh ung

thw, bénh 14y nhiém, bénh thoéi hoa thn kinh, réi loan xwong, va bénh tim mach.

Céc phuong an dugc néu trong ban mo ta con dé xuit phuong phap diéu ché
hop chét c6 cong thirc (I) tir tién chét hodc khéi kién triic hop chét ¢6 cong thire (V).
Theo mét s6 khia canh hop chét c6 cong thirc (V) cling co thé dugc sir dung trong Gng
dung diéu tri bénh trong d6 hop chét c6 cong thire (V) 1a duge pham. Theo mot s6 khia
canh, hop chét c6 cong thic (V) ¢6 thé dugc chira trong ché pham hoic dugc pham

bét ky chira hop chét (D), (1), (IV), (IX), (X), va/hodc (XI).

Cubi cing, cac phuong an duge néu trong ban mo ta c6 thé bao gom hdn hop

ctia cac hop chit c¢6 cdng thuc (1), (III), (IV), (V), (IX), (X), va/hodc (XD).
San xut hop chét tiép hop

Hop chit tiép hop phéi tir-phan tir ¢ hoat tinh sinh hoc c6 thé dugc tao ra bing
k¥ thuét bat ky da biét d6i voi ngudi ¢ hiéu biét trung binh vé linh vuc k¥ thuét nay.
Hop chat tiép hop phéi ti-phan tt ¢6 hoat tinh sinh hoc chira don vi phéi tir, phan tir
¢6 hoat tinh sinh hoc, va tily y hop chét lién két ma gén phan tir c6 hoat tinh sinh hoc
va phéi tir. Viéc gin cong hoa tri phan ti c6 hoat tinh sinh hoc va/hodc hop chét lién
két v6i phbi tir c6 thé dugc hoan thanh bang céch st dung cac phan ing khéc nhau str
dung cac gdc axit amin cua phéi ti, vi dy, khang thé, bao gdm cac nhém amin cia
lysin, nhém axit carboxylic tw do cua axit glutamic va axit aspartic, nhom sulthydryl

clia xystein va cdc goc khac nhau cla axit amin thom.

Hon nita, hop chit tiép hop theo cac phuong 4n khac nhau dugc néu trong ban

mé ta c6 thé duoc didu ché bing phwong phap da biét bat ky trong linh vue k¥ thuét
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nay. Quy trinh chuén néu lam vi du d& san xuét hop chét tiép hop dugc d& xuét trong
cac vi du dudi ddy. Tuy nhién, cac phuong phap da biét khac c6 thé duge st dung,
gbm, vi du, cc quy trinh chuin dugc md ta trong WO 2009/134977, patent My s6
7,811,572 va patent My sb 6,441,163, v6i didu kién 14 cac quy trinh chuén nay dugc
stt dung dé didu ché hop chit nhu dugc néu trong ban mo ta. Cac tai liéu tham khao

duoc dua vao diy bang cach vién dan.

Theo mdt phuong an, hop chét tiép hop c6 thé dugc didu ché bang céch i) cho
phéi tir phan tmg v6i hop chét lién két dé tao ra hop chét phdi ti-hop chat lién két
dwgc cai bién; ii) tiy ¥ tinh ché hop chét phéi ti-hop chit lign két; iii) tiép hop phan
t&r ¢6 hoat tinh sinh hoc, vi dy, macrolit, voi phéi ta-hop chét lién két dé tao ra hop
chét tiép hop c6 cong thire (1), (III), (IV), (X), hogc (XI); va iv) tinh ché hop chét tiép
hop.

Theo mdt phuong 4n khéc, hop chét tiép hop ¢6 thé dugce diéu ché bang cach
cho phén tir c6 hoat tinh sinh hoc phan {mg v6i thanh phén thir nhét cua hop chét lién
két (Z1), sau d6 1a cac phan ung lién tiép dé tao thanh hop chét lién két, bao gdm viéc
bd sung Y, X, W, A va Zs, hodc hdn hop bat ky ciia chung.

Theo mot phuong an thay thé, hop chit tiép hop duoc didu ché bang cach cho
phdi tir, hop chét lién két va macrolit c6 hoat tinh sinh hoc phan Gmg trong mdt phan
tng duy nhit. Khi hop chét tiép hop theo sang ché duge didu ché, ching c6 thé dugc
tinh ché.

Nhan biét tinh gay doc té bao ctia hgp chét tiép hop

Theo mot phuong an, hop chét tiép hop duge néu trong ban md ta c6 thé dugc
danh gi4 vé kha nang (rc ché sy tang sinh cta cac dong té bao ung thu khéc nhau in
vitro cua ching. Thir nghiém vé tinh gy ddc té bio in vitro ¢6 thé dugc tién hanh bang
cach st dung cac phuong phéap da biét trong linh vuc k¥ thuét nay (xem Widdison et
al., J. Med. Chem., 2006, 49(14), 4392-408) va nhu dugc minh hoa trong Vi du 7 n€u
trong ban mo ta. Vidu, hop chét tiép hop c6 thé duoc 4p dung vao té bao ung thu dugc
dan trén dia in vitro trong sb ngay dugc xéc dinh trudc va cic té bao sbng sot dugc
x4c dinh trong thr nghiém bang cac phuong phap da biét. Cac dbi chung thich hgp c6

thé dugc st dung dé dam bao tinh hop 1€ cla cac két qua nhu c6 thé 1a cac tri s6 ICso.
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Céac vi du v& tinh hiéu nghiém in vitro cia hop chét tiép hop néu trong ban md ta c6
thé dugc quan sét thy trén Fig. 1 va Fig. 2. Tinh hiéu qua in vivo bd sung c6 thé duoc
stt dung dé x4c nhan tinh hiéu nghiém ctia hop chét tiép hop dugc dé xudt - vi dy, béng

cach st dung mé hinh chudt trui 1ong.

Ban md ta, vi du va dit liéu néu trén cung cép phan md ta hoan chinh vé phuong
phép san xudt va str dung ché pham theo sang ché. Do nhiéu phuong 4n theo sang ché
6 thé dugc thuc hién ma khong tach roi khoi pham vi cia séng ché, sang ché tap trung
vao cac didm yéu cdu bao ho kém theo sau day.

T4t ca céc tai liéu tham khao néu trong ban md ta va trong cic vi du sau duge
dua vao bing cach vién dan toan bd.

Phin mo 4 va céc vi du duoc thé hién du6i day duoc dé xuit &€ minh hoa sang
ché. Nguoi c6 hiéu biét trung binh v& linh vuc k¥ thuat ndy s& nhan ra rang cac vi du
nay duoc dé xudt chi dé minh hoa va khong lam gi6i han pham vi ciia sang ché.

Vi du thue hién sang ché
Chi tiét thir nghiém

Phd NMR proton (ddi voi hop chit ma khong thé dugc phat hién béi UV) dat
duoc trén thiét bi Varian Inova 300 MHz, trong khi phé khéi duge thu gom trén
Agilent 1100 36 16 san xuat LC/MSD véi ngudn ion hoa phun dién tir va mdy phan
tich bay ion ba t&r cyc. Céc hop chét tiép hop thich hgp duge phén tich bang céch sir
dung phd khéi Bruker ultraFleXtreme MALDI-TOF-TOF. Tét c4 céc nguyén li¢u va
dung mdi duge mua trén thi truong va dugc st dung ma khong can tinh ché, trir khi

¢6 quy dinh khéc.
Vidul
Budce 1: Maytansin-3-N-metyl-L-alanin (2)

Hop chét néu & dé muc nay duoc diéu ché & dang chét rin mau vang tu
maytansinol (1) bang cach st dung cac phuong phdp dugc mo ta trong don yéu cau
chp patent My s& 2007/0037972 Al. MS (ESL duong): tinh todn dbi voi
C32H44CIN3O9, 649,3; phét hién 650,6 (M+H).
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Budc 2: Maytansin-3-N—metyl-L-(S)-alanin-N-[4-(arnino-Xitrulin-valin—hexanamit-6-

maleimidyl)benzyl]carbamat (3):

San phém cuia buége trude d6 (2, 0,020g, 0,03 Immol) va p-NO»-Ph-carbonato-
Bn-Cit-Val-maleimit (MA-VC-PAB-PNP, 0,027g,  0,037mmol; Concortis
Biosystems) dugc hoa tan trong N,N-dimetylformamit (DMF, khoang 0,25mL) trong
lo hinh nén, dugc xt ly bﬁng alumin bazo Brockmann I (0,10 g), 1o nay dugc thoi khi
agon, va hon hop phan tmg dugc khudy & nhiét d moi trudong trong thoi gian 4 ngay.
Sau d6, hdn hop dugc loc, chét rin dugc rira bing axetonitril/nude, va dich loc dugc
tinh ché truc tiép trén cot Su, 30x150mm Phenomenex Gemini C18 qua HPLC (30 -
90% axetonitril trong nuéc, 0,1% TFA trong ca hai, trong thoi gian 25 phut,
15mL/phiit). Lam khd lanh céc phan doan tinh khiét nhit qua dém dé thu dugc hop
chit néu & d& muc & dang chit rin mau vang nhat (0,021g, 55%). MS (ESI, duong):
dugc tinh toan dbi véi CeiHs2CINgO17, 1247,6; phat hién 1248,8 (M+H), 1270,7
(M+Na), 1231,5 (M-H20+H).

MA-VC-PAB-PNF

aumin , DMF

Vidu?2
Buéc 1: Este ctia N-tert-Butoxycarbonyl-beta-alanin sucxinat (4)

Didu ché hop chét néu & dé muc tir Boc-B-alanin ban trén thi truong bang
phuong phép da biét ro trong linh vuc k¥ thut nay (xem Widdison et al., J. Med.
Chem., 2006, 49 (14), 4401). 'TH NMR (300 MHz, CDCls): & 3,62 (bm, 2H), 2,88 (m,
9H), 1,47 (s, 9H).
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Budc 2: Maytansin-3-N-metyl-L-(S)-alanin-Boc-B-Ala (5)

San phém cuia bude trude d6 (4, 0,45g, 1,51mmol) va maytansin-3-N-metyl-L-
alanin (2, 0,30g, 0,23mmol) dugc hoa tan trong 3:1 axetonitril:nugc (8mL), dugc xir
Iy bang 1M NaHCOs trong nude (0,5mL), va duge khudy & nhiét o mdi trudng trong
thori gian 18 gid. Khi phan tmg két thic bing TLC, hdn hop dugc khudy véi nude
mudi sau d6 trong thoi gian 10 phut va duge chiét ba 14n bang etyl axetat (EtOAc).
L6p hitu co lién két duoc séy kho trén NaxSOs, loc, va dich loc duge ¢o va lam kho in
vacuo dé thu dugc si-rd mau vang ma dugc tinh ché bang phuwong phap sdc ky cot
nhanh trén hop 20g silicagel (0 - 10% MeOH trong EtOAc trén 15 phit) dé thu dugc
hop chét néu & d2 muc & dang chét rin mau tring (0,084g, 43%). MS (ESI, duong):
duoc tinh toan d6i véi Ca1HseCIN4O12, 834,4; phat hién 835,2 (M+H), 857,2 (M+Na),
817,4 (M-H,O+H).

Buéc 3: Maytansin-3-N-metyl-L-(S)-alanin-B-Ala (6)

San phém cua budce trude do (5, 0,080g, 0,095mmol) dugc hoa tan trong hén
hop 3:1:1 cia axetonitril/nude/axit trifloaxetic (4mL) va dugc khudy & nhiét do moi
truong trong thoi gian 26 gio. Hon hop phén tng thd dugce bom truc tiép 1én trén 40g
cot silicagel C18 va dugc rira rira giai trong ISCO CombiFlash (10 - 90% axetonitril
trong nudc, 0,1% TFA trong mdi dung mdi, trong 18 phut, 40mL/phut), va cac phéan
doan tinh khiét da két hop dugc lam kho lanh dé thu duge hop chét néu & dé muc &
dang chét rdn mau vang nhat (0,025g, 31%). MS (ESIL, duong): duoc tinh toan ddi véi
C36Hs51CIN4O10, 734,3; phat hién 735,5 (M+H).

Budc 4: Maytansin-3-N—metyl—L-(S)-alanin-propanamidyl-3-N-metyl-N-[4-(amino-

xitrulin-valin-hexanamit-6-maleimidyl)benzyl]carbamat (7)

San phém cia budce trude dé (6, 0,014g, 0,019mmol) va MA-VC-PAB-PNP
(0,020g, 0,027mmol; Concortis Biosystems) dugc hoa tan trong 4:1 axetonitril/nudce
(2,5mL), dugc xt ly béng 0,1M NaHCO;3 trong nuéce (0,5mL), va duge khuéy O nhiét
dd méi trudng trong thoi gian 18 gio. Hon hop phan (g dugce tinh ché tryc tiép bang
phuong phép sic ky pha dao trén silica C18 (bang cach s dung 0,1% TFA trong
gradien axetonitril/nuéc). Phan doan cot cudi cing dugc lam kho lanh dé thu duoc

hop chat néu & d& muc & dang chit rin mau trang (0,002g, 8%). MS (ESI, duong):
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duoc tinh toan dbi v6i CesHgsCIN19O1s, 1332,6; phat hién 1333,9 (M+H), 1316,5 (M-
H,O+H), 1355,9 (M+Na).

TFA/MeCN/H,0

NaHCO3, MeCN/H,0

,!‘ o 7 Maytan-N-Me-L-Ala (2)
Boc” \/\n/ N .
[¢]
0o
4

MA-VC-PAB-PNP,

MeCN/H,0, NaHCO3

Vidu3
Bude 1: Sucxinat este clia axit 3-metyldithio-propionic (8)

Hop chét néu & dé muc nay duge didu ché & dang chét rin mau tring tir axit 3-
mercaptopropionic béng cach st dung cdc phuong phap ctia Widdison et al. J. Med.
Chem., 2006, 49 (14), 4392-4408. 'H NMR (300 MHz, CDCl3) 6 3,09 (m, 2H), 3,01
(m, 2H), 2,86 (s, 4H), 2,44 (s, 3H).

Budc 2: Maytansin-3-N-metyl-L-(S)-alanin-propanamidyl-3-metyldisulfua 9)

San phdm cua bude trude do (8, 2,96g, 11,9mmol) va maytansin-3-N-metyl-L-
alanin (2, 1,54g, 2,37mmol) dugc hoa tan trong 4:1 axetonitril/nudc (25mL), duoc xu
ly bang NaHCO; bdo hoa trong nudc (2mL), va khudy & nhiét d0 moi truong trong
thoi gian 24 gio. Hon hop phan tng dugc xit ly bang nudce mubi, duge chiét ba lan
bing EtOAc, 16p chira nudc duge bdo hoa véi NaCl, duge chiét lai bing EtOAc, va
16p hitu co lién két duge lam kho trén Na>SOs, va duge loc. Co dich loc in vacuo aé

thu dugc si-rd mau vang (khoang 4,5g) dugc tinh ché bang phwong phap sdc ky cot
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nhanh trén hop silicagel 80g (0 - 100% EtOAc trong hexan trong 30 phut) tao ra hop
chit néu & d& muc & dang chit ran mau tring (1,14g, 61%). MS (ESI, duong): dugc
tinh to4n ddi véi C3HsoCIN3O10S2, 783,3; phat hién 784,3 (M+H), 766,6 (M-H,O+H).

Buéc 3: Maytansin-3-N-metyl-L-(S)-alanin-propanamit-3-thiol (10)

Diéu ché hop chit néu & d& muc bang cach st dung phién ban dugc cai bién
ctia phuong phip duge md ta boi Whitesides et al. (J. Org. Chem., 1991, 56, 26438-
2650). San phém cia bude trude d6 (9, 2,42g, 3,09mmol) dugc hoa tan trong
axetonitril (30mL), dugc xtr ly bang dung dich chtra tris(2-carboxyetyl)phosphin
hydroclorua (8,23g, 28,7mmol) trong nu6c (30mL), lam tdng do pH dén 3 bang cach
bd sung NaHCO; bio hoa trong nude (5SmL) vao, binh dugce thdi khi Ar, va khudy hdn
hop phan tng & nhiét 6 moi trudong dudi vach ngan cao su (duge thong do su tach
khi manh). Sau thoi gian 2 gid, xt Iy phén Gtng bang nudc mubdi (khoang 100mL), tao
bot vGi Ar trong thoi gian 5 phut (dé loai bé metylmercaptan ty do), va tach cac pha.
Chiét pha nudc hai 1in bing EtOAc, bdo hoa v6i NaCl, va chiét hai 1an nita bang
EtOAc. Sau d6 1am kho cac 16p hitu co dd dugce két hop trén NazSOs, loc, va cd dich
loc va lam kho in vacuo dé thu dugc hop chit néu & d& muyc & dang chét rdn mau tring
(2,24¢g, 98%). MS (ESI, duong): dugc tinh toan d6i véi C3sHasCIN3O10S, 737,3; phat
hién 738,3 (M+H), 720,3 (M-H,O+H).

Budc 4: 4-Amino-(N-benzyloxycarbonyl)benzylamin (14)

4-Aminobenzylamin (1,00g, 8,18mmol) va trietylamin (1,20 mL, 8,61mmol)
duogc hoa tan trong tetrahydrofuran khan (THF, 10mL) trong diéu kién khi Nz, dugc
lam maét trong nudc mudi/bé d4 c6 khudy, va duge xit Iy ting giot trong thoi gian 20
phut bing dung dich chtta benzyl cloformat (1,20mL, 8,41mmol) trong THF khan
(10mL). Sau khi két thuc viéc bd sung, loai bd bé d4a va khudy hdn hop phén tng &
nhiét 46 mdi trudong trong thoi gian 20 giv, sau do loc trén phéu thity tinh dugc nung
két dé loai bo cac chat khong hoa tan. Rira cac chét rin bang EtOAc, 1am bay hoi dich
loc in vacuo, va tinh ché phan cin bang phuwong phap sdc ky cot nhanh trén cdt silicagel
40g (0 - 100% EtOAc trong hexan, trong thoi gian 20 phut, 40mL/phut). Lam bay hoi

cac phéan doan tinh khiét hoat dong & gitta in vacuo dé thu dugc hop chét néu & dé muc
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& dang chét rin mau vang sang (1,47g, 70%). MS (ESI, duwong): dugc tinh toan do6i
véi Ci1sHi6N202, 256,1; phat hién 256,9 (M+H), 278,9 (M+Na).

Budc 5: Sucxinat este clia axit 6-maleimidylhexanoic (20)

Hop chét néu & dé muc nay duoc diéu ché & dang gdm khdng mau tir axit 6-
aminocaproic c6 ban trén thi truong bang phwong phap twong tu voi phuong phép cia
Marnett et al. (J. Med. Chem., 1996, 39, 1692-1703). '"H NMR (300 MHz, CDCl3) &
6,72 (s, 2H), 3,56 (t, 2H, J=7 Hz), 2,86 (s, 4H), 2,64 (t, 2H, J =7 Hz), 1,81 (pentet,
2H, J= 8 Hz), 1,66 (m, 2H), 1,45 (m, 2H).

Budc 6: Boc-valin-sucxinat (11)

Hop chét néu & d& muc nay dugc diéu ché & dang chét rin mau tring tir Boc-
Val-OH bang phwong phép da biét o trong linh vue k¥ thuét ndy (xem Widdison et
al., J. Med. Chem., 2006, 49 (14), 4401). 'H NMR (300 MHz, CDCls) 4 5,03 (d, 1H,
J=10 Hz), 4,60 (dd, 1H, J= 9 Hz, 5 Hz), 2,85 (s, 4H), 2,32 (m, 1H), 1,47 (s, 9H),
1,05 (m, 6H).

Budc 7: Boc-valin-xitrulin (12)

San phim cta budc trude d6 (11, 4,23g, 13,5mmol) dugc hoa tan trong
axetonitril (70mL), dugc xt ly bing dung dich chira L-xitrulin (3,20g, 18,3mmol)
trong nuéc (30mL) va dung dich bdo hoa chira NaHCO; (18mL), binh dugc thdi khi
Na, va khudy hdn hop phan tmg & nhiét do méi trudng trong thoi gian 24 gio. CO hdn
hop in vacuo dé loai bo axetonitril, rira mot 14n bang EtOAc dé loai bo céc tap chét
khong phan cuc, va bio hoa 16p chira nude véi NaCl va axit hoa dén do pH=3 bang
HCI 10%. Chiét hdn hop duc thu dugc bdn 14n bang isopropanol 10% trong EtOAc,
céc 16p hiru co lign két duge siy kho trén NaxSOs, va dugce loc. C6 va lam kho dich
loc in vacuo dé thu duge hop chit néu & d& muc & dang chit ran mau trang (4,53g,
90%). MS (ESI, am): dugc tinh toan ddi véi C16H30N4Os, 374,2; phat hién 373,0 (M-
H).

Buéc 8: Boc-valin-xitrulin-amino-4-benzylamino-N-benzyloxycarbamat (15)

San phém cua bude trude do (12, 3,082, 8,23mmol) dugce hoa tan trong N,N-

dimetylformamit (DMF, 30 mL, dugc lam kho trén cac sang phén tr), dugc xu Iy bang
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dixyclohexylcarbodiimit (DCC, 2,31g, 11,2mmol) va 1-hydroxybenzotriazol hydrat
(HOBt, 1,51g, 11,2mmol), binh dugc thdi khi N, va duogc khuéy & nhiét d0 moi trudng
trong thoi gian 1 gio. Sau do, bd sung dung dich chta 4-amino-(N-
benzyloxycarbonyl)benzylamin (14, 2,30g, 8,97mmol) trong DMF (15mL) vao, khudy
hdn hop phén tng trong thoi gian 3 ngay nita, loc trén phéu thiy tinh dugc nung két,
va rira cac chét rin bang etyl axetat. Dich loc dugc rira bang 1:1 nu6c/NaHCO3 bdo
hoa (100mL), 16p chira nuéc duge chiét ba lan bing isopropanol 10% /EtOAc, va 16p
hitu co lién két dugc rira bang nuéc mudi, dugc lam kho trén Na,SO4, va dugce loc.
Trong khi loc, gel khong hoa tan dugc duge tao ra dugce hoa tan v6i metanol/EtOAC.
C6 dich loc in vacuo @é thu dugc gel mau vang dang gobm ma dugc xt Iy bang dietyl
ete (50mL), nghién bang siéu am, loc, va lam kh hut dé thu duoc chét rin mau vang
nhat. Tinh ché chit rin nay bang phuong phéap sdc ky cot nhanh trén cdt silicagel 330g
(0 - 10% metanol trong diclometan, 100 mL/phut) @8 thu duoc hop chét néu & dé myc
¢ dang chét rdn mau vang nhat (4,07g, 81%). MS (ESI, duong): dugc tinh toan dbi véi
C31H44N6O7, 612,3; phat hién 613,4 (M+H)

Budc 9: Boc-valin-xitrulin-amino-4-benzylamin (16)

Xir Iy san phdm ctia bude trude do (15, 3,04g, 4,96mmol) va paladi 10% (0)
trén than hoat tinh (0,286g, 0,269mmol) trong dong N2 v6i metanol (S0mL) va axit
axetic bang (0,57 mL, 9,95mmol), mdi hdn hgp phéan tng dugc tao bot trong mot vai
phut v&i Ny, sau d6 1a hydro, va dugc khudy manh duéi bong béng khi hydro & nhi¢t
d6 mdi trudng va ap sut trong thoi gian 1 gid. Khi phan Gng két thuc bang TLC, bong
bong dugc loai bo, huyén phil dugc tao bot mot vai phit véi Na, va duge loc trén Celite
521. Celite nay dugc rira béng metanol, dich loc dugc lam bay hoi dén kho in vacuo,
va tan bot phn cin mot 14n v6i dietyl ete va dugc lam kho trong moi trudong chén
khong cao dé thu dwgc hop chit néu & d& muc & dang chit rin mau tring (2,95g, 99%).
MS (ESI, duong): dugc tinh todn ddi véi CrsH3gNgOs, 478,3; phat hién 479,2 (M+H).

Bude 10: Boc-valin-xitrulin-amino-4-benzylisothioxyanat (17)

San pham cla bude trude do (16, 0,586g, 0,979mmol) trong tetrahydrofuran
kho (20mL) va N,N-dimetylformamit khd (SmL) dugc hoa tan trong khi N, dugc xtr

Iy bang trietylamin (0,40mL, 2,87mmol), dugc lam lanh trong bé da, va duoc xu ly
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timg giot v&i cacbon disulfua (0,10 mL, 1,66mmol) trong thoi gian 5 phut. Hon hop
phéan Umg dugc lam 4m dén nhiét do moi truong va khudy trong thoi gian 2 gio, dugce
l1am lanh lai trong d4, va duoc xtr ly bang p-toluensulfonyl clorua (0,281g, 1,47mmol).
Sau khi 1am 4m dén nhiét 46 moi trudong va khudy trong thoi gian 18 gio, hdn hop
phan ing dugc roa bang 1:1 nuéc/nudce mudi, duge chiét hai 1an bang etyl axetat, 16p
chira nudc dugc bao hoa véi NaCl, dugce chiét hai 14n nira béng EtOAc, va 16p hitu co
lién két duoc rira béng nuée mudi, duge 1am kho trén NapSOs, va dugc loc. Dich loc
da lam bay hoi dugc tinh ché bang phuong phap sdc ky cot nhanh trén cgt silicagel
20g (0 - 100% axetonitril trong EtOAc, 35mL/phut) dé thu dugc hop chat néu & de
muyc & dang chét rdn mau vang (0,391g, 77%) sau khi chung cit ddong sdi véi
diclometan va 1am kho trong méi trudng chan khong cao. MS (ESI, dwong): dugce tinh
toan d6i v6i C24H36N6OsS, 520,3; phat hién 521,1 (M+H).

Buéc 11: Maytansin-3-N-metyl-L-(S)-alanin-propanamidyl-3-N- [4-(amino-xitrulin-
Boc-valin)-benzyl]-dithiocarbamat (18)

San phim cta budc truée do (17, 0,068g, 0,131mmol) va maytansin-3-N-
metyl-L-(S)-alanin-propanamit-3-thiol (10, 0,048g, 0,065mmol) duoc hoa tan trong
THF khd (3mL) trong Ar, dugc xtt ly bang trietylamin (0,050mL, 0,359mmol) thong
qua xi lanh, va khudy & nhiét d6 moi truong dudi vach ngin cao su trong thoi gian 18
gio. Hn hop phan tng dugc cd in vacuo, duge hoa tan trong 10% isopropanol/etyl
axetat, va dugc rira bang 0,5N HCI chia nude. Lép chira nude duoce chiét ba 14n bang
10% IPA/EtOAc, 16p hitu co lién két duge rira v6i nuée mudi, duge lam kho trén
Na»SOy4, va dugce loc. Dich loc da bay hoi dugce tinh ché bang phuong phap sdc ky cot
nhanh trén cot silicagel 12g (0 - 20% metanol trong EtOAc, 30mL/phit) dé thu dugc
hop chét néu & d& muc & dang chét ran mau trdng (0,042g, 51%). MS (ESI, duong):
duge tinh toan d6i v6i CseHssCINoO15S2, 1257,5; phét hién 1258,8 (M+H), 1241,5 (M-
H,O+H), 1280,6 (M+Na).

Bude 12: Maytansin—3—N-metyl-L-(S)-alanin—propanamidyl-3-N-[4—(amino-xitrulin-
valin)-benzyl]-dithiocarbamat (19)

Hop chét néu & dé& muc ndy dugc didu ché ¢ dang chat ran mau vang (0,016g,

100%) tir san phim ctia budc trude d6 (18, 0,014g, 0,011mmol) bang phuong phap
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trong vi du 2, budc 3 (hop chit 6). Hop chit nay dugc st dung ma khong can tinh ché
thém. MS (ESI, duong): dugc tinh toan ddi v6i CssH76CINgO13S2, 1157,5; phat hién
1159,4 (M+H).

Budc 13: Maytansin-3-N-metyl-L-(S)-alanin-propanamidyl-3-N-[4-(amino-xitrulin-

valin-hexanamit-6-maleimidyl)benzyl]-dithiocarbamat (21)

San phém clia bude trude d6 (19, 0,055g, 0,032mmol) dugc hoa tan trong 1:1
axetonitril/nuge (4mL), duge xtr ly bang 1N NaHCO3 chira nuée (0,5mL) va dung
dich chtra sucxinat este cta axit 6-maleimidylhexanoic (20, 0,070g, 2,27mmol) trong
axetonitril (6mL), va binh dugc thdi khi Ar duéi vach ngin cao su. Sau khi khudy hén
hop phéan ung & nhiét d6 moi truong trong 5 gio, hdn hgp nay dugc bao quan & nhiét
do -20°C trong 3 ngay trude khi lam 4m tré lai dén nhiét do mai trudng va pha loang
v6i nuée mudi. Chiét hdn hop ba 14n véi etyl axetat, 16p hiru co lién két dugc 1am kho
trén Na»SO4, va duge loc. Dich loc da lam bay hoi dugc tinh ché bing phuong phép
sdc ky cot nhanh trén cot silicagel 12g (0 - 20% metanol trong EtOAc trong 18 phut,
25mL/phat) @ thu dugc hop chit néu & d& muc & dang chit rdn mau vang nhat
(0,011g, 26%). MS (ESL, duong): dugc tinh toan d6i voi CesHg7CIN10016S2, 1350,5;
phat hién 1352,0 (M+H), 1334,5 (M-H,0+H), 1373,5 (M+Na).

HOHO™
O N A
Y
o 0
\S«S\/\H/o\ﬁ Maytan-N-Me-L-Ala (2) _ TCEP, NaHCOs,
4 NaHCOg MeONIHO ¢ | \/i Foa MeCNHO
\s/ W : 0
8 0 H
9 10
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Vidu4
Buéc 1: N-(4-aminometyl-phenyl)-axetamit hydroclorua (23)

Hop chit néu & dé muc nay duge diéu ché & dang chét rin mau vang sang tir 4-
aminobenzylamin béng phuong phép trong King et al. (J. Am. Chem. Soc., 1992,
114(8), 3033). 'TH NMR (300 MHz, DMSO-ds): 8 10,18 (s, 1H), 8,36 (br s, 3H), 7,63
(d, 2H, J=8,7 Hz), 7,41 (d, 2H, J= 8,7 Hz), 3,95 (s, 2H), 2,06 (s, 3H).

Buéc 2: N-(4-isothioxyanatometyl-phenyl)-axetamit (24)

San phém ctia budc trude d6 (23, 0,277, 1,38mmol) dugc hoa tan trong THF
(4,5mL) va DMF (2,0mL), dugc lam lanh trong da trong diéu kién Na, dugc xir ly bang
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trietylamin (0,66mL, 4,73mmol), sau d6 dwgc xur ly ting giot v6i cacbon disulfua
(0,125mL, 2,07mmol). Hon hop phan tng dugc lam Am dén nhiét do moi trudng, dugc
khudy trong 3 gid, sau d6 duoc lam lanh lai trong da. Sau khi x@r ly v6i p-
toluensulfonyl clorua (0,274g, 1,45mmol), hdn hop phan tng duge 1am 4m tir tir dén
nhiét d6 mdi truong trong khi khudy trong thoi gian 18 gio. Hon hop dugc pha loang
v6i nude, duoc axit hoa dén d6 pH béng 2 véi HCI chita nudc 10%, va dugc chiét ba
14n véi EtOAc. Lép hitu co lién két dugc rira bang nudc mudi, duge lam khod trén
Na2804, va duge loc. Dich loc da 1am bay hoi dugc tinh ché bing phuong phép sic ky
ot nhanh trén cdt silicagel 20g (0 - 50% axetonitril trong EtOAc trong thoi gian 20
phut, 30mL/phut) dé thu dugc hop chét néu & d& muc & dang chét rin c6 mau kem
(0,157g, 55%). 'H NMR (300 MHz, CDCls) § 7,55 (d, 2H, J = 8,7 Hz), 7,29 (m, 3H),
4,70 (s, 2H), 2,23 (s, 3H).

Budc 3: Maytansin-3-N-metyl-L-(S)-alanin-propanamidyl-3-N-[4-
(acetamidyl)benzyl]-dithio-carbamat (25)

San phém cia budc trude do (24, 0,093g, 0,45mmol) va san phém cuavidu 3,
buéce 3 (10, 0,070g, 0,095mmol) dugc hoa tan trong axetonitril (MeCN, 2mL) va DMF
kho (1mL), va duge xu ly bang alumin bazo (dugc hoat héa, Brockmann I, 0,357g).
Sau khi binh dugc thdi khi agon, hdn hop phan ing dugc khudy & nhiét do mdi trudng
trong 2 ngay, duoc loc, va céc chit rdn dugc rira v6i metanol/axetonitril. Dich loc da
lam bay hoi dugc tinh ché bang phuwong phap sdc ky cot nhanh trén cdt silicagel 12g
(0 - 50% axetonitril trong EtOAc trong 15 phit, 25mL/phut) va cac phéan doan san
pham cham hon dugc ¢b in vacuo dé thu dugc gdbm mau vang nhat khong tinh khiét.
G6m nay dugc tinh ché béng RP-HPLC (Phenomenex Gemini C18, cdt 30x150mm,
30 - 90% axetonitril trong nuéc, 0,1% TFA trong ca hai) va cdc phan doan tinh khiét
duoc lam kho lanh dé thu dugc hop chit néu & tidu d& & dang chét rin mau tring
(0,016g, 18%). MS (ESIL, duong): dugc tinh toan d61 voi CasHssCINsO11S2, 943,3; phét
hién 944,7 (M+H), 927,1 (M-H,0+H), 966,6 (M+Na).
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Vidu5
Maytansin-3-N-metyl-L-(S)-alanin-B-alanin (27)

Hop chét néu & d& muc nay dugc diéu ché & dang chét rin mau vang nhat tir
2,5-dioxopyrolidin-1-yl 3-((tert-butoxycarbonyl)amino)propanoat (26) bang phuong
phap trong vi du 2, budc 1-3. MS (ESI, duong): dugc tinh toan d6i voi
C35H49CIN4010, 720,3; phat hién 721,4 (M+H).

H (o]
soc "y Cy
26 O4

1, NaHCOj, 26, MeCh! nude

2. TFA, MeCN! nude

Vidub6
Maytansin-3-N-metyl-L-(S)-alanin-y-aminobutyramit (29)

Hop chét néu & dé muc nay dugc diéu ché & dang chét rdn mau vang nhat tir N-
Boc-GABA-OH (28) bang phuong phép trong vi du 2, buée 1-3. MS (ESI, duong):
duoc tinh todn ddi voi C3sHs1CIN4Oro, 734,3; phat hién 735,5 (M+H).
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Vidu7
Maytansin-3-N-metyl-L-(S)-alanin-N-Me-y-aminobutyramit (31)

Hop chét néu & d& muc nay dugc didu ché & dang chét ran mau vang nhat tir N-
Boc-N-Me GABA-OH (30) bing phwong phdp trong vi du 2, bude 1-3. MS (ESI,
duong): duoc tinh toan dbi véi C37H53CIN4O10, 748,4; phat hié¢n 749,5 (M+H).

0
Buc.'?z\/\'rob

o

30 o

1. NaHCO3, 30, MeCN/ nudc

2. TFA, MeCN/ nide

4
|
H'f/\/\er 0
(o}

Y
H

2 31

Vidu &

Budce 1: Maytansin-3-N-metyl-L-(S)-alanin-N-carboxy-6-[3,4-dihydro-2-(tert-
butoxycarbonyl)-1H-isoquinolin]

Maytan-3-N-metyl-L-(S)-alanin (2, 0,034g, 0,052mmol), axit N-Boc-1,2,3,4-
tetrahydroisoquinolin-6-carboxylic ban trén thi truong (32, 0,019g, 0,069mmol), va 1-
(3-dimetylaminopropyl)-3-etylcarbodiimit hydroclorua (EDC, 0,024g, 0,125mmol)
dugc can vao binh day tron véi thanh khudy, dugc hoa tan trong diclometan (3mL),
binh dugc thdi khi Ar va dugc bit kin bang vach ngén cao su, va hdn hgp phén Gng
dugc khudy ¢ nhiét do mdi trudng. Sau 2 ngay, pha loang hdn hop phan tng bing

EtOAc va dugc rira bang NaHCOs lodng chira nudc, va 16p chira nuge dugce chiét hai
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14n bang EtOAc. Lép hitu co lién két duge rira bang nuée mudi, duge 1am kho trén
NayS0s4, va dugc loc. Sau do6 dich loc d 1am bay hoi dugc tinh ché trén cot silicagel
RediSep Gold 12g thong qua hé ISCO (EtOAc - 5:5:1 EtOAc/DCM/MeOH trong 12
phut, 30mL/phut), va cac phan doan tinh khiét TLC da két hop dugc 1am bay hoi va
duoc lam kho in vacuo dé thu duoc hop chét néu & d& muc & dang chét rén mau nhat
(0,026g, 55%). MS (ESI, duong): dugc tinh toan d6i voi C47H61CIN4O12, 908.4;
phat hién 909,2 (M+H), 891,2 (M-H20+H).

Budc 2: Maytansin-3-N-metyl-L-(S)-alanin-N-carboxy-6-(1,2,3,4-
tetrahydroisoquinolin) (33)

Hop chét néu & d& muc nay dugc didu ché & dang chét rin mau trdng (0,013g,
52%) tir san phdm ctia bude trude do (0,025g, 0,027mmol) bang phuong phép trong
vi du 2, bude 3 (hop chat 6). MS (ESL duong): dugc tinh toan déi véi Ca2Hs3CIN4Ono,
808,3; phat hién 809,2 (M+H).

BocN
OH

32 o

0~  1.EDC, 32, DCM
2. TFA, MeCH/ mide

Vidu9
Buéc 1: Maytansin-3-N-metyl-L-(S)-alanin-N-carboxy-4-[ 1-(tert-butoxycarbonyl)-
piperidin]

Hop chit néu & d& muc nay dugc diéu ché & dang chét rin mau trang (0,027g,
46%) tir maytan-3-N-metyl-L-(S)-alanin (2, 0,045g, 0,069mmol) va axit 1-t-
butoxycarbonylpiperidin-4-carboxylic ban trén thi truong (34, 0,024g, 0,105mmol)
bang phuong phép trong vi du 8, bude 1. MS (ESL duong): dugc tinh toan dbi véi
C43Hg1CIN4O12, 860,4; phat hién 861,2 (M+H), 843,2 (M-HO+H).

Budc 2: Maytansin-3-N-metyl-L-(S)-alanin- N-carboxy-4-piperidin (35)
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Hop chét néu ¢ d& muc nay duoc didu ché & dang chét ran mau tring (0,012g,
50%) tir san pham ctia budce trude d6 (0,025g, 0,029mmol) bang phuong phép trong
vi du 2, budce 3 (hop chit 6). Hop chit duge tinh ché trén cot C18 bang cach st dung
gradien khéac nhau va chét cai bién (20 - 80% MeCN trong nudge, 0,05% axit axetic
trong ca hai). Lam kho lanh cac phan doan tinh khiét dé thu duogc hop chét néu & dé
muc (0,008g, 35%). MS (ESI, duong): dugc tinh toan d6i v6i CisHs3CINsO1o, 760,3;
phat hién 761,2 (M+H).

1. EDC, 34, DCM
2. TFA, MeCHY/ miée

Vidu 10

Budc 1: Maytansin-3-N-metyl-L-(S)-alanin- N-metyl-beta-alanin-N-[4-(tert-

butoxycarbonyl-valin-xitrulin-amino)benzyloxy]-carbamat

Boc-valin-xitrulin-p-aminobenzyloxy-(p-nitrophenyloxy)-cacbonat (36), dugc
didu ché theo WO 2005112919, (0,092g, 0,143mmol), san pham trong vi du 2, bude
3 (6, 0,110g, 0,130mmol), va 1-hydroxy-7-azabenzotriazol (HOAT, 0,037g,
0,272mmol) dugc hoa tan trong DMF (7mL), dugc x@ ly bang trietylamin (0,100mL,
0,717mmol), va dugc khudy & nhiét do moi trudng trong binh c6 chét chan. Sau 18
gid, hdn hgp phan tng dugce cd thanh dau in vacuo, dugc hoa tan trong diclometan, va
dugc tinh ché trén cot RediSep Gold 24g thong qua ISCO Combiflash (0 - 20%
metanol trong etyl axetat). Lam bay hoi cdc phan doan san pham in vacuo thi thu dugc
hop chit néu & d& muc & dang chat rin mau vang nhat (0,129g, 80%). MS (ESI,
duong): dugc tinh toan ddi voi CeoHgsCINgO17, 1239,6; phat hién 1240,8 (M+H).

Budc 2: Maytansin-3-N-metyl-L-(S)-alanin- N-metyl-beta-alanin-N-[4-(valin-

xitrulin-amino)benzyloxy]-carbamat (37)
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Hop chét néu & d& muc nay dugc didu ché & dang chit rdn mau trang (0,074g,
63%) tir san phdm cla bude trude d6 (0,128g, 0,103mmol) bing phuong phép trong
vi du 2, bude 3 (hop chat 6). MS (ESI, duong): dugc tinh todn d61 voi CssHrsCINgO1s,
1139,5; phat hién 1141,4 (M+H).

Buéc 3: Maytansin-3-N-metyl-L-(S)-alanin- N-metyl-beta-alanin-N-[4-(4-

{isothioxyanato-phenyl}-thioureido-valin-xitrulin-amino)benzyloxy]-carbamat (39)

San phém cta budc trude d6 (37, 0,037g, 0,029mmol) dugc hoa tan trong
tetrahydrofuran (THF, 5SmL) trong lo, dugc xir ly bang trietylamin (0,020mL,
0,143mmol), va dung dich thu dugc duoc bd sung timg giot vao binh chira dung dich
da khudy chira 1,4-phenylendiisothioxyanat (38, 0,055g, 0,286mmol) trong THF
(10mL) trong 15 phut. Lo dugc rira véi THF (2mL) va dung dich dugc bd sung vao
binh phan tng, ma di bit kin bang vach ngin cao su. Sau khi khudy & nhiét do moi
trueong trong thoi gian 24 gio, hdn hop phéan tng duge cb in vacuo dén kho, san pham
thd dugc hoa tan trong axetonitril, va dugc loc trén 0,45um mang PTFE. Sau d6 dich
loc dugc tinh ché trén cot C18 RediSep Gold 30g thong qua ISCO (20 - 80% MeCN
trong nude, 0,05% HOAc trong ca hai dung mdi) va cac phén doan tinh khiét nhat
(bing LC) dugc két hop, lam déng & nhiét do -78°C, va lam khé lanh dé thu duoc hop
chit néu & dé muc & dang chit rin mau tring (0,023g, 59%). MS (ESI, duong): dugc
tinh toan d6i voi CesHgaCIN11015S2, 1331,5; phét hién 1332,0 (M+H).
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Vidy 11
Budc 1: 1-(4-amino-butyl)-maleimit

Dung dich chira Boc-1-aminobutyl-4-maleimit ban trén thi truong (0,304g,
1,13mmol) trong diclometan (10mL) dugc x@r ly bang axit trifloaxetic (1,00mL,
13,1mmol), binh dugc thdi khi Ar, duoc bit kin béng vach ngéan cao su va 156 thong tao
bot, va dugc khudy & nhiét @ méi trudng. Phan ing két thiic bang TLC sau 18 gio, vi
vay no6 dugc ¢d in vacuo, duge tdn nho hai 14n véi dietyl ete, va dugc 1am kho in vacuo
dé thu dugc. Tan bot hdn hop nay hai 14n nita v6i ete (trong khi gat bo bang que tron),
gan, va lam khd lai in vacuo dé thu dugc hop chit néu & d& muc & dang chét rin mau
tring (0,321g, 100%). MS (ESI, duong): dugc tinh toan dbi voi CsH1aN20,, 168,1;
phat hién 169,0 (M+H).

Budc 2: 1-(4-isothioxyanato-butyl)-maleimit (41)
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San phim ciia bude trude d6 duge hoa tan trong axetonitril (MeCN, 3 x 40mL)
va ¢d in vacuo & nhiét dd 60° C bang mdy lam bay hoi quay. San phim da dugc lam
kho (0,650g, 2,45mmol) dugc hoa tan trong MeCN (75mL) va cloroform (30mL)
trong binh, dugc xur ly béng trietylamin (1,0mL, 7,35mmol), va dung dich thu duoc
duoc bd sung timg giot vao binh chtra 1,1'-thiocarbonyldi-2,2'-pyridon (0,68¢,
2.94mmol) trong cloroform (25mL) trong didu kién nito trong thoi gian 10 phat. Hon
hop phan g dugc khudy & nhiét o moi trudng trong thoi gian 18 gio, hdn hop phan
ung dugc cd in vacuo dén kho, san pham thd dugc hoa tan trong diclometan (DCM)
va duoc tinh ché trén cot silicagel RediSep Gold 120g bang phuong phap sdc ky cot
nhanh (0 - 10% MeOH trong DCM). Céc phan doan sach nhét (bang LC) dugc két
hop va dugc ¢d dén kho dé thu duoc hop chit néu & d2 muc & dang chat rin mau tring
(0,26g, 50%). MS (ESI, duong): dugc tinh toan d6i véi CoH10N20:S, 210,0; phét hién
211,2 M+H).

Budc 3: Maytansin-3-N-metyl-L-(S)-alanin- N-metyl-beta-alanin-N-[4- (4-

{maleimidylbutyl} -thioureido-valin-xitrulin-amino)benzyloxy]-carbamat (42)

San phém trong vi du 10, buéc 2 (37, 0,029g, 0,023mmol) dugc hoa tan trong
DMF kho (2mL), duge xur ly bang diisopropyletylamin (0,020mL, 0,115mmol) thong
qua xi lanh kho, sau d6 véi dung dich chira san phim ctia buée trude do (41, 0,026g,
0,124mmol) trong DMF khd (2mL). Binh phan Umg duoc thdi khi Ar, dugc bit kin
bang vach ngin cao su, v hdn hop phén ung dugc khudy & nhiét d0 moi truong. Sau
18 gid, phan tng dudng nhu 1a hoan thanh 80% bang LCMS, vi vay n6 dugc l1am bay
hoi @& thu duoc dau in vacuo, dugce hoa tan trong MeCN/nude, va duoc tinh ché trén
cot C18 RediSep Gold 30g thong qua sdc ky cot nhanh (20 - 80% MeCN trong nudc,
0,05% HOAC trong ca hai dung méi). Cac phan doan sach nhét bang LCMS dugc két
hop, dugc ¢d quay chan khong nhanh gon, va duge lam dong trén da kho, va lam kho
lanh qua dém dé thu dugc hop chat néu & d& muc & dang chét rin mau trang (0,020g,
65%). MS (ESI, duong): dugc tinh toan ddi voi CeaHggN11017SCl, 1349,6; phat hién
1351,1 (M+H), 1372,9 (M+Na), 1333,6 (M-HO+H).
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Vidu 12
Ché pham tiép hop va dic trung

Déi véi bd thit nghiém ban dAu, bdn khang thé duoc tiép hop v6i céc hop chét
lien két-thubc khac nhau cia ban mé ta bang cach st dung quy trinh duéi day. Bén
khang thé dugc st dung trong céc thir nghi¢m 1a: (1) khang thé PSMA c6 mién bién
dbi chudi ning va chudi nhe cta dong vd tinh AB-PG1-XG1-006 nhur néu trong WO
2007002222A2, (2) khang thé STEAP1 ¢6 mién bién ddi chudi ning va chudi nhe ctia
dong vd tinh mul20, dugc biéu hién dudi dang hIgGl, nhu néu trong WO
2008052187A2, (3) khang thé EGFRVIII ¢6 mién bién ddi chudi ning va chudi nhe
ciia dong vo tinh 131 nhu néu trong WO2013075048A1, va (4) PRLR ¢6 mién bién
dbi chudi ning va chudi nhe ctia dong vo tinh HIH6953N nhu néu trong don yéu ciu
cAp patent My s6 61/868,185; dugc ndp vao ngay 21/8/2013 (phdn mo ta dugc dua
vao dy bang cach vién dan). Tht ca cac khang thé don dong duge bidu hién trong té
bao CHO va duogc tinh ché bang protein A. Pébi chiing khong lién két ¢6 ngudn gbe tir
khang nguyén mién dich khong lién quan dén ung thu hoc cling dugc st dung.
Phuong phép tiép hop dbi véi hop chét 3, 7, 21 va 42

Khang thé (10mg/ml) trong 50mM HEPES, 150mM NaCl, pH=7,5, dugc xtt ly
bing 1mM dithiothreitol ¢ nhiét d6 37°C trong 30 phut. Sau khi loc gel (G-25, pH=4,5
natri axetat), din xut tai trong lién két maleimido (1,2 duong lugng/nhém SH) trong
DMSO (10mg/ml) duoc bd sung vao khang thé da duge khir va diéu chinh hon hop
dén do pH 1a 7,0 bing 1M HEPES (pH=7,4). Sau 1 git, dimg phan ng v6i N-etyl
maleimit du. C4c hop chét tiép hop dugc tinh ché bang phuong phap sdc ky loai trix
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kich thuéc va duoc loc vo tring. Ndng do protein va tai trong hop chét lién két dugc
x4c dinh bang phép phan tich phd UV. HPLC loai trix kich thudc duoc thiét 14p ma tat
ca cac hop chét tiép hop dugc st dung 12 >95% monome, va RP-HPLC dugc thiét 1ap
ma c6 <0,5% tai trong hop chét lién két khong duoc tiép hop. Céc san lugng dugce bao
c4o trong bang 1 dua trén protein. Tht ca cac khang thé da dugc tiép hop dugc phan
tich bang UV dbi véi céc tri s6 nap tai trong lién két theo Hamblett et al, Cancer Res.,

2004 10 7063. Céc két qua dugc tom t4t trong bang 1.
Phuong phap tiép hop ddi véi hop chét 39

15% theo thé tich dimetyl axetamit dugc bb sung vao khang thé (2-5 mg/ml)
trong 50mM cacbonat, 150mM NaCl, pH=9,0. DAan xuét tai trong hop chét lién két 39
(5-10 duong lugng) trong DMSO (10mg/ml) dugc bd sung vao khang thé nay va hdn
hop dugc U & nhiét do 37°C trong thoi gian tir 4 dén 12 gid. Céc hop chit tiép hop
duge tinh ché bang phuong phap sdc ky loai trir kich thudce va loc vo tring. Nong do
protein va tai trong hop chit lién két dugc xéac dinh bang phép phan tich phé UV.
HPLC loai trir kich thuéce duge thiét 1ap ma tAt ca cac hop chét tiép hop dugc st dung
>95% monome, va RP-HPLC duoc thiét 1ap c6 <0,5% tai trong hop chét lién két khong
duoc tiép hop. D5i véi cc hop chét tiép hop nay, tai trong ddi véi ty 18 khang thé
duogc xac dinh bing MALDI-TOF (Béang 1).
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Béng 1
_____ Hop chit  £252nm (em M) £280nm (cm™ M)
3 32000 8500
7 50600 8100
21 44190 9460
39 - --
Khang thé “ €252nm (cm™ M) €280nm (cm™ M)
STEAPI 87939 244276
PSMA 77652 224320
PRLR 80673 220420
EGFRVIII 79579 209420
Dbi chimg isotyp 75113 218360
Hop chit tiép hop khang thé Tai trong: khang thé (UV) % san lwgng
STEAP1-7 1,4 36
PSMA-3 3,5 44
PSMA-7 3,4 60
PSMA-21 0,9 45
PRLR-7 3,0 70
EGFRVIII-7 3.4 64
EGFRVIII-39 1,3 (MALDI) 40
Déi chimg isotyp-3 3,0 48
Déi chung isotyp-7 2,3 51
Déi chimg isotyp-21 23 45
Péi chung isotyp-39 1,1 (MALDI) 40

Vidu 13
Thit nghiém enzym hoéa tu do té bao cua thé tiép hop khang thé-thudc (ADC) in vitro
U cathepsin B

Quy trinh thtr nghiém enzym hoéa tu do té bao in virro dugc chip nhan béi
Dubowchik, et al., Bioconjugate Chem. 2002 13 855. Nong d6 PRLR-7 dugc hiéu
chinh DAR va dbi chimg isotyp-7 dugc cai dat dén 7,00uM trong 25mM dung dich
dém natri axetat, ImM EDTA, pH=5,0 vauso bd & nhiét do 37°C. Cathepsin B (Sigma
# C8571) duoc hoat hoa & nhiét do trong phong trong thoi gian 15 phut vdi 1 duong
luong ctia 30mM DTT, 15mM EDTA véi 2 duong lugng dung dich gbc cathepsin B.
Dung dich cathepsin B d4 dugc hoat hoa dugc bd sung vao dung dich ADC ¢ ty 1€ mol
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1:750. Cac mau dugc U & nhiét 4o 37°C trong thoi gian 24 gid va dugc tao phén ude
dé do tim HPLC (HISEP)-UV hoic do tim LC-MS trén day.

Do tim LC-MS

G céc thoi diém duoc chi dinh, phin phan uée nhé duge loai bo va két hop véi
2 duong lugng theo thé tich metanol lanh. Phan dich ndi trén bé& mat dugc thu hoi va
phan tich bing phuong phap sic ky 16ng-phd khéi (LCMS) ddi v6i su phan tach tai
trong hop chét lién két cathepsin B dé thu dugc hop chét 6 bang cach sir dung Merck
Chromolith FastGradien RP-18e, ¢t 2x50mm, tir 10 dén 90% MeCN trong thoi gian
5 phut, trong H20 v6i 0,05% HOAc trong ca hai dung moi va tbc d6 chay 1a 1mL.
Profin rtra giai dugc gidm sat & 254nm. T4t ca cac phan phan wéc duge u & nhiét do
37°C véi cathepsin B chira hop chét 6 rira giai & 5,1 phut véi khéi lugng 735 M+H
(duoc tinh todn dbi véi C36H51CIN4O10, 734,3) va khong phén phan udc ndo ma
khong c6 cathepsin B chira hop chét 6 bt ky. Pidu nay ciing dugc xac nhan bing cach
phun hop chét tinh khiét 6 tir vi du 2, budc 3.

Do tim HPLC (HISEP)-UV

Céc dung dich dugc phun "nhu thuc t&" & cac thoi diém duoc chi dinh. Phuong
phap gradien sau dugc st dung: dung dich dém A 100% 100mM NH4OAc, pH=7.,0
va dung dich dém B 100% axetonitril, tdc do chay 0,4mL/phut, tir 5 dén 70% dung
dich dém B, trén Supelco LC-HISEP; c6t 150mm x 4,6mm. Profin rira giai dugc giam
sat & 280nm va 252nm. T4t ca cac phan phan ude cia cathepsin B duge i ADC chira
loai ma rira giai & 19,4 phit. Hop chét 6 tinh khiét rira giai & thoi gian duy tri tuong
ddng trong céc diéu kién gradien giéng nhau. Loai 19,4 phut khong c6 mit trong phan

phén udc ma khong c6 cathepsin B.

Céc két qua ctia vi du nay 12 13 rang mot phan do su phan giai protein cathepsin
B cua 6 chi nén xay ra sau khi tiép nhan ADC trong té bao ma enzym ton tai. C4c tac
dung khong trang dich nén duoc lam gidm do khang thé phan phdi tai trong gy doc
té bao truc tiép dén céac té bao huéng dich.

Vi du 14

Thit nghiém tinh gay doc té bao in vitro
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Trong vi du nay, kha niing gict chét cic té bao khoi u bicu hién khang nguyén

in vitro cta cac thé tiép hop khéng thé-thudc khac nhau dugc danh gia.

Céac té bao dugce gieo trong dia 96 16 dwgc phtt PDL ¢ 375 (MMT/hEGFRVIII),
1500 (U251/hEGFRVIID), 2000 (HEK293/hEGFRVIII), hodc 3000 (C4-2,
PC3/hSTEAP1, T47D, va U87-MG) té bao trong mdi 16 trong mdi trudng sinh trudng
hoan toan va sinh truéng qua dém. Péi voi duong cong kha ning sdng ciia té bao, bd
sung céc hop chét tiép hop d dugc pha loang theo thir tu hodc céc tai trong tiéu biéu
tu do vao céc té bao & ndng do cudi cling nam trong khoang tir 500nM dén IpM va i
trong 3 ngay. Pé xac dinh kha ning sdng trong MMT/hEGFRVIII, U251/hEGFRVIIL,
HEK?293/hEGFRVIII, C4-2, PC3/hSTEAP1, va U87-MG, 1 cac té bao véi CCK8
(Dojindo) trong thoi gian tir 1 dén 3 gidr cubi cling va sy hép thy & 450nm (OD450)
duoc x4c dinh trén Flexstation3 (thiét bi phan tk). Pé x4c dinh kha nang sdng trong
T47D, cac té bao dugc G trén da trong thoi gian 30 phut trong 4% formaldehyt +
3ug/ml Hoechst. Cac hinh anh cla nhén dugc nhudom Hoechst thu dugc trén
ImageXpress Micro XL (Thiét bi phan tr) va s6 lugng nhan dugc xac dinh bang phan
mém phén tich Columbus (PerkinElmer). Mitc OD450 co sO (CCK&8) hodc s6 luong
nhan tir cac t& bao duoc xt 1y digitonin (40nM) dugc trir di tir tAt ca cac 16 va kha ning
sdng dugc biéu hién theo phan trim céc d6i ching khong dugc xt ly. Tri s6 ICso dugc
xac dinh tir phuong trinh logic bén thong sb trén dudng cong dap Gmg 10 diém
(GraphPad Prism). T4t ca cac dudng cong va tri s6 ICso dwoc hidu chinh d6i véi dwong
luong tai trong.

Trong té bao C4-2 (dong ung thu tuyén tién liét), PSMA bidu hién tu nhién gip
271 14n so véi lién két dbi chimg isotyp, cac hop chét tiép hop maytansinoit PSMA-3,
PSMA-7, va PSMA-21 ¢6 tri s6 ICs0 12 3,8, 0,5, va 8,3nM, mot cach lan luot (Fig. 1).
Khéng thé PSMA trén khong c¢6 hoat tinh chdng ting sinh bat ky.

Trong té bao PC3/hSTEAP1 (dong ung thu tuyén tién liét), biéu hién hSTEAP1
glp 352 1an so véi lién két d6i chtng isotyp, hop chét tiép hop maytansinoit STEAP1-
7 ¢6 tri s6 ICso 1a 4nM (Fig. 2). Khang thé STEAP1 tran khong c6 hoat tinh chéng
ting sinh bat ky.
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Trong té bao T47D (dong ung thu vi), PRLR bidu hién tu nhién gip 14 1an so
vé6i lién két d6i chimg isotyp, hop chét tiép hop maytansinoit PRLR-7 ¢ tri s ICso 12
1,0nM (Fig. 3). Khang thé T47D trin khong c6 hoat tinh chéng ting sinh bat ky.

Trong té bao HEK293/hEGFRVIII, hEGFRVIII biéu hién gép 360 lan so voi
lién két dbi chung isotyp, hop chét tiép hop maytansinoit EGFRVIII-7 ¢ tri s6 ICsp 1a
0,4nM (Fig. 4). Khang thé EGFRVIII tran khong c6 hoat tinh chdng tang sinh bat ky.

Trong t bao MMT/hEGFRVIIL, biéu hién hEGFRVIII gép 280 lan so véi lién
két ddi chung isotyp, hop chét tiép hop maytansinoit EGFRVIII-7 ¢ tri s6 ICso 12
0,3nM (Fig. 5). Khéng thé EGFRVIII trdn khong c6 hoat tinh chéng ting sinh bat ky.

Trong t& bao U251/hEGFRVIII (dong ung thu nguyén bao dém), hEGFRVIII
bidu hién gip 165 1an so véi lién két d6i ching isotyp, hop chét tiép hop maytansinoit
EGFRVIIL-7 6 tri s6 ICso 1 0,3nM (Fig. 6). Khang thé EGFRVIII trin khong c6 hoat
tinh chdng ting sinh bét ky.

Tinh gdy doc té bao in vitro cla tai trong da giai phong dugc d& xuét ("thude tur
do") ciing dugc thir nghiém trong cac dong t& bao khac nhau néu trén va v& so dd doc
theo cac khang thé dugc tiép hop dé so sanh (xem hinh vuong dic (m) trén Fig. 1 dén
Fig. 6). D4i voi hop chét lién két-tai trong 3 va 7, tai trong giai phong duge & xuét 2
va 6, mot cach 1in luot, c6 thé duge st dung trong cac thir nghiém té bao truc tiép do
chiing c6 mat. Tuy nhién, d6i v6i hop chét lién két-tai trong 21, tai trong giai phong
duoc d& xuit 13 hop chét sulfhydryl 10. Do hop chét 10 ¢6 thé 1a hop chét rat d& phan
ing, ma dan dén cac két qua khong chéc chén, hop chét 25 duoc chon dé dai dién cho

tai trong giai phong trong cac thir nghiém nay.

Trong bd thir nghiém riéng r&, hop chét 6, cung véi chét tuong tw amin 27, 29,
va 31 dugo thi nghiém trong HEK293 va U87MG vé hoat tinh chong tang sinh (Fig.
7). Tét ca cac hop chét nay c6 tri s6 ICso> 30nM thé hién rang ching c6 tinh giy doc
t bao cao chi khi dugc lién két véi khang thé thong qua hop chét lién két thich hop.

(D6i vai cac thir nghiém nay, vigc hi¢u chinh nén v6i digitonin khong dugc tien hanh).

Trong mot b thir nghi¢ém khac nita, hop chat 6, 9, 33, va 35 dugc thir nghiém
trong HEK293, U251, C4-2, PC3, va MMT vé hoat tinh chéng ting sinh (Fig. 8). Hop
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chit amin 6, 33, va 35 thay dbi ICso nhu dugc liét ké bang 2. Xu huéng hiéu nghiém
tuan theo 9 > 33 >35> 6 va phu hgp véi 5 dong té bao dugc thir nghiém.

Bang 2
ICs0 (nM)
Hop chét HEK293 U251 C4-2  PC3 MMT
9 0,2 0,4 1,5 0,4 0,3
33 20 15 20 30) 20
35 50 25 55 65 60
6 200 150 200 250 250

Khong bi rang budc bai Iy thuyét, két qua cua cac thir nghiém nay thé hién rang
cac dang "duoc gidi phong" hodc "thude tu do" ctia hop chét theo sang ché (tirc 13, hop
chét khong duoc tiép hop véi khang thé), trong hau hét cc trudong hop, vé co ban 1a
it gy doc té bao hon khi dugc tiép hop véi khang thé dich. D4u hiéu nay cla sang ché
goi y ring thé tiép hop khang thé-thudc chira hop chét theo sang ché s& gay ra it tac
dung phu hon va it gdy doc hon do céc dic tinh ti€u diét té bao s& tap trung & Vi tri

khang nguyén dich mot cich dac hiéu.
Vidu 15

Thé tiép hop khang thé thudc khang EGFRVIII 1a chét tc ché higu nghiém vé sy sinh
truéng khéi u trong cdc mo hinh di ghép bénh ung thu va duong tinh EGFRVIII in vivo

Trong vi du nay, hai thé tiép hop khang thé-thudc khac nhau cua khang thé
khéng EGFRVIII HI1H1863N2 néu lam vi du dugc thit nghiém vé dac tinh & Grc ché
su sinh truéng khéi u in vivo cua ching. (Trinh ty axit amin va cac dic tinh khéc nhau
cia H1H1863N2 duoc néu trong US 61/950,963, ndp ngay 11/3/2014, dugc dua vao
day bing cach vién dan). HIH1863N2 chira ving bién doi chudi ning (HCVR) chira
SEQ ID NO:1; ving bién dbi chudi nhe (LCVR) chira SEQ ID NO:5; viing quyét dinh
bd thé chudi nang (HCDR1, HCDR2 va HCDR3) chita SEQ ID NO: 2, 3 va 4, mot
cch 1an Iuot; va ving quyét dinh b thé chudi nhe (LCDR1, LCDR2 va LCDR3) chira
SEQ ID NO: 6, 7 va 8, mdt cach 1an luot.

ADC tht nhit duoc tao ra bing cach cho HIHI1863N2 tiép hop voi
maytansinoit DM1 thong qua hop chét lién két MCC khong phén tach duogc (xem, vi
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du, US 5,208,020 va don yé€u cdu cip patent My s6 20100129314) dé tao ra
"H1H1863N2-MCC-DM1." ADC thir hai dugc tao ra béng cach cho HIH1863N2 tiép
hop véi 7 dé thu dwoc "HIH1863N2-7." Khi thir nghiém vé tinh gay doc té bao in
vitro khang t& bao MMT/EGFRVIII bang cach st dung md hinh thir nghiém dugc mé
ta trong vi du 14, HIH1863N2-MCC-DM1 biéu hién ICso 1a 12nM, trong khi do6
H1H1863N2-7 biéu hién ICso chi 1a 0,8nM. Do vay, in vitro, ADC khang EGFRvIII
H1H1863N2-7 biu hién nhidu kha ning tiéu diét té bao khdi u hiéu nghiém hon so
v6i khang thé duoc tiép hop véi DM1 tuong tng thong qua hop chét lién két MCC.

Pé so sanh hiéu lyc in vivo ctia khang thé khang EGFRVIII dugc tiép hop véi
MCC-DM1 va 7, tién hanh cac nghién ctu & chudt suy giam mién dich mang thé di
ghép bénh ung thu vii duong tinh véi EGFRVIIL Noi ngén gon 13, cac thé di ghép khdi
u nay dugc thiét 14p bang cach ciy duéi da 0,5x10° té bao MMT/EGFRVIII vao sudn
tr4i ctia chudt cai CB17 SCID (Taconic, Hudson, NY). Mt khi khi u dat dén thé tich
trung binh 13 140mm?® (~Ngay 8), chu¢t dugc chon ngiu nhién vao cac nhém bay con,
va dinh liéu véi ADC khang EGFRVIII bang cach st dung MCC-DM1 hogc md hinh
hop chét lién két 7-thudc. Cac chit phan Gng dbi ching, bao gdm ADC khong lién két
bing cach st dung MCC-DM1 hogc mé hinh hop chét lién két 7-thubc, va chat dan
thubc PBS ciing duge dénh gid. ADC duge dinh liéu & 1 va 5mg/kg ba ]An mot tudn
va sau d6 dugc giam sat cho dén khi dat dugc kich thude khdi u trung binh 13 khoang
2000mm? trong nhém dugc cho dung mot minh chat din thubc. Tai diém nay, su uc

ché sinh trudng khéi u dugc tinh.

Kich thuéc khdi u trung binh so v6i nhém duoc didu tri bang chit din thudc
duoc tinh nhu sau: cac khéi u dugc do biang compa hai 1An mot tudn cho dén khi kich
¢ trung binh cia nhém dAn thudc dat dén 1000mm?; kich thude khdi u duoc tinh bing
c4ch sir dung cong thire (chiéu dai x chiéu rong?)/2. Su tc ché sinh truéng khdi u duge
tinh theo cong thirc sau: (1-((Teuéi cing-Tadu tien)/(Ceudi cing-Caéu tien)))*¥100, trong d6 T
(nhém dugc diéu tri) va C (nhom dbi ching) 13 khéi lugng khéi u trung binh vao ngay

nhém din thube dat dén 1000mm®. Cac két qua duoc tom t4t trong bang 3.
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Bang 3: Kich thudc cua khéi u va su trc ché sinh truéng khdi u sau khi dung hop
chét tiép hop khang thé khang EGFRVIII -thudc va dbi chimg, dung & lidu lap lai

KiCh; t hlfdc (fﬁa k\héi Uc ché su sinh
Nhom didu tri ucudi cling Gngdy 8 | o0 héiu
mm° (trung binh + trung binh (%)
SD)
Chét mang PBS 2253 +217 0
Péi ching-MCC-DMI1 (1 mg/kg) 2827 + 278 27
Déi chimg-MCC-DM1 (5 mg/kg) 2402 + 256 -7
Déi ching-7 (1 mg/kg) 2729 + 470 22
Péi chimg-7 (5 mg/kg) 2787 + 503 -25
H1H1863N2-MCC-DM1 (1 mg/kg) 931 + 292 62
H1H1863N2-MCC-DMI (5 mg/kg) 471 + 227 84
H1H1863N2-7 (1 mg/kg) 679 + 265 74
H1H1863N2-7 (5 mg/kg) 96 + 34 102

Nhu dugc thé hién trong vi du nay, su ché khéi u 16n nhit dugce quan sit &
chuét duge dinh lidu bing Smg/kg H1H1863N2-7, ma sy thodi trién cia khdi u ban
dau duoc quan sat. Su uc ché sinh truéng khdi u 1a 102% do didu tri véi Smg/kg
H1H1863N2-7 16n hon déng ké so véi su tc ché sinh truéng khdi u dugc quan sat sau
khi didu tri khéi u bing Smg/kg HIH1862N2-MCC-DMI (83%). Tinh uu viét cla sy
tic ché sinh trudong khdi u duge 1am giam bang HIH1863N2-7 so v6i HIH1863N2-
MCC-DM1 ciing dugc duy tri & lidu 1mg/kg. Khong quan sét thay tac dung khang
khéi u trong cdc nhom dugce didu tri bang ddi chitng ADC bang cach st dung MCC-
DM1 hoidc 7.
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YEU CAU BAO HQ

1. Hop chét c6 cong thirc sau day:

trong do:

I 1a phéi tir 6 kha nang lién két vdi té bao hogc quan thé té bao;

alash nguyén tor mot dén muoi;

7> ¢6 cdng thirc cAu tao sau day: —~Zoa-Zas-Zac-Zop—, trong do6 mdi Zoa, Zos,
Zac va Zop doc 14p 1a khong c6 mit, gbc axit amin, gbc peptit ¢ tr hai dén hai muoi
gbc axit amin, -alkylen-, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -
heteroarylen-, -heteroxycloalkylen-, -CRsRs-, -0-, -C(=0)-, -0-C(=0)-, -C(=0)-0-,
-0-C(=0)-0-, -C(=0)-(CHy)p1-, -C(=0)-O-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, -(0-(CH2)p2-)p3-, -((CH2)p2-0-)p3-, -C(=S)-, -C(=5)-S-, -C(=S)-NH-, -S-
C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-
C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(Ru4),

e

Jos
-0-C(=S)-N(R4)-, -C(=S)-N(R4)-, hodc O ;

A 1a gdc axit amin tu nhién hodc khong ty nhién hodc gbc peptit chira tir hai
dén hai muoi gbc axit amin;

W 14 -O-, -S-, -CR5R6-, hodc -NR4-;

X 1a -arylen-, -heteroarylen-, -xycloalkylen-, hodc -heteroxycloalkylen-, trong
d6 -arylen-, -heteroarylen-, -xycloalkylen- va -heteroxycloalkylen- tly y dugc thé;

mdi A1 va Ry doc lap 1a gde axit amin, gbc peptit c6 tlr hai d&n hai muoi gbe
axit amin, -alkylen-, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -

heteroarylen-, -heteroxycloalkylen-, -CRsRé-, -0-, -C(=0)-, -0-C(=0)-, -C(=0)-0-,
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-0-C(=0)-0-, -C(=0)-(CHx)p1-, -C(=0)-O-(CHx)p1-, ~(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, -(0-(CH)p2-)p3-, ~((CH2)p2-0-)p3-, -C(=8)-, -C(=8)-S-~, -S-C(=S)-, -C(=S)-
NH-, -S-C(=S)-S-, -S-, -SO-, -SO;-, -NRy-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)0O-,
“N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-NRs-, trong do -
alkylen-, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -heteroarylen-, va -
heteroxycloalkylen- tiy y dugc thé;

A3 13 -CH;-, -CH2CH:-, -CH,CH2CH3-, hodc -CH2CH2CH>CHoa-;

R17 dugce chon tir nhém gém oxy, luu huynh, NRis, va CRsRs;

Ris dugc chon tir nhém gdm hydro, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxycloalkyl, va axyl, trong d6 alkyl, alkynyl, alkenyl, xycloalky], aryl,
heteroaryl, heteroxycloalkyl, va axyl tuy y duoc thé;

mdi R4, Rs, Rs, va Rg doc lap 1a hydro, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, hodc heteroxycloalkyl dugc thé hogc khong dugc thé;

Rsa 12 metyl;

mdi pl, p2, va p3 doc 1ap 1a khong, hodc sb nguyén nim trong khoang tr mot
dén mot tram; va

x 1a hai.
2. Hop chit theo diém 1, trong d6 mdi trong sé X, A1, va Ry 1a khong dugc thé.

3. Hop chét theo diém 1, trong d6 L c6 kha nang lién két v6i quan thé té bao huéng
dich dac hiéu.

4. Hop chét theo diém 1, trong d6 L dugc chon tir nhom bao gdm cac protein, khang

th8, manh khang thé, axit nucleic, khung lién két khang nguyén, va hydrat cacbon.

5. Hop chét theo diém 4, trong d6 L 1a khang thé hodc manh lién két khang nguyén
ctia no.

6. Hop chit theo diém 5, trong do L 12 khang thé hodc manh lién két khang nguyén
ciia né ma lién két dic hidu v6i khang nguyén lién két khéi u.

7. Hop chét theo diém 5, trong d6 khéang thé hoic manh lién két khdng nguyén ciia né

chta nhom luu huynh ma dugc gén cong hoéa tri véi Z».
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8. Hop chét theo diém 7, trong d6 khang thé hodc manh lién két khang nguyén cia né

chira nhom luu huynh duoc lién két cong hoa tri v6i Zaa.
9. Hop chét theo diém 1, trong d6 mdi trong s6 Ry va Ri7 12 oxy.

10. Hop chét theo diém 1, trong d6 A 1a géc axit amin dugc chon tr nhém bao gém
gbc alanin, axit aspartic, axit glutamic, phenylalanin, glyxin, histidin, isoleuxin, lysin,
leuxin, methionin, asparagin, prolin, glutamin, arginin, serin, threonin, valin,

tryptophan, tyrosin, Xystein va xitrulin.

11. Hop chét theo didm 1, trong d6 A 14 gbc peptit duge chon tir nhom bao gbm gbc
valin-xitrulin, xitrulin-valin, lysin-phenylalanin, phenylalanin-lysin, valin-asparagin,
asparagin-valin, threonin-asparagin, asparagin-threonin, serin-asparagin, asparagin-
serin, phenylalanin-asparagin, asparagin-phenylalanin, leuxin-asparagin, asparagin-
leuxin, isoleuxin-asparagin, asparagin-isoleuxin, glyxin-asparagin, asparagin-glyxin,
axit glutamic-asparagin, asparagin-axit glutamic, xitrulin-asparagin, asparagin-

xitrulin, alanin-asparagin, va asparagin-alanin.
12. Hop chét theo diém 1, trong d6 X 1a -arylen- dugc chon tir nhom bao gém:

v Rg R9
Rg R1o s R1o & Ri1o

R4 Ri2 Ry Rz % Riz
R11

v ) v ’Va

trong d6 mdi Ro, Rio, Ri1 va Riz doc lap la hydro, alkyl, xycloalkyl, aryl,
heteroaryl, heteroxycloalkyl, halogen, NR13R1s, nitro, Xyano, -OH, -O-C(=0)-Rys, -
C(=0)-Ris, -C(=0)-0-R1s, hodc -C(=0)-NRi3Rug;

va trong d6 alkyl, xycloalkyl, aryl, heteroaryl va heteroxycloalkyl tuy y dugc thé;

mdi Riz va Ris doc 1ap 1a hydro hodc alkyl tuy y dugc thé; va Rys 1a alkyl tuy y

dugc thé.

13. Hop chét theo diém 8, co cong thirc sau day:
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PN
R1o
0 0 Ry
S& AAAATN R1z
Ab q LR
o 4 79 a
trong do:

Ab 12 khang thé hodc manh lién két khang nguyén cua no;

AA»-AA1 12 gbe peptit duge chon tir nhom bao gbm gbc valin-xitrulin, xitrulin-
valin, lysin-phenylalanin, phenylalanin-lysin, valin-asparagin, asparagin-valin,
threonin-asparagin, asparagin-threonin, serin-asparagin, asparagin-serin,
phenylalanin-asparagin, asparagin-phenylalanin, leuxin-asparagin, asparagin-leuxin,
isoleuxin-asparagin, asparagin-isoleuxin, glyxin-asparagin, asparagin-glyxin, axit
glutamic-asparagin, asparagin-axit glutamic, xitrulin-asparagin, asparagin-Xitrulin,
alanin-asparagin va asparagin-alanin;

a 12 s6 nguyén nim trong khoang tir mot dén muoi;

q la khong hodc sd nguyén nam trong khoang tir mot dén nam;

R 1a gbc axit amin, gbc peptit c6 2 dén 20 gbc axit amin, -alkylen-, -alkynylen-
, -alkenylen-, -xycloalkylen-, -arylen-, -heteroarylen-, -heteroxycloalkylen-, -CRsRg-,
-0-, -C(=0)-, -0-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHx)p1-, -C(=0)-0O-
(CHOp1-> ~(CH)p1-C(=0)-, «(CHpt-C(=0)-O-, ~(O-(CH)p-Jps-, ((CHa)p-0-i -
C(=S)-, -C(=S)-S-, -C(=S)-NH-, -S-C(=8)-, -S-C(=5)-S-, -S-, -SO-, -SO»-, -NR4-, -
N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-
N(R4)-C(=0)-, -O-C(=0)-NRs-, trong d6 -alkylen-, -alkynylen-, -alkenylen-, -
xycloalkylen-, -arylen-, -heteroarylen-, va -heteroxycloalkylen- tuy y duoc thé;

Aj 13 -CHs-, -CH,CH,-, -CH,CH2CHa-, hodc -CH2CH2CH2CHa-;

Ri7 dugce chon tir nhém bao gém oxy, luu huynh, NRis va CRsRe-;
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Ris duoc chon tir nhém gdm hydro, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heterocycloalkyl va axyl, trong d6 alkyl, alkynyl, alkenyl, xycloalkyl,
aryl, heteroaryl, heterocycloalkyl va axyl tuy y duoc thé;

mdi Rs, Rs, Rg va Rg ddc 1ap 1a hydro, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl va heteroxyclyl dugc thé hogc khong dugc thé;

Rua 12 metyl;

mdi Ro, Ryo, R11, va Ri2 doc 14p 12 hydro, halogen, NRi3R14, nitro, xyano, -OH, -
0-C(=0)-Ris, -C(=0)-Ris, -C(=0)-O-Ris, -C(=0)-NRizRu4, alkyl, xycloalkyl, aryl,
heteroaryl, hodc heteroxycloalkyl dugc thé hogc khong dugc thé;

mdi Ry3 va Ryg ddc 14p 1a hydro hodc alkyl tuy y dugc thé; Rys 1a alkyl tiy y duoc
thé;

mdi pl, p2 va p3 doc 1ap 1a khong, hodc s6 nguyén nim trong khoang tir mot dén

mot tram; va

x 14 hai.
14. Hop chét theo diém 13, trong do:

q 12 bbn;

Ry 13 -O-, -S-, NR4, hodc -CRsRs-; va

mdi R4, Rs,Re, Ro, Rio, Ri1 va Ryz dc 1ap 1a hydro hodc alkyl.
15. Hop chét theo diém 14, c6 cong thirc cdu tao sau:

OYNHZ

NH
o} 0
N H
s vepasy
/ =
Ab 0 0
o HsC” CH b

trong d6 Ab la khang thé hodic manh lién két khang nguyén cia no.

16. Hop chét theo diém 1, trong d6 A 1a gbc peptit phan tach dugc bang proteaza.
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17. Hop chét theo diém 1, trong d6 A 1a gbc peptit phan tach dugc bang proteaza dugc

bidu hién trong mo khéi u.
18. Hop chét theo diém 17, trong d6 proteaza néu trén la cathepsin hodc plasmin.

19. Dugc phdm chtra lugng hitu hiéu ding @8 diéu tri bénh cua hop chét theo diém 1
hoc mudi dugc dung cia nd va mot hodc nhiéu chit mang, chét pha lodng, hodc ta

duoc dugc dung.

20. Hop chét c6 cong thie sau day:

H
N

OH 3

HC N )
Ra7 CHs O HC ¢

JU A

_ N
Zz_A_VV—X A1 R1 ITI \n/ z O
Ria O CH3

trong do:

75 ¢6 cdng thire ciu tao sau day: —Zaa-Zap-Zac-Z2p—, trong d6 mdi Z2a, Z28, Zac
va Zyp doc 1ap 1a khong co mit, gbc axit amin, gbc peptit c6 tr hai dén hai muoi gbc
axit amin, -alkylen-, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -
heteroarylen-, -heteroxycloalkylen-, -CRsRe-, -O-, -C(=0)-, -0O-C(=0)-, -C(=0)-0-,
-0-C(=0)-0-, -C(=0)-(CHy)p1-, -C(=0)-0-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, -(0-(CH2)p2-)p3-, -((CH2)p2-O-)p3-, -C(=85)-, -C(=5)-S-, -C(=S)-NH-, -S-
C(=S)-, -S-C(=S)-S-, -S-, -SO-, -SO2-, -NRy-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-
C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-N(R4)-,

O O
-0-C(=S)-N(R4)-, -C(=S)-N(R4)-, -N=C=S§, -N=C=0, O , O , hodc
;\)N\J;

Y
o ;

A 1a gbc axit amin tu nhién hodc khong ty nhién, hodc gdc peptit chira tir hai

dén hai muoi goc axit amin;
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W 13 -O-, -S-, -CR5R¢-, hodc -NRs-;

X 1a -arylen-, -heteroarylen-, -xycloalkylen-, hodc -heteroxycloalkylen- dugc
thé hogc khong dugc thé;

mdi A1 va Ry ddc 1ap 1a gbe axit amin, gbc peptit c6 tir hai dén hai muoi gbc
axit amin, -alkylen-, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -
heteroarylen-, -heteroxycloalkylen-, -CRsR¢-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0O-,
-0-C(=0)-0-, -C(=0)-(CHy)p1-, -C(=0)-O-(CHx)pi-, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, ~(0-(CHz)p2-)p3-, -((CH2)p2-O-)p3-, -C(=8)-, -C(=85)-S-, -C(=8)-NH-, -S-
C(=S)-, -S-C(=8)-8-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-
C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, hodc -0-C(=0)-
NRg-, trong d6 -alkylen-, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -
heteroarylen-, va -heteroxycloalkylen- tiy y dugc thé;

As 13 -CH,-, -CH,CH,-, -CH,CH2CHa-, hodc -CH2CH2CH2CHz-;

Ri7 dwoc chon tir nhém gdm oxy, luu huynh, NRis va CRsRs;

Ris dugc chon tir nhém g@)m hydro, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxycloalkyl va axyl, trong do alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxycloalkyl va axyl tuy y dugc thé;

mdi Rs, Rs, R¢ va Rg doc 14p la hydro, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, hodc heteroxycloalkyl dugc thé hoic khong dugc thé;

R4a 12 metyl;

mdi pl, p2 va p3 doc lap 1a khong, hodc s6 nguyén tir mot dén mét tram; va

x 14 hai.
21. Hop chét theo diém 20, trong do:

A 1a gbc peptit dugc chon tir nhém bao gdm gdc valin-xitrulin, xitrulin-valin,
lysin-phenylalanin, phenylalanin-lysin, valin-asparagin, asparagin-valin, threonin-
asparagin, asparagin-threonin, serin-asparagin, asparagin-serin, phenylalanin-
asparagin, asparagin-phenylalanin, leuxin-asparagin, asparagin-leuxin, isoleuxin-
asparagin, asparagin-isoleuxin, glyxin-asparagin, asparagin-glyxin, axit glutamic-
asparagin, asparagin-axit glutamic, xitrulin-asparagin, asparagin-xitrulin, alanin-

asparagin, asparagin-alanin;
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X la -arylen- dugc chon tir nhom bao gbm:
e Rg RQ
Rg R10 Jé R10 éf?@ R10
Ry Riz Ryq Ri2 kS Ria

WAy ) WA ,Va

trong d6 mdi Ro, Rio, Ri1 va Riz ddc 1ap 1a hydro, alkyl, xycloalkyl, aryl,
heteroaryl, heteroxycloalkyl, halogen, NRi3R14, nitro, xyano, -OH,. -0-C(=0)-Rys, -
C(=0)-Ris, -C(=0)-0-Ris, hodc -C(=0)-NRizRua,

va trong d6, alkyl, xycloalkyl, aryl, heteroaryl va hetetoxycloalkyl nay tuy y dugc
thé;

mdi Ri3 va Ryg doc 1ap 1a hydro hodc alkyl tuy y dugc thé; va Rys 1a alkyl tuy y
duoc thé.
22. Hop chit theo diém 20, trong d6 hop chét nay c6 cong thirc cAu tao duge chon tir

nhom gom:

0/
0._NH H OH;
Y2 NI A~

o
NH Y
o} H H O H
NN N\)LN N o
\ \[S]’/ H o \©\/o lll 'll\/&
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23. Hop chét c6 cong thic sau day:

trong do:

Az, 13 -CHp-, -CH,CHz-, -CH,CH,CHj-, -CH,CH,CH,CH»-, -alkylen-, -
alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -heteroarylen-, -heteroxycloalkylen-
, -CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-, -0-C(=0)-0-, -C(=0)-(CHx)p1-, -
C(=0)-0~(CHy)pt-, ~(CHy)p1-C(=0)-, ~(CHy)p1-C(=0)-O-, -(O-(CH)p2-Jps-, ~(CHoy-
0-)p3-, -C(=S)-, -C(=S)-S-, -C(=S)-NH-, -8-C(=8)-, -8-C(=85)-8-, -§-, -SO-, -SO2-, -
NR4-, -N(R¢)-C(=0)-N(Rs)-, -N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -
C(=0)-N(R4)-C(=0)-, hogc -O-C(=0)-NRs4-, trong do -alkylen-, -alkynylen-, -
alkenylen-, -xycloalkylen-, -arylen-, -heteroarylen- va -heteroxycloalkylen- tuy y
dugc thé; va

mdi pl, p2, va p3 doc 1ap 1a khong, hodc sb nguyén tr mot dén mot tram;

x 1a hai;

mdi R4, Rs, Re va Rg doc 1ap 1a hydro, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, hodc heterocycloalkyl duoc thé hozc khong dugc thé; va

Rua 12 metyl.

24. Hop chét c6 cong thirc sau day:

H —~
Ab+-N—Z,—A—W—-X—A1—R] [\ll
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trong do:

AD 12 khang nguyén hodc manh cia no;

alasénguyént&rn@tdénrnubh

A 12 gbc axit amin ty nhién hodc khong tu nhién, hodc gbc peptit chira tir hai dén
hai muoi gbc axit amin;

W 14 -O-, -S-, -CR5R¢-, hodc -NRs-;

X 1a -arylen-, -heteroarylen-, -xycloalkylen-, hodc -heteroxycloalkylen-, trong
d6 -arylen-, -heteroarylen-, -xycloalkylen- va -heteroxycloalkylen- tiry y dugc thé;

mdi A; va Ry doc 1ap 1a gbc axit amin, gdc peptit ¢6 tir hai dén hai muoi gdc axit
amin, -alkylen-, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -heteroarylen-, -
heteroxycloalkylen-, -CRsR¢-, -O-, -C(=0)-, -0-C(=0)-, -C(=0)-0O-,
-0-C(=0)-0-, -C(=0)-(CHyp1-, -C(=0)-O-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHx)p1-
C(=0)-0-, -(O-(CH2)p2-)p3-, ~((CH2)p2-0-)p3-, -C(=8)-, -C(=85)-S-, -C(=S)-NH-, -S-
C(=S)-, -S-C(=8)-S-, -S-, -SO-, -802-, -NRus-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-
, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, hogc -O-C(=0)-NRs-, trong
d6 -alkylen-, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -heteroarylen-, va -
heteroxycloalkylen- tuy y dugc thé;

Ajs 13 -CHa-, -CH2CH»-, -CH2CH2CH»-, hodc -CH2CH2CH2CHa-;

R17 duoc chon tir nhém gém oxy, luu huynh, NRis va CRsRe;

Ris dugce chon tr nhoém gdm hydro, alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxycloalkyl, va axyl, trong d6 alkyl, alkynyl, alkenyl, xycloalkyl, aryl,
heteroaryl, heteroxycloalkyl va axyl tuy y dugc thé;

mdi R4, Rs, Rs va Ry doc lap 1a hydro, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, hodc heteroxycloalkyl dugc thé hodc khong duge thé;

Rua 12 metyl;

mdi pl, p2 va p3 doc lap 1a khong, hodc s6 nguyén tir mot dén mot tram;

x 1a hai; va
7> ¢6 cong thite chu tao sau day: —Zaa-Zap-Zac-Zap—, trong d6 mdi Zaa, Zas, Zac, Va
Zop ddc 1ap 14 khdng c6 mit, gbc axit amin, gbc peptit c6 tlr 2 dén 20 gbc axit amin, -
aﬂiylenr,-aﬂgynylenf,-aﬂienylen-,-Xycloalkylene,-arylenr,-hcteroarylenr,-
heteroxycloalkylen-, -CRsRs-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-0-,
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~0-C(=0)-0-, ~C(=0)-(CH)p1-, -C(=0)-0~(CHy)p1-, -(CHy)p1-C(=O)-,
-(CHx)p1-C(=0)-O-, -(O-(CHa)p2-}p3-, ~((CH2)p2-O-)p3-, -C(=8)-, -C(=8)-S-, -C(=5)-
NH-, -S-C(=S)-, -8-C(=S)-S-, -S-, -SO-, -80s-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -
N(R4)-C(=0)0-, -N(R4)-C(=0)-, -C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, -O-C(=0)-
N(R4)-,
0O

Ny §

_0-C(=S)-N(R4)-, -C(=S)-N(R4)-, hoic O

25. Hop chét theo diém 24, trong d6 hop chét nay c6 cong thic chu tao sau:

trong d6 a 14 s6 nguyén nam trong khoang tir m¢t dén muoi.

26. Hop chét theo diém 9, trong d6 hop chét nay c6 cong thuc ciu tao sau:

trong do:

Ab 12 khang thé hodc manh lién két khang nguyén cua no;
AA2-AA] 12 gbe peptit duge chon tir nhom bao gdm gbc valin-xitrulin, xitrulin-

valin, lysin-phenylalanin, phenylalanin-lysin, valin-asparagin, asparagin-valin,
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threonin-asparagin, asparagin-threonin, serin-asparagin, asparagin-serin,
phenylalanin-asparagin, asparagin-phenylalanin, leuxin-asparagin, asparagin-leuxin,
isoleuxin-asparagin, asparagin-isoleuxin, glyxin-asparagin, asparagin-glyxin, axit
glutamic- asparagin, asparagin-axit glutamic, xitrulin-asparagin, asparagin-xitrulin,
alanin-asparagin va asparagin-alanin;

a 12 s& nguyén nam trong khoang tir mot dén mudi;

q la khong hodc sd nguyén nam trong khoang tir mot dén nam;

R 1a gbc axit amin, gbc peptit co tlr hai dén hai muoi gc axit amin, -alkylen-
, -alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -heteroarylen-, -
heteroxycloalkylen-, -CRsRe-, -O-, -C(=0)-, -O-C(=0)-, -C(=0)-O-, -O-C(=0)-0O-,
-C(=0)-(CHy)p1-, -C(=0)-0-(CHx)p1-, -(CHx)p1-C(=0)-, -(CHx)p1-C(=0)-O-, -(O-
(CH2)p2-)p3-> -((CH2)p2-0-)p3-, -C(=8)-, -C(=8)-S-, -C(=8)-NH-, -8-C(=S)-, -S-C(=S)-
S-, -S-, -SO-, -SO2-, -NR4-, -N(R4)-C(=0)-N(Rs)-, -N(R4)-C(=0)O-, -N(R4)-C(=0)-,
-C(=0)-N(R4)-, -C(=0)-N(R4)-C(=0)-, hodc -O-C(=0)-NRu-, trong d6 -alkylen-, -
alkynylen-, -alkenylen-, -xycloalkylen-, -arylen-, -heteroarylen-, va -
heteroxycloalkylen- tuy y dugc thé;

Aj 13 -CHa-, -CH,CH»-, -CH2CH2CH»-, hodc -CH2CH2CH2CHa-;

Ri7 dugc chon tir nhém gdm oxy, luu huynh, NRis va CRsRs;

mdi R4, Rs, Re, va Rs ddc 14p 1a hydro, hodc alkyl, alkenyl, alkynyl, aryl,
heteroaryl, va heteroxycloalkyl dugc thé hogc khong duoc thé;

Ria 12 metyl;

mdi Ro, Rio, Ri1, va Ri2 ddc 14p 1a hydro, halogen, NR13R14, nitro, xyano, -OH,
-0-C(=0)-Ris, -C(=0)-Ris, -C(=0)-O-Ris, -C(=0)-NRusR14, hodc alkyl, xycloalkyl,
aryl, heteroaryl, va heteroxycloalkyl duoc thé hoac khong dugc thé;

mdi Ri3 va Ris doc 18p 1a hydro hodc alkyl tuy y dugc thé; va

Rus 12 alkyl thy ¥ dugc thé.

27. Hop chét theo diém 26, trong d6 hop chét nay c6 cong thirc chu tao sau:
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trong d6 a 1a so nguyén nam trong khoang tir mot dén mudi.

28. Hop chét theo diém 23, trong d6 hop chit nay c6 cong thirc ciu tao sau:

30. Hop chét c6 cong thiic cAu tao sau day:
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O«_NH,
NH
o 0]
\ o A" o \T::l\/o
0 H3C/\CH3 \n/ \/\ﬂ/ \é/g
0 O CH,

33. Thé lién hop khéng thé-thubc bao gdbm khéng thé hogc manh lién két khang nguyén

ctia né dugce tiép hop véi tai trong clia hop chét c6 cong thirc sau day:
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DANH MUC TRINH TU
<110> REGENERON PHARMACEUTICALS, INC.

<120> HOP CHAT DUNG PE LAM GIAM SU TANG SINH CUA KHOI U VA DUQC PHAM CHUA
HQP CHAT NAY

<130> 1550A-WO

<140> PCT/US14/29757
<141> 2014-03-14

<150> 61/792,216
<151> 2013-03-15

<160> 8
<170> FastSEQ for Windows Version 4.0

<210> 1

<211> 122

<212> PRT

<213> Trinh tu nhén tao

<220>
<223> Tdng hop

<400> 1
Glu Val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Pro Phe Ser Ser Tyr
20 25 30
Asp Met His Trp Val Arg Gln Ala Thr Gly Lys Gly Leu Glu Trp Val
35 40 45
Ser Ala Ile Gly Thr Ala Gly Ala Thr Tyr Tyr Pro Gly Ser Val Lys
50 55 60
Gly Arg Phe Thr Ile Ser Arg Glu Asn Ala Lys Asn Ser Leu Tyr Leu
65 70 75 80
Gln Met Asn Ser Leu Arg Ala Gly Asp Thr Ala Val Tyr Tyr Cys Ala
85 90 95
Arg Gly Asp Tyr Val Trp Gly Thr Tyr Arg Pro Leu Phe Asp Tyr Trp
100 105 110
Gly Gln Gly Thr Leu Val Thr Val Ser Ser
115 120

<210> 2

<211> 8

<212> PRT

<213> Trinh ty nhdn tao

<220>
<223> Téng hop

-100-



<400> 2
Gly Phe Pro Phe Ser
1 5
<210> 3
<211> 7
<212> PRT
<213> Trinh ty nhén
<220>
<223> Téng hop
<400> 3
Ile Gly Thr Ala Gly
1 5
<210> 4
<211> 16
<212> PRT
<213> Trinh tu nhéan
<220>
<223> Tdéng hop
<400> 4
Ala Arg Gly Asp Tyr
1 5
<210> 5
<211> 107
<212> PRT
<213> Trinh ty nhén
<220>
<223> Téng hop
<400> 5
Asp Ile Gln Leu Thr
1 5
Asp Arg Val Thr Ile
20
Leu Ala Trp Tyr Gln
35
Tyr Ala Ala Ser Thr
50
Ser Gly Ser Gly Thr
65
Glu Asp Phe Ala Thr
85
Thr Phe Gly Gly Gly
100
<210> 6
<211> 6

Ser

tao

Ala

tao

Val

tao

Gln
Thr
Gln
Leu
Glu
70

Tyr

Thr

Tyr

Thr

Asp

34777

Trp Gly Thr Tyr Arg Pro Leu Phe Asp Tyr

Ser
Cys
Lys
Gln
55

Phe

Tyr

Lys

Pro
Trp
Pro
40

Thr
Thr

Cys

val

10

Ser Phe
10

Ala Ser

25

Gly Lys

Gly Val

Leu Thr

Gln Gln
90

Glu Ile
105

-101-

Leu
Gln
Ala
Pro
Ile
75

Leu

Lys

Ser
Gly
Pro
Ser
60

Ser

Asn

Ala
Ile
Lys
45

Arg

Ser

Ser

Ser
Asn
30

Leu
Phe

Leu

Tyr

15

Val
15

Asn
Leu
Ser

Gln

Pro
95

Gly
Tyr
Ile
Gly
Pro

80
Leu
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<212> PRT
<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 6
Gln Gly Ile Asn Asn Tyr
1 5

<210> 7

<211> 3

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 7
Ala Ala Ser
1

<210> 8

<211> 9

<212> PRT

<213> Trinh ty nhan tao

<220>
<223> Téng hop

<400> 8

Gln Gln Leu Asn Ser Tyr Pro Leu Thr
1 5

-102-





