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Séng ché dé cip dén cac hop cht c6 cong thiic (I), hodc mudi duge dung ctia chiing:
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¢6 hoat tinh trc ché chdng lai cac dang dot bién hoat héa EGFR, va do do 6 thc dung chéng.

ung thur va 13 hiru ich trong cac phuong phép diéu tri cho ngudi hoic dong vét. Sang ché con

d8 cap dén duoc phim chita chiing. Hop chét theo sang ché c6 thé dugc ding d& san xuét

thudc c6 tic dung chéng ung thu & dong vét mau néng nhu ngudi.
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Linh vuc k§ thuat dwoc dé cap

Séng ché d& cap dén céc hop chit 4-(duge thé-anilino)-6-O-(dugc thé-piperizin-
cacbonyl)quinazolin nhét dinh va céc mubi duge dung cta chiing c6 thé c6 tac dung didu tri
hoic phong ngtra bénh hodc tinh trang bénh ly li€n quan dén cac dang dot bién hoat héa cia
thy thé yéu t5 sinh truéng biéu bi (epidermal growth factor receptor - EGFR), vi du, dot bién
hoat héa L.858R vi/hojdc céc dot bién hoat héa khuyét Exon 19. Céc hop chit nay va cac
muébi cua ching c6 thé c6 tic dung diéu tri hodc phong ngira nhidu bénh ung thu khac nhau.
Sang ché con @& cap dén dugc phdm chira céc hop chét nay, hoic mudi dugc dung cia
ching, cic dang tinh thé cua cac hop chét nay, hoic mubi dugc dung clia ching, cac san
phim trung gian hitu ich trong viéc didu ché cac hop chit nay, hoic mubdi duge dung ctia

chung.

Tinh trang k§ thuit cia sang ché

EGFR (con dugc goi 13 ErbB1 hoic HER1) 1a protein tyrosin kinaza xuyén mang
thudc ho thu thd erbB. Khi gin két vi phdi tir cia yéu td sinh trudng nhu yéu t6 sinh truéng
biéu bi (epidermal growth factor - EGF), thu thé nay c6 thé tao ra ddng dime voi phan ti
EGFR khéc hodc tao ra di dime véi cac thu thé thudc ho khac nhu erbB2 (HER2), erbB3
(HER3), hodc erbB4 (HER4).

Su tao ra dong dime va/hoiic di dime cua céc thu thé erbB sé& 1am phosphoryl hoa céc
gbc tyrosin quan trong trong min ndi bao va kich thich rit nhiéu con dudng truyén tin hiéu
ndi bao lién quan t&i qué trinh ting sinh va séng sét t& bao. Viéc mét diéu hoa qué trinh
truyén tin higu ctia ho erbB s& thic dy qua trinh ting sinh, xAm nhép, di cin, tao mach, va
sdng s6t ciia té bao khdi u va da duge md ta trong nhidu bénh ung thu & ngudi, bao gdm cac
bénh ung thu phdi, diu va c6 va ngyc.

Do d6, ho erbB 1a dich thich hop dé pht trién cac thudc tri bénh ung thu va nhiéu tic

nhén hudéng dich t6i EGFR hodc erbB2 hién d4 c6 mit trén 1d&m sang, bao gé)m gefitinib
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(IRESSA™), erlotinib (TARCEVA™) va lapatinib (TYKERB™, TYVERB™). Téng quan
chi tiét vé qua trinh truyén tin hiéu cia thu thé erbB va vai trd cia n6 trong viée tao khdi u
dugc d& cip trong New England Journal of Medicine [2008] Vol. 358;1160-74 va
Biochemical and Biophysical Research Communications [2004] Vol. 319: 1-11.

Nim 2004, trong Science [2004] Vol.304: 1497-500 va New England Journal of
Medicine [2004] Vol. 350; 2129-39 d4 thong béo ring céc thé dot bién hoat héa trong EGFR
c6 lién quan t6i dép tmg trong tri liéu bang gefitinib & bénh ung thu phdi khong phai té bao
nhé (non-small-cell lung cancer - NSCLC). Khoang 90% NSCLC lién quan téi cac thé dot
bién EGFR bao gdm hai thé d6t bién EGFR chinh (d6t bién E746-A750del trong Exon 19 va
dot bién thé L858R trong Exon 21) (Pao et al. Proceedings of the National Academy of
Sciences of the United States of America [2004], Vol.13: 306-11 va Kosada et al. Cancer
Research [2004]Vol. 64: 8919-23). Céc thé dot bién hoat hoa nay 1am ting 4i lwc dbi véi cac
chit trc ché tyrosin kinaza phan tir nhé nhu gefitinib va erlotinib va 1am giam &i luc dbi voi
adenosin triphosphat (ATP) so v&i EGFR kiéu hoang (wild type - WT).

Tuy nhién, d4 biét ring cAc téc dung phu, nhu chimg phét ban trén da va tiéu chay,
dugc coi 13 ¢6 lién quan dén qua trinh trc ché con dudng truyén tin hiéu EGFR kiéu hoang &
cac t& bao khoe manh & da va rudt, xuét hién >60% bénh nhin bi NSCLC di duoc diéu tri
béng gefitinib hoic erlotinib (Zhou CC et al. Journal of Clinical Oncology [2011], Vol. 12:
735-42; Mok TS et al. New England Journal of Medicine [2009], Vol. 361: 947-57). Ngoai
ra, ca gefitinib 14n erlotinib déu c6 tac dung han ché trong viéc diéu tri cho c4c bénh nhén bj
NSCLC di cin 1én ndo, do hai thubc nay déu khong qua dugc hang rao méu ndo (blood-
brain-barrier - BBB) mdt cach hiéu qua (McKillop D et al. Xenobiotica [2004], Vol. 34: 983-
1000; Jackman DM et al. Journal of Clinical Oncology [2006], Vol. 24: 4517-20 Grommes C
et al. Neuro-Oncology [2011], Vol. 13: 1364-9), trong khi d6 dd c6 mdt vai bai bao chi ra
ring bénh ung thu phdi di cin 18n nio hién van chua c6 phuong phap diéu tri thich hop
(Gavrilovic et al, Journal of Neurooncology [2005], Vol. 75: 5-14; Barnholtz-Sloan JS et al.
Journal of Clinical Oncology [2004], 22: 2865-72; Schouten LJ et al, Cancer [2002], Vol. 94:
2698-705).

Di cin mang nfio mém xay ra khi ung thu lan t6i mang nio, cic 16p md bao pha ndo
va ddy cot séng. Qua trinh di cin c6 thé lan t6i mang ndo thong qua mau hoic ching c6 thé

lay lan tir khéi di cin ndo, dugc mang boi dich ndo tiy (cerebrospinal fluid - CSF) chay qua
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mang no. Néu céc té bao khdi u di vao CSF va sbng sét, thi chiing c6 thé di chuyén vao hé
than kinh trung uong, gdy ra cac van d& v& than kinh (Le Rhun et al. Surg Neurol Int. [2013],
Vol. 4: $265-88). Ty 18 di cin mang nio mém dang ngly cang gia ting, mot phan 13 do cac
bénh nhan bj bénh ung thu c6 thoi gian séng kéo dai hon, phin khéc 13 do nhiéu phuong
phép didu tri hoa hoc va phuong phép didu tri hudng dich phén tir khéng c6 kha ning dat
dugc ndng d6 du trong dich ndo tiy dé tiéu diét cac té bao khéi u. Cac phuong phép didu tri
truyén théng to ra khong c6 hiéu qua va ty 18 sbng duoc xac dinh theo tun. AstraZeneca da
nghién ctru ra sapitinib (AZD8931) - chit trc ché toan ning ctia cic thu thé EGFR, HER2 va
HER3, d& dung trong bénh ung thu vi. Cho dén nay, sapitinib d dugc nghién ctru trong ba
thir nghiém 14m sang pha II: thir nghiém thir nhit & dang két hop véi paclitaxel so véi
paclitaxel riéng 1é & cic bénh nhén bj bénh ung thu vii & giai doan muén cé ndng d6 HER2
thip; thir nghiém thir hai & dang két hop véi anastrozole so vé6i anastrozole riéng 1¢ & bénh
ung thu va & giai doan mudn duong tinh véi thu thé hormon; va thir nghiém thtt ba & dang
két hop véi paclitaxel so v6i paclitaxel riéng 1¢ & bénh nhan bi di c#n, bénh ung thu da day
hoidc doan ndi da day-thuc quan da c6 tién trién sau khi diéu tri budc mot va khong du tiéu
chudn d& didu tri bing trastuzumab do tinh trang HER2 giy ra. Hop chét theo sang ché 13
khéc biét v& mit cu tric so véi sapitinib, va ¢ cac dic tinh thim thu manh vao ndo, nhd
d6 c6 tac dung didu tri bénh ung thu d4 di cin vao hé than kinh trung wong [central nervous
system - CNS], déc biét 1a cadc bénh ung thu di di cin 1én ndo va bénh ung thu gay ra di cén
mang nfo mém.

Hién nay, mdt s§ chit quinazolin trc ché EGFR khong thun nghich, nhu afatinib va
dacomitinib, dang duogc phét trién trén 14m sang. Mic dii cac hop chét niy c6 hiéu qua trong
viéc tao dot bién hoat héa EGFR & cac bénh nhan bj NSCLC tuong duong véi gefitinib va
erlotinib, nhung chung lai c¢6 mét sé tac dung phu trdm trong, nhu ching phat ban trén da
(>90% truong hop bi phat ban trén da va ti€u chdy) (Zhou CC et al. Journal of Clinical
Oncology [2011], Vol. 12: 735-42; Mok TS et al. New England Journal of Medicine [2009],
Vol. 361: 947-57; Miller VA et al. Lancet Oncology [2012], Vol. 13: 528-38; Ramalingam
SS et al. Journal of Clinical Oncology [2012], Vol. 30: 3337-44). Cac hop chét theo sang ché
13 c4c chit trc ché thuan nghich, va do d6 duoc k¥ vong 13 s& 6 it tac dung phu lién quan dén

EGFR hon so v§i afatinib va dacomitinib.
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Céc hgp chét quinazolin nhit dinh da dugc boc 10, vi duy, trong ‘céc tai liéu
“Preparation of quinazoline derivatives for treatment of tumors” (US 20080177068 Al),
“Preparation of quinazoline derivatives for treatment of tumors” (US 20080167328 Al),
“Preparation of saccharide derivatives of quinazolines as protein tyrosine kinase inhibitors”
(CN 101857618 A), “Preparation of chlorofluoroanilinomethoxy-N-
methylcarbamoylmethylpiperidinyloxyquinazoline derivatives for use as antitumor agents”
(WO 2010061208 A2), “Preparation of 4-aminoquinazoline derivatives as antineoplastic
agents (CN 101367793 A)”, “Preparation of proline quinazoline derivatives as
antiproliferative agents (BR 2006002275 A)”, “Preparation of quinazoline derivatives as
protein kinase inhibitors” (WO 2005097137 A2), “Preparation of quinazoline derivatives as
protein kinase inhibitors” (WO 2005097134 A2), “Preparation of quinazoline derivatives as
EGFR tyrosine kinase inhibitors” (WO 2005028469 Al), “Preparation of phenylamino-
substituted quinazolines as inhibitors of EGF and ErbB-2 kinases” (WO 2005028470 Al),
- “Preparation of quinazoline derivatives as EGFR tyrosine kinase inhibitors” (WO
2005026156 Al), “Preparation of piperidyl-quinazoline derivatives as tyrosine kinase
inhibitors for the treatment of tumors” (WO 2005012290 Al), “Preparation of 4-
anilinoquinazolines as antiproliferative agents” (WO 2003082831 Al), “Preparation of
aminoquinazolines as epidermal growth factor receptor signal transduction inhibitors” (WO
2002018351 Al), “Preparation of quinazolines as aurora 2 kinase inhibitors” (WO
2001021594 Al), “Quinazolines and other bicyclic heterocycles,  pharmaceutical
compositions containing these compounds as tyrosine kinase inhibitors, and processes for
preparing them” (WO 2000055141 A1), “Preparation of quinazoline derivatives and their
receptor tyrosine kinase inhibitory properties” (WO 9738994 Al), “Quinazoline derivatives
as antitumor agents” (WO 9730034 A1), “Preparation of haloanilinoquinazolines as Class I
receptor tyrosine kinase inhibitors” (WO 9633980 A1) va “Quinazoline derivatives useful for
treatment of neoplastic disease” (US 5457105).

Cac hgp chét theo séng ché, hoic mudi dugc dung cta chung, so vdi cic chét wc ché
EGFR khéc ¢6 mit trén 14m sing, c6 cic dic tinh cai thién nhét dinh, vi dy, kha ning thim
qua BBB cao hon (do d6, né c6 tac dung diéu tri cac bénh ung thu di di can t6i CNS, cu thé
14 di cin 1én ndo va di cdn mang ndo mém); ¢6 tinh chon loc tét hon gitta EGFR kiéu hoang

va EGFR d6t bién (c6 thé 1am gidm cic tdc dung phu nhu chimg phét ban trén da va ching
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tidu chay trong khi didu tri); ddng thoi van duy tri dugc hoat tinh trong dwong hogc ci thién
d6i véi dot bién hoat hoa EGFR (vi du, dot bién hoat héa EGFR L858R va/hoic céc d@t bién
hoat hoa khuyét Exon 19). Do d6, céac hop chét nay, hodc mubi duge dung cia ching, 13 dic
biét hitu ich trong viéc didu tri cc tinh trang bénh ly lién quan t6i dot bién hoat héa EGFR,
nhu trong diéu tri bénh ung thu chéng han.

Ban chit k§ thuit ciia sing ché

Vi céc ly do néu trén, myc dich cua sang ché 13 d& xuét hop chét c6 cong thirc (I):

H,C CH,
\U HN : cl

@
hodc mudi duge dung ciia chiing.

CAu tric cia c4c hop chit duge ding trén 14m sang néu trén 13 nhu sau:

| gefitinib erlotinib

od [Besee
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lapatinib sapitinib
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afatinib dacomitinib

Mudi duge dung thich hop ctia hop chét theo sang ché 13, vi du, mudi cong axit, vi du
axit v co hoic hitu co, nhu céc axit clohydric, bromhydric, sulfuric, phosphoric, xitric, L-
tartric, glycolic, fumaric, sucxinic hofic maleic, ddc bi¢t 1a axit clohydric, bromhydric,
sulfuric, phosphoric, xitric, L-tartric, glycolic, fumaric ho#dc maleic. Mubi duoc dung dugc
wu tién cia hop chét theo sang ché 1a mudi clia axit clohydric. Mudi duge dung duge wu tién
khac ctia hop chét theo sang ché 1a mudi cia axit sucxinic. Cac Ngudi 6 hiu biét trung binh
trong linh vyuc k¥ thuét nay s& biét ring cdc mudi cong axit khac, vi dy, nhung khong chi gisi
han &, cac mudi duge dua ra trong phé"tn vi dy, cling c6 thé c6 mit.

Céc mudi ctia hop chat c6 cong thire (I) ¢6 thé duge tao ra, vi dy, bing cich cho hop
chit c¢6 cong thirc (I) phan ing véi lugng axit trong mdi truong nhu méi trudng trong d6
mudi nay tao két tia hodc trong méi trudng nudc, tiép d6 12 1am dong kho lanh.

Céc hop chét c¢6 cong thirc (1), hoic mubi dugc dung ciia ching, c6 tim khong dbi
xtmg. CAn phai hidu ring sang ché bao ham tht ca cac chit ddng phén 1ap thé (c4c chit dong
phén dbi anh va chét ddng phan khong d6i quang) ctia cac hop chit c6 cong thire (I), hodc
mubi dugc dung cia ching, ¢6 hoat tinh tc ché EGFR dbt bién hoat hoa. Sang ché cling dé
xuét cac dang hd bién bét ky va tit ca cac dang chit hd bién cta cac hop chét c6 cong thirc

(I), hodc mudi dugc dung cia chiing, ¢6 hoat tinh trc ché EGFR d6t bién hoat héa. Theo mot
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khia canh khac, sang ché d& xuét chit ddng phan dbi anh c6 cong thue (I), hodc mudi duge
dung cua chiing, vé co ban 12 khong chira céc chét ddng phén dbi anh khéac bét ky. Theo mot
khia canh khéc, séng ché d& xuét chét ddng phan déi anh (R) ¢6 cong thic (I), hogc mudi
dugc dung cua ching, vé co ban 13 khong chta cic chit ddng phan dbi anh khéc bét ky.
Theo mdt khia canh khéc, sang ché @& xut chit ddng phan déi anh (S) c6 cong thirc (I), hodc
mudi duge dung cia ching, vé co ban 1a khong chira cac chit ddng phéan dbi anh khéac bat
ky.

Theo m6t phuong an cia sang ché trong d6 hdn hgp bao gdm ty 18 mol cuia cic chét
ddng phan dbi 4nh khong bing nhau, hdn hop nay c6 thé ¢6 luong du cac chét ddng phan dbi
anh duogc chon tir >50%, >70%, >90% va >95%. Dic biét, hén hop ndy c6 thé c6 lugng du
c4c chit ddng phan d6i anh >98%. Cu thd hon, hdn hop niy c6 thé ¢6 luong du céc chét
ddng phan dbi anh >99%. Cu thd hon, hdn hop ndy ¢6 thé cé lugng du céc chat dong phan
dbi anh >99,5%.

Ciing cén hiéu ring c4c hop chat c6 cong thirc (I) nhét dinh, hodc mubdi dugc dung cia
~ chung, c6 thé t0n tai & dang solvat héa cling nhu dang khéng solvat héa nhu, vi dy, dang
hydrat héa. Can phai hiéu ring sang ché bao ham tAt ca cac dang solvat héa nhu viy c6 hoat
tinh Gc ché EGFR dot bién hoat héa.

Hon nita, cAn hidu ring sing ché bao ham tét ca cac dang ddng vi ctia cac hop chit da
néu trong ban mo6 ta. Vi dy, hydro bao gdm doteri va cacbon bao gdm °C va B,

Theo mot khia canh khac cta sang ché, cac hop chit dugc wu tién theo sang ché 1a
hop chét bit ky néu trong thit nghiém hodc mudi duge dung clia chiing.

Theo mot khia canh khac cia séng ché, cac hop chét dugc vu tién theo sang ché dugc
chon tir:
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat;
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (25)-2,4-dimetylpiperazin-1-
carboxylat; va .
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (+) 2,4-dimetylpiperazin-1-
carboxylat;

hodc mudi duge dung cuia chung.
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Theo mot khia canh khéc cua sang ché, cac hop chét dugc wu tién theo sang ché duoc
chon tir:
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat;
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2S)-2,4-dimetylpiperazin-1-
carboxylat; va
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (¥) 2,4-dimetylpiperazin-1-
carboxylat.

Theo mot khia canh khac éﬁa séng ché, hop chét dugc wu tién theo sing ché dugc
chon tr mudi dugc dung 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-
dimetylpiperazin-1-carboxylat.

Theo mdt khia canh khac ctia sang ché, hop chdt duge wu tién theo sang ché duoc
chon tir 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat hydroclorua.

Theo mdt khia canh khac cta sang ché, hop chit duge wu tién theo séng ché dugc
chon tir 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat suxinat.

Theo mot khia canh khac ctia séng ché, hop chit dugc wu tién theo sing ché duge
chon tir 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat.

Theo mot khia canh khéc cia sang ché, hop chét dugc uu tién theo sang ché dugc
chon tir mudi duge dung 4-[(3—clo-2—ﬂ0phenyl)amino]-7—met0xyquiné1zolin—6—y1 (25)-2,4-
dimetylpiperazin-1-carboxylat. ,

Theo m6t khia canh khac cua sang ché, hop chit dugc wu tién theo séng ché dugc
chon tir 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2S)-2,4-dimetylpiperazin-1-
carboxylat.

Theo mdt khia canh khac cta sang ché, hop chit dugce wvu tién theo sang ché dugc
chon tr mubi dugc dung 4—[(3-clo—2-ﬂ0phenyl)amino]-7-metoxyquinazolin-6-y1 (-)-2,4-

dimetylpiperazin-1-carboxylat.
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Theo mdt khia canh khic cta sing ché, hop chit dugc wu tién theo sang ché dugc
chon tir 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (-)-2,4-dimetylpiperazin-1-
carboxylat. ‘

Theo mot khia canh khic ciia sang ché, hop chit dugc wu tién theo séng ché dugc
chon tir mudi dugc dung 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (+)-2,4-
dimetylpiperazin-1-carboxylat.

Theo mdt khia canh khac ctia sang ché, hop chit duoc uu tién theo sang ché duge
chon tir 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (+)-2,4-dimetylpiperazin-1-
carboxylat.

Theo mot khia canh khac cia sang ché, hop chét dugc uu tién theo sang ché dugc
chon tir mudi duoc dung 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (£) 2,4-
dimetylpiperazin-1-carboxylat. ,

Theo mot khia canh khéc cua sang ché, hop chét dugc wu tién theo sang ché dugc
chon tir 4;[(3-clo—2-ﬂophenyl)amino]-7-metoxyquinazolin—6—y1 (%) 2,4-dimetylpiperazin-1-
carboxylat. '

Theo séng ché, khi cac ky hidu dang quay quang (+) hoic (-) dugc dé cap, thi ching
duogc xé4c dinh & c10 trong d6 ¢ 13 ndng do tinh bing g/ml, trong DMSO & 25°C. Ciing can
hidu ring cac hop chit nhit dinh theo sang ché, hosic mubi dugc dung cta chiing, c6 thé ton
tai & c4c dang tinh thé nhét dinh. Cu thé, 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-
6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat, duge x4c dinh 14 c6 mét vai dang tinh thé - dic
biét 12 dang A, dang E, dang I va dang J. Ngoai ra mudi hydroclorua cta 4-[(3-clo-2-
flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat cling c6
thé ton tai & cac dang tinh thé - dic biét 13 mubi mono-HCI & dang A, va mudi suxinat cia 4-
[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat
cling c6 thé tdn tai & cac dang tinh thé - dc biét 1a mudi suxinat & dang Ag. Can phai hiéu
ring sang ché bao ham tit ca cac dang tinh thé ctia cac hop chit c6 cong thirc (I) nhur vy,
~hodc mudi duge dung cia ching, ¢ hoat tinh trc ché EGFR dbt bién hoat hoa.
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat & cac dang tinh thé, dang A

Dang A duoc dic trung & chd c6 it nhét mot trong sb céc tri s6 20 dudi day do duoc

béng céch sir dung birc xa CuKa: 23,3° va 14,3°. Dang A dugc dic trung & chd c6 mau nhiéu
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xa bot tia X, vé co ban 12 nhu dugc thé hién trén Fig.1. Mudi pic nhidu xa tia X duoc thé

hién trong bang A:
Goc 2-theta (20) | Cuong 40 %
233 100,00
14,3 83,70
9,4 78,08
18,6 61,70
16,3 60,41
21,5 39,61
12,4 38,89
26,1 38,18
19,8 35,71
274 31,12 |
Bang A

Mudi pic nhiéu xa tia X cta dang A

Sang ché d& xuét céc dang tinh thé, dang A, c6 mAu nhifu xa bot tia X ¢ it nhét
hai dinh dic trung & khoang 2-theta = 23,3° va 14,3°.

Sang ché d& xuét cac dang tinh thé, dang A, c6 mAu nhifu xa bt tia X c6 cac dinh
dic trung & khoang 2-theta = 23,3°, 14,3°, 9,4°, 18,6°, 16,3% 21,5°, 12,4°, 26,1°, 19,8°,
27,4°.

Sang ché d& xuét cac dang tinh thé, dang A ¢ mAu nhidu xa bot tia X v& co ban 1a
twong tu nhu mau nhiéu xa bot tia X dugc thé hién trén Fig. 1.

Sang ché d& xuét cac dang tinh thé, dang A, c6 mau nhiu xa bt tia X c6 it nhét
hai dinh dic trung & 2-theta = 23,3° va 14,3° trong do cac tri s& nay c6 thé la cong hodc
trir 0,2° 2-theta.

Sang ché d& xufit cac dang tinh thé, dang A, ¢6 mAu nhiéu xa bdt tia X ¢6 cac dinh
dac trung & 2-theta = 23,3°, 14,3°,9,4°, 18,6° 16,3°% 21,5°, 12.4°, 26,1°, 19,8°, 27,4° trong
d6 céc tri sb ndy c6 thé 1a cong hodc trlr 0,2° 2-theta.

Phan tich DSC ctia dang A c¢6 dudng thu nhi¢t néng chay b4t ddu & 192,4°C va
mot pic & 195,8°C (Fig.2).
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4-[(3 -c10-2-ﬂophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat & cac dang tinh thé, dang E

Dang E dugc déc trung & chd c6 it nhit mot trong sb cac tri s6 20 duoi day do
duoc béng cach str dung buc xa CuKa: 7,3° va 13,7°. Dang E dugc dac trung & chd co
mAu nhidu xa bot tia X, vé& co ban 1a nhu duge thé hién trén Fig.3. Chin pic nhiéu xa tia X

duoc thé hién trong bang B:

G6c 2-theta (26) Cuong dd %
7,3 100,00
13,7 81,83
13,4 74,07
17,6 28,89
5,6 28,02
10,8 19,08
21,7 19,04
26,5 17,10
28,4 13,41

Bang B

Chin pic nhiéu xa tia X ctia dang E

Sang ché d& xubt cac dang tinh thé, dang E, c6 mAu nhifu xa bot tia X ¢o it nhit
hai dinh dic trung & khoéng 2-theta = 7,3° va 13,7°.

Sang ché dé xuét cac dang tinh thé, dang E, c6 mau nhiéu xa bot tia X c6 cac dinh
dic trung & khoang 2-theta = 7,3°, 13,7°, 13.4°, 17,6°, 5,6°, 10,8°, 21,7°, 26,5°,28,4°.

Sang ché dé xuét cac dang tinh thé, dang E c6 mAu nhiéu xa bot tia X vé co ban la
twong tu nhu miu nhiéu xa bot tia X dugc thé hién trén Fig.3.

Sang ché d& xuat cac dang tinh thé, dang E, c6 mAu nhiéu xa bot tia X ¢ it nhét
hai dinh d#c trung & 2-theta = 7,3° va 13,7°, trong d6 cac tri s6 nay c6 thé 13 cong hodc
trir 0,2° 2-theta.

Sang ché dé xuét cac dang tinh thé, dang E, c6 mAu nhiéu xa bot tia X ¢6 cac dinh
dic trung & 2-theta = 7,3°, 13,7°, 13,4°, 17,6°, 5,6°, 10,8°, 21,7°, 26,5°, 28,4°, trong do

céc tri s6 nay co thé 1a cong hodc trir 0,2° 2-theta.
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Phan tich DSC cua dang E c6 dudng thu nhiét néng chay b4t dau & 194,2°C va
mot pic & 196,3°C (Fig.4).
4-[(3 -clo-2-ﬂopheny1)amin0]-7-metoxyquinazolin—6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat & cac dang tinh thé, dang 1

Dang I dugc déc trung & chd c¢6 it nhit mot trong sd céc tri s6 20 dudi day do
duge bang cach sir dung bire xa CuKa: 3,5° va 7,0°. Dang I duoc dac trung & chd c6 miu
nhidu xa bot tia X, v& co ban la nhu duge thé hién trén Fig.5. Muoi pic nhifu xa tia X

duoc thé hién trong bang C:

Goc 2-theta (260) Cuong do %
3,5 100,00
7,0 41,22
9,5 32,57
6,4 32,54
14,3 25,70
18,0 24,80
16,4 22,12
15,3 10,95
4,7 7,05
21,3 4,54 J

Bang C

Mudi pic nhiéu xa tia X ctia dang I

Séang ché d& xuét cac dang tinh thé, dang I, ¢6 mAu nhiéu xa bot tia X co it nhét ba
dinh dic trung & khoang 2-theta 3,5°, 7,0° va 9,5°.

Sang ché d& xuit cac dang tinh thé, dang I, c6 mAu nhifu xa bot tia X c6 cac dinh
dic trung & khoang 2-theta = 3,5°, 7,0°, 9,5°, 6,4°, 14,3°,18,0°, 16,4°, 15,3°,4,7°, 21,3°

Séang ché dé xufit cc dang tinh thé, dang I c6 miu nhidu xa bdt tia X vé co ban 1a
fwrong tw nhu mAu nhidu xa bot tia X duoc the hién trén Fig.5.

Séng ché dé xuét cac dang tinh thé, dang I, ¢6 mAu nhiéu xa bot tia X co it nhét ba
dinh dic trung & 2-theta = 3,5°, 7,0° va 9,5°, trong d6 céc tri s6 nay co6 thé 1a cong hodc

trir 0,2° 2-theta.
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Sang ché @& xuat cac dang tinh thé, dang I, c6 mau nhilu xa bot tia X ¢6 cac dinh
dic trung & 2-theta = 3,5°, 7,0°, 9,5°, 6,4°, 14,3°, 18,0°, 16,4°, 15,3°, 4,7°, 21,3°, trong d6
céc tri s6 nay co thé 1a cong hodc trir 0,2° 2-theta.

Phan tich DSC ctia dang I ¢6 dudng thu nhiét nong chay bét dau & 193,3°C va mot
pic & 195,9°C (Fig.6).

4-[(3 -clo-2-ﬂ0pheny1)amino]-7-metoxyquinazolin—6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat & cac dang tinh thé, dang J

Dang J dugc dic trung & chd c6 it nhat mot trong s6 du’(’)ri day 20 tri s6 do dugc

bing cach sir dung bic xa CuKa: 7,8° va 7,0°. Dang J dugc dic trung & chd ¢6 mAu nhidu

xa bot tia X, v& co ban 1a nhu duge thé hién trén Fig.7. Mudi pic nhiéu xa tia X dugc thé

hién trong bang D:
Goc 2-theta (20) | Cuong do %
7,8 100,00
7,0 49,36
4,9 45,57
15,9 27,11
17,7 20,89
3.4 17,30
20,7 16,71
9,8 14,59
13,9 14,11
12,7 10,83
Bang D

Mudi pic nhiéu xa tia X ctia dang J
Sang ché d& xuét cac dang tinh thé, dang J, c6 mAu nhifu xa bét tia X co it nhit
hai dinh dic trung & khoang 2-theta = 7,8° va 7,0°.
Sang ché @ xuit céc dang tinh thé, dang J, c6 mau nhiéu xa bot tia X c6 cac dinh
dac trung & khoang 2-theta = 7,8°, 7,00, 4,9°, 15,9°,17,7°, 3,4°, 20,7°, 9,8°,13,9°, 12,7°.
Sang ché @ xuat céc dang tinh thé, dang J c6 mAu nhiéu xa bot tia X v& co ban la

tuong ty nhu mAu nhi€u xa bdt tia X dugc thé hién trén Fig.7.
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Sang ché d& xudt cac dang tinh thé, dang J, ¢6 mAu nhidu xa bot tia X ¢6 it nhit
hai dinh d3c trung & 2-theta = 7,8° va 7,0° trong do céac tri ) nay co thé 1a cong hodc trir
0,2° 2-theta.

Sang ché d& xuét cac dang tinh thé, dang J, co mau nhiéu xa bot tia X ¢é cac dinh
dic trung & 2-theta = 7,8°, 7,0°, 4,9°, 15,9°, 17,7°, 3,4°, 20,7°, 9,8°, 13,9°, 12,7° trong d6
céc tri sb nay c6 thé 1a cong hodc trir 0,2° 2-theta.

Phén tich DSC ctia dang J c6 dudng thu nhiét nong chay bat dau & 193,3°C va mot
pic & 195,8°C (Fig.8).

Mudi 4-[(3-clo-2-ﬂ0phenyl)amino]-7-metoxyquinazolin—6-yl (2R)-2,4-dimetylpiperazin-
1-carboxylat hydroclorua & cac dang tinh thé, mudi mono-HCI dang A,

Mudi mono-HCI dang A dugc dac trung & chd ¢6 it nhit mét trong sb cac tri sb
20 dudi day do dugc béng cach sit dung birc xa CuKa: 12,3° va 13,9°. Mudi mono-HCl
dang A; duoc dic trung & chd c6 mau nhidu xa bét tia X, v& co ban 1a nhu dugc thé hién

trén Fig.9. Chin pic nhidu xa tia X dugc thé hién trong bang E:

G6c 2-theta (20) Cuong do %
12,3 100,00
13,9 40,45
93 29,34
23,3 26,42
18,7 20,54
16,0 17,94
24,6 10,24
26,8 8,94
28,0 7,90

Bang E

Chin pic nhifu xa tia X ctia mudi mono-HC1 dang A,
Sang ché d& xuit cac dang tinh thé, mubi mono-HCI dang A, c6 mau nhiéu xa bot

tia X ¢6 it nhat hai dinh dic trung & khoang 2-theta = 12,3° va 13,9°.
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Sang ché d& xut cc dang tinh thé, mudi mono-HCl dang A; c6 mau nhiéu xa bot
tia X ¢6 cac dinh dic trung & khoang 2-theta = 12,3°, 13,9°, 9,3°, 23,3°, 18,7°, 16,0°,
24,6°,26,8°, 28,0°.

Sang ché d& xudt cdc dang tinh thé, mudi mono-HCl dang A, ¢6 mAu nhidu xa bot
tia X v& co ban 1a twong ty nhu mAu nhiéu xa bot tia X duoc thé hién trén Fig.9.

Sang ché d& xut céc dang tinh thé, mudi mono-HCl dang A, c6 mau nhiéu xa bot
tia X 6 it nhét hai dinh dic trung & 2-theta = 12,3° va 13,9 trong d6 céc tri s6 nay co thé
1a cong hodc trix 0,2° 2-theta.

Sang ché d& xuét cac dang tinh thé, mubi mono-HCI dang A, ¢6 mau nhiéu xa bot
tia X c6 céc dinh dic trung & 2-theta = 12,3°, 13,9°, 9,3°, 23,3°, 18,7°, 16,0°, 24,6°,
26.,8°, 28,0°, trong d6 c4c tri s6 ndy c6 thé 1a cong hodc trir 0,2° 2-theta.

Phan tich DSC ctia mudi mono-HCI dang A; c6 dudng thu nhiét nong chay bt
dau & 259,6°C va mdt pic ¢ 261,4°C (Fig.10).

Mubi 4-[(3-clo-2-ﬂophenyl)amin0]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-
1-carboxylat suxinat & cac dang tinh thé, mudi suxinat dang Ag

Mudi suxinat dang Ag dugc ddc trung & chd c6 it nhit mot trong sb céac tri sb 20
dudi day do duogc béng cach st dung birc xa CuKa: 6,5 va 17,7. Mubi suxinat dang Ay
duge dic trung & chd c6 miu nhilu xa bot tia X, v& co ban 1a nhu duoc thé hién trén

Fig.11. Chin pic nhidu xa tia X dugc thé hién trong bang F:

Goc 2-theta (20) Cuong 4o %
6,5 100,00
17,7 31,30
14,7 24,91
9,2 21,73
26,5 14,13
20,2 12,03
13,1 11,74
27,3 9,72
24,0 5,56

Bang F
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Séng ché dé xult cac dang tinh thé, mudi suxinat dang As c6 mau nhiéu xa bot tia
X c6 it nhét ba dinh dic trung & khoang 2-theta = 6,5°, 17,7° va 14,7°.

Sang ché d& xudt cac dang tinh thé, mubi suxinat dang Ag c6 mau nhiéu xa bot tia
X ¢6 céac dinh dic trung & khoang 2-theta = 6,5°, 17,7°, 14,7°,9,2°, 26,5°, 20,2°, 13,1°,
27,3°, 24,0°.

Sang ché @& xuit cac dang tinh thé, mudi suxinat dang Ag c6 mau nhiéu xa bot tia
X vé& co ban 14 twong tu nhu mAu nhifu xa bdt tia X dugc thé hién trén Fig.11.

Séng ché d& xudt cac dang tinh thé, mudi suxinat dang Ag c6 mau nhiéu xa bot tia
X ¢6 it nhit ba dinh dic trung & 2-theta = 6,5°, 17,7° va 14,7° trong d6 cac tri s6 nay co
thé 1a cong hodc trir 0,2° 2-theta.

Sang ché @ xuét cac dang tinh thé, mudi suxinat dang Ag c6 mau nhiéu xa bot tia
X ¢6 cac dinh dic trung & 2-theta = 6,5°, 17,7°, 14,7°, 9,2°, 26,5°, 20,2°, 13,1°, 27,3°,
24,0° trong do céc tri s6 ndy c6 thé 1a cong hodc trix 0,2° 2-theta.

Phan tich DSC chi ra ring mudi suxinat dang Ag c6 dudng thu nhiét néng chay bét
dau & 191,8°C va mdt pic & 194,2°C (Fig.12).
M3 ta vin tit cac hinh vé
Fig.1: MAu nhiéu xa bot tia X cta dang A
Fig.2: Bidu d6 nhi¢t DSC cua dang A
Fig.3: MAu nhi€u xa bot tia X cta dang E
Fig.4: Biéu dd nhiét DSC ctia dang E
Fig.5: Mau nhiéu xa bot tia X cta dang I
Fig.6: Bidu d6 nhiét DSC cta dang I
Fig.7: MAu nhiéu xa bt tia X ctia dang J
Fig.8: Bidu d6 nhiét DSC cua dang J
Fig.9: MAu nhiéu xa bot tia X clia mudi mono-HCl dang A,
Fig.10: Bidu dd nhiét DSC ctia mudi mono-HCl dang A,
Fig.11: miu nhiéu xa bot tia X clia mudi suxinat dang Ag

Fig.12: Bidu dd nhiét DSC cua mubi suxinat dang Ag

M ta chi tiét sang ché
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Trong ban mo ta nay, sang ché dé cap dén céc dang tinh thé, t&t hon néu muc
d6 két tinh 16n hon khoang 60%, t6t hon nita 1 16n hon khoang 80%, tot hon 1a 16n
hon khoang 90% va tét hon nita 1a 16n hon khoang 95%. Tét nhét, néu mirc do keét
tinh 16n hon khoang 98%.

D3 biét ring cac tri s6 2-theta chia mAu nhidu xa bt tia X c6 thé thay doi
khong dang ké tir may ny sang may khac hodc tr mau nay sang mau khéc, va sao cho
céc tri sb d4 néu khong duoc hidu theo céch tuyét d6i. D4 biét rang mau nhiu xa bot tia
X ¢6 thé thu duoc ¢6 mdt hoic nhiéu sai s& do tiy thudc vao céc diéu kién do (nhu thiét
bi hodic may da ding). Cu thé, thong thuong da biét ring cudng do trong mau nhiéu xa
bot tia X co thé dao dong tuy thudc vao céc diéu kién do. Do d6, can phai hiéu rﬁng cac
dang da hinh theo sang ché 12 khong chi gidi han & c4c tinh thé c6 mau nhiéu xa bdt tia
X 1 gidng so v&i mau nhifu xa bot tia X nhur di duoc thé hién trén cac hinh v&, va céc
tinh thé bAt ky c6 mAu nhidu xa bdt tia X v& co ban 1a twong tw nhu céc phd duge the
hién trén céc hinh v§, la ndm trong pham vi ctia sdng ché. Nguoi c6 hiéu biét trung binh
trong linh vuc vé nhiéu xa tia X c6 thé danh gia dugc tinh ddng nhét co ban clia cac
mau nhiéu xa bt tia X.

Ngudi ¢6 hidu biét trung binh trong linh vyc v& nhidu xa tia X s& nhan thiy
ring cudng dd tuong d6i cua cac pic ¢6 thé bi anh huéng boi, vi du, cac hat c6 kich
¢& 16n hon 30 micro va ty 1& co khong ddng nhét, c6 thé dnh hudng téi vige phan tich
mAu. Ngudi ¢ hidu biét trung binh trong linh vuc k§ thuat nay cling nhén thdy rang
vi trf phan xa c6 thé bj anh hudng boi d cao chinh xédc ma tai d6 mAu dat trong nhidu
xa ké va hidu chun & muc 0 ctia nhifu xa ké. Mirc do phing bé mit ciia miu cling c6
thé bi 4nh hudng nho. Do d6, dit ligu cla phé nhiéu xa da thé hién khong dugc dua ra
& dang tri s& tuyét dbi. (Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray Power
Diffractometry’ John Wiley & Sons 1996; Bunn, C.W. (1948), Chemical
Crystallography, Clarendon Press, London; Klug, H. P. & Alexander, L. E. (1974), X-
Ray Diffraction Procedures).

Noi chung, sai s& do goc nhidu xa & mAu nhifu xa bot tia X 1a khodng cong
hodc trir 0,2° 2-theta, va mtrc 4 sai s6 do nay can dugc xem xét khi xem xét cac mau
nhidu xa bot tia X di dugc thé hién trén c4c hinh v& va bang. Ngoai ra, can phai hidu
ring cudng do c6 thé dao dong tiy thudc vao céc diéu kién thr nghiém va quy trinh

didu ché mau (hudng dugc uu tién).
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Do d6, theo mot khia canh khéc, sang ché dé cap dén 4-[(3-clo-2-flophenyl)amino]-7-
metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat & cac dang tinh thé.

Theo mot khia canh khéc, sang ché d& xudt mudi dugc dung cta 4-[(3-clo-2-
flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat & cac
dang tinh thé.

Theo mét khia canh khic, sang ché d& xuit mudi hydroclorua ctua 4-[(3-clo-2-
flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat & cac
dang tinh thé.

Theo mdt khia canh sang ché, 4-[(3-clo-2-flophenyl}amino]-7-metoxyquinazolin-6-yl
(2R)-2,4-dimetylpiperazin-1-carboxylat & cac dang tinh thé 12 dang A.

Theo mét khia canh sang ché, 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl
(2R)-2,4-dimetylpiperazin-1-carboxylat & cic dang tinh thé 13 dang E.

Theo mdt khia canh sing ché, 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl
(2R)-2,4-dimetylpiperazin-1-carboxylat & cac dang tinh thé 13 dang I

Theo mdt khia canh sing ché, 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-y1
(2R)-2,4-dimetylpiperazin-1-carboxylat & cic dang tinh thé 13 dang J.

Theo mot khia canh sang ché, mudi hydroclorua cta 4-[(3-clo-2-flophenyl)amino]-7-
metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat & cdc dang tinh thé 13 dang
mudi mono-HCl dang A,. '

Theo mdt khia canh sing ché, mudi suxinat cta 4-[(3-clo-2-flophenyl)amino]-7-
metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat & cic dang tinh thé 1 dang
mudi suxinat dang As.

Theo mot khia canh sang ché, 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-y1
(2R)-2,4-dimetylpiperazin-1-carboxylat & cac dang tinh th8 13 dang A va v& co ban khong
chtra c4c dang khac bt ky.

Theo mot khia canh séng ché, 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl
(2R)-2,4-dimetylpiperazin-1-carboxylat & cac dang tinh thé 13 dang E va vé& co ban khong
chtra cac dang khéc bat ky.

Theo mot khia canh sang ché, 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl
(2R)-2,4-dimetylpiperazin-1-carboxylat & cic dang tinh thé 14 dang I va vé& co ban khong
chira cac dang khéc bat ky.
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Theo mét khia canh sang ché, 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl
(2R)-2,4-dimetylpiperazin-1-carboxylat & cic dang tinh thé 13 dang J va vé co ban khéng
chura cdc dang khéc bt ky.

Theo mét khia canh sang ché mubi hydroclorua 4-[(3-clo-2-flophenyl)amino]-7-
metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat & cac dang tinh thé 13 dang
mudi mono-HCI dang A; va v& co ban khong chira cac dang khéc bét k.

Theo mdt khia canh sang ché mudi suxinat cta 4-[(3-clo-2-flophenyl)amino]-7-
metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-carboxylat & cic dang tinh thé 13 dang
mudi suxinat dang Ag va vé co ban khong chira c4c dang khéc bat ky.

Thuat ngit “vé co ban 12 khong chira” nghia 1a cha it hon 10% dang hodc cac dang
khac, chét ddng phan déi anh holic céc chét ddng phan dbi anh, ddc biét I it hon 5%. Theo
mot khia canh khéc, “vé co ban 13 khong chira” nghia 13 chira it hon 1% dang hodc cic dang
khac, cht ddng phan dbi anh hoic cic chit ddng phan ddi anh. Trong ban mé ta ny, & dang
cling bao gébm dang v6 dinh hinh.

Nhu d4 néu trén, cac hop chét, hoic mudi duge dung cia ching, di x4c dinh trong
sang ché c6 hoat tinh chéng lai bénh ung thu ma dugce biét 13 c6 ngudn gdc tir hoat tinh tic
ché EGFR d6t bién hoat hoa, va céc dic tinh khac, cia cac hgp chét, hoic mudi dugc dung

“ctia ching. Cac dic tinh nay c6 thé dugc danh gi4, vi duy, bang cach sir dung cic phuong

phép dugce néu dudi day.

Thir nghiém 1: Thir nghiém phosphoryl héa té bao

Dong té bao phéi NCI-H3255 (L858R) ctia ngudi thu dugc tir Ngan hang gidng chudn
Hoa ky (the American Type Culture Collection). Cac té€ bao NCI-H3255 dugc giit trong moi
trudng BEBM (Lonza; CC-3171), chira 10% bao thai bo (fetal bovine serum - FBS) (Gibco;
10099-141), c6 kém theo kit BEGM (Lonza; CC-4175). Dong t& bao phdi PC-9 (EGFR
khuyét Exon 19) ciia ngudi thu dugc tir Ngan hang gidng chudn Hoa ky. Cac té bao PC-9
duge gitt trong RPMI 1640 (Gibco; 22400-089), chira 10% bao thai bd. Dong té bao phoi
NCI-H838 (EGFR kidu hoang) ciia ngudi thu duge tir Ngan hang gidng chuin Hoa ky. Céc
t& bao NCI-H838 dugc giir trong RPMI 1640 (Gibco; 22400-089), chira 10% bao thai bd.

T4t ca céc t& bao ndy dugc phat trién trong til i duge 1am 4m & 37°C chira 5% CO,.

Céc thir nghiém d& x4c dinh qu4 trinh phosphoryl héa té bao ctia p-EGFR ndi sinh trong cac
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dich phan giai té bao duogc thyuc hién theo quy trinh da m6 ta trong kit ELISA Sandwich ctia
thy thé phospho-EGF PathScan® (Tyr1068) thudc (S6 muc cta kit dan truyén tin hiéu té bao
#7240).

100pL t& bao dugc nudi cly (32000 t& bao/1d) trong RPMI 1640+1% bao thai bo
trong Corning Costar - dia mdi truong nudi cdy t& bao c6 96 16 va dugc i & 37°C chira 5%
CO, qua dém. Céc té bao niy dugc dinh liéu bing 4m thanh nhd sir dung Tecan, v6i céc hop
chit dugc pha lodng theo ddy trong 100% DMSO. Cac dia t& bao dugc 1 trong 4 gid nita sau
khi cic hop chit dugc b sung vao, (d6i véi NCI-H838: thEGF (S6 muc R&D 236-EG) dugc
bd sung vao dia té bao véi ndng do cubi bing 100ng/ml rhEGF dé kich thich trong 5 phit),
sau d6 hit méi trudng, 110pL dung dich dém phén giai IP (Dung dich dém phan giai IP: bd
sung chc-tai tre ché phosphataza 2&3 v6i ty 1& 1:100 (S6 muc Sigma P5726&P0044), coe-tai
tic ché proteaza véi ty 1¢ 1:100 (S muc Sigma P8340) vao dung dich dém phan giai Pierce
IP (sb muc Thermo #87788)) dugc bd sung vao mbi 18. Cac dia ndy dugc dit & 4°C véi tbc
d6 quay 300 vong/phit trong 0,5-1 gid. 100l dich phén giéi té bao/15 dugc chuyén vao cic
dfa da phi (S6 muc ctia kit dn truyén tin hiéu té bao 7240) va dugc i qua dém & 4°C véi toc
d6 quay 300 vong/phit. Céc dia dugc d& & nhiét do tir 4°C ting 1én 37°C véi te do quay 300
vong/phut trong 1 gid. Sau khi hit va rira céc dia 1 ]4n bang dung dich d&ém rira, 100ul khang
thé phat hién (S6 muc cta kit din truyén tin hiéu t& bao 7240) dugc bd sung vao mdi 16. Dia
duoc bit kin bang dai bing va dugc 0 trong 2 gid ¢ 37°C véi tbc do quay 300 vong/phiit. Sau
khi hét va rira cic dia 1 13n bing dung dich dém rira, 1001 khang thé thtr cip d4 lién két véi
HRP (Sé muc cua kit din truyén tin higu té bao 7240) dugc bd sung vao mdi 1. Pia dugc bit
kin bing dai bing va dugc 1 trong 1 giy & 37°C véi toc d6 quay 300 vong/phiit. Sau khi hut
va rira cac dia 1 14n bing dung dich dém rira, 100pl co chit TMB (Kit d4n truyén tin higu té
bao, sb muc 7240) dugc bd sung vao mdi 15. Pia duge bit kin bing dai biang va duogc U trong
30 phit & 37°C v6i tc d 300 vong/phut. 100u1 dung dich dimg (S6 muyc cira kit dén truyén
tin hiéu té bao 7240) dugc bd sung vao céac dia va 46 hép phu dugce doc & 450nm trong vong
30 phut trén thiét bj doc dia SpectraMax M5e.

Dit liéu thu duge d6i v6i mdi hop chit dugc dua vao géi phin mém thich hop (nhw H-
BASE) d& thyc hién phan tich diéu chinh dudng cong. Tir dit lidu ndy, tri s6 ICso dugc xac
dinh bing c4ch tinh ndng d¢ ctia hop chét cin dé tao ra 50% tac dung.
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Dir liéu thir nghiém (uM) trong thir nghiém 1 trong thir nghiém cia séng ché nay
cling nhu dir liéu thu dugc dbi véi gefitinib va erlotinib dugc thé hién trong bang dudi day

(trong d6 n = 6 14n thir nghiém 13p lai):

Hopchdt | (NCI-H3255) (PC-9) (NCI-H838)
0,0072 £ 0,0074 £ 0,065 + 0,009

Vidgl |0,0013(n=12)0,0013(=12)| (@=13)
Vidy3 0,005(@=1) | 0,008(@=1) | 0,04 (@=1)
Vidu4 0,001 (n=1) | 0,004 (@=1) | 0,04@=1)
0,0065+0,002 | 0,0062+ | 0,03%0,01 (n
gefitinib (n= 42) 0,0019 (n=42) =42)
0,0081 + 0,006+ | 0,033 = 0,007
erlotinib | 0,0019 (n=10) | 0,0019(@=10) | (n=10)

Bang nay chi ra ring cic hop chit & vi du 1, vi du 2, va vi du 3 ¢6 téc dung tuong tu

nhu gefitinib va erlotinib.

Thir nghiém 2: Thir nghiém v& kha ning thdm thiu qua hang rao mau néo

C4a K, néo 14n Ko CSF déu 1 c4c thong sb chinh dugce do va duge t61 wu héa trong
* nghién ctru phat minh thubc qua CNS (Di L et al., Journal of Medicinal Chemistry [2013],
56: 2-12). K, ,, néo, thé hién méi lién quan gitta cic nong d6 ctia thubc khong gén két trong
ndo va trong mau, du don tic dung ciia thudc & cac khdi u di cin trong ndo. Di cin mang
nfo mém (leptomeningeal metastasis - LM) 13 do di cin lan toa cta bénh ung thu t6i mang
ndo, dan t6i réi loan chirc ning ctia hé than kinh trung wong. K, CSF thé hién kha ning
phén bd thudc trong CSF so véi kha ning ndy trong méu, tao ra dap Gng cia thubc trong qua
trinh didu tri di cin mang ndo mém.

Thir nghiém gén két & mau va ndo in vitro duoc thuc hién trén dia thdm tich HT
(Gales Ferry, CT) ¢6 mang ban thdm. Méu pha lodng (t 16 1:1 bing DPBS c6 d pH = 7,4)
va dich ndo dé)ng nhét (ty 1€ 1:3 béng DPBS c¢6 d6 pH = 7,4) dugc tron b(:'mg que voi 5 pM
hop chat thir nghiém (lp lai ba 1dn) va dugc thim tach dbi véi thé tich tuong duong béng
150 pL dung dich dém PBS 100 mM (d6 pH = 7,4) & 37°C trong 4 gio & dia quay cham. 0
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cubi giai doan 1, 50 pL dung dich tir mdt bén khoang nhén va 5 pL dung dich tir budng cho
duoc 14y ra. 5 pL miu dugc pha lodng tiép bang 45 pL mau tréng hozc dich ndo ddng nhét.
Céc miu theo cip duge séng doi kiéu ma tran v6i chit dém hojic mau tréng/dich nio ddng
nhét va dugc tron trong 2 phut, va sau d6 duoc két tiia bing 150 pL axetonitril lanh chira 100
hg/mL tolbutamit 1am chit chuén ndi. Sau khi ly tim & 4000 vong/phut trong 20 phut, dich
ndi trén bé& mit duge pha lodng véi 0,1% dung dich nudc axit formic va dugc phan tich
LC/MS/MS (API 4000, Applied Biosystems, Foster City). Phan doan khéng gin két
(Unbound fraction - fu) ctia hop chét thir nghiém trong dich no ddng nhét va mau pha lodng
~ duge tinh toan bing ty 18 gitta d4p tmg bén cia chit dém véi dap tmg bén cta dich ndo ddng
- nhAt/mau, va phan doan khong gén két (fupr va fi5r) cua hop chét thir nghiém trong mau
khong pha lodng va md dugc tinh toan tir fu do dugc trong mau ddng nhit va méau pha lodng
theo phuong trinh sau: £,y (f,5r) = (1/D) / [(1/fu -1) + 1/D)]. D 1a hé s6 pha lodng.

MBb hinh v& mirc d6 hép thu nhanh (short oral absorption - SOA) 1a m hinh sang loc
in-vivo dé x4c dinh kha ning thAm th4u cua hop chét vao nfo. Sau con chudt duc Han Wistar
duoc mua tir Beijing Vital River dugc cho dimg liéu qua dudng miéng v6i hop chét véi ham
luong 2 mg/kg trong 1% metylxenluloza. O céc thoi diém 0,25, 0,5, 1, 2, 4 va 7 gidr sau khi
ding lidu, dich ndo tiy (CSF) dugc thu gom tir bé 16n, va cic miu méu (>60uL/thdi
didm/mai vi tri) duoc 14y ra bing cach choc do tim, dua vio cac bng da dong tu EDTA riéng
18, va sau d6 dugc pha losng ngay bing 3 14n thé tich nudc. M ndo dugce thu gom va dugce
1am ddng nhét trong 3 14n thé tich chita dung dich nudc mudi dém phosphat 100mM (d6 pH
=7,4). Tt ca cic mau dugc bao quan & ~ -70°C trude khi phan tich LC/MS/MS.

Céc mAu chuén dugc didu ché bing cich tron bang que mau tréng, dich ndo ddng nhit
va CSF nhén tao c¢6 ndng d6 nim trong khoang tir 0,2 dn 500 ng/mL. Mb ndo ddng nhét
cling véi miu mau dugc két tia bing cach bd sung 3 14n thé tich axetonitril lanh chira chit
chudn noi (40 ng/mL dexametason va 40 ng/mL diclofenac), va 10uL mau CSF dugc két tha
bing 100 pL axetonitril lanh chita chat chudn ndi. Sau khi xody 2 phut va ly tim 5 phut &
14.000 vong/phtt, dich ndi trén bé miit duge phéan tich bing LC/MS/MS (API 4000, Applied
Biosystems, Foster City). Hai by duong cong chuén dugc chay & thoi dim bat dau va két
thiic phan tich mbi mé chira mAu mau. Péi v6i cdc miu ndo va miu CSF, mot dudng cong

chuén dugc phan tich cling véi cdc mAu thir nghiém.
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Nong d6 ndo toan phin, duoc bidu hién bing ty 16 nfo/méu (Kp ) duge do bing
AUC,3/AUC 4, & lodi gdm nhim sau khi diing qua dudng miéng. Phan doan tréng chira hop
chét thir nghiém trong ma trn sinh hoc dugc xac dinh bing thir nghiém gin két & mau va
ndo in vitro. Kyu no V& Kpu csp duge tinh todn bing phuong trinh sau: Kouu nio =
AUC,5/ AUC sy X (£ 50/ fuman) V2 K csp= AUCcse/(AUC gy X £y maw)-

Dit liéu thir nghiém & thir nghiém 2 dbi vé6i cac vi du ctia don sang ché nay ciing nhu

dir liéu thu duge déi véi sapitinib (dang bazo tir do) dugc thé hién trong bang dudi day:

Hop chét Kowunio Kopucsr
Vidul 0,8-1,3 (n=2) 1,0-1,3 (n=2)
Vidu3 1,6 (n=1) 2,6(n=1)

Niam dudi giéi han dinh
sapitinib 0,13(n=1) lugng

chimg td rang cac dic tinh thdm thiu qua hang rio ndo cla céc hgp chét theo sang ché, 1a
vuot troi hon so véi sapitinib. | |

Theo khia canh khéc, sang ché d& cap dén duoc phim chira hop chit c6 cong thire (1),
hoiic mudi dugc dung cua ching, nhu duoc xac dinh trén day, két hop v6i chét pha loang
hogc chét mang dugc dung.

Dugc phim c6 thé & dang thich hop dé ding qua dudng miéng, vi dy, & dang vién nén
hoic vién nang, d& tiém ngoai dudng tiéu héa (bao gém tinh mach, duéi da, trong co, trong
mach hogic tiém truyén) nhu dung dich, huyén phit hogic nhii tuong vo tring, dé ding khu tr
nhu thubc m& hodc kem bodi hodic d& ding theo dudng truc trang nhu vién dan. Dic biét,
duoc phim c6 thé & dang thich hop dé ding qua dudng miéng.

N6i chung, c4c dugc phdm néu trén c6 thé dugce bao ché theo cach thong thudng bing
cach sﬁ dung cac ta dugc thong thudng.

Hop chét c6 cong thirc (I), hodc mudi duge dung cia ching, duge ding cho dong vét
mau néng vdi lidu don vi nim trong khoang 0,01 dén 2000 mg/kg, dac biét 13 2,5-
1000mg/kg, dic biét 1a 5-500mg/kg, va day 13 lidu hiéu qua c6 tic dung diéu tri. Tuy nhién,
lidu luong hing ngay cin thay déi tiy thudc vao vét cha can didu tri, dudng ding thudc cu
thé, va muc do trAm trong ctia bénh cin didu tri. Do d6, liéu t6i vu c6 thé duge xac dinh boi

thdy thudc dang didu tri cho bénh nhan cy thé.
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Theo khia canh khéc, sang ché dé cap dén hop chit ¢4 cong thic (I), hoic mubi duge
dung cua chung, nhu dugce xac dinh trén day dé& ding trong phwong phép diéu tri cho ngudi
hoac dong vat b%ng cach tri li€u.

Do hoat tinh ¢ ché EGFR dot bién hoat hda ctia nd, nén mong mudn céc hop chét c6
cdng thie (I), hodc mudi dugc dung cua chung, c6 tac dung diéu tri cac bénh hojc cac tinh
trang bénh ly trong y khoa chi lién quan téi hodc mot phn lién quan téi EGFR dbt bién hoat
héa, vi dy, bénh ung thu. Cac loai bénh ung thu c6 thé nhay véi viée diéu tri bing céch str
dung céc hop chit c6 cong thirc (T), hogic mudi duge dung cia ching, bao gdm, nhung khéng
chi gigi han &, bénh ung thu buéng tring, bénh ung thu cd, bénh ung thu tryc trang, bénh
ung thu v, bénh ung thu tuy, u thin kinh dém, u nguyén bao x&p, u melanin, bénh ung thur
tidn liét tuyén, bénh ung thu bach ciu, u bach huyét, u bach huyét khong phai Hodgkin, bénh
ung thu phéi, bénh ung thu té bao gan, bénh ung thu da day, khéi u dém da day-rudt non,
bénh ung thu tuyén gidp, bénh ung thu éng mat, bénh ung thu ndi mac tir cung, bénh ung thur
than, u bach huyét té bao 16n tu ghép, bénh ung thu bach cau tiy bao cép tinh, u da tay, u
melanin va u trung biéu mé. Theo phuong 4n cu thé cuia sang ché, loai bénh ung thu c6 thé
nhay véi viéc didu tri bing cach st dung hop chét ¢6 cong thic (I), hoic mudi dugc dung
ctia chting 12 bénh ung thu phdi khong phai t& bao nhd (NSCLC). Theo phuong 4n cu thé
khéc, cac t& bio NCSLC & dong vAt méu néng di ¢ hodc trude d6 di 6 cic thé dot bién
hoat hda & gen EGFR.

- Hop chét ¢6 cong thirc (I), hodc mudi duge dung cua ching, c6 tac dung didu tri cac
tinh trang bénh ly, trong d6 EGFR 46t bién hoat hdéa dugc bao hiam trong sang ché. Theo mot
khia canh cta sang ché, trong d6 EGFR 46t bién hoat héa dugc ding d& chi mot hodic nhiéu
thé dot bién & vi tri gén két ATP (mién kinaza) ctia gen EGFR, dic biét 12 xung quanh céc
Exon 18-21, nhu céc thé dot bién dugc md ta trong WO 2005/094357. Theo mdt khia canh
ctia sang ché, trong d6 EGFR d6t bién hoat héa duge ding dé chi EGFR @6t bién hoat héa
L.858R va/hoac EGFR dot bién hoat hoa khuyét Exon 19. Theo mdt khia canh cta sang ché,
trong d6 EGFR dot bién hoat hoa dugc ding dé chi EGFR dot bién hoat héa L858R va
EGFR d6t bién hoat héa khuyét Exon 19. Theo mot khia canh cuia sang ché, trong d6 EGFR
dot bién hoat héa duge ding dé chi EGFR dot bién hoat héa L.858R. Theo mdt khia canh
khéc cia sang ché, trong 46 EGFR dt bién hoat héa duge ding dé chi EGFR dot bién hoat
héa khuyét Exon 19.

-25-



19497

D dinh ring d6i v6i cac phuong phép didu tri bénh ung thu néu trong ban mé ta nay,
céc hop chét c6 cong thire (I), hodc mudi duge dung cia ching, duge ding cho dong vét cb
v, cu thé hon 13 ngudi. Tuong ty, viée sir dung cac hop chét ¢ cong thire (I), hodc mubdi
duoc dung ctia ching, dé diéu tri bénh ung thu d3 néu trong ban mo ta nay, du dinh réng cac
hop chét ¢ cong thirc (I), hodc mubi duge dung ctia ching, dugc ding cho dong vat c6 vi,
cu thé hon 12 ngudi.

Do d6, theo khia canh khéc, sang ché dé cap dén cc hop chit c6 cong thirc (I), hoic
mudi dugce dung cia chiing, nhur dugce x4c dinh trén day dé dung lam thubc.

Tiép theo, sang ché mé ta viéc sir dung hop chit cé cong thirc (I), hosic mudi dugc
dung cta chung, nhu dugc xac dinh trén day trong viéc san xuft thudc tc ché EGFR d6t bién
hoat héa & ddng vat méu ndng nhu ngudi. |

Vé mit ndy, sang ché md ta viéc st dung hop chét cé cong thirc (I), hodc mudi duoc
dung cta chung, nhu dugc xé4c dinh trén day trong viéc san xuét thubc dé tao ra tic dung
chéng ung thu & déng v4t mau néng nhur ngudi. |

Tiép theo, sang ché mo ta viée sir dung hgp chét c6 cong thuc (I), hodc mubdi duge
dung cua ching, nhu dugc xac dinh trén day trong vi€c san xuét thubc dé dung trong viéc
diéu tri bénh ung thu buéng trl'mg,k bénh ung thli cd, bénh ung thu tryc trang, bénh ung thu
via, bénh ung thu tuy, u than kinh dém, u nguyén bio x6p, u melanin, bénh ung thu tién liét
_tuyén, bénh ung thu bach cdu, u bach huyét, u bach huyét khong phai Hodgkin, bénh ung thu
phéi, bénh ung thu t€ bao gan, bénh ung thu da day, khéi u dém da day-rudt non, bénh ung
thu tuyén gidp, bénh ung thu dng mat, bénh ung thu ndi mac tir cung, bénh ung thu than, u
bach huyét té bao 16n tu ghép, bénh ung thu bach ciu tiy bao cép tinh, u da tiy, u melanin
va u trung biéu mé.

Tiép theo, sang ché mo ta viée sir dung hop chit c6 cong thirc (I), hodc mudi duoc
dung cta ching, nhu duoc xac dinh trén dy trong viéc san xuét thudc dé ding trong viéc
diéu tri NSCLC.

Mit khéc, sang ché mo ta phuong phép trc ché EGFR dot biér_l hoat héa & dong vat
mau néng, nhu ngudi, 6 nhu ciu cin didu tri bao gdm budc cho dong vat ndy ding luong
hitu higu ctia hop chét c6 cong thirc (I), hodc mudi dugc dung cia ching, nhu dugc x4c dinh

trén day.
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Tiép theo, sang ché m6 ta phuong phép tao ra tic dung chéng ung thu & dong vat mau
néng, nhu ngudi, ¢6 nhu cu cin didu tri bao gdm budc cho dong vt ndy dung lugng hitu
hiéu ctia hgp chét c6 cdng thue (I), hodc mubi dugc dung cta chiing, nhu dugc x4c dinh trén
day.

Tiép theo, sang ché mo ta phuong phép tao ra téc dung chéng ung thu & dong vt mau
ndéng, nhu ngudi, cé nhu cAu cin diéu tri bao gém cac budce (1) xac dinh xem ddng vat mau
néng c6 thé dot bién EGFR hoat héa & té bao khdi u hay khong va (2) va néu c6 thyc hién
cho dong vét niy ding luong hitu hiéu ctia hgp chit c6 cong thire (1), hodc mudi dugc dung
cta ching, nhu duge xac dinh trén day. .

Tiép theo, sang ché m6 ta phuong phép diéu tri bénh ung thu budng trimg, bénh ung
thu b, bénh ung thu truc trang, bénh ung thu vii, bénh ung thu tuy, u thin kinh dém, u
nguyén bao x6p, u melanin, bénh ung thu tién 1iét tuyén, bénh ung thu bach cau, u bach
huyét, u bach huyét khong phai Hodgkin, bénh ung thu phdi, bénh ung thu té bo gan, bénh
ung thu da day, khéi u dém da day-rudt non, bénh ung thu tuyén giap, bénh ung thur bng mat,
bénh ung thu ndi mac tr cung, bénh ung thu thin, u bach huyét té bao 16n tr ghép, bénh ung
thu bach cAu tity bao cip tinh, u da tity, u melanin va u trung biéu md, & dong vat mau néng,
nhu ngudi, ¢6 nhu cu cin diéu tri bao gdm budc cho dong vat nay ding luong hitu hiéu cua
hop chét c6 cong thirc (I), hodc mudi duge dung cia chiing, nhu duge x4c dinh trén day.

Tiép theo, sang ché mo ta phuong phap diéu tri NSCLC, & dong vit méu néng, nhu
ngudi, ¢6 nhu ciu cin diéu tri bao gdm budc cho dong vét ndy ding lugng hiru hiéu cia hop
chét c6 cong thire (I), hodc mubi duge dung ciia chiing, nhu dugce x4c dinh trén day.

Theo khia canh khac, sang ché d& cap dén hop chét c6 cong thirc (I), hodc mudi duge
dung cua chiing, nhu dugc x4c dinh trén ddy dé ding trong viée trc ché EGFR ddt bién hoat
héa & déng vat mau ndng nhu nguoi.

Theo khia canh khac, sang ché dé cap dén hop chit c6 cong thirc (T), hodc mubi dugc
dung cta chung, nhu dugc xac dinh trén ddy dé dung trong viéc tao ra tac dung chéng ung
thu & d@ng vat mau néng nhu nguoi. »

Theo mdt khia canh khéc, sang ché @& cip dén hop chét c6 cong thire (I), hosic mudi
duogc dyng cua ching, nhu dugc x4c dinh trén day dé dung trong viéc diéu tri bénh ung thu
budng trimg, bénh ung thu cd, bénh ung thu truc tréng,v bénh ung thu v, bénh ung thu tuy, u

thin kinh dém, u nguyén bao x&p, u melanin, bénh ung thu tién liét tuyén, bénh ung thu bach
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cAu, u bach huyét, u bach huyét khong phai Hodgkin, bénh ung thu phéi, bénh ung thu té bao
gan, bénh ung thu da day, khéi u dém da day-rudt non, bénh ung thur tuyén giap, bénh ung
thu 6ng maét, bénh ung thu ndi mac tir cung, bénh ung thu thén, u bach huyét t& bao 16n tu
ghép, bénh ung thu bach ciu tiy bao cép tinh, u da tily, u melanin va u trung bidu mo.

Theo mdt khia canh khac, sang ché d& cap dén hop chit cé cong thire (I), hoic mudi
dugc dung cua ching, nhu dugce xac dinh trén day dé diing trong viéc diéu tri NSCLC.

Theo mdt khia canh khac, sang ché dé cap dén dugc phidm chira hop chét c6 cong
thirc (I), hodc mudi dugc dung cua chiing, nhu dugce xéc dinh trén day Kkét hop véi chét pha
loding hoic chit mang dugc dung dé diing trong viéc trc ché EGFR d6t bién hoat héa & dong
vat mau néng nhu nguodi.

Theo mét khia canh khéic, sang ché dé cap dén dugc phim chira hop chit c6 cong
thire (I), hodc mudi duge dung ctia chiing, nhu dugce x4c dinh trén day, két hop v6i chit pha
lodng hodc chit mang dugc dung dé dung trong viéc tao ra tdc dung chéng ung thu & dong
- vt mau néng nhu ngudi. |

Theo mdt khia canh khac, sang ché d& cip dén dugc phidm chira hop chit c6 cong
thtte (I), hogic mudi duge dung cila ching, nhu duge x4c dinh trén ddy, két hop véi chit pha
loding hodc chit mang dugc dung dé ding trong viéc didu trj bénh ung thu budng trimg, bénh
ung thu ¢d, bénh ung thu tryc trang, bénh ung thu vii, bénh ung thu tuy, u than kinh dém, u
nguyén bao xf')p, u melanin, bénh ung thu tién liét tuyén, bénh ung thu bach cAu, u bach
huyét, u bach huyét khong phai Hodgkin, bénh ung thu phdi, bénh ung thu té béo gan, bénh
ung thu da day, khéi u dém da day-rudt non, bénh ung thur tuyén giap, bénh ung thu bng mat,
bénh ung thu ndi mac tir cung, bénh ung thu than, u bach huyét t& bao 16n tur ghép, bénh ung
thu bach clu tiy bao cip tinh, u da tity, u melanin va u trung biéu md ¢ dong vat mau néng
nhu nguoi.

Theo mdt khia canh khéc, sang ché dé cap dén dugc phim chira hop chét c6 cong
thire (I), hodc mubdi duge dung ciia ching, nhu dugc x4c dinh trén day, két hop v6i chit pha
lodng hodc chit mang dugce dung dé dung trong viée didu tri NSCLC & dong vt mau néng
nhu nguoi.

Theo khia canh hodc phuong 4n bét k¥ trong s6 céc khia canh hodc phuong 4n da néu
trong ban mo ta ndy, trong d6 bénh ung thu dugc d& cép 1 bénh ung thu c6 thé duogc chon tir
bénh ung thu bué)ng tring, bénh ung thu ¢d, bénh ung thu tryc trang, bénh ung thu vii, bénh
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ung thu tuy, u than kinh dém, u nguyén bao xép, u melanin, bénh ung thu tién liét tuyén,
bénh ung thu bach ciu, u bach huyét, u bach huyét khong phai Hodgkin, bénh ung thu phdi,
bénh ung thu t& bio gan, bénh ung thu da day, khéi u dém da day-rudt non, bénh ung thu
tuyén giap, bénh ung thu 6ng maét, bénh ung thu ndi mac tr cung, bénh ung thu thén, u bach
huyét t& bao 16n tu ghép, bénh ung thu bach clu tiy bao cép tinh, u da tity, u melanin va u
trung biéu mé.

Theo khia carth hodc phuong 4n bét ky trong s6 cac khia canh hogic phuong 4n da néu
trong ban mo ta ndy, trong d6 bénh ung thu dugc dé cap, dic biét 1a bénh ung thu nay c6 thé
dugc chon tir bénh ung thu phéi. Theo mot khia canh khéc nita, dic biét 13 bénh ung thu nay
¢6 thé duge chon tir bénh ung thu phdi khong phai té bao nhé. Theo mét khia canh khic nita,
d3c biét 12 bénh ung thu ndy c6 thé dugc chon tir bénh ung thu phdi khong phai té bao nhé
khong di cin. Theo mot khia canh khac nira, ddc biét 1a bénh ung thu nay co6 thé dugc chon
tir bénh ung thu phdi khong phai té bao nhé di can.

Hop chét theo sang ché c6 thé dugc ding véi chét bd trg va/hodc thude didu tri wu
tién vi/hodc thube didu trj thay thé cho cac bénh nhan bji NSCLC mang EGFR d6t bién hoat
héa, c6 va khong cd di cin CNS, dic biét 1a di can ndo va/hodc di cin mang ndo mém.

Theo mot khia canh khac, bénh ung thu & tinh trang khong di cén.

Theo mdt khia canh khac, bénh ung thu & tinh trang di cén.

Theo mot khia canh khac ctia sang ché, ddc biét di cin 12 di cin CNS.

Theo mét khia canh khéc, déc biét di can CNS 1a di cén néo. .

Theo m6t khia canh khéc, dac biét di can CNS 1a di cdn mang ndo mém. Mot sb bénh
nhéan bji NSCLC ¢6 di cin CNS nhét dinh, dic biét 1a di cin nfo vd/hodic di cin mang ndo
mém, ¢6 céc tridu chimg CNS, nhu chimg nhitc ddu va chimg ndn. Pdi véi cac bénh nhén
ndy, viéc xa tri toan bd ndo (whole brain radiation therapy - WBRT) c6 thé dugc st dung dé
cai thién cac triéu chimg nay. Hop chit theo sing ché c6 thé c6 kha ning ting cudng tic
dung khang khéi u cia WBRT ciing nhu cai thién tiép cac triéu chimg CNS khi duge sir
dung két hop véi WBRT.

Phuong phép diéu tri thong qua hoat tinh ciia EGFR dot bién hoat héa da duogc xé4c
dinh trén ddy c6 thd duoc ding 1am phuong phép tri liu duy nhét hogic c6 thé bao gdm,
ngoai hop chét theo sang ché, thudng phiu thuit hogc xa tri (vi du, WBRT nhu d3 néu trén)
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hodic héa tri liéu. Phuong phép hoéa tri liéu nay c6 thé bao gdm mét hosc nhiéu tic nhan
chéng fao khéi u dudi day:

(i)  khang thé khang CTLA-4;

(ii)) = (2-hydroxy-etoxy)-amit ctua axit 6-(4-bromo-2-clo-phenylamino)-7-flo-3-
metyl-3H-benzoimidazol-5-carboxylic (nhu duge boc 16 trong WO 2007/076245) hodic mubi
dugc dung cta chung;

(iii)  khéng thé khang PD-L1;

(iv)  1-[(1S)-1-(imidazo[1,2-a]pyridin-6-yl)etyl]-6-(1-metyl-1H-pyrazol-4-yl)-1H-
[1,2,3]triazolo[4,5-blpyrazin (Hop chét 270 of WO 2011/079804) hoiic mudi dugce dung cua
chung;

(v)  khéng thé khang PD-1; hoic

(vi)  khéng thé chii van OX40.

Pic biét, khang thé khang CTLA-4 1a tremelimumab (nhu dugc bdc 16 trong US
6,682,736). Theo mét khia canh khéc ctia sing ché, dic biét 12 khang thé khéang CTLA-4 13 -
ipilimumab (dugc bén trén thi trudng béi Bristol Myers Squib dudi tén YERVOY®).

Pic biét, “(2-hydroxy-etoxy)-amit cia axit 6-(4-bromo-2-clo-phenylamino)-7-flo-3-
metyl-3H-bénzoimidazol-5-carboxylic (nhu dugc bdc 16 trong WO 2007/076245) hodc mubdi
duge dung cta ching” 13 mudi hydro sulphat ctia (2-hydroxy-etoxy)-amit ctia axit 6-(4-
bromo-2-clo-phenylamino)-7-flo-3-metyl-3H-benzoimidazol-5-carboxylic. Cu thé hon, mubi
hydro sulphat 1a hgp chéit:H,SO, voity 1€ 1:1. .

DPic biét, khang thé khang PD-L1 1a khang thé nhu dugc bdc 10 trong US
20130034559 (MedImmune). Theo mdt khia canh khéc ctia sang ché, dic biét 13 khang thé
khéng PD-L1 14 khéng thé nhu d4 duoc bdc 1§ trong US 2010/0203056 (Genentech/Roche).
Theo m6t khia canh khac ciia sang ché, dic biét 1a khang thé khang PD-L1 13 khéng thé nhu
da dugc boc 16 trong US 20090055944 (Medarex). Theo mot khia canh khac cia sang ché,
dic biét 13 khang thé khang PD-L1 1 khang thé nhu di duoc boc 16 US 20130323249
(Sorrento Therapeutics).

Pic biét, khang thé khang PD-1 13 MRK-3475 nhu dugc boc 16 trong WO
2009/114335 va US 8,168,757 (Merck). Theo mét khia canh khéc ciia sang ché, dic biét 1a
Nivolumab, khang thé khang PD-1 nhu dugc bdc 1§ trong WO 2006/121168 hodc US
8,008,449 (Medarex). Theo mdt khia canh khic ciia sing ché, dic biét khang thé khang PD-1
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13 khang thé nhu dugc bdc 16 trong W0O2009/101611 (CureTech). Theo mét khia canh khac
cla sang ché, dic biét khéng thé khang PD-1 13 khéng thé nhu duoc bdc 10 trong
W02012/145493 (Amplimmune). Theo mét khia canh khac ciia sang ché, dic biét 13 khang
thé khang PD-1 13 khang thé nhu dugc boc 16 trong US 7,488,802 (Wyeth/MedImmune).

Dic biét, khang thé khang OX40 13 khang thé nhu dugc bdc 16 trong US20110123552
(Crucell). Theo mdt khia canh khac ctia séng ché, dic biét khang thé khang PD-1 13 khang
th8 nhu dugc boc 16 trong US 20130280275 (Board of Regents, Univ. of Texas). Theo mot
khia canh khéc ciia séng ché, dic biét khang thé khang PD-1 14 khang thé nhu dugc boc 16
‘trong WO 99/42585 (Agonox) va WO 95/12673 va WO 95/21915.

Theo khia canh khéc, sang ché d& cop dén dang két hop thich hop dé ding trong viée
diéu tri bénh ung thu bao gdm hop chét c6 cong thirc (I) nhu duge xac dinh trén ddy hodc
mudi duge dung cua chung va bét ky mot trong sb céc tic nhan chdng tao khéi u da liét ké
trong cac muc (i) — (iv) néu trén.

Do d4, theo mdt khia canh khac, sang ché dé cép dén hop chét c¢6 cong thic (I) hodc
mubi duge dung cta ching két hop véi tic nhan chéng tao khdi u duoc chon tir mét tac nhan
da dugc liét ké trong cac muc (i) — (iv) néu trén, trong d6 thust ngir “dang két hop” dugc str
dung thi cin phai hidu ring thuat ngi néy dung dé chi viéc ding ddng thoi, riéng r& hoic 1an
Iuot. Theo mdt khia canh cua sang ché, “dang két hop” duoc ding dé chi viéc ding dong
thoi. Theo mdt khia canh khac cua sang ché, “dang két hop” dugc ding dé chi viéc ding
riéng r&. Theo mot khia canh khac clia sang ché, “dang két hop” dugc ding dé chi viéc ding
14n luot. Khi ding 14n luot hoic riéng r8, thi viéc dimg tri hodn thanh phin thir hai 13 khong
nén dé tranh 1am giam tac dung c6 loi ctia dang két hop.

Theo khia canh khac, séng ché dé cap dén duoc phim chira hop chit c6 cong thirc (I)
hozic mudi dugc dung ciia chiing két hop véi tac nhan chdng tao khéi u dugc chon tir mot tac
nhan d3 liét ké & cac muc (i) - (iv) néu trén, két hop vdi chét pha loéing hodc chit mang dugc
dung.

Theo khia canh khéc, sang ché d& cap dén dugc phidm chira hop chit ¢ cong thirc (I)
hozc mudi duge dung ctia chiing két hop véi tac nhan chdng tao khdi u duge chon tir mot tac
nhan d liét ké & cac muc (i) - (iv) néu trén, két hop vai chét pha lodng hodc chit mang dugc

dung ding dé tao ra hoat tinh EGFR dt bién hoat hoa.
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Theo khia canh khac, sang ché dé cap dén dugc phim chira hop chét ¢6 cong thirc (I)
hodc mubi duge dung ciia ching két hop v6i tc nhan chéng tao khdi u duge chon tir mét tac
nhan d4 liét ké & cac muc (i) - (iv) néu trén, két hop véi chat pha losng hodc chét mang dugc
dung dung d tao ra tac dung chéng ung thu.

Theo khia canh khac, sang ché d& cap dén dugc phdm chira hop chit c6 cong thirc (I)
hodc mubi duge dung ciia ching két hop véi tac nhan chéng tao khéi u duge chon tir mot tac
nhén d3 1iét ké & cac muc (i) - (iv) néu trén, Kkét hop véi chét pha lodng hodc chét mang dugc
dung dé dung trong vigc diéu tri bénh ung thu bufing tring, bénh ung thu cd, bénh ung thu
tryc trang, bénh ung thu v, bénh ung thu tuy, u thin kinh dém, u nguyén bio xép, u
melanin, bénh ung thu tién liét —tuyén-, bénh ung thu bach clu, u bach huyét, u bach huyét
khong phai Hodgkin, bénh ung thu phdi, bénh ung thu té bio gan, bénh ung thu da day, khéi
u dém da day-rudt non, bénh ung thu tuyén gidp, bénh ung thu bng mat, bénh ung thu ndi
mac tir cung, bénh ung thu than, u bach huyét té bao 16n tu ghép, bénh ung thu bach cu tay
bao cAp tinh, u da tily, u melanin va u trung biéu mo.

Theo khia canh khéc, sang ché d& cap dén duoc phdm chira hop chét c¢6 cong thirc (I)
hodc mudi dugc dung cia ching Kkét hop ‘vc’yi tac nhan chéng tao khdi u duogc chon tir mot tac
nhén d4 liét ké & cac muc (i) - (iv) néu trén, két hop véi chét pha loing hogc chit mang dugce
dung d& ding trong viéc diéu tri NSCLC.

Theo khia canh khac, sang ché @ cap dén kit bao gdm hop chét c6 cong thic (I) hodic
mubi duge dung ciia ching két hop vdi tdc nhan chéng tao khdi u dugc chon tir mét tic nhan
da liét ké & cac muc (i) - (iv) néu trén.

Theo khia canh khéc, sang ché dé cap dén kit bao gbm:

a) hop chét c6 cong thirc (I) hodic mudi dugc dung cia ching & dang lidu don vi thir
nhét;

b) tac nhén chéng tao khéi u dugc chon tir mot tac nhan da liét ké & cac muc (i) - (iv)
néu trén; & dang lidu don vi thir hai; va

¢) dd chira dé chira cic dang lidu don vi th nhét va tht hai ndy.

Ngoai viéc str dung chiing @ diéu tri trong y khoa, céc hop chit c6 cong thirc (I),
hodc mudi duge dung ciia ching, 1 cling hitu ich 1am céc cong cu dugc ly trong viéc phat

trién va chuin hoa céc hé thong thir nghiém in vitro va in vivo d¢ danh gia tdc dung cua hoat
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tinh ¢ ché EGFR d6t bién hoat hoa trong cac ddng vat thir nghiém nhu méo, ché, thé, khi,
chudt va chudt nhit, 13 mot phn nghién ctru d6i véi cac tac nhan tri lidu méi.

Trong cac ddu hidu vé dugc phim, quy trinh, phuong phap, st dung va san xuét thube
néu trén, cac phuong 4n v& cc hop chit theo sang ché khic va duge uu tién duge néu trong

ban mo ta cling dugc dung.

Vi du thire hién séng ché

Sang ché dugc minh hoa trong thir nghiém duéi ddy, trong d6 thong thudng la:

()  noi chung, chudi c4c phan tmg dugc thuc hién bing phd khéi sic ky long
(liquid chromatography - LCMS) hoc sic ky mong chim (thin later chromatography -TLC);
thoi gian phan tmg dua ra khong nhét thiét phai dat duge muc téi thidu;

(i)  néu cln, cac dung dich hitu co duge 1am khé trén magie sulfat khan hodc natri
sulfat khan, céc quy trinh xtr 1y dugc thuc hién bing céch sit dung céc k¥ thuit tach 16p
truyén théng, qua trinh bay hoi dugc thyc hién béng cach bay hoi kiéu quay trong diéu kién
&p suét thip hoic trong Genevac HT-4/EZ-2.

(iii)  hiéu suét, khi cAn, khong nhét thiét phai dat hidu suét t6i da, v néu cin, céc
phén tng dugc thyc hién 13p lai néu can lugng san pham phan tmg 16n hon;

(iv)  néi chung, chu tric ctia cic thanh phdm duge x4c nhén bing céac k¥ thuat cong
huéng tir hat nhan (NMR) va/hoic phd khéi; dit liéu phd khdi phun dién thu duge bing cach
str dung Waters ZMD hodc Waters ZQ LC/quang phé khéi ké thu dugc ca dit liéu ion duong
va 4m, N6i chung, chi c6 céc ion lién quan t6i cdu tric gbc duge dua ra; tri sé dich chuyén
héa hoc proton NMR dugc do theo thang delta ¢ 400 MHz bing cach st dung quang phd ké
Bruker NMR hoic quang phd ké Varian NMR. Céc chir viét tét dudi day duge sir dung: s,
vach don; d, vach d6i; pd, vach d6i mot phén; t, vach ba; q, vach bbn; m, vach bdi; br, rong.
Céc proton cé thé trao ddi dugc thuong khong quan sit duge hodc dugc thong bio trong
NMR ctia thanh phdm do n6 trao d6i v6i dung méi da duge dotori héa hodc nuée da duge
dotori hoa thich hop trong dung méi hogc tin hi¢u dugc phén giai yéu vi/hoic rat rong;

(v)  sén phim trung gian khong can dugc tinh ché hoan toan nhung céu tric va do
tinh khiét cua chiing dugc dénh gia bing TLC, HPLC phan tich va/hogc phén tich NMR;

(vi)  trir khi c6 chi din khéc, cot séc ky (bing cach dién ra nhanh) va sic ky long
hiéu suét trung binh (MPLC) dugc thuc hién trén silic oxit Merck Kieselgel (Art. 9385) hogic
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bing cach str dung céc hp silic oxit da dong g6i so bd trén thiét bi sic ky nhanh (SFC) ban
tur ddng (vi du, CombiFlash Companion); va
(vii)  cAc chir viét tit dudi day duoc st dung:
Boc tert-butyloxycacbonyl;
CD;0D doterometanol,
DMSO-d¢  hexadoterodimetylsulfoxit;

CDCl; doterocloform;

PE ete diu mo;

IPA isopropanol;
iPrOAc isopropyl axetat;
MTBE metyl tert-butyl ete;
DCM diclometan;

THF tetrahydrofuran;

RT nhiét 49 trong phong;
MeOH metanol; '
EtOH etanol; va

EtOAc etyl axetat.

Nhiéu xa tia X trén mau bot

Thiét bi phan tich: Panalytical Empyrean. MAu nhi&u xa bt tia X trén mau bot duge
x4c dinh bing cach dua mAu chira nguyén liéu tinh thé 1én dung cu gitt tinh thé don Si va dat
mong méau 1én 16p méng véi sy trg gitip cla tém kinh ctia kinh hién vi. Vi tri 20 dugc dinh
¢ theo tiéu chudn bot Si Panalytical 640. Mau dugc birc xa béng céc tia X tao ra bai 6ng hoi
tu 16n, dai bang ddng van hanh & 45kV va 40mA vdi budc séng Kal = 1,540598 angxtrom
va Ka2 = 1,544426 angxtrom (ty 18 cuong d6 Ko2/ Kal bing 0,50). Ngudn tia X chuin truc
dugc cho di qua bd khe phén ky chay theo chuong trinh & 10 mm va viéc phét tia phan xa
truc tiép qua khe chéng tan xa 5,5 mm. MAu duoc tiép xtic trong 12,7 gidy trén sb gia 2-theta
12 0,0167° (m6 hinh quét lién tuc) trohg khoéng tir 3 dén 40 do 2-theta theo kiéu theta-theta.
Thoi gian chay 13 3 phut va 57 gidy. Thiét bi duoc trang bi b dd RTMS (X'Celerator). Viéc
bét gitr d6i chimg va dir liéu duoc thuc hién bing Dell Optiplex 780 XP xir Iy bang phan
mém thu thap dir liéu. Nguoi c6 hiéu biét trung binh trong linh vyuc v& nhidu xa tia X trén
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mau bot sé biét ring cuong do tuong dbi cua cac pic cé thé bi anh huédng boi, vi dy, cac hat
¢6 kich ¢& 16n hon 30 micro va ty 1& co khong don nhét c6 thé 4nh huéng t6i viée phan tich
cac mau. Cac Ngudi ¢ hidu biét trung binh trong linh vire k¥ thuét nay cling s& biét rang vi
tri phan xa co thé bj anh hudng béi d6 cao chinh xac ma tai d6 mau dugc dit trong nhiu xa
ké va hidu chuén & muic 0 ciia nhidu xa ké. Mtrc d6 phing bé mit miu ciing c6 thé c6 anh
hudng nhd. Do do, dir li¢u cia phé nhiéu xa c6 mit khong duogc dua ra & dang tri s6 tuyét

doi.

Do nhiét lugng quét phan biét

Thiét bj phan tich: Céc thit bi TA Q200 hozic Q2000 DSC. Nguyén liéu thudng it
hon 5mg dugc dung trong khay nhém tiéu chudn dugc diy bing nip dugc gia nhiét trong
khoang nhiét d9 tir 25°C dén 300°C véi téc do gia nhiét cb dinh bing 10°C trén mot phut.

Khi sach st dung nito dugc sir dung & téc do chay 50ml trén mot phit.

Hop chit trung gian 1

Axit 5-hydroxy-4-metoxy-2-nitrobenzoic

O o
/OﬁOH _NeOR o OH
o NO, ~o NO,

Axit 4,5-dimetoxy-2-nitrobenzoic (145 g, 0,639 mol) dugc hoa tan trong dung dich
chtra natri hydroxit (6N, 600mL) va dugc gia nhiét & 100°C trong 3 gid. Hon hop duge 1am
lanh d&n nhiét do trong phong, va dugc rét vao hdn hop chira axit clohydric ddm dic va nudce
d4 dap nhé (d6 pH<2). Hon hop ndy dugc loc, va banh loc duge 1am kho & tao ra hop chét

trung gian 1 (149 g, thd) & dang chét rdn mau vang, dugc sir dung tiép ma khong cin tinh ché
thém. '"H NMR (DMSO-dg 400MHz): 57,34 (s, 1H), 6,89 (s, 1H), 3,80 (s, 3H).

Hop chét trung gian 2

Axit 2-amino-5-hydroxy-4-metoxybenzoic
0] ‘ 0}

H,, 10%Pd-C
HODfl\OH T2 TR MO OH
CH,OH
~o NO, ~o NH,
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Hdn hop chita hop chit trung gian 1 (50 g, 93,85mmol) va 10% Pd/C (5 g) trong
MeOH (1,2 L) duge khu_éy trong moi trudng khi H, (50 psi) & nhiét d§ trong phong trong 4
gi®. Hon hop dugc loc va dugc rira bing MeOH (10 x 1 L). C4c phin chiét MeOH d3 gom
lai dugc co dé thu duogc hop chét trung gian 2 (27,7 g, hiéu suét 64%) & dang chét rén mau

den dugc st dung tiép ma khong cin tinh ché thém.

Hop chit trung gian 3
7-Metoxyquinazolin-4,6-diol

NH
L OH

0]
HO:CE“\ on N HO SN
~o NH, hxﬁgu? i?;%” o N/)
B4 sung formamidin (101 g, 0,96 mol) vio huyén phii chita hgp chét trung gian 2
(88, 0,48 mol) trong 2-metoxyetanol (2 L) va hdn hgp phan tmg dugc hdi luu qua dém. Hén
hop phan tmg duoc cd, duge pha loang bing nude (1,5 L) va duge trung hoa (dén d6 pH = 7)
bing amoniac. Hon hgp ndy dugc loc va phin két tha dugc rira b%ng nuée. Phin két tia ndy
duoc 1am khé trong didu kién 4p suét thap dé thu dugc hop chit trung gian 3 & dang chét rin
mau ndu (62 g, hiéu sut 67%). "H NMR (DMSO-ds 400MHz): § 7,89 (s, 1H), 7,36 (s, 1H),
7,08 (s, 1H), 3,88 (s, 3H). '

‘Hop chét trung gian 4
4-Hydroxy-7-metoxyquinazolin-6-yl axetat
OH OH
HO N AcCl AcO \
N N

B4 sung timg giot axetic clorua (52,9 g, 0,68 mol) vao huyén phit chira hop chit trung
gian 3 (52 g, 0,27 mol) va pyridin (53,6 g, 0,68 mol) trong DCM khan (1 L) va hén hop duge
khudy qua dém & nhiét do trong phong. Hon hop ndy duge rét vao nude (1 L) va dugc chiét
mdt vai 14n bing DCM. Lép hitu co gom lai dugc rira bing nude mudi, dugc 1am khd trén
Na,S0,, dugc cb dé thu duge hop chét trung gian 4 13 chit rin mau den (63,2 g, hidu sut
100%). 'H NMR (DMSO-ds 400MHz): § 8,62 (s, 1H), 7,88 (s, 1H), 7,37 (s, 1H), 3,95 (s,
3H), 2,74 (s, 3H).
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Hop chét trung gian 5
4-clo-7-metoxyquinazolin-6-yl axetat
ci
POCI3 AcO
OO = P

o

Huyén phu chita hop chét trung gian 4 (75,6 g, 0,323 mol) trong POCl; (287mL)
duoc gia nhiét t6i hdi luu trong 0,5 gid. Hon hop phén tng dugc ¢d va duéc‘pha Jofing bang
DCM (500mL), dugce rét vao nude (500mL), dugce loc va dugce rira bﬁng DCM. Lép hitu co
gom lai duge rira bng nuéc mudi, duge 1am khé trén Na,SO, va duge ¢d. Tinh ché bing sic
k¥ (PE/EtOAc = 1/1) d& thu dwoc hop chit trung gian 5 (55 g, hiéu suét 67%) & dang chét
rin mau tring. "H NMR (CDCl; 400MHz): § 8,95 (s, 1H), 7,90 (s, 1H), 7,43 (s, 1H), 4,02 (s,
1H), 2,39 (s, 1H). |

Hop chét trung gian 6
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl axetat

cl ,
AcO HoN ol
) _F HN cl

@

B& sung 2-flo-3-cloanilin (60,5 g, 0,416 mol) vao huyén phii chira hop chét trung gian

~o

5 (100 g, 0,396 mol) trong axetonitril (4 L) va hdn hgp phan tng dugc gia nhiét t6i 80°C qua
dém. Phin két tia duge thu gom bang cach loc va dugc 1am kho trong chan khong dé thu
dugc hop chat trung gian 6 (181 g, d¢ tinh khiét 80%) & dang chét rdn mau tring dugc sir
dung truc tiép cho budc tiép theo ma khong cn tinh ché. '"H NMR (DMSO-ds 400MHz): §
8,93 (s, 1H), 8,82 (s, 1H), 7,67-7,63 (m, 1H), 7,59 (s, 1H), 7,56-7,52 (m, 1H), 7,39-7,35 (m,
1H), 4,02 (s, 3H), 2,39 (s, 3H).

Hop chét trung gian 7
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-ol

-37-



19497

N~ ; N KzCos HN” ; ~Cl

“MeoH  HO SR

@

B4 sung kali cacbonat (138 g, 1 mol) vao dung dich chira hop chét trung gian 6 (181g,

~o ~o

0,396 mol) trong MeOH (2 L) va hén hop phan tmg dugc khudy & nhiét d6 trong phong qua
dém. Hon hop phan tng duge loc va chét rén dugc rira b?mg MeOH. Phéan loc duge co trong
chan khong d& thu dugc hop chit trung gian 7 (280 g, do tinh khiét 60%, chira kali
cacbonat). '"H NMR (DMSO-dg 400MHz): § 8,01 (s, 1H), 7,61-7,58 (m, 1H), 7,27-7,24 (m,
1H), 7,17-7,13 (m, 1H), 6,95 (s, 1H), 6,83 (s, 1H), 3,79 (s, 3H).

Hop chét trung gian 8
tert-Butyl (3R)-4-(clocacbonyl)-3-metylpiperazin-1-carboxylat
Boc-—N\_/NH I;:;;Oig;:zmz BOC—N/\:/("J—{I
Bd sung timg giot pyridin (18 g, 225mmol), tiép d6 13 bd sung tert-butyl (3R)-3-
metylpiperazin-1-carboxylat (15 g, 75Smmol) vao hén hop chira triphosgen (23 g, 75mmol)
trong DCM khan (250mL) & 0°C. Hon hop niy duoc khudy qua dém & nhiét do trong phong.
TLC chi rang ra nguyén lidu ban dau dugc tiéu thu. Hon hop ndy dugc c6 dé thu dugc hop

chét trung gian 8 & dang chét rdn mau vang, dugc sir dung tiép ma khéng cin tinh ché thém.

Hop chit trung gian 9
4-tert-butyl ~ 1-{4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl}  (2R)-2-metyl-

piperazin-1,4-dicarboxylat

/ f A
B°°_N\_/N_< KeCOy DMF A \[]/ N
¢ 75% /)

Hbn hop chita hop chét trung gian 7 (19,2 g, 60mmol), hop chét trung gian 8 dugc
didu ché theo quy trinh néu trén va kali cacbonat (16,6 g, 120mmol) trong DMF khan
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(300mL) duoc khudy qua dém & nhiét d6 trong phong. Hon hgp phéan timg dugc rét vao nudce
(250mL) va dugc loc, va banh lgc duge 1dam kho trong chin khong dé thu dugc hop chét
trung gian 9 (25 g, hiéu sult 75%) & dang chét rén mau vang. HPLC: tg = 2,68 phtt trong sic
ky db 10-80AB_6 phiit (Ultimate XB-C18, 3,0*50 mm, 3 um). LCMS: tg = 0,792 phut trong
séc ky dd 5-95AB_1,5 phut (Welch Xtimate C18, 2,1*30 mm, 3 um), MS (ESI) m/z 546,0

[M+H]".

Hop chét trung gian 10
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2-metylpiperazin-1-carboxylat

I\ Q

Boc\

HN cl HCdioxan_ HN/Y cl
F

l\/N XN F 0,
| )N T aw \ﬂ/ )

| ?

Hbn hop chira hop chét trung gian 9 (8,3 g, 15mmol) trong DCM (100mL) va
HCl/dioxan (10mL, 4M) dugc khudy trong 30 phiit & nhiét d6 trong phong. Sau khi loc, phan -
rén dugc gom lai va tai hoa tan trong nudce, va sau d6 dugc didu chinh dén do pH =38 bﬁ‘mg
NaHCO; bdo hoa. Phin két tua duge thu gom va dugc rira bing CH,Cl,. Chit rin duogc 1am
kho trong chan khéng dé tao ra san phim trung gian 10 (8 g, do tinh khiét 85%) & dang chit

rin mau vang. San phim thd ndy duoc sir dung cho bude tiép theo ma khéng cén tinh ché.

Hop chét trung gian 11
(S)-2,4-dimetylpiperazin-1-cacbonyl clorua
: triphosgen

N ~‘\\ 0
/ (SN, —m—m —N/ (s)\N_<
\__/

—N NH ,uridin, CH,Cl,

Bd sung timg giot pyridin (2,3 g, 28,0mmol) & 0°C tiép d6 13 bd sung (S)-1,3-
dimetylpiperazin (800 mg, 7,0mmol) trong DCM (30mL) vao dung dich chuta triphosgen
(1,04 g, 3,5mmol) trong DCM (20mL) trong diéu kién nitor,b hén hop phén tmg dugc 1am 4m
dén nhiét d6 trong phong va dugc khqu qua dém nhu dugc kiém tra béng TLC (R¢= 0,9,
PE: EtOAc = 1:1). H3n hop dugc ¢b dé tao ra hop chét trung gian 11 (3 g, thd) duge st dung
ma khéng can tinh ché.

Hop chit trung gian 12
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(¥)-tert-Butyl (4-(clocacbonyl)-3-metylpiperazin-1-carboxylat

triphosgen 0
—_— _
Boc—N NH pyridin, CH,Cl, Boc—N N "

B& sung tlmg giot pyridin (18 g, 225mmol,) tiép d6 13 bd sung (+)-tert-butyl 3-
metylpiperazin-1-carboxylat (15 g, 75mmol) & 0°C vao hdn hgp chira triphosgen (23 g,
75mmol) trong DCM khan (250mL). Hdn hop ndy dugc khudy qua dém & nhiét do trong
phong. TLC chi ra ring nguyén liéu ban ddu duoc tidu thu. Hén hop nay duoc c¢d dé thu
dugc hop chét trung gian 12 & dang chét rin mau vang, duoc sir dung tiép ma khong can tinh

ché thém.

Hop chét trung gian 13
(¥)-4-tert-Butyl 1-{4-[(2-flophenyl)amino]-7-metoxyquinazolin-6-yl}2-metylpiperazin-1,4-

o
Boc—N  N—<
HN cl — T B°°\N/Y HN cl
HO ~y F > K/N 0 Sy F
B KoCOs3, DMF he N
\O N/ - o 0 N/)

Hdn hop chita hop chét trung gian 7 (19,2 g, 60mmol), hop chét trung gian 12 dugc

dicarboxylat

didu ché theo quy trinh néu trén va kali cacbonat (16,6 g, 120mmol) trong DMF khan
(300mL) dugc khudy qua dém & nhiét d6 trong phong. Hon h(jp phén Umg dugc rét vao nudce
(250mL) va duogc loc, va banh loc duge 1am kho trong chén khong dé thu dugc hop chét
trung gian 13 (25 g, hiéu suét 75%) & dang chét rin mau vang. HPLC: t = 2,68 pht trong
sdc ky d6 10-80AB_6 phut (Ultimate XB-C18, 3,0*50 mm, 3 um). LCMS: tg = 0,792 phut
trong sic ky d6 5-95AB_1,5 phiit (Welch Xtimate C18, 2,1*30 mm, 3 um), MS (ESI) m/z
546,0 [M+H]".

Hop chét trung gian 14:
(¥)-4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl-2-metylpiperazin- 1-carboxylat
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BOC\N/Y HNQ\CI HCldiox HN/\( HNQ\CI
k/N\g/om F — k/ F
(|3 N HCI |
Hon hop chita hgp chét trung gian 13 (25 g, 46mmol) trong dung dich chira
HCl/dioxan (250mL, 4M) dugc khudy trong 30 phut & nhiét do trong phong. Chét rén duge
thu gom va ti hoa tan trong nudc, va sau d6 duogc didu chinh dén do pH = 8 with bdo hoa
NaHCOs. Phan két tua dugc thu gom va dugc rira béng CH,Cl,. Chét rén dugc 1am kho trong
chan khong @ tao ra san phdm (19 g, hidu sut 93%) & dang chit rin mau vang. HPLC: tg =
1,58 phiit trong sic ky d6 10-80AB_6 phut (Ultimate XB-C18, 3,0*50 mm, 3 um). LCMS: tg
= 0,638 phut trong séc ky d6 5-95AB 1,5 phiit (Welch Xtimate C18, 2,1*30 mm, 3 um), MS
(ESI) m/z 445,1 [M+H]". "H NMR (CD;0D 400 MHZ): 0 8,44 (s, 1H), 8,08 (s, 1H), 7,60 (t,
1H), 7,39 (t, 1H), 7,27-7,20 (m, 2H), 4,41 (s, 1H), 4,00 (s, 3H), 3,08-2,79 (m, 4H), 1,43 (brs,
3H).

Vidul
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat
HN HNQ\CI >N HN/Q\CI
O/ o R (HCHO)n (/Y e
\ﬂ/ NaBH;CN j]/
) 88% )

I I

B sung natri xyanoborohydrit (2 g, 32mmol) vao hdn hop chira hop chét trung gian
10 (8 g, 15mmol, do tinh khiét 85%) va paraformaldehyt (1 g, 32mmol) trong MeOH
(100mL) va hén hgp phan tmg dugc khudy & nhiét d9 trong phong qua dém. HOn hop phan
ting dugc cb trong chan khéng, phan cin ling dugc pha lodng bing nudc va duge chiét bing
EtOAc (3x100mL). Lép hitu co gom lai duge rira bing nuéc mudi, dugc 1am khd trén natri
sulfat khan va dugc 6 trong didu kién 4p sut thap. San phdm thé duge tinh ché bing HPLC
diéu ché pha dao (cot: synergi 77*250,10um, gradien: 5-35% B (A = nu6c/0,05% axit
formic, B = axetonitril), t(‘)c.d(f) chay: 140mL/phut). San phdm mong muén chira phan doan
ndy dugc trung hoa bang dung dich kali cacbonat bdo hoa va dugc chiét bang EtOAc. Lép
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hitu co gom lai duge c6 trong chan khéng va dugc dong kho dé tao ra hop chét & vi du 1 (4
g, hiéu suét 58% trong 2 budc) & dang chit rin mau tring.

LC-MS: tg = 1,406 phut trong séc ky db 4 phat, MS (ESI) m/z 460,0 [M+H] *

SFC: tg = 1,637 phiit trong sic ky d 3 phut (Chiralpak AD-3 50*4,6mm LD, 3um), MS
(ESI) m/z 460,1 [M+H]"

'H NMR (CDCl; 400MHz): § 8,76 (s, 1H), 8,53-8,48 (m, 1H), 7,65 (s, 1H), 7,44 (brs, 1H),
7,34 (s, 1H), 7,19 - 7,15 (m, 2H), 4,51-4,50 (m, 1H), 4,20-4,05 (m, 1H), 3,99 (s, 3H), 3,50-
3,30 (m, 1H), 2,87 (d, 1H), 2,73 (d, 1H), 2,35 (s, 3H), 2,35-2,25 (m, 1H), 2,13-2,11 (m, 1H),
1,47 (s, 3H).

Vidul, dang A

Nguyén li€u dang A dugc tao ra béng cach gia nhiét hgp chét & vi du 1 t6i 140°C.
Khoang 10 mg hop chét & vi du 1 duoc dit vio khay nhom. Khay nady dugc gia nhiét t6i
140°C véi tdc d9 gia nhiét 10°C/phut bang cach sir dung phuong phap do nhiét lugng quét
phan biét (DSC) va sau d6 dugc 1am ngudi dn nhiét d6 trong phong trong didu kién khi nito.

Nguyén lidu dang A ciing duoc tao ra bing cach 1am bay hoi chdm hop chét & vi du 1
trong IPA. Khoang 10 mg hop chét & vi du 1 duoc cin vao 1o nhéd dung tich 3 mL, 0,25mL
IPA dugc bd sung dé hoa tan chét rin. Sau khi 1am bay hoi & nhiét d6 trong phong trong 24
gid, hop chét & vi du 1 (dang A) thu dugc.

Nguyén liéu dang A ciing dugc tao ra bing cich tao huyén phii diic hop chit & vidu 1.
trong MTBE trong 24 gid & 50°C. Khoang 10 mg hop chit & vi du 1 duge cin vao lo nhé
dung tich 3 mL, ImL MTBE dugc bd sung va sau d6 huyén phi duoc khudy trong 24 git &
50 °C @ thu dugc hop chét & vi du 1 (dang A).

Nguyén liéu dang A ciing dugc tao ra bing cach bd sung khing dung méi
EtOAc/heptan. Khoang 10 mg hop chit & vi du 1 duge can vao lo nhd dung tich 5 mL, 1mL
EtOAc dugc bd sung d hoa tan chét rédn va 4mL khing dung méi heptan dugc bd sung tir tir
vao lo nhé ndy. Hon hop nay dugc khudy trong 24 gidr & nhiét do trong phong dé thu duoc
hop chét & vi du 1 (dang A).

M3u nhiéu xa bét tia X trén miu bot cia hop chit & vi du 1 (dang A) chimg t6 ring
nguyén liéu 13 & dang tinh thé. Nguyén liéu niy c6 diém néng chay bing 192,4°C (ban dau).

-42-



19497

Vidul,dang E

Khoéang 10 mg hop chit & vi du 1 duge can vio lo nhé dung tich 5mL, 0,25mL THF
dugc bd sung dé hoa tan chét rén, sau d6 4mL khang dung méi heptan duge bd sung vao lo
nhé nay va hdn hop dugc khudy trong 24 gid & nhiét do trong phong trudc khi tach riéng
chét rin. MAu (dang E) dugc xé4c dinh 1 dang tinh thé bing XRPD va c6 diém néng chay
bang 194,2°C (ban dau).

Vidul,dangI

Khoéang 10 mg hgp chét & vi du 1 duge can vao lo nhd dung tich 3mL, bd sung 1mL
H,0 vao lo nhd ndy va huyén phii dugc khudy trong 24 gid & 50°C trudce khi tach riéng chét
rin. Miu (dang I) dugc x4c dinh 13 dang tinh thé bing XRPD va c6 diém néng chay bing
193,3°C (ban diu). | |

Vidu 1, dangJ |

Khoang 10 mg hop chit & vi du 1 dugc can vao lo nhéd dung tich 3mL, bd sung ImL
H,0 vao 1o nho ndy va huyén phii dugc khudy trong 24 gir & nhiét d6 trong phong trudce khi
tach riéng chét rin. Mau (dang J) dugc xé4c dinh 13 dang tinh thé bing XRPD va c6 diém
néng chay bing 193,3°C (ban diu).

Vidu2

4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-
carboxylat hydroclorua

K/ HN/Q\CI HCI \I‘\L/ HNQ\CI
N — N_O oy F
IS0 IBO®;
o ” hoo  © o N7
12 12A

Hop chit & vi du 1 (1,8 g) dugc hoa tan trong axetonitril (5SmL), sau d6 bd sung tir tir
HCI IN (5mL), dung dich dugc 1am khé bing cach déng kho dé tao ra hop chit & vi du 2
(1,93 g) & dang chit rin mau vang. LC-MS: t; = 1,355 phut trong séc ky db 4 phut, MS (ESI)
m/z 460,1 [M+H]"*. SFC: tg = 1,773 phiit trong séc ky dd 3 phut (Chiralpak AD-3 50*4,6mm
1.D, 3um), MS (ESI) m/z 460,1 [M+H]". '"H NMR (CD;0D 400 MHz): § 8,55 (s, 1H), 8,33 -
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8,16 (m, 1H), 7,56 (t, 1H), 7,45 (t, 1H), 7,33 (s, 1H), 7,28 - 7,20 (m, 1H), 4,81 - 4,59 (m,
1H), 4,52 - 4,15 (m, 1H), 4,10 - 3,95 (m, 3H), 3,74 - 3,48 (m, 3H), 3,35 (br. s., 1H), 3,24 -
3,09 (m, 1H), 2,97 (s, 3H), 1,54 (br. s., 3H). [a]p2 = -14,96 (c10, DMSO).

Tao ra mubi mono-HCI dang A; & vi du 2

B sung 0,35mL oIPA, tiép d6 13 0,217mL axit clohydric vao khoang 10 mg hop chét
& vi du 1. Dung dich dugc ddy chit bing nut va cho khudy trén trén dia may khudy tir. Trong
khi khudy tron, quan sat thdy mot sb két tia tring. Sau khoang 24 gid, mau dugc tach ra va
dugc 1am kho & nhiét d6 trong phong bang chan khong. Dang (mudi mono-HCI dang A,) ndy
‘duge x4c dinh 13 dang tinh thé bing XRPD va c6 diém néng chay bang 259,6 °C (ban diu).

Mubdi mono-HCI dang A, ciing dugc tao ra bing phan tmg két tinh ctia hop chit & vi
du 1 va axit clohydric trong EtOH & nhiét d6 trong phong. Bé sung 0,35mL EtOH vao
khoang 10 mg hop chit & vi du 1 dé hoa tan chét rén, sau d6 0,217mL axit clohydric dugc bd
sung vao dung dich ndy. Dung dich dugc diy chit bang niit va cho khudy tron trén dia may
khudy tir. Trohg khi khudy tron, quan sat thiy mot sé két tia tring. Sau khoang 24 gidy, mau
dugc tach ra va duge 1am kho & nhiét do trong phong bang chan khong. Dang (mudi mono-
HCI dang A,) ndy duoc x4c dinh 13 dang tinh thé bing XRPD va c6 diém néng chay bang
259,6 °C (ban dau).

Mubi mono-HCl dang A, ciling dugc tao ra béng phéan Ung két tinh coa hop chét & vi
du 1 va axit clohydric trong axeton & nhiét d6 trong phong. BS sung 0,35mL axeton vio
khoang 10 mg hop chét & vi du 1, dé hoa tan chét rén, tiép d6 13 0,217mL axit clohydric.
Dung dich nay duoc day chit bing niit va cho khudy tron trén dia may khudy tir. Trong khi
khqu tron, quan sat the"ly mot sb két tia tra"mg. Sau khoang 24 gi®, miu dugc tich ra va duoc
1am khd & nhiét d9 trong phong béng chan khéng. Dang (mudi mono-HCl dang A;) nay dugc
x4c dinh 13 dang tinh thé bang XRPD va c6 diém néng chay bang 259,6°C (ban dau).

Mubi mono-HC1 dang A, cling dugc tao ra béng phan tmg két tinh hop chit & vidu 1
va axit clohydric trong THF & nhiét d6 trong phong. Bb sung 0,35mL THF vao khoang 10
mg hop chét & vi du 1 d& hoa tan chét rn, sau d6 0,217mL axit clohydric dugc bd sung.
Dung dich duoc ddy chit bing niit va cho khudy tron trén dia may khudy tir. Trong khi khudy
tron, qlian sat théy mdt sb két tua tréng. Sau khoang 24 gid, mau dugc tach ra va duge 1am

kh6 & nhiét d6 trong phong bing chan khéng. Dang (mudi mono-HClI dang A;) né{y dugc xac
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dinh 13 dang tinh th8 bing XRPD va nhin thdy c6 su khic biét so v6i cic dang trude do.
Nguyén liéu nay c6 diém néng chay bing 259,6°C (ban diu).

Vidu3
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2S)-2,4-dimetylpiperazin-1-
carboxylat
) O /Q\
—N N ~ o
HN/Q j\m L) J<c;| U . HN I Cl
HO F \n/
o N) K,CO3, DMF 0 o N’)

Dung dich chira hop chét trung gian 7 (150 mg, 0,47mmol), hop chét trung gian 11 (1
g, thd) va K,CO;5 (130 mg, 0,94mmol) trong N,N-dimetyl-formamit (10mL) dugc khudy &
30°C qua dém nhu duoc kiém tra bing LCMS. Dung dich ndy dugc loc va duge tinh ché
bing HPLC diu ché pha dao (cot: ASB 150*25mm*5um, gradien: 3-28% B (A =
nuéc/0,05% HCL, B = axetonitril), tbc d6 chay: 30mL/phiit) d& tao ra hop chat & vi du 3 (21,0
mg). LC-MS tg = 1,156 phit trong séc ky db 4 phat, MS (ESI) m/z 460,0 [M+H] * SFC: tg =
2,084 phut trong sic ky dd 3 phit (Chiralpak AD-3 50*4,6mm LD, 3um), MS (ESI) m/z
460,1 [M+H]"; '"H NMR (CD;0D, 400MHz): 88,77 (s, 1H), 8,43 (s, 1H), 7,57-7,50 (m, 2H),
7,38 (s, 1H), 7,32-7,28 (m, 1H), 4,51-4,21 (m, 1H), 4,10 (s, 3H), 3,77-3,35 (m, 5H), 3,27-
3,17 (m, 1H), 2,99 (s, 3H), 1,58-1,49 (m, 3H). “

Vidu4
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl €3] 2,4-dimefylpiperazin—l-

carboxylat

Hr()/ HN/Q\CI (HCHO)n \NK/ HNQ\G
i R N
\[]/ NaBH;CN \ﬂ/
) )
I I
Hdn hop chira hop chét trung gian 14 (1,0 g, 2,0mmol, do tinh khiét 96%),
paraformaldehyt (200 mg, 6,6mmol), axit axetic (400 mg, 6,6mmol) trong MeOH (15mL)
duge khudy trong 2 gid & nhiét do trong phong. Natri xyanoborohydrit (400 mg, 6,6mmol)
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dugc bd sung. Hdn hop phan tmg thu duoc duoc khudy trong 2 gid tiép. Hn hop duge xt 1y
va dugc tinh ché bing HPLC didu ché pha dao (cot: ASB, gradien: 5-30% B (A =
nu6c/0,05% HCI, B = axetonitril), tc d6 chay: 30mL/phit) d& tao ra hop chét & vi du 4 (300
mg, 27% ) & dang chit rdn mau tring. LC-MS tz = 1,099 phit trong sic ky db 4 phit, MS
(ESI) m/z 460,1 [M+H] *; "H NMR (CD,0D 400 MHz): & 8,79 (s, 1H), 8,51 (s, 1H), 7,58-
7,52 (dd, 2H), 7,45 (s, 1H), 7,34-7,30 (t, 1H), 4,71-4,30 (m, 2H), 4,13 (s, 3H), 3,75-3,58 (m,
3H), 3,55-3,42 (m, 1H), 3,27 (s, 1H), 3,02 (s, 3H), 1,62-1,53 (m, 3H).

Vidus ,
Céc dang tinh thé khac cuia 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-y1 (2R)-2,4-

dimetylpiperazin-1-carboxylat

Phuong phép diéu ché - G6c2- | Cudng | Diém
Dang theta (20) | d6 (%) néng
bazo ty cia cua chay
do | | "XRPD | XRPD | (°C)
Dang A Dang bazo tu do v6 dinh hinh dugc gia | 23,3, -1 100,00, |192,4
nhiét t6i 135°C (10°C/phut) 14,3,9.4 | 83,70,
Bay hoi tir tir: IPA, iPrOAc 78,08

Huyén phit ddc trong heptan, MTBE,
DCM/heptan (1/4, thé tich/thé tich),
THF/heptan (1/4, thé tich/thé tich),
iPrOAc/heptan (1/4, thé tich/thé tich) &
nhiét 49 trong phong

-46-



19497

Dang
bazo tu
do

Phuong phép diéu ché

Goc 2-
theta (20)
cua
XRPD

Cuong
do (%)
cda

XRPD

Diém
nong
chay
(°O)

Huyén phi dic trong heptan, MTBE,
axeton/H,0 (1/4, thé tich/thé tich),
MeOH/ H,0O (1/4, thé tich/thé tich),
FEtOH/H,O (1/4, thé tich/thé tich), THF/
H,0 (1/4, thé tich/thé tich),
DCM/heptan (1/4, thé tich/thé tich),
THF/heptan (1/4, thé tich/thé tich),
iPrOAc/heptan (1/4, thé tich/thé tich),
EtOH/heptan (1/4, thé tich/thé tich) &
50°C

BS sung khang dung médi (dung
mdi/khang dung méi): EtOAc/heptan,
DCM/heptan

Nghién 4m: axeton, EtOAc

Dang B

Huyén phii dic trong axeton/ H,O (1/4,
thé tich/thé tich), MeOH/ H,O (1/4, thé
tich/thé tich), EtOH/ H,O (1/4, thé
tich/thé tich), THF/ H,0 (1/4, thé
tich/thé tich) & nhiét d6 trong phong

B6 sung khing dung moi
mdi/khang dung moi): MeOH/ H,O0,
THEF/ H,0, Pioxan/H,0O

(dung

Nghién 4m: EtOH/ H,0 (1/1, thé
tich/thé tich)

6,3,
12,6

3,1,

100,00,
52,07,
35,29

N/A

Dang C

Bay hoi tr tir: THF

B6 sung khang dung mdi (dung
mdi/khdng dung moi): dioxan/hepan

15,6, 8,6,
13,9

100,00,
60,20,
34,59

N/A
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Phuong phap diéu ché Goc2- | Cuong | Pilm
Dang theta (20) | 46 (%) néng
bazo tu cua cla chay
do XRPD | XRPD | (°C)
DangD | Bay hoi tir tir: EtOH 73, 11,4,]100,00, [N/A
Huyén phu dic trong EtOH/heptan (1/4, | 21,0 39,48,
thé tich/thé tich) & nhiét d6 trong phong 23,59
B6 sung khang dung mdi (dung
mdi/khang dung mdi): EEOH/MTBE
DangE |B6 sung khing dung méi (dung |73, 13,7, 100,00, |93,0
moi/khang dung mdi): THF/heptan 13,4 81,83,
74,07
Dang F Bay hoi tir tir: axeton 9,3, 16,0, 100,00, |N/A
21,6 69,50,
57,55
Dang G Bay hoi tir tir: axeton 51, 7,2,]100,00, |N/A
Nghién 4m: DCM 17,0 12,14,
8,13
DangH | Bay hoi tir ti: MeOH 7,7, 212,] 100,00, |N/A
Nghién 4m: MeOH 19,5 41,70,
39,40
Dang I Huyén phu déc trong H,O & 50°C 3,5, 7,0,|100,00, |193,3
9,5 41,22,
32,57
DangJ Huyén phu dic trong H,O & nhiét d§ | 7,8, 7,0, | 100,00, |N/A
trong phong 4,9 49,36,
45,57
Vidub6

Cac dang mudi khic cta 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-

dimetylpiperazin-1-carboxylat
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Dang Phuong phap diéu ché Goéc 2- Cudng dd | DPiém
mudi theta (20) | (%) ciia néng
cua XRPD chay
XRPD ((®)
Mubi HCI | Phan tmg két tinh giita dang bazo tu | 12,3, 100,00, 259,6
dang A do va axit clohydric trong IPA, |13,9,9,3 |40,45,29,34
EtOH, axeton hodac THF & nhiét do
trong phong
Mudi HCI | Phan tmg két tinh gitta dang bazo tu | 6,6, 13,2, | 100,00, N/A
dang B, do va axit clohydric trong|12,6 52,30, 38,68
EtOH/H,O (thé tich/thé tich, 19/1) &
nhiét d6 trong phong, sau d6 lam
bay hoi
Sulfat Phén tmg két tinh giita dang bazo tu | 19,8, 100,00, N/A
Dang A, | do va axit sulfuric trong IPA & nhiét | 20,4, 22,3 36,69, 26,58
do trong phong
Sulfat Phan vmg két tinh gitta dang bazo tu | 7,2, 16,7, | 100,00, 223,7
DangB, |do va axit sulfuric trong EtOH, | 14,5 68,32, 45,68
' axeton, THF hoic EtOH/H,O (fché
tich/thé tich, 19/1) & nhiét do trong
phong
Phosphat | Phan Ung két tinh gilta dang bazo tu 7,0, 16,5, | 100,0, 61,81, | 206,0
Dang A; | do va axit phosphoric trong EtOH & | 22,4 29,12
nhiét d§ trong phong
Phosphat | Phan tmg két tinh gitta dang bazo tu | 5,1, 23,4, | 100,00, 177,8
DangB; |do va axit phosphoric trong | 11,9 18,27, 16,19
EtOH/H,O (thé tich/thé tich, 19/1) &
nhiét 46 trong phong
Maleat Phéan tmg két tinh gitra dang bazo tur | 4,9, 6,6, | 100,00, 108,1
Dang A, | do va axit maleic trong IPA & nhiét | 12,6 93,00, 30,51

do trong phong
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Cudng do

nhi¢t o trong phong

Dang Phuong phép diéu ché Goéc 2- Piém
mudi theta (20) | (%) clia néng
cua XRPD chay
XRPD ((®))
Phan tmg két tinh giita dang bazo tyr
do va axit maleic trong axeton &
nhiét do trong phong, sau d6 lam
bay hoi
| Maleat Phan tng két tinh gitta dang bazo tr | 6,7, 4,5, | 100,00, 120,0
Dang B, | do va axit maleic trong DCM hogc | 20,2 26,67, 11,01
THF & nhiét d6 trong phong
Maleat Phan tmg két tinh giita dang bazo tr | 6,3, 8,5, | 100,00, | N/A
Dang C, | do va axit maleic trong EtOH/H,O | 10,6 87,86, 63,25
(thé tich/thé tich, 19/1) & nhiét do
trong phong, sau d6 1am bay hoi
Tartrat Phan {mg két tinh gitta dang bazo tu | 13,3, 6,6, | 100,00, 158,5
Dang As- | do va tartric axit trong EtOH hoac | 17,6 63,41, 49,61
EtOH/H,0 (thé tich/thé tich, 19/1) &
nhiét d§ trong phong
Fumarat | Phan tmg két tinh gita dang bazo tw | 6,6, 5,2, | 100,00, 212,8
Dang Ag | do va axit fumaric trong axeton & | 20,4 51,69, 29,49
nhiét 6 trong phong
Phéan tmg két tinh gifra dang bazo tur
do va axit fumaric trong IPA & nhiét
do trong phong, sau d6 1am bay hoi
Fumarat | Phan tmg két tinh gifta dang bazo tur | 9,3, 9,8, | 100,00, 205,8
Dang B¢ |do va axit fumaric trong DCM & | 26,7 58,74, 54,18
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Dang Phuong phép diéu ché Goc 2- Cudng dd | Diém
mubi theta (26) (%) cta néng
clia XRPD chay
XRPD ((®)
Fumarat | Phan Gng két tinh gitta dang bazo ty | 7,2, 17,0, | 100,00, 199,2
Dang C¢ | do va axit fumaric trong EtOH/H,O | 6,2 86,58, 54,86
(thé tich/thé tich, 19/1) & nhiét do
trong phong, sau d6 lam bay hoi
Xitrat Phén tng két tinh gitta dang bazo tur | 28,3, 100,00, 157,9
Dang A; | do va axit xitric trong DCM & nhiét | 15,2, 22,2 | 36,42, 26,50
do trong phong
Mudi Phan vmg két tinh gitra dang bazo ty | 6,5, 17,7, | 100,00, 191,8
suxinat do va axit sucxinic trong axeton, | 14,7 31,30, 24,91
dang Ag | DCM hoic EtOAc & nhiét d6 trong
phong
Phan tmg két tinh gitra dang bazo tr
do va axit -sucxinic trong EtOH &
nhiét d§ trong phong, sau d6 lam
bay hoi .
Mudi Phén tmg két tinh gitra dang bazo tu | 6,0, 24,3, | 100,00, N/A
suxinat do va axit sucxinic trong |83 70,58, 62,41
dang Bg | axeton/H,0 (thé tich/thé tich, 19/1)
& nhiét d0 trong phong, sau d6 lam
bay hoi
Adipat Phan ting két tinh giita dang bazo tu | 5,0, 8,5, [ 100,00, 9,38, | 133,4
Dang Ay | do va axit adipic trong DCM & nhiét | 16,6 6,46

do trong phong

Phén tmg két tinh gitra dang bazo tyr
do va axit adipic trong axeton hodc
EtOAc & nhiét 46 trong phong, sau
d6 1am bay hoi
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Dang Phuong phap diéu ché Géc 2- Cudng dd | Diém
mudi theta (20) (%) cta néng
cua XRPD chay
XRPD ()
Adipat Phan ting két tinh giita dang bazo tr | 4,4, 6,2, | 100,00, N/A
Dang By | do va axit adipic trong EtOH & nhiét | 15,7 43,19, 36,16
do trong phong, sau d6 1am bay hoi
Mesylat Phén Umg két tinh gitra dang bazo ty | 13,1, 100,0, 72,46, | N/A
Dang Ay |do va axit metanesulfonic trong | 16,9, 7,2 | 63,66
axeton & nhiét d6 trong phong
Mesylat | Phan tmg két tinh giita dang bazo tu | 18,6, 100,00, 224,0
Dang B;y, |do va axit metanesulfonic trong | 23,0, 19,3 | 94,62, 86,41 4
DCM hodc EtOAc & nhiét 46 trong
phong
Malonat | Phan tmg két tinh giita dang bazo tu | 15,0, 100,00, 157,7
Dang A;; | do va axit malonic trong DCM hodc | 13,1, 10,2 | 65,81, 50,20,
EtOAc & nhi€t 40 trong phong
Phan tmg két tinh gitra dang bazo tur
do va axit malonic trong axeton
hodc EtOH & nhi€t d§ trong phong,
sau d6 1am bay hoi
Benzoat | Phan tmg két tinh giita dang bazo tir | 5,9, 17,0, | 100,00,38,62, | N/A
DangA;;, |do va axit benzoic trong axeton, | 3,7 22,28
THEF, EtOH, DCM hoéc axeton/H,O
(thé tich/thé tich, 19/1) & nhiét do
trong phong, sau d6 lam bay hoi
Benzoat Phén ting két tinh gitra dang bazo tu | 6,0, 26,3, | 100,00, N/A
Dang By, | do va axit benzoic trong EtOAc & | 25,9 56,07, 47,79

nhi¢t d¢ trong phong, sau 46 lam
bay hoi
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Vidu7
4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-

carboxylat suxinat

e Q b HNQC.
T

Hop chét & vi du 1 (10 mg, 0,022mmol) duge hoa tan trong 0,44mL axeton trong lo
nhé. Axit sucxinic (2,57 mg, 0,022mmol) dugc bd sung vao dung dich nay. Hon hep thu
dugc dugc déy chat bing nut va dugc khudy trén dia may khudy tir. Trong khi khudy tron,
quan sét thdy mét s két tia tring. Sau khi khoang 24 gid, chét rdn mau tring dugc tach ra va
duge lam kho & nhiét d6 trong phong trong chén khong. 'HNMR (400MHz, DMSO-dy) 9,74
(s, 1H), 8,47 (s, 1H), 8,22 (s, 1H), 7,51-7,47(m, 2H), 7,34 (s, 1H), 7,30-7,26 (m, 1H), 4,4-4,2
(br, 1H), 3,95 (s, 3H), 3,9-3,7 (br, 1H), 2,82-2,80 (d, 1H), 2,70-2,67 (s, 1H), 2,42 (s, 2H),
2,21 (s, 3H), 2,12-2,10 (m, 1H), 1,94-1,89 (m, 1H), 1,34 (s, 3H).

Tao ra mudi suxinat ctia hop chit & vidu7 Dang Ag

Mubi suxinat dang Ag duogc tao ra theo quy trinh nhu d3 néu trén. Dang ndy (mubi
suxinat dang Ag) duoc xé4c dinh 13 dang tinh thé bing XRPD va c6 diém néng chiy bing
191,8°C (ban dau):

Muéi suxinat dang Ag cling dugc tao ra bing phan tmg két tinh gitta hop chét & vi du
1 va axit sucxinic trong EtOH & nhiét d6 trong phong. Bb sung 0,59mL EtOH vao khoang 10
mg hop chét & vi du 1 d& hoa tan chét ran, sau d6 2,57 mg axit sucxinic dugc bd sung vao
dung dich nay. Dung dich dugc d4y chit bing nit va cho khudy tron trén dia méy khudy tir.
Sau khoang 24 gi® khudy tron, dung dich dugc 1am bay hoi dén khé & nhiét d6 trong phong.
Dang nay (Mudi suxinat dang Ag) dugc x4c dinh 13 dang tinh thé bing XRPD va c6 diém
néng chay bang 191,8°C (ban dau).

Muéi suxinat dang Ag ciing dugc tao ra bing phan tmg két tinh gita hop chit & vi du
1 va axit sucxinic trong DCM & nhiét d6 trong phong. Bd sung 0,25mL DCM vao khoang 10
mg hgp chit & vi du 1 d& hoa tan chit rin, sau d6 2,57 mg axit sucxinic dugc bd sung. Dung

dich nay dugc day chat bing nut va cho khudy tron trén dia may khudy tir. Trong khi khudy
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tron, quan sat thiy mot s két tia tring. Sau khoang 24 gid, mAu duoc tach ra va duge lam
khd & nhiét do trong phong bing chén khéng. Dang ndy (mudi suxinat dang Ag) dugce x4c
dinh 13 dang tinh thé bing XRPD va c¢6 diém néng chay bang 191,8°C (ban diu).

Mubi suxinat dang Ay cling dugc tao ra bing phan tmg két tinh gitra hop chit & vi du
1 va axit sucxinic trong EtOAc & nhiét do trong phong. Bé sung 0,25mL EtOAc vao khoang
10 mg hop chét & vi du 1, dé hoa tan chét rin, sau d6 2,57 mg axit sucxinic duge bd sung.
Dung dich nay dugc ddy chit bang niit va cho khudy tron trén dia may khudy tir. Trong khi
khqu tron, quan sat théy mot sb két tha tréng. Sau khoang 24 gid, mau duoc tach ra va duge
1am kho & nhiét d6 trong phong bing chan khong. Dang nay (mudi suxinat dang Ag) dugce
xé4c dinh 13 dang tinh thé bing XRPD va c¢6 diém néng chay bing 191,8°C (ban diu).
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YEU CAUBAO HQ

1. Hop chét c6 cong thirc (I):

H, CH,
C\U HN a

hodc mudi duge dung cia chung.

2. Hop chit c6 cong thic (I) theo diém 1, trong d6 hop chit niay 1a 4-[(3-clo-2-
flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1 -carboxylat.

3. Mubi duoc dung ctia hop chit c6 cong thirc (I) theo diém 1, trong d6 mudi nay 1a 4-
[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2,4-dimetylpiperazin-1-

carboxylat hydroclorua.

4. Hop chét c6 cong thuc (1), hodc mubi dugc dung cia chiing theo diém bat k¥ trong s6

cac diém tr 1 dén 3, trong d6 hop chit nay & dang tinh thé.

5. Mubi mono-HCI ctia hop chét ¢6 cong thire (I) theo diém 3, trong d6 mudi nay & dang
tinh thé c6 mAu nhifu xa bdt tia X c6 it nhit hai dinh dic trung & khoang 2-theta = 12,3°

va 13,9° véi sai sb do dbi voi mdi goc nhilu xa 12 cong hodc trir 0,2°.

6. Mudi mono-HCl cua hop chét cé cong thie (I) theo diém 3, trong d6 mudi nay & dang
tinh thé c6 miu nhidu xa bdt tia X c6 cac dinh dac trung & khoang 2-theta = 12,3, 13,9,
9.3, 23,3, 18,7, 16,0, 24.6, 26,8, 28,0° véi sai s& do dbi v6i mdi géc nhibu xa 1a cong

hoac trr 0,2°.
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7. Duoc phim chira hop chéit ¢6 cong thirc (I), hosic mudi dugc dung cta ching theo diém

bat ki trong s cac diém tir 1 dén 6, két hop véi chét pha lodng hoic chit mang dugc dung.

8. Hop chét c6 cong thirc (I), hodc mubi duge dung ciia chiing theo diém bét ky trong s6 cac
diém tir 1 dén 6, trong d6 hop chét ndy dugc két hop véi tac nhan chdng tao khéi u duoc
chon tir:

(i)  khang thé khang CTLA-4;

(i)  (2-hydroxy-etoxy)-amit cla axit 6-(4-bromo-2-clo-phenylamino)-7-flo-3-
metyl-3H-benzoimidazol-5-carboxylic hodc mubi dugc dung ciia ching;

(iii)  khang thé khang PD-L1;

(iv)  1-[(1S)-1-(imidazo[1,2-a]pyridin-6-yl)etyl]-6-(1-metyl-1H-pyrazol-4-yl)-1H-
[1,2,3]triazolo[4,5-b]pyrazin hodc mubi dugc dung cia chiing;

(v)  khéng thé khéng PD-1; hodc

(vi)  khang thé chi van OXA40.

9. Hop chét 4-[(3-clo-2-flophenyl)amino]-7-metoxyquinazolin-6-yl (2R)-2-metylpiperazin-1-

carboxylat:
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1/12

Fig. 1: Méu nhiéu xa bjt tia X trén méu bjt ciia dang A
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Fig. 2: Biéu d0 thu nhiét cia dang A
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Fig. 3: MAu nhiéu xa bdt tia X trén miu bjt cia dang E
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Fig. 4: Biéu dd thu nhiét ciia dang E
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Fig. 5: Miu nhiéu xa bdt tia X trén miu bt ciia dang I
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Fig. 6: Biéu d6 thu nhiét ciia dang I
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Fig. 7: Miu nhiu xa bot tia X trén miu bjt ciia dang J
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8/12
Fig. 8: Biéu d6 thu nhiét ciia dang J
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Fig. 9: Miu nhiéu xa bt tia X trén miu bt ciia mudi mono-HCI dang A,
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Fig. 10: Biéu d6 thu nhiét cia mudi mono-HCI dang A,
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Fig. 11: Miu nhifu xa bjt tia X trén miu bjt ciia mudi sucxinat dang Ag
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Fig. 12: Biéu db thu nhiét cia mudi sucxinat dang As
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