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Linh vwe ky thuat dwoc dé cap

Sang ché @& cap dén hop chit méi 1a chét tic ché kinaza IRAK4. Séng ché ciing
d& cap dén phuong phap diéu ché hop chit va duge phAm chtra hop chét nay.

Tinh trang k§ thuit ciia sing ché

Kinaza-4 két hop-thu thé interleukin-1 (IRAK4) 13 serin—threonin kinaza déng
vai trd lam chét trung gian trong dong thac tin hidu thu thé interleukin-1/giéng Toll (TL-
1/TLR). Cu thé hon, IRAK4 tham gia hoat hoa dong théc tin hi¢u gen dép (mg so cép
su biét hod dang tuy protein thich tng 88 (MyD88) va dugc gia thuyét dong vai tro trong
rdi loan viém va xo hod, nhu bénh viém khép dang thép (RA), bénh viém rudt (IBD),
bénh gut, bénh Lyme, bénh viém khép, bénh Véy nén, bénh viém xuong chiu, bénh
lupus ban dé hé théng (SLE), hdi chiing Sjogren, bénh viém co tim do virut, tén thuong
md cip tinh va man tinh, bénh gan nhiém m& khong phai do rugu (NASH), viém gan
do rugu va bénh than, bao gém bénh thidn man tinh va bénh than do tiéu duong. Ngoai
ra, IRAK4 déng vai trod trong mot s bénh ung thw nhét dinh va dugc gia thuyét dong
vai tro trong bénh viém lién quan dén nhiém khuén da day rudt, bao gébm C. difficile.
Tin hiéu thong qua IL-1R/TLR din dén su hoat hoa MyD88 ma tuyén md IRAK4 va
IRAK dé tao thanh phitrc hop tin hiéu. Phitc hop nay sau d6 twong tac v6i mot loat cac
kinaza, protein thich Gng, va ligaza, cubi ciing din dén hoat ho4 chét ting cudng-chudi
nhe-kapa yéu t6 nhan ctia té bao B duogc hoat hoa (NF-«B), protein-1 hoat hoa (AP1),
protein gin két-yéu t6 dap tmg-AMP vong (CREB) va yéu té diéu hoa-interferon (IRF),
bao gdm IRF5 va IRF7, gay cam Gng tao ra xytokin tién viém nhiém va interferon typ

L

Do d6, chat trc ché IRAK4 ¢6 thé hitu ich trong diéu tri 161 loan viém va xo hod,
nhu bénh viém khép dang thép (RA), bénh viém rudt (IBD), bénh gut, bénh Lyme, bénh
viém khép, bénh Véy nén, bénh viém xwong chau, bénh lupus ban dé hé théng (SLE),
hdi ching Sjogren, bénh viém li€én quan dén nhiém khudn da day rudt, bao gdbm C.
difficile, bénh viém co tim do virut, tdn thuong mé cip tinh va man tinh, bénh gan nhiém
m& khong phai do ruou (NASH), bénh viém gan do rugu va bénh than, bao gdm bénh
thdn man tinh va bénh than do tiéu duong. (Joosten, L.AB et al., TOLL-LIKE
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RECEPTORS AND CHRONIC INFLAMMATION IN RHEUMATIC DISEASES:
NEW DEVELOPMENTS, Nat. Rev. Rheumatol., 346 | JUNE 2016 12; 344-357 dugc
cong bd tric tuyén ngay 12 thang 5 nim 2016) (Valaperti, A. et al., INNATE IMMUNE
INTERLEUKIN-1RECEPTOR-ASSOCIATED KINAZA 4 EXACERBATES VIRUL
MYOCARDITIS BY REDUCING CCR5*CD11b" MONOCYTE MIGRATION AND
IMPAIRING INTERFERON PRODUCTION, Circulation, 128 | SEPTEMBER 2013
14; 1542-1554), cling nhu bénh interferon typ I, nhu hoi chimg Aicardi-Goutieres, bénh
lupus dang cudce gia dinh, va bénh mach véng mac kém theo loan dudng chét tréng nio,
(Lee-Kirsch et al., TYPE I INTERFERONOPATHIES—AN EXPANDING DISEASE
SPECTRUM OF IMMUNODYSREGULATION, Semin. Immunopathol. (2015)
37:349-357), (Leaf, I.A. et al., PERICYTE MYD88 AND IRAK4 CONTROL
INFLAMMATORY AND FIBROTIC RESPONSES TO TISSUE INJURY, The
Journal of Clinical Investigation, 127 | JANUARY 2017 1; 321-334), (Seki, E. et al,,
TLR4 ENHANCES TGF-B SIGNALING AND HEPATIC FIBROSIS, Nature
Medicine, 13 | NOVEMBER 2007 11; 1324-1332), (Garcia-Martinez, 1. et al,
HEPATOCYTE  MITOCHONDRIAL DNA  DRIVES NONALCHOLIC
STEATOHEPATITIS BY ACTIVATION OF TLRY9, The Journal of Clinical
Investigation, 126 | MARCH 2016 3; 859-864).

Ngoai ra, mot s6 bénh ung thu nhit dinh, bao gbém u lympho, c6 thé chira mot
hodc nhiéu dot bién & protein thich rmg MYDSg, dan dén dong thac tin hiéu hoat hoa
chu thanh ma c6 thé thic diy su sdng sét cuia té bao khéi u. (Kelly et al., IRAK4
inhibitors for autoimmunity and lymphoma, J. Exp. Med. 2015 Vol. 212 No. 13 2189—
2201)

Do d6, chét trc ché IRAKA4 c6 thé hitu ich trong diéu tri bénh ung thu, bao gém u
lympho.

Hién chua cé dugc phém {tc ché TIRAK4 dugc cép phép luu hanh. Do do, s€ 1a
hitu ich cung cdp hop chét tGc ché IRAK4 ¢6 tinh chét thich hop d sir dung lam dugc
chét cho dong vat c6 vu, cu thé 1a ngudi. Viéc xem xét lua chon dugc chit 14 da yéu td.

Céc dac tinh cda hop chit bao gém d6 cong hiéu nham dich, dugc dong hoc, pKa, do
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tan, do dn dinh (vi dy, do on dinh chuyén hod) va tac dung ngoai dich (bao gﬁ")m ddc tinh

tiém 4n 1én tim), ciing nhu twong tac thudc tiém 4n thuong dugc xéc dinh.

Su trc ché kénh ion & tim dugec mi hod bsi gen lién quan dén-ether-a-gogo
(hERG) & ngudi c6 thé din dén loan nhip tim, ddy 1a quan ngai chu yéu trong phét hién
va phat trién thude. K§ thuat kep rap ndi dién sinh Iy tw dong cho phép dénh gid tac dung
ctia kénh hERG sém trong phat trién thubc dé hd tro chuong trinh y hoa hoc va tré thanh
k¥ thuét thuong quy & cong ty duoc pham. Early identification of hERG liability in drug
discovery programs by automated patch clamp, Front Pharmaco. (2 Sept. 2014); 5: 203.

W02016210034, WO02016210036, W02015150995, W02016127024, va
WO02016210037 dé cap dén hop chit duge cho 13 hitu ich lam chét tc ché IRAKA4.

Ban chit ky thuit clia sing ché

Sang ché d& xuét hop chit va dwoc phdm hitu ich lam chit trc ché IRAK4. Mot
vai hop chat ctia sang ché c6 thé c6 ung dung trong dugc pham, cling véi it nhét mot t4
duoc dugc dung, dé didu tri cho dbi tugng can diéu tri. Hop chét cta sang ché cling dugce
tim thdy dé uc ché sy san sinh xytokin tién viém TNFa, IL-6, IL-1p, IL-8, IL-12, IL-23
va interferon typ I IFNa va IFNS, tht ca cac chét 1a chét trung gian clia qua trinh viém
va dép tmg mién dich. Sang ché ciing dé xuét ché pham, bao gbdm duoc pham, b kit bao

gdm hop chét, va phuong phap st dung va didu ché hop chit.

Theo mot phuong 4n, séng ché @& xut hop chit c6 cong thirc (I):

HO

@

hoic mudi duge dung hodc chat dong phéan clu trac cua no, trong do:

_4-
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R! duoc chon tir H, do-té-ri hodc Ci.alkyl, va Craalkyl nay tuy y dugc thé boi

mot hodc nhi€u halo;

R2 duoc chon tir H, do-té-ri hodc Cialky, va alkyl nay 13 tuy y dugc thé bdi mot

hodc nhiéu halo; hodc

R! va R, clng véi nguyén tir cacbon ma ching gin véi, tao thanh C3-C6

xycloalkyl; va
R? 12 Co-qalkyl-CN.
Theo mot phuong 4n, R? 13 H.
Theo mot phuong an, R! 14 metyl.
Theo mdt phwong 4n, R3 14 —CN.

Theo phuong an khac, sang ché d& xuét hop chit c6 cong thuc II:

R; R2

7,
2
2
2

HO

ay
hodc mubi dugc dung hodc chét df‘)ng phéan cAu tric cua no, trong do:

R! dugc chon tir H, do-té-ri hodc Cialkyl, va Cisalkyl nay ¢6 mot hodc nhiéu
nguyén tir hydro tuy y dugc thay thé bang do-té-ri.

R? dugc chon tir H, do-té-ri hodc Ciaalkyl, va Cr.salkyl nay c6 mot hodc nhiéu
nguyén tir hydro tuy y dugc thay thé bang do-té-ri; va

R? 1a Co-4alkyl-CN.
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Theo mot phwong 4n ctia cong thire (1), R* 1a H.
Theo phuong an khéc, R? 12 do-té-ri.
Theo mdt phwong ctia cdng thire (1), R! 1a metyl.

Theo mdt phuwong 4n ctia cong thie (I1), R! 1a metyl, véi mot hodc nhidu nguyén

t&r hydro gin véi metyl dugc thay thé bang do-té-ri.

Theo mot phuong 4n, R* 1a —CN.

Theo phuong 4n khac, dé xuét hop chét c6 cong thire (I1D):

R1

HO

(I1D),
hodc mubi dugc dung, hodc chét tvong tu dugc do-té-ri hoa cua no, trong do:

R!1a H, do-té-ri hodc metyl, metyl ndy c6 mot hodc nhiéu nguyén tir hydro tuy y

dugc thay thé bang do-té-ri.
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Theo mot phwong 4n, dé xuét hop chét c6 cong thire ciu tao:

/

HO

Ir=z

hoac muoi dugc dung cia nd.

Theo mot phuwong an, sang ché d& xuit duoc phim chira hop chét trong ban md

t4 nay, hodc mudi dugc dung clia nd, cing véi chat mang dugce dung.

Theo mot phwong 4n khac, sang ché d& xuit dugc phim chira hop chét ciia sang
ché, cuing vdi chit mang dugc dung, va tuy ¥ chét pha lodng.

Theo mdt phuong &n khéc nita, sang ché @& xuét phuong phép diéu tri bénh hodc
r6i loan bénh lién quan dén viém & bénh nhan can diéu tri, bao gém budce cho bénh nhan

nay ding hop chat ctia sdng ché, hodc dugc phim chira no.
MO ta chi tiét sang ché
Dinh nghia

Phén mé ta sau ddy dua ra phuong phap, thong s6 duoce néu 1am vi du va véan dé
trong tu. Tuy nhién, nén thura nhén la phin mé ta nay khong nhim muc dich gii han
pham vi cla séng ché, ma thay vao d6 duge cung chp dudi dang mo ta vé cac phuong

4n duoc néu lam vi du.

Ky tu gach ngang (“-””) ma khong nam gitta hai chit cai hodc biéu twong duge st
dung dé chi diém gén két cho nhom thé. Vi du, -C(O)NH, dugc gin thong qua nguyén
tr cacbon. Gach ngang & phia trudc hodc phia sau nhém hoa hoc la dé thuan tién; nhém
ho4 hoc ¢6 thé dugc md ta c6 hoic khdng c6 mot hodc nhidu gach ngang ma khong mét

di v nghia thong thuong cua chung. Puong lugn séng di qua dudng ké trong chu tric
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chi diém gan két ctia mot nhom. Trir khi can thiét vé mét hod hoc hodc céu truc, khong

chi ra hodc ngu y c6 huéng béi thir ty ma nhom hoa chat dugc vict hodc dat tén.

Tién t6 “Cu.” chi nhém tiép sau 6 tr u dén v nguyén tir cacbon. Vi du, “Ci.s
alkyl” chi nhom alkyl co tur 1 dén 6 nguyén tir cacbon. Co chi khdng c6 cacbon, hodc noi
cach khac, lién két v6i nhom thé bén canh.

Viéc vién din dén “khoang” ddi véi gia tri hodc thong s6 trong ban mo ta nay
bao gom (va md ta) phuong an nhim t6i gia tri hodc thong s6 d6. Theo phuong 4n nhét
dinh, thuat ngt “khodng” bao gbm luong duge chi ra + 10%. Theo phwong an khac,
thuét ngtt “khodng” bao gdm lugng dugc chi ra = 5%. Theo phuong 4n khéc nhét dinh,
thuat nglt “khoang” bao gdm luong dugc chi ra + 1%. Tuong tu, dbi v6i thuat ngit
“khoang X bao gdm phan md ta cta “X”. Mao tir s it khdng x4c dinh va xé4c dinh bao
gé)m viéc vién dan dén s6 nhiéu trir khi ngit canh chi ra theo cach khac. Do d6, vi du,
viéc vién dan dén "hop chét" bao gébm nhidu hop chét nay va viéc vién dan dén “thu
nghiém” bao gém viéc vién dan dén mot hoic nhiéu tht nghiém va thtr nghiém tuong
duong cua chung thudc hiéu biét ciia ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat
nay.

“Alkyl” chi mach hydrocarbon no khong phan nhanh hogc phén nhanh. Nhu duoc
st dung trong ban mo ta nay, alkyl co6 tir 1 dén 20 nguyén tir cacbon (nghia 13, Ci-20
alkyl), tur 1 dén 8 nguyén tit cacbon (nghia 14, Ci-s alkyl), tir 1 dén 6 nguyén ti cacbon
(nghfa 13, Ci.6 alkyl), hodc tur 1 dén 4 nguyén tir cacbon (nghia 14, Ci.4 alkyl). Vidu vé
nhom alkyl bao gdm metyl, etyl, propyl, isopropyl, n-butyl, sec-butyl, iso-butyl, tert-
butyl, pentyl, 2-pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl, va 3-metylpentyl.
Khi géc alkyl co sb cacbon cu thé duoc dit tén béng tén hod hoc hodc dugc nhén dién
bang cong thirc phan t, tht ca cac ddng phéan vi tri co sb cacbon d6 c6 thé dugc bao
ham; do d6, vi du, “butyl” bao gdm n-butyl (nghia 13, -(CH2);CHs), sec-butyl (nghia la,
-CH(CH;)CH,CH3), isobutyl (nghia 1a, -CH2CH(CHs),) va tert-butyl (nghia la, -
C(CHj3)3); va “propyl” bao gbm n-propyl (nghia 13, -(CH2)2CH3) va isopropyl (nghia la,
-CH(CHa)p).

“Xyano” chi nhém -CN.

“Halo” chi —F, -Cl, -Br, -1.
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Co thé su dung tén hoa hoc khac thudong duoc st dung. Vi du, nhém hod tri hai
nhu nhém “alkyl” ho4 tri hai, nhém “aryl” hod tri hai, v.v., twong ng cling ¢ thé duoc
goi 1a nhém “alkylen” hodc nhom “alkylenyl”, nhém “arylen” hodc nhom “arylenyl”.
Trir khi duoc chi ra theo cach khéc, trudng hop td hop cédc nhém dugce goi trong ban md
ta nay nhu mot nhom, vi dy, arylalkyl, nhom dugc d& cap cudi cling c¢6 chtra nguyén tir

ma nhém nay dugc gan véi phan con lai cla phan tir nay boi nguyén tir do.

Thuét ngit tinh tir “tuy ¥ hodc trang tir “tuy y” nghia 1a su ki¢n hogc tinh huéng
duoc mo ta sau d6 co thé ¢6 hodc khong dién ra, va phan mo ta bao gdm trudng hop
trong d6 su kién hodc tinh huéng nay dién ra va trudong hop trong d6 su kién hodc tinh
hudng d6 khong dién ra. Tuong ty, thult ngit “dugc thé tuy y” chi bat ky mot hodc nhiéu
nguyén tt hydro trén nguyén tr hodc nhém dugc chi dinh ¢6 thé hodc khong thé dugc
thay thé béi nhém khong phai 1a hydro. “Dugc thé tuy y* ¢6 thé 1a tir 0 dén s6 luong tdi
da nhom thé c6 thé c6, va mbi 1an thé 1a doc 14p. Khi thuét nglt “dugc thé” dugc str dung,
thi viéc thé 1a cAn thiét dugc thuc hién & nguyén tir hydro c6 thé thay thé cia nhém thé

duoc chi ra. Thé tuy ¥ c6 thé 1a thé gidng hoic khic véi thé (can thiét).

Khi mdt nhom “duge thé tuy y,” va viéc vién dan dén thuat ngit chung chung,
nhu “alkyl,” “alkenyl,” “alkynyl,” “haloalkyl,” “xycloalkyl,” “aryl” hogc “heteroaryl,”
thi thuét ngtt chung chung nay c6 thé ding dé chi thuat ngit dugc néu cu thé ngay trudc
d6, nhu (C1.3 alkyl), (Ca-6 alkyl), -O(C1.4 alkyl), (Cs-10 xycloalkyl), O-(Cs.10 xycloalkyl)
va thuét ngir tvong tu. Vi dy, “aryl bét ky” bao gdm ca “aryl” va vi du cta aryl, nhu
phenyl hogc naphtyl va thuat ngir tuong tw. Tuong tu, thuat ngt “heteroxyclyl bét ky”
bao gbém heteroxyclyl, nhu oxetanyl, tetrahydropyranyl, morpholino, piperidinyl va
thuat ngit twong tu. Theo cach nay, thuat nglt “heteroaryl bét k3 bao gdm heteroaryl,

nhu pyridin, pyridazin, thiazol, thiadiazol, quinolin va thuat ngi tuong tu.

Mot vai hop cht tdn tai dudi dang ddng phan hd bién. Dong phan hd bién 14 can
bang véi nhau. Vi dy, hop chit c6 chira amit c6 thé tdn tai cin bang véi dong phan hd
bién ctia axit imidic. Bat k& ddng phan hé bién nao dugc thé hién, va bat ké ban chat can
bing gitra cac ddng phan hd bién, hop chét dugc hiu boi ngudi ¢6 hiéu biét trung binh
vé linh vuc k¥ thuat nay 12 bao gbm ca dong phan hd bién ctia amit va imidic. Do do,

hop chit c6 chira amit dugc hidu 14 bao gdm ddng phéan hd bién axit imidic cua ching.

-0
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Twong tu, hop chat ¢6 chira axit imidic dugc hidu 1 bao gdbm ddng phan hd bién amit

cda ching.

Cong thire hodc cong thirc chu tao bét ky duoc dua ra trong ban md ta nay, cling
nhim d& bidu thi dang chua duoc danh ddu ciing nhu dang dugc danh déu dong vi cla
hop chét. Hop chét duoc danh ddu dong vi c6 cong thic ciu tao dugc mo ta boi cong
thirc dugce dua ra trong ban mo ta ndy ngoai trr mot hodc nhidu nguyén tir dugc thay thé
bang nguyén ti ¢6 khéi luong nguyén tir hodc sé khéi dugce lwa chon. Vi du vé dong vi
ma c6 thé dua vao hop chit clia sang ché bao gém dong vi ctia hydro, cacbon, nito, oxy,
phospho, flo v clo, nhu, nhung khong chi gidi han & *H (do-té-ri, D), 3H (triti), 'C,
13C, 4, BN, I8F, 150, 180, 31P, 32P, 35S, 36C1 va 1%’ Hop chat dugc danh déu dong vi
khac nhau cta sang ché, vi du hop chit ma ddng vi phéng xa nhu *H, 1C va *C duogc
dua vao. Hop chét dwoc danh ddu ddng vi ndy co thé hitu ich trong nghién ctru chuyén
ho4, nghién ctru dong hoc phan tng, k§ thuat phat hién hodc chup anh, nhu k¥ thuat
chup cit 16p phat xa positron (PET) hogdc chup cit 16p phét xa don-photon (SPECT) bao

gém thtr nghiém phén bd md duge chét hodc co chét hoic trong xa tri cho bénh nhan.

Sang ché ciling bao gdm “chit twong tw duge do-té-ri hod” cta hop chat ¢ cong
thirc I trong d6 tir 1 dén n hydro gén véi nguyén tir cacbon dugce thay thé boi do-té-ri,
trong d6 n 1a s6 lugng nguyén tir hydro trong phén tir. Hop chét nay thé hién tinh khéng
gia tang ddi véi qué‘trinh chuyén hod va do d6 hitu ich dé 1am ting thoi gian ban théi
ctia hgp chét bt ky ¢6 cong thire I khi dugce stir dung cho dong vét c6 vu, cu thé 1a nguoi.
Xem, vi dy, Foster, “Deuterium Isotope Effects in Studies of Drug Metabolism,” Trends
Pharmacol. Sci. 5(12):524-527 (1984). Hop chét nay duoc tdng hop bang phuong thirc
da biét trong linh vuc nay, vi du bang cach sir dung nguyén liéu trong d6 mot hodc nhiéu

nguyén tir hydro dugc thay thé bang do-té-ri.

Hop chét tri liéu dugc thé hodc danh diu do-té-ri theo sdng ché ¢6 thé c6 tinh
chdt DMPK (chuyén ho4 va dugc dong hoc cua thuéc) dugc cai thién, dé cap dén su
phan bd, chuyén hoa va bai tiét (ADME). Sy thay thé bang dong vi nang hon nhu do-
t8-ri ¢6 thé dat duoc loi ich tri lidu nhat dinh do d én dinh chuyén hoa tot hon, vi du
thoi gian ban thai in vivo gia ting, nhu cdu lidu luong giam va/hodc cai thién vé chi sb

tri lidu. Hop chit dugce danh déu 'F c6 thé hitu ich cho nghién ctru PET hodc SPECT.

-10-
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Hop chét duoc danh ddu ddng vi theo sang ché va tién duge chit ctia n6 c6 thé néi chung
duoc diéu ché bé’lng cach thuc hién cac quy trinh dugc bdce 10 trong so dd hoac trong cac
vi du va quy trinh diéu ché dugc mo ta dudi day bang cach thay thé chat phén tng duogc
danh dau déng vi ¢6 ban sin cho chit phan ung khong duge danh ddu dong vi. Puoc
hiéu 14 do-té-ri trong ngit canh ndy dugc xem 1a nhém thé trong hop chét co cong thirc

L.

Nong db cta ddng vi ning hon, cu thé 1 do-té-ri, c6 thé duge xdc dinh béi yéu
t6 lam giau ddng vi. Trong hop chét ciia sang ché, nguyén tir bat ky khong duoc chi dinh
cu thé 12 ddng vi cu thé nghia 1a dé biéu thi déng vi 6n dinh bét ky cia nguyén tir do.
Trir khi ¢6 quy dinh khéc, khi vi tri dugce chi dinh cu thé 1a “H” hodc “hydro”, vi tri ndy
duoc hiéu 1a ¢4 hydro véi thanh phan ddng vi ddy db tu nhién cta vi tri ndy. Do do,
trong hop chét clia séng ché nguyén tir bat ky dwogc chi dinh cy thé 1a do-té-ri (D) nghia

13 biéu thi do-té-ri.

Trong nhiéu trudng hop, hop chit cta sang ché c6 kha ning tao thanh mudi axit
va/hodc bazo do sy ¢ mit cia nhom va/hodc carboxyl hodc nhém twong tu cac nhodm
nay.

Séng ché cling dé xudt mudi, hydrat, solvat, dang hd bién, da hinh, va tién duoc
chit dugc dung ctia hop chét duge mo ta trong ban md ta nay. Thuét ngit “dugc dung”
hodc “sinh ly dung” chi hop chit, mudi, thanh phén, dang phan lidu va chét khac ma hitu

ich dé didu ché dugc phim thich hgp cho st dung 1am duge pham cho tht y hodc nguoi.

Thuét ngft “mubdi duge dung” ctia hop chit da cho dung dé chi mudi ma gitr duoc
hiéu lyc sinh hoc va tinh chét cia hop chit da cho, va khong c6 tinh cht khong mong
mudbn vé& mit sinh hoc hodc mit nao khéc. “Mubi duge dung” hodc “mudi sinh ly dung”
bao gdm, vi du, mudi véi axit vo co va mudi véi axit hitu co. Ngoai ra, néu hop chit
duge md ta trong ban mo ta nay thu duoc dudi dang mudi cong axit, bazo tu do c6 thé
thu duoc bf?lng cach bazo hod dung dich chua mubi axit. Ngugc lai, néu san phém la
bazo tu do, mubi cdng, cu thé 12 mudi cong dugce dung, ¢ thé duoc san xuét béng cach
hoa tan bazo tu do trong dung mdi hitu co thich hgp va xtt ly dung dich nay bang axit,
theo quy trinh thong thuong @& didu ché mubi cong axit tir hop chit bazo. Ngudi c6 hiéu

biét trung binh vé linh vuc k§ thuat ndy s& biét duoc cac phuong phap tdng hop khac
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nhau ma c¢6 thé dugc st dung dé diéu ché mubi cong duge dung khong doc. Mubi cong
duoc dung co thé dugc didu ché tir axit vo co va axit hitu co. Mubi thu dugce tir axit vo
co bao gém axit clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va
axit tuong tu. Mudi thu duge tir axit hitu co bao gOm axit axetic, axit propionic, axit
glycolic, axit pyruvic, axit oxalic, axit malic, axit malonic, axit sucxinic, axit maleic,
axit fumaric, axit tartaric, axit xitric, axit benzoic, axit xinnamic, axit mandelic, axit
metansulfonic, axit etansulfonic, axit p-toluen-sulfonic, axit salixylic, va axit tuong tu.
Tuong tu, mubi cdng bazo dugce dung co thé diéu ché tir bazo hitu co va bazo vo co.
Mudi thu duge tir bazo vo co bao gf”)m, chi dé l1am vi du, mubi natri, mudi kali, mubi
lithi, mudi amoni, mudi canxi va mudi magie. Mudi thu duoc tlir bazo hitu ¢6 bao gém,
nhung khong chi gidi han 6, mubi clia amin bic mdt, amin bac hai va amin bac ba, nhu
alkyl amin (nghfa 13, NHa(alkyl)), dialkyl amin (nghia 1a, HN(alkyl),), trialkyl amin
(nghia 13, N(alkyl)3), alkyl amin duoc thé (nghia 13, NHx(alkyl dugc thé)), di(alkyl duge
th&) amin (nghia 1a, HN(alkyl dwgc thé)), tri(alkyl duge thé) amin (nghia 13, N(alkyl
dugc thé)s), alkenyl amin (nghia 1a, NHa(alkenyl)), dialkenyl amin (nghia Ia,
HN(alkenyl),), trialkenyl amin (nghia 13, N(alkenyl)s), alkenyl amin dugc thé (nghia 13,
NHz(alkenyl dugc thé)), di(alkenyl duoc thé) amin (nghia 13, HN(alkenyl dugc thé),),
tri(alkenyl dugc thé) amin (nghia 13, N(alkenyl dugc thé);, mono-, di- hodc tri-
xycloalkyl amin (nghia 14, NHa(xycloalkyl), HN(xycloalkyl), N(xycloalkyl)s), mono-,
di- hoic tri- arylamin (nghia 14, NHa(aryl), HN(aryl),, N(aryl)s), hogc amin hdn hop,
v.v.. Vi du cu thé v& amin thich hgp bao gbm, chi dé 1am vi du, isopropylamin, trimetyl
amin, dietyl amin, tri(iso-propyl) amin, tri(n-propyl) amin, etanolamin, 2-

dimetylaminoetanol, piperazin, piperidin, morpholin, N-etylpiperidin, va amin tuong tu.

Thuat ngit “duoc thé” nghia 1a b4t ky mot hoic nhidu nguyén tir hydro trén
nguyén tr hodc nhoém dugce chi dinh dugc thay thé béng mot hodc nhidu nhém thé khong
phai 13 hydro, mién 13 hod tri thong thuong ctia nguyén tir dugc chi dinh khong bi vuot
quéa. Mot hodc nhidu nhém thé bao gdbm, nhung khong chi gi6i han ¢, alkyl, alkenyl,
alkynyl, alkoxy, axyl, amino, amido, amidino, aryl, azido, carbamoyl, carboxyl,
carboxyl este, xyano, guanidino, halo, haloalkyl, haloalkoxy, heteroalkyl, heteroaryl,
heteroxyclyl, hydroxy, hydrazino, imino, oxo, nitro, alkylsulfinyl, axit sulfonic,

alkylsulfonyl, thioxyanat, thiol, thion, hodc td hop ctia chung. Polyme hodc clu tric
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khong xac dinh tuong tu dat dugc bang cach x4c dinh nhém thé v6i nhom thé khac duoc
gén vo han (vi dy, aryl dugc thé ¢ alkyl dugc thé ma ban than nhém nay dugc thé bang
nhém aryl duge thé, ma con duge thé boi nhom heteroalkyl duge thé, v.v.) khong nham
duoc bao gdm trong ban mo ta nay. Trir khi c6 quy dinh khac, s6 lwong t6i da nhom thé
hang loat trong hop chit dugc mo ta & day 13 ba. Vi dy, nhém thé hang loat cic nhém
aryl duogc thé bsi hai nhom aryl duge thé khac bi giéi han & ((aryl dugc thé) aryl duoc
thé) aryl dugc thé. Tuong tu, dinh nghia néu trén khong nh3m bao gdm kiéu thay thé
khong dugc phép (vi du, metyl dugc thé boi 5 flo hodc nhom heteroaryl ¢6 hai nguyén
i vong oxy lidn k&). Kiéu thay thé khong dugc phép nay la da biét boi ngudi ¢6 hiéu
biét trung binh vé linh vuc k¥ thuét nay. Khi duoc sir dung dé cai bién nhém ho4 hoc,
thuat ngt “dugce thé” ¢6 thé mé ta nhom hoa hoc khac dugce xac dinh ¢ day. Trur khi c6
quy dinh khac, trudng hgp mot nhém duoc mo ta 1a duge thé tuy v, nhom thé bat ky cta
nhém nay ban thin chung 1a khong dugc thé. Vi dy, theo mdt s phurong 4n, thuat ngi
“alkyl dugc thé” ding dé chi nhom alkyl c6 mot hodc nhiéu nhom thé bao gdm hydroxyl,
halo, alkoxy, xycloalkyl, heteroxyclyl, aryl, va heteroaryl. Theo phuong an khac, mot
hodc nhiéu nhém thé con c6 thé duoc thé boi halo, alkyl, haloalkyl, hydroxyl, alkoxy,
xycloalkyl, heterocyclyl, aryl, hodc heteroaryl, mdi nhom trong s6 cdc nhém nay duoc
thé. Theo phuong 4n khéc, nhom thé con c6 thé duge thé boi halo, alkyl, haloalkyl,
alkoxy, hydroxyl, xycloalkyl, heteroxyclyl, aryl, hodc heteroaryl, mdi nhém trong s6
cac nhom nay khong dugc thé. Nguoi 6 hiéu biét trung binh vé linh vuc k¥ thuat nay s&
nhén ra ring nhom thé va gbc khéc ctia hop chét ¢6 cong thirc chung trong ban mo ta nay
nén duoc lya chon dé tao ra hop chét ma du dn dinh dé tao ra hop chét hiru ich 1am duoc
phém 6 thé duoc bao ché thanh duoc phérn n dinh. Hop chit ma c6 do 6n dinh nhu vay
duoc du liéu la trong pham vi cia sang ché. Nén duoc hiéu boi ngudi co hiéu biét trung
binh v& linh vuc k¥ thuét nay 13 t4 hop bit ky ciia cac dinh nghia va nhém thé dugc md

ta & trén khong dan dén loai hodc hop chét khong hoat dong.

Nhu dugc stir dung trong ban moé ta nay, “chdt mang dugc dung” hodc “ta dugc
dugc dung” bao gdm dung mdi bét ky va tit ca dung moi, moi trudng phén tén, chét
pht, chit khéng khuAn va chét khang ném, chét ding truong va chét 1am chdm hap thu
va chit tuong tu. Viéc sit dung moi trudong va chét nhu vay cho chét c6 hoat tinh dugc

1a da duoc biét trong linh vuc k¥ thuat nay. Mién 12 mdi trudong hodc chit thong thuong
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bét ky khong twong hop véi hoat chat, viéc st dung né trong ché pham tri lidu dwoc du

lieu. Hoat chat bd sung ciing c6 thé dugc két hop vao ché phim nay.

“Solvat” dugc tao thanh béi tuong tac ciia dung moi va hop chét. Solvat ctia mudi
ctia hop chét dugc mo ta trong ban md ta nay ciing dugc d& xuét. Hydrat ctia hop chat

duoc mo ta trong ban md ta nay cling dugc dé xuét.
Str dung két hop

Bénh nhan dugc didu tri béng cach st dung chét e ché IRAK4 cla sang ché
thudng bidu hién bénh hofc tinh trang bénh 1y ma c6 loi tir viée diéu trj bang chat tri
liéu khac. Bénh hodc tinh trang bénh nay c6 thé c6 ban chét viém hodc c6 thé lién quan
dén bénh ung thu, rbi loan chuyén hod, rdi loan da day rudt va bénh tuwong ty. Do do,
mot khia canh cua sang ché 13 phwong phap diéu tri bénh hodc tinh trang bénh Iy lién
quan dén viém, hoic rdi loan chuyén ho4, rdi loan da day rudt, hodc bénh ung thu va
bénh tuong tu bao gdm viée sit dung hop chét két hop v6i mdt hode nhiéu hop chat hitu

ich dé diéu tri bénh nay cho dbi tuong, cu thé 1a d6i twong ngudi can didu tri nay.

Theo mdt sb phuong an, hop chét theo sang ché duoc bao ché ddng thoi véi mot
hozic nhiéu hoat chét bd sung. Theo mdt s6 phuong 4n, hoat chit khac dugc st dung &
gn nhu cling thoi diém & dang liéu dung riéng r&. Theo mot s& phwong 4n, hoat chét
khac dugc st dung tudn tu, va co thé duoc stir dung & cac thoi diém khéac nhau véi hop

chét cia sang ché.
Str dung két hop cho bénh va tinh trang bénh ly viém

Vi du, hop chét theo sang ché 6 thé duoc két hop véi mot hodc nhiéu chét e
ché 5-lipoxygenaza, chit tc ché axetylcholinesteraza, chit Gc ché axetyl-CoA
carboxylaza (ACC), chét cht van thu thé ACTH, chét dbi khéng thu thé activin, Chét'l'IC
ché axyltransferaza, phéi tir hormon huéng tuyén thuong than, chét trc ché gen AKTI,
chét diéu bién phosphataza kiém, chét kich thich phosphataza kiém, chit chu van thu
thé androgen, cht d6i khang apolipoprotein C3, chit tc ché ASK1 kinaza, chit kich
thich protein tinh thAm diét khuén, chét dbi khang thu thé nhan adrenalin beta, chét trc
ché beta-glucuronidaza, chét trc ché khang nguyén lympho bao-B CD20, chit diéu bién

thu thé Bradykinin, chét e ché BTK kinaza, chét trc ché Calcineurin, chét tc ché kénh
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kali, chét didu bién thu thé Cannabinoid CB1, chét didu bién thu thé Cannabinoid CB2,
chét dbi khang thu thé Cannabinoid, chit didu bién thu thé Cannabinoid, chét Grc ché
Caspase, chét trc ché Cathepsin S, chét kich thich protein CCN, chét dbi khang chemokin
CCR3, chit déi khang chemokin CCRS5, chit dbi khang chemokin CCRY, chat di¢u bién
CD3, chét trc ché phéi tir CD40, chit ddi khang thu thé phéi tir CD40, chit ddi khang
CD49b, chit dbi khang CD49d, chit chii van CD89, cht rc ché phan tir bam dinh t&
bao, chat trc ché phéi tir chemokin CXC, chit wc ché gen CHSTIS, chit diéu bién
colagen, chit chu van CSF-1, chat ddi khang CSF-1, chét e ché phéi ttr chemokin
CXC10, chét dbi khang chemokin CXCR2, chét e ché phosphodiesteraza GMP vong,
chit e ché xyclooxygenaza 2, chat we ché xyclooxygenaza, chit kich thich
xyclooxygenaza, chét e ché cytochrome P450 3A4, chét kich thich protein-4 lympho
bao-T gdy doc té bao, chit tc ché desaturaza dihydroxeramit delta 4, chét e ché
dihydroorotat dehydrogenaza, chét ttc ché ADN polymeraza, cht tic ché DPP-4, chit
diéu bién thu thé tyrozin kinaza ho EGFR, chét e ché peroxidaza bach ciu ua eosin,
chét &rc ché phéi ttr Eotaxin, chat chil van thu thé EP4 prostanoid, chét chu van yéu tb
tang trudng biéu md, phdi tir yéu té ting trudng bidu mo, chét cht van thu thé estrogen
beta, chit chi van yéu td XIIL, phéi tt FGF-10, chét chii van thy thé FGF2, cht trc ché
phéi tir Fractalkine, chat dbi khéng thu thé axit béo tu do 2, chit chu van FXR, chét tre
ché yéu t6 phién ma GATA 3, chét chu van tuong tu-glucagon peptit 1, chét chil van
tuwong tu-glucagon peptit 2, chét chi van glucocorticoit, chét cha van thy thé GM-CSF,
chit déi khang thu thé 84 ngiu hop G-protein, chét chi vén thu thé guanylat xyclaza,
chét ddi khang thu thé histamin H2, chét tc ché histon axetyltransferaza, chét trc ché
histon deaxetylaza, chét diéu bién khang nguyén HLA 16p II, chit Gc ché hydrolaza,
chit trc ché HSD17pB13, chét trc ché gen ICAMI, chit trc ché ICAM-1, chét trc ché gen
IL1, chét chti van IL-10, chit kich thich gen IL10, chit chii van IL-11, chét ddi khéng
IL-12, chét trc ché gen IL12, chat dbi khang IL-13, cht dbi khang IL-17, chét ddi khéng
IL-2, chét trc ché chu tric siéu phan tir alpha thy thé IL-2, chit ddi khang IL-21, chat
d6i khang TL-23, chét déi khang IL-6, chit irc ché gen IL6, chit diéu bién thy thé IL-6,
chat déi khang IL-7, chét d6i khang IL-8, cht cht van globulin min dich G1, chat diéu
bién globulin mién dich G2, chét trc ché inosin monophosphat dehydrogenaza, chét 1am

nhay insulin, chét d6i khang integrin alpha-4/beta-1, chét d6i khang integrin alpha-
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4/beta-7, chit dbi khang integrin alpha-E, chét dbi khang integrin, chit ddi khang
integrin beta-7, phéi tir interferon beta, chét e ché phdi tir interleukin 17E, chét trc ché
phéi tir interleukin, chét déi khang thu thé interleukin 17A, chét d6i khing thu thé
interleukin 17B, phéi tir interleukin-1 beta, chit didu bién phéi tir interleukin-1 beta,
chit @rc ché phdi tr interleukin-6, chét @rc ché JAK tyrosin kinaza, chat {rc ché Jakl
tyrosin kinaza, chét (rc ché gen JAK2, chit i ché Jak3 tyrosin kinaza, chét trc ché kinaza
dau tan cung N Jun, chit diéu bién protein 2 twong ty LanC, chét d6i khang thu thé
leukotrien BLT, chét didu bién lipoxygenaza, chit d6i khang L-selectin, chét e ché
MAdCAM, chét &c ché metaloproteaza ludi, chét diéu bién metaloproteaza ludi, chét
chu vin melanocortin, chit wc ché ddng amin oxidaza mang, chit Gc ché
metaloproteaza-2, chét trc ché metaloproteaza-9, chét e ché phéi tir MIP 3 alpha, chét
kich thich protein sdc nhiét 10 kDa ty lap thé, chét rc ché khang nguyén biét hoa bach
ciu don nhan CD14, chit tc ché mTOR, chit kich thich mucin, chit kich thich
deaxetylaza sirtuin-1 phu thu¢c-NAD, chét d6i khang thu thé peptit kich thich bai tiét
natri trong nuGc tiéu, phéi tr neuregulin-4, chét chu van thu thé nicotinic axetylcholin,
chét didu bién ciu tric siéu phan ti alpha 4 thu thé nicotinic ACh, chét kich thich cdu
trac siéu phan tir alpha 7 thu thé nicotinic ACh, chét diéu bién céu triic siéu phén tir beta
2 thy thé nicotinic ACh, chét déi khang thu thé NK1, chét doi khang thy thé NK hoat
hoé NKG2 D, chét e ché yéu t nhéan kapa B, chit chu van thy thé yéu tb ting trudng
opioit, chét dbi khang thu thé opioit, chét d6i khang thu thé opioit delta, chit rc ché
oxidoreductaza, chét chi van thu thé purinergic P2X7, chét tc ché p38 MAP kinaza,
chét trc ché PARP, chét irc ché PDE 4, chét chu van thu thé PDGF, chét diéu bién peptit
kich thich thuc bao, cht e ché phospho MurNAc pentapeptit transferaza, chét trc ché
phospholipaza A2, chét chu van thu thé yéu t6 hoat hoa tidu cAu, chét tc ché kénh kali,
chét chii van PPAR alpha, chit chu van PPAR delta, chét chu vin PPAR gama, chét
kich thich protein CYR61, chét trc ché protein fimH, chét trc ché protein kinaza C alpha,
chét e ché protein kinaza C beta, chét e ché protein kinaza C delta, chét e ché protein
kinaza C epsilon, chét e ché protein kinaza C eta, chét rc ché protein kinaza C theta,
chét (rc ché protein kinaza G, chét tc ché protein kinaza, chét tc ché phéi tir P-selectin
glycoprotein-1, chét e ché protein sinh tdng hop purin PurH, chit chu vén thy thé axit

retinoic alpha, chit chi van thu thé axit retinoic beta, chat chi véan thy thé retinoid, chat
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trc ché ARN polymeraza, chét rc ché SMAD-7, chét trc ché kénh natri, chét chu van thu
thé somatostatin, chét kich thich sphingosin 1 phosphat phosphataza 1, chét diéu bién
sphingosin 1 phosphat phosphataza, chét wc ché sphingosin kinaza 1, chit we ché
sphingosin kinaza 2, chit chi van sphingosin-1-thu thé phosphat-1, chéit dbi khang
sphingosin-1-thy thé phosphat-1, chét diéu bién sphingosin-1-thu thé phosphat-1, chat
diu bién sphingosin-1-thu thé phosphat-5, chét trc ché gen STAT3, chét e ché STAT-
3, chét e chd STAT-4, chét e ché khang nguyén t€ bao gde-1, chat diéu bién superoxit
dismutaza, chét kich thich superoxit dismutaza, chét e ché SYK kinaza, chét trc ché
glycoprotein bé mit té bao T CD28, chét tc ché phdi tit TGF beta 1, chat chii van
Thymulin, chét cht van THR-p, chét déi khang TLR-2, chat déi khang TLR-4 , chit chu
van TLR-9, chét trc ché phéi tir TNF alpha, chét didu bién phdi tir TNF alpha, chat dbi
khéng TNF, chit trc ché TPL2 kinaza, chét didu bién yéu t6 Trefoil, chét e ché tryptaza,
chat e ché tryptophan 5-hydroxylaza, chat didu bién phdi tir yéu t6 hoai tir khdi u 14,
chét trc ché TYK?2 kinaza, chit déi khang thu thé TNF typ L, chét didu bién thy thé TNF
typ II, chét didu bién thu thé yéu tb ting trudng chua dugc xac dinh, chat chi van
vanilloid VRI, chit chu van thu thé vitamin D3, chét wc ché zonulin, abatacept;
acemannan; adalimumab; DCCT-10; apremilast; AST-120; balsalazide; balsalazide
natri; basiliximab; beclomethason dipropionat; budesonide; D-9421; budesonide MMX;
catridecacog; certolizumab pegol; clostridium butyricum; etanercept; fingolimod;
glatiramer axetat; golimumab; infliximab; chét twong tu sinh hoc infliximab; sinh phém
tiép sau infliximab; interferon beta-1a; lenalidomide; mesalazin; GED-0001; AJG-501;
metenkefalin axetat v&i tridecactide axetat, mycophenolat mofetil; naltrexon;
natalizumab; nitazoxanide; olsalazin; oprelvekin; propionyl-L-carnitin; interferon téi t6
hop beta-la; remestemcel-L; rifaximin; rituximab; ropivacain; rosiglitazon;
sargramostim; secukinumab; SPD-480; tacrolimus; tamibaroten; teduglutide;
thalidomide; tocilizumab ; RO-4877533; tofacitinib ; CP-690550; Trichuris suis ova;
ASP-1002; ustekinumab; valganciclovir; vedolizumab; zileuton; chét chup anh khéang-
CD3 (méanh khéng thé, bénh ung thu/bénh tu mién), ImaginAb; AVX-470; ciclosporin;
phdi tir CXCR1/2 mAb (mién dich hoc), Eli Lilly; FFP-102; GSK-3050002; INN-108;
IR:777;SCHM}1019;pegfﬂodecwdn;PF¥O64806OS;PF¥O6651600;SER=287;Syn=1002;
Thetanix; liéu phap t& bao dang nhanh tolerogenic TOP-1288; VBY-036; VBY-129;

-17-



38778

946414-98-8; BMS-936557; 99mTc-annexin V-128; ABC-294640; abrilumab;
Alequel; AMG-139; amiselimod; APD-334; ASP-3291; beclomethason dipropionat;
bertilimumab; ciclosporin; clazakizumab; DLX-105; dolcanatide; E-6011; ETX-201;
FFP-104; filgotinib; foralumab; GED-0507-34-Levo; givinostat; GLPG-0974; GLPG-
1205; iberogast N (viém loét rudt két), Bayer; BAY98-7410; INV-103; INJ-40346527,
K(D)PT; KAG-308; KHK-4083; KRP-203; larazotide axetat; CB-01-05-MMX; LY-
3074828; mesalamine véi N-axetylxystein; midismase; sinh phim tiép sau
molgramostim vé&i fosfomyxin v6i carbapenem, Reponex; liéu phap té bao tién than cua
nguoi trudng thanh da cong hiu (ching thiéu mau cuc bd/liét ndo), Athersys/ Healios;
NN-8828; olokizumab; OvaSave; P-28-GST; PDA-002; PF-4236921; PF-547659;
prednisolon; PUR-0110; QBECO; RBX-2660; naltrexon; JKB-122; SB-012;
sotrastaurin; STNM-01; TAK-114; tetomilast; Debio-0512; TRK-170; TRX-318;
vatelizumab; VB-201; ZP-1848; zucapsaicin, ABT-494; alicaforsen, Ampion; BI-
655066; briakinumab; cannabidiol; carotegast metyl; cobitolimod; dexamethasone natri
phosphat; elafibranor; etrolizumab; GS-5745; HMPL-004; LP-02; mesalazin;
metronidazol mongersen; ocrelizumab; ozanimod; peficitinib; RHB-104; rifaximin;
tildrakizumab; tralokinumab; brodalumab; laquinimod; plecanatide; telotristat etiprate;
chit twong tw sinh hoc infliximab, Samsung Bioepis; AZD-058; va rifabutin véi

clarithromyxin va con véi clofazimin.

Ngoai ra, danh muc khong bao gdm hét cac nhém hop chit va hop chét co thé
duoc két hop véi hop chit cia sang ché: chét e ché 5-lipoxygenaza, nhu zileuton,
etalocibm FPL-64170, E-3040, va BU-4601A; chét Grc ché axetylcholinesteraza, nhu
BL-7040; chit cha véan thu thé ACTH, nhu metenkefalin axetat v6i tridecactide axetat,
va FAR-404; chit dbi khang thu thé activin nhu follistatin; chét trc ché axyltransferaza
nhu AZD-0585; phdi tir hormon kich thich thuong than, nhu metenkefalin axetat v6i
tridecactide axetat, va FAR-404; chét trc ché gen AKTI, nhu vidofludimus; chét diéu
bién phosphataza kiém nhu phosphataza kidm ctia ngudi tai to hop (qua dudng miéng,
viém loét rudt két), AM-Pharma; chét kich thich phosphataza kiém nhu phosphataza
kiém cta bo; chét chu vén thu thé androgen, nhu PB-005; chét dbi khang apolipoprotein
C3, nhu AZD-0585; chét kich thich protein tinh thidm diét khuén, nhu opebacan; chét

dbi khang thu thé nhan adrenalin beta, nhu NM-001; chét e ché beta-glucuronidaza,

-18-



38778

nhu KD-018; chit uc ché khang nguyén lympho bao-B CD20, nhu ocrelizumab,
rituximab; chét diéu bién thu thé bradykinin, nhu givinostat; chit uc ché calcineurin,
nhu tacrolimus, ciclosporin; chét e ché kénh canxi, nhu clotrimazol; chét diéu bién thu
thé cannabinoid CB1, nhu GWP42003-P, Cannabidiol; chit didu bién thu thé
cannabinoid CB2, nhu GWP42003-P, Cannabidiol; chét déi khang thy thé Cannabinoid,
nhu fingolimod; chit didu bién thy thé Cannabinoid, nhw GWP42003-P, Cannabidiol;
chét e ché cathepsin S, nhu VBY-129, VBY-036; chét kich thich protein CCN, nhu
CSA-13; chét dbi khang chemokin CCR3, nhu bertilimumab; chét dbi khéng chemokin
CCRS5, nhu HGS-1025; chit dbi khang chemokin CCR9, nhu MLN-3126, vercirnon,
CCX-025; chét didu bién CD3, nhu visilizumab; chét trc ché phdi tt CD40, nhu FFP-
104; chit dbi khang thu thé phéi tir CD40, nhw FFP-104, FFP-102, toralizumab; chét
d6i khang CD49b, nhu vatelizumab; chét déi khang CD49d, nhu ELND-004; chét chu
van CD89, nhu HF-1020; chit Grc ché phén tir bam dinh té bao, nhu natalizumab,
alicaforsen (trong tinh mach), ASP-2002, ISIS-2302; chit e ché phdi tr chemokin
CXC, nhu khang thé don dong phéi tr CXCR1/2 (mién dich hoc), Eli Lilly; chét tc ché
gen CHST15, nhu STNM-01; chét didu bién colagen, nhu liéu phap té bao gdc thu dugc
tor mélnG(Héth&g Celution), Cytori, DCCT-10; chit cha van CSF-1, nhu
sargramostim, sinh phim tiép sau molgramostim v¢i fosfomyxin v6i carbapenem (trong
rudt, bénh Crohn), Reponex; chit dbi khang CSF-1, nhu JNJ-40346527; chét e ché
phdi tir chemokin CXC10, nhu 946414-98-8, BMS-936557; chat dbi khang chemokin
CXCR2, nhu elubrixin; chét Grc ché phosphodiesteraza GMP vong, nhu CEL-031; chét
trc ché xyclooxygenaza 2, nhu P-54; chét e ché xyclooxygenaza, nhu mesalazin, 4-
aminosalixylat natri, AJG-501, AGI-022; chét kich thich xyclooxygenaza, nhu nicotin
polacrilex; chét wc ché Cytochrome P450 3A4, nhu KD-013; chét kich thich protein-4
lympho bao-T doc té bao, nhu abatacept; chét trc ché dihydroxeramit delta 4 desaturaza,
nhuz%BC)294640;chétﬁcché(ﬁhydrOONﬁatdehydrogenaza,nhuxddoﬂudhnus;chétﬁc
ché ADN polymeraza, nhu valganciclovir; chét diéu bién thu thé tyrosin kinaza ho
EGFR, nhu neuregulin 4 (bénh Crohn/viém loét rudt két/viém rudt dai trang hoai i),
Avexegen Therapeutics/Children's Hospital of Los Angeles; chét &rc ché peroxidaza
bach ciu uva eosin, nhu AWEPOPD-01, AWEPO-003; chét (rc ché phéi tr eotaxin, nhu
bertilimumab; cht cht van thu thé prostanoid EP4, nhu KAG-308; chét chu van yéu td
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tdng trudong bidu mo, nhu yéu t6 twong tu-heparin-EGF, Scios Nova; phéi tir yéu t6 tang
trudng biéu mo, nhu Hebervis; chét chti van thu thé estrogen beta, nhu prinaberel; chat
chi van yéu t6 XIII, nhu catridecacog; phéi tir FGF-10, nhu repifermin; chét chu van
thu thd FGF2, nhu F2A; chét Gc ché phdi tir Fractalkine, nhu B-6011; chat ddi khang
thu thé axit béo tu do 2, nhu GLPG-0974; chét trc ché yéu t6 phién ma GATA 3, nhu
SB-012; chit chu van peptit twong tu-glucagon 2, nhu teduglutide, ZP-1848, NB-1002;
chét cht van glucocorticoit, nhu budesonide, beclomethason dipropionat, dexamethason
natri phosphat, AJG-511, DOR-201, D-9421-C; chét chil van thu thé GM-CSF, nhu
sargramostim, sinh pham tiép sau molgramostim v¢i fosfomyxin véi carbapenem (trong
rudt, bénh Crohn), Reponex; chét dbi khang thu thé ngau hop G-protein 84, nhu GLPG-
1205 chit cha vén thu thé guanylat xyclaza, nhu dolcanatide, SP-333; chat dbi khéang
thu thé histamin H2, nhu bismuth, Medeva; chét trc ché histon axetyltransferaza, nhu
chét e ché TIPGO (viem loét rudt két/bénh viém rudt/bénh tw mién), University of
Pennsylvania; chat tc ché histon deaxetylaza, nhu givinostat; chét diéu bién khéng
nguyén HLA 16p II, nhu chat diéu bién protein HLA 16p II (bénh Crohn), Nextera AS;
chét e ché hydrolaza, nhu SC-56938; chét trc ché gen ICAM1, nhu alicaforsen; chét (rc
ché ICAM-1, nhu alicaforsen (trong tinh mach), ISIS-2302; chét e ché gen IL1, nhu
PLR-14; chét cht van IL-10, nhu peg-ilodecakin, AM-0010; chét kich thich gen IL10,
nhu liéu phap gen (IL-10), Imperial College; chét cht van IL-11, nhu oprelvekin, YM-
294: chit ddi khang IL-12, nhu ustekinumab, briakinumab, apilimod; chét rc ché gen
IL12, nhu RDP-58; chét dbi khang IL-13, nhu tralokinumab, anrukinzumab; chét dbi
khang IL-17, nhu secukinumab, vidofludimus; chét dbi khang IL-2, nhu daclizumab;
chét trc ché cAu tric siéu phan ti alpha thu thé IL-2, nhu basiliximab, daclizumab, BSX-
003, Ro-34-7375; chét di khang IL-21, nhu NN-8828, ATR-107; chét di khang IL-
23, nhu tildrakizumab, ustekinumab, BI-655066, AMG-139, briakinumab, LY-
3074828, apilimod; chét dbi khéng IL-6, nhu tocilizumab, clazakizumab, olokizumab,
HMPL-004, AMG-220, FM-101; chat trc ché gen IL6, nhu YSILG-T-PS; chét diéu bién
thu thé IL-6, nhu tocilizumab; chit dbi khang IL-7, nhu chat didu bién thu thé
interleukin-7 (viém loét rudt két / bénh bach cau nguyén bao lympho chp tinh té bao-
T), Effimune; chét dbi khang IL-8, nhu elubrixin, clotrimazol; chit cht van globulin

midn dich G1, nhu HF-1020; chit didu bién globulin mién dich G2, nhu PF-547659;
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chét trc ché inosin monophosphat dehydrogenaza, nhu mycophenolat mofetil; chét 1am
nhay insulin, nhu elafibranor, rosiglitazon, HE-3286, EGS-21; chit dbi khang integrin
alpha-4/beta-1, nhu natalizumab, TRK-170, firategrast; chét dbi khang integrin alpha-
4/beta-7, nhu etrolizumab, vedolizumab, abrilumab, carotegast metyl, TRK-170,
firategrast; chét dbi khang integrin alpha-E, nhu etrolizumab; chét dbi khang integrin,
nhu vatelizumab, ASP-2002; chét ddi khang integrin beta-7, nhu etrolizumab; phéi tir
interferon beta, nhu interferon beta-1a, interferon tai td hop beta-1a, Serono; chét wc ché
phdi tir interleukin 17E, nhu khéng thé duoc lam twong thich véi nguoi khang-IL-17BR
(ching xo hod phbi/bénh hen/viém loét rudt két), Medical Research Council
Technology; chét tc ché phéi ti interleukin, nhu HE-3286; chit ddi khang thu thé
interleukin 17A, nhu brodalumab; chit di khang thu thé interleukin17B, khéng thé
dugc lam twong thich véi ngudi khang-IL-17BR (ching xo hoa phdi/bénh hen/viem loét
ruot két), Medical Research Council Technology; phéi t&r interleukin-1 beta, nhu
K(D)PT, PUR-0110, HMPL-004; chit diéu bién phi tir interleukin-1 beta, nhu PUR-
0110, HIMPL-004: chét trc ché phéi tir interleukin-6, nhu PF-4236921; chét trc ché JAK
tyrosin kinaza, nhu tofacitinib, peficitinib; chét uc ché Jakl tyrosin kinaza, nhu ABT-
494, tofacitinib, filgotinib, peficitinib, GLPG-0555, solcitinib; chat e ché gen JAK2,
nhu vidofludimus; chét trc ché Jak3 tyrosin kinaza, nhu tofacitinib, peficitinib; chét e
ché kinaza dau tan cung N Jun, nhu semapimod; chét diéu bién protein 2 tuong tu LanC,
nhu BT-11; chit déi khang thy thé leukotrien BLT, nhur ONO-4057, etalocib, SC-53228,
SC-52798; chét didu bién lipoxygenaza, nhu mesalazin; chét d6i khang L-selectin, nhu
BNP-001: chdt Gc ché MAJCAM, nhu vedolizumab, PF-547659; cht Gic ché
metaloproteaza ludi, nhu D-5410; chét didu bién metaloproteaza luéi, nhu D-5410; chét
chu van melanocortin, nhu ASP-3291; chit tc ché déng amin oxidaza mang, nhu
vepalimomab; chét trc ché metaloproteaza-2, nhu KD-018, RWJ-683 54: chét tc ché
metaloproteaza-9, nhu GS-5745; chét e ché phéi tr MIP 3 alpha, nhu GSK-3050002;
chét kich thich protein soc nhiét ty lap thé 10kDA, nhu INV-103; chat tc ché CD14
khang nguyén biét hod bach cAu don nhén, nhu chéng viém CD14, Cornell; chét trc ché
mTOR, nhu P-2281; chit kich thich mucin, nhu rebamipide; chat kich thich deaxetylaza
sirtuin-1 phu thudc-NAD, nhur SRT-2104; chét chu van thu thé peptit bai tiét natri nude

tiéu C, nhu plecanatide; phéi tir neuregulin-4, nhu neuregulin 4 (bénh Crohn/viém loét
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rudt két/viém rudt dai trang hoai tir), Avexegen Therapeutics/Children's Hospital of Los
Angeles; chit cha van thy thé nicotinic axetylcholin, nhu TC-2403, nicotin polacrilex,
nicotin; chét didu bién cdu trac sidu phan t& alpha 4 thu thé nicotinic ACh, nhu TC-
2403; chét kich thich cAu trac siéu phén tir alpha 7 thu thé nicotinic ACh, nhu GTS-21;
chét didu bién cAu tric siéu phan ti beta 2 thu thé nicotinic ACh, nhu TC-2403; chat dbi
khang thu thé NK 1, nhu KD-018, nolpitantium besilat; chét d6i khang thy thé NK hoat
hod NKG2 D, nhu NNC-0142-002; chit @c ché kapa B yéu t6 nhan, nhu KD-018,
cobitolimod, CSA-13, HE-3286, HMPL-004, Avrina, mesalamin v&i N-axetylxystein,
P-54; chit chu van thu thé yéu té ting truéng opioit, nhu metenkefalin axetat vdi
tridecactide axetat, FAR-404; chit dbi khéng thu thé opioit, nhu naltrexon, IRT-103;
chéit dbi khang thu thé opioit delta, nhu KD-018; chit rc ché oxidoreductaza, nhu
olsalazin; chét chi véan thy thé purinonergic P2X7, nhu givinostat; chét trc ché p38 MAP
kinaza, nhu RDP-58, doramapimod, semapimod, RWJ-68354; chét trc ché PARP, nhu
EB-47, INO-1003; chét (tc ché PDE 4, nhu apremilast, tetomilast, CC-1088; chit chu
van thu thé PDGF, nhu oprelvekin, YM-294; chét diéu bién peptit kich thich thuc bao,
nhu 99mTc-RP-128; chét Gc ché phospho MurNAc pentapeptit transferaza, nhu SQ-
641; chét (rc ché phospholipaza A2, nhu varespladib metyl; chét di khang thu thé yéu
td hoat hod tiéu cdu, nhu dersalazin natri; chét trc ché kénh kali, nhu clotrimazol; chét
cht van PPAR alpha, nhu elafibranor (GFT-1007); chat chu vin PPAR delta, nhu
elafibranor (GFT-1007); chit chu van PPAR gama, nhu rosiglitazon, GED-0507-34-
Levo, etalocib; chét kich thich protein CYR61, nhu CSA-13; chét (rc ché protein fimH,
nhu EB-8018; chét trc ché protein kinaza C alpha, nhu sotrastaurin (AEB-071); chét tc
ché protein kinaza C beta, nhu sotrastaurin (AEB-071); chét we ché protein kinaza C
delta, nhu sotrastaurin (AEB-071); chit tc ché protein kinaza C epsilon, nhu
sotrastaurin (AEB-071); chét rc ché protein kinaza C eta, nhu sotrastaurin (AEB-071);
chét e ché protein kinaza C theta, nhu sotrastaurin (AEB-071); chét e ché protein
kinaza G, nhu CEL-031; chét e ché protein kinaza, nhu TOP-1288; chét wrc ché phéi
tr-1 glycoprotein P-selectin, nhu SEL-K2; cht e ché protein sinh tdng hop purin PurH,
nhu mycophenolat mofetil; chét chu van thu thé axit retinoic alpha, nhu tamibaroten;
chét chu van thu thé axit retinoic beta, nhu tamibaroten; chét cht vén thu thé retinoid,

nhu tamibaroten; chit tc ché ARN polymeraza, nhu rifaximin; chit ac ché SMAD-7,
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nhu mongersen (GED-0301); chét trc ché kénh natri, nhu ropivacain; chit chu van thu
thé somatostatin, nhu vapreotide; chét kich thich sphingosin 1 phosphat phosphataza 1,
nhu APD-334; chit didu bién sphingosin 1 phosphat phosphataza, nhu chit diéu bién
S1P (qua dudong miéng, da X0 cng/ viém loét rudt két/viem khép dang thip), Akaal
Pharma; chat tc ché sphingosin kinaza 1, nhu ABC-294640; chét e ché sphingosin
kinaza 2, nhu ABC-294640; chit chii van sphingosin-1-thu thé phosphat-1, nhu
ozanimod (RPC-1063), KRP-203; chét dbi khang sphingosin-1-thu thé phosphat-1, nhu
amiselimod (MT-1303); chit didu bién sphingosin-1-thu thé phosphat-1, nhu
fingolimod (FTY-720), ozanimod (RPC-1063), amiselimod (MT-1303); chét diéu bién
sphingosin-1-thu thé phosphat-5, nhu ozanimod; chit @c ché gen STAT3, nhu
vidofludimus; chit Gc ché STAT-3, nhu TAK-114; chit tc ché STAT-4, nhu
oligonucleotit ngugc chiéu STAT-4 (bénh Crohns/viém rudt két), NIAID; chét uc ché
khang nguyén-1 té bao gbc, nhw Ampion, DMI-9523; chdt didu bién superoxit
dismutaza, nhu midismase, LT-0011; chét kich thich superoxit dismutaza, nhu superoxit
dismutaza; chit trc ché CD28 glycoprotein bé mat t& bao T, nhu abatacept; chét trc ché
phéi tir TGF beta 1, nhu mongersen, GED-0301; chit chti van thymulin, nhu Syn-1002;
chat dbi khang TLR-2, nhu VB-201; chét doi khang TLR-4 , nhu JKB-122, VB-201;
chéit cht van TLR-9, nhu BL-7040, cobitolimod; cht trc ché phdi tir TNF alpha, nhu
adalimumab, certolizumab pegol, chit twong tu sinh hoc infliximab, infliximab,
golimumab, ISIS-1048338, CSA-13, DLX-105, chét twong tu sinh hoc adalimumab,
dersalazin natri, Debio-0512, HMPL-004, DLX-105, sinh phém tiép sau infliximab,
AZD-9773, CYT-020-TNFQb, DOM-0200; chét diéu bién phdi tir TNF alpha, nhu
PUR-0110, CDP-571; chét d6i khang TNF, nhu etanercept, certolizumab pegol, AVX-
470, onercept; chét didu bién yéu td Trefoil, nhu AG-012; chét trc ché tryptaza, nhu
APC-2059; chét trc ché tryptophan 5-hydroxylaza, nhu telotristat etiprat; chit diéu bién
phéi tir yéu tb hoai tir khdi u 14, nhu SAR-252067; chat dbi khang thu thé TNF typ L,
nhy DOM-0100; chat didu bién thu thé TNF typ II, nhu etanercept; chét diéu bién thu
thé yéu t tang truong chua duge xac dinh, nhu AP-005; chét chi van Vanilloid VRI,
nhu zucapsaicin; chét chi véan thu thé vitamin D3, nhu calcitriol; va chét trc ché Zonulin,

nhu larazotide axetat, AT-1001.
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Ngoai ra, danh muc khong bao gbm hét cdc nhém hop chét va hop chét sau day
¢6 thé duoc két hop voi hop chét theo séng ché: chét Grc ché 14-3-3 protein eta, chét we
ché 5-lipoxygenaza, chét (rc ché Abl tyrosin kinaza, chét chi van thu thé ACTH, chét
cht van thu thé adenosin A3, chét e ché adenosin deaminaza, chit diéu bién ADP
ribosyl xyclaza-1, chat @rc ché yéu t& ADP ribosyl hod 6, phdi tir hormon kich thich
tuyén thugng than, chét e ché aggrecanaza-2, chét didu bién albumin, chit Grc ché yéu
t6 phién ma AP1, chat rc ché basigin, chit tic ché protein ber, chét trc ché khang nguyén
lympho bao B CD19, chat trc ché khéng nguyén lympho bao B CD20, chat dicu bién
khang nguyén lympho bao B CD20, chat e ché phbi tir chét kich thich lympho bao B,
chét diéu bién thu thé bradykinin, chét (rc ché gen BRAF, chit ttc ché aminotransferaza
axit amin mach nhanh 1, chét tc ché protein c6 chira mién bromo, chit tc ché Btk
tyrosin kinaza, chat dbi khang cadherin-11, chét trc ché calcineurin, chét tc ché kénh
canxi, cht e ché carbonic anhydraza, chét rc ché cathepsin K, chét rc ché cathepsin
S, chit d6i khang chemokin CCR1, chét dbi khang chemokin CCR2, chét diéu bién gen
CCR3, chét dbi khang chemokin CCRS, chét dbi khang CD126, cht diéu bién CD29,
chét didu bién CD3, chit chii vin CD39, chat chi van CD4, cht di khang CD4, chét
&rc ché phdi tir CDA40, chét déi khang thy thé phdi tir CD40, chét diéu bién thu thé phoi
tr CD40, chét déi khang CD52, chét chii van CD73, chit didu bién CD79b, chat dbi
khang CD80, chét déi khang CD86, chit déi khang CD95, chit trc ché phan tir bam dinh
té bao, chit trc ché cholin kinaza, chit kich thich clusterin, chét trc ché yéu t6 bd thé C3,
chét kich thich yéu t bd thé, chét trc ché protein phan ting-C, chit dbi khang CSF-1,
chét trc ché phéi tir chemokin CXC10, chét déi khang chemokin CXCR4, cht e ché
chét rc ché kinaza phu thudc-cyclin 1, chét e ché kinaza-2 phu thudc-cyclin, chét tc
ché kinaza-4 phu thudc-cyclin, chit e ché kinaza-5 phu thudc-cyclin, chét e ché
kinaza-6 phu thudc-cyclin, chét (rc ché kinaza-7 phu thudc-cyclin, chét e ché kinaza-9
phu thudc-cyclin, chét e ché xyclooxygenaza 2, chét diu bién xyclooxygenaza 2, chit
trc ché xyclooxygenaza, chét uc ché phospholipaza A2 bao twong, chét didu bién
protein-4 lympho bao T ddc tinh té bao, chét kich thich protein-4 lympho bao T ddc tinh
té bao, chit tc ché DHFR, chit wc ché diamin axetyltransferaza, chat uc ché
dihydroorotat dehydrogenaza, chét @re ché yéu t6 kéo dai 2, chat e ché phdi tir eotaxin

2, chit déi khang thu thé prostanoid EP4, chét cht van thu thé erythropoietin, phéi tir
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Fas, chét irc ché phdi tr FGF-2, chat didu bién protein-12 gén két FK506, chét d6i khang
folat, chét chil van thu thé folat, chit d6i khang thu thé folat beta, chét didu bién thu thé
folat, chét Grc ché phéi tir fractalkine, chét trc ché Fyn tyrosin kinaza, chét dbi khang thu
thé ng?lu hop protein G 15, chét diéu bién thu thé GABA A, chét chi van glucocorticoit,
chét ddi khang glucocorticoit, chét kich thich khod kéo loxin dugc giy cam Ung bdi
glucocorticoit, chét trc ché phdi tir GM-CSF, chét ddi khang thu thé GM-CSF, chét didu
bién thu thé GM-CSF, chét trc ché phéi tir alpha protein didu hoa tiang trudng, chét Gc
ché Hwith Kwith ATPaza, chit dbi khang thu thé histamin H4, chét ¢ ché histon
deaxetylaza, chét (rc ché histon deaxetylaza-6, chét (e ché gp120 cua HIV-1, chét diéu
bién khang nguyén HLA 16p II DQ-2 alpha, chét trc ché khang nguyén HLA 16p II, chat
didu bién khang nguyén HLA 16p II, chét trc ché ho Hsp 70, chét tc ché yéu té gy cam
Ung giam oxy huyét-1, chét kich thich gen IFNB, chét trc ché I-kapa B kinaza beta, chét
trc ché I-kapa B kinaza, chit dbi khang IL-1, chét chi van IL-10, chét chi van IL-11,
chit déi khéng IL-12, chét dbi khang TL-15, chét ddi khang IL-17, chit diéu bién thu thé
IL-17, chit chti van TL-2, chit d6i khang IL-2, chét d&i khang IL-21, chat d6i khang IL-
23, chit dbi khang IL-3, chit chi van IL-4, chét déi khang IL-6, chat diéu bién thy thé
IL-6, chét dbi khang globulin mién dich, chét cht véan globulin mién dich G1, chét dbi
khéng globulin mién dich G1, chét diéu bién globulin mién dich G1, chét dbi khang
globulin mién dich G2, chét diéu bién globulin mién dich G2, chit diéu bién thy thé II
globulin mién dich gama Fc, chét dbi khang thu thé 1IB globulin mién dich gama Fc,
chét didu bién globulin mién dich kapa, chit ddi khang globulin mién dich M, chét e
ché synthaza nito oxit c6 thé gdy cam ung, chit (e ché inosin monophosphat
dehydrogenaza, chit 1am nhay insulin, chét d6i khang integrin alpha-1/beta-1, chat d6i
khang integrin alpha-4/beta-1, chit dbi khang integrin, phdi tr interferon beta, phéi tir
interferon gama, chit trc ché phéi tir interleukin 17A, chit Grc ché phbi tir interleukin
17F, chét trc ché interleukin 23A, phdi tir interleukin, chét dbi khang thu thé interleukin
17A, cht trc ché phdi tir interleukin-1 beta, phéi tir interleukin-10, phéi tir interleukin-
2, phéi twr interleukin-4, chét tc ché phéi tir interleukin-6, chét te ché Ttk tyrosine kinaza,
chét e ché JAK tyrosin kinaza, chét e ché Jak1 tyrosin kinaza, chét e ché Jak2 tyrosin
kinaza, chét wc ché gen JAK3, chét trc ché Jak3 tyrosin kinaza, chét e ché kinaza dau

tan cung N Jun, chét didu bién dién thé-K CNA-kénh kali-3, chét didu bién protein 1 két
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hgp ECH tuong tu Kelch, chét wre ché Kit tyrosin kinaza, chét didu bién protein 2 twong
tu LanC, chét &rc ché gen LITAF, chét dbi khang thy thé 3-khéng nguyén chirc ning
lympho bao, chit trc ché Lyn tyrosin kinaza, chit diéu bién thu thé manoza 1 dai thuc
bao, chit trc chd MAJCAM, chat didu bién MAP kinaza, chét trc ché gen MAP3K2, chit
rc ché MAPKAPKS, chét e ché metaloproteaza ludi, chét wrc ché gen MCL 1,chét trc
ché MEK protein kinaza, chét trc ché MEK-1 protein kinaza, chét trc ché MEK.-2 protein
kinaza, chét rc ché ddng amin oxidaza mang, chét e ché metaloproteaza-2, chét e ché
metaloproteaza-9, chét trc ché phdi tir Midkine, chét kich thich protein sb¢ nhiét ty lap
thé 10kDA, chat tc ché phtrc hop mTOR 1, chét e ché mTOR, chét kich thich NAD
ADP robosyltransferaza, chit trc ché gen NAMPT, chit kich thich chat (rc ché NF kapa
B, chét trc ché gen NFAT, chit kich thich gen NFE2L2, chét d6i khang thu thé nicotinic
axetylcholin, chét diéu bién thu thé té bao NK, chét dbi khéang thu thé NK hoat ho4
NKG2 A B, chit d6i khang thu thé NK hoat hoa NKG2 D, chét kich thich yéu t6 2 lién
quan-té bao dong hdng cdu nhan 2, chit trc ché kapa B yéu t6 nhan, chit didu bién yéu
t6 nhan kapa B, chét trc ché yéu t6 nhan kapa B p105, chét cha van thy thé yéu td ting
truong opioit, chit dbi khang thu thé opioit delta, chét déi khang yéu t6 biét hoa té bao
huy xuong, chit we ché phéi tr yéu t6 biét hoa t& bao huy xuong, chat wc ché
oxidoreductaza, chit chil van thu thé purinonergic P2X7, chét tc ché p38 MAP kinaza
alpha, chét tc ché p38 MAP kinaza, chét e ché PDE 4, chét tc ché PDE 5, chét chu
vén thu thd PDGF, chét d6i khéng thu thd PDGF, chét trc ché phoi tir PDGF-B, chét trc
ché gen PERK, chét e ché phosphoinositit-3 kinaza delta, chét &rc ché phosphoinositit-
3 kinaza gama, chét e ché phospholipaza A2, chit déi khang thu thé yéu td hoat hod
tiéu cAu, chét chi van PPAR gama, chat didu bién protein 1 chét té bao theo chuong
trinh, chét kich thich synthaza prostaglandin D, chét (rc ché protein arginin deiminaza,
chét e ché protein tyrosin kinaza, chét we ché protein sinh tdng hop purin PurH, chat
trc ché kinaza 2 protein két hgp Rho, chét trc ché sepraza, chat didu bién chat tai nap tin
hiéu CD24, chét rc ché tai nap tin hiéu, chét trc ché chét van chuyén natri glucoza-2,
chét didu bién sphingosin 1 phosphat phosphataza, chét trc ché gen STATS3, chét kich
thich superoxit dismutaza, chét trc ché tyrosin kinaza ho SYK, chét trc ché Syk tyrosin
kinaza, chét trc ché Syndecan-1, chét d6i khang thu thé té bao T, chét didu bién thu thé

té bao T, chit Grc ché CD28 glycoprotein bé mit té bao T, chit kich thich CD28
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glycoprotein bé mit té bao T, chét didu bién protein gin két TAK1, chit didu bién Talin,
chit e ché CD6 khang nguyén biét hod t& bao T, chét trc ché CD8 glycoprotein bé mit
t8 bao T, chit didu bién Tenascin, chat chii von TGF beta, chit chi van Thymulin, chét
d6i khang TLR-2, chét déi khang TLR-4 , chét d6i khang TLR-9, chét e ché phéi ti
TNF alpha, chit didu bién phéi t TNF alpha, chit d6i khang TNF, chét trc ché gen TNF,
chét didu bién thu thé thu thé TNF, chit tc ché gen TNFSF11, chét e ché yéu td phién
ma p65, chat e ché yéu t6 phién ma RelB, cht didu bién transferrin, chit ddi khang
thu thé 13C yéu t6 hoai ti khdi u, chét e ché phdi tir 15 yéu t6 hoai tir khéi u, chét
ché phbi tir yéu t6 hoai tir khéi u 13, chit te ché phéi tir yéu t6 hoai tir khéi u, chét doi
khéng thu thé IL-1 typ I, chét ddi khang thu thé TNF typ I, chét diéu bién thu thé TNF
typ 1L, chét chu vin GPCR chua dugc xac dinh, chat dbi khang thu thé VEGF, chit dbi
khéng thy thé VEGE-2, chét diéu bién thu thé VEGF-2, chét tc ché phdi tr VEGF-B,
chét trc ché duoc lién két-X ctia chat tc ché protein gay ché té bao theo chuong trinh,
chét e ché Zap70 tyrosin kinaza, annexin V-128 dugc danh diu 99mTc, abatacept, chét
twong tu sinh hoc abatacept, ABBV-257, ABT-122, ABT-494, acalabrutinib,
aceclofenac, actarit, MS-392, adalimumab, chét twong tu sinh hoc adalimumab, sinh
phém tiép sau adalimumab, AK-106, ALX-0061, aminopterin, anakinra, chét tuong tu
sinh hoc anakinra, sinh phém tiép sau anakinra, ARG-301, ASLAN-003, ASP-5094,
AT-132, AZD-9567, baricitinib, BI-655064, bimekizumab, BiP (bénh viém khdép dang
thép), Kings College London, BLHP-006, blisibimod, BMS-986104, BMS-986142,
ABBV-105, BTT-1023, canakinumab, Cartistem, CCX-3 54, CD24-IgFc, celecoxib,
cerdulatinib, certolizumab pegol, CF-101, CFZ-533, CHR-5154, cibinetide, ciclosporin,
clazakizumab, CNTO-6785, corticotropin, Mallinckrodt, CR-6086, CreaVax-RA,
CWG-92, CWG-940, Cx-611, DE-098, deflazacort, Rheumavax, denosumab, diacerein,
diclofenac, E-6011, monoglyxerit clia axit eicosapentaenoic, etanercept, chét tuong tu
sinh hoc etanercept, sinh phim tiép sau etanercept, etodolac, etoricoxib, filgotinib,
fosdagrocorat, gerilimzumab, ginsenoside C-K, givinostat, khang thé da dong cua dé,
golimumab, GS-5745, GS-9876, GSK-3196165, HM-71224, HMPL-523, natri
hyaluronat, IB-RA (c6 thé tiém, bénh viém khop dang thép), Innobioscience, IB-RA
(qua duong miéng, bénh viém khép dang thap), Innobioscience, iguratimod, IMD-2560,

imidazol salixylat, infliximab, sinh phém cai tién cua infliximab, chit twong tu sinh hoc
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infliximab, INSIX RA, sinh phdm tiép sau interferon gama, interleukin-2 (c6 thé tiém),
sinh phim tiép sau interleukin-2, INV-103, IR-501, itolizumab, JNJ-40346527, Ka Shu
Ning, KD-025, ketoprofen voéi omeprazol, leflunomide, lenzilumab, LLDT-8,
lumiracoxib, LY-3090106, masitinib, mavrilimumab, MBS-2320, MEDI-5117,
meloxicam, methotrexat, MGD-010, misoprostol véi diclofenac, MM-A01-01,
monalizumab, MORAb-022, MPC-300-IV, MRC-375, nabumetone, namilumab,
naproxen vG&i esomeprazol, naproxen Vv&i esomeprazol strontium, ocaratuzumab,
ofatumumab, OHR-118 , olokizumab, OM-89, naproxen dung mot lan/ngay (giai phong
co kiém soét qua dudng miéng, dau nhic), Alvogen, ONO-4059, Oralgam,
ozoralizumab, peficitinib, pelubiprofen, PF-06687234, piperidon hydrochloridum,
piroxicam, prednisolon, prednison, Prosorba, PRT-2607, PRTX-100, PRX-167700,
QBSAU, rabeximod, RCT-18, khéng thé don dong CD22 cla ngudi tai t6 hop (truyén
tinh mach), Lonn Ryonn Pharma/SinoMab Bioscience (Shenzhen), chit d6i khang thu
thé interleukin-1 cta ngudi tai to hop (bénh viém khop dang thip), Shanghai Fudan-
Zhangjiang Bio-Pharmaceutical, thé dot bién protein dung hgp Fe-thu thé TNF tai td
hop 2-interleukin-2 cta ngudi tai td hop, RG-6125, RhuDex, rifabutin v6i
clarithromyxin v¢i clofazimin, rituximab, chét twong tu sinh hoc rituximab, sinh phim
tiép sau rituximab, RPI-78, SAN-300, sarilumab, SBI-087, seliciclib, SHR-0302,
sirukumab, spebrutinib, SSS-07, KDDF-201110-06, Syn-1002, T-5224, TAB-08,
tacrolimus, TAK-020, TAK-079, tarenflurbil (xit dang gel qua da, bénh da/bénh viém
khép dang thdp), MIKA Pharma/GALENpharma, technetium Tc 99m tilmanocept,
technetium[99Tc] metylendiphosphonat, tenoxicam, Debio-0512, tocilizumab,
tofacitinib, Trichuris suis ova, té bao trung md thu duge tl‘r-cuéng ron (trong tinh mach,
RA/bénh gan), Alliancells/Zhongyuan Union, ustekinumab, VAY-736, VB-201, WEF-
10, XmAb-5871, YHB-1411-2; chét trc ché 14-3-3 protein eta, nhw khang thé don dong
khang-AGX-020 (bénh viém khép dang thap), Augurex; chét e ché 5-lipoxygenaza,
nhu tenoxicam, darbufelone, tebufelone, licofelone, ZD-21338, etalocib, tenidap,
tepoxalin, flobufen, SKF-86002, PGV-20229, L-708780, WY-28342, T-0757, T-0799,
7ZM-216800, 1.-699333, BU-4601A, SKF-104351, CI-986; chét e ché Abl tyrosin
kinaza, nhu imatinib; chit chu vén thu thé ACTH, nhu FAR-404, metenkefalin axetat

véi tridecactide axetat; chét cha van thu thé adenosin A3, nhu CF-101; chit e ché
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adenosin deaminaza, nhu cladribine, pentostatin, FR-221647; chit diéu bién ADP
ribosyl xyclaza-1, nhu indatuximab ravtansine; chét e ché yéu t6 ADP ribosyl hod 6,
nhu NAV-2729; phéi t¢ hormon kich thich tuyén thuong thin, nhu corticotropin,
Mallinckrodt, FAR-404, metenkefalin axetat véi tridecactide axetat; chit wc ché
aggrecanaza-2, nhu GIBH-R-001-2; chit didu bién albumin, nhu ALX-0061, ONS-
1210; chét tc ché yéu t6 phién ma AP1, nhur T-5224, tarenflurbil, SP-10030; chét tc
ché basigin, nhu ERG-240; chét e ché protein ber, nhu imatinib; chit uc ché khang
nguyén lympho bao B CD19, nhu XmAb-5871, MDX-1342; chét tc ché khang nguyén
lympho bao B CD20, nhu ocrelizumab, ofatumumab, rituximab, chét tuong tu sinh hoc
rﬁuxhnab,vehuzunmb,shﬂlphénlﬁépsaurﬁuxhnab,ocamnumnnab,BL)C301,H)ECL
102, ABP-798, GP-2013, MK-8808, HLX-01, CT-P10, TL-011, PF-05280586, IBPM-
001RX, IBI-301, AME-133v, BCD-020, BT-D004, SAIT-101; chét didu bién khang
nguyén lympho bao B CD20, nhu chét trong tu sinh hoc rituximab, SBI-087, TRU-015,
DXL-625; chét tc ché phéi ttr chét kich thich lympho bao B, nhu belimumab, RCT-18,
blisibimod, tabalumab, atacicept, briobacept; chét diéu bién thu thé bradykinin, nhu
givinostat; chét e ché gen BRAF, nhu binimetinib; chit (rc ché aminotransferaza axit
amin mach nhéanh 1, nhu ERG-240; chét trc ché protein c6 chira mién bromo, nhu RVX-
297, ZEN-003694; chét rc ché Btk tyrosin kinaza, nhu acalabrutinib, HM-71224,
spebrutinib, chdt c ché BTK (bénh viém khép dang thép), Humanwell
Healthcare/Wuxi AppTech, BMS-986142, TAK-020, ONO-4059, TAS-5315, ABBV-
105, AC-0025, RN-486, CG-026806, GDC-0834; chét dbi khang cadherin-11, nhu RG-
6125; chét e ché calcineurin, nhu HS-378, ciclosporin; chét (rc ché kénh canxi, nhu
RP-3128; chit tc ché carbonic anhydraza, nhu polmacoxib; chét tc ché cathepsin K,
nhu CRA-013783, T-5224, AM-3876, VEL-0230, NPI-2019; chit tc ché cathepsin S,
nhu MIV-247, AM-3876, RWJ-445380, NPI-2019; chit ddi khéng chemokin CCRI,
nhu BX-471, BMS-817399, BI-638683, CCX-354, MLN-3701, MLN-3897, CP-
481715, PS-375179; chét déi khang chemokin CCR2, nhu MK-0812, AZD-6942; chit
didu bién gen CCR3, nhu CM-102; chit dbi khang chemokin CCRS, nhu maraviroc,
OHR-118, NIBR-6465, AZD-5672, AZD-8566; chét doi khang CD126, nhu sarilumab;
chit didu bién CD29, nhu PF-06687234; chit diéu bién CD3, nhu otelixizumab; chat
chii van CD39, nhu AAVS-CD39/CD73 (bénh viém khép dang thép), Arthrogen; chit
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chu van CD4, nhu maraviroc; chit dbi khéng CD4, nhu tregalizumab, zanolimumab,
MTRX-1011A, BW-4162W94, EP-1645, clenoliximab; chét trc ché phdi tr CD40, nhu
dapirolizumab pegol; chét dbi khang thu thé phéi tir CD40, nhu BI-655064, anti-CD40-
XTEN, teneliximab; chat didu bién thu thé phéi tir CD40, nhw CFZ-533; chét ddi khang
CD52, nhu alemtuzumab; chit cha vin CD73, nhu AAV5-CD39/CD73 (bénh viém
khop dang thép), Arthrogen; chét diéu bién CD79b, nhu MGD-010; chat dbi khéang
CD80, nhu RhuDex, XENP-9523, ASP-2408, sinh phim céi tién ctia abatacept; chat ddi
khang CD86, nhu ES-210, abatacept Biosuperior, ASP-2408, XENP-9523; chat dbi
khang CD95, nhu DE-098, CS-9507; chét tc ché phan tir bam dinh t& bao, nhu
natalizumab, alicaforsen, NPC-17923, TK-280, PD-144795; chét {rc ché cholin kinaza,
nhu chét ¢ ché cholin kinaza (bénh viém khép dang thap), UC San Diego; chat kich
thich clusterin, nhu alemtuzumab; chit ac ché yéu td bd thé C35, nhu eculizumab,
oligonucleotit nguoc chiéu (bénh viém khép dang thip), Leiden University Medical
Center; chét kich thich yéu t6 bd thé, nhu CM-101; chét Gc ché protein phan tng-C,
nhu IB-RA (qua duong miéng, bénh viém khop dang thap), Innobioscience, ISIS-
353512; chét d6i khang CSF-1, nhu masitinib, FPA-008, INJ-27301937, INJ-40346527,
PLX-5622, CT-1578, PD-360324, JNJ-28312141; chit e ché phdi tir chemokin
CXC10, nhu 946414-98-8, BMS-936557; chét dbi khang chemokin CXCR4, nhu
plerixafor; chét trc ché chit trc ché kinaza phu thudc-cyclin 1, nhu chit e ché CDK-
1/2/5/7/9 (bénh ung thu/sinh khéi u/bénh viém khép dang thip), BioPatterns; chét e
ché kinaza-2 phu thudc-xyclin, nhu seliciclib, BP-14; chét trc ché kinaza-4 phu thudc-
xyclin, nhw chit te ché CDK-4/6 (bénh viém khop dang thp), Teijin; chit e ché
kinaza-5 phu thudc-xyclin, nhu BP-14; chét trc ché kinaza-6 phu thudc-xyclin, nhu chét
ttc ché CDK-4/6 (bénh viém khép dang thdp), Teijin; chit e ché kinaza-7 phu thude-
xyclin, nhu BP-14, seliciclib; chit tc ché kinaza-9 phu thudc-xyclin, nhu BP-14,
seliciclib; chit e ché xyclooxygenaza 2, nhu celecoxib, etoricoxib, polmacoxib,
laflunimus, etodolac, meloxicam, IB-RA (co thé tiém, bénh viém khép dang thép),
Innobioscience, IB-RA (qua dudng miéng, bénh viém khép dang thap), Innobioscience,
SKI.B-023, meloxicam, lumiracoxib; chét diéu bién xyclooxygenaza 2, nhu DRGT-46;
chit wc ché xyclooxygenaza, nhu aceclofenac, diclofenac, imidazol salixylat,

naproxcinod, naproxen etemesil, misoprostol véi diclofenac, nabumetone, naproxen voi

-30-



38778

esomeprazol, naproxen v6i esomeprazol strontium , naproxen dung mot 1an/ngay (giai
phéng c6 kiém soat qua dudng miéng, dau nhirc), Alvogen, pelubiprofen, LY-210073,
tenoxicam, licofelone, NS-398, bromfenac, L-746483, LY-255283, tenidap, tepoxalin,
flobufen, ibuprofen , flurbiprofen , SKF-86002, SC-57666, WY-28342, CI-986,
bermoprofen; chat trc ché phospholipaza A2 bao tuong, nhu AVX-002; chét diéu bién
protein-4 lympho bao T doc tinh té bao, nhu belatacept, ES-210; chét kich thich protein-
4 lympho bao T ddc tinh té bao, nhu abatacept, chat twong tu sinh hoc abatacept, BMS-
188667: chét trc ché DHFR, nhu methotrexat, MPI-2505, MBP-Y003; chat trc ché
diamin axetyltransferaza, nhu diminazen axeturat; chit wc ché dihydroorotat
dehydrogenaza, nhu chit tc ché DHODH (bénh viém khép dang thip/bénh ty mién),
East China University of Science and Technology, ASLAN-003, laflunimus,
leflunomide, HWA-486, ABR-224050; chét trc ché yéu t6 kéo dai 2, nhu denileukin
diftitox; chat ac ché phéi tir eotaxin 2, nhu CM-102; chit @i khang thu thé prostanoid
EP4, nhu CR-6086; chét chu véan thu thé erythropoietin, nhu cibinetide; phéi tir Fas, nhu
AP-300; chét (rc ché phéi tir FGF-2, nhu RBM-007; chét didu bién protein-12 gén két
FK506, nhu temsirolimus; chét d6i khang folat, nhu methotrexat, MBP-Y003; chét chu
van thu thé folat, nhu chét diéu bién thu thé folat (protein kham, bénh ung thu/bénh viém
khép dang thip), Proda Biotech; chét didu bién thu thé folat, nhu technetium (99mTc)
etarfolatide; chAt e ché phdi tir fractalkine, nhu E-6011; chét &rc ché Fyn tyrosin kinaza,
nhu masitinib, laflunimus; chat dbi khang thu thé ngiu hop protein G 15, nhu chét dbi
khang GPR15 (bénh viém khép dang thap/bénh rugt do HIV), Omeros; chit didu bién
thu thé GABA A, nhu laflunimus; chit cht van glucocorticoit, nhu prednisolon,
fosdagrocorat; chét dbi khang glucocorticoit, nhu REC-200; chét kich thich kho4 kéo
loxin dugc gdy cam tng bdi glucocorticoit, nhu ART-GO1; chét tre ché phéi tt GM-
CSF, nhu namilumab, MORAb-022, lenzilumab; chét ddi khang thu thé GM-CSF, nhu
mavrilimumab; chat didu bién thu thé GM-CSF, nhu GSK-3196165; chat tic ché phdi
tr alpha protein diéu hoa ting trudng, nhu T-5224; chét trc ché Hwith Kwith ATPaza,
nhu naproxen véi esomeprazol, naproxen voi esomeprazol strontium, ketoprofen véi
omeprazol, KEO-25001, HC-1004, PN-40020; chét doi khang thy thé histamin H4, nhu
toreforant, GD-48; chét (rc ché histon deaxetylaza, nhu givinostat, CHR-5154; chét tc
ché histon deaxetylaza-6, nhu CKD-506; chét e ché gp120 cta HIV-1, nhu maraviroc;
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chat didu bién khéng nguyén HLA 16p I1 DQ-2 alpha, nhu NexVax2; chét trc ché khang
nguyén HLA 16p II, nhu chit tc ché HLA-DR1/DR4 (bénh viém khép dang thap),
Provid; chét didu bién khang nguyén HLA 16p II, nhu ARG-301, phdi tif thy thé € bao
T tai t6 hop (bénh viém khép dang thap), Artielle; chét Gc ché ho Hsp 70, nhu
gusperimus trihydroclorua; chit e ché yéu t& gdy cam tng giam oxy huyét-1, nhu 2-
metoxyestradiol; chét kich thich gen IFNB, nhu ART-102; chét uc ché I-kapa B kinaza
beta, nhu IMD-2560, IMD-0560; chét e ché I-kapa B kinaza, nhu bardoxolon metyl,
chét dbi khéang IL-1, nhu rilonacept, IBPB-007-IL, oligonucleotit nguoc chiéu (bénh
viém khop dang thip), Leiden University Medical Center, chit ddi khang thy thé
interleukin-1 ctia ngudi tai to hop (bénh viém khép dang thip), Shanghai Fudan-
Zhangjiang Bio-Pharmaceutical; chit chu van IL-10, nhu peg-ilodecakin; chét cha van
IL-11, nhu oprelvekin; chét dbi khéng IL-12, nhu ustekinumab, briakinumab, li¢u phap
ddRNAI (bénh viém khép dang thép), Medistem/Benitec; chit dbi khang IL-15, nhu
AMG-714, BNZ-132-2; chét dbi khang IL-17, nhu ixekizumab, secukinumab, KD-025;
chét didu bién thu thé IL-17, nhu CNTO-6785; chat chi van IL-2, nhu sinh phim tiép
sau interleukin-2; chit d6i khang IL-2, nhu IB-RA (c6 thé tiém, bénh viém khép dang
thdp), Innobioscience, IB-RA (qua dudong miéng, bénh viém khép dang thép),
Innobioscience, BNZ-132-2; cht dbi khang IL-21, nhu NN-8828, BNZ-132-2; chét dbi
khang IL-23, nhu ustekinumab, briakinumab; chét dbi khang IL-3, nhu khing thé don
dong khang-IL-3 (bénh viém khép dang thip), University of Regensburg; chat chii van
IL-4, nhu SER-130-AMI; chat dbi khang IL-6, nhu olokizumab, clazakizumab,
sirukumab, SA-237, tocilizumab, ALX-0061, FB-704A, OP-R003, chit dbi khéang peptit
IL-6, MEDI-5117, T-5224, khéng thé don dong khéang-IL-6 dugc lam tuong thich véi
nguGLshﬁlph&ntuangtutocﬂbanndxkhéngthécﬁangudiﬁunghoéllr6,khéngthé
khang-IL6, RN-486, BLX-1002, AMG-220, FM-101, K-832, BLX-1025, esonarimod,
TA-383: chit didu bién thy thé IL-6, nhu tocilizumab, sinh pham twong tu tocilizumab,
RO-4877533: chét dbi khang globulin mién dich, nhu iguratimod; chét chu van globulin
mién dich G1, nhu canakinumab, sinh phérn cai tién cua infliximab, chét tuong tu sinh
hoc infliximab, BX-2922, STI-002, HF-1020; chét déi khang globulin mién dich G1,
nhu YHB-1411-2; chét diéu bién globulin mién dich G1, nhw CFZ-533, lenzilumab;

chét déi khang globulin mién dich G2, nhu denosumab; chét diéu bién globulin mién
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dich G2, nhu PF-547659; chét diéu bién thyu thé II globulin mién dich gama Fc, nhu
MGD-010; chét dbi khang thu thé IIB globulin mién dich gama Fc, nhu XmAb-5871;
chit didu bién globulin mién dich kapa, nhu lenzilumab; chét déi khang globulin mién
dich M, nhu IB-RA (c6 thé tiém, bénh viém khép dang thap), Innobioscience, IB-RA
(qua duong miéng, bénh viém khép dang thép), Innobioscience; chit rc ché synthaza
nito oxit ¢6 thé gdy cam tmg, nhu SKLB-023; chét e ché inosin monophosphat
dehydrogenaza, nhu mycophenolat mofetil; chit 1am nhay insulin, nhu rosiglitazon,
THR-0921, HE-3286, BLX-1002; chit ddi khing integrin alpha-1/beta-1, nhu SAN-
300; chét dbi khang integrin alpha-4/beta-1, nhu natalizumab; chét ddi khang integrin,
nhu PEG-HM-3, CY-9652; phéi tir interferon beta, nhu interferon beta-1la tai td hop,
TA-383; phdi tir interferon gama, nhu sinh pham tiép sau interferon gama; chét trc ché
phéi tir interleukin 17A, nhw ABT-122, bimekizumab, ABBV-257; chét trc ché phoi tir
interleukin 17F, nhu bimekizumab; chét trc ché interleukin 23A, nhu guselkumab; phéi
t¢ interleukin, nhu IBPB-007-IL; chat dbi khang thu thé interleukin 17A, nhu
brodalumab; chét e ché phéi tir interleukin-1 beta, nhu canakinumab, rilonacept, T-
5224, gevokizumab, BLX-1002, LY-2189102, PMI-001, K-832, CDP-484; phbi tir
interleukin-10, nhu PF-06687234; phéi tr interleukin-2, nhu denileukin diftitox,
interleukin-2 tai td hop, sinh pham tiép sau interleukin-2, interleukin-2 ctia nguoi tai td
hop, interleukin-2 (co thé tiém); phéi tr interleukin-4, nhu Tetravil; chét e ché phéi t
interleukin-6, nhu gerilimzumab, PF-4236921; chét e ché Itk tyrosin kinaza, nhu ARN-
4079; chat tc ché JAK tyrosin kinaza, nhu tofacitinib, SHR-0302, cerdulatinib,
peficitinib, chét twong tu tofacitinib dugc do-té-ri hod, SD-900, CVXL-0074; chit trc
ché Jakl tyrosin kinaza, nhu ABT-494, baricitinib, ruxolitinib, filgotinib, tofacitinib,
itacitinib, peficitinib, NIP-585, CS-944X, YJC-50018, GLPG-0555, MRK-12; chét trc
ché Jak2 tyrosin kinaza, nhu baricitinib, ruxolitinib, CT-1578; chét trc ché gen JAK3,
nhu GBL-5b; chét @c ché Jak3 tyrosin kinaza, nhu decernotinib, tofacitinib, peficitinib,
AC-0025, CS-944X, DNX-04042, MTF-003, ARN-4079, PS-020613; chit tc ché
kinaza dau tan cting N Jun, nhu IQ-18; chét diéu bién dién thé-KCNA-kénh kali-3, nhu
MRAD-P1; chit didu bién protein 1 két hgp ECH tuong tu Kelch, nhu dimetyl fumarat;
chét tre ché Kit tyrosin kinaza, nhu imatinib, masitinib; chét diéu bién protein 2 twong

fir LanC, nhu BT-11; chét trc ché gen LITAF, nhu GBL-5b; chét d6i khang thy thé 3-
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khang nguyén chtrc ning lympho bao, nhu alefacept; chét e ché Lyn tyrosin kinaza,
nhu masitinib; cht diéu bién thu thé manoza 1 dai thuc bao, nhu technetium Tc 99m
tilmanocept; chit trc ché MAJdCAM, nhu PF-547659; chét diéu bién MAP kinaza, nhu
SKLB-023; chét trc ché gen MAP3K2, nhu GBL-5b; chit trc ché MAPKAPKS, nhu
GLPG-0259; chét trc ché metaloproteaza luéi, nhu GLPG-0259; chét trc ché gen MCLI,
nhu seliciclib; chét e ché MEK protein kinaza, nhu binimetinib, AD-GL0001; chét tc
ché MEK-1 protein kinaza, nhu binimetinib; chét uc ché MEK-2 protein kinaza, nhu
binimetinib; chit e ché d@)ng amin oxidaza mang, nhu BTT-1023, PRX-167700,
vepalimomab; chdt wc ché metaloproteaza-2, nhu ERG-240; chit e ché
metaloproteaza-9, nhu GS-5745, ERG-240; chét e ché phéi tr Midkine, nhu CAB-102;
chit kich thich protein sdc nhiét ty lap thé 10kDA, nhu INV-103; chit trc ché phtic hop
mTOR 1, nhu everolimus; chét trc ché mTOR, nhu everolimus, temsirolimus; chét kich
thich NAD ADP robosyltransferaza, nhu denileukin diftitox; chét Grc ché gen NAMPT,
nhu ART-DO1; chat kich thich chét trc ché NF kapa B, nhu denosumab; chit (rc ché gen
NFAT, nhu T-5224; chét kich thich gen NFE2L2, nhu bardoxolon metyl; chit dbi khéng
thu thé nicotinic axetylcholin, nhu RPI-78, RPI-MN; chat diéu bién thu thé té bao NK,
nhu masitinib; chét dbi khéang thu thé NK hoat hoa NKG2 A B, nhu monalizumab; chét
d6i khang thy thé NK hoat hoa NKG2 D, nhu NNC-0142-002; chét kich thich yéu t6 2
lién quan-té bao dong hdng cdu nhéan 2, nhu dimetyl fumarat; chit trc ché kapa B yéu t6
nhan, nhu bardoxolon metyl, IB-RA (c6 thd tiém, bénh viém khép dang thép),
Innobioscience, dehydroxymetylepoxyquinomicin, HE-3286, IMD-0560, MP-42,
tarenflurbil, VGX-1027, SKLB-023, SP-650003, MG-132, SIM-916, VGX-350, VGX-
300, GIT-027, SP-100030, MLN-1145, NVP-IKK-005; chét diéu bién yéu t6 nhan kapa
B, nhur REM-1086; chét trc ché yéu té nhan kapa B p105, nhu REM-1086; chét cht van
thu thé yéu td ting truéng opioit, nhu metenkefalin axetat véi tridecactit axetat, FAR-
404: chét dbi khang thu thé opioit delta, nhu HS-378; chét ddi khang yéu t6 biét hoa té
bao huy xuwong, nhu denosumab, chét bit bude peptit dang vong (bénh viém khép dang
thap/chimg lodng xuong), University of Michigan; chat e ché phéi tir yéu t6 biét hod
té bao huy xuong, nhu denosumab; chat e ché oxidoreductaza, nhu etodolac, imidazol
salixylat; chat chu van thu thé purinonergic P2X7, nhu givinostat; chit Grc ché p38 MAP
kinaza alpha, nhuw VX-745, tidn dugc chit BMS-582949, BMS-751324; chit trc ché p38
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MAP kinaza, nhu BCT-197, losmapimod, ARRY-797; chit tc ché PDE 4, nhu
apremilast; chit e ché PDE 5, nhu chit tc ché PDES (bénh viém khép dang thép),
University of Rochester; chét cht vén thy thé PDGF, nhu oprelvekin; chét d6i khang
thy thé PDGF, nhu imatinib, masitinib; chét trc ché phéi tr PDGF-B, nhu SL-1026; chit
rc ché gen PERK, nhu binimetinib; chét e ché phosphoinositit-3 kinaza delta, nhu
duvelisib, RP-6503, CT-732, INK-007, GNE-293; chét rc ché phosphoinositit-3 kinaza
gama, nhu duvelisib, RP-6503; chét e ché phospholipaza A2, nhu AVX-002, peptit trc
ché gén két integrin-phospholipaza A2 typ IIA integrin dugc bai tiét ctia nguoi (bénh
viém khép dang thap/bénh hen/bénh Alzheimer/bénh ung thw), University of California,
Davis, AK-106, varespladib metyl, Ro-31-4493, BM-162333, Ro0-23-9358, YM-26734;
chétdéikhéngthuthéyéutéhoathoéﬁéucﬁu,nhuIﬁpeﬂdon}nmhochkmkhnn;chétchﬁ
van PPAR gama, nhu rosiglitazon, THR-0921, rosiglitazon XR, etalocib; chét didu bién
protein 1 chét té bao theo chwong trinh, nhu INSIX RA; chét kich thich synthaza
prostaglandin D, nhu HF-0220; chét tc ché protein arginin deiminaza, nhu chét (rc ché
PAD (bénh viém khép dang thap), Leiden University Medical Center/LURIS; chét we
ché protein tyrosin kinaza, nhu leflunomit; chét e ché protein sinh tong hop purin PurH,
nhu mycophenolat mofetil; chét trc ché kinaza 2 protein két hgp Rho, nhu KD-025; chét
trc ché sepraza, nhu chét phong xa danh du khang thé khang-protein hoat hod-nguyén
bao soi (FAP) (bénh viém khép dang thip), Hoffmann-La Roche/Radboud University;
chét diu bién chét tai nap tin hiéu CD24, nhu CD24-Igkc; chét tre ché tai nap tin hiéu,
nhu imatinib; chét trc ché chit van chuyén natri glucoza-2, nhu THR-0921; chét diéu
bién sphingosin 1 phosphat phosphataza, nhu chét diéu bién S1P (qua dudong miéng, da
X0 cung/ viém loét rudt két/bénh viém khép dang thip), Akaal Pharma; chét e ché gen
STATS3, nhu bardoxolon metyl, vidofludimus; chét kich thich superoxit dismutaza, nhu
imisopasem mangan, chét uc ché tyrosin kinaza ho SYK, nhu MK-8457; chit uc ché
Syk tyrosin kinaza, nhu fostamatinib, entospletinib, KDDF-201110-06, HMPL-523,
cerdulatinib, AB-8779, GS-9876, PRT-2607, CVXL-0074, CG-103065and CG-026806;
chét we ché Syndecan-1, nhu indatuximab ravtansine; chit dbi khang thu thé té bao T,
nhu peptit SHOOL ¢ ché TCR (dung toan than/ngoai da, bénh viém khép dang
thAp/viém da/bénh xo cting bi), SignaBlok, peptit dugc cai bién CII (bénh viém khép
dmg&@)%M@Uﬂ%m@mm&&%bﬁn@ﬂé@MOIMMAM}%hcﬁﬁm
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ché CD28 glycoprotein bé mit té bao T, nhu abatacept, belatacept, chét twong tu sinh
hoc abatacept, RhuDex, BMS-188667; chét kich thich CD28 glycoprotein bé mat té bao
T, nhu TAB-08; chét didu bién protein gin két TAK 1, nhu epigalocatechin 3-galat; chét
didu bién Talin, nhu chit didu hoa talin dang ngén (bénh viém khép dang thip),
KayteeBio; chat trc ché CD6 khang nguyén biét hoa té bao T, nhu itolizumab; chét e
ché CD8 glycoprotein bé mit té bao T, nhu tregalizumab; chét diéu bién Tenascin, nhu
Tetravil; chit chi van TGF beta, nhu tregalizumab; chit chu van Thymulin, nhu Syn-
1002; chét d6i 1<héng TLR-2, nhu VB-201, P-13; chit déi khang TLR-4 , nhu VB-201,
P-13; chat dbi khang TLR-9, nhu P-13; chit c ché phéi tir TNF alpha, nhu chét tuong
tu sinh hoc adalimumabYHB-1411-2, adalimumab, infliximab, chét twong tu sinh hoc
infliximab, khang thé khang-TNF alpha dugc lam twong thich v6i ngudi tai t6 hop,
certolizumab pegol, golimumab, ozoralizumab, AT-132, chét twong ty sinh hoc
etanercept, ISIS-104838, ISU-202, CT-P17, MB-612, Debio-0512, khang thé don dong
cta nguoi khang-TNF alpha, sinh phém cai tién cta infliximab, UB-721, KN-002, DA-
3113, BX-2922, R-TPR-015, BOW-050, PF-06410293, CKD-760, CHS-1420, GS-071,
ABP-710, STI-002, BOW-015, FKB-327, BAX-2200, HLX-03, BI-695501, CNTO-
148, MYL-1401AABP-501, HOT-3010, BAX-2923, SCH-215596, ABT-D2E7, BAT-
1406, XPro-1595, Atsttrin, SSS-07, chét tuong ty sinh hoc golimumab, TA-101, sinh
phém tiép sau adalimumab, BLX-1002, ABX-0401, TAQ-588, chét twong ty sinh hoc
golimumab, TeHL-1, placulumab, PMI-001, tgAAV-TNFR:Fe¢, K-832, CYT-007-
TNFQb, SSR-150106, PassTNF, Verigen, DOM-0200, DOM-0215, AME-527, khéng
thé don dong khang-TNF alpha, GENZ-38167, BLX-1028, CYT-020-TNFQb, CC-
1080, CC-1069; chit didu bién phdi tr TNF alpha, nhu MM-A01-01, CDP-571,
camobucol; chit d6i khang TNF, nhu etanercept, certolizumab pegol, sinh pham tiép
sau etanercept, chét tuong tu sinh hoc etanercept, DNX-114, chét ddi khéang TNF véi
chét d6i khang IL-12 (bénh viém khép dang thap), University of Oxford, BN-006, SCB-
131, pegsunercept, GBL-5b, ACE-772, onercept, DE-096, PN-0615, lenercept, ITF-
1779, MDL-201112, BAX-2200, SCB-808, DA-3853, HD-203; chét trc ché gen TNF,
nhu GIBH-R-001-2; chét didu bién thu thé thu thé TNF, nhu thé dot bién protein dung
hop Fe-thy thé TNF 2 tai td hop, T-0001, tgAAV-TNFR:Fc; chét trc ché gen TNFSF11,

nhu denosumab; chét e ché yéu td phién ma p65, nhu REM-1086; chét (rc ché yéu td
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phién ma RelB, nhu REM-1086; chét diéu bién transferrin, nhu methotrexat, MBP-
Y003; chét déi khang thu th 13C yéu t6 hoai ti khdi u, nhu VAY-736; chit trc ché phdi
tir 15 yéu t hoai tir khdi u, nhw khang thé khang-TL1A (bénh viém khép dang thip/bénh
viém rudt), NIAMS; chét wrc ché phéi to yéu t6 hoai tir khéi u 13, nhu atacicept; chét uc
ché phéi to yéu td hoai t khdi u, nhu ABBV-257, chét tuong tu sinh hoc etanercept,
ABT-122; chét dbi khéng thu thé 1L-1 typ I, nhu anakinra, chét tuong tu sinh hoc
anakinra, sinh phdm tiép sau anakinra, AXXO; chét d6i khang thy thé TNF typ I, nhu
NM-9405; chit diéu bién thu thé TNF typ II, nhu etanercept, SCB-131, chét tuong tu
sinh hoc etanercept, sinh phém tiép sau etanercept, BAX-2200, SCB-808, LBEC-0101,
DMB-3853, DWP-422, BT-D001, DA-3853; chat chi van GPCR chua dugc x4c dinh,
nhu NCP-70X; chét dbi khang thu thé VEGF, nhu 2-metoxyestradiol va NSC-650853,
SL-1026; chit déi khdng thu thé VEGF-2, nhu CG-026806; chét diéu bién thy thé
VEGEF-2, nhu khang thé trung hoa VEGFR2 (bénh viém khép dang thap), University of
Rochester; chat trc ché phéi t¢ VEGF-B, nhu CSL-346; chét trc ché duoc lién két-X cia
chit trc ché protein gy chét té bao theo chuong trinh, nhu chét trc ché IAP (qua dudng

miéng), Pharmascience; va chét tc ché Zap70 tyrosin kinaza, nhu MK-8457, CT-5332.
St dung két hop cho bénh hoic tinh trang bénh 1y chuyén hoa

Vi du v& rdi loan chuyén hoa bao gdm, nhung khong chi gi6i han &, bénh tiéu
dudng, bao gdm bénh tiéu dudng typ I va typ II, hoi ching chuyén hoa, rdi loan lipit
huyét, béo phi, khong dung nap glucoza, cao huyét 4p, tang cholesterol huyét thanh, va
tang triglyxerit. Vi du vé chét tri liéu duoc st dung dé diéu tri rdi loan chuyén hoéa bao
gdm chat chng cao huyét ap va chét ha lipit. Chét tri liéu bd sung dugc sir dung dé diéu
tri rdi loan chuyén hoéa bao g@)m insulin, chat ch van thu thé gama dugc hoat hod boi
chit tang sinh sulfonylure peroxisom (PPAR-y), nhu thiazolidindion nhu Pioglitazon,
biguanit, chat (rc ché alpha-glucosidaza, Vitamin E va chét bat bude incretin. Do do,
theo mot khia canh, sang ché dé& xuat phwong phap diéu tri bénh chuyén hod bao gém
bude st dung hop chét theo séng ché két hop v6i mot hodc nhidu hop chat hiru ich dé

diéu tri bénh chuyén hoa cho doi tugng, cu thé 1a ngudi can diu tri.
Duogc pham

Trong khi c6 thé sir dung hoat chét riéng 1é, wu tién trinh bay hoat chét nay &
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dang dugc pham (ché phim). Ché pham dé str dung trong thu y va dé str dung cho nguoi
cla sang ché bao gém it nhdt mot hoat chat, nhu duoc x4c dinh & trén, cing vi mot
hoic nhiéu chit mang c6 thé chdp nhan va tuy y thanh phdn tri liéu khéc. Chat mang “co
thé chip nhan” theo nghia l1a twong hop v6i thanh phan khéc ctia ché phdm va v6 hai vé

mit sinh 1y doi véi doi tugng ti€p nhén nd.

Ché phdm bao gom ché pham thich hop cho dudng dung néu trén. Ché pham c6
thé dugc trinh bay thuan tién & dang lidu dung don vi va c6 thé dugc diéu ché béng
phuong phép bat ky trong s& cac phuong phép da biét trong linh vue duge. Ky thuét va
ché phdm néi chung duge dé cap trong Remington’s Pharmaceutical Sciences (Mack
Publishing Co., Easton, PA). Phuong phép nay bao gdm budc két hop hoat chét véi
thanh ph:?ln khong c6 hoat tinh (vi duy, chit mang, ta duoc, v.v.) ma c4u thanh mot hodc
nhiéu thanh phan phu trg. N6i chung, ché phim dugc didu ché bing cach két hop dong
déu va mat thiét hoat chét v6i chét mang 16ng hodc chét mang rén duoc nghién min hodc

cé hai, va néu can tao hinh san pham.

Theo phuong 4n nhat dinh, ché pham thich hop dé st dung qua dudng miéng
dugec trinh bay dudi dang don vi riéng r& nhu vién nang, vién nhén, hodc vién nén, mdi

vién ¢6 chira lvgng dinh trude hoat chét.

Theo phuong an nhét dinh, dugc phém bao gém mot hodc nhidu hop chat theo
séng ché cung v&i mot hode nhiéu chét mang dugc dung hodc td dugc dugce dung va tuy
y chit tri lidu khic. Duoc pham c6 chtra hoat chit c6 thé & dang bét ky thich hop véi
phuong phép st dung dy dinh. Khi sir dung qua duong miéng, vién nén, vién ngém det,
vién ngam, hdn dich nuéc hodc dAu, bot hodc c¢dm, nhil twong, nang ctiing hodc nang
mém, xi-ré hodc cdn thube duge didu ché. Ché phém dugce du dinh dé sir dung qua
dudng miéng c6 thé duge didu ché theo phwong phap bét ky da biét trong linh vuc san
xuét dugc phém va ché phém nhu vay co thé c6 chira méot hodc nhiéu chét bao gé)m chét
lam ngot, chét diéu vi, chat tao mau va chét bao quan, dé tao ra ché phém dé chép nhan.
Vién nén ¢6 chira thanh phan hoat tinh phéi tron véi ta dugc duge dung khong doc ma
thich hgp dé san xuét vién nén c6 thé ché’p nhan duoc. T4 dugce nady co thé, vi duy, chét
pha lodng tro, nhu canxi hodc natri cacbonat, lactoza, lactoza monohydrat,

croscarmeloza natri, povidon, canxi hodc natri phosphat; chat tao hat va gy phén r,
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nhu tinh bdt ngo, hodc axit alginic; chit két dinh, nhu xenluloza, xenluloza vi tinh thé,
tinh bot, gelatin hodc gdm acacia; va chét 1am tron, nhu magies stearat, axit stearic hodc
bot talc. Vién nén c6 thé khong duge phi hodc c6 thé duge pha bing ky thuat da biét
bao gdm tao vi nang dé 1am cham qué trinh ra va hép thu trong dudng da day rudt va
nho d6 ¢6 tac dung kéo dai trong mot thoi gian dai. Vi dy, chét 1am cham lai nhu glyxeryl

monostearat hodc glyxeryl distearat riéng 1¢ hodc voi sap co thé dugc str dung.

Luong hoat chit ma két hop véi thanh phan khdng c6 hoat tinh d8 san xuét dang
lidu dung s& thay dbi tuy thudc vao vat chi dugc didu tri va phwong thire sir dung cu thé.
Vi du, theo mot sb phuong 4n, dang lidu diing d& st dung qua dudng miéng cho ngudi
c6 chira khodng tur 1 dén 1000 mg vat liéu hoat tinh dugc bao ché véi luong thich hop
va thuan tién cua chét mang (vi du, thanh phén khong c6 hoat tinh hodc vat liéu ta duoc).
Theo phuong 4n nhét dinh, vat liéu chit mang bién thién tir khoang 5 dén khoang 95%
ché phdm téng sb (trong lugng: trong luong). Theo mot sé phuong 4n, dugc phim dugc
mo ta trong ban md ta nay c6 chira khoang tur 1 dén 800 mg, tir 1 dén 600 mg, tir 1 dén
400 mg, tir 1 dén 200 mg, tir 1 dén 100 mg hoic tir 1 dén 50 mg hop chét ¢6 cong thirc
I, hodc mubi duge dung cia nd. Theo mdt s6 phuong én, dugce phém dugc mo ta trong
ban md ta nay c6 chira khong nhidu hon khoang 400 mg hop chét co cong thire I. Theo
mdt s6 phuong 4n, duge phim duge mo ta trong ban mo ta nay c6 chira khoang 100 mg

hop chat ¢6 cong thire I, hodc mudi dugce dung cia no.

Nén duge hiéu ring ngoai thanh phan cu thé dugc dé cap o trén, ché pham dugc
dé cap trong ban md ta nay c6 thé bao gdm chit khac thong thudng trong linh vuc nay
d6i véi loai ché pham dang dé cép, vi du chét thich hop dé str dung qua dudng miéng c6

thé bao gdm chét diéu vi.

Ché phdm thu y chtra it nhat mot hoat chit nhu duge xé4c dinh & trén cung voi
chit mang tha y cling duoc dé xuit.

Chét mang thu y 13 chét hitu ich d8 sir dung ché phdm va c6 thé 14 chét ran, chit
16ng hodc chét khi ma 13 tro hodc c6 thé chip nhan trong linh vyc thi y va twong hop
v6i hoat chit. Ché pham tha y nay c6 thé dugc str dung qua duong miéng, ngoai dudng

tiéu hoa hodc theo dudng dung mong mudn bét ky khac.

Liéu dung hitu hiéu ctia hoat chit tuy thudc it nhit vao ban chét cta tinh trang
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bénh ly sé& diéu tri, doc tinh va viéc liéu hop chét s& dugc st dung du phong (liéu dung
thip hon), phuong phap phan phéi, va duoc phdm, va s& duge x4c dinh bdi thay thudc

1am sang bing cach str dung nghién ctu ting dan lidu dung.
Duong dung

Mot hodc nhidu hop chat cé cong thirc I (trong ban md ta ndy dugc goi la hoat
chét), hodc mubi duge dung ctia no, dugc sir dung béng dudng bét ky thich hop véi tinh
trang bénh s& duogc diéu tri. Puong dung thich hop bao gbm dudng qua duong miéng,
qua duong truc trang, qua dudng miii, qua duong khu tra (bao gdm miéng va duéi ludi),
qua duong 4m dao va qua dudng ngoai duong tiéu hod (bao gdm duéi da, trong bip,
trong tinh mach, trong da, ndi tuy mac, va ngoai mang ctmg), va dudng dung tuong tu.
Nén dugc hiéu 13 duong ding duge uu tién co thé thay dbi theo vi du tinh trang cua d6i
tuong tiép nhan. Loi ich clia hop chét ctia sdng ché 1 sinh kha dung qua dudng miéng
va ¢6 thé cho ding qua dudng miéng. Do do, theo mC)f phuong an, dugc pham duoc md
ta trong ban mo ta nay la dang lidu ding qua duong miéng. Theo phuong 4n nhit dinh,

duoc phdm dwgc mo ta trong ban mo ta nay 1a dang lidu dung rin qua dudng miéng.
Vi du thwe hién sdng ché
Vi du ché pham 1

Vién nang gelatin cting c6 chira thanh phén sau diy duoc didu ché:

Khéi luong
Thanh phan | | (mg/vién nang)
Hoat chat 30,0
Tinh bot 305,0
Magie stearat 5,0

Céac thanh phan néu trén duge tron va dong vao vién nang gelatin cimg.
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Vi dy ché phdm 2

Cong thic vién nén duoc didu ché bing cach st dung cac thanh phan duéi day:

Khéi lwong
Thanh phan (mg/vién nén)
Hoat chat 25,0
Xenluloza, vi tinh thé 200,0
Silic dioxit dang keo 10,0
Axit stearic _ 5,0

Céc thanh phan dugc trén va nén de tao ra vién nén.

Vi du ché pham 3

Ché phim thubc hit bot khd duoc didu ché ¢6 chira thanh phan sau day:

Thanh phén % trong luong
Hoat chit 5
Lactoza 95

Hoat chit dugc tron véi lactoza va hdn hop duge bd sung vao dung cu dé hit bot
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Vi du ché pham 4

Vién nén, mdi vién c6 chira 30 mg hoat chat, dugc diéu ché nhu sau:

Khéi luong

Thanh phin (mg/vién nén)
Hoat chét 30,0 mg
Tinh bot 45,0 mg
Xenluloza vi tinh thé 35,0 mg
Polyvinylpyrolidon

(duéi dang dung dich 10% trong nudc vo trang) 4,0 mg
Tinh bot natri carboxymetyl 4,5 mg
Magie stearat 0,5 mg
Bot talc 1,0 mg
Tong cong 120 mg

Hoat chét, tinh bot va xenluloza dugc cho qua rdy clia My c& s6 20 va dugc tron
k§. Dung dich polyvinylpyrolidon dugc tron véi bt thu dugc, sau d6 duge cho qua rdy
cia M§ ¢& 16. Hat duge tao ra nay duoc lam khd ¢ nhiét do tur 50°C dén 60°C va cho
qua riy ctia My c¢& 16. Tinh bdt natri carboxymetyl, magie stearat va bot talc, trude do
dugc cho qua ray cia My co s6 30 sau d6 dugc bd sung vao hat, hat nay sau khi tron

duoc nén trén may dép vién dé thu duoc vién nén, mdi vién cé trong luwgng 120 mg.
Vi du ché pham 5

Vién dan, mdi vién c6 chtra 25 mg hoat chat dugc dieu ché nhu sau:

Thanh phan Luong
Hoat chét 25 mg
Glyxerit cia axit béo no 2000 mg
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Thanh phén hoat tinh duge cho qua riy ctia My c& s6 60 va tao hdn dich trong
glyxerit cua axit béo no da lam néng chay tur trude bang c4ch gia nhiét t6i thidu néu can.

Hon hop sau d6 duoc rét vao khudn thube dan ¢& 2,0 gva dé ngudi.
Vi du ché phdm 6

Hbn dich, mdi liéu ¢6 chtra 50 mg hoat chét trén 5,0 mL liéu dung dugc pha nhu

sau:
Thanh phan . Luong
Hoat chét 50,0 mg
GO6m xanthan 4,0 mg

Natri carboxymetyl xenluloza (11%)

Xenluloza vi tinh thé (89%) © 50,0 mg
Sucroza 1,75¢g
Natri benzoat 10,0 mg
Chét diéu vi va chit mau vira da
Nuéc tinh khiét vira du 5,0 mL

Hoat chét, sucroza va gdm xanthan dugc tron, dugce cho qua ray cia My c¢d $6 10
va sau d6 tron v6i dung dich di pha trude d6 c6 chira xenluloza vi tinh thé va natri
carboxymetyl xenluloza trong nuéce. Natri benzoat, chét diéu vi va chit mau duoc pha
lodng véi nude va duge bd sung vao kém theo khudy. Tiép d6 bd sung nude vira du dé

dat thé tich cn thiét.
Vi du ché phdm 7

Ché phim dudi da c6 thé diéu ché nhu sau:

Thanh phﬁn Khbi lugng
Hoat chat 5,0 mg
Dau ngd 1,0 mL
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Vi du ché phim 8

Ché phdm tiém duoc diéu ché c6 hop phan sau déy:

Thanh phan Lugng
Hoat chét 2,0 mg/mL
Manitol, USP 50 mg/mL
Axit gluconic, USP vira du (pH 5-6)
Nude (duge cit, vo tring) vira da dén 1,0 mL
Khi nito, NF vua du

Vi du ché phdm 9

Ché pham dung khu tra duge didu ché c6 hop phan sau day:

Thanh phan gam
Hoat chét 0,2-10
Span 60 2,0
Tween 60 2,0
Déu khoang 5,0
Petrolatum 0,10
Metyl paraben 0,15
Propyl paraben 0,05
BHA (hydroxy anisol dugc butyl hoa) 0,01
Nude vira dit dén 100

Tét ca cac thanh phan néu trén, trir nude, duge két hop va gia nhiét dén 60°C kem
theo khudy. Khdi lwgng nuéce vira di ¢ 60°C tiép d6 duge bd sung vao kém theo khudy

manh dé nhil ho4 c4c thanh phén va nudc dugc bd sung vao dén vira du 100 g.
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Vi du ché pham 10

Ché phdm giai phéng kéo dai

Thanh phan Khoang % trong luong
Hoat chat 50-95

Xenluloza vi tinh thé (chdt don)  1-35
Copolyme cia axit metacrylic 1-35
Natri hydroxit 0,1-1,0
Hydroxypropyl metylxenluloza  0,5-5,0
Magie stearat 0,5-5,0

Ché phim giai phong kéo dai theo sang ché c6 thé dugc didu ché nhu sau: tron
k§ hop chat va chat gén két phu thudc pH va ta duge tuy y bét ky duoc tron k¥ (duge
tron kho). Hon hop da tron khd sau d6 duge tao hat véi sy c6 mét cua dung dich nuéc
chtra bazo manh duge phun vao bot da tron. Hat duoc 1am kho, sang loc, va duge tron
v6i chit 1am tron tuy y (nhu bot talc hodc magie stearat) va dugc nén thanh vién nén.
Dung dich nuéc chira bazo manh dugc vu tién 1a dung dich chira hydroxit kim loai kiém,
nhu natri hogic kali hydroxit, tbt hon 14 natri hydroxit, trong nuéc (tuy y ¢6 chira dén

25% dung méi ¢6 thé tron 1An véi nuée nhu rugu thap).

Vién nén thu duge c6 thé dugc phi bing chét tao-mang bao phim tuy y, dé nhan
dang, che ddu mui vi va 1am cho d& nubt. Chit tao mang bao phim thuong s& ¢6 mit véi
luong khoang tir 2% dén 4% trong luong vién nén. Chét tao mang bao phim thich hop
da biét trong linh vuc nay va bao gdm hydroxypropyl metylxenluloza, copolyme cta
cation metacrylat (copolyme cia dimetylaminoetyl metacrylat/metyl-butyl
metacrylat - Eudragit® E - R6Shm. Pharma) va chat twong ty. Chét tao mang bao phim

nay c6 thé tuy y c6 chira chit mau, chit 1am déo va thanh phan bd trg khac.

Vién nén dugc nén tot hon 1a ¢6 do cing du dé chiu dugc luc nén & Kp. Co vién
nén cha yéu s& tuy thudc vao lwong hop chat trong vién nén. Vién nén s& bao gom tu

300 dén 1100 mg bazo tu do cua hop chit. Tét hon 13, vién nén s& bao gdbm lugng bazo
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tu do ctia hop chit ndm trong khoang tir 400 dén 600 mg, tlr 650 dén 850 mg va tir 900
dén 1100 mg.

Pé anh hudng dén téc do hoa tan, kiém soét thdi gian ma bot c6 chira hgp chét
duoc tron w6t. Tot hon 1a thoi gian tron bot tdng cong, nghia 13, thoi gian trong d6 bot
duoc tiép xuc véi dung dich natri hydroxit s& nim trong khoang tir 1 dén 10 phut va t6t
hon latr 2 dén 5 phut. Sau khi tao hat, hat duoc léy ra khoi may tao hat va cho vao may
sy ting s6i & nhiét do khoang 60°C.

Vi du ché pham 11

Cong thire vién nén duoc didu ché bang cach sir dung thanh phan duéi day:

Khéi luong
Thanh phan (mg/vién nén)
Thanh phén hoat tinh 300,0
Xenluloza, vi tinh thé 100,0
Silic dioxit dang keo 10,0
Axit stearic 5,0

Tron céc thanh phan va dap thanh vién nén.

Céc vi du sau ddy duogc bao gdm dé ching minh phuong 4n cu thé cia sang ché.
Nguoi co hiéu biét trung binh vé linh vuc lién quan s& biét duge 1a k¥ thuét dé cap trong
vi du 1a k§ thuat 4p dung @& thuc hién sang ché, va do d6 c6 thé xem 13 cdu thanh phuong
thirc cu thé dé thuc hién sang ché. Tuy nhién, ngudi c6 hidu biét trung binh vé linh vuc
lién quan, dya vao ban mo ta nay, s€ biét duge 1a nhidu thay dbi co thé thuc hién trong
phuong an cu thé dugc dé cap va van sé& thu dugce két qua turong ty ma khong tach roi

khdi tinh than va pham vi cla sang ché.
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Danh muc tir va ky hiéu viét tt

Viét tit Nghia
°C b6 Celsius
Ac Axetyl
aq. Trong nudce
ATP Adenosin triphosphat
B2Pin; Bis(pinacolato)diboron
BOC tert-butoxycarbonyl
Br Rong
BSA Albumin huyét thanh bo
d Vach doi
DCM Diclometan
dd Vach d6i cia vach doi
ddd Vach ddi ctia vach doi cia vach doi
DIPEA N,N-diisopropyletylamin (bazo Hiinig)
DMA Dimetylaxetamit
DME 1,2-dimetoxyetan
DMF Dimetylformamit
DMSO Dimetylsulfoxit
dt Vach doi-vach ba
DTT Dithiothreitol (thudc thir Cleland)
ECs0 Néng do nira hiru hidu ti da
EDC 1-(3-dimetylaminopropyl)-3-etylcarbodiimit
EDTA Axit etylendiamintetraaxetic
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EGFR Thu thé yéu t6 tang truéng biéu mo

Eq Duong lughg

ES/MS Phé khdi phun dién tir

Et | Etyl

EtOAc Etyl axetat

EtOH Etanol (ruou etylic)

FBS Huyét thanh bao thai bo

g Gam

HATU 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxit
hexaflophosphat

HEPES Axit 2-[4-(2-hydroxyetyl)piperazin-1-
yl]etansulfonic

HCl Axit clohydric

HPLC Séc ky 1ong 4p luc cao

Hrs Gio

HTRF® Huynh quang phan giai thoi gian dong nhat,

nhin hiéu dugce dang ky bao hd cua Cisbio
Bioassays, parc marcel boiteux 30200

codolet, France

Hz Hertz

IBD Bénh vi€ém rudt

ICso Nbng dd te ché nira téi da
i-pr Isopropyl

J Hiang s6 ngiu hop (MHz)
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K;5POy4 Trikali phosphat

KOtBu Kali tert-butoxit

KOAc Kali axetat

LCMS Séc ky 16ng-phd khéi

Li HMDS Lithi bis(trimetylsilyl)amit
LiOH Lithi hydroxit

Lil Lithi iodua

LPS Lipopolysacarit

M Mol

m Vach da

M+ Pic khéi

M-+H+ Pic khéi + hydro

Me Metyl

MeCN Axetonitril

MeOH Metanol (ruou metylic)
MeLi Metyllithi

MeMgX Metylmagie halogenua (thudc t&r Grignard),

trong d6 X 1a flo, clo, brom hodc iot

MesSn2 Hexametyldistannan (hexametylditin)
mg Miligam

MgSOq4 Magie sulfat

MHz Megahertz

Min Phut

ml/mL Millilit
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mmol
MS

MsCl1

nBu/Bu
n-Buli
NaH
NaHCOs3
NaN3
NaszPOq4
NaxSO4
nL

nm
NMP
NMR
NP-40

Pd-PEPPSI™ -[Pent

Pen-Strep

Ph
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Millimol

Millimol

Ph khoi

Mesyl clorua
N-bromosucxinimit

Thong thudong

n-butyl (butyl thong thuong)
n-butyl lithi

Natri hydrit

Natri bicacbonat

Natri azit

Trinatri phosphat

Natri sulfat

Nanolit

Nanomet
1-metylpyrolidin-2-on

Cong huong tur hat nhan
Nonyl phenoxypolyetoxyletanol

[1,3-bis(2,6-di-3-pentylphenyl)imidazol-2-
yliden](3-clopyridyl)palladi(Il) diclorua

Penixilin-Streptomyxin (5000 don  vi
penixilin G mudi natri, va 5000 pg

streptomyxin sulfat trong nudc mubi 0,85%)
Phenyl

Vach bbn
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RPMI

Rt
S
sat.

Selectfluor®

SFC

SiliaMetS® Thiol

THF
TFA

XPhos Pd G3
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Vira du dé dat dén chtrc nang da dinh
Pha dao

Mobi trudng cia Roswell Park Memorial

Institute

Nhiét do trong phong
Vach don

Bdo hoa

1-clometyl-4-flo-1,4-
diazoniabixyclo[2.2.2]octan bis

(nhan hiéu cua Air Products and Chemicals)
Séc ky 1ong siéu téi han

Chét chdng mudi paladi dya trén silic oxit,
nhan hiéu dugce dang ky cta Silicycle

Vach ba

Tetrahydrofuran

Axit trifloaxetic

(2-dixyclohexylphosphino-2',4',6'-
triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(Il) metansulfonat
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1. Vidusosanh A

Vi du so sanh A duogc thé hién nhu vi du 193 trong don quéc té sb
PCT/US2016/038861, s& cong bd WO 2016/210036 Al. Cong thirc cdu tao ciia Vi du

so sanh A la:

ViduA

2. Téng hop hop chét trung gian

Didu ché hop chat trung gian I-1:

N
N KO'Bu N NH, > Z
. )OL THF PN . N HomeoH N
H™ 07 E/}
Et0” “OEt Et0” “OEt \_/
1A 1B 11C 11D IE

_N szlnz KOAc

NBS NEZ - Pd(PPh3)-Cl,

DCM rll | Dioxan/DMF
Br W 120 °C \ )

Mubi kali 3,3-dietoxy-2-formylpropionitril (I-1C):

B sung 1,0 M kali tert-butoxit trong THF (2,2 L, 2,2 mol) vao dung dich dugc
khudy chtra 3,3-dietoxypropan-nitril (I-1A, 283,80 g, 1,98 mol) va metyl format (I-1B,
148,80 g, 2,48 mol) trong THF khan (1,1 L) & 10°C. Duy tri nhiét d¢ trong khoang tir
10°C dén 15°C trong sudt 45 phit khi b sung. Sau khi bd sung xong, khudy huyén phu
dic thu duge trong 2 gi¢ ¢ nhiét do moi trudong. Tiép d6, bd sung hexan (400 mL) vao
va tiép tuc khudy thém 20 phut. Loc huyén pht dic va rira banh loc bang 1/1 hexan/THF
va lam kho qua dém & 60°C trong 10 sdy chan khong dé tao ra I-1C. '"H-NMR (CD3OD)

pht hgp véi cau tric mong muon.
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Pyrolo[1,2-b] pyridazin-3-carbonitril (I-1E):

Huyén phu duge khudy chtra mubi kali 3,3-dietoxy-2-formylpropionitril (I-1C,
5,10 g, 24,36 mmol) duoc lam lanh xuéng 0°C, va HCI ddm dac (7,11 mL, 85,26 mmol)
duoc bd sung vao nho giot & te do sao cho nhiét do ndi tai ciia phan tmg khong vuot
quéa 20°C. Sau khi bd sung xong, khudy hdn hop phan mg ¢ nhiét do trong phong trong
20 phut. B sung vao hdn hgp phan Gmg nay vao dung dich chira 1-aminopyrol (I-1D,
1,00 g, 12,18 mmol) trong metanol (4,0 mL). Sau khi bd sung xong, hdi luru hdn hop
phéan tng & 90°C trong 2 gid. Khi gia nhiét hoan thanh, 1am ngudi hdn hgp phén g
dén nhiét do trong phong va cd con khodng mét nira thé tich ban dau. Bb sung cin than
dung dich natri bicacbonat bdo hoa trong nuéc vao cin thu duge cho dén khi hét tao bot.
Chiét dung dich véi hai phén etyl axetat. Lam khd 16p hiru co lién két bang natri sulfat,
loc, ¢6 trong chan khong, va tinh ché cin thu dugc béng sic ky silicagel (dung moi rira

giai: EtOAc/hexan) dé tao ra I-1E.

1H NMR (400 MHz, Clorofom-d) & 8,16 - 8,03 (m, 2H), 7,93 (ddd, J = 2,6, 1,4,
0,6 Hz, 1H), 7,04 (dd, J =4,5, 2,7 Hz, 1H), 6,84 (dd, ] = 4,6, 1,4 Hz, 1H).
7-bromopyrolo[1,2-b] pyridazin-3-carbonitril (I-1F):

B& sung N-bromosucxinimit trong mot phan vio dung dich chra pyrolo[1,2-b]
pyridazin-3-carbonitril (I-1E, 840,0 mg, 5,9 mmol) trong MeCN (30 mL) & nhiét do
trong phong. Khudy phan tmg & nhiét do trong phong trong 30 phut, tiép d6 rot vao dung
dich natri bicacbonat bdo hoa trong nugc. C6 dung dich trong chén khong dé loai bo
axetonitril. Chiét 16p nuéc thu dugc bang ba phan EtOAc. Lam kho 16p hitu co lién két
bang natri sulfat, loc, ¢d trong chin khong, va tinh ché bing sic ky silicagel (dung mdi
rira giai: EtOAc/hexan) dé tao ra I-1F.

1HNMR (400 MHz, Clorofom-d) & 8,28 (d,J =2,1 Hz, 1H), 8,10 (d, J = 2,1 Hz,
1H), 7,12 (d, ] = 4,8 Hz, 1H), 6,93 (d, ] = 4,8 Hz, 1H).

7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrolo[ 1,2-b]pyridazin-3-carbonitril I-
1):

Lo vi séng duge nap 7-bromopyrolo[1,2-b]pyridazin-3-carbonitril (I-1F, 416,5
mg, 1,9 mmol), bis(pinacolato)dibo (762,1 mg, 3,0 mmol), kali axetat (552,3 mg, 5,6
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mmol), va bis(triphenylphosphin)paladi(Il) diclorua (65,8 mg, 0,094 mmol). Dioxan
(8,0 mL) va DMF (4,0 mL) dugc Cloroform vao, va khtr khi hdn hop phan tng bang
cach suc khi argon trong 2 phut. Pdy kin lo va gia nhiét hén hop phan tng & 120°C
trong 10 phan g vi s6ng trong 60 phit. Sau khi lam nguoi, loc hdn hop phan tng va
¢6 trong chén khong. Phan bd cin thu dugc trong EtOAc va nude. Chiét 16p nuéce bang
phan tht hai ctia EtOAc, va lam kho 16p hiru co lién két bang natri sulfat, loc qua nut
Celite, va ¢0 trong chan khong. Tinh ché cin thu duge bang séc ky silicagel (dung moi

rira giai: EtOAc/hexan) thu dugce I-1.

1HNMR (400 MHz, Clorofom-d) 4 8,31 (d,J =2,3 Hz, 1H), 8,14 (d, J =2,2 Hz,
1H), 7,52 (d, ] = 4,6 Hz, 1H), 6,84 (d, ] = 4,6 Hz, 1H), 1,41 (s, 12H).
Piéu ché hop chit trung gian I-2:

F

Ho,

o cl , o )(\/NHz

- LiOH HCl
(0] A _— HO S - -
| MeOH/H,0 | HATU, DIPEA

ooy

g ® X-Phos PD G3
N7 Br DME, K5PO,

Axit 6-bromo-4-clonicotinic. B sung lithi hydroxit (2,93 g, 119,77 mmol) trong
nuée (68 mL) vao dung dich chita metyl 6-bromo-4-clonicotinat (15 g, 59,89 mmol)
trong metanol (240 mL). Gia nhiét dung dich dén 43°C qua dém va sau d6 1am ngudi
dén nhiét do trong phong. Bd sung axit clohydric trong nude (1M, 120 mL) vao va loai
b6 chét bay hoi trong chan khong. Loc huyén phu dic thu dugce va ria bang H>0 dé tao

ra axit 6-bromo-4-clonicotinic.
ES/MS: 238,0 (M+H").
1H NMR (400 MHz, DMSO0-d6) & 8,75 (s, 1H), 8,03 (s, 1H).

(R)-6-bromo-4-clo-N-(2-flo-3-hydroxy-3-metylbutyl)nicotinamit. B6 sung
HATU (6,27 g, 16,49 mmol), (R)-4-amino-3-flo-2-metylbutan-2-ol hydroclorua (2,4 g,
15,23 mmol), va N,N-diisopropyletylamin (5,62 ml, 32,26 mmol) vao dung dich chtra
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axit 6-bromo-4-clonicotinic (3 g, 12,69 mmol) trong DMF (42 mL). Khudy dung dich
thu dugc & nhiét dd trong phong qua dém va sau d6 pha lodng bang etyl axetat. Rira 16p
hitu co bang dung dich lithi clorua bdo hoa trong nuée (3 1an), tiép d6 lam kho bang
Na2SOs, va cd. Tinh ché cin bang sic ky silicagel (dung moi rira giai: EtOAc/hexan) dé
tao ra (R)-6-bromo-4-clo-N-(2-flo-3-hydroxy-3-metylbutyl)nicotinamit.

ES/MS: 341,1 (M+H").

1H NMR (400 MHz, DMSO-ds) & 8,88 (t, J= 5,5 Hz, 1H), 8,41 (s, 1H), 8,01 (s,
1H), 4,82 (s, 1H), 4,28 (ddd, J=49,3, 9,4, 2,0 Hz, 1H), 3,84 - 3,63 (m, 1H), 3,40 - 3,22
(m, 1H), 1,13 (d, J= 7,0 Hz, 6H).

(R)-4-clo-6-(3-xyanopyrolo[ 1,2-b]pyridazin-7-yl)-N-(2-flo-3-hydroxy-3-
metylbutyl)nicotinamit (I-5). B sung 7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrolo[1,2-b]pyridazin-3-carbonitril (0,24 g, 0,9 mmol), XPhos Pd G3 (0,05 g, 0,06
mmol), va trikali phosphat trong nuée (2M, 0,59 mL, 1,18 mmol) vao dung dich chira
(R)-6-bromo-4-clo-N-(2-flo-3-hydroxy-3-metylbutyl)nicotinamit (0,2 g, 0,59 mmol)
trong DME (3,9 mL). Khtr khi dung dich thu dugc bing argon va gia nhiét dén 120°C
trong 12 phit trong 10 phan tng vi séng. Tinh ché hdn hop phan tmg tho bang sic ky
silicagel (dung moi rtra gidi: EtOAc/hexan) dé tao ra (R)-4-clo-6-(3-xyanopyrolo[1,2-
b]pyridazin-7-yl)-N-(2-flo-3-hydroxy-3-metylbutyl)nicotinamit.

ES/MS: 402,2 (M+H").

3. Quy trinh vi du va vi du hop chét

Quy trinh 1: Vidu 1:

(R)-6-(3-xyanopyrolo[ 1,2-b]pyridazin-7-yl)-N-(2-flo-3-hydroxy-3-metylbutyl)-4-

(metylamino)nicotinamit
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-
o Ccl O HN .
MeNH, « HCI LiOH
- DBU _
N~ ~Cl N~ ~ClI
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NT >l F NT > el
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_BL_N_
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/ - HO
DME, X-Phos Pd G3 £ H P N )
N
|
Vidul

Metyl 6-clo-4-(metylamino)nicotinat: B6 sung 1,8-diazabixyclo(5.4.0)undec-7-
en (1,8 ml, 12,04 mmol) vao dung dich chira metyl 4.6-diclonicotinat (0,5 g, 2,43 mmol)
va metylamin hydroclorua (0,82 g, 12,16 mmol) trong axetonitril (10 mL) va nude (0,3
mL). Khudy dung dich thu dugc & nhiét do trong phong trong 3 gio. Co dung dich dén
kho trong chan khong va pha lodng bing etyl axetat. Rtra dung dich thu dugc bing nudc
va natri clorua trong nude. Lam kho 16p hitu co thu dugc bang natri sulfat va co trong
chan khong. Tinh ché chét thu duge bang séc ky SiO; pha thong thudng (dung moéi rira

giai: etyl axetat / hexan) thu dugc san phidm mong mubn.
ES/MS: 201,180 (M+HY).

Axit 6-clo-4-(metylamino)nicotinic: bd sung lithi hydroxit (0,12 g, 5,01 mmol)
vao dung dich chtra metyl 6-clo-4-(metylamino)nicotinat (0,38 g, 1,92 mmol) trong
MeOH (10 mL), THF (5 mL), va nuéc (5 mL). Khudy dung dich & nhiét do trong phong
trong 18 gid, trung hoa bang HCI (1IN, 5 mL), va cd dén kho trong chan khong. St dung

chét thé thu duoc trong budce tiép theo.
ES/MS: 187,070 (M+H").

(R)-6-clo-N-(2-ﬂ0-3-hydroxy-3-metylbutyl)-4-(metylamino)nicotinamit: B6
sung HATU (0,97 g, 2,55 mmol) va N,N-diisopropyletylamin (1,5 ml, 8,61 mmol) vao

-56-



38778

dung dich chira axit 6-clo-4-(metylamino)nicotinic (0,36 g, 1,92 mmol) va (R)-4-amino-
3-flo-2-metylbutan-2-ol (0,31 g, 2,56 mmol) trong DMF (10 mL). Khudy dung dich thu
dugc & nhiét do trong phong trong 1 gid va pha lodng bang etyl axetat. Rra dung dich
bang 5% lithi clorua trong nudc (3 14n), 1am kho bing natri sulfat, va cd trong chén
khong. Tinh ché chét thu duoc bing sic ky SiOz pha thong thuong (dung moi rira giai:

etyl axetat / hexan) dé tao ra san phdm mong mudn.
ES/MS: 290,472 (M+H™).

(R)-6-(3-xyanopyrolo[1,2-b]pyridazin-7-yl)-N-(2-flo-3-hydroxy-3-metylbutyl)-
4-(metylamino)nicotinamit: B6 sung kali phosphat trong nuée (2M, 0,10 mL, 0,20
mmol) vao dung dich chta (R)-6-clo-N-(2-flo-3-hydroxy-3-metylbutyl)-4-
(metylamino)nicotinamit (30 mg, 0,10 mmol), 7-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyrolo[1,2-b]pyridazin-3-carbonitril (39 mg, 0,15 mmol) va Xphos
Pd G3 (9 mg, 0,011 mmol) trong DME (1 mL). Khir khi dung dich thu dugc bang argon
trong 2 phut va gia nhiét trong diéu kiéh vi séng trong 20 phut & 120°C. Loc hdn hop
phén Ung va rira chét rén thu duoc bing DMF. Tiép d6 cb dich loc trong chén khong va
tinh ché chét tho bing RP-HPLC (dung mai rira gidi: nude / MeCN *0,1% TFA) thu

duoc san phém dudi dang mubi trifloaxetat.
ES/MS: 397,283 (M+H™).

1H NMR (400 MHz, Metanol-d4) & 8,75 (d, J = 2,2 Hz, 1H), 8,66 (d,J =2,2 Hz,
1H), 8,51 (s, 1H), 8,02 (d, ] = 5,1 Hz, 1H), 7,76 (s, 1H), 7,21 (d, I = 5,1 Hz, 1H), 4,42
(ddd, J = 49,0, 9,3, 2,1 Hz, 1H), 3,93 (ddd, J = 36,4, 14,5, 2,2 Hz, 1H), 3,48 (ddd, J =
16,2, 14,5, 9.4 Hz, 1H), 3,19 (s, 3H), 1,28 (d, J = 1,7 Hz, 6H).
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Quy trinh 2: Vi duy 2:

(R)-4-((xyanometyl)amino)-6-(3-xyanopyrolo[ 1,2-b]pyridazin-7-yl)-N-(2-flo-3-
hydroxy-3-metylbutyl)nicotinamit
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(R)-6-clo-4-((xyanometyl)amino)-N-(2-flo-3-hydroxy-3-
metylbutyl)nicotinamit: B sung N,N-diisopropyletylamin (0,2 mL, 1,12 mmol) vao
huyén phu dic chira (R)-4,6-diclo-N-(2-flo-3-hydroxy-3-metylbutyl)nicotinamit (100
mg, 0,34 mmol) va aminoaxetonitril hydroclorua (47,03mg, 0,51mmol) trong DMA (1
mL). Tiép d6 gia nhiét dung dich thu dugc trong didu kién vi séng trong 30 phut &
150°C. B sung aminoaxetonitril hydroclorua bd sung (47,03mg, 0,51mmol) va N,N-
diisopropyletylamin (0,2 mL, 1,12 mmol) vao va gia nhiét hdn hop phan tGng trong didu
kién nhiét trong 16 gid & 130°C. Lam ngudi dung dich dén nhiét do trong phong va pha
loang bang etyl axetat. Loc huyén phu thu dugc va rira chét ran bang EtOAc. Gop dich
loc thu dugce vartra bing amoniac clorua trong nuge. Lam kho 16p hiru co thu duge bing
magie sulfat va co trong chan khong. Tinh ché chét thu duoc bang sic ky SiO» pha thong

thuong (dung moi rira giai: etyl axetat / hexan) d8 tao ra san pham mong mudn.
ES/MS: 315,159 (M+H").

(R)-4-((Xyanometyl)amino)-6-(3-xyanopyrolo[1,2-b]pyridazin-7-yl)—N-(2-ﬂo-3-
hydroxy-3-metylbutyl)nicotinamit: B6 sung kali phosphat trong nuée (2M, 0,17 mL,
0,34 mmol) vao dung dich chtra (R)-6-clo-4-((xyanometyl)amino)-N-(2-flo-3-hydroxy-
3-metylbutynicotinamit (53 mg, 0,17 mmol), 7-(4,4,5,5-tetrametyl-1,3,2-
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dioxaborolan-2-yl)pyrolo[ 1,2-b]pyridazin-3-carbonitril (68 mg, 0,25 mmol) va Xphos
Pd G3 (16 mg, 0,019 mmol) trong DME (2 mL). Khur khi dung dich thu dugc bang argon
trong 2 phut va gia nhiét trong didu kién vi séng trong 20 phut & 120°C. Loc hdn hop
phan ing va rira chit rin thu duge bang DMF va MeOH. Tiép d6 co dich loc trong chén
khong va tinh ché chét thd bing RP-HPLC (dung moi rira giai: nuée / MeCN *0,1%
TFA) dé thu dugce san pham duéi dang mudi trifloaxetat. Tiép d6 tinh ché chit nay bang
sic ky SiO» pha thong thuong (dung moi rira giai: metanol / diclometan) va dong kho tir

axetonitril va nuée (0,1% axit trifloaxetic) @8 tao ra san phdm mong mudn.
ES/MS: 422,250 (M+H).

1H NMR (400 MHz, metanol-d4) & 8,79 (d, J = 2,2 Hz, 1H), 8,70 (d, J = 2,0 Hz,
2H), 8,10 (d, J = 5,1 Hz, 1H), 8,05 (s, 1H), 7,25 (d, 7= 5,1 Hz, 1H), 4,73 (s, 2H), 4,46
(ddd, J = 49,1, 9,4, 2,2 Hz, 1H), 3,98 (ddd, J = 36,6, 14,5, 2,2 Hz, 1H), 3,60 — 3,41 (m,
1H), 1,31 (d, J = 1,7 Hz, 6H).
Quy trinh 3: Vi du 3:

4-(((R)-1-xyanoetyl)amino)-6-(3 -xyanopyrolo[1 ,2-b]pyridazin-7-y1)-N-((R)-2-flo-3-
hydroxy-3-metylbutyl)nicotinamit
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4—(((R)—1-amino-1-oxopropan-Z-yl)amino)-6—clo-N-((R)-2-ﬂo-3-hydroxy-3—
metylbutyl)nicotinamit: B4 sung N,N-diisopropyletylamin (0,6 mL, 3,37 mmol) vao
huyén phu dic chira (R)-4,6-diclo-N—(2-ﬂo-3-hydroxy-3-metylbutyl)nicotinamit (200
mg, 0,68 mmol) va (R)-2-aminopropanamit hydroclorua (172 mg, 1,38 mmol) trong
DMA (3 mL). Tiép d6 gia nhiét dung dich thu dugc trong diéu kién vi song trong 60
phit & 150°C. Tinh ché chét thu dugc bang RP-HPLC (dung moi rira giai: nude / MeCN

*0,1% TFA) thu dugc san phém dudi dang mubdi trifloaxetat.
ES/MS: 347,521 (M+H").

Bang 1: Hop chit

Hop chat [ES/MS | Quy trinh Tén

(R)-6-(3 -xyanopyrolo[l,2-b]pyridazin-7-yl)-N-(2-ﬂo-

1 397,3 1
3—hydroxy-3-metylbutyl)-4-(metylamino)nicotinamit
(R)-4-((xyanometyl)amino)-6-(3 -xyanopyrolo[1,2-

2 4223 2 b]pyridazin-7-y1)-N-(2-flo-3-hydroxy-3-
metylbutyl)nicotinamit
4-(((R)-1-xyanoetyl)amino)-6-(3-xyanopyrolo[ 1,2-

3 436,4 3 b]pyridazin-7-y1)-N-((R)-2-flo-3-hydroxy-3-

metylbutyl)nicotinamit

4-(((S)-1-xyanoetyl)amino)-6-(3-xyanopyrolo[ 1,2-
4 436,3 3 b]pyridazin-7-y1)-N-((R)-2-flo-3-hydroxy-3-

metylbutyl)nicotinamit

4-(((R)-1-xyanopropyl)amino)-6-(3 -xyanopyrolo[1,2-
5 450,4 3 b]pyridazin-7-y1)-N-((R)-2-flo-3-hydroxy-3-

metylbutyl)nicotinamit

-60-



38778

Hop chat |ES/MS |Quy trinh Tén
m/z
4-(((S)-1-xyanopropyl)amino)-6-(3-xyanopyrolo[1,2-

6 450,3 3 blpyridazin-7-yl)-N-((R)-2-flo-3-hydroxy-3-
metylbutyl)nicotinamit
(R)-4-((2-xyanoetyl)amino)-6-(3-xyanopyrolo[1,2-

7 436,5 2 b]pyridazin-7-y1)-N-(2-flo-3-hydroxy-3-
metylbutyl)nicotinamit
(R)-4-((3-xyanopropyl)amino)-6-(3-xyanopyrolo[ 1,2-

8 450,7 2 b]pyridazin-7-y1)-N-(2-flo-3-hydroxy-3-
metylbutyl)nicotinamit
(R)-4-((2-xyanopropan-2-yl)amino)-6-(3-

9 450,5 3 xyanopyrolo[ 1,2-b]pyridazin-7-yl)-N-(2-flo-3-
hydroxy-3-metylbutyl)nicotinamit
(R)-4-((1-xyanoxyclopropyl)amino)-6-(3-

10 448,5 2 xyanopyrolo[1,2-b]pyridazin-7-yl)-N-(2-flo-3-
hydroxy-3-metylbutyl)nicotinamit

-61-




38778

Bang 2: Dt liéu NMR cutia hop chét 14y 1am vi du

Hop chat

1H-NMR

1T NMR (400 MHz, Metanol-d4) 5 8,75 (d, J = 2,2 Hz, 1H), 8,66 (d,
] =22 Hz, 1H), 8,51 (s, 1H), 8,02 (d, T = 5,1 Hz, 1H), 7,76 (s, 1H),
7.21 (d, J = 5,1 Hz, 1H), 4,42 (ddd, J = 49,0, 9.3, 2,1 Hz, 1H), 3,93
(ddd, J = 36,4, 14,5, 2,2 Hz, 1H), 3,48 (ddd, J = 16,2, 14,5, 9.4 Hz,
1H), 3,19 (s, 3H), 1,28 (d, ] = 1,7 Hz, 6H)

1T NMR (400 MHz, Metanol-d4) 5 8,79 (d, J = 2,2 Hz, 1H), 8,70 (d,
1=2,0 Hz, 2H), 8,10 (d, T = 5,1 Hz, 1H), 8,05 (s, 1H), 7,25 (d, ] =5,1
Hz, 1H), 4,73 (s, 2H), 4,46 (ddd, T =49,1, 9,4, 2,2 Hz, 1H), 3,98 (ddd,
=366, 14,5, 2,2 Hz, 1H), 3,60 — 3,41 (m, 1H), 1,31 (d, J = 1,7 Hz,
GH).

1H NMR (400 MHz, Metanol-d4) 5 8,79 (d, J = 2,1 Hz, 1H), 8,73 (s,
1H), 8,71 (d, J = 2,1 Hz, 1H), 8,09 (d, J = 5,1 Hz, 1H), 8,07 (s, 1H),
7,26 (d,J = 5,1 Hz, 1H), 5,15 (g, J = 6,9 Hz, 1H), 4,47 (ddd, J = 49,0,
9.3,2,1 Hz, 1H), 3,97 (ddd, T=36,4, 14,6, 2,2 Hz, 1H), 3,54 (ddd, J =
16,2, 14,5, 9,3 Hz, 1H), 1,85 (d, I = 7,0 Hz, 3H), 1,32 (d, T = 1,7 Hz,
GH)

1H NMR (400 MHz, Metanol-d4) 3 8,79 (d, ] = 2,2 Hz, 1H), 8,73 (s,
1H), 8,71 (d, J = 2,2 Hz, 1H), 8,09 (d, J = 5,0 Hz, 1H), 8,07 (s, 1H),
7.26 (d, ] = 5,1 Hz, 1H), 5,15 (q, T = 7,0 Hz, 1H), 4,46 (ddd, ] = 49,0,
9.4, 2.2 Hz, 1H), 3,99 (ddd, J = 36,3, 14,5, 2,1 Hz, 1H), 3,60 — 3,43
(m, 1H), 1,85 (d, ] = 7,0 Hz, 3H), 1,32 (d, ] = 1,7 Hz, 6H).

1H NMR (400 MHz, Metanol-d4) & 8,77 (t, J = 1,8 Hz, 1H), 8,73 (d,
] =1,4 Hz, 1H), 8,68 (d, J = 2,0 Hz, 1H), 8,08 (dd, J = 5.2, 1,4 Hz,
1H), 8,04 (d, J = 1,4 Hz, 1H), 7,23 (dd,J = 5,1, 1,4 Hz, 1H), 5,05 (t,J
= 6.9 Hz, 1H), 4,45 (ddd, T = 49,0, 9,3, 2,1 Hz, 1H), 3,94 (ddd, J =
36,5, 14,6, 2,3 Hz, 1H), 3,52 (td, 7= 15,2, 9,3 Hz, 1H), 2,17 (p, 1 =7.2
Hz, 2H), 1,29 (d, T = 1,6 Hz, 6H), 1,25 (td, ] = 7.4, 1,4 Hz, 3H).

TH NMR (400 MHz, Metanol-d4) & 8,71 (d, J = 2,7 Hz, 1H), 8,63 (d,
1=23 Hz, 1H), 8,56 (d, ] = 2,3 Hz, 1H), 8,24 (s, 1H), 7,93 (d, ] = 4.8
Hz, 1H), 7,13 (d, ] = 5,0 Hz, 1H), 4,80 (d, ] = 6,3 Hz, 1H), 4,43 (ddd,
1 =490, 9.2, 2,4 Hz, 1H), 4,09 — 3,80 (m, 1H), 3,49 (ddd, ] = 15,8,
14.3,9,7 Hz, 1H), 2,14 (p, I = 7.2 Hz, 2H), 1,29 (d, ] = 1,8 Hz, 6H),
1,27 — 1,18 (m, 3H).

TH NMR (400 MHz, Metanol-d4) 8 8,78 (d, J = 2,1 Hz, 1H), 8,69 (d,
] =22 Hz, 1H), 8,63 (s, 1H), 8,09 (d, J = 5,0 Hz, 1H), 7,96 (s, 1H),
7.24 (4,7 = 5,1 Hz, 1H), 4,46 (ddd, J = 49,1, 9.4, 2,2 Hz, 1H), 4,10 —
3.85 (m, 3H), 3,52 (ddd, T = 16,2, 14,5, 9,4 Hz, 1H), 2,97 (1, ] = 6,5
Hz, 2H), 1,31 (d, ] = 1,7 Hz, 6H).
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Hop chit

IH-NMR

1H NMR (400 MHz, Metanol-d4) & 8,78 (d, J = 2,2 Hz, 1H), 8,70 (d,
T =22 Hz, 1H), 8,58 (s, 1H), 8,05 (d, J = 5,1 Hz, 1H), 7,93 (s, 1H),
7.24 (d, J = 5,1 Hz, 1H), 4,45 (ddd, ] = 49,0, 9.3, 2,2 Hz, 1H), 3,97
(ddd, J = 36,3, 14,6, 2,2 Hz, 1H), 3,74 (t, ] = 7,1 Hz, 2H), 3,51 (ddd, J
=162, 14.6, 9,3 Hz, 1H), 2,67 (t, ] = 7,0 Hz, 2H), 2,13 (p, = 7,0 Hz,
2H), 1,31 (d, T = 1,7 Hz, 6H).

1H NMR (400 MHz, Metanol-d4) & 8,78 (d, J = 2,2 Hz, 1H), 8,77 (s,
1H), 8,70 (d, J = 2,2 Hz, 1H), 8,57 (s, 1H), 7,99 (d, J = 5,1 Hz, 1H),
7,25 (d, J = 5,1 Hz, 1H), 4,46 (ddd, J = 49,1, 9,4, 2,1 Hz, 1H), 3,96
(ddd, J = 36,5, 14,6, 2,1 Hz, 1H), 3,53 (ddd, J = 16,1, 14,6, 9,4 Iz,
1H), 1,98 (s, 6H), 1,31 (d, ] = 1,7 Hz, 6H).

10

1H NMR (400 MHz, Metanol-d4) & 8,77 (d, ] = 2,1 Hz, 1H), 8,73 (d,
T =22 Hz, 1H), 8,69 (s, 1H), 8,50 (s, 1H), 8,04 (d, J = 5,1 Hz, 1H),
7,24 (d, J = 5,1 Hz, 1H), 4,43 (ddd, T = 49,0, 9.3, 2,1 Hz, 1H), 3,94
(ddd, J = 36,3, 14,6, 2,1 Hz, 1H), 3,49 (ddd, J = 16,2, 14,6, 9,3 Hz,
1H), 1,97 — 1,84 (m, 2H), 1,64 — 1,53 (m, 2H), 1,29 (d, J = 1,6 Hz,
6H).

Thtr nghiém sinh hoc

Thuc hién thtr nghiém sinh hoc dé x4c dinh hoat tinh khang lai TNFa va IRAK4.
Nhu tom tit trong Bang 3, hop chét thir nghiém 1a chét tic ché IRAKA.

Quy trinh thtr nghiém duya trén té bao TNFo, bach cdu don nhan IRAK4:

Bach cau don nhéan cia ngudi dugce bao quan dong lanh (Stem Cell Technologies)

duoc lam tan, pha lodng trong RPMI v6i mdi truong GlutaMAX™ (Gibco® 200mM L-
alanyl-L-glutamin) (10mM HEPES, 1X Pen-Strep, 55 pM B-mercaptoetanol, 1 mM
Natri pyruvat) c6 chira 10% FBS dén 0,125 X106 té bao/ml va thu hoi & 37°C trong 2
gidr. Tiép d6 hdn dich té bao dugc cdy & mat do 5000 té bao/1d vao dia ddy trong sudt
Greiner 384 15 mau den. Dia duoc cdy dugc chim trude hop chit thir nghiém va pha
lodng theo bac trong DMSO trong d6 cho vao 40 nl/18 bang cach str dung dung cu dong
chét 16ng 4m thanh Echo 550 (Labcyte®) cho ndng d6 DMSO cudi ciing bang 0,1%. Xt
Iy t& bio da cdy bing hop chét trong 1 git ¢ 37°C. Tiép d6 kich thich té bao bang 50
pg/ml LPS (Sigma) ngoai trir cot ciy bén ngoai duoc st dung cho 16 dbi chtng té bao
khong duoc kich thich. U té bao thém 4 giy & 37°C. Tiép do quay téch té bao ra khoi
moi truéng va 1y 5 pl mau va phan tich ham luong TNFo, tbng cong bang cach sir dung

hé théng phat hién TNFa ctia TR-FRET (CisBio). Hé théng nay sir dung hai khéng the
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dugc danh diu (cryptate va XL665) ma gin két hai epitop khéc nhau ctia phén tr TNFa
va san sinh tin hiéu FRET ty 1¢ v6i ndng do ctia TNFa trong mAu. Khang thé phét hién
dugce tron 50:50 va 5 uL duge phan vao mdi 1. Dy céc dia bang ndp trong subt vau &
nhiét do trong phong qua dém. Sang hom sau, doc dia béng cach s dung thiét b1 doc da
danh diu Envision 2103 (Envision 2103 Multilabeled) (PerkinElmer) vé&i sy kich
hoat/phat xa /phéat xa FRET ¢ twong tmg 340 nm/615 nm/665 nm. Cuong do huynh
quang & budc song phat xa 615 nm va 665 nm dugc biéu thi theo ty 1& (665 nm/615 nm).

% d6i chimg dugc tinh nhu sau:
% dbi ching = 100 x (ty 1& mau — ty 1€ 0% kich thich)/(ty 1& 100% kich thich — ty 1€ 0% kich thich)

trong d6 té bao khong dugc kich thich (0% kich thich) la dbi ching am va té bao dugc
kich thich (100% kich thich) dugc st dung lam d6i ching duong.

Quy trinh thir nghiém sinh hod IRAK4:

Po xé4c dinh hoat tinh enzym IRAK4 (Carna Biosciences, Chuo-ku, Kobe, Nhat
Ban) bang cach phat hién sy tao thanh co chét peptit dugc phosphoryl hoa bang céch sir
dung khang thé khang lai co chét peptit dugc phosphoryl hod. Day 1a thir nghiém mién
dich chuyén ning lugng cdng hudng huynh quang phén gidi-thoi gian (TR-FRET), dua
trén thir nghiém STK1 KinEASE (Cisbio, Bedford, Massachusetts). Thir nghiém nay
duoc thiét ké dudi dang th nghiém diém cudi hai-bude don gian (phan ing enzym 5 pl
tiép theo 1 Spl dung dich dimg va phét hién) dugc thuc hién trong dia ProxiPlate-384
Plus (Perkin Elmer, Waltham, Massachusetts). Staurosporin, chét ¢rc ché kinaza khong
chon loc duge st dung lam d6i ching duong. Hop chit dugc pha loang trong DMSO
dwoc chdm vao dia 384 15 bang cach st dung hé théng thao tac chét long (Liquid
Handling System) Labcyte® Echo 550 trude khi bd sung enzym IRAK4 va co chét
peptit vao. Cho dung dich phan ung vao bang cach st dung Multi-Flo (Bio-Tek
Instruments). U enzym va dung dich peptit v6i hop chét trong 15 phut & nhiét do trong
phong truge khi khoi mao phan tng bang céch bd sung ATP vao. 5pul hdn hop phéan ng
chudn c6 chita 500 pM ATP, 2uM peptit (STK1 Peptide), 0,75 nM IRAK4 trong dém
phan tng (50 mM HEPES, pH=7,0, 0,02% NaN3, 0,01% BSA, 0,1 mM Orthovanadate,
5 mM MgCly, 0,025% NP-40, ImM DTT). Sau 120 phut u & nhiét do trong phong, 5 pl
dung dich dimg va phat hién (1:100 dung dich khang thé khang-peptit dugc phosphoryl
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hoé duge danh déu-Cryptate va 125 nM Tracer trong 50mM dém phét hién HEPES pH
7,0 ¢6 chita di EDTA) dugc bd sung vao. Sau do, u tiép dia trong 60 phut ¢ nhiét do
trong phong va doc trén thiét bi doc dia Envision 2103 da danh dau (PerkinElmer) véi
kich hoat/phat xa/phat xa FRET tuong ung ¢ 340nm/615nm/665nm. Cuong dd huynh
quang & budc song phat xa 615nm va 665nm duoc biéu thi theo ty 1& (665nm/615nm).

% ttc ché dugc tinh nhu sau:
% ttc ché = 100 X (t¥ 18 miu — ty 1& 0% te cné)/(tY 1€ 100% te ché - 1Y 1€ 0% e ché)

Gié tri 0% trc ché Iy tir 15 d6i chimg khong c6 chét trc ché. Gid tri 100% Gc ché 1y ti

15 ddi chung c6 chira lugng bio hoa clia chat rc che da biét staurosporine.
Do on dinh & gan

bd 4n dinh chuyén hoé & té bao gan duge bédo quan lanh: moi trudng HT hoan
toan duoc didu ché bang cach bd sung 1 mL hdn hop khang sinh Torpedo vao 45 mL
mdi truong InVitroGRO™ HT. Mai truong KHB duoc bd sung gébm c6 dém
KrebsHenseleit v6i amikaxin (84 pg/mL), canxi clorua (1 mM), gentamixin (84 png/mL),
HEPES (20 mM), axit heptanoic (4,2 pM) va natri bicacbonat (28,5 mM) va diéu chinh
d6 pH dén 7,4 & 37°C st dyng 1 M NaOH hogc 1 M HCI. Té bao gan cla nguoi duge
bao quan lanh dugc gdp tir 10 ngudi cho trudng thanh (Celsis, Lot: HBZ).

Lo ¢6 chua té bao gan ctia ngudi dugc bdo quan lanh duge 14y ra khoi nito 1ong
va ngay lap trc nhing vao b& nude 37°C. Lic lo nhe nhang cho dén khi phan chtra bén
trong lo tan chdy va ngay lép tuc dd vao 48 mL mdi truong HT hoan toan trong binh
nén 50 mL. T& bao con lai trong lo dugc tao hon dich lai v6i 1,0 mL moi truong HT
hoan toan di dugc 1am 4m truéc va thém vao binh nén. Py binh va sau do6 16n nguoc
nhe nhang vai 14n dé tao hdn dich lai té bao gan. Ly tdm hon dich té bao & 50 x g & nhiét
d6 trong phong trong 5 phut va loai bo phan dich ndi. Lam 1éng pelet té bao bang cich
xody nhe nhang 6ng ly tAm va bd sung mdi truong KHB duge bd sung vao dé dat dugc
mét do dich 2 x 108 t& bao/mL. X4c dinh sb luong té bao tdng cong va ty 1€ té bao sdng

s6t bang loai trir chit nhuém mau xanh Trypan bang cach st dung huyét cau ké.

Dé 11, dich mAu ctia hdn dich té bao gan (250 L c6 chira 500000 té bao) duge bd
sung vao 250 pL chira 2 pM hop chét thtr nghiém hodc d6i ching 6n dinh chuyén hod
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trong KHB duoc bd sung trong 16 sao hai ban trong dia 24-15. Ndng do cudi cling trong
dich 0 12 1 x 10° té bao/mL va 1 pM hop chét thir nghiém. 7-hydroxycoumarin va
testosteron, hop chat da biét 1a b chuyén hod hiéu qua bdi té bao gan, duoc sir dung 1am
d6i chtimg duong trong dich U song song (ndng d6 cudi cling 2 uM clia mdi hop chét).
U kém theo lic nhe & 37°C trong khi quyén 4m gdm 95% khong khi/5% CO» (thé tich/thé
tich). LAy dich mau (50 uL) sau 0, 1, 3, va 6 gid va bd sung vao 100 pL dung dich dép
tit IS/Q. Sau khi két thiic, bd sung vao 150 uL nude, ly tdm dia & 3000 x g trong 10
phit, va phén tich dich mdu cta dich ndi trén may do phd khbi Micromass Quattro
Premier két hop véi hé théng HPLC Agilent xé-ri 1200 v6i thiét bi 14y mdu tu dong
Leap Technologies HTC PAL nhu md ta dudi day.

Séc ky 16ng — phd khéi: x4c dinh lugng hop chét thir nghiém va d6i chung 6n
dinh chuyén ho4 bang ty 1¢ dién tich pic chét phan tich/chudn ndi (PAR) duge do xac
dinh trén may do phé khdi mach bdn cuc bo ba tandem Micromass Quattro Premier XL
két hop v6i hé théng HPLC Agilent xé-ri 1200 v6i thiét bj 14y mau tw dong Leap
Technologies HTC PAL. Cot dugc s dung la Phenomenex® MercuryMS™, Synergi
Max-RP (c& 16 100 A, ¢& hat 2,5 pm, 20 x 2,0 mm). Pha dong A gdm ¢6 0,2% (thé
tich/thé tich) axit formic trong 99% nudc/1% axetonitril (thé tich/thé tich). Pha dong B
gbm ¢6 0,2% (thé tich/thé tich) axit formic trong 5% nudc/95% axetonitril (thé tich/thé
tich). Rua giai bang mot loat gradien tuyén tinh: didu kién ban dau 0% B, giit trong
30 gidy, tiép do gia ting dén 100% B trong 90 gidy, va tiép d6 quay vé diéu kién ban
dau trong 1 gidy. Hé théng dugc dé can bang lai trong tbi thidu 60 gidy giita cac 1an tiém

mAu. Thé tich tiém mau 1a 10 pL.
Gin két protein huyét twong LTP:

Dung dich gbc chtra hop chét thir nghiém trong dimetyl sulfoxit (DMSO) ¢6 ndng
d6 cudi cting 10 mM dugc pha va st dung trong tht ca cac thir nghiém.

Ho4 chét ¢6 sin trén thi truong ctia Sigma-Aldrich (St. Louis, MO) va VWR
(West Chester, PA). Moéi truong nuoi chy té bao (CCM) 1a méi trudong Eagle duge céi
bién ciia Gibco Dulbecco (DMEM) véi 10% (thé tich/thé tich) huyét thanh bao thai bo.

-66-



38778

Thir nghiém thdm tach can bing: huyét twong dugc gop lai (tir it nhit 3 nam/con
duc va 3 nit/con cai) tir ngudi, ché béc-gié, chudt Sprague-Dawley, khi cynomolgus, va

khi rhesus. Natri EDTA dugc sir dung 1am chét chéng dong.

Thuec hién thdm tach can bing canh tranh ¢ 37°C bang cach sir dung huyét twong
ctia nguoi canh tranh voi CCM ¢6 chira 10% FBS, ca hai bén ma tran dugc pha mau &
ndng do cubdi cing 14 2 pM. Trude khi nghién ctru, mang thdm tach dugc ngdm khoang
1 gi¢ trong dém phosphat 0,133 M, pH=7.4. Huyét twong di pha mau (1 mL) va CCM
(1 mL) dugc cho vao hai phia dbi dién cua 6 thdm tach da 14p ghép. Dé dénh gia muc
thu hdi, sau thoi gian can bang 24-gid trong bé nuée 37°C, mau huyét twong dugc théo
vao dng nghiém polypropylen da cén trude c6 chira 1 mL CCM (khong ¢6 hop chét) va
mau CCM duogc théo vao dng nghiém di can trude c6 chira 1 mL huyét tuong tring lién
quan. Do xéc dinh trong luong huyét tuong va CCM sau tham tach va ghi s6 1iéu dé tinh
toan.

Séc ky léng - phd khbi:

X4c dinh Iuong hop chit thit nghiém béng ty 1& dién tich pic chét phan tich/chuén
ndi (PAR) dugc do xac dinh trén may do phd khéi Q-Exactive két hop voi hé thong
HPLC Agilent xé-ri 1260 voi thiét bi 14y mAu tw dong Leap Technologies HTC PAL.
Pha dong A gdm ¢6 0,2% (thé tich/thé tich) axit formic trong 99% nudc/1% axetonitril
(thé tich/thé tich). Pha dong B gbm ¢6 0,2% (thé tich/thé tich) axit formic trong 5%
nu6e/95% axetonitril (thé tich/thé tich). Thé tich tiém mau 1a 10 pL.

Xac dinh pKa:

Pha mau: Dung dich gdc chira hop chit thtr nghiém trong dimetyl sulfoxit
(DMSO) co ndng do cudi cting 10 mM duoc pha va sir dung trong tat ca cac thi nghiém.
Dung dich gbc DMSO dugc 1am tan, quay, va si€u 4m trong bé nude 40°C dé tao thuan
loi cho qué trinh hoa tan.

Phan tich pKa: 10mM dung dich gbc DMSO dugc pha lodng 100 14n bang 10mM
HCI cho ndng dd hop chét cudi cing 12 100pm va 1% DMSO. Hop chét tiép d6 duge
chuyén vio 24 15 ké tiép ctia dia PCR 96 15 dé phan tich bing phuong phép trong nudc.

Déi v6i hop chit ma khong cho dir liéu chét lvgng cao trong phuong phap trong nudéc,
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pha lodng 10mM dung dich gbc DMSO 100 14n bang 2mM HCI va metanol, sao cho
ndéng do cudi cuing ctia metanol 12 60%, ndng d6 hop chét 12 100pum, va ndng d6 DMSO
1a 1%. Chuyén hop chit vao 24 15 ké tiép cua dia 96 dé phan tich bang cich st dung
phuong phéap dong dung moi.

Phan tich: tAt ca dit liéu thu dugc biang cach st dung pKa PRO Analyzer (AATT,
Ames, IA). D61 v6i phuong phép trong nude, thyc hién tach dién di song song theo 24
gia tri pH khac nhau, cho chi s truc tiép dién tich hop chét téng thé theo dd pH. Hop
chit duoc phat hién bing UV & 228nm. Khoang cach do pH trung binh gitra céc diém
dém 1a 0,4 don vi pH bao trum khoang d¢ pH thong thuong la tir 1,7 dén 11,2.

Phuong phép ddng dung moi 1a thich hop dé phan tich hop chét c6 do tan trong
nuée thip (thong thuong do tan thuc chit dugc du doan 1a < 10 pg/ml). Khoang cach
dd pH trung binh gitta cac diém dém 14 0,4 don vi pH bao trim khoang d¢ pH nim trong
khoang tir 1,7 dén 11,2. Thuc hién bdn 14n chay CE ké tiép cho mdi hop chit bit diu

v6i 60% dém ddng-dung moi va gidm xubng 30% dém dong-dung moi.
Norfloxacin dugc st dung lam chudn chi thi-ning suit van hanh hang ngay.

Tinh toén két qua: Tong s6 gia tri pKa dugce du doan bang cach lién hé gitta do
linh dong va trong lugng phén t hop chét bang cach sir dung phin mém pKa Estimator®
(AATI, Ames, [A).

Tht nghiém hERG dugc ty dong hoa ¢ Charles River - Cleveland (trudc day 1a
ChanTest)

Thtr nghiém FASTPatch® (Charles River,) dugc st dung dé xé4c dinh tac dung
in vitro cua hgp chét khac nhau trén kénh kali hERG dugc clon dugc ma hoa bdi gen
KCNH2 va duoc bidu hién én dinh & té bao HEK293T. Pha ché phdm chét dan, chét thir
nghiém va chét déi chimg bang cach pha lodng dung dich gbc DMSO trong HB-PS
(dung dich nudc mudi sinh 1y dugc dém-HEPES), va cho vao té bao bang hé thdng pipet
robot QPatch dén néng do cudi cung 1a 0,3% DMSO. Néng do cudi cung hop chét thu
nghiém 0,3, 1, 3, 10 va 30 uM duoc &p dung cho té bao (n >3, trong 6 n = s6 lugng té
bao/ndng dd) theo thir tu ting dén trong khodng cach it nhét ba phut phan cach boi trao
d6i dung dich. Déi chimg duong tinh, 50 nM Cisparide, dugc ap dung theo cach tudng
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tu. Dong dién mang té bao duoc ghi nhan & nhiét do trong phong véi 161 da 48 bo khuéch
dai kep dém song song trong hé théng QPatch HT® hodc QPatch HTX®, va chi té bao
¢6 sb do toan bo-té bao duoc thdm dinh (dién tr& ‘seal’ > 200 MQ va dong dién ro ri <
25% dong dién kénh) duoc str dung. Khéi dau va phong bé dong dién hERG dugc do
béng cach str dung kiéu dién thé kich thich gém xung dién so b 500 ms dén -40 mV,
xung dién hoat hoé 2-gidy dén +40 mV, tiép d6 xung dién thtr nghiém 2-gidy dén -40
mV. Kiéu xung dién duoc 13p lai lién tuc & khoang cach 10-gidy tir dién thé gitr -80 mV.
Thuyc hién phéan tich TurboSol dbi v&i @6 tan cta hop chét thir nghiém d6i v6i mdi ndng
do duogc thr nghiém br?lng cach s dung thiét bi doc Nephelostar do xé4c dinh tan xa anh
séng tir nguén laze 635 nm. Dua trén thi nghiém thdm dinh, tan xa 4nh sdng hon bdn 1an

murc nén duoc coi 13 chi ra su c6 mat cia hat trong hon dich.

Két qua tir thir nghiém in vifro duoc trinh bay trong Bang 3, dudi day:

Bang 3
Hop chét | ICso ECso TNF | Protein | Do on dinh| pKa hERG
HTRF | (nM) ECso | v6ité bao ICso (uM)
(nM) duoc diéu| gan cua
chinh nguoi
TNF (L/h/kg)
(nM)
A <1 23 504 0,20 6,1 3,9
1 2 50 383 0,05 6,6 1,7
2 <1 19 232 0,13 5.1 >10
3 <1 14 191 0,08 4,9 >30
4 2 115
S 1 60
6 5 267
7 164
8 <1 33 0,14 5,9 3,5
9 <1 49 0,26 4.8
10 <1 35 0.22
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vEU CAU BAO HO

. Hop chét co cong thire (ID):

HO

(1D

hodc mudi dugc dung hodc chat dong phén cAu tric cua no, trong do:
R! 12 H, D hodc metyl, R? 13 H, D hodc metyl, hodc
R! va R2, cing voi nguyén t&r cacbon ma ching gén voi, tao thanh xyclopropyl.

2. Hop chét theo diém 1, trong d6 R' 1a H.
3. Hop chit theo didm 1, trong d6 R! 1a metyl.

4 Hop cht c6 cong thue IIL:

I =ey
ps
N

/\

HO

(I1D)

hozc muoi dugc dung, chat tuong tu duge do-té-ri hoa cia no, trong do:

R! 13 H, D hogc metyl; va
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R?13a H, D hodc metyl.

5. Hop chit

HO

hodc mudi duge dung ctia no.
6. Dugc phdm chira hop chét theo diém bat ky trong s6 cac didm tir 1 dén 5, hodc

mudi dugc dung cia né, cung véi chat mang dugc dung.

-71-





