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Linh vuc k§ thuit dwee dé cap
Sang ché dé cap dén cac chat trc ché CDK8/19, phuong phap didu ché chung,
dugc phdm chta cac hop chit nay va phuong phép st dung cac hop chéit nay hoic

duoc pham néu trén trong viéc diu tri bénh va roi loan.

Tinh trang ky thuit cia sang ché

CDKS, clng véi thé ddng dang c6 lién quan chat che cia n6 vé chu trac va
chtrc ning CDK19, 1a kinaza didu hoa su phién mi cla gen gy ung thu (Xu, W. & Ji,
J. Y. (2011) Dysregulation of CDK8 and Cyclin C in tumorigenesis, J. Genet.
Genomics 38, 439-452; Galbraith, M. D., et al. (2010); Firestein, R. & Hahn, W. C.
(2009)). Trai ngugc voi cac kinaza CDK1, CDK2 va CDK4/6, CDK8 khong dong vai
trd gi trong su didu hoa chu trinh t€ bao va do do, sy phong bé CDKS8 khéng lam trc
ché su phat trién cia cac té bao binh thuong (Adler, A. S., et al. (2012) CDK8
maintains tumor de- differentiation and embryonic stem cell pluripotency, Cancer Res.
72, 2129-2139; Kapoor, A., et al. (2010) The histone variant macroH2A suppresses
melanoma progression through regulation of CDKS, Nature 468, 1105-1109). Tuy
nhién, CDKS 1am mét hoat tinh cia cac té bao gbc phdi ngdn ngira sw phat trién ctia
phoi (Adler, A. S., et al. (2012)) do vai trd thiét yéu cia no trong su tao ra phenotyp
ciia té bao gbc da nang (Firestein, R., et al. (2008)). Vai trd cia CDKS8 trong su gay
ung thu 13 do chirc ning dac bi¢t ctia n6 lam chét didu hoa mot sb chuong trinh phién
ma (Xu, W. & Ji, J. Y. (2011)). D2 quan sat dugc su biéu hién qua muc cia CDK8 &
50% sb ca bénh ung thu rudt két (Firestein, R., et al. (2010)), u melanin (Kapoor, A.,
et al. (2010)), bénh ung thu vi (Broude E., et al. (2015)) va c6 lién quan v6i sy tién
lwong xau (Gyorffy, B., et al. (2010)).

Téc dung gy ung thu ciia CDK8 duoc trung gian boi su didu hoa duong tinh
con dudng truyén tin hiéu Wnt/[beta] (Kapoor, A., et al. (2010); Alarcon, C, et al.
(2009) Nuclear CDKs drive Smad transcriptional activation and turnover in BMP and
TGF-beta pathways, Cell 139, 757- 769), su phién ma do yéu tb sinh truéng NF-kB
gay ra (DiDonato, J. A., et al. (2012) NF-kappaB and the link between inflammation

and cancer, Immunol. Rev. 246, 379-400) va su hoat héa con dudng truyén tin hi€u
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TGF-beta (Acharyya, S., et al. (2012) A CXCLI1 paracrine network links cancer
chemoresistance and metastasis, Cell 150, 165-178). Da biét ring cac dugc chét hoa
tri liu gop phan lam tdn thuong ADN, gay cam tmg TNFa, su hoat héa yéu td phién
m3 NFkB (Fabian et al. (2005) A small molecule-kinase interaction map for clinical
kinase inhibitors, Nat. Biotechnol. 23, 329-336). TNFo. c6 ngudn gde tir 16p dém co
tac dung d6i voi té bao khdi u, & d6 n6 cam g su san sinh ra cac xytokin CXCL1 va
CXCL2 kich thich su phat trién ciia cc té bao khdi u qua trung gian NFkB. CXCL 1/2
thu hut cc t6 bao tiy dén khéi u bing cach gén két voi thu thé CXCR?2 trén bé mit té
bao tiiy. Cac té bao tiy lai tiét ra cac protein S 100A8/9 c6 lién quan dén su viém man
tinh va sy phat trién khéi u (Huang, et al. (2012) MED12 Controls the response to
multiple cancer drugs through regulation of TGF-f receptor signaling, Cell 151, 937-
950). Ciing da chung minh dugc rang CDK8 ¢6 thé duy tri phenotyp cua céac té bao
phoi da ndng va co thé c6 lién quan v6i phenotyp cua té bao gbc ung thu (Firestein,
R., et al. (2008) CDKS is a colorectal cancer oncogene that regulates beta-catenin
activity, Nature 455, 547-551).

Hién nay, van cin c6 cac hop chit méi cé tac dung tic ché protein kinaza phu

thudc xyclin CDK8/19.

Ban chit k§ thuit clia sing ché

Theo mdt phuong &n, sang ché dé cap dén hop chét c6 cong thue I:

SN
R/ N—IRI
X

R1

0 NN

N
N/ =
NH, I

hogc mubi duge dung hodc chét ddng phan lap thé cia no,
trong d6 L 13 -[CHy]o.3-, -[CH,]0-2-C(0)-, -C(O)-[CHa o2+
R 12 -NR*R’, -OR”;
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R'1a -NR’R?;

R? va R® dbc lap 1a H; C, alkyl khong dugc thé hoac dugc thé béng mot hodc
nhidu nhém thé R7: C,. alkenyl khong dugc thé hode dwoc thé bang mdt hodc nhiéu
nhém thé R7: C,. alkynyl khong dugc thé hodc duge thé bang mdt hodc nhiéu nhém
thé R”; C,., xycloalkyl khéng dugc thé hoic duoc thé béng mot hodc nhidu nhém thé
Rg; Cs.7 xycloalkenyl khong dugc thé hodc duogc thé béng mot hodc nhidu nhém thé
RS; heteroxyclyl ¢ 5-6 canh, c6 1-2 nguyén tir khac loai duoc chon tir N, O va/hodc
S, khoéng duoc thé hodc duogc thé bang mot hodc nhidu nhém thé R’; aryl khong dugc
thé hoic duoc thé bing mot hodc nhidu nhém thé R'; heteroaryl c6 1-4 nguyén tir
khéc loai dugc chon tir N, O va/hodc S, khong duoc thé hoic dugc thé béng mot hoac
nhidu nhém thé R'', hodc

R? va R? cung véi nguyén tir nito ma chung gén vao tao thanh nhan di vong co
4-7 canh, c6 1-3 nguyén tir khac loai duogc chon tir N va/hodc O, trong dd nhan di
vong dugc tao ra béi nhom R2 va R® ¢6 thé khong duge thé hoic dugc thé béng mot
hozic nhiéu nhém thé R,

R* va R® doc lap 14 H; Cy. alkyl khong dugc thé hodc duge thé bang mot hodc
nhidu nhom thé R'?; C,6 alkenyl khong dugc thé hoic dugc thé bang mot hodc nhiéu
nhém thé R'%: Cpe alkynyl khong dugc thé hodc dugc thé bang mt hodc nhiéu nhém
thé R'?; C5_; xycloalkyl khong dugc thé hoic dugc thé béng mot hoac nhidu nhém thé
R”; C,.; xycloalkenyl khong dugc thé hoic duogc thé béng mot hodc nhidu nhém thé
R": heteroxyclyl ¢ 5-6 canh, c6 1-2 nguyén tir khac loai dugc chon tir N, O va/hodc
S, khong duoc thé hoidc dugc thé bang mot hodc nhidu nhém thé R'; aryl, khong duoc
thé hodc dugc thé bang mdt hodc nhidu nhom thé R"; heteroaryl c6 1-4 nguyén tur
khéc loai dugc chon tir N, O va/hodc S, khong dugc thé hoic duoc thé béng mot hodc
nhidu nhém thé R'®, hodc

R* va R’ cling v6i nguyén tir nito ma ching gin vio tao thanh nhan di vong c6
4-7 canh, c6 1-3 nguyén tit khac loai duoc chon tir N va/hodc O, trong dd nhan di
vong dugc tao ra boi nhom R* va R’ ¢c6 thé khong duoc thé hoidc duoc thé béng mot
hozic nhiéu nhém thé R,

R® 13 H; C, alkyl khong dugc thé hodc dugc thé béng mot hodc nhiéu nhom
thé R'7;

i nhém R’ va R déc lap 1a H, Hal, CN, -OR'’, -NR"R™, _C(=O)R"®,
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-C(=0)NR”R”, -NR>'C(=0)R"*; -NR*'C(=0)NR"’R*"; _SO,R?; -SO,NR¥R*, C;4
xycloalkyl khong duoc thé hodc duogc thé br:ng mot hoac nhiéu géc, duoc chon tu Cy
alkyl, halogen;

m&i nhém R® va R™ déc lap 1a H, Hal, CN, -OR'%, -NRR*, -C(=O)R",
_C(=0)NRPR”, -NR*'C(=0)R"*; -NR”'C(=0)NR "R™", -SO,R?; -SO,NR*R*, nhém
oxo, C¢ alkyl, khong dugc thé hodc duoc thé bang mdt hodc nhiéu halogen; C;.;
xycloalkyl, khong duoc thé hoic dugc thé bang mot hoac nhiéu gbc, duge chon tir Ci6
alkyl, halogen;

m&i nhom RE, RY, R, R™®, R' va R' doc 1ap 1a H, Hal, CN, -OR", “NR"R*,
C(=O)R", -C(=O)NR"R®, -NR*C(=O)R"; _NR*C(=O)NRPR?; -SO,R*;
_SO,NR¥R¥. C,-Cq alkyl, khong duoc thé hojc dugc thé bang mdt hodc nhiéu
halogen; Cs_; xycloalkyl khong dugc thé hodc dugc thé béng mot hodc nhiéu géc duoc
chon tir C, ¢ alkyl, halogen;

mdi nhém RY7, R*, RY, R® va R*! doc 14p 1a H, C,-Cg alkyl khong dugc thé
hoac dugc thé béng mot hodc nhiéu halogen; C»-Cs alkenyl, C,-Cs alkynyl, C;5-C;
xycloalkyl khong dugc thé hoac duoc thé bang mot hodc nhiéu gbc duge chon tir Ci6
alkyl, halogen; hodc

R" va R¥ cung v6i nguyén tir nito ma ching gén vio tao thanh nhan di vong
¢ 4-7 canh, c6 1-3 nguyén tir khac loai dugc chon tir N va/hodc O, trong d6 nhan di
vong dugc tao ra bdi nhom R va R? ¢6 thé khong dugc thé hodc duoc thé bing 1
hoac 2 nhom thé duoc chon tir nhom oxo; Hal; OH; NHo; CN; C, alkyl khong dugc
thé hodc duoc thé béng mot hodc nhiéu halogen; C, alkoxy; Ci alkylamino.

Theo mot phuong 4n, sang ché d& cap dén duoc pham chira lugng c6 tac dung
diéu trj cua it nhit mét trong sb cac hop chét dugc mo ta & day, hodc mudi duoc dung,

solvat cia nd, va mot hodc nhiéu ta dugc duge dung.

MG ti chi tiét sang ché

Céc thuat ngt dugc sit dung trong phan mo ta cua sang ché nay duoc thé hién
dudi day.

Thuét ngtt “alkyl” dé chi nhém hydrocacbon béo mach thang hodc mach nhéanh,
¢ tir 1 dén 12 nguyén ti cacbon, t5t hon 13 c6 tir 1 dén 6 nguyén tir cacbon. Thuat

nglt mach “nhanh” dé chi mach alkyl c6 mot hodc nhidu nhém thé “alkyl thap”. Vi du
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vé c4c nhém alkyl bao gdm, nhung khong chi gi6i han &, metyl, etyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, n-pentyl, 2-pentyl, 3-pentyl, neo-
pentyl, n-hexyl. Alkyl c6 thé c6 cac nhém thé, cac nhom thé nay c6 thé c6 chu tric
gidng nhau hodc khac nhau.

Thuat ngit “alkenyl” dé chi nhém hydrocacbon béo mach théng hodc mach
nhanh, ¢6 tir 1 dén 12 nguyén tir cacbon, t6t hon 13 c6 tir 1 dén 6 nguyén tir cacbon
chira mdt hodc nhidu lién két ddi cacbon-cacbon. Alkenyl c6 thé c6 cac nhom thé, cac
nhém thé nay c6 thé cé chu trac gidng nhau hodc khac nhau. Cac nhém alkenyl lam vi
du bao gdm, nhung khong chi gi6i han &, vinyl, alyl, 1-metyletenyl, prop-1-enyl, but-
1-enyl, but-2-enyl, but-3-enyl, 1-metylprop-1-enyl, 1-metylprop-2-enyl, 2-metylprop-
1-enyl, 2-metylprop-2-enyl.

Thuét ngit “alkynyl” dé chi nhém hydrocacbon mach thing hozc mach nhanh
6 tr 2 dén 12 nguyén tir cacbon, tbt hon 13 c6 tir 2 dén 6 nguyén tir cacbon chira mot
hoidc nhidu lién két ba cacbon-cacbon. Alkynyl c6 thé c6 cac nhém thé, cac nhom thé
nay c6 thé cé cAu tric giéng nhau hodc khac nhau. Vi du vé cac nhom alkynyl bao
gbm, nhung khong chi giéi han ¢, etenyl, propargyl, 1-metylprop-2-ynyl, 2-
metylprop-1-enyl, but-1-ynyl, but-2-ynyl, but-3-ynyl.

Thuat ngit “xycloalkyl” dé chi vong cacbon no chira 3 dén 10 nguyén ti cacbon
trong vong. Vi du vé cac nhém xycloalkyl bao gbm, nhung khong chi gidi han &, cac
nhém c6 mot vong nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xycloheptyl, xyclooctyl, xyclononyl hodc xyclodecyl, cdc nhém cé hai vong nhu
bixycloheptyl hodc bixyclooctyl. Xycloalkyl co thé c6 cac nhém thé, cac nhém thé
nay co thé c6 cAu tric gibng nhau hodc khac nhau.

Thuét ngit “xycloalkenyl” dé chi hé vong cacbon khong thom chira 3 dén 10
nguyén tir cacbon trong vong, vong nay chira mot hoac nhiéu lién két doi cacbon-
cacbon. Xycloalkenyl c6 thé ¢6 cac nhém thé, cac nhom thé ndy cé thé c6 cau tric
gibng nhau hodc khac nhau. Vi du vé cac nhém xycloalkenyl bao gbdm, nhung khong
chi gi¢i han &, cdc nhém c6 mdt vong nhu xyclopropenyl, xyclobutenyl,
xyclopentenyl, xyclohexenyl, xycloheptenyl, xyclooctenyl, xyclononenyl hoac
xyclodecenyl.

Thuét ngt “aryl” dé chi hé vong thom c6 mdt vong hodc nhiéu vong co tir 6

dén 14 nguyén tir cacbon, t6t hon 14 tir 6 dén 10 nguyén t cacbon. Aryl c6 thé c6 cac
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nhém thé trong hé vong, cdc nhém thé nay co thé c6 chu triic gibng nhau hoge khac
nhau. Aryl c6 thé dugc gin két véi xycloalkyl, di vong hodc heteroaryl. Vi du vé cac
nhém aryl bao gdm, nhung khong chi gi6i han &, phenyl, naphtyl, antranil va nhom
tuong tu.

Céac thuat ngtt “alkyloxy” hodc “alkoxy” dé chi nhém alkyl-O-, trong d6 nhom
alkyl da duoc dinh nghia trong phan nay. Vi du v& cac nhém alkoxy bao gdbm, nhung
khong chi giéi han ¢, metoxy, etoxy, n-propoxy, iso-propoxy va n-butoxy.

Thut ngt "nhém amino" dé chi nhém R'R"N-.

Vi du v& c4c nhém R’ va R” bao gdm, nhung khong chi gi¢i han ¢, cac nhém
thé dugc chon tr nhém bao gbdm hydro, alkyl, alkenyl, alkynyl, xycloalkyl, aryl,
heteroxyclyl, heteroaryl, cdc nhém nay da dugc dinh nghia & day, hodc nhom R’ va R”
cung vGi nguyén tir nito ma ching gin vao tao thanh heteroxyclyl c6 tir 4 dén 7 canh
ho#c heteroaryl ¢6 tir 5 dén 10 canh.

Thuét ngit "alkylsulfonyl" (-S(O),-C;-Csalkyl) dé chi nhém "alkyl" nhu dugc
dinh nghia trén day dugc gin v6i manh phan tr thich hop bang nhém -SO,-. Vi du vé
cac nhom alkyl sulfonyl bao gdm, nhung khong chi giéi han ¢, metylsulfonyl,
etylsulfonyl, v.v..

Thuat ngit nhom “alkyl thip” dé chi nhém alkyl mach thing hoic mach nhanh
c6 tir 1 dén 4 nguyeén tir cacbon.

Céc thuat ngit “halo” hodc “halogen” (Hal) dé chi flo, clo, bromo va iodo.

Céc thuat ngir “di vong”, “heteroxyclyl”, “nhan di vong” dé chi hé khong thom
cd mot vong hodc nhiéu vong, c6 tir 3 dén 11 nguyén ti cacbon, trong d6 mot hodc
nhiéu nguyén tir cacbon dugc thé bang mot hodc nhiéu nguyén tir khac loai, nhu nito,
oxy, luu huynh. Di vong cé thé dugc ngung tu v6i nhom aryl hodc heteroaryl. Di vong
¢6 thé ¢6 mot hodc nhidu nhém thé, cac nhém thé nay c6 thé c chu tric gidng nhau
hoic khac nhau. Cac nguyén ti nito va luu huynh cia di vong co thé duoc oxy hod
thanh N-oxit, S-oxit hodc S-dioxit. Di vong ¢ thé 1a di vong no hoan toan, no mot
phan va khong no. Céc vi du vé di vong bao gbém, nhung khéng chi giéi han &,
azetidin, pyrolidin, piperidin, 2,8-diazaspiro[4.5]decan, piperazin, morpholin, va cac
di vong khac.

Thuat ngtt “heteroaryl” dé chi hé vong thom c6 mdt vong hodc nhiéu vong, c6

tr 5 dén 11 nguyén tix cacbon, t6t hon 13 tir 5 dén 10, trong d6 mdt hodc nhiéu nguyén
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tir cacbon dugc thé béng mot hoac nhiéu nguyén t& khac loai, nhu nito, luu huynh
hodic oxy. Nguyén ti nito ciia nhém di vong cd thé duoc oxy hda thanh N-oxit.
Heteroaryl cé thé c6 mot hodc nhidu nhém thé, cac nhém thé nay co thé c6 ciu truc
giéng nhau hodc khac nhau. Heteroaryl co thé dugc gén két v&i nhém xycloalkyl, di
vong hodc aryl. Cac vi du vé nhom heteroaryl bao gdm, nhung khong chi gidi han &,
pyrolyl, furanyl, thienyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, isoxazolyl,
isothiazolyl, tetrazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl, triazolyl, 1,2,4-
thiadiazolyl, quinoxalinyl, phthalazinyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-
blthiazolyl, benzofurazanyl, indolyl, azaindolyl, benzimidazolyl, benzothiazenyl,
quinolinyl, ~imidazolyl, pyrazolyl, thienopyridyl, quinazolinyl, naphtyridinyl,
thienopyrimidinyl, pyrolopyridinyl, imidazopyridyl, isoquinolinyl, benzoazaindolyl,
1,2,4-triazinyl, thienopyrolyl, furopyrolyl, va nhém tuong tu.

Thuat ngt “no mot phan” dé chi hé vong bao gbm it nhét mot lién két doi hodc
lién két ba. Thuat ngit “no mot phin” dé chi cac vong c6 nhiéu vi tri no va khong bao
gdm hé aryl va heteroaryl nhu chung da duoc dinh nghia trén day.

Thuat ngit “oxo” dugc sir dung trong ban mo ta nay dé chi gbc =0.

Thuét ngt “nhom thé” dé chi gbc hoa hoc duge gin v6i mach chinh (manh).

Thuét ngir “solvat” dé chi su két tu phan tu gbm hop chét cua sang ché, hodc
mudi duge dung ctia nd, vi mot hodc nhiéu phén t&r dung moi. Cac phan tir dung moi
12 cac phan tir cia dung mdéi dugc dung phd bién, da biét 12 an toan cho nguoi st
dung, vi du, nuéc, etanol, etylen glycol, v.v.. Cac dung mdi khac nhu metanol, metyl-
tert-butyl ete, etyl axetat, metyl axetat, (R)-propylen glycol hodc (S)-propylen glycol,
1,4-butandiol, va dung mdi tuong tu, c6 thé duoc st dung dé tao ra dang solvat trung
gian dé thu duge cac solvat duge wu tién.

Thuét ngtt “hydrat” dé chi solvat v6i nudc lam dung moi.

T4t hon 1a cac dang solvat va/hodc hydrat tdn tai & dang tinh thé.

Céc thudt ngit “lién két”, “lién két hoa hoc”, hodc “lién két don” dé chi su lién
két héa hoc ctia hai nguyén t hodc hai gbc (nghia 1a cAc nhom, manh) khi cac nguyén
tir dwoc ghép ndi bang lién két duge cho 1a mot phan cua cAu trac phu 16n hon.

Thuét ngt "nhém bao ve" d& chi cac nhém dugc st dung dé ngan can kha ning
phan mg cua cac nhém chirc, nhu nhom amino, nhém carboxyl hogc nhém hydroxy.

Vi du v& cic nhém bao vé bao gbm, nhung khong chi giéi han ¢, tert-
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butyloxycacbonyl (Boc), benzyloxycacbonyl (Cbz), 2-(trimetylsilyl) etoxy) metyl
axetal (SEM), trialkylsilyl, alkyl(diaryl)silyl hodc alkyl.

Thuét ngit "t dugc” dugc sit dung & ddy dé mo ta thanh phan bét ky khong
phai (cac) hop chit cta sang ché.

Thuét nglt “dugc pham” dé chi ché pham chta hop chit cua sang ché va mot
hodc nhiéu ti dugc duoc dung. Ta dugc ¢ thé duogc chon tir nhom bao gém cac chét
don, dung moi, chét pha lodng, chAt mang, chét phu trg, chét phan b6 va chét gy man
cam, céc chét giai phéng duogc dung va tuong hop dugc vé mit duoc 1y, nhu chit bao
quan, chét &n dinh, chit don, chat gay 13, chat 1am Am, chét nhii hoa, chét tao hdn
dich, chit lam dic, chit 1am ngot, chit tao huong vi, chit tao mui thom, chit khang
khudn, chét diét ném, chét 1am tron, va chit kiém soat sy giai phong kéo dai, su lua
chon va ty 18 thich hop ctia chiing phu thudc vao loai va duong st dung va lidu dung.
Vi du vé cac chét tao hdn dich thich hgp bao gém, nhung khong chi giéi han ¢, rugu
isostearyl etoxyl héa, polyoxyetylen, sorbitol va sorbitol ete, xenluloza vi tinh thé,
nhom metahydroxit, bentonit, aga-aga va tragacan cling nhu cac hdn hop cua ching.
Su bao vé dbi véi tac dung cta céac vi sinh vat ¢ thé dugc tao ra bang nhidu chét
khang khuén va chit diét nAm khac nhau, vi du nhu cac hop chét paraben, clobutanol,
axit sorbic, va cac hop chét tuong tu. Ché phim ciing c6 thd chta céc chit dang
truong, vi du nhu dudng, natri clorua, va cac hop chét tuong tu. Tac dung kéo dai cua
ché phém c6 thé dat duoc bé‘mg cAc chit 1am chim su hép thu cua thanh phén hoat
tinh, vi du, nhom monostearat va gelatin. Vi du vé cac chat mang, dung mdi, chét pha
lodng va chat giai phong thich hop bao gbdm, nhung khong chi giéi han &, nudc,
etanol, rugu da chirc va cac hdn hop cta ching, cac dau ty nhién (nhu dau oliu) va céc
este hitu co (nhu etyl oleat) dung d8 tiém. Vi du vé& cac chit don bao gbm, nhung
khong chi giéi han &, lactoza, duong sita, natri xitrat, canxi cacbonat, canxi phosphat
va chét tuong tu. Vi du vé cac chit gay ri va chét phan bd bao gém, nhung khong chi
giéi han &, tinh bot, axit alginic va cac mudi cta no, cac hop chét silicat va chit twong
tu. Vi du vé cac chit 1am tron thich hop bao gdm, nhung khong chi giéi han ¢, magie
stearat, natri lauryl sulfat, bot talc va polyetylen glycol c6 trong luong phén tu cao.
Duoc phim dé st dung thanh phan hoat tinh qua duong miéng, dudi ludi, qua chan bi,
trong co, trong tinh mach, dudi da, khu tri hodc qua dudng tryc trang, mot minh hodc

két hop voi hop chét ¢6 hoat tinh khéc cd thé duoc st dung cho nguoi va cac dong vat
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& dang str dung tiéu chuén, trong hdn hop véi chit mang dugc dung truyén thong. Céc
dang st dung ti€u chuén thich hop bao gém, nhung khéng chi giéi han &, cac dang
dung qua dudng miéng nhu vién nén, vién nang gelatin, vién tron, bot, hat, keo cao su
va cac dung dich hodc hon dich dung qua dudng miéng; cac dang st dung dudi ludi
va trong ma; khi dung; dang céy; cac dang st dung khu trd, qua chén bi, dudi da,
trong co, trong tinh mach, trong mfii hodc trong mét va dudng truc trang.

Thuét ngit “mubi dugc dung” d& chi ca mudi hitu co va vo co tuong ddi khong
doc cua cac axit va bazo dugc boc 10 trong sang ché nay. Mudi ctia cac hop chét dugc
d8 xuét & day c6 thé thu dugc tir cac axit va bazo vo co hodc hitu co. Vi du vé cac
mubdi dugc didu ché theo cach nay bao gdm, nhung khoéng chi giéi han 6, cac mubdi
hydroclorua, hydrobromua, sulfat, bisulfat, phosphat, nitrat, axetat, oxalat, valeriat,
oleat, palmitat, stearat, laurat, borat, benzoat, lactat, p-toluensulfonat, xitrat, maleat,
fumarat, sucxinat, tartrat, metan sulfonat, malonat, salixylat, propionat, etan sulfonat,
benzen sulfonat, sulfamat va mudi twong tu; cac mudi natri, kali, amoni, canxi, magie,
sit, kém, déng, mangan va nhdm, cac mudi cia amin bac mot, bac hai va bac ba, cac
mudi cia amin dugc thé bao gém cac mudi cua amin dugc thé c6 trong tu nhién, cac
mubi amin vong nhu isopropylamin, trimetylamin, dietylamin, trietylamin,
tripropylamin, etanolamin, 2-dietylaminoetanol, trimetamin, dixyclohexylamin, lysin,
arginin, histidin, cafein, procain, hydrabamin, cholin, etylendiamin, glucosamin,
metylglucamin, theobromin, purin, piperazin, piperidin, N-etylpiperidin (phan mo ta
chi tiét dic tinh ctia cac mubi nay dugc thé hién trong tai liéu: Berge S.M., et al.,
“Pharmaceutical Salts” J. Pharm. Sci. 1977, 66: 1 - 19). Céc axit amin c6 thé duge
chon tir lysin, ornithin va arginin.

Thuat ngir “thubc (duoc chat)” — 1a hop chét (hodc hdn hop cta cac hop chat
dudi dang dugc phim) & dang vién nén, vién nang, dang tiém, thubc m& va céc dang
c6 san khac duoc du dinh dé khoi phuc, cai thién hodc cai bién cac chiic ning sinh 1y
& ngudi va dong vat, va dé diéu tri va phong bénh, dé chin doan, giy té, tranh thai,
dung trong m¥ pham va céc linh vuc khéc.

Céc thudt ngit “didu tri”, “viéc difu tri” va “su didu tri” dé chi phuong phap
lam thuyén giam hodc loai b6 161 loan sinh hoc va/hodc it nhit mot trong sb cac triéu
chimg di kém cta nd. Thuat ngl “lam thuyén giam” bénh, r6i loan hoic tinh trang

bénh dé chi sy giam muirc dd ndng va/hodc tan suat xuat hién céc triéu ching cua bénh,
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rdi loan, hodc tinh trang bénh. Ngoai ra, khi dé cap ¢ day dén “su diéu tri” bao gE”)m ca
d& cap dén viéc diéu tri chita khoi, 1am giam tam thoi va phong bénh.

Theo mét khia canh, dbi twong cia viée diéu tri, hogc bénh nhan, 1a dong vat c6
v, t6t hon néu dbi twong 12 ngudi. DSi trong nay c6 thé 1a nam hogc nit, & do tudi bat
ky.

Thudt ngit “réi loan” dé chi tinh trang bénh bét ky ma s& ¢6 loi tir viée didu tri
bang hop chit ciia sdng ché. Thuat ngit nay dé chi cac 161 loan hozc bénh man tinh
hodc cp tinh bao gdm ca cAc tinh trang bénh 1y anh hudng dén dong vat cé vi bi rdi
loan d3 néu. Vi du khong lam gidi han cta céc rdi loan can dugc diéu tri & day bao
gdm céc bénh v& khéi u, cy thé 1a bénh ung thu vi, bénh ung thu vii bo ba am tinh
(triple-negative breast cancer: TNBC), bénh ung thu budng tring, bénh ung thu budng
tring di cén, bénh ung thu da day, bénh ung thu da day di can, bénh ung thu ndi mac
tr cung, bénh ung thu tuyén nudc bot, bénh ung thu phoi, bénh ung thu thin hodc
bénh ung thu rudt két; bénh ung thu két-tryc trang, u melanin, u melanin di can, bénh
ung thu tuyén gidp, bénh ung thu tuy, bénh ung thu tuyén tién liét hodc bénh ung thu
bang quang; cac bénh vé khdiu huyét hoc, bénh bach cau, bénh bach cau dong tiy cép
tinh va bénh bach huyét 4c tinh, cac réi loan té bao than kinh, thin kinh dém, € bao
hinh sao, ving dudi ddi va cac rdi loan tuyén khéc, céc ri loan dai thuc bao, biéu md,
16p dém va khoang phdi; cac rbi loan viém, tao mach va mién dich.

Thuit nglt “lugng c6 tac dung didu tri” dé chi luong cla chét diéu tri duogc st
dung dé s& lam giam dén muc dd nhét dinh mot hozc nhiéu triéu chimg ctia bénh/réi
loan duoc diéu tri.

Trong phin mo ta ndy va yéu ciu béo hd kém theo, trr khi ngtt canh duoc chi
13 theo cach khac, céc tir “chira”, “c6”, “bao gém” hodc cac phuong a4n nhu “cé chira”,
“chira”, “c6”, “bao gdbm” hogc “bao gbm ca”, va tAt ca cac phuong an ngit phap cuia nd
s& duoc hiéu 1a dé chi bao gdm ca s6 nguyén hodc nhém céac s6 nguyén d3 néu ma

khong loai tru s6 nguyén hodc nhém céc s6 nguyén khac bt ky.

Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thuc I:

10
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SN
R/ N—IRJ
N

R4

0 Nr X

= N
R _
NH, |

hozc mudi dugc dung hodc chét déng phan lap thé ctia no,

trong d6 L 13 -[CHz]o.3-, -[CH2]0.2-C(0)-, -C(O)-[CHz]o-2;

R 12 -NR'R’, -OR’;

R' 12 -NR’R’;

R? va R? doc 1ap 12 H; C, alkyl khong duge thé hodc duogc thé bang mot hodc
nhidu nhém thé R”; C, alkenyl khong dugc thé hoac duogc thé bé“mg mot hoac nhiéu
nhém thé R7; C,.¢ alkynyl khong duoc thé hodc duogc thé b%lng mot hodc nhiéu nhém
thé R7; C;; xycloalkyl khong duoc thé hoic duoc thé béng mot hodc nhidu nhém thé
Rg; Cs.; xycloalkenyl khong duoc thé hodc duoc thé béng mot hoac nhidu nhém thé
Rg; heteroxyclyl c6 5-6 canh, c6 1-2 nguyén tir khac loai dugc chon tir N, O va/hodc
S, khong dugc thé hoidc dugc thé béng mot hodc nhidu nhém thé R9; aryl khong duoc
thé hodc duoc thé béng{m@t hodc nhiéu nhém thé R'%; heteroaryl c6 1-4 nguyén tit
khéc loai dugc chon tir N, O va/hodc S, khong duoc thé hoic duoc thé bé‘mg mot hoac
nhiéu nhém thé R, hodc

R* va R’ cung v6i nguyén tir nito ma ching gin vao tao thanh nhan dj vong c6
4-7 canh, c6 1-3 nguyén t khac loai dugc chon tir N va/hodc O, trong d6 nhén di
vong dugc tao ra béi nhom R? va R® ¢6 thé khong duoc thé hodc dugc thé bang mot
hodc nhiéu nhém thé R,

R* va R® doc lap 12 H; C, alkyl khong duoc thé hoic duogc thé béng mot hodc
nhidu nhém thé Rlz; C,. alkenyl khong dugc thé hoic duoc thé béng mot hodc nhiéu
nhém thé Rlz; C, alkynyl khong dugc thé hodc duoc thé béng mot hodc nhiéu nhém
thé R'?; C5 ; xycloalkyl khong duoc thé hoic duoc thé béng mot hodc nhidu nhém thé
R"; C;; xycloalkenyl khong duoc thé hodc duoc thé bang mot hodc nhiéu nhom thé

11
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R - heteroxyclyl ¢6 5-6 canh, c¢6 1-2 nguyén ti khac loai dugc chon tr N, O va/hodc
S, khong duoc thé hoac duoc thé bing mot hodc nhidu nhém thé R'; aryl, khong duoc
thé hoac duogc thé bﬁng mot hoac nhidu nhom thé R'®; heteroaryl ¢6 1-4 nguyén ti
khac loai duge chon tir N, O va/hodc S, khong duoc thé hoic dugc thé béng mot hodc
nhidu nhom thé R'®, hogc

R* va R® cung vé6i nguyén tir nito ma chung gén vao tao thanh nhan di vong c6
4-7 canh, c6 1-3 nguyén tir khac loai dugc chon tir N va/hodc O, trong d6 nhén di
vong duoc tao ra boi nhém R* va RS ¢6 thé khong duoc thé hodc duge thé bang mot
hoc nhidu nhém thé R'";

RS 1a H; C, alkyl khong dugc thé hoidc duogc thé béng mot hoac nhiéu nhém
thd R'7;

mai nhém R’ va R'2 doc 1ap 13 H, Hal, CN, -OR'®, -NR""R”, -C(=O)R",
-C(=0)NR'’R®, -NR*'C(=O)R"*; _NR2'C(=0)NRR*; -SO,R?; -SO,NR*R*, Cy;
xycloalkyl khong dugc thé hoac duoc thé béng mot hodc nhiéu géc, duoc chon tor Cy 4
alkyl, halogen;

m3i nhom R® va R™ doc 1ap 1a H, Hal, CN, -OR'®, -NR"R?, -C(=O)R"®,
_C(=0)NR'’R?, -NR*'C(=O)R"%; _NR2C(=0)NR*R?; -SO,R?; -SO,NR*R*, nhém
oxo, C,¢ alkyl, khéng dugc thé hodc duogc thé béng mot hodc nhiéu halogen; Cs_
xycloalkyl, khong duoc thé hoac dugc thé br?mg mot hodc nhiéu géc, duoc chon tir Cy ¢
alkyl, halogen;,

m&i nhém R®, R, R'1, R'3, R' va R' déc 1ap 1a H, Hal, CN, -OR", NR"R*,
.C(=O)R'®, -C(=O)NR"R¥, NRYC(=0)R'; -NR*C(=O)NR'"’R*; -SO,R*;
_SO,NR®R¥, C,-C, alkyl, khong dugc thé hodc dugc thé bing modt hodc nhiéu
halogen; Cs_7 xycloalkyl khong duoc thé hoac duoc thé bé‘mg mot hoac nhiéu géc duoc
chon tir C,_¢ alkyl, halogen;

mdi nhém RV, R'®, R", R® va R*' doc lap 1a H, C,-Cy alkyl khong dugc thé
hoac duogc thé béng mot hodc nhiéu halogen; C,-Cy alkenyl, C»-Cq alkynyl, C5-C;
xycloalkyl khong dugc thé hoac duoc thé bi‘mg mot hodc nhiéu géc duogc chon tr Cy6
alkyl, halogen; hodc

R" va R* cung vé6i nguyén ti nito ma ching gin vao tao thanh nhén di vong
c6 4-7 canh, c¢6 1-3 nguyén ti khac loai dugc chon tir N va/hodc O, trong dd nhan di

vong dugc tao ra béi nhom R va R? ¢6 thé khong duoc thé hodc dugc thé bang 1
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hodc 2 nhém thé dugc chon tir nhém oxo; Hal; OH; NH,; CN; C alkyl khong dugc
thé hoac duoc thé béng mot hodc nhiéu halogen; C,_¢ alkoxy; Cy.¢ alkylamino.

Theo mot phuong an khéc, sang ché dé cap dén hop chét co6 cong thuc I, trong
do6 L 1a -C(O)-, -CH,-.

Theo mdt phuong an khéc, sing ché dé cap dén hop chét c6 cong thuc I, trong
d6 R' 1a -NR’R’,

trong d6 R* va R* doc lap 1a H; Cy alkyl khong dugce thé hodc duoc thé bang
mot hodc nhidu nhém thé R7; C,¢ alkenyl khong duoc thé hoic duoc thé béng mot
hodc nhiéu nhém thé R’; C,. alkynyl khong dugc thé hodc duoc thé bang mot hodc
nhidu nhém thé R7; C;, xycloalkyl khong duoc thé hoac duoc thé béng mot hoac
nhidu nhém thé R®; Cs., xycloalkenyl khong dugc thé hodc duge thé bang mot hodc
nhidu nhom thé R heteroxyclyl c6 5-6 canh, c6 1-2 nguyén tir khac loai dugc chon tu
N, O va/hodc S, khong duoc thé hoac duoc thé béng mot hodc nhidu nhém thé Rg; aryl
khong duoc thé hodc duoc thé bf?lng mot hodc nhidu nhom thé Rw; heteroaryl c6 1-4
nguyén ti khac loai dugc chon tir N, O va/hoic S, khong dugc thé hodc duogc thé bang
mdt hodc nhidu nhém thé R,

R, RS, R9, R, R'! ¢6 cung dinh nghia nhu trén day; hodc

trong do R' 1a nhém c6 cong thuc:

—N N—R?S __N<>_Rze —N 0 N

2 > M >

R27

()

5

R¥1aH, C alkyl;

R RY R®1aH, CN, OH, Cy alkyl, C 4 alkoxy;

nbang 0, 1,2, 3.

Theo mdt phuong an khac, sang ché dé cap dén hop chit c¢6 cong thuc I, trong
dé R 1a -NR'R’, -OR”;

m3i nhém R* va R® doc 1ap 1 H; Cy alkyl khong dugc thé hoc duoc thé bang
mot hodc nhidu nhém thé R'?%; C, alkenyl khong duoc thé hoic dugc thé bang mot
hodc nhidu nhém thé R'%; C, alkynyl khong dugc thé hodc dugc thé béng mot hodc
nhidu nhém thé R'%; C;; xycloalkyl khong dugc thé hodc dugc thé bang mot hodc
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nhidu nhém thé R': C,; xycloalkenyl khéng dugc thé hoic dugc thé bang mot hodc
nhidu nhém thé R™; heteroxyclyl c6 5-6 canh, c6 1-2 nguyén tir khac loai dugc chon
tir N, O va/hodc S, khong duogc thé hoic dugc thé béng-m@t hoac nhidu nhom thé R';
aryl khong dugc thé hoidc duoc thé béng mot hoac nhidu nhém thé R'’; heteroaryl c6
1-4 nguyén t khac loai dugc chon tir N, O va/hoac S, khong dugc thé hodc duoc thé
bing mot hodc nhidu nhém thé R™;

RZ RP, R* R, R'6 ¢6 cing dinh nghia nhu trén ddy; hodc

trong do R* va R’ clung vé6i nguyén tir nito ma chiung gén vao tao thanh nhan di
vong c6 4-7 canh, c¢6 1-3 nguyén ttr khac loai dugc chon tir N va/hodc O, trong doé
nhan di vong dugc tao ra bdi nhom R* va R’ c6 thé khong duoc thé hoic duoc thé
bing mot hodc nhidu nhém thé R™,

trong d6 nhan di vong c6 4-7 canh la nhém c6 cong thirc

S\ SN

)N

R¥®1aH, Cy alkyl;

R 13 H, CN, OH, C alkyl, C;.4 alkoxy;

nbang 0, 1,2, 3;

RS 14 Cy alkyl khong dwoc thé hodc duge thé bang mdt hodc nhidu nhom thé
R":

R'7 ¢4 cung dinh nghia nhu trén day.

Theo mdt phuong an khéc, sang ché d& cap dén hop chét c6 cong thic I, trong
d6 R' 1a -NR’R’,

trong d6 R? va R? doc lap 1a H; Cy. alkyl khong dugc thé hodc duoc thé bang
mot hodc nhidu nhém thé R”; C5_; xycloalkyl khong duoc thé hodc dugc thé bang mot
hodc nhiéu nhém thé R®; heteroxyclyl c6 5-6 canh, c6 1-2 nguyén tr khac loai dugc
chon tir N, O va/hodc S, khdng dugc thé hoic dugc thé bang mot hodc nhiéu nhom thé
R9; aryl khong duoc thé hoac duoc thé béng mot hodc nhidu nhom thé R'"; heteroaryl
¢6 1-4 nguyén tir khac loai dugc chon tir N, O va/hodc S, khong duoc thé hodc dugc
thé bing mdt hoac nhidu nhom thé R

mdi nhom R’ va R° doc lap 1a H, Hal, CN, -OR", _NR"RY, -C(=O)R",
-C(=O)NR19R2° :

14
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mdi nhém R, R'® va R'! doc lap 1a H, Hal, CN, -OR"’, -NR"R”, -C(=O)R",
_C(=0)NRR®, C,-C alkyl khong dugc thé hodc duoc thé bang mot hodc nhiéu
halogen;

mdi nhom R'S, R va R¥ doc lap 1a H, C;-Cs alkyl khong dugc thé hodc duge
thé béng mdt hodc nhiéu halogen; C;-C; xycloalkyl khong duoc thé hodc duoc thé
béng mot hodc nhiéu géc duogc chon tir Cy¢ alkyl, halogen; hodc

trong d6 R' 1 nhém c6 cong thirc:

R¥1aH, Cy alkyl;

R?* RY R*1aH, CN, OH, C,4 alkoxy;

nbang 0, 1,2, 3.

Theo mdt phuong an khéc, sang ché @& cap dén hop chit c6 cong thtc I, trong
d6 R 1a -NR‘R’, -OR”;

méi nhom R* va RS doc 1ap 1 H; Cy alkyl khong duge thé hogc dugc thé bang
mot hoac nhidu nhém thé R C;; xycloalkyl khong duoc thé hoac duoc thé bang mot
hodc nhiéu nhém thé R'®; heteroxyclyl c6 5-6 canh, c6 1-2 nguyén tir khac loai dugc
chon tir N, O va/hodc S, khong duge thé hodc duoc thé bé‘mg mot hoac nhidu nhém thé
R14; aryl khong dugc thé hoic duoc thé béng mot hodc nhidu nhém thé R"; heteroaryl
c6 1-4 nguyén tir khac loai duoc chon tir N, O va/hoidc S, khong dugc thé hodc duogc
thé bang mot hodc nhiéu nhém thé R'®;

m&i nhém R'Z va R™ doc 14p 1a H, Hal, CN, -OR"®, -NRR”, -C(=O)R",
.C(=O)NR"R?,

mdi nhém R'2, R'S va R'® doc lap 1a H, Hal, CN, -OR'®, -NR""R*, -C(=O)R'®,
-C(=O)NR19R20, C;-C¢ alkyl khong dugc thé hodc dugc thé bang mot hodc nhiéu
halogen;

mdi nhém ng, R va R¥ doc lap 1a H, C,-C; alkyl khong duoc thé hoic duogc
thé bang mot hodc nhidu halogen; C;-C; xycloalkyl khong dugc thé hodc dugc thé
béng mot hodc nhiéu géc duoc chon tir Cy¢ alkyl, halogen; hodc

15



48764 16/60

trong d6 R* va R’ cung v6i nguyén tir nito ma ching gin vao tao thanh nhan di
vong c6 4-7 canh, c6 1-3 nguyén tur khac loai dugc chon tir N va/hodc O, trong do
nhan di vong dugc tao ra béi nhom R* va R® ¢6 thé khong dugc thé hodc duoc thé
b'?mg mot hoac nhidu nhém thé R",

trong d6 nhan di vong c6 4-7 canh la nhém c6 cong thire
V2R VAR _/3]

N __/

R¥1a H, C alkyl;

R* 1a H, CN, OH, Cy4 alkoxy;

n béng 0,1,2,3;

R® 13 C, alkyl khong duoc thé hodc duge thé bing mot hodc nhiéu halogen.

Theo mot phuong an khac, sang ché @& cap dén hop chét c6 cong thuc I, trong
d6 R' 1a -NR'R’,

trong do R? va R® doc lap 12 H; C alkyl khong dugc thé hodc duogc thé bang
mot hodc nhidu nhém thé R’

R’ 1a H, Hal, -OR'®, C,; xycloalkyl khong dugc thé hodc dugc thé bang mdt
hodc nhiéu géc dugc chon tir Cy4 alkyl, halogen;

R'® 13 H, C,-C alkyl; hodc

trong d6 R' 12 nhém c6 cong thic: .

M 3 >

R¥1aH, C, alkyl;

R va R?® 13 H, OH, C, alkyl, C,; alkoxy;

n bang 0, 1.

Theo mdt phuong an khéc, sang ché d& cap dén hop chit c6 cong thuc I, trong
d6 R 1a -NR*R, -OR’;

m3i nhém R* va R® doc lap 13 H; C, alkyl, khong dugc thé hodc duge thé
bang mot hodc nhidu nhém thé R'?; hodc

R® 14 Cy alkyl khong dugc thé hodc dugc thé béng mot hoac nhiéu halogen;

R 13 H, Hal, -OR™, C;.; xycloalkyl khong duge thé hodc duge thé bang mot
hodc nhiéu géc duoc chon tir Cy6 alkyl, halogen;
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m3i nhém R'® doc 1ap 1a H, C;-Ce alkyl khong dugc thé hogc duge thé bang
mot hoac nhiéu halogen;

trong d6 R 1a nhém c6 cong thurc:

—N N—R?» —
/ \ /

R¥1a H, C, alkyl;

R*®1a H, OH, C,. alkyl, C,_4 alkoxy;

n bang 0, 1.

Theo mot phuong an khac, sang ché d& cap dén hop chét c6 cong thuc 1, trong

d6 R! 12 nhom c6 cong thuc:

/ N\
—N N—CHj _N<>
_/ ,-NR’R’,

m&i nhém R? va R® doc 1ap 1a H; Cy¢ alkyl khong duogc thé hodc dugc thé bing
nhém Hal, -OR'®, C;.; xycloalkyl; Cs 7 xycloalkyl;

R"®1aH, C¢ alkyl.

Theo mot phuong an khac, sang ché d@ cap dén hop chit c6 cong thuc I, trong

d6 R' 1a nhom c6 cong thue:

N>
3 —N \
b 9 ——NH 5 CH3 .

—NH
Theo mot phuong an khéc, sang ché d& cap dén hop chit c6 cong thuc 1, trong
d6 R 12 nhém cé cong thirc:

/N

—N N—CH,
, NR'R’, -O-R®; trong d6
mdi nhém R* va R’ doc 1ap 1a H; C, alkyl;
R®1a C, alkyl.
Theo mot phuong an khac, sang ché d@ cap dén hop chéit c6 cong thuc L, trong

d6 R 1a nhom cé cong thire:

—N N—CHj
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Theo mdt phuong an khéc, sing ché d& cap dén hop chét c6 cong thuc 1, trong
d6 -L-R 1a nhoém c6 cong thic:
0 0 CHj

/
e
NV o

Céc hop chit dugc md ta trong sang ché nay c6 thé duoc didu ché duéi dang
va/hodc duge st dung dudi dang cac mudi dugc dung. Céc loai mudi duge dung bao
gbm, nhung khong chi gi6i han &: cac mubi axit duoc diéu ché bang cach cho dang
bazo tu do cua hop chat phan Gmg véi axit vo co duoc dung nhu axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric, axit metaphosphoric, va axit
teong tu; hodc véi axit hitu co nhu axit axetic, axit propionic, axit hexanoic, axit
xyclopentanpropionic, axit glycolic, axit pyruvic, axit lactic, axit malonic, axit
sucxinic, axit malic, axit maleic, axit fumaric, axit trifloaxetic, axit tartric, axit xitric,
axit benzoic, axit 3-(4-hydroxybenzoyl)benzoic, axit xinamic, axit mandelic, axit
metansulfonic, axit etansulfonic, axit 1,2-etandisulfonic, axit 2-hydroxyetansulfonic,
axit benzensulfonic, axit toluensulfonic, axit 2-naphtalensulfonic, axit 4-metylbixyclo-
[2.2.2]oct-2-en-1-carboxylic, axit glucoheptonic, axit 4,4’-metylenbis-3-hydroxy-2-en-
l-carboxylic, axit 3-phenylpropionic, axit trimetylaxetic, axit tert-butylaxetic, axit
Jauryl sulfuric, axit gluconic, axit glutamic, axit hydroxynaphthoic, axit salicylic, axit
stearic, axit muconic, va axit twong tu.

* Céc ion déi twong tmg cia mudi duge dung c6 the duge phan tich va xéc dinh
béng cach sir dung cac phwong phap khéac nhau bao gdm, nhung khong chi giéi han &,
phuong phéap sdc ky trao dbi ion, phuong phap sic ky ion, phuong phap dién di mao
quan, phuong phap plasma ghép cam ung, phuong phap phé hép thu nguyén ti,
phuong phap phd khdi lugng, hogc t hop bat ky cia ching.

Céac mubi duoc thu hdi bang cach st dung it nhit mot trong s6 cac phuong
phap sau day: loc, lam két tiia bang chit khong phai dung mdi sau khi loc, lam bay hoti
dung mdi, hodc trong trudng hop cac dung dich nuéc, 1am dong khoé nhanh. Cén hiéu
rang su dé cap dén mubi dugc dung bao gbm c4 cac dang cong dung mdi hodc dang
tinh thé ctia no, cu thé 13 c4c dang solvat hodc dang da hinh. Céac dang solvat chira
luong theo hé s6 ty lwong hodc luong khong theo hé s6 ty lugng cta dung moi va co

thé duoc tao ra trong qua trinh két tinh v6i cac dung mdi dugc dung nhu nude, etanol,
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va chit tvong tu. Dang hydrat dugc tao ra khi dung moi 1a nuée, hodc dang alcolat
trong rugu dugc tao ra khi dung mdi 13 rugu. Cac dang solvat ctia hgp chét duoc mo ta
& day co thé duoc didu ché theo cach thuén tién hodc dugc tao ra trong cac qua trinh
duoc mb ta & day. Ngodi ra, cac hop chat duge d& xudt ¢ day c6 thé tdn tai & dang
khéng dugc solvat hoa cling nhu dang solvat hoa. No6i chung, cic dang solvat hoa
dwoc cho 14 tuong duong v6i cac dang khong duoc solvat héa dbi véi muc dich cua
c4c hop chét va phuong phap dugc dé xuit o day.

Céc hop chét dugc md ta & day co thé & cac dang khac nhau bao gbm, nhung
khong chi gidi han &, cac dang vd dinh hinh, dang nghién va dang hat nano. Ngoai ra,
cac hop chat dugc mo ta & day bao g6m c4 cac dang tinh thé, con dugc goi la dang da
hinh. Cé4c dang da hinh bao gdm céc su sap xép déng goi tinh thé khac nhau ctia cing
thanh phan nguyén tb clia mot hop chét. Cac dang da hinh thuong co6 mau nhiéu xa tia
X, phé hé‘)ng ngoai, diém néng chay, ty trong, do cing, hinh dang tinh thé, dic tinh
quang va dic tinh dién, tinh 4n dinh, va @0 tan khac nhau. Cac yéu td khac nhau nhu
dung moi tai Kkét tinh, tdc do két tinh, va nhiét do bao quan co thé tao ra mot dang tinh
thé chiém wu thé.

Viéc sang loc va xac dinh tinh chat cta cac mudi duge dung, dang da hinh
va/hodc solvat co thé duoc thuc hién bé'lng cach st dung céc k¥ thuat khac nhau bao
gdm, nhung khong chi gi6i han &, phuong phap phan tich nhiét, phuong phap nhiéu
xa tia X, phuong phép nghién ctru phd, phuong phap hép hoi, va phuong phéap kinh
hién vi. Cc phuong phap phan tich nhiét lién quan dén sw phan tich qud trinh thoai
bién héa hoc do nhiét hodc qua trinh Iy hoc do nhiét bao gé)m, nhung khong chi gi6i
han &, su chuyén tiép da hinh, va cac phuong phéap nay dwoc st dung dé phan tich mbi
quan hé giita cac dang da hinh, dé x4c dinh su giam trong luong, dé tim ra nhiét do
chuyén hoa thiy tinh, hodc dﬁng cho céc nghién ctru tinh twong hop cta ta dugc. Céc
phuong phép nay bao gdm, nhung khong chi gi6i han 0, phuong phap do nhiét luong
béng tia quét vi phéan (differential scanning calorimetry: DSC), phuong phap do nhiét
lwong bing tia quét vi phan dugc diéu bién (Modulated Differential Scanning
Calorimetry: MDCS), phuong phép phén tich nhiét trong luong (thermogravimetric
analysis: TGA), phuong phép phéan tich hdng ngoai va nhiét trong luong
(Thermogravimetric and Infrared: TG/IR). Cac phuong phap nhidu xa tia X bao gom,
nhung khong chi gi6i han &, phuong phap nhiéu xa bdt va tinh thé don va ngudn gia
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tbc vong. Céc k¥ thuat quang phd khac nhau dugc st dung bao gbm, nhung khong chi
gi6i han ¢, quang ph6 Raman, quang phé cuc tim bién dbi Fourier (FTIR), quang phd
tir ngoai kha kién (UVIS), va quang phd cong huodng tir hat nhan (NMR) (trang thai
[6ng va rin). Cac k§ thudt kinh hién vi khac nhau bao gdm, nhung khong chi gidi han
o, kinh hién vi 4nh séng phén cuc, kinh hién vi dién tir quét (Scanning Electron
Microscopy: SEM) cé su phan tich tia X tan sdc nang luong (Energy Dispersive X-
Ray: EDX), kinh hién vi dién t& quét mdi truong c6 su phén tich tia X tan sic ning
luong (EDX) (trong moi truong chit khi hodc hoi nuéde), kinh hién vi hong ngoai (IR),
va kinh hién vi Raman.

Theo phuong an khéc, sang ché dé& cap dén cac hop chat dugc chon tir nhém

bao gdm céc hop chét sau day:

S6 Cong thuc Tén

343 8-amino-N-(xyclopropylmetyl)-5-(4-(1-
(2-(dimetylamino)-2-oxoetyl)-1H-
pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-

carboxamit

3.44 0 8-amino-N-(xyclopropylmetyl)-5-(4-(1-
l\?/\N —N (2-(4-metylpiperazin-1-yl)-2-oxoetyl)-1H-
) pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-

carboxamit
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3.45

8-amino-N-(xyclopropylmetyl)-5-(4-(1-
(2-metoxyetyl)-1H-pyrazol-4-yl)phenyl)-
1,7-naphtyridin-3-carboxamit

3.46

8-amino-N-xyclopropyl-5-(4-(1-(2-
(dimetylamino)-2-oxoetyl)-1H-pyrazol-4-
yl)phenyl)-1,7-naphtyridin-3-carboxamit

3.47

8-amino-N-xyclopropyl-5-(4-(1-(2-(4-
metylpiperazin-1-yl)-2-oxoetyl)-1H-
pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-

carboxamit

21



48764 29160

3.48 8-amino-N-xyclopropyl-5-(4-(1-(2-(2-
metoxyetyl)-1 H-pyrazol-4-yl)phenyl)-1,7-

naphtyridin-3-carboxamit

3.49 o) 2-(4-(4-(8-amino-3-(4-metylpiperazin-1-
%N —N cacbonyl)-1,7-naphtyridin-5-yl)phenyl) -
1 H-pyrazol-1-yl)-N,N-dimetylaxetamit

3.49x2HCI 0 2-(4-(4-(8-amino-3-(4-metylpiperazin-1-

%N —N cacbonyl)-1,7-naphtyridin-5-yl)phenyl)-

1 H-pyrazol-1-yl)-N,N- dimetylaxetamit
dihydroclorua
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3.50

2-(4-(4-(8-amino-3-(4-metylpiperazin-1-
cacbonyl)-1,7-naphtyridin-5-yl)phenyl)-
1 H-pyrazol-1-yl)-1-(4-metylpiperazin-
lyl)etan-1-on

3.51

(8-amino-5-(4-(1-(2-metoxyetyl)-14-
pyrazol-4-yl)phenyl)-1 ,7-naphtyridin-3-
yl)(4-metylpiperazin-1-yl)metanon

3.52

2-(4-(4-(8-amino-3-(azetidin-1 -cacbonyl)-
1,7-naphtyridin-5-yl) phenyl)-1/-pyrazol-
1-yl)-N,N-dimetylaxetamit
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2-(4-(4-(8-amino-3-(azetidin-1 -cacbonyl)-

3.53 O
[\?’\N_N 1,7-naphtyridin-5-yl)phenyl) -1 H-pyrazol-
( ) 1-y1)-1-(4-metylpiperazin-1-yl)etan-1-on
N

3.54 —0 (8-amino-5-(4-(1-(2-metoxyetyl)-1H-

HN N pyrazol-4-yl)phenyl)-1 ,7-naphtyridin-3-
) yl) (azetidin-1-yl)metanon
3.55 8-amino-5-(4-(1-(2-(dimetylamino)-2-

oxoetyl)-1H-pyrazol-4-yl) phenyl-N-(2-
metoxyetyl)-N-metyl-1,7-naphtyridin-3-

carboxamit
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3.56 ) 8-amino-N-(2-metoxyetyl)-N-metyl-5-(4-
[\?’\N N (1-(2-(4-metylpiperazin-1-yl)-2-oxoetyl)-
j ) 1 H-pyrazol-4-yl)phenyl)-1,7-naphtyridin-
N 3-carboxamit
3.57 —0 8-amino-N-(2-metoxyetyl)-5-(4-(1-(2-

N=N metoxyetyl)-1H-pyrazol-4-yl)phenyl)-N-
) metyl-1,7-naphtyridin-3-carboxamit

Sang ché con md ta phuong phap tc ché hoat tinh sinh hoc cta cac protein
kinaza phu thudc xyclin CDK8/19 & d6i twong, bao gdbm budc cho cac protein kinaza
phu thudc xyclin CDK8/19 nay tiép xuc véi hop chét duoc mo ta & day.

Theo mdt phuong an, sang ché @ cap dén duoc pham chtra lugng c6 tac dung
diéu trj cua it nhét mot trong sb cac hop chét duoc mo ta & day, hodc mudi duge dung,
solvat cua nd, va mot hodc nhiéu ta dugc duoc dung. Theo mot phuong an khac, dugc
phém cua sang ché duoc du dinh dé diéu tri hodc phong nglra bénh hodc r6i loan do sur
hoat héa céc protein kinaza phu thudc xyclin CDK38/19 lam trung gian gay ra. Theo
mot phuong an khac, sang ché dé& cap dén dugc phim dé phong ngira hodc didu tri
bénh hoac r6i loan do su hoat héa céc protein kinaza phu thudce xyclin CDK8/19 lam
trung gian giy ra, trong d6 bénh hoac 161 loan do su hoat hoa céc protein kinaza phu
thudc xyclin CDK8/19 lam trung gian giy ra 1a bénh vé khoi u hodc khéi u huyét hoc.

Theo mot phuong an khéc, dugc phém cua sang ché duoc du dinh dé diéu tri hodc
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phong ngira bénh ung thu két-truc trang, u melanin, bénh ung thu vu, bénh ung thu va
b6 ba 4m tinh (TNBC), bénh ung thu tuyén tién liét, bénh ung thu budng trimg di can,
bénh ung thu da day di cin, bénh bach cau, bénh bach cAu dong tiy cap tinh, bénh ung
thu tuy.

Dugc phém cua sang ché chtra cac thanh phén hoat tinh, vi du, vé6i luong nam
trong khoang tir khoang 10% dén khoang 100%, tot hon la tir khoang 20% dén khoang
60%. Cin hidu ring mdi don vi liéu ding c6 thé khong chira luong hitu hiéu cua mot
hoac nhiéu thanh ph?m hoat tinh, do c6 thé dat dugc luong da hitu hiéu bé“mg cach su
dung nhiéu lidu.

Ché pham thong thuong duge didu ché bang cach tr@ﬁ 13n hop chat dugc md ta
& day voi mot hodc nhiéu t4 dugc. Vi du vé céc ta duoc bao gém, nhung khoéng chi
gioi han &, cac chét pha loang, chét mang, chit don. Céc chit mang, chét pha lodng va
chét don thich hop 1a da dugc biét rd véi ngudi c6 hidu biét trung binh trong linh vuc
nay va bao gdm, nhung khong chi giéi han o, cac chit nhu hydrat cacbon, sap, polyme
hoa tan va/hodc truong nd dugc trong nude, cac chét wa nudc hoic ky nudc, gelatin,
dau, dung méi, nudc, va chit tuong tu. Chét mang, chét pha lodng hodc chit don cu
thé duoc st dung s& phu thudc vao ¥ nghia va muc dich ma hop chit cla sang ché
duoc st dung. Cac dung moi thuong duoc lua chon dua trén cac dung moi da dugc
thira nhan boi nguoi co hidu biét trung binh trong linh vuc nay 1a an toan dé st dung
cho ddng vat c6 vi. N6i chung, cic dung moi an toan 1a cac dung mdi hé nudc khong
doc nhu nudc va cac dung mdi khong doc khac hoa tan hodc tron lan duoc v61 nudc.
Cac dung mdi hé nude thich hop bao gdbm nudéc lam thanh phan chinh, etanol,
propylen glycol, polyetylen glycol (vi du, PEG400, PEG300), v.v. va cac hdn hop cia
chung. Ché phém nay cling c6 thé bao gém mot hodc nhiéu chét dém, chit &n dinh,
chét hoat dong bé mat, chét thdm udt, chét 1am tron, chét nhil hoa, chét tao hon dich,
chét bao quan, chét chéng oxy hoa, chét 1am md, chit gay truot, chit tro xir 1y, chét
tao mau, chit 1am ngot, chit tao mui thom, chit tao huong vi va cac chét phu gia da
biét khic dé tao ra dang trinh bay thich hop cta dwoc chat (nghfa 1a hop chét theo
sang ché hodc dugc phim chira nd) hodc trg gilp trong viéc san xuét san pham dugc
(nghia la thudc).

Duoc phémcﬁng bao gdm cac dang solvat va hydrat cia hop chét theo sang

ché, hodc dang duoc lam 6n dinh cta hop chit nay (vi du, phirc chét véi dan xuat
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xyclodextrin hodc chét tao phirc da biét khac).

Dugc phim theo séng ché c6 thé dugc béd ché dé st dung qua du&nig miéng.
Viéc stt dung qua duong miéng cd thé bao gbém viéc nubt thude sao cho hop chét di
vao duong da day-rudt, va/hodc su dung qua duodng trong ma, ludi hodc dudi ludi,
nhod d6 hop chét nay di vao dong méu truc tiép tir miéng.

Céc dang bao ché thich hop dé str dung qua dudng miéng bao gbm cac hé dang
rin, nta rdn va 16ng nhu cdc vién nén; hat; vién nang cling hodc mém chira nhiéu hat
hodc hat nano, chét 16ng, hodc bot; vién ngdm hinh thoi (bao gbm ca dang da nap day
chét 16ng); dang nhai; gel; dang lidu ding phan tan nhanh; cic mang; vién tring; dang
phun; va miéng dan & mé/niém mac.

Céc dang bao ché 12 chét 16ng bao gbm cac hon dich, dung dich, xird va con
ngot. Cac dang bao ché nay c6 thé duge st dung dudi dang cac chit don trong vién
nang cung hodc mém (vi du, duoc tao ra tir gelatin hodc hydroxypropyl
metylxenluloza) va thuong chira chAt mang, vi du, nudc, etanol, polyetylen glycol,
propylen glycol, metylxenluloza, hodc dau thich hop, va mot hodc nhiéu chit nhii héa
va/hodc chit tao hdn dich. Cac dang bao ché 13 chét 16ng ciing ¢6 thé duoc bao ché
bang cach hoan nguyén chét rén, vi du, tir goi nho.

Dugc phim theo sdng ché c6 thé duoc str dung ngoai duong tiéu hoa. Khi duge
st dung & day, thuat ngt thuat ngtt “st dung duoc pham ngoai dudng tiéu héa” bao
gbm dudng st dung bat ky duogc dic trung boi sy di qua md cia déi twong vé mit vat
1y va viéc str dung dwoc pham thong qua su di qua md, do d6 thuong dan dén viéc st
dung truc tiép vao dong mau, co, hodc vao co quan bén trong. Theo do, viéc st dung
ngoai duong tiéu hoa bao gbm, nhung khong chi gi6i han ¢, viéc s dung duoc phim
bang cach tiém duoc pham nay, bang cach st dung dugc phim qua duong rach khi
phau thuét, bang cach st dung duoc phim qua vét thuong khong do phau thuat thim
vao md, va cach st dung tuong tu. Cu thé, viéc str dung ngoai dudng tiéu hoa dugc du
dinh bao gém, nhung khong chi gi6i han &, ti€ém hoac tiém truyén dudi da, trong mang
bung, trong co, trong xuong uc, trong tinh mach, trong dong mach, trong vo, trong
tam thét, trong niéu dao, trong so, trong bao hoat dich; va cac k¥ thuét loc mau than.
Su giai phong trong khéi u, vi duy, tiém trong khdi u, cling ¢6 thé c6 lgi. Phuong phap
tiém truyén theo vung cling dugc du dinh.

Céc dang bao ché ctia duoc pham thich hop dé str dung ngoai duong tiéu hoa

27



"oy

48764 28/60

thuong chua thanh phan hoat tinh dugc két hop voi chit mang dugc dung, nhu nuée
v6 khuédn hodc nuéc mubi déng truong vO khuan. Cac dang bao ché nay cé thé duoc
bao ché, bao goi, hodc ban ¢ dang thich hop dé st dung & dang liéu 16n hoidc dé sir
dung lién tuc. Céc dang bao ché dimg dé tiém c6 thé dugc bao ché, bao goi, hoic ban
& dang liéu dung don vi, nhu trong ampun hodc trong dd chira da lidu c6 chua chit
bao quan. Cac dang bao ché dé st dung ngoai duong tiéu hda bao gdm, nhung khong
chi gi¢i han &, hdn dich, dung dich, nhil tuong trong diu hodc chit dan thudc trong
nuée, thude nhio, va dang tuong tu.

Céc dang bao ché ¢6 thé duge bao ché thanh dang giai phong tirc thi va/hoac
dang giai phong dugc cai bién. Cac dang bao ché co sy giai phong dugc cai bién bao
gdm giai phong chim, giai phong duy tri, giai phéng theo chu ky, giai phong co kiém
so4t, giai phong hudng dich va gidi phong theo chuong trinh.

Theo mot phuong an, sang ché mé ta phuong phap didu tri bénh hodc rdi loan
do su hoat hoa cac protein kinaza phu thudc xyclin CDKJg/19 lam trung gian gay ra,
bao gdm budc cho dbi twong can diéu tri st dung luong cd tac dung didu tri ctia hop
chét theo sang ché, hoic mudi duoc dung cua nd, hodc dugc phém cua sang ché.

Theo mdt phwong an khéc, sang ché mé ta phuong phap diéu tri bénh hoac rdi
loan do su hoat héa céc protein kinaza phu thudc xyclin CDK8/19 lam trung gian gay
ra, 1a bénh vé khdi u hodc khéi u huyét hoc, bao gém budc cho ddi tuong can diéu tri
stt dung lugng co tac dung diéu tri ctia hop chét bt ky dugc md ta ¢ day, hodc duge
phim clia sing ché.

Theo mdt phuong an khéc, sang ché mé ta phuong phap dd moé ta trén day,
trong d6 bénh v& khéi u hogic khdi u huyét hoc dugce chon tir nhém bao gdm bénh ung
thu két-truc trang, u melanin, bénh ung thu vl, bénh ung thu v bd ba am tinh
(TNBC), bénh ung thu tuyén tién liét, bénh ung thu budng trimg di cén, bénh ung thu
da day di can, bénh bach ciu, bénh bach cau dong tiry cp tinh, bénh ung thu tuy.

Cén hiéu rang cac hop chit theo sang ché co thé dugc st dung trong cac
phuong phap dé diéu tri nhu d3 mo ta trén day, trong viée didu tri, va/hodc trong viéc
san xuat thudc dung cho céac ung dung diéu tri nhu da mo ta trén day.

Khi dugc st dung & day, cac thuat ngl “ddng str dung”, “dugc st dung dong
thoi” va “két hop v6i” dé chi cac hop chét cling véi mot hodc nhiéu chét diéu tri khac,

dugc dy dinh c6 nghia 13, va ding dé chi va bao gom céc budc sau:
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e sir dung dong thoi hon hop cia hop chit theo sang ché va (cac) chét diéu tri
cho bénh nhén can diéu tri, khi cac thanh phan nay dugc bao ché cung v6i nhau thanh
dang lidu dung don, dang nay giai phong céc thanh phan néu trén gin nhu ddng thoi
vao bénh nhan néu trén,

e st dung gin nhu ddng thoi hdn hop cia hop chit theo sang ché va (cic) chat
didu tri cho bénh nhan cn didu tri, khi c4c thanh phan nay dugc bao ché riéng biét véi
nhau thanh cac dang lidu dung riéng biét, cic dang nay dugc s dung gin nhu dong
thoi boi bénh nhan néu trén, do d6 cac thanh phén néu trén dugc giai phong gan nhur
ddng thoi vao bénh nhan néu trén,

e st dung lan lugt hon hop cia hop chit theo sang ché va (cac) chét didu tri
cho bénh nhan cin didu tri, khi cac thanh phin ndy duoc bao ché riéng biét voi nhau
thanh cac dang lidu ding riéng biét, cac dang nay dugc st dung & céc thoi diém lién
nhau boi bénh nhan néu trén véi khoang thoi gian cich nhau dang ké gitta moi lan st
dung, khi d6 cac thanh phéan dugc giai phong & cac thoi diém vé co ban 13 khac nhau
vao bénh nhéin néu trén; va

e st dung lan lugt hdn hop cua hop chit theo sang ché va (cac) chét diéu tri
cho bénh nhan can diéu tri, khi cac thanh phan nay dugc bao ché cung v6i nhau thanh
dang liéu dung don, dang nay giai phong cac thanh phan néu trén theo cach c6 kiém
soat, nhdr d6 chiing dugc giai phong theo cach ddng thoi, lién tuc, va/hodc trung lap &
c4c thoi diém giéng va/hodc khac nhau cho bénh nhén néu trén, trong d6 mdi phan c6
thé duoc str dung qua dudng gidng nhau hodc khac nhau.

Nhu ngudi ¢6 hiéu biét trung binh trong linh vuc nay da biét 13, cac lidu dung
¢6 hiéu qua didu trj c6 thé thay ddi khi cac dugc chat duge st dung khi didu tri két
hop. Céc phuong phap dé x4c dinh bang thuc nghiém d6i véi lidu dung c6 hiéu qua
didu tri cia cac dugc chét va cac chét khac dé st dung trong ché do didu tri két hop da
dwoc md ta trong tai lidu chuyén nganh. Vi du, st dung bang cach dung liéu theo nhip,
nghia 13 cung cép liéu thip hon véi tAn suét nhiéu hon dé 1am giam dén mirc t6i thidu
tac dung phu do ddc tinh, dd dugc md ta trong tai liéu chuyén nganh. Viéc diéu tri Két
hop con bao gdm viée diéu tri theo dinh ky d8 bt dau va két thuc & cac thoi diém
khac nhau giup cho viéc kiém soat trong 1am sang cta bénh nhén. Déi vé6i cac litu
phip két hop duge mb ta & day, hién nhién 1a céc liéu ding ctia hop chét dugc str dung

ddng thoi sé thay d6i tuy theo loai ddng duoc chit duoc st dung, duoc chét cu thé
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duoc sir dung, tinh trang bénh hodc 16i loan dugc diéu tri va yéu t§ twong tu.

Ngoai ra, cac hop chit duge mo ta & day cling c6 thé dugc sir dung két hop véi
cac quy trinh co thé tao ra loi ich bd sung hodc hiép déng cho dbi tuong. Chi nhim
muc dich vi du, cac dbi twgng dugc cho 13 tim dugc loi ich diéu tri va/hodc phong
bénh trong cac phuwong phép duoc md ta ¢ ddy, trong d6 dugc pham theo sing ché
va/hoiic t& hop véi cac phwong phép didu tri khac duge két hop voi viée thir nghiém di
truyén dé x4c dinh xem déi twong c6 12 thé mang gen dot bién da dugc biét la co
tuong quan voi mot s6 bénh hoic tinh trang bénh hay khong.

Céc hop chat 13 chét tic ché CDK8/19 ¢6 thé dugc st dung trong cac phuong
phép didu tri di mo ta trén day & dang liéu phap don, hogc két hop véi phau thudt,
hoic lidu phép xa tri, hoac lidu phap dugc chat.

Liéu phap dugc chét nay co thé bao gf‘)m viéc str dung mot hodc nhiéu chét
khang bénh ung thu. Vi du v& cac chat khang bénh ung thu bao gbm, nhung khoéng chi
giéi han 0, chit bat ky trong sb céc chét sau: cac chit alkyl héa, alkyl sulfonat,
nitrosoure hodc triazen; cc chét chong chuyén hoéa, hormon va chét dbi khang; cac
hop chét platin; cac chit khang sinh khéng bénh ung thu; cac chit wc ché
topoisomeraza.

Vi du vé céc chét chéng chuyén héa bao gbm, nhung khong chi giéi han o, chét
twong tu axit folic (nhu methotrexate, trimetrexate, pemetrexed, pralatrexate,
raltitrexed, canxi levofolinate) hodc cac chit twong tu pyrimidin (nhu cytarabine,
tegafur, flouraxil, capecitabine, floxuridine, azacitidine, enocitabine, carmofur,
gemcitabine, sapacitabine, elacytarabine, doxifiuridine), hodc cac chét tuong tu purin
(nhu mercaptopurine, thioguanine, pentostatin, fludarabine, cladribine, nelarabine,
azathioprine, clofarabine), hodc asparaginaza.

Vi du vé cac chit alkyl héa bao gbm, nhung khong chi giéi han o,
mechloretamine,  xyclophosphamit, chlorambucil, melphalan, bendamustine,
hexametylmelamine, thiotepa, busulfan, carmustine, lomustine, laromustine,
semustine, streptozocin, dacarbazine, ifosfamide, improsulfan, mitobronitol,
mitolactol, nimustine, ranimustine, temozolomide, treosulfan, carboquone,
apaziquone, fotemustine, altretamine, glufosfamide, pipobroman, trofosfamide,
uramustine, evofosfamide, VAL-083.

Vi du v& cac hormon va chat ddi khang bao gom, nhung khong chi gidi han 6,

30



48764 31/60

prednisone, prednisolone, hydroxyprogesterone — caproate, megestrol  axetat,
medroxyprogesterone axetat, diethlystilbestrol, estradiol, tamoxifen, testosterone
propionat, fluoxymesterone, flutamide, leuprolide, abarelix, abiraterone, bicalutamide,
buserelin, calusterone, chlorotrianisene, degarelix, dexamethasone, fluocortolone,
fulvestrant, goserelin, histrelin, leuprorelin, mitotane, nafarelin, nandrolone,
nilutamide, octreotide, raloxifene, thyrotropin alfa, toremifene, triptorelin,
dietylstilbestrol; acolbifene, danazol, deslorelin, epitiostanol, orteronel, enzalutamide,
aminoglutethimide, anastrozole, exemestane, fadrozole, letrozole, testolactone;
formestane.

Vi du v& cac hop chat platin bao gdm, nhung khong chi gi6i han &, cisplatin,
carboplatin, oxaliplatin, eptaplatin, miriplatine hydrat, lobaplatin, nedaplatin,
picoplatin, satraplatin.

Vi du vé cac chét khang sinh khang khdi u bao gdm, nhung khong chi gi6i han
&, doxorubicin, daunurobicin, idarubicin, carubicin, valrubicin, zorubicin, aclarubicin,
pirarubicin, nemorubicin, amrubicin, epirubicin, bleomycin, dactinomycin,
plicamycin, peplomycin, mitomycin C, zinostatin, streptozocin.

Vi du vé céc chét trc ché topoisomeraza bao gbm, nhung khong chi gi6i han &,
irinotecan, topotecan, belotecan, teniposide, etoposide, voreloxin, amonafide.

Vi du vé cac chéat khang bénh ung thu bao gbm, nhung khong chi gidi han o,
chét bat ky trong 36 céc chét sau: cac duoc chat dugc dinh hudng vi bng, nhu taxan (vi
du, paclitaxel, docetaxel, cabazitaxel, tezetaxel), cac hop chét vinca alkaloit (vi du,
vinorelbine, vinblastine, vincristine, vindesine, vinflunine); cac chét tc ché sy truyén
tin hiéu protein kinaza hoat hoa tic nhén gy phan bao (vi du, U0126, PD98059,
PD184352, PD0325901, ARRY-142886, SB239063, SP600125, BAY 43-9006,
wortmannin hodc 1Y294002); cac chét trc ché mTOR (vi du, sirolimus, temsirolimus,
everolimus, ridaforolimus); cac khang thé (vi du, rituximab, trastuzumab,
alemtuzumab, besilesomab, cetuximab, denosumab, ipilimumab, bevacizumab,
pertuzumab, nivolumab, ofatumumab, panitumumab, tositumomab, katumaksomab,
elotuzumab,  epratuzumab, farletuzumab,  mogamulizumab,  necitumumab,
nimotuzumab,  obinutuzumab, okaratuzumab,  oregovomab,  ramucirumab,
rilotumumab, siltuximab, tocilizumab, zalutumumab, zanolimumab, matuzumab,

dalotuzumab, onartuzumab, racotumomab, tabalumab, EDM-525797); céac chét trc ché
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kinaza (fostamatinib, entospletenib, erlotinib, imatinib, lapatinib, nilotinib, pazopanib,
vemurafenib, gefitinib, crizotinib, dasatinib, regorafenib, ruxolitinib, sorafenib,
sunitinib, vandetanib, bosutinib, axitinib, afatinib, alisertib, dabrafenib, dacomitinib,
dinaciklib, dovitinib , nintedanib, lenvatinib, linifanib, linsitinib, masitinib, motesanib,
neratinib, orantinib, ponatinib, radotinib, tipifarnib, tivantinib, tivozanib, trametinib,
apatinib, ibrutinib, acalabrutinib, cobimetinib, fedratinib, brivanib alaninate, cediranib,
cabozantinib, icotinib, cipatinib, rigosertib, pimasertib, buparlisib, idelalisib,
midostaurin, perifosine, XL-647); cac chit nhay véi 4nh sang (vi du, talaporfin,
temoporfin, porfimer natri); cac xytokin (vi du, aldesleukin, interferon alfa, interferon
alfa-2a, interferon alfa-2b, celmoleukin, tasonermin, intolokin-2 tai td  hop,
oprelvekin, interferon beta-1a tai td hop); cac vacxin (vi du, picibanil, sipuleucel-T,
vitespen, emepepimut-S, oncoVAX, rindopepimut, troVAX, MGN-1601, MGN-
1703); bisanthrene, decitabine, mitoxantrone, procarbazine, trabectedin, amsacrine,
brostallicin, miltefosine, romidepsin, plitidepsin, eribulin, ixabepilone, fosbretabulin,
denileukin diftitox, ibritumomab tiuxetan, prednimustine, trastuzumab emtansine,
estramustine, gemtuzumab ozogamicin, aflibercept, oportuzumab  monatox,
cintredekin besudotox,  edotreotide,  inotuzumab  ozogamicin, naptumomab
estafenatox, vintafolide, brentuximab vedotin, bortezomib, ixazomib, carfilzomib,
lenalidomide, thalidomide, pomalidomide, axit zoledronic, axit ibandronic, axit
pamidronic, alitretinoin, tretinoin, peretinoin, bexarotene, tamibarotene, imiquimod,
lentinan, mifamurtide, romurtide, pegaspargaza, pentostatin, endostatin, sizofiran,
vismodegib, vorinostat, entinostat, panobinostat, celecoxib, cilengitide, ethanidazole,
ganetespib, idronoksil, iniparib, lonidamine, nimorazole, procodazole, tasquinimod,
telotrystat, belinostat, thymalfasin, tirapazamine, tosedostat, trabedersen, ubenimex,
valspodar, gendicine, reolysin, retaspimycin, trebananib, virulizin.

Theo mdt phuong &n, sang ché mb ta viéc st dung hop chat duoc mo ta & day
hodc mudi dugc dung cua nd, hodc duogc phém cua sang ché trong viéc diéu tri bénh
hoic 161 loan do sy hoat héa céc protein kinaza phu thudc xyclin CDK8/19 lam trung
gian gy ra ¢ dbi twong can diéu tri.

Theo mdt phuong an khac, sang ché mé ta viéc s dung hop chit duoc mo ta &
day hoac mudi duge dung cia nd, hodc dugc phém cuia sang ché trong viéc diéu tri

bénh hodc 61 loan do su hoat hoa cac protein kinaza phu thudc xyclin CDK8/19 lam
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trung gian gy ra & dbi twong can diéu tri, 12 bénh vé khéi u hodc khéi u huyét hoc.

Theo mot phuong én khéc, sang ché mo ta viéc st dung hop chit d3 mo ta trén
day hodc mudi dugc dung ciia nd, hodc duge phém cua sang ché trong viec diéu tri
bénh vé khéi u hoac khdiu huyét hoc duoc chon tir nhém bao gém bénh ung thu két-
truc trang, u melanin, u melanin di can, bénh ung thu v{, bénh ung thu v bd ba am
tinh (TNBC), bénh ung thu tuyén tién liét, bénh ung thu budng trimg di can, bénh ung
thu da day di can, bénh bach cAu, bénh bach cau dong tiry cAp tinh, bénh ung thu tuy &
dbi tuong can didu tri. Trong tit ca cac phuong an nay, d6i tugng c6 thé 12 nguoi.

Céc hop chét theo sang ché s& duoc st dung voi lugng hitu hi€u dé diéu trj tinh
trang bénh di néu, nghia la voi liéu dung va trong céac khoang thoi gian can thiét dé
dat duoc két qua mong mubn. Lugng 6 tac dung diéu tri c6 thé thay dbi theo cac yéu
td nhu tinh trang bénh cu thé duogc diéu tri, dd tudi, gi6i tinh va trong luong co thé cia
bénh nhan, va bét k& cac hop chat dugc sir dung dudi dang ché do diéu tri mdt minh
hozc két hop v6i mot hodc nhidu ché d6 diéu tri bd sung hay khong.

Cac ché do dung liéu c6 thé duoc diéu chinh dé tao ra sy dap g mong mubn
6i wu. Vi du, mot lidu don c6 thé dugc sir dung, nhiéu lidu chia nhd c6 the duge si
dung theo thoi gian hodc lidu nay c6 thé duoc giam di hodc tang lén twong Ung nhu
dugc chi dinh theo mtc d ning cta trang thai diéu tri. Dac biét c6 loi néu bao ché
duoc phim dung qua dudong miéng & dang lidu ding don vi dé dé sir dung va tao ra su
déng déu vé liéu luong. Khi dugc st dung ¢ day, dang don vi liéu dé chi cac don vi
riéng 1& vé mat vat 1y thich hop lam liéu dung don vi cho cac bénh nhan/ dbi twong can
didu tri; mdi don vi chira hop chét c6 hoat tinh véi lwgng dinh trude dugce tinh toan dé
tao ra hiéu qua diéu tri mong mudn két hop véi chit mang duogc dung can thiét.

Cén hiéu thém rang dbi véi dbi twong cu thé bét ky, cac ché @ dung lidu cu thé
dugc didu chinh theo thoi gian theo nhu ciu riéng biét va sy danh gia chuyén mon cua
ngudi cho st dung hodc gidm st viéc sir dung dugc pham nay, va cic khoang lidu
ding dugc néu ¢ day chi la vi du va khong du dinh lam giéi han pham vi hodc tinh
thuc tién cta dugc pham dugc thé hién. Ngoai ra, ché do dung lidu véi dugc phim
theo sang ché nay cé thé dua trén nhiéu yéu t6 khac nhau, bao gdm loai bénh, dd tudi,
trong luong co thé, gidi tinh, tinh trang strc khoe cta bénh nhan, mirc dd nang cua tinh
trang bénh, duong st dung, va hop chét cu thé dugce sir dung. Do do, ché do dung lidu
c6 thé thay ddi trong khoang rong, nhung co thé duoc xac dinh theo céch thong
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thuong bang cach st dung cac phuong phap tiéu chudn. Vi du, céc lidu c6 thé duoc
diéu chinh dua trén cac thong s6 dugc dong hoc hodc dugce luc hoc, cac thong ) nay
c6 thé bao gdm céc tac dung trong lam sang nhu tac dung gay doc va/hodc cac gia tri
trong phong thi nghiém. Do do, sang ché bao gdm ca sy ting lidu & bénh nhan nhu
dugc x4c dinh boi nguoi co hiéu biét trung binh trong linh vuc nay. Viéc xac dinh lidu
va ché do ding lidu thich hop 1a dd duoc biét rd trong linh vuc ndy va s& duge ngudi
¢4 hidu biét trung binh trong linh vuc nay hidu 18 khi duoc cung cdp céc ndi dung
dugc boc 10 trong tai liéu nay.

N6i chung, lidu dung hang ngiy tiéu chudn d6i voi ngudi truéng thanh nam
trong khoang tir 0,02mg dén 5000mg mdi ngay hodc tir khoang lmg dén khoang
1500mg mdi ngay.

Khi xuét hién su cai thién tinh trang bénh cua bénh nhan, liéu duy tri dugc st
dung. Sau do, liéu dung hodc tAn sudt st dung, hodc ca hai thong sb nay, co thé duogc
giam di, theo ham sb ctia cAc triéu chimg, dén mirc do ma khi d6 sy cai thién clia bénh
hodc rbi loan duge duy tri. Cac bénh nhan c6 thé dugc yéu cAu didu tri theo dinh ky
trong thoi gian dai khi c6 su tai phat bét ky cua cac triéu ching.

Céc khoang di néu trén day chi la goi y, do ¢6 sb6 luong 16n cac bién sb lién
quan dén ché d6 diéu tri riéng biét, va do léch dang k& so v6i cac gi tri dugc khuyén
c4o nay 12 phd bién. Cac liéu ding nay c6 thé dugc thay ddi tiy theo nhidu bién sb,
khong chi gidi han ¢ hoat tinh cta hop chét duoc st dung, rdi loan hodc tinh trang
bénh can dugc diéu tri, phuong phép st dung, cac yeu cAu cta ddi tuong riéng biét,
muc do nidng cua rdi loan hoic tinh trang bénh duoc diéu tri, va su danh gia cua bac
si.

Tét ca céc tai liéu cong bd, bang doc quyén sang ché, va don sang ché di vién
din trong ban md ta nay dugc két hop vao day @& tham khao. Mac di sang ché néu
trén di dugc md ta trong mot s6 chi tiét dé minh hoa va vi du nham muc dich hiéu 3
sang ché, ngudi 6 hiéu biét trung binh trong linh vuc ndy s& d& dang hiéu rd sang ché
trén co s& cac ¥ tudng duoc bdc trong sang ché nay ring c6 thé tién hanh mot s6 thay

i va cai bién ma van nam trong pham vi ciia cac phuong én kém theo sang ché nay.

Vi du thue hién sang ché

Céc vi du sau day dugc dua ra dé hiéu & hon sang ché. Céc vi du nay dugc dua
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ra chi nhim muc dich minh hoa va khong dugc hiéu 12 1am gi6i han pham vi clia sang
ché theo cach bét ky.

Céc chir viét tat trong ban md ta nay, bao gbm ca cac chit viét tit duoc thé hién
trong cac so dd minh hoa va cac vi du dugc mé ta dudi day la da dugc biét 13 vé6i
ngudi ¢ hiéu biét trung binh trong linh vyc nay. Mot s6 chir viét tit c6 nghia nhu sau:

DMSO: dimetyl sulfoxit

BINAP: (+)-2,2-bis(diphenylphosphino)-1,1'-dinaphtalen

EDCxHCI: N-(3-dimetylaminopropyl)-N"-etylcarbodiimit hydroclorua —

HOBt: 1-hydroxybenzotriazol hydrat

DMEF: N,N-dimetylformamit

Pd(PPhs)y: tetrakis(triphenylphosphin)paladi(0)

THEF: tetrahydrofuran

TMEDA: tetrametyletylenediamin

NaHMDS: natri bis(trimetylsilyl)amit

PddppfCl,xDCM: [1,1'-bis(diphenylphosphino)feroxen] diclopaladi(I), phuc
chét v6i diclometan

DMAP: 4-dimetylaminopyridin

Vi du 1. Phuong phép diéu ché hop chat ¢ cong thirc 1.0

EtO._ _OEt
\‘/ Ox \\/ \[r(OEt (@]
H H NH,Boc
= AN 2
- NH; Boc20 NTO DMF N NTO o ©O |
‘ l | K X N
— = (0] b7 o) N
cl cl N _Cl 1.04 Cl
1.0.6 1.0.5 -V
0 0 O Br o) Br
A 0 = | X O = | ~ HO = | AN
K \N I _N K X _N— K \N N ___, \N _N
1.0.3 XOTNH 102 NH 104 NH2 1.0 NH,
@)

Budéc 1. Dung dich chtra hop chét 3-amino-2-clopyridin (5,00g, 39mmol) trong
50ml THF duoc cho thém nho giot vao 43ml dung dich chira NaHMDS 2M (86mmol)
trong THF & nhiét d6 —10°C trong dong nito. Hon hop phan tmg duge u & nhiét 4o 0°C
trong 10 phat, sau d6 dung dich chtra hop chit di-tert-butyl dicacbonat (8,91g,
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41mmol) trong 20ml THF dugc cho thém nho giot voi tdc d6 sao cho nhiét d6 khong
vuot qua 8°C. Sau 30 phut, 150ml dung dich HCl 1M trong nude va 50ml etyl axetat
dugc thém vao. Ldp hitu co dugc ria bang nude va cd trong chan khong. San phim c6
cong thue 1.0.6 duge tach dudi dang bot mau vang nhat bang phwong phap sic ky cot
trén silicagel bang cach st dung hexan-diclometan-etylaxetat (theo ty 1€ 8:2:0,5) lam
dung méi rira giai. Hiéu suat: 8,10g (91%).

Budc 2. 4,33ml TMEDA (29mmol) dugc cho thém trong dong nito vao dung
dich chtra hgp chét c¢6 cong thirc 1.0.6 (3,00g, 13mmol) trong 50ml THF, 11,5ml dung
dich butyl lithi 2,5M (29mmol) trong hexan dugc lam lanh dén nhiét d -78°C va cho
thém nhé giot. Sau khi cho thém xong, hdn hop phéan Gng duge duy tri ¢ nhiét do
~70°C trong 40 phit va 20 phut ¢ nhiét do -20°C. Sau khi lam lanh lai dén nhiét do
-78°C, DMF (2,03ml, 26mmol) dugc cho thém nho giot. Sau khi duy tri hdn hop phan
tmg & nhiét do -70°C trong 1 gio, hdn hop nay dugc gia nhiét dén nhiét do —20°C va
50ml dung dich NH,CI bdo hoa trong nuéc duge thém va0. 20ml nudc va 50ml etyl
axetat dugc cho thém vao hdn hop tao thanh. Lép hitu co duge tach ra, roa bang nuéc
va c6 trong chan khéng. San phim c6 cong thire 1.0.5 dugc tich ra dudi dang diu mau
vang bang phuong phap sdc ky cot trén silicagel bang cach st dung hexan-etyl axetat
(theo ty 1¢ 8:2) lam dung mdi rtra giai. Hiéu suat: 2,86g (85%).

Budc 3. Hop chit etyl 3,3-dietoxypropionat (1,14ml, 5,79mol) va axit
trifloaxetic (3,54ml, 46mmol) dugc cho vao dung dich chira hop chit ¢ cong thic
1.0.5 (1,00g, 3,86mol) trong 10ml clorofom, sau do dung dich nay dugc dun soi trong
30 phut. Sau khi 1am ngudi hdn hop phén ang dén nhiét do trong phong, cac dung moi
duoc chung cit duéi ap sudt giam. Sau d6 hdn hop nay duge dun séi trong 5ml thionyl
clorua trong 1 gio. Dung dich NaHCO; bdo hoa dugc cho thém vao hon hgp phan tng
dé do pH =9, tién hanh chiét bang etyl axetat. Cac chét chiét hitu co dugc két hop,
dung mdi dugc lam bay hoi dudi ap sudt giam. San phim c6 cdng thic 1.0.4 duge
tach ra duéi dang bdt mau vang nhat bang phwong phap sdc ky cot trén silicagel bang
cich st dung hexan-etyl axetat (theo ty 1¢ 8:2) lam dung moi rira gidi. Hiéu suit:
502mg (55%).

Budc 4. Hop chit Cs,CO; (5,97g, 18,1mol), BINAP (570mg, 0,10 duong
luong), paladi (II) axetat (103mg, 0,05 duong luong), 1,2ml dung dich tert-butyl

carbamat 1M (13,6mol, 1,50 duong luong) duogc cho thém vao dung dich chtra hop
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chit c6 cong thic 1.0.4 (2,16g, 9,06mol) trong 30ml 1,4-dioxan, sau d6 dung dich nay
dugc gia nhiét dén nhiét dd 100°C trong 1,5 gio. Hon hop phan tmg dugce lam lanh
dén nhiét do trong phong va loc qua xelit. Cac dung méi dugc chung cit trong chan
khong, phin cin duge hoa tan trong diclometan, rira bang nuéc va cd trong chén
khéng. San phim c6 cong thire 1.0.3 duoc tach ra bing phuong phap sic ky cot trén
silicagel bang cach st dung diclometan-etylaxetat (theo ty 1€ 96:4) lam dung mdi rua
giai. Hiéu suat: 2,73g (95%).

Buéc 5: Hop chat c6 cong thic 1.0.3 (2,80g, 7,50mol) dugc hoa tan trong
diclometan va 18ml dung dich HCI trong 1,4-dioxan dugc thém vao. Sau 2 gio, cac
dung moi dugc chung cht dudi 4p suét giam, dung dich NaHCO; béo hoa dugc cho
thém vao phan can. Chét két tia dwoc loc va rira bing hdn hop clia hexan-etylaxetat
(theo ty 1& 1:1), thu duoc san phim c6 cong thirc 1.0.2 dudi dang bot mau tring. Hidu
sudt: 1,60g (98%).

Buéc 6. Hop chit N-bromosucxinimit (1,38g, 7,73mol) dugc cho thém vao
huyén phu chta hop chét c6 cong thirc 1.0.2 (1,60g, 7,37mol) trong 15ml DMF, sau
dé dung dich nay dugc khudy & nhiét d trong phong trong 1 gio. 100ml nudc va Sml
dung dich NaHCO; bio hoa duge cho thém vao dung dich tao thanh. Chét két tia l1a
san pham c6 cong thire 1.0.1 dugc loc. Hiéu suat: 1,95 (89%).

Bude 7. Dung dich chtra hop chit LIOHxH,0 (156mg, 3,68 mmol, 1,1 duong
luong) trong 7ml nudc dugc cho thém vao dung dich chtra hop chét c6 cong thuc
1.0.1 (1,00g, 3,34mmol, 1,00 dwong lugng) trong 7ml THF. Sau khi khudy 1 gio &
nhiét do trong phong, THF dugc chung cAt dudi ap suét giam, do pH cua dung dich
nay duge didu chinh dén 4 bang dung dich HCL 1M, chét két tiia mau nau 12 san pham
¢6 cong thirc 1.0 duge loc, rira bing nude va lam kho bang nhiét va dudi ap sudt giam.

Hiéu suét: 870mg (97%).
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Vi du 2. Phuong phép didu ché cc hop chat c6 cong thic 1.1, 1.2, 1.3, 1.4, 1.5

1.1,1.2,1.3,1.4,1.5

-NR'R" -NR'R"
A N7
1.4 Yfﬁ 14 [ ]
AN N
H

15 o |
=5
1.3 /N\)

Cho thém timg phan hop chit EDCxHCI (212mg, 1,11mmol) trong khi lam

1.2

lanh trong bé nuéc da vao huyén phu chira hop chit c6 cong thic 1.0 (200mg,
0,739mmol), xyclopropanmetylamin (128pl, 1,48mmol), HOBt (170mg, 1,11mmol)
va trietylamin (206pl, 1,48mmol) trong 3ml DMF. Sau 15 gi®, dung mdi duoc chung
cAt dudi ap suat giam. San pham cé cong thuc 1.1 dugce tach ra bang phuong phap sdc
ky cot trén silicagel bang cach sir dung hexan-diclometan-metanol (theo ty 1& 5:4:1)
1am dung méi rira giai. Hiéu sudt: 178mg (75%).

Céc hop chit ¢6 cong thirc 1.2, 1.3, 1.4 va 1.5 dugc dieu ché theo cach tuong tu

tir cac hop chat ban dau tuong Gng.

Vi du 3. Phuong phap diéu ché hop chat c6 cong thirc 2.0

O>"\ O%
HN-N
N—N _
\\\ CK \ HO N N

| N N

O

* Oy —
O
Br :
2.0.1 Br 2.0 Br

Buéc 1. Hop chit 4-(4-bromophenyl)pyrazol (500mg, 2,23mmol) va metyl 2-

bromoaxetat (340mg, 2,23mmol) dugc tron 14n trong axeton kho va dugc loai khi. Sau
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do, K,CO; khan da nghién dugc cho thém vao hon hop phan tng, hdn hop nay dugc
dun s6i trong khi khudy trong 8 gio. Khédi chit phan tng duoc loc, cho di qua
silicagel, co trong chan khéng va dugc tai két tinh ra khoi hon hgp hexan-diclometan
(theo ty 1€ 1:1), thu dugc san phém c¢6 cong thirc 2.0.1 dudi dang bot mau vang. Hiéu
sult: 480mg (73%).

Bué6c 2. Ete ¢6 cong thic 2.0.1 (1,07g, 3,63mmol) va LiOHxH,0O (225mg,
5,37mmol) trong hdn hop ciia THF-nuéc duge khudy & nhiét d trong phong trong 1
gid. Sau d6, hon hop phan Gng duge xu 1y bang metyl rert-butyl ete, 16p nude duoc
axit héa dén do pH = 1,5, chit két tia mau trang 1a sin phim c6 cong thuc 2.0 dugc

loc va 1am kho trong khong khi. Hi€u suit: 720mg (80%).

Vi du 4. Phuong phép diéu ché hop chat c6 cong thirc 2.1 va 2.2

@) O O
}-’—\ ""N N _N Rl IRIIII
Ho NN - . \
\ R""N R| n /*
NS m
R
Rlll \
+ HN’ *
| /
le N
Br
2.0

211,221
2.1,2.2

Budc 1. Hon hop cua axit ¢6 cong thirc 2.0 (720mg, 2,56mmol), dimetylamin
hydroclorua (250mg, 3,07mmol), EDCxHCI (589mg, 3,07mmol), DMAP (78mg,
0,64mmol) va trietylamin (357pl, 2,56mmol) trong diclometan trong moi truong nito
duoc khudy trong 2 gid. Sau do, hdn hop phan Gng dugc ¢ dudi ap sult giam, va san
phim c6 cong thue 2.1.1 dudi dang bot mau tring duge tach ra bang phuong phap sic
ky cot bang cach st dung hén hop cua diclometan-metanol (theo ty 1& 9:1) lam dung
moi rira giai. Hi€u suét: 420mg (53%).

Hop chit cé cong thire 2.2.1 duoc diéu ché theo cach twong tu tir cac hop chat

ban d4u twong ung.

Bué6e 2. Hon hop cia hop chit c¢6 cong thuc 2.1.1 (680mg, 2,19mmol), bis-
pinacol-diboran (690mg, 2,64mmol) va kali axetat khan (650mg, 6,59mmol) trong
10ml 1,4-dioxan dugc loai khi béng nito trong 15 phit. Sau do, PddppfCl,xDCM
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(90mg, 0,01mmol) dugc cho thém vao hdn hop, hon hop nay dugc dun sdi trong khi
khudy trong mdi trudng nito trong 12 gio. Tiép d6, hon hop phan tmg dugc loc qua
xelit va c6 trong chan khong. Hon hop nay dugc rira bing nudc, tién hanh chiét bing
metylen clorua. San phim c6 cong thie 2.1 dugc tach ra bang phuong phap sic ky cot
bang cach sir dung hdn hop ciia etyl axetat-metanol (theo ty 1€ 9:1). Hi€u suit: 350mg
(45%).

Hop chit c6 cong thirc 2.2 dugc diéu ché theo cach tuong tu tir cac hop chat

ban dau tuong tng.

Vi du 5. Phuong phap didu ché hop chét c6 cong thirc 2.3

Br ,o\/\
—0
0 b NN
- N—N
HN-N o N-N N
R \ Br /
NN
Br Br Br
2.3.2 o’B\o
9. Br
2.31 03

Buéc 1. Hop chét 3-bromo-1H-pyrazol (5,00g, 33,7mmol) dugc hoa tan trong
25ml etanol, 1-bromo-2-metoxyetan (4,71ml, 50,5mmol) va KOH (2,86g 50,5mmol)
dwoc thém vao. Hon hop phan tng dugce dun sdi trong khi khudy trong 6 gio. Sau do,
hdn hop phan tng dugc cb trong chan khong, xtr 1y bang nudc, va san pham c6 cong
thirc 2.3.2 dudi dang ddu mau vang dugc tich ra béng cach chiét. Hiéu suét 6,23g

(90%).

Budc 2. Nito dugc cho di qua hdn hgp ciia bromopyrazol c6 cong thirc 2.3.2
(6,19g, 29,9mmol), bis-pinacoldiboran (9,11g, 35,8mmol) va kali axetat khan (8,80g,
89,7mmol) trong 50ml 1,4-dioxan trong 15 phut. Sau do, PddppfCl,xDCM (1,26mg,
1 49mmol) dugc cho thém vao hdn hop, hén hop nay dugc dun soi trong khi khudy
trong mdi trudong nito trong 5 gio. Tiép do, 1,4-dibromobenzen (14,1g, 59,8mmol),
dung dich chtra hop chét Cs,COs (19,5g, 59,8mmol) trong 50ml nudc dugce thém Vao,
va hon hop phan tng dugc loai khi bang nito trong 15 phat. Pd(PPhs)s (1,73,
15,9mmol) dugc cho thém vao khéi chit phan ung, khdi chét nay duoc dun s6i trong
khi khudy trong méi truong nito trong 4 gio. Sau do, hdn hop phan ung dugc loc qua
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xelit, c6 dudi ap suat giam, xir Iy bing nudc, chiét bang etyl axetat, va hop chat

bromophenylpyrazol ¢6 cong thic 2.3.1 dugc tach ra bang phuong phap sic ky cot

béng cach st dung hexan-etyl axetat (theo ty 1€ 1:1) lam dung moi rira giai. Hi€u suét:

3,11g (38%).

Budc 3. Hop chét c6 cong thirc 2.3 duoc didu ché theo cach tuong tu v6i hop

chit c6 cong thire 2.1 (vi du 4, budc 2).

Vi du 5. Phuong phép didu ché cac hop chét c6 cong thuc 3.43, 3.44, 3.45,
3.46, 3.47, 3.48, 3.49, 3.50, 3.51, 3.52, 3.53, 3.54, 3.55, 3.56, 3.57

0 Br
RN I §
|
R" \N /N
NH,
11,1.2,1.3,1.4
2.1,22,23
3.43-3.57
R |0 1
N *
e O3 o
_NRIR" l /
VAN/* 3.43 3.44 3.45
H
A /* 3.46 3.47 3.48
N
H
ﬁ Nig 3.49 3.50 3.51
N
LN/* 3.52 3.53 3.54
ﬁ"ﬂ 3.55 3.56 3.57
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Dung dich chtra hop chét c6 cong thic 1.1 (200mg, 0,623mmol), hop chét c6
céng thirc 2.1 (355mg, 0,74mmol) va NaHCO; (157mg, 1,87mmol) trong hdn hop
chtra 10ml 1,4-dioxan va 5ml nuéc duge loai khi béng dong nito, sau d6 Pd(PPhs),
(72mg, 0,1 dwong luong) dugc thém vao. Khéi chét phan tmg dugc gia nhiét dén nhiét
d6 90°C trong 5 gidy, sau d6 cac hop chat d& bay hoi dugc lam bay hoi dudi ap suét
giam. Phén cin dugc hoa tan trong etyl axetat, rira bang nudc va cd trong chan khong.
San pham duogc tach ra bang phuong phap sdc ky cot trén silicagel bang cach st dung
diclometan-etylaxetat-metanol (theo ty 1& 4:6:1) lam dung moi rira giai. Hop chat c6
cong thirc 3.43 dugc tinh ché thém bang phuong phap sic ky diéu ché. Hiéu suat:
150mg (51%).

Céc hop chét c6 cong thuc 3.44, 3.45, 3.46, 3.47, 3.48, 3.49, 3.50, 3.51, 3.52,
3.53, 3.54, 3.55, 3.56 va 3.57 dugc diéu ché theo cach tuong tu.

Vi du 6. Phuong phap diéu ché hop chat c6 cong thirc 3.49x2HCI

NH2

3.49 3.49*2HCI

Dung dich HCI 0,4M trong dietyl ete (188ul, 0,075mmol, 2,5 duong luong)
dwoc cho thém nhé giot trong dong nito vao dung dich chira hop chit ¢ cong thirc
3.49 (15mg, 0,030mmol) trong hén hop cia diclometan-metanol (theo ty 1¢ 10:1). Cac
thanh phin d& bay hoi dugc chung cht dudi 4p suat giam, chét rén tao thanh dugc
nghién véi dietyl ete. Chét két tia mau vang dugce loc, rira hai 14n bang ete, 1am kho

trong chin khong. Hi¢u suét: 16mg (100%).

Vi du 7. Phan tich céc hop chét diéu ché duoc
Do tinh khiét va cAu tric ctia cac hop chét didu ché duoc duge khing dinh bang
phuong phap sic ky long-phd khéi (LC-MS) va phé cong hudng tir hat nhan nguyén

42



48764 43/60

tir hydro "H NMR (Bang 1).

Bang 1. Dic tinh 1y hoa hoc ctia cac hop chit thir nghiém

L ESI-MS. 1
Hop chét sb R H NMR (400 MHz, DMSO-d6), , MD
[M-+H]

919 (d, J = 2,0Hz, 1), 8,99 (t, J = 5,5Hz, 1H), 8,55
(d, J = 2,08z, 1H), 8,16 (s, 1H), 7,96 (s, 1H), 7,95 (s,
1H), 7.73 (d, J = 8,2Hz, 2H), 7,49 (d, J = 8,2Hz, 2H),
7.16 (s, 2H), 5,16 (s, 2H), 3,18 (t, J = 6,2Hz, 2H), 3,07

| (s 3H), 2,89 (s, 3H), 1,12-0.96 (m, 1H), 0,49-0,38 (m,
| 2H), 0,31-0,14 (m, 2H).

\e 9.19 (d, J = 1,9Hz, 1H), 9,08-8,94 (m, 1H), 8,55 (d, /=
1.9Hz, 1H), 8,17 (s, 1H), 7,96 (d, J = 7,5Hz, 2H), 7,73
(d,J=8,1Hz, 2H), 7,49 (d, /= 8,1Hz, 2H), 7,16 (s,
2H), 5,18 (s, 2H), 3,56-3,42 (m, 4H), 3,18 (t, J =
6.1Hz, 2H), 2,43-2,26 (m, 4H), 2,22 (s, 3H), 1,11-1,00
(m, 1H), 0,50-0,38 (m, 2H), 0,29-0,17 (m, 2H).

9.19 (d, J = 2,0tz 1), 8,99 (t, J = 5,6Hz, 1H), 8,54
(d, J = 2,0Hz, 1H), 8,23 (s, 1H), 7,97 (5, 1H), 7,95 (s,
1H), 7.73 (d, J = 8,2Hz, 2H), 7,48 (d, J = 8,2Hz, 2H),
7.15 (s, 2H), 431 (t, J = 5,3Hz, 2H), 3,75 (t, J = 5,3Hz,
2H), 327 (s, 3H), 3,18 (t, J = 6.2Hz, 2H), 1,12-0,97
(i, 1H), 0,48-0,40 (m, 2H), 0,29-0,17 (m, 2H).

914 (d,J = 1,8Hz, 1), 8,87 (d, J = 3,9Hz, 1H), §,52
(d,J = 1,9Hz, 1H), 8,21-8,07 (m, 1H), 7,96 (d, /=
3.46 4562 | 73Hz, 2H), 7,73 (d, J = 8,1Hz, 2H), 7,48 (d, /= 8,1Hz,
2H), 7,16 (s, 2H), 5,16 (5, 2H), 3,07 (5, 3H), 2,94-2,83
(i, 4H), 0,77-0,68 (m, 2H), 0,63-0,54 (m, 2H).

3.43 470,2

263,2
3.44 [M+2H]>/2,
525,3

3.45 4432
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9.14 (d, J = 2,0Hz, 1H), 8,88 (d, J = 4,0Hz, 1H), 8,52
(d, J=2,0Hz, 1H), 8,18 (s, 1H), 7,97 (5, 1H), 7,95 (s,

256,2
. 1H), 7,73 (d, J = 8,2Hz, 2H), 7,48 (d, J = 8,2Hz, 2H),
3.47 [M+2H]"/2,
S0 7.15 (s, 2H), 5,18 (s, 2H), 3,55-3,47 (m, 4H), 2,90-2,84
’ (m, 1H), 2,39-2,27 (m, 4H), 2,21 (s, 3H), 0,75-0,69 (m,
2H), 0,62-0,56 (m, 2H).
9.14 (d, J = 2,0Hz, 1H), 8,87 (d, J = 3,9Hz, 1H), 8,51
(d, J = 2,0Hz, 1H), 8,24 (s, 1H), 7,97 (s, 1H), 7,94 (s,
1H), 7,72 (d, J = 8,2Hz, 2H), 7,47 (d, J = 8,2Hz, 2H),
3.48 429,2
7.15 (s, 2H), 4,31 (t, J = 5,3Hz, 2H), 3,75 (t, J = 5,3Hz,
2H), 3,27 (s, 3H), 2,88-2,85 (m, 1H), 0,76-0,68 (m,
2H), 0,65-0,56 (m, 2H).
8.83 (d, /= 1,9Hz, 1H), 8,14 (s, 1H), 8,09 (d, /=
250,2 1 9Hz, 1H), 7,95 (d, J = 3,2Hz, 2H), 7,72 (d, J = 8,2Hz,
3.49 [M+2HP/2, | 2H), 7,46 (d, J=8,2Hz, 2H), 7,15 (s, 2H), 5,15 s, 2H),
499,3 3,74-3,51 (m, 2H), 3,51-3,30 (m, 2H), 3,07 (s, 3H),
2,88 (s, 3H), 2,41-2,20 (m, 4H), 2,19 (s, 3H).
11,42 (brs, 1H), 9,10 (d, /= 1,8Hz, 1H), 8,27 (d, /=
250,2 1 8Hz, 1H), 8,19 (s, 1H), 7,99 (s, 1H), 7,87 (s, 1H),
3.49x2HC1 | [M+2H*/2, | 7,79 (d,J = 8,3Hz, 2H), 7,51 (d, J = 8,3Hz, 2H), 5,17
499,3 (s, 2H), 4,61-4,45 (m, 1H), 3,82-3,22 (m, 8H), 3,20~
2,99 (m, 2H), 3,07 (s, 3H), 2,88 (s, 3H), 2,74 (s, 3H).
183 8.83 (d, J = 1,9Hz, 1H), 8,16 (s, 1H), 8,08 (d, J
M b = 2 Z) > b S? 2 2 4 =
[M+3H]*/3,
1.9Hz, 1H), 7,96 (s, 2H), 7,72 (d, J = 8,2Hz, 2H), 7,46
350 2778 (d, J = 8,2Hz, 2H), 7,14 (s, 2H), 5,18 (s, 2H), 3,70-3,35
,J = 0, Z, s 1y S, s s S, s <> )
[M+2H]*"/2,
5543 (m, $H), 2,41-2,24 (m, 8H), 2,21 (s, 3H), 2,19 (s, 3H).
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3.51

236,6
[M+2H]*/2,
472,1

8.83 (d, /= 1,9Hz, 1H), 8,22 (s, 1H), 8,08 (d, J =

1 9Hz, 1H), 7,95 (s, 2H), 7,72 (d, J = 8,2Hz, 2H), 7,46
(d, J = 8,2Hz, 2H), 7,15 (s, 2H), 4,30 (t, J = 5,3Hz, 2H),
3,74 (t, J = 5,3Hz, 2H), 3,71-3,58 (m, 2H), 3,46-3,30
(m, 2H), 3,26 (s, 3H), 2,42-2,30 (m, 2H), 2,30-2,18 (m,
2H), 2,19 (s, 3H).

3.52

456,2

9,00 (d, J = 2,0Hz, 1H), 8,28 (d, J=2,0Hz, 1H), 8,16
(s, 1H), 7,96 (s, 2H), 7,74 (d, J = 8,2Hz, 2H), 7,47 (d,J
= 8.2Hz, 2H), 7,23 (s, 2H), 5,16 (s, 2H), 4,32 (t, J =
7.6Hz, 2H), 4,08 (t, J = 7,7Hz, 2H), 3,07 (s, 3H), 2,89
(s, 3H), 2,35-2,25 (m, 2H).

3.53

256,2
[M+2H]*/2,
511,2

8.99 (d, /= 1,80z, 1H), 8,28 (d, J = 1,9Hz, 1H), 8,17
(s, 1H), 7,97 (s, 2H), 7,74 (d, J = 8,1Hz, 2H), 7,47 (d, J
— 8,1Hz, 2H), 7,16 (s, 2H), 5,18 (s, 2H), 4,33 (t, /=
7.5Hz, 2H), 4,08 (t, J = 7,6Hz, 2H), 3,59-3,42 (m, 4H),
2.41-2,25 (m, 6H), 2,22 (s, 3H).

3.54

429,1

8.99 (d, /= 1,01z, 1H), 8,28 (d, /= 1,9Hz, 1H), 8,24
(s, 1H), 7,97 (s, 1H), 7,96 (s, 1H), 7,73 (d, J = 8,2Hz,
2H), 7,46 (d, J = 8,2Hz, 2H), 7,23 (s, 1H), 4,37-4,27
(m, 4H), 4,08 (t, J=7,7Hz, 2H), 3,75 (t, J = 5,3Hz,
2H), 3,27 (s, 3H), 2,33-2,25 (m, 2H).

3.55

488.3

8.87-8,77 (m, 1H), 8,17-8,06 (m, 2H), 7,97-7,91 (m,
2H), 7,72 (d, J = 8,2Hz, 2H), 7,49-7,42 (m, 2H), 7,13
(br's, 2H), 5,15 (s, 2H), 3,68-3,54 (m, 1H), 3,38 (s,
3H), 3,29-3,26 (s, 1H), 3,07 (s, 3H), 3,07-3,03 (m,
2H), 2,99 (s, 3H), 2,88 (s, 3H).

3.56

272.3
[M+2H]*/2,
5433

8.85-8,76 (m, 1), 8,20-8,08 (m, 2H), 7,95 (s, 1H),
7.92 (s, 1H), 7,72 (d, J = 8,2Hz, 2H), 7,48-7,41 (m,
2H), 7,14 (br s, 2H), 5,17 (s, 2H), 3,67-3,56 (m, 1H),
3.56-3,45 (m, 4H), 3,38 (s, 3H), 3,30-3,24 (m, 1H),
3,10-3,02 (m, 2H), 2,99 (s, 3H), 2,40-2,26 (m, 4H),
2,21 (s, 3H).
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8.85-8,76 (m, 1H), 8,22 (s, 1H) 8,15-8,06 (m, 1H),
7.95 (s, 1H), 7,94 (s, 1H), 7,71 (d, J = 5,3Hz, 2H),
7.49-7,40 (m, 2H), 7,13 (br s, 2H), 4,30 (t, J = 5,3Hz,
2H), 3,74 (t, J = 5,3Hz, 2H), 3,67-3,53 (m, 1H), 3,38
(s, 3H), 3,29-3,26 (m, 1H), 3,26 (s, 3H), 3,09-3,03 (m,
2H), 2,99 (s, 3H).

3.57 461,3

Vi du 8. X4c dinh tinh 6n dinh cta hop chét trong huyét tuong clia ngudi

Dé danh gia tinh én dinh cua hop chit trong huyét twong, cac tac gia sang ché
st dung huyét twong hdn hgp ciia nguoi duoc lay tr muoi ngudi cho khde manh.
Dung dlCh thir nghiém ban dau (10mM trong DMSO) dugc pha lodng bing huyét
twong hon hop dén ndng do bang 10um (dung dich thit nghiém). Dung dich thu
nghiém nay duoc @ trong bd dn dinh nhiét kho dang khoi trong 4 gio & nhigt do 37°C.
Phuong phap HPLC véi hé théng sic ky 16ng Agilent 1200 (Agilent, My) dugc su
dung dé x&c dinh dién tich dinh cia cic hop chit trong mau thir nghiém, céc dién tich
dinh nay twong Gng voi thoi gian thir nghi€ém ban dau (trudc khi ) va thoi gian thir
nghiém cudi (sau khi @ trong bo 6n dinh nhiét kho dang khoi trong 4 gio ¢ nhiét do
37°C), chc protein dugc két tiia so bd bing axetonitril. Tién hanh phan tich sic ky theo
ché do rtra giai gradien voi tbc do dong bang 1 ml/phut. Lugng co chét tinh theo ty 1&
% trong mau sau khi lam 6n dinh nhiét duoc xac dinh.

Tinh én dinh ciia cic hop chét dugc dénh gid. Cac hop chat duge m6 ta & day
¢6 tinh &n dinh hoa hoc it nhat bing 90%, nghia 1z ching 6n dinh vé mjt hoa hoc
trong huyét trong cta ngudi (Bang 2).

Béang 2. Két qua x4c dinh tinh 6n dinh hoa hoc cia cac hop chét trong huyét
fwong cta ngudi. Céc két qua duge thé hién theo gi tri tinh on dinh trung binh cta

céc hop chit (ty 1& %) thu duoc trong mot sb thir nghiém.

., Tinh 6n dinh héa hoc trong huyét tuong cia ngudi
Hop chat s6 :
4 gid, %
3.43 100,0
3.44 100,0
3.45 91,2
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3.46 96,5
3.47 96,5
3.48 98,4
3.49 100,0
3.51 100,0
3.52 100,0
3.53 100,0
3.54 94,6

Vi du 9. Xé4c dinh tinh 6n dinh v6i enzym

Viéc x4c dinh tinh 6n dinh v6i enzym cua hop chét theo sang ché cho phép xéc
dinh tinh 6n dinh cia ching dbi véi tac dung clia cac enzym bién dbi sinh hoc pha .

Ty 16 phan hiy hop chét do enzym dugc phat hién béng cach 1t hdn hop phan
{mg trong bd én dinh nhiét khd dang khdi ¢ nhiét do 37°C; hdn hop phan Gng nay
chira vi thé gan hon hop cta ngudi 0,5 mg/ml (XenoTech, My, cat# H6010), noéng do
hop chit 10uM, B-nicotinamit adenin dinucleotit 2mM (Carbosynth, Vuong Quéc
Anh, cat#NN10871) va magie clorua 4mM trong dung dich dém natri phosphat 0,IM
(46 pH=7,4). Hdn hop phan Gng dugc i bang axetonitril (100pl axetonitril/100pl hdn
hop phan tng). Sau khi t6i, cac mau duoc ly tm & tdc @6 10000 vong/phut trong 10
phut. Dich ndi bé mit dugc thir nghiém bang k¥ thut sic ky bang cach st dung thiét
bi Agilent 1200 (Agilent, M¥). Tién hanh phan tich sic ky theo ché do rura giai
gradien v6i téc do dong bing 1 ml/phit. Tién hanh ve db thi logarit dién tich dinh cta
chét theo ham sb cua thoi gian. Hé s6 phu thudc cua duong thing twong ung voi hang
s6 téc do thanh thai K ma nho d6 thoi gian ban hily t;, va toc d0 thodi bién CL;, cuia

duogc chét duoc tinh toan:

Hing sb tdc d6 thanh thai (k) = (-gradien)

0,693
Thoi gian ban hay (ty2) (phuat) =
k

47



W |

48764 48/60

thé tich hén hgp G (p)

V (ul/mg) = -
lwgng protein trong hon hop G (mg)

V x 0,693

Ty 16 thanh thai noi tai (CLi) (ul/phut/mg protein) =
ti

Dua vao cac s6 liéu thu dugc, xac dinh dugc tinh 4n dinh vé6i enzym cia hop
chét thir nghiém trong vi thé gan cua ngudi. Cac hop chit theo sang ché c6 du tinh on
dinh d6i v6i tac dung clia chc enzym bién doi sinh hoc phal va tbc do thoai bién do
enzym CL;, nho hon 47pl/phut/mg. Cac két qua dugc thé hién trong Béang 3.

Viéc xac dinh tinh dn dinh véi enzym cuia cac hop chét theo sang ché cho phép
d4nh gi tinh én dinh cta ching ddi véi thc dung clia cac enzym bién dbi sinh hoc
pha II.

Ty 18 thoéi bién do enzym dugc x4c dinh bang cach i hdn hop phan mg trong
b6 én dinh nhiét kho dang khéi & nhiét do 37°C, hdn hop phan tmg nay chia cac phan
doan S9 tir gan cua nguoi hdn hop 0,5 mg/ml (XenoTech, My, cat#H0610), ndong dd
hop chit 10uM, PB-nicotinamit adenin dinucleotit 2mM (Carbosynth, Vuong Québc
Anh, cat#NN10871) va magie clorua 4mM trong dung dich dém natri-phosphat 0,1M,
d6 pH=7,4. Hon hop phan Gng dugc o1 béng axetonitril (100ul axetonitril/100ul hon
hop phan Gng). Sau khi t6i, cac mau dugc ly thm & tdc dd 10000 vong/phit trong 10
phtt. Dich ndi bé mit duoc thi nghiém béng ky thuat séc ky bang cach sir dung thiét
bi Agilent 1200 (Agilent, My). Tién hanh phan tich sic ky theo ché do rua giai
gradien v6i1 tbc do dong bang 1 ml/phit. V& dd thi logari cta dién tich dinh cua hop
chat dudi dang ham sb theo thoi gian. Hé s6 phu thudc cia duong thing tuong ing
v6i hing sb tbc do thanh thai K ma nhd d6 thoi gian ban hily ti, va ty 1€ thodi bién
CL,,; duoc tinh toan:

Hing s6 tdc do thanh thai (k) = (-gradien)

0,693

Thoi gian ban hay (ty/,) (phat) =
k
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thé tich hén hop G (pl)

V (pl/mg) = -
lwgng protein trong hon hop G (mg)

V x 0,693

Ty 1& thanh thai noi tai (CLiy) (Kl/phit/mg protein) =
ti2

Dua vao s6 liéu thu duoc, tinh dn dinh voi enzym clia cac hop chét thtr nghiém
trong phan doan S9 tir gan clia nguoi dugc xac dinh. Cac hop chat nay c6 du tinh 6n
dinh trong vi thé v ty 18 thoai bién do enzym CLiy 12 nhd hon 24 pl/phut/mg. Cac két
qua duogc thé hién trong Bang 3.

Bang 3. Két qua xé4c dinh tinh 6n dinh v6i enzym cua cac hop chét. Cac két qua
nay duogc thé hién theo gia tri tinh 6n dinh trung binh ctia cac hop chét (CLiy,
pl/phut/mg) thu duoc trong mot s6 thir nghiém

Tinh 6n dinh v&i enzym
Hop chét s6 Phéan doan S9 tir gan Vi thé gan clia ngudi
CLins, pl/phit/mg
3.45 1,1 39,6
3.46 0,5 2,6
3.47 1,5 5,6
3.48 2,5 18,0
3.49 1,4 | 7,0
3.52 2,4 7,0
3.53 7,1 7,8

Vi du 10. Panh gi4 tinh thim qua don 16p té bao Caco-2 clia cc hop chét

Viéc danh gia tinh thAm qua don 16p té bao Caco-2 cho phép danh gia kha nang
thAm qua mang sinh hoc ctia cac chét b%lng ca su van chuyén chu dong va bi dong.

Céc té bao biéu mod rudt Caco-2 dugc cho phat trién trén 16p dém ctia bo loc (c&
15 0,4um, BD Falcon v&i mét do cao) trong 21 ngay; sau do, kiém tra tinh toan ven

ciia don 16p bang cach sir dung thubc nhuom Lucifer Yellow (Sigma-Aldrich, MY)
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theo quy trinh tiéu chuén. Khi van chuyén tir A->B (su van chuyén tir "khoang rudt"
dén "dong mau"), cac dung dich chira chét thir nghiém trong chat dém, do pH = 6,5
(HBSS, HEPES 10mM, glucoza 15mM) & nong d6 10pM duoc cho vao khoang phia
trén; trong khi khoang phia du6i dugc nap ddy chit dém, d6 pH = 7,4 (HBSS, HEPES
10mM, glucoza 15mM, BSA 1%). Khi vn chuyén tir B->A (su van chuyén tir "dong
méu" dén "khoang ruot"), khoang phia trén dugc nap dé”ly chit dém, do pH = 6,5, trong
khi cac dung dich chtra chét thir nghiém trong chit dém, do pH =74, ¢ néng do
10pM duge cho vao khoang phia dudi. Chat c6 tinh thdm & miic cao propranolol duoc
s duhg 1am déi chimg. ‘

Sau khi 1 2 gi¢ & nhiét do 37°C trong méi truong chira CO, 5%, luong céc chét
thir nghiém trong khoang phia trén va khoang phia du6i dugc xac dinh bang phuong
phép HPLC bang cich st dung hé théng HPLC Agilent 1200 (Agilent, M¥), céc
protein duoc lam két tia so bd bing axetonitril. Tién hanh phan tich sic ky theo ché
do rira giai gradien véi toc 4o dong bang 1 ml/phut. Dién tich dinh twong tmg véi cac
hop chét dugc phat hién trén sic phd. Dua vao dién tich dinh cta hop chat trong tiéu
chun hiéu chinh, ndng d6 cta hop chét trong dung dich ban dau va trong cdc miu tir
cac 18 cua khoang phia trén va cac 16 ctia khoang phia du6i dugc xé4c dinh.

Heé sb tinh thim qua té bao Papp dugc tinh toan theo cong thic:
Papp = (Capy * Va)/(Cyp) * t * dién tich, trong do

Py la hang sb tinh tham qua htru hiéu, m/s
V 1a thé tich dung dich (trong thir nghiém vén chuyén A—B 1a 0,8ml, trong thir
nghiém van chuyén B—A1a 0,2 ml), ml
Dién tich 12 dién tich b& mit mang (0,33cm?), cm?
t1a thoi gian 0 (7200 gidy), gidy
Caw) la néng dd dung dich ban dau, uM
Cap la ndng d6 dung dich sau 2 gid (trong thir nghiém van chuyén A—B, 1 néng do
trong mau tir 18 cia khoang phia duéi; trong thtr nghiém vén chuyén B—A, 12 nong
d6 trong mau tir 16 ctia khoang phia trén), uM

Heé sb chay thoat cho thiy kha ning loai bo chat ciia té bao ra khoi dong mau.

Gi4 tri nay dugc tinh toan bing cach st dung cong thuc:

Hé sb chay thoat= P, 5.4/Papp 4.5 trong d6
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Ppp 4.5 — gid tri tinh thdm khi thir nghiém vén chuyén xui A—B
Py 5.4 — gié tri tinh thim khi thir nghiém van chuyén ngugec B—A

Cac hop chét cua sang ché c6 ty 18 van chuyén xudi cao, hé sd chdy thoat
khong 16n hon 2. Dya vao két quéa nay, c6 thé thdy ring chét van chuyén Pgp khong
lam gidi han d¢ sinh kha dung cta chét. Cac két qua dugc thé hién trong Bang 4.

Bang 4. Két qua xéac dinh tinh thAm qua don 16p té bao Caco-2. Céc két qua
duoc thé hién theo gia tri trung binh cua su van chuyén xudi (A—B, Paap 10°° cm/s)

va hé sb chay thoat cia cac hop chit thu dugc trong mot s6 thir nghiém

Hop chit s6 AH_]? Heé sb chay thodt
Papp 10 ™ cm/s
3.43 15,68 1,89
3.45 34,48 0,37
3.48 36,19 0,64
3.51 26,23 1,88
3.52 18,74 1,66
3.54 42,78 0,55

Vi du 11. Ai luc cta cac hop chit véi phitc chit protein CDK8-xyclin C téi to
hop in vitro

Kha nang gin két véi protein CDKS ctia céc hop chét theo sang ché dugc phét
hién bang cach st dung thir nghiém LanthaScreen (ThermoFisher). Céc tic gid sing
ché phat hién ty 18 tin hiéu FRET v6i lugng phdi tir duge dénh dau huynh quang da
gin két véi CDKS (chdt danh déu 236) canh tranh véi chét e ché vé vi trf gin két
ATP. CAc téc gia sang ché da tién hanh xac dinh trong 15ul thé tich hdn hop phan tng
bang cach sit dung dia c6 384 16 (Corning, #CLS4513). Enzym CDK8/xyclin C
(ThermoFisher, #PR7261B) dugc tron véi cac khang thé khang His-dudi biotin
(ThermoFisher, #PV6090), Streptavidin-Eu (ThermoFisher, #PV6025), hdén hop tao
thanh duoc cho vao cac 13 cua dia (5ul/18). Nong do cudi clia céc chat 1a nhu sau:
CDKS8/xyclin C — 5nM, Streptavidin-Eu — 3nM, khéang thé khéng His-dudi biotin —
3nM. Staurosporine (S4400, Sigma) duoc st dung lam chét e ché tham chiéu, va

dung dich dimetyl sulfoxit (DMSO) 0,1% trong chit dém phan tng dugc st dung lam
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mau tréng, dung dich dém phan ung chra HEPES 250mM (d6 pH = 7,5), MgCl,
50mM, EGTA 5mM, va Brij—35 0,05%.

Céac chét Grc ché va chét dbi chimg d3 néu dugc cho vao cac 16 twong Ung
(5ul/18). Pia ndy duge 1t & nhiét do trong phong trong 20 phit. Sau khi 1, dung dich
chit danh diu Alexa Fluor-647 (chat danh du kinaza 236, ThermoFisher, #PV5592))
dugc cho thém vao cac 18 véi luong 5ul/15. Nong d6 cudi ciia chat ddnh déu 12 10nM.
Chét dém phan tng, thay cho dung dich chét danh d4u, dugc st dung lam ddi ching
am. Dia nay duoc 1 trong 40 phit & nhiét do 25°C, sau d6 tin hiéu TR-FRET duoc xac
dinh theo huéng din cta nha san xuét trén dau doc dia SPARK20 (Tecan, Thuy Si),
va gi4 tri nay duoc chuyén ddi thanh luong cht danh déu di gin két voi kinaza. Céc
gia tri I1Csy dugc tinh toan bang cach sit dung phan mém SparkControl Magellan 1.2
(Tecan, Thuy Si) dé tinh gn ding c4c diém thir nghiém bang mé hinh logistic bon
thong s v6i su toi wu hoa bang thuit toan Levenberg-Marquardt (Bang 5).

Bang 5. Két qua thir nghiém muc do gan két sinh hoc ctia hop chét voi protein
CDKS8/xyclin C. Cac sb liéu dugc thé hién dudi dang gid tri ICs, trung binh thu dugc

trong mot sd thir nghiém

Hop chit s6 CDKS8/xyclin C
I1Cso (nM)

343 0,88

3.44 1,40

345 1,63

3.46 111

3.47 1,10

3.48 1,10

3.49 1,85
3.49x2HC1 1,64

3.50 2,03

3.51 1,44

3.52 0,96

3.53 1,01 i

3.54 1,27
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3.55 1,24
3.56 1,07
3.57 2,27

Vi du 12. Hoat tinh chéng ting sinh dbi v6i cac dong té bao min cam véi
CDKS8 in vitro
| Hoat tinh chéng ting sinh ctia cac chit e ché CDKS theo sang ché duoc xac
dinh trong thr nghiém trén co s& té bao ddi voi moi truong nudi céy té bao lién tuc
MV4-11 (bénh bach cau don nhdn tiy hai phenotyp, ATCC® CRL-9591™), KG-1
(bénh bach cdu dong tiy cdp tinh, ATCC® CCL-246™) bing céch sir dung thude
nhudm sy séng AlamarBlue (ThermoFisher, #DAL1100). Cac té bao duoc cho sinh
trudng trong moi trudng RPMI-1640 (PanEco, #C330p) c6 b6 sung FBS 10% (Gibco,
#16140-071); dugc rua va tai tao hdn dich trong moéi trudng nudi céy voi FBS 10%
(Gibco, #16140-071) trong cac dia nudi cdy c6 96 15 (Corning, #3599) v6i mét do
~10 x10° t& bao trong 100pum moi trudong/18. Cac hop chét thir nghiém dugc hoa tan
trong DMSO va pha loing bang mdi truong c6 FBS 10% (Gibco, #16140-071) dé
ndng d6 cudi nam trong khoang tir 0 dén 100pM. Sau dd, cac hop chit da pha lodng
v6i ndng d6 50uM duge cho vao mdi 16 (ndng &6 DMSO cudi nhé hon 1%) va u trong
mbi truomg CO, 5% & nhiét do 37°C trong 120 gio. Sau khi 1, 15pl chét phan tmg
AlamarBlue (ThermoFisher, #DAL1100) dugc cho thém vao mbi 13, cac chét trong
dia duge tron 13n trong thiét bi lic theo qu dao (Biosan, Latvia) va 0 tiép trong thoi
gian tir 3 dén 5 gid & nhiét 4o 37°C trong mdi truong CO, 5%. Sé lugng té bao con
sdng duoc danh gia bang cach st dung phd quang ké vi dia (Tecan Infinite M200Pro,
Thuy S7) dé x4c dinh tin hi¢u phat huynh quang & chiéu dai budc séng kich thich
(AEx) bing 540nm va chidu dai budc séng phat xa (\Em) bang 590nm.

Céc gi4 tri ICsy dugc tinh toan bing cach st dung phin mém Magellan 7.2
(Tecan, Thuy Si) dé tinh gan dung cac diém tht nghiém bang mo hinh logistic bbn
thong s v6i su t6i wu hoa bang thuat toan Levenberg-Marquardt (Bang 6).

Cac gia tri CCsy dugc xac dinh trong th nghiém vé tinh gy doc té bao phd
bién d6i vai cac té bao HepG2 (bénh caxinom té bao gan, ATCC® HB-8065™). Cac
té bao trong mdi 16 dugc cAy vao céc dia c6 96 16 (Corning, #3599) véi ndng dod = 20
x 10° té bao trong 100pl méi trudng va duoc u trong 72 gid voi cac hop chét duoc
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thém vao trong khoang ndng do tir 200 dén 0,78uM. Kha nang séng cuia t€ bao dugc

danh gia bang cach st dung phuong phép trén day. Cac két qua duogc thé hién trong

Bang 6.

Bang 6. Két qua danh gi4 hoat tinh dic hiéu ctia cic hop chét trong thtr nghiém

chéng tang sinh trén co s té bao bang cach st dung nhém dong té bao dich (MV-4-

11) va cAc két qua danh gié tinh doc t& bao phd bién bing cach sir dung dong t€ bao

HepG2. Cac s6 liéu dugc thé hién theo gi tri ICs trung binh thu dugc trong mot sb

thtr nghiém.

Hop ohit <6 MV-4-11 KG-1 HepG2
ICso (nM) ICso (nM) | CCsp (M)

343 0,5 0,2 68,1
3.44 0,7 0,7 65,3
345 3,4 0,1 17,4
3.46 0,7 1,1 > 100
3.47 1,1 33 > 100
3.48 3,9 2,7 31,8
3.49 2,8 12,9 > 100

3.49x2HCI1 - 16 > 100
3.50 3,8 26,6 > 100
3.51 16,9 12,9 > 100
3.52 0,9 1,2 > 100
3.53 1,3 2,4 ~90
3.54 15,8 12,2 ~90
3.55 - 6,5 > 100
3.56 - 13,8 > 100
3.57 - 17,1 ~90
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YEU CAUBAO HQ

1. Hop chét c6 cong thirc I:

hoac mubi dugc dung hoic chit dong phan 1ap thé ctia né,

trong d6 L 1a -[CH,]o.3-, -[CH,]o..-C(O)-, -C(O)-[CHz o2~

R 14 -NR'R’, -OR;

R'1a -NR*R’;

R? va R® doc 1ap 1a H; C alkyl khong dwoc thé hodc dwgc thé bing mot hodc
nhiéu nhém thé R7; C,4 alkenyl khong dwoc thé hodc dugc thé bang mot hoic nhidu
nhém thé R”; C, alkynyl khong duoc thé hodc dugc thé bang mot hodc nhiéu nhém
thé R"; Cs5 xycloalkyl khéng duogc thé hodc dugc thé béng mot hodc nhidu nhém thé
R%: Cy4 xycloalkenyl khong duogc thé hoac duoc thé béng mdt hodc nhiéu nhém thé
RS; heteroxyclyl c6 5-6 canh, cé 1-2 nguyén tir khac loai dugc chon tir N, O va/hodc
S, khong dugc thé hodc dugc thé béng mot hodc nhiéu nhém thé R9; aryl khéng dugc
thé hodc duoc thé bing mot hoic nhiéu nhém thé R'"; heteroaryl c6 1-4 nguyén tir
khéc loai dugc chon tir N, O va/hoac S, khong duge thé hodc dugc thé bé'mg mot hoac
nhiéu nhém thé R', hodc

R? va R® cling véi nguyén tir nito ma chiing gdn vao tao thanh nhan di vong cé
4-7 canh, c¢é 1-3 nguyén tir khac loai dugc chon tir N va/hodc O, trong d6 nhéan di
vong duge tao ra béi nhém R* va R? ¢6 thé khong dugce thé hoic dugc thé bang mot
hodc nhiéu nhém thé R’

- R*vaR’ doc lap 1a H; C, alkyl khong dugc thé hode dugc thé bang mot hodc
nhidu nhém thé R'%; C,4 alkenyl khong duoc thé hodc dugc thé béng mot hodc nhiéu
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nhém thé R'? ; Cy6 alkynyl khong duogc thé hoac duoc thé béng mot hodc nhiéu nhém
thé R'%; C3; xycloalkyl khong duoc thé hoic dugc thé bing mot hodc nhidu nhom thé
R Cy, xycloalkenyl khéng dugc thé hoac duoc thé béng mot hodc nhiéu nhém thé
RB; heteroxyclyl c6 5-6 canh, cé 1-2 nguyén t& khac loai dugc chon tir N, O va/hodc
S, khong duoc thé hodic duoc thé béng mot hodc nhidu nhém thé RM; aryl khong dugc
thé hodc dugc thé bing mét hodc nhidu nhém thé R"; heteroaryl c6 1-4 nguyén tir
khac loai dugc chon tir N, O va/hoac S, khéng dugc thé hoic dugc thé béng mot hoac
nhiéu nhém thé R'®, hodc

R* va R’ ciing v6i nguyén tir nito ma chiing gan vao tao thanh nhan di vong cé
4-7 canh, ¢6 1-3 nguyén tir khac loai dugc chon tir N va/hodc O, trong d6 nhéan di
vong dugce tao ra bdi nhém R* va R’ ¢c6 thé khong dugc thé hoac duoc thé bé‘mg mot
hodc nhidu nhom thé R';

R® 14 H; Ci4 alkyl khong dugc thé hoic dugc thé bang mot hodc nhiéu nhém
thé R'7;

mdi nhém R’ va R'? doc 1ap 1a H, Hal, CN, -OR'®, -NR"R*, -C(=O)R",
-C(=0)NR"R?, -NR?!C(=0)R"; -NR*'C(=0)NR"R*’; C;, xycloalkyl khéng duoc
thé hodc dugc thé béng mdt hodc nhiéu géc duoc chon tir Cy_g alkyl, halogen,;

‘mdi nhém R® va R doc 1ap 1a H, Hal, CN, -OR'S, -NR"’R?’, -C(=O)R"®,
-C(=0)NR"’R*, -NR*'C(=O)R"*; -NR*C(=0)NR""R*; nhém oxo, Cy; alkyl khong
duoc thé hodc duoc thé béng mot hodc nhiéu halogen; Cs_; xycloalkyl khong dugc thé
hoic duoc thé bing mot hodc nhiu gdc duoc chon tir C, ¢ alkyl, halogen;

mdi nhom RS, R, R, R, R va R doc 14p 1a H, Hal, CN, -OR"®, -NR"R*,
-C(=0)R"®, -C(=0)NR"R?, -NR* C(=0)R"%; -NR*' C(=0)NR"R?’; C,-C; alkyl khong
duoc thé hodc dugc thé b%lng mét hodc nhiéu halogen; C;_; xycloalkyl khong duoc thé
hoédc duge thé béng mot hoac nhiéu géc duoc chon tr Cy_4 alkyl, halogen;

mdi nhém R, R', R", R* va R* doc lap 1a H, C,-Cg alkyl khong duoc thé
hodc duoc _thé béng mot hoéc nhiéu halogen; C,-Cy alkenyl, C,-C¢ alkynyl, C;-C;
xycloalkyl khong duogc thé hodc dugc thé bﬁng mot hodc nhiéu géc duoc chon tir Ci 4
alkyl, halogen; hodc

R" va R* cing v6i nguyén tir nito ma ching gan vao tao thanh nhén di vong
¢6 4-7 canh, c6 1-3 nguyén tr khac loai dugc chon tr N va/hodc O, trong d6 nhan di

vong duoc tao ra boi nhom RY va R* ¢6 thé khéng dugc thé hodc duoc thé béng 1
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hodc 2 nhém thé dugc chon tir nhém oxo; Hal; OH; NH,; CN; C, alkyl khong duoc

thé hoic duoc thé béng mdt hodc nhiéu halogen; C,_¢ alkoxy; C,_ alkylamino.
2. Hop chét theo diém 1, trong d6 L 14 -C(O)-, -CH,-.

3. Hop chét theo diém 1 hoic 2, trong d6 R' 1a -NR’R’,

trong dé R* va R® doc lap 1a H; C, alkyl khéng dugce thé hodc duoc thé béng
mdt hodc nhidu nhém thé R”; Cs_; xycloalkyl khong duoc thé hodc dugc thé bing mot
hodc nhiéu nhém thé R®; heteroxyclyl cé 5-6 canh, c6 1-2 nguyén tir khac loai dugc
chon tr N, O va/hodc S, khong duogc thé hodc dugc thé br:ing mdt hodc nhiéu nhém thé
R’: aryl khong duoc thé hoac duoc thé béng mot hodc nhiéu nhém thé Rlo; heteroaryl
c6 1-4 nguyén tr khac loai dugc chon tu N, O va/hodc S, khong dugce thé hodc duoc
thé bang mot hoic nhidu nhém thé R';

mdi nhém R’ va R’ doc 1ap 1a H, Hal, CN, -OR", -NR”R*, -C(=0)R",
_C(=0)NRR¥;

mdi nhém R®, R' va R'' doc 1ap 14 H, Hal, CN, -OR"®, -NR"R*, -C(=O)R"®,
-C(=0)NR"R*, C,-C; alkyl khéng dugc thé hoic dugc thé bang mdt hodc nhiéu
halogen;

mdi nhém R™, R" va R* doc 1ap 1a H, C,-C; alkyl khong duogc thé hodc duoc
thé bang mot hodc nhiéu halogen; C;-C; xycloalkyl khong dugc thé hodc duge thé
béng mot hodc nhiéu géc duoc chon tr Cy_4 alkyl, halogen; hodc

trong d6 R' 1a nhém c6 cong thirc:

- e O T

R*1a H, C, alkyl;
R*® R*, R*®* 1a H, CN, OH, C, alkoxy;
nbing 0, 1, 2, 3.

4. Hop chat theo diém bét ky trong sd cac diém tir 1 dén 3, trong d6 R 1a
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-NR'R’, -OR®;

mdi nhém R* va R® doc 1ap 14 H; C,¢ alkyl khong dugc thé hodc dugc thé bang
mot hodc nhidu nhém thé Rlz; Cs.7 xycloalkyl khong dugc thé hodc dugc thé béng mot
hodc nhiéu nhém thé R" ; heteroxyclyl c¢6 5-6 canh, c6 1-2 nguyén tir khac loai duogc
chon tr N, O va/hodc S, khong dugc thé hoic duoc thé bing mot hodc nhidu nhom thé
RM; aryl khéng duogc thé hodc duoc thé béng mot hodc nhiéu nhém thé R"; heteroaryl
c6 1-4 nguyén tir khac loai dugc chon tir N, O va/hodc S, khong dugce thé hodc dugc
thé br?mg mdt hodc nhiéu nhém thé R'S ;

mdi nhém R' va R déc 1ap 1a H, Hal, CN, -OR'®, -NR"R*, -C(=O)R"®,
-C(=O)NR19R20;

mdi nhém R, R"® va R'® doc 14p 1a H, Hal, CN, -OR'®, -NR"R*, -C(=O)R"®,
-C(=0)NR"R®, C,-C; alkyl khéng dugc thé hodc dugc thé bing mot hoic nhiéu
halogen;

mdi nhém R™, R" va R* doc 14p 1a H, C,-C; alkyl khong dugc thé hodc duge
thé béng mot hodc nhiéu halogen; C;-C; xycloalkyl khong dugc thé hodc duoc thé
béng mét hodc nhiéu géc dugc chon tr C,_4 alkyl, halogen; hoac

trong d6 R* va R’ cuing véi nguyén tir nito ma ching gin vao tao thanh nhan di
vong ¢6 4-7 canh, c6 1-3 nguyén tir khac loai dugc chon tr N va/hoac O, trong dé
nhan di vong dugc tao ra bdi nhém R* va R’ ¢6 thé khong dugc thé hoac duoc thé
bing mot hodc nhiéu nhém thé R',

trong d6 nhan di vong c6 4-7 canh 1a nhém c6 cong thirc

S\ SN R
—N N—R?> —N 0O —n ) "
R”1a H, C, alkyl;
R*1a H, CN, OH, C,, alkoxy;
nbing 0, 1, 2, 3;
R®1a Cis alkyl khong duoc thé hodc dugc thé béng mdt hodc nhiéu halogen.

5. Hop chit theo diém 1, trong d6 R' 1a nhém c6 cong thic:

, —NH

M
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6. Hop chét theo diém 1, trong d6 R 12 nhém c6 cong thuc:

CH;
—N N—=CH; _N\ —O\
CHs CHs

3 2

7. Hop chit theo diém bt ky trong sb cac diém tir 1 dén 6, trong d6 hop chit
nay 13 mot trong sb cac hop chit sau:
8-amino-N-(xyclopropylmetyl)-5-(4-(1-(2-(dimetylamino)-2-oxoetyl)-1H-
pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-carboxamit (3.43);
8-amino-N-(xyclopropylmetyl)-5-(4-(1-(2-(4-metylpiperazin-1-yl)-2-oxoetyl)-
1 H-pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-carboxamit (3.44);
8-amino-N-(xyclopropylmetyl)-5-(4-(1-(2-metoxyetyl)-1 H-pyrazol-4-
yl)phenyl)-1,7-naphtyridin-3-carboxamit (3.45);
8-amino-N-xyclopropyl-5-(4-(1-(2-(dimetylamino)-2-oxoetyl)-1 H-pyrazol-4-
yl)phenyl)-1,7-naphtyridin-3-carboxamit (3.46);
8-amino-N-xyclopropyl-5-(4-(1-(2-(4-metylpiperazin-1-yl)-2-oxoetyl)- 1 H-
pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-carboxamit (3.47);
8-amino-N-xyclopropyl-5-(4-(1-(2-(2-metoxyetyl)-1 H-pyrazol-4-yl)phenyl)-
1,7-naphtyridin-3-carboxamit (3.48);
2-(4-(4-(8-amino-3-(4-metylpiperazin-1-cacbonyl)-1,7-naphtyridin-5-
yl)phenyl) -1H-pyrazol-1-yl)-N, N-dimetylaxetamit (3.49);
2-(4-(4-(8-amino-3-(4-metylpiperazin-1-cacbonyl)-1,7-naphtyridin-5-
yl)phenyl)-1H-pyrazol-1-yl)-N,N- dimetylaxetamit dihydroclorua (3.49x2HCI)
2-(4-(4-(8-amino-3-(4-metylpiperazin-1-cacbonyl)-1,7-naphtyridin-5-
yl)phenyl)-1H-pyrazol-1-yl)-1-(4-metylpiperazin-1yl)etan-1-on (3.50);
(8-amino-5-(4-(1-(2-metoxyetyl)-1 H-pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-
yl)(4-metylpiperazin-1-yl)metanon (3.51);
2-(4-(4-(8-amino-3-(azetidin-1-cacbonyl)-1,7-naphtyridin-5-yl)phenyl)- 1 /-
pyrazol-1-yl)-N, N-dimetylaxetamit (3.52);
~ 2-(4-(4-(8-amino-3-(azetidin-1-cacbonyl)-1,7-naphtyridin-5-yl)phenyl)-14-
pyrazol-1-yl)-1-(4-metylpiperazin-1-yl)etan-1-on (3.53);
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(8-amino-5-(4-(1-(2-metoxyetyl)-1 H-pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-
yl) (azetidin-1-yl)metanon (3.54); ,

8-amino-5-(4-(1-(2-(dimetylamino)-2-oxoetyl)-1 H-pyrazol-4-yl)phenyl-/N-(2-
metoxyetyl)-N-metyl-1,7-naphtyridin-3-carboxamit (3.55);

8-amino-N-(2-metoxyetyl)-N-metyl-5-(4-(1-(2-(4-metylpiperazin-1-yl)-2-
oxoetyl)-1H-pyrazol-4-yl)phenyl)-1,7-naphtyridin-3-carboxamit (3.56);

8-amino-N-(2-metoxyetyl)-5-(4-(1 -(2-metoxyetyl)- 1 H-pyrazol-4-yl)phenyl)-N-
metyl-1,7-naphtyridin-3-carboxamit (3.57).

8. Dugc phim chira hop chét theo diém bt ky trong sb cac diém tir 1 dén 7,

hodc mudi dugc dung cia no, va mdt hodc nhicu ta dugc dugc dung.

9. Duogc phém dé phong ngura hodc diéu tri bénh hodc rdi loan do su hoat héa
cac protein kinaza phu thudc xyclin CDKS8/19 lam trung gian gay ra, trong d6 dugc
phdm nay chtra hop chit theo diém bét ky trong sé cac diém tir 1 dén 7, hodc mudi

dugc dung ctia n6, va mot hodc nhiéu ta dugc dugc dung.

10. Dugc pham dé phong nglra hodc didu tri bénh ung thu két-truc trang, u
melanin, bénh ung thu vi, bénh ung thu va bd ba am tinh (triple-negative breast
cancer: TNBC), bénh ung thu ’tuyén tién liét, bénh ung thu buéng trung di cén, bénh
ung thu da day di cin, bénh bach cau, bénh bach ciu dong tiiy cip tinh, bénh ung thu
tuy, trong d6 duoc pham nay chira hop chét theo diém bét_ ky trong s cac diém tir 1

dén 7, hoac mudi dugc dung cia nd, va mdt hodc nhicu ta dugc dugc dung.
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