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Yéu cau huong quyén uu tién
Don nay yéu cau quyén loi ctia don tam thoi Hoa Ky sb 62/908,317, duoc ndp vao

ngay 30 thang 9 ndm 2019, ma dugc dua toan bo vao ddy bang cach tham chiéu.

Linh vue k§ thuit ciia sing ché
Don nay d& cép dén hop chit pyrido[3,2-d]pyrimidin ma didu hoa tuong tac
protein/protein PD-1/PD-L1 va hitu dung d¢é didu tri cac bénh khac nhau bao gém cac bénh

truyén nhiém va ung thu.

Tinh trang ky thuit cia sang ché

Hé mién dich dong vai tro quan trong trong viéc kiém soét va loai trir cac bénh nhu
ung thu. Tuy nhién, cac t& bao ung thu thuong phat trién cac chién luoc dé tranh hodic ngin
chan hé théng mién dich nhdm tao thuin loi cho su phat trién cla céc té bao ung thu nay.
Mét co ché nhu vay dang lam thay ddi su biéu hién cta cic phan tir ddng kich thich va
ddng tmg ché dugc biéu hién trén céc té bao miln dich (Postow va ddng tac gia, J. Clinical
Oncology 2015, 1-9). Viéc phong bé qua trinh truyén tin hidu ctia diém kiém soat trc ché
mién dich, chidng han nhu PD-1, d4 duoc chimg minh 12 mét phuong thic didu tri dly hira
hen va c6 hig¢u qua.

Thu thé gdy chét t& bao theo chuong trinh-1 (PD-1), con duge goi 1a CD279, 1a mot
thu thé bé mit té bao dugc bidu hién trén cac t& bao T duoc hoat hoa, cac té bao T giét chét
tu nhién, té bao B va dai thuc bao (Greenwald va déng tac gia, Annu. Rev. Immunol. 2005,
23:515-548; Okazaki va Honjo, Trends Immunol 2006, (4):195-201). Thu thé nay hoat
dong nhu mot hé théng phan hdi tiéu cuc bén trong nham ngén chan sy hoat hoéa cua céac
té bao T, tir 6 lam giam kha ning tw mién dich va thuc ddy kha ning tu dung nap. Ngoai
ra, PD-1 con dugce biét 1a dong vai trd quan trong trong vi€c ngén chan su dép ung ctia té
bao T dic hidu khang nguyén trong cac bénh nhu ung thu va truyén nhiém virut (Sharpe
va dong tac gia, Nat. Immunol. 2007 8, 239-245; Postow va ddng téc gia, J. Clinical Oncol.
12015, 1-9).

Céu tric ctia PD-1 bao gém ving chirc ning twong tu ving bién ddi globulin mién
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dich ngoai bao tiép theo 1a ving xuyén mang va ving ndi bao (Parry va dong tac gia, Mol.
Cell Biol. 2005, 9543-9553). Viing ndi bao chira hai vi tri phosphoryl héa nam trong méot
motif (e ché trén co sé tyrosin cta thu thé mién dich va mot motif chuyén d6i trén co so
tyrosin cta thy thé mién dich, cho théy réng PD-1 diéu hoa chéng lai cac tin hiéu do thu
thé té bao T tao ra. PD-1 ¢6 hai phdi tir, PD-L1 va PD-L2 (Parry va dong tac gia, Mol. Cell
Biol. 2005, 9543-9553; Latchman va déng tac gia, Nat. Immunol. 2001, 2, 261-268), va
ching khéc nhau vé kidu biéu hién ctia ching. Protein PD-L1 dugc ting cuong didu chinh
trén cac dai thuc bao va té bao dubdi gai dé dép ung vdi lipopolysacarit va liéu phap GM-
CSF, va trén cac té bao T va cac té bao B trén co sd truyeén tin hiéu ctia thu thé t bao T va
thu thé té bao B. PD-L1 cling duoc biéu hién & mirc cao & hau hét cac té bao khdi u, va su
biéu hién ndy con dugc ting thém nita sau khi diéu tri bang IFN-y (Iwai va dong tic gia,
PNAS 2002, 99(19):12293-7; Blank va ddng tic gia, Cancer Res. 2004, 64(3):1140-5).
Trong thuc té, tinh trang biéu hién ctia PD-L1 & khéi u d& duoc ching minh 14 tién luong
dugc trong nhiéu loai khdi u (Wang va ddng tac gia, Eur. J. Surg. Oncol. 2015; Huang va
dong tac gia, Oncol. Rep. 2015; Sabatier va dong tac gia, Oncotarget 2015, 6(7): 5449~
5464). Su biéu hién ctia PD-L2, nguoc lai, bi han ché hon va dugc biéu hién chil yéu bai
céc t& bao dudi gai (Nakae va ddng tac gia, J. Immunol. 2006, 177:566-73). Viéc lién két
PD-1 véi cac phé)i ti PD-L1 va PD-L2 trén céc té bao T tao ra mdt tin hiéu e ché qua trinh
tdng hop IL-2 va IFN-y, ciing nhu qué trinh ting sinh t€ bao do sy hoat hoa thu thé té bao
T gly ra (Carter va ddng tac gia, Eur. J. Immunol. 2002, 32(3):634-43; Freeman va ddng
tac gia, J. Exp. Med. 2000, 192(7):1027-34). Co ché nay lién quan dén viéc thu gom céc
phosphataza SHP-1 hodc SHP-2 dé wc ché qué trinh tmyén tin hiéu cua thu thé t& bao T
nhu sy phosphoryl héa Syk va Lek (Sharpe va dong tac gia, Nat. Immunol. 2007, 8, 239—
245). Su hoat héa truc tin hiéu PD-1 cling lam giam qua trinh phosphoryl héa vong lap
hoat h6a PKC-0, qua trinh ndy 14 can thiét cho viéc hoat héa con duong NF-«xB va AP1, va
d8 san xuét xytokin nhu IL-2, IFN-y va TNF (Sharpe va dong tac gia, Nat. Immunol. 2007,
8, 239-245; Carter va ddng tac gia, Eur. J. Immunol. 2002, 32(3):634-43; Freeman va dong
tac gia, J. Exp. Med. 2000, 192(7):1027-34).

Mot s6 ngudn chimg minh tir cdc nghién ctru tién 14m sang trén dong vat cho thy
rang PD-1 va céc phéi tt ctia nd diéu hoa chéng lai cac dap tmg mién dich. Chudt bi thiéu
hut PD-1 d& duoc chimg minh 13 phét trién bénh viém cAu than twong tw bénh luput va
bénh co tim gidn né (Nishimura va dong tic gia, Immunity 1999, 11:141-151; Nishimura
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va ddng tac gia, Science 2001, 291:319-322). Sir dung m6 hinh LCMV vé bénh truyén
nhiém man tinh, d3 chiig minh duoc réng muc dd tuong tac PD-1/PD-L1 tc ché su hoat
héa, sy m& rong va thu nhan cac chirc ndng tdc ddng cua cac té bao T CD8 dic hiéu véi
virut (Barber va ddng tac gia, Nature 2006, 439, 682-7). Ciing vay, nhitng dit liéu nay giup
phét trién mot phwong phap didu tri @& phong bé ting tin hidu trc ché do PD-1 giy ra dé
tang thém hodc "giai ctru" dép Gmg té bao T. Theo d6, c6 nhu cau vé cac hop chit méi ma

phong bé sy tuong tac protein/protein PD-1/PD-L1.

Ban chét k§ thuét ciia sang ché
Séng ché dé xuat th chét c6 cong thire (I):

% VL{JQE%:
\/@l)\
hodc mudi duge dung ctia nd; trong do:

R! 1a CH3 hodc Cl;

OH 5
A Al o
e bN‘?‘ 9Ot A
Rz O R | HO , H ~ HO . hoic

R3 1a H ho#c CHs;
R*1a H ho#c CHs; va
R’ 12 H hoic CHs.

.
2

Séng ché cling d& xut ché phdm duoc chira hop chit duoc mod ta trong ban mo ta
nay, hodc mubi dugc dung cuia n6, va mot hodc nhiéu t4 duoc hoic chit mang duoc dung.

Séang ché ciing dé xuat phuwong phap tc ché sy twong tac PD-1/PD-L1, phuong phép
nay bao gdm budc cho bénh nhén sir dung hop chat dugc md ta trong ban mo ta nay, hodc
mudi duge dung ctia no.

Séng ché cling d& xuét phuong phap diéu tri bénh hodc rdi loan lién quan dén viée
trc ché sy twong tac PD-1/PD-L1, phuong phap nay bao gdm budc cho bénh nhan cé nhu
céu didu tri st dung lugng hitu hiéu diéu tri ctia hop chit dugc mod ta trong ban mo ta nay,

hodc muoi duge dung ctia no.
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Séang ché cling d& xudt phuong phap ting cudng, kich thich va/hodc 1am ting dap
ng mién dich & bénh nhan, phuong phap nay bao gdm budc cho bénh nhén ¢é nhu cau
didu tr str dung luong hitu hiéu diéu tri cha hop chat dugc mé ta trong ban mo t4 nay, hodc
mudi duge dung cua no.

Séang ché dé xudt hop chit duge mé ta trong ban mo ta nay, hodc mudi duoc dung
ctia nd, dé stir dung phuong phap bat ky trong s6 cic phuong phap duge md ta trong ban
md ta nay.

Séng ché dé xudt viéc st dung hop chét duoc mé ta trong ban mé ta niy, hoic mubi
duoc dung cua né, d& didu ché duge phim dé sir dung theo phwong phép bat ky trong s6
cac phuong phép dugc mo ta trong ban mo ta nay.

MO ta chi tiét sang ché
L Hop chat

Theo mot s0 phuong an, sang ché dé xuat, ngoai cac yeu to khéc, hop chat c6 cong

thie (I):
FF
T N
p OLT g IS
Sesansas .

hozc mudi duge dung ctia no; trong do:
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Theo mét sé phuong an, R! 1a CHs.
Theo mét sb phuong 4n, R! 14 Cl.
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Theo mot s6 phuong én, R la
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Theo mét s6 phuong 4n trong s cac phuong 4an trén ddy, R? 1a H. Ngoai ra, theo

mdt s6 phuong an, R? 1a CHs.
N2

Theo mét s& phuong 4n, R? 1a HO
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: ;N—j&
H .
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mdt s6 phuong 4n, R* 1a CHs.
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QNJ% pw—%
khi R! 1a CHs, thi R? 1a HO' hosc HO' .

CN"}& N"??.

. o W .
Theo mdt sb phuong an, R' 1a Cl; va R? 1a HO , HO , hoic

(OH
O.,,,g 4 O [ O3t B
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CN% N2

. N N
Theo mét s6 phuong 4n, R! 1a Cl; va R? 1a HO , HO , hoic

OH

O"’/}I}I‘j&

3

/CN—% QN% CN 5

Theo mét s phuong 4n, R! 1a Cl; va R2 1a HO HO™=

HO)CN’?&
hoac .

Theo mét s6 phuong an, R! 1a ClI; va R? la , HO ,HO

N2
hoédc HO’C .

Theo mdt s& phuong 4n, hop chit nay 1a hop chit dugc chon tir cac hop chat cla vi
du 1-16, hoic mubi duogc dung cta nd.

Cén phai danh gia thém dugc ring cac dic diém nhit dinh cua sang ché, ma dé cho
r3 rang, dugc mo ta trong ngft canh cac phuwong 4n riéng biét, c6 thé cling duoc dé xuét &
dang két hop trong mot phuong an duy nhat (trong khi céc phuong 4n ndy duoc du dinh s&
duoc két hop nhu thé dugc viét & dang nhidu dic diém phu thudc). Nguogc lai, cac déc diém
khac nhau cua sang ché, dé rat gon, dwoc moé ta theo ngft canh moét phuong an duy nhat,

cling ¢6 thé duoc dé xuét theo cach riéng biét hodc & dang két hop nhanh phu pht hop bat
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ky. Nhu vay cac dac diém duoc du dinh s& dugc md ta dudi dang cac phuong an ciia cac
hop chét c6 Cong thire (I) c6 thé duge két hop theo cach két hop thich hop bat ky.

O nhiéu doan khéc nhau trong ban mb ta nay, cac dic diém nhét dinh cua céac hop
chét duoc mod ta dudi dang cac nhom va cac khoang. Sang ché dic biét duge du kién bao
gdm mbi va moi dang két hop nho riéng 1¢ ctia céc thanh phan thudc cdc nhém va khoang
nhu vay.

Cac hop chét duoc md ta trong ban mé ta niy ¢ thé cac hop chét bat d6i xtng (vi
du, c6 mot hodc nhidu tAm 14p thé). T4t ca cac chit ddng phén lap thé, nhu céc chét ddng
phéan d6i anh va cac chit ddng phan khong dbi quang, dwoc du dinh thudc sang ché trir khi
¢6 quy dinh khéc. Cac hop chit theo séng ché ma chita nguyén tir cacbon dugc thé bt ddi
ximg c6 thé duge tach dudi cac dang raxemic hodc quang hoat. Cac phuong phép dé didu
ché cac dang quang hoat tir cac vat liéu ban diu bat hoat quang hoc 14 dugc biét trong linh
vuc ndy, nhu bang k§ thuit tach cdc hdn hop raxemic hodc bang cach tong hop 1ap thé
chon loc. Nhiéu chat d@)ng phan di hinh cta olefin, cac lién két d6i C=N va céc lién két
tuong ty cling c6 thé c¢6 mit trong cac hop chit duge mé ta & déy, va tit ca cac chit dong
phéan bén nhu vay dugc du dinh thudc sang ché. Cac chét déng phan di hinh cis va trans
ctia cac hop chét theo sang ché duge mé ta va ¢ thé duoc tich dudi dang hdn hop clia céc
chit dong phan hozc dudi dang cac dang déng phéan da dugc tach.

K¥ thuat tach céc hdn hop raxemic cua cac hgp chat ¢6 thé duoc thuc hién béng
phuong phap bat ky trong s6 nhidu phwong phap duge biét trong linh vuc nay. Mot phuong
phap bao gdm tai két tinh phan doan bang cach sir dung axit phan giai bat d6i ma 1a axit
hiru co tao mudi, quang hoat. Cac chét phan giai thich hop dé tai két tinh phan doan 13, vi
dy, céc axit quang hoat, nhu cac dang D va L cua axit tartaric, axit diaxetyltartaric, axit
dibenzoyltartaric, axit mandelic, axit malic, axit lactic hogc nhiéu axit camphorsulfonic
quang hoat khéc nhau nhu axit B-camphorsulfonic. Cac chat phan giai khac thich hgp cho
céc phuong phap két tinh phin doan bao gdm céc dang tinh khiét v& mat dong phan 1ap thé
ctia o-metylbenzylamin (vi dy, cac dang S va R, hodc cac dang tinh khiét v& mit dbng phan
khong ddi quang), 2-phenylglyxinol, norephedrin, ephedrin, N-metylephedrin,
xyclohexyletylamin, 1,2-diaminoxyclohexan va céc chat twong tur.

K¥ thuét giai cac hdn hop raxemic cling c6 thé duge thuc hién bang cach ria giai

trén c6t duoc nhdi chét phan giai quang hoat (vi du, dinitrobenzoylphenylglyxin). Thanh
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phan dung méi rira giai thich hop c6 thé dugc xac dinh bai ngudi ¢ hidu biét trung binh
trong linh vuc nay.

Theo mét s phuong an, cac hop chit theo sang ché c¢6 cdu hinh (R). Theo céc
phuong 4n khac, hop chit nay c¢é cdu hinh (S). Trong cac hop chat co nhiéu hon mot tim
bat d6i xtmg, mdi trong s6 céc tAm bat d6i xting trong hop chat ndy doc 1ap c6 thé 1a dang
(R) hogc dang (S), trir khi c6 quy dinh khac. Cac hop chat theo sang ché cling bao gdm céc
dang tautome. Cac dang tautome 1a do sy hoan d6n cia lién két don vé6i lién két doi lién ké
cling véi su di chuyén dong thoi cta proton. Céc dang tautome bao gdm céc tautome di
bién proton ma 13 c4c trang thai proton hoa ddng phan c6 tdng dién tich va cong thirc thuc
nghiém giéng nhau. Vi du céc tautome di bién proton bao gdm céc cip keton — enol, céc
cdp amit — axit imidic, cac cap lactam — lactim, céc cdp enamin — imin, va cac dang vong
trong do6 proton c6 thé chiém ddng hai hoic nhiéu vi tri cta hé di vong, vi du, 1H- va 3H-
imidazol, 1H-, 2H- va 4H- 1,2,4-triazol, 1H- va 2H- isoindol va 1H- va 2H-pyrazol. Cac
dang tautome c6 thé & trang thai cAn bang hodc bi chan khong gian & trong mdt dang bang
cach thé thich hop.

Theo mét sb phuong éan, hop chit duoc mé ta trong ban md ta nay c6 mdt hodc
nhidu nguyén tir hydro ma dugc thay thé bang doteri, hodc mudi dugc dung ctia né.

Céc hop chét theo sang ché cling ¢ thé bao gdm tit ca cac dang dong vi cla cic
nguyén tir ¢6 trong cac chét trung gian hodc cc san phdm cubi. Cac dang dong vi bao gém
cac ddng vi ma céc nguyén tir ciia chung c6 nguyén tir s6 gidng nhau nhung khac nhau vé
khdi lwong nguyén tir. Vi du, céc nguyén tir ddng vi ciia hydro bao gdm triti va doteri. Mot
hodc nhiéu nguyén ti ciu thanh céc hop chit theo sang ché c6 thé dugc thay thé hodc duoc
thé bang cic nguyén tir ddng vi ctia cac nguyén tir xuat hién phong phu trong tw nhién hoic
khong tu nhién. Theo mot s& phwong 4n, hop chit nay bao gdm it nhat mdt nguyén tir
doteri. Vi du, mdt hodc nhiéu nguyén tir hydro trong hop chét theo séng ché c6 thé duogc
thay thé hodc dugc thé bing doteri. Theo mot s6 phuong 4n, hop chit nay bao gdm hai
hodc nhiéu nguyén tir doteri. Theo mot sb phuong an, hop chét nay bao gém 1,2,3,4,5,
6,7, 8,9, 10, 11 hogc 12 nguyén tir doteri. Cac phuong phap tdng hop dé dua cac dong vi
vao cac hop chat hitu co 13 duge biét trong linh vuc nay.

Thuét ngft, "hop chat," nhu dwoc st dung & ddy c6 nghia bao gdm tit ca céc tautome
va cac ddng vi ctia cac cAu tric duoc mé ta. Thuat ngit nay cling c6 nghia 1a chi cac hop

chét theo sang ché, bt ké chung dugc didu ché nhu thé nao, vi dy, bang cach téng hop,
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qua céac quy trinh sinh hoc (vi dy, trao d6i chit hoac chuyén héa enzym), hodc hodc két
hop cac phuong phép nay.

T4t ca cac hop chét, va cac mudi dugc dung cta chung, cé thé duoc phat hién cung
v6i cac chat khac nhu nude va dung méi (vi du, céc hydrat va solvat) hodc cé thé duoc
tach. Khi ¢ trang thai ran, cac hop chit dugc mo ta & day va céac mudi ctia né ¢ thé xut
hién & nhiéu dang khéc nhau va cé thé, vi du, c6 dang solvat, bao gém hydrat. Cac hop
chét nay co thé ¢ dang trang thai ran, nhu da hinh hosc solvat, ngoai trix c6 chi dan rd rang
khéc, chi din trong ban md ta nay vé cac hop chit va mudi ctia chung ciing dugc hiéu 1a
bao ham dang trang thai rdn bét ky ctia hop chat nay.

Theo mdt s6 phuwong 4n, cac hop chét theo sang ché, hodc cac mudi cia ching, vé
co ban duoc tach. Thudt ngit "v& co ban duoc tach" c6 nghia 1a hop chat nay duge tach it
nhét mét phén hoic dang ké khoi moi trudng trong d6 né dugce tao ra hodc dugc phat hién.
Tach mdt phan c6 thé bao gdm, vi du, cac thanh phin dugc lam gidu trong cic hop chat
theo sang ché. Tach dang k& c6 thé bao gém céc thanh phin chira it nhat khoang 50%, it
nhét khoang 60%, it nhit khoang 70%, it nhit khoang 80%, it nhét khoang 90%, it nhat
khoang 95%, it nhét khoang 97%, hodc it nhat khoang 99% theo khdi luong cac hop chit
theo sang ché, hodc mudi ctia ching.

Theo mét s6 phwong 4n, thut ngft “khoang” ¢ nghia 1 £10%. Theo mdt s6 phuong
an, thudt nglr “khoang” c6 nghia 1a £5%.

Cum tr "dugce dung" dugc st dung & day dé chi céc hop chét, vt liéu, cac ché phém
nay va/hodc céc dang liu, trong pham vi danh gia y khoa hop 1y, thich hop dé st dung
trong viéc tiép xtic voi cac md ciia loai ngudi hodc dong vat cd v khdng gy phan tmg doc
tinh, kich tng, di Gmg qua muc, hodc vin dé hodc bién ching khac, tuong ximg véi ty 18
loi ich/nguy co hop ly.

Céc thuat ngft, "nhiét d6 moi truong" va "nhiét do trong phong," nhu dugce sir dung
¢ day, dugce hiéu trong linh vyc nay, va ndi chung chi nhiét d9, vi dy, nhiét 46 phan tng,
ma 1a khoang nhiét d6 ctia phong trong d6 phan tmg dugc tién hanh, vi dy, nhiét d6 khoang
tir 20 °C dén khoang 30 °C.

Sang ché cling bao gdm cac mudi duge dung ciia cac hop chat duge mo ta trong ban
mo ta nay. Thudt nglt "cac mudi dugc dung" chi cac dan Xuét cta cac hop chit dugc boc
16 trong d6 hop chit gbc duge mb ta bang cach chuyén hoa gde axit hodc bazo sin cé thanh

dang mu6i cua n6. Cac vi du vé cac muoi duge dung bao gom, nhung khong giéi han 6,
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cac mudi axit khoang va hitu co clia cac gbc bazo nhu amin; cic mubi hitu co hoic kiém
clia cac gdce axit nhu axit carboxylic; va cac dang tuong tu. Cac mudi dugc dung theo sang
ché bao gém cac mubi khong ddc ctia hop chét géc duoc tao thanh, vi duy, tir cac axit vo co
hodc hitu co khong doc. Cac mudi duoc dung theo sang ché ¢é thé dugc tdng hop tir hop
chat gbc chira gbc axit hodc bazo bang cac phuong phap héa hoc théng thudong. Néi chung,
cédc mudi nay c6 thé duoc diéu ché bang cach cho dang axit hodc bazo tu do cta cac hop
chét nay phan ung vdi lugng theo hé s6 ty lugng ctia axit hodc bazo thich hgp trong nuée
hodc trong dung méi hitu co, hodc trong hdn hop clia ca nudc va dung mdi hitu co; néi
chung, moi truong khéng nudc nhu ete, etyl axetat, rugu (vi du, metanol, etanol, iso-
propanol hoac butanol) hodc axetonitril (MeCN) la dugc wu tién. Danh sach cac mubi thich
hop tim dugc trong tai liéu: Remington's Pharmaceutical Sciences, xuét ban 1an thi 17,
(Mack Publishing Company, Easton, 1985), trang 1418, Berge va dong tac gia., J. Pharm.
Sci., 1977, 66(1), 1-19 va trong tai lidu: Stahl va dong tac gia., Handbook of
Pharmaceutical Salts: Properties, Selection, and Use, (Wiley, 2002). Theo mét s6 phuong

an, cac hop chét dugc mo ta trong ban md ta nay bao gém céc dang N-oxit.

II.  Téng hop

Hop chét theo sang ché, bao gdm mudi ciia no, ¢6 thé duge diéu ché bang cac con
dudng téng hop duoe mo ta trong cac vi du 1-16 sau day.

Céc phan Gmg dé diéu ché cac hop chat theo sang ché c6 thé duoc tién hanh trong
céc dung mdi thich hop ma ¢ thé duoc chon d& dang boi ngudi ¢ hiéu biét trung binh
trong linh vuc tdng hop hitu co. Cac dung méi thich hgp vé co ban c6 thé khong phan tmg
véi cac vat lidu ban dAu (cac cht phan Gmg), cac chit trung gian hodc cc san phdm & nhiét
d6 ma céc phan tng duoc tién hanh, vi du, nhiét do c6 thé nim trong khoang tir nhiét do
két déng cua dung moi dén nhiét d6 s6i ctia dung mdi. Phan tng da cho ¢ thé duoc tién
hanh trong mét dung mdi hodc mdt hdn hop ctia nhiéu hon mot dung méi. Tuy thude vao
budc phan ung cu thé, cac dung méi thich hgp cho budc phan tng cu thé c6 thé duoc chon
boi ngudi ¢6 hiéu biét trung binh trong linh vuc nay.

Viéc diéu ché cac hop chét theo sang ché c6 thé bao g@)m viéc bao vé va khir bao vé
cac nhom hda hoc khac nhau. Su can thiét ctia viéc bao vé va khir bao vé, va viéc lua chon
cac nhém bao v¢ thich hop, co thé duogc nguoi cd hiéu biét trung binh trong linh vuc nay

xac dinh mdt cach dé dang. Hoa hoc vé cac nhdm bao vé dugec mo ta vi du trong céc tai
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liéu: Kocienski, Protecting Groups, (Thieme, 2007); Robertson, Protecting Group
Chemistry, (Oxford University Press, 2000); Smith va ddng tic gia., March's Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure, xuét ban lan th 6. (Wiley,
2007); Peturssion va ddng tic gia., "Protecting Groups in Carbohydrate Chemistry," J.
Chem. Educ., 1997, 74(11), 1297; va Wuts va ddng tac gia., Protective Groups in Organic
Synthesis, xut ban 1an tht 4, (Wiley, 2006).

Céc phan tng c6 thé duoc kiém tra bang phuong phép thich hop bat ky duoc biét
trong linh vyc ndy. Vi du, sy tao thanh san pham c6 thé dugc kiém tra bing cac phuong
tién quang phd, nhu phd cong hudng tir hat nhan (vi dy, 'H hodc 3C), phd hdng ngoai,
quang phd (vi du, UV-kha kién), phd khéi hodc bang cac phuwong phép sic ky nhu sic ky
1ong hiéu ning cao (HPLC) hoic sic ky 16p mong (TLC).

III. St dung cdc hop chit

Céc hop chat theo sdng ché, hoic mudi duoc dung ctia né, co thé e ché hoat tinh
tuong tic protein/protein PD-1/PD-L1 va, vi vy, 1a hitu ich trong viéc diéu tri cac bénh va
céc 16i loan lién quan dén hoat tinh ctia PD-1 va c4c bénh va cac rdi loan lién quan dén
PD-L1 bao gém mic dd tuong tac ctia n6 véi cac protein khac nhu PD-1 va B7-1 (CD80).
Theo mét s& phwong 4n nhat dinh, cic hop chat theo sang ché, hodc cdc mubi duge dung
ctia chung, 14 hitu ich d& st dung trong viéc diéu tri nhdm lam ting cudng, kich thich
va/hodc lam ting kha ning mién dich & bénh ung thu, nhiém tring man tinh hoic nhiém
tring mau, bao gdm su ting cudng dap tmg véi tiém chiing. Theo mét s6 phuong én, séng
ché dé cép dén phuong phép trc ché su tuong tic protein/protein PD-1/PD-L1. Phuong
phép nay bao gdm viéc cho c4 nhan hodc bénh nhén st dung hop chit duge mo ta trong
ban mo ta nay, hodc mudi duoc dung ctia chung. Cac hop chét theo sang ché c6 thé duoc
st dung mot minh, két hgp véi céac tac nhan hodc cac liéu phap khac hodc la chét phu trg
hodc tién phu tro tri ligu dé diéu tri cac bénh va cac rdi loan, bao gém bénh ung thu va cac
bénh truyén nhiém. D6i v6i cac cach stir dung duge mo ta trong ban md ta nay, hop chét
bét ky trong s& cac hop chit theo sang ché, bao gém ca phuong an bét ky trong s6 céc
phuong 4n ctia sang ché, c6 thé duoc st dung.

Hop chéit theo sang ché trc ché tuong tac protein/protein PD-1/PD-L1, dén dén
phong bé con dudng PD-1. Sy phong bé PD-1 c¢6 thé ting cudng dap tng mién dich dbi

vGi c4c t€ bao ung thu va cac bénh truyén nhiém & dong vat c6 v, bao gébm con nguoi.
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Theo mét sb phuong an, sang ché dé xuét viéc diéu tri cho cé thé hodc bénh nhan in vivo
bang cach st dung hop chit duge mo ta trong ban mé ta nay hodc mudi cia nd sao cho su
phét trién cac khdi ung thu bi e ché. Hop chat duge mb ta trong ban mo ta nay, hodc mudi
ctia no, ¢ thé duoe sir dung dé uc ché su phét trién ca khéi ung thu. Ngoai ra, hop chét
dugc mo ta trong ban md ta nay, hoac mudi cia nd, cé thé duoc st dung két hop véi cac
tac nhan khac hodc cac qua trinh diéu tri ung thu chuin, nhu duge mo ta dudéi ddy. Theo
mot phuong 4n, sang ché d& xult phuong phép e ché sy phat trién ctia té bao khéi u in
vitro. Phuong phap nay bao gdbm cho té bao khéi u tiép xuc in vitro véi hop chat duge mo
ta trong ban mo ta ndy, hoic mudi ctia n6. Theo mdt phuong 4n khéc, sing ché @& xuat
phuong phap e ché sy phat trién ctia té bao khdi u & c4 thé hodc bénh nhan. Phuong phap
nay bao gdm cho c4 thé hodc bénh nhan c6 nhu cau diéu trj st dung lugng hitu hiéu diéu
tri ctia hop chét dugc mé ta trong ban mo ta nay, hodc mubi cia no.

Theo mdt sb phuong an, sang ché dé xuit phuong phap didu tri ung thw. Phuong
phép ndy bao gdm cho bénh nhén c6 nhu ciu diéu tri sit dung, luong hitu hiéu diéu trj cua
hop chét duoc mb ta trong ban md ta niy, hodc mudi cta né. Vi du vé céc bénh ung thu
bao gdm cac bénh ma sy phét trién cta né c6 thé bi e ché bang cach sir dung hop chat
theo sang ché va ung thu thuong dap Gng véi tri liéu mién dich.

Theo mdt s6 phuong 4n, sang ché d& xuit phuong phép ting cudng, kich thich
va/hodc 1am ting dép tng mién dich & bénh nhan. Phuong phap ndy bao gdbm cho bénh
nhan ¢ nhu cu diéu tri st dung luong hitu hi¢u diéu tri ctia hop chét dugc md ta trong
ban md ta nay, hoac mudi cia no.

Vi du vé c4c bénh ung thu bao gdm, nhung khéng giéi han &, ung thu xuong, ung
thu tuy, ung thu da, ung thu ddu va cb, u hic sac to da hodc trong mat, ung thu tir cung,
ung thu budng tring, ung thu tryc trang, ung thu ving hiu mon, ung thu da day, ung thu
tinh hoan, ung thu tir cung, ung thu biéu mé éng dan trimg, ung thu biéu mé ndi mac tir
cung, ung thu ndi mac tir cung, ung thu biéu mé ¢ tir cung, ung thu biéu mé 4m dao, ung
thu biéu m6 4m ho, bénh Hodgkin, u lympho khéng phai dang Hodgkin, ung thu thuc quan,
ung thu rudt non, ung thu hé ndi tiét, ung thu tuyén giap, ung thu cén tuyén giap, ung thu
tuyén thuong than, sacom mo mém, ung thu niéu dao, ung thu duong vat, bénh bach cau
cép va man tinh bao g@)m bénh bach ciu tiy bao cép tinh, bénh bach cau tuy bao man tinh,
bénh bach ciu nguyén bao lympho cAp tinh, bénh bach cau bach huyét bao cép tinh, khdi

u ran thoi thiéu nién, u lympho bao, ung thu bang quang, ung thu than hosc niéu dao, ung
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thu biéu m6 bé than, khéi u hé than kinh trung wong (CNS), u lympho CNS tién phat, tao
mach khdi u, khdi u cot séng, u than kinh dém than n3o, u tuyén yén, sacom Kaposi, ung
thu biéu bi, ung thu t& bao vay, u lympho té bao T, cac bénh ung thu do méi trudng gay ra
bao gém cac bénh do amindng gay ra, va cac dang két hop ctia cac bénh ung thu néu trén.
Hop chét theo sang ché ciing hiru hiéu dé diéu tri cac bénh ung thu di can, dic biét 1a cac
bénh ung thu di cin ma biéu hién PD-LI.

Theo mét s6 phuong 4n, ung thu bao gdm u hic sic t6 (vi du, u héc séc t6 4c tinh di
can, u hic séc t6 da), ung thu than (vi du, ung thu biéu mé té bao sang), ung thu tuyén tién
liét (vi du, ung thu bidu mé tuyén tién liét khang hormon), ung thu v (vi du, ung thu bidu
md v xdm 14n), ung thu rudt két, ung thu phdi (vi du, ung thu phdi khéng phai té bao nhd
va ung thu phdi té bao nhé), ung thu dau va cb té bao vay (vi du, ung thur biéu mé té bao
vay ciia diu va cd), ung thu bidu mé duong tiét niéu (vi du, ung thu bang quang, ung thu
bang quang khong xam 14n co (NMIBC)) va ung thu ¢6 dd 6n dinh vi vé tinh cao (MSI®),
Ngoai ra, séng ché bao gdm céc u 4c tinh khang didu tri hodc tai phat ma sy phét trién ctia
n6 ¢6 thé bi e ché bing cach st dung hop chét theo sang ché.

Theo mdt s6 phuong 4n, ung thu bao gém, nhung khong giéi han o, khéi u rén (vi
du, ung thu tuyén tién liét, ung thu rudt két, ung thu thuc quan, ung thu ndi mac tir cung,
ung thu budng trimg, ung thu tir cung, ung thu than, ung thu gan, ung thu tuy, ung thu da
day, ung thu va, ung thu phéi, ung thu d4u va cd, ung thu tuyén giap, u nguyén bao dém,
sacom, ung thu bang quang, v.v), ung thu huyét hoc (vi du, u lympho, bénh bach cu ching
han bénh bach cdu nguyén bao lympho cip tinh (ALL), bénh bach cAu phat sinh tir tiy
xuong cap tinh (AML), bénh bach ciu bach huyét bao cép tinh (CLL), bénh bach cau phat
sinh tlr tiy xwong man tinh (CML), DLBCL, u lympho té bao vé, u u lympho khong phai
Hodgkin (bao gdm NHL khéang diéu tri hoic tai phat va u nang tai phét), u u lypho Hodgkin
hodc bénh da u tiy) va cac dang két hop ctia cac bénh ung thu néu trén.

Theo mot sb phuong 4n, ung thu bao gdm, nhung khéng gisi han &, ung thu biéu
md dudng mat, ung thu dng mét, ung thu dudng mat, ung thu via bd ba 4m tinh, sacom co
van, ung thu phdi t& bao nho, sacom co tron, ung thu biéu mo té bao gan, sacom Ewing,
ung thu ndo, u ndo, u bao hinh sao, u nguyén bao than kinh, u xo than kinh, ung thu biéu
mb t& bao ddy, sacom sun, sacom biéu mé, ung thu mat, ung thur 6ng dan tring, ung thu da
day-rudt, khéi u dém da day-rudt, bénh bach clu té bao 16ng toc, ung thu dudng rudt, ung

thu t& bao tiéu dao, ung thu miéng, ung thu khoang miéng, ung thu vom hong, ung thu
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thanh quan, ung thu méi, u trung biéu mé, ung thu ¢d, ung thu khoang miii, ung thu mat,
u hic sic t& mét, ung thu ving chu, ung thu truc trang, ung thu biéu mé té bao than, ung
thu tuyén nude bot, ung thu xoang, ung thu cdt séng, ung thu ludi, ung thu biéu md hinh
bng, ung thu niéu dao, va ung thu niéu quan.

Theo mot s& phuong 4n, hop chit theo sang ché c6 thé dugc st dung dé diéu tri
bénh té bao hinh liém va bénh thiéu méu € bao hinh liém.

Theo mot s6 phuong 4n, bénh va chi dinh ¢6 thé diéu tri bang cach sir dung hop chét
theo sang ché bao gdm, nhung khong giéi han & ung thu huyét hoc, sacom, ung thu phdis,
ung thu da day-rudts, ung thu dudng sinh duc, ung thu gan, ung thu xuong, ung thu hé
than kinh, ung thu phu khoa, va ung thu da.

Ung thu huyét hoc vi du bao gdm u lympho va bénh bach cau chéng han bénh bach
ciu nguyén bao lympho cép tinh (ALL), bénh bach ciu phét sinh tir thy xwong cip tinh
(AML), bénh bach cau cip tinh dong tién tay bao (APL), bénh bach cau bach huyét bao
cép tinh (CLL), bénh bach cau phat sinh tir tiy xuong man tinh (CML), u lympho té bio B
16n lan téa (DLBCL), u lympho té bao vo, u lympho khéng phai Hodgkin (bao gdm NHL
khang diéu tri hodc tai phat va u nang tai phat), u lypho Hodgkin, bénh ting sinh tay (vi
du, xo tily nguyén phat (PMF), bénh da hdng ciu (PV), va chimg ting tiéu cdu tién phat
(ET)), hoi chimg loan san tiy (MDS), u nguyén bao lympho té bao T cép tinh (T-ALL) va
bénh da u tuy (MM).

Sacom vi du bao g6m sacom sun, sacom Ewing, sacom xuong, sacom co van, sacom
mach mau, sacom X0, sacom md, u niém, u co van, sacom co van, u X0, u md, u mod thia,
va u quai.

Ung thu phdi vi du bao gdm ung thu phdi khong phai té bao nhé (NSCLC) (vi du,
NSCLC té bao vay), ung thu phdi té bao nho, ung thu biéu mé phé quan (€ bao vy, té bao
nhé khong biét hoa, té bao 16n khong biét hoa, ung thu biéu mé tuyén), ung thu biéu mo
tai phdi (nhénh cudng phdi nho), u tuyén phé quan, u mé thira & sun, va u trung biéu md.

Ung thu da day-rudt vi du bao gdm ung thu thuc quan (ung thu biéu md, ung thu
biéu m6 té bao vay, ung thu biéu mé tuyén, sacom co tron, u lympho), da day (ung thu
biéu md, u lympho, sacom co tron, ung thu bidu mé tuyén), tuyén tuy (ung thu biéu md
b6ng tuy, u dao tuy, u tuy glucagon, u tuy tang tiét gastrin, khdi u wa bac, u tang tiét VIP),
rudt non (ung thu biéu mf)_ tuyén, u lympho, khdi u va bac, sacom Kaposi, u mém co tron,

u mach, u md, u xo than kinh, u x0), rudt gia (ung thu bi€u mo tuyen, u tuyén o6ng, u tuyen
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nhung, u mo thira, u mém co tron), va ung thu dai truc trang (vi dy, ung thu biéu mb tuyén
dai truc trang).

Ung thu dudng sinh duc vi du bao gdm ung thu than (ung thu biéu mé tuyén, u
Wilm [u nguyén bao than]), bang quang va niéu dao (ung thu biéu mo t& bao vay, ung thu
biéu mé t& bao chuyén tiép, ung thu bidu mé tuyén), tuyén tién liét (ung thu biéu md tuyén,
sacom), va tinh hoan (u tinh, u quai, ung thu biéu mo phdi, u quai 4c tich, u nguyén bao
nuoi, sacom, ung thu biéu m6 té bao k&, u x0, u soi tuyén, khdi u tuyén, u md). Theo mot
s& phuong 4n, ung thu nay 13 ung thu tiét nidu (vi dy, ung thu biéu mé than nhy, ung thu
t& bao mam tinh hoan, ung thu biéu md té bao than ky mau, ung thu bidu mo than té bao
sang, hodc ung thu biéu mod tuyén tién liét).

Ung thu gan vi du bao gdm u gan (ung thu biéu md té bao gan), ung thu biéu md
duong mat, u nguyén bao gan, sacom mach mau, u nguyén bao gan, va u mach.

Ung thu xuong vi du bao gdm, vi du, sacom tao xuong (sacom xuong), sacom Xo,
umd bao soi ac tinh, sacom sun, sacom Ewing, u lympho 4c tinh (sacom té bao ludi), bénh
da u tiy, u sun té bao khdng 1 4c tinh, u xwong sun (cac chdi xuong sun), u sun lanh tinh,
u nguyén bao sun, u xo niém sun, u xwong md tién cdt, va khdi u té bao khdng 10.

Ung thu hé than kinh vi du bao gdm ung thu hdp so (u xwong, u mach, u hat, u vang,
viém xuong bién dang), mang nfo (u mang nio, sacom mang nio, u nguyén bao than kinh
dém), nfio (u bao hinh sao, u nguyén bao tay, u than kinh dém, u mang ndo that, u té bao
mam tinh (u tuyén ting), u nguyén bao dém, u nguyén bao than kinh dém da dang, u thin
kinh dém it nhanh, u t& bao schwann, u nguyén bao vong mac, cic kh6i u bdm sinh), va
tiy sdng (u xo thin kinh, u mang ndo, u thin kinh dém, sacom), cling nher u nguyén bao
than kinh va bénh Lhermitte-Duclos.

Ung thu phu khoa vi du bao gdm ung thu tir cung (ung thu biéu mé ndi mac tir
cung), ¢d tir cung (ung thu biéu mé cb tir cung, loan san ¢b tir cung tién khéi u), budng
trimg (ung thu biéu md budng trang (ung thu biéu mé t& bao huyét thanh, ung thu biéu mo
tuyén huyét thanh, ung thu biéu mé tuyén nhdy, ung thu biéu mé chua phén loai), u té bao
vo hat, u té bao Sertoli-Leydig, u nghich mim, u quéi ac tinh), 4m hd (ung thu biéu mb té
bao vay, ung thu trong biéu md, ung thu biéu mé myén, sacom x0, u hic séc té), am dao
(ung thu bidu mé té bao sang, ung thu bidu mo té bio vay, sacom phdi (sacom co van phdi),
va bng dan trimg (ung thu biéu mo).

Ung thu da vi du bao gdm u hic séc t§, ung thu biéu mé € bao ddy, ung thu biéu
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mb t& bao vay (vi dy, ung thu biéu mé té bao vay & da), sacom Kaposi, ndt rudi loan san,
u md, u mach, u xo da, va seo 16i. Theo mdt sd phuong an, bénh va chi dinh co6 thé diéu tri
bang cach sir dung hop chét theo sang ché bao gém, nhung khong gidi han &, bénh té bao
hinh 1iém (vi dy, bénh thiéu mau t& bao hinh liém), ung thu vii bd ba 4m tinh (TNBC), hoi
chimg loan séan tiy, ung thu tinh hoan, ung thu dng mat, ung thu thuc quan, va ung thu
biéu m6 duong niéu.

Viéc phong bé con dudng PD-1 bang cic hop chét theo sang ché ciing c6 thé duoc
str dung dé diéu tri cac bénh truyén nhiém nhu nhiém virut, vi khuén, ndm va ky sinh trung.
Sang ché dé cap dén phuong phap didu tri cac bénh truyén nhiém nhw nhiém virut. Phuong
phép nay bao gdm viée cho bénh nhén can diéu tri st dung, lugng hitu hidu didu tri bénh
ctia hgp chét duoc md ta trong ban mo ta nay, hodc mudi cla chung. Cac vi du vé c4c bénh
truyén nhidm virut c6 thé didu tri duoc bing cac phuong phap theo sang ché bao gdm,
nhung khong gii han &, virut gdy suy giam mién dich & nguoi, papillomavirut nguoi, cac
virut gay ciim, virut viém gan A, B, C hoéc D, adenovirut, poxvirut, virut herpes don dang,
xytomegalovirut & ngudi, virut gdy hdi ching hd hip cép tinh nghiém trong, virut ebola,
va virut s&i. Theo mot sb phuong an, céc bénh truyén nhidm virut ¢6 thé diéu tri duge béng
céc phuong phép theo sang ché bao gém, nhung khéng gi¢i han &, virut viém gan (A, B,
hoac C), virut herpes (vi dy, VZV, HSV-1, HAV-6, HSV-II, va CMV, virut Epstein Barr),
adenovirut, virut cam, flavivirut, echovirut, rhinovirut, virut coxsackie, cornovirut, virut
ddng bo hod hép, virut mumps, rotavirut, virut soi, virut rubella, parvovirut, virut bénh dau
bod, virut HTLV, virut sdt xuét huyét, papillomavirut, virut molluscum, poliovirut, virut
bénh dai, virut JC, virut lao va viém ndo arbovirut.

Sang ché dé xuét phuong phép diéu tri tinh trang nhiém tring do vi khuén. Phuong
phép nay bao gdm cho bénh nhén c6 nhu ciu didu trj st dung, lugng hitu hidu diéu tri cta
hop chét duoc mo ta trong ban mo ta nay, hoic mudi ctia n6. Cac vi du khong gidi han
sang ché v& céc tinh trang nhim tring do vi khudn gy bénh c6 thé duoc diéu tri bang céc
phuong phép theo sang ché bao gdm vi khuidn chlamydia, vi khudn rickettsial,
mycobacteria, staphylococci (tu cdu khuén), streptococci (lién ciu khuan), pneumonococci
(phé ciu khuén), meningococci va clu khuin, klebsiella, proteus, serratia, pseudomonas,
legionella, vi khudn bach hiu, salmonella, truc khuén, vi khudn ta, vi khudn udn van,
botulism (vi khudn ngo ddc thit), vi khuén than, vi khudn dich hach, vi khuin leptospira va

vi khudn gy bénh Lyme.
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Sang ché dé xuit phuong phéap diéu tri tinh trang nhiém ndm. Phuong phap nay bao
gdm cho bénh nhén c6 nhu ciu diéu tri st dung, lwong hitu hidu diéu tri ctia hop chat dugc
md ta trong ban md ta nay, hoic mudi cua n6. Cac vi du khdng gidi han sang ché vé cac
tinh trang nhim nim gay bénh c6 thé duge didu tri bang cac phuong phap theo séng ché
bao gébm bénh do Candida (albicans, krusei, glabrata, tropicalis, v.v.), Cryptococcus
neoformans, Aspergillus (fumigatus, niger, v.v.), Genus Mucorales (mucor, absidia,
rhizophus), Sporothrix schenkii, Blastomyces dermatitidis, Paracoccidioides brasiliensis,
Coccidioides immitis va Histoplasma capsulatum.

Séng ché dé xuit phuong phép diéu tri trinh trang nhiém ky sinh tring. Phuong phép
nay bao gdm cho bénh nhan c¢é nhu ciu didu tri sir dung, luong hitu higu diéu trj ctia hop
chat dugc mo ta trong ban md ta nay, hodc mudi cta nd. Céac vi du khong gi6i han sang
ché vé c4c tinh trang nhidm ky sinh tring gy bénh c6 thé duoc diéu tri bang cac phuong
phip theo sang ché bao gdm bénh do Entamoeba histolytica, Balantidium coli,
Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp., Pneumocystis
carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei, Trypanosoma cruzi,
Leishmania donovani, Toxoplasma gondi, va Nippostrongylus brasiliensis.

Sang ché d& xuét phuong phap didu tri bénh hodc rdi loan thoai héa than kinh.
Phuong phép nay bao gém cho bénh nhan ¢6 nhu cdu diéu trj sit dung, lugng hiru hiéu diéu
tri ctia hop chéat duoc mo ta trong ban mo ta nay, hoic mudi cta né. Céc vi du khong gi6i
han vé bénh hodc r6i loan thoai héa than kinh bao g@)m bénh Alzheimer, bénh Parkinson,
bénh Huntington, bénh prion, bénh than kinh van dong, bénh mét diéu hoa tiéu cau va bénh
teo co tiy song.

C6 can ¢l cho rang hop chét duge mé ta trong ban mb ta nay, cé thé c6 hd so duge
ly thoa dang va cac ddc tinh dugc sinh hoc trién vong, chang han nhu hd so doc tinh, tinh
chét chuyén hoa va duoc dong hoc, tinh hoa tan va tinh thAm. Diéu nay s& dugc hidu ring
viéc xac dinh cac dac tinh ctia dugc phém sinh hoc thich hop nam trong tim hiéu biét cta
ngudi ¢6 hidu biét trung binh trong linh vuc nay, vi du, xac dinh doc tinh té bao trong té
bao hogc viée tre ché cac muyc tiéu hodc kénh nhét dinh dé xac dinh doc tinh tiém tang.

Céc thuét ngit "c4 th8" hodc "bénh nhan," c¢6 thé duge st dung hoén ddi cho nhau,
dung dé chi loai dong vit bét ky, bao gém dong vat co vu, t5t hon 1a chudt nhét, chuét
céng, cac loai gam nhim khéc, tho, chd, meo, lon, gia stc, ciru, ngua hodc dong vat linh

truong va tot nhat 1a con ngudi.
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Thuét ngft "lwong hitu hiéu diéu tri bénh" ding dé chi lugng hop chét hoat tinh hoic
dugc chit tao ra phan ng sinh hoc va y hoc trong mo, toan than, dong vat, ca nhan hodc
ngudi ma duge nha nghién ctu, bac s§ tha y, bac s§ y khoa hoéc bac sy 1am sang khac tim
kiém.

Nhu duoc st dung & ddy, thuat ngit "diéu tri" hodc "viéc didu tri" dung dé chi mot
hodc nhidu tac dung (1) Gc ché bénh; vi du, e ché bénh, tinh trang hoc r6i loan & c4 nhan
bi hodc ¢4 biéu hién bénh Iy hodc ¢ tridu chimg bénh, tinh trang hozc 161 loan (tic 1a, ngén
can sy phat trién thém ctia bénh 1y va/hoic triéu chimg bénh); va (2) cai thién bénh; vi dy,
lam thuyén giam bénh, tinh trang hodc rdi loan & c4 nhan bi hodc c6 biéu hién bénh ly hoac
¢ tri€u chirng bénh, tinh trang hodc rdi loan (tirc 13, dao nguoc tinh trang bénh ly va/hodc
tri€u chirng bénh) nhu lam giam muc d§ nghiém trong cta bénh.

Theo mét sb phuwong 4n, cac hop chit theo sang ché rat hitu ich trong viéc ngan
ngira hodc gidm nguy co phat trién cac bénh bt ky duoc dé cdp dén trong ban mo ta nay;
vi dy, ngan ngura hodc giam nguy co phat trién bénh, tinh trang hosc 161 loan & c4 nhin c6
kha néng mac bénh, tinh trang hoc rdi loan nhung chua trai qua hodc ¢ biéu hién bénh ly

hoac triéu ching bénh.

Liéu phap két hop

Liéu phap diém kiém soat mién dich

Céc hop chét theo sang ché, hodc mudi duge dung cta chiing, cé thé duoc st dung
két hop v6i mot hodc nhidu céc chét (e ché diém kiém soat mién dich dé diéu trj bénh,
ching han nhu ung thu hodc céc tinh trang nhiém. Céc chit c ché diém kiém soat mién
dich iy lam vi du bao gdm cac chit rc ché cac phén tir diém kiém soat mién dich nhu
CBL-B, CD20, CD122, CD96, CD73, CD47, CSF1R, JAK, PI3K delta, PI3K gama, TAM,
arginaza, HPK 1, A2AR, B7-H3, B7-H4, BTLA, CTLA-4, LAG3, TIM3, TIGIT, CD112R,
VISTA, PD-1, PD-L1 va PD-L2. Theo mdt sb phuong an, phan tir diém kiém soat mién
dich 13 phan ti kich thich diém kiém soét dugc chon tir CD27, CD28, CD40, ICOS, 0X40,
GITR va CD137 (4-1BB). Theo mét sb phwong én, phén tir diém kiém so4t mién dich 1a
phan tir trc ché diém kiém soat duoc chon tir A2AR, B7-H3, B7-H4, BTLA, CTLA-4, IDO,
KIR, LAG3, PD-1, TIM3, TIGIT, va VISTA. Theo mot sb phuong an, cac hop chit duge

dé xuét trong ban mb ta nay cé thé duoc st dung két hop véi mot hodc nhidu chit duoc
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chon tir cac chét Ge ché KIR, céc chat trc ché TIGIT, cac chét trc ché LAIR1, cac chét uc
ché CD160, cac chit tic ché 2B4 va céc chat tc ché beta TGF.

Theo mét s6 phuong 4n, hop chét duoc d& xuat trong ban mé ta nay c6 thé dugce sir
dung két hop v6i mot hodc nhiéu chat chil van ctia phan tir diém kiém soat mién dich, vi
du, 0X40, CD27, GITR, va CD137 (con dugc goi la 4-1BB).

Theo mdt sé phuwong 4n, chét chi van ctia phén tir diém kiém soat mién dich 1a chét
chu véan ctia 0X40, CD27, CD28, GITR, ICOS, CD40, TLR7/8, va CD137 (con dugc goi
la 4-1BB).

Theo mdt sb phuong 4n, chit chil van cia CD137 13 urelumab. Theo mét s6 phuong
an, chit cht van cia CD137 la utomilumab.

Theo mdt s6 phuong 4n, chét chil vin ctia phén tir diém kiém soat mién dich 14 chét
cht van ctia CD40. Theo mét sb phuong éan, chét cha van cuia CD40 1a CP-870893, ADC-
1013, CDX-1140, SEA-CD40, RO7009789, JNJ-64457107, APX-005M, hodc Chi Lob
7/4.

Theo m6t s6 phuwong 4n, chit chii van ctia phan tir diém kiém soat mién dich 14 chat
chti van ctia ICOS. Theo mét s6 phuong an, chat chi van ctia ICOS 1a GSK-3359609, JTX-
2011, hodc MEDI-570.

Theo mét s6 phwong an, cht chu van cta phén t diém kiém soat mién dich 1a chét
cht van ctia CD28. Theo mét sb phuong én, chét chu van cua CD28 1a theralizumab.

Theo mdt sd phuong an, chét chu van cta phén tr diém kiém soat mién dich 1a chét
chu van ctia CD27. Theo mét sb phuong an, chét chi van cta CD27 1a varlilumab.

Theo m6t sb phuong an, chit chil van ctia phan tir diém kiém soat mién dich 13 chét
cht van ctia TLR7/8. Theo mot sb phuong an, chét cha van ctia TLR7/8 1a MEDI9197.

Theo mdt sb phuong éan, chét trc ché cua phén tur diém kiém soat mién dich 13 khang
thé khang PD-1, khang thé khang PD-L1, hoic khéng thé khdng CTLA-4.

Theo mdt s6 phuwong 4n, chat (rc ché cuia phan tir diém kiém soat mi&n dich 1 chat
ttc ché ctia PD-1, vi dy, khéng thé don dong khéang PD-1. Theo mdt s6 phuong an, khéng
thé don dong khang PD-1 13 nivolumab, pembrolizumab (con dugc goi 1a MK-3475),
pidilizumab, cemiplimab, spartalizumab, camrelizumab, cetrelimab, toripalimab,
sintilimab, SHR-1210, PDR001, MGAO012, PDR001, AB122, AMP-224, JTX-4014, BGB-
108, BCD-100, BAT1306, LZM009, AK 105, HLX10, hoic TSR-042. Theo mét s6 phuong

an, khang thé don dong khang PD-1 13 nivolumab hodc pembrolizumab. Theo mét sb
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phuong 4n, khang thé khang PD-1 1a pembrolizumab. Theo mét s6 phwong an, khéng thé
don dong khang PD-1 1a MGAO12. Theo mét sb phuong 4n, khang thé khang PD-1 1a
SHR-1210. (Céc) chét chéng ung thu khac bao gdm liéu phap tri liéu khang thé ching han
4-1BB (vi dy, urelumab, utomilumab).

Theo mdt sb phuong an, chét tc ché cua phan tr diém kiém soat mién dich 14 chét
trc ché cta PD-L1, vi dy, khang thé don dong khéang PD-L1. Theo mét s6 phuong an, khang
thé don dong khang PD-L1 1a BMS-935559, MEDI4736, MPDL3280A (con duge goi 1a
RG7446), durvalumab (Imfinzi®), atezolizumab (Tecentriq®), Avelumab (Bavencio®),
MSB0010718C, tislelizumab, FAZ053, KN035, CS1001, SHR-1316, CBT-502, A167,
STI-A101, CK-301, BGB-A333, MSB-2311, HLX20, hoic LY3300054. Theo mdt sb
phuong 4n, khang thé don dong khang PD-L1 1a MPDL3280A hozc MEDI4736.

Theo mot sb phuong 4an, chit e ché ctia phan tir diém kiém soat mién dich 14 chat
ttc ché ctia PD-1 va PD-L1, vi dy, khang thé dic hiéu kép khang PD-1/PD-L1. Theo mdt
s6 phuong an, khang thé dic hiéu kép khang PD-1/PD-L1 1a MCLA-136.

Theo mét sé phuong an, chét (e ché 1a MCLA-145.

Theo mot s6 phuong 4n, chat Gc ché ctia phan tir diém kiém so4t mién dich 14 chat
tic ché cia CTLA-4, vi du, khang thé khang CTLA-4. Theo mét s6 phuong 4n, khéng thé
khang CTLA-4 1a ipilimumab, tremelimumab, AGEN1884, hoac CP-675,206.

Theo mot sb phuong an, chét wc ché cta phén tr diém kiém soat mién dich 1a chét
tic ché ctia PD-1 va CTLA-4, vi duy, khang thé dic hiéu kép khang PD-1/CTLA-4. Theo
mdt sb phuong an, khang thé khang PD-1/CTLA-4 1a AK104.

Theo mét s6 phuong 4n, chét e ché ctia phéan tir diém kiém soat mién dich la chét
tic ché ctia LAG3, vi dy, khang thé khang LAG3. Theo mét s6 phuong an, khéng thé khéng
LAG3 la BMS-986016, LAG525, INCAGN2385, hoac eftilagimod alpha (IMP321).

Theo mdt sb phuong éan, chét trc ché cua phén tr diém kiém soat mién dich 1a chét
trc ché cia CD73. Theo mét s6 phuong 4n, chét trc ché cua CD73 1a oleclumab. Theo mot
s& phuong 4n, chét tic ché cia CD73 1a MEDI9447.

Theo mot s6 phuong 4n, chét (e ché clia phén tir diém kiém soat mién dich 1a chét
trc ché ctia TIGIT. Theo mdt sb phuong an, chit tc ché ctia TIGIT 1a OMP-31M32.

Theo mot s6 phuong 4n, chét trc ché ctia phén tir diém kiém soat mién dich 14 chét
ttc ché ctia VISTA. Theo mdt s& phwong 4n, chét tic ché ctia VISTA 1a INJ-61610588 hodc
CA-170.
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Theo mdt s6 phuong 4n, chat trc ché ctia phan tir diém kiém so4t mién dich 13 chét
\rc ché ctia B7-H3. Theo mét sb phuong an, chit e ché ctia B7-H3 1a enoblituzumab,
MGDO009, hoac 8HO.

Theo mdt s6 phuwong 4n, chét trc ché clia phan tir diém kiém soat mién dich 1a chét
trc ché ctia KIR. Theo mét sb phuong an, chit trc ché ctia KIR 13 lirilumab hozc IPH4102.

Theo mét s& phuong 4n, chit tc ché ctia phan tir diém kiém soat mién dich 13 chit
Gic ché ctia A2aR. Theo mot sd phuong an, chat trc ché ctia A2aR 1a CPI-444.

Theo mdt s6 phuwong 4n, chét trc ché clia phan tir diém kiém soat mién dich 1a chét
tic ché ctia TGF-beta. Theo mot sb phuong an, chét e ché ctia TGF-beta la trabedersen,
galusertinib, hodc M7824.

Theo mét s6 phuwong 4n, chit e ché cia phan tir diém kiém soat mién dich 1a chat
trc ché ctia PI3K-gama. Theo mét s6 phuong an, chat e ché ctia PI3K-gama 13 IPI-549.

Theo mdt sb phuwong 4n, chét (e ché clia phén tir diém kiém soat mién dich 13 chét
ttc ché ctia CD47. Theo mét s6 phuong an, chat tic ché ctia CD47 13 HuSF9-G4 hoic TTI-
621.

Theo mot s6 phwong 4n, chat trc ché cua phan tir diém kiém soat mién dich 14 chét
trc ché ctia CD70. Theo mot s6 phuong an, chit trc ché ctia CD70 14 cusatuzumab hozc
BMS-936561.

Theo mdt s6 phuwong 4n, chét e ché clia phan tir diém kiém soat mién dich 13 chét
trc ché ctia TIM3, vi du, khang thé khang TIM3. Theo mdt s6 phuong 4n, khang thé khang
TIM3 1a INCAGN2390, MBG453, hoac TSR-022.

Theo mét s6 phuong an, chét chti van ciia phan tir diém kiém soat mién dich 14 chat
chu véan cua GITR, vi du, khang thé khang GITR. Theo mdt ) phuong an, chét chi vén 1a
TRX518, MK-4166, INCAGN1876, MK-1248, AMG228, BMS-986156, GWN323,
MEDI1873, hodc MEDI6469.

Theo mot s6 phuong 4an, chét chi van cua phan tir diém kiém soat mién dich 1a chat
chi van cua OX40, vi du, khang thé cha van OX40 hoic protein dung hgp OX40L. Theo
mdt s6 phuong an, khang thé khang OX40 1a MEDI0562, MOXR-0916, PF-04518600,
GSK3174998, BMS-986178, hoic 9B12. Theo mdt s& phuong an, protein dung hop
OX40L la MEDI6383.
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Theo mdt s& phwong 4an, chat trc ché clia phéan tir diém kiém soat mién dich 14 chat
tic ché cua CD20, vi dy, khéng thé khang CD20. Theo médt sb phuong 4n, khéng thé khang
CD20 la obinutuzumab hodéc rituximab.

Hop chit theo sang ché c6 thé duge sir dung két hop véi khang thé dic hiéu kép.
Theo mdt sb phuong an, mot trong sb cdc mién khéang thé dic hiéu kép huéng dich thu thé
PD-1, PD-L1, CTLA-4, GITR, OX40, TIM3, LAG3, CD137, ICOS, CD3 hodc TGF.
Theo mdt s& phuwong 4n, khéng thé dic hiéu kép lién két v6i PD-1 va PD-L1. Theo mot s6
phuong 4n, khang thé dic hiéu kép lién két v6i PD-1 va PD-L1 1a MCLA-136. Theo mdt
s6 phuong 4an, khang thé ddc hidu kép lién két véi PD-L1 va CTLA-4. Theo mét s6 phuong
an, khang thé dic hidu kép lién két v&i PD-L1 va CTLA-4 1a AK104.

Theo mdt sé phuong 4n, hop chit theo sang ché c¢6 thé duge st dung két hop véi
mot hodc nhiéu chét (e ché enzym chuyén hoa. Theo mot sb phuong 4n, chét (rc ché enzym
chuyén hoa 1a chét e ché cua IDO1, TDO, hoic arginaza. Vi du vé chét e ché IDO1 bao
gdm epacadostat, NLG919, BMS-986205, PF-06840003, IOM2983, RG-70099 va
LY338196.

Nhu da dé cap Xxuyén sudt ban mé ta, cac hop chét, chét (e ché, tac nhan khac, v.v.
¢6 thé duge két hop véi hop chét theo sang ché ¢ dang liéu don 1¢ hoic lién tuc, hodc ching

c6 thé duogc st dung ddng thoi hodc tudn tu dudi dang céc dang lidu riéng biét.

Liéu phdp diéu tri ung thu

Su phat trién va ton tai ctia t€ bao ung thu c6 thé bi anh hudng boi su r6i loan chire
ning trong nhidu con dudng sinh hoc. Do d6, ¢ thé hitu ich khi két hop cac chit trc ché
theo cac co ché khac nhau, chéng han nhu chét tc ché enzym, chét tc ché dan truyén tin
hiéu, chét trc ché dong luc nhidm sic hodc chét didu bién dap tmg mién dich, dé diéu trj
cac tinh trang nhu vay. Nhém muc tiéu vao nhiéu hon mét con duong truyén tin hiéu (hodc
nhiéu hon mét phén tr sinh hoc lién quan dén con duong truyén tin hiéu nhét dinh) c6 thé
lam giam kha ning khang thudc trong quén thé té bao hodc giam doc tinh ctia viée diéu tri.

Hop chét theo sang ché c6 thé dugc sir dung két hop voi mot hodc nhiéu lidu phap
khéac dé diéu tri cac bénh, chéng han nhu ung thu hozc tinh trang nhiém trung. Vi du vé
céc bénh va chi dinh c6 thé diéu tri bﬁng liéu phap két hop bao gém nhitng bénh nhu dugc

md ta trong ban mo ta nay. Vi du veé bénh ung thu bao gom khoi u ran va khoi u khong ran,
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ching han nhu khéi u 16ng, ung thu méu. Vi du vé tinh trang nhiém tring bao gdm tinh
trang nhiém virut, nhiém vi khudn, nhi®m nim hodc nhiém ky sinh tring. Vi du, hop chét
theo sang ché c6 thé duoc két hop véi mot hodc nhiéu chit e ché kinaza sau day dé didu
tri ung thu: Aktl, Akt2, Akt3, BCL2, CDK, TGF-BR, PKA, PKG, PKC, CaM-kinaza,
phosphorylaza kinaza, MEKK, ERK, MAPK, mTOR, EGFR, HER2, HER3, HER4, INS-
R, IDH2, IGF-1R, IR-R, PDGFoR, PDGFpR, PI3K (alpha, beta, gama, delta, va dang bdi
hodc chon loc), CSFIR, KIT, FLK-II, KDR/FLK-1, FLK-4, flt-1, FGFR1, FGFR2,
FGFR3, FGFR4, c-Met, PARP, Ron, Sea, TRKA, TRKB, TRKC, TAM kinaza (Axl, Mer,
Tyro3), FLT3, VEGFR/FIt2, Flt4, EphA1l, EphA2, EphA3, EphB2, EphB4, Tie2, Src, Fyn,
Lck, Fgr, Btk, Fak, SYK, FRK, JAK, ABL, ALK va B-Raf. Theo mot sb phuong an, hop
chét theo sang ché ¢6 thé duoc két hop véi mot hodc nhidu chit trc ché sau day dé diéu tri
ung thu hodc trinh trang nhidm tring. Cac vi du khéng gioi han vé chit e ché ma c¢6 thé
duoc két hop v6i hop chét theo sang ché dé didu tri ung thu va trinh trang nhiém tring bao
gém chit e ché FGFR (FGFRI1, FGFR2, FGFR3 hoic FGFR4, vi dy, pemigatinib
(INCY54828), INCB62079), chét trc ché EGFR (con duge goi 1a ErB-1 hodc HER-1) (vi
dy, erlotinib, gefitinib, vandetanib, orsimertinib, cetuximab, necitumumab, hodc
panitumumab), chit ic ché VEGFR hoic chét phong bé con duong (vi dy, bevacizumab,
pazopanib, sunitinib, sorafenib, axitinib, regorafenib, ponatinib, cabozantinib, vandetanib,
ramucirumab, lenvatinib, ziv-aflibercept), chit ttc ché PARP (vi du, olaparib, rucaparib,
veliparib hodc niraparib), chit e ché JAK (JAK1 va/hodc JAK2, vi du, ruxolitinib,
baricitinib hoc itacitinib (INCB39110)), chat @c ché IDO (vi du, epacadostat, NLG919,
hodc BMS-986205, MK 7162), chit trc ché LSD1 (vi du, INCB59872 va INCB60003), chat
trc ché TDO, chit e ché PI3K-delta (vi dy, Parsaclisib (INCB50465) va INCB50797),
chét trc ché PI3K-gama ching han chét trc ché chon loc PI3K-gama, chit e ché Pim (vi
du, INCB53914), chét trc ché EGFR (con duoc goi 1a ErB-1 hoic HER-1; vi du, erlotinib,
gefitinib, vandetanib, orsimertinib, cetuximab, necitumumab, hodc panitumumab), chét trc
ché VEGFR hoic chit phong bé con duong (vi du, bevacizumab, pazopanib, sunitinib,
sorafenib, axitinib, regorafenib, ponatinib, cabozantinib, vandetanib, ramucirumab,
lenvatinib, ziv-aflibercept), chat wc ché PARP (vi du, olaparib, rucaparib, veliparib,
talazoparib, hodc niraparib), cht tc ché CSF1R, tyrosin kinaza thu thé TAM (Tyro-3, Axl,
va Mer), tac nhan d6i khang thu thé adenosin (vi du, tAc nhan d6i khang thu thé A2a/A2b),
chét Gc ché HPK 1, chét tc ché thu thé chemokin (vi du, chit trc ché CCR2 hodc CCR5),
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chét rc ché SHP1/2 phosphataza, chét &rc ché histon deaxetylaza (HDAC) chang han chat
tic ché HDACS, chit tic ché tao mach, chét tc ché thu thé interleukin, chat tc ché thanh
vién ho ddu ciing bromo va extra (vi dy, chit (rc ché bromodomain hodc chit trc ché BET
ching han INCB54329 va INCB57643), chét trc ché arginaza (INCB001158), chét trc ché
PARP (ching han rucaparib hodc olaparib), sitravatinib, dang két hop chét trc ché B-Raf-
chat rc ché MEK (chang han encorafenib cdng binimetinib, dabrafenib cdng trametinib,
hodc cobimetinib cong vemurafenib), va tac nhan ddi khang thu thé adenosin hozc cac dang
két hop ctia chung,

Theo mét s& phuong an, hop chét theo sang ché ¢6 thé dugc két hop véi chat chu
van TLR7 (vi dy, imiquimod).

Céc hop chét theo sang ché c6 thé con duge sir dung két hop véi cac phuong phép
khéc d& diéu tri bénh ung thw, vi du bang hoa tri liéu, xa tri, liéu phép nhim dich khéi u,
liéu phap phu tro, liéu phéap mién dich va phau thuat. Cac vi du vé liéu phap mién dich bao
gém liéu phap diéu tri xytokin (vi dy, liéu phap interferon, GM-CSF, G-CSF, IL-2), liéu
phép min dich CRS-207, véc-xin ung thu, khang thé don dong, khéng thé dic hidu kép
hodc da dac hiéu, thé lién hop dugc chét khéng thé, liéu phép truyén té bao T vay mugn,
chét chi van thu thé Toll, chit chti van STING, chét cht van RIG-I, liéu phép virut ly giai
té bao ung thu va cdc phan tir nhd diéu hoa mién dich, bao gém thalidomit hodc chét trc
ché JAK1/2, chét tc ché PI3KS va cac chit tuong tu. Céac hop chét c6 thé duoc str dung
két hop véi mot hodc nhiéu thude chdng ung thu, nhu céc chét héa tri lidu. Vi du vé céc
thubc hoéa tri bao gbm thudc bit ky trong s6 cic thubc sau: abarelix, aldesleukin,
alemtuzumab, alitretinoin, allopurinol, altretamin, anastrozol, arsenic trioxit, asparaginaza,
azaxitidin, bevaxizumab, bexaroten, barixitinib, bleomyxin, bortezomib, busulfan dé tiém
tinh mach, busulfan ding theo duong miéng, calusteron, capecitabin, carboplatin,
carmustin, cetuximab, chlorambucil, cisplatin, cladribin, clofarabin, xyclophosphamit,
Xytarabin, dacarbazin, dactinomyxin, dalteparin natri, dasatinib, daunorubixin, dexitabin,
denileukin, denileukin diftitox, dexrazoxan, docetaxel, doxorubixin, dromostanolon
propionat, eculizumab, epirubixin, erlotinib, estramustin, etopozit phosphat, etoposit,
exemestan, fentanyl xitrat, filgrastim, floxuridin, fludarabin, flouraxil, fulvestrant,
gefitinib, gemxitabin, gemtuzumab ozogamixin, goserelin axetat, histrelin axetat,
ibritumomab tiuxetan, idarubixin, ifosfamit, imatinib mesylat, interferon alfa 2a,

irinotecan, lapatinib ditosylat, lenalidomit, letrozol, leucovorin, leuprolit axetat, levamisol,
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lomustin, meclorethamin, megestrol axetat, melphalan, mercaptopurin, methotrexat,
methoxsalen, mitomyxin C, mitotan, mitoxantron, nandrolon phenpropionat, nelarabin,
nofetumomab, oxaliplatin, paclitaxel, pamidronat, panitumumab, pegaspargaza,
pegfilgrastim, dinatri dugc pemetrex hoa, pentostatin, pipobroman, plicamyxin,
procarbazin, quinacrin, rasburicaza, rituximab, ruxolitinib, sorafenib, streptozoxin,
sunitinib, sunitinib maleat, tamoxifen, temozolomit, teniposit, testolacton, thalidomit,
thioguanin, thiotepa, topotecan, toremifen, tositumomab, trastuzumab, tretinoin, mu tac
uraxil, valrubixin, vinblastin, vincristin, vinorelbin, vorinostat va zoledronat.

(Céc) chét tic nhan ung thu khic bao gém ca céc liéu phap khang thé nhu
trastuzumab (Herceptin), cic khang thé véi cac phén tir dong kich thich nhu CTLA-4 (vi
dy, ipilimumab), 4-1BB (vi du urelumab, utomilumab), cac khang thé v&i PD-1 va PD-L1,
hoic céc khang thé véi xytokin (IL-10, TGF-B, v.v.). Cac vi du vé cac khang thé véi PD-1
va/hodc PD-L1 ma c6 thé duge két hop véi cac hop chét theo sang ché dé diéu tri cac bénh
ung thu hodc céc bénh truyén nhiém nhu cac bénh truyén nhiém virut, vi khuin, ndm va
ky sinh tring bao gdm, nhung khdéng giéi han &, nivolumab, pembrolizumab,
atezolizumab, durvalumab, avelumab va SHR-1210.

Hop chét theo sang ché c6 thé con duoc st dung két hop véi mot hodc nhiéu chét
chéng viém, steroit, chit trc ché mién dich hoic khang thé diéu tri.

Hop chét duogc mo ta trong ban md ta nay, hodc cac mudi ctia ching c6 thé duoc két
hop v6i mot chét sinh mién dich khac, nhur cic té bao ung thu, cic khang nguyén khéi u
tinh sach (bao gdm c4c phén tir hydrat cacbon, peptit, va protein tai tb hop), cc té bao, cac
té bao dugc chuyén nhidm véi cac gen mi hoa céc xytokin kich thich mién dich. Cac vi du
khong gidi han sang ché vé cac vic-xin khdi u ma c6 thé dugc sir dung bao gdm céc peptit
ctia khang nguyén u hic séc t6, nhu cic peptit gp100, cac khang nguyén MAGE, Trp-2,
MARTI va/hodc tyrosinaza, hodc cac té bao khdi u duge chuyén nhiém dé biéu hién
xytokin GM-CSF.

Hop chat duoc mé ta trong ban md ta nay, hodc cac mudi cta chiing c6 thé dugce st
dung két hop v6i phac dd tiém ching véc-xin dé diéu tri ung thu. Theo mot s6 phuong én,
céc té bao khéi u duoc tai nap dé biéu hién GM-CSF. Theo mdt sb phuong an, cac véc-xin
khéi u bao gdm cac protein tir cac virut lién quan dén bénh ung thu & ngudi nhu virut
papilloma & ngudi (HPV), virut viém gan (HBV va HCV) va virut gy bénh herpes sacom
thé kaposi (KHSV). Theo mét sb phuong 4n, cac hop chat theo sang ché c6 thé dugc st
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dung két hop v6i khang nguyén ddc hidu véi khdi u nhu cac protein sdc nhiét duge phan
lap tir chinh phin mé ctia khéi u. Theo mét sb phuwong 4n, cac hop chéat duge md ta trong
ban mé ta nay, hodc cac mudi ctia ching c6 thé dugc két hop véi liéu phap gy mién dich
céc té bao dudi gai dé kich hoat cac dap tmg chdng khéi u hidu nghiém.

Céc hop chit theo sang ché c6 thé dugc sir dung két hop véi cac peptit vong 16m dic
hiéu kép ma nhdm dich céc té bao tac dong biéu hién thu thé Fe alpha hodc Fe gama dén
céc té bao khdi u. Céc hop chét theo sang ché cling c6 thé duge két hop véi céc peptit vong
16n dic hiu kép ma kich hoat su dap tmg mién dich ctia cht thé.

Céc hop chit theo sang ché c6 thé dugc sir dung két hop véi liéu phap cay ghép tiy
xwong dé didu tri nhidu dang khdi u cta cac té bao gbc tao huyét.

Céac hop chit duge mo ta trong ban mo ta nay, hodc céc mudi cta ching c6 thé duoc
str dung két hop vdi cac véc-xin, dé kich thich su dap tng min dich véi cdc mam bénh,
doc tb hodc chinh cac khang nguyén. Cac vi du vé cac mam bénh ma phuong phap tri liéu
nay co thé dic biét hiru ich, bao gém cac mAm bénh ma hién tai chua c6 véc-xin hiéu qua,
hodc cdc mdm bénh ma céc vic-xin thong thudong cé hidu qua mot cach dy du muc thap
hon. C4c mim bénh nay bao gém, nhung khong gidi han &, HIV, viém gan (A, B, & C),
cim, Herpes, Giardia, sot rét, Leishmania, Staphylococcus aureus (tu cAu vang),
Pseudomonas Aeruginosa (truc khudn ma xanh).

Céc virut gy ra cac bénh truyén nhidm c6 thé didu tri duge bang cac phuong phép
theo sang ché bao gém, nhung khong gidi han & virut papilloma & ngudi, virut cum, virut
viém gan A, B, C hodc D, adenovirut, poxvirut, virut herpes don dang, virut xytomegalo &
nguoi, virut hoi chung ho hép cép tinh nghiém trong, virut ebola, virut séi, virut herpes (vi
du, VZV, HSV-1, HAV-6, HSV-II, va CMV, virut Epstein Barr), flavivirut, echovirut,
rhinovirut, virut coxsackie, coronavirut, virut déng bo ho hép, mumpsvirut, rotavirut, virut
sdi, virut rubella, parvovirut, virut bénh dau bo, virut HTLV, virut st xuét huyét,
papillomavirut, virut molluscum, poliovirut, virut bénh dai, virut JC va virut viém néo
arbovirut.

Céc vi khudn gy bénh gdy ra cac bénh truyén nhiém c6 thé dugc didu tri bang céc
phuong phap theo sang ché bao gdm, nhung khéng gidi han &, vi khuin chlamydia, vi
khudn rickettsial, mycobacteria, staphylococci (tu cdu khudn), streptococci (lién cau
khuén), pneumococci (phé cau khuan), meningococci va conococci, klebsiella, proteus,

serratia, pseudomonas, legionella, vi khudn bach hau, salmonella, truc khuén (bacillus), vi
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khudn ta, vi khun ubn van, botulism (vi khuén gy ngd doc thit), vi khuén than, vi khudn
dich hach (plague), vi khudn leptospira va vi khuin bénh Lyme.

Céc loai nim gdy ra céc bénh truyén nhiém c6 thé duoc didu tri biang cac phuong
phép theo sang ché bao gdm, nhung khdng gi6i han & Candida (albicans, krusei, glabrata,
tropicalis, v.v.), Cryptococcus neoformans, Aspergillus (fumigatus, niger, v.v.), Genus
Mucorales (mucor, absidia, rhizophus), Sporothrix schenkii, Blastomyces dermatitidis,
Paracoccidioides brasiliensis, Coccidioides immitis va Histoplasma capsulatum.

Céc ky sinh tring gdy ra cac bénh truyén nhiém c6 thé dugc diéu tri biang cac phuong
phép theo sang ché bao gdm, nhung khong giéi han &, Entamoeba histolytica, Balantidium
coli, Naegleriafowleri, Acanthamoeba sp., Giardia lambia, Cryptosporidium sp.,
Pneumocystis carinii, Plasmodium vivax, Babesia microti, Trypanosoma brucei,
Trypanosoma cruzi, Leishmania donovani, Toxoplasma gondi, va Nippostrongylus
brasiliensis.

Khi cho bénh nhén dung nhiéu hon mét duge chat, cic duoc chit nay c6 thé dugc
st dung mot cach déng thoi, riéng ré, tudn tu, hodc & dang két hop (vi du, dbi v6i nhidu
hon hai chét).

IV, Céng thitc ché pham, dang liéu va dwong st dung

Khi duge st dung lam duge phdm, cac hop chét theo sang ché c6 thé duge str dung
duéi dang cac ché pham duogc. Vi vy sang ché d& cap dén ché phdm chira hop chat duoc
md ta trong ban mé ta niy, hodc mudi duge dung ciia ching, hodc phuong 4n bat ky trong
s6 céac phuong an cla sang ché, va it nhit mot t& duge hodic chit mang dugc dung. Cac ché
phém nay cé thé dugc diéu ché theo cach da biét rd trong linh vue duoc phém, va ¢6 thé
dugc st dung theo nhiéu con duong khac nhau, tiy thudc vao viée can phai diéu tri khu tra
hay toan than va tily thudc vao ving cn duoc diéu tri. Pudng st dung c6 thé 1a ding qua
dudng tai chd (bao gdm qua da, biéu bi, mét va vio mang nhdy bao gdm cung clp trong
miii, am dao va tryc trang), dudng phéi (vi duy, béng cach x6ng hit hodc bom thudc bot
hodc khi dung, bao gdm béng may xdng khi dung; trong khi quan hodc trong miii), dudng
miéng hodc ngoai dudng tiéu hoa. Viée sir dung ngoai dudng tiéu hoa bao gdm dudng tiém
hoac truyén vao tinh mach, vao dong mach, dudi da, trong mang bung, trong co; hodc dung
trong s, vi du, noi tiy mac hoic trong no that. Viéc sir dung ngoai duong tiéu hoa co thé

la & dang mot 1idu bolus duy nhét, hodc co thé 1a, vi dy, béng cach bom dich truyén lién
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tuc. Céc ché phidm dugc va cc cong thirc ché phdm dé sir dung tai chd c6 thé bao gém
miéng dan qua da, thudc ma, thudc nuée, thude kem, thube dang gel, thudc nho, thube dan,
thudc xit, chat 16ng va bot. Cac chit mang dugce pham théng thudng, chat nén chira nudc,
bot hodc dau, cac chat 1am dac va céc chét tuong tu co thé can thiét hodic mong mudn.

Sang ché cling bao gdm cac ché phim duoc ma chira, véi vai tro 1a thanh phan hoat
tinh, hop chét theo sang ché hodc mudi duge dung ctia ching, két hop véi mot hodc nhiéu
t4 duoc hodc chit mang dugc dung. Theo mét s6 phuong 4n, ché pham nay thich hop dé
st dung tai chd. D& bao ché cac ché phdm theo sang ché, thanh phan hoat tinh thudng duge
tron vai ta duge, dugce pha loéng vai ta dugce hodce dugce bao kin trong chét mang dudi dang,
vi dy, vién nang, géi nho, giéy hodc cac vat chira khac. Khi ta duge dugce st dung lam chit
pha lodng, n6 co thé 13 mot vat liéu rén, ban ran, hoic léng, hoat dong nhu mdt chit dan
thube, chit mang hodc méi trudng cho thanh phan hoat tinh. Nhu vay, cic ché phdm nay
c6 thé & dudi dang vién nén, vién tron nho, bdt, vién ngdm hinh thoi, vién nhén, géi nho,
con ngot, hdon dich, nhil dich, dung dich, xi-rd, khi dung (dang chét ran hoic trong moi
truong 1ong), thudc m& c6 chira, vi du, t6i da 10% theo khdi lugng hop chét hoat tinh, vién
nang gelatin mém va ctmg, thudc dan, dung dich tiém vé tring va bot déng géi v6 trung.

Dé didu ché cong thirc ché phdm, hop chét hoat tinh c¢6 thé duoc nghién dé c6 dugc
kich c& hat thich hop trude khi két hop véi céc thanh phan khac. Néu hop cht hoat tinh vé
co ban la khong tan, né céd thé duoc nghién dé 6 kich c& hat nho hon c& ray 200. Néu hop
chét hoat tinh v& co ban 1a tan trong nuéc, kich c& hat ¢ thé dugc diéu chinh bang cach
nghién dé c6 duge su phan bd vé co ban ddng déu trong cong thirc ché pham, vi du, khoang
cd ray 40.

Céc hop chit theo sang ché c6 thé duoc nghién bang cach sir dung céc quy trinh
nghién da biét nhu nghién uét d&é c6 duge kich thudce hat thich hop cho su tao vién nén va
cho céc loai cong thire ché phim. Céc ché phdm nghién min (hat ¢& nano) ctia céc hop chat
theo sang ché c6 thé duoc diéu ché bing cic quy trinh dd duoc biét trong linh vuc nay,
xem vi du céng bd don qubc té s6 WO 2002/000196.

Mot s6 vi du vé céc ta duoc thich hop bao gém lactoza, dextroza, sucroza, sorbitol,
manitol, tinh bot, gdm acacia, canxi phosphat, alginat, nhyua tragacan, gelatin, canxi silicat,
xenluloza vi tinh thé, polyvinylpyrolidon, xenluloza, nuéc, si-rd va metyl xenluloza. Cac
ché phdm nay c6 thé con bao gdm: cac chit boi tron nhu bot talc, magie stearat va dau

khoéang; chét lam uét; chét nhii hod va chét tao hdn dich; chat bao quan nhu metyl- va
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propylhydroxy-benzoat; cht 1am ngot; va céc chét tao huwong vi. Cac ché phdm theo sang
ché c6 thé duoc diu ché dé tao ra sy giai phong nhanh, chdm hodc tri hoan thanh phan
hoat tinh sau khi cho bénh nhan ding bang cach st dung quy trinh duoc biét trong linh vuc
nay.

Theo mdt s6 phuong 4n, ché phdm dugc chira xenluloza vi tinh thé dugc silicat héa
(SMCC) va it nhit mot hop chét duge mb ta trong ban md ta nay, hodc mubi dugc dung
ctia chiing. Theo mét s6 phuong 4n, xenluloza vi tinh thé dugc silicat hoa nay chira khoang
98% xenluloza vi tinh thé va khoang 2% silic dioxit khdi lwong/khdi lwong (w/w).

Theo mét s6 phuong 4n, duoc pham nay 1a ché phdm phéng thich cham chira it nhat
mot hop chit dugc mo ta trong ban mo ta nay, hodc mubi dugc dung ctia ching, va it nhét
mot t4 duoc hodc chat mang dugc dung. Theo méot sb phuong an, dugc phém nay bao g6m
it nhit mot hop chit duge mé ta trong ban mé ta nay, hoic mudi duge dung ctia ching, va
it nhit mot thanh phén duogc chon tir xenluloza vi tinh thé, lactoza monohydrat,
hydroxypropyl metylxenluloza va polyetylen oxit. Theo mét s& phuong én, dugc pham nay
bao gdm it nhit mdt hop chét duge mé ta trong ban md ta nay, hodc mudi duge dung cia
ching, va xenluloza vi tinh thé, lactoza monohydrat va hydroxypropyl metylxenluloza.
Theo mét sé phuong 4n, duoc phim nay bao gdm it nhit mét hop chit duge mo ta trong
ban md t&4 nady, hoac mubi duge dung cua chuing, va xenluloza vi tinh thé, lactoza
monohydrat va polyetylen oxit. Theo mdt sé phwong 4n, dugc phim nay con bao gdm
magie stearat hodc silic dioxit. Theo mdt s6 phuong an, xenluloza vi tinh thé 1a Avicel
PH102™. Theo mét sb phuong an, lactoza monohydrat 12 Fast-flo 316™. Theo mot sb
phuong an, hydroxypropyl metylxenluloza la hydroxypropyl metylxenluloza 2208 K4M
(vi du, Methocel K4 M Premier™) va/hoac hydroxypropyl metylxenluloza 2208 K100LV
(vi du, Methocel KOOLVT™). Theo mét s6 phuong 4n, polyetylen oxit 1a polyetylen oxit
WSR 1105 (vi dy, Polyox WSR 1105™),

Theo mét sb phuong an, quy trinh tao hat w6t dugc str dung dé san xuét ché phém
nay. Theo mot sb phuong éan, quy trinh tao hat kho dugc st dung dé san xuét ché phém
nay.

Céc ché phérn c6 thé duoc tao cong thire & dang liéu don vi, mdi lidu chira tir khoang
5 dén khoang 1.000 mg (1 g), thong thudmg hon khoang 100 mg dén khoang 500 mg, thanh
phan hoat tinh. Theo mdt s6 phuong an, mdi lidu chira khoang 10 mg thanh phan hoat tinh.

Theo mét sb phuong 4n, mdi lidu chira khoang 50 mg thanh phén hoat tinh. Theo mot s6
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phuong 4n, mdi lidu chira khoang 25 mg thanh phin hoat tinh. Thuat ngit "céc dang liéu
don vi" dung dé chi cac don vi roi rac vé& mat vat ly thich hop lam cac lidu lugng don vi
cho cac d6i tuong 1a ngudi va dong vat c6 v khac, mdi don vi chira mét luong chét hoat
tinh duoc x4c dinh trude dé tao ra hiu qua diéu tri mong mudn két hop v6i mét ta dugce
dugec thich hop.

Céc thanh phdn duoc st dung dé tao cong thirc bao ché cac ché pham dugc nay c6
d6 tinh khiét cao va v& co ban khong chira cic chat 6 nhiém c6 kha ning gdy hai (vi du, it
nhét 1 loai theo tiéu chudn Thuc phdm Quéc gia, thong thudng it nhit 12 loai ding dé phan
tich va dién hinh hon it nhit 14 loai ding cho dugc pham). Cu thé 1a loai ding cho ngudi,
duoc phdm nay t6t hon 1a duge san xudt hodc tao cong thirc bao ché theo céc tidu chudn
Thuyc hanh San xuét Tt nhu duoc xéc dinh trong cc quy dinh hién hanh ctia Co quan
Quan Iy Thuc phim va Duoc phdm Hoa K¥. Vi dy, cac ché phdm thich hop c6 thé 13 vo
tring va/hodc vé co ban 1a déng trwong vi/hodc tudn thi ddy di tit ca cac quy dinh Thuc
hanh San xuét Tét ciia Co quan Quéan 1y Thyuc phdm va Duogc phdm Hoa K.

Hop chit hoat tinh c6 thé ¢6 hiéu qué trén mdt khoang liéu rong va thuong duoc
ding vé6i luong hitu hiéu diéu tri bénh. Tuy nhién, cin hidu ring luong hop chat thuc té
dugc st dung thuong s€ duge xac dinh bdi bac si, theo cac hoan canh ¢ lién quan, bao
gdm tinh trang dwoc didu tri, duong ding dugc chon, hop chit thuc té duge sir dung, tudi
tac, can nang va kha nang dap tng cta tirng bénh nhan, mirc d6 nghiém trong cua céc trigu
chimg ctia bénh nhén va cac yéu t6 tuong tu.

Lidu didu tri ctia hop chét theo sang ché cé thé thay ddi theo, vi du, muyc dich st
dung cu thé dé thuc hién viée diéu tri, phuong thtc st dung hop chét, stc khoe va tinh
trang clia bénh nhan, va sy danh gia cua béc si ké don. Ty 1€ hodc ndéng d6 cua hop chét
theo sang ché trong ché phim duoc nay c6 thé khac nhau tiy thude vao mot s6 yéu td bao
gém liéu lugng, cac dic tinh héa hoc (vi dy, tinh ky nudc) va duong dung. Vi dy, cac hop
chét theo sang ché ¢6 thé duoc cung cip trong dung dich dém sinh ly c6 nuée chira khoang
0,1 dén khoang 10% khéi luong/thé tich hop chét nay dé ding ngoai duong tidu hda. Mot
s6 khoang liu dién hinh 1a tir khoang 1 pg/kg dén khoang 1 g/kg trong lugng co thé mot
ngdy. Theo mdt sb phuong 4n, khoang lidu 14 tir khoang 0,01 mg/kg dén khoang 100 mg/kg
trong luong co thé mot ngay. Liéu c6 thé phu thudc vao cac bién sd nhu loai va muc d6
tién trién cta bénh hodc rdi loan, tinh trang suc khoe téng thé ctia bénh nhan cu thé, hiéu

qua sinh hoc twong ddi ctia hop chit duoc lua chon, cong thic bao ché ta duge va dudng
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ding liéu nay. Liéu hidu qua c6 thé duoc ngoai suy tlr cac dudng cong dap tmg lidu co
dugc tir cac hé thir nghiém mo hinh in vitro hoac trén dong vat.

Dé bao ché cac ché phém ran nhu vién nén, thanh phﬁn hoat tinh chinh dugc tron
v6i té duge dé tao ra ché phdm tién cong thirc dang rin chira hdn hop dong nhat ctia hop
chét theo sang ché. Khi d& cap dén cac ché phdm tién cong thirc nay, thanh phan hoat tinh
thuong duoc cho phén tan ddng déu trong toan bd ché phim dé ché phdm nay cé thé dé
dang duogc chia nho thanh cac dang liéu don vi ¢6 hiéu qua nhu nhau nhw dang vién nén,
vién tron nho va vién nang. Sau d6, ché phdm tién cong thirc dang ran nay dugc chia nho
thanh cac dang liéu don vi ctia loai duge m6 ta & trén chia tlr, vi dy, khoang 0,1 dén khoang
1000 mg thanh phan hoat tinh theo sang ché.

Céc vién nén hodc vién tron nhé theo sang c6 thé duoc phi ngoai hodc cach khac
duogc pha tron dé dem lai dang lidu cung cép wu diém vé tac dong kéo dai. Vi dy, vién nén
hodc vién trdon nhé ¢6 thé chira thanh phan lidu bén trong va thanh phan liéu bén ngoai,
thanh phn lidu bén ngoai & dang vo bao ngoai clia thanh phan liéu bén trong. Hai thanh
phan c6 thé dugc tach biét bang mét 16p tan trong rudt gitip chéng lai sy tan trong da day
va cho phép thanh phin bén trong di qua mot cach nguyén ven vao ta trang hogc dugc tri
hodn phong thich. Nhiéu vat liéu khac nhau c6 thé dugc stt dung lam cac 16p vo bao hozc
hodc 16p tan trong rudt nhu vy, cac vat liéu nay bao gdm mét s loai axit polyme va cac
hdn hop axit polyme véi cac vat liéu nhu rugu sen-lac, ruou xetyl va xenluloza axetat.

Céc dang 16ng trong d6 cac hop chit va cac ché pham theo sang ché c6 thé dugc két
hop dé str dung qua dudng miéng hodc bang cach tiém bao gém céc dung dich chita nudée,
xi-rd ¢6 huong vi thich hop, hon dich chira nuée hosc dau, va nhil dich c¢6 huong vi voi
dau an duge nhu dau hat bdng, diu me, diu dira, hoic du lac, cling nhu céc loai cdn ngot
va cac chit din dung cho duoc phim tuong tu.

Céc ché phdm dé x6ng hit hodc bom khi bao gdm céac dung dich va hdn dich trong
céc dung mdi hitu co hodc chira nuéc duge dung, hodc hdn hop ctia chung, va céac loai bot
duoc dung. Céc ché phim rin va long nay c6 thé chira céc ta duge duge dung thich hop
nhu duge mé ta & trén. Theo mot s6 phwong 4n, céc ché phdm nay dugc st dung qua dudng
miéng hodc dudng hd hip miii dé ¢6 tac dung khu tra hodc toan than. Céc ché phdm c6 thé
duogc x6ng khi dung bang cach st dung cac khi tro. Cdc dung dich dugc x6ng khi dung c6
thé duoc hit truc tiép tir may x6ng khi dung hoic may x6ng khi dung c6 thé dugc gén véi

mat na, nut gac, hodc may tho ap luc duong lién tuc. Céac ché phdm dang dung dich, hdn
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dich hoac bot c6 thé duge str dung theo dudng mié€ng hodc mfiii tir cac thiét bi cép cdng
thirc ché phdm theo cach thich hop.

Céc cong thirc ché phim dung tai chd c6 thé chita mot hodc nhiéu chit mang théng
thudng. Theo mot sb phuong an, thube m& c6 thé chira nude va mot hode nhiéu chat mang
ky nuée dugce chon tur, vi dy, parafin long, polyoxyetylen alkyl ete, propylen glycol, vazolin
tréng, va cac chit tuong ty. Céc ché pham chit mang dang thudc kem c6 thé duge tao nén
trén nudc két hop véi glyxerol va mot hodc nhiéu thanh phﬁn khac, vi du,
glyxerinmonostearat, PEG-glyxerinmonostearat va ruou xetylstearyl. Cac gel c6 thé dugc
bao ché bang cach sir dung rugu isopropyl va nudc, két hop theo cach thich hop véi thanh
phdn khéc vi du nhu, glyxerol, hydroxyetyl xenluloza, va cac chét tuong tw. Theo mét 56
phuong 4n, cac cong thirc ché pham dung tai chd chira it nhat khoang 0,1, it nhit khoang
0,25, it nhét khoang 0,5, it nhit khoang 1, it nhit khoang 2 hodc it nhat khoang 5 % theo
khdi lwong ctia hop chét theo sdng ché. Cac cong thirc ché phim ding tai chd c6 thé dugc
déng goi phi hop trong dng, vi du, 100 g ma tiy ¥ kém theo hudng dén st dung dé diéu
tri theo dau hiéu lwa chon, vi dy, bénh vay nén hoic tinh trang da khac.

Luong hop chit hodc ché pham duoc str dung cho bénh nhan s& khic nhau tity thudc
vao cac chit duoc st dung, muc dich sir dung, chang han nhu phong bénh hoac diéu tri
bénh, tinh trang cta bénh nhan, phuong thirc dung va céc yéu t tuong tu. Trong cac Ung
dung diu tri, cac ché phim c6 thé duoc sit dung cho bénh nhan da mic bénh véi mot lugng
du dé chita tri hodc it nhét 13 lam dimg mot phﬁn cac triéu chiing ctia bénh va cac bién
ching ctia bénh. Liéu hiéu qua s€ phu thudc vao tinh trang bénh dang duoc didu trj cling
nhu danh gia ctia bac si tham gia diéu tri tly thude vao cac yéu t6 nhu mic do nghiém
trong cta bénh, tudi tac, can nang va tinh trang chung cua bénh nhéan va céac yéu td tuong
tu.

Céc ché phém dugc st dung cho bénh nhén cé thé & dang cac ché phém duogc duoc
md ta & trén. Céc ché phim nay c6 thé duoc 1am v6 tring bang cac k¥ thuat vo tring thong
thuong, hodc cd thé duoc loc vo tring. Cac dung dich nude c6 thé duoc dong gobi dé su
dung nhu hién trang, hodc dugc lam déng kho, ché phdm dong kho nay duge két hop véi
mdt chit mang chita nudce vo tring trude khi dimg. D6 pH ctia cac ché pham chira hop chat
nay thong thudng s& nam trong khoang tir 3 dén 11, t6t hon 1a tir 5 ¢én 9 va t6t nhat 13 tir
7 d&én 8. Can phai hiéu rang viéc sir dung mot s6 t4 duogc, chat mang hosc chét lam 6n dinh

néu trén s& dan dén su tao thanh cac muoi duge dung.
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Liéu luong diéu tri coa hop chét theo sang ché c6 thé thay dbi theo, vi du, muc dich
st dung cu thé ma viéc diéu tri dugc thyc hién, phuong thirc dung hop chét, stirc khoe va
tinh trang va bénh nhén, va danh gia ctia bac si ké don. TY 18 hoic ndng d6 cia hop chat
theo sdng ché trong ché phdm duogc co thé thay dbi tiy thude vao mot 56 yéu t6 bao gdbm
lidu lugng, dac tinh hda hoc (vi dy, tinh ky nudc) va duong dung. Vi du, cac hop chit cua
sang ché c6 thé duoc cung cdp trong dung dich dém sinh 1y chira nuéc chira khoang 0,1
dén khoang 10% khdi luong/thé tich hop chit nay dé ding ngoai dudng tiéu héa. Mot s6
khoéng liéu thong thuong 1a tir khoang 1 pg/kg dén khoang 1 g/kg trong lugng co thé mot
ngdy. Theo mot sb phuong an, khoang lidu 13 tir khoang 0,01 mg/kg dén khoang 100 mg/kg
trong lugng co thé mot ngay. Liéu c6 thé phu thudc vao céac bién s6 nhu loai va mic d6
tién trién ctia bénh hodc réi loan, tinh trang suc khoe tbng thé ctia bénh nhan cu thé, hiéu
qua sinh hoc tuong dbi cua chat hop chét duge chon, cong thire bao ché cua ta duoc va
dudng dung cua né. Liéu hidu qua cé thé duoc ngoai suy tir cic dudng cong dap tng lidu

c6 duoc tir cac hé thir nghi€ém md hinh in vitro hoéc trén dong vat.

14 Cdc hop chdt dwoc danh ddu va phwong phdp thie nghiém

Céc hop chit theo sang ché c¢6 thé con hitu ich trong cac nghién ctru khao sat cac
qua trinh sinh hoc trong cac mo binh thuong va bét thuong. Vi vay, mot khia canh khac
clia sang ché dé cap dén cac hop chét duoc danh déu theo sang ché (dugc danh ddu phéng
xa, dugc danh dau huynh quang, v.v...) s& hitu ich khéng chi trong cac k¥ thuét hinh dnh
ma con trong cac thir nghiém, ca in vitro va in vivo, dé xac dinh vi tri va dinh lwong protein
PD-1 hogc PD-L1 trong c4c mAu md, bao gdm ca md ngudi, va dé xac dinh cac phéi tir
PD-L1 béng c4ch lién két rc ché hop dugc danh dau. Theo d6, sang ché bao gom céc thir
nghiém lién két PD-1/PD-L1 ma c6 chira céc hop chit duoc danh ddu nhu vay.

Séang ché con bao gdm cac hop chét theo sang ché dugc dan nhan ddng vi. Hop chit
"dugc dan nhin ddng vi" hodc “dwoc dén nhin phong xa” 1a hop chit theo séng ché trong
d6 mot hodc nhidu nguyén tir duge thay thé hodic duoc thé bing mot nguyén tir c6 khdi
luong nguyén tir hodc sb khdi khac véi khdi luong nguyén tir hodc sb khéi thuong thiy
trong tu nhién (ttrc 13, xut hién trong tu nhién). Cac nucleit phong xa thich hgp ma cé thé
duoc két hop vao céc hop chét theo sang ché bao gébm nhung khong gi6i han & *H (cling
duoc viét 1a T cho triti), ''C, 13C, 1C, BN, BN, 150, 70, 0, 8F, 333, 36Cl, #2Br, "*Br, "Br,
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7By, 1231, 1247, 125 v3 BII, Vi du, mét hodc nhiéu nguyén tir hydro trong hop chét theo séang
ché c6 thé dugc thay thé bang nguyén tir doteri.

Mot hozc nhiéu nguyén tir cAu thanh ctia cac hop chét theo séng ché co thé dugc
thay thé hoic thé bing céc ddng vi clia cic nguyén tir & dang phong phu tu nhién hodc
khong tu nhién. Theo mdt sb phuong 4n, hop chat bao gdm it nhat mot nguyén tir doteri.
Theo mdt s6 phuong an, hop chit bao gdm hai hodc nhidu nguyén tir doteri. Theo mot sd
phuong an, hop chét bao g@)m 1-2, 1-3, 1-4, 1-5, hodc 1-6 nguyén tir doteri. Theo mdt )
phuong &n, tit ca cac nguyén tir hydro trong hop chét nay c6 thé dugc thay thé hodc thé
bang nguyén tir doteri.

Céc phuong phap téng hop dé dua cac ddng vi vao hop chét hitu co 1a di biét trong
linh vuc k¥ thudt nay (Deuterium Labeling in Organic Chemistry cua Alan F. Thomas
(New York, N.Y., Appleton-Century-Crofts, 1971; The Renaissance of H/D Exchange cua
Jens Atzrodt, Volker Derdau, Thorsten Fey va Jochen Zimmermann, Angew. Chem. Int.
Ed. 2007, 7744-7765; The Organic Chemistry of Isotopic Labelling cua James R. Hanson,
Royal Society of Chemistry, 2011). Céc hop chit dugc dan nhin ddng vi c¢6 thé duge sir
dung trong nhiéu nghién ctru khic nhau ching han quang phd NMR, cac thir nghiém
va/hodc xét nghiém chuyén hoa.

Viéc thay thé bing cac ddng vi niang hon, ching han doteri, ¢ thé mang lai nhiing
loi ich didu tri nhit dinh do sy 6n dinh chuyén hoéa 16n hon, vi duy, ting thoi gian ban thai
in vivo hodc giam yéu cu vé liéu luong, va do d6 c6 thé duoc wu tién trong mot s6 truong
hop. (Xem vi du, A. Kerekes va dong téc gia J. Med. Chem. 2011, 54, 201-210; R. Xu va
ddng tac gia J. Label Compd. Radiopharm. 2015, 58, 308-312). Déc biét, viéc thay thé tai
mdt hodic nhiéu vi trf chuyén hoa c¢6 thé mang lai mot hosc nhiéu loi ich diéu tri.

Nucleit phéng xa ma dugce két hop vao cac hop chit duge danh dau phdng xa nay
s€ phu thudc vao tng dung cu thé ctia hop chét dugc danh diu phong xa d6. Vi dy, dbi véi
cac thir nghiém canh tranh va danh déu protein PD-L1 in vitro, cac hgp chat ma két hop
3H, 14C, 82Br, 1251, 1311, 35S vao hodc ndi chung s& 14 hiru ich nhat. Pdi véi cac ing dung
hinh anh phong xa ''C, 18F, 125, 1231 1247 131 75y 76Br hogc "’Br ¢6 thé 14 hitu dung.

Cén hiéu ring “dwoc dén nhén phéng xa” hodc “hgp chit dwoc dédn nhan” 1a hop
chit duoc ma dugce dua vao it nhat mdt nuclit phong xa. Theo mét sb phuong an, nuclit

phéng xa duoc chon tir nhém goém c6 3H, 1C, 12°1, 35S va 2Br.
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Séang ché cling c6 thé bao gdbm cac phuong phép tong hop d& dua céc ddng vi phong
xa vao hop chit theo sang ché. Cac phuong phép tbng hop dé dua cac ddng vi phong xa
vao hop chét hitu co di biét rd trong linh vuc k¥ thuit ndy, va ngudi cé hiu biét trung binh
trong linh vuc k¥ thuat nay s& d& dang nhan ra phuong phép c6 thé dp dung cho hop chét
theo sang ché.

Hop chit dugc dan nhin theo sang ché c6 thé dugc sir dung trong thir nghiém sang
loc dé xac dinh va/hodc danh gia cac hop chit. Vi du, hop chit méi duoc téng hop hodc
xéc dinh (tic 12 hop chét thir nghiém) ma dugc danh déu c6 thé duge dénh gid kha ning
lién két cta n6 voi protein PD-L1 bing cach theo ddi sy thay dbi ndng do cia no khi tiép
xuc v6i protein PD-L1, théng qua viée theo dbi ddng vi danh ddu. Vi du, mot hop chat thir
nghiém (duge danh diu) c6 thé duoc danh gia vé kha ning clia n lam giam muc lién két
ctia mot hop chit khac ma duoc biét 13 lién két vai protein PD-L1 (nghia 12 hop chét tiéu
chun). Theo d6, kha nang ctia hop chit thir nghiém canh tranh véi hop chét chuan dé lién
két voi protein PD-L1 ¢6 twong quan truc tiép v6i i luc lién két cia nd. Nguoc lai, trong
mot s6 thir nghiém sang loc khac, hop chét tiéu chudn duoc danh d4u va céac hop chét thu
nghiém khong dugc danh d4u. Theo do, n@)ng do hop chét tiéu chuln dugc danh diu duogc
theo d&i d& danh gi4 muic canh tranh gifta hop chét tiéu chuan va hop chat thir nghiém, va

vi vay 4i luc lién két tuong d6i ctia hop chat thir nghiém duoc xé4c dinh.

VI Bo kit

Sang ché cling bao gdm ca bd kit duoc phém hitu ich, vi dy, trong viéc didu tri va
ngén ngua cac bénh va céac rdi loan lién quan dén hoat tinh cua PD-L1 bao gc‘Sm muc do
tuwong tac clia nd vai cac protein khac nhu PD-1 va B7-1 (CD80), nhu cac bénh ung thu
hodc cac bénh truyén nhim, ma bao gdm mot hoc nhiéu vat chita c6 chira ché phim duoc
chira luong hitu hiéu diéu tri bénh cua hop chit duoc mé ta trong ban mb ta nay. Cac bo
kit nhu vay c6 thé con bao gdm mot hodc nhiéu thanh phﬁn cua bo kit dugce phém thong
thuong khac nhau, vi du, céc vat chita véi mot hodc nhiéu chit mang dugc dung, vat chira
bd sung, v.v... nhu s& d& dang nhén biét rd rang dbi v6i ngudi c6 hiéu biét trung binh trong
linh vue. Loi chi dan, hodc ¢ dang céc céac to in rdi kém theo hodc cic ban ghi nhin san
phdm, cho biét lugng ding ctia cac thanh phan, huéng dan st dung, va/hoic huéng dén

pha tron cac thanh phan nay, ciing c6 thé duge bao gdm trong bo kit nay.
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Céc tir viét tit sau ddy c6 thé sir dung trong ban md ta ndy: aq. (trong nuéc); br
(vach rong); d (vach d6i); dd (vach doi trong cac chum vach déi); DCM (diclometan); DMF
(N, N-dimetylformamit); DMSO (dimetylsulfoxit); Et (etyl); EtOAc (etyl axetat); g (gam);
h (gid); HPLC (sic ky long hiéu niang cao); Hz (hec); J (hang sb ghép cip); LCMS (séc ky
long - khdi phd); m (da vach); M (mol); MS (Po khdi phd); Me (metyl); MeCN
(axetonitril); MeOH (metanol); mg (miligam); min. (phut); mL (mililit); mmol (milimol);
nM (nanomol); NMR (phé cong huong tir hat nhan); Ph (phenyl); r.t. (nhiét d6 trong
phong), s (vach don); t (vach ba hoac bic ba); TBS (tert-butyldimetylsilyl); tert (bac ba);
tt (vach ba trong cac chum vach ba); TFA (axit trifloaxetic); THF (tetrahydrofuran); pg
(microgam); uL (microlit); pM (micromol); wt. % (phan trim khéi lugng).

Sang ché s& duoc mo ta chi tiét hon bang cac vi du cu thé. Cac vi du sau day duoc
cung cip nham muc dich minh hoa va khéng nham gi6i han pham vi sang ché theo bt ky
hinh thttc nao. Nguoi ¢ hiéu biét trung binh trong linh vuc nay s& dé dang nhan ra mot
loat cac thong sb khong quan trong c6 thé duoc thay dbi hodc cai bién dé c6 duoc két qua
v& co ban 1a giéng nhau. Céc hop chit cia phin Vi du thuc hién sang ché da dugc thiy la
tic ché hoat tinh tuong tac protein/protein PD-1/PD-L1 theo it nhat mét thir nghiém duoc

mo ta trong ban mo ta nay.

Vi du thwe hién sing ché

Céc quy trinh thir nghiém ddi v6i cac hop chét theo sang ché dugc cung cip dudi
day. Qué trinh tinh ché LCMS diéu ché dung phin mém truy cdp md mot s6 hop chat da
diéu ché duge thuc hién trén hé théng chung cit phan doan dugc diéu khién theo khdi
lugng Waters. Viée thiét 14p thiét bi co ban, céc giao thirc va phin mém diéu khién cho
hoat dong cua céc hé théng nay da dugc mo ta chi tiét trong tai liéu. Vi du, xem, Blom,
"Two-Pump At Column Dilution Configuration for Preparative LC-MS", K. Blom, J.
Combi. Chem., 2002, 4, 295-301; Blom va ddng tic gia, "Optimizing Preparative LC-MS
Configurations and Methods for Parallel Synthesis Purification", J. Combi. Chem., 2003,
5, 670-83; va Blom va ddng tic gia, "Preparative LC-MS Purification: Improved
Compound Specific Method Optimization", J. Combi. Chem., 2004, 6, 874-883.

Chit trung gian 1. 4-((3-bromo-2-metylphenyl)amino)-2-(diflometyl)pyrido[3,2-
d]pyrimidin-7-carbaldehyt
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Br

Budc 1: 3-amino-5-bromopicolinamit

NH, O
| XY ONH,

N
Br Z

Nap 14n luot vao binh phan tmg 5-bromo-3-nitropicolinonitril (3,0 kg, 13,2 mol),
metanol (15,0 L), va FeCls.6H20 (356 g, 1,3 mol). Sau d6 thém tung giot hydrazin
monohydrat (2,0 kg, 39,6 mol) vao binh phan tmg. Gia nhiét hdn hop phan tng & 70 °C
trong 3 gidr. Sau khi lam mat dén nhiét d6 trong phong, loc hdn hop phan ing qua dém dat
diatomit va rira bing metanol (1,0 L). C6 dich loc dudi p sudt giam thu duge dau mau
den, ma duogc hoa tan lai trong etyl axetat (2,0 L) va nuéce (2,0 L) va khqu 0 nhi¢t do trong
phong qua dém. Tach hdn hop nay va lam khé pha hitu co va loc. C6 dich loc thu dugc
chit rin mau den (1,8 kg, hidu suit 63%), ma dugc sir dung truc tip trong Budc 2 ma
khéng can tinh ché thém.

Bucc 2: 5-bromo-3-(2,2-difloaxetamido)picolinamit
CFoH
O0” NH O
I N NH;
Br N

Nap lan luot 3-amino-5-bromopicolinamit (2,0 kg, 9,3 mol), DCM (8,0 L), va
trietylamin (2,8 kg, 27,8 mol) vao binh phan g 1. Lam lanh hdn hop trong binh phén tmg
1 dén 5-10 °C. Sau d6 nap lan luot axit difloaxetic (2,1 kg, 21,4 mol), DCM (2,0 L), va
DMF (50 mL) vao binh phan tng 2. Thém tir tir hdn hop trong binh phan tng 1 vao binh
phéan tng 2. Kiém so4t nhiét 6 phan ing dudi 15 °C trong qué trinh bd sung. Sau khi bd
sung, khudy hdn hop phan tng & 15-20 °C trong 4 gid. Sau d6 dd hdn hop phan tmg vao
nuée da lanh (5,0 L). Khudy hdn hop nay & nhiét d6 trong phong trong 1 gid. Tach 1ép hitu

co, rira bang nude mudi (2,0 L) va sau d6 c6 trong chan khong thu duge chat ran mau niu
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(2,0 kg, hiéu sut 75%), ma dugc sir dung truc tiép trong Budc 3 ma khong can tinh ché

thém.
Budce 3: 7-bromo-2-(diflometyl)pyrido[ 3, 2-d]pyrimidin-4-ol

CFoH
NZN

|
|\ OH

Br N

Nap 1an luot vao binh phan ting 5-bromo-3-(2,2-difloaxetamido)picolinamit (870 g,
3,0 mol), etanol (2,0 L), nudce (0,5 L), va natri hydroxit (118 g, 3,0 mol). Khuéy hén hop
phan tng & 50-60 °C trong 4 gid. Sau khi lam mat dén nhiét do trong phong, d6 hdn hop
phan tng vao nude da lanh (2,0 L). Sau khi khudy & nhiét d6 trong phong trong 2 gid, loc
huyén ph thu duoc chit rin mau ndu (500 g, hiéu sudt 60%), ma dugc lam kho trong

khong khi va str dung truc tiép trong Budc 4 ma khong can tinh ché thém.
Budée 4: 2-(diflometyl)-7-vinylpyrido[ 3, 2-d] pyrimidin-4-ol

CF,H

)
OH

N7
XN

XN N
Nap 1an luot vao binh phan tmg 7-bromo-2-(diflometyl)pyrido[3,2-d]pyrimidin-4-

ol (1,3 kg, 4,7 mol), etanol (6,0 L), nudc (6,0 L), kali cacbonat (1,9 kg, 14,1 mol), [1,1'-
Bis(diphenylphosphino)feroxen]paladi(II) diclorua (130 g, 10 % khdi lugng), va pinacol
este cla axit vinylboronic (0,9 kg, 6,1 mol). Khudy hdn hop niy & 80-85 °C trong 60-70
gid. Sau khi 1am mat dén nhiét d6 trong phong, loc hdn hop phan tmg qua dém dét diatomit
va rira bang etyl axetat (0,5 L). Sau d6 diéu chinh dich loc bang dung dich HC1 ddm dic
dén do pH 2-3 trude khi chiét bang etyl axetat ba 1an (3x10,0 L). Két hop cac 16p hitu co
va rira bang nude mudi (4,0 L), va co thu duoc phﬁn cin tho. Thém ete dau moé (2,0 L) vao
phan cin. Khuay hdn hop nay & nhiét do trong phong trong 2 gio. Sau d6 loc huyén phu va

gom chit rén & dang chét rin mau vang (500 g, hiéu suit 50%).

Budc 5: 4-clo-2-(diflometyl)-7-vinylpyrido[3,2-d]pyrimidin

38



52294

Nap tir tir 14n lugt toluen (1,0 L), 2-(diflometyl)-7-vinylpyrido[3,2-d]pyrimidin-4-
ol (200 g, 0,9 mol), va sau d6 la phosphoryl clorua (206 g, 1,35 mol) vao binh phan tng.
Sau d6 thém tung giot N,N-dimetylanilin (190 g, 1,35 mol) vao binh phan Ung. Sau do6
khudy hén hop nay & 130 °C trong 2 gid. Sau khi 1am mat dén nhiét do trong phong, d6
hén hop phéan tmg vao nude dé lanh (1,0 L). Chiét hdn hop nay bing etyl axetat ba 1an (1,0
L,0,5L, 0,5 L). Két hop céc 16p hitu co, sau d6 rira bang nudc mudi (0,5 L) va ¢b thu duogce
phdn cén thé. Tinh ché phin can nay bang séc ky cot silica gel thu dugc chat rin mau vang

(170 g, hiéu suit 80%).

Budée 6: N-(3-bromo-2-metylphenyl)-2-(diflometyl)-7-vinylpyrido[ 3, 2-d]pyrimidin-4-amin

| N Br

Nap lan luot vao binh phan tng fert-butanol (2,5 L), 4-clo-2-(diflometyl)-7-
vinylpyrido[3,2-d]pyrimidin (250 g, 1,04 mol) va 3-bromo-2-metylanilin (188 g, 1,25
mol). Khudy hdn hop nay & 50 °C qua dém. Sau d6 1am nguodi phan tmg nay dén nhiét d6
trong phong. Loc huyén phil va gom chét rén (375 g, hiéu sudt 92%) va hop chét nay duoc

sir dung ma khong cén tinh ché thém.

Buée 7:  4-((3-bromo-2-metylphenyl)amino)-2-(diflometyl)pyrido[ 3, 2-d]pyrimidin-7-
carbaldehyt

Nap lan lugt vao binh phan tmg THF (7,0 L) va nuéc (2,0 L) & nhiét d6 trong phong,
tiép sau d6 14 natri periodat (620 g, 2,8 mol), 2,6-dimetylpyridin (205 g, 1,9 mol) & 5-10
°C, osimi tetraoxit (2,0 g, 0,09 mol) & 5-10 °C va N-(3-bromo-2-metylphenyl)-2-
(diflometyl)-7-vinylpyrido[3,2-d]pyrimidin-4-amin (370 g, 0,96 mol) ¢ 5-10 °C. Khudy

hdn hop nay & nhiét d6 trong phong qua dém. Sau d6 ¢d hdn hop nay trudce khi thém nude
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(2,0 L) vao phan can. Sau khi loc, gom chét rén va hoa tan lai trong etyl axetat (1,5 L).
Khudy hdn hop nay & diéu kién hdi luu trong 3 gid. Sau khi lam mét dén nhiét d6 trong
phong, loc huyén phti va gom chét rén va lam kho trong khong khi (325 g, hiéu sudt 85%).
'"H NMR (400 MHz, DMSO-ds): 6 10,75 (s, 1H), 10,34 (s, 1H), 9,35 (d, J= 1,6 Hz, 1H),
8,78 (d, /=2,0 Hz, 1H), 7,57 (t, J= 8,0 Hz, 2H), 7,24 (t, /= 8,0 Hz, 1H), 6,74 (m, J = 54,0
Hz, 1H), 2,30 (s, 3H). 3C NMR (400 MHz, DMSO-ds): 8 192,5 (s), 159. 7 (s), 158,2 (t, J
=96 Hz), 149,0 (s), 144,5 (s), 139,2 (s), 137,9 (s), 135,2 (s), 134,6 (s), 134,3 (5), 131,0 (s),
128,0 (s), 126,9 (s), 125,2 (s), 112,8 (t, J= 960 Hz), 19,0 (s).

Vi du 1. axit (R)-4-(2-(2-((2-clo-3’-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2’-metyl-[1,1’-biphenyl]-3-yl)carbamoy]l)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-

carboxylic
o C\ \/GJ/K /,\‘/ TH\ ;
Budée 1. (R)-1-((4-((3-bromo-2-metylphenyl)amino)-2-(diflometyl)pyrido[ 3, 2-

d[pyrimidin- 7-yl)metyl)pyrol idin-3-ol

¥t

eNee

Khuiy hdn hop gdm 4-((3-bromo-2-metylphenyl)amino)-2-(diflometyl)pyrido[3,2-
d]pyrimidin-7-carbaldehyt (Chit trung gian 1: 1027 mg), (R)-pyrolidin-3-ol (273 mg) va
axit axetic (220 pL) trong DCM (7 mL) & nhiét d§ trong phong trong 30 phut. Sau d6 thém
natri triaxetoxyborohydrua (830 mg) vao. Khudy tiép hdn hop niy & nhiét d6 trong phong
trong 1 gid. D4p tat phan tmg bing dung dich NH3H0 trong nudc, chiét bing DCM. Két
hop pha hitu co va lam kho trén MgSO4. Sau khi loc, ¢6 dung dich DCM dén phén can,
tinh ché bang sic ky nhanh (MeOH 0-12%/DCM). LC-MS duogc tinh cho C20H21BrF2NsO
(M+H)": m/z = 464,1, 466,1; tim duogc 464,0, 466,0.
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Budc 2: tert-butyl 1-metyl-1,4,6, 7-tetrahydro-5H-imidazo[4,5-c[pyridin-5-carboxylat

0O
</NDJ\O)<
h
Khudy dung dich ch¥a 1-metyl-4,5,6,7-tetrahydro-1H-imidazo[4,5-c]pyridin
(Accela, cat#SY032476: 2,0 g), (Boc)20 (3,38 mL) trong diclometan (60 mL) & nhiét do
trong phong trong 1 gid. Dap tit phan tng bang dung dich NaHCO; bio hoa trong nuéc,
va chiét bang etyl axetat. Rira 16p hitu co dugc gdp lai bang nudc mudi, lam khd trén
NaxSOg4 va lgc. C6 dich loc dudi ap suét giam. san phém thd duogc st dung trong Budc 3
ma khong can tinh ché thém. LCMS dugc tinh cho C12Hz0N302 (M+H)*: m/z = 238,2; tim
dugc 238,2.

Budce 3: 5-(tert-butyl) 2-metyl 1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-2,5-
dicarboxylat

O
_OHNDJLOk
)

Thém n-butyllithi trong cac hexan (2,5 M, 7,00 mL) vao dung dich lanh (-78 °C)
chita san pham thd fert-butyl 1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
carboxylat tir bude 2 (3,46 g) trong tetrahydrofuran (60,0 mL). Khudy hdn hop phan ting
& -78 °C trong 10 phut trudc khi bo sung metyl cloroformat (1,69 mL). Sau khi dugc khudy
& -78 °C trong 30 phut, sau d6 dap tit phan ung bang dung dich NaHCO3 bdo hoa trong
nudce, va chiét bang etyl axetat. Lam kho pha hitu co trén NaySO4 va loc. C8 dich loc dudi
ap sudt giam. Tinh ché phin cin nay bing sic ky nhanh trén cot silica gel rira giai bang
etyl axetat 0 dén 80% trong céc hexan thu dugc san phim mong mudn. LCMS dugc tinh

cho Ci14H22N304 (M+H)": m/z = 296,2; tim dugc 296,3.

Buoe 4: tert-butyl 2-((2-clo-3-(4,4,5, 5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)carbamoyl)-1-metyl-1,4, 6, 7-tetrahydro-5H-imidazo[ 4, 5-c[pyridin-5-carboxylat
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o -

N
>?L 5 ¢ g s
O/B Nj([\N

o

Thém dung dich kali tert-butoxit (1,0 M trong THF, 16,1 mL) vao dung dich chtra
5-(tert-butyl) 2-metyl 1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-2,5-
dicarboxylat (2,38 g) va 2-clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin
(Ambeed, cat#A719321: 2,04 g) trong THF (53,7 mL). Sau khi duoc khudy & nhiét do
trong phong trong 0,5 gid, dap tit phan ting béng cach bd sung vao hdn hop phan ting nudc,
va chiét bing etyl axetat. Rira lép hitu co duge gop lai bang nuéc mudi, lam khd trén
Na2SO0s, loc va ¢d dudi 4p sudt giam. Tinh ché phin cin nay bang sic ky nhanh trén cot
silica gel bang etyl axetat trong cac hexan (0-50%) thu dugc san pham. LC-MS dugc tinh
cho CasH3sBCIN4Os (M+H)*: m/z = 517,2; tim duge 517,2.

Buoc 5 tert-butyl (R)-2-((2-clo-3"-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3, 2-d]pyrimidin-4-yl)amino)-2'-metyl-[ 1, 1"-biphenyl]-3-yl)carbamoyl)-1-
metyl-1,4,6,7-tetrahydro-5H-imidazo[4, 5—c]pyridin-5—carboxylat

O

H@@ﬁ%w@

(R)-1-((4-((3-bromo-2-metylphenyl)amino)-2-
(dlﬂometyl)pyndo[3,2-d]pyrlmldm-7—yl)mety1)pyrohd1n—3-ol (48 mg), tert-butyl 2-((2-
clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)carbamoyl)-1-metyl-1,4,6,7-
tetrahydro-5H-imidazo[4,5-c]pyridin-5-carboxylat (51,3 mg), kali phosphat (54,9 mg) va
clo(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)] paladi(I) (8,1 mg) trong hdn hop gdbm nude (0,09 mL) va 1,4-dioxan (0,43
mL), suc bang khi N, va sau d6 khudy & 100 °C trong 2 gid. Lam ngudi phan tng nay dén
nhiét do trong phong. Pha lodng hdn hop phan tng bang diclometan va sau d6 rira bang

H20 va dung dich nudc mudi. Lam kho 16p hitu co trén MgSOs4, loc va cd dich loc thu
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duoc phén can tho, tinh ché bang sic ky nhanh trén cot silica gel. LC-MS duge tinh cho
C39H43CIF2N9O4 M+H)": m/z = 774,3; tim dugc 774,4.

Bucéc  6:  metyl  (R)-4-(2-(2-((2-clo-3"-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2"-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-
metyl-1,4,6, 7-tetrahydro-5H-imidazo[4, 5-c[pyridin-5-yl)etyl)bixyclo[2.2.1 [ heptan-1-

carboxylat

@ﬂ Sathe Y&?Q/‘

Thém axit trifloaxetic (130 puL) vao dung dich chtra tert—butyl (R)-2-((2-clo-3"-((2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-
metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-
c]pyridin-5-carboxylat (15 mg) trong DCM (130 pL). Khudy hdn hop nay & nhiét d6 trong
phong trong 0,5 gid. Sau d6 1am bay hoi céc chit d& bay hoi dudi 4p sudt giam. Hoa tan lai
phan can trong DCM va trung hoa bang dung dich NaHCO3 bio hoa. Chiét 16p nudce bang
DCM ba lan. Lam kho cac 16p DCM dugc gop lai trén MgSO4 va loc. C6 dich loc thu duge
san  phdm  thd  tetrahydro-5H-imidazo[4,5-c]pyridin. ~ Thém  metyl  4-(2-
oxoetyl)bixyclo[2.2.1]heptan-1-carboxylat (PharmaBlock, cat#PB96551: 7,60 mg) tiép
sau do6 la natri triaxetoxyborohydrua (10,3 mg) vao vat liéu thdé néu trén trong DCM (130
puL). Khudy hdn hop nay & nhiét do trong phong trong 0,5 gid. Sau d6 pha lodng hdn hop
phan tng bing DCM va dap tit phan ung bang cach bd sung dung dich amoni hydroxit
trong nude. C6 1ép DCM thu duge san phdm thé, ma dugce st dung truc tiép trong Budc 7.

LC-MS dugc tinh cho CssHs1CIF2N9O4 (M+H)": m/z = 854,4; tim dugc 854,5.

Budce 7 axit (R)-4-(2-(2-((2-clo-3 - ((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yhmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2 -metyl-[1,1 -biphenyl ]-3-yl)carbamoyl)-
1-metyl-1,4,6, 7-tetrahydro-5 H-imidazo[4,5-c[pyridin-5-yl)etyl) bixyclo[2.2.1] heptan-1-

carboxylic
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Thém LiOH (2,2 mg) vao dung dich chia metyl (R)-4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-
metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-SH-imidazo[4,5-
c]pyridin-5-yl)etyl)bixyclo[2.2.1] heptan-1-carboxylat (16 mg) trong dung moi hdn hop
gdém THF (150 pL), nuée (150 uL) va MeOH (75 uL). Khudy hdn hop nay & 40 °C trong
6 git. Pha lodng hdn hop phan ting biang MeOH va sau d6 tinh ché bang HPLC diéu ché
(pH = 2, axetonitril/nuéc+TFA) thu duge san phdm mong muén & dang mudi TFA. LC-
MS duoge tinh cho C44HaoCIF2NgOs (M+H)™: m/z = 840,4; tim duge 840,4. 'H NMR (500
MHz, DMSO-ds) 6 10,54 (s, 1H), 9,93 (s, 1H), 9,11 (s, 1H), 8,51 (s, 1H), 8,27 (dd, /= 8,2,
1,2 Hz, 1H), 7,66 (d, J= 7,9 Hz, 1H), 7,49 (t, J= 7,9 Hz, 1H), 7,38 (t, /= 7,8 Hz, 1H),
7,16 — 7,14 (m, 2H), 7,13 - 7,12 (m, 1H), 6,87 — 6,62 (m, 1H), 4,84 — 4,63 (m, 2H), 4,57 —
4,39 (m, 3H), 4,32 — 4,20 (m, 1H), 3,95 (s, 3H), 3,89 — 3,79 (m, 1H), 3,73 — 3,64 (m, 1H),
3,62 — 3,52 (m, 1H), 3,50 — 3,39 (m, 1H), 3,37 — 3,21 (m, 3H), 3,19 - 3,10 (m, 1H), 3,10 —
2,93 (m, 2H), 2,39 — 2,27 (m, 1H), 2,05 — 1,92 (m, 6H), 1,92 - 1,82 (m, 2H), 1,61 — 1,49
(m, 4H), 1,46 (s, 2H), 1,37 (s, 2H).

Vi du 2. Axit (R)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoy]l)-
1-metyl-1,4,6,7-tetrahydro-SH-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1 heptan-1-

carboxylic

mé* a0 Y‘{ﬂ%

Didu ché hop chit nay bang cach sir dung quy trinh trong tu nhu duge md ta trong
Vi dy 1 bang (R)-3-metylpyrolidin-3-ol thay thé cho (R)-pyrolidin-3-ol (Buéc 1). Pha lodng
hén hop phan tng trong budce cudi cing bing MeOH va sau d6 tinh ché bang HPLC diéu
ché (pH = 2, axetonitril/nudc +TFA) thu duoc san phim mong mudn & dang mudi TFA.
LC-MS duoc tinh cho C4sHsiCIF2NoOs (M+H)™: m/z = 854,4; tim dugc 854,4. 'H NMR
(500 MHz, DMSO-ds) 6 10,54 (s, 1H), 10,23 (s, 1H), 9,94 (s, 1H), 9,11 (s, 1H), 8,52 (s,
1H), 8,28 (dd, /= 8,2, 1,4 Hz, 1H), 7,66 (d, J= 7,7 Hz, 1H), 7,50 (t, J= 7,9 Hz, 1H), 7,39
(t, J=17,8 Hz, 1H), 7,17 — 7,14 (m, 1H), 7,14 — 7,12 (m, 1H), 6,88 — 6,62 (m, 1H), 4,81 —
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4,60 (m, 2H), 4,57 — 4,46 (m, 1H), 4,32 — 4,19 (m, 1H), 3,96 (s, 3H), 3,90 — 3,78 (m, 1H),
3,73 — 3,59 (m, 1H), 3,54 — 3,37 (m, 2H), 3,35 — 3,14 (m, 4H), 3,11 — 2,94 (m, 2H), 2,19 —
2,07 (m, 1H), 2,03 — 1,94 (m, 6H), 1,93 — 1,84 (m, 2H), 1,61 — 1,49 (m, 4H), 1,47 (s, 3H),
1,41 — 1,37 (m, 2H), 1,35 (s, 3H).

Vi du 3. Axit (9)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[ 1,1'-biphenyl]-3-yl)carbamoy]l)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-

carboxylic

N/ ! %{;Q
Buée 1. (4-((3-bromo-2-metylphenyl)amino)-2-(diflometyl)pyrido[3,2-d]pyrimidin-7-
yl)mel‘anol

ﬁ@

Thém natri borohydrua (146 mg) vao hdn hop gém  4-((3-bromo-2-
metylphenyl)amino)-2-(diflometyl)pyrido[3,2-d]pyrimidin-7-carbaldehyt (Chét trung gian
1: 1513 mg) trong MeOH (19 mL) va CH,Cl, (19 mL). Khudy hdn hop nay & nhiét do
trong phong trong 1 gid. Sau d6 dép tit phan tmg bang dung dich HCI IN trong nuéc, va
chiét bang DCM ba 1an. Két hop pha hitu co va lam khd trén MgSO4. Sau khi loc, ¢6 dich
loc thu dugc san phém mau vang sang, ma dugc st dung truc tiép ma khong can tinh ché
thém. LC-MS duoc tinh cho Ci6H14BrFaN4sO (M+H)*: m/z = 395,0, 397,0; tim dugc 395,1,
397,1.

Bude 2: tert-butyl 2-((2-clo-3'-((2-(diflometyl)-7-(hydroxymetyl)pyrido[3, 2-d]pyrimidin-
4-yl)amino)-2'-metyl-[1, 1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4, 6, 7-tetrahydro-5H-
imidazo[4, 5-c]pyridin-5-carboxylat
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o

Do

Suc hdn hop gdm (4-((3-bromo-2-metylphenyl)amino)-2-(diflometyl)pyrido[3,2-
d]pyrimidin-7-yl)metanol (767 mg), tert-butyl 2-((2-clo-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-SH-imidazo[4,5-
c]pyridin-5-carboxylat (1053 mg), kali cacbonat (671 mg) va clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(Il) (153 mg) trong dung mdi hdn hop gébm nudc (3,2 mL) va 1,4-dioxan
(16,2 mL) bang khi N va sau d6 khudy & 110 °C trong 3 gid. Lam ngudi phan ting nay dén
nhiét d6 trong phong. Pha loéing hdn hop phan tng bang diclometan va sau do rira bang
H>0 va dung dich NaCl bdo hoa trong nude. Lam kho 16p hitu co trén MgSOs, loc va c6
thu duoc phf?m can tho, tinh ché bang sic ky nhanh trén cot silica gel. LC-MS dugc tinh
cho C3sH36CIF2NgOs (M+H)": m/z = 705,2; tim dugc 705,2.

Buoc 3: metyl 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-(hydroxymetyl)pyrido[ 3, 2-
d]pyrimidin-4-yl)amino)-2'-metyl-[ 1, 1'"-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6, 7-
tetrahydro—5H—imidazo[ 4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylat

ﬁ*% w{;@:

Thém axit trifloaxetic (7 mL) vao dung dich chua tert-butyl 2-((2-clo-3'-((2-
(diflometyl)-7-(hydroxymetyl)pyrido [3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-
biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-SH-imidazo[4,5-c]pyridin-5-
carboxylat (701 mg) trong DCM (5 mL). Khuay hdn hop nay & nhiét do trong phong trong
30 phut. Sau d6 1am bay hoi hdn hop nay duéi ap suét giam. Hoa tan lai phan can trong
DCM va trung hoa bing dung dich NaHCO3 bdo hoa. Chiét 16p nudc bang DCM ba lan.
Lam khd cac 1é6p DCM dugce gop lai trén MgSO4 va loc. C6 dich loc thu duoc san phém

amin thd, ma duoc sir dung truc tiép. Khudy hdn hop gdm amin thd néu trén va metyl 4-
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(2-oxoetyl)bixyclo[2.2.1]heptan-1-carboxylat (PharmaBlock, cat#PB96551: 217 mg)
trong DCM (10 mL) & nhiét d6 trong phong trong 1 gio. Sau do6 thém natri
triaxetoxyborohydrua (421 mg) vao. Khudy tiép hon hop nay & nhiét d6 trong phong trong
1 gi¢r. Pha lofing hdn hop phan tmg trong DCM va dép tit phan ting bang NH4OH. Rira pha
nuée bang DCM va két hop pha hitu co va lam khd trén MgSOs. Sau khi loc, ¢6 dich loc
va tinh ché phén cin tuong tmg bang séc ky cdt (MeOH 0-16% trong DCM). LC-MS dugc
tinh cho C41H4CIF2NgOs (M+H)": m/z = 785,3; tim dugc 785,3.

Buce 4: metyl 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-formylpyrido[ 3, 2-d]pyrimidin-4-
yl)amino)-2"-metyl-[ 1, 1"-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6, 7-tetrahydro-5H-
imz’dazo[ 4,5-c ]pyridin—5 -yletyl)bixyclo[2.2.1]heptan-1-carboxylat

% YL{JQEL
J@f
Thém mangan dioxit (930 mg) vao dung dich chta metyl 4-(2-(2-((2-clo-3"-((2-
(diflometyl)-7-(hydroxymetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-
biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
yletyl)bixyclo[2.2.1]heptan-1-carboxylat (210 mg) trong DCM (2,7 mL). Khudy hdn hop
ndy & 40 °C trong 2 gidr. Sau d6 loc hdn hop phan tmg qua dém Celite dé loai bo cac chat

rdn. Lam bay hoi dich loc va st dung phan cén truc tiép trong Bucéce 5. LC-MS dugce tinh
cho C41H4CIF2NgO4 (M+H)": m/z = 783,3; tim duoc 783,4.

Buoc 5: Axit (S)-4-(2-(2-((2-clo-3"-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2"-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-
metyl-1,4,6,7-tetrahydro-5H-imidazo[4, 5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-
carboxylic '

Thém axit axetic (2,2 pL) vao dung dich chita metyl 4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-formylpyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-
yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-SH-imidazo[4,5-c]pyridin-5-
yletyl)bixyclo[2.2.1]heptan-1-carboxylat (15 mg) va (S)-pyrolidin-3-ol (3,4 mg) trong
CH,Cl, (0,2 mL). Sau khi khudy hdn hop nay & nhiét d6 trong phong trong 30 phit, thém
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natri triaxetoxyborohydrua (8,1 mg) vao hdn hop phan tmg va tiép tuc khudy hdn hop phan
Ging trong 1 gid. Sau d6 1am bay hoi hdn hop phan tmg. St dung truc tiép phan can. Thém
LiOH (3 mg) vao dung dich chira phin can trén ddy trong dung moi hdn hop (150 pL,
THEF/ nuée/ MeOH = 2/2/1). Khudy hdn hop nay & 40 °C trong 6 gid. Sau khi hoan thanh,
pha lodng hdn hop phan tng bing MeOH va sau d6 tinh ché bang HPLC diéu ché (pH =
2, axetonitril/nude +TFA) thu duoc san phdm mong mudn & dang mudi TFA. LC-MS dugc

tinh cho Ca4Ha9C1F2NoO4 (M+H)": m/z = 840,4; tim dugc 840,3.

Vi du 4. Axit (S)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-

carboxylic

@ﬁ“ Yk{ﬁjzf

Diéu ché hop chat nay bang cach st dung quy trinh twong tu nhu duge mo ta trong
Vi du 3 v6i (S)-3-metylpyrolidin-3-ol thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha lodng
hén hop phan ung trong bude cudi cling bang MeOH va sau d6 tinh ché bang HPLC diéu
ché (pH = 2, axetonitril/nuéc +TFA) thu duge san phdm mong mubn & dang mudi TFA.
LC-MS dugc tinh cho C4sHsiC1IF2N9Os (M+H)": m/z = 854,4; tim dugc 854,3.

Vi du 5. Axit (R)-4-(2-(2-((3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-

yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-5-
yl)etyl)bixyclo [2 2.1 ]heptan— 1-carboxylic

@ﬂ avat {R%

Diéu ché hop chit nay bang cach st dung quy trinh twong tu nhu duge mé ta trong
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Vidu I v6i 2-metyl-3-(4,4,5,5-tetrametyl-1, 3, 2-dioxaborolan-2-yl)anilin (Combi-Blocks,
cat#PN-9127) thay thé cho 2-clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin
(Buédc 4). Pha logng hdn hop phan ung trong budce cudi cling bang MeOH va sau d6 tinh
ché bang HPLC diéu ché (pH = 2, axetonitril/nuwéc +TFA) thu dugc san phidm mong mubn
¢ dang mubi TFA. LC-MS duoc tinh cho CasHs2FaNoOs (M+H)*: m/z = 820,4; tim dugc
820,4. '"H NMR (600 MHz, DMSO-ds) 8 10,59 (s, 1H), 10,37 (s, b, 1H), 9,86 (s, 1H), 9,11
(s, 1H), 8,50 (s, 2H), 7,61 (d, J= 17,9 Hz, 1H), 7,57 (d, J= 7,8 Hz, 1H), 7,35 (t, /= 7,7 Hz,
1H), 7,30 (t, J="7,8 Hz, 1H), 7,08 (d, /= 7,3 Hz, 1H), 7,03 (d, /= 7,3 Hz, 1H), 6,87 — 6,57
(m, 1H), 4,80 — 4,62 (m, 2H), 4,52 — 4,45 (m, 1H), 4,47 — 4,14 (m, 2H), 3,91 (s, 3H), 3,87
- 3,80 (m, 1H), 3,71 — 3,64 (m, 1H), 3,63 — 3,50 (m, 1H), 3,49 — 3,38 (m, 1H), 3,36 — 3,23
(m, 3H), 3,17 - 3,10 (m, 1H), 3,08 —2,93 (m, 2H), 2,37 — 1,91 (m, 2H), 2,00 (s, 3H), 1,99
- 1,94 (m, 2H), 1,92 (s, 3H), 1,90 — 1,85 (m, 2H), 1,59 — 1,49 (m, 4H), 1,46 (s, 2H), 1,42
- 1,34 (m, 2H).

Vi du 6. Axit (R)-4-(2-(2-((3'-((2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-

yl)etyl)bixyclo[Z 2. 1]heptan—1 -carboxylic

@ﬁ ek Yéﬁ%

Diéu ché hop chét nay bang cach sir dung quy trinh tuong tw nhu duge md ta trong
Vi du 1 voi 2-metyl-3-(4,4, 5, 5-tetrametyl-1, 3, 2-dioxaborolan-2-yl)anilin (Combi-Blocks,
cat#PN-9127) thay thé cho 2-clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin
(Bude 4) va (R)-3-metylpyrolidin-3-ol thay thé cho (R)-pyrolidin-3-ol (Buéc ). Pha lodng
hdn hop phan ung trong bude cudi cing bang MeOH va sau d6 tinh ché bang HPLC diéu
ché (pH = 2, axetonitril/nudc +TFA) thu duogc san phim mong mudn & dang mudi TFA.
LC-MS duoc tinh cho CasHsaFaNgO4 (M+H)': m/z = 834,4; tim duoc 834,4. 'H NMR (500
MHz, DMSO-ds) 6 10,57 (s, 1H), 10,16 (s, 1H), 9,84 (s, 1H), 9,10 (s, 1H), 8,50 (s, 1H),
7,62 (d, J=17,9 Hz, 1H), 7,57 (d, J= 7,9 Hz, 1H), 7,36 (t, /= 7,7 Hz, 1H), 7,30 (t, /= 7,8
Hz, 1H), 7,08 (d, J= 7,6 Hz, 1H), 7,03 (d, J = 7,4 Hz, 1H), 6,86 — 6,58 (m, 1H), 4,79 —
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4,60 (m, 2H), 4,53 — 4,41 (m, 1H), 4,32 — 4,16 (m, 1H), 3,91 (s, 3H), 3,87 — 3,79 (m, 1H),
3,69 — 3,60 (m, 1H), 3,53 — 3,35 (m, 2H), 3,33 — 3,25 (m, 2H), 3,25 — 3,12 (m, 2H), 3,09 —
2,91 (m, 2H), 2,17 — 2,08 (m, 2H), 2,03 — 1,94 (m, 7H), 1,92 (s, 3H), 1,90 — 1,83 (m, 2H),
1,61 — 1,49 (m, 4H), 1,47 (s, 2H), 1,41 — 1,36 (m, 2H), 1,35 (s, 3H).

Vi du 7. Axit 4-2-2-((2-clo-3'-((2-(diflometyl)-7-(pyrolidin-1-ylmetyl)pyrido[3,2-
d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-
tetrahydro -5H- 1m1dazo[4 5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic

0 Ydféi
C\ \/CN(‘\
Diéu ché hop chét nay bang cach st dung quy trinh twong t nhu duge mé ta trong
Vi du 3 v6i pyrolidin thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha lodng hdn hop phan
g trong bude cudi cling bing MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,

axetonitril/nude +TFA) thu duoc san phdm mong mudn & dang mubi TFA. LC-MS duoc

tinh cho C44H49CIF2NoO3 (M+H)*: m/z = 824,4; tim duoc 824,3.

Vi du 8 Axit  (R)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((2-metylpyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[ 1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-

carboxylic

OO

Diéu ché hcgrp chét nay bang céach str dung quy trinh twong tu nhu duge mé ta trong
Vi du 3 ¢6 pyrolidin thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha lodng hén hop phan tmg
trong budc cudi cling bing MeOH va sau d6 tinh ché bang HPLC diéu ché (pH = 2,
axetonitril/nuéc +TFA) thu duoc san phAm mong muén & dang mudi TFA. LC-MS duoc
tinh cho C4sHs1CIF2NoO3 (M+H)"™: m/z = 838,4; tim duoc 838,3.
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Vi du 9. Axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((((1R,25)-2-
hydroxyxyclopentyl)amino)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-
biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-SH-imidazo[4,5-c]pyridin-5-
yDetyl)bixyclo [2 2.1 ]heptan- 1-carboxylic

s Ydjé%:
ﬁ
Diéu ché hop chit nay bang cach st dung quy trinh tuong tw nhu duge md ta trong
Vi du 3 c6 (1S, 2R)-2-aminoxyclopentan-1-ol thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha
lodng hdn hop phan tmg trong bude cudi cling bing MeOH va sau d6 tinh ché bang HPLC

diéu ché (pH = 2, axetonitril/nuéc +TFA) thu dugc san phdm mong mudn & dang mudi

TFA. LC-MS dugc tinh cho C4sHs1CIF2NoO4 (M+H)™: m/z = 854,4; tim duoc 854,5.

Vi du 10, Axit  4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-(((2S,4R)-4-hydroxy-2-
metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-
3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
yl)etyl)bixyclo[2.2. 1 ]heptan- 1-carboxylic

@ﬁ Yy “*{REL

Diéu ché hop chat nay bang cach st dung quy trinh tuong tw nhu dugc mé ta trong
Vi du 3 voi (3R, 58)-5-metylpyrolidin-3-ol thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha
logng hdn hop phan tng trong bude cudi cing bing MeOH va sau d6 tinh ché bang HPLC
didu ché (pH = 2, axetonitril/nuéc +TFA) thu duoc san phdm mong mudn & dang mubi

TFA. LC-MS duogc tinh cho CssHs;ClIF2NoO4 (M+H)": m/z = 854,4; tim dugc 854,3.

Vi du 11, Axit  4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-(((2R,4R)-4-hydroxy-2-
metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-
3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
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yletyl)bixyclo[2.2.1]heptan-1-carboxylic

¢ N
NS TP
N N o}
HO"'CN(VG\J)\H O o ! HG

Diéu ché hop chat nay bang cach sir dung quy trinh trong tu nhu dugc md ta trong
Vi du 3 ¢6 (3R, 5R)-5-metylpyrolidin-3-ol thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha
loang hdn hop phan tmg trong budc cudi ciing bing MeOH va sau d6 tinh ché bang HPLC
diéu ché (pH = 2, axetonitril/nudc +TFA) thu duge san phdm mong mudn & dang mudi
TFA. LC-MS dugc tinh cho C4sHsiCIF2NgO4 (M+H)": m/z = 854,4; tim duoc 854,3.
Vi du 12, Axit  4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-(((2R,4S)-4-hydroxy-2-
metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-
3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
yl)etyl)bixyclo[2.2.1]heptan—l-carboxylic

b m/ké:} Zii
w
Diéu ché hop chat nay bang cach st dung quy trinh tuong tu nhu duge md ta trong
Vi du 3 v6i (3S,5R)-5-metylpyrolidin-3-ol thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha
logng hdn hop phan ung trong bude cudi cung bang MeOH va sau d6 tinh ché bang HPLC

diéu ché (pH = 2, axetonitril/nudc +TFA) thu duge san phdm mong muén & dang mubi

TFA. LC-MS dugc tinh cho C4sHs1C1IF2NoOs (M+H)": m/z = 854,4; tim dugc 854,3.

Vi du 13. Axit  4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxyazetidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoy]l)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1 heptan-1-

carboxylic
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Diéu ché hop chét nay bang céach st dung quy trinh tuong tw nhu duge md ta trong
Vi du 3 ¢6 azetidin-3-ol thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha loang hon hop phan
{mg trong budc cudi cling bang MeOH va sau d6 tinh ché bang HPLC didu ché (pH = 2,
axetonitril/nudc +TFA) thu dugc san phém mong mubn & dang mudi TFA. LC-MS duogc
tinh cho C43H47CIF2NoOs (M+H)*: m/z = 826,3; tim dugc 826,4.

Vi du 14. Axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxy-3-metylazetidin-1-
ylmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-

carboxylic

ﬁ#‘#ﬁi

Diéu ché hop chét nay bing cach str dung quy trinh twong tw nhu duge md ta trong
Vi du 3 v6i 3-metylazetidin-3-ol thay thé cho (S)-pyrolidin-3-ol (Buéc 5). Pha lodng hdn
hop phan ting trong bude cudi cling bing MeOH va sau d6 tinh ché bang HPLC diéu ché
(pH = 2, axetonitril/nugc +TFA) thu duoc san phim mong mudn & dang mudi TFA. LC-
MS duoc tinh cho CasHaoClF2NoO4 (M+H)": m/z = 840,4; tim dugc 840,3.

Vi du 15. Axit (S)-4-(2-(2-((3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-bipheny]]-3-
yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-5-
yl)etyl)bixyclo[2.2. 1 ]heptan—l -carboxylic

Diéu ché hop chét nay bang cach sir dung quy trinh twong tu nhu dugc mo ta trong
Vi du 1 vbi 2-metyl-3-(4,4,5, 5-tetrametyl-1, 3, 2-dioxaborolan-2-yl)anilin (Combi-Blocks,
cat#PN-9127) thay thé cho 2-clo-3-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-yl)anilin
(Budrc 4) va (S)-pyrolidin-3-ol thay thé cho (R)-pyrolidin-3-ol (Bucc I). Pha lodng hdn hop
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phén tng trong budce cudi ciing bing MeOH va sau d6 tinh ché bang HPLC diéu ché (pH
= 2, axetonitril/nuéc +TFA) thu dugc san phdm mong mubn & dang mubi TFA. LC-MS
duoc tinh cho C4sHs2F2NoOs (M+H)"™: m/z = 820,4; tim dugce 820,4.

Vi du 16. Axit (S)-4-(2-2-((3'-((2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
ylmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-5-

yDetyl)bixyclo [2.2. 1 ]heptan- 1-carboxylic

Ho@ﬁ Savh Ydﬁ%

Diéu ché hop chat nay bang cach st dung quy trinh tuong tw nhu duge md ta trong
Vi du 1 v&i 2-metyl-3-(4,4,5,5-tetrametyl-1, 3, 2-dioxaborolan-2-yl)anilin (Combi-Blocks,
catPN-9127) thay thé cho 2-clo-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)anilin
(Bude 4) va (S)-3-metylpyrolidin-3-ol thay thé cho (R)-pyrolidin-3-ol (Budc 1). Pha loding
hén hop phan tmg trong budc cudi ciing bing MeOH va sau d6 tinh ché bang HPLC diéu
ché (pH = 2, axetonitril/nuéc +TFA) thu dwoc san phdm mong mudn & dang mubi TFA.
LC-MS dugc tinh cho Ca6HsaF2NoO4 (M+H)": m/z = 834,4; tim dugc 834,4.

Vi du A. Thtr nghiém lién két huynh quang phan giai theo thoi gian dong nhat (HTRF) cua
PD-1/PD-L1

Céc thir nghiém duoc tién hanh trong dia polystyren 384 giéng mau den tiéu chuin
v6i thé tich cudi 14 20 pL. DAu tién, cic chat trc ché dugc pha lodng theo day trong DMSO
va sau d6 duge thém vao céc giéng cua dia trude khi bd sung cac thanh phan phan ung
khac. Nong d6 cudi cung cia DMSO trong thir nghiém nay 1 1%. Cac thit nghiém duoc
tién hanh & 25 °C trong dung dich dém PBS (pH 7,4) v6i Tween-20 0,05% va BSA 0,1%.
Protein PD-L1 tai t5 hop ctia ngudi (19-238) véi thé His & déu ciing C dugc mua tir hing
AcroBiosystems (PD1-H5229). Protein PD-1 tai t& hop clia ngudi (25-167) véi thé Fe tai
dAu cudi C cling duoe mua tir hing AcroBiosystems (PD1-H5257). Céc protein PD-L1 va
PD-1 dugc pha lodng trong chat &ém thir nghiém va 10 pL dung dich duge thém vao cac

giéng cta dia. Cac dia dugc ly tdm va cac protein duge U trude véi cac chat e che trong
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40 phut. Sau khi 0, thém 10 pL chét dém phat hién HTRF ciing v6i khang thé khang IgG
ctia ngudi duge danh déu bang Europi cryptat (PerkinElmer-AD0212), dac hiu dbi véi
khang thé Fc va khang thé khang His duoc lién hop véi SureLight®-Allophycoxyanin
(APC, PerkinElmer-AD0059H). Sau khi ly tdm, dia dugc 0 & 25 °C trong 60 phut trude
khi doc trén diu doc dia PHERAstar FS (ty 18 665nm/620nm). Nong do cudi trong thir
nghiém 1a PD1 - 3 nM, PD-L1 10 nM, europi khang thé khéng IgG ngudi 1 nM va khéng
thé khéang His-Allophycoxyanin 20 nM. Viéc xac dinh ICso dugc thue hién béng cach chinh
hop dudng cong ciia hoat tinh dbi ching theo phén trdm so véi logarit ctia ndng do chét e

ché bang cach st dung phan mém GraphPad Prism 5.0.

Vi du B. Thir nghiém phosphataza chira mién ctia ving ddng nhét Src 2 (SHP)

Té bao U20S/PD-L1 (DiscoveRx Corporation) dugc gift trong moi trudng
McCoy’s 5A ¢6 b6 sung FBS 10%, puromyxin 0,25 pg/mL. Sau khi loai bd méi truong
nudi cdy, méi trudng t& bao dugc thay thé bang méi trudng thir nghiém (moi truong
RPMI1640 c6 FBS 1%). Té bao U20S/PD-L1 sau d6 dugc thém vao dia thir nghiém day
mau den trong sudt c6 384 giéng (dia nudi cdy mé CELLCOAT®, Greiner Bio-One) & mét
d6 5000 té bao trén giéng trong 20 pL mdi trudong thir nghiém. Cac hop chét thir nghiém
duoc diu ché bang cach pha lodng ndi tiép trong DMSO va trude tién 125 nL hop chat
duoc chuyén vao giéng cta dia 384 REMP (Thermofisher) bang bd diéu khién chit long
ECHO (Labcyte) tiép theo 12 bd sung 27,5 pL mbi trudng thir nghiém vao. Hop chét trong
mdi trudng thir nghiém 5 pL/giéng duge chuyén vao dia té bao c6 DMSO 0,05% trong thir
nghiém cudi cing & ndng d6 0,25 uM. Céc t& bao Jurkat-PD-1-SHP (DiscoveRx
Corporation) dugc nubi cdy trong moi truong RPMI1640 dugc b6 sung FBS 10%,
Hygromyxin B 250 pg/mL, G418 500 pg/mL. Sau khi thay thé moi trudong nudi cdy bang
mdi trudng thir nghiém, 5.000 t& bao Jurkat-PD-1-SHP trong 20 pL dugc phén tn vao mdi
giéng. U dfa thir nghiém & 37 °C, CO, 5% trong 2 gid trudce khi 2,5 pL thude thir PathHunter
1 (DiscoveRx Corporation) duoc thém vao mdi giéng. Lac dia thir nghiém trong 1 phut &
téc d6 350 vong trén phut trong bong t6i tiép theo 1a bd sung 10 pL thudc thir PathHunter
2 (DiscoveRx Corporation) vao. Tin hiéu phat quang héa hoc dugc ghi bang bd doc
TopCount (Perkin Elmer) sau khi 0 & nhiét d¢ trong phong trong 1 gio. Céac giéng ¢6
DMSO duoc sit dung lam ddi chimg duong va céc giéng khong chira té bao duge st dung

lam d6i ching 4m. Viéc x4c dinh ICso dugc thuc hién bé“mg cach chinh hgp dudng cong
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ctia hoat tinh ddi ching theo phin trim so v6i logarit cia ndng d6 hop chét bang cach sir

dung phan mém GraphPad Prism 6.0.

Vi du C. Thir nghiém yéu té hat nhén ctia té bao T duoc hoat héa (NFAT)

Té bao PD-L1 aAPC/CHO-K1 (Promega) duoc gift trong mdi trudng F-12 ¢6 bd
sung FBS 10%, Hygromyxin B 200 pg/mL, Geneticin (G418) 250 pg/mL. Té bao hiéu tng
Jurkat-PD-1-NFAT (Promega) dugc nudi cdy trong méi truong RPMI 1640 duge bd sung
FBS 10%, Hygromyxin B 100 pg/mL, G418 500 pg/mL. Mai truong nudi cdy chira té bao
PD-L1 aAPC/CHO-K1 trudc tién dugc thay thé bing méi truong thir nghiém (mdi truong
RPMI1640 c6 FBS 1%). Sau d6 té bao PD-L1 aAPC/CHO-K1 dugc thém vao dia thu
nghiém déy trong sudt mau tring c6 384 giéng (dia nudi cdy mé CELLCOAT®, Greiner
Bio-One) & mat d6 8000 trén mdi giéng trong 10 pL méi trudng thir nghiém. Céc hop chat
thir nghiém duoc diéu ché bang cach pha lodng ndi tiép trong DMSO va trude tién 0,8 uL
hop chit thir nghiém trong DMSO duoc chuyén vao giéng clia dia 384 REMP
(Thermofisher) bang thiét bi PlateMate Plus (Thermofisher) sau d6 1a bb sung 50 pL mdi
trudng phu dia vao. 5 pL hop chét trong méi truong thir nghiém duge chuyén vao cac té
bao ¢6 DMSO 0,4% trong thir nghiém cudi cing & néng dd 2 uM. Sau khi loai bd moi
truomg nudi cdy, 10.000 t& bao hiéu tmg Jurkat-PD-1-NFAT trong SuL moi trudong thit
nghiém dugc phén tan vao mdi giéng. U dia thir nghiém & 37 °C, CO2 5% trong 24 gid.
Sau khi dé dfa thir nghiém can bang dén nhiét d6 trong phong trong 15 phut, thém thude
thir Bio-Glo™ (Promega) vao v6i ndng d6 20uL/giéng. Sau 8 phit 0 & nhiét do trong
phong, d6 phat quang duoc doc bing méay doc vi dia Pherastar (BMG Labtech). S6 14n cam
tmg (FOI) duoc tinh dua trén ty 16 phat quang dugc chuin héa dbi véi cac giéng DMSO
trong mdi dia thir nghiém. Phin trim cam tmg t6i da duoc tinh trén co s& ty 1€ gifta FOI
cao nhét ciia mdi hop chét va FOI t8i da ctia hop chat ddi ching trong timg dia thir nghiém.
Cac giéng c6 DMSO duoc cung cap lam dbi chimg 4m va céc giéng chira hop chit ddi
ching c6 FOI cao nhat duoc st dung lam dé6i chimng duong. Viéc xac dinh EC50 dugc thuc
hién bang cach chinh hop dudng cong ctia hoat tinh d6i chimg theo phan tram so véi logarit

ctia ndng d6 hop chat bang cach str dung phan mém GraphPad Prism 6.0.

Viduy D. Thit nghiém ndi bao héa mau toan phﬁn cua PD-L1
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Dé x4c dinh su ndi bao héa PD-L1 trong mau toan phin clia ngudi, mau nguoi binh
thuong (Biological Specialty Corp, Colmar. PA) dugc 0 khi ¢ mat hodc khong cé mat
khoang ndng do ctia hop chét thir nghiém va interferon y ctia ngudi 1 ng/mL (R&D Systems
Inc. Minn. MN) trong “dia thir nghiém 2mL” 96 giéng (Corning, Corning NY) trong 18-
20 git & 37°C. Sau d6 nhudém mau bang PD-L1 (MIH]1, eBioscience; hoic BD Biosciences
San Jose, CA), CD14 (Life Technologies, Carlsbad, CA) trong 30 phut trong béng t1 &
nhiét d6 trong phong. Céc té bao méu toan phan/hdng cau duogc ly giai/cd dinh (dung dich
dém ly giai BD Biosciences) trong 5 phit & 37°C trong bong t8i va sau d6 ly tim & toc do
1600 vong trén phit trong 5 phit. Cac t& bao duogc tao huyén phu lai trong dung dich dém
méau nhudm (BD Bioscience, San Jose, CA) va chuyén vao dia dy tron 96 giéng (Corning).
Céc té bao duoc dong mo trén CD14+ (BD Biosciences) va su biéu hién PD-L1 duoc xac
dinh bang cudng d6 huynh quang trung binh (MFI) (BD LSRFortessa™ X-20). Viéc xé4c
dinh ICsp dwoc thuc hién bang cich chinh hop dudng cong ciia tic ché ciia hop chit theo
phin trim so v&i logarit ctia ndng d hop chét bang cach sir dung phan mém GraphPad

Prism 7.0.

Vidy E. Dugc dong hoc in vivo ¢ chudt céng va khi

Dbi véi cac thir nghiém dugc déng hoc in vivo, cac hop chét thir nghiém duoc dung
cho chudt Sprague Dawley gidng duc hodc khi Cynomolgus gidng duc va giéng cdi trong
tinh mach hodc théng qua dudng miéng. D4i v6i viée dinh lidu trong tinh mach (IV), cac
hop chét thir nghiém dugc dinh lidu & 0,5 &én 1 mg/kg bing cach sir dung dang bao ché
chira dimetylaxetamit 10% (DMAC) trong nudc mudi dugc axit héa thdng qua lidu 16n IV
ddi v6i chudt va truyén IV 5 phut hodc 10 phut déi véi khi. D4i véi viée dinh lidu qua
duong miéng (PO), cac hop chat thir nghiém duoc dinh lidu ¢ 1,0 dén 3,0 mg/kg bang cach
sir dung DMAC 5% trong metylxenluloza 0,5% trong dung dich dém xitrat (pH 3,5). Cac
mAu méu duoc thu thap trude khi ding liéu va céc thoi diém khéac nhau 1én t6i 24 gid sau
khi diing lidu. Tt ca cic mAu méu dugce thu thap bang cach str dung EDTA lam chét khang
dong va dugc ly tAm dé thu duoc cac mau huyét twong. Nong d6 huyét tuong ctia cac hop
chit thir nghiém duoc x4c dinh bing phwong phap LC-MS. Nong d6 huyét twong do dugc
duoc st dung dé tinh thong s6 PK bing phwong phap phan tich khéng ngin chudn bing
cach st dung chuong trinh phin mém Phoenix® WinNonlin (phién ban 7.0, Pharsight
Corporation).
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O chudt va khi, viéc dinh lidu caxet cta cac hop chét thir nghiém duogc tién hanh dé
thu duge cac thong sé PK so bo.
Céc thi nghiém duge dong hoc in vivo dbi v6i cho beagle duc c6 thé dugc thue hién

trong cac diéu kién dugc mo ta & trén day.

Céc két qua tu Vidu A-E dbi véi cac hop chét cua ph?m vi du thue hién sang ché

Céc hop chét ctia phin vi du thuc hién sang ché duoc danh gia trong mdi thir nghiém
trong s6 thir nghiém lién két HTRF PD-1/PD-L1 (Vi du A), thir nghiém SHP (Vi du B),
thir nghiém NFAT (Vi dy C), va thir nghiém n6i bao héa méu toan phan, 24 gid (Vi du D).

Céc két qua dbi véi cac hop chét cua vidu 1, 2, va 9 duge chi ra trong Bang 1. Céc
két qua dbi v6i cac hop chét ctia vi du 3, 4, 7, va 14 dugc chi ra trong Bang 2. Céc két qua
d6i véi cac hop chét ctia vi du 5 va 6 duoc chi ra trong Bang 3. Céc két qua ddi véi céc
hop chét cta vi du 8, 10, 11, va 13 duogc chi ra trong Bang 4. Céc két qua dbi véi cac hop

chét ctia vi du 12, 15, va 16 duoc chi ra trong Bang 5. “nt” ¢6 nghia 1a khong duge thi

nghiém.
Bang 1
ICso lién két | ECso ICso  mAau
1Cso SHP .
Vidu HTRF NFAT toan phan
(nM)
(nM) (nM) (nM)
1 2,2 2 3 7,9
2 1,5 4 3,9 8
9 1,7 3 4 6,4
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ICso lién két | ECso 1Csg mau
1Cso SHP .
Vidu HTRF NFAT toan phan
(nM)
(nM) (nM) (nM)
3 1,5 4 2,5 18
4 1,9 3,5 17
7 1,5 4 2,2 16
14 1,7 3 3 20
ICso lién két | ECso ICso  méu
ICso SHP .
Viduy HTRF NFAT toan phan
(nM)
(nM) (nM) (nM)
5 2,1 9,2 4 60
6 nt 8,2 2,2 31
ICso lién két | ECso ICso mau
I1Cs0 SHP .
Vidu HTRF NFAT toan phan
(nM)
(nM) (nM) (nM)
8 1,5 7 4 33
10 1,5 4 4 35
11 1,5 5 3 27
13 1,8 3 3 24
ICso lién két | ECso 1Cso mau
ICso SHP .
Vidu HTRF NFAT toan phan
(nM)
(nM) (nM) (nM)
12 1,5 41 3 30
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15

1,5

2,9

57

16

1,7

2,4

53

Mot sb hop chét trong phén vi du thue hién sang ché cling duoc danh gia dugc dong
hoc & chuot céng hodc khi duéi cac didu kién nhu dugce chi ra trong Vi du E (xem Bang 6
va 7). Bang 6 va 7 chi ra thé tich phan b biéu kién & trang thai 6n dinh (Vss), d6 thanh thai
biéu kién trong toan bod co thé cia thude tir huyét twong (C1), thoi gian ban thai (ti2), ndng
6 t6i da (pic) trong huyét twong (Cmax), dién tich duéi dudng cong ndng do-thdi gian trong
huyét tuong tir thoi diém 0 dén vo cting (AUCo-inf), va d0 sinh kha dung (F). Trong bang 6
va Bang 7, cac két qua tur cac nghién ctru lidu caxet: Vs, Cl, va ti 14 trén co s liéu IV 1,0

mg/kg va Cmax, AUCo.in, va F 14 trén co sé lidu PO 3,0 mg/kg.

Béng 6: Cac két qua dugc dong hoc trén chudt cong in vivo

Vide | Ve@ke) | " 1 (@i0) | Cowe (M) | | (o4)
(L/gid/kg) (nM*gidy)

1 1,75 0,369 4.4 166 1400 14

2 2,63 0,471 4.4 111 1070 14

5 1,63 0,416 3,9 241 1650 19

6 2,99 0,764 4,5 182 1430 30

Bang 7: Céc két qua duoc dong hoc trén khi Cynomolgus in vivo

Vide | Vewie | O 1 (@8) | Coae (M) |0 (o)
(L/gio’kg) (nM*gi0)

1 1,01 0,255 6,35 794 8240 59

2 1,36 0,287 6,23 579 6840 57

5 1,14 0,296 8,48 1300 11100 89

Céc hop chit tir cong b bang sang ché My s6 20180179202 (*202) cling dugc thir
nghiém trong cac thir nghiém ctia Vidu A, B, C, va D (xem Bang Al; S6 vi du tham chiéu
dén séng ché s6 202). Mot sb hop chét cling dugc dénh gia vé duoc dong hoc & chudt céng

(PO tai lidu 3,0 mg/kg) dudi cac diéu kién nhu dugc chi ra trong Vi du E (xem Bang A2).
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Trong bang A2, cac két qua tir cac nghién clru lidu caxet: Vs, CL, va t12 12 trén co s& lidu
IV 1,0 mg/kg va Cmax, AUCo.inf, va F 1a trén co s& 1iéu PO 3,0 mg/kg.

Céc hop chit tir cong bd bing sang ché My s6 20180177870 (*870) ciing dugc thir
nghiém trong cac thir nghiém ctia Vidu A, B, C, va D (xem Bang A3; S& vi du tham chiéu
dén sang ché sb 870). Mot sb hop chét cling dugc danh gia vé dugc dong hoc & chudt céng
(PO tai liéu 3,0 mg/kg) dudi cac didu kién nhu dugc chi ra trong Vi du E (xem Bang A4).
Trong bang A4, cac két qua tir cac nghién ciru lidu caxet: Vs, Cl, va ti 14 trén co so liu
IV 1,0 mg/kg va Cimax, AUCo.int, va F 14 trén co s& lidu PO 3,0 mg/kg.

Céc hop chét tir cong bd bang sang ché My s6 20180179197 (‘197) ciing dugce thir
nghiém trong cac thr nghiém ctia Vidu A, B, C, va D (xem Bang AS; S4 vi du tham chiéu
dén sang ché s6 197). M6t s6 hop chét ciing dugc danh gia vé duge dong hoc & chudt cong
(PO tai lidu 3,0 mg/kg) dudi cac didu kién nhu duge chi ra trong Vi du E (xem Béang A6).
Trong bang A6, cac két qua tir cc nghién ctru lidu caxet: Vi, Cl, va ti 12 trén co sé liéu
IV 1,0 mg/kg va Cmax, AUCo-inf, va F 1a trén co s& 1iéu PO 3,0 mg/kg.

Phin mé ta cia cong bd bang sang ché My s6 20180179202, 20180177870, va
20180179197 dugc dua toan bg vao ddy bang cach tham chiéu.
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I 0] RSa N 2 R4a
N H I
N X
\ 7 N |
/N N Rza N ~~> X
R1a

ICso ICso
Vi lién ECso |ICso | mau
1 P
o X R R | R | R két | NFAT |SHP |toan
u \
‘ HTRF | (nM) | (nM) | phén

(nM) (nM)
47| CH HOZC’O"""\,,J al [Me | &Y 17 45 |62 | 149
48 | CH Hozcm.-O.‘..«\sﬁ | Me | &Y |2 18 |56 |85
49 | cH H<’z<3""‘<:>"""\rﬁ a (Me| &Y |15 43 |55 |19

H
51| cH HOzC’O"""\IH Cl | Me ”"N‘Q 1,5 |138 |54 |471
HO

52 | cH Hozc—<:>......\_é a [Me| &Y 127 |15 |51 |67
53| CH “°2C"“'<:>""“\_i a |Me| &7 25 |26 |69 |92
55| CH HOzC""'O"""\HJ al [Me| &Y |21 |35 |14 |93
56 | CH HOzC""'<:>"""\rH Cl | Me é-Nd““‘OH 1,8 |21 |67 |65
61 | CH Hozc—<:>u~u\_g Cl | Me ad“’“ 22 |24 |6 |9
63 | ci | e O [ Me | Me| (Y 25 |27 |53 |16
65 |t | e o |a | &0r™ e 18 (67 |98
66 | CH Hozc—O-.....\_% Me | Cl | &Y <15 |23 |57 |84
69 | N HOzC—O'""'\HJ Cl [Me| &Y (25 (37 |25 | 169
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Bang A2
Vid Ve Wke) | < @) | Coae ) | U | o)
idu ti (gio max (D 0
* N Lgioike) v (nM*gid)
47 8,99 2,47 5,79 38 309 20
48 3,73 1,39 2,78 61 412 14
52 3,82 1,50 2,55 29 205 7
Bang A3
R5a
N/
0 R3a N
\ O H I/\gi)
R &
(—:§\/N R?2 o
N .
R1a’
I1Cso - ICso
1Cso
Lién ECso mau
Vi , SHP
; R'a R | R3® | R% két NFAT toan
u \
HTRF |(nM) phén
(nM)
(nM) (nM)
84 HO:C&N Cl |Cl |Me 8,3 47 69 |97
102 HO:C@-;N Me | Cl | Me 2,4 76 4,9 | 149
119 H0z66—>ﬂ Cl | Me | Me 3,4 82 49 [178
176 HO:C@-;J Cl |Cl |Et 2,9 122 |17 |732
177 HOzC@THJ Cl |Cl |iPr 1,5 31 57 |185
178 HQC*@—}] Cl [Cl | <O 1,9 82 13 | 587
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179 HOzC*@ﬂﬂd Cl |Cl @o 18 709 |61 |nt
180 | e~ |l a1 | 1,5 |30 |44 |166
o CH.CH>OH
181 H02063 cl |cl g\_ 1,6 |41 |61 |16l
HO
182 | e~ | al |a g‘}_ 1,7 |30 |44 |92
D HO
183 “02"63 afcal [ ) |18 |18 |56 |49
Bang A4
Vid Vs (L/kg) “ @) | Come | | B o)
idu s (L/k ti2 (gio max 0
T Lgiokgy | 8 (nM*gid)
84 2,45 0,99 3,47 234 1200 28
102 1,96 1,14 1,90 398 1500 39
180 2,48 1,57 2,21 231 956 38
Béang A5
ICso ICso
Vi Lién |ECso |ICso | mau
i . ,
i Cau tric ket NFAT | SHP | toan
u N
HTRF | (nM) | (nM) | phén
(nM) (0M)
I o ~OH
N
P
SalRR st
265 \ 23 |15 |49 |62
N
HO
(0]
I o Q,‘\OH
N N
H \ »AN O r;l
267 O;@QN H(Q: 23 |39 |78 |121
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Bang A6
Vide |vewig | (@) | Com M) |0 | (o)
(L/gio/kg) (nM*gio)
265 145 3.82 - 57 398 g
267 222 : 328 108 687 2

Céc cai bién khic nhau cta sang ché, ngoai nhitng cai bién dugc mo ta trong ban
md ta ndy, s& dugc thiy rd d6i véi nhitng ngudi cé k¥ ning trong linh vuc k§ thudt nay tr
phin md ta trén ddy. Nhing cai bién nhu vay cling duge du dinh 13 ndm trong pham vi ctia
céc yéu cau bao ho kém theo. Mdi tai liéu tham khao, bao gdm nhung khong gi6i han tt
c4 bang sang ché, don ding ky sang ché va cong bd, duge trich dan trong don sang ché nay

duoc dua vao day toan bo bang cach tham chiéu.
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YEU CAUBAO HO

Hop chét c6 céng thie (I):

Jgﬁ S, Mﬁ%

hodc muoi duge dung cua nd; trong do:

1.

R! 1a CH3 hoic CI;
OH RS

K ,
QN N—L’a)dg’?&,HgCN—}e’hoaC éN‘jL

HO 13
3 R
Rz 1a , HO :

R3 1a H hodc CHs;
R* 1a H hoac CHs; va
R’ 1a H hodc CHs.

2. Hop chét theo diém 1, hodc mubdi dugc dung ctia né, trong dé

R! 1a CH; hoic Cl;

\\Q—; ) p:a Q,,/N 4 /QN—;

b

khi R! 1a Cl, thi R? 1a ¥

N—%
D7 0o
hoac s va

HO
b > .
CN——?& N—%
» «. HO'

khi R! 1a CHs, thi R? 1a HO hoic

Hop chét theo diém 2, hoic mubi duge dung ciia né, trong d6 R! 1a Cl; va R? 1a

3. '
(OH

O O -y

N N
HO , HO , hOéC
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4, Hop chét theo diém 2, hoic mudi duogc dung cta no, trong d6 R! 1a Cl; va R? 1a

Ot DO Ay e
,C , hodc )C .

HO HO'Z
9

5. Hop chit theo diém 2, hoic mudi dugc dung ctia né, trong d6 R! 14 CHs; va R? 1a

Ot O
¥ hoic HO') .

HO

6. Hop chét theo diém 1, trong do6 hop chét nay dugc chon tu:

axit (R)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoy]l)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c] pyridin-5-yl)etyl)bixyélo[2 .2.1]heptan-1-
carboxylic;

axit (R)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-
carboxylic;

axit (S)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1 ]heptan-1-
carboxylic;

axit (S)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1 Theptan-1-
carboxylic;

axit (R)-4-(2-(2-((3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-5-
yletyl)bixyclo[2.2.1]heptan-1-carboxylic;

axit (R)-4-(2-(2-((3'-((2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
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yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
yletyl)bixyclo[2.2.1]heptan-1-carboxylic;

axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-(pyrolidin-1-ylmetyl)pyrido[3,2-
d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-
tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic;

axit (R)-4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((2-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-
carboxylic;

axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((((1R,25)-2-
hydroxyxyclopentyl)amino)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-
biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic;

axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-(((2S,4R)-4-hydroxy-2-metylpyrolidin-1-
ylmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1 ]heptan-1-
carboxylic;

axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-(((2R,4R)-4-hydroxy-2-metylpyrolidin-1-
ylmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1 ]heptan-1-
carboxylic;

axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-(((2R,4S)-4-hydroxy-2-metylpyrolidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1 Theptan-1-
carboxylic;

axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxyazetidin-1-
yDmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-
1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1 Theptan-1-
carboxylic;

axit 4-(2-(2-((2-clo-3'-((2-(diflometyl)-7-((3-hydroxy-3-metylazetidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoy]l)-
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1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-
carboxylic;

axit (S)-4-(2-(2-((3'-((2-(diflometyl)-7-((3-hydroxypyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
yletyl)bixyclo[2.2.1]heptan-1-carboxylic; va

axit (S)-4-(2-(2-((3'-((2-(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-
yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-
yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-c]pyridin-5-
yletyl)bixyclo[2.2.1]heptan-1-carboxylic;

hoac mudi duge dung cua no.

7. Hop chét theo diém 2, trong d6 hop chit nay 1a axit (R)-4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-
metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-
c¢]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mudi duge dung ctia né.

8. Hop chat theo diém 2, trong d6 hop chit nay 1a axit (R)-4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)pyrido[3,2-d|pyrimidin-4-
yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-
imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hoic mudi duoc dung

cua no.

9. Hop chét theo diém 2, trong d6 hop chat nay la axit (S)-4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-
metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-
clpyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mubi duge dung ctia no.

10.  Hop chit theo diém 2, trong d6 hop chét nay la axit (S)-4-(2-(2-((2-clo-3'-((2-

(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-
yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-
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imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mudi duoc dung

cta no.

11.  Hop chét theo diém 2, trong d6 hop chat nay la axit (R)-4-(2-(2-((3'-((2-
(diflometyl)-7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-
dimetyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-
c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mubi dugc dung ctia né.

12.  Hop chét theo diém 2, trong d6 hop chat nay 1a axit (R)-4-(2-(2-((3'-((2-
(diflometyl)-7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-
yl)amino)-2,2'-dimetyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-
imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mubi duge dung

cua nd.

13.  Hop chit theo diém 2, trong d6 hop chat nay 1a axit 4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-(pyrolidin-1-ylmetyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-
biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-5-
yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mudi dugc dung ctia nd.

14.  Hop chat theo diém 1, trong d6 hop chit nay la (R)-4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-((2-metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-
metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-
c¢]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hoac mudi duoc dung ciia né.

15.  Hop chit theo diém 2, trong d6 hop chit nay l1a axit 4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-((((1R,2S)-2-hydroxyxyclopentyl)amino)metyl)pyrido[3,2-d]pyrimidin-4-
yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-SH-
imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mubi dugc dung

cua no.

16.  Hop chét theo diém 1, trong d6 hop chét nay la axit 4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-(((2S,4R)-4-hydroxy-2-metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-
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4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-
imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mudi dugc dung

cua no.

17.  Hop chit theo diém 1, trong d6 hop chét nay la axit 4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-(((2R,4R)-4-hydroxy-2-metylpyrolidin-1-yl)metyl)pyrido[3,2-
d]pyrimidin-4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-
tetrahydro-5H-imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc

muoi dugce dung cia nd.

18.  Hop chét theo diém 1, trong d6 hop chit nay 1a axit 4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-(((2R,4S)-4-hydroxy-2-metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-
4-yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-

imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hoic mubi duge dung

cua no.

19.  Hop chit theo diém 1, trong d6 hop chit nay 1a axit 4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-((3-hydroxyazetidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2'-
metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-imidazo[4,5-
cJpyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hoic mudi duge dung ctia né.

20. Hop chit theo diém 2, trong d6 hop chit nay la axit 4-(2-(2-((2-clo-3'-((2-
(diflometyl)-7-((3-hydroxy-3-metylazetidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-
yl)amino)-2'-metyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5H-
imidazo[4,5-c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mudi duoc dung

cua nd.

21.  Hop chét theo diém 1, trong d6 hop chat nay 12 axit (S)-4-(2-(2-((3'-((2-(diflometyl)-
7-((3-hydroxypyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-dimetyl-
[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-c]pyridin-5-
yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mubi duge dung ctia nd.
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22.  Hop chat theo diém 1, trong d6 hop chat nay la axit (S)-4-(2-(2-((3'-((2-(diflometyl)-
7-((3-hydroxy-3-metylpyrolidin-1-yl)metyl)pyrido[3,2-d]pyrimidin-4-yl)amino)-2,2'-
dimetyl-[1,1'-biphenyl]-3-yl)carbamoyl)-1-metyl-1,4,6,7-tetrahydro-5SH-imidazo[4,5-
c]pyridin-5-yl)etyl)bixyclo[2.2.1]heptan-1-carboxylic, hodc mudi duge dung ctia né.

23.  Ché phdm duoc chira hop chét theo diém bat ky trong sb cac diém tir 1 dén 22, hozc

mudi duge dung ctia no, va ta dugce hodc chat mang dugce dung.
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