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Linh vwe k§ thuit dwoe dé cap

Sang ché d& cap dén hop chét pyrimidin ngung tu c6 hoat tinh wrc ché tyrosin

kinaza, va dugc phém chtra chiing 1am hoat chét.

Tinh trang ky thuit ciia sing ché

Trong té bao c6 rit nhiéu con duong truyén tin hiéu duoc lién két v& mat chuc
nang véi nhau dé kiém soat qua trinh ting sinh, qué trinh sinh truong, qua trinh di can
va qué trinh chét ctia cac té bao (William G. Kaelin Jr., Nature Reviews Cancer 5,
689, 2005). Khi hé kiém soét ndi té bao bj pha v§ béi cac yéu t6 di truyén va moi
trurong thi s& gdy ra viéc khuéch dai hodc ph4 huy con dudng truyén tin hiéu mot cach
bét thuong dan dén phét sinh té bao khéi u (Douglas Hanahan va Robert A. Weinberg,
Cell 100, 57, 2000).

Protein tyrosin kinaza d6ng vai trd quan trong trong qué trinh didu hoa té bao
nhu vay (Irena Melnikova va James Golden, Nature Reviews Drug Discovery 3, 993,
2004), va sy biéu hién bét thudng hoic dot bién cua ching dugc quan sat thdy & cac té
bao ung thu hodc bénh ty mién. Protein tyrosin kinaza la enzym xuc tic qua trinh van
chuyén cic nhém phosphat tir ATP dén tyrosin dugc dinh vi trén co chét protein.
Nhiéu protein thu thé yéu t6 sinh trudong hoat dong nhu céc tyrosin kinaza dé truyén
tin hiéu té bao. Thong thudng, su tuong tac gifta cac yéu t6 sinh trudng va céc thy thé
cta ching kiém soéat qua trinh sinh trudng cia té bao, nhung qua trinh truyén tin higu
bat thuong do dot bién hodc su biéu hién qui muc cua thu thé bat ky trong sb cac thu
thé nay sé& gay ra cac bénh ung thu hodc bénh tu mién khéac nhau nhu bénh viém khdp

dang thap.

Lién quan dén vai trd cla céc tyrosin kinaza nay, cic yéu t6 sinh truéng khac
nhau va thu thé cta ching da duoc nghién ctru, va trong s6 d6 thi tyrosin kinaza yéu tb
sinh trudng biéu bi (EGF) va tyrosin kinaza thu thé EGF (EGFR) di dugc nghién ctu
sau rong (Nancy E. Hynes va Heidi A. Lane, Nature Reviews Cancer 5, 341, 2005).

Tyrosin kinaza EGFR bao gbm thu thé va tyrosin kinaza, va phén phéi cac tin hiéu
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ngoai bao dén nhan té bao thong qua mang té bao. Céc tyrosin kinaza EGFR khéc
nhau duoc phan loai thanh 4 phan nhém dua theo su khac nhau vé cAu trac ctia ching,
tic 13, EGFR (Erb-Bl), Erb-B2, Erb-B3 va Erb-B4, va d biét raing EGFR hoat héa dot
bién, nhu dot bién diém L.858R & exon 21 va cac khuyét doan trong khung & exon 19
ciia mién tyrosin kinaza EGFR, 13 nguyén nhén quan trong giy ra bénh ung thu phéi

khéng té bao nhd.

Trude tién, Gefitinib (AstraZeneca) dugc phat trién 1am phan tir nhé dé tc ché
tyrosin kinaza EGFR, phén tir nho nay trc ché mét cach c6 chon loc va thuan nghich
EGFR (Erb-B1). Erlotinib (Roche) ciing cé déc tinh twong tu. Cac thudc huéng dich
EGFR nay hiéu nghiém déi v6i bénh ung thu phéi khong t€ bao nhdé (NSCLC) va

mang lai su thuén loi trong diéu tri cho bénh nhan méc dot bién hoat hoa EGFR.

Tuy nhién, da c6 bao cédo ring sy phét trién tinh khang 1am gidm hoat tinh cia
thubc cu thé duge str dung trong cac phuong phap diéu tri huéng dich EGFR. Ciing da
¢ bao céo rang khoang mdt nira bénh nhan dugce dung Gefitinib hodc Erlotinib co6 tinh
khang thuéc do tao ra dot bién EGFR T790M thir cip (William Pao et al., Public
Library of Science Medicine, 2(3), 225, 2005, Cancer Res, 67(24), 11924, 2007).
Ngoai ra, hién da phét hién ra rang chét trc ché khong thuén nghich hudng dich dbi véi
EGFR c¢6 loi hon trong viéc dam bao hiéu qua t6t va khic phuc viéc phat trién tinh
khang so véi chét G ché thuan nghich thong thuong nhu Gefitinib va Erlotinib
(Danan Li et al., Cancel Cell 12, 81, 2007; va Anja Michalczyk et al., Bioorganic &
Medicinal Chemistry 16, 3482, 2008). Do d6, chit trc ché khong thuan nghich nhu
BIBW-2992 (Afatinib, Boeringer Ingelheim) (C H Mom et al., British Journal of
Cancer 98, 80, 2007), PF00299804 (Dacomitinib, Pfizer) (Engelman JA, et al., Cancer
Res. 67, 11924, 2007), va AV-412 (AVEO Pharmaceuticals) (Tsuyoshi Suzuki et al.,
Cancer Sci. 98(12), 1977, 2007) da duoc phat trién va hién dang trong giai doan 14m
sang. D3 biét ring cic hop chit nay tao ra lién két cong hoa tri v6i Xystein773
(Cys773) ndm & mién ATP ciia EGFR, nh d6 phong bé khong thuan nghich qua trinh
tw phosphoryl hoé cia EGFR va do d6 trc ché mot cach hiéu qua qua trinh truyén tin
hiéu cua cac té bao ung thu (David W. Fry et al., Proc. Natl. Acad. Sci. U.S.A. 95,
12022, 1998), va co hoat tinh uc ché cao hon so vé6i chét e ché thuan nghich c6 ban

trén thi truong dudi dang chét e ché kép EGFR/HER-2, hodc chét wrc ché pan-HER
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vé hoat tinh in vitro va4 mo hinh carcinom in vivo khac nhau (Jeff B. Smaill et al., J.
Med. Chem. 42, 1803, 1999). Tuy nhién, cic hop chét nay c6 thé gay ra cac téc dung
phu nghiém trong nhu chiing phat ban da, bénh tiéu chdy va giam cin do hoat tinh cao
v6i EGFR WT (kiéu dai) c6 trong céc t€ bao binh thudng, khi ching dugc dung véi
lidu du dé khic phuc tinh khéng gy ra boi dot bién EGFR T790M, v diéu nay lam
cho tng dung 1am sang cta chung bi han ché, (Martin L. Sos, et al., Cancer Res. 70,
868, 2010).

Thir nghiém 1dm sang trén cac chét (rc ché khong thusn nghich trong bénh ung
thu phdi khong t€ bao nhé cho thdy rang, cac hop chat nay da c6 hoat tinh cai thién
nhung tac dung diéu tri vin kém so v&i chit trc ché thuan nghich thong thudong vé mat
phat trién tinh khang cta bénh nhén ung thu. Do do, van can tiép tuc phat trién thudc
mai ¢6 hiéu qua d6i v6i cac bénh ung thu khang thube va khong c6 céac tac dung phu

bét 1oi.

Trong khi d6, cé rt nhidu bang chimg cho thdy céc té bao B (cac té bao lympho
B) va céc té bao T (cac té bao lympho T) déng vai trd quan trong trong viéc 1am phat

sinh bénh viém, bénh tu mién va/hodc cac bénh qua trung gian mien dich.

Vi du, viéc tao tin hi¢u bét thudng c6 thé gdy ra sy tdng sinh va biét hoa té bao B
khac thuong, dAn dén viéc tao ra tt ca cac loai u bach huyét bao gém bénh bach ciu
lympho cAp tinh hoic man tinh khac nhau va ¢6 thé tao thanh c4c tw khang thé din dén

nhiéu bénh viém, bénh ty mién va/hoidc cic bénh qua trung gian mién dich.

Tyrosin kinaza Bruton (BTK) 1a thanh vién ctia ho TEC cla tyrosin kinaza, va
déng vai tro quan trong trong qud trinh hoat hoa té bao B va qua trinh truyén tin hidu.
BTK déng vai trd can thiét trong con duong truyén tin hiéu & té bao B, con dudng nay
lien két céc kich thich thu thé t& bao B (BCR) trén bé mit cta céc té bao B véi dap
ung trong cac té bao phia sau. Ngoai ra, da biét BTK 14 tac nhan diéu hoa quan trong
cho su phéat trién cua t& bao B va qua trinh hoat héa va sy tdn tai cua té bao B trudng
thanh (Khan et al., Immunity 3, 283, 1995; Ellmeier et al., J. Exp. Med. 192, 1611,
2000; Kurosaki, Current Opinion in Immunology 12, 276, 2000; Schaeffer va
Schwartzberg, Current Opinion in Immunology 12, 282, 2000). Do véy, viéc uc ché
BTK c6 thé 12 phuong phap didu tri dé phong bé cic qua trinh clia bénh qua trung gian
té bao B.
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Vi du, da biét rang chudt nhit thiéu hut BTK c6 tinh khang véi bénh khép gay ra
bdi colagen va da chitng minh dwoc chét e ché BTK c6 hiéu lyc phy thudc lidu lugng
& md hinh chudt nhit méc bénh khép (Jansson va Holmdahl, Clin. Exp. Immunol. 94,
459, 1993; Pan et al., Chem. Med Chem. 2, 58, 2007). Do vay, cac chéit e ché BTK

hiéu qua c6 thé c6 ich trong didu trj bénh viém khép dang thap.

Ngoai ra, BTK ciing duoc biéu hién & cac té bao khac véi té bao B va c6 thé lién
quan dén cac qua trinh bénh, nhu cac dudng bao co ngudn gde tir tiy xuong. Ngudi ta
cho ring qu4 trinh mét hat do khang nguyén, bi rc ché trong dudng bao c6 ngudn gbe
tr tuy xuong thiéu hut BTK (Iwaki et al., J. Biol. Chem. 280, 40261, 2005). biéu nay
cho thdy BTK ¢6 thé dugc st dung dé diéu tri bénh 1y do dap ung cta dudng bao nhu

di irng va bénh hen.

Ngoai ra, cac bach cAu mono ma khong c6 hoat tinh BTK, c6 qua trinh san Xuét
TNF-6 giam sau khi kich thich (Horwood et al. ] Exp Med. 197, 1603, 2003). Vi vy,

bénh viém qua trung gian TNF-0 ¢6 thé duge didu bién bing chat e ché BTK.

Hon nita, ¢4 bao céo rang BTK déng vai trd nhu 1a chét diéu hoa trong qué trinh
chét theo chuong trinh (Islam va Smith, Immunol. Rev. 178, 49, 2000). Do v4y, chét
tic ché BTK ¢6 thé hitu ich dé didu tri mot s6 u bach huyét t& bao B va bénh bach cau

(Feldhahn et al., J. Exp. Med. 201, 1837, 2005).

Trong khi do, cac té bao T dong vai trd trong viée truyén tin hiéu dugc phan phéi
qua thu thé té bao T (TCR) trén bé& mit té bao tir cac té bao trinh dién khang nguyén
t61 yéu t tac dong phia sau bang cach hoat héa cac kinaza gian bao khéac nhau nhu
janus kinaza. Tai thoi didm nay, céc té bao T tiét cac interleukin (IL) hodc interferon-6
khac nhau d& hoat héa cc bach ciu khac nhau cling nhu cac té bao B. Protein kinaza
¢6 lién quan dén qua trinh truyén tin hiéu & cac té bao T 1a Janus kinaza (JAK) nhu
JAK1, JAK2, JAK3 va TYK?2, kinaza té bao T gdy cam tng IL-2 (ITK), va ho TEC
ctia kinaza nhu kinaza t& bao lympho nghi (RLK).

Janus kinaza lién quan dén JAK3 di duoc nghién ctru sdu rong véi vai tro la dich
cho céc bénh ty mién va/hodc bénh viém. Trong sb do, khong gidng nhu JAK?2 c6 lién
quan dén su tao mau va tinh ndi can bang hong cAu hodc JAK1 duoc biéu hién trong

cac md khac nhau, JAK3 duoc biéu hién trong té bao lympho va dong vai trd rit quan
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trong trong qué trinh truyén tin hiéu qua céc xytokin khéc nhau, bao gbm, IL-2, IL-4,
IL-7, IL-9 va IL-15 (Flanagan et al, Journal of medicinal Chemistry, 53, 8468, 2010).
Theo cic nghién ctru trén dong vat, JAK3 déng vai trd trong qua trinh truéng thanh

cla céc té bao B va céc t€ bao T ciing nhu trong viéc duy tri chirc ndng cia té bao T.

Vi vay, cac chét trc ché JAK3 c6 thé ¢6 ich trong diéu tri bénh viém khép dang
thép, bénh vAy nén, bénh viém da co dia, bénh luput, bénh da xo cling, bénh déi théo
duong typ I va cac bién ching tir bénh dai duong, bénh ung thu, bénh hen, rbi loan
tuyén giap do tu mién, bénh viém loét dai trang, bénh Crohn, bénh Alzheimer, bénh
bach céu, va cac du hiéu khac trong d6 cin qua trinh tic ché mién dich, nhu cdy ghép
co quan ho#c ghép khac loai (Pesu M, Laurence A, Kishore N, et al., Immunol Rev
223, 132, 2008.; Kawahara A, Minami Y, Miyazaki T, et al., Proc Natl Acad Sci USA
92, 8724, 1995; Nosaka T, van Deursen JMA, Tripp RA, et al., Science 270, 800,
1995; Papageorgiou Ac, Wikman LEK., et al., Trends Pharm Sci 25, 558, 2004).

Trong khi d6, ho TEC khac cua kinaza cling dong mdt vai trd quan trong trong
quéa trinh hoat hoa té bao T (Pamela L. Schwartzberg, et al., Nature Reviews
Immunology 5, 284, 2005). Vi du, su khuyét doan ciia ITK dugc biéu hién mot cach
dic trung & cac té bao T & chudt nhét da dAn dén viéc 1am giam qu4 trinh tdng sinh té
bao gy ra bdi sy kich thich qua thu thé t& bao T va lam gidm qua trinh tiét cac
xytokin khac nhau nhu IL-2, IL-4, IL-5, IL-10 va IFN-6 (Schaeffer et al., Science 284,
638, 1999; Fowell et al., Immunity 11, 399, 1999; Schaffer et al., Nature Immunology
2,1183,2001).

Ngoai ra, & chudt nhét thiéu hut ITK, théy ¢ su suy giam manh mé céc triéu
chitng mién dich cua bénh hen di Ung thuyén gidm va bénh viém phéi, hién tuong
thAm nhdp wa eozin, va qué trinh san sinh ni€ém dich dé dap lai kich thich véi
ovalbumin di nguyén (Muller et al., Journal of Immunology 170, 5056, 2003). Pidu
nay cho thiy chét tic ché ITK c6 thé hitu ich trong diéu tri bénh hen.

Ngoai ra, ITK cling c6 li€n quan dén bénh viém da co dia. P4 c6 bao cdo rang
gen ndy duogc biéu hién cao hon & cic té bao T méu ngoai vi tir bénh nhin méc bénh
viém da co dia thé ning, so véi bénh nhan khong méc bénh hodc bénh nhin méc bénh
viém da co dia thé nhe (Matsumoto et al., International archives of Allergy and

Immunology 129, 327, 2002).
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Trong khi d6, RLK hoat héa qué trinh tiét IL-2 duoc san sinh bdi qua trinh
truyén tin hiéu cua thu thé té bao T cua té bao lach. Do vay, viéc uc ché RLK c6 thé
lam giam cac dap ung khéc nhau cia cac té bao T (Schaeffer et al., Nature

Immunology 2, 1183, 2001; Schaeffer et al., Science 284, 638, 1999).

Ngoai ra, tyrosin kinaza tiy xuong (BMX) c6 li€n quan dén sy di tr cua té bao
bidu mé va té bao ndi mac (Pan et al., Mol. Cell. Biol. 2002, 22, 7512). Vi vay, chét
trc ché BMK c6 thé duoc phét trién 1am chit chéng bénh ung thu dé wc ché su di can

cia cic té bao ung thu va su tao mach.

Nhu néu trén, do kinaza thudc ho TEC nhu BTK, ITK, RLK, BMX va cac dang
khéc va Janus kinaza nhu JAK3 déng vai trd quan trong trong qué trinh hoat hoa cac
té bao B va/hodc cac té bao T ¢ lién quan dén viéc lam phat sinh bénh ctia bénh viém,
bénh ty mién, va cac bénh qua trung gian mién dich, nén hop chit c6 tinh trc ché mot
cach hiéu qua kinaza co thé duoc dung lam tac nhan tri liéu cho cic bénh viém, bénh

tw mién, va cac bénh qua trung gian mién dich khac nhau.

Hon nita, hop chét c6 tinh tc ché BTK lién quan dén qua trinh hoat héa té bao B
gdy cam ung u bach huyét té bao B, va BMX ¢ lién quan dén su di can cia céc té bao

ung thu co thé dugce dung 1am chét chdng bénh ung thu hodc chét khang khdi u.

Vi vy, mot nhiém vu quan trong la can phat trién hop chit ¢6 thé trc ché cac
kinaza trén day va tc ché mét cach c6 chon loc cdc EGFR khac nhau nhu dot bién
T790M tht c4p ciing nhu dot bién didm L858R & exon 21 hodc khuyét doan trong

khung & exon 19.

Mic du céc chét tc ché EGFR khong thuin nghich, tao thanh lién két cong hoa
tri voi Xystein773 (Cys773) nim & mién ATP cia EGFR, c6 thé c6 tac dung uc ché
hoat tinh cua ho kinaza TEC nhu BTK, ITK, RLK va BMX trong d6 xystein c6 mat ¢
cing vi tri nhu vdy trong trinh ty axit amin, cling nhu kinaza nhu JAK3 hodc BLK
(Wooyoung Hur, et al., Bioorg. Med. Chem. Lett. 18, 5916, 2008), nhung van chua c6
hop chét ¢6 thé e ché khong thuan nghich mot cach cé chon loc va mot cach higu qua

EGFR, BTK, JAK3, ITK, RLK, BMX va/hodc BLK khéc nhau.
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Ban chit ky thuit ciia sing ché

Vi vay, muc dich cua sing ché 1a d& xut hop chit pyrimidin ngung tu méi e
ché mot cach c6 chon loc va hiéu qua bénh ung thu hodc khdi u gay ra béi tyrosin
kinaza cua thu thé yéu t sinh truéng bidu bi (EGFR) hoic thé dot bién cta n6 dé giam

tac dung phu bét loi.

Theo mét khia canh khéc, sang ché @& xuit hop chét pyrimidin ngung tu méi c6
thé diéu tri bénh ung thu, khdi u, bénh viém, bénh tu mién, hodc cic bénh qua trung
gian mién dich gay ra boi cac t€ bao lympho B, c4c t€ bao lympho T hoic ca hai hoat
héa bét thuong, béng céch uc ché tyrosin kinaza phi thu thé nhu kinaza thudc ho TEC
(vi du BTK, ITK, BMX hodc RLK) va janus kinaza (vi du JAK3).

Theo mdt khia canh khéac nita, sing ché d xut duoc phim ngin ngira hodc didu
tri bénh ung thu, khéi u, bénh viém, bénh tw mién, hodc cac bénh qua trung gian mién
dich chta hop chét pyrimidin ngung tu méi nay.

Theo m6t khia canh, sdng ché dé xuit hop chét c6 cong thirc (I) hodc mubi dugc

dung cta no:

SN P
Y Ty
Y

Z,NH
@

trong do:

W la O hoic S;

X 1a O, NH, S, SO hodc SOz;

Y 14 nguyén tir hydro, nguyén ti halogen, Cisalkyl hodc Cisalkoxy;

mdi A va B doc 1ap 1a nguyén t& hydro, nguyén tir halogen, hodc di-(Ci-
¢alkyl)aminometyl;

Z la aryl hodc heteroaryl c6 mot hodc nhidu phén tir thé dugc chon tir nhom bao gdm
nguyén t& hydro, nguyén tir halogen, hydroxy, nitro, xyano, Ciealkyl, Ci.salkoxy, Ci-
salkylcacbonyl, Ci.salkoxycacbonyl, di-(C1-salkyl)aminoC»-salkoxycacbonyl, amino,
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Cisalkylamino,  di(Ci-salkyl)amino,  carbamoyl,  Ci.salkylcarbamoyl,  di(Ci-
salkyl)carbamoyl, di(Ci-salkyl)amino-Ca.salkylcarbamoyl, sulfamoyl, Ci-
salkylsulfamoyl, di(Ci-salkyl)sulfamoyl, di-(Ci.salkyl)aminoCs.salkylsulfamoyl, Ci.
salkylsulfonyl,  Ciealkylsulfinyl,  di-(Ci.ealkyl)phosphonyl,  hydroxyCi.calkyl,
hydroxycacbonylCi.salkyl, —CisalkoxyCisalkyl, Ci.alkylsulfonylCi.calkyl,  Ci-
salkylsulfinylCi.ealkyl, di-(Cisalkyl)phosphonylCi-salkyl, hydroxyCs.salkoxy, Ci-
salkoxyCa.salkoxy, aminoCi.salkyl, CisalkylaminoCi.salkyl, di(Ci-salkyl)aminoCi-
salkyl, di-(Ci-salkyl)aminoaxetyl, aminoCa.salkoxy, Ci-salkylaminoCa-salkoxy, di-(Ci-
salkyl)aminoC.¢alkoxy, hydroxyCasalkylamino, Ci-salkoxyCa.calkylamino, aminoCo.
salkylamino, Ci-salkylaminoCa.salkylamino, di(Ci-ealkyl)aminoCz-salkylamino,
heteroaryl, di vong, oxy di vong, thio di vong, sulfinyl di vong, sulfonyl di vong,
sulfamoyl di vong, Crealkyl di vong, Ciealkoxy di vong, amino di vong, Ci.
salkylamino di vong, aminoC.salkyl di vong, cacbonyl di vong, Cisalkyl cacbonyl di
vong, cacbonylCr.ealkyl di vong, Cisalkylthio di vong, Ci-salkylsulfinyl di vong, Ci-
salkylsulfonyl di vong, aminocacbonyl di vong, Ci.calkylamino cacbonyl di vong,
aminocacbonylCi.ealkyl di vong, carboxamido di vong, va Cisalkylcarboxamido di
vong;

aryl 1a nhan thom mot vong hodc hai vong Ce-12;

mdi heteroaryl ddc 14p 1a nhan di vong thom mdt vong hodc hai vong ¢6 5 dén 12 canh

c¢6 mot hoac nhiéu nguyén t N, O hodc S;

mdi di vong doc 14p 1a nhin hetero mot vong hodc hai vong ¢6 3 dén 12 canh no hoic
khong no mot phén ¢6 mot hodc nhiéu N, O, S, SO hoic SO», trong d6 nguyén tir
cacbon tao thanh di vong tuy y c6 mot hoac nhiu phén tir thé dugc chon tir nhém bao
gbdm Ci.¢alkyl, hydroxy, hydroxyCi.salkyl, hydroxycacbonyl, Ci.calkoxy, amino, Ci-
salkylamino, di(Ci-salkyl)amino, di(Ci.salkyl)amino- ~Ci.calkyl, di(Ci-salkyl)
aminocacbonyl, di vong, Ci-¢alkyl di vong, va heteroaryl, va trong do, véi diéu kién di
vong nay tuy y bao gdm nguyén tir nito, nguyén tit nito ndy tuy y c6 phan tir thé duogc
chon tir nhém bao gdm nguyén tir hydro, Ci.salkyl, monohalogenoCi.ealkyl,
dihalogenoCi.alkyl, trihalogenoCi.alkyl, Cs.sxycloalkyl, hydroxyCa.salkyl, Ci-
salkoxyCa-salkyl, Cisalkylcacbonyl, hydroxy-Ci-salkylcacbonyl, Ci-salkoxycacbonyl,
carbamoyl, Ci-salkylcarbamoyl, di-(Ci-salkyl)carbamoyl, sulfamoyl, Ci-
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salkylsulfamoyl, di(Ci-salkyl)sulfamoyl, Ci.calkylsulfonyl, aminoCz.salkyl, Ci.
salkylaminoCa-salkyl, di(C1.salkyl)amino-Ca-alkyl, di(Ci-salkyl)aminoCi.
salkylcacbonyl, di vong, oxy di vong, thio di vong, sulfinyl di vong, sulfonyl di vong,
Cr.salkyl di vong, cacbonyl di vong, Ci.salkyl cacbonyl di vong, Ci-calkylsulfinyl di
vong, va Cr-alkylsulfonyl di vong (trong do, khi nguyén tir nito tao thanh amin bac

ba, no tuy y la dang N-oxit); va

tuy y, Ciealkyl 12 gbc khong no mot phan hoic ¢6 gbc Csexycloalkyl, va nguyén tir

cacbon trong di vong c6 mit ¢ dang cacbonyl.

Theo khia canh khéic, sang ché dé xuat duge pham ngan ngira hodc dicu tri bénh ung
thu, khoi u, bénh viém, bénh tu mién, hodc c4c bénh qua trung gian mién dich chira

hop chét c6 cong thire (1) hodc mudi duoc dung ctia né.

M ta vit tit cac hinh vé

Cac muc dich va déu hiéu trén day va cac muc dich va dAu hiéu khéc theo sang ché s&
duoc hiéu mét cach rd rang véi phin mo ta dudi day theo sang ché khi két hop véi
phén hinh vé kém theo, trong do:

Fig. 1 1a db thi thé hién su thay ddi kich thude ciia khdi u chudt tryi 16ng dugce ghép
ngoai lai véi céc té bao ung thu NCI-H1975, bang cach st dung hop chét thu duoc &
vi du 2 qua dudng miéng;

Fig. 2 1a dd thi thé hién sy thay ddi trong luong co thé & chudt tryi 16ng duge ghép
ngoai lai voi céc t€ bao ung thu NCI-H1975, bang cach sit dung hop chét thu dugc
trong vi du 2 qua dudng miéng; va

Fig. 3 1a dd thi thé hién su thay dbi diém 1dm sang bénh khép trong md hinh bénh
khép do colagen (CIA) gay ra, bang cach dung hop chét thu dugc trong vi du 1 qua

duong miéng.

Mo ta chi tiét sang ché
Trong hop chét c6 cong thue (I), vi du duoc uu tién v& Z bao gdm phén tir thé

dugc chon tir nhém cé cong thire tir Z1 dén 7203, nhung khong gi6i han & do:
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2201 2202 2203

Vi du v& hop chét c6 cong thirc (I) theo sang ché duoc uu tién hon nita 1a nhu
sau:
N-(3-(2-(2-metoxy-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-tert-butyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2-flo-etyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2,2,2-triflo-etyl)-piperazin-1-yl)-phenylamino)-thieno[3 ,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2-metoxy-etyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2-hydroxy-etyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-hydroxy-4-metyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(3,4,5-trimetyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(5-metyl-2,5-diaza-bixyclo[2.2.1]hept-2-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N—(3-(2-(1-metyl-2-oxo-2,3,4,5-tetrahydr0-1H—benzo[b]azepin-7-y1amino)-thieno[3,2-

d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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N-(3-(2-(2-metoxy-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[ 3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(2-metoxy-4-(1-metyl-piperidin-3-yl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
dietyl(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-
yl)amino)phenyl)phosphonat;
N-(3-(2-(4-[1,4'Tbipiperidinyl-1'-yl-3-flo-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-((2-((3-clo-4-(4-metylpiperazin-1-yl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-(1-metylpiperidin-4-ylamino)-3-clophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(2-flo-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(3-metyl-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-2-metyl-N-(1-
metylpiperidin-4-yl)benzamit;
N-(4-metyl-3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(4-flo-3-(2-(4-(4-metyl-piperazin-1-yl)-phenylamino)-thieno[3,2-dpyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(4-metoxy-3-(2-(4-(4-metylpiperazin-1-yl)-phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(5-(4-metylpiperazin-1-yl)pyridin-2-ylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
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(4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-ylamino)-phenyl)-amit

cua axit 4-metyl-piperazin-1-carboxylic;

N-(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-2-flophenyl)-4-
metylpiperazin-1-carboxamit;
N-(3-(2-(4-(4-etylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-isopropyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2,2-diflo-etyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-imidazol-1-yl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-
acrylamit;

N-(3-(2-(4-(piperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-(2-dimetylamino-axetyl)-piperazin-1-yl)-3-flo-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(3-clo-4-(piperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-(metylsulfonyl)piperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-axetylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-(morpholin-4-cacbonyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(1,4-dimetyl-3-oxo-piperazin-2-yl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-morpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
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N—(3-((2-((4-((2-(dimetylamino)etyl)amino)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-((2-(4-metylpiperazin-1-yl)etyl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-thiomorpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(1-0x0-1 &*-thiomorpholin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

(S)-N-(3-(2-(4-(3-(dimetylamino)pyrolidin-1 -yl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-pyrolidin-1-yl-piperidin-1 -yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)acrylamit;

N-(3-(2-(4-[1,4"Tbipiperidinyl-1 '_yl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)acrylamit;

dimetylamit cta axit 1-(4-(4-(3 -acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-
ylamino)-phenyl)-piperidin-4-carboxylic;
N-(3-(2-(4-(dimetylamino)phenylamino)thieno[3 ,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(2-hydroxyetyl)phenylamino)thieno[3 ,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(2-dimetylaminoetyl)phenylamino)thieno[3 ,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(3-clo-4-flophenylamino)thieno[3 ,2-d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-hydroxyphenylamino)thieno[3 ,2-d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-((2-((4-axetylphenyl)amino)thieno[3 ,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-(1,4,5 ,6-tetrahydropyrimidin—Z-yl)phenyl)amino)thieno[3,2-d]pyrimidin-
4-yl)oxo)phenyl)acrylamit;
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N-(3-(2-(3-flo-2-metoxy-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-(4-etylpiperazin-1-yl)piperidin-1-yl)phenylamino)thieno[ 3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(3R-imidazol-1-yl-pyrolidin-1-yl)phenylamino]thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(3-imidazol-1-yl-pyrolidin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-imidazol-1-yl-piperidin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-dimetylaminopiperidin-1-yl)phenylamino)thieno[3,2-d|pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(4-pyrolidin-1-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino)-thieno[ 3,2~
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-clo-4-(4-pyrolidin-1-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-clo-4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-hydroxypiperidin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2-((4-(4-(hydroxymetyl)piperidin-1-yl)phenyl)amino)thieno[3,2-d]pyrimidin-
4-yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-(4-(2-hydroxyetyl)piperidin-1-yl)phenyl)amino)thieno[3,2-d]pyrimidin-
4-yl)oxy)phenyl)acrylamit;
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N-(3-(2-(4-(4-(etylsulfonyl)piperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-((4-etylpiperazin-1-yl)metyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-dietylaminometyl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-
acrylamit;
N-(3-(2-(4-(4-morpholin-4-yl-piperidin-1-ylmetyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
(E)-N-(3-((2-((4-(3-(dimetylamino)prop-1-en-1-yl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-((1-metylpiperidin-4-yl)amino)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-dietylaminometyl-2-metoxy-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-((4-metylpiperazin-1-yl)metyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-(4-metyl-piperazin-1-ylmetyl)-phenylamino)-thieno[3 ,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(piperidin-1-ylmetyl)phenylamino)thieno[3,2-d|pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-azetidin-1-ylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-pyrolidin-1-ylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-(morpholinometyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-((2-((4-((3-(dimetylamino)pyrolidin-1-yl)metyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
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N-(3-((2-((4-((4-hydroxypiperidin-1-yl)metyl)phenyl)amino)thieno[3,2-d]pyrimidin-
4-yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-((4-(dimetylamino)piperidin-1-yl)metyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
dimetyl(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)b-
enzylphosphonat;
N-(3-(2-(4-((dimetylamino)metyl)-3-flophenylamino)thieno[3,2-d|pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-((3-(dimetylamino)pyrolidin-1-yl)metyl)3-flophenylamino)thieno([3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-((4-(dimetylamino)piperidin-1-yl)metyl)3-flophenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-((1-metylpiperidin-4-ylamino)metyl)-3-flophenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-dimetylaminometyl-2-metyl-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-((4-(xyclopropylmetyl)piperazin-1-yl)metyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-((4-(1-metylpiperidin-4-yl)piperazin-1-yl)metyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-metansulfonylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-(2-metansulfonyl-etyl)-phenylamino)-thieno[3,2-d|pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(3-clo-4-(4-(1-metyl-piperidin-4-yl)piperazin-1-ylmetyl)phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(4-(1-metylpiperidin-4-yl)piperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
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N-(3-(2-(4-(4-xyclohexyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

N-(3-(2-(5-(4-etylpiperazin-1-yl)pyridin-2-ylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(5-(4-(2-hydroxy-etyl)-piperazin-1-yl)-pyridin-2-ylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(1-(4-etylpiperazin-1-yl)etyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-etylpiperazin-1-cacbonyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-(2-hydroxy-axetyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(4-(2-dimetylamino-axetyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

axit 2-(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)phenyl)axetic;

N-(3-((2-((4-(metylsulfinyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-(metylsulfonyl)phenyl)amino)thieno[ 3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-N-metylbenzamit;

4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-N,N-

dimetylbenzamit;

N-(3-((2-((4-(morpholin-4-cacbonyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-(4-metylpiperazin-1-cacbonyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

N-(3-(2-(4-(4-(1-metyl-piperidin-4-yl)-piperazin- 1-cacbonyl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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N-(3-(2-(4-(4-hydroxy-piperidin-1-cacbonyl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(3-metylamino-pyrolidin-1-cacbonyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(3-dimetylamino-pyrolidin-1-cacbonyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-ylamino)-N-(2-
dimetylamino-etyl)-benzamit;
N-(3-(2-(3-clo-4-(4-etylpiperazin-1-cacbonyl)phenylamino)thieno(3 ,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2-((3-clo-4-((2-(dimetylamino)etyl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
4-(4-(3-acryloylamino-phenoxy)-thieno[3 ,2-d]pyrimidin-2-ylamino)-2-clo-N,N-
dimetyl-benzamit;

N-(3-(2-(3-clo-4-(4-etansulfonyl-piperazin-1 -cacbonyl)-phenylamino)-thienol[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

4-((4-(3-acrylamidophenoxy)thieno[ 3 ,2-d]pyrimidin-2-yl)amino-2-clo-N-(1-
metylpiperidin-4-yl)benzamit;
N-(3-(2-(4-(4-etylpiperazin-1-ylsulfonyl)phenylamino)thieno[3 ,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2-((4-((metylsulfinyl)metyl)phenyl)amino)thieno[ 3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(2-(metylsulfinyl)etyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-sulfamoylphenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)-
phenyl)acrylamit;
N-(3-((2-((4-(morpholinosulfonyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
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N-(3-((2-((4-(N-xyclopropylsulfamoyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(N-(2-(dimetylamino)etyl)sulfamoyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(N-(1-metylpiperidin-4-yl)sulfamoyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(N-(1-isopropylpiperidin-4-yl)sulfamoyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
3-(dimetylamino)propyl-4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-
yl)amino)benzoat;
N-(3-(2-(4-(2-(4-etylpiperazin-1-yl)etyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(2-piperidin-1-yl-etyl)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-(1,1-dioxo-18°-thiomorpholin-4-yl)-phenylamino)-thieno[3 ,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(2-(4-etylpiperazin-1-yl)axetyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(1-etylpiperidin-4-yloxy)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-yloxy)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(2-morpholinoetoxy)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(2-metoxy-etoxy)-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-
acrylamit;
N-(3-((2-((4-(2-(dimetylamino)etoxy)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
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N-(3-((2-((4-(2-(dietylamino)etoxy)phenyl)amino)thieno[ 3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(2-(pyrolidin-1-yl)etoxy)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((2,3,4,5-tetrahydrobenzo[b][1,4]oxazepin-7-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;

N-(3-(2-(2,3-dihydro-benzo[ 1,4]dioxin-6-ylamino)-thieno[3,2-d[pyrimidin-4-yloxy)-
phenyl)-acrylamit;

N-(3-(2-(3-flo-4-(2-metoxy-etoxy)-phenylamino)-thieno[ 3,2-d|pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-(2-dimetylamino-etoxy)-3-flo-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(2-dietylamino-etoxy)-3-flo-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(2-(4-metyl-piperazin-1-yl)-etoxy)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-metoxy-4-(2-morpholin-4-yl-etoxy)-phenylamino)-thieno[3 ,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
I-4-(dimetylamino)-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno(3,2-
d]pyrimidin-4-yloxy)phenyl)but-2-enamit;
N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
ylamino)phenyl)acrylamit;

N-(3-(2-(4-(4-etyl-piperazin-1-yl)-phenylamino)-thieno[ 3,2-d[pyrimidin-4-ylamino)-
phenyl)-acrylamit;
N-(3-(2-(4-(4-isopropyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-ylamino)-
phenyl)-acrylamit;
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N-(3-(2-(4-(1-metyl-piperidin-3-yl)-phenylamino)-thieno[3,2-d[pyrimidin-4-ylamino)-
phenyl)-acrylamit;
N-(3-(2-(4-dimetylaminometyl-phenylamino)-thieno[3,2-d]pyrimidin-4-ylamino)-
phenyl)-acrylamit;
N-(3-(2-(4-piperidin-1-ylmetyl-phenylamino)-thieno[3,2-d[pyrimidin-4-ylamino)-
phenyl)-acrylamit;
N-(3-(2-(4-(2-dimetylamino-etyl)-phenylamino)-thieno[3,2-d]pyrimidin-4-ylamino)-
phenyl)-acrylamit;
N-(3-((2-((4-(2-(4-metylpiperazin-1-yl)etyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)amino)phenyl)acrylamit;
N-(3-(2-(4-(2-dimetylamino-etoxy)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-ylamino)-
phenyl)-acrylamit;
N-(3-(2-(4-(3-dimetylamino-propoxy)-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(4-metyl-piperazin-1-yl)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-y1)-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-ylamino)-phenylamino)-thieno[3 ,2-d]pyrimidin-
4-ylamino)-phenyl)-acrylamit;
N-(3-(2-(2-metoxy-4-piperidin-1-ylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(4-flo-3-(2-(4-(4-metyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(4-flo-3-(2-(3-flo-4-(4-metyl-piperazin-1-yl)-phenylamino)-thieno[3 ,2-d]pyrimidin-
4-ylamino)-phenyl)-acrylamit;

N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
ylthio)phenyl)acrylamit;
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N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylsulfanyl)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-morpholin-4-yl-phenylamino)-thieno[3,2-d]pyrimidin-4-ylsulfanyl)-
phenyl)-acrylamil(E)-4-(dimetylamino)-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylami-
no)thieno[3,2-d]pyrimidin-4-ylthio)phenyl)but-2-enamit;
N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
ylsulfinyl)phenyl)acrylamit;
(Z)-3-clo-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acryllt;
(E)-3-clo-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-etylpiperazin-1-yl)-2-metoxyphenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(2-metoxy-4-morpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-2-metoxy-N-(1-
metylpiperidin-4-yl)benzamit;
N-(3-(2-(4-(piperidin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(pyrolidin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

axit 1-(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)phenyl)
piperidin-4-carboxylic;
N-(3-(2-(4-(4-dimetylaminometyl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-piperidin-1-ylmetyl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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N-(3-(2-(4-(1-metyl-1,2,3,6-tetrahydro-pyridin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-(1-etyl-piperidin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-(1-isopropyl-piperidin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(1-metyl-piperidin-3-yl)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-dimetylaminometyl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(3-clo-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

4-(4-(3-acrylamidophenoxy)thieno[3,2-d] pyrimidin-2-ylamino)-N-(2-(pyrolidin-1-
yDetyl)benzamit;

N-(3-((2-((4-(2-((1 -metylpiperidin-4-yl)amino)-2-oxoetyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-(3-piperidin-1-yl-propenyl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(3-pyrolidin-1-yl-propionylamino)-phenylamino)-thieno[3 ,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino-N-(tetrahydro-2H-
pyran-4-yl)benzamit;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino-N-(1 -metylpiperidin-
4-yl)benzamit;

4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-N-(1-
isopropylpiperidin-4-yl)benzamit;
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4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-ylamino)-3-metoxy-N-(2-
pyrolidin-1-yl-etyl)-benzamit;
N-(3-(2-(4-(4-(N,N-dimetylsulfamoyl)piperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(2-(4-(etylsulfonyl)piperazin-1-yl)etyl)phenylamino)thieno[ 3,2~
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(6-(4-metylpiperazin-1-yl)pyridin-3-ylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2-(pyridin-3-ylamino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-morpholinopyridin-3-yl)amino)thieno[ 3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(4-isopropylpiperazin-1-yl)pyridin-3-yl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(4-(1-metylpiperidin-4-yl)piperazin-1-yl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(4-(2-(dimetylamino)etyl)piperazin-1-yl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(4-(dimetylamino)piperidin-1-yl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;

N-(3-((2-((6-(4-(pyrolidin-1-yl)piperidin- 1-yl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-’(6-([1,4'-bipip’ridin]-1'-yl)pyridin-3-yl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-((4-metylpiperazin-1-yl)metyl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-((2-(piperidin-1-yl)etyl)amino)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
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N-(3-((2-((6-((1-isopropylpiperidin-4-yl)amino)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(metylsulfinyl)pyridin-3-yl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-morpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2~((3-flo-4-((1-metylpiperidin-4-yl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((3-flo-4-((1-isopropylpiperidin-4-yl)amino)phenyl)amino)thieno(3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-(4-(metylsulfonyl)piperazin-1 -yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-(etansulfonylpiperazin-1-yl)-3 -flo-phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)acrylamit;
N-(3-(2-(4-(2,6-cis-dimetylmorpholino)-3-flophenylamino)thieno|3 ,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno|3 ,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

N-(3-(2-(3-flo-4-(1-metyl-piperidin-3 -yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(2-morpholin-4-yl-etoxy)phenylamino)-thieno[3 ,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

N-(3-((2-((4-((2-(dimetylamino)etyl)amino)-3 -flophenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;

N-(3-((2-((3,5-diflo-4-(4-metylpiperazin-1 -yl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-((2-(dimetylamino)etyl)amino)-3,5 -diflophenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
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N-(3-((2-((3,5-diflo-4-((1-metylpiperidin-4-yl)amino)phenyl)thieno[3,2-d]pyrimidin-
4-yl)oxy)phenyl)acrylamit;

N-(3-(2-(4-(1-amino-xyclopropyl)-phenylamino)-thieno[ 3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-[1-(2-dimetylamino-axetyl)-2,3-dihydro-1H-indol-5-ylamino]-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(1-metyl-1H-indol-5-ylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-
acrylamit;

N-(3-((2-((4-(4-metylpiperazin-1-yl)phenyl)amino)furo[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(4-isopropylpiperazin-1-yl)phenyl)amino)furo[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-morpholinophenyl)amino)furo[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-((dimetylamino)metyl)phenyl)amino)furo[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-((4-(dimetylamino)piperidin-1-yl)metyl)phenyl)amino)furo[3 ,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((3-flo-4-(1-metylpiperazin-4-yl)phenyl)amino)furo[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(2-dimetylamino)etyl)amino)-3-flophenyl)amino)furo[3 ,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((3-flo-4-((1-metylpiperidin-4-yl)amino)phenyl)amino)furo[3 ,2-d]pyrimidin-
4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(3-metoxy-4-(4-metyl-piperazin-1-yl)-phenylamino)-furo[3 ,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit; va

N-(3-((2-((4-sulfamoylphenyl)amino)furo[3,2-d]pyrimidin-4-yl)0xy)phenyl)acrylamit.
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Hop chét c6 cong thire (I) theo sang ché ¢6 thé dugc didu ché bang quy trinh
duge thé hién trong So dd phan ung (I):

So db phan tng (I):

“XG
IW o] |W 0 |W cl Q
|/\f_(/O—R %H 7 N N= Ni'Jz or NHBoc [\)‘&

NH; HN~ N=(,
R=H, CHs, or CH,CHy
(VIII) (VD) V) awv)
N’ A
= ok R
zNH, W X@ WX A B
\ : N HO cl W X 0
% \Y | 7 \Y o B o ﬁg\-{B Q“\N
HN N:{ = N—..
~Z HN—7 HiN .
111)) an 0y

trong do:

A, B, W, X, Y va Z c6 cung nghia nhu dugc xac dinh trén day;

R 13 hydro, metyl, hodc etyl; va

N’ 14 nitro, hodc amin dugc bao vé bang tert-butyloxycacbonyl (Boc).

Nhu dugc thé hién trong So dd phan tng (1), hop chét c6 cong thirc (VIII) tham
gia phan Ung ngung tu voi ure trong dung moi hitu co (vi dy, N,N-dimetylformamit,
N,N-dimetylaxetamit hodc N-metylpyrolidon) & nhi€t do nam trong khoang tir nhiét
do hdi luu dén 200°C; hodc véi kali xyanat trong diéu kién axit nhu dung dich nuéc
chira axit axetic tir 6% dén 50% & nhiét d6 ndm trong khoang tir nhiét do trong phong

dén 100°C, dé thu dwoc hop chét ngung tu c6 cong thic (VII).

Sau d6, hop chét c6 cong thirc (VII) thu duge duge hdi luu két hop khudy véi su
c6 mit cia chét clo hoéa (vi du, phospho oxyclorua hodc thionyl clorua) dé thu dugc
hop chét duge clo héa c6 cong thuce (VI), tiép d6 1a phan tng trong dung mdi hitu co
(vi ~du, dimetylsulfoxit, N,N-dimetylformamit, N,N-dimetylaxetamit,  N-
metylpyrolidon, axetonitril, tetrahydrofuran, 1,4-dioxan, toluen hodc benzen) véi su
c6 mat ctia bazo vo co (vi du, xesi cacbonat, natri cacbonat hozc kali cacbonat) & nhiét

d6 nidm trong khoang tir nhiét do trong phong dén 100°C, 1am thay thé & vi tri C-4 cta
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hop chét c6 cong thic (V1) bang anilin, phenol hoic hop chét thiophenol c6 cong thirc
(V), d& thu dugc hop chét c6 cong thire (IV).

Hop chét c6 cong thirc (IV) dugce cho phén tng v6i Z-NH, trong dung dich ruou
(vi du, 2-propanol hodc 2-butanol) véi sy ¢ mit cla axit vd co (vi du, axit clohydric)
hoidc axit hitu co (vi du, axit trifloaxetic) & nhiét do nim trong khoang tir 70°C dén
nhiét d6 hdi luu; hodc véi Z-NH, trong dung méi hitu co (vi dy, 1,4-dioxan) véi su c6
mit cuda chit xtc tac paladi (vi duy, paladi (II) axetat hodc
tris(dibenzylidenaxeton)dipaladium(0), va véi sy cd mat cua phdi tr (vi du,
bis(diphenylphosphin)(Xanten)(Xantphos) hodc 2,2’-bis(disphenylphosphino)-1,1°-
binaphtyl (BINAP)) va bazo vd co (vi du, xesi cacbonat hodc natri t-butoxit) ¢ nhiét

d6 khoang 100°C, dé thu dugc hop chét c6 cong thirc (III) c6 nhém Z-NHo.

Hop chét c6 cong thirc (IIT) trong d6 N’ 1a nhém nitro dugc hydro hoa bang cach
sit dung chét xuc tac paladi/cacbon, hodc phan ung khir qua trung gian véi Fe, dé thu
dugc hop chét anilin c¢6 cong thire (I) c¢6 nhém nitro dugc thé bang nhém amin. Hop
chit c6 cong thirc (III) trong d6 N’ 12 nhéom amin dugc bido vé bing tert-
butyloxycacbonyl (Boc) dugc phan tmg voi axit (vi du, axit trifloaxetic hodc axit
clohydric) trong dung méi hitu co (vi du, metylen clorua), dé thu dugc hop chit anilin

khtr bao vé c6 cong thic (IT).

Sau d6, hop chat anilin c6 cong thirc (II) dugc phan ing véi acryloyl clorua duge
thé bing A va B, trong dung mdi hitu co (vi du, metylen clorua hodc tetrohydrofuran)
hodc hdn hop dung moi nhu dung dich nude chua tetrahydrofuran 50% v6i sy ¢6 mat
cua bazo vo co (vi du, natri bicacbonat) hodc bazo hitu co (vi duy, trietylamin hodc
diisopropyletylamin) & nhiét d6 thip nim trong khoang tir -10°C dén 10°C; hogc véi
axit acrylic dugc thé bang A va B, trong pyridin bang cach st dung chét két hop (vi
du, 1-etyl-3-(3-dimetylaminopropyl)carbodiimit ~ (EDCI) hoac 2-(1H-7-
azabenzotriazol-1-yl)-1,1,3,3-tetrametyl uroni hexaflo phosphat metanamini (HATU)),

dé thu duoc hop chét c6 cong thirc (I) theo sang ché c6 nhém acrylamit.

Hop chit c6 cong thirc (I) theo sang ché ciing c6 thé duoc didu ché & dang mudi
duoc dung duogc tao thanh véi axit vd co hodc axit hitu co nhu axit clohydric, axit
bromhydric, axit sulfuric, axit phosphoric, axit nitric, axit axetic, axit glycolic, axit
lactic, axit pyruvic, axit malonic, axit sucxinic, axit glutaric, axit fumaric, axit malic,
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axit mandelic, axit tartric, axit xitric, axit ascorbic, axit palmitic, axit maleic, axit
hydroxymaleic, axit benzoic, axit hydroxybenzoic, axit phenylaxetic, axit xinamic,

axit salixylic, axit metansulfonic, axit benzensulfonic va axit toluensulfonic.

Mubi duoc dung theo sang ché c6 thé duoc didu ché bang cic phuong phip
thong thuong, vi du, bang cach hoa tan hop chét c6 cong thic (I) trong dung moi hitu
co ¢6 thé tron 14n nude nhu axeton, metanol, etanol va axetonitril, bd sung vao d6
lwong du cia axit hitu co hodc dung dich nuéc chira axit vo co, dé gdy ra két tua cac
mudi ra khoi hén hgp thu dugce, loai bé dung mdi va axit ty do con lai tir d6, va tach
cac mubi két tia.

Hop chét c6 cong thirc (1) theo sang ché hoic mudi dugc dung cia nd c6 thé bao

gbm hydrat va solvat ctia no.

Sang ché mo ta viée st dung hop cht theo sang ché dé bao ché thubc ngan ngira
hoac diéu tri bénh ung thu, khdi u, bénh viém, bénh tu mién, hodc cac bénh qua trung

gian mién dich.

Ngoai ra, sang ché d& xuat dugc pham ngan ngira hogc dicu tri bénh ung thu,
khdi u, bénh viém, bénh tu mién, hodc céc bénh qua trung gian mién dich chira hop

chét theo sang ché 1am hoat chit.

Ngoai ra, sang ché ciing mé ta phuong phap ngin ngira hodc diéu tri bénh ung
thu, khdi u, bénh viém, bénh tu mién, hodc cac bénh qua trung gian mién dich, bao

gbm budc cho ddng vat c6 vi can diéu tri dung hop chét theo sang ché.

Hop chét c6 cong thic (T) theo sang ché hozc mudi duge dung ciia n6 trc ché mot
cach c6 chon loc va hiéu qua qua trinh sinh trudéng cua cac té bao ung thu giy ra boi
tyrosin kinaza ctia thy thé yéu t6 sinh truéng bidu bi (EGFR) hodc thé dot bién cta n6
cling nhu tinh khang thubc. Do d6, sang ché dé xuét duoc pham ngan ngira hogc diéu
tri bénh ung thu hoic khéi u gy ra boi tyrosin kinaza EGFR hodac thé dot bién cia nod

chtra hop chét c6 cong thirc (I) hodc mudi duge dung ctia né lam hoat chét.

Vi du dai dién v& bénh ung thu hoic khdi u c6 thé bao gém, nhung khong chi
gioi han &, bénh ung thu gan, carcinom té bao gan, bénh ung thu tuyén giap, bénh ung
thu két truc trang, bénh ung thu tinh hoan, bénh ung thu xuong, bénh ung thu miéng,

carcinom té bao co ban, bénh ung thu budng tring, khoi u ndo, carcinom tui méat, bénh
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ung thu tuyén mat, bénh ung thu ddu va cb, carcinom bong di, bénh ung thu ludi,
bénh ung thu thuc quan, u than kinh dém, u nguyén bao xép, bénh ung thu thén, u
melanin 4c tinh, bénh ung thu da day, bénh ung thu vi, bénh sacom, carcinom hong,
bénh ung thu tr cung, bénh ung thu cd, bénh ung thu tuyén tién liét, bénh ung thu truc
trang, bénh ung thu tuy, bénh ung thu phdi, bénh ung thu da, va bénh ung thu rin
khac.

Hop chét c6 cong thic () theo sang ché hodc mudi duge dung ciia n6 c6 thé tao
ra hiéu qua chdng bénh ung thu ting khi n6 dugc dung két hop v6i chit chéng bénh
ung thu khéac dé diéu tri bénh ung thu hodc khéi u.

Vi du dai dién vé chét chéng bénh ung thu dé didu tri bénh ung thu hodc khéi u
6 thé bao gém, nhung khong chi gidi han 6, chét tc ché truyén tin hiéu té bao (vi dy,
imatinib, gefitinib, bortezomib, erlotinib, sorafenib, sunitinib, dasatinib, vorinostat,
lapatinib, temsirolimus, nilotinib, everolimus, pazopanib, trastuzumab, bevacizumab,
cetuximab, ranibizumab, pegaptanib, panitumumab va cac chét tuong tu), chét trc ché
qué trinh nguyén phan (vi du, paclitaxel, vincristin, vinblastin va cac chét twong tu),
chét alkyl hoa (vi du, xisplatin, xyclophosphamit, chromabucil, carmustin va cac chét
tuong ti), chat chéng chuyén héa (vi du, metotrexate, 5-FU va cac chét twong t), chit
chéng bénh ung thu xen vao gifra, (vi du, actinomycin, antraxyclin, bleomycin,
mitomycin-C va cac chét tuong tu), chit e ché topoisomeraza (vi du, irinotecan,
topotecan, teniposide va cac chit tuong tw), chét diéu tri mién dich (vi du, interleukin,
interferon va cac chét tuong tu) va chit khang hormon (vi dy, tamoxifen, raloxifene va
cac chét twong tu), va it nhAt mot chét chéng bénh ung thu duge chon trong s6 d6 co

thé chira trong dugc phim theo séng ché.

Ngoai ra, hop chét c¢6 cong thic (I) theo sang ché hodc mudi dugc dung ctia nd
trc ché mot cach c6 chon loc va hiéu qua tyrosin kinaza Bruton (BTK), janus kinaza 3
(JAK3), kinaza té bao T gy cam ung interleukin-2 (ITK), kinaza té bao lympho nghi
(RLK), va tyrosin kinaza tiy xuong (BMX), dugc biéu hién chu yéu trong cic té bao
lympho B va/hodc céac té bao lympho T hoat héa bét thudong. Tic 13, hop chét c6 cong
thitc (I) theo sang ché hoic mudi duge dung clia né ¢é thé didu tri hoic ngin ngira
bénh ung thu, khdi u, bénh viém, bénh tu mién ho#c cic bénh qua trung gian mién

dich géy ra bdi cac té bao lympho B, cac té bao lympho T ho#c ca hai hoat héa bat

-34-



22454

thuong. Vi vay, sang ché cling dé xuat dugc pham di€u tri hodc ngan ngua bénh ung
thu, khéi u, bénh viém, bénh ty mién, hodc céc bénh qua trung gian mién dich chira

hop chét c6 cong thire () hodc mudi duge dung cta né 1am hoat chét.

Vi du dai dién v& bénh viém, bénh tu mién va céc bénh qua trung gian mién dich
¢6 thé bao gdm, nhung khong chi gii han &, bénh khép, bénh viém khép dang thip,
bénh khép cot séng, bénh viém khép théng phong, bénh viém xuong khép, bénh khép
vi thanh nién, tinh trang bénh viém khép khéc, bénh luput, bénh luput ban dé toan
than (SLE), bénh lién quan dén da, bénh viy nén, bénh eczema, bénh viém da, bénh
viém da co dia, ching dau, bénh phdi, bénh viém phdi, hoi chimg suy hd hip cip tién
trién & ngudi 16n (ARDS), bénh phdi sacoit, bénh viém phdi man tinh, bénh tic nghén
phéi man tinh (COPD), bénh tim mach, ching xo vita dong mach, bénh nhdi mau co
tim, ching suy tim xung huyét, tdn thuong tai truyén dich co tim, bénh viém rudt,
bénh Crohn, bénh viém loét dai trang, hoi chiing rudt kich thich, bénh hen, hi chimg
Sjogren, bénh tw mién tuyén gidp, bénh may day (cnidosis), bénh da xo cing, bénh
cing da, hién tugng dao thai ghép co quan, ghép khac loai, ban xuét huyét giam tiéu
cu tu phat (ITP), bénh Parkinson, bénh Alzheimer, bénh lién quan dén dai thao
dudng, bénh viém, bénh viém xuwong chdu, viém miii di ing, bénh viém phé quan di
trng, bénh viém xoang di g, bénh bach cAu, u bach huyét, u bach huyét té bao B, u
bach huyét té bao T, u tuy, bénh bach cdu lympho cép tinh (ALL), bénh bach ciu
lympho man tinh (CLL), bénh bach cdu tiy bao clp tinh (AML), bénh bach cau tiy
bao man tinh (CML), bénh bach ciu té bao 16ng, bénh Hodgkin, u bach huyét khong
phai dang Hodgkin, da u tuy, hdi chimg loan san tiy (MDS), u tiy ting sinh (MPN), u

bach huyét t€ bao B 16n lan téa, va bénh u bach huyét nang.

Hop chét c6 cong thire (I) theo sang ché hoac mudi dugc dung ctia né co thé tao
ra tdc dung diéu tri ting cudng khi n6 dugc dung két hop v6i tac nhan tri liéu khéac dé

diéu tri bénh viém, bénh tu mién, hodc cic bénh qua trung gian mien dich.

Vi du dai dién v& tac nhan trj liéu dé didu tri bénh viém, bénh ty mién, hodc cac
bénh qua trung gian mién dich c6 thé bao gdm, nhung khoéng chi gi6i han &, thudc
steroit (vi du, prednison, prednisolon, metyl prednisolon, cortison, hydroxycortison,
betametasone, dexametason va cac chét tuong tu), metotrexat, leflunomit, chét khang

TNF6 (vi du, etanercept, infliximab, adalimunab va cac chét tuong tu), chét e ché
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calcineurin (vi du, tacrolimus, pimecrolimus va cac chét twong ty) va thudc khang
histamin (vi du, diphenhydramin, hydroxyzin, loratadine, ebastin, ketotifen, xetirizin,
levoxetirizin, fexofenadin va cac chét tuong tu), va it nhit mot chattri liéu duoc chon

trong s6 d6 ¢ thé chira trong dugc phim theo sang ché.

Hop chit c¢6 cong thirc (1) theo sdng ché hogc mudi dugc dung clia né co thé
dugce dung qua dudng miéng hodc ngoai duong tiéu héa dudi dang hoat chét vé6i luong
hitu hiéu nim trong khoang tir 0,1 dén 2,000 mg/kg, tot hon 14 nim trong khoang tir 1
dén 1,000 mg/kg thé trong trong mdi ngdy trong trudng hop dong vét c6 vi bao gbm
nguoi (khoang 70 kg thé trong) trong 1 lidu duy nhét dén 4 lidu chia nho trong mdi
ngay, hodc ding ngay gi¢ da dinh. Lidu luong cua hoat chét c6 thé dugc diéu chinh
dua vao cac yéu t6 lién quan khac nhau nhu tinh trang bénh cia d6i twong can dugc
didu tri, dang bénh va mirc d6 trdm trong ctia bénh, ty 1& dung, va chi dinh cia béc s§.
Trong mot sb truong hop, lugng nhéd hon lidu luong trén day c6 thé 14 thich hop. Lidu
lwong 16n hon lidu luong trén day co thé dugc st dung trir khi né gy ra céc tac dung

phu bt lgi va lugng nay ¢ thé dugce dung dudi dang céc liéu chia nhé mdi ngay.

Duoc phim theo sang ché c6 thé dugc bao ché theo phuong phap bét ky trong sb
cac phuong phap thong thuong & dang vién nén, dang hat, bot, vién nang, xi rd, nhi
tuong hodc vi nhil twong dé dung qua dudng miéng, hodc dé dung ngoai duong tiéu

hoa bao gdbm dudng diing trong co, dudng dung qua tinh mach, dudng dung dudi da.

Duoc phdm theo sang ché dé ding qua dudng miéng c6 thé dugc bao ché bang
cach tron hoat cht voi chét mang nhu xenluloza, canxi silicat, tinh bt ngo, lactoza,
sucroza, dextroza, canxi phosphat, axit stearic, magie stearat, canxi stearat, gelatin, bot
talc, chat hoat dong bé mit, chét tao huyén phu, chét tao nhil tuong va chét pha lodng.
Vi du vé chit mang dugc st dung trong ché pham tiém theo sang ché 13 nudc, dung
dich nuéc mudi, dung dich glucoza, dung dich gidng glucoza, ruou, glycol, ete (vi du,
polyetylen glycol 400), dAu, axit béo, este cua axit béo, glyxerit, chit hoat dong bé

mit, chét tao huyén phii va chit tao nhii tuong.
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Vi du thwe hién sang ché

Sang ché con dugc mo ta va minh hoa trong céc vi du sau, tuy nhién cac vi du

nay khong nham giéi han pham vi ctia sdng ché.

Vi du 1: Diu ché N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit

Metyl 3-aminothiophen-2-carboxylat (4,9g, 31,3mmol) va ure (19g, 187mmol)
dugc hoa tan trong N,N-dimetylformamit (10ml), nhiét do phan Umg dugc tang dén
190°C, tiép d6 1a khudy trong 12 gid. Sau khi hoan thanh phéan g, hdn hop phéan tng
duoc bd sung vao dung dich nuéc chita NaOH 1IN, dugc lam ngudi dén nhiét do trong
phong va dugc loc trong didu kién ap suét giam d8 loai bo phan két tha khong tan.
Phin loc dugc axit hoa (pH 2) bang dung dich nuéc HCI 2N, va chét ran thu dugc
duge loc trong didu kién 4p sut giam két hop rira biang cach st dung nuéce cht. Chét
rén thu dugc dugc sdy kho trong diéu kién ap sudt giam dé thu duoc hop chit néu & dé

muc nay (hiéu sudt: 3,2g, 61,5%).
TH-NMR (300MHz, CDCl3) & 11,59 (s, 1H), 11,14 (s, 1H), 8,00 (d, 1H), 6,90 (d, 1H).
Budc 2) Diéu ché 2,4-diclothieno[3,2-d]pyrimidin

cl

NSy

I
gt
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Hop chét (3,2g, 19,4mmol) thu dugc & buée 1 dugc hoa tan trong phospho
oxyclorua (12ml) va duogc hdi luu két hop khudy trong 3 gio & 200°C. Sau khi hoan
thanh phan tng, hdn hop phan g dugc 1am ngudi dén nhiét do trong phong va duge
bd sung ting giot vao nudc cht 4°C két hop khuiy manh. Chét rén thu duge duoc loc
trong diéu kién 4p sudt giam két hop rtra bang cach st dung nuéce cét, va chét rin thu
duoc dugc sdy kho trong didu kién ap sudt giam dé thu duoc hop chét néu & dé muc

ndy (hiéu suét: 2,9g, 73,3%).
IH-NMR (300MHz, DMSO-de) & 8,74 (d, 1H), 7,78 (d, 1H).

Buéc 3) Didu ché 2-clo-4-(3-nitrophenoxy)thieno[3,2-d]pyrimidin

Q)
04N 0

Hop chit (2,9g, 14,2mmol) thu dugc & budc 2 dugc hoa tan trong N,N-

Cl

A

N

“’d‘i
-

dimetylsulfonamit (70ml), va 3-nitrophenol (1,9g, 14,2mmol) va xesi cacbonat (9,2g,
28, 4mmol) dugc bd sung vao do, tiép d6 1a khudy nhiét do trong phong trong 1 gio.
Sau khi hoan thanh phan Ung, nugc cAt dugc bd sung vao hdn hop phan tng, va chat
rén thu dugc duoc loc trong didu kién ap sudt giam két hop rtra bing nudc cit. Chat
rin thu duoc duoc siy khd trong didu kién 4p sudt giam dé thu dugc hop chét néu & dé
muc ndy (hiéu suét: 4,0g, 91,8%).

IH-NMR (300MHz, CDCl3) & 8,25-8,17 (m, 2H), 8,08 (s, 1H), 7,69-7,66 (m, 2H),
7,57 (d, 1H).

Budce 4) Didu ché N-(2-metoxy-4-(4-metylpiperazin-1-yl)phenyl)-4-(3-nitrophenoxy)
thieno[3,2-d]pyrimidin-2-amin

NN

LN
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Hop chit (4g, 12,9mmol) thu dugc & budc 3 duge hoa tan trong 2-butanol
(70ml), va 4-(4-metylpiperazin-1-yl)benzenamin (2,7g, 12,9mmol) va axit trifloaxetic
(1,5ml, 12,9mmol) duogc bd sung vao do. Hon hop dugc khqu & 100°C trong thoi
gian 16 gio dé hoan thanh phan tmg, hdn hgp nay dugc pha lodng bang diclometan, va
sau d6 dugc rira bang dung dich nu6c chira NaHCO3 bdo hoa. Lép hitu co duge sy
kho bing natri sulfat khan va sau d6 dugc loc va chung ct trong diéu kién 4p suét
giam. Phan ling cin dugc tach bing séc ky cot (diclometan : metanol = 20 : 1 (ty 1&

theo thé tich)) dé thu duoc hop chit néu & d& muc nay (hiéu suét: 2,67g, 42%).

IH-NMR (300MHz, CDCls) & 8,20 (s, 1H), 7,91 (m, 1H), 7,84 (d, 1H), 7,66 (m, 2H),
7,36 (s, 1H), 7,26 (m, 2H), 6,57 (d, 1H), 6,29 (m, 1H), 3,82 (s, 3H), 3,19 (m, 4H), 2,62
(m, 4H), 2,36 (s, 3H).

Buéc 5) Didu ché 4-(3-aminophenoxy)-N-(2-metoxy-4-(4-metylpiperazin-1-yl)
phenyl)thieno[3,2-d]pyrimidin-2-amin

(@

O,
sN O L )

St (1,5g, 27,1mmol) va dung dich nuéc chira HCI 12 N (0,18ml, 2,17mmol)
dugc pha loang bang dung dich nuéc chtra etanol 50% (30ml), tiép d6 1a khudy &
100°C trong 10 phut. Hop chét (2,67g, 5,42mmol) thu dugc & bude 4 dugc hoa tan
trong dung dich nuge chira etanol 50% (30ml) va sau d6 duoc bd sung vao binh phan
g trong d6 sat dugc hoat héa, tiép d6 1a khudy & 100°C trong 1 gid. Sau khi hoan
thanh phéan g, hdn hop phan tng dugc loc bang xelit d& loai bd sit, va phan loc
duoc chung cét trong didu kién &p sudt giam. Phan ling cin dugc chung cit bang
diclometan va dugc ria bing dung dich nuéc chita NaHCO3 bdo hoa. Lép hitu co
duoc sy kho biang natri sulfat khan va sau d6 dugc loc va chung cit trong diéu kién
&p suit giam. Phan ldng can duoc tich bing sdc ky cot (diclometan : metanol = 10 : 1

(ty 1¢ theo thé tich)) dé thu dwgc hop chét néu & d& muc nay (hiéu suat: 1,7g, 67,8%).
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'H-NMR (300MHz, CDCls) & 8,20 (s, 1H), 7,91 (m, 1H), 7,84 (d, 1H), 7,66 (m, 2H),
7,36 (s, 1H), 7,26 (m, 2H), 6,57 (d, 1H), 6,29 (m, 1H), 3,82 (s, 3H), 3,19 (m, 4H), 2,62
(m, 4H), 2,36 (s, 3H).

Bu6c 6) Diéu ché N-(3-(2-(2-metoxy-4-(4-metylpiperazin-1-yl)phenylamino)
thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamit

Hop chit (1,7g, 3,69mmol) thu dugc & budec 5 va NaHCOs (930mg,
11,07mmol) dugc chung cit bang tetrahydrofuran (40ml) va nuéc cit (6ml), va
acryloyl clorua (0,36ml, 3,69mmol) duoc bd sung tir tir vao d6 & nhiét do 0°C két hop
khudy trong 15 phut. Sau khi hoan thanh phéan tng, hdn hop phan tng dugc chung ct
bang diclometan va sau d6 dugc rira bang dung dich nuéc chira NaHCO3 bao hoa. Lép
hitu co duge sy kho bang natri sulfat khan va sau d6 dugce loc va chung cét trong diéu
kién 4p suét giam, va phan ling cin dugc tach bang sic ky cot (clorofom : metanol =
20 : 1 (tf 1¢ theo thé tich)) dé thu duoc hop chét néu & dé muc nay (hiéu suat: 1,3g,
68,2%).

'H-NMR (300MHz, CDCI3) & 7,96 (m, 1H), 7,83 (d, 1H), 7,70 (d, 1H), 7,61 (s, 1H),
7,45 (m, 2H), 7,25 (m, 2H), 7,01 (m, 1H), 6,45 (d, 1H), 6,35-6,32 (m, 3H), 5,71 (dd,
1H);

MS (ESIY): m/z = 517,1 [M+H]".

Quy trinh cta vi du 1 duoc thuc hién lap lai chi khac la s dung céc hop chét
amin khéc nhau dugc dai dién bang Z-NH, (Z 1a nhu dugc x4c dinh trén day) thay vi
4-(4-metylpiperazin-1-yl)benzenamin & buéce 4 dé didu ché cac hop chét ciia cac vi du

tir 2 d&n 156 dugc thé hién trong cAc bang tir 1a dén 1v dudi day.
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Bang la
Vi du Chu tric Dit li¢u phan tich
L IH-NMR (300MHz, CDCl3) & 7,96 (m, 1H), 7,83 (d, 1H),
5 T Ly 17,70 (d, 1H), 7,61 (s, 1H), 7,45 (m, 2H), 7,25 ( m, 2H), 7,01
SHe M8 |(m, TH), 6,45 (d, 1H), 6,35-6,32 (m, 3H), 5,71 (dd, 1H);
Sy T
s/ |MS (BSI*): m/z=517,1 [M+H]".
S IH-NMR (300MHz, CDCl;) & 7,83 (d, 1H), 7,70 (s, 1H),
~NEy 7,45 (m, 1H), 7,42 (m, 1H), 7,40 (m, 1H), 7,04 (m, 2H), 6,83
3 _ M (dd, 1H), 6,80 (¢, 1H), 6,43 (dd, 1H), 6,27 (dd, 1H), 5,76 (dd,
GH‘%S 1H), 3,03 (m, 4H), 2,60 (m, 4H), 2,36 (s, 3H);
MS (ESIY): m/z = 505,10 [M+H]".
- 'H-NMR (300MHz,CDCL) & 7,99 (m, 1H), 7,87 (m, 1H),
SNy 7,73 (s, 1H), 7,46 (m, 2H), 7,29 (m, 1H), 7,00 (d, 1H), 6,79
4 o o M 1(dd, 1H), 6,52 (t, 1H), 6,45 (dd, 1H), 6,26 (dd, 1H), 5,78 (dd,
»ﬁ%‘aw 1H), 2,86 (m, 4H), 2,57 (m, 4H), 2,35 (s, 3H);
MS (ESI*): m/z = 505,10 [M+H]".
e~ 'H-NMR (300MHz, DMSO-d¢) & 10,35(s, 1H), 9,75(s, 1H),
(PN 8,33(d, 1H), 7,77(m, 1H), 7,48(m, 1H), 7,41(m, 2H), 7,27(m,
5 , M J2H), 7,01(m, H), 6,43(m, 1H), 6,21(dd, 1H), 5,75(dd, 1H),
BN 12.07(s, 4H), 2,37(s, 4H), 2,19(s, 3H);
W 3 MS (BSTY): m/z = 523,2 [M+H]"
IH-NMR (300MHz, DMSO-ds) & 10,34 (s, NH), 8,28 (d,
W 1H), 8,21 (s, NH), 7,71 (s, 1H), 7,56 (d, 1H), 7,45 (t, 1H),
. Tx w 7,40 (d, 1H), 7,29 (d, 1H), 7,06 (d, 1H), 6,51 (t, 1H), 6,45
SO |(m, 1H), 6,38 (d, 1H), 5,75 (d, 1H), 3,76 (s, 3H), 2,90 (br,
H 4H), 2,44 (br, 4H), 2,21 (s, 3H);
MS (ESIY): m/z = 535,0 [M+H]".
'H-NMR (300MHz, DMSO-ds) & 10,33 (brs, 1H), 9,51 (brs,
LR 1H), 8,30-8,28 (m, 1H), 7,72-7,69 (m, 2H), 7,56 (m, 1H),
‘JQH 746-741 (m, 2H), 7,36-7,34 (m, 1H), 7,07-7,03 (m, 1H),
7 KBNS 6,92-6,89 (m, 1H), 6,40-6,37 (m, 1H), 6,26 (m, 1H), 5,77-
W03 15,76 (m, 1H), 2,77 (m, 4H), 2,42 (m, 4H), 2,20 (s, 3H);
MS (ESI*): m/z = 521,1 [M+H]".
. IH-NMR (300MHz, CDCl3) & 7,82 (d, 1H), 7,58 (d, 1H),
| 743 (t, 1H), 7,36 (d, 1H), 7,05 (dd, 1H), 6,80 (s, 1H), 6,77
8 o o M 1(d, 2H), 6,45 (dd, 1H), 6,26 (d, 1H), 5,65 (dd, 1H), 3,40 (m,
%ﬁuo; 4H), 2,76 (m, 4H);
MS (ESI*): m/z = 501,13 [M+H]*.
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1H-NMR (300MHz, CDCI3) & 7,83 (d, 1H), 7,70 (s, 1H),
7,45 (m, 1H), 7,42 (m, 1H), 7,40 (m, 1H), 7,04 (m, 2H),
6,83 (dd, 1H), 6,80 (t, 1H), 6,43 (dd, 1H), 6,27 (dd, 1H),
5,76 (dd, 1H), 3,03 (m, 4H), 2,60 (m, 4H), 2,36 (s, 3H);
MS (ESI+): m/z = 505,10 [M+H]+.

10

1H-NMR (300MHz, CDCI3) & 7,81-7,79 (m, 1H), 7,59-
7,49 (m, 2H), 7,42-7,37 (t, 1H), 7,29-7,26 (m, 2H), 7,05-
7,02 (m, 1H), 6,90 (m, 1H), 6,81-6,78 (m, 2H), 6,46-6,40
(m, 1H), 6,28-6,24 (m, 1H), 5,78-5,75 (m, 1H), 3,14-3,11
(m, 4H), 2,63-2,60 (m, 4H), 2,52-2,45 (q, 2H), 1,16-1,11
(t, 3H);

MS (ESI+): m/z = 501,2 [M+H]+.

11

1H-NMR (300MHz, CD30D) & 8,04 (d, 1H), 7,66 (m,
2H), 7,43 (¢, 1H), 7,33 (d, 2H), 7,23 (d, 1H), 7,03 (m, 1H),
6,78 (d, 2H), 6,40 (m, 2H), 5,78 (m, 1H), 3,08 (m, 4H),
2,65 (m, SH). 1,14 (d, 6H);

MS (ESI+): m/z = 515,04 [M+H]+.

12

1H-NMR (300MHz, CDCI3) & 7,81-7,80 (d, 1H), 7,60-
7,57 (m, 2H), 7,44-7,32 (m, 4H), 7,06-7,03 (m, 1H), 6,83-
6,78 (m, 3H), 6,47-6,41 (m, 1H), 6,29-6,20 (m, 1H), 5,80-
5,76 (m, 1H), 3,13-3,10 (m, 4H), 2,76-2,73 (m, 4H), 1,12
(s, 9H);

MS (ESI+): m/z 529 [M+H]+.

13

1H-NMR (300MHz, DMSO-d6) & ; 10,35 (s, 1H), 9,21 (s,
2H), 8,24 (d, 1H), 7,68 (m, 1H), 7,61 (d, 1H), 7,44 (d,
1H), 7,38 (m, 2H), 7,29 (d, 1H), 7,03 (dd, 1H), 6,68 (d,
1H), 6,37 (dd, 1H), 6,27 (dd, 1H), 5,76 (dd, 1H), 2,93 (m,
4H), 2,58 (m, 4H), 2,25 (m, 1H), 1,74 (m, SH), 1,19 (m,
SH);

MS (ESI+): m/z = 555 [M+H]+.

14

1H-NMR (300MHz, CD30D) & 8,08-8,06 (d, 1H), 7,69-
7,68 (m, 2H), 7,49-7,43 (t, 1H), 7,39-7,36 (d, 2H), 7,27-
7,25 (d, 1H), 7,07 (m, 1H), 6,83-6,80 (d, 2H), 6,45-6,40
(m, 2H), 5,82-5,78 (m, 1H), 4,73-4,70 (t, 1H), 4,57-4,54
(t, 1H), 3,14-3,11 (m, 4H), 2,85-2,82 (t, 1H), 2,75-2,72
(m, SH).
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IH-NMR (300MHz, DMSO-d6) & 10,3 (s, 1H), 9,21 (s,
1H), 8,24 (d, 1H), 7,68 (m, 1H), 7,60 (d, 2H), 7,46 (s,

s ~'e 1H), 7,43 (m, 2H), 7,29 (d, 1H), 7,04 (dd, 1H), 6,69 (d,

IIH
0 = N 2H), 6,41 (dd, 1H), 6,27 (dd, 1H), 6,16 (t, 1H), 5,75 (dd,
MH'@D%

1H), 2,98 (m, 4H), 2,75 (t, 2H), 2,63 (m, 4H);
MS (ESI+): m/z = 537,2 [M+H]+.

Bang 1c

Vidu

Cau triuc

Dit li€u phén tich

16

eF.

¥
izLTH
EWX

1H-NMR (300MHz, DMSO-d6) & 10,34 (brs, 1H),
9,22 (brs, 1H), 8,26-8,24 (d, 1H), 7,67 (s, 1H), 7,62-
7,60 (m, 1H), 7,46-7,39 (m, 3H), 7,31-7,29 (d, 1H),
7,05-7,02 (m, 1H), 6,70-6,68 (m, 2H), 6,46-6,37 (m,
1H), 6,27-6,21 (m, 1H), 5,77-5,74 (m, 1H), 3,25-3,15
(q, 2H), 2,98 (m, 4H), 2,71 (m, 4H);

MS (ESI+): m/z = 554,97 [M+H]+.

17

1H-NMR (300MHz, CDCI3) 6 7,81-7,79 (m, 1H), 7,55
(m, 2H), 7,42-7,32 (m, 3H), 7,23 (m, 1H), 7,05-7,02
(m, 1H), 6,90 (brs, 1H), 6,80-6,77 (m, 2H), 6,46-6,40
(m, 1H), 6,27-6,24 (m, 1H), 5,78-5,74 (m, 1H), 3,57-
3,53 (t, 2H), 3,37 (s, 3H), 3,14-3,10 (m, 4H), 2,67-2,61
(m, 4H);

MS (ESI+): m/z = 531,3 [M+H]+.

18

JH-NMR (300MHz, DMSO-d6) & 10,35 (brs, 1H),
9,22 (brs, 1H), 8,27-8,25 (d, 1H), 7,70-7,69 (m, 1H),
7,64-7,61 (m, 1H), 7,48-7,40 (m, 2H), 7,32-7,30 (m,
1H), 7,07-7,04 (m, 1H), 6,72-6,69 (m, 2H), 6,43-6,39
(m, 1H), 6,29-6,24 (m, 1H), 5,80-5,76 (m, 1H), 4,43-
4,39 (t, 1H), 3,56-3,50 (q, 2H), 2,98 (m, 4H), 2,51 (m,
4H), 2,44-2,40 (t, 2H);

MS (ESI+): m/z = 517,2 [M+H]+.

19

1H-NMR (300MHz, DMSO-d6) & 10,33 (brs, 1H),
9,41 (brs, 1H), 8,26-8,24 (m, 1H), 7,68-7,67 (m, 1H),
7,63-7,60 (m, 1H), 7,46-7,41 (m, 3H), 7,31-7,29 (m,
1H), 7,06-7,03 (m, 1H), 6,74-6,71 (m, 2H), 6,41-6,38
(m, 1H), 6,28-6,27 (m, 1H), 5,78-5,74 (m, 1H), 3,54-
3,52 (m, 4H), 2,99-2,96 (m, 2H), 2,93-2,89 (m, 2H),
2,01 (s, 3H);

MS (ESI+): m/z = 515,3 [M+H]+.
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20

1H-NMR (300MHz, DMSO-d6) & 10,45 (brs, 1H),
9,59 (brs, 1H), 8,31-8,30 (m, 1H), 7,88 (s, 1H), 7,80-
743 (m, 4H), 7,37(d, 1H), 7,19-7,09 (m, 3H), 6,51-
6,43 (m, 1H), 6,29-6,23 (m, 1H), 5,79-5,76 (m, 1H),
4,10 (s, 2H), 3,51-3,49 (m, 4H), 3,21-3,18 (m, 4H);

MS (ESI+): m/z = 531,1 [M+H]+.

21

1H-NMR (300MHz, CDCI3) & 7,85(d, 1H), 7,65-7,60
(m, 2H), 7,42-7,35 (m, 4H), 7,26 (d, 1H), 7,03-7,01 (m,
1H), 6,80.-6,87 (m, 2H), 6,41-6,41 (m, 1H), 6,35-6,32
(m, 1H), 5,77-5,74 (m, 1H), 3,83-3,74 (m, 4H), 3,19 (s,
2H), 3,15-3,06 (m, 4H), 2,32 (s, 6H);

MS (ESI+): m/z = 558,2 [M+H]+.

22

1H-NMR (300MHz, DMSO-d6) & 10,38 (brs, 1H),
9,28 (brs, 1H), 8,31-8,26 (m, 2H), 7,68-7,62 (m, 2H),
7,48-7,43 (m, 2H), 7,31(d, 1H), 7,08 (d, 1H), 6,74-6,71
(m, 2H), 6,49-6,40 (m, 1H), 6,29-6,23 (m, 1H), 5,79-
5,76 (m, 1H), 3,59-3,57 (m, 4H), 3,34-3,28 (m, 4H),
3,18-3,17 (m, 4H), 3,05-2,97 (m, 4H);

MS (ESI+): m/z = 586,2 [M+H]+.

Bang 1d
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Dit liéu phéan tich
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1H-NMR (300MHz, DMSO-d6) & 10,34 (brs, 1H), 9,26
(brs, 1H), 8,27-8,25 (m, 1H), 7,68 (s, 1H), 7,63-7,60 (m,
1H), 7,47-7,42 (m, 3H), 7,32-7,30 (m, 1H), 7,07-7,03 (m,
1H), 6,77-6,74 (m, 2H), 6,42-6,38 (m, 1H), 6,28-6,22 (m,
2H), 5,79-5,75 (m, 1H), 3,22-3,20 (m, 4H), 3,10-3,08 (m,
4H), 2,91 (s, 3H);

MS (ESI+): m/z = 551,2 [M+H]+.

24

o
FZQ

1=
o

1H-NMR (300MHz, DMSO-d6) & 10,33 (brs, 1H), 9,25
(brs, 1H), 8,26-8,24 (d, 1H), 7,68-7,67 (m, 1H), 7,62-7,59
(m, 1H), 7,47-7,41 (m, 3H), 7,31-7,29 (d, 1H), 7,06-7,03
(m, 1H), 6,75-6,72 (m, 2H), 6,43-6,38 (m, 1H), 6,28-6,27
(m, 1H), 5,78-5,74 (m, 1H), 3,27-3,26 (m, 4H), 3,12-3,06
(g, 2H), 3,06-3,03 (m, 4H), 1,24-1,29 (t, 3H);

MS (ESI+): m/z = 565,09 [M+H]+.

25

1H-NMR (300MHz, DMSO-d6) & 10,33 (brs, 1H), 9,26
(brs, 1H), 8,26-8,24 (d, 1H), 7,68-7,67 (m, 1H), 7,63-7,60
(m, 1H), 7,46-7,41 (m, 3H), 7,31-7,30 (d, 1H), 7,06-7,03
(m, 1H), 6,74-6,71 (m, 2H), 6,41-6,38 (m, 1H), 6,28-6,27
(m, 1H), 5,78-5,74 (m, 1H), 3,27-3,24 (m, 4H), 3,04-3,01
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(m, 4H), 2,78 (s, 6H);
MS (ESI+): m/z = 580,08 [M-+H]+.

26

|H-NMR (300MHz, CD30D) & ; 8,07 (d, 1H), 7,69 (m,
2H), 7,48 (t, 1H), 7,38 (d, 2H), 7,27 (d, 1H), 7,06 (dd,
1H), 6,82 (d, 2H), 6,44-6,40 (m, 2H), 5,82-5,78 (dd, 1H),
3,12 (m, 4H), 3,08 (m, 2H), 2,77 (m, 4H), 2,29 (s, 1H),
2,09 (m, 3H), 1,98 (m, 2H), 1,64 (m, 2H)

MS (ESI+): m/z = 570,3 [M+H]+.

27

1H-NMR (300MHz, CDCI3) & 10,35 (s, NH), 9,35 (5,
NH), 8,25 (d, 1H), 7,68 (m, 2H), 7,41 (m, 3H), 7,30 (d,
1H), 7,04 (d, 1H), 6,71 (d, 2H), 6,45 (dd, 1H), 6,24 (d,
1H), 5,76 (d, 1H), 3,38 (m, 2H), 2,30 (m, 4H), 2,17 (s,
3H), 1,05 (s, 6H);

MS (ESI+): m/z = 515,2 [M+H]+.

28

1H-NMR (300MHz, CDCI3) & 7,80-7,78 (d, 1H), 7,59
(m, 1H), 7,52 (m, 1H), 7,44-7,22 (m, 3H), 7,06-7,03 (m,
1H), 6,74 (s, 1H), 6,55-6,41 (m, 3H), 6,28-6,15 (m, 1H),
5.80-5,76 (m, 1H), 4,14 (s, 1H), 3,51-3,25 (m, 4H), 2,94-
2,91 (m, 1H), 2,63-2,60 (m, 1H), 2,35 (s, 3H), 1,98-1,80
(m, 3H), 1,25-1,12 (m, 2H);

MS (ESI+): m/z = 499 [M+H]+.

29

1H-NMR (300MHz, DMSO-d6) § 10,37 (s, 1H), 9,27 (s,
1H), 8,29 (d, 1H), 7,71 (d, 1H), 7,64 (d, 1H), 7,48 (m,
2H), 7,34 (d, 1H), 7,08 (d, 1H), 6,74 (m, 2H), 6,45 (m,
1H), 6,27 (d, 1H), 5,80 (d, 1H), 3,72 (m, 4H), 2,98 (m,
4H);

MS (ESI+): m/z = 474,4 [M+H]+.

Cau truc

Dit li€u phan tich

30

1H-NMR (300MHz, CDCI3) 6 7,82 (d, 1H), 7,58 (d, 1H),
7,43 (m, 1H), 7,36 (d, 1H), 7,05 (dd, 1H), 6,80 (s, 2H),
6,77 (d, 2H), 6,45 (dd, 1H), 6,26 (d, 1H), 5,65 (dd, 1H),
3,40 (m, 4H), 2,76 (m, 4H);

MS (ESI+): m/z = 490,05 [M+H]+.
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P, Fo
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1H-NMR (300MHz, DMSO-d6) & 8,04 (brs, 1H), 7,84-
7,82 (d, 1H), 7,61-7,57 (m, 2H), 7,43-7,37 (t, 1H), 7,36-
7,33 (m, 2H), 7,25 (s, 1H), 7,05-7,02 (m, 2H), 6,79-6,76
(m, 2H), 6,41 (m, 1H), 6,32-6,29 (m, 1H), 5,77-5,74 (m,
1H), 3,88-3,79 (m, 2H), 3,42-3,34 (m, 2H), 2,91-2,81 (m,
4H);

MS (ESI+): m/z = 506,00 [M+H]+.

32

|H-NMR (300MHz, CDCI3) & 7,86-7,84 (s, 1H), 7,60-
7,53 (m, 3H), 7,46-7,43 (m, 1H), 7,40-7,36 (m, 2H), 7,07-
7,04 (m, 1H), 6,99 (s, 1H), 6,79-6,76 (m, 2H), 6,48-6,43
(m, 1H), 6,30-6,21 (m, 1H), 5,82-5,78 (m, 1H), 3,74 (m,
4H), 3,11-3,10 (m, 4H);

MS (ESI4): m/z = 522,02 [M+H]+.

33

JH-NMR (300MHz, DMSO-d6) & 10,34 (brs, 1H), 9,04
(s, 1H), 8,22 (d, 1H), 7,69 (s, 1H), 7,61-7,55(m, 1H),
7,45-7,26 (m, 4H), 7,08-7,03 (m, 1H), 6,47-6,23 (m, 6H),
5,76 (d, 1H), 3,16-3,12 (m, 4H), 1,91 (m, 4H);

MS (ESI+): m/z = 458,16 [M+H]+.

34

JH-NMR (300MHz, CDCI3) & 7,79 (d, 1H), 7,54 (m,
1H), 7,35 (m, 2H), 7,32 (m, 2H), 7,25 (m, 1H), 7,23 (d,
1H), 6,75 (s, 1H), 6,46 (m, 1H), 6,25 (m, 1H), 5,77 (d,
1H), 3,35 (m, 1H), 3,11 (t, 1H), 2,83 (m, 2H), 2,32 (5,
6H), 2,18 (m, 1H), 1,72 (m, 1H);
MS (ESI+): m/z = 501,4 [M+H]+.

35

|H-NMR (300MHz, DMSO-d6) & 10,33 (s, NH), 9,17 (s,
NH), 8,25 (d, 1H), 7,73 (d, 2H), 7,59 (d, 1H), 7,47 (m,
3H), 7,30 (d, 1H), 7,23 (s, 1H), 7,07 (d, 1H), 6,92 (s, 1H),
6,47 (m, 2H), 6,27 (d, 1H), 5,77 (d, 1H), 5,00 (m, 1H),
3,62 (m, 1H), 3,44 (m, 3H), 2,51 (m, 2H);

MS (ESI+): m/z = 524,2 [M+H]+.

36

1H-NMR (300MHz, DMSO-d6) § 10,33 (s, NH), 9,13 (s,
NH), 8,24 (d, 1H), 7,96 (s, 1H), 7,72 (t, 1H), 7,68 (d, 1H),
7,45 (t, 1H), 7,43 (m, 2H), 7,29 (d, 1H), 7,22 (s, 1H), 7,05
(dd, 1H), 6,91 (s, 1H), 6,42 (m, 3H), 6,26 (dd, 1H), 5,75
(dd, 1H), 4,99 (m, 1H), 3,61 (m, 1H), 3,41 (m, 3H), 2,49
(m, 2H);

MS (ESI+): m/z = 524,2 [M+H]+
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1H-NMR (300MHz, DMSO0-d6) & 10,36 (s, 1H), 9,22 (s,
1H), 8,26 (d, 1H), 7,70 (s, 1H), 7,64 (m, 1H), 7,47 (d,
1H), 7,41 (m, 2H), 7,31 (d, 1H), 7,05 (d, 1H), 6,71 (m,
2H), 6,44 (m, 1H), 6,26 (m, 1H), 5,78 (m, 1H), 2,96 (1,
4H), 1,59 (m, 4H), 1,50 (m, 2H);

MS (ESI+): m/z = 472,10 [M+H]+.

38

1H-NMR (300MHz, DMSO0-d6) & 10,37 (s, 1H), 9,27 (s,
1H), 8,29 (d, 1H), 7,71 (d, 1H), 7,64 (d, 1H), 7,48 (m,
2H), 7,34 (d, 1H), 7,08 (d, 1H), 6,74 (m, 2H), 6,45 (m,
1H), 6,27 (d, 1H), 5,80 (d, 1H), 3,72 (m, 4H), 2,98 (m,
4H);

MS (ESI+): m/z = 515 [M+H]+.

39

1H-NMR (300MHz, DMSO-d6) & 10,39 (s, 1H), 9,25 (s,
1H), 8,29 (d, 1H), 7,73 (m, 1H), 7,66 (m, 1H), 7,49 (d,
1H), 7,44 (m, 2H), 7,34 (d, 1H), 7,09 (m, 1H), 6,73 (m,
2H), 6,47 (m, 1H), 6,30 (m, 1H), 5,81 (m, 1H), 4,67 (d,
1H), 3,59 (m, 1H), 3,40 (m, 2H), 2,71 (m, 2H), 1,82 (m,
2H), 1,50 (m, 2H);

MS (ESI+): m/z = 488,4 [M+H]+.

40

1H-NMR (300MHz, CD30D) & 8,05 (S, 1H), 7,63 (d,
1H), 7,34 (m, 3H), 6,97 (d, 2H), 6,70 (S, 2H), 6,28 (m,
2H), 5,69 (d, 1H), 3,49 (s, 2H), 3,01 (m, 4H) 1,58 (m,
1H), 134 (m, 4H);

MS (ESI+): m/z = 501,1 [M+H]+.

41

1H-NMR (300MHz, CDCI3) & 7,80 (d, 1H), 7,61 (s, 1H),
7,56 (s, 1H), 7,48 (s, 1H), 7,44 (t, 1H), 7,40 (d, 2H), 7,25
(m, 1H), 7,05 (m, 1H), 6,82 (m, 3H), 6,45 (d, 1H), 6,30
(m, 1H), 5,77 (m, 1H), 3,55 (d, 2H), 2,62 (t, 2H), 2,27 (s,
6H), 2,20 (d, 2H), 1,82 (m, 3H), 1,37 (m, 2H);

MS (ESI+): m/z = 529 [M+H]+.

42

1H-NMR (300MHz, DMSO0-d6) & 10,35 (s, 1H), 9,20 (s,
1H), 8,25 (d, 1H), 7,68 (m, 1H), 7,61 (m, 1H), 7,44 (t,
1H), 7,37 (m, 2H), 7,30 (d, 1H), 7,05 (m, 1H), 6,68 (m,
2H), 6,43 (m, 1H), 6,25 (m, 1H), 5,77 (m, 1H), 3,48 (d,
2H), 2,55 (m, 2H), 2,34 (m, 4H), 2,17 (d, 2H), 1,85 (m,
2H), 1,57 (m, 5H), 1,42 (m, 4H);

MS (ESI+): m/z = 569 [M+H]+.
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43

|H-NMR (300MHz, CD30D) & 8,04 (s, 1H), 7,66 (s,
1H), 7,35 (m, 3H), 7,03 (d, 2H), 6,81 (d, 2H), 6,38 (m,
2H), 5,78 (d, 1H), 3,50 (t, 2H), 3,01 (m, 4H) 1,49 (m,
1H), 1,43 (m, 2H), 1,34 (m, 4H);

MS (ESI+): m/z = 515,2 [M+H]+.

Béang 1g

Vidu

Cau trac

Dit liéu phén tich

44
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1H-NMR (300MHz, DMSO-d6) & 12,17 (brs, 1H), 10,31
(brs, 1H), 9,23 (brs, 1H), 8,25 (d, 1H), 7,69 (s, 1H), 7,62
(d, 1H), 7,47-7,38 (m, 3H), 7,30 (d, 1H), 7,04 (d, 1H),
6,70 (d, 2H), 6,44-6,38 (m, 1H), 6,25 (dd, 1H), 5,78 (d,
1H), 3,42 (d, 2H), 2,48-2,35 (m, 3H), 1,89-1,85 (m, 2H),
1,63-1,56 (m, 2H);

MS (ESI+): m/z = 516,16 [M+H]+.

45

|H-NMR (300MHz, DMSO) o 10,35 (s, NH), 9,22 (s,
NH), 8,31 (d, 1H), 7,69 (s, 1H), 7,48 (d, 2H), 7,39-7,31
(m, 3H), 7,28 (d, 1H), 7,07 (m, 1H), 6,73 (d, 2H), 6,48
(m, 1H), 6,29 (m, 1H), 5,79 (m, 1H), 3,55 (d, 2H), 3,04 (s,
3H), 2,72 (s, 3H), 2,67-2,57 (m, 3H), 1,67 (m, 4H);

MS (ESI+): m/z = 543,0 [M+H]+.

46

1H-NMR (300MHz, CD30D) & 8,08 (d, 1H), 7,80 5,
1H), 7,68 (m, 2H), 7,43 (t, 1H), 7,39 (m, 2H), 7,27 (m,
2H), 7,06 (d, 1H), 7,03 (s, 1H), 6,87 (d, 2H), 6,44 (m,
2H), 5,81 (m, 1H), 4,23 (m, 1H), 3,68 (d, 2H), 2,84 (t,
2H), 2,24 (m, 4H);

MS (ESI+): m/z = 538,2 [M+H]+.

47

1H-NMR (300MHz, CDCI3) & 8,40 (s, NH), 7,77 (d, 1H),
7,68 (s, 1H), 7,63 (d, 1H), 7,33 (t, 1H), 7,32 (d, 2H), 7,21
(d, 1H), 7,11 (s, NH), 7,01 (d, 1H), 6,98 (d, 2H), 6,43 (m,
2H), 5,68 (m, 1H), 3,49(m, 2H), 2,73 (m, 4H), 2,56 (t,
2H), 2,27 (m, 1H), 2,04 (m, 2H), 1,92 (m, 4H), 1,74 (m,
2H);

MS (ESI+): m/z = 541,0 [M+H]+.

48

|H-NMR (300MHz, CD30D)  8,05(d, 1H), 7,64 (d, 2H),
7,47 (t, 1H), 7,35 (d, 2H), 7,23 (d, 1H), 7,04 (d, 1H), 6,81
(d, 2H), 6,40 (m, 2H), 5,77 (dd, 1H), 4,78 (m, 2H), 3,61
(m, 2H), 3,25 (m, 2H), 2,67 (m, 2H), 2,56 (m, 2H), 2,46
(m, 1H), 2,01 (m, 2H), 1,71 (m, 2H), 1,51 (m, 2H);

MS (ESI+): m/z = 555,0 [M+H]+.
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49

1H-NMR (300MHz, DMSO-d6) & 10,3 (s, 1H), 9,13 (s,
1H), 8,17 (d, 1H), 7,65 (s, 1H), 7,53 (d, 1H), 7,34 (d, 1H),
7,32 (m, 2H), 7,29 (d, 1H), 6,98 (d, 1H), 6,63 (d, 2H),
6,34 (dd, 1H), 6,21 (d, 1H), 3,50 (m, 4H), 3,43 (m, 1H),
3,20 (brs, 1H);

MS (ESI+): m/z = 556,68 [M+H]+.

50
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{H-NMR (300MHz, DMSO-d6) & 10,34 (s, 1H), 9,23 (s,
1H), 8,25 (d, 1H), 7,68 (s, 1H), 7,62 (d, 1H), 7,45 (d, 1H),
7,40 (m, 2H), 7,30 (d, 1H), 7,04 (m, 1H), 6,70 (m, 2H),
6,43 (m, 1H), 6,26 (m, 1H), 5,77 (m, 1H), 3,46 (m, 2H),
2,56 (m, 1H), 2,50 (m, 6H), 2,33 (m, 4H), 2,29 (m, 2H),
1,80 (m, 2H), 1,48 (m, 2H), 0,97 (t, 3H);

MS (ESI+): m/z = 584,3 [M+H]+.

Bang 1h

Vidu

Cau trac

Dit liéu phan tich

51

1H-NMR (300MHz, CDCI3) & 7,85 (d, 1H), 7,67 (s, 1H),
7,56 (m, 1H), 7,43 (m, 3H), 7,31 (s, 1H), 7,21 (m, 2H),
7,06 (d, 1H), 6,46 (m, 1H), 6,27 (m, 1H), 5,98 (m, 1H),
5,78 (d, 1H), 3,12 (m, 2H), 2,69 (t, 2H), 2,57 (m, 2H),
2,42 (s, 3H);

MS (ESI+): m/z = 484,1 [M+H]+.

52

1H-NMR (300MHz, CDCI3) & 8,13 (s, 1H), 7,83 (d, 1H),
7,76 (s, 1H), 7,52 (m, 1H), 7,39 (t, 1H), 7,34 (d, 2H), 7,25
(d, 1H), 7,11 (s, 1H), 7,02 (d, 3H), 6,36 (m, 2H), 5,74 (d,
1H), 3,01 (m, 2H), 2,41 (m, 1H), 2,37 (s, 3H), 2,31 (m,
2H), 2,09 (m, 2H), 1,85 (m, 2H);

MS (ESI+): m/z = 486,2 [M+H]+.

53

1H-NMR (300MHz, CDCI3) & 8,27 (s, 1H), 7,81 (d, 1H),
7,75 (s, 1H), 7,51 (d, 1H), 7,33 (m, 3H), 7,25 (d, 1H),
7,14 (s, 1H), 7,02 (s, 2H), 6,99 (s, 1H), 6,38 (m, 2H), 5,71
(m, 1H), 3,11 (m, 2H), 2,51 (q, 2H), 2,44 (m, 1H), 2,07
(m, 2H), 1,80 (m, 4H), 1,16 (t, 3H);

MS (ESI+): m/z = 500,2 [M+H]+.

54

|H-NMR (300MHz, CDCI3) & 9,63 (s, 1H), 8,21 (s, 1H),
7,84 (d, 1H), 7,48 (d, 1H), 7,35 (t, 1H), 7,20 (m, 4H), 6,94
(m, 3H), 6,67 (m, 1H), 6,39 (m, 1H), 5,65 (m, 1H), 3,35
(m, 2H), 3,28 (m, 1H), 2,67 (m, 2H), 2,50 (m, 1H), 2,40
(m, 2H), 1,84 (m, 2H), 1,35 (d, 6H);

MS (ESI+): m/z = 514,2 [M+H]+.

-49-




22454

55

1H-NMR (300MHz, CDCI3) & 7,83 (d, 1H), 7,78 (s, 1H),
7,65 (s, 1H), 7,56 (d, 1H), 7,43 (m, 3H), 7,27 (d, 1H),
7.11 (s, 1H), 7,04 (m, 3H), 6,45 (m, 1H), 6,27 (m, 1H),
5,76 (m, 1H), 2,94 (m, 2H), 2,79 (m, 1H), 2,32 (s, 3H),
2,02 (m, 3H), 1,85 (m, 2H), 1,36 (m, 1H);

MS (ESI+): m/z = 486,2 [M+H]+.

56

1H-NMR (300MHz, DMS0-d6) & 10,39 (s, NH), 9,67 (s,
NH), 8,33 (d, 1H), 8,08 (s, 1H), 7,73 (m, 3H), 7,58 (m,
2H), 7,47 (t, 1H), 7,34 (m, 3H), 7,08 (m, 2H), 6,43 (m,
1H), 6,27 (m, 1H), 5,74 (m, 1H);

MS (ESI+): m/z = 455,0 [M+H]+.

57

1H-NMR (300MHz, DMSO0-d6) & 10,34(s, 1H), 9,08(s,
1H), 8,35(d, 1H), 8,23(m, 1H), 7,65(d, 1H), 7,57(m, 1H),
7.42(m, 2H), 7,28(d, 1H), 7,04(m, 1H), 6,42(m, 2H),
6,28(m, 2H), 6,02(d, 1H), 5,74(dd, 1H), 2,67(m, 4H),
2.16(m, 2H), 1,84(m, 2H), 1,33(m, 2H), 0,97(m, 6H)

MS (ESI+): m/z = 475,2 [M+H]+.

Bang 1i

Vidu

Cau truc

Dit liéu phan tich

58

1H-NMR (300MHz, DMSO-d6) § 10,34(s, 1H), 9,02(s,
1H), 8,22(d, 1H), 7,68(d, 1H), 7,62(m, 1H), 7,44(m, 1H),
7.27(m, 2H), 7,04(m, H), 6,42(m, 3H), 6,24(dd, 1H),
5,76(dd, 1H), 3,03(m, 2H), 2,49~2,32(m, 10H), 2,15(s,
3H);

MS (ESI+): m/z = 530,2 [M+H]+.

59

1H-NMR (300MHz, DMSO-d6) & 10,36 (s, 1H), 9,00 (s,
1H), 8,23 (d, 1H), 7,63 (m, 2H), 7,40 (m, 2H), 7,27 (m,
2H), 7,08 (m, 1H), 6,87 (m, 1H), 6,44 (m, 2H), 6,29 (d,
1H), 5,77 (d, 1H), 5,00 (d, 1H), 3,05 (m, 1H), 2,70 (m,
2H), 2,16 (s, 3H), 1,95 (m, 2H), 1,82 (m, 2H), 1,31 (m,
2H);

MS (ESI+): m/z = 501,2 [M+H]+.

60

1H-NMR (300MHz, DMSO-d6) & 10,39 (brs, 1H), 9,12
(brs, 1H), 8,97 (brs, 1H), 8,26 (d, 1H), 7,73 (s, 1H), 7,61
(d, 1H), 7,49-7,31 (m, 4H), 7,10-7,06 (m, 1H), 6,57-6,41
(m, 3H), 6,30-6,25 (m, 1H), 5,81-5,77 (m, 1H);

MS (ESI+): m/z = 405,09 [M+H]+.
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61

1H-NMR (300MHz, DMSO-d6) & 10,34 (s, NH), 9,30 (s,
NH), 8,28 (d, 1H), 7,72 (s, 1H), 7,60 (dd, 1H), 7,48-7,43
(m, 3H), 7,32 (d, 1H), 7,08 (dd, 1H), 6,72 (d, 2H), 6,44
(m, 1H), 6,29 (m, 1H), 5,79 (m, 1H), 4,00 (m, 2H), 3,63
(m, 2H), 3,27 (s, 3H);

MS (ESI+): m/z = 463,2 [M+H]+.

62

1H-NMR (300MHz, DMSO-d6) & 10,37 (s, 1H), 9,31 (s,
1H), 8,28 (d, 1H), 7,72 (s, 1H), 7,59 (d, 1H), 7,44 (m,
3H), 7,33 (d, 1H), 7,07 (d, 1H), 6,69 (d, 2H), 6,39 (dd,
1H), 6,29 (d, 1H), 5,79 (d, 1H), 3,95 (t, 2H), 2,60 (t, 2H),
2,22 (s, 6H);

MS (ESI+): m/z = 476,2 [M+H]+.

63

1H-NMR (300MHz, DMSO-d6) & 10,36 (s, 1H), 9,30 (s,
1H), 8,27 (d, 1H), 7,72 (s, 1H), 7,60 (d, 1H), 7,45 (m,
3H), 7,32 (d, 1H), 7,07 (d, 1H), 6,69 (d, 2H), 6,41 (dd,
1H), 6,25 (d, 1H), 5,76 (d, 1H), 3,90 (t, 2H), 3,34 (m, 4H),
2,70 (t, 2H), 2,50 (m, 4H), 1,03 (s, 6H);

MS (ESI+): m/z = 504,2 [M+H]+.

64

|H-NMR (300MHz, DMSO-d6) & 10,38 (s, 1H), 9,33 (s,
1H), 8,27 (d, 1H), 7,72 (s, 1H), 7,60 (d, 1H), 7,47 (m,
3H), 7,33 (d, 1H), 7,05 (d, 1H), 6,70 (m, 2H), 6,44 (dd,
1H), 6,25 (d, 1H), 5,77 (d, 1H), 3,95 (t, 2H), 2,72 (t, 2H),
2,50 (m, 4H), 1,67 (m, 4H);

MS (ESI+): m/z = 502,2 [M+H]+.

Bang 1j

Vidu

Cau trac

Dit liéu phén tich

65
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1H-NMR (300MHz, CDCI3) & 8,14 (s, 1H), 7,80 (d, 1H),
7,61 (s, 1H), 7,48 (d, 1H), 7,34 (m, 3H), 7,24 (m, 2H),
6,99 (d, 1H), 6,72 (d, 2H), 6,39 (d, 1H), 6,25 (dd, 2H),
5,72 (d, 1H), 4,03 (t, 2H), 3,71 (m, 4H), 2,75 (t, 2H), 2,56
(m, 4H);

MS (ESI+): m/z = 518,4 [M+H]+.

66
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1H-NMR (300MHz, CDCI3) & 7,82 (d, 1H), 7,63 (s, 1H),
743 (m, 6H), 7,04 (d, 1H), 6,89 (s, 1H), 6,76 (m, 2H),
6,45 (d, 1H), 6,26 (m, 1H), 5,74 (d, 1H), 4,23 (m, 2H),
2,77 (m, 2H), 2,47 (q, 2H), 2,33 (m, 2H), 2,04 (m, 2H),
1,80 (m, 2H), 1,12 (t, 3H);

MS (ESI+): m/z = 516,3 [M+H]+.
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1H-NMR (300MHz, DMSO-d6) & 10,38 (brs, 1H), 9,92
(brs, 1H), 8,34 (d, 1H), 7,87-7,31 (m, 8H), 7,09 (d, 1H),

= {9 N
g
67 GE‘E{&QNQH 6.46-6,37 (m, 1H), 6,23 (d, 1H), 5,75 (d, 1H), 3,91 (4,
SR, 4k, 1.20-1,12 (m, 6H);
MS (ESI+): m/z = 525,13 [M+H]+.
1H-NMR (300MHz, DMSO-d6) & 10,39 (s, 1H), 9,86 (s,
Q 1H), 8,35 (d, 1H), 7,77 (m, 2H), 7,58 (m, 1H), 7,40 (m,
68 o W 4H), 7,11 (d, 1H), 6,43 (dd, 1H), 6,25 (d, 1H), 5,77 (d,
SHe 'L 1H), 2,65 (s, 3H);
MS (ESI+): m/z = 451,1 [M+H]+.
. 1H-NMR (300MHz, DMSO-d6) & 10,40 (s, 1H), 10,09 (s,
e 1H), 8,55 (m, 1H), 7,80 (m, 3H), 7,62 (m, 3H), 7,50 (m,
6o | , .M 2H). 7,10 (m, 1H), 6,54 (dd, 1H), 6,28 (d, 1H), 5,79 (d,
Sy 1), 3,10 5, 38);
MS (ESI+): m/z = 467,5 [M+H]+.
o IH-NMR (300MHz, DMSO-d6) & 10,32 (s, 1H), 9,86 (s,
i) 1H), 8,35 (d, 1H), 7,70 (m, 3H), 7,54 (m, 3H), 7,45 (m,
70 1 2H), 7,12 (s, 2H), 6,42 (m, 1H), 6,23 (dd, 1H), 5,75 (dd,
AL
MS (ESI+): m/z = 468,1 [M+H]+.
1H-NMR (300MHz, DMSO-d6) & 10,38 (s, 1H), 10,02 (s,
e 1H), 8,36 (d, 1H), 7,78 (m, 3H), 7,68 (m, 2H), 7,57 (m,
- "S“@.YH 2H), 7,36 (m, 1H), 7,10 (m, 1H), 6,48 (m, 1H), 6,21 (dd,
o Py N 1H), 5,75 (dd, 1H), 1,99 (m, 1H), 0,41 (m, 2H), 0,34 (m,
e 2H):
MS (ESI+): m/z = 508,1 [M+H]+.
Bang 1k
Vidu |Céu tric Dit liéu phén tich
. 1H-NMR (300MHz, DMSO-d6) & 10,37 (s, 1H), 9,97 (s,
Agdey 1H), 8,30 (d, 1H), 7,76 (m, 2H), 7,73-7,21 (m, 6H), 7,09
72 R (m, 1H), 6,40 (m, 1H), 6,21 (dd, 1H), 5,74 (dd, 1H), 2,75
J glﬁ (m. 2H), 2,22 (m, 2H), 2,04 (s, 6H);
MS (ESI+): m/z = 539,2 [M+H]+.
1H-NMR (300MHz, DMSO-d6) & 10,40 (s, 1H), 10,00 (s,
NYLQ 1H), 8,37 (d, 1H), 7,74 (m, 3H), 7,46 (m, 6H), 7,12 (4,
s QL 1H), 6,44 (dd, 1H), 6,25 (d, 1H), 5,77 (d, 1H), 2,78 (m,
o &y N 1H), 2,50 (m, 2H), 1,63 (m, 2H), 1,46 (m, 2H), 1,33 (m,
e s o IENPIS

MS (ESI+): m/z = 565,2 [M+H]+.
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|H-NMR (300MHz, DMSO-d6) & 10,39 (s, 1H), 10,01 (s,

P 1H), 8,37 (d, 1H), 7,75 (m, 2H), 7,61-7,43 (m, 6H), 7,12
o Vla%@% (m, 1H), 6,40 (m, 1H), 6,24 (dd, 1H), 5,76 (dd, 1H), 2,77
KNS (m, 2H), 2,60 (m, 2H), 1,49 (m, 2H), 1,25 (m, 2H), 1,18
=707 gy (m, 2H), 0,87 (m, 6H);
MS (ESI+): m/z = 593,2 [M+H]+.
. 1H-NMR (300MHz, DMSO-d6) & 10,40 (s, 1H), 10,14 (s,
w;s‘.’,fj 1H), 8,38 (d, 1H), 7,78 (m, 3H), 7,59 (m, 1H), 7,50 (m,
75 R 1H), 7,44 (m, 4H), 7,10 (m, 1H), 6,38 (m, 1H), 6,22 (dd,
RN 1H), 5,76 (dd, 1H), 3,59 (s, 4H), 2,92 (s, 4H);
MS (ESI+): m/z = 538,1 [M+H]+.
oo 1H-NMR (300MHz, DMSO-d6) & 10,41 (s, 1H), 10,13 (s,
Feaiet 1H), 8,39 (d, 1H), 7,60 (m, 8H), 7,10 (m, 1H), 6,41 (m,
76 DA 1H), 6,25 (m, 1H), 5,75 (m, 1H), 2,76 (m, 4H), 2,38 (m,
Aoty 4H), 2,29 (q, 2H), 0,91 (t, 3H).
MS (ESI+): m/z = 565,4 [M+H]+.
u IH-NMR (300MHz, DMS0-d6) & 10,39 (brs, 1H), 9,81
| *@ (brs, 1H), 8,37 (d, 1H), 7,78-7,71 (m, 4H), 7,62-7,58 (m,
77 o 1H), 7,52-7,49 (m, 2H), 7,17-7,09 (m, 1H), 6,48-6,39 (m,
Jﬁ@ow S 1H), 6,25 (d, 1H), 5,77 (d, 1H), 2,46 (s, 3H);
> MS (ESI+): m/z = 431,11 [M+H]+.
5 1H-NMR (300MHz, DMSO-d6) & 10,39(s, 1H), 9,79(s,
e 1H), 8,34(d, 1H), 8,16(d, 1H), 7,67(s, 1H), 7,57(m, 4H),
78 I 7.46(m, 1H), 7,42(m, 1H), 7,11(m, 1H), 6,48(m, 1H),
S 1628(dd, TH), 5,75(dd, 1H), 2,74(s, 3H);
MS (ESI+): m/z = 446,1 [M+H]+.
Béng 11
Vidu |Chu tric Dit liéu phan tich
H-NMR (300MHz, DMSO-d6) & 10,4 (brs, 1H), 9,80
ny (brs, 1H), 8,36-8,34 (m, 1H), 7,87 (s, 1H), 7,64-7,43 (m,
. e i SH), 7,41(d, 2H), 7,13-7,10 (m, 1H), 6,46-6,41 (m, 1H),
20l %y 6,28-6,23 (m, 1H), 5,79-5,75 (m, 1H), 3,31-3,17 (m, 2H),
N0y 2,63-2,50 (m, 2H), 2,31 (s, 6H);
MS (ESI+): m/z = 503,1 [M+H]+.
R 1H-NMR (300MHz, CDCI3) & 9,02 (s, 1H), 7,85 (d, 2H),
MRy 7,83 (d, 3H), 7,46 (d, 1H), 7,26 (t, 2H), 6,96 (d, 1H), 6,39
80 o ~ o (d, 1H), 5,68 (dd, 1H), 3,70 (bs, 1H), 3,61 (d, 1H), 2,87 (s,
AHL&%@ 2H), 2,79 (bs, 4H), 1,89 (bs, 4H);

MS (ESI+): m/z = 529,4 [M+H]+.
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81

|H-NMR (300MHz, DMSO-d6) & 10,38 (s, 1H), 9,79 (s,
1H), 8,35 (d, 1H), 8,02 (d, 2H), 7,77 (s, 1H), 7,51 (m,
4H), 7,45 (m, 1H), 7,42 (m, 1H), 6,43 (dd, 1H), 6,28 (d,
1H), 5,78 (d, 1H), 3,96 (m, 1H), 3,86 (m, 2H), 3,38 (m,
2H), 1,74 (m, 2H), 1,58 (m, 2H);

MS (ESI+): m/z = 516,2 [M+H]+.

82

1H-NMR (300MHz, DMSO-d6) & 10,40 (s, 1H), 9,79 (s,
1H), 8,34 (d, 1H), 8,96 (d, 1H), 7,78 (s, 1H), 7,64 (m,
4H), 7,47 (m, 2H), 7,12 (d, 1H), 6,42 (dd, 1H), 6,28 (d,
1H), 5,77 (d, 1H), 3,69 (m, 1H), 2,75 (m, 2H), 2,16 (s,
3H), 1,92 (m, 2H), 1,73 (m, 2H), 1,55 (m, 2H);

MS (ESI+): m/z = 529,2 [M+H]+.

83

|H-NMR (300MHz, DMSO0-d6) & 10,38 (s, 1H), 9,76 (s,
1H), 8,34 (d, 1H), 7,92 (d, 1H), 7,77 (s, 1H), 7,60 (m,
SH), 7,41 (m, 2H), 6,41 (dd, 1H), 6,25 (d, 1H), 5,76 (d,
1H), 3,68 (m, 1H), 2,77 (m, 2H), 2,64 (m, 1H), 2,14 (m,
2H), 1,75 (m, 2H), 1,48 (m, 2H), 0,94 (d, 6H);

MS (ESI+): m/z = 557,2 [M+H]+.

84

|H-NMR (300MHz, DMSO-d6) & 10,34(s, 1H), 9,74(s,
1H), 8,31(d, 1H), 7,60(s, 1H), 7,58(m, 3H), 7,48(m, 1H),
7,41(m, 1H), 7,18(m, 2H), 7,08(m, 1H), 6,47(m, 1H),
6,27(dd, 1H), 5,75(dd, 1H), 2,92(s, 6H);

MS (ESI+): m/z = 460,1 [M+H]+.

&5

IH-NMR (300MHz, DMSO-d6) & 10,42 (brs, 1H), 9,78
(brs, 1H), 8,36-8,34 (m, 1H), 7,78 (s, 1H), 7,62-7,40 (m,
5H), 7,26(d, 2H), 7,12-7,09 (m, 1H), 6,48-6,43 (m, 1H),
6,28-6,22 (m, 1H), 5,79-5,75 (m, 1H), 3,52-3,48 (m, 2H),
3,17-2,90 (m, 3H), 2,30-2,17 (m, 3H), 1,93-1,73 (m, 2H);
MS (ESI+): m/z = 515,2 [M+H]+.

Bang Im

Vidu

Cau truc

Dit liéu phéan tich

86

1H-NMR (300MHz, DMSO0-d6) & 10,5 (brs, 1H), 9,80
(brs, 1H), 8,30-8,20 (m, 1H), 7,78 (s, 1H), 7,60-7,40
(m, 5H), 7,35(d, 2H), 7,20 (m, 1H), 6,50-6,40 (m, 1H),
6,30-6,20 (m, 1H), 5,80-5,70 (m, 1H), 3,60-3,50 (m,
4H), 2,80-2,60 (m, 1H), 2,30-2,00 (m, 7H), 1,80-1,60
(m, 1H);

MS (ESI+): m/z = 529,1 [M+H]+.
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&7

IH-NMR (300MHz, DMSO-d6) & 10,50 (brs, 1H),
9,80 (brs, 1H), 8,40-8,35 (m, 1H), 7,80 (s, 1H), 7,60-
7,30 (m, 4H), 7,25(d, 1H), 7,10-7,00 (m, 3H), 6,40-
6,35 (m, 1H), 6,20-6,15 (m, 1H), 5,75-5,80 (m, 1H),
4,70 (s, 1H), 4,10-4,05 (m, 1H), 3,90-3,70 (m, 2H),
3,30 (s, 1H), 3,20-3,10 (m, 4H);

MS (ESI+): m/z = 516,2 [M+H]+.

88

IH-NMR (300MHz, DMSO-d6) & 10,36-(s, 1H),
9,76(s, 1H), 8,35(d, 1H), 7,76(d, 1H), 7,58(m, 3H),
7,45(m, 1H), 7,39(m, 1H), 7,15(m, 2H), 7,08(m, 1H),
6,47(m, 1H), 6,22(dd, 1H), 5,75(dd, 1H), 3,58(m, 4H),
3,46(m, 4H);

MS (ESI+): m/z = 502,2 [M+H]+.

&9

1H-NMR (300MHz, DMSO-d6) & 10,34(s, 1H), 9,75(s,
1H), 8,35(d, 1H), 7,88(d, 1H), 7,76(d, 1H), 7,57(m,
4H), 7,46(m, 1H), 7,42(m, 1H), 7,10(m, 1H), 6,48(m,
1H), 6,28(dd, 1H), 5,78(dd, 1H), 3,45(m, 4H), 2,28(m,
4H), 2,10(s, 3H);

MS (ESI+): m/z = 515,2 [M+H]+.

90

JH-NMR (300MHz, CDCI3) & 8,90 (s, 1H), 7,76 (d,
1H), 7,74 (s, 1H), 7,51 (s, 1H), 7,40 (s, 1H), 7,29-7,22
(m, 2H), 7,14 (d, 2H), 6,85 (d, 1H), 6,29 (d, 1H), 6,24
(s, 1H), 5,60 (d, 1H), 3,66-2,31 (m, 4H), 2,35 (t, 2H),
2,33-2,31 (m, 4H), 1,00 (t, 3H);

MS (ESI+): m/z = 528,63 [M+H]+.

91

1H-NMR (300MHz, CDCI3) & 8,27(d, 1H), 7,79-7,77
(d, 1H), 7,57 (m, 1H), 7,34-7,09 (m, 5H), 6,99 (m, 1H),
6,37.-6,31 (m, 1H), 6,20-6,15 (m, 1H), 5,68-5,67 (m,
1H), 5,77-5,74 (m, 1H), 4,16-4,07 (m, 4H) 2,86-2,82
(m, 2H), 2,47 (m, 4H), 2,19 (m, 3H), 1,95 (m, 4H),
1,88-1,39 (m, SH);

MS (ESI+): m/z = 598,2 [M+H]+.

92

I
-\gl” i

I{I'-:

P

JH-NMR (300MHz, CDCI3) & 9,02 (s, 1H), 7,85 (d,
2H), 7,83 (d, 3H), 7,46 (d, 1H), 7,26 (t, 2H), 6,96 (d,
1H), 6,39 (d, 1H), 5,68 (dd, 1H), 3,70 (bs, 1H), 3,61 (d,
1H), 2,87 (s, 2H), 2,79 (bs, 4H), 1,89 (bs, 4H);

MS (ESI+): m/z = 529,4 [M+H]+.
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Bang In
Vidu |Céu trac Dit liéu phan tich
1H-NMR (300MHz, DMSO0-d6) & 10,35 (s, 1H), 9,96 (s,
RPN 1H), 8,33 (d, 1H), 7,76 (m, 2H), 7,68 (m, 3H), 7,4 9(m,
03 K Kﬁ,in 1H), 7,42 (m, 1H), 7,40 (m, 1), 7,08 (m, 1H), 6,40 (m,
S0 00 1H), 6,20 (dd, 1H), 5,73 (dd, 1H), 4,20 (t, 2H), 2,30 (t,
N0 2H), 2,12 (s, 6H), 1,76 (m, 2H);
MS (ESI+): m/z = 518,2 [M+H]+.
Ny 1H-NMR (300MHz, DMSO0-d6) & 10,36 (s, 1H), 9,58 (s,
c'\@.,,f{ 1H), 8,32 (d, 1H), 7,73 (s, 1H), 7,60 (m, 3H), 7,45 (1, 1H),
94 % £ 7,40 (d, 1H), 6,43 (dd, 1H), 6,22 (d, 1H), 5,78 (d, 1H),
My o {f}, 3,85 (dd, 2H), 2,27 (s, 3H);
° MS (ESI+): m/z = 465,1 [M+H]+.
0 1H-NMR (300MHz, DMSO-d6) & 10,38 (s, 1H), 9,62 (s,
osf@NH 1H), 8,32 (d, 1H), 7,73 (t, 1H), 7,62 (m, 3H), 7,47 (t, 1H),
95 0 1 NN 7,40 (d, 1H), 7,16 (d, 2H), 7,10 (m, 1H), 6,40 (m, 1H),
sy o"\?} 6,25 (m, 1H), 5,77 (m, 1H), 4,33 (s, 2H), 2,84 (s, 3H);
MS (ESI+): m/z = 481,1 [M+H]+.
o 1H-NMR (300MHz, CDCI3) & 10,36 (s, 1H), 9,45 (s,
e 1H), 8,30 (d, 1H), 7,74 (s, 1H), 7,48 (m, 4H), 7,36 (d,
96 o - 'tﬁi: 1H), 7,07 (m, 3H), 6,40 (dd, 1H), 6,25 (d, 1H), 5,77 (d,
sakdy be, 1H), 3,30 (m, 2H), 2,95 (m, 2H), 2,54 (s, 3H);
MS (ESI+): m/z = 479,1 [M+H]+.
o0 1H-NMR (300MHz, DMSO-d6) & 10,39 (s, 1H), 9,48 (s,
204! 1H), 8,29 (d, 1H), 7,73 (s, 1H), 7,48 (m, 4H), 7,35 (d,
97 0 ¢ tﬁl: 1H), 7,05 (m, 3H), 6,42 (m, 1H), 6,25 (m, 1H), 5,76 (m,
¢.H.J~o ke 1H), 3,31 (m, 2H), 2,94 (s, 3H), 2,87 (m, 2H);
MS (ESI+): m/z = 495,1 [M+H]+.
1H-NMR (300MHz, DMSO-d6) : ¢ 10,36 (brs, 1H), 9,40
| (brs, 1H), 8,31-8,30 (d, 1H), 7,72-7,71 (m, 1H), 7,64-7,61
My (m, 1H), 7,48-7,43 (m, 3H), 7,36-7,34 (d, 1H), 7,09-7,06
98 IR (m, 1H), 6,96-6,93 (m, 2H), 6,43-6,39 (m, 1H), 6,29-6,21
utﬂi»ﬂgw} (m, 1H), 5,79-5,75 (m, 1H), 2,61 (m, 2H), 2,41 (m, 6H),
5 1,51 (m, 4H), 1,40 (m, 2H);
MS (ESI+): m/z = 500,2 [M+H]+.
e 1H-NMR (300MHz, CDCI3 ) ¢ ; 7,84 (m, 1H), 7,69 (m,
Wy 1H), 7,52 (m, 1H), 7,42-7,33 (m, 3H), 7,06-7,00 (m, 4H),
99 o 6,47 (dd, 1H), 6,33 (dd, 1H), 5,75 (dd, 1H), 2,79-2,45 (m,
’“*ﬂjﬁl{)s 14H), 1,12 (t, 3H);
MS (ESI+): m/z = 529,4 [M+H]+.
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Vidu

Cau truc

Dit li€u phan tich

100

a0

SN'\"

=M

o o WTH

o s
H

1H-NMR (300MHz, CDCI3) & 7,82 (t, 1H), 7,65 (s, 1H),
7,57 (m, 1H), 7,39 (m, 3H), 7,28 (m, 2H), 7,03 (m, 4H),
6,67 (m, 1H), 6,41 (m, 1H), 5,75 (m, 1H), 3,33 (s, 4H),
2,97 (m, 2H), 2,71 (m, 2H), 2,59 (brs, 6H), 1,38 (t, 3H);

101

\f? V\[i*ﬂ'iH
SO
H 54

1H-NMR (300MHz, DMSO-d6) & 10,39 (s, 1H), 9,58 (s,
1H), 8,31 (d, 1H), 7,75 (s, 1H), 7,52 (m, 4H), 7,38 (d,
1H), 7,12 (m, 3H), 6,37 (m, 3H), 6,11 (m, 1H), 5,75 (d,
1H), 2,98 (d, 2H), 2,15 (s, 6H);

MS (ESI+): m/z = 472,2 [M+H]+.

102

o,
S04

LN
9]

H-NMR (300MHz, CDCI3) & 8,40 (m, 1H), 7,94 (s, 1H),
7,86 (m, 1H), 7,44 (m, 2H), 7,33 (m, 3H), 7,17 (m, 2H),
7,04 (m, 2H), 6,42 (m, 3H), 6,34 (m, 1H), 5,71 (m, 1H),
3,24 (d, 2H), 2,47 (m, 4H), 1,75 (m, 4H), 1,54 (m, 2H);
MS (ESI+): m/z = 512,2 [M+H]+.

103

|H-NMR (300MHz, DMSO-d6) & 10,35 (s, 1H), 9,43 (s,
1H), 8,30 (d, 1H), 7,89 (d, 1H), 7,71 (s, 1H), 7,45 (m,
3H), 7,36 (d, 1H), 7,05 (m, 3H), 6,44 (dd, 1H), 6,25 (d,
1H), 5,76 (d, 1H), 3,43 (m, 1H), 2,70 (m, 2H), 2,14 (s,
3H), 1,94 (m, 2H), 1,66 (m, 2H), 1,40 (m, 2H);

MS (ESI+): m/z = 543,3 [M+H]+.

104

|H-NMR (300MHz, DMSO0-d6) & 10,36 (s, 1H), 9,22 (s,
1H), 8,26 (d, 2H), 7,70 (s, 1H), 7,64 (m, 1H), 7,47 (d,
1H), 7,41 (m, 1H), 7,31 (d, 1H), 7,05 (d, 2H), 6,71 (m,
1H), 6,44 (m, 1H), 6,26 (m, 2H), 5,78 (m, 1H), 2,96 (m,
2H), 1,59 (m, 2H), 1,50 (m, 1H);

MS (ESI+): m/z = 471,2 [M+H]+.

105

JH-NMR (300MHz, DMSO-d6) & 10,27 (brs, 1H), 9,35
(brs, 1H), 8,18 d, 1H), 7,61.(s, 1H), 7,55 (d, 1H), 7,42
7,38 (m, 3H), 7,26-7,24 (d, 1H), 6,99(d, 1H), 6,96-6,92
(m, 2H), 6,34-6,29 (m, 1H), 6,18-6,13 (m, 1H), 5,68-5,67
(m, 1H), 3,45-3,44 (m, 2H), 3,13-3,09 (m, 1H), 2,84-2,80
(m, 1H), 2,72 (s, 3H), 1,90 (s, 3H);

MS (ESI+): m/z = 515,2 [M+H]+.

106

|H-NMR (300MHz, DMSO-d6) & 9,47 (s, NH), 8,35 (m,
2H), 8,23 (dd, 1H), 7,82-7,75 (m, 2H), 7,38 (d, 1H), 7,09
(m, 1H), 6,92 (m, 1H), 6,58 (m, 1H), 4,12 (s, 4H);

MS (ESI+): m/z = 447,4 [M+H]+.
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Vidu

Cau truc

Dit li¢u phan tich

107

1H-NMR (300MHz, DMSO-d6) & 10,37 (s, 1H), 9,24 (s,
1H), 8,28 (d, 1H), 7,73 (m, 1H), 7,60 (m, 1H), 7,47 (dd,
1H), 7,32 (d, 1H), 7,08 (m, 2H), 6,82 (m, 1H), 6,57 (m,
1H), 6,42 (dd, 1H), 5,77 (dd, 1H), 4,77 (s, 1H), 3,85 (m,
2H), 3,02 (m, 2H), 1,81 (m, 2H);

MS (ESI+): m/z = 460,1 [M+H]+.

108

|H-NMR (300MHz, DMSO-d6) & 10,50 (brs, 1H), 9,60
(brs, 1H), 8,32-8,30 (m, 1H), 7,78-7,77 (m, 1H), 7,62-
7,59 (m, 1H), 7,48-7,39 (m, 3H), 7,36-7,34 (m, 1H), 7,07-
7,01 (m, 2H), 6,46-6,41 (m, 1H), 6,25-6,20 (m, 1H), 5,76-
5,72 (m, 1H), 3,12 (s, 3H), 2,36 (m, 2H), 2,04-2,02 (m,
2H), 1,93-1,89 (m, 2H);

MS (ESI+): m/z = 486,1 [M+H]+.

109

1H-NMR (300MHz, DMSO-d6) & 9,47 (s, 1H), 8,28 (d,
1H), 7,80 (d, 1H), 7,73 (s, 1H), 7,57 (d, 1H), 7.45 (m,
2H), 7,33 (d, 1H), 7,20 (m, 1H), 7,07 (m, 1H), 6,41 (m,
1H), 6,23 (m, 1H), 5,75 (m, 1H), 4,07 (t, 2H), 3,12 (s,
2H), 2,91 (m, 2H), 2,23 (s, 6H);

MS (ESI+): m/z = 515,1 [M+H]+.

110

1H-NMR (300MHz, DMSO-d6) & 10,35(s, 1H), 9,68(s,
1H), 8,76(s, 1H), 8,50(d, 1H), 8,06(d, 2H), 7,75(s, 1H),
7,56(m, 1H), 7,38(m, 2H), 7,05(m, 2H), 6,42(m, 1H),
6,23(dd, 1H), 5,70(dd, 1H);

MS (ESI+): m/z =390,10 [M+H]+.

111

{H-NMR (300MHz, DMSO-d6) & 10,40 (s, 1H), 9,43
(bm, 1H), 8,29 (d, 1H), 7,78 (m, 2H), 7,64 (d, 1H), 7,48
(t, 1H), 7,33 (d, 1H), 7,21 (m, 3H), 7,10 (m, 1H), 6,42 (m,
1H), 6,28 (d, 1H), 6,20 (m, 1H), 5,76 (m, 1H);

MS (ESI+): m/z = 441,7 [M+H]+.

112

JH-NMR (300MHz, CDCI3) & 8,44 (bs, 1H), 7,96 (d,
1H), 7,94 (d, 1H), 7,66 (s, 1H), 7,45 (d, 2H), 7,31 (m,
1H), 7,20 (d, 1H), 6,98 (d, 1H), 6,43 (s, 1H), 6,35 (s, 1H),
6.27-6,24 (m, 2H), 5,65 (d, 1H), 3,72 (s, 3H), 3,10 (bs,
4H), 2,47 (bs, 4H), 2,45 (dd, 2H), 1,12 (t, 3H);

MS (ESI+): m/z = 531,2 [M+H]+.
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113

1H-NMR (300MHz, DMSO-d6) & 10,35 (s, 1H), 8,26 (d,
1H), 7,71 (m, 2H), 7,64 (m, 2H), 7,44 (dd, 1H), 7,31 (d,
1H), 7,07 (m, 1H), 6,59 (m, 1H), 6,40 (dd, 1H), 6,29 (m,
2H), 5,77 (dd, 1H), 3,77 (s, 3H), 3,73 (m, 4H), 3,03 (m,
4H)

MS (ESI+): m/z = 504,08 [M+H]+.

Cau trac

Dit li€u phan tich

114

M
U
4 >

1H-NMR (300MHz, DMSO-d6) & 10,38 (brs, 1H), 8,31-
8,30 (d, 1H), 7,84-7,72 (m, 3H), 7,63-7,60 (m, 1H), 7,48-
743 (t, 1H), 7,36-7,34 (m, 1H), 7,09-7,06 (m, 1H), 6,84
(s, 1H), 6,61-6,58 (m, 1H), 6,49-6,40 (m, 1H), 6,29-6,24
(m, 1H), 5,80-5,76 (m, 1H), 3,81 (s, 3H), 3,18 (m, 2H),
2,54 (s, 3H), 1,91-1,71 (m, 6H);

MS (ESI+): m/z = 516,2 [M+H]+.

115

1H-NMR (300MHz, DMSO-d6) & 10,64 (brs, 1H), 8,31-
8,29 (m, 1H), 7,82-7,76 (m, 3HO, 7,70 (m, 1H), 7,44 (m,
1H), 7,35-7,33 (m, 1H), 7,05 (m, 1H), 6,85 (m, 1H), 6,55
(m, 1H), 6,45 (m, 1H), 6,27 (m, 1H), 5,80 (m, 1H), 3,81
(s, 3H), 3,32 (m, 2H), 3,20-2,95 (m, 3H), 2,72 (s, 3H),
1,95-1,80 (m, 3H), 1,60 (m, 1H);

MS (ESI+): m/z = 516,1 [M+H]+.

116

1H-NMR (300MHz, DMSO0-d6) & 10,30 (s, 1H), 9,27 (s,
1H), 8,28 (d, 1H), 7,70 (m, 1H), 7,68 (m, 1H), 7,45 (dd,
1H), 7,35 (m, 2H), 7,18 (m, 1H), 7,07 (m, 1H), 6,74 (m,
1H), 6,44 (dd, 1H), 6,27 (dd, 1H), 5,78 (dd, 1H), 3,97 (¢,
2H), 3,60 (s, 3H), 3,56 (m, 4H), 2,63 (t, 2H), 2,46 (m,
4H);

MS (ESI+): m/z = 548,1 [M+H]+.

117

1H-NMR (300MHz, CDCI3) & 7,93 (m, 1H), 7.87 (d,
2H), 7,84 (s, 1H), 7,49 (m, 2H), 7,41 (s, 1H), 7,29 (d, 1H),
7,14 (d, 1H), 7,02 (d, 1H), 6,37 (m, 2H), 5,70 (m, 1H),
3,89 (s, 3H), 3,63 (t, 2H), 2,85 (t, 2H), 2,75 (m, 4H), 1,90
(m, 4H);

MS (ESI+): m/z = 558,9 [M+H]+.

118

1H-NMR (300MHz, DMSO-d6) & 10,37 (s, 1H), 9,79 (s,
1H), 8,35 (d, 1H), 7,78 (m, 2H), 7,58 (m, 3H), 7,32 (m,
2H), 7,30 (d, 1H), 7,10 (d, 1H), 6,44 (dd, 1H), 6,25 (d,
1H), 5,78 (d, 1H), 3,73 (s, 3H), 2,62 (m, 2H), 2,16 (s, 3H),
2,03 (m, 2H), 1,78 (m, 2H), 1,50 (m, 2H);
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MS (ESI+): m/z = 559,2 [M+H]+.

1H-NMR (300MHz, CDCI3) & 7,86 (d, 1H), 7,76 (s, 1H),

; O
e N 7,43 (m, 3H), 7,28 (m, 1H), 6,99 (t, 2H), 6,76 (t, 1H), 6,40
119 Sy (m, 2H), 5,73 (m, 1H), 3,71 (m, 4H), 3,17 (s, 2H), 2,95
SO (m, 4H), 2,31 (s, 6HD;
MS (ESI+): m/z = 575,9 [M+H]+.
1H-NMR (300MHz, DMSO-d6) & 10,36 (brs, 1H), 9,56
% . (brs, 1H), 8,33-8,31 (d, 1H), 7,74 (m, 1H), 7,61-7,43 (m,
120 ~* 3H), 7,39-7,38 (m, 1H), 7,27 (m, 1H), 7,10-7,07 (m, 1H),
6,87 (m, 1H), 6,43-6,39 (m, 1H), 6,28-6,22 (m, 1H), 5,79-
5,75 (m, 1H), 3,24 (m, 4H), 2,98 (m, 4H), 2,93 (s, 3H);
MS (ESI+): m/z = 591,06 [M+Na]+.
Bang Ir
Vidu |Chu tric Dit liéu phan tich
1H-NMR (300MHz, DMSO-d6) 10,35 (brs, 1H), 9,55
A9 . (brs, 1H), 8,32-8,30 (d, 1H), 7,79 (s, 1H), 7,60-7,43 (m,
121 L, 3H), 7,39-7,37 (d, 1H), 7,28-7,25 (m, 1H), 7,09-7,06 (m,
o NN 1H), 6,89-6,82 (t, 1H), 6,47-6,38 (m, 1H), 6,28-6,22 (m,
N 1H), 5,78-5,75 (m, 1H), 3,20-3,07 (m, 6H), 2,94 (m, 4H),
1,26-1,21 (t, 3H).
o F 1H-NMR (300MHz, DMSO-d6) & 9,53 (s, 1H), 8,30 (m,
“NAy 1H), 7,73 (s, 1H), 7,46 (m, 3H), 7,38 (d, 1H), 7,25 (m,
122 e e 1H), 7,07 (d, 1H), 6,84 (d, 1H), 6,41 (m, 1H), 6,26 (d,
yengy 1H), 3,63 (m, 4H), 2,86 (m, 4H);
MS (ESI+): m/z = 492,54 [M+H]+.
1H-NMR (300MHz, CDCI3) & 7,86 (d, 1H), 7,71 (s, 1H),
oA, ¢ 7,53 (m, 2H), 7,46 (m, 2H), 7,29 (d, 1H), 7,14 (s, 1H),
123 “~, 7,05 (m, 1H), 6,93 (m, 1H), 6,78 (t, 1H), 6,45 (dd, 1H),
RPN, 6,25 (m, 1H), 5,79 (dd, 1H), 3,87 (m, 2H), 3,15 (d, 2H),
Wm0 2.39 (t, 2H), 1,23 (d, 6H):;
MS (ESI+): m/z = 520,2 [M+H]+
G 1H-NMR (300MHz, CDCI3) & 7,86 (d, 1H), 7,79 (s, 1H),
Ch rE‘:l 7,67 (s, 1H), 7,42 (m, 2H), 6,97 (m, 1H), 6,90 (s, 1H),
124 yH 6,77 (d, 1H), 6,46 (t, 1H), 6,40 (d, 1H), 6,29 (dd, 1H),
dﬁﬂo% 5,76 (d, 1H), 3,42 (d, 2H), 3,09 (m, 2H), 2,95 (m, 2H),
° 2,06 (m, 6H);
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MS (ESI+): m/z = 559,2 [M+H]+.

125

1H-NMR (300MHz, CDCI3) & 7,87 (d, 1H), 7,78 (s, 1H),
7,48 (d, 1H), 7,25 (d, 1H), 7,01 (d, 1H), 7,00 (d, 1H), 6,82
(t, 1H), 6,47 (m, 2H), 5,70 (m, 1H), 4,42 (t, 1H), 4,37 (m,
1H), 3,33 (m, 4H), 2,58 (m, 4H), 2,35 (m, 1H), 1,95 (m,
2H), 1,78 (m, 2H), 1,63 (m, 4H), 1,46 (m, 2H);

MS (ESI+): m/z = 573,0 [M+H]+.

126

1H-NMR (300MHz, DMSO-d6) & 10,33 (s, 1H), 9,49 (s,
1H), 8,30 (d, 1H), 7,71 (s, 1H), 7,59 (d, 1H), 7,46 (m,
2H), 7,20 (d, 1H), 7,05 (d, 1H), 6,40 (dd, 1H), 6,26 (d,
1H), 5,77 (d, 1H), 3,68 (m, 4H), 3,19 (d, 2H), 2,71 (m,
1H), 2,67 (m, 4H), 2,20 (m, 2H), 1,81 (m, 2H), 1,47 (m,
2H);

MS (ESI+): m/z = 575,1 [M+H]+.

127

1H-NMR (300MHz, CDCI3) & 7,98 (s, 1H), 7,91 (d, 1H),
7,45 (m, 2H), 7,32 (m, 2H), 7,04 (m, 3H), 6,43 (m, 2H),
5,78 (m, 1H), 3,04 (m, 2H), 2,78 (m, 1H), 2,40 (s, 3H),
2,17 (m, 2H), 1,85 (m, 4H);

MS (ESI+): m/z = 504,2 [M+H]+.

Béang 1s

Vidu

Dit liéu phan tich

128

IH-NMR (300MHz, CDCI3) & 7,86 (d, 1H), 7,79 (s, 1H),
7,69 (s, 1H), 7,46 (m, 3H), 7,30 (d, 1H), 7,19 (s, 1H), 7,02
(m, 2H), 6,91 (m, 1H), 6,45 (m, 1H), 6,29 (m, 1H), 5,78
(m, 1H), 3,09 (m, 1H), 2,92 (m, 2H), 2,32 (s, 3H), 1,95
(m, 2H), 1,77 (m, 3H), 1,44 (m, 1H);

MS (ESI+): m/z = 504,2 [M+H]+.

129

1H-NMR (300MHz, DMSO-d6) & 10,36 (s, 1H), 9,27 (s,
1H), 8,27 (d, 1H), 7,71 (s, 1H), 7,61 (d, 1H), 7,40 (m,
3H), 7,10 (m, 2H), 6,58 (m, 1H), 6,50 (dd, 1H), 6,40 (d,
1H), 5,78 (d, 1H), 4,58 (d, 1H), 3,10 (m, 1H), 2,72 (m,
2H), 2,17 (s, 3H), 2,00 (m, 2H), 1,80 (m, 2H), 1,44 (m,
2H);

MS (ESI+): m/z = 519,2 [M+H]+.
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130

1H-NMR (300MHz, DMSO-d6) & 10,34 (s, 1H), 9,25 (s,
1H), 8,27 (d, 1H), 7,69 (s, 1H), 7,60 (d, 1H), 7,36 (m,
3H), 7,10 (m, 2H), 6,55 (m, 1H), 6,40 (dd, 1H), 6,25 (d,
1H), 5,77 (d, 1H), 4,52 (d, 1H), 3,10 (m, 1H), 2,66 (m,
2H), 2,15 (m, 2H), 1,83 (m, 2H), 1,35 (m, 2H), 0,96 (d,
6H);

MS (ESI+): m/z = 547,2 [M+H]+.

131

1H-NMR (300MHz, CDCI3) & 7,84 (d, 1H), 7,63 (s, 1H),
7,46 (dd, 1H), 7,37 (m, 2H), 7,24 (¢, 1H), 7,02 (m, 1H),
6,83 (m, 2H), 6,43 (m, 1H), 6,24 (m, 1H), 5,72 (dd, 1H),
4,11 (t, 2H), 3,73 (t, 2H), 3,43 (s, 3H);

MS (ESI+): m/z = 481,0 [M+H]+.

132

1H-NMR (300MHz, DMSO-d6) & 10,36 (s, 1H), 9,51 (s,
1H), 8.31 (d, 1H), 7,75 (s, 1H), 7,54 (m, 2H), 7,45 (m,
1H), 7,28 (m, 1H), 7,15 (m, 1H), 6,90 (m, 1H), 6,40 (m,
1H), 6,21 (m, 1H), 5,70 (m, 1H), 4,00 (t, 2H), 2,59 (t,
2H), 2,20 (s, 6H);

MS (ESI+): m/z = 494,2 [M+H]+.

133

[H-NMR (300MHz, DMSO-d6) & 10,37 (s, 1H), 9,50 (s,
1H), 8..30 (d, 1H), 7,74 (m, 1H), 7,56 (m, 2H), 7,44 (dd,
1H), 7,37 (d, 1H), 7,35 (d, 1H), 7,15 (m, 1H), 6,95 (m,
1H), 6,43 (dd, 1H), 6,25 (dd, 1H), 5,65 (dd, 1H), 4,02 (m,
2H), 2,80 (m, 2H), 2,56 (m, 4H), 0,97 (m, 6H);

MS (ESI+): m/z = 522,1 [M+H]+.

134

1H-NMR (300MHz, DMSO-d6) & 10,36 (s, 1H), 9,51 (s,
1H), 8..31 (m, 1H), 7,74 (m, 1H), 7,57 (m, 2H), 7,45 (dd,
1H), 7,38 (d, 1H), 7,22 (m, 1H), 7,08 (m, 1H), 6,94 (m,
1H), 6,43 (dd, 1H), 6,24 (dd, 1H), 5,76 (dd, 1H), 4,02 (t,
2H), 2,64 (t, 2H), 2,49 (m, 4H), 2,30 (m, 4H), 2,14 (s,
3H);

MS (ESI+): m/z = 549,2 [M+H]+.

Bang 1t

Vidu

Dit liéu phén tich

135

1H-NMR (300MHz, CDCI3) & 7,86 (d, 1H), 7,78 (s, 1H),
7,51 (d, 1H), 7,41 (m, 2H), 7,24 (m, 1H), 7,02 (m, 1H),
6,90 (d, 1H), 6,81 (t, 1H), 6,44 (m, 1H), 6,27 (m, 1H),
5,77 (d, 1H), 4,11 (¢, 2H), 3,75 (t, 4H), 2,80 (t, 2H), 2,59
(t, 4H);

MS (ESI+): m/z = 536,3 [M+H]+.
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136

,@*‘*t:ﬁiﬂ

ok

1H-NMR (300MHz, DMSO-d6) : o 10,36 (brs, 1H), 9,54
(brs, 1H), 8,30-8,29 (d, 1H), 7,73 (s, 1H), 7,58-7,55 (m,
2H), 7,46-7,41 (t, 1H), 7,37-7,35 (d, 1H), 7,22-7,20 (m,
1H), 7,08-7,05 (m, 1H), 6,97-6,91 (m, 1H), 6,46-6,38 (m,
1H), 6,26-6,21 (m, 1H), 5,77-5,74 (m, 1H), 4,14 (m, 1H),
2,66 (m, 2H), 2,22 (m, 5H), 1,84 (m, 2H), 1,62-1,59 (m,
2H);

MS (ESI+): m/z = 520,2 [M+H]+.

137

s ﬁm
SRR

1H-NMR (300MHz, DMSO-d6) & 10,32(s, 1H), 9,55(s,
1H), 8,30(d, 1H), 7,73(m, 1H), 7,54(m, 1H), 7,43(m, 1H),
7,39(m, 1H), 7,23(m, 2H), 7,06(m, H), 6,43(m, 1H),
6,21(dd, 1H), 5,75(dd, 1H), 3,58(d, 1H), 3,02(m, 1H),
2,49(m, 2H), 2,11(s, 3H), 1,84(t, 2H), 1,67(d, 2H),
1,35(m, 2H);

MS (ESI+): m/z = 537,2 [M+H]+.

138

h
0 Cl
QEH
A @D%

1H-NMR (300MHz, CDCI3) & 7,85 (d, 1H), 768 (dd, 2H),
7,47 (m 1H), 7,39 (m, 1H), 7,20 (dd, 1H), 7,06 (d, 1H),
6,88 (s, 2H), 6,42 (d, 1H), 6,29 (dd, 1H), 5,78 (d, 1H),
3,28 (m, 2H), 2,80 (m, 2H), 2,01 (m, 2H), 1,98 (m, 5H),
1,25 (m, 3H);

MS (ESI+): m/z = 575 [M+H]+.

139

1H-NMR (300MHz, DMSO-d6) 6 10,6 (brs, 1H), 10,4 (s,
1H), 9,57 (s, 1H), 8,33 (d, 1H), 7,74 (s, 1H), 7,65 (d, 1H),
7,38 (m, 1H), 7,09 (d, 1H), 6,95 (d, 1H), 6,42 (dd, 1H),
6,23 (d, 1H), 5,79 (d, 1H), 3,99 (d, 2H), 3,78 (m, 2H),
3,48 (d, 2H), 3,25 (d, 2H), 2,63 (m, 2H), 2,16 (m, 2H),
1,82 (m, 2H);

MS (ESI+): m/z = 591 [M+H]+.

140

1H-NMR (300MHz, CDCI3) § 7,85 (m, 2H), 7,42 (m,
2H), 7,37 (m, 2H), 7,33 (m, 2H), 7,03 (m, 4H), 6,41 (m,
1H), 6,33 (m, 1H), 5,73 (m, 1H), 3,73 (m, 1H), 3,08 (m,
2M), 2,23 (m, 2H), 1,82 (m, 4H);

MS (ESI+): m/z = 519,1 [M+H]+.

141

1H-NMR (300MHz, CD30D) & 8,04 (d, 1H), 7,68 (d,
1H), 7,57 (m, 1H), 7,49 (d, 1H), 7,42 (t, 3H), 7,24-7,16
(m, 2H), 7,03-7,01 (m, 1H), 6,59 (d, 1H), 6,42-6,38 (m,
2H), 5,79-5,75 (m, 1H), 3,32-3,30 (m, 1H), 2,86-2,82 (m,
2H), 2,31-2,22 (m, 5H), 2,09-1,99 (m, 2H), 1,56-1,45 (m,
2H);

MS (ESI+): m/z = 535,16 [M+H]+.
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Vi du

Cau truc

Dit liéu phan tich

142

MY O cl
088
o] N

1H-NMR (300MHz, DMSO-d6) & 10,24 (s, 1H), 8,40 (m,
2H), 7,61 (s, 1H), 7,45 (m, 1H), 7,26 (m, 4H), 6,87 (m,
1H), 6,39 (dd, 1H), 6,23 (d, 1H), 5,75 (d, 1H), 3,56 (m,
1H), 2,73 (m, 2H), 2,15 (s, 3H), 1,95 (m, 2H), 1,77 (m,
2H), 1,55 (m, 2H);

MS (ESI+): m/z = 563,2 [M+H]+.

143

IH-NMR (300MHz, CDCI3) & 8,04 (m, 1H), 7,89 (d,
1H), 7,45 (m, 2H), 7,36 (m, 1H), 7,27 (d, 1H), 7,15 (m,
1H), 7,03 (dd, 1H), 6,98 (dd, 1H), 6,43 (d, 1H), 6,27 (d,
1H), 5,75 (d, 1H), 3,12 (s, 3H), 2,85 (s, 3H);

MS (ESI+): m/z = 494 [M+H]+.

144

IH-NMR (300MHz, CDCI3) & 8,32 (d, 1H), 8,08 (s, 1H),
7,84 (s, 1H), 7,60 (s, 1H), 7,40 (m, 1H), 7,30 (m, 1H),
7,22 (d, 1H), 6,98 (m, 2H), 6,45 (d, 1H), 6,30 (dd, 1H),
5,79 (d, 1H), 4,11 (m, 2H), 3,95 (m, 2H), 3,41 (m, 2H),
3,21 (m, 2H), 1,24 (t, 2H), 1,25 (s, 3H);

MS (ESI+): m/z = 627,7 [M+H]+.

145

1H-NMR (300MHz, DMSO0-d6) & 10,40 (s, 1H), 9,61 (s,
1H), 8,33 (d, 1H), 7,90 (d, 1H), 7,78 (s, 1H), 7,57 (m,
1H), 7,45 (m, 4H), 7,07 (m, 2H), 6,41 (dd, 1H), 6,25 (d,
1H), 5,76 (d, 1H), 3,64 (m, 1H), 2,74 (m, 2H), 2,15 (s,
6H), 1,94 (m, 2H), 1,73 (m, 2H), 1,49 (m, 2H);

MS (ESI+): m/z = 543,2 [M+H]+.

146

1H-NMR (300MHz, DMSO-d6) & 10,33(s, 1H), 9,24(s,
1H), 8,28(d, 1H), 8,26(m, 1H), 7,69(m, 1H), 7,59(m, 1H),
7,45(m, 1H), 7,34(m, 1H), 7,32(m, 1H), 7,08(m, 1H),
6,63(m, 1H), 6,33(m, 1H), 6,28(dd, 1H), 5,77(dd, 1H),
3,62(m, 4H), 2,69(m, 1H), 2,48(m, 4H), 1,07(d, 6H);

MS (ESI+): m/z = 516,20 [M+H]+.

147

IH-NMR (300MHz, DMSO-d6) & 10,36(s, 1H), 9,22(s,
1H), 8,32(m, 1H), 8,26(m, 1H), 7,78(m, 1H), 7,68(m,
1H), 7,58(m, 1H), 7,41(m, 2H), 7,31(m, H), 7,05(m, 1H),
6,64(m, 1H), 6,42(m, 3H), 6,24(dd, 1H), 5,76(dd, 1H),
3,33(m, 2H), 2,49~2,37(m, 10H), 2,13(s, 6H);

MS (ESI+): m/z = 515,2 [M+H]+.
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1H-NMR (300MHz, DMSO-d6) § 10,33(s, 1H), 9,30(s,
1H), 8,27(m, 1H), 8,25(m, 1H), 7,75(m, 1H), 7,68(m,
1H), 7,58(m, 1H), 7,43(m, 1H), 7,31(m, 1H), 7,04(m,
1H), 6,60(m, 1H), 6,43(m, 1H), 6,28(dd, 1H), 5,76(dd,
1H), 3,31(m, SH), 2,76(m, 2H), 2,50(m, 4H), 2,12(s, 3H),
1,74(m, 4H), 1,38(m, 2H);

MS (ESI+): m/z = 571,30 [M+H]+.

Dt li€u phén tich

IH-NMR (300MHz, DMSO-d6) & 10,33(s, 1H), 9,24(s,
1H), 8,28(d, 1H), 8,26(m, 1H), 7,69(m, 1H), 7,59(m, 1H),
7,45(m, 1H), 7,34(m, 1H), 7,32(m, 1H), 7,08(m, 1H),
6,63(m, 1H), 6,33(m, 1H), 6,28(dd, 1H), 5,77(dd, 1H),
3,65(m, 4H), 3,57(m, 4H);

MS (ESI+): m/z = 474,2 [M+H]+.

1H-NMR (300MHz, DMSO-d6) 6 10,35(s, 1H), 9,18(s,
1H), 8,28(m, 1H), 8,25(m, 1H), 7,73(m, 1H), 7,59(m,
1H), 7,45(m, 1H), 7,40(m, 1H), 7,30(m, 1H), 7,03(m,
1H), 6,64(m, 1H), 6,43(m, 1H), 6,28(dd, 1H), 5,76(dd,
1H), 3,32(m, 2H), 2,63(m, 2H), 2,23(m, 1H), 2,15(s, 6H),
1,74(m, 2H), 1,29(m, 2H);

MS (ESI+): m/z = 516,2 [M+H]+.

1H-NMR (300MHz, DMSO-d6) & 10,36(s, 1H), 9,24(s,
1H), 8,31(d, 1H), 8,25(m, 1H), 7,82(m, 1H), 7,79(m, 1H),
7,55(m, 1H), 7,40(m, 1H), 7,33(m, 1H), 7,05(m, 1H),
6,63(m, 1H), 6,33(m, 1H), 6,28(dd, 1H), 5,77(dd, 1H),
4,01(m, 2H), 3,16(m, 2H), 2,78(m, 2H), 2,51(m, 2H),
2,12(m, 1H), 1,88(m, 2H), 1,67(m, 4H), 1,44(m, 2H);

MS (ESI+): m/z = 542,2 [M+H]+.

1H-NMR (300MHz, DMSO-d6) & 10,33(s, 1H), 9,18(s,
1H), 8,36(m, 1H), 8,25(m, 1H), 7,73(m, 1H), 7,69(m,
1H), 7,47(m, 1H), 7,41(m, 1H), 7,31(m, 1H), 7,04(m,
1H), 6,61(m, 1H), 6,45(m, 1H), 6,29(dd, 1H), 5,76(dd,
1H), 4,08(m, 2H), 3,43(m, 1H), 2,65(m, 2H), 2,49(m,
4H), 1,72(m, 2H), 1,39(m, 4H), 1,36(m, 4H);

MS (EST+): m/z = 556,2 [M+H]+.
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1H-NMR (300MHz, DMSO-d6) § 10,33(s, 1H), 9,24(s,
1H), 8,31(d, 1H), 8,26(m, 1H), 7,82(m, 1H), 7,79(m, 1H),
7,58(m, 1H), 7,42(m, 1H), 7,32(m, 1H), 7,05(m, 1H),
6,63(m, 1H), 6,33(m, 1H), 6,28(dd, 1H), 5,76(dd, 1H),
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3,67(m, 4H), 3,28(m, 4H);
MS (ESI+): m/z = 516,2 [M+H]+.

1H-NMR (300MHz, DMSO-d6) & 10,34(s, 1H), 9,08(s,

(jﬁ‘ N, 1H), 8,35(d, 1H), 8,23(m, 1H), 7,65(d, 1H), 7,57(m, 1H),

e T - g 7.42(m, 2H), 7,28(d, 1H), 7,04(m, 1H), 6,42(m, 2H),

NN 6,28(m, 2H), 6,02(d, 1H), 5,74(dd, 1H), 2,67(m, 4H),
Ny 2,16(m, 2H), 1,84(m, 2H), 1,33(m, 2H), 0,97(m, 6H);

MS (ESI+): m/z = 530,2 [M+H]+.
1H-NMR (300MHz, DMSO-d6) & 10,39(s, 1H), 10,05(s,

a
Sl 1H), 8,86(s, 1H), 8,37(d, 1H), 8,31(d, 1H), 7,80(s, 1H),
155 I 7,45~7,63(m, 4H), 7,10(d, 1H), 6,39(m, 1H), 6,22(dd,
S & 1H), 5,75(dd, 1H):
MS (ESI+): m/z = 452,1 [M+H]+.
1H-NMR (300MHz, DMSO-d6) : o 10,38 (brs, 1H), 9,33
. (s, 1H), 8,31-8,29 (d, 1H), 7,88 (s, 1H), 7,71 (s, 1H), 7,65-
k}m 7,61 (m, 2H), 7,48-7,43 (t, 1H), 7,36-7,34 (d, 1H), 7,09-
156 o Al 7,02 (m, 2H), 6,48-6,41 (m, 1H), 6,27-6,21 (m, 1H), 5,78-
SO 5,75 (m, 1H), 4,52-4,41 (m, 1H), 3,53-3,44 (m, 2H), 3,03
) (m, 4H), 2,66-2,48 (m, 6H);

MS (ESI+): m/z = 518 [M+H]+.

Vi du 157: Diéu ché N-(3-(2-(4-(4-metyl-4-oxy-piperazin-1-yl)-phenylamino)-
thieno[ 3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit

-0

N
L_N

@i”
0 NN

%HQOJ\Q

Hop chét (100mg, 0,21mmol) thu dwgc trong Vi du 1 dugc hoa tan trong
diclometan (2ml), va axit m-cloperbenzoic (71mg, 0,42mmol) duoc bd sung vao do,
tiép d6 1a khudy & 45°C trong 12 gid. Sau khi hoan thanh phan ¢ng, hdn hop phan Ung
dugc pha lodng bing diclometan va dugc rira bang dung dich nudc chira NaHCOs béo
hoa. Lép hitu co duoc sdy khd bing natri sulfat khan va sau d6 duogc loc va chung cit

trong dicu kién 4p suat gidm, va phan lang can dugc tach bang sac ky cdt (clorofom no
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v6i amoniac : metanol =4 : 1 (ty 18 theo thé tich)) dé thu duoc hop chét néu & dé muc

nay (hiéu suét: 25mg, 40%).

'H-NMR (300MHz, DMSO-ds) & 10,38 (s, NH), 9,27 (s, NH), 8,28 (d, 1H), 7,74 (s,
1H), 7,60 (d, 1H), 7,46 (m, 3H), 7,33 (d, 1H), 7,05 (d, 1H), 6,78 (d, 2H), 6,43 (m, 1H),
6,28 (m, 1H), 5,76 (m, 1H), 3,57 (m, 4H), 2,98 (s, 3H), 2,95 (m, 2H), 2,50 (m, 2H);

MS (ESI*): m/z = 503,1 [M+H]".

Vi du 158: Diéu ché N-(3-(2-(4-(piperazin-1-yl)phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit

"G

N \@iﬂ
e

Budc 1) Diéu ché tert-butyl este ciia axit 4-(4-(4-(3-acryloylamino-phenoxy)-
thieno[3,2-d]pyrimidin-2-ylamino)-phenyl)-piperazin-1-carboxylic

Buc‘N,\}
k,~/|
N NH
O x!, NJ*N
S N 01/
N 9

Quy trinh ctia budc 4 cia vi du 1 dugc thyc hién 1dp lai chi khéac 1a st dung
tert-butyl 4-(4-aminophenyl)piperazin-1-carboxylat thay vi 4-(4-metylpiperazin-1-

yl)benzenamin dé thu dugc hop chit néu & dé muc nay (hiéu suit: 610mg, 91%).

'H-NMR (300MHz, CDCls) & 7,82-7,80 (m, 1H), 7,59-7,52 (m, 3H), 7,43-7,34 (m,
3H), 7,06-7,03 (m, 1H), 6,92 (s, 1H), 6,80-6,77 (m, 2H), 6,47-6,41 (m, 1H), 6,27-6,24
(m, 1H), 5,79-5,75 (m, 1H), 3,57 (m, 4H), 3,02-2,99 (m, 4H), 1,48 (s, 9H).
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Buéc 2) Pidu ché N-(3-(2-(4-(piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit

Hop chit (600mg, 1,05mmol) thu dugc & budc 1 dugc hoa tan trong
diclometan (10ml), va axit trifloaxetic (1,62ml, 21,0mmol) dugc bd sung vao do, tiép
d6 1a khudy & nhiét do trong phong trong 1 gi. Sau khi hoan thanh phan tng, hdn hop
phan ing dugc chung cét trong diéu kién ap sudt giam dé loai bé dung moi, kiém hoa
(pH 8) bing dung dich nuéc chira NaHCOs bdo hoa, va duge chiét bang clorofom 2
lan. L6p hitu co duge tach, dugce ria béng nude va dung dich nude mubi bao hoa,
dugc lam kho béng natri sulfat khan, va sau d6 dugc loc va chung cht trong diéu kién
ap sut giam. Phan ling cin dugc tach bang sic ky cot (clorofom : metanol = 10 : 1 (ty

16 theo thé tich)) dé thu duoc hop chét néu & d& muc nay (hiéu sut: 316mg, 72%).

'H-NMR (300MHz, CDCls) & 10,28 (brs, 1H), 9,15 (brs, 1H), 8,26-8,24 (m, 1H), 7,68
s, 1H), 7,62-7,59 (m, 1H), 7,50-7,41 (m, 1H), 7,31-7,29 (m, 1H), 7,06-7,00 (m, 1H),
6,74-6,71 (m, 2H), 6,44-6,38 (m, 1H), 6,27-6,21 (m, 1H), 5,78-5,74 (m, 1H), 3,31 (m,
4H), 3,04-2,96 (m, 4H);

MS (ESI*): m/z = 473,4 [M+H]".

Quy trinh ctia vi du 158 dugc thyc hién 1ap lai chi khac 1a st dung tert-butyl 4-
(4-amino-2-clophenyl)piperazin-1-carboxylat hodc tert-butyl este cua axit [1-(4-
aminophenyl)xyclopropyl]carbamic thay vi tert-butyl 4-(4-aminophenyl)piperazin-1-
carboxylat & budc 4, dé didu ché céc hop chat cta cac vi du 159 va 160 duge thé hién

trong bang 2 dudi day.

Béang 2
Viduy |Cu tric Dit liéu phén tich
™~ IH-NMR (300MHz, DMSO-d¢) & 9,54 (brs, 1H), 8,30 (d,
SN 1H), 7,86-7,71 (m, 2H), 7,59 (d, 1H), 7,47-7,41 (m, 2H),
159 | M |7.35(d, 1H), 7,05 (m, 1H), 6,92 (m, 1H), 6,39-6,50 (m, 1H),
MH@ﬁJ\g} 6,27-6,16 (m, 1H), 5,77-5,74 (m, 1H), 2,99-2,89 (m, 8H);
MS (ESIM): m/z = 507,13 [M+H]".
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IH.NMR (300MHz, CDCL3) & 7,85 (d, 1H), 7,66 (m, 2H),
H:"i@*ﬁ 7,55 (m, 1H), 7,42 (m, 2H), 7,15 (d, 2H), 7,11 (d, 1H), 7,01
160 | i (s, 1H), 6,42 (d, 1H), 6,25 (dd, 1H), 5,79 (d, 1H), 0,96 (m,
Sy @Jff} 211), 0,89 (m, 2H):

MS (ESI*): m/z = 444 [M-+HJ".

Vi du 161: Didu ché (Z)-3-clo-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)
thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamit

N
- .NH
L\./'LH Clg \;;5

Hop chit (50mg, 0,12mmol) thu dugc 6 budce 5 cla vi du 1 dugce hoa tan trong
pyridin (1,5ml), va axit cis-3-cloacrylic (18mg, 0,17mmol) va mudi cia N-(3-
dimetylaminopropyl)-N'-etylcarbodiimit va axit clohydric (44mg, 0,23mmol) duoc bd
sung vao do, tiép d6 13 khudy & nhiét do trong phong trong 1 gio. Sau khi hoan thanh
phan tng, hdn hgp phéan tmg duge pha lodng bang hén hop dung moi (clorofom : 2-
propanol = 3 : 1 (ty 1€ theo thé tich)) va dugc ria bang dung dich nudce mudi bdo hoa.
L6p hitu co dugc siy kho bang natri sulfat khan va sau d6 dugc loc va chung ct trong
diu kién 4p suét giam. Phén ling cin duoc tach bang séc ky cot (diclometan: metanol
=6 :1 (ty 1€ theo thé tich)) dé thu dugc hop chét néu & d& muc nay (hiéu suat: 15mg,
24%).

'H-NMR (300MHz, CDCLs) & 8,24 (s, 1H), 7,82 (d, 1H), 7,62 (s, 1H), 7,57 (d, 1H),
7.44 (d, 1H), 7,39 (d, 1H), 7,35 (s, 1H), 7,26 (d, 1H), 7,08 (m, 1H), 6,98 (s, 1H), 6,81
(d, 2H), 6,62 (d, 110), 6,34 (d, 1H), 3,13 (t, 4H), 2,59 (t, 4H), 2,36 (s, 3H);

MS (ESI*): m/z = 521,4 [M+H]".

Quy trinh cua vi du 161 dugc thuc hién 1ap lai chi khéc 1a sir dung axit trans-3-
cloacrylic va axit (E)-4-(dimetylamino)-2-butenoic dé didu ché cac hop chét ciia cac vi

du 162 va 163 dugc thé hién trong bang 3 dudi day.

Béang 3
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Vidu |CAu tric Dit liéu phan tich

1H-NMR (300MHz, CDCI3) & 7,82 (d, 1H), 7,62 (m,
2H), 7,55 (d, 1H), 7,42 (s, 1H), 7,41 (d, 1H), 7,35 (d,
2H), 7,25 (d, 1H), 7,08 (d, 1H), 6,92 (s, 1H), 6,81 (d,
2H), 6,40 (d, 1H), 3,14 (t, 4H), 2,61 (t, 4H), 2,38 (s, 3H);
MS (ESI+): m/z = 521,3 [M+H]+.

1H-NMR (300MHz, CDCI3) & 7,80 (d, 1H), 7,56 (m,
2H), 7,41 (d, 2H), 7,36 (d, 2H), 7,25 (d, 1H), 6,99 (d,
1H), 6,95 (m, 1H), 6,90 (s, 1H), 6,80 (d, 2H), 6,07 (m,
1H), 3,12 (t, 4H), 3,10 (d, 2H), 2,59 (t, 4H), 2,36 (s, 3H)
2,27 (s, 6H);

MS (ESI+): m/z = 544,2 [M+H]+.

162

163

Vi du 164: Diéu ché N-(4-metyl-3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)
thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamit

NN

‘\,N.:
IllH
o = N™N

Quy trinh twong ty v&i quy trinh cta vi dy 1 dugc thuc hién chi khac 13 su dung
2-metyl-5-nitrophenol(25mmol), thay vi 3-nitrophenol & budc 3), dé thu dugc hop

chit néu & d& muc nay (30mg, hiéu suit cudi: 34%).

'H-NMR (300MHz,DMSO-ds) & 10,27 (s, 1H), 9,21 (s, 1H), 8,25 (d, 1H), 7,62 (s,
1H), 7,55 (d, 1H), 7,33 (m, 4H), 6,69 (m, 2H), 6,39 (m, 1H), 6,25 (m, 1H), 5,75 (d,
1H), 2,96 (m, 4H), 2,42 (m, 4H), 2,20 (s, 3H), 2,07 (s, 3H);
MS (ESI*): m/z = 501,2 [M+H]".

Quy trinh twong tu véi quy trinh cta vi du 164 duoc thyc hién chi khéc 1a st

dung 2-flo-5-nitrophenol va 2-metoxy-5-nitrophenol, dé thu duoc 1an luot cac hop

chét cta vi du 165 va vi du 166.
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Bang 4
Vidu |Chu tric Dit liéu phan tich
1H-NMR (300MHz, DMSO-d6) 6 10,40 (s, 1H), 9,30
B (s, 1H), 8,31 (d, 1H), 7,83 (m, 1H), 7,64 (m, 1H), 7,46
165 '\k@ (dd, 1H), 7,38 (m, 2H), 7,34 (d, 1H), 6,71 (m, 1H),
F

H
R.OX N\’TIN 6,41 (dd, 1H), 6,27 (dd, 1H), 5,79 (dd, 1H), 3,00 (m,
N"~797%2 | 4H), 2,44 (m, 4H), 2,22 (s, 3H);

MS (ESI+): m/z = 505,2 [M+H]+.

N IH-NMR (300MHz,DMSO-d6) § 10,18 (s, 1H), 9,20
Ny (s, 1H), 8,24 (d, 1H), 7,63 (m, 2H), 7,35 (d, 2H). 7,29
S| (@ 1), 7,20 (&, 1H), 669 (4, 2H), 6.36 (dd, 1H), 6.22
o @YONN | (dd, 1H), 5,75 (dd, 1H), 3,68 (s, 3H), 2,98 (m, 4H),
Mﬁ@o*\g} 2,44 (m, 4H), 2,20 (s, 3H);
MS (ESI): m/z = 517,2 [M+H]+.

166

Vi du 167: Piéu ché N-(3-(2-(5-(4-metylpiperazin-1-yl)pyridin-2-ylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit
N
[
N™"NH

A

Bugc 1) Diéu ché N-(5-(4-metylpiperazin-1-yl)pyridin-2-yl)-4-(3-nitrophenoxy)
thieno[3,2-d]pyrimidin-2-amin

N
|
e
Q0
O,N o)\%}
S
Hop chit thu dugc & budc 3 cua vi du 1 (0,6g, 1,94mmol) va 5-(4-
metylpiperazin-1-yl)pyridin-2-amin (0,75g, 3,88mmol) dwgc hoa tan trong 1,4-dioxan
(8ml), va ftris(dibenzylidenaxeton)dipaladium(O) (178mg, 0,2mmol) va 22"

bis(diphenylphosphin)-1,1'-binaphthy (122mg, 0,2mmol) dugc bd sung vao do, va
duge khudy trong 5 phtt & nhiét do trong phong. Xesi cacbonat (1,27g, 3,88mmol)

-71-



22454

duoc bd sung vao dé, va duge khudy trong 3 gid & 100°C. Khi hoan thanh phan tng,
hén hop thu dugc duoc lam ngudi dén nhiét d6 trong phong va dugc loc trén tang
ngén cua thiét bi loc Xelit, va dugc pha loang béng diclometan va dugc rua béng
nude. Lép hitu co dugce tach, duge 1am kho trén NazSO4 khan, va duge loc va chung
cht trong diéu kién ap sut gidm. Phéan can thu duoc dugce tach béng séc ky cot
(diclometan : metanol (20:1, thé tich/th8 tich)) dé thu dugc 630mg hop chét néu & dé

muc nay (hiéu suit: 70%).

IH-NMR (300MHz, DMSO-ds) 8 9,42 (s, 1H), 8,33 (m, 2H), 8,20 (m, 1H), 7,91 (m,
2H), 7,80 (m, 1H), 7,59 (m, 1H), 7,39 (m, 1H), 7,05 (m, 1H), 3,05 (m, 4H), 2,49 (m,
4H), 2,22 (s, 3H).

Budc 2) Diéu ché N-(3-(2-(5-(4-metylpiperazin-1-yl)pyridin-2-ylamino)thieno([3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit

Quy trinh cia bude 5) va 6) cia vi du 1 duge thuc hién 1dp lai sau dé6 chi khac
1a st dung hop chét thu duogc ¢ bude 1) (1,35mmol), thay vi N-(4-(4-metylpiperazin-
1-yD)phenyl)-4-(3-nitrophenoxy)thieno[3,2-d]pyrimidin-2-amin, dé thu dugc 50mg

hop chit néu & d& muc nay (hiéu sudt cudi: 34%).

IH-NMR (300MHz, DMSO-ds) & 10,50 (s, 1H), 9,37 (s, 1H), 8,10 (d, 1H), 7,90 (d,
1H), 7,72 (m, 1H), 7,64 (m, 2H), 7,47 (dd, 1H), 7,37 (d, 1H), 7,09 (m, 2H), 6,42 (dd,
1H), 6,25 (dd, 1H), 5,77 (dd, 1H), 3,01 (m, 4H), 2,42 (m, 4H), 2,22 (s, 3H);

MS (ESI"): m/z = 488 3[M+H]".

Quy trinh cua vi du 167 hodc quy trinh tuong tu dugc thuc hién 13p lai chi khac
1a st dung cac hop chét amin khac nhau cia Z-NH(Z c6 cung nghia nhu dugc xac
dinh trong sang ché), thay vi 5-(4-metylpiperazin-1-yl)pyridin-2-amin & budce 1) cla
vi du 167, dé thu dugc hop chit néu & cac d& muc cta cac vi du tir 168 dén 205 nhu

duoc thé hién trong cac bang tr 5a dén 5f.

-72-



Béang 5a

22454

Vidu

Cau truc

Dit liéu phén tich

168

IH-NMR (300MHz, CDCls) § 7,94 (d, 1H), 7,91 (d,
1H), 7,85 (d, 1H), 7,63 (s, 1H), 7,60 (m, 1H), 7,55 (s,
1H), 7,43 (d, 1H), 7,41 (d, 1H), 7,31 (d, 1H), 7,10 (dd,
1H), 7,02 (dd, 1H), 6,45 (dd, 1H), 6,23 (m, 1H), 5,79
(dd, 1H), 3,14 (t, 4H), 2,62 (t, 4H), 2,48 (q, 2H), 1,14
(t, 3H);

MS (ESI*): m/z = 502,4 [M+H]".

169

IH-NMR (300MHz, DMSO-dg) & 10,35(s, 1H),
9,62(s, 1H), 8,77(s, 1H), 8,30(d, 1H), 7,99(m, 1H),
7,71(m, 1H), 7,54(m, 1H), 7,37(m, 2H), 7,06(m, 2H),
6,41(m, 1H), 6,21(dd, 1H), 5,74(dd, 1H), 3,45(m,
2H), 2,32(m, 8H), 2,12(s, 3H);

MS (ESI*): m/z = 502,2 [M+H]".

170

'H-NMR (300MHz, DMSO-ds) & 10,35 (brs, 1H),
9,71 (brs, 1H), 8,33-8,31 (m, 1H), 7,85-7,84 (m, 1H),
7,74 (s, 1H), 7,56-7,37 (m, 3H), 7,17-7,11 (t, 1H),
7,08-7,05 (m, 1H), 6,45-6,36 (m, 1H), 6,25-6,20 (m,
1H), 5,77-5,73 (m, 1H);

MS (ESI*): m/z = 441,3 [M+H]".

'H-NMR (300MHz, DMSO-ds) & 10,35 (s, 1H), 9,12
(s, 1H), 8,25 (d, 1H), 7,63 (m, 2H), 7,42 (m, 4H), 7,06

171 o o win | (@ 1H), 650 (m, 3H), 6,24 (m, 1H), 5,77 (m, 1H),
‘VLN@\O X 2,78 (S, 3H),
$4 | MS (ESI"): m/z = 432,3 [M+H]".
'H-NMR (300MHz, DMSO-de) & 10,60 (s, 1H), 9,45
N (s, 1H), 8,29 (s, 2H), 7,70 (m, 1H), 7,58 (m, 1H), 7,46
17 g Qﬁi“ (m, 3H), 7,34 (m, 1H), 7,17 (m, 2H), 7,09 (m, 1H),
QLN | 6,40 (dd, 1H), 6,26 (dd, 1H), 5,77 (dd, 1H), 3,42 (m,
N"°752 | 4H),2,29 (m, 4H), 2,17 (s, 3H);
MS (ESI'): m/z = 530,2 [M+H]".
I'H-NMR (300MHz, DMSO-ds) & 10,34 (s, 1H), 9,46
L (s, 1H), 8,29(d, 1H), 7,72 (s, 1H), 7,60 (m, 1H), 7,48
173 5 Nj{H (m, 3H), 7,35 (d, 1H), 7,07 (d, 1H), 6,99 (d, 2H), 6,40
g @O - (m, 1H), 6,23 (m, 1H), 5,75 (m, 1H), 3,22 (s, 2H),
N £ | 2,06 (s, 6H);

MS (EST): m/z = 446,4 [M+H]".
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174

'H-NMR (300MHz, CDCls) & 7,87-7,83 (m, 2H), 7,48
(m, 1H), 7,42-7,37 (t, 1H), 7,33-7,30 (m, 2H), 7,20-
7,17 (m, 2H), 7,10 (brs, 1H), 7,02-6,99 (m, 1H), 6,43-
6,37 (m, 2H), 5,73-5,69 (m, 1H), 3,48 (s, 2H), 2,71-
2,64 (m, 4H), 1,08-1,03 (t, 6H);

MS (ESI*): m/z = 473,96 [M+H]".

Bang 5b

Vidu

Cau triac

Dit liéu phan tich

175

)

1H-NMR (300MHz, CDCI3) & 8,06 (s, 1H), 7,87 (d,
1H), 7,44 (s, 1H), 7,36 (m, 1H), 7,33 (m, 3H), 7,04
(m, 3H), 7,02 (s, 1H), 6,39 (d, 1H), 6,27 (dd, 1H),
5,72 (d, 1H), 3,48 (s, 2H), 3,18 (m, 4H), 2,03 (m, 2H);
MS (ESI+): m/z = 458,17 [M+H]+.

176

g@o&g

1H-NMR (300MHz, CDCI3) § 9,75 (brs, 1H), 8,37 (5,
1H), 7,87 (d, 2H), 7,46 (m, 2H), 7,37 (d, 1H), 7,21 (m,
3H), 6,96 (d, 1H), 6,63 (dd, 1H), 6,36 (dd, 1H), 5,67
(d, 1H), 3,85 (s, 2H), 3,02 (m, 4H), 2,17 (m, 4H);

MS (ESI4): m/z = 472,2 [M+H]+.

177

’NG\@NH
A
V(J)“N@O%

H

1H-NMR (300MHz, CD30D) & 8,07 (d, 1H), 7,72 (S,
1H), 7,60 (d, 1H), 7,48-7,42 (m, 3H), 7,28 (d, 1H),
7,10-7,03 (m, 3H), 6,43-6,38 (m, 2H), 5,80-5,76 (m,
1H), 3,59-3,47 (m, 2H), 2,91-2,74 (m, 3H), 2,50-2,47
(m, 6H), 2,30-2,22 (m, 7H), 2,01-1,99 (m, 1H), 1,72-
1,71 (m, 1H);

MS (ESI+): m/z = 515,22 [M+H]+.

178

~
3,0

1H-NMR (300MHz, CDCI3) & 8,03 (s, 1H), 7,80 (d,
1H), 7,78-7,28 (m, 4H), 7,19 (s, 2H), 6,88 (d, 1H),
6,57 (dd, 1H), 6,27 (d, 1H), 5,59 (d, 1H), 3,78 (s, 2H),
2,75 (t, 4H), 1,82 (t, 4H), 1,53-1,51 (m, 2H);

MS (ESI+): m/z = 486,3 [M+H]+.

179

|-|o'|:/N UEH
¥k
H s

|H-NMR (300MHz, DMSO-d6) & 10,42 (brs, 1H),
9,61 (brs, 1H), 8,32 (d, 1H), 7,74-7,08 (m, 9H), 6,45-
6,40 (d, 1H), 6,26 (dd, 1H), 5,77 (dd, 1H), 3,74-3,62
(m, 2H), 2,75-2,71 (m, 2H), 2,13-2,06 (m, 2H), 1,88-
1,85 (m, 2H), 1,62-1,52 (m, 3H);

MS (ESI+): m/z = 502,18 [M+H]+.
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IH-NMR (300MHz, DMSO-d6) & 10,33 (brs, 1H),
9,45 (brs, 1H), 8,28 (d, 1H), 7,71 (S, 1H), 7,60 (d,
1H), 7,50-7,42 (m, 3H), 7,34 (d, 1H), 7,08-7,05 (m,
1H), 6,98 (d, 2H), 6,46-6,37 (m, 1H), 6,27-6,21 (m,
1H), 5,75 (dd, 1H), 3,33-3,21 (m, 2H), 2,76-2,72 (m,
2H), 2,11 (s, 6H), 1,99-1,96 (m, 1H), 1,84-1,77 (m,
2H), 1,66-1,62 (m, 2H), 1,28-1,04 (m, 2H);

MS (ESI+): m/z = 529,23 [M+H]+.

1H-NMR (300MHz, DMSO-d6) 6 10,36 (s, NH), 9,47
(s, NH), 8,32 (d, 'H), 7,73 (s, 1H), 7,64 (d, 1H), 7,52
(m, 3H), 7,38 (d, 'H), 7,11 (d, 1H), 7,02 (d, 1H), 6,43
(dd, 1H), 6,24 (d, 1H), 5,76 (d, 1H), 3,59 (s, 1H), 3,47
(m, 1H), 3,31 (m, 4H), 2,76 (m, 2H), 2,43 (m, 4H),
1,86 (m, 2H), 1,79 (m, 2H), 1,36 (m, 2H);

MS (ESI+): m/z = 571,2 [M+H]+.

Dit liéu phan tich

1H-NMR (300MHz, DMSO-d6) & 7,97 (d, 1H), 7,55
(m, 1H), 7,45 (m, 1H), 7,30 (m, 3H), 7,25 (d, 1H),
6,95 (m, 3H), 6,29 (m, 2H), 6,02 (m, 1H), 3,41 (s,
2H), 2,55 (m, 8H), 2,36 (s, 3H);

MS (ESI+): m/z = 501,11 [M+H]-+.

1H-NMR (300MHz, CD30D) & 8,08 (d, 1H), 8,02
(m, 1H), 7,61 (m, 1H), 7,46 (m, 3H), 7,27 (d, 1H),
7,08 (m, 3H), 6,46 (d, 1H), 6,39 (d, 1H), 5,78 (m,
1H), 3,47 (s, 2H), 2,56 (br, 8H), 2,46 (q, 2H), 1,13 (4,
3H);

MS (ESI+): m/z = 515,4 [M+H]+.

1H-NMR (300MHz, CDCI3) & 8,10 (s, 1H), 7,82 (d,
1H), 7,69 (s, 1H), 7,47 (m, 1H), 7,40 (s, 1H), 7,37 (d,
1H), 7,34 (d, 1H), 7,26 (d, 1H), 7,10 (m, 3H), 7,02
(d, 1H), 6,42 (m, 1H), 6,25 (m, 1H), 5,73 (m, 1H),
3,29 (q, 1H), 2,46 (m, 8H), 2,39 (q, 2H), 1,34 (d,
3H), 1,06 (t, 3H);

MS (ESI+): m/z = 529,3 [M+H]+.

180 \NO\@EH
KNske!
H S
K“NLZEATzl
181 | &g @ *N
N 01\(}
S
Bang 5c
Vi du |CAu trac
"N
182 0 N*N
S
"N
~NS S
183 7
S N
o0
LTy,
184
\)LH@\C)%
"N
AN @NH
185 N7N
AN

1H-NMR (300MHz, CDCI3) & 7,85-7,83 (d, 1H),
7.50-7,22 (m, 6H), 7,14-7,11 (m, 2H), 7,06-7,01 (m,
2H), 6,46-6,41 (m, 2H), 6,30-6,21 (m, 1H), 5,78-5,75
(m, 1H), 3,46 (s, 2H), 2,51 (m, 6H), 2,28 (d, 2H),

1,76 (m, 2H), 0,88-0,83 (m, 1H), 0,53-0,47 (m, 2H),
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0,12-0,07 (m, 2H);
MS (ESI+): m/z = 541,4 [M+H]+.

186

1H-NMR (300MHz, CDCI3) & 7,84 (d, 1H), 7,61 (m,
2H), 7,49 (m, 1H),7,43 (d, 3H), 7,19 (d, 2H), 6,97 (s,
1H), 6,45 (d, 1H), 6,26 (d, 1H), 5,78 (d, 1H), 3,48 (d,
2H), 3,43 (s, 1H), 2,89 (d, 2H), 2,57 (m, 4H), 2,46
(m, 3H), 2,25 (s, 3H), 1,91 (t, 2H), 1,70 (m, 3H), 1,60
(s, 2H).

187

1H-NMR (300MHz, CDCI3) & 7,82 (m, 2H), 7,62 (s,
1H), 7,48 (d, 1H), 7,38 (m, 2H), 7,13 (m, 3H), 7,04
(d, 1H), 6,42 (dd, 1H), 6,24 (m, 1H), 5,76 (dd, 1H),
3,68 (m, 4H), 3,47 (s, 2H), 2,40 (m, 4H);

MS (ESI+): m/z = 488,17 [M+H]+.

188

1H-NMR (300MHz, DMSO-d6) & 10,40 (s, 1H),
9,42 (s, 1H), 8,29 (d, 1H), 7,74 (s, 1H), 7,58 (d, 1H),
7,47 (m, 4H), 7,04 (m, 2H), 6,44 (dd, 1H), 6,25 (d,
1H), 5,71 (d, 1H), 3,70 (s, 3H);

MS (ESI+): m/z = 447,64 [M+H]+.

Bang 5d

Vidu

Cau truc

Dit li€u phén tich

189

o
o NN
VHQO)I\@

1H-NMR (300MHz, DMSO-d6) & 10,37 (brs, 1H),
9,49 (brs, 1H), 8,30 (d, 1H) 7,73 (s, 1H), 7,59-7,47
(m, 4H), 7,37 (d, 1H), 7,03-7,00 (m, 3H), 6,48-6,41
(m, 1H), 6,31-6,29 (m, 1H), 5,79-5,92 (m, 1H), 3,59
(s, 3H), 3,55 (s, 3H), 3,16 (s, 2H);

MS (ESI+): m/z = 511,11 [M+H]+.

190

$o
N

oty

1H-NMR (300MHz, DMSO-d6) & 10,4 (s, 1H),
9,39 (s, 1H), 8,29 (d, 1H), 7,49 (d, 2H), 7,44 (m,
3H), 7,35 (d, 1H), 7,08 (dd, 1H), 6,95 (d, 2H), 6,42
(q, 1H), 6,24 (dd, 1H), 5,77 (dd, 1H), 3,51 (m, 2H),
2,60 (m, 2H);

MS (ESI+): m/z = 433 [M+H]+.

191

1H-NMR (300MHz, CDCI3) & 7,83 (d, 1H), 7,54
(s, 1H), 7,45 (s, 1H), 7,41 (d, 1H), 7,38 (m, 1H),
7,35 (m, 2H), 7,03 (m, 2H), 7,00 (s, 1H), 6,43 (d,
1H), 6,31 (t, 3H), 5,74 (dd, 1H), 2,53 (m, 2H), 2,48
(m, 2F), 2,30 (s, 6H);

MS (ESI+): m/z = 460 [M+H]+.
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192

1H-NMR (300MHz, CDCI3) & 7,81 (d, 1H), 7,69
(s, 1H), 7,38-7,29 (m, 4H), 7,25-7,19 (m, 3H), 7,00
(d, 1H), 6,40 (d, 1H), 6,34 (dd, 1H), 5,72 (d, 1H),
3,66 (s, 2H), 3,42-3,40 (m, 2H), 2,40-2,38 (m, 4H),
1,58-1,55 (m, 4H), 1,01 (t, 3H);

193

JH-NMR (300MHz, CDCI3) & 9,01 (s, 1H), 7,97 (s,
1H), 7,86 (d, 2H), 7,71 (s, 1H), 7,46 (m, 2H), 7,28
(m, 1H), 7,00 (m, 1H), 6,95 (d, 1H), 6,78 (s, 1H),
6,43 (m, 2H), 5,69 (m, 1H), 3,90 (s, 2H), 3,84 (s,
3H), 2,94 (m, 4H), 1,15 (m, 6H);

MS (ESI+): m/z = 504,2 [M+H]+.

194

{H-NMR (300MHz, CD30D) & 8,10 (d, 1H), 7,78
(s, 1H), 7,61-7,56 (m, 2H), 7,47-7,42 (m, 1H), 7,32
(d, 1H), 7,20-7,05 (m, 3H), 6,50-6,33 (m, 2H), 5,78
(d, 1H), 3,58 (s, 2H), 2,32 (s, 6H);

MS (ESI+): m/z = 464,15 [M+H]-+.

195

1H-NMR (300MHz, CD30D) & 8,10 (d, 1H), 7,78-
7,77 (m, 1H), 7,59-7,42 (m, 3H), 7,32 (d, 1H), 7,15-
7,04 (m, 3H), 6,43-6,38 (m, 2H), 5,78 (dd, 1H),
3,59-3,57 (m, 2H), 2,91-2,88 (m, 1H), 2,88-2,75 (m,
2H), 2,52-2,48 (m, 1H), 2,32-2,20 (m, 6H), 2,09-
1,92 (m, 1H), 1,78-1,63 (m, 1H);

MS (ESI+): m/z = 533,21 [M+H]+.

Bang Se

Vidu

Cau truc

Dit liéu phén tich

196

1H-NMR (300MHz, CD30D) & 8,16 (d, 1H), 7,82
(s, 1H), 7,50-7,44 (m, 3H), 7,33 (d, 1H), 7,19-7,05
(m, 3H), 6,51-6,34 (m, 2H), 5,80 (dd, 1H), 3,49-3.,45
(m, 2H), 2,98-2,94 (m, 2H), 2,41-2,01 (m, 9H),
1,90-1,81 (m, 2H), 1,69-1,42 (m, 2H);

MS (ESIH): m/z = 547,22 [M+H]+.

197

JH-NMR (300MHz, DMSO-d6) & 10,36 (s, 1H),
9,71 (s, 1H), 8,33 (d, 1H), 7,76 (s, 1H), 7,50 (m,
4H), 7,29 (m, 1H), 7,07 (m, 2H), 6,43 (dd, 1H), 6,24
(dd, 1H), 5,76 (dd, 1H), 3,36 (s, 2H), 2,33 (m, 8H),
2,08 (s, 3H);

MS (ESI+): m/z = 519,2 [M+H]+.
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1H-NMR (300MHz, CD30D) & 8,11 (d, 1H), 7,74-
o 7,73 (m, 1H), 7,60-7,58 (m, 2H), 7,45 (t, 1H), 7,32
N (d, 1H), 7,17-7,12 (m, 2H), 7,07-7,04 (m, 1H), 6,48-
198 o M| 6,33 (m, 2H), 5,79-5,76 (m, 1H), 3,78-3,77 (m, 2H),
2,3 | 2,94-2,90 (m, 2H), 2,55-2,52 (m, 1H), 2,30 (s,3H),
H s 2,15-1,89 (m, 4H), 1,53-1,49 (m, 2H);
MS (ESI+): m/z = 533,21 [M+H]+.
1H-NMR (300MHz, DMSO-d6) & 10,35(s, 1H),
K {:L 9,27(s, 1H), 8,27(m, 1H), 7,72(m, 1H), 7,57(m, 1H),
199 ! yu | 7:46(m, 1H), 7,35(m, 2H), 7,15(m, FD), 7,06(m, 1H),
20N 6,52(m, 2H), 6,43(m, 3H), 6,23(dd, 1H), 5,76(dd,
NS00 | 1H), 3,05(m, 2H), 2,44(m, 2H), 2,17(s, 3H);
MS (ESI+): m/z = 493,2 [M+H]+.
1H-NMR (300MHz, DMSO-d6) & 10,33(s, 1H),
oy f; 9,51(s, 1H), 8,29(d, 1H), 7,74(m, 1H), 7,46(m, 1H),
200 "l | 7:41(m, 1H), 7,37(m, 1H), 7,23(m, 2H), 7,05(m, H),
2NN | 643(m, 1H), 6.21(dd, 1H), 5,75(dd, 1H), 4,30(m,
NS00 | 1H), 3,11(m, 2H), 2,33(t, 2H), 2,12(s, 6H);
MS (ESI+): m/z = 511,2 [M+H]+.
1H-NMR (300MHz, DMSO-d6) & 10,39 (s, 1H),
NN HE 9,70 (s, 1H), 8..37 (d, 1H), 8,08 (s, 1H), 7,80 (d,
201 .S @E” 1H), 7,60 (m, 2H), 7,50 (m, 2H), 7,27 (m, 1H), 7,12
2. (m, 2H), 6,43 (m, 1H), 6,31 (m, 1H), 5,82 (m, 1H),
N>"07%) | 3,41 (m, 4H), 2,33 (m, 4H), 2,24 (s, 3H);
MS (ESI+): m/z = 548,2 [M+H]+.
1H-NMR (300MHz, CDCI3) & 7,86 (d, 1H), 7,66
— \5 (m, 3H), 7,38 (m, 2H), 7,28 (d, 1H), 7,21 (m, 2H),
02 oy Sy 7.13 (s, 1H), 7,03 (m, 1H), 6,45 (m, 1H), 6,27 (m,
N 1H), 5,77 (m, 1H), 3,54 (s, 2H), 2,65 (m, 8H), 2,26
NS00 | (s, 3H), 1,90 (m, 4H), 1,45 (m, 4H);
MS (ESI+): m/z = 618,2 [M+H]+.
Bang 5f
Vidu |Chu tric Dit liéu phan tich
1H-NMR (300MHz, CD30D) & 8,07 (d, 1H), 7,83
o ¢l (s, 1H), 7,77 (s, 1H), 7,53 (d, 1H), 7,42 (d, 2H),
aNC 7,29 (d, 1H), 7,03 (d, 1H), 6,41 (s, 1H), 6,38 (d,
203 o NE: 1H), 5,77 (dd, 1H), 3,76-3,74 (m, 2H), 3,26-3,24
ok @0% (m, 2H), 2,48 (dd, 2H), 2,44 (d, 2H), 2,37 (m, 1H),
H $4 1,09 (t, 3H);
MS (ESI+): m/z = 563,4 [M+H]+.
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|H-NMR (300MHz, DMSO-d6) & 10,33(s, 1H),
9,22(s, 1H), 8,24(m, 1H), 7,75(m, 1H), 7,57(m,

H |
N 1H), 7,42(m, 1H), 7,30(m, 2H), 7,14(m, H),
204 | M| 7.06(m, 1H), 6,52(m, 2H), 6.43(m, 3H), 6,23(dd,
vuﬁo | 1D, 576(dd, 1H), 3,05(m, 2H), 244(m, 2H),

2,17(s, 3H);
MS (ESI+): m/z = 509,1 [M+H]+.

1H-NMR (300MHz, CDCI3) & 7,97 (s, 1H), 7,86
(d, 1H), 7,83 (d, 1H), 7,73 (s, 1H), 7,48 (d, 1H),
N 7,41 (t, 1H), 7,28 (d, 1H), 7,06 (m, 2H), 6,99 (d,
205 o) @ N 1H), 6,81 (s, 1H), 6,46 (dd, 1H), 6,30 (dd, 1H),
o} ;, 5,79 (dd, 1H), 3,38 (s, 2H), 2,28 (s, 3H), 2,26 (s,
6H);
MS (ESI+): m/z = 459,94 [M+H]+.

Vi du 206: Didu ché N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-ylamino)phenyl)acrylamit

@E{H
O NN
Sy,

"N
N

Quy trinh cia vi du 1 dugc thuc hién lip lai chi khac 13 st dung 3-
nitrobenzenamin (0,05mmol), thay vi 3-nitrophenol ¢ budc 3) cua vi du 1, dé thu dugc
5mg hop chit néu & d2 muc nay (hiéu suét cubi: 55%).

IH-NMR (300MHz, CDCl3) & 8,10 (m, 1H), 7,90 (d, 1H), 7,51 (m, 3H), 7,42 (m, 1H),
7,28 (t, 1H), 7,10 (d, 1H), 6,89 (d, 2H), 6,39 (m, 2H), 5,79 (d, 1H), 3,29 (m, 4H), 2,68
(m, 4H), 2. 38 (s, 3H);

MS (ESIY): m/z = 486,2 [M+H]".

Quy trinh ctia vi du 206 hodc quy trinh twong tu dugc thuc hién l3p lai chi khac
1a sir dung céc hop chét amin khac nhau ctia Z-NHx(Z c6 cung nghia nhu dugc xac
dinh trong sang ché), thay vi 5-(4-metylpiperazin-1-yl)pyridin-2-amin trong vi du 1,
dé thu duoc hop chit néu & cac dé muc cta cac vi du tir 207 dén 217 nhu dugc thé

hién trong cac bang 6a va 6b.
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Vidu

Cau trac

Dit li¢u phan tich

207

N

{o

N

’\

21

~
NQTH

Nl\
=
H s-4

1H-NMR (300MHz, DMSO-d6) & 8,14 (s, NH), 7,80 (d,
1H), 7,68 (d, 1H), 7,59 (s, NH), 7,42 (m, 2H), 7,32 (m,
2H), 7,00 (m, 2H), 6,49 (d, 1H), 6,31 (m, 1H), 5,77 (d,
1H), 3,00 (d, 2H), 2,75 (m, 1H), 2,34 (s, 3H), 2,08 (m,
2H), 1,75 (m, 4H);

MS (ESI+): m/z = 500,2 [M+H]+.

208

L

0

rZ
I

=4

1H-NMR (300MHz, DMSO-d6) & 10,12 (s, NH), 9,59 (s,
NH), 8,80 (s, NH), 8,01 (m, 2H), 7,59 (m 3H), 7,41 (d,
1H), 7,31 (¢, 1H), 7,19 (d, 1H) 6,80 (d, 2H), 6,48 (m, 1H),
6,25 (d, 1H), 5,78 (d, 1H), 3,01 (br, 4H), 2,71 (m, 1H),
2,61 (br, 4H), 1,01 (d, 6H);

MS (ESI+): m/z = 514,2 [M+H]+.

209

1H-NMR (300MHz, DMSO-d6) & 10,20 (s, 1H), 9,53 (s,
1H), 9,00 (s, 1H), 8,07 (m, 2H), 7,67 (d, 2H), 7,50 (m,
2H), 7,29 (dd, 1H), 7,18 (d, 1H), 7,02 (d, 2H), 6,46 (dd,
1H), 6,25 (dd, 1H), 5,74 (dd, 1H), 2,88 (m, 2H), 2,35 (m,
1H), 2,22 (s, 3H), 2,01 (m, 2H), 1,62 (m, 4H);

MS (ESI+): m/z = 485,2 [M+H]+.

210

IH-NMR (300MHz, CDCI3) & 8,09 (s, 1H), 7,66-7,65 (d,
1H), 7,59-7,56 (m, 2H), 7,51 (brs, 1H), 7,40-7,31 (m, 3H),
7.23-721 (d, 1H), 7,17-7,14 (m, 2H), 7,09 (s, 1H), 6,75 (s,
1H), 6,50-6,44 (m, 1H), 5,81-5,77 (m, 1H), 6,30 (m, 1H),
2.97-2.80 (m, 1H), 2,32 (s, 3H), 1,97-1,75 (m, 6H);

MS (ESI+): m/z = 485,2 [M+H]+.

211

|H-NMR (300MHz, DMSO-d6) & 10,13 (s, 1H), 9,49 (s,
1H), 8,84 (s, 1H), 8,04 (m, 2H), 7,62 (m, 2H), 7,53 (m,
1H), 7,40 (m, 1H), 7,28 (m, 1H), 7,16 (m, 1H), 6,75 (m
2H), 6,44 (m, 1H), 6,24 (m, 1H), 5,74 (m, 1H), 3,95 (¢,
2H), 2,57 (t, 2H), 2,19 (s, 6H);

MS (ESI+): m/z = 475,2 [M+H]+.

212

|H-NMR (300MHz, DMS0-d6) & 10,20 (s, 1H), 9,50 (s,
1H), 8,87 (s, 1H), 8,05 (m, 2H), 7,63 (m, 2H), 7,55 (m,
1H), 7,42 (m, 1H), 7,31 (m, 1H), 7,17 (m, 1H), 6,76 (m
2H), 6,47 (m, 1H), 6,25 (m, 1H), 5,75 (m, 1H), 3,91 (t,
2H), 2,34 (t, 2H), 2,14 (s, 6H), 1,80 (m, 2H);

MS (ESI+): m/z = 489,2 [M+H]+.
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1H-NMR (300MHz, DMSO0-d6) & 10,14 (s, 1H), 9,54 (s,
1H), 8,99 (s, 1H), 8,06-8,03 (m, 2H), 7,69-7,67 (m, 2H),
7,56-7,54 (m, 1H), 7,45-7,42 (m, 1H), 7,32-7,27 (m, 1H),
7,19-7,18 (d, 1H), 7,05-7,02 (m, 2H), 6,47-6,41 (m, 1H),
6,29-6,22 (m, 1H), 5,77-5,73 (m, 1H), 2,67 (m, 4H), 2,38
(s, 6H);

MS (ESI+): m/z = 459,1 [M+H]+.

Dit liéu phén tich

1H-NMR (300MHz, CDCI3) & 8,13 (s, 1H), 7,68-7,66 (d,
1H), 7,59-7,56 (m, 2H), 7,42-7,32 (4H), 7,24-7,22 (d,
1H), 7,16-7,13 (m, 2H), 7,05 (s, 1H), 6,96 (s, 1H), 6,50-
6,44 (m, 1H), 6,22 (m, 1H), 5,82-5,78 (m, 1H), 2,81-2,52
(m, 12H), 2,32 (s, 3H);

MS (ESI+): m/z = 514,2 [M+H]+.

1H-NMR (300MHz, DMSO-d6) & 10,06 (s, NH), 9,50 (s,
NH), 9,02 (s, NH), 8,00 (d, 1H), 7,96 (s, 1H), 7,63 (d,
1H), 7,46 (d, 1H), 7,37 (m, 2H), 7,25 (¢, 1H), 7,12 (4,
1H), 6,81 (t, 1H), 6,41 (m, 1H), 6,19 (d, 1H), 5,64 (d,
1H), 2,91 (m, 4H), 2,41 (m, 4H), 2,13 (s, 3H);

MS (ESI+): m/z = 504,2 [M+H]+.

1H-NMR (300MHz, DMSO-d6) § 10,12 (s. NH), 9,60 (s,
NH), 9,21 (s, NH), 8,08 (d, 1H), 8,01 (s, 1H), 7,77 (d,
1H), 7,53 (d, 1H), 7,41 (m, 2H), 7,34 (t, 1H), 7,21 (4,
1H), 7,07 (t, 1H), 6,45 (m, 1H), 6,26 (d, 1H), 5,72 (d,
1H), 2,85 (m, 2H), 2,60 (m, 1H), 1,90 (m, 2H), 1,64 (m,
4H);

MS (ESI+): m/z = 503,2 [M+H]+.

e
213 WH
:N\
Bang 6b
Vidy |Chu trac
-
k,N./\:
M g
SN
G
RN
SN TN L
‘Nj Ff
1] 2 o
SN
H F
| T @TH
&2 NN
N N S/

1H-NMR (300MHz, DMSO-d6) & 10,23 (s, NH), 9,49 (s,
NH), 8,84 (s, NH), 8,02 (d, 1H), 7,57 (m, 2H), 7,41 (d,|
1H), 7,29 (m, 2H), 7,18 (d, 1H), 6,65 (t, 1H), 6,48 (m,
1H), 6,43 (m, 1H), 5,75 (d, 1H), 4,50 (d, 1H), 3,11 (m,
1H), 2,70 (m, 2H), 2,16 (s, 3H), 2,01 (m, 2H), 1,80 (m,
2H), 1,40 (m, 2H);

MS (ESI+): m/z = 518,2 [M+H]+.
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Vi du 218: Didu ché N-(4-flo-3-(2-(4-(4-metyl-piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-ylamino)-phenyl)-acrylamit

N~

L_N

Sy
N

\/RH@NTX}

Buéc 1): Bidu ché N-(4-flo-3-nitro-phenyl)-acrylamit
1 CL,
SN NO,

4-flo-3-nitroanilin (2g, 12,81mmol) va natri bicacbonat (3,2g, 38,43mmol)
dugc pha lodng trong tetrahydrofuran (20ml) va nudc cit (5ml), va acryloyl clorua
(1,14ml, 14,09mmol) dugc bd sung tir tir vao d6 & 0°C, va duogc khudy trong 1 gid.
Khi hoan thanh phan tng, hdn hep thu dugc duogc pha lodng bang etylaxetat va dugc
rira bang dung dich nudc chira natri bicacbonat bao hoa. Lép hitu co duge tach, dugc
lam kho trén NaySO4 khan, va dugc loc va chung cét trong diéu kién 4p sut giam dé

thu dugc 2g hop chét néu & d& muc nay (hiéu suét: 74%).

IF-NMR (300MHz, DMSO-ds) 3 10,58 (s, 1H), 8,58 (m, 1H), 7.91(m, 1H), 7,54 (t,
1H), 6,35 (m, 2H), 5,81(m, 1H);

Bude 2): Bidu ché N-(3-amino-4-flo-phenyl)-acrylamit
S ¥od
= N NH,

St (2,65g, 47,59mmol) va dung dich nudc chira axit clohydric 12N (0,31ml,
3,80mmol) duoc pha lodng trong dung dich nudc chira etanol 50% (40ml) va dugc
khudy trong 1 gio ¢ 100°C. Hop chét (2,00g, 9,51mmol) thu dugc trong bude 1 dugce
bd sung vao do, va duge khudy trong 1 gi¢ & 100°C. Khi hoan thanh phan tng, hén
hop thu dugc dugce loc trén t::?mg ngén cua thiét bi loc Xelit dé 1oai b sét, va chung cht
trong diéu kién ap sudt giam. Phan cin thu duoc duge pha lodng bang diclometan va

dugc rira bang dung dich nude chira natri bicacbonat béo hoa. Lép hitu co dugce tach,
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duogc 1am kho trén NaxSO4 khan, va duge loc va chung cit trong diéu kién ap sut
giam. Phén cin thu duoc duoc tich bing sic ky cot (n-hexan : etylaxetat (1:1, thé
tich/thé tich)) dé thu dwoc 1,5g hop chit néu & d& muc nay (hiéu suét: 75%).

IH-NMR (300MHz, DMSO-ds) & 9,87 (s, 1H), 7,17 (m, 1H), 6,89 (t, 1H), 6,75 (m,
1H), 6,39 (m, 1H), 6,20 (m, 1H), 5,70 (m, 1H), 5,16 (s, 2H);

Buéc 3): Didu ché N-(3-(2-clo-thieno[3,2-d]pyrimidin-4-ylamino)-4-flo-phenyl)-

acrylamit
1
o i

Hop chit thu duoc & budce 2) cta vi du 1 va hop chét (461mg, 2,22mmol) thu
duoc trong bude 2) duge hoa tan trong 1-propanol (Sml), va diisopropyletylamin
(0,6ml, 3,33mmol) dugc bd sung vao d6, va dugc khudy trong 24 git & 110°C. Khi
hoan thanh phan tng, hdn hep thu dwoc duge lam ngudi dén 0°C d8 tao ra chét rin, va
duoc loc trong diéu kién ap sudt giam trong khi rira bang propanol. Chét rén thu duoc
dugc sdy khd trén trong didu kién 4p suét giam dé thu dugc 270mg hop chit néu & dé

muc nay (hiéu suét: 36%).

'H-NMR (300MHz, DMSO-ds) & 10,31 (s, 1H), 10,22(s, 1H), 8,25 (d, 1H), 7,86 (m,
1H), 7,59 (m, 1H), 7,40 (d, 1H), 7,32 (t, 1H), 6,42 (m, 1H), 6,29 (m, 1H), 5,76 (m,
1H);
Budc 4): Didu ché N-(4-ﬂo-3—(2-(4-(4-metyl-piperazin-1-yl)—phenylamino)-thieno
[3,2-d]pyrimidin-4-ylamino)-phenyl)-acrylamit

Hop chét (100mg, 0,30mmol) thu dugc trong budce 3) dugce hoa tan trong 2-
butanol (3ml), va 4-(4-metylpiperazin-1-yl)benzenamin (55mg, 0,28mmol) va axit
trifloaxetic (42 w¢?, 0,57mmol) dugc bd sung vao dé, va duge khudy trong 5 gio &
100°C. Khi hoan thanh phan ting, hdn hgp thu duge dugc pha lodng bing etylaxetat va

duogc rira b%mg dung dich nudc chira natri bicacbonat bao hoa. Lép hitu co dugce tach,

duoc lam kho trén NazSOs khan, va dugc loc va chung cit trong diéu kién 4p sut
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giam. Phan cin thu dugc duge tach b%mg sic ky cot (diclometan : metanol (10:1, thé
tich/thé tich)) d& thu dugc 77mg hop chit néu & dé muc nay (hi¢u sult: 50%).
IH-NMR (300MHz, DMSO-de) 6 10,26 (s, 1H), 9,38 (s, 1H), 8,77 (s, 1H), 8,02 (d,
1H), 7,82 (d, 1H), 7,62 (m, 1H), 7,44 (d, 2H), 7,30 (t, 1H), 7,15 (d, 1H), 6,68 (m, 2H),
6,40 (m, 1H), 6,22 (m, 1H), 5,73 (m, 1H), 2,96 (m, 4H), 2,42 (m, 4H), 2,20 (s, 3H);

MS (ESI*): m/z = 504,1 [M+H]".

Vi du 219: Didu ché N-(4-ﬂo-3-(2-(3-ﬂ0-4-(4-metyl-piperazin-1-yl)-phenylamino)-
thien0[3,2—d]pyrimidin—4-ylamino)-phenyl)—acrylamit

U‘@
l=N N

SR

Quy trinh twong ty v6i quy trinh cia budce 4) cta vi du 218 duoc thuc hién chi
khac la st dung 3-flo-4-(4-metylpiperazin-1-yl)anilin (0,03mmol), thay vi 4-(4-
metylpiperazin-1-yl)benzenamin trong budc 4) cua vi du 218, dé thu duoc 8mg hop

chit néu & d& muc nay (hiéu suét cudi: 50%).

'H-NMR (300MHz, DMSO-dg) 8 10,25 (s, 1H), 9,50 (s, 1H), 9,08 (s, 1H), 8,07 (d,
1H), 7,85 (d, 1H), 7,59 (m, 2H), 7,26 (m, 2H), 7,19 (d, 1H), 6,78 (t, 1H), 6,38 (m, 1H),
6,27 (m, 1H), 5,75 (m, 1H), 2,87 (m, 4H), 2,25 (m, 4H), 2,21 (s, 3H);

MS (EST): m/z = 522,2 [M+H]".

Vi du 220: Didu ché N-(3-(2-(4-dimetylaminometyl-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamit

N\©\
N @N&%
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Quy trinh twrong tw v6i quy trinh cua bude 4) cua vi du 218 duge thyc hién chi
khac 1a st dung N-(3-(2-clo-thieno[3,2-d]pyrimidin-4-ylamino)phenyl)acrylamit
(0,67g, 1,94mmol) thu dugc o cic budc tur 1) dén 3) cha vi du 218 va 4-
((dimetylamino)metyl)anilin (0,29g, 1,94mmol) dé thu duoc 0,69g hop chét néu & cac

d& muc (hiéu suét: 80%).

IH-NMR (300MHz, CDCl3) & 8,11 (d, 2H), 7,63 (dd, 3H), 7,55 (m, 4H), 7,18 (m, 2H),
7,05 (s, 1H), 6,45 (d, 1H), 6,30 (q, 1H), 5,74 (d, 1H), 3,38 (s, 2H), 2,01 (s, 6H);
MS (ESI*): m/z = 467,1 [M+H]".

Quy trinh tuong ty v6i quy trinh cia vi du 220 duogc thuc hién chi khac 1a st
dung 4-(piperidin-1-yl)metylphenylamin va 2-metoxy-4-(piperidin-1-yl)
metylphenylamin dé thu duoc hop chat néu & cac dé muc cua cac vi du 221 va 222

nhu duge thé hién trong bang 7.

Bang 7

Vi dyu |Chu tric Dit liéu phén tich

IH-NMR (300MHz, DMSO-ds) § 10,36 (s, NH), 8,32
L (d, 1H), 8,30 (m, 2H), 7,61 (d, 1H), 7,36 (d, 1H), 7,09
1 NH | (d, 1H), 6,88 (s, NH), 6,61 (d, 1H), 6,42 (dd, 1H),
QO NN 6,23 (d, 1H), 5,75 (d, 1H), 3,79 (s, 3H), 3,33 (s, 2H),
N>NTED | 228 (br, 4H), 1,48 (br, 4H), 1,24 (br, 2H);
MS (EST*): m/z = 485,2 [M+H]*.

IH-NMR (300MHz, DMSO-de) & 10,36 (s, NH), 8,32
N\C(fs (d, 1H), 8,30 (m, 2H), 7,61 (d, 1H), 7,48 (t, 1H), 7,36
C w | (d, 1H), 7,09 (d, 1H), 6,88 (s, NH), 6,61 (d, 1H), 6,42
RN | (dd, 1H), 6,23 (d, 1H), 5,75 (d, 1H), 3,79 (s, 3H), 3,33
N TNTED | (s, 2H), 2,28 (br, 4H), 1,48 (br, 4H), 1,24 (br, 2H);
MS (EST): m/z = 516,1 [M+H]".

222
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Vi du 223: Didu ché N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-ylthio)phenyl)acrylamit

"‘\]

LN
Q,,
o N™N
%/JLH @SJ\@

Budc 1): Didu ché tert-butyl 3-(2-clothieno[3,2-d]pyrimidin-4-ylthio)phenylcarbamat

12O

Hop chét (1,1g, 5,32mmol) thu dugc & bude 2) cia vi du 1 dugc hoa tan trong
N,N-dimetylsulfonamit (30ml), va tert-butyl-3-mercaptophenylcarbamat  (1,2g,
5,32mmol) va xesi cacbonat (3,4g, 10,6mmol) dugc bd sung vao do, va duogc khuéy
trong 1 gio & nhiét do trong phong. Khi hoan thanh phan Gng, nudc cht dugc bd sung
vao hdn hop thu duge dé tao ra chét rén, va hdn hop thu duge duge loc trong diéu kién
ap suit giam trong khi rira bing nuéc cht. Chét rin thu dugc duoc siy khd trén trong

diéu kién ap suét giam dé thu dugce 1,5g hop chit néu & dé& muc nay (hiéu suét: 70%).
IH-NMR (300MHz, CDCl3) 8 7,92 (d, 1H), 7,77 (s, 1H), 7,56 (d, 1H), 7,45-7,36 (m,
3H), 1,54 (s, 9H).

Budc 2): Piéu ché tert-butyl 3-(2-(4-(4-mety1piperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-ylthio)phenylcarbamat

/\

L_N
Q,,

Hop chét (1,5g, 3,72mmol) thu dugc trong budc 1) dugc hoa tan trong 2-

butanol (30ml), va 4-(4-metylpiperazin-1-yl)benzenamin (0,8g, 3,72mmol) va axit
trifloaxetic (0,4ml, 3,72mmol) duoc bd sung vao d6. Hon hop dugc khudy trong 10
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gid & 100°C, khi hoan thanh phan ng, dugc pha loang bang diclometan va dugc ria
bang dung dich nuéc chia natri bicacbonat bdo hoa. L6p hitu co duge siy kho trén
NaSOs khan, va dugce loc va chung ct trong didu kién ap sudt giam. Phan lang cin
duoc tach bing sic ky cot (diclometan : metanol (20:1, thé tich/thé tich)) dé thu dwoc
1,0g hop chét néu & d& muc nay (hiéu sut: 46%).

IH-NMR (300MHz, CDCls) & 7,73 (d, 1H), 7,63 (m, 1H), 7,60 (m, 1H), 7,39-7,30 (m,
2H), 7,28-7,21(m, 2H), 7,15 (d, 1H), 6,76 (d, 2H), 3,25 (m, 4H), 2,58 (m, 4H), 2,33 (s,
3H), 1,54 (s, 9H).

Budc 3): Diu ché 4-(3-aminophenylthio)-N-(4-(4-metylpiperazin-1-yl)phenyl)
thieno[3,2-d]pyrimidin-2-amin

~
NH
jeB S
H,N s%
S
Hop chit (1,0g, 1,82mmol) thu dugc trong budc 2) dugc hoa tan trong
diclometan (20ml), va axit trifloaxetic (10ml) duoc bd sung vao do, va duoc khudy
trong 2 gi & nhiét do trong phong. Khi hoan thanh phan tmg, hdn hgp thu dugc duge
chung cét trong didu kién 4p suét giam dé loai bé dung moi, va phén cin thu duge
duoc bazo hoa (pH=8) bing dung dich nuéc chira natri bicacbonat bdo hoa, va duogc
chiét b%mg clorofom. Lép hitu co dugce tach, dugc lam kho trén Na2SOs khan, va dugc
loc va chung cht trong diéu kién ap suit giam va dugc lam kho trén dé thu duogc
603mg hop chét néu & dé muc nay (hiéu suit: 75%).
'H-NMR (300MHz, CD;0D) & 7,96 (d, 1H), 7,33 (d, 2H), 7,21 (t, 1H), 7,17 (d, 1H),
7,02 (m, 1H), 6,94 (m, 2H) 6,80 (d, 2H), 3,14 (m, 4H), 2,65 (m, 4H).
Budc 4): Didu ché N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-ylthio)phenyl)acrylamit

Quy trinh twong tu véi quy trinh cua bude 6) cta vi du 1 duge thuc hi€n chi
khac 1a st dung hop chat thu dugc trong budc 3), thay vi hop chét thu dugc budc 5),

dé thu duogc 452mg hop chat néu & d& muc nay (hiéu suét: 67%).
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IH-NMR (300MHz, CDCl3) & 7,78 (m, 1H), 7,75 (d, 1H), 7,46-7,41 (m, 3H), 7,20 (d,
2H), 7,18 (d, 1H), 6,77 (d, 2H), 6,41 (d, 1H), 6,21 (dd, 1H), 5,78 (d, 1H), 3,12 (m,
4H), 2,60 (m, 4H), 2,36 (s, 3H);

MS (ESI"): m/z = 503,7 [M+H]".

Quy trinh cta vi du 223 hodc quy trinh tuong tu dugc thuc hién 13p lai chi khac
la st dung 3-flo-4-morpholin-4-ylphenylamin va 3-flo-4-(1-metyl-piperidin-4-
yl)phenylamin, thay vi 54-(4-metylpiperazin-1-yl)phenylamin & bude 2) cua vi du
223, dé thu duoc hop chét néu & cac d& muc cta cac vi du 224 va 225 nhu dugc thé

hién trong bang 8.

Bang 8

Vidu |Chu tric Dit liéu phén tich

'H-NMR (300MHz, DMSO-ds) & 10,37 (s, 1H), 9,57
i (s, 1H), 8,24 (d, 1H), 8,01 (s, 1H), 7,98 (m, 1H), 7,50
o4 wo | G 1H), 7,41 (m, 1H), 7,31 (m, 2H), 7,15 (m, 1H),
NSeRS 6,73 (m, 1H), 6,42 (m, 1H), 6,27 (m, 1H), 5,74 (m,
N~7STCY | 1H), 3,70 (m, 4H), 2,85 (m, 4);
MS (ESI*): m/z = 508,1 [M+H]".

N~ E 'H-NMR (300MHz, DMSO-ds) & 8,60 (s, 1H), 8,53
Q@ (d, 1H), 8,36 (d, 1H), 8,00 (d, 1H), 7,62 (¢, 1H), 7.46
225 NH | (d, 2H), 7,32 (d, 1H), 6,93 (d, 2H), 3,83 (d, 2H), 3,48
X | (d, 2H), 3,12 (m, 4H), 2,83 (s, 3H);

S| MS (ESI*): m/z = 520,2 [M+H]".

Vi du 226: Didu ché (E)-4-(dimetylamino)-N-(3-(2-(4-(4-metylpiperazin-1-
yl)phenylamino)thieno[3,2-d]pyrimidin-4-ylthio)phenyl)but—Z-enamit

Hop chét (40mg, 0,09mmol) thu dugc & bude 2 cua vi du 223 dugc hoa tan
trong pyridin (1,5ml), va axit (E)-4-(dimetylamino)-2-butenoic hydroclorua (22mg,
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0,14mmol) va N-(3-dimetylaminopropyl)-N'-etylcarbodiimit hydroclorua (35mg,
0,18mmol) duoc bd sung vao d6, va duge khudy trong 30 phut ¢ 80°C. Khi hoan thanh
phan tmg, hdn hgp thu dugc dugc pha lodng bang hdn hop dung mdi cia clorofom : 2-
propanol (3 : 1 (thé tich/thé tich)) va dugc rira bang nuéc mubi bdo hoa. Lép hitu co
duoc tach, dugc lam khd trén NaxSO4 khan, va dugc loc va chung cAt trong diéu kién
ap suét giam. Phén cin thu dugce duge tich bing sic ky cot (diclometan : metanol =6 :

1 (thé tich/thé tich)) dé thu dugc 2mg hop chét néu & d& muc nay (hiéu sut: 4%).

IH-NMR (300MHz, CDCls) & 8,10 (m, 1H), 8,02 (d, 1H), 7,93 (s, 1H), 7,50 (t, 1H),
742 (m, 1H), 7,21 (m, 3H), 6,90 (m, 1H), 6,74 (d, 2H), 6,28 (d, 1H), 3,20 (d, 2H),
3,10 (t, 4H), 2,66 (t, 4H), 2,39 (s, 3H), 2,17 (s, 6H);

MS (ESI*): m/z = 560,2 [M+H]*.

Vi du 227: Didu ché N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-ylsulfinyl)phenyl)acrylamit

2,
Il
8]

S:"

Hop chét (11mg, 0,02mmol) thu dugc trong vi du 223 duoc hoa tan trong
diclometan (1,0ml), va axit m-cloperoxybenzoic (20mg, 0,04mmol) dugc bd sung vao
d6, va duge khudy trong 60 phut & nhiét do trong phong. Khi hoan thanh phan Ung,
hdn hop thu duge duge pha loing bing clorofom va dugc rira bang dung dich nudc
chira natri bicacbonat bdo hoa. Lép hitu co duge tach, duge lam khd trén NaxSOq4
khan, va duoc loc va chung cAt trong diéu kién ap suét giam. Phan cin thu dugce duge
tach bang sic ky cot (diclometan : metanol = 6 : 1 (thé tich/thé tich)) dé thu duoc

3,0mg hop chit néu & d& myc nay (hiéu sut: 25%).
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'H-NMR (300MHz, CD;OD) 5 8,08 (m, 1H), 8,01 (d, 1H), 7,92 (m, 1H), 7,51 (t, 1H),
7.46 (m, 1H), 7,22 (m, 3H), 6,73 (d, 1H), 6,38 (m, 2H), 5,76 (dd, 1H), 3,63-3,56 (m,
4H), 3,42-3,34 (m, 4H), 3,23 (s, 3H);

MS (ESIM): m/z = 519,3 [M+H]".

Vi du 228: Didu ché N-(3-((2-((4-(4-metylpiperazin-1-yl)phenyl)amino)furo[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit

NN

L_N
| @
A

NH

O N™N
\AN@O%
H 0

Bude 1): Piéu ché 2-clo-4-(3-nitrophenoxy)-furo[3,2-d]pyrimidin

1
ks
O,N O%

0]
2,4-diclofuro[3,2-d]pyrimidin (6,4g, 33,9mmol) (xem: Cong bd don qudc té sb
WO 2008073785 va WO 2008152394) duoc hoa tan trong metanol (32ml), va 3-
nitrophenol (5,7g, 40,6mmol) va diisopropyletylamin (12ml, 67,7mmol) duoc bb sung
vao d6, va dugc khudy trong 24 gid ¢ nhiét do trong phong. Khi hoan thanh phan Ung,
chét rin thu duoc dugce loc va duge lam khd trén trong didu kién 4p suét giam dé thu

dugc 6,3g hop chét néu & d& muc nay (hiéu suét: 64%).

'H-NMR (300MHz, DMSO-de) & 8,61 (s, 1H), 8,33 (s, 1H), 8,21 (d, 1H), 7,90 (d, 1H),
7,79 (m, 1H), 7,27 (s, 1H);
Budc 2): Piéu ché N-[4-(4-metyl-piperazin-1-yl)-phenyl]-4-(3-nitrophenoxy)-
furo[3,2-d]pyrimidin-2-amin
L_N
C ‘ﬂ\H

IOR Y

O,N o »
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Hop chét (2,5g, 8,6mmol) thu dugc trong budc 1) duge hoa tan trong 2-butanol
(50ml), va 4-(4-metyl-piperazin-1-yl)anilin (2,0g, 10,3mmol) va axit trifloaxetic
(1,5ml, 8,6mmol) dugc bd sung vao d6. Hon hop phén tng dugc khudy trong 12 gid &
100°C, khi hoan thanh phan Gng, dugc pha lodng bang diclometan va dugc ria bang
dung dich nuéc chtra natri bicacbonat bdo hoa. Lép hitu co dugc tach, dugc lam kho
trén Na,SO4 khan, va dugc loc va chung cét trong didu kién 4p suét giam va duge lam
kho trén. Phan can thu duoc dugce tch bf?lng séc ky cot (diclometan : metanol = 20 : 1

(thé tich/thé tich)) d8 thu duoc 2,0g hop chét néu & d& muc nay (hiéu suét: 53%).

IH-NMR (300MHz, CDCls) & 8,20 (s, 2H), 7,85 (s, 1H), 7,64 (s, 2H), 7,30 (s, 1H),
6,79 (m, 4H), 3,14 (m, 4H), 2,60 (m, 4H), 2,37 (s, 3H);

Buéec 3): Diéu ché 4-(3-aminophenoxy)-N-[4-(4-metyl-piperazin-1-yl)-phenyl]-
furo[3,2-d]pyrimidin-2-amin
&
Oy,
ks
H,N oJ\@
o
S4t (1,3g, 22,4mmol) va dung dich nudc chira axit clohydric 12N (2ml) dugc
pha lodng trong dung dich nuéc chira etanol 50% (10ml) va duogc khudy trong 10 phut
& 100°C. Hop chét (2,0g, 4,5mmol) thu dugc trong budc 2) duge hoa tan trong dung
dich nuéc chira etanol 50% (10 ml), dugc bd sung vao binh cAu trong d6 sat dugc hoat
héa, va dugc khudy trong 1 git & 100°C. Khi hoan thanh phan tng, hoén hop thu duge
duoc loc trén t?mg nga"m cua thiét bi loc Xelit dé loai bo sit, va chung cit trong diéu
kién ap suit giam. Phan cin thu dugc dugce pha loang bang diclometan va dugc ria
bang dung dich nuéc chira natri bicacbonat bao hoa. Lép hitu co duoc tach, lam kho
trén NazSO4 khan, va dugc loc va chung cit trong didu kién ap suit giam dé thu dugc

1,8g hop chit néu & d& muc nay (hiéu sudt: 97%).

IH-NMR (300MHz, CDCL) & 7,79 (s, 1H), 7,32 (d, 2H), 7,24 (m, 1H), 6,84 (m, 2H),
6,75 (s, 1H), 6,65 (m, 3H), 3,22 (m, 4H), 2,60 (m, 4H), 2,36 (s, 3H);
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Buéc 4): Piéu ché N-(3-{2-[4-(4-metyl-piperazin-1-yl)-phenylamino]-furo[3,2-d]
pyrimidin-4-yloxy }-phenyl)-acrylamit

Hop chét (1,8g, 4,3mmol) thu dugc trong budc 3) va natri bicacbonat (1,1g,
23,0mmol) dugc pha lodng bang tetrahydrofuran (20ml) va nuédc cit (5ml), va
acryloyl clorua (0,4ml, 4,3mmol) dugc bd sung tir tir vao d6 & 0°C, va duge khuéy
trong 30 phat. Khi hoan thanh phan ng, hén hop thu dugc dugc pha lodng bang
diclometan va dugc rita bing dung dich nuéc chia natri bicacbonat bao hoa. Lép hiru
co dugce tach, duge 1am kho trén NaxSO4 khan, va dugc loc va chung cit trong diéu
kién ap suét giam va dugc lam kho. Phén cin thu dugc duge tich bing sic ky cot
(clorofom : metanol = 20 : 1 (thé tich/thé tich)) @8 thu duoc 940mg hop chit mong

mudn (hiéu sudt: 46%).

IH-NMR (300MHz, CD:OD) 8 8,04 (s, 1H), 7,68 (d, 2H), 7,45 (t, 1H), 7,32 (d, 2H),
7.03 (d, 1H), 6,78 (m, 3H), 6,45 (m, 2H), 5,80 (d, 1H), 3,08 (m, 4H), 2,61 (m, 4H),
2,35 (s, 3H);

MS (EST"): m/z = 470,2 [M+H]".

Quy trinh ctia vi du 228 hodc quy trinh tuong tu duoc thuc hién lp lai chi khéac
1a st dung cac hop chit amin khéac nhau ctia Z-NH; (Z ¢6 cung nghia nhu dugc xac
dinh trong sang ché), thay vi 4-(4-metylpiperazin-1-yl)benzenamin & budc 2) cua vi
du 228, dé thu dugc hop chit néu & cac dé muc cua cac vi du tir 229 dén 237 nhu duge

thé hién trong cac bang 9a va 9b.

Bang 9a
Vidy |Chu tric Dit lidu phan tich
4 IH-NMR (300MHz, CDsOD) & 8,04 (s, 1H), 7,67 (d,
NN 2H), 7,45 (t, 1H), 7,31 (d, 2H), 7,04 (d, 1H), 6,78 (m,
229 ‘@LEH 3H), 6,40 (m, 2H), 5,79 (d, 1H), 3,23 (m, 4H), 2,76
2, N lN/ (m, SH), 1,15 (d, 6H);
" © MS (ESI"): m/z = 498,2 [M+H]*,
o IH-NMR (300MHz, CD;0D) & 8,03 (s, 1H), 7,73 (s,
ey 2H), 7,45 (m, 1H), 7,31 (d, 2H), 7,04 (m, 1H), 6,82 (s,
230 . NH | 3H), 6,49 (m, 2H), 5,80 (d, 1H), 3,81 (m, 4H), 3,01
\ANQO e (m, 4H);
8 © MS (ESI*): m/z = 457,1 [M+H]".
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. IH-NMR (300MHz, CD;0D) & 8,14 (s, 1H), 7,83 (s,
'UNH 2H), 7,70 (s, 1H), 7,50 (m, 2H), 7,33 (m, 1H), 7,11 (d,
231 2 L1 NAN | 2HD), 6,87 (s, 1H), 6,47 (m, 2H), 5,83 (d, 1H), 3,66 (s,
VL” oY, | 2H), 2,16 (s, 6H);
MS (ESTY): m/z = 429,1 [M+H]".

IH-NMR (300MHz, CDsOD) & 8,03 (s, 1H), 7,70 (s,
Neae! 1H), 7,60 (d, 1H), 7,40 (m, 3H), 7,02 (d, 3H), 6,79 (s,
2 | Y M| 1H), 6,40 (m, 2H), 5,76 (d, 11D, 3,30 (m, 2H), 2,90
SN @O "t (d, 2H), 2,25 (d, 6H), 2,15 (m, 1H), 2,00 (m, 2H),
N 52 | 1,80 (m, 2H), 1,50 (m, 2H);
MS (ESI*): m/z = 512,2 [M+H]".

2 IH-NMR (300MHz, CD;0D) & 8,13 (s, 1H), 7,70 (s,
)33 2 °@EH 1H), 7,60 (m, 3H), 7,45 (m, 2H), 7,05 (m, 1H), 6,89
RN | (. 1H), 6,69 (m, 1H), 6,38 (m, 2H), 5,77 (d, 1H);
N 982 | MS ESIY): m/z=451,1 [M+H]".
IH-NMR (300MHz, CDCl3) & 7,96 (s, 1H), 7,64 (brs,
N o 1H), 7,58-7,52 (m, 2H), 7,40-7,37 (m, 1H), 7,12 (m,
“A 1H), 7,04 (m, 1H), 6,94-6,92 (m, 2H), 6,80-6,74 (m,
234 . ¥R | 2H), 6,40 (m, 1H), 6,29-6,25 (m, 1H), 5,79-5.75 (m,
VLNCLO L | 1H),3,79 (s, 3H), 3,48 (s, 3H), 3,02 (m, 4H), 2,61 (m,
© 4H), 2,35 (s, 3H);
MS (ESI*): m/z = 501,2 [M+H]".
N~ r IH-NMR (300MHz, CD;OD) & 8,07 (s, 1H), 7,75 (s,
C‘\@ 1H), 7,47 (m, 1H), 7,41 (m, 2H), 7,04 (m, 3H), 6,83
235 . NH (s, 1H), 6,38 (m, 2H), 5,77 (d, 1H), 2,99 (d, 2H), 2,71
G| (m, 1H), 2,32 (s, 3H), 2,15 (m, 2H), 1,76 (m, 4H);
: O | MS (EST): m/z = 487,2 [M+H]".
Bang 9b
Vidy |Chu tric Dit liéu phén tich
- 1H-NMR (300MHz, CD30D) & 8,01 (s, 1H), 7,73 (s,
NNy 1H), 7,58 (d, 1H), 7,43 (m, 2H), 7,28 (q, 1H), 7,02 (m,
236 . N DDH), 6,77 (s, 1H), 6,57 (t, 1H), 6,40 (m, 2H), 5,77 (q,
SR (1H), 3,21 (m, 2H), 2,60 (m, 2H), 2,32 (5, 6H);
: O IMS (ESIH): m/z = 476,2 [M+H]+.
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1H-NMR (300MHz, CD30D) & 8,04 (s, 1H), 7,70 (s,
né 1H), 7,60 (d, 1H), 7,43 (t, 1H), 7,26 (d, 1H), 7,04 (m,
)37 N 2H), 6,79 (s, 1H), 6,62 (t, 1H), 6,40 (m, 2H), 5,77 (d,
2.0 NN [1H), 3,30 (s, 1H), 2,85 (d, 2H), 2,31(s, 3H), 2,16 (m,
N">707E2  [2H), 1,90 (m, 2H), 1,48 (m, 2H);
MS (ESI+): m/z = 502,2 [M+H]+.

Vi du bao ché 1
Vién nén dé ding qua dudng miéng chira tmg hop chét trong sb cac hop chit
c6 cdng thirc (I) thu duge & cac vi du tur 1 dén 237 dudi dang hoat chét duoc bao ché

bang phuong phép thong thuong dua trén co sé phuong thirc cua bang 10.

Bang 10
Thanh phan Luong/vién nén
Hoat chit 100 mg
Tinh bt ngd 80 mg
Lactoza 80 mg
Magie stearat 5mg
Vi du bao ché 2

Vién nang gelatin cing dé ding qua dudng miéng chira timg hop chét trong sb
céc hop chét c6 cong thie (I) thu dugc & cac vi du tir 1 dén 237 duéi dang hoat chét
dwoc bao ché bang phuong phép thong thuong dua trén co s6 phuong thirc cia bang

11.

‘Bang 11
Thanh phan Luong/vién nén
Hoat cht 100 mg
Tinh bdt ngd 40 mg
Lactoza 80 mg
Tinh thé xenluloza 80 mg
Magie stearat 5 mg
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Vi du bao ché 3

Ché phim tiém chtra ting hop chét trong sb cac hop chét ¢6 cong thirc (I) thu
dugce trong cac vi du tu 1 dén 237 dudi dang hoat chét dugc bao ché bing phuong
phép thong thuong dya trén co s¢ phuong thirc cia bang 12, trong d6 khi mudi cta

hop chét c6 cong thie () duge st dung, gié tri pH khong dugc diéu chinh bang tay.

Bang 12

Thanh phan Luogng/vién nén

Hoat chat 20 mg

Dung dich glucoza 5% 10 ml

HCI (IN) duoc didu chinh dén do pH 4
Vi dy bao ché 4

Ché phim tiém chira ting hop chét trong sb cac hop chét c6 cong thic (I) thu
duoc trong céc vi du tur 1 dén 237 dudi dang hoat chit dugc bao ché bang phuong

phap thong thuong duya trén co sé phuong thire cia bang 13.

Bang 13
Thanh phan Luong/vién nén
Hoat chét 20 mg
Polyetylen glycol 400 2 ml
Nuéc vo trung 8 ml

Vi du thir nghiém 1: Thir nghi€ém tc ché dbi v6i qua trinh sinh trudng cua té bao ung

thu biéu hién EGFR

Pé nhan biét cc hop chat theo sdng ché thu dugc trong céac vi du tir 1 dén 237
ttc ché mot cach c6 chon loc qua trinh sinh trudng cua té bao ung thu biéu hién céc thé
d6t bién EGFR so véi EGFR kidu dai (WT), thir nghiém trc ché cta cac hop chét theo
sang ché dbi vé6i sy sinh trudng cla té bao ung thu dugc tién hanh nhu sau. Dbi véi
thir nghiém, dong té bao ung thu da, A431 biéu hién qua mic EGFR kiéu dai (WT),
dong té bao ung thu phdi, HCC827 trong khung ctia n6 bi khuyét doan & vi tri 19 exon
trong tyrosin kinaza EGFR, va NCI-H1975 biéu hién thé dot bién EGFR

-95-



22454

L858R/T790M c6 tinh khang véi chit trc ché EGFR da phé chuin nhu Gefitinib hodc

Erlotinib duogc st dung.

Thir nghiém Gc ché cua cac hop chét theo séng ché dbi véi sy sinh truéng cua té
bao ung thu dugc tién hanh & cac dong té bao A431 (ATCC CRL-1555), HCC827
(ATCC CRL-2868) va NCI-H1975 (ATCC CRL-5908).

Dong té bao A431 dugc G trong DMEM glucoza cao (mdi truong Eagle duogc céi
bién Dulbecco) c6 bd sung huyét thanh bao thai bo 10% (FBS) va
penixilin/streptomyxin 1% (Gibco BRL), va cac dong té bao HCC827 va NCI-H1975
dugc u trong méi truong RPMI ¢6 bd sung FBS 10%, penixilin/streptomyxin 1% va

natri pyruvat 1%.

Tung dong té bao ung thu dugc bdo quan trong thing nito 16ng dugc lam tan
nhanh & 37°C, va dugc ly tdm dé loai bo mdi truong. Can té bao thu dugc duoc tron
v4i moi treong nudi cdy, dugc 0 trong binh nudi chy & 37°C trong diéu kién CO3 5%
trong thoi gian tu 2 dén 3 ngay, va moi truong duoc loai bd. Cac t€ bao con lai dugc
rira biang DPBS (dung dich nudc mudi dém phosphat Dulbecco) va dugc tich khoi
binh cAu bing cach sit dung Tripsin-EDTA. Céac té bao da tach duogc pha lodng bang
moi trudng nudi cdy dén ndng do 1 X 10° A431 té bao/ml, chi khéc 1 trong trudng
hop céc té bao HCC827 va NCI-H1975, viéc pha lodng duge thuc hién dén 5 X 10* té
bao/ml. 100 ul dung dich té bao da pha loang dugc bd sung vao mdi 16 cta dia 96 15,
va duoc i & 37°C trong didu kién CO2 5% trong 1 ngdy. Céc té bao NCI-H1975 duoc
dé doi trong moi truong RPMI-1640 chira FBS 0,1% va penixilin/streptomyxin 1% dé
lam t6i da hoat tinh phan ing cta céc té bao ddi v6i hop chét thir nghiém vao ngay

tiép theo.

Tung hop chét thu dugc trong cac vi du tir 1 dén 237 duoc hoa tan trong 99,5%
dimetylsulfoxit (DMSO) dén ndéng do 25 mM. Trong trudng hop hop chét thir nghiém
khong tan trong DMSO, HCI 1% dugc bd sung vao @6 va xtt ly trong bé nude 40°C
trong 30 phut cho dén khi hoa tan hoan toan. Dung dich DMSO chira hop chét thir
nghiém dugc pha lodng bang moi trudng nudi cdy dén ndng dd cudi 100 uM, va sau

d6 dugc pha lodng theo chudi 10 1an dén 10 uM (ndng do cudi DMSO nhé hon 1%).
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MBoi trudmg dugc loai bd khoi mdi 13 ctia dia 96 15. Va sau do, 100 ul hop chét
dung dich thr nghiém duoc bd sung vao mdi 16 giit cac té bao nudi cdy, va dia nay
duoc @ & 37°C trong didu kién COz 5% trong 72 gidr (chi khic 1a cac t€ bao NCI-
H1975 duoc G trong 48 gid). Sau khi loai bé mdi truong ra khoi dia nay, 50 ul axit
tricloaxetic 10% duogc bd sung vao mdi 15, va dia nay duoc gilt ¢ 49C trong 1 gior dé
¢d dinh céc té bao v6i day cua dia nay. Dung dich axit tricloaxetic 10% bd sung duoc
loai bo khoi mdi 15, dia ndy dwoc sdy khd, 100 ul dung dich thudc nhudm SRB
(Sulforhodamin-B) & ndng d6 0,4% dugc hoa tan trong 1% axit axetic duoc bd sung
vao d6, va hdn hop thu duge dugce phan tmg trong 10 phit & nhiét do trong phong. Sau
khi loai b6 dung dich thudc nhuém, dia nay dugc ria béng nude, va 16 duge lam khd.
Khi dung dich thudc nhudém khong duge loai bd mot cach hiéu qua bang nudc, 1%
axit axetic dugc sit dung. 150 ul bazo trisma 10 mM duoc bd sung vao mdi 16, va dd
hép phu & budc song 540 nm dugce xac dinh bang thiét bi doc vi dia. Trong trudng hop
NCI-H1975, kha ning séng sét cua té bao duoc xac dinh 13 do hép phu & bude song
490nm bang cach str dung dung dich Celltiter 96 Water One (MTS, promega).

Glso, néng d6 ma tai d6 xay ra 50% trc ché, dugc danh gia dya trén co s& su khac
nhau gitta mat do cudi cua cac t& bao thir nghiém va mat do ban dau cua cac té bao
duoc u trong 16 khong duge xur ly bang hop chét thir nghiém dugce xem 1a 100%. Viée
tinh toan Glso va phan tich két qua dugc thyc hién bang cach st dung Microsoft Excel,
va két qua dugc thé hién trong cac bang tir 14a dén 14f. Trong do, A c6 nghia 1a Glso<
50 nM, B ¢6 nghia 1a Glso ndm trong khoang 50 dén 100 nM, C c¢6 nghia 1a Glso nim
trong khoang 100-1000 nM, va D c6 nghia la Glso >1000 nM.
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Béang 14a
Glso
HCC827 NCI-H1975 A431
Vidu
113)311133546_A75 0 IF:SSF SII{UT79OM EGFR WT

1 A A D
2 B B D
3 A A D
4 B B D
6 B A -
7 A A -
8 A A D
9 A A -
10 A A C
11 A A C
12 A A -
13 A A C
14 A B -
15 A A -
16 B A -
17 A A -
18 A A -
22 A B -
23 B A D
24 A B D
25 B B -
26 A A D
27 A A -
28 B A -
29 B A D
30 C A D
31 A A D
32 A A D
35 A A -
36 B A -
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Bang 14b

Glso

Vidu

HCCR27

NCI-H1975

A431

EGFR

DelE746_A750

EGFR
L858R/T790M

EGFR WT
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D
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wliviiviiwhiv)
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79 A C -
80 A A D
Bang l4c
GIso
HCC827 NCI-H1975 A431
Vi du
53%1;46_A7 50 ESSF SIE/T79OM EGFR WT

82 A A D
83 A A C
84 B B -
90 A A D
92 A A -
93 B B -
94 A A D
95 A A -
97 B A -
98 A A -
99 B A D
100 A A D
102 A B -
103 C A -
106 B A -
107 A A D
108 B B -
109 A A D
111 B A -
112 A A D
114 B A -
115 A A -
116 A A -
117 A B -
118 A B -
119 A A -
120 A A D
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Bang 14d
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EGFR
L858R/T790M

EGFR WT
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Bang 14e

Glso

Vidu

HCCR827

NCI-H1975

A431

EGFR

DelE746_A750

EGFR
L858R/T790M

EGFR WT
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208
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Bang 14f

Glso

Vidu

HCC827

NCI-H1975

A431

EGFR
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EGFR

L858R/T790M

EGFR WT
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Nhu duoc thé hién céc bang tur 14a dén 14f, phan 16n hop chét theo sang ché co
hoat tinh chéng bénh ung thu tuyét voi bang cach trc ché chon loc qua trinh sinh
trudng cia cac té bao bénh ung thu phdi khong té bao nho (NSCLC) HCC827 va NCI-
H1975 biéu hién cac thé dot bién EGFR (Glso= A hodc B), ma khong c6 hoat tinh
chéng ung thu ddi v6i t& bao A431 biéu hién EGFR WT (Glso=D). Céc co ché e ché
cac hop chét theo sang ché nhu vay rht khac véi cac co ché G ché tyrosin kinaza
EGFR mua trén thi trudng (vi du, Erlotinib va Lapatinib) hodc cac nguyén liéu dang

duge phat trién (BIBW2992).

Nhu duoc thé hién trong bang 14f, Erlotinib 1a chét trc ché EGFR thé hé thu nhét
rat hiéu qua trong viéc uc ché qué trinh sinh trudng ciia cic dong t& bao NSCLC biéu
hién cac thé dot bién EGFR (HCC827, Glso= A), trong khi n6 lai khong ¢0 hoat tinh
trc ché v6i cac dong té bao NSCLC bidu hién dot bién diém EGFR T790M (NCI-
H1975, Glso= D). Ngoai ra, Lapatinib ¢6 ban trén thi truong e ché ca EGFR va HER-
2, chét nay c6 hoat tinh rc ché kém (HCC827, GlIse= C) hodc khong c6 hoat tinh Grc
ché (NCI-H1975, Glso= D) véi cac dong té bao NSCLC. Ngoii ra, chét &rc ché khong
thuan nghich co cAu trac quinazolin, BIBW2992 (Boehringer Ingelheim, hién dang
trong giai doan pha III, c6 hoat tinh tc ché manh véi pan-HER va Gc ché mot cach
hiéu qua toan by cac dong té bao ung thu dugce bdc 19 trong cac bang tir 14a dén 14f
bao gdm dong té bao A431 (GIso= A). Tuy nhién, chét trc ché khong thuan nghich nhu
vay c6 cAu triic quinazolin ¢6 thé gay ra cac tac dung phu bét loi nghiém trong (vi du,
bénh tiéu chay, chiing phét ban da va giam can) khi duoc didu tri voi luong dé e ché
EGFR T790M, va vi vy, van cin phat trién thudc an toan dé khic phuc cac vAn @& vé
sy phat trién tinh khang cuia EGFR T790M. Vi vay, cac hgp chit theo sang ché c6 hoat
tinh ttc ché ting cao véi cac thé dot bién EGFR bao gdbm EGFR T790M, nhung khong
¢0 hoat tinh rc ché v6i EGFR WT dugc biéu hién & té bao binh thudng, cho thay cac
hop chét theo séng ché c6 thé dugc st dung 1am thubc chéng bénh ung thu an toan va

hiéu quéa hon v¢éi bénh nhan NSCLC.
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Vi du thtr nghiém 2: Thir nghiém ¢ ché hoat tinh cia EGFR WT va L858R/T790M

kinaza

Hoat tinh Gc ché cta cac hop chét theo sang ché thu dugc trong cac vi du tir 1
dén 237 v6i EGFR WT va EGFR L858R/T790M kinaza dugc xdc dinh bang céch s
dung kit thir nghiém z-lyte kinaza (Invitrogen, PV3191). Kinaza duoc st dung trong

thir nghiém dugc mua tir Invitrogen.

Tung hop chat thu dugc trong cac vi du tir 1 dén 237 duoc pha lodng dén ndng
d6 10 mM trong dung dich DMSO, va dung dich chira 4% DMSO dugc dicu ché tir d6
va dugc pha loang dén ndng d6 nam trong khoang tir 1 uM dén 0,0001 uM. Sau do,
gia tri Kd udc lugng cua mdi kinaza duoc tinh toan, va dugc pha loing bang céach st
dung dung dich dém kinaza (50 mM HEPES (PH 7.4), 10 mM MgClh, 1 mM EGTA
va 0,01% BRIJ-35) dén ndng do nim trong khoang tir 1 dén 100 ng/thtr nghiém. Thir
nghiém dugc tién hanh trong cac dia polystyren ddy bang 384 13. 5 ul cua dung dich
pha lodng cua ting hop chit dugc bd sung vao mdi 15, va 10 ul cia hén hgp chira co
chét peptit va kinaza & ndng do thich hgp va 5 ul ciia dung dich ATP 5~300 uM duoc
bd sung lan luot vao d6 va dia nay dugc U trong may 14¢ & nhiét do trong phong trong
60 phat. Sau 60 phut, 10 ul chit phan mg tao mau dugc bd sung vao hdn hgp thu
duoc dé khoi mao su phat huynh quang phan Gng co chét peptit va dung dich két thic
duge bd sung vao do dé két thuc phan tng. Gia tri huynh quang cua mdi 18 dugc x4c
dinh bing may do phat huynh quang (Molecular Device) & budc song 400 nm (b9 loc
kich thich) va 520 nm (bd loc phét xa). Hoat tinh trc ché cta cac hop chit thir nghiém
véi kinaza dugce xac dinh 1a ty 1€ phén trim phosphoryl hoa (%) so véi nhém kiém
chung, theo quy trinh st dung kit, va do ddi vé6i ICso, néng do cua truc x tai d6 quan
sat dugce 50% tre ché. Viéc tinh toan ICso va phan tich két qua dugc thuc hién bé'mg
cach st dung Microsoft Excel. Két qua dugc thé hién trong bang 15. Trong do, A ¢
nghia 1a ICso < 50 nM, B c6 nghia la ICso nam trong khoang 50 dén 100 nM, C c6
nghia 1a ICs nim trong khoang 100 dén 1000 nM, va D ¢6 nghfa 1a ICso > 1000 nM.
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Bang 15

ICso
Vidu EGFR WT EGFR L858R/T790M
1

2

48

115

122

206

215
Erlotinib
Lapatinib
BIBW2992

> w0 Qoo aon
> 0| Q> > > > > >

Nhu duge thé hién trong bang 15, cac hop chét theo sang ché c6 hoat tinh rc
ché tuong dbi thap véi EGFR WT lién quan dén céc tac dung bat lgi (ICso= C hogc D),
trong khi né c6 hoat tinh trc ché tuyét voi véi thé dot bién EGFR L858R/T790M ma
¢6 tinh khang véi chét e ché EGFR mua trén thi trudngs (ICse= A). Gidng nhu Kkét
qua tir vi du thtr nghiém 1, co ché tic ché cac hop chét theo sdng ché nhu véy rit khac
v6i co ché e ché tyrosin kinaza EGFR cta céc chdt mua trén thi trudng (vi dy,
Erlotinib va Lapatinib) hodc cac nguyén liéu dang dugc phat trién (BIBW2992) tic ché
manh EGFR WT (ICso= A hodc B). Vi vay, céc hgp chét theo sang ché 1a thubc hiéu
qua va an toan dung dugc cho bénh nhan NSCLC thé hién béi hoat tinh tc ché tuyét
voi mot cach hiéu qua véi cac thé dot bién EGFR bao gdbm EGFR T790M ma khong
¢6 hoat tinh tc ché v6i EGFR WT dugc biéu hién & té bao binh thudng.
Vi du thit nghiém 3: Thir nghiém ¢ ché hoat tinh ciia BTK va JAK3 kinaza

Hoat tinh @rc ché cia cac hop chét theo sang ché thu duoc trong cac vi du tir 1
dén 237 véi 1an luot BTK va JAK3 kinaza duoc xac dinh. Quy trinh cua vi du thir
nghiém 2 dugc thuc hién 13p lai chi khac 1a BTK va ] AK3 kinaza (Invitrogen) dugc su
dung thay vi EGFR kinaza. Két qua dugc thé hién trong c4c bang tir 16a dén 16c¢.

Trong d6, A c6 nghia 12 ICso < 50 nM, B c6 nghfa 1a ICso nim trong khoang 50
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dén 100 nM, C c6 nghia 1a ICso ndm trong khoang 100 dén 1000 nM, va D c6 nghia la
ICs0> 1,000 nM.

Bang 16a

ICso

Vidu BTK JAK3
1 A A
3 A B
7 A B
9 A A
11 A A
21 A B
28 A A
29 A A
36 B B
40 B B
41 B B
42 A B
44 B B
47 B B
48 A A
50 A B
51 A B
53 A A
55 B A
57 A B
59 A B
62 A A
66 A B
67 A A
68 B A
70 A A
72 A A
73 A B
74 A B
79 A A
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Bang 16b

ICso

JAK3

BTK

Vidu
82
83

&5

88
&9

91

95

99

103

104
105

125

127

129

130

141

142

145

146

148
151

152

154
169
173

174

177

179

180
181
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Béang 16c¢

ICso
Vidu BTK
182
183
187
199
203
219
223
228
229
232
233
237

A el Rl L RN
7~
98]

> > > > > > > T W

Nhu duoc thé hién trong cac bang tir 16a dén 16¢, hop chét theo sang ché c6
hoat tinh e ché tuyét voi véi BTK va JAK kinaza (ICso= A hoic B).

Vi du thir nghiém 4: Thir nghiém (rc ché hoat tinh cia BMX, ITX va RLK kinaza

Hop chét thu dugc trong vi du 1 dugc do vé hoat tinh Gc ché cta né véi kinaza
thudc ho TEC, tuc 13, BMX, ITK, TEX va RLK. Viéc do dugc thuc hién giéng quy
trinh trong vi du 2, chi khac 1a st dung enzym BMX, ITK, TEC va RLK (Invitrogen)
thay vi enzym EGFR. Két qua duoc thé hién trong bang 17. Chit cai ‘A’ trong bang
nghia 12 ICsp < 50 nM, ‘B’ nghia 1a ICso ndm trong khoang tir 50 dén 100 nM, ‘C’
nghia 13 ICso ndm trong khoan tir 100 dén 1000 nM, va ‘D’ nghia 13 IC50>1000 nM.

Béang 17
ICso
Vidu BMX ITK RLK
1 A B A
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Nhu dugc thé hién trong bang 17, hop chét ciia vi du 1 theo sang ché e ché
mdt cach hiéu qua kinaza thudc ho TEC nhu BTK, BMX, ITK, va RLK kinaza (ICso =
A hodc B).

Vi du thtr nghiém 5: Thir nghiém hiéu qua chéng bénh ung thu & chudt trui 16ng dugce

ghép ngoai lai véi cac té bao ung thu NCI-H1975

Hop chét theo sang ché (vi du 2) dugc thir nghiém vé hidu qua chéng bénh ung
thw va doc tinh coa n6 & chudt trui 16ng duwoc ghép ngoai lai véi cac té bao ung thu
NCI-H1975 c¢6 tinh khéng v6i Erlotinib ma da dugc phé chudn dé diéu tri bénh ung
thu phdi khong t& bao nhé, do c6 dot bién diém EGFR T790M. P& dénh gi4 hi¢u qua
chéng bénh ung thu va ddc tinh ctia hop chét theo sang ché, BIBW2992 (Boehringer
Ingelheim), hién c6 hoat tinh khang tuyét voi bénh ung thu phdi té bio khong nhé va

dang duoc phat trién mot cach tich cuc, ciing duge st dung trong thir nghiém.

Té bao NCI-H1975 (té bao ung thu phdi) duge mua tir American Type Culture
Collection (ATCC). Sau khi tao thanh khdi u bing cach tiém dudi da 1x10® té
bao/0,3ml huyén phu té bao khdi u 1én lung chuot nhét, thuc hién dat 6ng thong va su

dung khéi u & it nhat thé hé thir ba trong thir nghiém.

Trong thir nghiém, khéi u & thé hé tht su duoc tach ta tir mot c4 thé duogc cit
thanh kich thudc 30mg, va ciy dudi da vao sudon bén phai ciia chudt nhét bang cach sir
dung diii choc c& 12. Thé tich khéi u (V) dugce tinh toan tir phuong trinh 1 sau khi do
duong kinh dai (L) va dudng kinh ngén (S) bing cach sir dung thuée cap hai 1an mot
tudn trong 18 ngay thir nghiém. T4t ca cac nguyén lidu thir nghiém dwgc dung qua
dudng miéng 1 1an 1 ngay trong téng 10 ngay, va ty 1& tc ché phat trién khéi u (IR: ty
16 wrc ché phat trién khéi u (%) duoc tinh toédn dua trén co sé nhom kiém ching dugc
dung chét dan thubc) va mirc giam cén t6i da (mBWL: mtrc giam can t6i da duge tinh
toan dua trén co s& thé trong ngay trudc khi dung) dugc tinh toin bang cach st dung

cac phuong trinh 2 va 3 sau. Két qua dugc thé hién trong bang 6 va cac fig. 1 va 2.
Phuong trinh 1
V=LxS?%2

trong d6, L 12 dudng kinh dai va S 1a duong kinh ngén.
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Phuong trinh 2

IR (%) = (1-(RTG ctia nhém diéu tri nguyén lidu thir nghiém)/(RTG ctia nhém
kiém chtng)) x 100

trong d6, RTG 1a murc phat trién khdi u twong d6i, 1a tri s6 trung binh cia thé tich khdi

u vao ngay cu thé dya trén co s& thé tich khdi u trung binh hing ngay.
Phuong trinh 3

mBWL (%) = (1-(thé trong trung binh vao ngdy x / thé trong trung binh ngay
trude khi dung)) x 100

trong d6, ngay x la ngay ma gidm can dat 16n nhét trong qué trinh thir nghiém.

Bang 18 sau 12 cac két qua vé& IR vA mBWL & md hinh NCI-H1975 in vivo.

Bang 18
Hop chét BIBW2992 Viduy2
Liéu ding 50 mg/kg 70 mg/kg
IRV 77% 75%
mBWL 2 9,1% -7,6%

1) duogc do vao ngay thir 16 sau khi dung;
2) duoc do vao ngay thtr 10 sau khi dung.

Hop chit theo sang ché khong tic ché EGFR WT va c6 hoat tinh tuyét voi véi
thé d6t bién EGFR d3c hiéu vé6i bénh ung thu phdi khong t& bao nho (thé dot bién hoat
dong: EGFR DelR746_A750, EGFR L858R; dot bién tap nhiém: EGFR T790M). Nhu
duoc thé hién trong bang 18 va cac fig 1 va 2, chét tc ché EGFR c¢6 hiéu luc twong
dwong v6i BIBW2992 & NCI-H1975, mé hinh dong vat khé thé hién hiéu lyc nhét (IR
= 77% va 75%), trong khi né khong cé cac tdc dung phu bét loi bat ky do tac dong
dugc ly nhu cac bénh viém da va giam can (BIBW2992: giam cén 9,1%, Vi du 2: ting
can 7,6% v6i lidu lwong didu tri twong dwong). Cac két qua thir nghiém nay cho thy
céc hop chét theo sang ché tc ché qua trinh phat trién ctia bénh ung thu va tinh khang
thudc gy ra boi dot bién ciia EGFR mot cach ¢6 chon loc va mdt cach hiéu qua trong

khi vAn khong gay ra cac tic dung phu bat loi.

-111-



22454

Vi du thir nghiém 6: tc ché bénh khép gdy ra bdi colagen ¢ chudt nhit

Dé danh gia hidu lyc cta hop chét theo sang ché d6i v6i bénh viém khép dang
thap, hop chit ndy duoc dwa vao thir nghiém @c ché bénh khép & md hinh bénh khép
do colagen (CIA) gdy ra. M6 hinh CIA nay dugc st dung rong rii, 1a m6 hinh bénh
khép tu mién dién hinh, bénh khép dugc gay ra bang cach tiém hdn hgp chira colagen
typ II va ta dugc mién dich vao ching chudt nhét dic hiéu c6 phic hop twong thich
mo chinh (MHC) nhéom II véi H-29 hode H-2" va do do cac té bao CD4+ T va cac té
bao B dap (g dic hi€u vdi colagen typ II dugc hoat hoa bét thudong.

Chudt nhit dwc DBA/1J (8 tudn tudi) dwoc gay mién dich lan thir nhit bing cach
tiém trong da 0,7ml huyén phu léng trong d6 mot thé tich bang 2 mg/ml colagen typ II
duge nhii héa trong 4 mg/ml ta chit Freund hoan chinh c6 bd sung vi khuén bénh lao.
Sau 21 ngay, chudt nhit duoc gay mién dich 1an tht hai bang cch tiém nhu néu trén,
chi khac 1a sir dung huyén phu léng trong d6 mot thé tich bang 2 mg/ml colagen typ II
duoc nhil hoa trong t4 chit Freund khong hoan chinh khong chtra vi khuan bénh lao.
Sau 1 tudn gdy mién dich 1an thtt hai, chudt nhit dugc danh gia vé diém 1am sang dua
trén co s& bang 10 va bay con chudt dugce chia nhém sao cho mirc trung binh cuia
nhém thtr nghiém ndm trong khoang tir 1 dén 2. Cdc miu thir nghiém va chét din
thube ciia cac ndng do di dinh duoc dung qua duong miéng véi lugng 1a 10ml cho
mdi thé trong trong 14 ngay hing ngay bing cach str dung Sonde. Diém lam sang clia
bénh khép (David D Brand et al., Nature Protocol. 2(5), 1269, 2007) dugc danh gia ba

14n mot ngay.

Hop chét cta vi du 1 1am giam chtng phu va phan tmg ban d6 cho dén ngay cudi
(14 ngay) cua thtt nghiém & cac nhom dugce tiém 10 mg/kg va 30 mg/kg so véi nhom
kiém ching, va giam mot cach déng ké chiing pht, viém va phan (mg ban d6 ¢ nhém

duogc tiém 30 mg/kg (Fig. 3).

Nhu duge thé hién trong cac Bang 16a, 16b va 16¢ va Fig. 3, hop chét theo sang
ché e ché hoat tinh ctia BTK va JAK3 kinaza, va viéc tc ché bénh phu, viém va phan
ung ban do bi gy ra ciing nhu céc gid tri khang thé khang colagen & mo hinh CIA cla
bénh khép tu mién dich, so v6i nhém kiém chirg, va ciing lam gidm sy tao thanh

mang méau mat hot trong thir nghiém mo bénh hoc. Céc két qua trén ddy & md hinh
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loai gdm nhim bi bénh khép cho thiy hop chit theo sang ché co thé tao ra hiéu qua
1am sang cho bénh nhan méc bénh viém khép dang thip.

Ngoai ra, hop chét theo sang ché lam gidm mot cach dang ké qua trinh tiét
interleukin-6 (IL-6) va TNF-o. & cac té bao don nhin mau ngoai vi clia ngudi
(PBMCs) va su phong phu cua té bao don nhan lach chudt nhét & cac té bao lympho
T, c4c t& bao lympho B, hdng ciu va dai thuc bao sau khi diéu tri bang phorbol-12-
myristat-13-axetat (PMA), ngung két t6 hdng cau thuc vat (PHA), lonomyxin, va cac
té bao khac 1am tang sinh t& bao lympho, so véi nhém kiém ching. Piéu nay ching

minh rang hop chat theo sang ché wc ché qua trinh hoat héa ciia té bao lympho.
Bang 19

Dénh gia diém 14m sang ctia bénh khép

Ty 1€ | Dauhiéu
0 Khong c6 hién tuong phu va phan ting ban dé & chan, mat ca chan, va
cac khop cia mat cé chan

1 Phan mg ban do va hién tuong phi nhe & mat cd chan hodc cac khép
clia mat cé chan

2 Phan tng ban do6 va hién twong phu nhe noéi chung tir cdc khdp ctia mat
ca chén dén mat ca chan

3 Phan tng ban dé va bénh phi tir cac khdp ctia mét cd chan dén cac
khép ctia ngdn chan

4 Hién twong phu ning hodc liét cing tir chi & toan bo cac khép, chan va

ngén chian

Mic du sang ché da dugc mo6 ta véi cac phuong an cu thé trén day, nhung can hiéu
rang chuyén gia trong linh vuc nay c6 the thuc hién céc cai bién va thay doi khic nhau
v6i sang ché ma van nam trong pham vi clia sang ché nhu dugc xac dinh béi cac dieém

yéu cau bao hd dudi day.
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YEU CAU BAO HO

1. Hop chét c6 cong thic (I) hoic mudi duge dung ctia né:

T Y

7

X

@
trong do,
WIas;
X 1a O, NH, S, SO hodc SOz;
Y 1a nguyén tir hydro, nguyén t halogen, Ci-salkyl hodc Ci.salkoxy;

mdi A va B ddc 1ap 13 nguyén ti hydro, nguyén tir halogen, hodc di-(Ci-

salkyl)aminometyl;

Z 1a aryl hodc heteroaryl c6 mot hoac nhiéu phén ttr thé duge chon tir nhém
bao gdm nguyén tir hydro, nguyén tit halogen, hydroxy, nitro, xyano, Ci.salkyl, Ci.
salkoxy, Ci.salkylcacbonyl, Ci.salkoxycacbonyl, di-(Ci-salkyl)aminoCa.salkoxy-
cacbonyl, amino, Ci.salkylamino, di(Ci-salkyl)amino, carbamoyl, Ci-alkylcarbamoyl,
di(Ci-salkyl)carbamoyl, di(Ci.salkyl)amino-Cs-salkylcarbamoyl, sulfamoyl, Ci-
salkylsulfamoyl, di(Ci.salkyl)sulfamoyl, di-(Ci.salkyl)aminoCa-salkylsulfamoyl, Ci-
salkylsulfonyl, Ci-salkylsulfinyl, di-(C1-salkyl)phosphonyl, hydroxyCi.salkyl,
hydroxycacbonylCi.salkyl, Ci.salkoxyCi-salkyl, Ci-salkylsulfonylCi-alkyl, Ci-
salkylsulfinylCi.salkyl, di-(Ci-salkyl)phosphonylCi.salkyl, hydroxyCs-calkoxy, Ci-
salkoxyCa.salkoxy, aminoCisalkyl, CisalkylaminoCi-salkyl, di(Ci-salkyl)aminoCi.
salkyl, di-(Ci-. alkyl)aminoaxetyl, aminoCs.salkoxy, Ci-salkylaminoCs.¢alkoxy, di-
(Ci-salkyl)amino- Cz-galkoxy, hydroxyCs.¢alkylamino, Ci-salkoxyC-salkylamino,
amino-Cz-¢alkylamino, Ci-salkylaminoCa.salkylamino, di(Ci.salkyl)amino-Cs-salkyl-
amino, heteroaryl, di vong, oxy di vong, thio di vong, sulfinyl di vong, sulfonyl di

vong, sulfamoyl di vong, Ci.salkyl di vong, Ci-ealkoxy di vong, amino di vong, Ci-
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salkylamino di vong, aminoCi.salkyl di vong, cacbonyl di vong, Ci.salkyl cacbonyl
di vong, cacbonylCi.salkyl di vong, Ci.salkylthio di vong, Ci.salkylsulfinyl di vong,
Ci-salkylsulfonyl di vong, aminocacbonyl di vong, Ciesalkylamino cacbonyl di vong,
aminocacbonylCi.salkyl di vong, carboxamido di vong, va Ci.salkylcarboxamido di
vong;

aryl 1a nhan thom mot vong hodc hai vong Ce.12;

mbi heteroaryl doc 1ap dé chi nhan di vong thom mdt vong hodc hai vong ¢6 5

dén 12 canh c6 mot hodc nhiéu N, O hoic S;

mdi di vong doc 1ap 14 nhan di vong hodc hai vong ¢6 3 dén 12 canh no hoic
khong no mét phan c¢6 mot hodc nhidu N, O, S, SO hodc SO, trong d6 nguyén tit
cacbon tao thanh di vong tuy y ¢6 mot hoac nhiéu phan tir thé duoc chon tir nhém bao
gdm Ci.salkyl, hydroxy, hydroxyCi.salkyl, hydroxycacbonyl, Ci.salkoxy, amino, Ci-
salkylamino, di(Ci.salkyl)amino, di(Ci-salkyl)amino-Ci-salkyl, di(Ci-
salkyl)aminocacbonyl, di vong, Cisalkyl di vong, va heteroaryl, va trong d6, véi diéu
kién di vong nay tuy ¥ bao gdm nguyén tir nito, nguyén ti nito ndy tuy y cé phén ttr
thé duoc chon tir nhém bao gdm nguyén tir hydro, Cisalkyl, monohalogenoCi-salkyl,
dihalogenoCi.salkyl, trihalogenoCi.salkyl, C3.sxycloalkyl, hydroxyCa-salkyl, Ci-
salkoxyCa.salkyl, Cisalkylcacbonyl, hydroxy-Ci-salkylcacbonyl, Ci.salkoxycacbonyl,
carbamoyl, Cr.salkylcarbamoyl, di-(Ci.salkyl)carbamoyl, sulfamoyl, C;.
salkylsulfamoyl, di(Ci.salkyl)sulfamoyl, Ci-salkylsulfonyl, aminoCz-salkyl, Ci-
salkylaminoCa.galkyl, di(Ci.salkyl)amino- Cz-salkyl, di(Ci-salkyl)aminoCi-
calkylcacbonyl, di vong, oxy di vong, thio di vong, sulfinyl di vong, sulfonyl di vong,
Ciealkyl di vong, cacbonyl di vong, Ci.salkyl cacbonyl di vong, Ci.salkylsulfinyl di
vong, va Cr.ealkylsulfonyl di vong (trong dd, khi nguyén ti nito tao thanh amin béc ba

thi né tuy y 1a dang N-oxit); va

tuy ¥, Cr.ealkyl 1a gbc khong no mét phan hoic c6 gbc Csexycloalkyl, va

nguyén tir cacbon trong di vong c6 mat & dang cacbonyl.
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2. Hop chét theo diém 1, trong d6 Z dugc chon tir nhém bao g

thire tir Z1 dén Z203:

A

om cac goc cd cong
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Z42 Z43 Z44 Z45 Z46 247 Z48 Z49 Z50

Z41
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Z51
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3. Hop chét theo diém 1, hosic mudi dugc dung cia né, trong d6 hop chét nay duoc
chon tir nhém bao gom:
N-(3-(2-(2-metoxy-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d|pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-tert-butyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2-flo-etyl)-piperazin-1-yl)-phenylamino)-thieno([3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2,2,2-triflo-etyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2-metoxy-etyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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N-(3-(2-(4-(4-(2-hydroxy-etyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-hydroxy-4-metyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(3,4,5-trimetyl-piperazin- 1-yl)-phenylamino)-thieno[3,2-d]-
pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(5-metyl-2,5-diaza-bixyclo[2.2.1]hept-2-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(1-metyl-2-0x0-2,3,4,5-tetrahydro- / H-benzo[ b]azepin-7-ylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(2-metoxy-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(2-metoxy-4-(1-metyl-piperidin-3-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;
dietyl(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-
yl)amino)phenyl)phosphonat;
N-(3-(2-(4-[1,4'|bipiperidinyl-1'-yl-3-flo-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-((2-((3-clo-4-(4-metylpiperazin-1-yl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-(1-metylpiperidin-4-ylamino)-3-clophenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(2-flo-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;
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N-(3-(2-(3-metyl-4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-2-metyl-N-
(1-metylpiperidin-4-yl)benzamit;
N-(4-metyl-3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(4-flo-3-(2-(4-(4-metyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(4-metoxy-3-(2-(4-(4-metylpiperazin-1-yl)-phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(5-(4-metylpiperazin-1-yl)pyridin-2-ylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;
(4-(4-(3-acryloylamino-phenoxy)-thieno[ 3,2-d]pyrimidin-2-ylamino)-phenyl)-
amit cia axit 4-metyl-piperazin-1-carboxylic;
N-(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-2-
flophenyl)-4-metylpiperazin-1-carboxamit;
N-(3-(2-(4-(4-etylpiperazin-1-yl)phenylamino)thieno[ 3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-isopropyl-piperazin-1-yl)-phenylamino)-thieno[ 3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(2,2-diflo-etyl)-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-imidazol-1-yl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-(piperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
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N-(3-(2-(4-(4-(2-dimetylamino-axetyl)-piperazin- 1-yl)-3-flo-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-clo-4-(piperazin-1-yl)phenylamino)thieno[ 3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-(metylsulfonyl)piperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-axetylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-(morpholin-4-cacbonyl)-piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(1,4-dimetyl-3-oxo0-piperazin-2-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-morpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2-((4-((2-(dimetylamino)etyl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-((2-(4-metylpiperazin-1-yl)etyl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-thiomorpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(1-0x0-1y*-thiomorpholin-4-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
(S)-N-(3-(2-(4-(3-(dimetylamino)pyrolidin-1-yl)phenylamino)thieno[ 3,2~
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-pyrolidin-1-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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N-(3-(2-(4-[1,4"bipiperidinyl-1'-yl-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

dimetylamit cua axit 1-(4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-
d]pyrimidin-2-ylamino)-phenyl)-piperidin-4-carboxylic;

N-(3-(2-(4-(dimetylamino)phenylamino)thieno[3,2-d|pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(4-(2-hydroxy-etyl)-phenylamino)-thieno[3,2-d|pyrimidin-4-yloxy)-
phenyl)-acrylamit;

N-(3-(2-(4-(2-dimetylamino-etyl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

N-(3-(2-(3-clo-4-flophenylamino)thieno[3,2-d]pyrimidin-4-yloxy)- phenyl)-
acrylamit;

N-(3-(2-(4-hydroxyphenylamino)thieno[3,2-d]pyrimidin-4-yloxy)phenyl)-
acrylamit;

N-(3-((2-((4-axetylphenyl)amino)thieno[3,2-d|pyrimidin-4-yl)oxy)- phenyl)a-
crylamit;

N-(3-((2-((4-(1,4,5,6-tetrahydropyrimidin-2-yl)phenyl)amino)thieno[ 3,2-
d]pyrimidin-4-yl)oxo)phenyl)acrylamit;

N-(3-(2-(3-flo-2-metoxy-4-(4-metyl-piperazin-1-yl)-phenylamino)- thieno-
[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(4-(4-etylpiperazin-1-yl)piperidin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;

N-(3-(2-(4-(3R-imidazol-1-yl-pyrolidin-1-yl)-phenylamino]-thienol[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(3-imidazol-1-yl-pyrolidin-1-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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N-(3-(2-(4-(4-imidazol-1-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-dimetylamino-piperidin-1-yl)-phenylamino)-thieno[3,2-
dlpyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d|pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(4-pyrolidin-1-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d|pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-clo-4-(4-pyrolidin-1-yl-piperidin-1-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-clo-4-(4-morpholin-4-yl-piperidin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-hydroxypiperidin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2-((4-(4-(hydroxymetyl)piperidin-1-yl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(4-(2-hydroxyetyl)piperidin-1-yl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-(4-(etylsulfonyl)piperazin-1-yl)phenylamino)thieno([3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-((4-etylpiperazin-1-yl)metyl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-dietylaminometyl-phenylamino)-thieno[3,2-d|pyrimidin-4-yloxy)-
phenyl)-acrylamit;
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N-(3-(2-(4-(4-morpholin-4-yl-piperidin-1-ylmetyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
(E)-N-(3-((2-((4-(3-(dimetylamino)prop-1-en-1-yl)phenyl)amino)thieno[ 3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-((1-metylpiperidin-4-yl)amino)phenyl)amino)thieno[ 3,2~
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-dietylaminometyl-2-metoxy-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-((4-metylpiperazin-1-yl)metyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-(4-metyl-piperazin-1-ylmetyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(piperidin-1-ylmetyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-azetidin-1-ylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-(2-(4-pyrolidin-1-ylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(morpholinometyl)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2-((4-((3-(dimetylamino)pyrolidin-1-yl)metyl)phenyl)amino)- thieno-
[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-((4-hydroxypiperidin-1-yl)metyl)phenyl)amino)thieno[ 3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-((4-(dimetylamino)piperidin- 1 -yl)metyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
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dimetyl(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)- ~ amino)-
benzylphosphonat;
N-(3-(2-(4-((dimetylamino)metyl)-3-flophenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-((3-(dimetylamino)pyrolidin-1-yl)metyl)3-flophenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-((4-(dimetylamino)piperidin-1-yl)metyl)3-flophenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-((1-metylpiperidin-4-ylamino)metyl)-3-flophenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-dimetylaminometyl-2-metyl-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-((4-(xyclopropylmetyl)piperazin-1-yl)metyl)phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-((4-(1-metylpiperidin-4-yl)piperazin-1-yl)metyl)phenyl- ~ amino)-
thieno[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-metansulfonylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(2-metansulfonyl-etyl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-clo-4-(4-(1-metyl-piperidin-4-yl)piperazin-1-ylmetyl)-  phenyl-
amino)-thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-(1-metylpiperidin-4-yl)piperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-xyclohexyl-piperazin- 1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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N-(3-(2-(5-(4-etylpiperazin-1-yl)pyridin-2-ylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;

N-(3-(2-(5-(4-(2-hydroxy-etyl)-piperazin-1-yl)-pyridin-2-ylamino)-thieno[ 3,2~
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(1-(4-etylpiperazin-1-yl)etyl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-etylpiperazin-1-cacbonyl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;

N-(3-(2-(4-(4-(2-hydroxy-axetyl)-piperazin-1-yl)-phenylamino)-thieno[ 3,2-
d|pyrimidin-4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(4-(2-dimetylamino-axetyl)-piperazin-1-yl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

axit 2-(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-
phenyl) axetic;

N-(3-((2-((4-(metylsulfinyl)phenyl)amino)thieno[ 3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-(metylsulfonyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

4-((4-(3-acrylamidophenoxy)thieno| 3,2-d]pyrimidin-2-yl)amino)-N-
metylbenzamit;

4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-N, N-
dimetylbenzamit;

N-(3-((2-((4-(morpholin-4-cacbonyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;

N-(3-((2-((4-(4-metylpiperazin-1-cacbonyl)phenyl)amino)thieno[ 3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
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N-(3-(2-(4-(4-(1-metyl-piperidin-4-yl)-piperazin-1-cacbonyl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-hydroxy-piperidin-1-cacbonyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(3-metylamino-pyrolidin-1-cacbonyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(3-dimetylamino-pyrolidin-1-cacbonyl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-ylamino)-N-(2-
dimetylamino-etyl)-benzamit;
N-(3-(2-(3-clo-4-(4-etylpiperazin-1-cacbonyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-((2-((3-clo-4-((2-(dimetylamino)etyl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
4-(4-(3-acryloylamino-phenoxy)-thieno[3,2-d]pyrimidin-2-ylamino)-2-clo-
N, N-dimetyl-benzamit;
N-(3-(2-(3-clo-4-(4-etansulfonyl-piperazin-1-cacbonyl)-phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino-2-clo-N-(1-
metylpiperidin-4-yl)benzamit;
N-(3-(2-(4-(4-etylpiperazin-1-ylsulfonyl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;
N-(3-((2-((4-((metylsulfinyl)metyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(2-(metylsulfinyl)etyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
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N-(3-((2-((4-sulfamoylphenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)-
phenyl)acrylamit;
N-(3-((2-((4-(morpholinosulfonyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(N-xyclopropylsulfamoyl)phenyl)amino)thieno[3,2-d]pyrimidin-
4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(N-(2-(dimetylamino)etyl)sulfamoyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(N-(1-metylpiperidin-4-yl)sulfamoyl)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(N-(1-isopropylpiperidin-4-
yl)sulfamoyl)phenyl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
3-(dimetylamino)propyl-4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-
2-yl)amino)benzoat;
N-(3-(2-(4-(2-(4-etylpiperazin-1-yl)etyl)phenylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(2-piperidin-1-yl-etyl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(1,1-dioxo-1y5-thiomorpholin-4-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(2-(4-etylpiperazin-1-yl)axetyl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(1-etylpiperidin-4-yloxy)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-yloxy)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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N-(3-(2-(4-(2-morpholinoetoxy)phenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(2-metoxy-etoxy)-phenylamino)-thieno[ 3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit;
N-(3-((2-((4-(2-(dimetylamino)etoxy)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(2-(dietylamino)etoxy)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-(2-(pyrolidin-1-yl)etoxy)phenyl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-((2-((2,3,4,5-tetrahydrobenzo[ b][ 1,4]oxazepin-7-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(2,3-dihydro-benzo[ 1 ,4]dioxin-6-ylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(2-metoxy-etoxy)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(2-dimetylamino-etoxy)-3-flo-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(2-dietylamino-etoxy)-3-flo-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(2-(4-metyl-piperazin-1-yl)-etoxy)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-metoxy-4-(2-morpholin-4-yl-etoxy)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
(E)-4-(dimetylamino)-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)-
thieno[3,2-d]pyrimidin-4-yloxy)phenyl)but-2-enamit;
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N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
ylamino)phenyl)acrylamit;
N-(3-(2-(4-(4-etyl-piperazin-1-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-(4-isopropyl-piperazin-1-yl)-phenylamino)-thieno[3 ,2-d]pyrimidin-
4-ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-(1-metyl-piperidin-3-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-dimetylaminometyl-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-piperidin-1-ylmetyl-phenylamino)-thieno[3,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-(2-dimetylamino-etyl)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-((2-((4-(2-(4-metylpiperazin-1-yl)etyl)phenyl)amino)thieno3,2-
d]pyrimidin-4-yl)amino)phenyl)acrylamit;
N-(3-(2-(4-(2-dimetylamino-etoxy)-phenylamino)-thieno[3 ,2-d]pyrimidin-4-
ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-(3-dimetylamino-propoxy)-phenylamino)-thieno[3,2-d]pyrimidin-
4-ylamino)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(4-metyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamit;

N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamit;
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N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-ylamino)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamit;
N-(3 -(2-(2-metoxy-4-piperidin- 1-ylmetyl-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamit;
N-(4-flo-3-(2-(4-(4-metyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamit;
N-(4-flo-3-(2-(3-flo-4-(4-metyl-piperazin-1-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylamino)-phenyl)-acrylamit;
N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
ylthio)phenyl)acrylamit;
N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-ylsulfanyl)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-morpholin-4-yl-phenylamino)-thieno[ 3,2-d]pyrimidin-4-
ylsulfanyl)-phenyl)-acrylamit;
(E)-4-(dimetylamino)-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)-
thieno[3,2-d]pyrimidin-4-ylthio)phenyl)but-2-enamit;
N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-d]pyrimidin-4-
ylsulfinyl)phenyl)acrylamit;
(Z)-3-clo-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d|pyrimidin-4-yloxy)phenyl)acrylamit;
(E)-3-clo-N-(3-(2-(4-(4-metylpiperazin-1-yl)phenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-etylpiperazin-1-yl)-2-metoxyphenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(2-metoxy-4-morpholinophenylamino)thieno[3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
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4-((4-(3-acrylamidophenoxy)thieno[ 3,2-d]pyrimidin-2-yl)amino)-2-metoxy-N-
(1-metylpiperidin-4-yl)benzamit;
N-(3-(2-(4-(piperidin-1-yl)phenylamino)thieno[3,2-d|pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-(2-(4-(pyrolidin-1-yl)phenylamino)thieno[ 3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
axit 1-(4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-
phenyl)piperidin-4-carboxylic;
N-(3-(2-(4-(4-dimetylaminometyl-piperidin-1-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(4-piperidin-1-ylmetyl-piperidin-1-yl)-phenylamino)-thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(1-metyl-1,2,3,6-tetrahydro-pyridin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(1-etyl-piperidin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(1-isopropyl-piperidin-4-yl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-(1-metyl-piperidin-3-yl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-(4-dimetylaminometyl-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;

N-(3-(2-(3-clo-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
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4-(4-(3-acrylamidophenoxy)thieno[3,2-d|pyrimidin-2-ylamino)-N-(2-
(pyrolidin-1-yl)etyl)benzamit;

N-(3-((2-((4-(2-((1-metylpiperidin-4-yl)amino)-2-oxoetyl)phenyl)amino)-
thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;

N-(3-(2-(4-(3-piperidin-1-yl-propenyl)-phenylamino)-thieno[3,2-d]pyrimidin-
4-yloxy)-phenyl)-acrylamit;

N-(3-(2-(4-(3-pyrolidin-1-yl-propionylamino)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;

4-((4-(3-acrylamidophenoxy)thieno| 3,2-d]pyrimidin-2-yl)amino-/N-
(tetrahydro-2H-pyran-4-yl)benzamit;

4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino-N-(1-
metylpiperidin-4-yl)benzamit;

4-((4-(3-acrylamidophenoxy)thieno[3,2-d]pyrimidin-2-yl)amino)-N-(1-
isopropylpiperidin-4-yl)benzamit;

4-(4-(3-acryloylamino-phenoxy)-thieno[ 3,2-d]pyrimidin-2-ylamino)-3-
metoxy-N-(2-pyrolidin-1-yl-etyl)-benzamit;

N-(3-(2-(4-(4-(N,N-dimetylsulfamoyl)piperazin-1-yl)phenylamino)- thieno-
[3,2-d]pyrimidin-4-yloxy)phenyl)acrylamit;

N-(3-(2-(4-(2-(4-(etylsulfonyl)piperazin-1-yl)etyl)phenylamino)thieno[ 3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;

N-(3-(2-(6-(4-metylpiperazin-1-yl)pyridin-3-ylamino)thieno[3,2-d]pyrimidin-
4-yloxy)phenyl)acrylamit;

N-(3-((2-(pyridin-3-ylamino)thieno[ 3,2-d|pyrimidin-4-yl)oxy)phenyl)-

acrylamit;

N-(3-((2-((6-morpholinopyridin-3-yl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
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N-(3-((2-((6-(4-isopropylpiperazin-1-yl)pyridin-3-yl)amino)thieno[3,2-
d|pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(4-(1-metylpiperidin-4-yl)piperazin-1-yl)pyridin-3-
yl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(4-(2-(dimetylamino)etyl)piperazin-1-yl)pyridin-3-
yl)amino)thieno[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(4-(dimetylamino)piperidin-1-yl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(4-(pyrolidin-1-yl)piperidin-1-yl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(] 1,4'-bipiperidin]-1'-yl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-((4-metylpiperazin-1-yl)metyl)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-((2-(piperidin-1-yl)etyl)amino)pyridin-3-yl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-((1-isopropylpiperidin-4-yl)amino)pyridin-3-yl)amino)- thieno-
[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((6-(metylsulfinyl)pyridin-3-yl)amino)thieno[3,2-d]pyrimidin-4-
yl)oxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-morpholinophenylamino)thieno[ 3,2-d]pyrimidin-4-
yloxy)phenyl)acrylamit;
N-(3-((2-((3-flo-4-((1-metylpiperidin-4-yl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((3-flo-4-((1-isopropylpiperidin-4-yl)amino)phenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
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N-(3-(2-(3-flo-4-(4-(metylsulfonyl)piperazin-1-yl)phenylamino)thieno[ 3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(4-(4-(etansulfonylpiperazin-1-yl)-3-flo-phenylamino)thieno[ 3,2-
d]pyrimidin-4-yloxy)-phenyl)acrylamit;
N-(3-(2-(4-(2,6-cis-dimetylmorpholino)-3-flophenylamino)thieno[3,2-
d]pyrimidin-4-yloxy)phenyl)acrylamit;
N-(3-(2-(3-flo-4-(1-metyl-piperidin-4-yl)-phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(1-metyl-piperidin-3-yl)-phenylamino)-thieno[ 3,2~
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-(2-(3-flo-4-(2-morpholin-4-yl-etoxy)phenylamino)-thieno[3,2-
d]pyrimidin-4-yloxy)-phenyl)-acrylamit;
N-(3-((2-((4-((2-(dimetylamino)etyl)amino)-3-flophenyl)amino)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((3,5-diflo-4-(4-metylpiperazin-1-yl)phenyl)amino)thieno[ 3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((4-((2-(dimetylamino)etyl)amino)-3,5-diflophenyl)amino)- thieno-
[3,2-d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-((2-((3,5-diflo-4-((1-metylpiperidin-4-yl)amino)phenyl)thieno[3,2-
d]pyrimidin-4-yl)oxy)phenyl)acrylamit;
N-(3-(2-(4-(1-amino-xyclopropyl)-phenylamino)-thieno[3,2-d]pyrimidin-4-
yloxy)-phenyl)-acrylamit;
N-(3-(2-[1-(2-dimetylamino-axetyl)-2,3-dihydro- 1 H-indol-5-ylamino]-
thieno[3,2-d]pyrimidin-4-yloxy)-phenyl)-acrylamit; va
N-(3-(2-(1-metyl-1 H-indol-5-ylamino)-thieno[3,2-d]pyrimidin-4-yloxy)-
phenyl)-acrylamit.
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4. Hop chét theo diém 3, trong d6 hop chét nay la:

G
G@LTH

(0] N™N
VLHQO&Q

hodc mubi dugc dung cia no.

5. Hop chét theo diém 3, trong d6 hop chét nay la:

~ (0]
SN¥s

S
hodc mudi dugce dung cia no.

6. Hop chét theo diém 3, trong d6 hop chét nay la:

hodc mudi dugc dung cia no.

7. Hop chét theo diém 3, trong d6 hop chat nay 1a:

N6
Ul

't g

hodc mu6i duge dung cua no.
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8. Hop chét theo diém 3, trong d6 hop chét nay 1a:

9. Hop chét theo diém 3, trong d6 hop chét nay la:

\N/\Ill
\)‘\N\/SN)\:

O N
N O'//

hodc muoi duge dung cua no.

hodac muoi dugc dung cua no.

10. Hop chét theo diém 3, trong d6 hop chét nay 1a:

JHT’JEH

E_AHL_:L ._T,J

hodc muoi dugce dung ctia no.

11. Hop chét theo diém 3, trong d6 hop chét nay la:

hodc mudi dugc dung ctia no.
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12. Hop chét theo diém 3, trong d6 hop chét nay la:

Yg,

0 NN
A Z
/)

hodc muoi dugc dung cia nd.

13. Hop chit theo diém 3, trong d6 hop chét nay la:

ag,

hoac muoi dugc dung cua no.

14. Dugc phdm chtra hop chét theo diém bt ky trong sé cac diém tir 1 dén 13, hoic
mubi duoc dung ciia no, va chit mang dugc dung.

15. Dugc phdm dé ngan ngira hodc diéu tri bénh ung thu, khdi u, bénh viém, bénh tu
mién dich, hodic cac bénh qua trung gian mién dich, trong d6 dugc pham nay chira hop

chét c6 cong thirc (I) hoic mudi dugc dung cta no6 theo diém 1 1am hoat chit.
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FIG. 1

——3¢— Nhém dbi chitng
— <@ — Vi du so sanh (BIBW2992 50mg/kg/ngay)
——abe— Vi du 2 (50mg/kg/ngay)

Thoi gian sau khi sir dung (ngay)
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FIG. 2

Yo Nh6m d6i chitng
w i~ Vi du so sanh (BIBW2992 50mg/kg/ngay)
wehem Vi du 2 (70mg/kg/ngay)
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Thai gian sau khi sir dung (ngay)
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FIG. 3

10 1 < Nhém déi chimg thuing

wif-~ Nhém dbi chirng bénh

S e Vi du 1 (10mg/kg/ngay)

2 8- e Vi du 1 (30mg/kg/ngay) I

=

<

> B

==

=

D

=

2 4

&

m 3

g '

= |

"2 ,,

m - ‘ T_" _'

04 O O 0, O O O

S S A S S e e S e S e s S ¥
0 2 4 6 8 10 12 14

Thoi gian sau khi sit dung (ngay)

-142-





