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(57) Sang ché dé cap dén hop chat c6 cong thuc (1):

@;;
trong do Ry, Ry, Rj, Ry, Rs, Rg, R7, R, R14, A va n 1a nhu dugc dinh nghia trong phan mo
ta.
‘Ngoai ra, sang ché con dé cap den cac quy trinh diéu ché cac hop chét nay, cac duoc

pham chira cac hop chit nay, cac to hop cua cac hop chit nay véi cac tac nhan chéng ung
thu, va cac duge pham chira cac t6 hop nay.
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Linh vuc k§ thuét dwoc dé cap

Séng ché d& cép dén cac hop chat axit hydroxy, quy trinh diéu ché ching va

duoc phim chira cac hop chit nay.

Céc hop chat cia sang ché c6 nhiing dic tinh dugc 1y rat ¢6 gia tri trong linh

vuc ung thu va qua trinh chét té bao theo chwong trinh.
Tinh trang k§ thuit ciia sing ché

Qua trinh chét té bao theo chuong trinh, hay su chét té bao da duoc 1én chuong
trinh, 12 mot qua trinh sinh 1y quyét dinh sy phat trién phoi thai va duy tri su 6n dinh

ndi mo.

Qua trinh chét té bao theo cach nay lién quan dén nhitng thay ddi hinh thai hoc
nhu sy ngung tu nhan, su phin manh ADN va c4 dén nhitng qua trinh sinh héa nhu
qua trinh hoat hoa céc caspaza, 1 cac enzym giy ton hai dén cac thanh phan céu tric
chinh cta té bao, theo d6 1am chét hodc phan hiy té bao. Viéc diéu tiét qua trinh chét
té bao theo chwong trinh 13 phurc tap va lién quan dén qua trinh hoat hoa hodc ngin
chan mot ) dong tin hi€u ndi bao (Cory S. et al., Nature Review Cancer 2002, 2, 647-

656).

Viéc khong diéu tiét qua trinh chét té bao theo chwong trinh ¢6 lién quan dén
mot s& qua trinh bénh 1y. Qua trinh chét t& bao theo chuong trinh ting 1én s& di kém
v6i cac bénh thoai héa than kinh nhu bénh Parkinson, bénh Alzheimer va ching thiéu
mau cuc bd. Nguoc lai, qua trinh chét té bao theo chwong trinh giam xubng s& 1a yéu
td quan trong din dén phat trién bénh ung thu va gy khang hoa tri liéu ung thu, cac
bénh tu mién dich, cic bénh viém va cac bénh nhiém virut. Theo do, thiéu qué trinh
chét té bao theo churong trinh 14 mot trong nhitng du hiéu kiéu hinh ctia bénh ung thu
(Hanahan D. et al., Cell 2000, 100, 57-70).

Céc protein khang qué trinh chét té bao theo chuong trinh thudc ho Bel-2 ¢6
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lién quan dén nhidu bénh Iy. S lién quan néu trén cua céc protein thudc ho Bel-2 duoc
mo ta 14 c6 & nhiéu loai bénh ung thu, nhu ung thu rudt Kkét, ung thu v, ung thu phéi
té bao nho, ung thu phbi té bao khong nho, ung thu bang quang, ung thu budng trimg,
ung thu tuyén tién liét, bénh bach cau dang bach huyét man tinh, u bach huyét, u tay,
bénh bach ciu tiay xwong cdp tinh, ung thur tuy, v.v. Su biéu hién qua mirc cla cic
protein khang qu4 trinh chét té bao theo chuong trinh thudc ho Bcl-2 ¢6 lién quan dén
qua trinh tao u, sy khang hoa tri liéu va tién lugng 1am sang cua cac bénh nhén méc
bénh ung thu. Dic bidt, Mcl-1, mot thanh vién ho Bcl-2 khang qua trinh chét té bao
theo chuong trinh, dwoc bidu hién qua muc & nhidu loai bénh ung thu khac nhau
(Beroukhim R. et al., Nature 2010, 899-905). Do d6, c6 nhu cau tim kiém cac hop chét
chita bénh ma e ché hoat tinh khang qua trinh chét té bao theo chwong trinh ctia céc
protein ho Bcl-2. Trong thap ky qua, cac din xuét indolizin 1am céc chét we ché Bel-2
12 hitu dung dé didu tri cac bénh ung thu da dugc phat hién (WO 2013/110890) trong
khi d6 céc din xuét thienopyrimidin d& dugc md ta 12 cic chét (e ché cia kénh kali
(WO 2013/072694), 1a cac chét trc ché c-Met (CN 102 464 667), hodc 14 céc chét G
ché Mcl-1 (EP 2 886 545) ciing hitu dung dé didu tri cac bénh ung thu.

Ban chét ky thuat ciia sang ché

Céac hop chat ciia sang ché c6 hoat tinh thiic day qué trinh chét té bao theo
chwong trinh, theo d6 c6 thé sir dung chiing trong nhitng bénh ly lién quan dén su suy
giam qua trinh chét té bao theo chuong trinh, vi du, trong diéu tri bénh ung thu va cic

bénh mién dich va ty mién dich.

Cu thé hon, sang ché dé cap dén cac hop chét c6 cong thic (I):
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trong d6 1 lién két véi nguyén tir oxy va 2 lién két v6i vong phenyl,

Rs 1a nguyén tt hydro, nhém (Ci-Csg)alkyl mach thing hodc mach nhanh tuy y
duge thé, nhém -CHRRs, hodc nhém heteroarylalkyl(Ci-Co),

Ry la nhém 4-flophenyl,

Rio va Rio” 1a nhom metyl,

hodic c4c phéan tir thé ciia cip (Rio, Rio’) cing nhau tao thanh nhom 4-metyl-
piperazinyl hodc nhém 4-etyl-piperazinyl,

Ri11 1a -Cys-Cys,

Ri4 12 nguyén tir hydro, nhém hydroxy, hodc nhéom hydroxy(Ci-Ce)alkyl,

Ra 1a nguyén tir hydro hodc nhém (C1-Ce)alkyl mach thang hodc mach nhanh,
Ry 1a nhém -O-C(0)-0-R¢, nhom -O-C(O)-NRcR.’, hodc nhém -O-P(O)(ORe)2,
R va Re’ ddc 14p vé6i nhau 1a nguyén tir hydro, nhom (Ci-Cs)alkyl mach thang
hodc mach nhanh, nhom xycloalkyl, nhom (Ci-Cs)alkoxy(Ci-Ce)alkyl, nhoém
(C1-Ce)alkoxycarbonyl(Ci-Ce)alkyl,

hodic cac phan tir thé cta cip (Re, Re’) cing v6i nguyén tir nito ma chung gin

vao tao thanh vong khong thom c6 tur 5 dén 7 nguyén tir vong, ngoai nguyén tt
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nito, vong nay c6 thé chia tir 1 dén 3 nguyén tr khic loai duge chon tir oxy va
nito, can phai hiéu rang nito nay c6 thé dugc thé bang nhém (Ci-Ce)alkyl mach
théng hodc mach nhanh,

Cys la nhém heteroaryl,

Rys Ry7

CY6 lél 5

hoic Cys la nhém heteroaryl ma dugc thé bang nhém dugc chon tir
-0-P(0)(OR20)2; -O-P(0)(O)2; -(CH2)p-O-(CHR13-CHR19-O)¢-R20; hydroxy;
hydroxy(Ci-Ce)alkyl; -(CH2)-Y-(CH2)s-heteroxycloalkyl; hodc -Y-(CHa)q-
NR2iRar,

Ris 1a nguyén tir hydro; nhom -(CH2),-O-(CHR15-CHR19-O)q-R20; nhom (Ci-
Ce)alkoxy(Ci-Ce)alkyl mach thing hodc mach nhénh; nhém -Y-(CHa)g-
NR2:R21”; hodc nhoém -(CH»)-Y-(CHa)s-heteroxycloalkyl,

Ris 12 nguyén tir hydro; nhém hydroxy; nhom hydroxy(Ci-Ce)alkyl;
nhém -(CHz)-Y-(CHa)s-heteroxycloalkyl; nhom (CHz)-Y-X-O-P(O)(OR20)2;
nhom -O-P(O)(O)2; nhom -(CH2)p-O-(CHR13-CHR19-O)q-Ra0;
nhom -(CHa)p-O-C(0O)-NR22R23; hodc nhém -Y-(CHa2)g-NR21R21’,

Ri7 1a nguyén t&¢ hydro; nhém -(CHz),-O-(CHRi1s-CHR19-O)g-Rao;
nhém -O-P(O)(OR20)2; nhoém -O-P(O)(O)2; nhém hydroxy;
nhém  hydroxy(Ci-Ce)alkyl; nhéom  -(CHa)-Y-(CHz)s-heteroxycloalkyl;
nhom -Y-(CHz)q-NR21R21’; hodc axit aldonic,

X 1a nhém -(CHz)s- hodc nhém -C(O)-,
Y 14 mot lién két hodc nguyén tir oxy,
Ris 1a nguyén tir hydro hoac nhom (Ci1-Ce)alkoxy(Ci-Ce)alkyl,

Ri9 1a nguyén tir hydro hodc nhém hydroxy(Ci-Ce)alkyl,
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¢ Ry la nguyén tir hydro hodc nhém (Ci-Ce)alkyl mach théng hodc mach nhéanh,

¢ Ro; va Ryp’, doc 14p v6i nhau, 1a nguyén t&r hydro, nhém (Ci-Ce)alkyl mach
thing hoic mach nhanh, hodc nhém hydroxy(C1-Ce)alkyl,

hodc cac phan tir thé ciia cip (Ra1, Rar’) ciing véi nguyén ti nito' ma chiing gin
vao tao thanh vong thom hoic khéng thom c6 tir 5 dén 7 nguyén t& vong, ngoai
nguyén tir nito, vong nay co thé chua tir 1 dén 3 nguyén tir khac loai dugc chon
tr oxy, luu huynh va nito, cAn phai hiéu ring vong thu dugc c6 thé duoc thé
bing nhém 1a nguyén tir hydro hodc nhém (Ci-Ce)alkyl mach thing hogc mach
nhanh,

¢ Ry 1a nhom (Ci-Ce)alkoxy(Ci-Ce)alkyl, nhém -(CHz),-NR24R24’, hodc
nhém -(CH2)p-O-(CHR13-CHR19-O)¢-Roo,

¢ Ros3 languyén tir hydro hodac nhom (Ci-Ce)alkoxy(Ci-Ce)alkyl,

hodic cac phan tir thé ciia cip (Ra2, Ra3) cing v6i nguyén tir nito' ma chung gin
vao tao thanh vong thom ho#dc khong thom co tu 5 dén 18 nguyén tir vong,
ngoai nguyén tr nito, vong nay co thé chira tir 1 dén 5 nguyén tir khac loai dugc
chon tir oxy, luu huynh va nito, can phai hiéu ring vong thu dugc c6 thé dugc
thé bang nhom 14 nguyén tir hydro, nhém (C1-Ce)alkyl mach thang hodc mach
nhanh hodc nhém heteroxycloalkyl,

¢ Ru4vaRos’, doc 14p v6i nhau, 1a nguyén tir hydro hodc nhém (Ci-Ce)alkyl mach
théng hoac mach nhanh,

hodc cac phan tir thé cua cip (Ra4, R24”) cling v6i nguyén ti nito' ma ching gin
vao tao thanh vong thom hodc khong thom co tir 5 dén 7 nguyén tir vong, ngoai
nguyén tir nito, vong nay co thé chira tir 1 dén 3 nguyén tir khac loai duge chon
tir oxy, luu huynh va nito, cn phai hidu ring vong thu dugc c6 thé dugce thé
bing nhém 12 nguyén ti hydro hodc nhom (Ci-Cs)alkyl mach thang hodc mach
nhanh,

¢ nlasdnguyén bang 1,



40173

¢ pla sb nguyén bé‘mg 0, 1 hoac 2,
¢ qlasbnguyén bang 1, 2, 3 hoic 4,
¢ rvas doc lap 1a sb nguyén bang 0 hoic 1,

véi didu kién 12 Rys, Ris va Ry7 khong dong thoi 1a nguyén tir hydro va, Ris khong phai

1a nhém metoxyetoxy,

can phai hiéu rang:

"aryl" 1a nhom phenyl, naphtyl, biphenyl, indanyl hodc indenyl,

"heteroaryl" 1a nhém hai vong hodc don vong bét ky c6 tir 5 dén 10 nguyén tir

vong, ¢6 it nhat mot gbc thom va chira tir 1 dén 3 nguyén tir khac loai dugc

chon tlr oxy, luu huynh va nito,

- "xycloalkyl" 1a nhém vong cacbon khong thom hai vong hodc don vong bét ky

chua tir 3 dén 10 nguyén it vong,

- “heteroxycloalkyl” 1a nhém vong cacbon khong thom hai vong hodc don vong
bat ky chua tir 3 dén 10 nguyén tir vong, va chira tir 1 dén 3 nguyén ti Khac loai
dugc chon tir oxy, luu huynh va nito, ching c6 thé gdm cac hé vong ngung tu,

noi cau hodc spiro,

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl néu trén va cidc nhom alkyl,
alkenyl, alkynyl, alkoxy c6 thé dugc thé bang tir mot 1 dén 5 nhém duoce chon tr (Ci-
Cs)alkyl mach thang hoic mach nhénh tuy y dugc thé, nhom (C»-Ce)alkenyl mach
thing hodc mach nhanh tiy ¥ dugc thé, nhom (Ca-Ce)alkynyl mach thang hoic mach
nhanh ty ¥ duoc thé, (C1-Ce)alkoxy mach thing hoic mach nhanh tiy ¥ dugc thé,
(C1-Ce)alkyl-S- thy ¥ dugc thé, hydroxy, oxo (hoic N-oxit néu thich hgp), nitro,
xyano, -C(0)-OR’, -O-C(O)-R’, -C(O)-NR’R’’, -NR’R’’, -(C=NR’)-OR”’, (Ci-
Cs)polyhaloalkyl mach thang hodc mach nhanh, triflometoxy, hodc halogen, can phai
hidu ring R’ va R>, doc 14p v6i nhau, 1a nguyén tir hydro hodc nhom (Ci-Ce)alkyl

mach théng hoac mach nhanh tuy y duogc thé, va can phai hiéu ré‘mg mot hoac nhiéu



40173

nguyén tr cacbon cua cac phan tir thé kha thi néu trén ¢ thé duogc doteri hoa,

cac chat ddng phan dbi anh, cac chét ddng phan khong d6i quang va céc chét dong

phin can quay cta chiing, va cac muoi cong ciia chiing v6i bazo hodc axit duge dung.
MG ta chi tiét sang che

Cac axit duge dung gdm, nhung khong chi gi6i han &, axit clohydric, axit
bromhydric, axit sulphuric, axit phosphonic, axit axetic, axit trifloaxetic, axit lactic,
axit pyruvic, axit malonic, axit suxinic, axit glutaric, axit fumaric, axit tartric, axit

maleic, axit xitric, axit ascorbic, axit oxalic, axit metansulphonic, axit camphoric, v.v..

Cac bazo dugc dung gém, nhung khong chi giéi han &, natri hydroxit, kali

hydroxit, trietylamin, tert-butylamin, v.v..

Theo mot phuong an khac cua sang ché, cac hop chét dugc uu tién 1a céc hop

chét c6 cong thic (I-a):

Cl

trong do Rs, Rio, R10’, Ri1, R14 va A 1a nhu duge dinh nghia cho cong thire (I).

Céc chét dong phan can quay 1a cac chit ddng phan 1ap thé duoc dic trung béi
su quay quanh lién két don bi han ché, trong d6 nhitng khic biét vé nang luong do stic
cang 1ap thé hodc nhing yéu t6 c6 anh hudng khac tao ra mot rao can dbi voi su quay
ma du 16n dé co thé tach cac chat dong phan cu hinh riéng. Déi véi cac hop chit cua

sang ché, cac chat dong phan can quay la cac chat sau:
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Chét dong phan can quay dugc uu tién 1a (554).

T4t hon néu Ris 12 nguyén tir hydro, nhém hydroxy, nhom hydroxymetyl hoéc
nhom hydroxyetyl. Tt hon néu Ri4 12 nguyén t hydro.

Tét hon néu Rg 1a nhém -CHR Ry, trong d6 R, 13 nguyén tir hydro hodc nhom
metyl va Ry 12 nhom -0-C(0O)-0O-(Ci-Cg)alkyl; nhom -O-C(0)-O-xycloalkyl; nhom -O-
C(0)-NR(R.’, trong d6 Rc va R.’, doc 1dp véi nhau, 1a nguyén tr hydro, nhém (Ci-
Cg)alkyl mach thiang hodc mach nhénh, nhém (Ci-Cs)alkoxy(Ci-Ce)alkyl, nhém (Ci-
Ce)alkoxycacbonyl(C1-Ce)alkyl, hodc cac phan tir thé cta cip (Re, Rc’) cung voi
nguyén tir nito ma chung gin vao tao thanh vong khong thom c6 tir 5 dén 7 nguyén tir
vong, ngoai nguyén tu nito, vong nay co thé chura tir 1 dén 3 nguyén tir khac loai duoc
chon tlr oxy va nito; hodc nhém -O-P(O)(OH)2. Cac nhom Rs duoc uwu tién la: hydro;
metyl; etyl; (5-metyl-2-oxo-1,3-dioxol-4-yl)metyl; nhom -CHRaRs, trong d6 Ra la
nhém metyl va Ry 1a nhém -O-C(0)-O-CH2CH; hodc nhom -O-C(O)-N(CHz)z. Tét

hon nita néu Rs 13 hydro.

Theo mot phuong an duge uu tién hon, cac phan tir thé cua cip (Rio, Rio’) cung
nhau tao thanh nhém 4-metyl-piperazinyl. Theo mdt phuong 4n dugc wu ti€n khac, Rio

va Rio’ 1a nhdm metyl.

Tét hon néu Cys 1a nhém pyrimidinyl, nhém pyrazolyl, nhom triazolyl, nhém
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pyrazinyl hodac nhém pyridinyl. Tbt hon nita néu Cys 1a nhom pyrimidin-4-yl, nhom
pyrazol-5-yl, nhom triazol-5-yl, nhém pyrazin-2-yl hodc nhom pyridin-4-yl. Trong cac

hop chét dugc wu tién cia sang ché, Cys 1a nhém pyrimidin-4-yl.

Theo mdt phuong 4n khac cua sang ché, Cys 1a nhom heteroaryl, nhom nay
duogc thé bing nhém (Ci1-Ce)alkyl mach thing hodc mach nhanh tity y duoc thé, nhém
(C1-Ce)alkoxy mach thing hodc mach nhanh tuy y duoc thé, nhém -NR’R”’, hoic
nhom (Ci-Ce)polyhaloalkyl mach thing hodc mach nhanh, can phai hiéu rang R’ va
R’’, doc 1ap voi nhau, 1a nguyén tir hydro hoac nhom (Ci-Ce)alkyl mach thang hoic
mach nhéanh tily y dugc thé.

T6t hon néu Cys 1a

Té6t hon néu, Ris va Ry7 1a nguyén tr hydro va Rjys 12 nhém
-(CH2)p-O-(CHR3-CHR19-O)¢-R20; nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl mach thang hoic
mach nhanh; nhém -Y-(CH2)¢-NR2iR21’; hodc nhém  -(CH2)-Y-(CHz)s-
heteroxycloalkyl, trong d6 Ris, Ri9, Roo, R21, Ra1’, Y, p, q, r va s 1a nhu dugc dinh
nghia cho cong thire (I).

Trong céc hop chét duoc wu tién cia sang ché, Ris va Ry7 1a nguyén tit hydro va
Ris 12 nhom hydroxy; nhom hydroxy(Ci-Ce)alkyl; nhém  -(CH2)-Y-(CHz)s-
heteroxycloalkyl; nhém -O-P(O)(ORzo)2; nhéom -O-P(O)(O’)2; nhom -(CHz)p-O-
(CHR1s-CHR19-O)q-R20; nhém  -(CH2),-O-C(O)-NR22R23; nhém  (CH2)-Y-X-O-
P(O)(OR20)2; hodc nhom -Y-(CHaz)q-NR21R21’, trong d6 Ris, Rig, Rao, Ra1, Rar’, R,
Ras, X, Y, p, q, r va s 1a nhu duoc dinh nghia cho cong thuc (I).

Theo mét sé phuong 4n duge wu tién cla sang ché, Ris va Rie 1a nguyén tir
hydro va Ry7 1a nhém -(CHaz)p-O-(CHRis-CHR19-O)q-R20; nhém -O-P(O)(ORao0)2;
nhém -O-P(O)(O")2; nhém hydroxy; nhom hydroxy(Ci-Ce)alkyl; nhom -(CH2)-Y-
(CHz)s-heteroxycloalkyl; nhém -Y-(CHz2)g-NR21R21’; hodc axit aldonic, trong d6 Ris,

-10-
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Ri9, Roo, Ra1, R21’, Y, p, g, r va s 12 nhu duge dinh nghia cho cong thure (I).

Theo mot phuong an duge uvu ti€n cua sang ché, “heteroxycloalkyl” nhu trong
dinh nghia Ris, Rie va Ri7 1a nhom vong cacbon khong thom mét vong hodc hai vong
chira tir 3 dén 10 nguyén tir vong, va chura tir 1 dén 3 nguyén tr khac loai dugc chon tir
oxy, luu huynh va nito, cin phai hiéu rang vong thu dugc co thé dugc thé bang tir 1
dén 5 nhom duoc chon tir (C1-Ce)alkyl mach thiang hozc mach nhanh, (Ci-Ce)alkoxy
mach thing hodc mach nhanh, hydroxy, hodc hydroxy(Ci-Ce)alkyl.

Tét hon néu Rys 1a nhém -(CHa)p-O-CH,-CH(CH20OH)-OH; nhém -(CHz),-O-
(CH2-CH-0)¢-H; nhom -(CHz)p-O-(CH2-CHz-0)q-CHs; nhém metoxymetyl; nhom
(2,2-dimetyl-1,3-dioxolan-4-yl)metoxy; nhém (2,2-dimetyl-1,3-dioxolan-4-
yl)metoxymetyl; hodc nhom -Y-(CHz)q-N(CH2-CH2-OH),, trong d6 Y, p va q la nhu
duoc dinh nghia cho cong thuc (I).

Trong cac hop chét dugc wu tién cua sang ché, Ris 1 nhém hydroxy; nhom
hydroxymetyl; nhém (2,2-dimetyl-1,3-dioxolan-4-yl)metoxy; nhom -O-P(O)(OH)2;
nhém -(CHaz),-O-CH>-CH(CH,OH)-OH; nhém -(CHa),-O-(CH2-CH»-O)g-H; nhém -
(CH2),-O-(CH,-CH;-0)q-CHs, trong do p va q 1a nhu duoc dinh nghia cho cong thire
(I); nhém -O-CH(CH>-OCH3)z; nhém -CH2-O-C(O)-NR2R23, trong d6 Roz 1a nhu
duoc dinh nghia cho cong thtrc (T) va Ros 12 nguyén tir hydro, hodc trong do Raz va Ras
14 nhém (C1-Ce)alkoxy(C1-Ce)alkyl, hodc trong d6 cac phan tir thé cua cip (Raz, Ros)
cung v6i nguyén tr nito ma chung gin vao tao thanh vong khong thom c6 tir 5 dén 18
nguyén tr vong, ngoai nguyén ti nito, vong nay co thé chira tir 1 dén 5 nguyén tir khac
loai duoc chon tir oxy, Iuvu huynh va nito, can phai hiéu réng vong thu dugc co thé
duge thé bang nhom 1a nhém (Ci-Ce)alkyl mach thang hoic mach nhénh hodc
heteroxycloalkyl; nhém -O-(CH2)2-NR21R21’; nhém -CHa-NR21R2:1°, trong d6 Rar va
Ro1’ 1a nhu duoc dinh nghia cho cong thic (I); nhém (CHa)-O-X-O-P(O)(OR20)2,
trong d6 X va r 1a nhu dugc dinh nghia cho cong thuc (I), va s la s nguyén 1; hoic
nhom -(CHa)-Y-(CHa)s-heteroxycloalkyl, trong d6 Y 1a mot lién két, r va s 1a sb

nguyén bang 0 va nhém heteroxycloalkyl 1a aldohexoza ¢6 cong thirc:

-11-
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ORy

O
Ry0” O ™~

trong d6 modi Rao 1a doc 1ap. Tt hon néu nhém heteroxycloalkyl 1a aldohexoza c6

cong thuec:

trong d6 mdi Ra 12 doc 1ap.

Trong mét sé phuong 4n dugc uu tién cla sing ché, Ry7 12 nhom hydroxy;
nhom hydroxymetyl; nhom hydroxyetyl; nhom -O-(CH2-CH»-0)q-CH3; nhém -O-CHaz-
CH(CH,0OH)-OH; nh6ém -(CH2)p-O-(CH2-CH2-0)¢-H; nhém -O-P(O)(OH)2; nhém -O-
P(O)(O’)2; nhéom -O-CH(CH2-OCHs)z; nhém -O-(CH2)2-NR21R21’; nhom  -CHa-
NR21R21°, trong d6 Rz va Rai” 12 nhu duge dinh nghia cho c¢ong thie (I); nhom (2,2-
dimetyl-1,3-dioxolan-4-yl)metoxy; axit D-mannonic; hodc nhom -(CH2)-Y-(CHz)s-
heteroxycloalkyl, trong d6 Y 1a mot lién két, s 1 s6 nguyén 0, r 1 nhu dugc dinh nghia

cho cong thirc (I) va nhom heteroxycloalkyl 1a aldohexoza c6 cdng thirc:

Ry0 ORy Ry0 ORy
hoac

0 ORy
R,00 0 ™ ™0 0

trong d6 mdi Rao 1a doc 14p. Tét hon néu nhém heteroxycloalkyl 1a aldohexoza c6

cong thirc:
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trong d6 mdi Ry 1a doc 14p.

Mot so trong sO cac hop chit duge wu tién cla sang cheé la:

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(3-

hydroxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic;

- axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-(2-{[2~(4-
hydroxyphenyl)pyrimidin-4-yl]Jmetoxy } phenyl)propanoic;

- axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -3-[2-({2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic;

- axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -3-[2-({2-[4-
(hydroxymetyl)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic;

- axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{2-
[(2,2-dimetyl-1,3-dioxolan-4-yl)metoxy]phenyl } pyrimidin-4-
yl)metoxy]phenyl}propanoic;

- axit (2R)-2-{[(5S84)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{2-
[2-(2-metoxyetoxy)etoxy]|phenyl}pyrimidin-4-yl)metoxy]phenyl}propanoic;

- axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(2-

{2-[2-(2-metoxyetoxy)etoxy |etoxy } phenyl)pyrimidin-4-

yl]metoxy } phenyl)propanoic;
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axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-[2-({2-[2-
(metoxymetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-{2-[(2-{2-[(2-
metoxyetoxy)metyl]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{2-[(2-
hydroxyetoxy)metyl]phenyl}pyrimidin-4-yl)metoxy]phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-yljoxy }-3-(2-{[2-(2-
{[(2,2-dimetyl-1,3-dioxolan-4-yl)metoxy]metyl} phenyl)pyrimidin-4-
yl]metoxy }phenyl)propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[(2-
hydroxyetoxy)metyl]phenyl}pyrimidin-4-yl)metoxy]phenyl} propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-{2-[(2-{3-
[(1,3-dimetoxypropan-2-yl)oxy]phenyl}pyrimidin-4-
yl)metoxy]phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -3-{2-[(2-{4-
[(1,3-dimetoxypropan-2-yl)oxy]phenyl} pyrimidin-4-
yl)metoxy]|phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -3-[2-({2-[4-
(2,3-dihydroxypropoxy)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic;
metyl 6-0-{3-[4-({2-[(2R)-2-carboxy-2-{[(55,)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-yl]Joxy} etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-a-D-

mannopyranosit;
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metyl 6-0-{3-[4-({2-[(2R)-2-carboxy-2-{[(5S54)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]

pyrimidin-4-ylJoxy }etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-2,3,4-tri-O-
metyl-a-D-mannopyranosit;

metyl 6-0-{4-[4-({2-[(2R)-2-carboxy-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-yl]oxy} etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-a-D-
mannopyranosit;

metyl 6-0-{4-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-ylJoxy}etyl]Jphenoxy } metyl)pyrimidin-2-yl]phenyl}-2,3,4-tri-O-
metyl-a-D-mannopyranosit;
6-0-{4-[4-({2-[(2R)-2-carboxy-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy }etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-D-mannopyranoza;

axit 6-0-{2-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-
yl]oxy }etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-D-mannonic;
1,2-O-[(1R)-1-({4-[4-({2-[(2R)-2-carboxy-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-ylJoxy} etyl]phenoxy }metyl)pyrimidin-2-yl]benzyl}oxy)etyliden]-
B-D-mannopyranoza;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yDetoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{4-
[(a-D-mannopyranosyloxy)metyl|phenyl} pyrimidin-4-
yl)metoxy]phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -3-[2-({2-[4-
(2-hydroxyetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;
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axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-ﬂ0pheny1)thien0[2,3 -d]pyrimidin-4-yl]oxy }-3-[2-({2-[2-
(2,3-dihydroxypropoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]|propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-[2-({2-[2-
(2-hydroxyetoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;

axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{2-
[(2,3-dihydroxypropoxy)metyl]phenyl} pyrimidin-4-
yl)metoxy|phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy } -3-[2-({2-[3-
(phosphonooxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;
4-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-mety]
piperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-
yl]oxy}etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl phosphat;

axit (2R)-2-{[(5S84)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -3-[2-({2-[3-
(2-hydroxyetoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl|propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy}-3-{2-[(2-{4-
[2-(2-metoxyetoxy)etoxy]phenyl} pyrimidin-4-yl)metoxy ]phenyl} propanoic;
axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{4-[2-(2-
hydroxyetoxy)etoxy|phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{[2-(4-
{2-[2-(2-metoxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-

yl]lmetoxy } phenyl)propanoic;
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axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-{2-[(2-{4-[2-
(dimetylamino)etoxy]phenyl}pyrimidin-4-yl)metoxy]phenyl } propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -3-{2-[(2-{3-
[(2,2-dimetyl-1,3-dioxolan-4-yl)metoxy]phenyl} pyrimidin-4-
yl)metoxy|phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-[2-({2-[3-(15-
hydroxy-3-0x0-2,7,10,13-tetraoxa-4-azapentadec- 1-yl)phenyl]pyrimidin-4-
yl}metoxy)phenyl]propanoic;

axit (2R)-3-(2-{[2-(3-{[(1,4'"-bipiperidin-1'-ylcarbonyl)oxy]metyl } phenyl)
pyrimidin-4-ylJmetoxy } phenyl)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy }-3-(2-{[2-(3-{2-[2-(2-
hydroxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic;
axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[2-(2-
hydroxyetoxy)etoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{3-[2-(2-
metoxyetoxy)etoxy|phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic;

axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[ 2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{3-[({[2-(4-
metylpiperazin-1-yl)etyl]carbamoyl} oxy)metyl]phenyl} pyrimidin-4-
yl)metoxy|phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{3-[({[2-
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(morpholin-4-yl)etyl]carbamoyl} oxy)metyl|phenyl} pyrimidin-4-yl)metoxy]
phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[({[2-
(dimetylamino)etyl]carbamoyl}oxy)metyl]phenyl} pyrimidin-4-yl)metoxy]
phenyl}propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-{2-[(2-{3-[({[2-
(pyrolidin-1-yl)etyl]carbamoyl} oxy)metyl]phenyl} pyrimidin-4-yl)metoxy]
phenyl} propanoic;

axit (2R)-3-[2-({2-[3-({[bis(2-metoxyetyl)carbamoyl]oxy }metyl)phenyl]
pyrimidin-4-yl}metoxy)phenyl]-2-{[(55,)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy }propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(3-
{[(1,4,7,10,13-pentaoxa-16-azaxyclooctadecan-16-

ylcarbonyl)oxy]metyl} phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-ﬂophenyl)thieno[2,3 -d]pyrimidin-4-yl]oxy }-3-[2-({2-[3-
(2,3-dihydroxypropoxy)phenyl]pyrimidin-4-yl }metoxy)phenyl]propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(3-{2-[2-(2-
metoxyetoxy)etoxy|etoxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic;
axit (2R)-3-(2-{[2-(3-{2-[bis(2-hydroxyetyl)amino]etoxy } phenyl)pyrimidin-4-
yl]metoxy }phenyl)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } propanoic;
axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{3-
[({[2-(piperidin-1-yl)etyl]carbamoyl} oxy)metyl]phenyl} pyrimidin-4-
yl)metoxy]|phenyl}propanoic;
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axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[2-
(morpholin-4-yl)etoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[2-
(dimetylamino)etoxy |phenyl}pyrimidin-4-yl)metoxy]Jphenyl} propanoic;

axit (2R)-3-(2-{[2-(4-{2-[bis(2-hydroxyetyl)amino]etoxy } phenyl)pyrimidin-4-
ylJmetoxy }phenyl)-2-{[(58.)-5 -{3 -clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } propanoic;
axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(4-{2-[2-(2-
hydroxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic;
axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{4-[(2.2-
dimetyl-1,3-dioxolan-4-yl)metoxy]phenyl} pyrimidin-4-yl)metoxy ]phenyl}
propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-{2-[(2-{4-[2-
(morpholin-4-yl)etoxy]phenyl}pyrimidin-4-yl)metoxy[phenyl} propanoic;

mudi 4-[4-({2-[(2R)-2-carboxy-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-mety]
piperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-

yl]oxy }etyl]phenoxy }metyl)pyrimidin-2-yl]phenyl phosphat dinatri;
1-[(etoxycarbonyl)oxy]etyl (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-
yl]oxy}-3-{2-[(2-{3-[(1,3-dimetoxypropan-2-yl)oxy|phenyl} pyrimidin-4-
yl)metoxy |phenyl} propanoat;

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-[2-({2-[5-(hydroxy
metyl)pyridin-3-yl]pyrimidin-4-yl}metoxy)phenyl]propanoic;
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N

- axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy}-3-(2-{[2'-(hydroxy
metyl)-2,5'-bipyrimidin-4-ylJmetoxy } phenyl)propanoic.

Séng ché con dé cap dén quy trinh didu ché cac hop chit c6 cong thire (I), quy trinh

nay c6 déc trung la st dung hop chét ¢6 cong thire (II) 1am nguyén liéu ban dau:
a1 A\Br {

trong d6 A 1a nhu duge dinh nghia cho cong thire (I), trong d6 1 lién két v6i nguyén tir

clo va 2 lién két véi nguyén tir brom,

cho hop chit c6 cong thire (11) két hop vai hop chét c6 cong thire (ITD):

Ry
( Alk
(01N O
(I1I)
OAc
n
Ry

trong d6 Ri1, Ris va n 1a nhu duge dinh nghia cho cong thire (I), va Alk 1a nhém (Ci-
Ce)alkyl mach thang hodc mach nhénh,

dé tao ra hop chit c6 cong thire (IV):

Ry
o
0o O
AL v
0] Br
n
Ri4
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trong d6 Ri1, Ri4, A va n nhu dugc dinh nghia cho cong thirc (I) va Alk nhu dugc dinh
nghia trén day,

cho hop chét c6 cong thire (IV) két hop véi hop chét c6 cong thirc (V):

Ry’

Ry \L

O
Cl

cu, ™

B
PN
Rp,O ORgp;

trong d6 Rio, va Rio’ nhu duge dinh nghia cho cong thire (I), va Rei va Re: la nguyén
tir hydro, nhom (C1-Ce) alkyl mach théng ho#c mach nhanh, hodc Rpi va Rpz cung véi

oxy ma chiing gin vao tao thanh vong dugc metyl hoa tuy ¥,

dé tao ra hop chét co6 cong thire (VI):

R

11
s
0o O
A (VD)
o~ Ry,
n |
Ry, N
H}C O/\/ \R]O'
Cl

trong d6 Rio, Rio’, Ri1, Ris, A va n nhu duoc dinh nghia cho cong thuc (I) va Alk nhu
dugc dinh nghia trén day,

chirc este Alk-O-C(O)- cua hop chat c6 cong thire (VI) dugce thuy phan dé tao ra axit
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carboxylic, ma tuy y c6 thé dugce cho phan tng véi rugu c6 cdng thic Rg’-OH hodc
hop chét duoc clo héa c6 cong thitc Rg’-Cl, trong do Rs’ 1a nhom (Ci-Cg)alkyl mach
thing hoic mach nhinh tuy y dugc thé, nhém -CHR.Rs, hodc nhom
heteroarylalkyl(Ci-Cs), Ra va Ry 12 nhu duge dinh nghia cho cdng thic (I),

dé tao ra hop chit c6 cong thirc (1), hop chét nay c6 thé duoc tinh ché theo céc k¥ thuat
tach thong thudng, duoc chuyén hoa, néu mubn, thanh cac mudi cong v6i bazo hodc
axit dugc dung va tuy y, dugc tach thanh cac chit ddng phan ddi anh, cac chit dong
phan khong dbi quang va cac chit dong phan can quay cta n6 theo cic k§y thuat tach

thong thuong,

can phai hiéu rang tai thoi diém thich hop bat ky trong quy trinh néu trén, mot sb
nhém (hydroxy, amino ...) cua cac tdc nhan phan Ung ban dAu hodc cua cac hop chit
trung gian c6 thé duogc bao vé, sau d6 khir bao vé va chirc hoa, theo yéu ciu cua quy

trinh tong hop.

Cac hop chét c6 cong thirc (1), (1), (V), Re’-OH va Rg’-Cl ¢6 ban trén thi
truomg hodc ¢6 thé duge diu ché bi ngudi ¢6 hiéu biét trung binh trong linh vye k§
thuét nay theo cc quy trinh phan Gng héa hoc théng thuong dugec mo ta trong cac tai

liéu chuyén nganh.

Nghién ctru v& tinh chit duoc 1y cia cac hop chét cua sang ché cho thiy rang
chung c6 hoat tinh thtc dAy qua trinh chét té bao theo chuong trinh. Kha ning tai kich
hoat qué trinh chét té bao theo chuong trinh & cac t€ bao ung thu 13 muc dich y hoc

chinh trong diéu tri cdc bénh ung thu va cac bénh mién dich va tu mién dich.

Dic biét, cac hop chét cia sang ché s& hitu dung trong diéu tri cdc bénh ung thu

khéang xa tri hodc hoa tri.

Céc bénh ung thu co thé dugc didu tri theo sang ché gdm, nhung khong chi gi6i
han &, cac bénh ung thu bang quang, ndo, vi va tr cung, cac bénh bach ciu dang bach
huyét man tinh, bénh ung thu rudt két, thuc quan va gan, cac bénh bach cu nguyén

bao lympho, cac bénh bach cdu tiy xuong cip tinh, cic u bach huyét, cac u hic séc td,
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cac bénh mau 4c tinh, cac u tay, ung thu budng trimg, bénh ung thu phéi té bao khong

nhé, bénh ung thu tuyén tién liét, bénh ung thu tuy va bénh ung thu phdi té bao nhé.

Séng ché con dé xuét cac duoc pham chira it nhit mot hop chét co cong thirc (I)

két hop véi mdt hoac nhiéu ta dugc duoc dung.

Trong s6 cic duge pham theo sang ché, wu tién 1a cac dugc phdm thich hop
dung duong miéng, ngoai dudng ti€u hda, miii, da hodc qua da, truc trang, ludi, mat
hodc ho hép, dic biét 1a vién nén hodc vién tring, vién nén ngadm dudi ludi, bot dong
g0i, goi, vién nang, keo glossette, vién thudc hinh thoi, thudc dan, kem, thubc ma, gel

dung trén da, va ong thudc dé uong hoic tiém.

Liéu luong thay ddi theo gi6i tinh, tudi tac va trong lwong bénh nhan, duong
dung, ban chét cua chi dinh y hoc, hodc céc tri ligu Kkét hop, va nam trong khoang tir

0,01 mg dén 1 g cho 24 gid v6i mot hoic nhiéu 1an ding.

Ngoai ra, sang ché con dé xuét t hop hop chét c6 cong thirc (I) v6i mot tac
nhén chéng ung thu dugc chon tir cac tac nhan gay doc gen, cac chit doc gian phan,
cac chit chéng chuyén héa, cac chit trc ché proteasom, cac chét wrc ché kinaza va cic
khang thé, va ci cac duoc phdm clia t6 hop nay va viéc st dung ching dé san xuét

thudc dung trong diéu tri bénh ung thu.

Ul tién 1a td hop hop chét c6 cong thire (I) véi mot chit we ché EGFR, va céc

dugc pham cua to hop nay.

Theo mdt phuong 4n, sang ché dé xuit t6 hop hop chit c6 cong thire (I) véi mot

chit e ché mTOR/PI3K, va cac duoc pham cua to hop nay.

Theo mot phuong an wu tién, sdng ché dé xuét td hop hop chét c6 cong thuc (I)

v6éi mot chat te ché MEK, va cac dugce pham cua t6 hop nay.

Ul tién 1a t6 hop hop chit c¢6 cong thirc (I) voi mot chét (rc ché HER2, va cac

dugc pham cua t6 hop nay.

Ul tién 1a td hop hop chét c6 cong thiic (I) v6i mot chat Ge ché RAF, va cac

duoc pham cua to hop nay.
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Theo mot phuong an, sang ché d& xuét td hop hop chét c6 cong thire (I) voi mot

chit trc ché EGFR/HER2, va cac dugc pham ciia t6 hop nay.

Theo moOt phwong 4n wu tién, sang ché d& xuét td hop hop chét c6 cong thirc (1)

v6i taxan, va cac dugc pham cia to hop nay.

Theo mdt phuong an khéc, sang ché d& xuit td hop hop chét c6 cong thire (1)
v61 mot chét wc ché proteasom, mot chit diéu bién mién dich hoic mot tdc nhan alkyl

hoa, va cac dugc pham cua to hop nay.

C6 thé dung dong thoi hodc 14n lugt to hop hop chét c6 cong thice (I) véi mot
tac nhan chéng ung thu. Tbt hon néu duong ding 1a dudng miéng, va cac duge pham
tuwong ng c6 thé giai phong tirc thoi hodc giai phong cham cac hoat chét. Ngoai ra, c6
thé dung cac hop chét cua t6 hop & dang hai dugc phim riéng r&, mdi dugc phim chira
mot trong sb cac hoat chét, hoic & dang duoc phém don nhét, trong d6 cac hoat chét

dugc tron 1an.

Ciing c6 thé st dung céc hop chét cua sang ché két hop véi liéu phéap xa tri

trong diéu tri bénh ung thu.

Cudi cung, c6 thé lién két cac hop chét cla sang ché v6i cdc khang thé don
dong hoic cac doan ctia chiing hodc vi cac protein khung ma c6 thé lién quan hodc

khong lién quan dén céc khang thé don dong.

Cac doan khéng thé can duogc hiéu 1a cac doan loai Fv, scFv, Fab, F(ab')2,
F(ab"), scFv-Fc hoidc céc diabody ma ndi chung c6 cung tinh dic hiéu lién két vai
khang thé tir n6 diabody nay dugc tao ra. Theo sing ché, c6 thé thu duoc cac doan
khang thé cla sing ché tir cac khang thé theo cic phuong phép nhu hdm bing céc
enzym, nhu pepsin hodc papain, va/hoéc bang cach cat cac cau disulfua bang cac qua
trinh khtr hoa hoc. Theo cach khac, co6 thé thu duogc cac doan khang thé theo sang ché
bing cic phuong phép tai td hop gen da biét rd ddi véi ngudi c6 hiéu biét trung binh
trong linh vuc k¥ thuat nay hodc bing qua trinh tong hop peptit st dung cac phuong
tién, vi du, cac thiét bi tong hop peptit tw dong nhu cac thiét bi duoc cung cip boi cong

ty Applied Biosystems, v.v..
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Cac protein khung ma co thé lién quan hoic khong lién quan dén cac khang thé
don dong dugc hiéu 13 protein ma chtra hodc khong chia khung globulin mién dich va
tao ra kha ning lién két twong tw v6i khéng thé don dong. Ngudi c6 hiéu biét trung
binh trong linh vuc k§ thuat nay sé€ biét cach chon khung protein. Cu thé hon, biét
réng, dé dugc chon, khung nhu vay can c6 mot vai dAu hiéu sau (Skerra A., J. Mol.
Recogn. 2000, 13, 167-187): tinh bao toan t5t v& mat phat sinh ching loai, cau tric
chéc chin c6 sy phan bd phan tir ba chidu da biét rd (vi dy, tinh thé hoc hodc NMR),
kich ¢& nhod, khong bién dbi hodc bién dbi sau dich ma chi & muc do thip, dé tao ra,
biéu hién va tinh ché. Khung protein nhu vy c6 thé 13, nhung khong chi gi6i han &,
cAu trac dugc chon tir nhom gdém c6 fibronectin va wu tién 1a ving fibronectin typ I1I
tht muoi (FNfn10), lipocalin, anticalin (Skerra A., J. Biotechnol. 2001, 74(4):257-75),
dan xuét protein Z tir viing B ctia staphylococcal protein A, thioredoxin A hodc protein
b4t ky c6 vung lip nhu "don vi ldp lai ankyrin" (Kohl et al, PNAS 2003, 100(4),
1700-1705), "don vi ldp lai armadillo", "don vi ldp lai giéu leuxin" hodc "don vi lap lai
tetratricopeptit". Ciing c6 thé 1a dan xuit khung tir cac chat doc (vi du, cac noc doc bo
cap, con trung, cac chit doc thuc vt hoic dong vat than mém) hoac céc chét uc ché

protein cda nito oxit synthaza té bao than kinh (PIN).

Céac vi du diéu ché chuin bi va vi du dudi ddy nham minh hoa sédng ché, nhung

khong lam giéi han pham vi cua sang ché.
Quy trinh chung

Tat ca cac tdc nhan phan ing tir cAc nguon thuong mai dugc sir dung ma khong
can tinh ché thém. C4c dung moi khan 1a tir cac nguon thuong mai va duoc sir dung

khong can lam kho thém.

Sic ky nhanh dugc thuc hién trén ISCO CombiFlash Rf 200i ¢6 cac hop silica-
gel dugce dong géi sin (RediSep®Rs Gold High Performance).

Séic ky 16p mong duoc thuc hién trén cac dia 5 x 10 cm c6 phu silica-gel Merck

Type 60 F254.
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Viéc gia nhiét béng vi song dugce thuc hién béng thiét bi Anton Parr MonoWave
hoic CEM Discover®.

Viéc tinh ché HPLC diéu ché duoc thuc hién trén hé sdc ky léng Armen Spot
v6i cdt Gemini-NX® 10 uM C18, 250 mm x 50 mm i.d., chay & tbc do dong 118 mL
phut! ¢6 do mang di6t UV (210 — 400 nm) bang dung dich 25 mM NH4HCO3 trong

nudce va dung moi rira giai 1a MeCN trir khi duoc chi ra khac.

LC-MS phén tich: Cac hgp chét cta sang ché duge x4c dinh bang sic ky long
hiéu suét cao-phd khdi (HPLC-MS) trén Agilent HP1200 v6i LC/MS bén cuc Agilent
6140, van hanh o ché d6 ion hoéa phun dién tr 4m hodc duong. Khoang quét trong
lugng phan tir 1a tr 100 dén 1350. Do UV song song duoc thuc hién ¢ 210 nm va 254
nm. Cac mau duge xt 1y & dang dung dich 1 mM trong ACN, hodc trong THF/H,O
(1:1) chu ky bom 5 pL. Céac phéan tich LCMS dugc thuc hién trén hai thiét bi, mot
trong hai thiét bi ndy dugc vAn hanh véi dung moi rira gii bazo, va thiét bi kia véi

dung moi rira giai axit.

LCMS bazo: Cot Gemini-NX, 3 um, C18, 50 mm x 3,00 mm i.d. & 23 °C, voi
tbc @6 dong 1 mL phut! sitr dung 5 mM amoni bicacbonat (Dung méi A) va axetonitril
(Dung mdi B) véi gradien tir 100 % Dung moi A va két thuc & 100 % Dung moi B
trong khoang thoi gian nhat dinh/khac nhau.

LCMS axit: Cot ZORBAX Eclipse XDB-C18, 1,8 um, 50 mm x 4,6 mm i.d. ¢
40 °C, v6i tbe do dong 1 mL.phut! sir dung axit formic trong nuge 0,02 % thé tich/thé
tich (Dung méi A) va axit formic trong axetonitril 0,02 % thé tich/thé tich (Dung moi
B) v6i gradien tir 100% Dung moi A va két thiic & 100 % Dung moi B trong khoang
thoi gian nhat dinh/khac nhau.

Viéc xac dinh 1H-NMR dugc thyc hién trén phd ké Bruker Avance III 500
MHz va phé ké Bruker Avance III 400 MHz, sir dyng dung mdi DMSO-d6 hodc
CDCI3. Dit licu 1H NMR & & dang céc gia tri delta, don vi phan triéu (ppm), stt dung
dinh gbc cua dung moi (2,50 ppm dbi véi DMSO-d6 va 7,26 ppm déi véi CDCI3) lam

chuén néi. Cac kiéu chia tach dugc ky hiéu la: s (vach don), d (vach dd1), t (vach ba), q
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(vach bdn), quint (vach ndm), m (da vach), br s (vach rong), dd (hai vach d6i), td (ba
vach d6i), dt (hai vach ba), ddd (hai vach hai vach doi).

Shc ky khi két hop va phd khéi phan giai thip dugc thyc hién trén pho ké sic ky
khi Agilent 6850 va phd khdi Agilent 5975C st dung ¢t 15 m x 0,25 mm phi 0,25
um HP-5MS va ding heli lam khi mang. Ngudn ion: EI*, 70 eV, 230 °C, bén cuc: 150
°C, mat phan cach: 300 °C.

HRMS dugc thuc hién trén Shimadzu IT-TOF, nhiét d§ nguf“)n ion 200 °C, ESI
+/-, dién &p ion hoa: (+-)4,5 KV. Phan giai khéi tdi thiéu 10000.

Nhitng phéan tich co ban dugc thyc hién trén thiét bi phan tich co ban Thermo

Flash EA 1112.

Danh sach céac chit viét tit

Chir viét tat Tén

Ac axetyl

AIBN 2-[(1-xyano-1-metyl-etyl)azo]-2-metyl-propannitril

AtaPhos bis(di-zert-butyl(4-dimetylaminophenyl)phosphin)
diclopaladi(II)

DCM metylen clorua

DIPA diisopropylamin

DMF dimetylformamit

DSC N,N’-disuxinimidyl cacbonat

eq. duong luong

Et etyl

HMDS hexametyldisilazan

Pr isopropyl

Me metyl

MeCN axetonitril

NBS N-bromosuxinimit
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"Bu n-butyl

Ph phenyl

PPh;3 triphenylphosphin

r.t. nhiét do trong phong

‘Bu tert-butyl

‘BuXPhos 2-di(tert-butylphosphino)-2',4',6'-triisopropylbiphenyl
TEA trietylamin

THF tetrahydrofuran

Quy trinh chung I

Buéc A

Cho 1 duong lugng hop chét cua vi du diéu ché chuén bi 1, 2 duong lugng dan
xudt axit boronic thich hop, 2 duong luwong xesi cacbonat va 0,1 duong lugng
bis(PPhs)paladi(Il) diclorua vao mét binh. Cho hén hgp 1,4-dioxan va nuéc (4:1, 10
mL/mmol) vao va khudy hén hop thu dwoc & 60 °C trong khi quyén argon cho dén khi
quan sat thiy khong con chuyén héa. Pha lodng hon hop phan ting bang nudc mubi va
didu chinh do pH dén 6 bang dung dich HCI 2M trong nudc, va sau d6 chiét bang
DCM. Lam bay hoi cac chat dé bay hoi tir pha hitu co dugc tach ra bang ap sut thip
va tinh ché san phdm thé bang sic ky nhanh st dung DCM va metanol 1am dung moi

rira giai.
Buéc B

Hoa tan hop chat trung gian thu duge trong dioxan-nuéc 1:1 (10 mL/mmol) va
cho 10 duong lugng Cho LiOH x H20 vao. Khudy hdn hop & nhiét d6 trong phong cho
dén khi quan sét thiy khong con chuyén hoa nita. Sau dé, pha loing bang nuéc mudi,
trung hoa bang dung dich HCI 2M trong nuéc, chiét bang DCM. Lam kho céc pha hitu
co thu gom duoc trén MgSOs, loc va c¢6 dac dich loc béng ap suét thép. Tinh ché san
phim tho bang sic ky pha dao diéu ché st dung 5 mM dung dich NHsHCO; trong
nuée va MeCN lam dung méi rira giai. Thu gom chit dong phan khong d6i quang rira

giai sau.
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Quy trinh chung II
Budc A

Hoa tan 1 duong luong hgp chét ctia vi du diéu ché chuan bi 2 hodc 1 duong
lwong hop chét cia vi du didu ché chuén bi 3, 2 duong luong rugu thich hop (trr khi
duoc chi ra khac) va 2 duong lugng PPhs trong toluen kho (0,2M d6i v6i phenol). Cho
2 duong lugng di-tert-butyl azodicarboxylat vao va khudy hdn hop & 60 °C trong nito
cho dén khi quan sat thdy khong con chuyén hoa. Lam bay hoi cac chét d& bay hoi
bing 4p sudt thap va tinh ché hop chat trung gian thd bang sic ky nhanh sir dung etyl

axetat va metanol lam dung moi rira giai.
Budéc B

Hoa tan hop chit trung gian thu dugc trong dioxan-nude 1:1 (10 mL/mmol) va
cho 10 duong lvgng Cho LiOH x H>O vao. Khuay hén hop & nhiét d trong phong cho
dén khi quan sat thiy khong con chuyén héa nira. Sau d6, pha lodng bang nuée mubi,
trung hoa bang dung dich HCI 2M trong nuéc, va chiét bang DCM. Lam kho cac pha
hitu co thu gom duge trén MgSOs, loc va cd dic dich loc bﬁng ap suét thép. Tinh ché
san pham tho bang sic ky pha dio diéu ché sir dung 5 mM dung dich NHsHCOs trong
nuéce va MeCN lam dung moi rira giai. Thu gom chéit ddng phan khong dbi quang rira

giai sau.
Quy trinh chung III
Buéc A

Cho 1,5 duong luong DSC va 3 duong lugng TEA vao dung dich 1 duong
lugng hop chat cia vi du didu ché chuin bi 5 trong axetonitril kh6 (15 mL/mmol) va
khudy hdn hop trong mot gid & nhiét do trong phong. Cho 2 duong lugng amin thich
hop vao hdn hop thu duge va khudy tiép trong 1 gitr & nhiét do trong phong. Bom hdn
hop phan tng truc tiép vao cot silic oxit nhanh (160 g/mmol, d4 nap EtOAc) va chay
sdc ky st dung EtOAc va MeOH (chira 1,2 % NH3) lam dung moi rira giai.

Budc B
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Hoa tan san phdm ciia Buéc A trong dioxan-nuée (1:1, 10 mL/mmol) va cho 10
duong luong LiOH x H20 vao. Khudy hén hop & nhiét do trong phong cho dén khi
quan sat thdy khong con chuyén hoa nita. Sau d6, trung hoa bang HCI 2M va bom truc
tiép vao cot RP18 va chay sic ky st dung dung dich NHsHCO3 5 mM trong nude va

MeCN lam dung moi rira giai. Thu gom chét ddng phan khong d6i quang rira giai sau.
Quy trinh chung IV
Buéc A

Hoa tan 1 duong lugng dan xuét phenol thich hop, 2 duong lugng dan xuét
ruou thich hop, va 2 duong lugng PPhs trong toluen kho (0,2M dbi voi phenol) trdng
khi quyén Na, sau d6 cho 2 duong lugng di-ferz-butyl azodicarboxylat vao va khudy
hdn hop & 60 °C cho dén khi quan sat thiy khong con chuyén hoéa. Co diac hdn hop
phan tng bang ap suét thip va tinh ché phan cin bang sic ky nhanh st dung heptan va

EtOAc lam dung moi rira gidi.
Buéc B

Hoa tan 1 duong lwong dan xuét phenol thu duge & Buéc A trong THF kho.
Lam lanh dung dich xudng -78 °C trong khi quyén argon va sau d6 cho nho giot 1,2
duong lugng "BuLi (1,6M trong hexan) vao. Sau 15 phut, cho nho giot 1,5 duong
lwong 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan vao. Léy bé lam lanh ra va
dé hdn hop 4m tir tr dén nhiét do trong phong Cham dit phan tng bang céch t6i hon
hop bang dung dich NH4Cl1 va chiét bang EtOAc. Co ddc cac 16p hitu co thu gom duge
bing 4p sudt thdp va tinh ché san phim tho bing sic ky nhanh st dung heptan va

EtOAc lam dung mdi rira giai.
Quy trinh chung V

1 duong lugng hop chét cua vi du didu ché chuédn bi 1, 3 duong lwong din Xudt
axit boronic thich hop, 4,5 duong lugng xesi cacbonat va 0,15 duong luong
bis(PPhs)paladi(Il) diclorua trong dioxan (30 mL/mmol) va nuéc (15 mL/mmol) dugc
khudy trong khi quyén N> & 60 °C cho dén khi quan sat thdy khong con chuyén hoéa.
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Lam lanh hdn hgp phan tng xudng nhiét do trong phong, sau dé cho 20 duong luong
LiOH x H20 (832 mg/mmol) vao va khudy hdn hop cho dén khi quan sat thdy khong
con chuyén hoa. Pha lodng hon hop phan tmg béng nudec mudi, didu chinh d6 pH dén 6
bang HCI 1M, sau d6 loc hdn hop va rira chét két tua bang dioxan. Lam bay hoi cic
chét d& bay hoi trong dich loc bang 4p suat thap va tinh ché phan cin bang sic ky pha
d4o diéu ché st dung dung dich NHsHCOs3 25 mM trong nude va MeCN lam dung

moi rira giai.
Vi du thwe hién sang che

Vi du didu ché chuén bi 1: Etyl (2R)-2-[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy-3-[2-[(2-clopyrimidin-
4-yl)metoxy|phenyl]propanoat

Budgce A: 6-iodo-3H-thieno[2,3-d]pyrimidin-4-on

Nap 433 mL dung dich axit axetic, 13 mL axit sulfuric va 87 mL nudc vao binh
d4y 2 L c6 1p thiét bi khudy co hoc, nhiét ké va thiét bi ngung tu hdi lwu. Cho 69,3 g
3 H-thieno[2,3-d]pyrimidin-4-on (0,46 mol), 51,9 g axit periodic (0,23 mol) va 104 g
iot (0,41 mol) vao dung dich duoc khudy dugc gia nhiét dén 60 °C trong 1 gid. Lam
lanh huyén phu thu dugc xuéng nhiét do trong phong, loc ra, rura bé‘mg hdn hop axit
axetic va nude (5:1) va sau d6 bang dietyl ete. Lam kho chét rin dang tinh thé mau be

thu dugc bang khong khi, thu dugc 6-iodo-3 H-thieno[2,3-d[pyrimidin-4-on.
'H NMR (500 MHz, DMSO-d¢) & 12,57 (br s, 1H), 8,09 (s, 1H), 7,65 (s, 1H).
13C NMR (125 MHz, DMSO-ds) 6 168,3, 155,9, 146,1, 130,8, 126,7, 76,4.
Budce B: 4-(,;10-6-iodo-thien0[2,3-d]pyrimidin

Cho 113 mL oxyclorua phosphoro va 35 mL N,N-dimetylanilin (0,29 mol) vao
binh day tron 1L c6 1ap thiét bi khudy co hoc, nhiét ké, thiét bi ngung tu hdi luu va
éng CaCl,. Cho timg phén 75,54g 6-iodo-3H-thieno[2,3-d]pyrimidin-4-on (tir Budc A)
(0,27 mol) vao hdn hop trong 5 phut. Khudy hdn hop phéan tmg & 105 °C trong 1 gio.

Lam lanh huyén phu thu dwgc xudng 10 °C, loc va rira bang hexan. Cho san pham thd

-31-



40173

vao nudc da va khuéy trong 10 phut, loc ra, va rira béng nudc lanh, dietyl ete va lam
kho bing khong khi, thu dugc 4-clo-6-iodo-thieno[2,3-d]pyrimidin & dang chét rin
dang tinh thé mau be.

"H NMR (500 MHz, DMSO-ds) 6 8,89 (s, 1H), 7,98 (s, 1H).
13C NMR (125 MHz, DMSO-de) 8 172,3, 152,9, 151,9, 131,1, 128,9, 86.,5.
Budce C: 5-Bromo-4-clo-6-iodo-thieno[2,3-d]pyrimidin

Nap 600 mL MeCN vao binh d4y trong 2 L c6 lap thiét bi khudy co hoc, nhiét
ké va thiét bi suc. Cho 84,9 g 4-clo-6-iodo-thieno[2,3-d]pyrimidin (tir Budc B) (0,29
mol), 50,9 g NBS (0,29 mol) va 8,5 mL phuc chét axit tetrafloboric dietyl ete. Khudy
hdn hop phéan mg & nhiét do trong phong trong 16 gid. Cho 1am ba lan 22,9 g (0,12
mol) NBS vao hdn hop. Sau khi 1am lanh huyén phii xuéng 0 °C va khudy thém 1 gio,
loc chét két tha ra, va rira bang axetonitril va lam kho bang khong khi, thu duoc 5-

bromo-4-clo-6-iodo-thieno[2,3-d]pyrimidin & dang chét rin dang tinh thé mau be.
'H NMR (400 MHz, DMSO-ds) & 8,88 (s, 1H).

13C NMR (100 MHz, DMSO-de) 8 171,3, 152,9, 152,3, 126,0, 112.4, 92.9.

Budgce D: 5-bromo-4-clo-6-(4-flophenyl)thieno[2,3-d[pyrimidin

Cho 75,08 g 5-bromo-4-clo-6-iodo-thieno[2,3-d]pyrimidin (tr Bude C) (200
mmol), 53,63 g 2-(4-flophenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (240 mmol),
130 g xesi cacbonat (400 mmol), 2,245 g Pd(OAc) (10 mmol) va 8,50 g ‘BuXPhos
(20 mmol) vao binh 2 L. Cho 600 mL. THF va 200 mL nuéc vao, va sau do khudy qua
dém & 70 °C trong khi quyén argon. Lam bay hoi THF, va sau d6 thu gom san pham
biang cach loc. Chiéu séng siéu 4m vao san pham tho trong 250 mL MeCN va loc lai.
Sau d6, két tinh 5-bromo-4-clo-6-(4-flophenyl)thieno[2,3-d]pyrimidin tr EtOH/THF
(2:1). '"H NMR (400 MHz, DMSO-d¢): 9,02 (s, 1H), 7,80-7,77 (m, 2H), 7,47-7,43 (m,
2H).

Budc E: [2-(bromometyl)phenyl]axetat
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Cho 60,07 g 2-metylphenyl axetat (400 mmol) va 106,8 g NBS (600 mmol) vao
binh 1 L. Cho 500 mL xyclohexan vao, va sau do déng thoi véi khuéy manh, cho
3,284 ¢ AIBN (20 mmol) vao trong 30 phiit. Khudy hdn hgp & 80 °C cho dén khi quan
sat thdy khong con chuyén hoéa nita, sau d6 lam lanh xubng nhiét d6 trong phong Loc
chét két taa ra va rira bang xyclohexan. C6 dic nuée cai bang 4p suat thip, va san

phém tho dugc stir dung 6 Budc B ma khong can tinh ché thém.
Budce F: Etyl 2-axetoxy-3-(2-hydroxyphenyl)propanoat

Cho 23,10 g LiCl khan (545 mmol) va 65,36 g ZnCl, khan (479,6 mmol) vao
binh 2 L, sau d6 lam kho & 160 °C véi ap suat 0,1 mmHg (13 Pa) trong 1 gid. Sau khi
lam lanh xubng nhiét do trong phong trong khi quyén argon, cho 26,49 g phdi tién
magie (1090 mmol) va 1 L THF kho dugc lam lanh truée (0 °C) vao. Nhing hdn hop

thu duogc vao bé da, va sau d6 khudy trong 30 phut.

Hoa tan 100 g [2-(bromometyl)phenyl]axetat (tir Buéc E) (~ 436 mmol) trong
120 mL THF kho va cho vao céc chét vo co dugc 1am lanh tir truée néu trén trong 15
phut. Sau khi bb sung hdn hop phan tmg, khudy hdn hop thu dugc trong 45 phut dong
thoi gilt nhiét d§ trong khoang 0-5 °C. Cho 64,82 mL etyl 2-oxoaxetat (654 mmol,
50 % trong toluen) vao hdn hop trong 5 phut va khudy hdn hop thu dugc trong 15 phit

nira.

Loai b6 céc chit vo co con lai ra khéi hdn hop béng cach loc, va sau do cho 500
mL MeOH vao dich loc. Khudy hén hop cho dén khi nhom axetyl ndi phan t& di
chuyén tir oxy phenol dén oxy alkyl. Cho 30 mL axit axetic vao hdn hop, sau d6 lam
bay hoi céac chét d& bay hoi bang ap sut thap. Cho 350 mL nuéc vao phan cin va
chiét bang EtOAc. Rira cac 16p hitu co thu gom duge bang NaHCOs bio hoa va bang
nude mudi, va sau d6 1lam kho trén MgSOs, loc va 1am bay hoi bang 4p suét thap. Cho
100 mL hexan vao phan cin va khudy trong 30 phut & 0 °C. Thu gom céc tinh thé mau
tréng duoc tao ra béng cach loc va rtra béng hexan, thu duoc etyl 2-axetoxy-3-(2-
hydroxyphenyl)-(rac). '"H NMR (500 MHz, DMSO-ds) & 9,53 (s, 1H), 7,06 (t, 1H),
7,04 (d, 1H), 6,79 (d, 1H), 6,71 (t, 1H), 5,10 (dd, 1H), 4,05 (q, 2H), 3,06 (dd, 1H), 2,94
(dd, 1H), 2,00 (s, 3H), 1,09 (t, 3H).
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Budc G: Etyl (2R)-2-axetoxy-3-(2-hydroxyphenyl)propanoat va etyl (25)-2-axetoxy-
3-(2-hydroxyphenyl)propanoat

Tach cac chat dbng phan d6i anh coa etyl 2-axetoxy-3-(2-
hydroxyphenyl)propanoat (tir Buéc F) bang sic ky khong dbi xtmg chiral. Cot: OD;
Dung moi rira giai: heptan / EtOH; thu gom chét ddng phan dbi anh rira gidi trudc &
dang etyl (25)-2-axetoxy-3-(2-hydroxyphenyl)propanoat v6i lugng du chét ddng phan
dbi anh 99,8 % va thu gom chét ddng phan ddi anh rira giai sau & dang etyl (2R)-2-
axetoxy-3-(2-hydroxyphenyl)propanoat véi luong du chét déng phan ddi anh 99,9 %.

Bud6c H: (4-bromo-2-clo-phenoxy)-trimetyl-silan

Hoa tan 20,8 g 4-bromo-2-clo-phenol (100 mmol) trong 150 mL THF khd, sau
do cho 24,2 g HMDS (150 mmol) vao. Khudy hén hop phan ting & 85 °C trong Khi
quyén argon trong 1,5 gio, sau d6 c6 dac bing 4ap suét thip, thu dugc san phim, san
phim nay dugc st dung ma khong can tinh ché thém. 'H NMR (200 MHz, CDCls):
7,49 (d, 1H), 7,23 (dd, 1H), 6,75 (d, 1H), 0,26 (s, 9H).

Budc I: 4-bromo-2-clo-3-metyl-phenol

Cho nhé giot 48 mL dung dich "BuLi trong hexan (2,5 M, 120 mmol) vao dung
dich 12,1 g DIPA kho (120 mmol) trong 250 mL THF khd & -78 °C trong khi quyén
argon. Khudy hdn hop trong 30 phut ciing & nhiét do nay, sau d6 cho nho giot 28,0 g
(4-bromo-2-clo-phenoxy)-trimetyl-silan (tir Budc H) (100 mmol) vao. Sau 2,5 gid, cho
nhoé giot 21,3 g Mel (150 mmol) vao, sau do ]y bé 1am lanh ra va khudy hén hop qua
dém. Dép tit phan Gng bing cach toi bing 100 mL dung dich NH4OH va 200 mL dung
dich NH4CI va chiét bing EtOAc, 1am kho trén Na>SOq, loc va ¢b dic bang ap suat
thip. Hdi luu vai 14n sén phim t6i mau thu dugc véi hexan tinh khiét (nhitng phan
phéan udc 150-150 mL) va léng gan, thu dugc nhya mau den & bén dudi. Co dac cac
pha hitu co thu gom dugc bing 4p suét thap, thu duge 19,0 g 4-bromo-2-clo-3-metyl-

phenol, san pham thé nay dugc st dung ma khong can tinh ché thém.

I'H NMR (200 MHz, CDCls): 7,32 (d, 1H), 6,76 (d, 1H), 5,62 (s, 1H), 2,49 (s, 3H).
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Budc J: (4-bromo-2-clo-3-metyl-phenoxy)-trimetyl-silan

Cho 20,8 g HMDS (129 mmol) vao dung dich 19,0 g 4-bromo-2-clo-3-metyl-
phenol (tr Bude I) (86,0 mmol) trong 150 mL THF kho. Khu4y hdn hop & 85 °C trong
binh khi argon trong 1,5 gi¢ va sau do6 cd dac bang 4p sut thap. (4-bromo-2-clo-3-
metyl-phenoxy)-trimetyl-silan thu dugc duge st dung ma khong can tinh ché thém. 'H
NMR (200 MHz, CDCls): 7,30 (d, 1H), 6,63 (d, 1H), 2,50 (s, 3H), 0,28 (s, 9H).

Buéc K: 2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol

Lam lanh dung dich 25,2 g (4-bromo-2-clo-3-metyl-phenoxy)-trimetyl-silan (tur
Bude J) (86,0 mmol) trong 250 mL THF kho xubng -78 °C trong khi quyén argon va
sau d6 cho nho giot 38 mL "BuLi trong hexan (2,5M, 94,6 mmol) vao. Sau 5 phut, cho
nho giot 19,2 g 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (103 mmol) vao.
LAy bé lam lanh ra va d& hdn hop 4m tir tir dén nhiét do trong phong Sau do, cho hén
hop vao 200 mL dung dich NH4ClI va chiét bang EtOAc. Cé ddc céc 16p hitu co thu
gom dugc bang 4p suét thap va cho qua dém silica gel st dung hexan va EtOAc lam
dung mdi rira giai. Tai két tinh san pham tho tir hdn hop EtOAc va hexan, thu dugc 2-
clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl) phenol. TH NMR (500
MHz, DMSO-ds): 10,40 (s, 1H), 7,42 (d, 1H), 6,80 (d, 1H), 2,49 (s, 3H), 1,27 (s, 12H).

Budc L: 1-[2-[2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy]etyl]-4-metyl-piperazin

Hoa tan 10,0g 2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
ylphenol (tr Bude K) (37,2 mmol), 8,7 g 2-(4-metylpiperazin-1-yl)etanol (60,3
mmol) va 15,8 g PPh; (60,3 mmol) trong 100 mL toluen kho va sau d6 cho nhé giot 27
mL dietyl azodicarboxylat (60,3 mmol, dung dich 40 % trong toluen) vao. Khuiy hén
hop & 50 °C trong khi quyén argon trong 1,5 gid. Lam bay hoi céc chét dé bay hoi
bang 4p suat thip va cho 100 mL EO vao. Loc céc tinh thé mau tring dugc két tia ra
va rira bang Et,0. C6 dic dich loc bang ap suét thip va tinh ché bang sic ky nhanh st
dung CHCI; va MeOH lam dung mdi rtra giai. Két tinh ddu mau nau sang thu dugc tr

hexan, thu duwoc 1-[2-[2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
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yl)phenoxy]etyl]-4-metyl-piperazin ¢ dang chét rdn mau tring nhat. 'H NMR (500
MHz, DMSO-de): 7,56 (d, 1H), 6,99 (d, 1H), 4,15 (t, 2H), 2,72 (t, 2H), 2,51 (s, 3H),
2,50 (br s, 4H), 2,29 (br s, 4H), 2,13 (s, 3H), 1,29 (s, 12H).

Buéc M: Etyl (2R)-2-axetoxy-3-[2-[(2-clopyrimidin-4-yl)metoxy]phenyl]propanoat

Cho 9,06 g etyl (2R)-2-axetoxy-3-(2-hydroxyphenyl)propanoat (tr Bu6c G, 36
mmol), 7,12 g 2-clo-4-(clometyl)pyrimidin (44 mmol), 5,97 g K2COs3 (44 mmol) va
1,22 g KI (1,22 mmol) vao binh 250 mL. Cho 70 mL. DMF vao va khudy hdn hop &
nhiét d6 trong phong trong N> cho dén khi quan sat thiy khong con chuyén hoa. Sau
d6, pha loing hdn hop phan tmg bang nude va sau d6 chiét bang EtOAc. Lam kho cic
16p hitu co thu gom dugc trén NaxSOs4, loc va ¢6 dac bang ap suat thap. Tinh ché san
phdm tho bing séc ky nhanh st dung heptan va EtOAc lam dung moi rira giéi, thu
dugc etyl (2R)-2-axetoxy-3-[2-[(2-clopyrimidin-4-yl)metoxy]phenyl]propanoat. H
NMR (500 MHz, DMSO-ds) & 8,86 (d, 1H), 7,69 (d, 1H), 7,25 (td, 1H), 7,23 (dd, 1H),
7,03 (d, 1H), 6,95 (td, 1H), 5,30 (d, 1H), 5,25 (d, 1H), 5,16-5,13 (m, 1H), 4,07 (qm,
2H), 3,28 (dd, 1H), 3,09 (dd, 1H), 2,00 (s, 3H), 1,09 (t, 3H).

Buéc N: Etyl (2R)-3-[2-[(2-clopyrimidin-4-yl)metoxy]phenyl]-2-hydroxy-propanoat

Hoa  tan 8,568 g etyl (2R)-2-axetoxy-3-[2-[(2-clopyrimidin-4-
yl)metoxy]phenyl]propanoat (tr Buéc M) (23 mmol) trong 100 mL etanol, sau d6 cho
1,8 mL dung dich natri etoxit (1,0M trong etanol) vao va khudy cho dén khi quan sat
thay khong con chuyén hoa. Pha lodng hon hgp phan ung bang nudc va chiét bang etyl
axetat. Lam kho céac 16p hitu co thu gom dugc trén NaxSO4, loc va ¢d dic bang ap suét
thip. Tinh ché san pham thd bang sic ky nhanh sir dung heptan va EtOAc lam dung
mdi roa giai, thu duge etyl (2R)-3-[2-[(2-clopyrimidin-4-yl)metoxy]|phenyl]-2-
hydroxy-propanoat. 'H NMR (500 MHz, DMSO-ds) 6 8,84 (d, 1H), 7,70 (d, 1H), 7,20
(m, 1H), 7,19 (dm, 1H), 7,00 (dm, 1H), 6,91 (m, 1H), 5,52 (d, 1H), 5,27 (d, 1H), 5,24
(d, 1H), 4,06 (m, 1H), 4,04 (m, 1H), 3,13 (dd, 1H), 2,84 (dd, 1H), 1,11 (t, 3H).

Budce O: Hop chét cua vi du diéu ché chuén bi 1
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Hoa tan 17,18 g 5-bromo-4-clo-6-(4-flophenyl)thieno[2,3-d]pyrimidin (tir Budc
D, 50 mmol) va 18,52 g etyl (2R)-3-[2-[(2-clopyrimidin-4-yl)metoxy]phenyl]-2-
hydroxy-propanoat (tir Bugc N, 55 mmol) trong 250 mL THF kho, sau d6 cho 48,87 g
Cs2COs (150 mmol) vao va khudy hén hop & 70 °C trong N2 cho dén khi quan sét thay
khong con chuyén héa. Lam lanh hon hgp phéan ung xubng nhiét dd trong phong, sau
d6 cho 2,17 g 1-[2-[2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy]etyl]-4-metyl-piperazin (tr Buéc L, 55 mmol), 560 mg AtaPhos (2,5
mmol) va 250 mL H,O vao, va khudy hén hop trong nito & 70 °C cho dén khi quan sat
thiy khong con chuyén héa. Sau d6, pha lodng bang EtOAc va nuée mubi. Sau khi
tach pha, chiét pha nuéc bang EtOAc. Thu gom céc 16p hitu co va lam kho trén
Na»SOq, loc va ¢b dic bing ap suét thap. Tach san phim bang sic ky nhanh sir dung
EtOAc va MeOH (chira 1,2 % NH3) l1am dung méi rtra gidi. Thu dugce hop chét cua vi

du diéu ché chuén bi 1 & dang hdn hop céc chit ddng phéan can quay.

'H NMR (500 MHz, DMSO-ds) 5 8,87(dd, 1H), 8,60 (s, 1H), 7,69 (dd, 1H), 7,35-7,26
(m, 2H), 7,22 (t, 2H), 7,20-7,10 (m, 2H), 7,02-6,91 (m, 1H), 6,87 (d, 1H), 6,72 (t, 1H),
6,15 (d, 1H), 5,47 (dd, 1H), 5,22 (s, 2H), 4,29-4,11 (m, 2H), 4,10-4,00 (m, 2H), 3,15-
2,15 (br s, 8H), 3,13 (dd, 2H), 2,73-2,65 (m, 2H), 2,09 (s, 3H), 1,86 (s, 3H), 1,06 (t,
3H).

(M+2H)** =416,1197.

Vi du diéu ché chuén bi 2: Etyl (2R)-2-[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy-3-[2-[[2-(3-
hydroxyphenyl)pyrimidin-4-yl]metoxy |phenyl]propanoat

Thuc hién theo Quy trinh chung I, Buéc A va st dung 3-(4.4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenol 1am dan xuét axit boronic thich hgp, thu dugc hop chit

ctia vi du diéu ché chudn bi 2 & dang hdn hop cac chat dong phan khong d6i quang.

1H NMR (500 MHz, DMSO-d6) 8 9,65 (br s, 1H), 8,95 (d, 1H), 8,58 (s, 1H), 7,88-
7,80 (m, 2H), 7,57 (d, 1H), 7,33 (d, 1H), 7,32-7,27 (m, 2H), 7,3 (t, 1H), 7,24-7,14 (m,
4H), 7,05 (d, 1H), 6,94-6,90 (dm, 1H), 6,78-6,73 (tm, 1H), 6,30 (dd, 1H), 5,51 (dd,
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1H), 5,30 (d, 1H), 5,24 (d, 1H), 4,26-4,00 (m, 4H), 3,17 (dd, 1H), 2,76 (br s, 2H), 2,58
(dd, 1H), 2,42 (br s, 3H), 3,00-2,30 (br s, 8H), 1,86 (s, 3H), 1,06 (t, 3H).

(MA+2H)> = 445,1524.

Vi du didu ché chuén bi 3: Etyl (2R)-2-[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy-3-[2-[[2-(4-
hydroxyphenyl)pyrimidin-4-ylJmetoxy]phenyl]propanoat

Thuc hién theo Quy trinh chung I, Buéc A va st dung 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenol 1am din xuat axit boronic thich hop, thu duge hop chét

ctia vi du didu ché chudn bi 3 & dang hdn hop céc chit ddng phan khong ddi quang.

'H NMR (500 MHz, DMSO-dg) 5 10,01 (s, 1H), 8,86 (d, 1H), 8,58 (s, 1H), 8,24 (d,
2H), 7,46 (d, 1H), 7,33 (d, 1H), 7,32-7,27 (m, 2H), 7,21 (t, 2H), 7,21-7,15 (m, 2H),
7,04 (d, 1H), 6,87 (d, 2H), 6,74 (t, 1H), 6,29 (d, 1H), 5,52 (dd, 1H), 5,26 (d, 1H), 5,20
(d, 1H), 4,19 (br s, 2H), 4,10-4,00 (m, 2H), 3,16 (dd, 1H), 3,03-2,41 (m, 13H), 2,56
(dd, 1H), 1,86 (s, 3H), 1,05 (t, 3H).

(M+2H)*" = 445,1517.

Vi du didu ché chudn bi 4a: 2-[2-[(2,2-dimetyl-1,3-dioxolan-4-yl)metoxy]phenyl]-
4,4,5,5-tetrametyl-1,3,2-dioxaborolan

Thuc hién theo Quy trinh chung IV, ding 2-iodophenol lam phenol thich hop
va (2,2-dimetyl-1,3-dioxolan-4-yl)metanol lam rugu thich hop, thu dugc vi du diéu

ché chuan bi 4a.

'H NMR (500 MHz, DMSO-ds) & 7,50 (dd, 1H), 7,41 (tm, 1H), 6,98 (d, 1H), 6,93 (td,
1H), 4,37-4,31 (m, 1H), 4,08-4,02 (m, 2H), 4,03 (dd, 1H), 3,96 (dd, 1H), 1,36 (s, 3H),
1,30 (s, 3H), 1,27 (s, 12H).

Vi du diéu ché chuén bi 4b: 2-[2-[2-(2-metoxyetoxy)etoxy|phenyl]-4,4,5,5-tetrametyl-

1,3,2-dioxaborolan
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Thuc hién theo Quy trinh chung IV, ding 2-iodophenol lam phenol thich hop
va 2-(2-metoxyetoxy)etanol lam ruou thich hop, thu dugc hop chét cta vi du diéu ché

chuén bi 4b.

'H NMR (500 MHz, DMSO-de) & 7,48 (dm, 1H), 7,42-7,37 (m, 1H), 6,94 (dm, 1H),
6,92-6,90 (m, 1H), 4,05-4,01 (m, 2H), 3,76-3,72 (m, 2H), 3,70-3,67 (m, 2H), 3,46-3,43
(m, 2H), 3,24 (s, 3H), 1,26 (s, 12H).

Vi du diéu ché chuén bi 4c: 2-[2-[2-[2-(2-metoxyetoxy)etoxy]etoxy]phenyl]-4,4,5,5-

tetrametyl-1,3,2-dioxaborolan

Thuc hién theo Quy trinh chung IV, ding 2-iodophenol 1am phenol thich hgp
va 2-[2-(2-metoxyetoxy)etoxy]etanol lam ruou thich hgp, thu dwgc hop chét cua vi du
didu ché chuén bi 4c. 'TH NMR (500 MHz, DMSO-de) & 7,48 (dm, 1H), 7,49-7,46 (m,
1H), 6,94 (dm, 1H), 6,93-6,89 (m, 1H), 4,04-4,01 (m, 2H), 3,75-3,72 (m, 2H), 3,71-
3,39 (m, 8H), 3,22 (s, 3H), 1,26 (s, 12H).

Vi du diéu ché chudn bi 4d: 2-[2-(2-metoxyetoxymetyl)phenyl]-4,4,5,5-tetrametyl-

1,3,2-dioxaborolan
Buédc A: 1-bromo-2-(2-metoxyetoxymetyl)benzen

Cho tirng phan nho 4,03 g natri hydrua (100,8 mmol, 60 % trong dau, 3 duong
lugng) vao 20 mL 2-metoxyetanol (672 mmol, 20 duong lugng) & 0 °C. Sau khi khudy
trong 30 phut, cho 8,40 g 1-bromo-2-(bromometyl)benzen (33,6 mmol, 1 duong
lugng) vao, sau d6 14y hén hop phan tng ra khoi bé lam lanh va khudy tiép & nhiét do
trong phong cho dén khi quan sat thiy khong con chuyén héa. Pha logng hon hop phan
tng bang EtOAc va nuéc mudi. Sau khi chiét, rira pha hitu co bang nude mudi va lam
kho trén MgSO4, loc va cd dac bing 4p suét thip. Tinh ché san pham tho bang sic ky
nhanh st dung heptan va EtOAc 1am dung moéi rira giai, thu dugc 1-bromo-2-(2-
metoxyetoxymetyl)benzen. 'H NMR (400 MHz, DMSO-ds) & 7,60 (d, 1H), 7,49 (d,
1H), 7,39 (t, 1H), 7,24 (t, 1H), 4,52 (s, 2H), 3,63 (dd, 2H), 3,51 (dd, 2H), 3,27 (s, 3H).

Bué6c B: Hop chét cua vi du didu ché chuén bi 4d
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Chuyén hoa san phim tir Buéc A thanh boronic este thich hop theo Quy trinh
chung IV, Bu6c B, thu dugc hop chit ciia vi du diéu ché chuan bi 4d. '"H NMR (400
MHz, DMSO-ds) & 7,80 (d, 1H), 7,50 (d, 1H), 7,43 (t, 1H), 7,28 (t, 1H), 4,85 (s, 2H),
3,66 (dd, 2H), 3,59 (dd, 2H), 3,41 (s, 3H), 1,36 (s, 12H).

Vi du didu ché chudn bi 4e: 4.4,5,5-tetrametyl-2-[2-(2-tetrahydropyran-2-
yloxyetoxymetyl) phenyl]-1,3,2-dioxaborolan

Budc A: 2-[2-[(2-iodophenyl)metoxy JetoxyJtetrahydropyran

Cho timg phan nho 440 mg natri hydrua (11 mmol, 60 % trong dau, 1,1 duong
lwong) vao dung dich 2,34 g (2-iodophenyl)metanol (10 mmol, 1 duwong lugng) trong
25 mL DMF khé & 0°C. Sau khi khudy trong 30 phat, cho 2,5 g 2-(2-
bromoetoxy)tetrahydropyran (12 mmol, 1,2 duong luong) vao, sau do 14y hén hop
phéan tng ra khéi bé 1am lanh va khudy tiép & 50 °C cho dén khi quan sat thdy khong
con chuyén héa. Pha lodng hon hop phan ung bang EtOAc va nudc mudi. Sau khi
chiét, rira pha hitu co bang nuéc mudi va lam kho trén MgSOs, loc va ¢b dic bang ap
sudt thap. Tinh ché san phim thé bang sic ky nhanh st dung heptan va EtOAc lam
dung moi ria giai, thu duogc 2-[2-[(2-iodophenyl)metoxy]etoxy]tetrahydropyran. H
NMR (400 MHz, CDCls) & 7,83 (d, 1H), 7,50 (d, 1H), 7,36 (t, 1H), 6,99 (t, 1H), 4,70
(t, 1H), 4,59 (s, 2H), 3,98-3,88 (m, 2H), 3,79-3,76 (m, 2H), 3,73-3,68 (m, 1H), 3,56-
3,51 (m, 1H), 1,94-1,83 (m, 1H), 1,80-1,73 (m, 1H), 1,70-1,52 (m, 4H).

Bué6c B: Hop chét ctia vi du didu ché chuén bi 4e

Cho 4,24 mL 'PrMgCl x LiCl (5,52 mmol, 1,3M trong THF, 2 dwong lugng)
vao dung dich 1,0 g san pham tir Buéc A (2,76 mmol, 1 duong lugng) trong 15 mL
THF kho ¢ 0 °C trong 2 phut. Sau 10 phut khuéy, cho 1,40 mL 2-isopropoxy-4.,4,5,5-
tetrametyl-1,3,2-dioxaborolan (6,9 mmol, 2,5 duong luong) vao, sau do khuéy 00 °C
cho dén khi quan sat thiy khong con chuyén hoa. Pha loing hdn hop phan tng bang
FtOAc va nude mudi. Sau khi chiét, rira pha hitu co bang nuée mudi va 1am kho trén
MgSOs, loc va ¢b dic bang ap suét thip. Tinh ché san phim tho bang sic ky nhanh sit

dung heptan va EtOAc lam dung moi rira giai, thu dugc hop chét cua vi du didu ché
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chuén bj 4e. '"H NMR (400 MHz, CDCls) & 7,80 (d, 1H), 7,53 (d, 1H), 7,44 (t, 1H),
7.28 (1, 1H), 4,87 (s, 1H), 4,68 (t, 2H), 3,94-3,87 (m, 2H), 3,76-3,64 (m, 3H), 3,54-
3,49 (m, 1H), 1,93-1,82 (m, 1H), 1,78-1,71 (m, 1H), 1,69-1,52 (m, 4H).

Vi du didu ché chudn bi 4f  2-[2-[(2,2-dimetyl-1,3-dioxolan-4-
yl)metoxymetyl]phenyl]-4.4,5,5-tetrametyl-1,3,2-dioxaborolan

Budc A: 4-[(2-bromophenyl)metoxymetyl]-2,2-dimetyl-1,3-dioxolan

Cho timg phan nhé 440 mg natri hydrua (11 mmol, 60 % trong dau, 1,1 duong
luong) vao dung dich 1,3 mL (2,2-dimetyl-1,3-dioxolan-4-yl)metanol (11 mmol, 1,1
duong lugng) trong 25 mI DMF kho ¢ 0 °C. Sau khi khudy trong 30 phut, cho 2,5 g
1-bromo-2-(bromometyl)benzen (10 mmol, 1 duong lugng) vao, sau do 14y hdn hop
phan @ng ra khéi bé 1am lanh va va khudy & nhiét do trong phong cho dén khi quan sét
thay khong con chuyén héa. Pha loang hdn hop phéan tng bing EtOAc va nuée mudi.
Sau khi chiét, rtra pha hiru co bing nudc mudi va lam kho trén MgSOs, loc va ¢d dic
bang 4p sut thap. Tinh ché san phim tho bang sic ky nhanh st dung heptan va EtOAc
lam dung moéi rira giai, thu dugc 4-[(2-bromophenyl)metoxymetyl]-2,2-dimetyl-1,3-

dioxolan.

IH NMR (400 MHz, CDCls) § 7,55 (d, 1H), 7,49 (d, 1H), 7,33 (t, 1H), 7,17 (t, 1H),
4,65 (dd, 2H), 4,36 (qui, 1H), 4,11 (dd, 1H), 3,82 (dd, 1H), 3,67 (dd, 1H), 3,59 (dd,
1H), 1,46 (s, 3H), 1,39 (s, 3H).

Budc B: Hop chét ctia vi du diéu ché chudn bi 4f

Chuyén hoa san phdm tir Buéc A thanh boronic este thich hop theo Quy trinh
chung IV, Buéc B, thu duoc hop chét cta vi du diéu ché chuin bi 4f. 'TH NMR (400
MHz, DMSO-d¢) 8 7,65 (d, 1H), 7,45 (t, 1H), 7,41 (d, 1H), 7,29 (t, 1H), 4,68 (dd, 2H),
4,20 (qui, 1H), 3,98 (dd, 1H), 3,62 (dd, 1H), 3,51-3,42 (m, 2H), 1,30 (s, 3H), 1,30 (s,
12H), 1,26 (s, 3H).

Vi du didu ché chuin bi 4g:  4.4,5,5-tetrametyl-2-[3-(2-tetrahydropyran-2-
yloxyetoxymetyl)phenyl]-1,3,2-dioxaborolan

-41-



40173

Budce A: 2-[2-[(3-iodophenyl)metoxy]etoxy |Jtetrahydropyran

Cho tirng phan nho 440 mg natri hydrua (11 mmol, 60 % trong dau, 1,1 duong
luong) vao dung dich 2,34 g (3-iodophenyl)metanol (10 mmol, 1 duong lugng) trong
25 mL DMF khé & 0°C. Sau khi khudy trong 30 phat, cho 2,5 g 2-(2-
bromoetoxy)tetrahydropyran (12 mmol, 1,2 dwong luong) vao, sau dé 14y hdn hop
phan ng ra khéi bé 1am lanh va khudy & 50 °C cho dén khi quan sét thay khong con
chuyén hoa. Pha loing hon hop phan tng bang EtOAc va nudc mudi. Sau khi chiét,
rira pha hitu co bang nudc mudi va lam kho trén MgSOs, loc va cd dic bang &p suét
thdp. Tinh ché san phim tho bang sic ky nhanh sit dung heptan va EtOAc lam dung
mdi rira giai, thu dugce 2-[2-[(3-iodophenyl)metoxy]etoxy]tetrahydropyran. MS (EI, 70
eV) m/z (% cudong do tuong dbi, [ion]): 85 (100), 217 (57), 233 (15), 278 (15), 362
(D).

Budc B: Hop chét cua vi du diéu ché chuin bi 4g

Cho 4,24 mL PrMgCl x LiCl (5,52 mmol, 1,3M trong THF, 2 duong luong)
vao dung dich 1,0 g san phdm tir Buéc A (2,76 mmol, 1 dwong lugng) trong 15 mL
THF kho & 0 °C trong 2 phut. Sau 10 phut khudy, cho 1,40 mL 2-isopropoxy-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan (6,9 mmol, 2,5 duong luong) vao, sau do khuéy 00 °C
cho dén khi quan sat thiy khong con chuyén hoa. Pha lodng hon hop phan tmg bang
EtOAc va nuée mudi. Sau khi chiét, rira pha hitu co bang nuéc mubi va 1am kho trén
MgSO4, loc va c¢b dic bang ap suét thap. Tinh ché san pham tho bang sdc ky nhanh sir
dung heptan va EtOAc lam dung mdi rira giai, thu dugc hop chat cta vi du didu ché
chuén bi 4g. '"H NMR (400 MHz, CDCl3) § 7,79 (s, 1H), 7,75 (d, 1H), 7,51 (d, 1H),
7,38 (t, 1H), 4,67 (t, 1H), 4,63 (d, 1H), 4,59 (d, 1H), 3,95-3,83 (m, 2H), 3,71-3,62 (m,
3H), 3,55-3,48 (m, 1H), 1,94-1,47 (m, 6H), 1,37 (s, 12H).

Vi du diéu ché chuin bi 4h: 2-[3-[2-metoxy-1-(metoxymetyl)etoxy]phenyl]-4.4,5,5-

tetrametyl-1,3,2-dioxaborolan

Cho 1954 mg (6,0 mmol, 1,5 duong luong) xesi cacbonat vao dung dich 880
mg (4 mmol, 1 duong luong) 3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol va
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1371 mg (5,0 mmol, 1,25 duong luong) [2-metoxy-1-(metoxymetyl)etyl]4-
metylbenzensulfonat trong 16 mL DMF va khudy & 75 °C trong 16 gio, sau d6 & 85 °C
trong 8 gid. Lam lanh hén hgp phén tng xudng nhiét do trong phong va cb dic bing
ap suit thip. Cho 25 mL nuéc mudi vao phan cin va chiét bang 3 x 25 mL etyl axetat.
Lam kho 16p hitu co thu gom dugc trén MgSO4 va c6 ddc bing 4p sut thap. Tinh ché
phén can bang sic ky nhanh trén silica gel sit dung heptan va etyl axetat lam dung moi
rira giai, thu dugc hgp chét cta vi du diéu ché chuin bi 4h. HRMS dugc tinh toan cho
C17H27BOs: 322,1952; theo thuc té: 323,2025 (M+H).

Vi du diéu ché chuén bi 4i: 2-[4-[2-metoxy-1-(metoxymetyl)etoxy]|phenyl]-4.4,5,5-

tetrametyl-1,3,2-dioxaborolan

Cho 1954 mg (6,0 mmol, 1,5 duong luong) xesi cacbonat vao dung dich 880
mg (4 mmol, 1 duwong lugng) 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol va
1371 mg (5,0 mmol, 1,25 duong lugng) [2-metoxy-1-(metoxymetyl)etyl]-4-
metylbenzensulfonat trong 16 mL DMF va khudy & 75 °C trong 16 gid. Lam lanh hon
hop phan tmg xudng nhiét d6 trong phong va cb dac bang &p suit thap. Cho 25 mL
nu6e mubdi vao phan cin va chiét bang 3 x 25 mL etyl axetat. Lam kho 16p hitu co thu
gom dugc trén MgSO4 va c6 dic bing ap sut thdp. Tinh ché phan can bang sic ky
nhanh trén silica gel st dung heptan va etyl axetat lam dung moi rira gidi, thu dugc
hop chét cua vi du diéu ché chuin bj 4i. HRMS dugc tinh toan cho Ci7H27BOs:
322,1952; theo thuc té: 323,2036 (M+H).

Vi du diéu ché chudn bi 4j: [(2R)-4,5-diaxetoxy-6-metoxy-2-[[3-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenoxy |metyl]tetrahydropyran-3-yl] axetat

Budc A: Metyl 2,3,4-tri-O-axetyl-a-D-mannopyranosit

Hoa tan 2,25 g (4 mmol) metyl 2,3,4-tri-O-axetyl-6-triphenylmetyl-a-D-
mannopyranosit trong 30 mL axit axetic ¢ 85 °C, sau d6 cho 15 mL nuéc vao va
khudy ¢ 90 °C trong 1 gié. Lam lanh xubng nhiét do trong phong, sau d6 rét vao nude

mubi d4 lanh. Loc hdn hop va dich loc dugc chiét bang diclometan (2 x 10 mL). Lam
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kho 16p hitu co thu gom dugc trén MgSOs, loc va ¢6 dac bang 4p suét thap. Tinh ché
phén can bang sdc ky nhanh trén silica gel str dung heptan va etyl axetat lam dung mdi
ra giai, thu dugc metyl 2,3,4-tri-O-axetyl-o-D-mannopyranosit. H NMR (500 MHz,
DMSO-de): 5,11-5,03 (m, 3H), 4,85 (t, 1H), 4,73 (d, 1H), 3,65 (m, 1H), 3,48 (m, 1H),
3,42 (m, 1H), 3,33 (s, 3H), 2,11-1,91 (s, 9H).

Budc B: Hop chét ctia vi du didu ché chuan bi 4j

Tir metyl 2,3,4-tri-O-axetyl-o-D-mannopyranosit va 3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenol, thuc hién theo Quy trinh chung IV, Bu6c A, thu dugc hop
chét ctia vi du didu ché chuén bi 4j. '"H NMR (500 MHz, DMSO-de): 7,31 (t, 1H), 7,26
(m, 1H), 7,15 (m, 1H), 7,06 (m, 1H), 5,25 (t, 1H), 5,12 (m, 1H), 5,11 (m, 1H), 4,79 (d,
1H), 4,13 (dd, 1H), 4,05 (dd, 1H), 3,99 (m, 1H), 3,36 (s, 3H), 2,15-1,92 (s, 9H), 1,29
(s, 12H).

Vi du didu ché chudn bi 4k 4,4,55-tetrametyl-2-[3-[[(2S)-3,4,5,6-
tetrametoxytetrahydropyran-2-ylJmetoxy]phenyl]-1,3,2-dioxaborolan

Buéc A: Metyl-6-triphenylmetyl 2,3,4-tri-O-metyl-a-D-mannopyranosit

Cho timg phin 2,89 g natri hydrua (60 % trong dau khoang, 72,2 mmol, 3,9
duong luong) vao dung dich 8,08 g (18,51 mmol) metyl 6-triphenylmetyl-a-D-
mannopyranosit trong 150 mL DMF ¢ 0 °C va khudy ¢ nhiét do nay trong 30 phiit.
Sau d6, cho nhé giot 5,20 mL Mel (11,8 g, 83,3 mmol, 4,5 duong luong) vao ¢ 0 °C
va khudy & nhiét do trong phong trong 16 giv. Cho 10 mL MeOH vao hdn hop phan
ng va khudy trong 15 phut, sau d6 c6 dic bang 4p suit thap. Pha lodng phan cin bing
200 mL nuéc va chiét bing DCM. Lam kho 16p hitu co thu gom dugc trén MgSOq, loc
va cb dic bang ap suét thap. Tinh ché phan cin bang sdc ky nhanh trén silica gel sir
dung heptan va etyl axetat [am dung méi rira giai, thu dugc metyl-6-triphenylmetyl
2,3,4-tri-O-metyl-a-D-mannopyranosit. 'H NMR (500 MHz, DMSO-ds): 7,44-7,23
(m, 15H), 4,85 (d, 1H), 3,58 (dd, 1H), 3,48 (m, 1H), 3,39 (s, 3H), 3,36 (s, 3H), 3,33
(dd, 1H), 3,31 (s, 3H), 3,28 (t, 1H), 3,23 (dd, 1H), 3,11 (s, 3H), 3,1 (dd, 1H).

Budgc B: metyl 2,3,4-tri-O-metyl-a-D-mannopyranosit
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Hoa tan 1,914 g metyl-6-triphenylmetyl 2,3,4-tri-O-metyl-a-D-mannopyranosit
(4,0 mmol) vao 30 mL axit axetic & 85 °C, sau d6 cho 15 mL nuGc vao va khudy & 90
°C trong 1 gid. Lam lanh xubng nhiét do trong phong va rét vao nude mubi d4 lanh.
Loc hén hop va dich loc duge chiét bang diclometan (2 x 10 mL). Lam kho 16p hiru co
thu gom dugc trén MgSOs, loc va cd dic bang 4p suét thip. Tinh ché phan cin bang
sdc ky nhanh trén silica gel sit dung heptan va etyl axetat 1am dung moi rira giai, thu
duoc metyl 2,3,4-tri-O-metyl-a-D-mannopyranosit. 'H NMR (500 MHz, DMSO-de):
4,72 (d, 1H), 4,63 (br s, 1H), 3,56 (dd, 1H), 3,54 (dd, 1H), 3,47 (dd, 1H), 3,36 (s, 3H),
3,34 (s, 3H), 3,32 (m, 1H), 3,32 (s, 3H), 3,26 (s, 3H), 3,24 (m, 1H), 3,22 (m, 1H).

Budc C: Hop chét cia vi du didu ché chudn bi 4k

Tl metyl 2,3,4-tri-O-metyl-a-D-mannopyranosit va 3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenol, thuc hién theo Quy trinh chung IV, Buéc A, thu dugc hop
chét cia vi du diéu ché chuén bi 4k. 'TH NMR (500 MHz, DMSO-ds): 7,31 (dd, 1H),
7,25 (dm, 1H), 7,19 (m, 1H), 7,09 (dm, 1H), 4,77 (d, 1H), 4,14 (dd, 1H), 4,09 (dd,
1H), 3,60 (m, 1H), 3,59 (dd, 1H), 3,41 (t, 1H), 3,38 (dd, 1H), 3,37 (s, 3H), 3,36 (s,
3H), 3,34 (s, 3H), 3,33 (s, 3H), 1,29 (s, 12H).

Vi du didu ché chuin bi 41: [(2R)-4,5-diaxetoxy-6-metoxy-2-[[4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenoxy|metyl|tetrahydropyran-3-yl] axetat

Tir metyl 2,3,4-tri-O-axetyl-a-D-mannopyranosit (tr vi du didu ché chuan bi 4j,
Buéc A) va 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol, thuc hién theo Quy
trinh chung IV, Budc A, thu duoc hop chét cua vi du diéu ché chudn bi 41. '"H NMR
(500 MHz, DMSO-de): 7,60(m, 2H), 6,92 (m, 2H), 5,23 (t, 1H), 5,13 (dd, 1H), 5,11
(dd, 1H), 4,80 (d, 1H), 4,14 (dd, 1H), 4,06 (dd, 1H), 4,02 (m, 1H), 3,36 (s, 3H), 2,14-
1,92 (s, 9H), 1,27 (s, 12H).

Vi du ditu ché chudn bi 4m: 4,4,55-tetrametyl-2-[4-[[(25)-3.,4.5,6-
tetrametoxytetrahydropyran-2-yljmetoxy Jphenyl]-1,3,2-dioxaborolan

Tir metyl 2,3,4-tri-O-metyl-a-D-mannopyranosit (tir vi du diéu ché chuén bi 4j,

Buéc A) va 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol, thuc hi€n theo Quy
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trinh chung IV, Budc A, thu dugc hop chét cua vi du diéu ché chuan bi 4m. '"H NMR
(500 MHz, DMSO-ds): 7,61 (m, 2H), 6,96 (m, 2H), 4,77 (d, 1H), 4,16 (dd, 1H), 4,10
(dd, 1H), 3,61 (m, 1H), 3,60 (d, 1H), 3,38 (m, 2H), 3,37-3,28 (s, 12H), 1,27 (s, 12H).

Vi du diéu ché chudn bi 4n: [(2R)-4,5,6-triaxetoxy-2-[[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenoxy|metyl]tetrahydropyran-3-yl] axetat

Budc A: 1,2,3,4-tetra-O-axetyl-a/B-D-mannopyranoza

Hoa tan 2,36 g 1,2,3,4-tetra-O-axetyl-6-triphenylmetyl-o/B-D-mannopyranoza
(4,0 mmol) trong 30 mL axit axetic & 65 °C, sau d6 cho 15 mL nuéc vao va khudy o
65 °C trong 1 gid. Lam lanh xudng nhiét do trong phong va rét vao nudce mudi d4 lanh.
Loc hdn hop va dich loc duge chiét bing diclometan (2 x 10 mL). Lam kho 16p hitu co
thu gom dugc trén MgSOs, loc va cd dic bing 4p suit thip. Tinh ché phan cin bang
sdc ky nhanh trén silica gel st dung heptan va etyl axetat 1am dung moi rira giai, thu
duoc 1,2,3,4-tetra-O-axetyl-o/B-D-mannopyranoza. 'H NMR (500 MHz, DMSO-de):
6,06-5,97 (d, 1H), 5,20-5,06 (t, 1H), 5,31-5,18 (dd, 1H), 5,35-5,14 (dd, 1H), 4,89-4,87
(t, 1H), 3,84-3,74 (m, 1H), 3,52-3,34 (m, 2H), 2,20;1,90 (s, 12H).

Budc B: Hop chét cua vi du diéu ché chuén bi 4n

Tu 1,2,3,4-tetra-O-axetyl-o/p-D-mannopyranoza va 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenol, thuc hién theo Quy trinh chung IV, Buéc A, thu dugc hop
chit ctia vi du diéu ché chudn bi 4n & dang hdn hop céc chat dong phan 1ap thé. 'H
NMR (500 MHz, DMSO-ds): 7,60 (m, 2H), 6,91 (m, 2H), 6,15-6,00 (d, 1H), 5,43-5,15
(m, 3H), 4,23-4,20 (m, 1H), 4,14-4,00 (m, 2H), 2,19-1,92 (s, 12H), 1,27 (s, 12H).

Vi du didu ché chudn bi 40: [(3R.4S,6S)-3,4,5-triaxetoxy-6-[[4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl]metoxy [tetrahydropyran-2-ylJmetyl axetat

va

Vi du diéu ché chuin bi 4p: [(2R,3aS,6R,7S)-6,7-diaxetoxy-2-metyl-2-[[4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenylmetoxy]-5,6,7,7a-tetrahydro-3aH-
[1,3]dioxolo[4,5-b]pyran-5-yl|metyl axetat
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Budc A: 1-bromo-2,3,4,6-tetra-O-axetyl-o/pB-D-mannopyranoza

Cho 1 mL anhydrit axetic vao 30 mL HBr trong axit axetic (33 %) va khudy &
nhiét do trong phong trong 16 gi¢. Lam lanh xudng 0 °C, va cho nhé giot dung dich
7,50 g 1,2,3,4,6-penta-O-axetyl-a/p-D-mannopyranoza (19,2 mmol) trong 30 mL
diclometan vao & 0 °C. khudy hdn hop phan tmg & nhiét do nay trong 2 gio, sau d6 &
nhiét do trong phong trong 16 gio. Lam lanh hén hop xubng 0 °C va rét vao 100 mL
nuéc d4. Pha lodng bang 120 mL DCM, sau d6 cic pha duge tach. Rua 16p hitu co
bing nuGe da lanh, NaHCO; bdo hoa va lai bang nudc. Lam kho 16p hitu co trén
MgSOs4, loc va co dac béng ap suét thép, thu duoc 1-bromo-2,3,4,6-tetra-O-axetyl-a/B-
D-mannopyranoza. 'H NMR (500 MHz, DMSO-dg): 6,77 (d, 1H), 5,50 (dd, 1H), 5,35
(dd, 1H), 5,23 (t, 1H), 4,17 (m, 1H), 4,25 (dd, 1H), 4,08 (dd, 1H), 2,13 (s, 3H), 2,06 (s,
3H), 2,03 (s, 3H), 1,96 (s, 3H).

Budce B: Céc hop chét cia cac vi du diéu ché chudn bi 40 va 4p

Cho nhé giot 1708 mg bac triflometansulfonat (6,65 mmol, 1,9 duong lugng)
trong 15 mL toluen vao dung dich 819 mg [4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)phenyl]metanol (3,50 mmol, 1 duong luong), 2015 mg 1-bromo-2,3,4,6-tetra-O-
axetyl-o/B-D-mannopyranoza (4,90 mmol, 1,4 duong luong), 467 mg s-colidin (3,85
mmol, 1,1 dwong lrong) trong 100 mL DCM ¢ -78 °C va khqu hén hop & nhiét do
nay trong 10 phut. Dé 4m hdn hop tir tir dén nhiét d6 trong phong (3 gio), sau do
khudy trong 10 gid. Loc hon hop qua dém xelit, c6 dac dich loc. Tinh ché phan cin
bang sic ky nhanh trén silica gel st dung heptan va etyl axetat lam dung mai rira giai,
thu duoc hop chit caa vi du didu ché chuén bi 4o 12 san phdm rtra giai dau tién 'H
NMR (500 MHz, DMSO-de): 7,69 (m, 2H), 7,39 (m, 2H), 5,15-5,10 (m, 3H), 4,96 (d,
1H), 4,71 (d, 1H), 4,57 (d, 1H), 4,15 (dd, 1H), 4,04 (dd, 1H), 3,96 (m, 1H), 2,12-1,91
(s, 12H), 1,29 (s, 12H);

va hop chét cua vi du diéu ché chudn bi 4p 13 san pham rira giai sau. "H NMR (500
MHz, DMSO-de): 7,63 (m, 2H), 7,31 (m, 2H), 5,68 (d, 1H), 5,32 (dd, 1H), 5,05 (t,
1H), 4,59 (d, 1h) 4,54 (dd, 1H), 4,53 (d, 1H), 4,12 (dd, 1H), 4,03 (dd, 1H), 3,94 (m,
1H), 2,01-1,97 (s, 9H), 1,70 (s, 3H), 1,29 (s, 12H).
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Vi du diéu ché chuén bi 4q: [5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin-
2-yl]metanol

Hoa tan 113 mg (5-bromopyrimidin-2-yl)metanol (0,6 mmol) va 609 mg
4,4,5,5-tetrametyl-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3,2-dioxaborolan
(2,4 mmol) trong 6 mL dioxan, sau d6 cho 353 mg KOAc (3,6 mmol) va 66 mg
PdClyxdppf (0,09 mmol) vao. Khuéy hdn hop trong nito & 60 °C trong 2 gid. Hon hop
thu duoc dugc st dung ma khong can xit Iy thém. MS (M+H): 237,1.

Vi du didu ché chuén bi 5: etyl (2R)-2-[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy |phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy-3-[2-[[2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl]Jmetoxy |phenyl]propanoat

Thuc hién theo Quy trinh chung I, Budc A va [3-(4.,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]Jmetanol 1am boronic este thich hop, thu dugc hop chét cia
vi du diu ché chuén bi 5 & dang hdn hop céc chét dong phan khong d6i quang. MS:
[M+H] ™= 903,2.

Vi du 1@ Axit (2R)-2-{[(5Sa)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(3-
hydroxyphenyl)pyrimidin-4-yl]metoxy}phenyl)propanoic

Tu hop chéit cta vi du didu ché chuin bi 2, thuc hién theo Quy trinh chung I,
Budc B, thu dugc hop chét ctia vi du 1. HRMS dugc tinh toan cho CssHa2CIFN6OsS:
860,2559; theo thuc té 431,1349 (M+2H)*".

Vi du 2: Axit (2R)-2-{[(5Sa)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(4-
hydroxyphenyl)pyrimidin-4-yljmetoxy } phenyl)propanoic

Tir hop chéit cia vi du didu ché chuan bi 3, thuc hién theo Quy trinh chung I,
Budce B, thu dugc hop cht cua vi du 2. HRMS dugec tinh toan cho CssHaCIFNgOeS:
860,2559; theo thuc té 431,1371 (M+2H)*".
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Vi du 3: Axit (2R)-2-{[(5Sa)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-[2-({2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Tir hop chét cua vi du diéu ché chudn bi 1 va [3-(4.4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]metanol, thuc hién theo Quy trinh chung I, thu dugc hop
chat cta vi du 3. HRMS duoc tinh todn cho C47HasCIFNgO6S: 874,2715; theo thuc té:
438,141 (M+2H)*.

Vi du 4 Axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-[2-({2-[4-
(hydroxymetyl)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic

Tir hop chit cua vi du didu ché chuin bi 1 va [4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]Jmetanol, thuc hién theo Quy trinh chung I, thu dugc hop
chit cta vi du 4. HRMS dugc tinh toan cho C47HasCIFNgOsS: 874,2715; theo thuc té
438,1449 (M+2H)*".

Vi du 5 Axit (2R)-2-{[(5Sa)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy Jphenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-{2-[(2-{2-[(2,2-
dimetyl-1,3-dioxolan-4-yl)metoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic

Tir hop chét ctia vi du didu ché chudn bi 1 va hop chét ciia vi du diéu ché chuan
bi 4a, thuc hién theo Quy trinh chung I, thu dugc hop chat cua vi du 5. HRMS dugc
tinh toan cho Cs2Hs2CIFNgOsS: 974,324 theo thuc té: 488,1698 (M+2H)*".

Vi du 6 Axit (2R)-2-{[(5Sa)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{2-[2-(2-
metoxyetoxy)etoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic

Tt hop chét cua vi du diéu ché chuén bi 1 va hop chét cua vi du diéu ché chuin
bi 4b, thuc hién theo Quy trinh chung I, thu dugc hop chat cua vi du 6. HRMS duoc
tinh toan cho Cs1Hs»CIFNsOsS: 962,324 theo thuc té: 482,1695 (M+2H)*.
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Vi du 7 Axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{[2-(2-{2-[2-(2-
metoxyetoxy)etoxy|etoxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic

Tir hop chét cia vi du didu ché chudn bi 1 va hop chit cua vi du diéu ché chuin
bi 4c, thuc hién theo Quy trinh chung I, thu dugc hop chét cta vi du 7. HRMS duoc
tinh toan cho Cs3HssCIFNgOoS: 1006,3502; theo thuc té: 504,1828 (M+2H)*".

Vi du 8 Axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-[2-({2-[2-
(metoxymetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Tir hop chét cua vi du didu ché chudn bi 1 va [2-(metoxymetyl)phenyl]-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan, thyc hién theo Quy trinh chung I, thu dugc hop chét
cia vi du 8. HRMS duoc tinh todn cho CassHisCIFNeO7S: 888,2872; theo thuc té:
445,1518 (M+2H)*".

Vi du 9: Axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{2-[(2-
metoxyetoxy)metyl]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic

Tir hop chit ctia vi du diéu ché chuén bi 1 va hop chét cta vi du diéu ché chudn
bi 4d, thuc hién theo Quy trinh chung I, thu duoc hop chit cua vi du 9. HRMS dugc
tinh toan cho CsoHsoCIFN6O7S: 932,3134; theo thuc té: 467,164 (M+2H)*".

Vi du 10: Axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy}-3-{2-[(2-{2-[(2-
hydroxyetoxy)metyl]phenyl}pyrimidin-4-yl)metoxy|phenyl} propanoic

Tu hop chét cta vi du diéu ché chuén bi 1 va hop chét cta vi du diéu ché chuin
bi 4e, thuc hién theo Quy trinh chung I, sau khi hoan thanh phan tng ¢ Budc B, diéu
chinh d6 pH dn 1 bang dung dich HCI 2M trong nuéc va khudy cho dén khi quan sat
thiy khong con chuyén héa. Sau do, trung hoa bang dung dich K»COs 10 % trong

nudce, pha lodng bing nudc mudi, chiét bang DCM. Lam kho cac pha hitu co thu gom
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duge trén MgSOq, loc va ¢b dic dich loc bang 4p suét thap. Tinh ché san pham tho
bing sic ky pha dao didu ché sir dung 5 mM dung dich NH4HCO;3 trong nudc va
MeCN lam dung méi rira giai. Thu gom chit dong phan khong d6i quang rira giai sau,
thu dugc hgp chat cua vi du 10. HRMS dugc tinh todn cho CagHigNeO7FSCI:
918,2978; theo thuc té: 460,1572 (M+2H)>".

Vi du 11: Axit (2R)-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{[2-(2-{[(2,2-
dimetyl-1,3-dioxolan-4-yl)metoxy |metyl} phenyl)pyrimidin-4-
yl]metoxy } phenyl)propanoic

Tir hop chét ctia vi du didu ché chuén bi 1 va hop chat cia vi du didu ché chuan
bi 4f, thuc hién theo Quy trinh chung I, thu dugc hop chét cta vi du 11. HRMS dugc
tinh toan cho Cs3Hs4CIFNsOsS: 988,3397; theo thuc té: 495,1762 (M+2H)>".

Vi du 12: Axit (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[(2-
hydroxyetoxy)metyl]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic

Tir hop chat ciia vi du didu ché chudn bi 1 va hop chét cta vi du diéu ché chuan
bi 4g, thuc hién theo Quy trinh chung I, sau khi hoan thanh phan Gmg & Budc B, didu
chinh d6 pH dén 1 bang dung dich HC1 2M trong nudc va khudy cho dén khi quan sét
thiy khong con chuyén hoa. Sau do, trung hoa bang dung dich K»COs3 10 % trong
nuéce, pha lodng bang nudc mudi, chiét bang DCM. Lam kho cic pha hitu co thu gom
dugc trén MgSOs, loc va cd dac dich loc béng ap suét thép. Tinh ché san phém tho
bang sic ky pha dao didu ché st dung 5 mM dung dich NH4HCOs trong nuéc va
MeCN lam dung méi rira giai. Thu gom chit dong phan khong d6i quang rira giai sau,
thu dwoc hop chit cia vi du 12. HRMS duge tinh todn cho CaoHagCIFN6O-S:
918,2978; theo thuc té: 460,1556 (M+2H)*".

Vi du 13: Axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[(1,3-
dimetoxypropan-2-yl)oxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic
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Tir hop chit ctia vi du didu ché chudn bi 1 va hop chét ciia vi du diéu ché chuan
bi 4h, thuc hién theo Quy trinh chung I, thu dugc hop chét cua vi du 13. HRMS dugc
tinh toan cho Cs1Hs»CIFNsOsS: 962,324; theo thuc té: 482,1694 (M+2H)?".

Vi du 14 Axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yI)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{4-[(1,3-
dimetoxypropan-2-yl)oxy[phenyl} pyrimidin-4-yl)metoxy|phenyl} propanoic

Tir hop chét ctia vi du didu ché chudn bi 1 va hop chét ciia vi dy diéu ché chudn
bi 41, thuc hién theo Quy trinh chung I, thu duoc hop chit cta vi du 14. HRMS duoc
tinh toan cho CsiHsxCIFNgOsS: 962,324; theo thuc té: 482,1678 (M+2H)*".

Vi du 15: Axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-ﬂophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-[2-({2-[4-(2,3-
dihydroxypropoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

T hop chét ciia vi du didu ché chuén bi 3 va (2,2-dimetyl-1,3-dioxolan-4-
yl)metanol, thuc hién theo Quy trinh chung II, sau khi hoan thanh phan tng & Budc B,
diéu chinh do pH dén 1 bang dung dich HC1 2M trong nuéc va khudy cho dén khi
quan sat thay khong con chuyén héa. Sau d6, trung hoa bang dung dich K2CO3 10 %
trong nudc, pha lodng bing nudc mudi, chiét bang DCM. Lam kho céc pha hitu co thu
gom dugc trén MgSO4, loc va ¢ déc dich loc bing 4p suét thap. Tinh ché san phim
tho bang sic ky pha dao diéu ché st dung 5 mM dung dich NH4HCOs3 trong nuéc va
MeCN lam dung moi rua gidi. Thu gom chét dong phan khong d6i quang rira giai sau,
thu duoc hop chat cta vi du 15. HRMS duoc tinh toan cho Ca9HasNeOsFSCI:
934,2927: theo thuc té: 468,1531 (M+2H)*"

Vi du 16: Metyl 6-0-{3-[4-({2-[(2R)-2-carboxy-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d] pyrimidin-4-
yl]oxy}etyl]phenoxy}metyl)pyrimidin-2-yl]phenyl}-a-D-mannopyranosit

Tir hop chét cia vi du diéu ché chuén bi 1 va hop chat ctia vi du diéu ché chuan
bi 4j, thuc hién theo Quy trinh chung V, thu duoc hop chét cta vi du 16. HRMS dugc
tinh toan cho Cs3Hs4CIFNgO11S: 1036,3243; theo thuc té: 519,1696 (M+2H)*".
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Vi du 17: Metyl 6-0-{3-[4-({2-[(2R)-2-carboxy-2-{[(5Sa)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-
yl]oxy} etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-2,3,4-tri-O-metyl-a-D-

mannopyranosit

Tir hop chit ciia vi du diéu ché chudn bi 1 va hop chat ctia vi du diéu ché chuan
bi 4k, thuc hién theo Quy trinh chung I, thu duoc hop chét ctia vi du 17. HRMS duoc
tinh toan cho CseHeoCIFNgO11S: 1078,3713; theo thuc té: 540,1936 (M+2H)*".

Vi du 18: Metyl 6-O-{4-[4-({2-[(2R)-2-carboxy-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy} etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-o-D-mannopyranosit

Tir hop chét ctia vi du diéu ché chudn bj 1 va hop chit ciia vi du diéu ché chuan
bi 41, thuc hién theo Quy trinh chung V, thu duoc hop chét cua vi du 18. HRMS dugc
tinh toan cho Cs3Hs4CIFNgO11S: 1036,3243; theo thuc té: 519,1714 (M+2H)**.

Vi du 19: Metyl 6-O-{4-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-
ylJoxy}etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-2,3,4-tri-O-metyl-a-D-

mannopyranosit

Tir hop chit ciia vi du diéu ché chudn bi 1 va hop chét cta vi du diéu ché chuan
bi 4m, thuc hién theo Quy trinh chung I, thu duoc hop chét ctia vi du 19. HRMS duoc
tinh toan cho CscHsoCIFNsO11S: 1078,3713; theo thuc té: 540,1925 (M+2H)*".

Vi du  20:  6-O-{4-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-
yl]oxy }etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-D-mannopyranoza

va

Vi du 21: Axit 6-O-{2-[4-({2-[(2R)-2-carboxy-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
ylJoxyyetyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-D-mannonic

-53-



40173

T hop chét cua vi du diéu ché chuén bi 1 va hop chét cta vi du diéu ché chuin
bi 4n, thuc hién theo Quy trinh chung V, thu duoc hop chét cta vi du 20 13 hop chét
rira giai trude. HRMS duge tinh toan cho Cs52HsoCIFNgO11S: 1022,3087; theo thuc té:
512,1611 (M+2H)*".

Thu duoc hop chét caa vi du 21 1a hop chét rira giai sau. HRMS dugc tinh toan
cho Cs2Hs>CIFN6O12S: 1038,3036; theo thuc té: 520,1604 (M+2H)>*

Vi du 22: 1,2-O-[(1R)-1-({4-[4-({2-[(2R)-2-carboxy-2-{[(55a)-5-{3 -clo-2-metyl-4-[2-
(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-
yl]oxy} etyl]phenoxy}metyl)pyrimidin-Z-yl]benzyl}oxy)etyliden] -B-D-

mannopyranoza.

Tu hop chit cua vi du diéu ché chuén bi 1 va hop chét cta vi du didu ché chuin
bi 40, thuc hién theo Quy trinh chung V, thu dugc hop chét cta vi du 22. HRMS duoc
tinh toan cho CssHssCIFN6O12S: 1078,335; theo thuc té: 1079,343 (M+H)".

Vi du 23: Axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yI)
etoxy ]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{4-[(a-D-
mannopyranosyloxy)metyl]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic

T hop chét cia vi du diéu ché chuén bi 1 va hop chit cua vi du diéu ché chuan
bi 4p, thuc hién theo Quy trinh chung V, thu dugc hop chét cta vi du 23. HRMS duoc
tinh toan cho Cs3HssCIFNO11S: 1036,3243; theo thuc té: 519,1682 (M+2H)*".

Vi du 24: Axit (2R)-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-[2-({2-[4-(2-
hydroxyetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Tu hop chét ctia vi du diéu ché chuin bi 1 va [4-(2-hydroxyetyl)phenyl]axit
boronic, thuc hién theo Quy trinh chung I, thu dugc hop chét cua vi du 24. HRMS
dugc tinh toan cho CagHasNsOsFSCl: 888,2872; theo thuc té: 445,1512 (M+2H)*".
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Vi du 25 Axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-[2-({2-[2-(2,3-
dihydroxypropoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Tir hop chét cua vi du diéu ché chudn bi 1 va hop chat ctia vi du diéu ché chuan
bi 4a, thuc hién theo Quy trinh chung I, sau khi hoan thanh phan tmg ¢ Budc B, diéu
chinh d6 pH dén 1 bang dung dich HC1 2M trong nudc va khudy cho dén khi quan sat
thiy khéng con chuyén hoa. Sau d6, trung hoa bang dung dich K>,CO3 10 % trong
nudc, pha loang bang nudc mudi, chiét bang DCM. Lam khd céc pha hitu co thu gom
dugce trén MgSOs, loc va co dac dich loc bang ap suit thap. Tinh ché san pham tho
bang sic ky pha dao didu ché st dung 5 mM dung dich NHsHCOs3 trong nude va
MeCN lam dung moi rtra gidi. Thu gom chét dong phan khong dbi quang rira giai sau,
thu dwoc hop chit cia vi du 25. HRMS dugc tinh toan cho CaoHasCIFNgOsS:
934,2927; theo thuc té: 468,1536 (M+2H)*".

Vi du 26: Axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy} -3-[2-({2-[2-(2-
hydroxyetoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Bude A: Etyl (2R)-2-hydroxy-3-[2-[[2-[2-(2-metoxyetoxy)phenyl]pyrimidin-4-yl]
metoxy [phenyl]propanoat

Dung dich 1,01 g etyl (2R)-3-[2-[(2-clopyrimidin-4-yl)metoxy]phenyl]-2-
hydroxy-propanoat (tir vi du diéu ché chuén bi 1, Buéc E) (3 mmol, 1 duong lugng),
1,17 g axit [2-(2-metoxyetoxy)phenyl]boronic (6 mmol, 2 duong luong), 2,93 g xesi
cacbonat (9 mmol, 3 duong luong) va 210 mg Pd(PPh3)2Cla trong 30 mL dioxan/H>O
(1:1) duoc khudy & 70 °C cho dén khi quan sat thay khong con chuyén hoa. Pha loing
hdn hop phan ung bang EtOAc va nuéc mudi. Sau khi chiét, rira pha hitu co bang
nuéc mudi va lam kho trén MgSOs, loc va cd dic bing 4p suit thap. Tinh ché san
phim tho bang sic ky nhanh st dung heptan va EtOAc lam dung mdi rira giai, thu
duoc etyl (2R)-2-hydroxy-3-[2-[[2-[2-(2-metoxyetoxy)phenyl|pyrimidin-4-
ylJmetoxy]phenyl|propanoat & dang dau khong mau. '"H NMR (400 MHz, DMSO-d)
§ 8,92 (d, 1H), 7,60 (dd, 1H), 7,59 (d, 1H), 7,45 (dd, 1H), 7,24-7,15 (m, 3H), 7,08 (t,
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1H), 7,02 (d, 1H), 6,91 (t, 1H), 5,55 (d, 1H), 5,27 (d, 1H), 5,23 (d, 1H), 4,40-4,32 m,
1H), 4,17-4,11 (m, 2H), 4,06 (q, 2H), 3,62-3,60 (m, 2H), 3,22 (s, 3H), 3,17 (dd, 1H),
2,88 (dd, 1H), 1,18 (t, 3H).

Bude B: Etyl (2R)-2-[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy-3-[2-
[[2-[2-(2-metoxyetoxy)phenyl]pyrimidin-4-ylJmetoxy]phenyl]propanoat

Huyén phi 995 mg san phdm thu dugc & Bude A (2,2 mmol, 1,1 dwong luong),
687 mg 5—br0m0-4-clo-6-(4-ﬂophenyl)thieno[2,3-d]pyrimidin (tir vi du diéu ché chuin
bi 1, Budc D) (2 mmol, 1 duong lugng) va 1,95 g xesi cacbonat (6 mmol, 3 duong
luong) trong 10 mL THF kho dugc khudy & 70 °C cho dén khi quan sat thdy khong
con chuyén héa. Pha lodng hdn hop phén ung bing EtOAc va nudc mudi. Sau khi
chiét, rira pha hitu co bing nudc mudi va lam kho trén MgSOs, loc va co dic bang ap
sut thip. Tinh ché sin phim tho bang sic ky nhanh st dung heptan va EtOAc lam
dung mdi rira giai, thu dugc etyl (2R)-2-[5-bromo-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-4-yl]oxy-3-[2-[[2-[2-(2-metoxyetoxy)phenyl]pyrimidin-4-
ylJmetoxy]phenyl]propanoat. '"H NMR (400 MHz, DMSO-de) 8 8,90 (d, 1H), 8,62 (s,
1H), 7,77-7,72 (m, 2H), 7,61 (d, 1H), 7,55 (dd, 1H), 7,49 (dd, 1H), 7,45-7,38 (m, 3H),
7,25 (dd, 1H), 7,15 (d, 1H), 7,09-7,01 (m, 2H), 6,94 (t, 1H), 5,79 (dd, 1H), 5,31 (d,
1H), 5,25 (d, 1H), 4,17 (q, 2H), 4,15-4,10 (m, 2H), 3,64-3,56 (m, 3H), 3,33 (dd, 1H),
3,21 (s, 3H), 1,14 (t, 3H).

Bude C: Etyl (2R)-2-[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy-3-[2-
[[2-[2-(2-hydroxyetoxy)phenyl]pyrimidin-4-ylJmetoxy|phenyl]propanoat

Cho nho giot 1 mL BBr3 (1 mmol, 1M trong DCM, 1 dwong lugng) vao dung
dich 760 mg san phim thu dwge & Buéc B (1 mmol, 1 duong luong) trong 10 mL
DCM kh6 & nhiét do trong phong, sau do khudy hén hop cho dén khi quan sat thay
khong con chuyén héa. Pha lodng hén hgp phan Gmg bang FtOAc va nudc mudi. Sau
khi chiét, rira pha hitu co bang nuéc mubi va 1am kho trén MgSO4, loc va c¢d dic bang
ap sudt thip. Tinh ché san phdm tho bang sic ky nhanh st dung heptan va EtOAc lam
dung mdi rira giai, thu dugc etyl (2R)-2-[5-bromo-6-(4-flophenyl)thieno[2,3-
dlpyrimidin-4-yl]oxy-3-[2-[[2-[2-(2-hydroxyetoxy)phenyl|pyrimidin-4-
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yl]Jmetoxy]phenyl]propanoat. 'H NMR (400 MHz, CDCls) 6 8,99 (d, 1H), 8,53 (s, 1H),
7,92 (dd, 1H), 7,79 (d, 1H), 7,69-7,62 (m, 2H), 7,54-7,45 (m, 2H), 7,27-7,12 (m, SH),
6,98 (7, 1H), 6,94 (d, 1H), 5,87 (dd, 1H), 5,34 (d, 1H), 5,29 (d, 1H), 4,41 (t, 2H), 4,29
(q, 2H), 3,94 (t, 2H), 3,72 (dd, 1H), 3,42 (dd, 1H), 1,28 (t, 3H).

Bude D: Etyl (2R)-2-[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-6-
(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy-3-[2-[[2-[2-(2-
hydroxyetoxy)phenyl]pyrimidin-4-yl]metoxy]phenyl]propanoat

Dung dich 200 mg san pham cua Buéce C (0,27 mmol, 1 dwong lugng) trong 4
mlL  dioxan/H,O (1:1), 127 mg 1-[2-[2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenoxy]etyl]-4-metyl-piperazin (tr vi du didu ché chuin bi 1,
Bude L) (0,32 mmol, 1,2 duong lugng), 3,1 mg Pd(OAc), (0,05 duong luong), 11 mg
AtaPhos (0,1 dwong luwong) va 262 mg xesi cacbonat (0,8 mmol, 3 duong luong) duoc
khudy & 70 °C cho dén khi quan sat thdy khong con chuyén héa. Pha loing hdn hop
phéan tng bang EtOAc va nudc mudi. Sau khi chiét, rira pha hitu co bang nudc mudi
va lam kho trén MgSO4, loc va cb dic bang ap suét thip. Tinh ché san phdm tho bang
sic ky nhanh st dung EtOAc/MeOH (chira NH3 1,2 %) lam dung mdi rira giai, thu
dugc etyl (2R)-2-[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl]-6-(4-
flophenyl)thieno[2,3-d]|pyrimidin-4-yl]oxy-3-[2-[[2-[2-(2-
hydroxyetoxy)phenyl]pyrimidin-4-yl]metoxy]phenyl]propanoat. MS: [M+H]"= 933,2.

Budéc E: Hop chét cta vi du 26

Cho 100 mg LiOH x H,O (2,6 mmol, 20 duvong luong) vao dung dich 120 mg
san pham cia Bude D (0,13 mmol) trong 4 mL dioxan/H>O (1:1) va khudy & nhiét do
trong phong cho dén khi quan sat thiy khong con chuyén hoéa. Sau d6, trung hoa bang
2M HCI va sau d6 bom truc tiép vao cOt RP18 st dung dung dich NH4sHCO3; 5 mM
trong nudc va MeCN lam dung moi ra giai. Thu gom chét ddng phan khong dbi
quang rira giai sau, thu dugc hop chat cta vi du 26. HRMS duoc tinh toan cho
CagHusCIFNGO7S: 904,282 1; theo thuc té: 453,1496 (M+2H)*".
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Vi du 27: Axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{2-[(2,3-
dihydroxypropoxy)metyl]phenyl}pyrimidin-4-yl)metoxy]phenyl}propanoic

Tu hop chét cta vi du diéu ché chudn bi 1 va hop chét cua vi du diéu ché chuin
bi 4f, thuc hién theo Quy trinh chung I, sau khi hoan thanh phan tng & Budc B, diéu
chinh d6 pH dén 1 bang dung dich HCI 2M trong nudc va khudy cho dén khi quan sat
thiy khong con chuyén héa. Sau dé, trung hoa bang dung dich K»CO3; 10 % trong
nuéc, pha lodng bang nudc mudi, chiét baing DCM. Lam kho céc pha hitu co thu gom
duoc trén MgSO0s, loc va ¢ dic dich loc bing 4p sudt thip. Tinh ché san pham thd
bang sic ky pha dio diéu ché st dung 5 mM dung dich NH4HCO; trong nude va
MeCN lam dung moi rira giai. Thu gom chét dong phan khong d6i quang rira giai sau,
thu duogc hgp chat cia vi du 27. HRMS duoc tinh todn cho CsoHsoCIFNsOsS:
948,3083; theo thuc té: 475,1621 (M+2H)*".

Vi du 28 Axit (2R)-2-{[(58)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-[2-({2-[3-
(phosphonooxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Cho nhé giot 140 pL (1,5 mmol, 3 duong lugng) POCI; vao dung dich THF
chira 444 mg hop chét cta vi du didu ché chuan bi 2 (0,5 mmol, 1 dwong lugng) va
210 pL TEA (1,5 mmol, 3 duong lugng) trong 5 mL THF kho & nhiét do trong phong
Sau 15 phat khudy, cho 5 mL natri hydroxit (10 mmol, 2M trong nuéc) vao, va sau do
khudy & 50 °C cho dén khi quan sat thiy khong con chuyén hoéa. Bom truc tiép hon
hop phéan tmg vao cot silica gel nhanh 220 g dwoc nap truée (EtOAc/MeOH [chua
1,2 % NH;3] — 80/20) str dung EtOAc /MeOH (chtra NH3 1,2 %) lam dung moi rira giai
theo phuong phap gradien, thu duoc san pham mong muén & dang hdén hop cac chét
dong phan khong d6i quang. T4ch céc chét déng phan khong d6i quang bang sic ky
pha dao diéu ché st dung dung dich NHsHCO3 50 mM trong nude va MeOH lam dung
moi ria gidi. Thu gom chéit déng phan khong d6i quang rira giai sau, thu dugc hop
chat cua vi du 28. HRMS dugc tinh toan cho Cs6HasNsO9FPSCl: 940,2222; theo thuc
té: 471,1194 (M+2H)*".
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Vi du  29:  4-[4-({2-[(2R)-2-carboxy-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-mety]
piperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }
etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl phosphat

Cho nhé giot 140 pL (1,5 mmol, 3 duong lugng) POCI3 vao dung dich THF
chira 444 mg etyl hop chét cua vi du diéu ché chudn bi 3 (0,5 mmol, 1 duong lugng)
va 210 pL TEA (1,5 mmol, 3 duong luong) trong 5 mL THF kho & nhiét do trong
phong Sau 15 phut khudy, cho 5 mL natri hydroxit (10 mmol, 2M trong nudc) vao, va
sau d6 khudy & 50 °C cho dén khi quan sét thay khong con chuyén héa. Bom truc tiép
hdn hop phan tng vao cot silica gel nhanh 220 g duoc nap trude (EtOAc/MeOH [chira
1,2 % NH3] — 80/20) stt dung EtOAc /MeOH (chtta NH3 1,2 %) lam dung moi rira giai
theo phuong phap gradien, thu dugc san phim mong muén & dang hdn hop céc chét
ddng phan khong ddi quang. Thu gom chét déng phan khong d6i quang rira giai sau,
thu duogc hop chit cta vi du 29 sau khi l1am dong kho. HRMS dugc tinh toan cho
C46H43N6OoFPSCl: 940,2222; theo thuc té: 471,1188 (M+2H)>".

Vi du 30: Axit (2R)-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-[2-({2-[3-(2-
hydroxyetoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Buéc A: Etyl (2R)-2-[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-6-
(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy-3-[2-[[2-[3-[2-(p-
tolylsulfonyloxy)etoxy |phenyl]pyrimidin-4-ylJmetoxy]phenyl]propanoat

Cho 195 mg xesi cacbonat (0,6 mmol) va 222 mg 2-(p-tolylsulfonyloxy)etyl 4-
metylbenzensulfonat (0,6 mmol) vao dung dich DMF chira 178 mg hop chét coa vi du
didu ché chudn bi 2 (0,2 mmol) va khudy hdn hop & 60 °C cho dén khi quan sat thay
khong con chuyén héa. Pha loang hdn hop phan (mg bang EtOAc va nuéc mudi. Sau
khi chiét, rira pha hiru co bang nuéc mudi va lam kho trén MgSOs, loc va ¢cb dic bang
ap suét thip. Tinh ché san pham thd bang sic ky nhanh st dung EtOAc va MeOH
(chira NH3 1,2 %) 1am dung moi rira giai, thu dugc etyl (2R)-2-[5-[3-clo-2-metyl-4-[2-
(4-metylpiperazin-1-yl)etoxy]phenyl]-6-(4-flophenyl)thieno[ 2,3-d]pyrimidin-4-yl]oxy-
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3-[2-[[2-[3-[2-(p-tolylsulfonyloxy)etoxy]phenyl]pyrimidin-4-
ylJmetoxy]phenyl]propanoat. MS: [M+H]"= 1087,2.

Budge B: Hop chit ctia vi du 30

Cho 92 mg LiOH x H>O (2,2 mmol) vao dung dich 120 mg san phim & Budc A
(0,11 mmol) trong 4 mL dioxan/H>O (1:1) va khudy & 60 °C cho dén khi quan sat thy
khong con chuyén hoéa. Sau dé, trung hoa bang 2M HCI va sau d6 bom truc tiép vao
cot RP18 str dung dung dich NHsHCO3 5 mM trong nudc va MeCN lam dung mdi rira
giai. Thu gom chat déng phan khong d6i quang rira gidi sau, thu dugc hop chét cta vi
du 30. HRMS duoc tinh toan cho C4gHasCIFNsO7S: 904,2821; theo thuc té: 453,1475
(M+2H)*.

Vi du 31: Axit (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy}-3-{2-[(2-{4-[2-(2-
metoxyetoxy)etoxy |phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic

Tir hop chit cia vi du didu ché chuin bi 3 va 2-(2-metoxyetoxy)etanol, thuc
hién theo Quy trinh chung II, thu dugc hop chét cua vi du 31. HRMS dugc tinh toan
cho Cs1Hs:NgOgFSCI: 962,324; theo thuc té: 482,1703 (M+2H)**.

Vi du 32: Axit (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{4-[2-(2-
hydroxyetoxy)etoxy|phenyl} pyrimidin-4-yl)metoxy]phenyl } propanoic

Tir hop chét cioa vi du didu ché chudn bi 3 va 10 duong luong 2-(2-
hydroxyetoxy)etanol, thyc hién theo Quy trinh chung II, thu dugc hop chét cia vi du
32. HRMS duogc tinh toan cho CsoHsoNsOsFSCl: 948,3083; theo thuc té: 475,1613
(M+2H)*".

Vi du 33: Axit (2R)-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(4-{2-[2-(2-
metoxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-yl]metoxy } phenyl)propanoic
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Te hop chit cua vi du didu ché chuan bi 3 va 2-[2-2-
metoxyetoxy)etoxy]etanol, thuc hién theo Quy trinh chung II, thu dugc hop chét cta vi
du 33. HRMS dugc tinh toan cho Cs3sHseNsO9FSCl: 1006,3502; theo thuc té: 504,183
(M+2H)*.

Vi du 34: Axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{4-[2-
(dimetylamino)etoxy|phenyl } pyrimidin-4-yl)metoxy]phenyl} propanoic

Tir hop chét cta vi du didu ché chuin bi 3 va 2-(dimetylamino)etanol, thuc hién
theo Quy trinh chung II, thu duoc hop chét cua vi du 34. HRMS dugc tinh todn cho
CsoHs51N706FSCI: 931,3294; theo thuc té: 466,6709 (M+2H)*".

Vi du 35 Axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[(2,2-
dimetyl-1,3-dioxolan-4-yl)metoxy]phenyl } pyrimidin-4-yl)metoxy]phenyl } propanoic

Tir hop chit ctia vi du didu ché chudn bi 2 va (2,2-dimetyl-1,3-dioxolan-4-
yl)metanol, thyc hién theo Quy trinh chung II, thu dugc hop chat cua vi du 35. HRMS
duoc tinh toan cho CsyHsaNsOgFSCl: 974,324; theo thuc té: 488,1677 (M+2H)*.

Vi du 36: Axit  (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy }-3-[2-({2-[3-(15-
hydroxy-3-o0x0-2,7,10,13-tetraoxa-4-azapentadex- 1-yl)phenyl|pyrimidin-4-
yl}metoxy)phenyl|propanoic

Te hop chit cia vi du diéu ché chudn bi 5 va 2-[2-[2-(2-
aminoetoxy)etoxy]etoxy]etanol 1am amin thich hop, thuc hién theo Quy trinh chung
III, thu dugc hop chit cta vi du 36. HRMS dugc tinh toan cho CseHeiCIFN7O1;S:
1093,3822; theo thyc té: 547,7006 (M+2H)>".

Vi du 37: Axit (2R)-3-(2-{[2-(3-{[(1,4"-bipiperidin-1'-ylcacbonyl)oxy]|metyl}phenyl)
pyrimidin-4-yl]metoxy } phenyl)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy |phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } propanoic
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Tir hop chét cua vi du didu ché chuén bi 5 va 1-(4-piperidyl)piperidin 1am amin
thich hop, thuc hién theo Quy trinh chung III, thu duoc hop chét cta vi du 37. HRMS
duoc tinh toan cho CssHexCIFNgO7S: 1068,4135; theo thuc té: 1069,419 (M+H)".

Vi du 38 Axit  (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yDetoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{[2-(3-{2-[2-
(2-hydroxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-yl]Jmetoxy } phenyl)propanoic

Tir hop chét cta vi du diéu ché chuin bi 2 va 10 duong lugng 2-[2-(2-
hydroxyetoxy)etoxy]etanol, thyc hién theo Quy trinh chung II, thu dugc hop chét cia
vi du 38. HRMS dugc tinh toan cho Cs2HssCIFN¢OoS: 992,3345; theo thuc té:
497,1748 (M+2H)*".

Vi du  39:  Axit  (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[2-(2-
hydroxyetoxy)etoxy]phenyl } pyrimidin-4-yl)metoxy Jphenyl } propanoic

T hop chit cia vi du diéu ché chuan bi 2 va 10 duong luong 2-(2-
hydroxyetoxy)etanol, thyc hién theo Quy trinh chung II, thu dugc hop chét cua vi du
39. HRMS dugc tinh todn cho CsoHsoCIFNsOsS: 948,3083; theo thuc té: 475,1604
(M+2H)*.

Vi du 40: Axit  (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-{2-[(2-{3-[2-(2-
metoxyetoxy)etoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl } propanoic

Tir hop chét cia vi du diéu ché chudn bi 2 va 2-(2-metoxyetoxy)etanol, thyc
hién theo Quy trinh chung II, thu dugc hop chét cua vi du 40. HRMS dugc tinh toan
cho Cs1HsCIFNgOsS: 962,324; theo thuc té: 482,1675 (M+2H)*".

Vi du 41:  Axit  (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[({[2-
(4-metylpiperazin-1-yl)etyl]carbamoyl} oxy)metyl|phenyl} pyrimidin-4-
yl)metoxy|phenyl} propanoic
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Tir hop chit cta vi du didu ché chuin bi 5 va 2-(4-metylpiperazin-1-
yl)etanamin 1am amin thich hop, thuc hién theo Quy trinh chung III, thu dugc hop chét
cua vi du 41. HRMS duoc tinh toan cho CssHsoCIFNeO7S: 1043,3931; theo thuc té:
522,7052 (M+2H)*".

Vi du  42:  Axit  (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[({[2-
(morpholin-4-yl)etyl]carbamoyl} oxy)metyl]phenyl} pyrimidin-4-yl)metoxy]

phenyl }propanoic

Tir hop chét cua vi du diéu ché chuin bi 5 va 2-morpholinoetanamin lam amin
thich hop thuc hién theo Quy trinh chung III, thu duoc hop chét cta vi du 42. HRMS
dwoc tinh todn cho CssHseCIFNgOsS: 1030,3615; theo thuc té: 516,1871 M+2H)*".

Vi du  43:  Axit  (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[({[2-
(dimetylamino)etyl]carbamoyl}oxy)metyl]phenyl} pyrimidin-4-yl)metoxy]
phenyl}propanoic

Tir hop chét cua vi du didu ché chudn bi 5 va N',N'-dimetyletan-1,2-diamin lam
amin thich hop, thuc hién theo Quy trinh chung III, thu dwgc hop chit cua vi du 43.
HRMS duogc tinh todn cho Cs:HssCIFNgO7S: 988,3509; theo thuc té: 989,3586
(M+H)™.

Vi du  44:  Axit  (2R)-2-{[(5S)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-{2-[(2-{3-[({[2-
(pyrolidin-1-yl)etyl]carbamoyl}oxy)metyl]phenyl} pyrimidin-4-yl)metoxy]

phenyl} propanoic

T hop chét cia vi du diéu ché chuin bi 5 va 2-pyrolidin-1-yletanamin lam
amin thich hop, thuc hién theo Quy trinh chung III, thu duoc hop chét cta vi du 44.
HRMS duoc tinh todn cho CssHssCIFNgO7S: 1014,3665; theo thuc té: 508,1916
(M+2H)*".
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Vi du 45: Axit (2R)-3-[2-({2-[3-({[bis(2-metoxyetyl)carbamoyl]oxy } metyl)phenyl]
pyrimidin-4-yl}metoxy)phenyl]-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]Joxy } propanoic

Tir hop chit cia vi du didu ché chuin bi 5 va 2-metoxy-N-(2-
metoxyetyl)etanamin lam amin thich hgp, thuc hién theo Quy trinh chung III, thu dugc
hop chét ctia vi du 45. HRMS duoc tinh toan cho CssHs7N709FSCI: 1033,3611; theo
thue té: 517,6883 (M+2H)>".

Vi du 46: Axit  (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-yl]oxy }-3-(2-{[2-(3-
{[(1,4,7,10,13-pentaoxa-16-azaxyclooctadecan-16-

ylcacbonyl)oxy]metyl} phenyl)pyrimidin-4-yl]metoxy } phenyl)propanoic

Tu hop chit cua vi du diéu ché chuan bi 5 va 1,4,7,10,13-pentaoxa-16-
azaxyclooctadecan lam amin thich hgp, thuc hién theo Quy trinh chung III, thu dugc
hop chét cta vi du 46. HRMS dugc tinh toan cho CeoHe7N7012FSCl: 1163,4241; theo
thuc té: 582,7187 (M+2H)*".

Vi du 47: Axit (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)
etoxy|phenyl }-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yljoxy }-3-[2-({2-[3-(2,3-
dihydroxypropoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Tir hop chét ctia vi du diéu ché chuan bi 2 va (2,2-dimetyl-1,3-dioxolan-4-
ylDmetanol, thuc hién theo Quy trinh chung II, sau khi hoan thanh phan mg ¢ Bud6c B,
diu chinh d6 pH dén 1 bing dung dich HCl 2M trong nuéc va khudy cho dén khi
quan sét thdy khong con chuyén hoa. Sau do, trung hoa bang dung dich K>2COs 10 %
trong nudc, pha loang bing nudc mudi, chiét bang DCM. Lam khd céc pha hitu co thu
gom dugc trén MgSOs, loc va co dac dich loc béng ap suét thép. Tinh ché san phém
tho bang sic ky pha dao didu ché sir dung 5 mM dung dich NH4HCO; trong nuée va
MeCN lam dung moi rira gidi. Thu gom chét ddng phan khéng ddi quang rira giai sau,
thu duoc hop chit cua vi du 47. HRMS duoc tinh todn cho CaoHisNeOsFSCI:
934,2927; theo thuc té: 468,1538 (M+2H)*".
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Vi du 48 Axit (2R)-2-{[(5Sa)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy }-3-(2-{[2-(3-{2-[2-
(2-metoxyetoxy)etoxy]etoxy }phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic

T hop chit cua vi du didu ché chudn bi 2 va 2-[2-(2-
metoxyetoxy)etoxy]etanol, thuc hién theo Quy trinh chung I, thu dugc hop chét cua vi
du 48. HRMS dugec tinh todn cho Cs3HssNsOoFSCI: 1006,3502; theo thuc té: 504,1829
(M+2H)*".

Vi du 49: Axit (2R)-3-(2-{[2-(3-{2-[bis(2-hydroxyetyl)amino]etoxy } phenyl)
pyrimidin-4-ylJmetoxy } phenyl)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } propanoic

Tir hop chit cia vi du diéu ché chuédn bi 2 va 10 duwong lugng 2-[bis(2-
hydroxyetyl)amino]etanol, thuc hién theo Quy trinh chung II, thu duoc hop chét cua vi
du 49. HRMS duge tinh toan cho Cs;HssN,OgFSCl: 991,3505; theo thuc té: 496,6833
(M+2H)*.

Vi du  50: Axit  (2R)-2-{[(58)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy }-3-{2-[(2-{3-[({[2-
(piperidin-1-yl)etyl]carbamoyl}oxy)metyl]phenyl} pyrimidin-4-
yl)metoxy|phenyl}propanoic

Tir hop chit cta vi du diéu ché chuin bi 5 va N-(2-aminoetyl)piperidin lam
amin thich hop, thuc hién theo Quy trinh chung III, thu dugc hop chét cua vi du 50.
HRMS dugc tinh toan cho CssHssCIFNgO7S: 1028,3822; theo thuc té: 1029,3893
(M+H)*.

Vi du 51: Axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[2-
(morpholin-4-yl)etoxy|phenyl } pyrimidin-4-yl)metoxy]phenyl} propanoic
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Tir hop chét cia vi du diéu ché chudn bi 2 va N-(2-hydroxyetyl)morpholin, thuc
hién theo Quy trinh chung II, thu dugc hop chit cua vi du 51. HRMS dugc tinh toan
cho Cs2Hs3CIFN707S: 973,3400; theo thuc té: 487,6785 (M+2H)>".

Vi du  52:  Axit  (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-{2-[(2-{3-[2-
(dimetylamino)etoxy]phenyl}pyrimidin-4-yl)metoxy]phenyl} propanoic

Tu hop chét cta vi du diéu ché chuin bi 2 va 2-dimetylaminoetanol, thuc hién
theo Quy trinh chung II, thu dugc hgp chit cua vi du 52. HRMS duoc tinh toan cho
CsoHs1CIFN;O6S: 931,3294; theo thuc té: 466,6722 (M+2H)**.

Vi du 53: Axit (2R)-3-(2-{[2-(4-{2-[bis(2-
hydroxyetyl)amino]etoxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)-2-{[(554)-5-{3-clo-
2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]|phenyl}-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-4-yl]oxy } propanoic

Te hop chit cia vi du diéu ché chuan bi 3 va 2-[bis(2-
hydroxyetyl)amino]etanol, thuc hién theo Quy trinh chung II, thu dugc hop chét cua vi
du 53. HRMS duoc tinh toan cho Cs;HssN7OgFSCl: 991,3505; theo thuc té: 496,6822
(M+2H)*", |

Vi du  54:  Axit  (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(4-{2-[2-
(2-hydroxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic

Tir hop chét cua vi du diéu ché chuin bi 3 va 10 duong lugng trietylenglycol,
thue hién theo Quy trinh chung I, thu dugc hop chéit cta vi du 54. HRMS duoc tinh
toan cho CspHsaN¢OoFSCl: 992,3345; theo thuc té: 497,1743 (M+2H)*".

Vi du 55  Axit  (2R)-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-ylJoxy }-3-{2-[(2-{4-[(2,2-
dimetyl-1,3-dioxolan-4-yl)metoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic
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Tir hop chit cta vi du didu ché chuin bi 3 va (2,2-dimetyl-1,3-dioxolan-4-
yl)metanol, thyc hién theo Quy trinh chung II, thu dugc hop chét cua vi du 55. HRMS
duoc tinh toan cho Cs>xHs2NeOgFSCl: 974,3240; theo thuc té: 488,1689 (M+2H)>".

Vi du  56:  Axit  (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-{2-[(2-{4-[2-
(morpholin-4-yl)etoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic

Tir hop chét ctia vi du diéu ché chuan bi 3 va N-(2-hydroxyetyl)morpholin, thuc
hién theo Quy trinh chung II, thu dugc hop chit cua vi du 56. HRMS duoc tinh toan
cho Cs2Hs3sN,O7FSCI: 973,3400; theo thuc té: 487,6775 (M+2H)*".

Vi du 57: Mubi 4-[4-({2-[(2R)-2-carboxy-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-mety]
piperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }
etyl]Jphenoxy }metyl)pyrimidin-2-yl]phenyl phosphat dinatri

Cho nhé giot 140 pL POCIz (1,5 mmol, 3 duong lugng) vao dung dich THF
chira 444 mg hop chét cua vi du diéu ché chuan bi 3 (0,5 mmol, 1 duong lwong) va
210 pL TEA (1,5 mmol, 3 duong luong) trong 5 mL THF kho ¢ nhiét d trong phong.
Sau 15 phut khudy, cho 5 mL natri hydroxit (10 mmol, 2M trong nudc) vao, va sau dé
khudy & 50 °C cho dén khi quan sét thdy khong con chuyén hoa. Sau d6, diéu chinh do
pH dén 6 bang TFA, va sau d6 bom truc tiép hdn hop phan tng nay vao cot RP18 sir
dung dung dich NH4HCO3 50 mM trong nuéc va MeOH lam dung mdi rira giai. Thu
gom chat dong phan khong d6i quang rira giai sau. Sau khi lam dong kho, tao huyén
phu chat rin mau tring con lai trong 5 mL dioxan / NHsHCOj3 bdo hoa (1:1). Sau khi
khudy trong 1 gio & nhiét d trong phong, bom truc tiép hdén hop phan tmg vao cdt
RP18 sir dung nudc va MeCN lam dung méi rira giai, thu duoc hop chét cua vi du 57.
HRMS duogc tinh toan cho C4sHa3sNsO9FPSCI: 940,2222; theo thuc té: 469,1054 (M-
2H)*.

Vi du 58 Axit (2R)-3-(2-{[2-(2-{2-[bis(2-hydroxyetyl)amino]etoxy } phenyl)
pyrimidin-4-ylJmetoxy } phenyl)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } propanoic
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Vi du 59: Axit (2R)-3-(2-{[2-(4-{[bis(2-hydroxyetyl)amino]metyl}phenyl)pyrimidin-
4-ylJmetoxy }phenyl)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } propanoic

Vi du 60: Axit (2R)-3-(2-{[2-(3-{[bis(2-hydroxyetyl)amino]metyl } phenyl)pyrimidin-
4-yllmetoxy }phenyl)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } propanoic

Vi du 61: Axit (2R)-3-(2-{[2-(2-{[bis(2-hydroxyetyl)amino]metyl}phenyl)pyrimidin-
4-yl]lmetoxy } phenyl)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy } propanoic

Vi du  62: Axit  (2R)-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-{2-[(2-{4-[(2-
hydroxyetoxy)metyl]phenyl} pyrimidin-4-yl)metoxy Jphenyl} propanoic

Vi du  63: Axit (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{2-[2-(2-
hydroxyetoxy)etoxy|phenyl } pyrimidin-4-yl)metoxy]phenyl} propanoic

Vi du 64: Axit  (2R)-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(2-{2-[2-
(2-hydroxyetoxy)etoxyJetoxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic

Vi du 65: Axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{3-
[(phosphonooxy)metoxy|phenyl } pyrimidin-4-yl)metoxy]phenyl} propanoic

Vi du 66: Axit  (2R)-2-{[(55.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-yl]oxy }-3-(2-{[2-(3-
{[(phosphonooxy)metoxy|metyl} phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic

Vi du 67 Axit (2R)-2-{[(55,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(3-
{[(phosphonooxy)cacbonyl]oxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic
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Vi du 68  Axit  (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-[2-({2-[3-
({[(phosphonooxy)cacbonyl]oxy } metyl)phenyl]pyrimidin-4-
yl}metoxy)phenyl]propanoic

Vi du 69: 1-[(etoxycacbonyl)oxyletyl (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy } -
3-{2-[(2-{3-[(1,3-dimetoxypropan-2-yl)oxy]phenyl} pyrimidin-4-
yl)metoxy |phenyl } propanoat

Budc A: Etyl 1-cloetyl cacbonat

Hoa tan 1 duong luong etanol va 1,2 duong lugng pyridin vao diclometan (1,2
mL/mmol). Hoa tan 1,05 duong lugng 1-cloetyl cloformat vao & -78 °C trong khi
quyén nito va khudy hdn hop phan tng & -78 °C trong 3 gid. Loc hdn hop lanh nay va
co dac dich loc bang ap sudt thip. San pham tho duogc sir dung khong can tinh ché

thém.
Bué6e B: Hop chét ciia vi du 69

Hoa tan 1 duong lugng hop chét cia vi du 13 vao DMF (20 ml/mmol) trong
nito. Hoa tan 6,7 duong luong Cho Cs>COs va 8 duong lugng etyl 1-cloetyl cacbonat
tir Budc A vao. Khudy hdn hop phan tmg & nhiét do trong phong cho dén khi quan sét
thiy khong con chuyén hoa nita. Pha lodng hdn hop bing nudc mudi va chiét bang
DCM, 1am kho bing Na;SOs, loc va ¢d dic bing ap suit thip. Tinh ché san phim tho
bang sic ky pha dao diéu ché st dung dung dich NH4HCOs; 5 mM trong nudc va
axetonitril lam dung moi rira gidi, thu dugce hop chét cua vi du 69. HRMS dugc tinh
toan cho CseHgoCIFNgO11S: 1078,3713; theo thuc té: 1079,3796 va 1079,3786 (M~+H).

Vi du 70: 1-[(dimetylcarbamoyl)oxyletyl (2R)-2-{[(5S54)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -
3-{2-[(2-{3-[(1,3-dimetoxypropan-2-yl)oxy|phenyl } pyrimidin-4-
yl)metoxy|phenyl}propanoat
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Vi du 71: Axit (2R)-2-{[5-{2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-
(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy }-3-[2-({2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Vi du 72: Axit (2R)-2-{[5-{3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-[2-({2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic

Vi du 73: Axit (2R)-2-{[5-{2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-
(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-[2-({2-[4-
(phosphonooxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Vi du 74: Axit (2R)-2-{[5-{3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-[2-({2-[4-
(phosphonooxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Vi du 75: Axit 2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-hydroxy-3-[2-({2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic

Vi du 76: Axit 2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-4-hydroxy-3-[2-({2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl}metoxy)phenyl]butanoic

Vi du 77: Axit 2-O-[(58:)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-3,4-dideoxy-3-[2-({2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]pentonic

Vi du 78 Axit  (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yljoxy }-3-[2-({2-[2-
(hydroxymetyl)pyridin-4-yl]pyrimidin-4-yl} metoxy)phenyl]propanoic

Vi du  79: Axit  (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy} -3-[2-({2-[5-
(hydroxymetyl)pyridin-3-yl]pyrimidin-4-yl} metoxy)phenyl]propanoic
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Tir hop chét ciia vi du diéu ché chuan bi 1 va [5-(4.4,5.5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-3-pyridyl]metanol, thuc hién theo Quy trinh chung I, thu dugc hop
chit cua vi du 79. HRMS duoc tinh toan cho CasHasCIFN7O6S: 875,2668; theo thuc té:
438,6428 (M+2H)**

Vi du  80: Axit  (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-[2-({2-[6-
(hydroxymetyl)pyridazin-4-yl]pyrimidin-4-yl}metoxy)phenyl]propanoic

Vi du  81: Axit (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-[2-({2-[6-
(hydroxymetyl)pyrazin-2-yl]pyrimidin-4-yl}metoxy)phenyl]propanoic

Vi du  82: Axit  (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-(2-{[2'-
(hydroxymetyl)-2,5'-bipyrimidin-4-ylJmetoxy } phenyl)propanoic

Tir hop chét cta vi du didu ché chudn bi 1 va hop chét ciia vi du diéu ché chuén
bi 4q, thuc hién theo Quy trinh chung I, thu duoc hop chit cta vi du 82. HRMS dugc
tinh toan cho C4sH42CIFN3O6S: 876,2621; theo thuc té: 439,1402 (M+2H)>".

Thir nghiém duogc ly
Vi du A: Uc ché Mcl-1 theo phwong phép phan cuc phat huynh quang

Kha ning lién két twong dbi ciia mdi hop chit duoc xéc dinh nhd qua trinh phan
cuc phéat huynh quang (FP - Fluorescence Polarisation). Phuong phap nay st dung
phéi twr duogc danh dau floesxein (Floesxein-BAla-Ahx-A-
REIGAQLRRMADDLNAQY-OH; mw 2,765), phdi tir nay lién két véi protein Mcl-1
(sao cho Mcl-1 tuong tng voi sd truy cap gdc UniProtKB®: Q07820), dan dén ting
tinh di huéng nhu xac dinh dugce ¢ cac don vi phan cyc mili (mP - milli-polarisation)
bang thiét bi doc. Viéc bd sung hop chit ma lién két canh tranh v6i cing mot vi tri véi
phéi tir nay sé& dan dén ty 1& khong lién két cua phdi tir cao hon trong hé théng nhur

dugce minh ching béi sy gidam don vi mP.
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Chun bi hoat pha lodng 11 diém cta mdi hop chit trong DMSO va chuyén 2 pl
vao dia 384 13, lién két yéu, day phing (ndng d6 DMSO cudi 1a 5 %). Sau d6, cho
38 ul dung dich dém (10 mM axit 4-(2-hydroxyetyl)-1-piperazintansulfonic [HEPES],
150 mM NaCl, 0,05 % Tween 20, pH 7.4), chira phéi tir dugc danh ddu floesxein
(ndng do cudi 1a 1 nM) va protein Mcl-1 (ndng dd cudi 1a 5 nM) vao.

U cac dia thir nghiém trong khoang 2 gid & nhiét do trong phong truéc khi xac
dinh FP bang thiét bi doc Biomek Synefgy2 (Kich thich 528 nm, Phat xa 640 nm,
Neuong 510 nm) va tinh toan cac don vi mP. Sy lién két khi ting liéu lugng hop chat
thir nghiém duoc biéu thi dang murc giam phén tram mP so véi khodng dugc thiét 1ap
gitta ‘chi 5 % DMSO’ va cac dbi chimg ‘wrc ché 100 %’. Duong cong dap ing ndng do
11 diém dugc v& bang phin mém XL-Fit st dung m6 hinh log 4 thong s6 (Sigmoidal
Dose-Response Model) va x4c dinh ndng do uc ché ma tai ndéng d6 nay mP (ICso)

giam 50 %. Cac két qua thu duge dugc néu trong Bang 1 dudi day.

Cac két qua nay cho thdy cac hop chit ciia sdng ché @ ché sy tuong tac giita

protein Mcl-1 va peptit phat huynh quang durgc mo ta trén day.
Vi du B: Tinh doc hai té bao in vitro

Nhitng thir nghiém vé tinh doc hai té bao dugc thuc hién trén dong té bao da u
tiy H929.

Phén phdi céc té bao nay vao vao céc vi dia va cho tiép xuic v6i cac hop chét
thir nghiém trong 48 gio. Sau do, kha nang sdng sot cia té bao duoc dinh lwong bing

thtr nghiém so mau, thtr nghiém vi céy tetrazoli (Cancer Res., 1987, 47, 939-942).

Céc két qua dugc biéu thi bang ICs (ndng dd ciia hop chit ma tai noéng do nay

hop chét 1am 50% té bao sdng s6t) va duge néu trong Bang 1 dudi day.
Cac két qua cho thdy cac hop chét cia sing ché 1a cac chét gy doc hai té bao.

Bang 1: ICso ddi v6i tre ché Mcl-1 (thir nghiém phan cuc phat huynh quang) va d6i véi
tinh doc hai t& bao trén cac té bao H929
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TCso M) | ICso (M) MTT ICso M) | ICso (M)
, Mcl-1 FP H929 , Mcl-1 FP | MTT H929
Hggi"c}lljtlc‘ia 8 4E-09 9,31E-09 H‘-’Vpi 3};‘?‘; ;ﬁa 4,95B-09 | 2,47E-09
H‘-’Bicgétz"ﬁa 1,32E-08 1,59E-08 H"Vpl iﬁf‘; gﬁa 435B-09 | 5,68E-08
H‘-’gi"é‘ft;ﬂa 4,05E-09 4,08E-09 ng i’la; fﬁa 4,85E-09 | >1,50E-07
H‘-’gicgjt:ﬁa 4,9E-09 3,64E-09 H"Vpl g?légﬁa 55E-09 | 5.97E-09
H“’gicgjt;’ﬁa 3,7E-09 1,65E-09 HQ& fﬁg;ﬁa 2,7E-09 | 3,97E-08
Hqsicé‘jt;ﬁa 1,57E-08 3,25E-09 H‘-’V?l, f‘;;ﬁa 3,15E-09 | 2,55E-09
H‘-’Bicé’jtfﬁa 3,75E-09 4,45E-09 qui illa; gﬁa 3,456-09 | 1,00E-08
H‘-’g;gjtgc‘ia 7,35E-00 2,07E-09 HQ&'} i‘la; gﬁa 3.45E-00 | 1,72E-09
H‘-’Bi‘?jt;ﬁa 8,15E-09 1,40E-09 H"Vpl zié;;’ﬁa 20E-09 | 1,39E-08
H‘-’a ‘;‘lai gﬁa 1,09E-08 2,79E-09 H‘-’V?} ‘éﬁ%;ﬁa 4,15E-09 | 4,84FE-08
H‘-’VP} iﬁ fﬁa 4,05E-09 1,99E-09 H"Vpl Sﬁ;ﬁa 4,6E-09 | 2,27B-08
H‘-’Vl’} iﬁ ;ﬁa 4,25E-09 3,82E-09 qupi fi?laé gﬁa 4,58-09 | 3,60E-09
HQVP} fiﬁa; gﬁa 5,1E-09 3,59B-09 Hc’vﬂ ffl‘la; fﬁa 3,85E-09 | 1,68E-09
H‘?a fﬁ:ﬁa 6,15E-09 3,37E-09 H"Vpl Ziag gﬁa 1,53E-08 | 1,68E-09
H(-’Vlz ‘c’lllllai ;ﬁa 2,75E-09 3,59E-09 HQ’VP; fl?la; ;ﬁa 2.24E-08 | 1,18E-09
H‘-’a fl?lai gﬁa 7,2E-09 3,71E-08 H"Vpl g?lé;’:ﬁa 7,1E-09 | 4,76E-09
HQ&'} iﬁ ;’ﬁa 4,8E-09 3,03E-09 HQ&'} ‘;’la; SCﬁa 515E-09 | 4,76E-09
H‘-’Vpi lella; gi‘a 4,1E-09 1,39E-08 H(’Vpl 3}1‘1&; gﬁa 4,65E-09 | 7,59E-08
HQ& fi};a; ;ﬁa 6,3E-09 2,05E-08 HQ&'} ‘(’11111"“; gﬁa ND ND
H‘-’Vl'; ‘(’i}l‘lag gﬁa 2,8E-09 2,76E-09 H"a ‘C’l};aé fﬁa ND ND
H‘-’VP; filllla;, ;ﬁa 3,05E-09 3,25E-00 H‘-’fi Zzéégaa ND ND
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Hop Z?lai S 375809 | 6asE-09 | NP ‘(ﬁég;ﬁa ND ND
Hopchtcial 5 cp g9 | gggp.og | NOPChtoial ND
vi du ’41 vi du’64
Hop iﬁ;ﬁa 445E-09 | agsE08 | NP zﬁﬁé Ja W ND
Hop f‘gﬁa 4558-00 | 311808 | 1P Eﬁf‘;gﬁa ND ND
Hop ffﬁjﬁa 37809 | 287808 | NP ﬁ‘g;ﬁa ND ND
Hop filﬁsc‘ia 32809 | 458809 | NP g?lag S ND ND
fop ‘(’;f‘;gﬁa 255809 | 234808 | NP zllf‘égﬁa 7,6E:08 | ND
Hop fi}ﬁ;ﬁa 4,05E-09 | 182808 | NP fl?}é;gﬁa ND ND
Hop i_ﬁ?a 3,85E-09 Np | TP zﬁa; 4 ND ND
Hop gié;gﬁa 4,65E-09 ND P ‘(’ff;zcﬁa ND ND
R el I sl G .
o z‘la; U 4,15E-09 ND P f‘;jﬁa ND ND
R B T il O
M| 4oes | o |MEEESRl o | W
R Tl I i O .
Hop (Ci}lllag S 635809 ND e ‘(ﬁ%gﬁa ND ND
fop fﬁgﬁa 4,75E-09 Np | HOP zﬁé;;ﬁa 76600 | ND
Hop fi?fg;ﬁa 46809 | 227808 | NP zﬁa; NN ND
R T B i B
e T R B oo e

ND: khong xac dinh

Vi du C: Pinh luong dang phéan cat ctia PARP in vivo
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Kha ning ciia cic hop chét cua sang ché trong viéc gy ra qué trinh chét té bao
theo chuong trinh, dugc xdc dinh béng cach xac dinh mic PARP duoc tach ra, dugc

danh gi4 bing mau ghép khéc loai cia cac té bao da u tty AMO-1.

1.107 té bao AMO-1 dugc ghép dudi da vao chudt dugc (e ché mién dich
(gibng SCID). Tir 12 dén 14 ngay sau khi ghép, xir ly nhiing dong vat nay bang cach
cho dung cac hop chit khac nhau theo dudng tinh mach hodc dudng miéng. Sau khi xir
1y, thu hoi khdi u va phéan giai, va dang duoc tich ra ciia PARP dugc dinh luong trong

cac san pham phan giai khoi u.

Viéc dinh luong dugc thuc hién bé‘mg cach st dung thir nghiém "Meso Scale
Discovery (MSD) ELISA platform", thir nghiém nay danh riéng dé x4c dinh dang tach
ra cia PARP. N6 dugc biéu thi & dang yéu t6 hoat héa twong ting véi ty 1€ gifta luong
PARP duogc tach ra & chudt dugce xir 1y chia cho lugng PARP dugc tach ra ¢ chudt déi

ching.

Céc két qua cho thiy cac hop chét cua sang ché c6 kha ning giy ra qué trinh

chét té bao theo chuong trinh & cac té bao khéi u AMO-1 in vivo.
Vi du D: Hoat tinh chéng khéi u in vivo

Hoat tinh chong khoi u cia cac hop chat cua sang ché duoc danh gia bang mau

ghép khac loai ciia cac té bao da u tity AMO-1.

1x107 t& bao AMO-1 duoc ghép dudi da vao chudt duge uc ché mién dich

(giéng SCID).

Tir 6 dén 8 ngay sau khi ghép, khi khéi u dat khoang 150 mm?®, chudt duge xur
ly bang cach cho ding cic hop chit khac nhau hang ngay (5 ngay xu Iy). Khéi lugng

khéi u duoc xac dinh hai 1dn mot tudn tir khi bat dau xir ly.

Cac két qua thu duoc bing cach st dung ty 16 AT/C (ttc 1a thong s6 dinh luong
vé hoat tinh ctia mot san phdm, duoc dinh nghia 14 ty 1& khdi lugng khéi u ctia nhom
dugc xir Iy / khéi lwong khéi u ctia nhém dbi chimg khong duoc xir 1y) cho thay cac

hop chat ctia sang ché lam giam dang ké khdi u trong giai doan xir ly.
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Vi du F: Dugc phdm: Vién nén

1000 vién nén chira liéu lugng 5 mg hop chét duoc chon tir cac hop chét cta cac vidu tr 1

B80S 1R TS OEUU U U RO P RO P PP PP TP ES 5¢g
TENR DO IO ottt 20 g
TAOH DOTTIZO «vv vttt 20g
LLACTOZA e ee e eeee et e e e e e e e e e et e ettt e e e e et e e b b e e e e e 30¢g
IMAGIE STEATAL ..ottt 2g
S FTo e < L AT UE USSP P PR PPPPPPPP PP PRIRPPP lg
HydroxXypropyIXelUloZa. .........ccooviviiiiiiiiiiiiiiii s 2g
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YEU CAU BAO HQ
1. Hop chit c6 cong thirc (I):
Ry
b
O g. _O
A
0~ Ry @
" |
Ry4 N
H4C O/\/ SRy
Cl
trong do:
d
N7~
¢ A linhém | Nr, |
X S
N

® & & & o

trong d6 1 lién két v6i nguyén tir oxy va 2 lién két véi vong phenyl,

Rs 12 nguyén tir hydro, nhém (Ci1-Cs)alkyl mach thing hodc mach nhéanh tuy y
duoc thé, nhom -CHR.Rp, hodc nhém heteroarylalkyl(C;-Cs),

Ro la nhom 4-flophenyl,

Rio va Rio’ 1a nhom metyl,

hodc cac phan tir thé clia cap (Rio, Rio’) cling nhau tao thanh nhém 4-metyl-
piperazinyl hodc nhom 4-etyl-piperazinyl,

Ri1 12 -Cys-Cys,

Ri4 1a nguyén tir hydro, nhém hydroxy, hodc nhém hydroxy(Ci-Ce)alkyl,

R. 14 nguyén ti hydro hodc nhém (C1-Ce)alkyl mach thing hoic mach nhanh,
Rp 1a nhom -O-C(0)-0O-R¢, nhém -O-C(O)-NRcR¢’, hodc nhém -O-P(O)(ORe)2,
Rc va R’ doc 14p v6i nhau 1a nguyén tir hydro, nhém (C1-Cs)alkyl mach thang
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hoidc mach nhanh, nhém xycloalkyl, nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl, nhém
(Ci-Ce)alkoxycarbonyl(C1-Ce)alkyl,
hodc cac phan tir thé ctia cip (Re, Re’) cing v6i nguyén tir nito ma ching gin
vao tao thanh vong khong thom ¢o tur 5 dén 7 nguyén tir vong, ma ngoai nguyén
tl nito, vong nay co thé chira tir 1 dén 3 nguyén tir khac loai dugc chon tir oxy
va nito, can phai hiéu ring nito nay c6 thé dugc thé bang nhém 1a (Ci-Ce)alkyl
mach théng hoac mach nhanh,
Cys la nhoém heteroaryl,

Ris

Rys Ry7

Cys la >

hoic Cys 1a nhom heteroaryl ma duogc thé bing nhém duge chon tir
-0-P(0O)(OR20)2; -O-P(0)(O)2; -(CHa2)p-O-(CHR1s-CHR19-O)¢-R20; hydroxy;
hydroxy(Ci-Ce)alkyl; -(CHa2)-Y-(CHz)s-heteroxycloalkyl; hodc -Y-(CHa)q-
NR21R21’,

Ris 1a nguyén tir hydro; nhom -(CHz)p-O-(CHR1s-CHR19-O)q-R20; nhom (Ci-
Ce)alkoxy(Ci-Ce)alkyl mach thiang hodc mach nhanh; nhém -Y-(CHa)g-
NR21R21’; hodc nhom -(CHz)-Y-(CH2)s-heteroxycloalkyl,

Ri6 1a nguyén t& hydro; nhom hydroxy; nhém hydroxy(Ci-Ce)alkyl; nhém -
(CH2)r-Y-(CHz)s-heteroxycloalkyl; nhom (CHz)r-Y-X-O-P(O)(OR20)2; nhom -
O-P(0)(O)2; nhom -(CHa)p-O-(CHR13-CHR19-O)q-R20; nhém -(CH2)p-O-C(O)-
NR22R23; hodc nhém -Y-(CH2)q-NR21R21,

Ri7 la nguyén t&¢ hydro; nhom -(CHz),-O-(CHRi1s-CHR19-O)g-Roo;
nhom -O-P(O)(OR20)2; nhom -O-P(O)(O)2; nhom hydroxy;
nhém  hydroxy(Ci-Ce)alkyl; nhém  -(CHz)r-Y-(CHz)s-heteroxycloalkyl,
nhom -Y-(CH2)¢-NR21R21’; hodc axit aldonic,

X 1a nhém -(CHz)s- hodc nhom -C(O)-,
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Y 14 mét lién két hodc nguyén tir oxy,

Ris 1a nguyén tir hydro hodc nhém (C1-Ce)alkoxy(Ci-Ce)alkyl,

Ri9 14 nguyén tir hydro hodc nhom hydroxy(Ci-Ce)alkyl,

Ry 1a nguyén tir hydro hodc nhom (Ci-Ce)alkyl mach théng hodc mach nhanh,

R21 va Ror’, doc 14p voi nhau, 12 nguyén tr hydro, nhém (Ci-Ce)alkyl mach
théng hodc mach nhanh, hodc nhém hydroxy(Ci-Ce)alkyl,

hodc cac phan tir thé ctia cap (Ra1, Ra1’) cling v6i nguyén tr nito ma ching gin
vao tao thanh vong thom hodc khong thom co tu 5 dén 7 nguyén tir vong, ma
ngoai nguyén t nito, vong nay co thé chira tir 1 dén 3 nguyén tir khac loai duoc
chon tir oxy, luu huynh va nito, cin phai hiéu ring vong thu dugc co thé duogc
thé bang nhom 12 nguyén tir hydro hodc nhém (C1-Ce)alkyl mach thang hodc
mach nhanh,

R» 1a nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl, nhom -(CHa2)p-NR24R24’, hodc
nhom -(CHz),-O-(CHR 13-CHR19-O)q-R20,

Ro3 1a nguyén tir hydro hodc nhom (Ci-Cs)alkoxy(Ci-Ce)alkyl,

hodc cac phan tir thé ciia cip (Ra2, Ra3) cling v6i nguyén tir nito ma chung gin
vao tao thanh vong thom hodc khong thom ¢6 tu 5 dén 18 nguyén tir vong, ma
ngoai nguyeén ti nito, vong nay co thé chira tir 1 dén 5 nguyén tir khac loai duoc
chon tir oxy, luu huynh va nito, can phai hiéu r%mg vong thu dugc ¢ thé duoc
thé bang nhom 1a nguyén tir hydro, nhém (C;-Ce)alkyl mach thang hodc mach
nhanh hoac nhom heteroxycloalkyl,

Ro4 va Rosa’, dOc 14p v6i nhau, 1a nguyén tit hydro hodc nhom (Ci-Ce)alkyl mach
théng hodc mach nhanh,

hodc cac phan tir thé ciia cap (Ras, Ro4’) cling v6i nguyén tir nito ma ching gin
vao tao thanh vong thom hodc khong thom c6 tur 5 dén 7 nguyén tir vong, ma

ngoai nguyeén tir nito, vong nay co thé chira tir 1 dén 3 nguyén tir khac loai duge
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chon tir oxy, luu huynh va nito, can phai hiéu rang vong thu dugc c6 thé duoc
thé bing nhom 14 nguyén tir hydro hodc nhom (Ci-Ce)alkyl mach thang hoic
mach nhanh,

¢ nlasbnguyén bang 1,

¢ plasbnguyén bang 0, 1 hoic 2,

¢ qlasbnguyén bang 1, 2, 3 hoic 4,

¢ rvas doc lap 1a sé nguyén bang 0 hoic 1,

vé6i didu kién 12 Rys, Ris va Ry7 khong dong thoi 1a nguyén ti hydro va Ris khong

phai 1a nhém metoxyetoxy,
can phai hiéu rang:
- "aryl" 1a nhém phenyl, naphtyl, biphenyl, indanyl hodc indenyl,

- "heteroaryl" 1a nhom hai vong hodc don vong bét k¥ 6 tir 5 dén 10 nguyén tir
vong, c6 it nhat mot gbe thom va chira tir 1 dén 3 nguyén tir khic loai dugc

chon tir oxy, Ivu huynh va nito,

- "xycloalkyl" 1a nhom vong cacbon khong thom hai vong hodc don vong bét ky

chua tir 3 dén 10 nguyén tir vong,

- “heteroxycloalkyl” 1a nhém vong cacbon khong thom hai vong hodc don vong
bét ky chira tir 3 dén 10 nguyén tir vong, va chira tir 1 dén 3 nguyén tir khac loai
duoc chon tir oxy, luu huynh va nito, ching c6 thé gdm céc hé vong ngung tu,

noi cau hogc spiro,

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl néu trén va cdc nhom
alkyl, alkenyl, alkynyl, alkoxy c¢6 thé dugc thé bang tir mot 1 dén 5 nhom dugce
chon tir (C1-Ce)alkyl mach thing hodc mach nhanh tiy ¥ dugc thé, nhém (Co-
Ce)alkenyl mach thing hoic mach nhanh tiy y dugc thé, nhom (Ca-Ce)alkynyl
mach thing hodc mach nhinh tuy y dugc thé, (Ci-Ce)alkoxy mach thing hoic
mach nhanh tuy y duge thé, (C1-Ce)alkyl-S- tiry ¥ duge thé, hydroxy, oxo (hodc N-
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oxit néu thich hop), nitro, xyano, -C(0)-OR’, -O-C(O)-R’, -C(O)-NR’R”’, -
NR’R”’, -(C=NR’)-OR”’, (Ci-Cs)polyhaloalkyl mach thang hosc mach nhénh,
triflometoxy, hodc halogen, can phai hiéu rang R’ va R”’, doc 1ap v6i nhau, 1a
nguyén tir hydro hodc nhém (Ci-Ce)alkyl mach thang hoic mach nhénh tuy y dugc
thé, va can phai hiéu rang mot hodc nhiéu nguyén tir cacbon cua céc phan tir thé

kha thi néu trén c6 thé duoc doteri hoa,

cac chat dong phan doi anh, cac chat dong phan khong doi quang va cac chat dong
phan can quay cua ching, va cidc muoi cong cua chiing v6i bazo hodc axit duge

dung.

Hop chit theo diém 1, trong d6 Ris4 1a nguyén tir hydro, nhém hydroxy, nhém
hydroxymetyl hodc nhém hydroxyetyl.

Hop chit theo diém 1, trong d6 Cys 1a nhém pyrimidinyl, nhom pyrazolyl, nhém

triazolyl, nhém pyrazinyl hodc nhém pyridinyl.

Hop chét theo diém 1, trong d6 Cys 1a
Ri6

Rys Ry7

trong d6 Ris, Ris va Ry7 12 nhu dugce dinh nghia trong diém 1.

Hop chit theo diém 1, trong d6 Ris va Ri7 1a nguyén tir hydro va Ris la nhom -
(CH2),-O-(CHR13-CHR 19-O)q-R20; nhom (C1-Ce)alkoxy(Ci-Ce)alkyl mach théng
hoic mach nhanh; nhém -Y-(CH:)¢-NR21R21’; hodc nhom -(CHz)-Y-(CHz)s-

heteroxycloalkyl.

Hop chit theo diém 1, trong d6 Ris va Ry la nguyén to hydro
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Ris la nhém hydroxy; nhém hydroxy(Ci-Ce)alkyl;

nhém  -(CHy)-Y-(CHy)s-heteroxycloalkyl; nhém -O-P(O)(ORz0)2; nhoém  -O-
P(O)(O’)2; nhém -(CHz)p-O-(CHR1s-CHR19-O)q-R20; nhém  -(CH2)p-O-C(O)-
NR2R23; nhém (CHz)-Y-X-O-P(O)(OR20)2 hodc nhom -Y-(CH2)g-NR21R21 .

7. Hop chit theo diém 1, trong d6 Ris va Ris 12 nguyén t& hydro
va Ry7 1a nhom -(CH2)p-O-(CHR13-CHR19-O)q-R20; nhém -O-P(O)(OR20)2; nhém -
O-P(0)(O")2; nhém hydroxy; nhém hydroxy(Ci-Cs)alkyl; nhém -(CH2)-Y-(CH2)s-
heteroxycloalkyl; nhém -Y-(CHz2)q-NR21R21’; hodc axit aldonic.

8. Hop chét theo diém 1, trong d6 hop chét nay la:

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-(2-{[2-(3-
hydroxyphenyl)pyrimidin-4-yl]Jmetoxy } phenyl)propanoic;

axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-ylJoxy } -3-(2-{[2-(4-
hydroxyphenyl)pyrimidin-4-yl]Jmetoxy } phenyl)propanoic;

axit (2R)-2-{[(5S8,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-[2-({2-[3-
(hydroxymetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy }-3-[2-({2-[4-
(hydroxymetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;

axit (2R)-2-{[(5S84)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{2-
[(2,2-dimetyl-1,3-dioxolan-4-yl)metoxy|phenyl}pyrimidin-4-
yl)metoxy|phenyl}propanoic;

axit (2R)-2-{[(5S8.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy } -3-{2-[(2-{2-
[2-(2-metoxyetoxy )etoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic;
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axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy } -3-(2-{[2-(2-
{2-[2-(2-metoxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-

yl]metoxy } phenyl)propanoic;

axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy |phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy } -3-[2-({2-[2-
(metoxymetyl)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-{2-[(2-{2-[(2-
metoxyetoxy)metyl]phenyl} pyrimidin-4-yl)metoxy]phenyl } propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{2-[(2-
hydroxyetoxy)metyl]phenyl} pyrimidin-4-yl)metoxy]phenyl}propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(2-
{[(2,2-dimetyl-1,3-dioxolan-4-yl)metoxy|metyl } phenyl)pyrimidin-4-
yl]metoxy } phenyl)propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{3-[(2-
hydroxyetoxy)metyl]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } -3-{2-[(2-{3-
[(1,3-dimetoxypropan-2-yl)oxy]phenyl}pyrimidin-4-

yl)metoxy|phenyl} propanoic;

axit (2R)-2-{[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{4-
[(1,3-dimetoxypropan-2-yl)oxy|phenyl}pyrimidin-4-
yl)metoxy]phenyl}propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-[2-({2-[4-
(2,3-dihydroxypropoxy)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic;
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metyl 6-O-{3-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-yl]oxy } etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-o-D-
mannopyranosit;

metyl 6-O-{3-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-yl]Joxy }etyl]phenoxy }metyl)pyrimidin-2-yl]phenyl}-2,3,4-tri-O-
metyl-o-D-mannopyranosit; |

metyl 6-O-{4-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-yl]oxy }etyl]phenoxy }metyl)pyrimidin-2-yl]phenyl }-a-D-
mannopyranosit;

metyl 6-O-{4-[4-({2-[(2R)-2-carboxy-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-yl]oxy}etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl}-2,3,4-tri-O-
metyl-a-D-mannopyranosit;
6-0-{4-[4-({2-[(2R)-2-carboxy-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy}etyl]phenoxy } metyl)pyrimidin-2-yl|phenyl }-D-mannopyranoza;

axit 6-0-{2-[4-({2-[(2R)-2-carboxy-2-{[(55,)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]|phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy}etyl]phenoxy } metyl)pyrimidin-2-yl|phenyl}-D-mannonic;
1,2-O-[(1R)-1-({4-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]|phenyl}-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-yl]oxy} etyl]phenoxy } metyl)pyrimidin-2-yl|benzyl } oxy)etyliden|-
B-D-mannopyranoza;

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{4-
[ (a-D-mannopyranosyloxy)metyl]phenyl} pyrimidin-4-
yl)metoxy|phenyl}propanoic;
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axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy}-3-[2-({2-[4-

(2-hydroxyetyl)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-[2-({2-[2-

(2,3-dihydroxypropoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy} -3-[2-({2-[ 2-
(2-hydroxyetoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;

| axit (2R)-2-{[(5S8,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-4-yl] oxy}-3-{2-[(2-{2-

[(2,3-dihydroxypropoxy)metyl|phenyl} pyrimidin-4-

yl)metoxy|phenyl} propanoic;

axit (2R)-2-{[(5S8,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-[2-({2-[3-

(phosphonooxy)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic;

4-[4-({2-[(2R)-2-carboxy-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metyl

piperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-

ylJoxy }etyl]phenoxy } metyl)pyrimidin-2-yl]phenyl phosphat;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno|[2,3-d|pyrimidin-4-ylJoxy }-3-[2-({2-[3-

(2-hydroxyetoxy)phenyl]pyrimidin-4-yl} metoxy)phenyl]propanoic;

axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yljoxy }-3-{2-[(2-{4-

[2-(2-metoxyetoxy)etoxy]phenyl } pyrimidin-4-yl)metoxy|phenyl} propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]

phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{4-[2-(2-

hydroxyetoxy)etoxy]phenyl} pyrimidin-4-yl)metoxy]phenyl} propanoic;

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-

yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yljoxy }-3-(2-{[2-(4-
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{2-[2-(2-metoxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-
yl]metoxy } phenyl)propanoic;

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-{2-[(2-{4-[2-
(dimetylamino)etoxy]phenyl}pyrimidin-4-yl)metoxy]phenyl} propanoic; -

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{3-
[(2,2—dimétyl- 1,3-dioxolan-4-yl)metoxy|phenyl}pyrimidin-4-
yl)metoxy]phenyl}propanoic;

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy}-3-[2-({2-[3-(15-
hydroxy-3-oxo0-2,7,10,13-tetraoxa-4-azapentadec-1-yl)phenyl]pyrimidin-4-
yl}metoxy)phenyl|propanoic;

axit (2R)-3-(2-{[2-(3-{[(1,4'"-bipiperidin-1'-ylcarbonyl)oxy]metyl} phenyl)
pyrimidin-4-yl]metoxy } phenyl)-2-{[(55,)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy } propanoic;

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(3-{2-[2-(2-
hydroxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-yl]metoxy } phenyl)propanoic;
axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[2-(2-
hydroxyetoxy)etoxy]phenyl } pyrimidin-4-yl)metoxy]phenyl } propanoic;

axit (2R)-2-{[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[2-(2-
metoxyetoxy)etoxy|phenyl } pyrimidin-4-yl)metoxy]phenyl } propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[({[2-(4-
metylpiperazin-1-yl)etyl]carbamoyl} oxy)metyl]phenyl}pyrimidin-4-

yl)metoxy |phenyl} propanoic;
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axit (2R)-2-{[(5S84)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-{2-[(2-{3-[({[2-
(morpholin-4-yl)etyl]carbamoyl} oxy)metyl]phenyl} pyrimidin-4-yl)metoxy]
phenyl}propanoic;

axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-{2-[(2-{3-[({[2-
(dimetylamino)etyl]carbamoyl} oxy)metyl|phenyl} pyrimidin-4-yl)metoxy]
phenyl}propanoic;

axit (2R)-2-{[(582)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy } -3-{2-[(2-{3-[({[2-
(pyrolidin-1-yl)etyl]carbamoyl}oxy)metyl|phenyl} pyrimidin-4-yl)metoxy]
phenyl}propanoic;

axit (2R)-3-[2-({2-[3-({[bis(2-metoxyetyl)carbamoyl]oxy } metyl)phenyl]
pyrimidin-4-yl}metoxy)phenyl]-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy }propanoic;

axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-(2-{[2-(3-
{[(1,4,7,10,13-pentaoxa-16-azaxyclooctadecan-16-

ylcarbonyl)oxy]metyl} phenyl)pyrimidin-4-yl]metoxy } phenyl)propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-ylJoxy }-3-[2-({2-[3-
(2,3-dihydroxypropoxy)phenyl]pyrimidin-4-yl}metoxy)phenyl]propanoic;

axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy }-3-(2-{[2-(3-{2-[2-(2-
metoxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-yljmetoxy } phenyl)propanoic;
axit (2R)-3-(2-{[2-(3-{2-[bis(2-hydroxyetyl)amino]etoxy } phenyl)pyrimidin-4-
yl]metoxy } phenyl)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy } propanoic;
axit (2R)-2-{[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Joxy }-3-{2-[(2-{3-
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[({[2-(piperidin-1-yl)etyl]carbamoyl } oxy)metyl |phenyl} pyrimidin-4-
yl)metoxy]phenyl}propanoic;

axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-{2-[(2-{3-[2-

| (morpholin-4-yl)etoxy |phenyl} pyrimidin-4-yl)metoxyphenyl } propanoic;
axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy }-3-{2-[(2-{3-[2-
(dimetylamino)etoxy |phenyl } pyrimidin-4-yl)metoxy|phenyl} propanoic;

axit (2R)-3-(2-{[2-(4-{2-[bis(2-hydroxyetyl)Jamino]etoxy } phenyl)pyrimidin-4-
yl]metoxy }phenyl)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy } propanoic;
axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy }-3-(2-{[2-(4-{2-[2-(2-
hydroxyetoxy)etoxy]etoxy } phenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic;
axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]oxy }-3-{2-[(2-{4-[(2,2-
dimetyl-1,3-dioxolan-4-yl)metoxy|phenyl} pyrimidin-4-yl)metoxy |phenyl}
propanoic;

axit (2R)-2-{[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yljoxy }-3-{2-[(2-{4-[2-
(morpholin-4-yl)etoxy|phenyl } pyrimidin-4-yl)metoxy|phenyl } propanoic;
mubi 4-[4-({2-[(2R)-2-carboxy-2-{[(55,)-5-{3-clo-2-metyl-4-[2-(4-metyl
piperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno|2,3-d|pyrimidin-4-

yl]oxy }etyl]phenoxy } metyl)pyrimidin-2-yl|phenyl phosphat dinatri;
1-[(etoxycarbonyl)oxy]etyl (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yl]oxy}-3-{2-[(2-{3-[(1,3-dimetoxypropan-2-yl)oxy|phenyl } pyrimidin-4-
yl)metoxy]|phenyl}propanoat;

axit (2R)-2-{[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy }-3-[2-({2-[5-(hydroxy
metyl)pyridin-3-yl]pyrimidin-4-yl} metoxy)phenyl]propanoic;
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- axit (2R)-2-{[(5S54)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-ylloxy }-3-(2-{[2'-(hydroxy
metyl)-2,5'-bipyrimidin-4-yl]metoxy } phenyl)propanoic.

9. Quy trinh didu ché hop chét c6 cong thirc (I) theo diém 1, khac biét & chd, hop

chét co cong thire (II) duoc sir dung 1am nguyén liéu ban dau:

CI/A\Br (ID)

trong d6 A 1a nhu duoc dinh nghia cho cong thirc (I), trong d6 1 lién két véi

nguyén ti clo va 2 lién két v6i nguyén tir brom,

cho hop chét ¢6 cong thire (IT) két hop v6i hop chét ¢6 cong thie (TI1):

Ryj
 p
0o o
(I1I)
OAc
n
Ry

trong d6 Ri1, Ri4 va n 1a nhu dugc dinh nghia cho cong thtc (I), va Alk 1a nhom
(C1-Ce)alkyl mach thang hoic mach nhanh,

dé tao ra hop chét c6 cong thire (IV):

Ry
g
O o O
AL Iv)
O Br
n
Ri4
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trong do Ri1, R4, A va n nhu duge dinh nghia cho cong thie (I) va Alk nhu duge
dinh nghia trén day,

cho hop chét ¢6 cong thirc (IV) két hop véi hop chat c6 cong thire (V):

Ry’

Ry 1

O
Cl

cu, ™

B
PN

trong d6 Rio va Rio’ 1a nhu dugc dinh nghia cho cong thirc (I), va Re1 va Rp» 1a
nguyén tir hydro, nhém (Ci-Cs) alkyl mach théng hodc mach nhanh, hoac Rgp1 va

Rg2 ciing v6i oxy ma ching gin vao tao thanh vong duge metyl héa tiy ¥,

dé tao ra hop chét ¢6 cong thire (VI):

trong d6 Rio, Ri0’, Ri1, Ris, A va n nhu dugce dinh nghia cho cong thire (I) va Alk
nhu duogc dinh nghia trén day,

chuc este Alk-O-C(O)- ctia hop chét c¢6 cong thirc (VI) dugc thily phan dé tao ra
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11.
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axit carboxylic, ma tlly y ¢6 thé dugc cho phan tng véi ruou c6 cong thirc Rg’-OH
hodc hop chit dugc clo hoa c¢6 cong thirc Rg’-Cl, trong d6 Rg’ 1a nhém (Ci-
Cg)alkyl mach thang hodc mach nhanh ty y duge thé, nhém -CHR.Rs, hodc nhém
heteroarylalkyl(Ci-Cs), Ra va Ry 1a nhu dugc dinh nghia cho cong thire (1),

dé tao ra hop chét c6 cong thire (I), hop chit nay c6 thé duogc tinh ché theo céc k¥
thuat tach thong thuong, duogc chuyén héa, néu mubn, thanh cac mudi cong voi
bazo hdac axit duoc dung va ty ¥, duge tach thanh cac chit dong phan dbi anh,
céc chat dong phan khong dbi quang, va cac chit dong phan can quay cta no theo

cac k¥ thudt tach thong thuong,

can phai hiéu rang tai thoi diém thich hop bat ky trong quy trinh néu trén, mot sb
nhém (hydroxy, amino ...) clia cic tic nhan phan ng ban dau hoic cta cac hop
chat trung gian c6 thé duoc bao vé, sau do khir bao vé va chirc hoa, theo yéu ciu

clia quy trinh téng hop.

Duoc pham chira hop chét ¢6 cong thie (I) theo diém bt ky trong sb cac diém tir
1 dén 8 hodc mudi cong cda no véi bazo hodc axit dugc dung két hop v61 mot

hodc nhiéu ta duge duoc dung.

T6 hop ctia hop chét c6 cong thic (I) theo diém bat ky trong sd cac diém tir 1 dén
8 v6i tac nhan chéng ung thu dugc chon tir cac tc nhan gy doc gen, cac chat doc
gian phan, cac chit chdng chuyén hoa, cic chit e ché proteasom, cac chit trc ché

kinaza va cac khéang the.

Duoc phém chira t6 hop theo diém 11 két hop véi mot hodc nhiéu t4 duoc dugc

dung.
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