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(57) Sang ché dé cap dén cac hop chat co cong thic (1):
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trong d6 Ry, Ry, Rs, Rg, Ry, Rlz, X Y, A, E va n la nhu duoc xac dinh trong phan mo ta.

‘Ngoai ra, sang ché con dé cap dén cac quy trinh diéu ché cac hop chat nay, cac duoc
pham chira cac hop cht nay, cac ché pham két hop cua cac hop chat ndy véi cac tic nhan
chéng ung thu, va cac duge pham chira cac ché pham két hop nay.
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Linh vire k§ thuat dwge dé cap

Séang ché d& cap dén cac hop chét axit amin, quy trinh diéu ché ching va duoc

pham chira chiing.

Céc hop chét theo sang ché ¢6 cac dic tinh duoc 1y rit c6 gié tri trong linh vuc

vé su chét theo chuong trinh ca t& bao va linh vuc ung thu hoc.
Tinh trang k¥ thuit ciia sang ché

Qua trinh chét té bao theo chuong trinh, hay sy chét té bao da dugc Ién chuong
trinh, 14 mot qu4 trinh sinh 1y quyét dinh sy phat trién phéi thai va duy tri sy on dinh

ndimo.

Qua trinh chét t& bao theo cach nay lién quan dén nhitng thay ddi hinh thai hoc
nhu sy ngung tu nhén, sy phn manh ADN va ca dén nhitng qua trinh sinh héa nhu
qua trinh hoat héa céc caspaza, 13 cac enzym gfy ton hai dén c4c thanh phén cAu tric
chinh cua té bao, theo d6 1am chét hodc phan hiy té bao. Viéc diéu hoa qua trinh chét
t& bao theo chuong trinh 13 phtic tap va lién quan dén qua trinh hoat héa hodc ngin
chin mot sb dudng truyén tin hiéu ndi bao (Cory S. et al., Nature Review Cancer

2002, 2, 647-656).

Viéc mét didu hoa qué trinh chét t& bao theo chwong trinh c6 lién quan dén mot
s6 qua trinh bénh ly. Qua trinh chét t& bao theo chuong trinh gia ting s& di kém véi céc
bénh thoai hoa thin kinh nhu bénh Parkinson, bénh Alzheimer va ching thiéu méu cuc
bo. Nguoc lai, qué trinh chét t& bao theo chuong trinh giam s& 1a yéu t6 quan trong dén
dén phat trién bénh ung thu va giy khang héa tri liéu ung thu, din dén cac bénh tu
mién, cdc bénh viém va céc bénh nhidm virut. Theo d6, thiéu qua trinh chét té bao theo
chuong trinh 13 mot trong nhiing déu hiéu kiéu hinh cta bénh ung thu (Hanahan D. et
al., Cell 2000, 100, 57-70).

Céc protein khang qué trinh chét t€ bao theo chuong trinh thudc ho Bel-2 ¢6

lién quan dén nhidu bénh ly. Sy lién quan nay cia cac protein thudc ho Bel-2 duge md

-2-
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t4 1 ¢6 & nhidu loai bénh ung thu, nhu ung thu rudt két, ung thu vi, ung thu phdi té
bao nho, ung thu phéi té bao khong nhé, ung thu bang quang, ung thu budng tring,
ung thu tuyén tién 1iét, bénh bach ciu dang bach huyét mén tinh, u bach huyét, u tay,
bénh bach ciu thy xuong cép tinh, ung thu tuy, v.v. Sy biéu hién qua mic cia céc
protein khang qué trinh chét t& bao theo chuong trinh thudc ho Bel-2 ¢6 lién quan dén
qua trinh tao u, su khang hda tri li€u va tién luong 1am sang cta cac bénh nhan mic
bénh ung thu. Dic biét, Mcl-1, mdt thanh vién ho Bcl-2 khang qué trinh chét t& bao
theo chuong trinh, dugc biéu hién qua muc o nhiéu loai bénh ung thu khéc nhau
(Beroukhim R. ef al., Nature 2010, 899-905). Do d6, ¢6 nhu cu tim kiém céc hop chét
chita bénh ma tic ché hoat tinh khang qua trinh chét & bao theo chwong trinh cia cac
protein thudc ho Bcl-2.

Ban chit ky thuét clia sang ché

Do d6, muc dich ciia sang ché 13 d& xudt cic hop chit ma wc ché hoat tinh

khéng qué trinh chét té bao theo chuong trinh clia céc protein thudc ho Bel-2.

Muc dich khac ctia sang ché 13 d& xult quy trinh didu ché cic hop chét nay va

céc duoc phdm va céc ché phdm két hop chira cac hop chat nay.

Céc hop chit cta sang ché c6 hoat tinh thiic diy qua trinh chét t& bao theo
chuong trinh, theo d6 c6 thé str dung chiing trong nhitng bénh ly lién quan dén sy suy
giam qua trinh chét t& bao theo chuong trinh, vi dy, trong diéu tri bénh ung thu va céac

bénh mién dich va tu mién.

Cu thé hon, sang ché dé cap dén cac hop chét c6 cong thirc (I):
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A 1a nhom

trong d6 1 dwoc lién két v6éi nhém -NH- va 2 dugce lién két véi vong thom,

E 1la nhém xycloalkyl, nhdm heteroxycloalkyl, nhém aryl hogc nhom
heteroaryl,

X la nguyén tir nito hodc nhém C-Ra,

Y la nguyén tir nito hodc nhém C-R3,

Ri 12 nguyén tir halogen, nhém (Ci-Ce)alkyl mach thing hoic mach nhanh,
nhém (C»-Cs)alkenyl mach thing hoic mach nhénh, nhém (Cz-Ce)alkynyl mach
thing hodc mach nhanh, nhém (C1-Cg)polyhaloalkyl mach théng hoic mach
nhanh, nhém hydroxy, nhém hydroxy(Ci-Ce)alkyl, nhém (C;-Ce)alkoxy mach
théng hodc mach nhénh, -S-(C1-Ce)alkyl, nhom xyano, nhém nitro, -alkyl(Co-
Cs)-NRoRo’, -O-alkyl(Ci1-Cs)-NR9Ry’, -0-alkyl(Ci-Ce)-Rio,
-C(0)-ORy, -0O-C(0O)-Rg, -C(O)-NRoRy’, -NRy-C(O)-Ry¢’, -NRg-C(0)-ORy’,
-alkyl(C1-Cg)-NRo-C(0)-Ryo’, -SO2-NRoRo’, -SO»-alkyl(C1-Cs),

Ro, R3, R4 va Rs doc 14p v6i nhau 1a nguyén tir hydro, nguyén tr halogen, nhém
(C1-Ce)alkyl mach thing hoic mach nhénh, nhém (C,-Ce)alkenyl mach thing
hodc mach nhénh, nhém (C;-Ce)alkynyl mach théng hodc mach nhanh, nhém
(C1-Ce)polyhaloalkyl mach thing hoic mach nhénh, nhém hydroxy, nhém
hydroxy(Ci-Ce)alkyl, nhém (Ci-Ce)alkoxy mach thing hoic mach nhanh, -S-
(C1-Ce)alkyl, nhém xyano, nhém nitro, -alkyl(Co-Cs)-NRoRy’, -O-alkyl(C1-Ce)-
NRyRy’, -O-alkyl(Ci-Ce)-R10, -C(O)-ORy9, -O-C(0)-Ry, -C(0)-NRyRy’, -NRo-
C(0)-Ry¢’, -NRy-C(0)-ORy’, -alkyl(C1-Cs)-NRo-C(O)-Ro’, -SO2-NR9Ry’, hodc -
SO2-alkyl(Ci-Cs),

hoic cac cip nhém thé (R1, R2) cling vé6i céc nguyén tir cacbon mang ching tao
thanh vong thom hoc khong thom c6 tir 5 dén 7 nguyén tir tao vong, ma c6 thé
chira tir 1 dén 3 nguyén tir khac loai duge chon tit oxy, luu huynh va nito, cin
hiu rang vong thu duoc c6 thé dugc thé bing tir 1 dén 2 nhém duge chon tir
halogen, (C1-Ce)alkyl mach thing hodc mach nhanh,
-alkyl(Co-Cs)-NRoRy’, -NR11R11’, -alkyl(Co-Cs)-Cy1, hodc oxo,
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R¢ 12 nguyén tir hydro, nguyén tir halogen, nhém (Ci-Cs)alkyl mach thing hoic
mach nhanh, nhém (Cz-Cs)alke_nyl mach thing hoic mach nhanh,
nhém (C2-Ce)alkynyl mach thing hojic mach nhénh, nhém (Ci-
Cs)polyhaloalkyl mach thing hoic mach nhanh, nhém hydroxy, nhém (Ci-
Cs)alkoxy mach théng hodc mach nhénh, -S-(C;-Ce)alkyl, nhém xyano, nhom
nitro, -alkyl(Co-C¢)-NRoRy’, -O-Cyi, -alkyl(Co-Cs)-Cy1, -alkenyl(Cz-Ce)-Cy1,
-alkynyl(C2-Ce)-Cy1, -O-alkyl(C1-C¢)-Rio, -C(0)-ORy, -O-C(O)-Ry,
-C(O)-NRoRy’, -NRy-C(0O)-R¢’, -NRg-C(0)-ORy’, -alkyl(C1-Cs)-NRo-C(O)-Ry’,
-S02-NR9R¢’, hoic -SO2-alkyl(Ci-Cs),

R7 13 nguyén tir hydro, nhém (Ci1-Cs)alkyl mach théng hoic mach nhanh,
nhém -CHR.Rp, nhém aryl, nhdm heteroaryl, nhém arylalkyl(C1-Cs), hoac
nhém heteroarylalkyl(Ci-Ce),

Rg 1a nhém (Ci-Celalkyl mach thing hoic mach nhanh,
nhém (C»-Ce)alkenyl mach théng hodc mach nhénh, nhém (C2-Cs)alkynyl mach
théng hodc mach nhanh, -Cy,, nguyén tir halogen, nhém xyano, -C(O)-Rii,
hoac -C(O)-NR1i1R11’,

Ro va Ry’ doc 14p v6i nhau 1 nguyén ti hydrd, nhém (Ci-Ce)alkyl mach thing
hodc mach nhanh,

hoic céc cip nhom thé (Ro, Ry’) ciing véi nguyén tr nito mang ching tao thanh
vong thom hodc khong thom cé tir 5 dén 7 nguyén tir tao vong, ma c6 thé chira
ngoai nguyén tir nito ndy tir 1 dén 3 nguyén tir khéc loai dugc chon tir oxy, luu
huynh va nito, can hiéu ring nguyén tir nito & ddy c6 thé dugc thé bing nhém
gdm nguyén tir hydro, hodc nhém (C1-Ce)alkyl mach thing hodc mach nhanh,
Rio 1a -Cys, -Cys-alkyl(Co-Cs)-Cys, -C(O)-NRoRo’, -NRoRy’, -ORy,
-NRy-C(0)-Ry’, -O-alkyl(C1-Cg)-ORo, -SO2-Ry, -C(0)-ORy, hodc -NH-C(O)-
NH-R9,

Ri1 va Rir’ doc 1ap véi nhau 1a nguyén tir hydro hodc nhom (Ci-Ce)alkyl mach
thing hodc mach nhanh, tiy y dugc thé,

Ri2 1a nguyén t&r hydro, nhém hydroxy, hodc nhom hydroxy(Ci1-Ce)alkyl,

Ra 12 nguyén tir hydro hogic nhém (Ci-Cs)alkyl mach thédng hoic mach nhénh,
Rp 1a nhém -O-C(0)-0O-R¢, nhém -O-C(0)-NRcR¢’, hodc nhém -O-P(O)(ORe)2,
Rc va R¢’ dbc 14p véi nhau 14 nguyén tir hydro, nhém (C1-Cs)alkyl mach thing
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hoZc mach nhanh, nhém xycloalkyl, nhém (Ci-Cs)alkoxy(Ci-Ce)alkyl, nhom
(C1-Ce)alkoxycarbonyl(C1-Ce)alkyl,
hodc cac cip nhém thé (Re, Re’) cling véi nguyén tir nito mang ching tao thanh
vong khong thom c6 tir 5 dén 7 nguyén tir tao vong, ma c6 thé chira ngoai
nguyén tir nito ndy tir 1 dén 3 nguyén tir khéc loai dugc chon tir oxy va nito,
cin hiéu ring nguyén tir nito & ddy c6 thé duoc thé bing nhém gdm nhém (Ci-
Cé)alkyl mach thing hoic mach nhanh, |

¢ Cyi;, Cyz, Cys3 va Cys doc lap véi nhau 1& nhém xycloalkyl, nhoém
heteroxycloalkyl, nhém aryl hodc nhém heteroaryl,

¢ n 1 sb nguyén bing 0, 1 hoic 2,

can hi€u rang:

- “aryl” c6 nghia 14 nhém phenyl, naphtyl, bipheny],

“heteroaryl” c¢6 nghia 13 nhém mdt hodc hai vong bét ky ¢6 tir 5 dn 10 nguyén

tir tao vong, c6 it nhdt mot gbe thom va c6 tir 1 dén 3 nguyén tir khac loai dugc

chon tlr oxy, luvu huynh va nito,

- “xycloalkyl” c6é nghia 1& nhom carboxyclic mdt hodc hai vong khong thom cé
tir 3 dén 10 nguyén tir tao vong,

- “heteroxycloalkyl” c6 nghia la nhém carboxyclic mét hodc hai vong khong

thom c6 tir 3 dén 10 nguyén tir tao vong, va c6 tir 1 dén 3 nguyén tir khac loai

dugc chon tir oxy, luu huynh va nito, ma c6 thé gdm hé vong ngung tu, hé vong

c6 lién két cau hoic hé vong spiro,

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl dugc xac dinh trén day va
cac nhém alkyl, alkenyl, alkynyl, alkoxy cé thé dwoc thé bing tir 1 dén 4 nhém dugc
chon tir (C1-Ce)alkyl mach thing hoic mach nhénh tiy v dugc thé, (C,-Ce)alkenyl
mach thing hodc mach nhanh tuy y dugc thé,
(C2-Ce)alkynyl mach thing hoic mach nhanh ty y dugc thé, (C1-Cs)alkoxy mach
thing hozc mach nhanh tiy y dwoc thé, (Ci-Ce)alkyl-S- tiy ¥ dugc thé, hydroxy,
hydroxy(C1-Cs)alkyl, oxo (hodic N-oxit néu thich hop), nitro, xyano, -C(0)-OR’, -O-
C(O)-R’, -C(O)-NR’R”’, -O-C(O)-NR’R”’, -NR’R”’, -(C=NR’)-OR”’, -O-P(O)(OR’),,
-0-P(0)(O'M*),, (C1-Ce)polyhaloalkyl mach thing hoic mach nhénh, triflometoxy,
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halogen, hodc aldohexoza c6 cong thic:
OR' OR'

R'O OR' R'O OR'

0 OR'
R'O 0 BN 0 0

trong d6 mdi R’ 1a mdt nhém dde lap;

can hiéu rang R’ va R” dbc 14p v&i nhau 14 nguyén tir hydro hodc nhém (Ci-Ce)alkyl

mach théng hodc mach nhanh, tuy y duoc thé va M* 1a cation héa tri mot dugc dung,

céc chdt dong phén dbi anh, cic cht ddng phan khong déi quang va cac chit ddng

phén can quay cta ching, va cac muoi cdng cia ching véi axit hodc bazo dugc dung.

Thuan loi 13, sang ché d& cap dén c4c hop chét c6 cong thire (1) trong do:

¢ RivaRyddc 18p v6i nhau 1a nguyén tir halogen, nhém (C1-Cg)alkyl mach théng
hodc mach nhanh, nhém hydroxy, nhém hydroxy(Ci-Ce)alkyl, nhém (Ci-
Ce)alkoxy mach thédng hodc mach nhanh,
hoic c4c cip nhém thé (Ri, Rz) cling v6i cdc nguyén tir cacbon mang chiing tao
thanh vong thom ¢ tir 5 dén 7 nguyén tir tao vong, ma cé thé chia tir 1 dén 3
nguyén tlr nito, cin hiéu ring vong thu duoc c6 thd dugc thé bang tir 1 dén 2
nhom dugc chon tir halogen, (Ci-Cs)alkyl mach théng hoac mach nhanh, hoic -
alkyl(Co-Cs)-NR9Ry’,

¢ R3 1a nguyén tit hydro, nguyén tir halogen, nhém (C1-Cs)alkyl mach thing hodc
mach nhénh, nhém hydroxy, nhém (Ci-Cs)alkoxy mach thdng hodc mach
nhanh, hodc -O-alkyl(C1-Cs)-NRoRy’,

¢ R4 va Rs ddc lap véi nhau 14 nguyén t&r hydro, nguyén tr halogen, nhém (Ci-
Cs)alkyl mach théng hodc mach nhanh, nhém hydroxy, nhém (C;-Ce)alkoxy
mach théng hodc mach nhénh,

¢ Rs 1a nguyén tit hydro, nguyén tir halogen, nhém (C1-Ce)alkyl mach theling hodc
mach nhénh, nhém (C;-Ce)polyhaloalkyl mach théng hodc mach nhanh, nhém
hydroxy, nhém (Ci-Cg)alkoxy mach théng hodc mach nhanh, nhém xyano,
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nhoém nitro, -alkyl(Co-Ces)-NRoRy’, -alkyl(Co-Cs)-Cy1, -O-alkyl(C1-Cs)-R10 hodc
-C(0)-NR9Ry’,

¢ R7 14 nguyén tir hydro, nhém (Ci-Cs)alkyl mach thing hoic mach nhanh, nhém
-CHRaRb, hodc nhém heteroarylalkyl(Ci-Cs),

¢ Rg 13 nhém (Ci-Ce)alkyl mach thing hoic mach nhanh,
nhém (C2-Ce)alkenyl mach thing hosic mach nhanh, nhém (C2-Ce)alkynyl mach
théng hodc mach nhanh, -Cy», nguyén tr halogen, hodc -C(O)-R11,

¢ Ro va Ry’ ddc 1ap v6i nhau 14 nguyén tir hydro, nhém (Ci-Ce)alkyl mach thing
hoac mach nhanh,
hoic céc ciip nhém thé (Re, Re’) ciing v6i nguyén tir nito mang chung tao thanh
vong khéng thom c6 tir 5 dén 7 nguyén tir tao vong, ma c6 thé chira ngoai
nguyén tir nito nay tir 1 dén 3 nguyén tir khac loai dwoc chon tir oxy va nito,
can hiéu ring nguyén tir nito & day c6 thé dugc thé bang nhém gdm nhém (Ci-
Ce)alkyl mach théng hodc mach nhénh,

¢ Rjyo 12 -Cys hodc -Cys-alkyl(Co-Ce)-Cya,

¢ Ry 1a nhém (Ci-Ce)alkyl mach thing hodc mach nhénh,

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl dugc xac dinh & diy va cac
nhém alkyl, alkenyl, alkynyl, alkoxy c6 thé dugc thé bing tir 1 dén 4 nhém duge chon
tit (C1-Ce)alkyl mach thing hoic mach nhanh tuy y dugc thé, (Ci1-Ce)alkoxy mach
thing hodc mach nhanh tily y dwoc thé, hydroxy, hydroxy(Ci-Cs)alkyl, oxo (hodic N-
oxit néu thich hop), -C(0)-OR’, -C(O)-NR’R”’, -O-C(O)-NR’R”’, -NR’R”’, -O-
P(0O)(OR’), -O-P(0)(O'M*), (Ci-Cs)polyhaloalkyl mach thing hodc mach nhénh,
halogen, hodc aldohexoza c6 cong thirc:
OR' OR'
R'O | OR' R'O OR'
hoac

o OR’
R'O 0 N 0 0

trong 6 mdi R’ 1a mdt nhém doc 1ap;

can hiéu ring R’ va R*’ dc 14p v6i nhau 13 nguyén tir hydro hodc nhém (Ci-Ce)alkyl
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mach théng hodc mach nhanh, tuy y dugc thé va M* 1a cation hoa tri mot duge dung.
Mo ta chi tiét sang ché

Trong sb céc axit duoc dung, c6 thé duoc néu ma kho6ng nhim gi6i han pham vi
clia sang ché 13 axit clohydric, axit bromhydric, axit sulphuric, axit phosphonic, axit
axetic, axit trifloaxetic, axit lactic, axit pyruvic, axit malonic, axit sucxinic, axit
glutaric, axit fumaric, axit tartric, axit maleic, axit xitric, axit ascorbic, axit oxalic, axit
metansulphonic, axit camphoric v.v.

Trong sb céc bazo dugc dung, co thé duoc néu ma khong nhim gidi han pham
vi ctia sang ché 13 natri hydroxit, kali hydroxit, trietylamin, tert-butylamin v.v.

Cu thé hon 13, cac hop chit c6 cong thire (I) dwoc wu tién 14 cac hop chit trong
d6 n 1a s6 nguyén bang 1.

Theo phuong 4n khac, sang ché @& c4p dén céc hop chét c6 cong thirc (I-a):

trong do A, E, Ri, Rz, Rs, R, R7, Ri2, X, Y va n 13 nhu duogc x4c dinh cho cdng thirc
O.

Céc chit ddng phan can quay 14 cic chit ddng phan 14p thé phat sinh do sy quay
quanh lién két don bi han ché, trong d6 nhing khéc biét v& ning lugng do sitc cang lap
thé hodc nhimng yéu t6 c¢6 anh huéng khac tao ra mot rao can dbi véi su quay ma du
16n dé c6 thé tach céc chét ddng phan c4u hinh riéng. DPbi v6i cac hop chét cua sang

ché, cac chat dong phén can quay la cc chit sau:
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Céc chét ddng phéan can quay dugc wu tién 14 (5S,) néu X 1a nhém C-Re va Y 13
nhém C-Rs.

Thuan l¢i 13, it nhit mdt trong cac nhém duge chon tir Rz, Rs, R4 va Rs khong 1a
nguyén tr hydro.

TSt hon 13, Ri 1a nguyén t&r hydro, nhém hydroxymetyl hodc nhdém
hydroxyetyl. Tt hon nita 13, Ri2 13 nguyén tir hydro.

Trong céc hop chit duoc wu tién cia sang ché, R; 12 nhém (C1-Ce)alkyl mach
thang hodc mach nhanh, hodc nguyén tir halogen. Tt hon 13, R; 1a nhém metyl, nhoém

etyl, nguyén tir brom hoc nguyén tir clo. Tham chi tét hon nita 13, R; 12 nhém metyl.

Thuén loi 13, R2 13 nguyén tir halogen, nhdm hydroxy, nhém (Ci-Cs)alkoxy
mach théng hodc mach nhanh. T8t hon nita 13, R» 1a nhém metoxy, nhém hydroxy,
nguyén tir flo, nguyén tir brom hodc nguyén tir clo. Thdm chi t6t hon nita 13, Ro 14

nguyén tir clo.

Theo mdt s6 phuong an duge wu tién cla sang ché, néu cidc nhom thé cia cip

(R1, R2) cung véi cac nguyén tir cacbon mang ching tao thanh vong thom,

a—
x=Y R.
R2 y 13

Rs™ N\ / 1a , / ,

Rl |

-10-
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anrel
= —
N—
N\ ’ Q\\\N hoic
N~
1|113

trong d6 Ris 12 nguyén tir hydro, nhém (Ci-Ce)alkyl mach thing hoic mach nhénh
hodc -alkyl(Co-Cs)-NR9Ro’ trong d6 Ro va Ro’ 1a nhu dugc xac dinh cho cong thic (1),
va Ris 12 nguyén tir hydro, nguyén tir halogen hoic nhém (Ci-Ce)alkyl mach théng
hoac mach nhanh.

Ris tot hon 1 nguyén tir hydro, nhém metyl hodc -(CHz)m-NRoRy’ trong d6 m 14 sb

/Z

\
;\ J
Z/Z\
N

nguyén bang 2 hoic 3 va, R va R’ 14 nhém metyl hodc cdc nhém thé cua cap (Ro,
Ro’) cung véi vnguyén tr nito mang ching tao thanh nhém pyrolidinyl, piperidinyl,
morpholinyl hodc 4-metyl-piperazin-1-yl.

Ri4 thuén loi 1a nguyén tir hydro, nguyén tir brom, nguyén tir iot, nguyén ti clo hodc

nhém metyl. Ris tot hon 13 dugc thé & vi tri B tinh tir nguyén tir nito.

Tt hon 13, X 13 nhém C-Rs. Theo phuong 4n dwoc wu tién cia séang ché,
Y 1a nhém C-Rs. Thudn lgi néu Rs 1a nguyén tir hydro, nhdm (C;-Cs)alkoxy mach
thing hogic mach nhanh hoic -O-alkyl(C1-Cs)-NRsRo’. R4 t6t hon 13 nguyén tir hydro.

Theo mdt s6 phuong an dugce vu ti€n cla sang ché,

N\

Ry
Rs \ / Ia ,

Ry
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trong d6 Ri, Rz, Ro va Re’ 1a nhu dugc xac dinh cho céng thic (D).

Trong cac hop chat duge wu tién ciia sang ché,

Rg
/
N
v AR
X= R, 0
Re—N\ // A ,
Cl
Ry
CH,

trong d6 Ry va Ry’ 1a nhu duge xac dinh cho cong thite (I).

Rs t6t hon 1a nguyén tir hydro.

Theo mét phuong an thuén loi, cac nhém thé cua cap (R, Rs) 1a giéng nhau va
cac nhém thé coa cip (Ra, Re) 14 gibng nhau. Trong céc hop chét duge wu tién cia
séng ché, cac nhém thé clia cip (Ri, Rs) 1a gidng nhau va 1a nhém (C1-Ce)alkyl, tt
hon 12 nhém metyl, trong khi d6 c4c nhém thé cta cip (Rz, Rs) 13 gidng nhau va 1a
nguyén tir halogen, t6t hon 1 nguyén tir clo, hodc nguyén tir hydro.

Theo phuong 4n khic clia sang ché, E 1a nhém phenyl, nhém pyridin-2-yl,
nhém xyclohexyl, nhdm pyrazol-1-yl, nhém xyclopentyl, nhém indol-4-yl, nhém
xyclopropyl, nhém pyridin-3-yl, nhém indol-3-yl, nhém napht-1-yl, nhém imidazol-4-
yl hoic nhém pyridin-4-yl. Thuén loi néu, E 1a nhém phenyl.

Trong c4c hop chét duge wu tién ctia sang ché, Re 1 nguyén tir hydro; nguyén
tr flo; nguyén tlr clo; nguyén tir brom; nhém metyl; nhém triflometyl; nhém hydroxy;
nhém metoxy; nhém (Ci-Cg)alkoxy mach théing duogc thé bang céc nguyén tir halogen,
nhém -C(O)-NR’R”’ hodc nhém -NR’R’’; xyano; nhém nitro; nhém aminometyl;
nhém benzyl; -O-alkyl(Ci-Cs)-Rio; -C(O)-NRoRo’. Tét hon 13, Re 13 nhém metoxy,
nhém 2,2,2-trifloetoxy hodc -O-alkyl(C1-Cs)-Rio.

Theo phuong 4n khac; séng ché bao gdm c4c hop chit c6 cong thirc (I-b):
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O 0)
A R
A
N~ N ¢ (I-b)
n H |
R¢ Ry, Y
Ry A

trong d6 Ry, R, Rs, Rs, R7, Ri2, X, Y, A va n 13 nhu duge xac dinh cho cong thire (I).

Theo phuong 4n khéc, sang ché bao gdm céc hop chét c6 cong thire (I-c):

R;

0s 0
A (I-c)
7~
@iﬁ ,
R N
Rg 12 H,C o Ry
Cl

trong d6 R, R7, Ro, Ro’, R12 va A 1a nhu dugc x4c dinh cho cong thirc (I).

T&t hon 13, R7 14 nguyén tir hydro, nhém -CHR4Rs, nhém (C1-Cg)alkyl mach
thdng hoic mach nhanh, tity y dugc thé, hodic nhém heteroarylalkyl(Ci-Cs). Tét hon
néu, Ry 12 nhém -CHR.Rs trong d6 R, 1a nguyén tir hydro hodc nhém metyl va Ry 1a
nhom -O-C(0)-0O~(C1-Cg)alkyl; nhém -0-C(0)-O-xycloalkyl; nhom
-0-C(O)-NRcR¢’, trong d6 Rc va R¢’ d6c 18p voi nhau 1a nguyén tit hydro, nhém (Ci-
Cs)alkyl mach thing hodc mach nhanh, nhém (C1-Ce)alkoxy(C1-Ce)alkyl, nhém (Ci-
Cs)alkoxycarbonyl(Ci-Cs)alkyl, hoic cic nhém thé ciia cip (Re, Re’) ciing v6i nguyén
tlr nito mang chiing tao thanh vong khong thom c¢6 tir 5 dén 7 nguyén tir tao vong, ma
c6 thé chira ngoai nguyén tir nito niy tir 1 &én 3 nguyén tir khac loai dugc chon tir OXy
va nitrogen; hodc nhém -O-P(O)(OH),. Cac nhém R7 duge vu tién la nhu sau: hydro;
metyl; etyl; (5-metyl-2-oxo-1,3-dioxol-4-yl)metyl; nhém -CHRaRp trong d6 Ra la
nhém metyl va Ry 18 nhém -O-C(0)-O-CH2CH3 hodc nhém -O-C(0)-N(CH3),. Thim
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chi t&t hon nita 13, Ry 13 hydro.

Trong c4c hop chit dugc wu tién cta sang ché, Rs 1a nhém (C2-Ce)alkynyl mach
thang hodc mach nhanh, nhém aryl hosic nhém heteroaryl.- Tét hon nita 13, Rs 13 nhém
pfop-l-yn—l-yl, nhom phenyl hodc nhém furan-2-yl. Theo phuong an dugc uu tién
hon, Rs 1la nhém prop-l-yn-1-yl, nhém  4-flophenyl hodc nhém
S-flofuran-2-yl. Tham chi dugc wu tién hon nita 13, Rs 12 nhém 4-flophenyl.

Trong céc hop chét duoc wu tién cla sang ché, Ry va Ry’ doc 18p vdi nhau 1a
nhom (C;-Ce)alkyl mach théng hodc mach nhanh, hodic cic nhom thé cua cap (Ro, Ry’)
cling v&i nguyén ti nito mang ching tao thanh vong khong thom c6 tir 5 &n 7 nguyén
tir tao vong, ma cb thé chira ngoai nguyén tir nito nay tir 1 dén 3 nguyén tir khéc loai
duoc chon tir oxy va nito, cAn hiéu ring nguyén tir nito & ddy c6 thé duoc thé bing
nhém (Ci-Ce)alkyl mach théng hozc mach nhénh. Tét hon nita 13, Ry va Ry’ 13 nhém
metyl, hodc cic nhém thé cta cip (Re, Ro’) ciing nhau tao thinh nhém 4-metyl-

piperazinyl.

Thudn loi 13, Rio 1 -Cys hodic -Cys-alkyl(Co-Cs)-Cys. Tét hon 13, Ry 13
-Cys hoédc -Cy3-Cya.

Cys t6t hon 12 nhém xycloalkyl, dic biét 1a nhém xyclopentyl. Theo phuong an
dugc uu tién, Cys la nhém aryl, déc biét l1a, nhém phenyl. Thuln lgi 1a, Cys 13 nhém
heteroaryl, dic biét 13, nhém pyrimidinyl, nhém pyrazolyl hoic nhém pyridinyl. Tét
hon nita 13, Cys 1a nhém pyrimidin-4-yl, nhém pyrazol-5-yl hodc nhém pyridin-2-yl.
Trong céc hop chét duge wu tién cta sang ché, Cys 1a nhém pyrimidin-4-yl. Theo
phuong 4n khac ctia sang ché, Cys 1a nhém heteroaryl ma duoc thé bing nhém (Ci-
Ce)alkyl mach théng hodc mach nhanh, tuy y duoc thé, nhém (C1-Ce)alkoxy mach
thing hodic mach nhanh, tily y duoc thé hosic nhém (Ci-Ce)polyhaloalkyl mach thing
hodc mach nhénh. Tét hon 13, Cys 1a nhém heteroaryl ma dirgc thé bing nhom 2,2,2-
trifloetoxy, nhém 2-metoxyetyl, nhém etoxy; nhém tert-butyl, nhém etyl, nhém n-
butyl, nhém 2,2,2-trifloetyl, hodc nhém metyl.

Cys t6t hon 13 nhém phenyl, nhém pyridinyl, nhém pyridazinyl, nhém
pyrazinyl, nhém pyrimidinyl hogc nhém morpholinyl. Tét hon nita 13, Cys 1a nhém
phenyl.
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Céc hop cht dugc wu tién khéc ctia sang ché 1 cac hop chét trong do,

Rys
)
R, 1a ,
N7 N

A

trong d6 p 1a sb nguyén bang 0 hodc 1 va Ris 1 nguyén tir hydro, nhém hydroxy,
nhém (Ci-Ce)alkyl mach thing hosic mach nhanh, tiy v duge thé, nhém (Ci-Cs)alkoxy
mach thing hodc mach nhanh, nhém -0-(CHR16-CHR17-O)¢-R’, nhém -O-P(O)(OR’)z,
nhém -O-P(O)(OM™),, nhém -O-C(0)-NRigRis, nhém di(Ci-Ce)alkylamino(C;-
Ce)alkoxy, nguyén tir halogen, hodc aldohexoza c6 cong thirc:
OR' OR'
R'O OR' R'O OR'
hoac

o) OR'
R'O 0 N et

trong d6 mdi R’ 1a mot nhém doc lap;

can hiéu ring:
¢ R’ 1anguyén tlr hydro hoic nhém (Ci-Cs)alkyl mach thing hodc mach nhénh,
¢ Rig la nguyén tir hydro hodc nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl,
¢ Riy71a nguyén tir hydro hodc nhém hydroxy(C1-Cg)alkyl,
¢ Risla nguyén tir hydro hodc nhém (Ci-Cs)alkoxy(C1-Ce)alkyl,
¢ Ri9 la nhém (C;-Ce)alkoxy(Ci-Cs)alkyl, nhém -(CH2)-NRoRo’ hodc
nhém -(CH2)-O-(CHR16-CHR17-O)4-R’,

*

q 12 s6 nguyén bang 1, 2 hodc 3 var la sb nguyén bing 0 hoic 1,

¢ M 14 cation héa tri mét dugc dung.

Aldohexoza theo sang ché t6t hon & D-mannoza. Thudn loi 13, Rys 13 nhém

metoxy, nhém 2-metoxyetoxy hodc flo. Tét hon 13, nhém -(CHz),-Ris nim & vi tri
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ortho cia nhom phenyl.

Trong s6 cac hop chit duoc wu tién clia séng ché, c6 thé duge néu la:

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flo
phenyl)thieno[2,3-d]pyrimidin-4-y1]-2-[(1-metyl-1 H-pyrazol-5-yl)metoxy]-D-
phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flo
phenyl)thieno[2,3-d]pyrimidin-4-yl1]-2-[(2-etoxypyrimidin-4-yl)metoxy]-D-
phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flo
phenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-y1]
metoxy }-D-phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(furan-2-
yDthieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-
2-yD)thieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flo furan-
2-yDthieno[2,3-d]pyrimidin-4-yl]-2-(2,2,2-trifloetoxy)-D-phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl}-6-(5-flo furan-
2-yDthieno[2,3-d]pyrimidin-4-yl]-2-(pyridin-2-ylmetoxy)-D-phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flo furan-
2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-[(1-metyl-1 H-pyrazol-5-yl)metoxy]-D-
phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl }-6-(5-flo furan-
2-yDthieno[2,3-d]pyrimidin-4-yl]-2-[(1-etyl-1 H-pyrazol-5-yl)metoxy]-D-
phenylalanin

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flo furan-
2-yDthieno[2,3-d]pyrimidin-4-yl]-2-[(2-etoxypyrimidin-4-yl)metoxy]-D-
phenylalanin

- 2-[(1-butyl-1H-pyrazol-5-yl)metoxy]-N-[5-{3-clo-2-metyl-4-[2-(4-metyl
piperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]-
D-phenylalanin
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N-[5-{3 -c16-2-metyl-4- [2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flo furan-
2-yDthieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2,2,2-trifloetoxy)pyrimidin-4-
yl]metoxy}-D-phenylalanin

N-[5-¢ 3 -clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flo furan-
2-yDthieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2-metoxyphenyl)pyrimidin-4-y]]
metoxy }-D-phenylalanin
N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl}-6-(prop-1-yn-
1-yD)thieno[2,3-d]|pyrimidin-4-yl]-2-metoxy-D-phenylalanin

2-[(1-tert-butyl-1 H-pyrazol-5-yl)metoxy]-N-[5-{3-clo-2-metyl-4-[2-(4-metyl
piperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-yl]-
D-phenylalanin
N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]|phenyl}-6-(prop-1-yn-
1-yDthieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2-metoxyety])pyrimidin-4-yI]
metoxy }-D-phenylalanin
N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-
1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl]
metoxy }-D-phenylalanin
N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-
1-yDthieno[2,3-d]pyrimidin-4-y1]-2-{[2-(morpholin-4-yl)pyrimidin-4-yl]
metoxy }-D-phenylalanin
N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl} -6-(p1:op- 1-yn-
1-yDthieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2,2,2-trifloetoxy)pyrimidin-4-yl]
metoxy }-D-phenylalanin
N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-
1-yDthieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2-metoxypheny])pyrimidin-4-yl]
metoxy }-D-phenylalanin
N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-1-yl)
thieno[2,3-d]pyrimidin-4-yl]-2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl] metoxy}-
D-phenylalanin
N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-1-yl)
thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(morpholin-4-yl)pyrimidin-4-yl]metoxy} -
D-phenylalanin
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- N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-1-yl)
thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2,2,2-trifloetoxy)pyrimidin-4-yl] metoxy}-
D-phenylalanin

- N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-1-yl)
thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy} -
D-phenylalanin

- N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(4-flophenyl)
thieno[2,3-d]pyrimidin-4-yl]-2-({2-[2-(2-metoxyetoxy)phenyl]pyrimidin-4-y1}
metoxy)-D-phenylalanin

- etyl N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2-metoxyphenyl)  pyrimidin-4-
yl]metoxy}-D-phenylalaninat

- etyl  N-[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-yl1]-2-{[2-(2-metoxyphenyl)
pyrimidin-4-yljmetoxy }-D-phenylalaninat

- etyl  N-[(5S4)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-
yn-1-yDthieno[2,3-d]pyrimidin-4-yl1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-yl]
metoxy }-D-phenylalaninat

- N-[5-{3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-
metoxyphenyl)pyrimidin-4-yljmetoxy}-D-phenylalanin

Sang ché con dé cap dén quy trinh didu ché céc hop chét c6 cong thirc (1), quy trinh

ndy khac biét & chd sir dung nguyén liéu ban ddu 13 hop chit c6 cong thirc (II-a):
oty W)

trong d6 Z 1a brom hodc iot va A 1a nhu dugc xac dinh cho cong thirc (I) trong d6 1

dugc lién két véi nguyén tir clo va 2 dugc lién két véi nhém Z,

trong d6 hop chét (II-a) dugc cho két hop v6i hop chét c6 cong thic (III):
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Alk
o) (0]
AN
E (IID)
Rg” NH,
n
Riy

trong d6 Re, Ri2, E va n 1a nhu duge xéac dinh cho cong thic (I), va Alk 1a nhém (Ci-
Cs)alkyl mach théng hoic mach nhanh,

d8 tao thanh hop chét c6 cong thic (IV):

-~
N
R H

trong d6 Re, Ri2, A, E va n 1a nhu duge xac dinh cho cong thire (I) va, Z va Alk 1a nhu

duogc x4c dinh trén day,

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

X P Y Ry
NN
Rs Ry V)
B

Rp,0” “ORg;

trong d6 Ri1, R2, Rs, X va Y 14 nhu dugc xac dinh cho cong thuc (I), va Re1 va R 1a
nguyén tir hydro, nhém (C1-Cs) alkyl mach thing hodc mach nhanh, hoic Rsi va Rp:

cung voi nguyén tir oxy mang chuing tao thanh vong tuy y dugc metyl hoa,

& tao thanh hop chét c6 cong thirc (VI):
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0) (0]
\ R5
E A
n H I
Rip Y
R, A

trong d6 Ri, R2, Rs, Re, R12, X, Y, A, E va n 1a nhu duge xac dinh cho cdng thire (I) va
Alk 1a nhu dugc xac dinh trén day,

nhém chirc este Alk-O-C(O)- ciia hop chit ¢6 cong thirc (VI) dugc thily phan dé tao
thanh axit carboxylic, axit ndy c6 thé tiy y dugc phan tmg véi rugu ¢ cong thirc Ry’
OH hoic hop chit clo héa c6 cong thirc Ry’-Cl trong d6 R’ 1a nhém (Ci-Cs)alkyl
mach théng hodc mach nhanh, nhém -CHRaRs, nhém aryl, nhém heteroaryl, nhom
arylalkyl(Ci-Cs), hodc nhém heteroarylalkyl(Ci-Cs), Ra va Rp 1a nhu duge xac dinh
cho cong thuc (I),

& tao thanh hop chit c6 cong thirc (I), hop chit nay c6 thé dugc tinh ché theo k¥ thust
tach thong thudng, hop chét ndy duoc chuyén héa, néu mubn, thanh cic mudi cong
clia né v&i axit hodc bazo duoc dung va hop chit ndy tiy y duoc tach thanh céc chit
ddng phén ctia né theo k§ thuit tach thong thudng,

can hiu ring tai thoi diém bét ky dugc xem 13 thich hop trong quy trinh néu trén, mot
s6 nhém (hydroxy, amino...) ciia céc chdt phan tmg ban du hodc ciia cic hop chét
trung gian téng hop c6 thé duoc bao vé, sau d6 duge khir bao vé va duge tao nhém

chirc, nhur yéu cu ctia quy trinh tng hop.

Theo phuong an khéc ciia sang ché, cac hop chét c6 cong thirc (I) c6 thé thu
duoc bang cach sir dung quy trinh khéc, quy trinh nay khéc biét & chd st dung nguyén
lidu ban dau 13 hop chét c¢6 cong thic (II-b):

a- Ny @b

trong @6 A 1a nhu dugc xéac dinh trong cong thirc (I) trong d6 1 duge lién két vé6i
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nguyén tir clo va 2 duoc lién két v6i nguyén tir iot,

trong d6 hop chit c6 cong thirc (II-b) duoc cho két hop véi hop chét cé cong thire (V):

R
X7 Y 2
Rs X R V)
B

Rp0” “ORg;

trong d6 Ri1, Rz, Rs, X va Y 1a nhu dugc xé4c dinh cho cong thirc (I), va Re1 va Rez la
nguyén tir hydro, nhém (C1-Cs) alkyl mach thing hodc mach nhénh, hoic Rg1 va Rg:

cung v&i nguyén tr oxy mang chiing tao thanh vong tuy y dugc metyl hoa,

dé tao thanh hop chit c6 cong thire (VII):

Rs
A
c1” = ﬁ
(VID)
Y
R, X
Ry

trong d6 Ry, Rz, Rs, A, X va Y 1a nhu duge xéc dinh trong cong thirc (1),

hop chét c6 cong thirc (VII) nay duoc cho két hop véi hop chit c6 cong thirc (I1I):

Alk
0] O
AN
E (IIT)
Rg” NH,
n
Riz

trong d6 Re, Ri2, E va n 14 nhu dugce xac dinh cho cong thic (I), va Alk 1a nhém (Ci-
Cs)alkyl mach thing hoic mach nhénh,

dé tao thanh hop chét ¢ cong thirc (VI):
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Alk

o0 0
N R
E A
R N~ 7 (V)
n H ||
RIZ R \ Y
1
Ry

trong d6 Ri, Rz, Rs, Re, Ri2, X, Y, A, E va n 1a nhu dugce xac dinh cho c¢ong thire (I) va -
Alk 1a nhu dugce xac dinh trén day,

nhém chiic este Alk-O-C(O)- clia hop chét c6 cong thirc (VI) nay duge thiy phan dé
tao thanh axit carboxylic, axit nay c¢6 thé tily ¥ dugc phan Gng véi ruou c6 cdng thirc
R7-OH hodc hop chit clo héa c6 cong thic R7’-Cl trong d6 Ry 1a
nhom (C;-Cg)alkyl mach thzfmg hodc mach nhanh, nhém -CHR.Rp, nhém aryl, nhém
heteroaryl, nhém arylalkyl(Ci-Cs), hodic nhém heteroarylalkyl(C1-Cs), Ra va Ry 1a nhu
dugc xac dinh cho cong thirc (I),

d tao thanh hop chét c6 cong thirc (I), hop chét ndy c6 thd duoc tinh ché theo k¥ thuét
tach thong thudng, hop chit nay dugc chuyén héa, néu mubn, thanh cic mudi cong
clia né véi axit hoic bazo duge dung va hop chit nay tiy ¥ duge tach thanh céc chit
ddng phén ciia né theo k¥ thuat tach thong thuong,

can hiéu ring tai thoi diém bt ky duoc xem la thich hop trong quy trinh néu trén, mét
s6 nhém (hydroxy, amino...) ctia cic chét phan tmg ban ddu hodc cta cac hop chit
trung gian téng hop co thé duoc bao vé, sau d6 duge khir bao v€ va dugc tao nhom

chirc, nhu yéu ciu ciia quy trinh tdng hop.

Céc hop chét c6 cong thirc (II-a), (II-b), (III), (V), R7’-OH va R7’-Cl 1a ¢6 ban
trén thi truong hodc c¢6 thé thu duoc boi ngudi ¢ hidu biét trung binh trong linh vyc

nay str dung cac phan tmg hoéa hoc thong thuong duge moé ta trong tai liéu tham khao.
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Thtr nghiém dugc Iy d6i véi céc hop chit theo sang ché da chi ra ring ching c6
tinh chit thic ddy qua trinh chét t& bao theo chwong trinh. Kha ning tai hoat héa quy
trinh gay chét t& bao theo chuong trinh & céc t& bio ung thu 12 loi ich chita bénh chinh

trong viéc diéu tri cac bénh ung thu va cic bénh mién dich va ty mién.

Dic biét, cac hop chét theo sang ché s& hitu dung trong didu tri c4c bénh ung

thu khang xa tri hodc hoa tri.

Céc bénh ung thu c6 thé dugc didu tri theo sdng ché gém, nhung khdng chi gidi
han &, cac bénh ung thu bang quang, ndo, vi va tir cung, cac bénh bach ciu dang bach
huyét mén tinh, bénh ung thu rudt két, thuc quan va gan, cac bénh bach cau nguyén
bao lympho, cac bénh bach cau tity xwong cp tinh, céc u bach huyét, cac u hic sic 6,
céc bénh méu 4c tinh, cac u thy, ung thu budng trimg, bénh ung thw phdi té bao khong
nhd, bénh ung thu tuyén tién liét, bénh ung thu tuy va bénh ung thu phdi t& bao nho.

Sang ché con @& xuét cic dugc phdm chira it nhit mot hop chit c6 cong thirc

(1) két hop v6i mot hoic nhidu t4 duge duoc dung.

Trong sb cac duoc phém theo sang ché, wu tién 1a cac dugc phém thich hop
ding dudng miéng, ngodi dudng tiéu hda, miii, da hoic qua da, tryc tring, ludi, mit
hodc ho hép, dac biét 1a vién nén hodc vién trimg, vién nén ngdm dudi ludi, bot dong
201, gbi, vién nang, keo glossette, vién thudc hinh thoi, thubc dan, kem, thudc m®, gel

dung trén da, va ong thuoc d€ uong hosc tiém.

Liéu luong thay dbi theo giéi tinh, tudi tic va trong luong bénh nhén, dudng
ding, ban chit ciia chi dinh diéu tri, hodc cac viée didu tri két hop, va nim trong

khoang tir 0,01 mg dén 1 g cho 24 gi® v6i mot hodc nhidu 1in ding.

Ngoai ra, sang ché con d& xuét ché phdm két hop ctia hop chit c6 cong thirc (I)
v6i tac nhan chdng ung thu dwgc chon tir c4c tc nhan gdy ddc gen, cac chit doc gian
phén, cdc chét chdng chuyén héa, cic chét e ché proteasom, céc chit e ché kinaza
va cac khang thé, va ca cac duogc phﬁm chira ché phém két hop nay va viéc st dung

chiing d& san xut thubc dung trong diéu tri bénh ung thu.
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Thuan loi 13, sang ché @& cap dén ché phim két hop cia hop chét ¢ cong thirc

(D) v6i chét tic ché EGFR, va céc dugc phim chita ché phim két hop nay.

Theo mét phuwong 4n khac, sang ché dé xuit ché pham két hop ctia hop chit c6
cong thic (I) v6i chit e ché mTOR/PI3K, va céc duge phim chira ché phdm két hop

nay.

Theo mét phwong an duge wu tién, sang ché dé xuit ché phém két hop cuia hop
chit c6 cong thire (I) véi chit G ché MEK, va céc dugc phdm chira ché phdm két hop

nay.

T6t hon 13, sang ché d& cap dén ché phim két hop cta hop chét c6 cong thire (I)

v6i chét trc ché HER2, va cac dugc phdm chira ché phim két hop nay.

Thuan loi 13, séng ché @& cép dén ché phim két hop ctia hop chét c6 cong thirc

(@) véi chét tc ché RAF, va cc duge phdm chira ché phdm két hop nay.

Theo mdt phuong 4n, sang ché dé xuit ché phdm két hop cua hop chit c6 cong

thitc (I) v6i chit tc ché EGFR/HER?, va cdc duge phim chita ché phém két hop nay.

Theo mot phuong 4n duge uu tién, sang ché d& xult ché phim két hop cia hop

chat c6 cong thic (I) voi taxan, va cac duge phim chira ché phim két hop nay.

Theo mét phuwong 4n khac, séng ché dé xuit ché phdm két hop ctia hop chit c¢6
cong thuce (1) vai chét trc ché proteasom, chét diéu bién mién dich hodc mdt tic nhan

alkyl héa, va cac dugc phdm chira ché phim két hop nay.

Ché pham két hop ciia hop chét c6 cong thire (I) v6i tic nhan chéng ung thu c6
thé dugc dung ddng thoi hodc 14n Iuot. TSt hon néu duong dung 13 dudng miéng, va
cac duoc phém tuong tmg c6 thé giai phong tic thdi hoic giéi phong chdm céc hoat
chit. Nigoai ra, c6 thd diing c4c hop chét cia ché phdm két hop & dang hai duge pham
riéng 18, mdi duoc phém chira mot trong sb cac hoat chét, hodc & dang duoc phém don

nhét, trong d6 céc hoat chit dugc tron 1An.

Ciling c6 thé str dung céc hop chit theo sang ché két hop vdi liéu phép xa tri
trong didu tri bénh ung thu..
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Cudi cung, c6 thé li€n két cac hgp chat theo sang ché vai cac khang thé don
dong hodc céc doan cua ching hodc véi cac protein khung ma cé thé lién quan hodc

khong lién quan dén cac khang thé don dong.

Cac doan khang thé cin dwoc hidu 1a cdc doan loai Fv, scFv, Fab, F(ab")2,
F(ab'), scFv-Fc hodc cac diabody ma ndi chung c6 cung tinh dic hiéu lién két nhu
khéng thé tir n6 cac doan khang thé nay duoc tao ra. Theo sang ché, c6 thé thu duoc
céc doan khang thé theo sing ché tir cic khang thd bing cac phwong phép nhu thiy
phan bing cic enzym, nhu pepsin hodc papain, va/hodc bing cach phén cét céc cu
disulfua béng cac qua trinh khir héa hoc. Theo cach khéc, c6 thé thu duge cic doan
khéng thé theo sang ché bing cic phuong phép tai td hop gen da biét rd ddi v6i nguoi
c6 hiéu biét trung binh trong linh vuc k§ thuét nay hodc bing qua trinh tdng hop peptit
st dung c4c phuong tién, vi dy, céc thiét bi tbng hop peptit tw dong nhu céc thiét bi

duogc cung cip boi cong ty Applied Biosystems, v.v..

Céc protein khung ma c6 thé lién quan hoic khong lién quan dén céc khang thé
don dong duoc hiéu 13 protein ma chira hodic khong chira cudn globulin mién dich va
tao ra kha nang lién két twong tu v6i khang thé don dong. Ngudi ¢6 hidu biét trung
binh trong linh vuc k¥ thudt nay s& biét cach chon khung protein. Cu thé hon, da biét
réng, dé duoc chon, khung nhu vay can c6 mot vai ddu hiéu sau (Skerra A., J. Mol.
Recogn. 2000, 13, 167-187): tinh bao toan tbt vé mjt phét sinh ching loai, cAu trac
chic chin véi cAu tao phan tir ba chidu da biét rd (vi du, tinh thé hoc hodc NMR), kich
¢& nhd, khong bién dbi hozc bién dbi sau dich ma chi & mirc d6 thip, d& san xuét, bidu
hién va tinh ché. Khung protein nhu vay c6 thé 13, nhung khéng chi giéi han &, cdu
tric duge chon tir nhém gdm cé fibronectin va wu tién 13 ving fibronectin typ III thir
mudi (FNfn10), lipocalin, anticalin (Skerra A., J. Biotechnol. 2001, 74(4):257-75), dan
xuét protein Z tir ving B ca staphylococcal protein A, thioredoxin A hoic protein bét
ky c¢6 vung ldp nhu "don vi 1ap lai ankyrin" (Kohl et al., PNAS 2003, 100(4), 1700-
1705), "don vi lip lai armadillo”, "don vi lip lai gidu leuxin" hoic "don vi lap lai
tetratricopeptit". Cling c6 thé 13 din xult khung tir cac chit doc (vi dy, cac noc doc bd
cap, cdn tring, cic chét doc thuc vat hodc dong vat than mém) hodc céc chét tc ché

protein ctia nito oxit synthaza t& bao than kinh (PIN).
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Céc vi du diéu ché chuén bi va vi du duéi day nham minh hoa sang che, nhung

khong lam giéi han pham vi ctia sang ché.

Quy trinh chung

Tét ca céc chét phan tmg tir cic ngudn thuong mai duge sir dung ma khéng cin
tinh ché thém. Céc dung méi khan 13 tir c4c ngudn thuong mai va dugc sir dung khong

can lam kho thém.

Sic ky nhanh dugc thuc hién trén ISCO CombiFlash Rf 200i véi cac hop
silicagel dugc nhdi truée (Redi Sep®Rs Gold High Performance).

Séc ky 16p mong dugc thyuc hién trén cac dia 5 x 10 cm c6 phu silicagel Merck
Type 60 F254.

Viéc gia nhiét bﬁng vi séng dugce thuc hién béng thiét bi Anton Parr MonoWave
hoac CEM Discover®.

Viée tinh ché HPLC didu ché duoc thuc hién trén hé séc ky 16ng Armen Spot
v6i cOt Gemini-NX® 10 pM C18, 250 mm x 50 mm i.d., chay & tbe @ dong 118 mL
phut? ¢6 b do mang diét UV (210 — 400 nm) sir dung dung dich nuéc NH;HCO3 25
mM va dung mdi rira giai 1a MeCN trir khi ¢ quy dinh khéc.

LC-MS phan tich: C4c hop chét cta sang ché dugc x4c dinh bing sic ky long
hiéu ning cao-phd khéi (HPLC-MS) trén Agilent HP1200 v6i LC/MS bdn cuc Agilent
6140, van hanh & ché dd ion hoda phuh dién tr am hoac duong. Khoang quét trong
lugng phan tir 1 tir 100 dén 1350. Viéc dd UV song song dugc thuc hién ¢ 210 nm va
254 nm. Céc méu dugc cung cdp dudi dang dung dich 1 mM trong ACN, hodc trong
THF/H20 (1:1) véi chu ky bom 5 pL. Cac phan tich LCMS dugc thuc hién trén hai
thiét bi, mot trong hai thiét bi nay dugc van hanh véi dung méi rira giai bazo, va thiét

bi kia v61i dung moi rira giai axit.

LCMS bazo: Cét Gemini-NX, 3 um, C18, 50 mm x 3,00 mm i.d. & 23°C, véi
tbc d6 dong 1 mL phat! st dung amoni bicacbonat 5 mM (Dung mdi A) va axetonitril
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(Dung méi B) véi gradien tir 100% Dung mdi A va két thiic & 100% Dung méi B trong
khoéang thoi gian nhét dinh/khac nhau.

LCMS axit: Cot ZORBAX Eclipse XDB-C18, 1,8 um, 50 mm % 4,6 mm i.d. &
40°C, v6i toe d6 dong 1 mL.phut™! sir dung axit formic trong nuéc 0,02% thé tich/thé
tich (Dung méi A) va axit formic trong axetonitril 0,02% thé tich/thé tich (Dung méi
B) véi gradien tir 100% Dung mdi A va két thiuc & 100% Dung méi B trong khoéng
thoi gian nhét dinh/khac nhau.

Viéc x4c dinh 'H-NMR dugc thuc hién trén phd ké Bruker Avance III 500 MHz
va phd ké Bruker Avance III 400 MHz, sir dung dung mbi DMSO-ds hosic CDCls. Dit
liéu 'H NMR 14 & dang céc gia tri delta, don vi phﬁn triéu (ppm), st dung dinh con lai
ctia dung mdi (2,50 ppm dbi véi DMSO-ds va 7,26 ppm dbi véi CDCls) 1am chuén
néi. Céc kidu chia tach dugc ky hiéu 1a: s (vach don), d (vach doi), t (vach ba), q (vach
bbn), quint (vach nim), m (da vach), br s (vach rOng), dd (hai vach d6i), td (ba vach
doi), dt (hai vach ba), ddd (hai vach hai vach d61i).

Séc ky khi két hop va phd khéi phan giai thip dugc thyc hién trén thiét bi sic
ky khi Agilent 6850 va khéi phd ké Agilent 5975C sir dung cot 15 m x 0,25 mm phu
0,25 um HP-5MS va ding heli 1am khi mang. Ngudn ion: EI*, 70 eV, 230°C, bbn cuyc:
150°C, mét phan cach: 300°C.

HRMS dugc thuc hién trén Shimadzu IT-TOF, nhiét 3o nguén ion 200°C, ESI
+/-, dién &p ion héa: (+-)4,5 kV. Phan giai khéi t6i thidu 10000.

Nhitng phan tich co ban duge thuc hién trén thiét bi phén tich co ban Thermo
Flash EA 1112.

Danh sach céc chit viét tat

Chit viét tét Tén

2-Me-THF 2-metyl-tetrahydrofuran
Ac axetyl

Ad adamantyl
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aq.
AtaPhos

BuPAd2
cc.
DAST
dba
DCM
DIPA
DMA
DME
DMF
DMSO
dppf
eq.

Et
HILIC

"Bu

NCS

Ph

P'Bus x HBF4
PCys; x HBF4
Q-Phos

28214

Nudce
bis(di-fert-butyl(4-dimetylaminophenyl)phosphin)
diclopaladi(II)
butyl-di(adamant-1-yl)phosphan
dac

dietylaminosulfur triflorua
dibenzylidenaxeton

metylen clorua

diisopropylamin

dimetylaxetamit

1,2-dimetoxyetan

dimetylformamit

dimetyl sulfoxit
1,1'-bis(diphenylphosphino)feroxen
duong lugng

etyl

sic ky long tuong tac wa nude (hydrophilic interaction
liquid chromatography)
hexametyldisilazan

isopropyl

lithi diisopropylamit

metyl

axetonitril

metyl fert-butyl ete

vi song

N-bromosucxinimit

n-butyl

N-closucxinimit

phenyl

tri-tert-butylphosphoni tetrafloborat
trixyclohexylphosphoni tetrafloborat

1,2,3,4,5-pentaphenyl-1’-(di-fert-butylphosphino)feroxen
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r.t. nhiét do trong phong

TBAF tetrabutyl amoni florua

‘Bu tert-butyl

TEA trietylamin

TFA axit trifloaxetic

THF tetrahydrofuran

TIPSC1 triisopropylsilyl clorua

XantPhos 4,5-bis(diphenylphosphino)-9,9-dimetylxanten
Quy trinh chung Ia:

1 dwong luong din xuét 4-clo-thieno[2,3-d]pyrimidin thich hop, 2 duwong luong
dAn xuét axit amin thich hgp va 2 duong luong K2COj3 duge trdn trong ‘BuOH:nudc
4:1 (4 mL/mmol) va khudy & nhiét d6 hdi lru (hodc trong thiét bi phan ting vi song &
100°C néu cin) cho dén khi khong con quan sét thiy sy chuyén héa. Sau d6 pha lodng
hén hop bang nude, axit héa bing dung dich HCl 1M (dén pH = 1, hodc dén pH = 6
v6i sy ¢6 mit clia nhém amino bazo) va chiét bing EtOAc, hoic tach két tia tao thanh
sau khi axit hoa bang cach loc. Trong trudng hop tinh ché bing cach chiét cac pha hitu
co gom lai dugc rira bing nuwéc mudi, lam kho bing MgSOs, loc va ¢b dich loc trong
diéu kién 4p sult giam. Tinh ché san phim tho bing phwong phép sic ky didu ché pha
ddo st dung dung dich nuéc NH4sHCO3 25 mM va axetonitril lam cdc dung méi rira
giai trir khi ¢6 quy dinh khac.

Quy trinh chung Ib:

1 duong lugng din xuét 4-clo-thieno[2,3-d]pyrimidin thich hop, 2 duong luong
din xuét axit amin thich hop va 3 dwong luong K,COs3 dugce trdn trong DMSO (10
mL/mmol) va khudy & 50°C cho dn khi khong con thy sy chuyén héa. Sau d6 pha
loding hdn hop bang nudc, axit héa bang dung dich HCI 1M (dén pH = 1, hodc dén pH
= 6 v6i sy ¢6 mdt ciia nhém amino bazo) va chiét béng EtOAc, hoic tach két tua tao
thanh sau khi axit héa bang cach loc. Trong trudng hop tinh ché bing cach chiét cac
pha hitu co gom lai duoc rira bﬁng nuée mudi, lam khod béng MgSOs4, loc va cb dich
loc trong didu kién 4p sudt giam. Tinh ché san phdm thd bing phwong phép sic ky
diéu ché pha dao sur dung dung dich nuéc NH4HCO3; 25 mM va axetonitril lam cac
dung moi rira gidi trir khi ¢6 quy dinh khac.
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Quy trinh chung Ic:

1 duong luong din xuét 4-clo-thieno[2,3-d]pyrimidin thich hop, 1,5 duong
luong din Xuét axit amin thich hop va 1,5 duong lugng Cs2CO3 dugce trdn trong
DMSO (6 mL/mmol) va khudy & 70°C cho dén khi khong con thiy sy chuyén héa. Sau
d6 pha loéng hdn hop bing nude, axit hoa bing dung dich HC1 1M (dén pH = 1, hozic
dén pH = 6 v6i sy c6 mit ciia nhém amino bazo) va chiét bing EtOAc, hodc tach két
tla tao thanh sau khi axit hoa bang cach loc. Trong trudng hop tinh ché bang cach
chiét, cac pha hitu co gom lai dugc rira bing nuée mudi, 1am kho bang MgSOs, loc va
c6 dich loc trong diéu kién 4p sudt giam. Tinh ché san phim thd bing phwong phép séc
ky diéu ché pha d4o sir dung dung dich nuéc NHsHCO3 25 mM va axetonitril 1am cac
dung moi rira giai trr khi c¢6 quy dinh khac.

Quy trinh chung Ila:

1 dwong lwong din xuét 5- (hodc 6)-iodo-thieno[2,3-d]pyrimidin thich hop va 3
duong luong din xuét axit boronic thich hgp dugc hoa tan trong DME (15 mL/mmol),
sau d6 bd sung 5 duong luong K2COs, 0,2 duong lwong Pdzdbas, 0,4 dwong luong
"BuPAd; va nuéc (5 mL/mmol) vao va khudy hdn hop & 60°C trong thiét bi phan tmg
vi séng cho dén khi khong con thy su chuyén héa. Sau d6 loai bo cac chit d& bay hoi
trong chan khong va tinh ché phan con lai bang céch sic ky diéu ché pha déo, st dung
dung dich nuéc NHsHCO3 25 mM va axetonitril lam cac dung moéi rira giai trir khi ¢
quy dinh khac.

Quy trinh chung IIb:

1 duong lugng din xuét 5-iodo-thieno[2,3-d]pyrimidin thich hop va 5 dwong
luong din xuét axit boronic thich hop duoc hoa tan trong 2-Me-THF (8 mL/mmol),
sau d6 bd sung 5 duong lwong K2COs, 0,1 duong lwong Q-Phos va 0,05 duong lwong
Pd,dbas vao va khudy hdn hop & 80°C cho dén khi khéng con thiy su chuyén héa. Loc
hén hop qua dém Celite, c6 dich loc trong didu kién 4p sudt giam. Tinh ché san phim
thd bang cach sic ky nhanh sir dung heptan va EtOAc lam céc dung méi rira giai trir
khi c6 quy dinh khac.

-30-



28214

Quy trinh chung Ilc:

1 dwong luong din xudt 5-(hodc 6)-iodo-thieno[2,3-d]pyrimidin thich hop va
1,1 dwong luong din xuét axit boronic thich hop dugc hoa tan trong 2-Me-THF (8
mL/mmol), sau d6 bd sung 1,1 duong hrgng Ag2CO3 va 0,1 duong hrong Pd(PPhs)s
vao va khudy hdn hgp & 100°C cho dén khi khong con thdy su chuyén héa. Loc hdn
hop qua d&m Celite, ¢6 dich loc trong didu kién 4p sudt giam. Tinh ché san phim tho
bang cach sic ky nhanh st dung heptan va EtOAc lam céc dung mdi rira giai trir khi
c6 quy dinh khéc.

Quy trinh chung I1d:

1 duong luong din xuit 5-iodo-thieno[2,3-d]pyrimidin thich hgp va 3 duong
lwong dan xuét axit boronic thich hop dugc hoa tan trong hdn hop dioxan:nuée 2:1
(10 mL/mmol), sau d6 bb sung 2 duong lwong Cs2COs, 5 mol% Pd(OAc): va 0,2
duong luong P'BusxHBF;4 vao va khudy hdn hop & 120°C trong thiét bi phan tGng vi
séng cho dén khi khong con thdy sy chuyén héa. Trung hoa hén hop nay bang dung
dich HCI 1M va chiét bing DCM. Lam khd céc pha hitu co gom lai béng NaxSO0s4, loc
va ¢b dich loc trong chan khong. Tinh ché san phdm thd bing phwong phép sic ky
diéu ché pha do sir dung dung dich nuéc TFA 0,1% va axetonitril lam cac dung méi

rira gidi trir khi ¢6 quy dinh khéc.

Quy trinh chung I1la:

1 duong lugng din xuét 6-iodo-thieno[2,3-d]pyrimidin thich hop va 4 dwong
lwong din xuét axit boronic thich hop dugc hoa tan trong hdn hop dioxan:nude 4:1
(10 mL/mmol), sau d6 bd sung 2,2 duong lugng Cs2CO3 va 0,1 duong lugng
Pd(dppf)Cl> vio va khudy hdn hop & 40°C cho dén khi khong con thiy su chuyén hoa.
Sau d6 pha lodng hdn hop bang nuée va chiét bing DCM. Rira cac pha hitu co gom lai
béng nuéc, lam khd bang MgSOs, loc va ¢b dich loc trong diéu kién 4p suit giam.
Tinh ché san phim thé bang cach sic ky didu ché pha déo sir dung dung dich nuéc

NHsHCO3 25 mM va axetonitril 1am céc dung moi rira giai trir khi cé quy dinh khac.
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Quy trinh chung IITb:

1 duong luong din xuét 6-iodo-thieno[2,3-d]pyrimidin thich hop va 3 duong
lwong din xuét axit boronic thich hgp dugc hoa tan trong hdn hop THF:nudce 1:1
(10 mL/mmol), sau d6 b sung 3 duong luong Cs2CO3 va 0,1 duong luong AtaPhos
vao va khudy hén hop & 100°C trong thiét bj phan tmg vi séng cho dén khi khong con
thiy su chuyén héa. Cac chit d& bay hoi duoc bay hoi trong diéu kién ap sult giam, va
tinh ché phan con lai bing cich sic ky diéu ché pha dao st dung dung dich nudc

NH4HCO3 25 mM va axetonitril lam céc dung moi rira gidi trir khi c¢6 quy dinh khéc.

Quy trinh chung IVa:

1 duong lugng hop chét theo Vi du didu ché 4i dugc hoa tan trong THF kkhan
(5 mL/mmol) va 1am lanh dén -78°C. B sung vao d6 timg giot dung dich LDA (1,2
duong lugng dung dich 2M trong THF, heptan, EtPh) trong khi quyén Argon va khudy
hdn hop trong 1,5 gio. Sau d6 1,2 dwong luong chit phan tng 4i dién tir thich hop
dudi dang dung dich (hoa tan trong THF khan 3mL/mmol), hodc dudi dang nguyén
chét duogc bd sung vao dé & -78°C va hdn hop duge d& Am dén nhiét do trong phong.
Khudy hdn hop cho dén khi khong con thy sy chuyén hoéa. Chim dit phan tmg bing
céch cén than bd sung dung dich NH4Cl dic. Chiét hdn hop bing MTBE, rira 16p hitu
co bang nudc mudi, 1am kho bing NaxSOs, loc va ¢b dich loc trong diéu kién &p suét
giam. Tinh ché san phim thd bing cich sic ky nhanh sir dung heptan va EtOAc lam

cac dung modi rira giai trir khi cé quy dinh khéc.

Quy trinh chung Va:

1 duong luong axetal thich hop duoc khudy trong dung dich HCI 2M (3
mL/mmol) & 60°C cho dén khi khong con thiy su chuyén héa. Lam lanh hdn hop phan
g dén 0°C, sau d6 5,7 duong lugng NaOH dwoc bd sung timg phin vao d6. Didu
chinh d6 pH dn 8 bang cach sir dung dung dich K2CO3 10%, sau d6 2 duong luong
natri bohydrua dugc bd sung ting phin vao ddng thoi gitt nhiét d6 dudi 5°C. Sau khi
b6 sung khudy hdn hop & 0°C cho dén khi khéng con thiy sy chuyén héa. Chiét hdn
hop béng EtOAc, lam kho céc pha hitu co gom lai béng Na2S0q4, loc va cb dich loc
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trong diéu kién 4p suit giam. Tinh ché san phim thé bing cach sic ky nhanh sir dung
heptan va EtOAc lam cac dung méi rira giai trir khi ¢6 quy dinh khéc.

Quy trinh chung Vb:

Buéc A

1,1 duong luong "Buli dugc bd sung timg giot vao dung dich chita 1 dwong
lwong N-alkyl pyrazol thich hop trong THF khan (1,5 mL/mmol) & -78°C. Khudy hén
hop trong 30 phut va sau d6 d& 4m dén 0°C, tai ddy hdn hop dugc khudy trong 30
phut, sau d6 duoc lam lanh trd lai -78°C 14n nita. B4 sung tung giot 1,1 duwong lugng
DMF vio, sau d6 d& hdn hop phan tmg 4m dén nhiét d6 trong phong va khudy hdn hop
qua dém. Chim dirt phan tmg bing dung dich NH4Cl dic. Céc pha dugc tich ra va
chiét 16p nuéc biang EtOAc. Céc 16p hitu co gom lai duoc 1am kho bing Na;SOs4, loc
va c6 dich loc trong diéu kién ap suét giam. Phén cin con lai dugc sir dung trong budc

tiép theo ma khong can tinh ché thém.

Budc B

1,3 duong luogng natri bohydrua dugc bd sung timg phan vao dung dich chira 1
dwong lwong aldehyt thd thich hop trong EtOH (0,5 mL/mmol), & -15°C va khudy hén
hop phan g & nhiét d trong phong cho dén khi khéng con thdy sw chuyén héa. Rt
hén hop 16n d4 nghién va khudy trong 16 gid. Loc bo két tiia, va c6 dich loc trong diéu
kién 4p sudt giam. Tach pha dau, va chiét 16p nuéc bang EtOAc. Céc 16p hitu co gom
lai dugc lam khd bing Na;SO4, loc va cd dich loc trong diéu kién ép suét giam. Tinh

ché ti€p san pham bang céach sdc ky nhanh néu can.

Quy trinh chung Vc:

1,2 dwong luong natri metoxit dwoc bd sung ting phin vao hén hop chira 1,2
dwong luong mudi amidin thich hop va 1 duong lwong hop chét theo Vi du didu ché
8a trong metanol khan (0,5 mL/mmol) va khudy hdn hop & 75°C cho dén khi khéng
con thay su chuyén héa. Hon hop phan tmg dugc 1am ngudi va cb trong didu kién ap

sudt giam. B sung nuéc vao phin cin cd, va chiét phan nay bang DCM. Céc 16p hitu
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co gom lai dugc 1am khd bang MgSOs, loc va ¢ dich loc trong diéu kién ap suit giam.
Tinh ché san phim thd bing cach sic ky nhanh sir dung heptan va EtOAc lam céc
dung moi rira giai trir khi ¢6 quy dinh khéc.

Quy trinh chung Vd:

1,2 duwong luong natri metoxit dwoc b sung timg phan vao hdn hop chira 1,2
duong luong hydrazin hodc hydrazin hydroclorua thich hgp va 1 duong luong hop
chit theo Vi du diéu ché 8a trong metanol khan (0,5 mL/mmol) va khudy hén hop &
75°C cho dén khi khéng con thiy sw chuyén héa. Hén hop phan img duoc 1am ngudi
va ¢ trong diu kién 4p sudt giam. B sung nudc vao phan cin cb, va chiét phin nay
bang DCM. Lam khé cic pha hitu co gom lai bang MgSOs, loc va c6 dich loc trong
diéu kién 4p suét giam. Tinh ché san phim thd bing cch sic ky nhanh str dung heptan

va EtOAc 1am cac dung moi rira gidi trir khi c6 quy dinh khac.

Quy trinh chung Ve:

1 duong luong axetal thich hop dugc khudy véi dung dich HCl 1M (3
mL/mmol) & 50°C cho dén khi khéng con thiy sy chuyén héa. Lam lanh hdn hop phan
ung dén 0°C, sau do6 bd sung timg phin ctia 2,85 dwong lwong NaOH vao d6. Do pH
dugc diéu chinh dén 8 bang cach sir dung dung dich K2COs 10%, sau d6 2 dwong
lwong natri bohydrua dugc bd sung timg phin vao d6 trong khi giit nhiét d6 duéi 5°C
va khudy & 0°C cho dén khi khong con thdy su chuyén héa. Chiét hén hgp nay béng
EtOAc, 1am khd céc pha hitu co gom lai bing Na2SOq, loc va ¢6 dich loc trong didu
kién &p suét giam. Tinh ché san phidm thd bang cach séc ky nhanh sir dung heptan va
EtOAc lam cac dung méi rira gidi trir khi cé quy dinh khéc.

Quy trinh chung VI:

1 dwong luong din xuét phenol thich hop, 2 dwong lugng dén xuét rugu thich
hop, va 3 duong lugng PPhs dugc hoa tan trong toluene khan (7 mL/mmol) trong khi
quyén Np, sau d6 bd sung 3 dwong lugng di-tert-butyl azodicarboxylat vao & nhiét do
trong phong. Sau d6 khudy hén hop & 50°C cho dén khi khong con thdy sy chuyén

héa. Loai bd céc chdt d& bay hoi trong chan khéng va tinh ché cin con lai bang cach
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séc ky nhanh st dung heptan va EtOAc (va MeOH néu ce‘fln) lam cic dung moi rira
giai. Néu cén, san phidm duoc tinh ché tiép bing cach sic ky diéu ché pha dao sit dung
dung dich nuéc NH4HCO3 25 mM va axetonitril 1am cac dung mdi rira gidi trir khi c6
quy dinh khéac.

Quy trinh chung VII:

1 dwong lwong din xuét este thich hop dugc hoa tan trong THF (15 mL/mmol)
sau d6 bd sung 10 duong lugng LiOHxH>0 va nudc (15 mL/mmol) vao d6. Khudy
hén hop & nhiét do trong phong (hodc & 60°C néu cin) cho dén khi khéng con thiy su
chuyén hoéa. Pidu chinh d6 pH dén 6 bing dung dich HCI 1M, sau d6 pha loing hdn
hop bing nuéc mudi, chiét bing DCM hodc EtOAc. Lép hitu co duoc 1am khé bing
Na2SO04, loc va ¢b dich loc trong diéu kién 4p sudt giam. Tinh ché san phim tho bang
phuong phap sic ky didu ché pha dao sir dung dung dich nuéc NHsHCO; 25 mM va

axetonitril 1am cac dung mdi rira giai trir khi cé quy dinh khéc.

Quy trinh chung VIII:

1 duong lwong din xuét indol thich hop va 2 duong lugng din xult rugu thich
hop duge hoa tan trong toluen khan (8 mL/mmol) trong khi quyén Na, va lam ngudi
hén hop dn 0°C, sau d6 bd sung 2 duong lugng 2-(tributyl-
phosphanyliden)axetonitril vao d6. Sau d6 gia nhiét hdn hop nay dén 100°C va khudy
cho dén khi khoéng con thdy sy chuyén hoéa. Loai bo cac chit dé bay hoi trong chan
khéng, sau d6 bd sung nudc (4 mL/mmol), dung dich NaOH 2M (1 mL/mmol) vao va
khudy hdn hop cho dén khi khong con thdy su chuyén héa. Sau d6 axit héa hdn hop
bing dung dich HC] IM &n pH = 6 va chiét bing DCM. Lam kho céc pha hitu co
gom lai béng NazSOs, loc va ¢d dich loc trong didu kién ap suét gidam. Tinh ché san
phidm thé bing phwong phap sic ky didu ché pha dio sir dung dung dich nuéc
NH4OAc 40 mM (pH = 4, didu chinh bing AcOH) va axetonitril 1am cdc dung méi rira
giai trir khi cé quy dinh khac.

Quy trinh chung IXa:

Budc A
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1 duong lugng hop chét theo Vi du diu ché 9b dugc hoa tan trong toluen khan
(8 mL/mmol), sau do bd sung 1,18 dwong lwong PPhs, 1,1 duong lugng din xuét rugu
thich hgp va 1,18 duong lugng dietylazodicarboxylat (dung dich 40% trong toluen)
vao & nhiét d6 trong phong. Khudy hdn hop & nhiét d6 trong phong cho dén khi khong
con théy su chujén héa. Loc két tia thu duoc ra va 1an luot rira dich loc béng dung
dich KHSO4 10%, nudc, dung dich NaHCO3 bdo hoa va nude 14n nita. Pha hitu co
duoc lam kho béng NaxS0q4, loc va co dich loc trong diéu kién ap sut giam. Khuéy lic
phﬁn can thu dugc véi dietyl-ete (5 mL/mmol), loc bo vat chét khong tan, va c¢6 dich

loc trong didu kién 4p suit giam dé thu dugc san phim thé.

Buéc B

San phdm tir budc A dwoc xir Iy v6i 10 duong lugng dung dich HCI (4,9M
trong MeOH) va khudy n6 & nhiét do trong phong cho dén khi khéng con thiy su
chuyén héa. Sau d6 c6 hdn hop trong diéu kién 4p sudt giam. Phan bd phin cin thu
dugc gitra EtOAc lanh va nudc lanh bang, cac pha duge phéan ly va pha hitu co dugc
chiét bing dung dich KHSO4 5% lanh bang. Pha nudc gom lai dugc kiém hoéa bing
NaxCOs rén, va san phdm duge chiét bing EtOAc. Pha hitu co dugc lam kho bing
NaSO04, loc va cb dich loc trong didu kién 4p suét giam dé thu dwoc metyl este clia

hop chat néu & dé muc nay.

Bude C

1 duong lugng metyl este thu dugc trong Bude B dugc hoa tan trong MeOH (9
mL/mmol), sau d6 bd sung 1,05 dwong lugng NaOH va nudc (1 mL/mmol) vao va
khudy hdn hop & nhiét do trong phong cho dén khi khéng con thdy su chuyén héa.
Metanol dugc loai bo trong didu kién 4p sult giam va trung hoa hdn hop bing céch st
dung dung dich HCI 1M, sau d6 chiét hdn hop nay bang DCM. Pha hitu co dugc 1am
khd bing NaxSOs, loc va ¢d dich loc trong didu kién &p suit giam dé thu dugc dan xuét

axit amin dugc O-alkyl héa, hop chit ndy dugc st dung ma khong cin tinh ché thém.,
Quy trinh chung IXb:

Budc A
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1 dwong lugng hop chét theo Vi du diéu ché 9b dugc hoa tan trong DMF khan
(10 mL/mmol) va 4 duong lugng K2CO3 va 2 duong lugng chit alkyl héa thich hop
duoc bd sung vao d6 & nhiét d trong phong. Khudy hdn hop & 50°C cho dén khi
khong con thdy su chuyén hoa. Pha loing hdn hop ndy bing nuéc, sau d6 chiét bang
DCM. Pha hitu co dugc lam khd bﬁng Naz2SOas, loc va cb dich loc trong didu kién ap
suit giam. Tinh ché vat chit thd bing cach sic ky nhanh st dung DCM va metanol
lam cac dung mdi rira giai trir khi c6 quy dinh khac.

Budce B va Bude C 1a gibng nhu dugc mé ta trong Quy trinh chung IXa.
Vi du thwe hién sang ché
Vi du diéu ché 1a: 5-Bromo-4-clo-6-iodo-thieno[2,3-d]pyrimidin

Budce A: 6-Iodo-3H-thieno[2,3-d]pyrimidin-4-on

Nap vao binh day tron dung tich 2L duoc lip canh khudy co, nhiét ké va bd
ngung tu hdi lwu dung dich gém 433 mL axit axetic, 13 mL axit sulfuric va 87 mL
nuéc. Bb sung 69,3 g 3H-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 dwoc khudy, ma d& duoc gia nhiét
dén 60°C trong 1 gid. Lam ngudi huyén phu thu dugc dén nhiét d6 trong phong, loc,
rira bang hdn hop axit axetic va nude (5:1) va sau d6 bing dietyl ete. Chit ran tinh thé
mau be thu duge duge 1am khd bang khong khi. 'H NMR (500 MHz, DMSO-ds) §:
12,57 (br s, 1H), 8,09 (s, 1H), 7,65 (s, 1H)

Budc B: 4-clo-6-iodo-thieno[2,3-d]pyrimidin

Nap véo binh d4y tron dung tich 1L dwoc 1ip canh khudy co, nhiét ké, bd ngung
tu hdi luu va dng CaCl: 113 mL phospho oxyclorua va 35 mL N, N-dimetylanilin (0,29
mol). 75,54 g 6-iodo-3 H-thieno[2,3-d]pyrimidin-4-on (0,27 mol) dugc bd sung thanh
ting phin vao hdn hop trong 5 phut. Khudy hdn hop phan g & 105°C trong 1 gid.
Lam ngudi huyén phti thu duge dén 10°C, loc va rira bing hexan. B4 sung san phim

thd vao nudc d4 va khudy trong 10 phut, loc, rira bing nuéc lanh, dietyl ete va 1am kh
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bang khong khi. Thu duoc chét rén tinh thé mau be. 'H NMR (400 MHz, DMSO-de) &:
8,89 (s, 1H), 7,98 (s, 1H)

Buée C: Vi du diéu ché 1a

Nap 600 mL axetonitril vao binh ddy tron dung tich 2L dugc lép canh khuy co,
nhiét ké va may suc khi. B6 sung vao d6 84,9 g 4-clo-6-iodo-thieno[2,3-d]pyrimidin
(0,29 mol), 50,9 g NBS (0,29 mol) va 8,5 mL phirc chat axit tetrafloboric dietyl ete.
Khudy hdn hop phan tmg & nhiét d6 trong phong trong 16 gid. B sung tiép 22,9 g
(0,12 mol) NBS v&o hdn hop nay thanh ba phin. Sau khi 1am ngudi huyén phi thu
duoc dén 0°C va khudy trong 1 gid nita, két tiia duoc loc ra, rira bing axetonitril va
1am kho bing khéng khi. San phim dugc thu nhin dudi dang chét rin tinh thé mau be.
'H NMR (500 MHz, DMSO-dg) &: 8,88 (s, 1H)

Vi du diéu ché 1b: 4-clo-5,6-diiodo-thieno[2,3-d]pyrimidin

Budéce A: 5,6-Diiodo-3H-thieno[2,3-d]pyrimidin-4-on

BS sung vao huyén phu dic dwoc khudy chira 61,3 g 3H-thieno[2,3-
d]pyrimidin-4-on (396 mmol), 92,4 g axit periodic (405 mmol), 1 L axit axetic, 200
mL nudc, 6 mL axit sulfuric dic, va 203 g iot (799 mmol). Gia nhiét hdn hop phan
tmg dn 110°C va khudy trong 3 gid. Lam ngudi huyén phil ndy dén nhiét d6 trong
phong sau d6 bd sung 940 mL dietyl ete vao va tiép tuc khudy hdn hop & 10°C trong
30 phut. Két tua duoc loc ra, rira bﬁ.ng hdn hop 2:1 cia dietyl ete va etanol (100 mL),
cubi ciing bang dietyl ete (3 x 250 mL), sau d6 né dugc 1am khé bing khong khi dé
thu duoc san phém duéi dang bot mau vang ndu. 'H NMR (500 MHz, DMSO-ds) &:
12,60 (br s, 1H), 8,13 (s, 1H)

Buéc B: Vi du diéu ché 1b

B4 sung 64 mL N,N-dimetylanilin vao huyén phu dic dugc khudy k§ chira 180
g 5,6-diiodo-3H-thieno[2,3-d]pyrimidin-4-on (445 mmol) trong 2,5 L phospho
oxyclorua. Gia nhiét hdn hop phan @ng dén 105°C va khudy trong 1,5 gid. Lam ngudi
huyén phi thu duge dén nhiét d trong phong va bd sung 1,5 L hexan vio d6 va khudy
thém 20 phut. Két tha duoc loc ra, rira b%lng hexan (3 x 500 mL) va nudc (3 x 100 mL)
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sau d6 1am kho bang khong khi dé thu duoc san phim dud6i dang chit rén tinh thé mau
xam. 'H NMR (400 MHz, DMSO-ds) §: 8,88 (s, 1H) |

Vi du didu ché 1c: 4-clo-5-iodo-thieno[2,3-d]pyrimidin

52,8 g hop chét theo Vi du diéu ché 1b (125 mmol) duoc hoa tan trong 400 mL
THF khan va 1am lanh dén 0°C. B8 sung 100 mL ‘BuMgCl (200 mmol, 2M trong
dietyl ete) vao d6 trong 15 phut. Sau d6 bd sung 50 mL nudc va dung dich duoc gan
va ¢b trong didu kién 4p sudt gidm. San phim thé dugc nghién bing séng 4m trong
hdn hop axetonitril va nude (3:1) va sau d6 thu gom bing cach loc. 'H NMR (400
MHz, DMSO-ds) 8: 8,95 (s, 1H), 8,45 (s, 1H)

Vi du diéu ché 2a: 4-clo-6-etyl-5-iodo-thieno[2,3-d|pyrimidin

Budc A: 6-Etyl-3H-thieno[2,3-d]pyrimidin-4-on

Hdn hop chira 701 g este etyl 2-amino-5-etyl-thiophen-3-carboxylat (3,52 mol)
va 2200 mL formamit duogc gia nhiét dén 200°C va dung méi c6 diém s6i thdp hon
duoc cit bo. Sau 2 gid, bd sung tiép 250 mL formamit vao va khudy hdn hop & nhiét
d6 nay trong mot gid nita sau d6 khudy & nhiét d6 trong phong trong 16 gid. H3n hop
thu dugce duge rét vao 7,5 L nude va két tia duoc loc ra, rira b'?lng 1,5L toluenva3 L
nudce sau d6 1am khé bang khong khi dé thu dwoc san phdm duéi dang chét rén tinh thé
mau niu. 'H NMR (500 MHz, DMSO-ds) &: 12,40 (br s, 1H), 8,05 (s, 1H), 7,11 (4,
1H), 2,85 (qd, 2H), 1,27 (t, 3H)

Budéc B: 6-Etyl-5-iodo-3H-thieno[2,3-d]pyrimidin-4-on

Hon hop ctia 301 g 6-etyl-3H-thieno[2,3-d]pyrimidin-4-on (1,67 mol), 847 g iot
(3,34 mol), 1040 g bac sulfat (3,34 mol) va 1,7 L etanol duogc khqu & nhiét d6 trong
phong trong 3 ngdy. Loc két tha thu dugc ra va rira bang etanol (3 x 400 mL). San
phém duogc rira giai ra khoi banh loc theo quy trinh sau: banh loc dugc khuéy vai 800
mL DMF & 50°C trong 1 gid, sau d6 huyén phi duge loc. Quy trinh ndy duoc lép lai 6
lan. Céc 16p hitu co gom lai duge bay hoi dén kho dé thu duge san phém dudi dang

chat rédn tinh th¢ mau ndu vang.
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Bu6c C: Vi du diéu ché 2a

Hbn hop ctia 880 mL phosphos oxyclorua dwoc khudy va 102 mL N,N-
dimetylanilin dugc gia nhiét dn 95°C va 220 g 6-etyl-5-iodo-3H-thieno[2,3-
d]pyrimidin-4-on (0,719 mol) dugc nhanh chéng bd sung & cling nhiét d6 nay va sau
d6 duoc khudy trong 15 phut. Lam ngudi hdn hop phan tmg dén 80°C va rét hdn hop
vao hdn hop dugc khudy chira nuée (1 L), da nghién (2 kg) va DCM (700 mL). Khudy
hdn hop thu duge trong 30 phut nita trong khi gitt nhiét @6 dudi 20°C. Cac pha duge
phan ly, 16p vé co duge chiét bing DCM (100 mL) va 1ép hitu co duge rira bing nude
(100 mL). Lam khd 16p hitu co gom lai béng MgSOs, loc va cd dich loc trong didu
kién ap sudt giam dé thu duoc san phim dudi dang chét rén tinh thé mau nau vang. 'H

NMR (400 MHz, DMSO-de) 8: 8,79 (s, 1H), 3,02 (q, 2H), 1,39 (t, 3H)

Vi du diéu ché 2b: 5-Bromo-4-clo-6-(4-flophenyl)thieno[2,3-d]pyrimidin

75,08 g hop chit theo Vi du didu ché 1a (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)2 (10 mmol) va 8,50 g ‘BuX-Phos (20 mmol) dugc nap vao binh dung
tich 2 L. 600 mL THF va 200 mL nuéc duoc bd sung, va sau d6 dugc khudy qua dém
& 70°C trong khi quyén argon. THF duoc bay hoi, va sau d6 san phdm duoc thu gom
bang cach loc. San phim thé dugc nghién bing séng Am trong 250 mL axetonitril va
loc lai 14n nita. Sau d6 hop chét theo Vi du didu ché 2b dugc két tinh ra khoi EtOH /
THF (2:1). 'H NMR (400 MHz, DMSO-d¢) 8: 9,02 (s, 1H), 7,80-7,77 (m, 2H), 7,47-
7,43 (m, 2H)

Vi du didu ché 2c: 4-clo-5-iodo-6-(prop-1-ynyl)-thieno[2,3-d]pyrimidin

42,24 g hop chit theo Vi du didu ché 1b (100 mmol), 3,509 g Pd(PPhs):Cl (5
mmol) va 1,904 g Cul (10 mmol) duoc hoa tan trong 400 mL DIPA, sau d6 suc khi
propyn qua h8n hop phan tmg, hdn hop nay dugc khudy & nhiét d6 trong phong cho
dén khi khong con thiy sw chuyén hoa. Céc chét d& bay hoi dugc bay hoi trong diéu
kién 4p sudt giam va tinh ché san phdm thé bing cach sic ky nhanh sir dung heptan /
EtOAc lam dung mdi rira giai. 'TH NMR (400 MHz, DMSO-ds) 8: 8,92 (s, 1H), 2,25 (s,
3H)
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Vi du didu ché 2d: 4-clo-5-iodo-6-isopropyl-thieno[2,3-d]pyrimidin

Budce A: 6-Isopropyl-5-iodo-3H-thieno[2,3-d]pyrimidin-4-on

Hon hop chira 2,858 g (14,7 mmol) 6-isopropyl-3H-thieno[2,3-d]pyrimidin-4-
on, 7,468 g (29,4 mmol) iot, 9,175 g (29,4 mmol) bac sulfat, va 55 mL etanol dugc
khudy & nhiét d6 trong phong trong 3 ngay. Pha lodng hdn hop bing Et20, két tha thu
dugc duogc loc ra va sir dung ma khong cin tinh ché thém.
'"H NMR (400 MHz, DMSO-d¢) &: 12,49 (br s, 1H), 8,11 (s, 1H), 3,35 (m, 1H, bi
chdng 14p béi tin hiéu H20), 1,28 (d, 6H)
MS (M-H): 319,0

Buée B: Vi du didu ché 2d

Hdn hop ctia 15 mL (161 mmol) phospho oxyclorua va 1,9 mL (14,7 mmol)
N, N-dimetylanilin dwoc gia nhiét dén 95°C v 25,9 g (14,7 mmol) 6-isopropyl-5-iodo-
3 H-thieno[2,3-d]pyrimidin-4-on (0,719 mol) dugc nhanh chéng b sung va sau d6
duoc khudy trong 15 phut nita & nhiét d6 nay. Lam ngudi hdn hop phan tng dén 80°C
va rét vao hdn hop duoc khudy chita nude da (300 g) va EtOAc (200 miL). Khudy hén
hop thu dugc trong 30 phit nita trong khi gitt nhiét 30 dudi 20°C. Phan ly cac pha, 16p
v6 co duge chiét bing EtOAc (100 mL) va 16p hitu co dwoc rira bing nudc va dung
dich NaHCO3. Lép hitu co gom lai duge lam kho béng MgSOs4, loc va c6 dich loc
trong diéu kién 4p suét giam va tinh ché bing cach sic ky nhanh st dung heptan va
EtOAC 1am dung mbi rira giai dé thu dwoc san phim néu & dé muc nay.
"H NMR (400 MHz, CDCl3) §8: 8,78 (s, 1H), 3,63 (septet, 1H), 1,41 (d, 6H)
MS (M+H).: 339,0

Vi du didu ché 3a: Axit (2R)-2-[(6-etyl-5-iodo-thieno[2,3-d]pyrimidin-4-yl)amino]-3-
phenyl-propanoic

Str dung Quy trinh chung Ia va hop chét theo Vi du diéu ché 2a lam din xuét 4-
élo-thieno[2,3-d] pyrimidin thich hop va D-phenylalanin 1am din xuét axit amin thich
hop, thu dugc hop chat theo Vi du diéu ché 3a. o

'H NMR (500 MHz, DMSO-ds) 3: 8,44 (s, 1H), 7,45 (d, 1H), 7,30-7,20 (m,
5H), 5,07 (m, 1H), 3,35 (dd, 1H), 3,16 (dd, 1H), 2,82 (q, 2H), 1,22 (t, 3H)
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HRMS tinh duge cho C17H16IN302S: 453,0008; phat hién dugc: 454,0064 (M+H).

Vi du didu ché 4a: 4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl]-
6-iodo-thieno[2,3-d]pyrimidin

Budc A: 4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl]thieno [2,3-
d]pyrimidin

St dung Quy trinh chung Ila va hop chét theo Vi du diéu ché 1c lam din xut
5-iodo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du diéu ché B4 lam din
xudt axit boronic thich hop, va tinh ché san phdm bing cach séc ky nhanh sir dung
DCM va MeOH Iam cic dung moéi rira giai @& thu duoc
4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]thieno[2,3-d]
pyrimidin. 'TH NMR (400 MHz, DMSO-de) &: 8,98 (s, 1H), 7,97 (s, 1H), 7,22 (d, 1H),
7,09 (s, 1H), 4,25-4,16 (m, 2H), 2,76 (t, 2H), 2,54 (br s, 4H), 2,32 (br s, 4H), 2,14 (s,
3H), 2,06 (s, 3H)

Buéc B: Vi du diéu ché 4a

10,935 g 4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]
thieno[2,3-d]pyrimidin (25 mmol) dugc hoa tan trong 250 mL. THF khan va lam lanh
xudng -78°C. B sung timg giot ctia 25 mL dung dich LDA (50 mmol, 2M trong THF,
heptan, etyl benzen) vao trong khi quyén Argon va khudy hdn hop trong 15 phut. Sau
d6 bd sung 12,69 g (50 mmol) ot vao & -78°C va hdn hop dugc d& 4m dén nhiét do
trong phong. Sau d6 hdn hop duoc pha loing biang EtOAc va rira bang dung dich
NH4Cl sau d6 bing dung dich Na»S>03, 1am khé bing Na>SOs, loc va cb trong didu
kién 4p sudt giam. Tinh ché san phim thé bang cach sic ky nhanh sir dung DCM va
MeOH lam céc dung mdi rira giai dé thu dugc hop chit theo Vi du diéu ché 4a. 'H
NMR (500 MHz, DMSO-dg) 8: 8,93 (s, 1H), 7,15 (d, 1H), 7,13 (d, 1H), 4,22 (t, 2H),
2,77 (t, 2H), 2,56 (br s, 4H), 2,34 (br s, 4H), 2,16 (s, 3H), 2,00 (s, 3H)

Vi du diéu ché 4b: 4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl]-6-(2-furyl)thieno[2,3-d]pyrimidin
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St dung Quy trinh chung Ila va hop chét theo Vi du diéu ché 4a 1am din Xuét
6-iodo-thieno[2,3-d] pyrimidin thich hop va 2-(2-furyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan 1am dan xuét axit boronic thich hop, thu duogc hop chit theo Vi du diéu
ché 4b. MS: (M+H). = 503,0

Vi du didu ché 4c:  4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl]-6-(5-flo-2-furyl)thieno[2,3-d]pyrimidin

Str dung Quy trinh chung Illa va hop chét theo Vi du diéu ché 4a 1am din xuét
6-iodo-thieno[2,3-d]pyrimidin thich hgp va 2-(5-flo-2-furyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan 1am dan xudt axit boronic thich hop, thu duogc hop chét theo Vi du diéu
ché 4ec. |

'H NMR (500 MHz, DMSO-dg) &: 8,93 (s, 1H), 7,24 (d, 1H), 7,18 (d, 1H), 5,92
(dd, 1H), 5,68 (t, 1H), 4,23 (t, 2H), 2,79 (t, 2H), 2,58 (br s, 4H), 2,38 (br s, 4H), 2,19
(s, 3H), 2,05 (s, 3H)
HRMS tinh duoc cho C24H23N402FSCla: 520,0903; phat hién dugce: 521,0972 (M+H).

Vi du didu ché 4d: 2-clo-4-(4-clo-6-iodo-thieno[2,3-d]pyrimidin-5-yl)-3-metyl-phenol

Budce A: [2-clo-4-(4-clothieno[2,3-d]pyrimidin-5-y1)-3-metyl-phenoxy]-triisopropyl-
silan

Str dung Quy trinh chung Ila va hop chét theo Vi du didu ché 1c 1am din xuét
5-iodo-thieno[2,3-d]pyrimidin thich hgp va hop chét theo Vi du didu ché B3 lam din
xuét axit boronic thich hop, thu dugc [2-clo-4-(4-clothieno[2,3-d]pyrimidin-5-yl)-3-
metyl-phenoxy]-triisopropyl-silan. 'H NMR (400 MHz, DMSO-ds) &: 8,95 (s, 1H),
7,98 (s, 1H), 7,13 (d, 1H), 6,91 (d, 1H), 2,05 (s, 3H), 1,40-1,29 (m, 3H), 1,10 (dd,
18H)

Budc B: [2-clo-4-(4-clo-6-iodothieno[2,3-d]pyrimidin-5-yl)-3-metyl-phenoxy]-
triisopropyl-silan

33,7 g [2-clo-4-(4-clothieno[2,3-d]pyrimidin-5-yl)-3-metyl-phenoxy]-
triisopropyl-silan (72 mmol) dugc hoa tan trong 300 mL. THF khan va lam lanh dén -
78°C. B6 sung timg giot 43,2 mL dung dich LDA (86,4 mmol, 2M trong THF, heptan,
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etyl benzen) trong khi quyén Argon va khudy hdn hop trong 15 phut. Sau d6 bd sung
23,8 g iot (93,7 mmol) vao & -78°C va hdn hop dugc dé 4m dén nhiét do trong phong.
Sau d6 pha lofing hdn hop bing EtOAc va rira bing dung dich NH4CI sau d6 bing
dung dich NazS,03. Lép hitu co dugc lam kho b?mg NazS0q4, loc va cb trong didu kién
ap suit giam. '"H NMR (400 MHz, DMSO-ds) 8: 8,91 (s, 1H), 7,05 (d, 1H), 6,97 (d,
1H), 1,99 (s, 3H), 1,39-1,30 (m, 3H), 1,10 (dd, 18H)

Budce C: Vi du diéu ché 4d

10,0 g [2-clo-4-(4-clo-6-iodothieno[2,3-d]pyrimidin-5-yl)-3-metyl-phenoxy]-
triisopropyl-silan (16,85 mmol) dugc hoa tan trong 100 mL THF khan va 18,5 mL
dung dich TBAF (18,5 mmol, 1M trong THF) duoc bd sung vao va khqu hdn hop &
nhiét d6 trong phong trong 10 phit. Sau d6 pha loing hdn hop bing EtOAc va rira
bing dung dich HC1 1M va nuéc mudi. Lép hitu co duoc 1am khé bing NaxSOs, loc va
cd trong didu kién 4p suit gidm. Tinh ché san phim th6 bang cach sic ky nhanh sir
dung heptan va EtOAc lam dung mdi rira giai dé thu duoc hop chit theo Vi du diéu
ché 4d. HRMS tinh dugc cho CisH7CLIN20S: 435,8701, phat hién dugce: 436,8780
(M+H). | |

Vi du didu ché 4e: 2-[2-clo-4-(4-clo-6-iodo-thieno[2,3-d]pyrimidin-5-yl)-3-metyl-
phenoxy]-N,N-dimetyl-etanamin

Str dung Quy trinh chung VI va hop chét theo Vi du didu ché 4d l1am dén xut
phenol thich hgp va N,N-dimetyletanolamin lam rugu thich hop, thu duoc hop chit
theo Vi du diéu ché 4e. MS (M+H).: 508,0

Vi du diéu ché 4f: 2-clo-4-[4-clo-6-(3-thienyl)thieno[2,3-d]pyrimidin-5-y1]-3-metyl-
phenol

Str dung Quy trinh chung Illa va hop chét theo Vi du didu ché 4d 1am dAn xuét
6-iodo-thieno[2,3-d] pyrimidin thich hop va este pinacol thiophen-3-boronat lam dan
xudt axit boronic thich hop, thu duge hop chét theo Vi du didu ché 4f. MS (M+H).:
393,0
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Vi du diéu ché 4g: 4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl]-
6-(3-thienyl)thieno[2,3-d]pyrimidin

Str dung Quy trinh chung VI va hop chit theo Vi du didu ché 4f 1am din xuét 6-
iodo-thieno[2,3-d]pyrimidin thich hgp va 2-(4-metylpiperazin-1-yl)etanol lam ruou
thich hop, thu dugc hop chét theo Vi du didu ché 4g.
'H NMR (500 MHz, DMSO-de) 8: 8,94 (s, 1H), 7,60 (dd, 1H), 7,56 (dd, 1H), 7,19 (d,
1H), 7,12 (d, 1H), 6,79 (dd, 1H), 4,21 (t, 1H), 2,77 (t, 1H), 2,56 (br, 4H), 2,33 (br, 4H),
2,15 (s, 3H), 2,04 (s, 3H)
HRMS tinh dugc cho Ca4H24C1aN4OS2: 518,0769; phat hién duge: 519,0852 (M+H).

Vi du didu ché 4h: 4-[2-[2-clo-4-[4-clo-6-(3-thienyl)thieno[2,3-d]pyrimidin-5-yl]-3-
metyl-phenoxy]etyl]morpholin

Str dung Quy trinh chung VI va hop chét theo Vi du didu ché 4f 1am din xuét
phenol thich hop va 2-m6rpholinoetanol 1am rugu thich hop, thu dugc hop chét theo
Vi du diéu ché 4h.

Vi du diéu ché 4i: 4-clo-5-(1-naphtyl)thieno[2,3-d]pyrimidin

Budc A: etyl 2-amino-4-(1-naphtyl)thiophen-3-carboxylat

50,00 g 1-(1-naphtyl)etanon (293,8 mmol), 43,66 g etyl xyanoaxetat (386,0
mmol), 18,84 g luu huynh (587,5 mmol), 8,4 mL. AcOH va 38,39 g morpholin dugc
hoa tan trong 300 mL EtOH va khudy & 60°C cho dén khi khong con thy su chuyén
héa. Loai bd cac chit d& bay hoi trong chén khong, va tinh ché cin thu duge béng cach
sic ky nhanh str dung heptan va EtOAc 1am dung mdi rira giai dé thu duoc etyl 2-
amino-4-(1-naphtyl)thiophen-3-carboxylat. HRMS tinh dugc cho Ci7HisNO2S:
297,0823; phat hién dugc: 298,0891 (M+H). ‘

Buédc B: 5-(1-naphtyl)-3H-thieno[2,3-d]pyrimidin-4-on

9,40 g etyl 2-amino-4-(1-naphtyl)thiophen-3-carboxylat (31,6 mmol) dugc hoa
tan trong 45 mL formamit va khudy & 200°C cho dén khi khéng con thiy sw chuyén
héa. Lam ngudi hén hop thu dugc nhiét d6 trong phong va rét vao nude. Chét ran két

tha duge loc, rira bang nudc, sau d6 1am kho @ thu duoc 5-(1-naphtyl)-3 H-thieno[2,3-
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d] pyrimidin-4-on. HRMS tinh dugc cho CigH1oN20S: 278,0514; phat hién dugc:
279,0582 (M+H).

Buéc C: Vi du diéu ché 4i

8,50 g 5-(1-naphtyl)-3H-thieno[2,3-d]pyrimidin-4-on (30,5 mmol), 4,07 g
N,N-dimetylanilin (33,6 mmol) va 22,8 mL phospho oxyclorua (244 mmol) dugc
khudy & 100°C trong 1 gid. H3n hop dwoc 1am ngudi dén nhiét d6 trong phong va rét
vao nude da duge khudy. Chét rén két tia duoc loc va tai két tinh ra khoi axetonitril dé
thu dwoc hop chit theo Vi du didu ché 4i. HRMS tinh dugc cho CisHoN2SCl:
296,0175; phat hién dugc: 297,0255 (M+H).

Vi du diéu ché 4j: 4-clo-5-(3-clo-2-metyl-phenyl)-6-etyl-thieno[2,3-d] pyrimidin

Str dung Quy trinh chung ITb v& hop chét theo Vi du diéu ché 2a lam din xuit
5-iodo-thieno[2,3-d] pyrimidin thich hop va axit (3-clo-2-metyl-phenyl)boronic 1lam
d&n xuét axit boronic thich hop, thu dwoc hop chit theo Vi du didu ché 4j.
'H NMR (400 MHz, DMSO-ds) 8: 8,89 (s, 1H), 7,55 (dd, 1H), 7,33 (t, 1H), 7,23 (dd,
1H), 2,65 (m, 2H), 2,03 (s, 3H), 1,17 (t, 3H)
HRMS tinh duge cho CisHi2CLN2S: 322,0098; phat hién duoc: 323,0164 (M+H).

Vi du diéu ché 4k: 4-clo-6-etyl-5-(1-naphtyl)thieno [2,3-d]pyrimidin

Str dung Quy trinh chung IIb va hop chit theo Vi du didu ché 2a lam din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hop va este neopentyl glycol 1-naphtalenboronat
1am d&n xuét axit boronic thich hop, thu duoc hop chét theo Vi du didu ché 4k.
'H NMR (400 MHz, DMSO-ds) 8: 8,91 (s, 1H), 8,07 (dd, 1H), 8,03 (dm, 1H), 7,63
(dd, 1H), 7,55 (tm, 1H), 7,51 (dd, 1H), 7,44 (tm, 1H), 7,33 (dm, 1H), 2,61 (q, 2H),
1,13 (t, 3H)
HRMS tinh dugc cho C1sHi3CIN2S: 324,0488; phat hién duoc: 325,0562 (M+H).

Vi du diéu ché 41: 4-clo-6-metyl-5-(1-naphtyl)thieno[2,3-d]pyrimidin

Str dung Quy trinh chung IVa va metyl-iodua 1am chét 4i dién tir thich hop, thu
dugc hop chét theo Vi du didu ché 41.
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'H NMR (400 MHz, DMSO-ds) 8: 8,90 (s, 1H), 8,04 (dd, 2H), 7,63 (dd, 1H), 7,54 (td,
1H), 7,49 (dd, 1H), 7,43 (td, 1H), 7,32 (d, 1H), 2,28 (s, 3H)
MS (M-+H).: 311,0

Vi du diéu ché 4m: [4-clo-5-(1-naphtyl)thieno[2,3-d]pyrimidin-6-yl]metanol

Budc A: 4-clo-5-(1-naphtyl)thieno[2,3-d]pyrimidin-6-carbaldehyt

St dung Quy trinh chung IVa va DMF lam chét 4i dién tir thich hop, thu duge
4-clo-5-(1-naphtyl)thieno[2,3-d]pyrimidin-6-carbaldehyt. 'H NMR (400 MHz, CDCls)
3: 9,65 (s, 1H), 9,00 (s, 1H), 8,07 (d, 1H), 7,99 (d, 1H), 7,68-7,52 (m, 3H), 7,47 (4,
1H), 7,33 (d, 1H)

Bude B: Vi du diéu ché 4m

4-clo-5-(1-naphtyl)thieno[2,3-d]pyrimidin-6-carbaldehyt duoc hoa tan trong
THF:MeOH 1:1 (4 mL/mmol) va 3 duong luong NaBH4 dugc bd sung & 0°C. Khudy
hdn hop trong 10 phut, sau d6 chdm dirt phan tmg bing dung dich axit xitric 1M. Chiét
hén hop nay bing DCM, rira bang dung dich NaHCO3 va nuéc mubi, 1am khd bing
Na2SOq, loc va ¢6 dich loc trong chan khong. Tinh ché san phim thd bing cach sic ky
nhanh st dung heptan va EtOAc lam dung méi rira giai @& thu dugc Vi du didu ché
4m.
IH NMR (400 MHz, DMSO-d¢) &: 8,92 (s, 1H), 8,06 (d, 1H), 8,03 (d, 1H), 7,62 (m,
1H), 7,58-7,49 (m, 2H), 7,44 (m, 1H), 7,35 (d, 1H), 5,99 (t, 1H), 4,54 (dd, 1H), 4,33
(dd, 1H)
MS (M+H).: 327,0

Vi du diéu ché 4nl va Vi du didu ché 4n2: 1-[4-clo-5-(1-naphtyl)thieno[2,3-d]
pyrimidin-6-yl]etanol

Str dung Quy trinh chung IVa va axetaldehyt 1am chét phan tng 4i dién ti thich
hop, thu duoc san phim thé dudi dang hdn hop céc chit ddng phan khong dbi quang,
hén hop nay dugc tich bing cach sic ky nhanh tudn ty sit dung DCM-axeton va
heptan-MTBE lam dung mo6i rira gidi. Thir tir rira giai cua cac cé@p ddng phan khong

b1 quang 1a giéng nhau trong c& hai hé dung méi rira gii. Thu dugc hgp chét theo Vi
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du didu ché 4nl dudi dang chit déng phan khong dbi quang rira gidi sém hon
(raxemat).

'H NMR (400 MHz, CDCls) &: 8,85 (s, 1H), 7,99 (d, 1H), 7,95 (d, 1H), 7,60-7,49 (m,
2H), 7,46-7,34 (m, 3H), 4,84 (m, 1H), 2,06 (d, 1H) 1,53 (d, 3H)

MS (M+H).: 341,0

Hop chét theo Vi du didu ché 4n2 thu dugc dudi dang chét ddng phén dbi quang rira
gidi mudn hon (raxemat).

'H NMR (400 MHz, CDCl;) &: 8,85 (s, 1H), 7,99 (d, 1H), 7,94 (d, 1H), 7,60-7,49 (m,
2H), 7,46 (dd, 1H) 7,43-7,37 (m, 1H), 7,27 (chdng lap, 1H), 4,98 (m, 1H), 2,14 (d, 1H)
1,35 (d, 3H)

MS (M+H).: 341,0

Vi du diéu ché 4o: 1-[4-clo-5-(1-naphtyl)thieno[2,3-d]pyrimidin-6-yl]etanon

157 mg chit phan tng Dess-Martin (0,37 mmol) dugc hoa tan trong 2 mL
DCM, sau d6 hdn hop ctia hop chit theo Vi du diéu ché 4nl va hop chét theo Vi du
didu ché 4n2 (120 mg, 0,35 mmol duoc hoa tan trong 10 mL DCM) duoc bd sung vao
va hdn hop nay duoc khudy cho dén khi khong con thiy su chuyén héa. Sau d6 pha
lodng hdn hop bing DCM, rira bang dung dich NaOH va dung dich NaHCO3 va nudc
mudi, 1am kho biang NaxSOs, loc va ¢ trong diéu kién 4p suit giam. Tinh ché san
phim thé bang cach sic ky nhanh sir dung heptan va EtOAc lam dung mdi rira giai dé
thu duge Vi du diéu ché 4o.

'H NMR (500 MHz, DMSO-de) 8: 9,09 (s, 1H), 8,16 (dd, 1H), 8,08 (d, 1H),
7,72-7,65 (m, 2H), 7,62-7,57 (m, 1H), 7,52-7,43 (m, 2H), 1,71 (s, 3H)
MS (M+H).: 339,0

Vi du didu ché 4p: 2-[4-clo-5-(1-naphtyl)thieno[2,3-d]pyrimidin-6-yl]propan-2-ol

St dung Quy trinh chung IVa va axeton 1am chét 4i dién tir thich hop, thu dugc
hop chét theo Vi du diéu ché 4p.
'H NMR (400 MHz, CDCls) &: 8,80 (s, 1H), 7,98 (d, 1H), 7,92 (d, 1H), 7,59-7,46 (m,
2H), 7,46-7,34 (m, 2H), 7,30 (d, 1H), 2,53 (br s, 1H), 1,54 (s, 3H), 1,21 (s, 3H)
MS (M+H).: 355,0
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Vi du diéu ché 4q: 4-clo-6-isopropyl-5-(1-naphtyl)thieno[2,3-d]pyrimidin

Budc A: 6-isopropyl-5-(1-naphtyl)-3H-thieno[2,3-d]pyrimidin-4-on

250 mg hop chét theo Vi du didu ché 4p (0,705 mmol) va 1,75 mL Et;SiH (10,9
mmol) dugc cho vio binh va xir Iy v6i 10 mL TFA & -10°C. Sau d6 hdn hop phan tmg
dugc khudy & 50°C cho dén khi khong con thdy sy chuyén héa. Sau d6 pha lodng hén
hop bing DCM, trung hoa bing K2COs rén va dung dich NaHCO;. Sauk hi tic céc
pha, pha hitu co duge rira bang nudc mudi, 1am kho biang NaxSOs, loc va b trong
chin khéng dé thu dugc 6-isopropyl-5-(1-naphtyl)-3H-thieno[2,3-d]pyrimidin-4-on
dudi dang chét trung gian thd. MS (M+H).: 321,0

Budc B: Vi du diéu ché 4q

2 mL phospho oxyclorua va 0,161 mL N, N-dimetylanilin (1,27 mmol) dugc cho
vao binh trong khi quyén Argon va 1,22 g 6-isopropyl-5-(1-naphtyl)-3H-thieno[2,3-d]
pyrimidin-4-on dugc bd sung vao hdn hop thanh ting phén trong 5 phut. Khudy hdn
hop phan tmg & 100°C cho dén khi khéng con thiy su chuyén héa. Lam ngudi hdn hop
dén nhiét do trohg phong va rét vao nudc da dwoc khudy. Maéi trudong nuée thu duogc
duogc trung hoa bing céch cin than bd sung NaHCO; réin. Sau khi sy bay hoi khi chdm
dirt, san phdm duge chiét ba 1an bing DCM. Lép hitu co gom lai dugc 1am khé bing
NazSO04, loc va ¢b trong didu kién 4p suit giam. Tinh ché san phim thé bing cach sic
ky nhanh st dung heptan va EtOAc 1am dung méi rira giai d& thu dwogc hop chét theo
Vi du diéu ché 4q. '
'H NMR (500 MHz, CDCl3) 8: 8,80 (s, 1H), 7,97 (d, 1H), 7,94 (d, 1H), 7,57 (dd, 1H),
7,54-7,49 (m, 1H), 7,42-7,37 (m, 2H), 7,34 (d, 1H), 3,02 (septet, 1H), 1,31 (d, 3H),
1,20 (d, 3H)
MS (M+H).: 339,0

Vi du diéu ché 4r: 4-clo-6-(diflometyl)-5-(1-naphtyl)thieno[2,3-d]pyrimidin

0,250 g 4-clo-5-(1-naphtyl)thieno[2,3-d]pyrimidin-6-carbaldehyt (Buéc A hop
chét trung gian trong quy trinh tdng hop hop chét theo Vi du diéu ché 4m, 0,77 mmol)
duge hoa tan trong 7 mL DCM, sau d6 bd sung 270 pl DAST (1,16 mmol) vao do.
Khudy hdn hop & nhiét d6 trong phong cho dén khi khéng con thiy su chuyén héa.
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Sau d6 pha loing hdn hop bing DCM va rira bing nude, sau d6 bang dung dich
NaHCO; va nudc mudi. Pha hitu co duge 1am kho b%lng Na2S0Os, loc va cd trong diéu
kién 4p sult giam. Tinh ché san phim thd bing cach sic ky nhanh sir dung heptan va
EtOAc lam dung méi rira giai d8 thu duoc hop chét theo Vi du diéu ché 4r.

'"H NMR (500 MHz, CDCl) &: 8,97 (s, 1H), 8,04 (d, 1H), 7,97 (d, 1H), 7,62-7,54 (m,
2H), 7,49-7,43 (m, 2H), 7,28 (d, 1H), 6,47 (t, 1H)

MS (M+H).: 347,0

Vi du diu ché 4s: 4-clo-6-iodo-5-(1-naphtyl)thieno[2,3-d]pyrimidin

Str dung Quy trinh chung IVa va iot 1am chét phan tng 4i dién tir thich hop, thu
duoc hop chit theo Vi du diéu ché 4s.
'H NMR (400 MHz, DMSO-de) &: 8,94 (s, 1H), 8,10 (dm, 1H), 8,05 (dm, 1H), 7,66
(dm, 1H), 7,56 (tm, 1H), 7,48 (dd, 1H), 7,44 (tm, 1H), 7,31 (dm, 1H)
HRMS tinh duge cho CisHsN2SCIIL: 421,9141; phét hién dwogc: 422,9211 (M+H).

Vi du diéu ché 4t: 4-clo-5-(3-clo-2-metyl-phenyl)-6-iodo-thieno[2,3-d]pyrimidin

Buédc A: 4-clo-5-(3-clo-2-metyl-phenyl)thieno[2,3-d]pyrimidin

Sir dung Quy trinh chung IIb va hop chét theo Vi du diéu ché 1c 1am din xut
5-iodo-thieno[2,3-d] pyrimidin thich hgp va axit (3-clo-2-metyl-phenyl)boronic lam
din xut axit boronic thich hop, thu dugc 4-clo-5-(3-clo-2-metyl-phenyl)thieno[2,3-
dlpyrimidin. '"H NMR (400 MHz, CDCl;) &: 8,89 (s, 1H), 7,47 (dd, 1H), 7,43 (s, 1H),
7,20 (t, 1H), 7,14 (dd, 1H), 2,14 (s, 3H)

Budce B: Vi du diéu ché 4t

St dung Quy trinh chung IVa va 4-clo-5-(3-clo-2-metyl-phenyl)thieno[2,3-d]
pyrimidin thay cho hop chét theo Vi du didu ché 4i va iot 1am chit phan Ung 4i dién tir
thich hop, thu duoc hop chit theo Vi du diéu ché 4t. '"H NMR (400 MHz, CDCL) &:
8,82 (s, 1H), 7,52 (dd, 1H), 7,25 (t, 1H), 7,05 (dd, 1H), 2,09 (s, 3H)

Vi du didu ché 4u: 4-clo-5-(3-clo-2-metyl-phenyl)-6-isopropyl-thieno[2,3-d] pyrimidin
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Str dung Quy trinh chung ITb va hop chét theo Vi du diéu ché 2d 1am din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hgp va axit (3-clo-2-metyl-phenyl)boronic lam
dAn xuét axit boronic thich hop, thu duogc hop chét theo Vi du diéu ché 4u.

'H NMR (400 MHz, DMSO-ds) &: 8,90 (s, 1H), 7,56 (dd, 1H), 7,34 (t, 1H), 7,29-7,22
(m, 1H), 2,94 (septet, 1H), 2,04 (s, 3H), 1,26 (d, 3H), 1,22 (d, 3H)
HRMS tinh dugc cho C16H14N2SCla: 336,0255; phat hién duge: 337,0335 (M+H).

Vi du didu ché 4v: 4-clo-6-etyl-5-(1 H-indol-4-yl)thieno[2,3-d]pyrimidin

Hdn hop ctia 0,664 g hop chét theo Vi du didu ché 2a (2,0 mmol), 0,400 g axit
1 H-indol-4-ylboronic (1,2 duong lugng, 2,4 mmol), 44,9 mg Pd(OAc)2 (10 mol%, 0,2
mmol), 152 mg PCy3xHBF4 (20 mol%, 0,4 mmol), 1,96 g Cs2CO3 (3,0 duong luong,
6,0 mmol) trong 7,3 mL dimetoxyetan va 7,3 mL nudc dugc gia nhiét trong thiét bi
phan tmg vi séng & 100°C cho dén khi khéng con théy su chuyén héa. Hon hop phan
tmg thé duoc loc qua dém Celite, rira bing 2 x 10 mL MTBE va 2 x 10 mL nuéc. Hai
16p ctia dich loc duge phan ly va rira 16p hitu co bang nude mubi, sau d6 1am kho bang
NazSO04, loc va cb trong chan khéng. Tinh ché phdn con lai bang cach sic ky diéu ché
pha dao st dung nudc (chira TFA 0,1%) va axetonitril 1im dung moéi rira giai dé thu
dugc hop chét theo Vi du didu ché 4v.
TH NMR (400 MHz, DMSO-dg) &: 11,22 (br s, 1H), 8,87 (s, 1H), 7,49 (dm, 1H), 7,32
(m, 1H), 7,19 (dd, 1H), 6,95 (dm, 1H), 5,96 (m, 1H), 2,67 (m, 2H), 1,14 (t, 3H)
HRMS tinh dugc cho C1sH12CIN3S: 313,0440; phat hién the“'ty 314,0508 (M+H).

Vi du diéu ché 4w: 4-clo-5-(l-naphtyl)—6-\/inyl-thieno [2,3-d]pyrimidin

Sir dung Quy trinh chung Ilc va hop chét theo Vi du diéu ché 4s 1am dAn xult 6-
iodo-thieno[2,3-d] pyrimidin thich hop va este pinacol vinylboronat 1am din xuét axit
boronic thich hgp, thu dugc hop chét theo Vi du diéu ché 4w.
'H NMR (500 MHz, DMSO-d¢) &: 8,95 (s, 1H), 8,09 (d, 1H), 8,05 (d; 1H), 7,65 (dd,
1H), 7,56 (t, 1H), 7,52 (dd, 1H), 7,45 (t, 1H), 7,35 (d, 1H), 6,34 (dd, 1H), 5,90 (d, 1H),
5,45 (d, 1H) ‘ ‘
HRMS tinh dugc cho CisH11CIN2S: 322,0331; found 323,0415 (M+H).

Vi dy diéu ché 4x: 4-clo-5-(1-naphtyl)-6-[(E/Z)-prop-1-enyl]thieno[2,3-d]pyrimidin

-51-



28214

Budc A: 5,5-dimetyl-2-[(Z/E)-prop-1-enyl]-1,3,2-dioxaborinan

B4 sung 20 mg nhwa trao dbi ion Amberlyst 15H* vio dung dich chira 0,172 g
axit (Z)-prop-1-en-1-yl boronic (2,0 mmol, hdn hop chit ddng phan Z/E 9:1) va 0,208
g neopentyl glycol (2,0 mmol) trong 6 mL 2-Me-THF va khudy hdn hop niy & nhiét
d6 trong phong cho dén khi khong con thdy su chuyén héa. Su chuyén héa dugc theo
ddi bang cach do 'H-NMR trong dung dich CDCls. Loc hdn hop qua dém Celite, ria
bﬁng 2 x 3 mL 2-Me-THF va c¢6 dich lgc trong chan khong. Vit chét thd thu dugce 13
da tinh khiét cho budc tiép theo du6i dang hdn hop céc chit ddng phan Z/E 87:13 theo
két qua do NMR. 'H NMR (400 MHz, CDCl) §: 6,57-6,43 (m, 1H), 5,39-5,27 (dd,
1H), 3,67 (s, 4H), 1,95-1,83 (dd, 3H), 0,97 (s, 6H)

Budée B: Vi du diéu ché 4x

Str dung Quy trinh chung Ilc va hop chét theo Vi du diéu ché 4s 1am din xuét 6-
iodo-thieno[2,3-d] pyrimidin thich hgp va 5,5-dimetyl-2-[(Z/E)-prop-1-enyl]-1,3,2-
dioxaborinan (hdn hop Z/E, Budc A) 1am din xuét axit boronic thich hop, thu dugc
hop chét theo Vi du didu ché 4x du6i dang hdn hop cac chit ddng phan Z/E 63:37.
'H NMR (500 MHz, DMSO-ds) 8: 8,95-8,90 (s, 1H), 8,11-8,06 (m, 1H), 8,06-8,01 (m,
1H), 7,67-7,60 (m, 1H), 7,58-7,52 (m, 1H), 7,52-7,48 (m, 1H), 7,46-7,40 (m, 1H),
7,36-7,29 (m, 1H), 6,45-5,90 (m, 1H), 6,10-6,04 (m, 1H), 2,06-1,72 (dd, 3H)
HRMS tinh dugc cho C19H13CIN2S: 336,0488; phat hién: 337,0541 (M+H).

Vi du diéu ché 4y: 4-clo-6-isopropenyl-5-(1-naphtyl)thieno[2,3-d]pyrimidin

Str dung Quy trinh chung Ilc va hop chét theo Vi du diéu ché 4s 1am dén xuét 6-
iodo-thieno[2,3-d] pyrimidin thich hgp va 2-isopropenyl-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan 1am din xuét axit boronic thich hop, thu dugc hop chit theo Vi du didu
ché 4y.
'"H NMR (500 MHz, DMSO-ds) 8: 8,83 (s, 1H), 7,96 (d, 1H), 7,92 (d, 1H), 7,55-7,37
(m, 5H), 5,23 (m, 1H), 5,12 (m, 1H), 1,65 (dd, 3H)
HRMS tinh dugc cho C1oH13CIN2S: 336,0488; phat hién: 337,0551 (M+H).

Vi du diéu ché 4z: 4-clo-5-(1-naphtyl)-6-[(E)-prop-1-enyl]thieno[2,3-d]pyrimidin
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Budc A: 5,5-dimetyl-2-[(E)-prop-1-enyl]-1,3,2-dioxaborinan

B4 sung 20 mg nhya trao dbi ion Amberlyst 15H* vao dung dich chira 0,172 g
axit (E)-prop-1-en-1-yl boronic (2,0 mmol) va 0,208 g neopentyl glycol (2,0 mmol)
trong 6 mL 2-Me-THF va khudy hdn hop nay & nhiét d6 trong phong cho dén khi
khong con thy su chuyén héa. Su chuyén héa dugc theo doi béng cach do 'H-NMR
trong dung dich CDCL. Loc hdn hop qua dém Celite, rira bang 2 x 3 mL 2-Me-THF
va ¢b dich loc trong chan khong. V4t chit thé thu dwgc 1a da tinh khiét cho bude tiép
theo. N6 chi chtra chit ddng phén 14p thé E. '"H NMR (400 MHz, CDCL) §: 6,57 (m,
1H), 5,39 (dd, 1H), 3,63 (s, 4H), 1,83 (dd, 3H), 0,97 (s, 6H)
Buée B: Vi du didu ché 4z

St dung Quy trinh chung IIcIIIb va hop chét theo Vi du diéu ché 4s lam din
xuét 6-iodo-thieno[2,3-d]pyrimidin thich hop va 5,5-dimetyl-2-[(E)-prop-1-enyl]-
1,3,2-dioxaborinan (Buéc A) lam din xuit axit boronic thich hop, thu duoc hop chét
theo Vi du diéu ché 4z
'H NMR (500 MHz, DMSO-d¢) 8: 8,90 (s, 1H), 8,09 (d, 1H), 8,04 (d, 1H), 7,64 (dd,
1H), 7,58-7,53 (m, 1H), 7,50 (dd, 1H), 7,44 (m, 1H), 7,34 (d, 1H), 6,45 (m, 1H), 6,10-
6,03 (m, 1H), 1,72 (dd, 3H)
HRMS tinh duge cho C19H13CIN3S: 336,0488; phat hién: 337,0550 (M+H).

Vi du didu ché 5a: Axit (2R)-2-[[5-(3-clo-2-metyl-phenyl)-6-iodo-thieno[2,3-
d|pyrimidin-4-yl]Jamino]-3-phenyl-propanoic

St dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4t 1am din xuéit 4-
clo-thieno[2,3-d] pyrimidin thich hop va D-phenylalanin 1am d4n xut axit amin thich
hop, tdng hop duoc hop chét theo Vi du didu ché 5a. Tinh ché san phim thd bing
phuong phép séc ky diéu ché pha dao sir dung dung dich TFA 0,1% va axetonitril lam
dung moi rira giai va thu dugce hop chét theo Vi du diéu ché 5a dudi dang hdn hop céc
chét ddng phan khong d6i quang 1:1.
'H NMR (500 MHz, DMSO-ds) 8: 13,15 (br s, 1H), 8,42-8,41 (s, 1H), 7,62-7,54 (d,
1H), 7,39-7,17 (t, 1H), 7,21-7,01 (m, d, 1H), 7,21 (m, 4H), 6,82-6,79 (d, 1H), 5,15-
5,11 (d, 1H), 4,82-4,76 (q, 1H), 3,23-3,14 (dd, 1H), 2,73-2,67 (dd, 1H), 2,02-1,80 (s,
3H) |
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HRMS tinh dugc cho C22H17N202SCIL: 548,9775; phat hién: 549,9842 va 549,9864
(M+H).

Vi du didu ché 5b: Axit (2R)-2-[[(5S.)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-yl]amino]-3-[2-[(2-metylpyrazol-3-
yl)metoxy ]phenyl]propanoic

St dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4a 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du didu ché A1 1am din xuét
axit amin thich hop, sau d6 tinh ché bing HILIC, thu dugc hop chét theo Vi du didu
ché 5b dudi dang chét ddng phan khéng d6i quang rira giai sau. MS: (M+H). = 802,0

Vi du diéu ché 5c: Axit (2R)-2-[[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-yl]amino]-3-[2-[(2-etylpyrazol-3-
yl)metoxy]phenyl]propanoic

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4a 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du diéu ché A7 lam din xuit
axit amin thich hop, sau d6 1a tinh ché bing HILIC, thu dugc hop chét theo Vi dy didu
ché 5¢ dudi dang chit ddng phan khong d6i quang rira giai sau. MS: (M+H). = 816,0

Vi du didu ché 6a: axit (2R)-2-[[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]

amino]-3-(2-hydroxyphenyl)propanoic '
Sir dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 2b 1am din xuit 4-

clo-thieno[2,3-d]  pyrimidin  thich  hgp, va axit (2R)-2-amino-3-(2-

hydroxyphenyl)propanoic lam din xudt axit amin thich hop, thu dugc hop chét theo Vi

du didu ché 6a, hop chit nay duoc tich ra béng céch loc.

'H NMR (400 MHz, DMSO-de) 8: 12,90 (br s, 1H), 9,65 (br s, 1H), 8,41 (s, 1H), 7,70

(m, 2H), 7,45-7,34 (m, 3H), 7,18 (dd, 1H), 7,04 (td, 1H), 6,80 (d, 1H), 6,72 (t, 1H),

4,96 (m, 1H), 3,31 (dd, 1H), 3,08 (dd, 1H)

MS (M+H).: 488,0 '

Vi du didu ché 6b: Axit (2R)-3-(2-hydroxyphenyl)-2-[(5-iodo-6-prop-1-ynyl-
thieno[2,3-d] pyrimidin-4-yl)amino]propanoic
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Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 2¢ 1am dan xuét 4-
clo-thieno[2,3-d] ~ pyrimidin  thich  hgp, va axit (2R)-2-amino-3-(2-
hydroxyphenyl)propanoic 1am d&n xut axit amin thich hop, thu dugc hop chit theo Vi
du diéu ché 6b. San phdm nay dugc tach bing cach loc thay vi bing cach sic ky. MS:
(M+H). = 480,0

Vi du diéu ché 6¢: metyl (2R)-2-[(6-etyl-5-iodo-thieno[2,3-d]pyrimidin-4-yl)amino]-3-
phenyl-propanoat

3,246 g hop chét theo Vi du didu ché 2a (10 mmol), 3,70 g [(1R)-1-benzyl-2-
metoxy-2-oxo-etyl] amoni clorua (17 mmol) va 13,03 g Cs2CO3 (40 mmol) dugc hoa
tan trong 15 mL DMSO va khudy & nhiét d6 trong phong trong khi quyén N2 cho dén
khi khéng con thiy sy chuyén héa. Sau d6 hdn hop niy duoc axit héa bang dung dich
HC1 2M &n pH=1 va chiét bang 2 x 300 mL EtOAc. Céc pha hitu co gom lai dugc
rira bang dung dich NaHCOs, 1am kho bing NaxSOs, loc va ¢b trong diéu kién 4p suét
giam. Tinh ché san phdm thd bing cach sic ky nhanh sir dung heptan va EtOAc lam
dung méi rira giai d& thu dwoc hop chét theo Vi du didu ché 6c. |
'H NMR (500 MHz, DMSO-de) &: 8,39 (s, 1H), 7,33 (d, 1H), 7,30 (m, 2H), 7,25-7,22
(m, 3H), 5,11 (m, 1H), 3,69 (s, 3H), 3,33 (dd, 1H), 3,18 (dd, 1H), 2,82 (q, 2H), 1,23 (t,
3H)
HRMS tinh dugc cho CisH1sIN302S: 467,0164; phat hién: 468,0242 (M+H).

Vi du didu ché 7a: 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-ylJamino]-3-(2-
hydroxyphenyl)propanoat

Bude A: axit (2R)-2-[[5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-6-
(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJamino]-3-(2-hydroxyphenyl)propanoic

Str dung Quy trinh chung IId va hop chét theo Vi du didu ché 6a lam din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hop va hop chit theo Vi du diéu ché B4 lam din
xudt axit boronic thich hgp, thu dugc axit (2R)-2-[[5-[3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
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yl]amino]-3-(2-hydroxyphenyl)propanoic. HRMS tinh dugc cho C3sH3sCIFNsO4S:
675,2082; phat hién: 676,2097 (M+H).

Buée B: Vi du diu ché 7a

Hoa tan 23g axit (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]Jamino]-3-(2-
hydroxyphenyl)propanoic (3,4 mmol) trong 20 mL HCI 1,25M trong EtOH va khuéy o
40°C qua dém. Sau d6 pha loing hdn hop bing dung dich NaHCOs va chiét bing
DCM. Lam khd céc pha hitu co gom lai bang NaySOa, loc va cd trong chan khéng.
Tinh ché san phdm thé bing c4ch séc ky nhanh str dung DCM va MeOH lam dung méi
rira giai dé thu dugc hop chét theo Vi du didu ché 7a. HRMS tinh dwoc cho
C37H39CIFNsO4S: 703,2395; phat hién: 704,2417 (M+H).

Vi du diéu ché 7ad2: etyl (2R)-2-[[(55.)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yDetoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]amino]-3-(2-
hydroxyphenyl)propanoat

Budéc A: axit (2R)-2-[[(SSa)-5-[3-clo-2-metyl—4-[2#(4-metylpiperazin-1-yl)etoxy]-
phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Jamino]-3-(2-
hydroxyphenyl)propanoic '

Str dung Quy trinh chung IId va hop chét theo Vi du diéu ché 6a lam din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hop va hop chit theo Vi du diéu ché B4 1am din
xult axit boronic thich hop, thu duoc axit (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]amino]-3-(2-hydroxyphenyl)propanoic du6i dang hdn hop cia céc chit ddng phan
khong dbi quang. H8n hop nay duoc tach bing cach sic ky nhanh sir dung céc dung
mdi rira gidi ding cho HILIC. Chit déng phin khong dbi quang rira giai trudc duge
thu gom lam hop chét theo Vi du diéu ché 7al, MS (M+H).: 676,2
Chét dbng phan khong d6i quang rira giai sau dugc thu gom lam hop chét theo Vi du
didu ché 7a2, MS (M+H).: 676,2

Budéc B: Vi du diéu ché 7ad2
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Hoa tan 44,51 g hop chét theo Vi du diéu ché 7a2 (6,67 mmol) trong 85 mL
HCI 1,25M trong EtOH va khudy & 40°C qua dém. Sau d6 cén than pha lodng hdn hop
béng dung dich NaHCO; va chiét bang DCM. Lam khé céc pha hiru co gom lai bing
Na2SO4, loc va ¢b trong chan khong. Tinh ché san phdm thé bing cach sic ky nhanh
st dung DCM va MeOH 1am dung moi rira giai d& thu dwoc hop chét theo Vi du didu
ché 7ad2.
'H NMR (500 MHz, DMSO-d¢) 8: 9,49 (s, 1H), 8,40 (s, 1H), 7,34 (d, 1H), 7,27-7,21
(m, 3H), 7,20-7,14 (m, 2H), 7,00 (td, 1H), 6,71 (dd, 1H), 6,60 (td, 1H), 6,39 (dd, 1H),
5,03 (d, 1H), 4,92 (m, 1H), 4,26 (t, 2H), 4,03 (m, 2H), 3,03 (dd, 1H), 2,78 (t, 2H), 2,54
(br, 4H), 2,36 (dd, 1H), 2,30 (br, 4H), 2,12 (s, 3H), 1,83 (s, 3H), 1,10 (t, 3H)
HRMS tinh duge cho C37H39CIFNsO4S: 703,2395; phat hién: 704,2450 (M+H).

Vi du didu ché 7b: etyl (2R)-2-[[(554)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]-6-prop-1-ynyl-thieno[2,3-d]pyrimidin-4-yljamino]-3-(2-
hydroxyphenyl)propanoat

Budc A: axit (2R)-2-[[(5Sa)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]-
phenyl]-6-prop-1-ynyl-thieno[2,3-d]pyrimidin-4-yl]Jamino]-3-(2-hydroxy
phenyl)propanoic

St dung Quy trinh chung IIb va hop chét theo Vi du diéu ché 6b 1am din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hop va hop chit theo Vi du diéu ché B4 1am din
xuit axit boronic thich hop, Ataphos 1am chit xfic tic va THF:nuéc 3:1 1am dung mdi,
thu duoc hdn hop céc chit ddng phén khong dbi quang. Cac chét ndy dugc tach bing
cach séc ky nhanh sir dung cac dung modi rira gidi dung cho HILIC. Chit ddng phan
khong d6i quang rira giai sau dugc thu gom lam axit (2R)-2-[[(5S)-5-[3-clo-2-metyl-
4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-6-prop-1-ynyl-thieno[2,3-d]pyrimidin-4-
yllamino]-3-(2-hydroxyphenyl)propanoic. MS: (M+H).: 620,2

Buéc B: Vi du didu ché 7b

Hoa tan 2,3 g axit (2R)-2-[[(5Sa)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]-6-prop-1-ynyl-thieno[2,3-d]pyrimidin-4-yl]amino]-3-(2-
hydroxyphenyl)propanoic (3,71 mmol) trong 20 mL HCI 1,25M trong EtOH va khudy
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& 40°C qua dém. Sau d6 pha lodng hdn hop bing dung dich NaHCOj; va chiét bang
DCM. Lam khé céc pha hitu co gom lai bang Na;SOs, loc va cd trong chan khong,
Tinh ché san phim thé bang cach sic ky nhanh sir dung EtOAc hoic DCM va MeOH
1am dung mdi rira giai dé thu dugc hop chit theo Vi du didu ché 7b.

'H NMR (500 MHz, DMSO-d¢) 8: 9,47 (s, 1H), 8,41 (s, 1H), 7,21 (s, 1H), 7,21 (s,
1H), 7,00 (td, 1H), 6,70 (dd, 1H), 6,60 (td, 1H), 6,34 (d, 1H), 5,11 (d, 1H), 4,89 (m,
1H), 4,27 (t, 2H), 4,03 (m, 2H), 3,06 (dd, 1H), 2,79 (t, 2H), 2,55 (br, 4H), 2,40 (dd,
1H), 2,30 (br, 4H), 2,12 (s, 3H), 2,00 (s, 3H), 1,97 (s, 3H), 1,11 (t, 3H)

HRMS tinh dugc cho C34H33CINsO4S: 647,2333; phat hién: 648,2385 (M+H).

Vi du didu ché 7c: etyl (2R)-2-[[5-[3-clo-4-(2-dimetylaminoetyloxy)-2-metyl-phenyl]-
6-prop-1-ynyl-thieno[2,3-d|pyrimidin-4-yl]amino]-3-(2-hydroxyphenyl) propanoat

Budc A: axit (2R)-2-[[(5Sa)-5-[3-clo-4-(2-dimetylaminoetyloxy)-2-metyl-phenyl]-6-
prop-1-ynyl-thieno[2,3-d]pyrimidin-4-ylJamino]-3-(2-hydroxyphenyl)propanoic

Str dung Quy trinh chung IId va hop chét theo Vi du diéu ché 6b lam din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hgp va hop chét theo Vi du didu ché B5 1am din
xudt axit boronic thich hop, thu dugc hdn hop cic chit ddng phan khong dbi quang.
Cac chét nay dugc tach bing cach sic ky nhanh sit dung Cac dung méi rira giai ding
cho HILIC. Chit ddng phan khong dbi quang rira giai sau dugc thu gom 1am axit (2R)-
2-[[(584)-5-[3-clo-4-(2-dimetylaminoetyloxy)-2-metyl-phenyl]-6-prop-1-ynyl-
thieno[2,3-d] pyrimidin-4-yl]Jamino]-3-(2-hydroxyphenyl)propanoic. MS (M+H).:
565,2

Budce B: Vi du diéu ché 7¢

Hoa tan 2,3 g axit (2R)-2-[[(5S54)-5-[3-clo-4-(2-dimetylaminoetyloxy)-2-metyl-
phenyl]-6-prop-1-ynyl-thieno[2,3-d]|pyrimidin-4-yl]Jamino]-3-(2-
hydroxyphenyl)propanoic (4,07 mmol) trong 20 mL. HCI 1,25M trong EtOH va khuiy
& 40°C qua dém. Sau d6 pha lodng hdn hop bing dung dich NaHCO; va chiét bang
DCM. Lam khd c4c pha hitu co gom lai bing NaxSOs, loc va ¢ trong chan khong.
Tinh ché san phim thd bang céch sic ky nhanh st dung DCM va MeOH 1am dung mdi
rira giai dé thu dugc hop chit theo Vi du diéu ché 7c.
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'H NMR (500 MHz, DMSO-d¢) &: 9,45 (s, 1H), 8,41 (s, 1H), 7,21 (s, 1H), 7,21 (s,
1H), 7,00 (td, 1H), 6,70 (dd, 1H), 6,60 (td, 1H), 6,34 (d, 1H), 5,12 (d, 1H), 4,89 (m,
1H), 4,26 (m, 2H), 4,03 (m, 2H), 3,06 (dd, 1H), 2,74 (t, 2H), 2,39 (dd, 1H), 2,27 (s,
6H), 2,01 (s, 3H), 1,97 (s, 3H), 1,11 (t, 3H)

HRMS tinh dugc cho C31H33CIN4O4S: 592,1911; phat hién: 593,1954 (M+H).

Vi du diéu ché 7d: etyl (2R)-2-[[5-bromo-6-(4-ﬂopheny1)thieno[2,3id]pyrimidin-4-
ylJamino]-3-(2-hydroxyphenyl)propanoat

Hoa tan 2,5 g hop chét theo Vi du diéu ché 6a (5,1 mmol) trong 20 mL HCI
1,25M trong EtOH va khudy & 40°C qua dém. Pha lodng hén hop thu dugc bing dung
dich nuéc NaHCO; va chiét bang DCM. Lam khé cac pha hitu co gom lai bang
Na:SO04, loc va ¢b trong chin khong. Tinh ché san phim thé bing cich séc ky nhanh
str dung heptan va EtOAc 1am dung méi rira giai d& thu dugc hop chit theo Vi du diéu
ché 7d. '"H NMR (400 MHz, DMSO-ds) 8: 9,67 (s, 1H), 8,42 (s, 1H), 7,70 (m, 2H),
7,43-7,37 (m, 3H), 7,14 (dd, 1H), 7,05 (td, 1H), 6,80 (dd, 1H), 6,72 (td, 1H), 5,01 (m,
1H), 4,12 (q, 2H), 3,26 (dd, 1H), 3,14 (dd, 1H), 1,17 (t, 3H)

Vi du didu ché 7e: metyl (2R)-2-[[6-etyl-5-(4-hydroxy-2-metyl-phenyl)thieno[2,3-d]
pyrimidin-4-yl]lamino]-3-phenyl-propanoat

Hoa tan 934 mg hop chét theo Vi du didu ché 6c (2 mmol), 903 mg hop chit
theo Vi du diéu ché B6 (2,4 mmol), 231 mg Pd(PPhs)s (0,2 mmol), 662 mg Ag2COs
(2,4 mmol) va 81 pL metanol (2 mmol) trong 20 mL 2-Me-THF va khudy trong thiét
bi phan tmg vi séng & 110°C cho dén khi khong con thiy su chuydn hoa. Loc hdn hop
qua Celite, pha lofing bing 100 mL EtOAc sau d6 bd sung 2,5 mL. TBAF (dung dich
1M trong THF) vao va khudy hdn hop & nhiét db trong phong cho dén khi khong con
thdy sy chuyén héa. Sau d6 rira hdn hop nay bing dung dich NH4Cl va nudc mubi,
1am khé bang NazSOs, loc va ¢d va tinh ché bing cach sic ky nhanh sir dung heptan va
EtOAc lam dung mbi rira giai dé thu duoc hop chit theo Vi du didu ché 7e dudi dang
hén hop ciia céc chit ddng phan khong dbi quang.
'H NMR (400 MHz, CDCl) &: 8,43-8,43 (s, 1H), 7,26-6,80 (m, 7H), 6,76-6,64 (m,
2H), 5,18 (m, 1H), 5,03 (m, 1H), 3,66-3,65 (s, 3H), 3,16-3,13 (dd, 1H), 2,73 (dd, 1H),
2,57 (m, 2H), 2,07-1,80 (s, 3H), 1,18-1,17 (t, 3H)

-50-



28214

MS (M+H).: 448,2

Vi du didu ché 7f metyl (2R)-2-[[5-(3,5-diclo-4-hydroxy-2-metyl-phenyl)-6-etyl-
thieno[2,3-d]pyrimidin-4-yl]Jamino]-3-phenyl-propanoat

Hoa tan 402 mg hop chét theo Vi du diéu ché 7e (0,898 mmol) va 300 mg NCS
(2,245 mmol) trong 5 mL THF va khudy & 60°C cho dén khi khong con thiy su
chuyén héa. Loai bo cic chét d& bay hoi trong chan khéng, tinh ché cin con lai biang
céch séc ky nhanh sir dung heptan va EtOAc lam dung méi rira giai dé thu dwoc san
phim néu & d& muc nay dudi dang hdn hop clia cac chit ddng phan khong ddi quang.
'H NMR (500 MHz, DMSO-dg) &: 10,46-10,44 (s, 1H), 8,40-8,38 (s, 1H), 7,29-7,24 (s,
1H), 7,20 (m, 3H), 6,80-6,78 (d, 2H), 5,09-5,01 (d, 1H), 4,95 (m, 1H), 3,59-3,58 (s,
3H), 3,15-3,13 (dd, 1H), 2,78-2,61 (dd, 1H), 2,53 (q, 2H), 2,02-1,84 (s, 3H), 1,11 (&,
3H)
HRMS tinh dugc cho CasH23C1N303S: 515,0837; phat hién: 516,0908 (M+H).

Vi du diéu ché 7g: metyl (2R)-2-[[5-(3 -clo-4-hydroxy-2-metyl-phenyl)-6-etyl-
thieno[2,3-d|pyrimidin-4-yl]Jamino]-3-phenyl-propanoat

Str dung Quy trinh chung Ilc va hop chit theo Vi du diéu ché 6c 1am din xuit
5-iodo-thieno[2,3-d] pyrimidin thich hgp va hop chét theo Vi du didu ché B2 lam din
xuét axit boronic thich hop, thu duoc hop chét theo Vi du diéu ché 7g dudi dang hén
hop clia cac chit ddng phan khéng dbi quang. MS (M+H).: 482,1

Vi du didu ché 7gd1: metyl (2R)-2-[[(5S)-5-(3-clo-4-hydroxy-2-metyl-phenyl)-6-etyl-
thieno[2,3-d|pyrimidin-4-yl]Jamino]-3-phenyl-propanoat

Céc chét ddng phén khong dbi quang cia hop chit theo Vi du diéu ché 7g dugc
tach bing cach sic ky nhanh sir dung heptan va EtOAc 1am dung méi rira giai. Chéit
ddng phan khéng dbi quang rira giai sau dugc thu gom 1am hop chit theo Vi du diéu
ché 7gdl.
TH NMR (500 MHz, DMSO-ds) : 10,53 (s, 1H), 8,36 (s, 1H), 7,23 (m, 2H), 7,20 (m,
1H), 7,04 (d, 1H), 6,98 (d, 1H), 6,80 (m, 2H), 5,11 (d, 1H), 4,90 (m, 1H), 3,57 (s, 3H),
3,10 (dd, 1H), 2,63 (dd, 1H), 2,51-2,46 (m, 2H), 1,86 (s, 3H), 1,10 (t, 3H)
HRMS tinh duge cho CasH24CIN3O3S: 481,1227; phét hién: 482,1313 (M+H).
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Vi du diéu ché 7h: axit (2R)-2-[[6-etyl-5-(1 H-indol-4-yl)thieno[2,3-d]pyrimidin-4-
ylJamino]-3-phenyl-propanoic

St dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4v 1am din xuét 4-
clo-thieno[2,3-d]pyrimidin thich hgp va axit (2R)-2-amino-3-(2-hydroxyphenyl)-
propanoic 1am dn xuét axit amin thich hop, thu dugc hop chét theo Vi du didu ché 7h
duéi dang hdn hop ciia cac chit ddng phan khéng dbi quang.
'H NMR (500 MHz, DMSO-de) &: 12,71-12,59 (br s, 1H), 11,48-11,37 (s, 1H), 8,35-
8,30 (s, 1H), 7,64-7,53 (d, 1H), 7,45-7,39 (dd, 1H), 7,30-7,08 (t, 1H), 7,17-6,33 (m,
6H), 6,07-6,01 (s, 1H), 5,27 (d, 1H), 4,59/4,50 (m, 1H), 2,98-2,83 (dd, 1H), 2,56 (m,
' 2H), 2,35-2,15 (dd, 1H), 1,11-1,09 (t, 3H)
HRMS tinh dugc cho CasH2Ni02S: 442,1463; phat hign: 443,1529 va 443,1538
(M+H).

Vi du didu ché 7i: metyl (2R)-2-[[5-(3-clo-1H-indol-4-y1)-6-etyl-thieno[2,3-d]
pyrimidin-4-yl]amino]-3-phenyl-propanoat

Budc A: metyl (2R)-2-[[6-etyl-5-(1H-indol-4-yl)thieno[2,3-d]pyrimidin-4-ylJamino]-
3-phenyl-propanoat

Hoa tan 8,87 g hop chét theo Vi du diéu ché 7h (20 mmol) trong 60 mL MeOH
va bd sung 5,88 mL H,SO4 dic (60 mmol) vio d6. Khudy hdn hop & nhiét do trong
phong trong khi quyén N trong 2 gid. Sau d6 rét hdn hop ndy vao nuéce d4, loc két tha
dé thu dugc metyl (2R)-2-[[6-etyl-5-(1H-indol-4-y])thieno[2,3-d]pyrimidin-4-
ylJamino]-3-phenyl-propanoat du¢i dang hdn hop ctia cic chét ddng phan khong a6
quang.
'H NMR (400 MHz, DMSO-d¢) &: 11,52-11,43 (s, 1H), 8,39-8,34 (s, 1H), 7,65-7,57
(d, 1H), 7,47-7,42 (t, 1H), 7,30-7,11 (dd, 1H), 7,18-6,79 (m, 2H), 7,02 (m, 1H), 6,93
(m, 1H), 6,65 (m, 1H), 6,34 (m, 1H), 6,05 (dt, 1H), 5,28 (m, 1H), 4,71-4,62 (m, 1H),
3,55-3,41 (s, 3H), 2,91-2,77 (dd, 1H), 2,57 (m, 2H), 2,37-2,23 (dd, 1H), 1,11-1,10 (t,
3H)
MS (M+H).: 457,2 va 457,2
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Budc B: Vi du diéu ché 7i

8,477 g metyl (2R)-2-[[6-etyl-5-(1H-indol-4-yl)thieno[2,3-d]pyrimidin-4-
yl]amino]-3-phenyl-propanoat (18,5 mmol), 2,47 g NCS (18,5 mmol) va 30 mL THF
tuyét ddi dugc khudy & nhiét do trong phong cho dén khi khéng con thdy sy chuyén
héa. Sau d6 rét hdn hop nay vao nudc da va chiét bing EtOAc. Lam khd cac pha hitu
co gom lai bing NazSO4, loc va ¢b trong diéu kién 4p suét gidm. Tinh ché san phim
thd bing cach sic ky nhanh sir dung heptan va EtOAc 1am dung méi rira giai dé thu
dwoc hop chét theo Vi du diéu ché 7i dudi dang hdn hop cia cc chit ddng phin
khéng ddi quang.
'H NMR (500 MHz, DMSO-ds) &: 11,73-11,65 (d, 1H), 8,35-8,31 (s, 1H), 7,63-7,56
(d, 1H), 7,62-7,54 (d, 1H), 7,44-7,15 (dd, 1H), 7,20-7,03 (m, 3H), 7,04-6,84 (d, 1H),
6,70-6,44 (dm, 2H), 5,09-4,98 (d, 1H), 4,80-4,72 (m, 1H), 3,51-3,38 (s, 3H), 2,93-2,81
(dd, 1H), 2,52 (m, 2H), 2,46-2,29 (dd, 1H), 1,10-1,09 (t, 3H)
HRMS tinh dugc cho CasH23CIN4O2S: 490,1230; phat hién: 491,1282 va 491,1316
(M+H).

Vi du diéu ché 7j: 4-clo-5-(3-clo-1H-indol-4-yl)-6-etyl-thieno[2,3-d]pyrimidin

Hbn hop ctia 1,099 g hop chit theo Vi du didu ché 4v (3,5 mmol) va 0,572 g
NCS (4,2 mmol) trong 20 mL CCls duge khudy & nhiét d6 trong phong cho dén khi
khong con thdy sy chuyén héa. Sau d6 rét hdn hop niy 1én d4 bao, va chiét bang
DCM. Céc 16p hitu co gom lai dugc lam kho bﬁng NazS0s4, loc va co trong diéu kién
4p sudt giam. Tinh ché san phim thdé bang cich sic ky nhanh sir dung heptan va
EtOAc lam dung méi rira giai dé thu dugc 4-clo-5-(3-clo-1H-indol-4-yl)-6-etyl-
thieno[2,3-d]pyrimidin, hop chit theo Vi dy didu ché 7j. 'H NMR (400 MHz, CDCL)
3: 8,79 (s, 1H), 8,33 (brs, 1H), 7,47 (dd, 1H), 7,31 (t, 1H), 7,18 (d, 1H), 7,03 (dd, 1H),
2,73 (m, 2H), 1,24 (t, 3H) '

Vi du diéu ché 8a: (E)-4-(Dimetylamino)-1,1-dimetoxy-but-3-en-2-on

502,1 g 1,1-dimetoxypropan-2-on (4,25 mol) va 506,4 g 1,1-dimetoxy-N,N-
dimetyl-metanamin (4,25 mol) dugc trdn trong binh dung tich 2 L va khudy & 105°C
trong 3 gid. MeOH dugc tao thanh dugc loai bo lién tuc béng cach cit. Khi sy tao
thanh MeOH chdm dirt (& nhiét 6 dinh 65°C), hdn hop phan tng dugc cét trong chan
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khéng (giam 4ap sudt tir tir xubng 30 mbar) dé loai bd cac san phdm phu va cac nguyén
liéu ban diu khéng phan tmg. San phim thé duogc cit & 4p sudt 0,1 mbar. Cic phén
doan dugc thu gom gitlta khoang nhiét 4§ dinh 107 dén 118°C (nhiét d6 bé 13 160 dén
165°C) dé thu dwoc diu mau vang. 'H NMR (500 MHz, DMSO-ds) &: 7,59 (d, 1H),
5,17 (d, 1H), 4,42 (s, 1H), 3,25 (s, 6H), 3,09 (s, 3H), 2,78 (s, 3H)

Vi du diéu ché 8b: 4-(Dimetoxymetyl)-2-metylsulfonyl-pyrimidin

Budéc A: 4-(Dimetoxymetyl)-2-metylsulfanyl-pyrimidin

198 g natri metoxit (3,67 mmol) dugc hoa tan trong 3 L MeOH va 1am lanh dén
0°C. B sung timg phén ctia 322 g thiocarbamit (4,23 mol) vao va khudy hén hop
trong 1 gid. Sau d6 bd sung timg giot ctia 488 g hop chit theo Vi du didu ché 8a (2,82
mol) vao & 0°C, sau d6 gia nhiét hdn hop dén 70°C cho dén khi khéng con thiy su
chuyén héa. Lam ngudi hdn hop dén nhiét d6 trong phong, bd sung timg giot ctia 237
mL metyl iodua (3,81 mol) vao, giit nhi¢t d¢ dudi 28°C, va khqu hdn hop thu duge
qua dém & nhiét d6 trong phong. Loc hdn hop nay, c6 dich loc trong diéu kién ap sudt
giam, pha loing bing EtOAc, rira bing nu6c va nuéc mubi. Cac 16p nudc gom lai
duoc chiét bing EtOAc. Cac 16p hitu co gom lai dugc 1am khd bing NaxSOs, loc va cb
trong diéu kién ap suét gidm. Phin cin thu duoc duoc hoa tan trong 500 mL Et20, loc
qua dém silic oxit, st dung Et20 1am dung mdi rira giai. C6 dich loc trong diéu kién 4p
sult giam dé thu duogc diu mau niu nhat. 'H NMR (400 MHz, DMSO-de) &: 8,69 (d,
1H), 7,23 (d, 1H), 5,22 (s, 1H), 3,33 (s, 6H), 2,52 (s, 3H)

Bude B: Vi du diéu ché 8b

B sung timg phin ctia 752 g Oxone® (kali peroxymonosulfat, 1220 mmol) vao
dung dich chira 180 g 4-(dimetoxymetyl)-2-metylsulfanyl-pyrimidin (940 mmol) trong
1,5 L metanol va 1,5 L nudc & -5°C, sau d6 khudy & 0°C qua dém. Hon hop phan ting
duoc ¢b trong didu kién 4p suit giam dén mot nira thé tich str dung bé 30°C va sau d6
hdn hop duoge loc, va két tha dugc rira bﬁng DCM. Dich loc dugc chiét b%mg DCM.
Céc 16p hitu co gom lai duoc 1am kho bing MgSOs, loc va cb trong didu kién 4p suét
giam dé thu duoc diu mau nau nhat. 'H NMR (400 MHz, CDCl) &: 8,98 (d, 1H), 7,97
(d, 1H), 5,36 (s, 1H), 3,47 (s, 6H), 3,39 (s, 3H)
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Vi du diéu ché 9a: metyl (2R)-2-amino-3-(2-hydroxyphenyl)propanoat hydroclorua

Khudy 24,6 g axit (2R)-2-amino-3-(2-hydroxyphenyl)propanoic (136 mmol) &
nhiét d6 trong phong trong 900 mL dung dich HCI 3M trong metanol trong 40 gio.
Hbn hop phan tmg dugc cb trong didu kién 4p sudt giam gift nhiét 46 bé dudi 40°C.
Phén cin thu dugc nghién bing dietyl ete dé thu duoc san pham dudi dang bot sang c6
mau kem. HRMS tinh dugc cho CiiHisNOs (bazo tu do): 209,1052; phéat hién:
210,1128 (M+H).

Vi du didu ché 9b: metyl (2R)-2-(tert-butoxycarbonylamino)-3-(2-hydroxyphenyl)
propanoat

16,7 g hop chét theo Vi du diéu ché 9a (73,0 mmol) dugc tao huyén phu trong
180 mL DCM. 30,5 mL (219 mmol) TEA duoc bd sung vao d6 va dung dich dugc lam
lanh bang céch sir dung bé nudc d4. Bb sung tir tir dung dich chira 15,6 g di-tert-butyl
bicarbonat (73,0 mmol) trong 75 mL DCM vao d6 (2,5 gid). Khudy hén hop qua dém
& nhiét d6 trong phong. Sau d6 bd sung 100 mL nuédce vao va pha hitu co duge tach ra,
rira bang nude, dung dich HCI 1M va cudi cling lai bing nudc. Pha hitu co duge lam
kho biang NaxSOs, loc va ¢ dich loc trong didu kién 4p suit giam dé thu san phdm

duéi dang dau.

Vi du diéu ché Al: axit (2R)-2-amino-3-[2-[(2-metylpyrazol-3-yl)metoxy]phenyl]
propanoic

| Str dung Quy trinh chung IXa va (2-metylpyrazol-3-yl)metanol 1am din xudit
ruou thich hop, thu dugc hop chit theo Vi du didu ché Al. MS (M+H).: 276,2

Vi du diéu ché A2: axit (2R)-2-amino-3-[2-[(2-etoxypyrimidin-4-yl)metoxy]phenyl]
propanoic ‘

Str dung Quy trinh chung IXa va hop chét theo Vi du diu ché C1 1am dan xuit
rugu thich hop, thu dugc hop chét theo Vi du didu ché A2. MS (M+H).: 318,1

Vi du didu ché A3: axit (2R)-2-amino-3-[2-[(2-butylpyrazol-3-yl)metoxy]phenyl]-

propanoic
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Str dung Quy trinh chung IXa va hop chét theo Vi du diéu ché C2 1am din xuit
ruou thich hop, thu duge hop chit theo Vi du diéu ché A3. MS (M+H).: 318,2

Vi du didu ché A4: axit (2R)-2-amino-3-[2-[[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy] phenyl]propanoic

Sir dung Quy trinh chung IXa va hop chét theo Vi du diéu ché C3 1am din xuét
ruou thich hop, thu dugc hop chit theo Vi du diéu ché A4. MS (M+H).: 380,2

Vi du didu ché A5: axit (2R)-2-amino-3-[2-(2-pyridylmetoxy)phenyl]propanoic
St dung Quy trinh chung IXa va 2-pyridylmetanol lam dAn xuét rugu thich hop,
thu duoc hop chét theo Vi du diéu ché A5. MS (M+H).: 273,1

Vi du diu ché A6: axit (2R)-2-amino-3-[2-(2,2,2-trifloetoxy)phenyl]propanoic

St dung Quy trinh chung IXb va 2,2,2-trifloetyl triflometansulfonat lam chét
phén tng alkyl hoa thich hop, thu dugc hop chét theo Vi du diéu ché A6. MS (M+H).:
264,1

Vi du didu ché A7: axit (2R)-2-amino-3-[2-[(2-etylpyrazol-3-yl)metoxy]phenyl]-
propanoic

Str dung Quy trinh chung IXa va (2-etylpyrazol-3-yl)metanol 1am d4n xudit rugu
thich hop, thu dugc hop chit theo Vi du diéu ché A7. HRMS tinh dugc cho
CisHi9N303: 289,1426, phat hién dugce: 290,1512 (M+H).

Vi du diéu ché A8: axit (2R)-2-amino-3-[2-[[2-(2,2,2-trifloetoxy)pyrimidin-4-yl]
metoxy|phenyl]propanoic

Str dung Quy trinh chung IXa va hop chét theo Vi du diéu ché C8 lam dan xuit
ruou thich hop, thu duoc hop chét theo Vi du diéu ché A8. MS (M+H).: 372,1

Vi du diéu ché A9: axit (2R)-2-amino-3-[2-[2-(dimetylamino)-2-oxo-etoxy ]phenyl]
propanoic

St dung Quy trinh chung IXb va 2-clo-N,N-dimetylaxetamit lam chét phan tng
alkyl hoa thich hop, thu duoc hop chét theo Vi du diéu ché A9. MS (M+H).: 267,1
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Vi du diéu ché A10: axit (2R)-2-amino-3-[2-(2-xyclopentyletoxy)phenyl]propanoic
St dung Quy trinh chung IXa va 2-xyclopentyletanol lam dan xuét rugu thich
hop, thu dwoc hop chit theo Vi du didu ché A10. MS (M+H).: 278,2

Vi du didu ché A11: axit (2R)-2-amino-3-(2-phenetyloxyphenyl)propanoic
hydroclorua

St dung Quy trinh chung IXa va 2-phenyletanol lam din xuét ruou thich hop,
thu dugc hop chét theo Vi du diéu ché A11. MS (M+H).: 286,1

Vi du diéu ché A12: axit (2R)-2-amino-3-[2-(3-phenylpropoxy)phenyl]propanoic
Str dung Quy trinh chung IXa va 3-phenylpropan-1-ol lam din xuét rugu thich
hop, thu dugc hop chit theo Vi du diéu ché A12. MS (M+H).: 300,2

Vi du diéu ché A13: axit (2R)-2-amino-3-[2-[(3-clophenyl)metoxy]phenyl]propanoic
St dung Quy trinh chung IXa va (3-clophenyl)metanol 1am din xuit rugu thich
hop, thu duoc hop chét theo Vi du didu ché A13. MS (M+H).: 306,1

Vi du diéu ché A14: axit (2R)-2-amino-3-[2-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]
propanoic

St dung Quy trinh chung IXa va 2-(4-metylpiperazin-1-yl)etanol 1am din xuét
ruou thich hop, thu duge hop chit theo Vi du diéu ché A14. MS (M+H).: 308,2

Vi du diéu ché A15: axit (2R)-2-amino-3-[2-(2-
dimetylaminoetyloxy)phenyl]propanoic
St dung Quy trinh chung IXa va 2-(dimetylamino)etanol lam dan xuét rugu

thich hop, thu duoc hop chét theo Vi du didu ché A15. MS (M+H).: 253,2

Vi dy diéu ché A16: axit (2R)-2-amino-3-[2-[3-
(dimetylamino)propoxy]phenyl]propanoic

Str dung Quy trinh chung IXa va 3-(dimetylamino)propan-1-ol lam d&n Xuét
rugu thich hop, thu dugc hop chét theo Vi du diéu ché A16. MS (M+H).: 267,2
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Vi du diéu ché B1: 3-metyl-4-(3,3,4,4-tetrametylborolan-1-yl)-1H-indol
Hoa tan 1,87 g 4-bromo-3-metyl-1H-indol (8,9 mmol), 5,028 g

bis(pinacolato)diboron (19,6 mmol), va 2,65 g kali axetat (26,7 mmol) trong 35 mL
"DMF khan trong khi quyén Argon, sau d6 b sung 652 mg [1,1'-bis(diphenyl-

phosphino)feroxen]diclopaladi(II) (0,89 mmol) vao d6. Gia nhiét hdn hop phan ung

dén 85°C va khudy cho dén khi khong con thiy su chuyén héa. Sau d6 c6 hdn hop

phan tmg trong didu kién 4p sudt giam va tinh ché bing cach sic ky nhanh sir dung

heptan va EtOAc 1am dung moi rira giai dé thu dwoc hop chét theo Vi du diéu ché B1.

'"H NMR (400 MHz, CDCls) &: 7,92 (br s, 1H), 7,56 (d, 1H), 7,42 (dd, 1H), 7,16 (t,

1H), 7,01 (d, 1H), 2,47 (d, 3H), 1,40 (s, 12H)

HRMS tinh dugc cho CisH20NO2B: 257,1587; phat hién: 258,1665 (M+H).

Vi du diéu ché B2: 2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)
phenol

Budc A: (4-Bromo-2-clo-phenoxy)-trimetyl-silan

20,8 g 4-bromo-2-clo-phenol (100 mmol) dugc hoa tan trong 150 mL THF khan
sau d6 bd sung 24,2 g HMDS (150 mmol) vao d6. Hn hop phan tmg dugc khudy &
85°C trong khi quyén argon trong 1,5 gi¢r sau d6 cb trong didu kién 4p suit giam. San
phdm thé thu duge dugc sir dung ma khong cin tinh ché thém. 'H NMR (200 MHz,
CDCl) &: 7,49 (d, 1H), 7,23 (dd, 1H), 6,75 (d, 1H), 0,26 (s, 9H)

Budc B: 4-Bromo-2-clo-3-metyl-phenol

B6 sung timg giot ctia 48 mL dung dich "BuLi (120 mmol, 2,5M trong hexan)
vao dung dich chira 12,1 g DIPA khan (120 mmol) trong 250 mL. THF khan & -78°C
trong khi quyén argon. Khudy hdn hop trong 30 phiit & nhiét d§ nay sau d6 bd sung
ting giot cta 28,0 g (4-bromo-2-clo-phenoxy)-trimetyl-silan (100 mmol) vao d6. Sau
2,5 gid, bd sung timg giot cia 21,3 g Mel (150 mmol) sau d6 bé 1am ngudi dugc 1dy ra
va khudy hdn hop qua dém. Chém dit phan Gng bang 100 mL dung dich NHsOH va
200 mL dung dich NH4Cl sau d6 chiét béng EtOAc. Pha hitu co dugc 1am khé bing

NaxS0y4, loc va ¢ dich loc trong diéu kién ap suét giam. Khéi sAm mau thu dugc duge
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hdi Iuu vai 14n véi hexan tinh khiét (cdc phan udc 150-150 mL) va duge gan ra dé lai
ding sau chit déo dinh mau den. Céc pha hitu co gom lai dugc 6 trong diéu kién 4p
sult giam thu dugc 19,0 g san phidm thé, san phdm nay dugc sir dung ma khong cin
tinh ché thém. '"H NMR (200 MHz, CDCl) &: 7,32 (d, 1H), 6,76 (d, 1H), 5,62 (s, 1H),
2,49 (s, 3H)

Budc C: (4-Bromo-2-clo-3-metyl-phenoxy)-trimetyl-silan

20,8 g HMDS (129 mmol) dugc bd sung vao dung dich chira 19,0 g 4-bromo-2-
clo-3-metyl-phenol (86,0 mmol) trong 150 mL THF khan. Khudy hdn hop & 85°C
trong bong khi argon trong 1,5 gidr va sau d6 cb trong diéu kién ap sudt giam. San
phim thu dugc dugc sit dung ma khéng cn tinh ché thém. 'H NMR (200 MHz,
CDCls) &: 7,30 (d, 1H), 6,63 (d, 1H), 2,50 (s, 3H), 0,28 (s, 9H).

Bude D: Vi du diéu ché B2

Dung dich chira 25,2 g (4-bromo-2-clo-3-metyl-phenoxy)-trimetyl-silan (86,0
mmol) trong 250 mL THF khan duoc lam lanh dén -78°C trong khi quyén argon va
sau d6 bd sung timg giot ciia 38 mL dung dich "BuLi (94,6 mmol, 2,5M trong hexan)
vao d6. Sau 5 phut, bd sung timg giot ctia 19,2 g 2-isopropoxy-4,4,5,5-tetrametyl-
1,3,2-dioxaborolan (103 mmol) vao. Bé 1am lanh duoc loai bd va hdn hop duge tir tir
d8 4m dén nhiét d6 trong phong. Sau d6 bd sung hdn hop vio 200 mL dung dich
NH,CI va chiét bdng EtOAc. Cac 16p hitu co gom lai dwgc c6 trong didu kién 4p sudt
giam va cho qua dém silicagel st dung hexan va EtOAc lam dung mdi rira giai. San
phim thd dugc tai két tinh ra khoi hdn hop cta EtOAc va hexan dé thu dugc hop chat
theo Vi du diéu ché B2. 'H NMR (500 MHz, DMSO-de) 8: 10,40 (s, 1H), 7,42 (d, 1H),
6,80 (d, 1H), 2,49 (s, 3H), 1,27 (s, 12H)

Vi du diéu ché B3: [2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)

phenoxy]-triisopropyl-silan
Budc A: (4-Bromo-2-clo-phenoxy)-triisopropyl-silan

200 g 4-bromo-2-clo-phenol (0,97 mol) va 126 mL TIPSCI (1,18 mol) duoc hoa
tan trong 1,6 L DCM. 167 g imidazol (2,45 mol) dugc bd sung vao va khudy hén hop
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& nhiét d6 trong phong trong 2 gidr. Sau d6 céc chét d& bay hoi dugc bay hoi trong diéu
kién &p sut giam va phén cin thu duge duoc hoa tan trong 1,5 L EtOAc. Hdn hop
duoc rira béng nude mudi, 1lam khd b%lng NazS0s, loc va ¢o dich loc trong didu kién ap
sudt giam. Tap chét triisopropylsilyl hydroxit dwoc loai bd bing cach cit (120°C &
0,01 mmHg). Phan cin thu duge dugce loc qua dém silic oxit ngén vOi hexan va cd
trong diéu kién 4p suit giam. San phim (diu khoéng mau) duge st dung trong budc
tiép theo ma khong can tinh ché thém.

'H NMR (400 MHz, CDCl;) 8: 7,49 (d, 1H), 7,21 (dd, 1H), 6,78 (d, 1H), 1,31 (septet,
3H), 1,14 (d, 18H)

MS (EI, 70 eV) m/z (% cudong do tuong d6i, [ion]): 63 (30), 79 (24), 93 (41), 170 (17),
235 (19), 251 (16), 265 (24), 293 (23), 319 (77), 321 (100), 323 (28), 362 (1, [M*]).

Buédc B: (4-Bromo-2-clo-3-metyl-phenoxy)-triisopropyl-silan

76,0 mL DIPA khan (0,54 mol) dugc hoa tan trong 1,2 L THF khan trong khi
quyén argon va 51,2 mL dung dich "BuLi (0,512 mol, 10M trong hexan) dugc bd sung
timg giot vio d6 & -78°C. Khudy hdn hop trong 45 phut & nhiét do nay. Sau d6 bd
sung tung giot ciia 178 g (4-bromo-2-clo-phenoxy)-triisopropyl-silan (0,488 mol) vao
& -78°C va khudy huyén phi mau tring cho dén khi khong con thdy sy chuyén hoa.
Sau d6 bb sung 36,5 mL Mel (0,586 mmol) & nhiét d6 nay va hn hop phan tng duoc
khudy qua dém ma khong cé sy 1am lanh tiép. Cac chat d& bay hoi dugc bay hoi trong
diéu kién ap suét giam. Phan cin thu dugc duge hoa tan trong 1,5 L EtOAc, rra b'?mg
nude mudi. Pha hiru co duge 1am kho bing Na;SOs, loc va ¢b dich loc trong diéu kién
4p sudt giam. San phdm thd duogc loc qua dém silic oxit ngén st dung hexan 1am dung
mdi rira gidi va cd trong didu kién 4p suit giam dé thu dwoc san phdm dudi dang dau
mau vang nhat. 'H NMR (400 MHz, CDCls) &: 7,30 (d, 1H), 6,68 (d, 1H), 2,53 (s,
3H), 1,32 (septet, 3H), 1,14 (d, 18H).

Budce C: Vi du diéu ché B3

178 g (4-bromo-2-clo-3-metyl-phenoxy)-triisopropyl-silan (0,472 mol) duogc
hoa tan trong 1,4 L THF khan trong khi quyén argon va 52 mL dung dich "BuLi (0,52
mol, 10M trong hexan) dugc bd sung timg giot vao d6 & -78°C. Khuy hdn hop trbng
5 phit ¢ nhiét d0 nay. Sau d6 116 mL 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-
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dioxaborolan (0,569 mol) dugc bd sung vao va hdn hop duge dé 4m dén nhiét d6 trong
phc‘)ng. Céc chét d& bay hoi duoc bay hoi trong diéu kién 4p sudt giam. Phén c3n thu
dugc dugc hoa tan trong 1,5 L EtOAc, rira béng nuée mudi. Pha hitu co duge lam khod
bang Na,SOs, loc va ¢b dich loc trong diu kién 4p sudt giam. Tap chét 2-isopropoxy-
4,4,5,5-tetrametyl-1,3,2-dioxaborolan dugc loai bd béng cach cét (80°C ¢ 0,01
mmHg). San phim thé dugc nghién trong MeOH thu dugc hop chét theo Vi du diéu
ché B3 dudi dang chit rin mau tring. '"H NMR (400 MHz, CDCL) §&: 7,53 (d, 1H),
6,74 (d, 1H), 2,60 (s, 3H), 1,34 (s, 12H), 1,32 (m, 3H), 1,12 (d, 18H).

Vi du diéu ché B4: 1-[2-[2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy]etyl]-4-metyl-piperazin

10,0 g hop chét theo Vi du diéu ché B2 (37,2 mmol), 8,7 g 2-(4-metylpiperazin-
1-yDetanol (60,3 mmol) va 15,8 g PPhs (60,3 mmol) dugc hoa tan trong 100 mL
toluen khan va sau d6 27 mL dietyl azodicarboxylat (60,3 mmol, dung dich 40% trong
toluen) dugc bd sung timg giot vao d6. Khudy hdn hop & 50°C trong khi quyén argon
cho dén khi khong con thdy su chuyén hoa. Céac chit d& bay hoi duoc bay hoi trong
diéu kién 4p suft giam va 100 mL Et;O duoc bd sung vao d6. Céc tinh thé mau tring
két ta dugc loc ra va rira bing Et,0. C6 dich loc trong diéu kién 4p sudt giam va tinh
ché bing cach sic ky nhanh st dung CHCl; v MeOH 1am dung méi rira gii. Déu
mau ndu nhat thu duoc dugc két tinh ra khoi hexan dé thu duoc hop chit theo Vi du
diéu ché B4 duéi dang chét rdn mau tréng 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).

Vi du diéu ché B5: 1-[2-[2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxyJetyl]-4-metyl-piperazin

10,0 g hop chét theo Vi du didu ché B2 (37,2 mmol), 5,366 g N,N-
dimetyletanolamin (60,3 mmol) va 15,8 g PPhs (60,3 mmol) dugc hoa tan trong 100
mL toluen khan va sau d6 27 mL dietyl azodicarboxylat (60,3 mmol, dung dich 40%
trong toluen) dugc bd sung timg giot vao d6. Khudy hdn hop & 50°C trong khi quyén
argon cho dén khi khéng con thiy su chuyén héa. Cac chit d& bay hoi duoc bay hoi

trong diéu kién 4p suét gidm va 100 mL EtO duogc bd sung vio. Cac tinh thé mau
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tréng két tha duoc loc ra va rira béng Et,0. C6 dich loc trong diéu kién ap suét giam va
tinh ché bang cach sic ky nhanh sir dung CHCl3 va MeOH 1am dung méi rira giai. Dau
mau nu nhat thu dugc duge két tinh tir hexan dé thu duogc hop chét theo Vi du diéu
ché B5. 'H NMR (400 MHz, DMSO-dg) &: 7,56 (d, 1H), 6,99 (d, 1H), 4,13 (t, 2H),
2,66 (t, 2H), 2,51 (s, 3H), 2,23 (s, 6H), 1,29 (s, 12H).

Vi du diéu ché B6: [4-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-phenoxy]-

triisopropyl-silan

Budce A: 4-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-phenol

4,675 g axit (4-hydroxy-2-metyl-phenyl)boronic (30,76 mmol), 3,204 neopentyl
glycol (32,9 mmol), Amberlyst 15H" va 150 mL 2-Me-THF dugc khudy & nhiét d6
trong phong trong khi quyén N2 cho dén khi khong con thdy su chuyén héa. Sau d6
hén hop duoc loc qua Celite va c¢b dich loc trong diéu kién 4p suét giam dé thu duoc 4-
(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-phenol. 'H NMR (400 MHz, CDCls) &:
7,64 (m, 1H), 6,60 (m, 2H), 5,23 (br s, 1H), 3,75 (s, 4H), 2,47 (s, 3H), 1,01 (s, 6H).

Budce B: Vi du diéu ché B6

30,76 mmol 4-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-phenol, 8,56 mL
TIPSCI (40 mmol) va 4,19 g imidazol (61,52 mmol) dugc hoa tan trong 100 mL DCM
va khudy & nhiét d6 trong phong trong khi quyén N> cho dén khi khéng con thiy su
chuyén héa. Imidazol hydroclorua dugc loai bo bing céch loc, ¢b dich loc trong didu
kién ap suit giam va tinh ché bang cach sic ky nhanh sir dung heptan va EtOAc lam
dung moi rira giai @ thu duoc hop chit theo Vi du didu ché B6. '"H NMR (400 MHz,
CDCl) &: 7,62 (d, 1H), 6,68-6,66 (m, 2H), 3,76 (s, 4H), 2,47 (s, 3H), 1,32-1,21 (m,
3H), 1,11 (d, 18H), 1,03 (s, 6H).

Vi du diéu ché B7: 2-(3-bromo-2-metyl-phenyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan

2,362 g 2,6-dibromo-toluen (9,45 mmol) dugc hoa tan trong 10 mL THF khan
trong khi quyén N2 va 1am ngudi hdn hop dén -78°C. Sau d6 5,2 mL nBuLi (2,0M
trong pentan, 10,4 mmol) dugc bd sung timg giot vao va khudy hdn hop trong 15 phiit.
Sau d6 2,31 mL 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (11,3 mmol)
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duoc bd sung ting giot vao va hdn hop dwgc dé 4m dén nhiét d6 trong phong. Khudy
h&n hop nay cho dn khi khong con thdy su chuyén héa. Sau d6 chdm dit phan tng
trong hén hop bing dung dich nuéc NH4Cl, sau d6 chiét bang EtOAc. Lép hitu co
gom lai dugc 1am khd bing Na»SOs, loc va ¢b dich loc trong diéu kién ap suét giam.
Tinh ché san phdm thd bang cach sdc ky nhanh sir dung heptan va EtOAc 1am dung
mdi rira giai d& thu dugc hop chét theo Vi du didu ché B7. 'H NMR (400 MHz,
CDCl) 8: 7,67 (d, 1H), 7,62 (d, 1H), 7,10 (t, 1H), 2,53 (s, 3H), 1,29 (s, 12H).

Vi du diéu ché C1: (2-etoxypyrimidin-4-yl)metanol

Budc A: 4-(dimetoxymetyl)-2-etoxy-pyrimidin

1500 mg hop chét theo Vi du didu ché 8b (6,46 mmol) dugc hoa tan trong 60
mL etanol, sau d6 527 mg natri etoxit (7,75 mmol) dugc bd sung vio va khudy hdn
hop & nhiét do trong phong trong 1 gid. Cac chit d& bay hoi dugc bay hoi trong diéu
kién 4p sudt giam va tinh ché ciin con lai bing céch sic ky nhanh sir dung heptan va
EtOAc lam dung méi rira giai d& thu duoc 4-(dimetoxymetyl)-2-etoxy-pyrimidin. MS
(M+H).: 199,2.

Buéc B: Vi du diéu ché C1
St dung Quy trinh chung Va va 4-(dimetoxymetyl)-2-etoxy-pyrimidin lam
axetal thich hop, thu duoc hop chit theo Vi du didu ché C1. MS (M+H).: 155,2.

Vi du diéu ché C2: (1-Butyl-1H-pyrazol-5-yl)metanol

Str dung Quy trinh chung Vb va 1-butylpyrazol lam alkyl pyrazol thich hgp, thu
duoc hop chét theo Vi du diéu ché C2.
"H NMR (400 MHz, DMSO-d¢) &: 7,30 (d, 1H), 6,12 (d, 1H), 5,23 (t, 1H), 4,49 (d,
2H), 4,06 (t, 2H), 1,72 (m, 2H), 1,26 (m, 2H), 0,88 (t, 3H).
MS (M+H).: 155,2.

Vi du diéu ché C3: [2-(2-metoxyphenyl)pyrimidin-4-ylJmetanol

Budc A: 4-(dimetoxymetyl)-2-(2-metoxyphenyl)pyrimidin
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Str dung Quy trinh chung Ve va mudi 2-metoxybenzamidin ctia axit axetic 1dm
mudi amidin thich hop, thu duoc 4-(dimetoxymetyl)-2-(2-metoxyphenyl)-pyrimidin.
'H NMR (400 MHz, DMSO-ds) &: 8,93 (d, 1H), 7,55-7,44 (m, 3H), 7,16 (d, 1H), 7,06
(m, 1H), 5,31 (s, 1H), 3,76 (s, 3H), 3,37 (s, 6H).

Bude B: Vi du diéu ché C3

261 mg 4-(dimetoxymetyl)-2-(2-metoxyphenyl)pyrimidin (1,0 mmol) dugc hoa
tan trong 2 mL HCI trong dioxan (dung dich 4M), sau d6 2 mL nudc dugc b sung vao
va hdn hop nay dugc khudy & 50°C tréng 16 gid. Lam ngudi hdn hop phan ting dén
0°C, sau d6 320 mg NaOH (8,0 mmol) dugc bd sung timg phin vao d6. Didu chinh d§
pH dén 8 bang céch st dung dung dich K2CO3 10%, sau d6 76 mg natri bohydrua (2,0
mmol) duge bd sung va khudy hdn hop trong 30 phit & 0°C. Hdn hop phan tng duoc
pha loing bing 5 mL nudc va chiét bing EtOAc. Lam khd cac pha hitu co gom lai
bing NazS0s4, loc va ¢b dich loc trong didu kién 4p sudt giam. Tinh ché san pham thd
béng cach séc ky nhanh sir dung heptan va EtOAc 1am dung méi rira giai dé thu duoc
hop chéit theo Vi du diéu ché C3. 'H NMR (400 MHz, DMSO-ds) &: 8,84 (d, 1H),
7,50-7,42 (m, 3H), 7,14 (d, 1H), 7,03 (m, 1H), 5,66 (t, 1H), 4,58 (d, 2H), 3,75 (s, 3H).

Vi du diéu ché C4: (1-tert-Butyl-1H-pyrazol-5-yl)metanol

Budce A: 1-tert-butyl-5-(dimetoxymetyl)-1H-pyrazol

St dung Quy trinh chung Vd va fert-butylhydrazin hydroclorua lam hydrazin
hydroclorua thich hop, thu dugc 1-tert-butyl-5-(dimetoxymetyl)-1H-pyrazol. 'H NMR
(400 MHz, DMSO-dg) 6: 7,34 (d, 1H), 6,34 (d, 1H), 5,74 (s, 1H), 3,24 (s, 6H), 1,57 (s,
9H).
Luu y: 1-tert-butyl-3-(dimetoxymetyl)-1H-pyrazol ciing thu dugc. 'H NMR (400
MHz, DMSO-ds) 8: 7,75 (d, 1H), 6,18 (d, 1H), 5,34 (s, 1H), 3,24 (s, 6H), 1,50 (s, 9H).

Budce B: Vi du didu ché C4

St dung Quy trinh chung Ve va 1-tert-butyl-5-(dimetoxymetyl)-1H-pyrazol lam
axetal thich hop, thu dwoc hop chit theo Vi du diéu ché C4. 'H NMR (400 MHz,
DMSO-ds) &: 7,27 (d, 1H), 6,19 (d, 1H), 5,31 (t, 1H), 4,61 (d, 2H), 1,56 (s, 9H).
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Vi du diéu ché C5: [2-(2-metoxyetyl)pyrimidin-4-yljmetanol

Budc A: 4-(dimetoxymetyl)-2-(2-metoxyetyl)pyrimidin

St dung Quy trinh chung Vc va 3-metoxypropanamidin hydrocloruai lam
amidin hydroclorua thich hop, thu duoc 4-(dimetoxymetyl)-2-(2-metoxyetyl)-
pyrimidin. '"H NMR (400 MHz, DMSO-ds) &: 8,78 (d, 1H), 7,38 (d, 1H), 5,25 (s, 1H),
3,80 (t, 2H), 3,33 (s, 6H), 3,22 (s, 3H), 3,11 (t, 2H).
Luu y: 2-[4-(dimetoxymetyl)pyrimidin-2-yl]-N, N-dimetyl-etanamin cling thu dugc.
MS (M+H).: 226,2.

Buée B: Vi du diéu ché C5

St dung Quy trinh chung Va va 4-(dimetoxymetyl)-2-(2-metoxyetyl)-pyrimidin
1am axetal thich hop, thu dwoc hop chit theo Vi du didu ché C5. 'TH NMR (400 MHz,
DMSO0-de) 8: 8,70 (d, 1H), 7,39 (d, 1H), 5,60 (t, 1H), 4,52 (d, 2H), 3,78 (t, 2H), 3,22
(s, 3H), 3,06 (t, 2H).

Vi du didu ché C6: [1-(2,2,2-Trifloetyl)-1 H-pyrazol-5-ylJmetanol

Budc A: 5-(dimetoxymetyl)-1-(2,2,2-trifloetyl)-4,5-dihydro-1H-pyrazol-5-ol

Str dung Quy trinh chung Vd véi sy véng mit cha natri metoxit va sir dung
etanol thay cho metanol va 2,2,2-trifloetylhydrazin (70% trong luong/trong lugng
trong nudce) lam hydrazin thich hop, thu duge 5-(dimetoxymetyl)-1-(2,2,2-trifloetyl)-
4,5-dihydro-1H-pyrazol-5-ol. 'H NMR (400 MHz, DMSO-d) &: 6,83 (t, 1H), 6,03 (s,
1H), 4,30 (s, 1H), 3,95 (m, 1H), 3,47 (m, 1H), 3,40 (d, 6H), 2,88 (m, 1H), 2,50 (m,
1H).

Buéc B: Vi du didu ché C6

St dung Quy trinh chung Ve va 5-(dimetoxymetyl)-1-(2,2,2-trifloetyl)-4,5-
dihydro-1H-pyrazol-5-ol 1am axetal thich hgp, thu dugc hop chét theo Vi du didu ché
C6. 'H NMR (400 MHz, DMSO-ds) &: 7,48 (d, 1H), 6,27 (d, 1H), 5,46 (t, 1H), 5,08 (q,
2H), 4,56 (d, 2H).
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Vi du diéu ché C7: (2-(Morpholin-4-yl)pyrimidin-4-yl)metanol

Budce A: 4-[4-(dimetoxymetyl)pyrimidin-2-ylJmorpholin

Hoa tan 25,0 g hop chét theo Vi du diéu ché 8b (107,6 mmol) trong 161 mL
morpholin v& khudy hn hop & nhiét d6 trong phong cho dén khi khong con thiy su
chuyén hoa. Sau d6 c¢6 hdn hop trong didu kién 4p sult giam va tinh ché san phim tho
bang céch séc ky nhanh st dung heptan va EtOAc lam dung méi rira giai dé thu dugc
4-[4-(dimetoxymetyl)pyrimidin-2-ylJmorpholin.

Buée B: Vi du diéu ché C7

Str dung Quy trinh chung Va va 4-[4-(dimetoxymetyl)pyrimidin-2-ylJmorpholin
1am axetal thich hop, thu duoc hop chit theo Vi du didu ché C7. '"H NMR (400 MHz,
DMSO-dg) &: 8,35 (d, 1H), 6,75 (dm, 1H), 5,431 (t, 1H), 4,36 (dm, 2H), 3,67 (m, 4H),
3,63 (m, 4H).

Vi du diéu ché C8: [2-(2,2,2-trifloetoxy)pyrimidin-4-yl]metanol

Buéce A: 4-(dimetoxymetyl)-2-(2,2,2-trifloetoxy)pyrimidin

Hoa tan 5,00 g hop chét theo Vi du diéu ché 8b (21,5 mmol) trong 54 mL
axetonitril khan, sau d6 bd sung 5,95 g K2COs (43,1 mmol) va 3,24 g 2,2 2-trifloetanol
(32,3 mmol) vao, va khudy hdn hop & 60°C cho dén khi khong con thiy su chuyén
héa. Hon hop phan img dugc 1am ngudi, loc, rira chét rin bang EtOAc, sau d6 c¢b dich
loc trong diéu kién 4p sudt giam. Tinh ché san phdm thé bing cach sic ky nhanh sir
dung heptan va EtOAc lam dung mdi rira giai dé thu dugc 4-(dimetoxymetyl)-2-(2,2,2-
trifloetoxy) pyrimidin. 'H NMR (400 MHz, DMSO-de) &: 8,74 (d, 1H), 7,32 (d, 1H),
5,25 (s, 1H), 5,05 (q, 2H), 3,34 (s, 6H).

Budce B: Vi du diéu ché C8

St dung Quy trinh chung Va va 4-(dimetoxymetyl)-2-(2,2,2-trifloetoxy)
pyrimidin 1am axetal thich hop, thu dugc hop chét theo Vi du diéu ché C8. 'H NMR
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(400 MHz, DMSO-dg) 8: 8,65 (d, 1H), 7,32 (d, 1H), 5,69 (t, 1H), 5,02 (g, 2H), 4,51 (d,
2H).

Vi du diéu ché C9: [2-(2-Flophenyl)pyrimidin-4-yl]metanol

Budce A: 2-Flo-N'-hydroxy-benzamidin -

Khudy hdn hop gdm 11,48 g hydroxylamin hydroclorua (165 mmol), 13,87 g
NaHCOs3 (165 mmol) va 120 mL. MeOH & nhiét d§ trong phong trong 30 phut. Sau do,
b6 sung 10 g 2-flobenzonitril (82,6 mmol) vao va khudy hén hop & 75°C cho dén khi
khong con thiy su chuyén héa. Bay hoi mot phin dung méi trong didu kién 4p suét
giam, ph?m cefui thu duoc duoc loc, rira béng MeOH. Dich loc dugc ¢d trong diéu kién
&p sudt giam, sau d6 pha long bing nudc va chiét bing EtOAc. Lam khé céc pha hitu
co gom lai béng NazS04, loc va cd dich loc trong diéu kién ap suét giam dé thu duoc |

2-flo-N'-hydroxy-benzamidin.

Budce B: 2-Flobenzamidin

Hoa tan 12,67 g 2-flo-N'-hydroxy-benzamidin (81,55 mmol) trong 300 mL
AcOH & 0°C va bb sung 9,24 mL Ac20 (97,86 mmol) vao d6. Khudy hdn hop & nhiét
d6 trong phong cho dén khi khong con thiy sy chuyén héa. Sau d6 bd sung 630 mg
10% Pd/C vao va khudy hén hop trong khi quyén Ha (4 bars) cho dén khi khong con
thdy su chuyén héa. Loc hdn hop qua celite va c6 dich loc trong diéu kién 4p suét giam

dé thu dugc 2-flobenzamidin axetat. MS (M(bazo tu do)+H): 139,4.
Buéce C: 4-(Dimetoxymetyl)-2-(2-flophenyl)pyrimidin
St dung Quy trinh chung Vc va 2-flobenzamidin 1dm amidin thich hgp, thu
dugc 4-(dimetoxymetyl)-2-(2-flophenyl)pyrimidin. MS (M+H).: 249,2.
Buée D: Vi dy diéu ché C9
St dung Quy trinh chung Va va 4-(dimetoxymetyl)-2-(2-flophenyl)pyrimidin

1am axetal thich hop, thu dugc hop chit theo Vi du diéu ché C9. MS (M+H).: 205,2.

Vi du diéu ché C10: [2-[2-(2-metoxyetoxy)phenyl]pyrimidin-4-yl]metanol
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Budce A: N'-Hydroxy-2-metoxyetoxy-benzamidin

2 duong lugng hydroxylamin hydroclorua dugc hoda tan trong MeOH
(1mL/mmol), sau d6 2 dwong lwong NaHCO; duoc bd sung vao. Khudy hén hop &
nhiét d§ trong phong trong 20 phut, sau d6 1 dwong lugng 2-metoxyetoxy-benzonitril
duoc bd sung va khudy hdn hop & didu kién hdi lwu cho dén khi khéng con thiy su
chuyén héa. MeOH duogc bay hoi mot ph?ln, phén cin thu dugce duoc loc va cd dich loc
trong didu kién 4p sudt gidm. N'-hydroxy-2-(2-metoxyetoxy)benzamidin thu dugc
dugc str dung ma khéng cin tinh ché thém.
'H NMR (400 MHz, CDCl3) 8: 9,48 (s, 1H), 7,45 (m, 1H), 7,34 (m, 1H), 7,08 (d, 1H),
6,94 (td, 1H), 5,65 (br s, 2H), 4,17 (m, 2H), 3,67 (m, 2H), 3,31 (s, 3H).
MS (M+H).: 211,2.

Budce B: 2-metoxyetoxy-benzamidin

8,22 g N'-hydroxy-2-(2-metoxyetoxy)benzamidin (39,1 mmol) duoc hoa tan
trong 80 mL AcOH & 0°C, sau d6 4,43 mL Ac2O (46,92 mmol) dugc bd sung timg
giot vao d6. Khudy hdn hop & nhiét d6 trong phong cho dén khi khéng con thiy su
chuyén héa. 575 mg 10% Pd/C dugc bd sung vao va khudy hdn hop trong khi quyén
Ha (4 bars) cho dén khi khong con thdy sy chuyén héa. Loc hdn hop qua celite va cd
dich loc trong diéu kién 4p sudt giam dé thu duoc 2-(2-metoxyetoxy)benzamidin
axetat. MS (M+H).: 195,2.

Budc C: 4-(Dimetoxymetyl)-2-[2-metoxyetoxy-phenyl|pyrimidin

St dung Quy trinh chung V¢ va 2-(2-metoxyetoxy)benzamidin axetat lam mudi
amidin thich hop, thu dugc 4-(dimetoxymetyl)-2-[2-metoxyetoxy-phenyl]-pyrimidin.
TH NMR (400 MHz, CDCls) &: 8,92 (d, 1H), 7,55 (m, 1H), 7,47 (m, 1H), 7,45 (m, 1H),
7,17 (d, 1H), 7,08 (m, 1H), 5,29 (s, 1H), 4,12 (m, 2H), 3,57 (m, 2H), 3,36 (s, 6H), 3,20
(s, 3H).
MS (M+H).: 305,0.

Bude D: Vi du diéu ché C10
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St dung Quy trinh chung Va va 4-(dimetoxymetyl)-2-[2-metoxyetoxy-
phenyl]pyrimidin ldm axetal thich hop, thu dugc hop chét theo Vi du didu ché C10.
'H NMR (400 MHz, CDCl3) &: 8,84 (d, 1H), 7,53 (m, 1H), 7,47 (m, 1H), 7,43 (m, 1H),
7,14 (d, 1H), 7,05 (td, 1H), 5,64 (t, 1H), 4,58 (d, 2H), 4,11 (m, 2H), 3,57 (m, 2H), 3,21
(s, 3H).
MS (M+H).: 261,0.

Vi du 1: N-[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin

va

Vi du 2: N-[(5Ra)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-metoxy-D-phenylalanin

Str dung Quy trinh chung VI va hop chét theo Vi du diéu ché 7a 1am din xuét
phenol thich hop va metanol 1am rugu thich hop, sau d6 thily phan hop chéit trung gian
duogc tao thanh theo Quy trinh chung VII, thu dugc hop chét theo Vi du 1 dudi dang
chit ddng phan khéng dbi quang rira gidi truéc. HRMS tinh dwoc cho
C36H37CIFNs04S: 689,2240, phat hién dugc: 345,6182 (M+2H).

Hop chit theo Vi du 2 thu dwoc du6i dang chit dong phan khong déi quang rira giai
sau. HRMS tinh dugc cho Cs3sH37CIFNsO4S: 689,2240, phat hién dugc: 345,6185
(M+2H).

Vi du 3: N-[(5S54)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-[(1-metyl-1 H-pyrazol-5-yl) metoxy]-D-
phenylalanin ,

Str dung Quy trinh chung VI va hop chit theo Vi du didu ché 7ad2 1am din xut
phenol thich hgp va (2-metylpyrazol-3-yl)metanol lam rugu thich hop, sau do thuy
phan hop chét trung gian duoc tao thanh theo Quy trinh chung VII, thu dwoc hop chit
theo Vi du 3. HRMS tinh dugc cho CaoH41CIFN704S: 769,2613, phat hién dugc:
385,6378 (M+2H).
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Vi du 4: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(4-

flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-[(2-etoxypyrimidin-4-yl) metoxy]-D-
phenylalanin

va

Vi du 5: N-[(5Rz)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-[(2-etoxypyrimidin-4-yl) metoxy]-D-
phehylalanin

Str dung Quy trinh chung VI va hop chét theo Vi du didu ché 7a 1am din xuét
phenol thich hop va hop chit theo Vi du didu ché C1 1am ruou thich hop, sau d6 thiy
phan hop chét trung gian duoc tao thanh theo Quy trinh chung VII, thu dugc hdn hop
clia cac chit ddng phan khong dbi quang. Cac chét ddng phan ny dugc tach bing cich
sic ky didu ché pha dao str dung dung dich nuéc NH4OAc 40 mM (pH = 4, duge diéu
chinh bing AcOH) va axetonitril 1dm dung mdi rira giai, thu dugc hop chit theo Vi du
4 duéi dang chit ddng phan khong déi quang rira giai trieée. HRMS tinh duge cho
C4HssCIFN70sS: 811,2719, phat hién dugc: 406,6417 (M+2H).

Hop chét theo Vi du 5 thu duoc dudi dang chit ddng phan khéng dbi quang rira gii
sau. HRMS tinh dwoc cho C4HsCIFN7OsS: 811,2719, phat hién dugc: 406,6436
(M+2H).

Vi du 6: 2-[(1-butyl-1H-pyrazol-5-yl)metoxy]-N-[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

Sir dung Quy trinh chung VI va hop chét theo Vi du diéu ché 7ad2 1am din xuit
phenol thich hop va hop chit theo Vi du didu ché C2 1am ruou thich hop, sau dé thiy
phan hop chit trung gian dugc tao thanh theo Quy trinh chung VII, thu dugc hop chét
theo Vi du 6. HRMS tinh dugc cho CsHa7CIFN704S: 811,3082, phat hién duoc:
406,6616 (M+2H).
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Vi du 7: N-[(5S54)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2-metoxyphenyl) pyrimidin-4-
yl]metoxy }-D-phenylalanin

Str dung Quy trinh chung VI va hop chit theo Vi du didu ché 7ad2 1am din xuét
phenol thich hop va hop chit theo Vi du didu ché C3 1am rugu thich hop, sau d6 thay
phan hop chét trung gian duge tao thanh theo Quy trinh chung VII, thu dugc hop chit
theo Vi du 7. HRMS tinh dugc cho C47HssCIFN7OsS: 873,2875, phat hién duogc:
437,6498 (M+2H).

Vi du 8: N—[(5Sa)-5-{3-clo-2;metyl-4-[2-(4-metylpiperazin—1-yl)etoxy] phenyl}-6-
(furan-2-yl)thieno[2,3-d]|pyrimidin-4-yl]-2-metoxy-D-phenylalanin

va

Vi du 9: N-[(5Ra)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(furan-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin

Str dung Quy trinh chung Ic va hop chét theo Vi du diéu ché 4b 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(2-metoxyphenyl)-
propanoic 1am din xut axit amin thich hop, thu duoc hop chét theo Vi du 8 duéi dang
chit ddng phan khong d6i quang rira giai truéc. HRMS tinh duge cho C3sH36CINsOsS:
661,2126, phat hién dugc: 662,2203 (M+H).

Hop chit theo Vi du 9 thu dugc dudi dang chit ddng phén khéng d6i quang rira giai
sau. HRMS tinh dugc cho CisH3sCINs5OsS: 661,2126, phat hién duge: 662,2203
(M+H).

Vi du 10: 2-clo-N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(furan-2-yl)thieno[2,3-d]pyrimidin-4-y1]-D-phenylalanin, chit ddng phan khéong dbi
quang 1

Str dung Quy trinh chung Ic va hop chét theo Vi du diéu ché 4b 1am din xuit 4-

clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(2-clophenyl)-propanoic
1am din xuét axit amin thich hop, hop chit theo Vi du 10 thu dugc dudi dang chét
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ddng phan khong dbi quang rira giai truéc. HRMS tinh dugc cho C33H33CLNsO4S:
665,1630, phat hién dugc: 666,1670 (M+H).

Vi du 11: 2-carbamoyl-N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]-
phenyl}-6-(furan-2-yl)thieno[2,3-d|pyrimidin-4-yl]-D-phenylalanin

Budc A:  5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-4-flo-6-(2-
furyl)thieno[2,3-d]pyrimidin

Hdn hop gdm 150 mg hop chét theo Vi du diéu ché 4b (0,3 mmol) va 380 mg
bac florua (3,0 mmol) trong 6 mL toluen duoc gia nhiét & nhiét d6 hdi luu trong 3 gio.
Sau d6 né duoc 1am ngudi xudng nhiét d6 trong phong, va cac thanh phin vo co duge
loc bd. C6 dich loc trong diéu kién 4p sudt giam dé thu dugc san phdm thé, san phdm

ndy dugc sir dung trong bude tiép theo ma khéng cén tinh ché thém.

Budc B: Vidu 11

Hén hop gbm 316 mg 5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]-4-flo-6-(2-furyl)thieno[2,3-d]pyrimidin (0,65 mmol), 271 mg axit
(2R)-2-amino-3-(2-carbamoylphenyl)propanoic (1,30 mmol) va 424 mg Cs2CO3 (1,30
mmol) trong 6 mL DMSO duoc khudy & 40°C trong 30 phut. Hon hop dugc pha loang
bing nudce, didu chinh d6 pH dén 5 sir dung dung dich HC1 1M va chiét bing DCM.
Pha hitu co duoc lam kho b%lng NaxSOs4, loc va ¢6 dich loc trong didu kién ap suét
giam. Tinh ché san phim thé bing phwong phap séc ky didu ché pha d4o sir dung dung
dich nuéc TFA 0,1% va axetonitril 1am dung méi rira giai. Chit ddng phan khong dbi
quang rira giai truéc duoc thu gom 1am hop chét theo Vi du 11, HRMS tinh duge cho
C34H35CIN6OsS: 674,2078, phat hién dugc: 675,2146 (M+H).

Vi du 12: N-[(55:)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(furan-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-(pyridin-2-ylmetoxy)-D-phenylalanin

va | o '

Vi du 13: N-[(5Rs)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(furan-2-yl)thieno[2,3-d]pyrimidin-4-y1]-2-(pyridin-2-ylmetoxy)-D-phenylalanin
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Str dung Quy trinh chung Ic va hop chét theo Vi du didu ché 4b 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du diu ché A5 1am din xut
axit amin thich hop, thu dugc hop chét theo Vi du 12 duéi dang chit ddng phan khong
d6i quang rira giai sau. HRMS tinh duoc cho C3oH3CINgOsS: 738,2391, phat hién
duoc: 370,1269 (M+2H).

Hop chét theo Vi du 13 thu dwoc dudi dang chit ddng phan khong d6i quang rira giai
trudc. HRMS tinh dwgc cho CigH3oCINeOsS: 738,2391, phat hién duge: 370,1263
(M+2H).

Vi du 14: N-[(5S54)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-hydroxy-D-phenylalanin

Budc A: axit (2R)-2-[[(558a)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]-
phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-yl]amino]-3-(2-hydroxyphenyl)propanoic

Sir dung Quy trinh chung Ic va hop chét theo Vi du didu ché 4a lam din xuit 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(2-hydroxy-
phenyl)propanoic, thu dugc hdn hop cia céc chit ddng phén khéng ddi quang. Cac
chét ddng phan nay duogc tach bang cach séc ky HILIC. Axit (2R)-2-[[(55,)-5-[3-clo-2-
metyl-4-[2-(4-metylpiperazin-1-yl)etoxy |phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-
yl]Jamino]-3-(2-hydroxyphenyl)propanoic thu dugc dudi dang chét ddng phan khong
d6i quang rtra giai sau. MS (M+H).: 708,0.

Budce B: Vidu 14

St dung Quy trinh chung IIIb va axit (2R)-2-[[(5S4)-5-[3-clo-2-metyl-4-[2-(4-
metyl piperazin-1-yl)etoxy]phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-yl]Jamino]-3-(2-
hydroxy phenyl)propanoic 1am din xuét 6-iodo-thieno[2,3-d]pyrimidin thich hop va 2-
(5-flo-2-furyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan lam d&n xuét este boronic thich
hop, thu duogc hgp chit theo Vi du 14. HRMS tinh dugc cho Cs3H33CIFNsOsS:
665,1875, phat hién duogc: 333,6012 (M+2H).

Vi du 15: N-[(5R.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin
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va
Vi du 16: N-[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin

St dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4c 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(2-metoxyphenyl)-
propanoic 1am din xuét axit amin thich hop, thu duoc hop chit theo Vi du 15 duéi
dang chit ddng phin khoéng d6i quang rira giai sau. HRMS tinh dugc cho
C34H35CIFN5OsS: 679,2031, phat hién dugce: 680,2100 (M+H).

Hop chét theo Vi du 16 thu duoc dudi dang chit ddng phan khong dbi quang rira giai
truéc. HRMS tinh duoc cho C34H3sCIFNsOsS: 679,2031, phat hién duoc: 680,2092
(M+H).

Vi du 17: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-(2,2,2-trifloetoxy)-D-phenylalanin

Budc A: etyl (2R)-2-[[(5Sa)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-yl]Jamino]-3-(2-hydroxyphenyl)propanoat
Hoa tan 876 mg axit (2R)-2-[[(5Sa)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yletoxy]phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-ylJamino]-3-(2-
hydroxyphenyl)propanoic (1,24 mmol) trong 5 mL etanol sau d6 bd sung 0,05 mL axit
sulfuric ddm ddc vao d6 va khudy hdn hop & 70°C trong 2 gid. Sau d6 pha loing hdn
hop bang nudce, d6 pH duge didu chinh dén 5 bang cach str dung dung dich NaHCOs
1M va chiét bing DCM. Pha hitu co dugc 1am khé bing NaxSOs, loc va ¢b dich loc
trong diéu kién 4p sult giam. Tinh ché san phdm tho bang céach sic ky nhanh sir dung
DCM va MeOH 1am dung méi rira giai dé thu dugc etyl (2R)-2-[[(5S,)-5-[3-clo-2-
metyl-4-[2-(4-metylpiperazin-1-yl)etoxy|phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-
yl]amino]-3-(2-hydroxyphenyl) propanoat. MS (M+H).: 736,1.

Budéc B: etyl (2R)-2-[[(5Sa)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]

phenyl]-6-iodo-thieno [2,3-d]pyrimidin-4-ylJamino]-3-[2-(2,2,2-trifloetoxy)phenyl]

propanoat
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Hoa tan 648 mg etyl (2R)-2-[[(5S4)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yDetoxy]phenyl]-6-iodo-thieno[2,3-d]pyrimidin-4-yl]amino]-3-(2-
hydroxyphenyl)propanoat (0,88 mmol) trong 10 mL. DMF sau d6 bd sung 415 mg
K2CO3 (3,00 mmol) va 348 mg 2,2,2-trifloetyl triflometansulfonat (1,50 mmol) vao d6
& nhiét d6 trong phong. Khudy hdn hop & 50°C trong 5 gid. H6n hop phan tmg dugce
pha lodng bing nude mudi, chiét bing DCM. Pha hiru co duoc 13m kho bing NazSOs,
loc va c6 dich loc trong diéu kién 4p sult gidm. V4t chét thd dugc tinh ché bang cach
séc ky nhanh sitr dung DCM va metanol 1am dung moi rira giai dé thu dugc etyl (2R)-
2-[[(584)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]-phenyl]-6-iodo-
thieno[2,3-d]pyrimidin-4-yl]lamino]-3-[2-(2,2,2-trifloetoxy)phenyl]propanoat. MS
(M+H).: 818,1.

Bude C: Vidu 17

Thuy phin etyl | (2R)-2-[[(SSa)-S-[3-clo-2-metyl-4-[2-(4-mety1pipérazin—1-
yl)etoxy]phenyl]-6-iodo-thieno[2,3-d]'pyrimidin-4-yl]amino]-3-[2-(2,2,2-
trifloetoxy)phenyl]propanoat theo Quy trinh chung VII & thu dugc axit (2R)-2-
[[(5S4)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-6-iodo-thieno[2,3-
d]pyrimidin-4-yllamino]-3-[2-(2,2,2-trifloetoxy)phenyl]propanoic. Hop chét nay dugc
st dung lam dAn xuét 6-iodo-thieno[2,3-d]pyrimidin thich hop va duoc chuyén héa
thanh hop chét theo Vi du 17 theo Quy trinh chung IIIb, st dung 2-(5-flo-2-furyl)-
4,4,5,5-tetrametyl-1,3,2-dioxaborolan lam din xuét axit boronic thich hop. HRMS tinh
dugc cho C3sH34CIF4NsOsS: 747,1905, phat hién dugce: 374,6006 (M+2H).

Vi du 18: N-[(5Ra)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-y1]-2-(pyridin-2-ylmetoxy)-D-phenylalanin

va

Vi du 19: N-[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-(pyridin-2-ylmetoxy)-D-phenylalanin

Sir dung Quy trinh chung Ic va hop chét theo Vi du diéu ché 4¢ 1am din xuat 4-

clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du didu ché A5 1am din xuét
axit amin thich hop, thu duoc hop chit theo Vi du 18 duéi dang chét ddng phan khong
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d6i quang rira giai trude. HRMS tinh dugc cho C3H3sCIFN6OsS: 756,2296, phat hién
dugc: 379,1230 (M+2H).

Hop chét theo Vi du 19 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho Ci3oH3sCIFNgOsS: 756,2296, phat hién dugc: 379,1230
(M+2H).

Vi du 20: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-y1]-2-[(1-metyl-1 H-pyrazol-5-yl)metoxy]-D-

phenylalanin

Str dung Quy trinh chung IIIb va hop chét theo Vi du didu ché 5b 1am din xuét
6-iodo-thieno[2,3-d] pyrimidin thich hgp va 2-(5-flo-2-furyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan 1am din xuét axit boronic thich hop, thu dugc hop chit theo Vi du 20.
HRMS tinh duge cho C3sH3gCIFN70sS: 759,2406, phat hién dugc: 380,6271 (M+2H).

Vi du 21: N-[(58.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-y1]-2-[(1-etyl-1H-pyrazol-5-yl)metoxy]-D-

phenylalanin

Sir dung Quy trinh chung IITb va hop chét theo Vi du diéu ché 5¢ 1am dén xuét
6-iodo-thieno[2,3-d] pyrimidin thich hop va 2-(5-flo-2-furyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan lam dAn xuét axit boronic thich hop, thu dugc hop chét theo Vi du 21.
HRMS tinh duogc cho C3oH41CIFN705S: 773,2562, phat hién dugce: 387,6358 (M+2H).

Vi du 22: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-[(2-etoxypyrimidin-4-yl)metoxy]-D-

phenylalanin
Str dung Quy trinh chung Ic va hop chét theo Vi du didu ché 4c 1am din xuét 4-

clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du didu ché A2 1am din xuét
axit amin thich hop, thu dugc hop chit theo Vi du 22 dudi dang chét ddng phéan khong
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d8i quang rira giai sau. HRMS tinh duoc cho CaoHaiCIFN706S: 801,2512, phét hién
dugc: 401,6326 (M+2H).

Vi 'du 23: 2-[(1-butyl-1H-pyrazol-5-yl)metoxy]-N-[(5Ra)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-2-yl)thieno[2,3-d]  pyrimidin-4-yl]-
D-phenylalanin

va

Vi du 24: 2-[(1-butyl-1H-pyrazol-5-yl)metoxy]-N-[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl1}-D-

phenylalanin

Str dung Quy trinh chung Ic va hop chét theo Vi du diéu ché 4c lam din xuéit 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chit theo Vi du diéu ché A3 1am din xuét
axit amin thich hop, thu dugc hop chit theo Vi du 23 dué6i dang chit ddng phan khong
d6i quang rira giai trude. HRMS tinh dwgc cho C41HasCIFN7OsS: 801,2875, phat hién
duoc: 401,6502 (M+2H).

Hop chét theo Vi du 24 thu dugc dudi dang chét ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CaiHasCIFN7OsS: 801,2875, phat hién dugc: 401,6505
(M-+2H).

Vi du 25: N-[(5R,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-

flofuran-2-yl)thieno[2,3-d|pyrimidin-4-y1]-2-{[2-(2,2,2-triflo etoxy)pyrimidin-4-
yl]metoxy }-D-phenylalanin

va

Vi du 26: N-[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]|pyrimidin-4-yl]-2-{[2-(2,2,2-triflo etoxy)pyrimidin-4-

ylJmetoxy}-D-phenylalanin
Str dung Quy trinh chung Ic va hop chét theo Vi du diéu ché 4¢ 1am dn xudt 4-

clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du didu ché A8 1am din xuat
axit amin thich hop, thu dugc hop chét theo Vi du 25 du6i dang chét ddng phan khong
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d6i quang rira giai trude. HRMS tinh duoc cho CaoH3sCIFsN706S: 855,2228, phat hién
duoc: 428,6181 (M+2H).

Hop chét theo Vi du 26 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CsoH3sCIF4sN706S: 855,2228, phéat hién dugc: 428,6193
(M+2H).

Vi du 27: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-(5-
flofuran-2-yl)thieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2-metoxypheny]) pyrimidin-4-
yl]metoxy}-D-phenylalanin

Budc A: etyl (2R)-2-[[(5Sa)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl]-6-(5-flo-2-furyl)thieno[2,3-d]pyrimidin-4-ylJamino]-3-(2-hydroxyphenyl)
propanoat _
Hoa tan 0,97 g hop chéit theo Vi du 14 (1,46 mmol) trong 15 mL dung dich HCI
(1,25M trong EtOH) va khudy & 40°C qua dém. Lam ngudi hdn hop dén nhiét d6 trong
phong, trung hoa bang dung dich nuwéc NaHCO; va hdn hop dugc chiét bing DCM.
Pha hitu co dugc lam khd b%mg NazS0s4, loc va c6 dich loc trong diéu kién ap sut
giam. Tinh ché cin con lai bing céch séc ky nhanh sir dung DCM va MeOH lam dung
mdi rira giai dé thu duoc etyl (2R)-2-[[(554)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-
1-yl) etoxy]phenyl]-6-(5-flo-2-furyl)thieno[2,3-d]pyrimidin-4-yl]amino]-3-(2-hydroxy
phenyl)propanoat.
"H NMR (400 MHz, DMSO-ds) 8: 9,48 (br s, 1H), 8,39 (s, 1H), 7,30 (s, 2H), 7,01 (td,
1H), 6,72 (d, 1H), 6,64 (t, 1H), 6,41 (d, 1H), 5,83 (m, 1H), 5,56 (t, 1H), 5,08 (d, 1H),
4,94 (m, 1H), 4,30 (t, 2H), 4,03 (m, 2H), 3,07 (dd, 1H), 2,81 (t, 2H), 2,56 (br, 4H),
2,36 (dd, 1H), 2,32 (br, 4H), 2,14 (s, 3H), 1,91 (s, 3H).
MS (M+H).: 694,2.

Budce B: Vidu 27

St dung Quy trinh chung VI va etyl (2R)-2-[[(5S54)-5-[3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl]-6-(5-flo-2-furyl)thieno[2,3-d]pyrimidin-4-
yl]amino]-3-(2-hydroxyphenyl)propanoat 1am din xut phenol thich hop va hop chit
theo Vi du didu ché C3 1am dn xut ruou thich hop, sau d6 thity phan hop chit trung
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gian dugc tao thanh theo Quy trinh chung VII, thu dugc hop chét theo Vi du 27.
HRMS tinh dugc cho C4sH43CIFN706S: 863,2668, phat hién duoc: 432,6414 (M+2H).

Vi du 28: N-[(584)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(5-flofuran-
2-yDthieno[2,3-d]|pyrimidin-4-yl]-2-hydroxy-D-phenylalanin

Buée A:  2-[2-clo-4-[4-clo-6-(5-flo-2-furyl)thieno[2,3-d]pyrimidin-5-yl]-3-metyl-
phenoxy]-N,N-dimetyl-etanamin

Str dung Quy trinh chung IIIb va hop chét theo Vi du didu ché 4e 1am din xuit
6-iodo-thieno[2,3-d] pyrimidin thich hgp va 2-(5-flo-2-furyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan 1am d&n xuét axit boronic thich hop, thu dugc 2-[2-clo-4-[4-clo-6-(5-flo-
2-furyl) thieno[2,3-d]pyrimidin-5-yl]-3-metyl-phenoxy]-N,N-dimetyl-etanamin.

Budce B: Vidu 28

St dung Quy trinh chung Ib va 2-[2-clo-4-[4-clo-6-(5-ﬂo-2-furyl)thieno[2,3-d]
pyrimidin-5-yl]-3-metyl-phenoxy]-N,N-dimetyl-etanamin  1am din xult  4-clo-
thieno[2,3-d]pyrimidin thich hop va 2-hydroxy-D-phenylalanin 1am d&n xuét axit amin
thich hop, thu dugc hop chét theo Vi du 28 dudi dang chit ddng phan khong ddi quang
rira giai sau. HRMS tinh dugc cho Cs3oH2sCIFN4OsS: 610,1453, phat hién duoc:
611,1503 (M+H).

Vi du 29: N-[(55)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(thiophen-3-yl)thieno[2,3-d]pyrimidin-4-yl]-3-pyridin-2-yl-D-alanin

va

Vi du 30: N-[(5Ras)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(thiophen-3-yl)thieno[2,3-d|pyrimidin-4-yl]-3-pyridin-2-yl-D-alanin

Str dung Quy trinh chung Ic va hop chit theo Vi du diéu ché 4g lam din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(2-pyridyl)propanoic
1am d4n xuét axit amin thich hop, thu dugce hdn hop ctia cc chit ddng phan khéng dbi
quang. C4c chét ddng phan nay duoc tach bing cach sic ky diéu ché pha dao sir dung
dung dich nuéc NH4OAc 40 mM (pH = 4, dugc didu chinh biang AcOH) va axetonitril
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lam dung mdi rira gi4i. Thu duoc hop chit theo Vi du 29 duéi dang chit ddng phan
khong d6i quang rira gidi truéc. HRMS tinh dugce cho CsH33CINgO3S2: 648,1744,
phat hién duoc: 649,1811 (M+H).

Hop chét theo Vi du 30 thu dugc dudi dang chit ddng phan khéng ddi quang rira giai
sau. HRMS tinh dugc cho C32H33CINeO3S2: 648,1744, phat hién dugc: 649,1816
(M+H).

Vi du 31: N-[(5Rq)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(thiophen-3-yl)thieno[2,3-d]pyrimidin-4-yl]-3-xyclohexyl-D-alanin

va

Vi du 32: N-[(5S.)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(thiophen-3-yl)thieno[2,3-d]pyrimidin-4-yl]-3-xyclohexyl-D-alanin

Sir dung Quy trinh chung Ic va hop chit theo Vi du diéu ché 4g 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-xyclohexyl-propanoic
lam dAn xut axit amin thich hop, thu dugc hop chét theo Vi du 31 duéi dang chét
ddng phén khéng dbi quang rira giai trude. HRMS tinh dugc cho Ca3HaoCINsO3S::
653,2261, phat hién dugc: 327,6194 (M+2H).
quv chét theo Vi du 32 thu dwoc duédi dang chit ddng phan khéng dbi quang rira giai
sau. HRMS tinh dugc cho Cs33H4oCINsO3S2: 653,2261, phat hién dugce: 327,6195
(M+2H).

Vi du 33: N-[(5Rq)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(thiophen-3-yl)thieno[2,3-d]pyrimidin-4-yl1]-2-flo-D-phenylalanin

va

Vi du 34: N-[(5S:)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(thiophen-3-yl)thieno[2,3-d]pyrimidin-4-yl]-2-flo-D-phenylalanin

Sir dung Quy trinh chung Ic va hop chit theo Vi du diéu ché 4g lam din xudt 4-

clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(2-flophenyl)propanoic
1am din xuét axit amin thich hop, thu dwoc hop chét theo Vi du 33 duéi dang chét
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ddng phan khong d6i quang rira giai sau. HRMS tinh dwoc cho C33H33CIFNsO3S::
665,1697, phat hién dugc: 666,1776 (M+H). _
Hop chét theo Vi du 34 thu dwoc dudi dang chét ddng phén khéng dbi quang rira giai
truéc. HRMS tinh duge cho C33H33CIFNsO3S2: 665,1697, phat hién duoc: 666,1776
(M+H).

Vi du 35: N-[(5R.)-5-{3-clo-2-metyl-4-[2-(morpholin-4-yl)etoxy]phenyl}-6-(thiophen-
3-yDthieno[2,3-d]pyrimidin-4-yl]-3-pyridin-2-yl-D-alanin

va

Vi du 36: N-[(584)-5-{3-clo-2-metyl-4-[2-(morpholin-4-yl)etoxy]phenyl }-6-(thiophen-
3-yDthieno[2,3 -d]-pyrimidin-4-yl] -3-pyridin-2-yl-D-alanin

Str dung Quy trinh chung Ic va hop chit theo Vi du diéu ché 4h 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(2-pyridyl)propanoic
1am din xuit axit amin thich hop, thu dugc hop chét theo Vi du 35 duéi dang chét
ddng phéan khong d6i quang rira giai truéc. HRMS tinh dugc cho C3iH30CIN5O4S2:
635,1428, phat hién dugc: 636,1499 (M+H).

Hop chét theo Vi du 36 thu duoc du6i dang chét ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho Cs31H30CINsO4S2: 635,1428, phat hién duogc: 636,1508
(M+H).

Vi du 37 2-(aminometyl)-N-[(5Rq4)-5-{3-clo-2-metyl-4-[2-(morpholin-4-yl)
etoxy|phenyl}-6-(thiophen-3-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin

va

Vi du 38: 2-(aminometyl)-N-[(5S4)-5-{3-clo-2-metyl-4-[2-(morpholin-4-yl)
etoxy]phenyl}-6-(thiophen-3-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung Ic va hop chit theo Vi du diéu ché 4h 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-[2-(aminometyl)-
phenyl]propanoic 1am din xuét axit amin thich hop, thu dugc hop chét theo Vi du 37
duéi dang chit ddng phan khong dbi quang rira giai truéc. HRMS tinh duge cho
C33H34CIN504S2: 663,1741, phat hién dugc: 664,1808 (M+H).
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Hop chét theo Vi du 38 thu dugc dudi dang chit ddng phan khong ddi quang rira giai
sau. HRMS tinh dugc cho C33H34CINsOsS2: 663,1741, phat hién dugce: 664,1825
(M+H).

Vi du 39: N-[(58:)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin

Str dung Quy trinh chung VI va hop chit theo Vi du didu ché 7b 1am din xuét
phenol thich hop va metanol 1am dAn xuét rugu thich hop, sau d6 thiy phan hop chat
trung gian dugc tao thanh theo Quy trinh chung VII, thu dugc hop chét theo Vi du 39.
HRMS tinh duogc cho C33H36CINsO4S: 633,2176, phat hién duoc: 317,6163 (M+2H).

Vi du 40: 2-[(1-tert-butyl-1H-pyrazol-5-yl)metoxy]-N-[(554)-5-{3-clo-2-metyl-4-[2-
(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-1-yl)thieno[2,3-d] = pyrimidin-4-
yl]-D-phenylalanin

S dung Quy trinh chung VI va hop chét theo Vi du diéu ché 7b lam din xut
phenol thich hop va hop chét theo Vi du diéu ché C4 1am din xuét ruqu thich hop, sau
d6 thily phan hop chét trung gian dugc tao thinh theo Quy trinh chung VII, thu dugc
hop chit theo Vi du 40. HRMS tinh dugc cho CaoHasCIN704S: 755,3021 phét hién
duoc: 378,6573 (M+2H).

Vi du 41: N-[(55,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]|pyrimidin-4-yl]-2-{[2-(2-metoxyetyl) pyrimidin-4-
yl]metoxy}-D-phenylalanin

Str dung Quy trinh chung VI va hop chét theo Vi du diéu ché 7b 1am dn xuét
phenol thich hop va hop chit theo Vi du diéu ché C5 1am din xuét rugu thich hop, sau
d6 thily phan hop chét trung gian duoc tao thanh theo Quy trinh chung VII, thu duge
hop chét theo Vi du 41. HRMS tinh duogc cho CsoH4sCIN7OsS: 769,2813, phéat hién
duogc: 385,6476 (M+2H).
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Vi du 42: N-[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-yl1]-2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-
yl]metoxy}-D-phenylalanin

Str dung Quy trinh chung VI va hop chét theo Vi du diéu ché 7b 1am din xuét
phenol thich hop va hop chét theo Vi du diéu ché C6 1am dAn xut ruou thich hop, sau
d6 thity phan hop chit trung gian dugc tao thanh theo Quy trinh chung VII, thu dugce
hop chét theo Vi du 42. HRMS tinh dugc cho C3gH3oClF3N704S: 781,2425, phét hién
duoc: 391,6300 (M+2H).

Vi du 43: N-[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-yl1]-2-{[2-(morpholin-4-yI) pyrimidin-4-
yl]metoxy }-D-phenylalanin

Str dung Quy trinh chung VI va hop chit theo Vi du diéu ché 7b 1am din xuét
phenol thich hop va hgp chét theo Vi du diéu ché C7 1am din xuét ruou thich hop, sau
d6 thity phan hop chit trung gian dugc tao thanh theo Quy trinh chung VII, thu duge
hop chit theo Vi du 43. HRMS tinh dugc cho Ca1HasCINOsS: 796,2922, phat hién
dugc: 399,1546 (M+2H).

Vi du 44: N-[(58,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2,2,2-trifloetoxy) =~ pyrimidin-4-
yl]metoxy}-D-phenylalanin

Str dung Quy trinh chung VI va hop chit theo Vi du diéu ché 7b lam din xuéit
phenol thich hgp va hop chét theo Vi du diéu ché C8 1am din xuét ruou thich hop, sau
d6 thiy phan hop chét trung gian duoc tao thanh theo Quy trinh chung VII, thu duoc
hop chit theo Vi du 44. HRMS tinh dugc cho C3oH3oCIF3N70sS: 809,2374, phét hién
duogc: 405,6262 (M+2H).
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Vi du 45: N-[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl) = pyrimidin-4-
yl]metoxy}-D-phenylalanin

Sir dung Quy trinh chung VI va hop chét theo Vi du didu ché 7b 1am dn xudt
phenol thich hop va hop chét theo Vi du diéu ché C3 1am din xut ruou thich hop, sau
d6 thiy phén hop chit trung gian dugc tao thanh theo Quy trinh chung VII, thu dugc
hop chit theo Vi du 45. HRMS tinh dugc cho C44HsCIN7OsS: 817,2813, phat hién
duogc: 409,6494 (M+2H).

Vi du 46: N-[(58.)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-
1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-ylJmetoxy } -D-

phenylalanin

St dung Quy trinh chung VI va hop chit theo Vi du didu ché 7c 1am din xut
phenol thich hop va hop chét theo Vi du diéu ché C6 1am din xut rugu thich hgp, sau
d6 thity phén hop chit trung gian dwgc tao thanh theo Quy trinh chung VII, thu dugce
hop chét theo Vi du 46. HRMS tinh dugc cho C3sH3sCIF3N6O4S: 726,2003, phat hién
dugce: 727,2092 (M+H).

Vi du 47: N-[(58,)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-
1-yDthieno[2,3-d]pyrimidin-4-y1]-2-{[2-(morpholin-4-yl)pyrimidin-4-yl] metoxy}-D-

phenylalanin

Sir dung Quy trinh chung VI va hop chét theo Vi du didu ché 7¢ 1am din xuit
phenol thich hop va hop chit theo Vi du diéu ché C7 1am din xuét rugu thich hop, sau
d6 thiy phén hop chit trung gian dwgc tao thanh theo Quy trinh chung VII, thu duge
.hqp chéit theo Vi du 47. HRMS tinh duoc cho C3sHaoCIN7OsS: 741,2500, phat hién
dugc: 371,6331 (M+2H).
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Vi du 48: N-[(58,)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-
1-yDthieno[2,3-d]pyrimidin-4-yl1]-2-{[2-(2,2,2-trifloetoxy)pyrimidin-4-yljmetoxy } -D-

phenylalanin

Str dung Quy trinh chung VI va hop chit theo Vi du didu ché 7¢ 1am din xut
phenol thich hop va hop chét theo Vi du diéu ché C8 1am din xut ruou thich hop, sau
d6 thity phan hop chét trung gian dugc tao thanh theo Quy trinh chung VII, thu dugc
hop chét theo Vi du 48. HRMS tinh dugc cho CigHz4ClF3NgOsS: 754,1952, phat hién
duoc: 755,1971 (M+H).

Vi du 49: N-[(58,)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-
1-yDthieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2-metoxyphenyl)pyrimidin-4-yl] metoxy}-D-

phenylalanin

St dung Quy trinh chung VI va hop chit theo Vi du diéu ché 7¢ 1am din xuit
phenol thich hgp va hop chét theo Vi du diéu ché C3 lam dAn xuét rugu thich hop, sau
d6 thity phan hop chét trung gian duoc tao thanh theo Quy trinh chung VII, thu dugc
hop chét theo Vi du 49. HRMS tinh dugc cho CaHssCINgOsS: 762,2391; phét hién
duge: 371,6323 (M+2H). |

Vi du 50  N-[(5S:)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-flophenyl)pyrimidin-4-yl] metoxy}-
D-phenylalanin

Budce A: etyl (2R)-2-[[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJamino]-3-
[2-[[2-(2-flopheny])pyrimidin-4-yl]metoxy]phenyl]propanoat

Str dung Quy trinh chung VI va hop chét theo Vi du didu ché 7d lam din xuét
phenol thich hop va hop chit theo Vi du diéu ché C9 1am din xuét ruou thich hop, thu
dugc etyl (2R)-2-[[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJamino]-3-[2-
[[2-(2-flopheny]l)pyrimidin-4-ylJmétoxy]phenyl]propanoat. 'H NMR (400 MHz,
DMSO-de) 6: 8,84 (d, 1H), 8,39 (s, 1H), 7,95 (td, 1H), 7,58-7,52 (m, 3H), 7,39-7,24
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(m, 8H), 7,13 (d, 1H), 6,95 (t, 1H), 5,29-5,15 (m, 3H), 4,16 (q, 2H), 3,63 (dd, 1H),
3,25 (dd, 1H), 1,19 (t, 3H).

Buéc B: etyl (2R)-2-[[5-[3-clo-4-(2-dimetylaminoetyloxy)-2-metyl-phenyl]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-yl]amino]-3-[2-[[2-(2-flopheny])pyrimidin-4-
yl]metoxy]phenyl]propanoat

1 duong lugng etyl (2R)-2-[[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
ylJamino]-3-[2-[[2-(2-flophenyl)pyrimidin-4-ylJmetoxy]phenyl]propanoat  va 1,2
duong lugng hop chit theo Vi du diéu ché BS dugc hoa tan trong dioxan (5
mL/mmol), sau d6 5 mol% AtaPhos, 3 duong lugng Cs2CO3 va nude (5 mL/mmol)
duoc bd sung vao va khudy hdn hop & 70°C trong khi quyén argon cho dén khi khong
con thiy su chuyén héa. Sau d6 pha lofing hdn hop bing EtOAc va rira bing nuéc
mubi. Pha hitu co dugc 1am khd bing Na,SOs, loc va ¢b dich loc trong diu kién &p
suét giam. Tinh ché san phim thd bing cach sic ky nhanh s dung DCM va MeOH
1am dung moi rira giai dé thu duoc etyl (2R)-2-[[5-[3-clo-4-(2-dimetylaminoetyloxy)-
2-metyl-phenyl]-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-ylJamino]-3-[2-[[2-(2-flopheny])pyrimidin-4-ylJmetoxy]phenyl]
propanoat duéi dang hdn hop ciia cic chit ddng phan khong dbi quang. MS (M+H).:
834,6.

Budce C: Vidu 50

St dung Quy trinh chung VII va etyl (2R)-2-[[5-[3-clo-4-(2-
dimetylaminoetyloxy)-2-metyl-phenyl]-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-
yl]amino]-3-[2-[[2-(2-flophenyl)pyrimidin-4-ylJmetoxy]phenyl]propanoat 1am din
xuét este thich hop, thu dugc hop chét theo Vi du 50 dudi dang chét déng phéan khéng
d6i quang rira giai sau. HRMS tinh dugc cho Cs3H37CIF2N6O4S: 806,2254, phat hién
duge: 807,2343 (M+H).

Vi du 51:  N-[(58:)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(4-

flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-({2-[2-(2-metoxyetoxy)phenyl] pyrimidin-4-
yl}metoxy)-D-phenylalanin
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Bude A: etyl (2R)-2-[[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJamino]-3-
[2-[[2-[2-(2-metoxyetoxy)phenyl]pyrimidin-4-yl]metoxy|phenyl]propanoat

Str dung Quy trinh chung VI va hop chét theo Vi du diéu ché 7d 1am din xuét
phenol thich hop va hop chit theo Vi du didu ché C10 1am din xuét rugu thich hop,
thu duoc etyl (2R)-2-[[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]amino]-3-
[2-[[2-[2-(2-metoxyetoxy)phenyl]pyrimidin-4-ylJmetoxy]phenyl]propanoat. 'H NMR
(400 MHz, DMSO-ds) 6: 8,80 (d, 1H), 8,41 (s, 1H), 7,57-7,53 (m, 3H), 7,46-7,23 (m,
7H), 7,16 (d, 1H), 7,07 (d, 1H), 7,03 (t, 1H), 6,94 (t, 1H), 5,28-5,23 (m, 1H), 5,19 (dd,
2H), 4,18-4,11 (m, 4H), 3,61-3,57 (m, 3H), 3,27 (dd, 1H), 3,21 (s, 3H), 1,19 (t, 3H).

Buéc B: etyl (2R)-2-[[5-[3-clo-4-(2-dimetylaminoetyloxy)-2-metyl-phenyl]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-ylJamino]-3-[2-[[2-[2-(2-metoxyetoxy)phenyl]
pyrimidin-4-yl]metoxy Jphenyl]propanoat

1 duong luong etyl (2R)-2-[[5-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
yllamino]-3-[2-[[2-[2-(2-metoxyetoxy)phenyl|pyrimidin-4-
yl]metoxy]phenyl]propanoat va 1,2 dwong luong hop chit theo Vi du didu ché B5
duoc hoa tan trong dioxan (5 mL/mmol), sau d6 5 mol% AtaPhos, 3 dwong luong
Cs2C0;3 va nude (5 mL/mmol) duoc bd sung vao va khudy hdn hop & 70°C trong khi
quyén argon cho dén khi khong con thdy su chuyén héa. Sau d6 pha logng hdn hop
bang EtOAc va rira bing nudc mubi. Pha hitu co duge 1am khé bang NaxSO4, loc va
c¢6 dich loc trong didu kién 4p sut giam. Tinh ché san phdm thd bing cach sic ky
nhanh st dung DCM va MeOH lam dung mdi rira gidi dé thu duogc etyl
(2R)-2-[[5-[3-clo-4-(2-dimetylaminoetyloxy)-2-metyl-phenyl]-6-(4-flophenyl)
thieno[2,3-d|pyrimidin-4-yl]lamino]-3-[2-[[2-[2-(2-metoxyetoxy )phenyl]pyrimidin-4-
yl] metoxy]phenyl]propanoat du6i dang hdn hop cta cac chit ddng phan khong dbi
quang. MS (M+H).: 890,6.

Buodc C: Vidu 51

St dung Quy trinh chung VII va etyl (2R)-2-[[5-[3-clo-4-(2-dimetylaminoetyl
oxy)-2-metyl-phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Jamino]-3-[2-[[2-[2-
(2-metoxyetoxy)phenyl]pyrimidin-4-ylJmetoxy]phenyl]propanoat 1am din xuit este
thich hop, thu duoc hop chit theo Vi du 51 dudi dang chit ddng phén khéng ddi quang
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ra gidi sau. HRMS tinh dugc cho CssHasCIFNeOsS: 862,2716, phat hién duoc:
432,1442 (M+2H).

Vi du 52:  N-[(5R.)-5-(3,5-diclo-4-hydroxy-2-metylphenyl)-6-etylthieno[2,3-d]
pyrimidin-4-yl]-D-phenylalanin

va

Vi du 53:  N-[(55:)-5-(3,5-diclo-4-hydroxy-2-metylphenyl)-6-etylthieno[2,3-d]
pyrimidin-4-y1]-D-phenylalanin

Str dung Quy trinh chung VII va hop chit theo Vi du didu ché 7f 1am din xuét
este thich hop, thu duge hdn hop ciia cac chit ddng phén khéng d6i quang. Cic chét
ddng phan nay dugc tach bing céach sic ky diéu ché pha d4o sir dung dung dich nudc
TFA 0,1% va axetonitril lam dung mdi rira giai. Hop chét theo Vi du 52 thu duogc dudi
dang chit ddng phan khong dbi quang rira gidi truéc. HRMS tinh dugc cho
C24H21C12N3038S: 501,0681, phat hién dugce: 502,0755 (M+H).

Hop chét theo Vi du 53 thu dugc dudi dang chit dong phan khong dbi quang rira giai
sau. HRMS tinh duoc cho CasH21CI2N303S: 501,0681, phét hién duogc: 502,0772
(M+H).

Vi du 54: N-((554)-5-{3,5-diclo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-
6-etylthieno[2,3-d|pyrimidin-4-yl)-D-phenylalanin

va

Vi du 55: N-((5Ra)-5-{3,5-diclo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-
6-etylthieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

Str dung Quy trinh chung VI v& hop chit theo Vi du didu ché 7f 1am din xuét
phenol thich hop va 2-(4-metylpiperazin-1-yl)etanol 1am din xuét ruou thich hop, sau
d6 thity phan hop chét trung gian dugc tao thanh theo Quy trinh chung VII, thu dugc
hop chit theo Vi du 54 duéi dang chit ddng phan khong d6i quang rira giai sau.
HRMS tinh dugc cho C31H3sClNsO3S: 627,1838, phat hién duoc: 628,1935 (M+H).
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Hop chit theo Vi du 55 thu dwoc dudi dang chit ddng phén khong déi quang rira giai
truéc. HRMS tinh duge cho C3HssCLNsO3S: 627,1838, phét hién duge: 628,1932
(M+H).

Vi du 56: N-{(58:)-5-[3-clo-4-(2-hydroxyetoxy)-2-metylphenyl]-6-etyl thieno[2,3-
d]pyrimidin-4-yl}-D-phenylalanin

Str dung Quy trinh chung VI va hop chét theo Vi du diéu ché 7gd1 1am din xut
phenol thich hop va 10 dwong lugng etylen glycol 1am din xuét ruou thich hop, sau d6
thity phan hop chit trung gian dugc tao thanh theo Quy trinh chung VII, thu dwgc hop
chét theo Vi du 56. HRMS tinh duoc cho CasHasCIN304S: 511,1333, phat hién duogc:
512,1390 (M+H).

Vi du 57: N-{(5S4)-5-[4-(carboxymetoxy)-3-clo-2-metylphenyl]-6-etylthieno [2,3-
d]pyrimidin-4-y1}-D-phenylalanin

Str dung Quy trinh chung VI va hop chit theo Vi du didu ché 7gd1 1am din xudt
phenol thich hop va 2-hydroxy-N,N-dimetylaxetamit 1am din xut ruou thich hop, sau
d6 thily phan hop chét trung gian duoc tao thanh theo Quy trinh chung VII, thu dugc
hop chét theo Vi du 57. HRMS tinh dugc cho CagHasCIN3OsS: 525,1125, phat hién
dugc: 526,1217 (M+H).

Vi du 58:  N-((5R.)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-
etylthieno[2,3-d]pyrimidin-4-yl)-L-phenylalanin

va

Vi du 59: N-((582)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-
etylthieno[2,3-d|pyrimidin-4-yl)-L-phenylalanin

St dung Quy trinh chung VI va hop chét theo Vi du didu ché 7g 1am din xuit
phenol thich hop va 2-(dimetylamino)etanol 1am din xuét rugu thich hop, sau dé thity
phén hop chét trung gian duoc tao thanh theo Quy trinh chung VII, thu dugc hdn hop

clia cdc chat ddng phan khong dbi quang. Céc chit ddng phan nay dugc tch bang cach
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sic ky didu ché pha déo sir dung dung dich nuwéc NHsOAc 40 mM (pH = 4, dugc diéu
chinh bing AcOH) va axetonitril 1am dung méi rira giai. Thu dugc hop chét theo Vi du
58 dudi dang chit ddng phan khong dbi quang rira giai trude. HRMS tinh dwgc cho
C2sH31CIN4O3S: 538,1805, phat hién duoc: 539,1869 (M+H).

Hop chét theo Vi du 59 thu dwoc duéi dang chit ddng phan khéng dbi quang rira giai
sau. HRMS tinh dugc cho C23H31C]N4O3S: 538,1805, phat hién duogc: 539,1866
(M+H).

Vi du 60:  N-((55:)-5-{3-clo-4-[3-(dimetylamino)propoxy]-2-metylphenyl}-6-
etylthieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

St dung Quy trinh chung VI va hop chét theo Vi du didu ché 7gd1 lam din xuét
phenol thich hop va 3-(dimetylamino)propanol lam din xuét ruou thich hop, sau d6
thity phan hop chét trung gian duogc tao thanh theo Quy trinh chung VII, thu dugc hop
chét theo Vi du 60. HRMS tinh dugc cho CaoH33CIN4O3S: 552,1962, phat hién duoc:
553,2036 (M+H).

Vi du  6l:  N-((55:)-5-{3-clo-2-metyl-4-[2-(morpholin-4-yl)etoxy]phenyl}-6-
etylthieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

Str dung Quy trinh chung VI va hop chét theo Vi du diéu ché 7gd1 1am din xuat
phenol thich hop va 2-morpholinoetanol 1am din xuét ruou thich hop, sau d6 thiy
phan hop chét trung gian dugc tao thanh theo Quy trinh chung VII, thu dwoc hop chit
theo Vi du 61. HRMS tinh dugc cho C3oH33CINsO4S: 580,1911, phat hién duogc:
581,1981 (M+H). '

Vi du 62: N-((5S)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
etylthieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

va ‘

Vi du 63 N-((5Ras)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
etylthieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin '
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Str dung Quy trinh chung VI va hop chit theo Vi du diéu ché 7g 1am din xuit
phenol thich hop va 2-(4-metylpiperazin-1-yl)etanol 1am din xuét ruou thich hop, sau
d6 thily phan hop chit trung gian dugc tao thanh theo Quy trinh chung VII, thu dugc
hop chét theo Vi du 62 dudi dang chit dong phan khéng dbi quang rira giai trude.
HRMS tinh dugce cho C31H36CIN5O3S: 593,2227, phét hién dugce: 594,2313 (M+H).
Hop chit theo Vi du 63 thu dwoc dudi dang chit ddng phan khong ddi quang rira giai
sau. HRMS tinh dugc cho C31HzsCINsO3S: 593,2227, phat hién duge: 594,2304
(M+H).

Vi du 64: N-((5S4)-5-{3-clo-2-metyl-4-[3-(4-metylpiperazin-1-yl)propoxy] phenyl}-6-
etylthieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

St dung Quy trinh chung VI va hop chit theo Vi du diéu ché 7gd1 1am din
xult phenol thich hop va 3-(4-metylpiperazin-1—yl)propah-l-ol lam din xudt ruou
thich hop, sau d6 thay phan hop chit trung gian dugc tao thanh theo Quy trinh chung
VII, thu duwoc hop chit theo Vi du 64. HRMS tinh dugc cho C3H3sCINsOsS:
607,2384, phét hién duoc: 608,2444 (M+H). ’

Vi du 65: N-((584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-[5-
(metoxycarbonyl)-4-metylfuran-2-yl]thieno[2,3-d]pyrimidin-4-yl)-2-metoxy-D-
phenylalanin

va

Vi du 66: N-((5Ra)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-[5-
(metoxycarbonyl)-4-metylfuran-2-ylJthieno[2,3-d]|pyrimidin-4-yl)-2-metoxy-D-

phenylalanin

Buéce A: [4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]
thieno[2,3-d]pyrimidin-6-yl]-trimetyl-stannan

Hoa tan 1,97 g 4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]-
phenyl]thieno [2,3-d]pyrimidin (4,50 mmol, tir Buéc A cia Vi du diéu ché 4a) dugc
hoa tan trong 40 mL THF khan trong khi quyén Np, va 1am lanh hdn hop dén -78°C.
Sau d6 bd sung 4,5 mL LDA (9 mmol, dung dich 2M trong heptan, THF va etyl
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benzen) vao va khudy hdn hop & -78°C trong 1 gid. Sau d6 bd sung 13,5 mL dung dich
Me3SnCl (13,5 mmol, 1M trong hexan) vao va hdn hop duge dé 4m dén nhiét do trong
phong. Sau d6 pha losing hdn hop bing dung dich NH4Cl dic va chiét bing dietyl ete.
Pha hitu co dugc lam khé bing Na»SOs, loc va ¢b dich loc trong didu kién ap suét
giam. Sau d6 hoa tan hdn hop trong 60 mL EtOAc, va bd sung 40 mL dung dich NaF
bo hoa vao d6, va khudy hdn hop nay & nhiét d6 trong phong qua dém. Sau d6 loc
hdn hop, cac pha cta dich loc dugce phén ly. Pha nuée duoc chiét bz“mg EtOAc. Lam
kho céc pha hitu co gom lai bﬁng NazSOy4, loc va c6 dich loc trong didu kién ap suét
giam. Tinh ché san phdm thé bing cach sic ky nhanh st dung DCM va MeOH lam
dung méi rira giai dé thu duoc [4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]thieno[2,3-d]pyrimidin-6-yl]-trimetyl-stannan. HRMS tinh dugc cho
C23H30N4OSCLSn: 600,0539, phat hién duge: 601,0584 (M+H).

Buéc B: metyl 5-[4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl]thieno[2,3-d]pyrimidin-6-y1]-3-metyl-furan-2-carboxylat

900 mg [4-clo-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]
thieno[2,3-d]pyrimidin-6-yl]-trimetyl-stannan (1,50 mmol), 657 mg metyl 5-bromo-3-
metyl-furan-2-carboxylat (3 mmol), 29 mg Cul (0,15 mmol), 29 mg Pd(PhCN).Cl,
(0,075 mmol), 46 mg PhsAs (0,15 mmol) va 2 mL NMP duoc khudy & 100°C cho dén
khi khong con thiy sy chuyén héa. Sau d6 pha lodng hdn hop bing EtOAc va rira bang
dung dich NaF bio hoa. Pha nu6c dugc chiét bang EtOAc. Lam khé céc pha hitu co
gom lai béng NaxSOs, loc va cb dich lgc trong diéu kién ap suét giam. Tinh ché san
phim tho béng cach sic ky nhanh sir dung
DCM va MeOH lam dung mdi rira giai dé thu duoc metyl 5-[4-clo-5-[3-clo-2-metyl-4-
[2-(4-metylpiperazin-1-yl)etoxy]phenyl]thieno[2,3-d]|pyrimidin-6-yl]-3-metyl-furan-2-
carboxylat. HRMS tinh dugc cho C7H2sClaN4O4S: 574,1208, phéat hién duogc:
575,1263 (M+H).

Budce C: Vidu 65

St dung Quy trinh chung Ib va metyl 5-[4-clo-5-[3-clo-2-metyl-4-[2-(4-metyl
piperazin-1-yl)etoxy]phenyl]thieno[2,3-d]pyrimidin-6-y1]-3-metyl-furan-2-carboxylat
lam din xudt 4-clo-thieno[2,3-d]pyrimidin thich hop va axit (2R)-2-amino-3-(2-
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metoxyphenyl)propanoic 1am din xuét axit amin thich hop, thu dugc hop chét theo Vi
du 65 dudi dang chit ddng phan khéng dbi quang rira giai truéc. HRMS tinh dugce cho
C37H40CINsO7S: 733,23369, phat hién dugc: 367,6263 (M+2H).

Hop chét theo Vi du 66 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C3HoCINsO7S: 733,23369, phat hién duge: 367,6223
(M+2H).

Vi du 67: N-[6-etyl-5-(3-hydroxy-2-metylphenyl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

St dung Quy trinh chung IId va hop chit theo Vi du didu ché 3a l1am din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hgp va 2-metyl-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenol 1am d&n xuét axit boronic thich hop, thu dwoc hop chét theo
Vi du 67 du6i dang hdn hop cta cac chit ddng phan khéng ddi quang. HRMS tinh
duoc cho C24H23N303S: 433,1460, phat hién dwoc: 434,1545 va 434,1535 (M+H).

Vi du 68:  N-[6-etyl-5-(3-flo-2-metylphenyl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

Str dung Quy trinh chung Ila va hop chét theo Vi du diéu ché 3a lam din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hgp va axit (3-flo-2-metyl-phenyl)boronic lam
dAn xuét axit boronic thich hop, thu dugc hop chét theo Vi du 68 dudi dang hdn hop
clia cic chit dong phan khéng d6i quang. HRMS tinh dugc cho Ca4H2FN30:S:
435,1417, phat hién dugc: 436,1489 va 436,1484 (M+H).

Vi du 69: N-[6-etyl-(554)-5-(3-flo-2-metylphenyl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 70: N-[6-etyl-(5R4)-5-(3-flo-2-metylphenyl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin
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Céc chit ddng phan khéng dbi quang theo Vi du 68 dugc phan tach bang cach
sic ky didu ché pha do sir dung dung dich nuéc NHsHCO;3 25 mM va axetonitril lam
dung méi rira giai. Hop chéit theo Vi du 69 thu dugc duéi dang chit ddng phan khong
d6i quang rira giai truéc. HRMS tinh dwoc cho Ca4H2FN30,S: 435,1417, phét hién
dugc: 436,1481 (M+H).

Hop chét theo Vi du 70 thu dwoc du6i dang chit dong phan khong dbi quang rira giai
sau. HRMS tinh dugc cho Ca4H»FN30,S: 435,1417, phat hién dugc: 436,1498
(M+H).

Vi du 71: N-[6-etyl-5-(1 H-indol-7-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin,
chit ddng phéan khong d6i quang 1

va

Vi du 72: N-[6-etyl-5-(1 H-indol-7-yl)thieno[2,3-d]|pyrimidin-4-yl]-D-phenylalanin,
chit ddng phan khong dbi quang 2

Str dung Quy trinh chung ITa va hop chit theo Vi du diéu ché 3a lam din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hop va 7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-y1)-1H-indol 1am d&n xuét axit boronic thich hop, thu duoc hdn hop ciia cic chat
ddng phan khéng dbi quang. Cac chit ddng phan nay dwoc tach bang cich sic ky didu
ché pha dao sir dung dung dich nu6c TFA 0,1% va axetonitril 1am dung moi rira giai.
Hop chét theo Vi du 71 thu dwoc du6i dang chit ddng phan khong dbi quang rira giai
trugc. HRMS tinh dwgc cho CasH2oN4O2S: 442,1463, phat hién dugc: 443,1540
(M+H).

Hop chét theo Vi du 72 thu duoc dudi dang chit ddng phan khéng dbi quang rira giai
sau. HRMS tinh dugc cho C25sH22N40,S: 442,1463, phat hién dugc: 443,1537 (M+H).

Vi du 73: N-[6-etyl-(5S4)-5-(1 H-indol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 74: N-[6-etyl-(5R4)-5-(1 H-indol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin
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Céc chit dong phan khong dbi quang clia hop chét theo Vi du diéu ché 7h dugc
phan tach bang céch sic ky diéu ché pha dao sir dung dung dich nuéc TFA 0,1% va
axetonitril 1am dung méi rira giai. Hop chét theo Vi du 73 thu duoc duéi dang chét
ddng phan khéng dbi quang rira giai trudc. HRMS tinh dugc cho CasHzN4O:S:
442,1463, phat hién dugc: phat hién dugc: 443,1529 (M+H).

Hop chét theo Vi du 74 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh duoc cho C2sH2N40,S: 442,1463, phat hién duoc: 443,1538 (M+H).

Vi du 75: N-[6-etyl-(5S4)-5-(3-metoxy-2-metylphenyl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 76: N-[6-etyl-(5Rs)-5-(3-metoxy-2-metylphenyl)thieno[2,3-d]|pyrimidin-4-yl1]-D-

phenylalanin

Str dung Quy trinh chung IIb va hop chét theo Vi du didu ché 3a lam din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hgp va 2-(3-metoxy-2-metyl-phenyl)-4,4,5,5-
tetrametyl—l,3,2-dioxaborolan lam d3n xuit axit boronic thich hqp,‘ st duhg
DME:nuoc 5:1 thay cho 2-Me-THF, va phan tach céc chit ddng phan khong dbi quang
bing cach sic ky diéu ché pha dao st dung dung dich nuéc NHHCO; 25 mM va
axetonitril 1am dung moi rira giai, thu duoc hop chét theo Vi du 75 dudi dang chét
ddng phan khéng d6i quang rtra giai truéc. HRMS tinh duge cho CasHasN3O03S:
447,1617, phat hién duogc: 448,1701 (M+H).

Hop chét theo Vi du 76 thu dugc dudi dang chit ddng phan khong d6i quang rira giai
sau. HRMS tinh dugc cho C2sHasN30s3S: 447,1617, phat hién dugc: 448,1672 (M+H).

Vi du 77: N-[(5Ra)-5-(2-clo-3-metylpyridin-4-yl)-6-etylthieno[2,3-d] pyrimidin-4-yl]-
D-phenylalanin

va

Vi du 78 N-[(584)-5-(2-clo-3-metylpyridin-4-yl)-6-etylthieno[2,3-d] pyrimidin-4-yl]-
D-phenylalanin ‘ ’ o
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Str dung Quy trinh chung IIb va hop chét theo Vi du diéu ché 3a 1am din xuit
5-iodo-thieno[2,3-d] pyrimidin thich hgp va 2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin 1am din xuét axit boronic thich hop, st dung DME:nuéc
5:1 thay cho 2-Me-THF, va phén tich cc chit ddng phan khéng d6i quang bing cach
sic ky didu ché pha dao st dung dung dich nuéc TFA 0,1% va axetonitril 1dm dung
mdi rira gidi, thu duge hop chét theo Vi du 77 duéi dang chét ddng phan khong d6i
quang rura giai trudc. HRMS tinh duoc cho CasHa1CIN4O2S: 452,1074, phét hién duoc:
453,1158 (M+H).

Hop chét theo Vi du 78 thu dwoc dudi dang chit ddng phan khéng dbi quang rira giai
sau. HRMS tinh dugc cho C23H21CIN4O2S: 452,1074, phat hién dugc: 453,1165
(M+H).

Vi du 79: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin

St dung Quy trinh chung IIb va hop chét theo Vi du diéu ché 3a 1am din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hgp va 4,4,5,5-tetrametyl-2-(1-naphtyl)-1,3,2-
dioxaborolan 1am d4n xuét axit boronic thich hop, thu duge hdn hop ciia céc chét ddng
phan khéng dbi quang. H3n hop céc chit ddng phan nay dugc tinh ché bing cach sic
ky diéu ché pha do str dung dung dich nuéc TFA 0,1% va axetonitril 1am dung méi
rira giai, thu dugc hop chét theo Vi du 79 duéi dang hdn hop clia cac chit ddng phan
khong dbi quang. HRMS tinh dugc cho CarHasN30,S: 453,1511, phat hién dugc:
454,1580 va 454,1580 M+H). ‘

Vi du 80: N-[6-etyl-5-(quinolin-5-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung ITa va hop chét theo Vi du diéu ché 3a 1am din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hop va 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)quinolon 1am d&n xuét axit boronic thich hop, thu dwgc hdn hop ciia cac chit
ddng phan khong di quang. Hdn hop ndy duoc tinh ché bing cach séc ky diéu ché
pha dao st dung dung dich nuéc NH4OAc 40 mM (pH = 4, dugc diéu chinh bing
AcOH) va axetonitril 1am dung méi rira giai. Hop chét theo Vi du 80 thu dugc dudi
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dang hdn hop cia céc chit ddng phan khong dbi quang. HRMS tinh dugc cho
C26H22N4028S: 454,1463, phat hién dugc: 455,1554 va 455,1518 (M+H).

Vi du 81: N-[6-etyl-(5S,)-5-(isoquinolin-4-yl)thieno[2,3-d]|pyrimidin-4-y1]-D-
phenylalanin

va

Vi dl_i 82: N-[6-etyl-(5R,)-5-(isoquinolin-4-yl)thieno[2,3-d]|pyrimidin-4-yl]-D-

phenylalanin

Budc A: 4-clo-6-etyl-5-(4-isoquinolyl)thieno[2,3-d]pyrimidin

Str dung Quy trinh chung Ilc va hop chit theo Vi du diéu ché 2a lam 5-iodo-
thieno[2,3-d] pyrimidin thich hop va 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)isoquinolin 1am din xuét axit boronic thich hop, thu dwoc 4-clo-6-etyl-5-(4-
isoquinolyl)thieno[2,3-d] pyrimidin. |
'H NMR (500 MHz, DMSO-de) &: 9,46 (s, 1H), 8,93 (s, 1H), 8,50 (s, 1H), 8,26 (m,
1H), 7,74 (m, 2H), 7,42 (m, 1H), 2,65 (q, 2H), 1,14 (t, 3H).
HRMS tinh dugc cho C17H12CIN3S: 325,0440; phat hién: 326,0502 (M+H).

Budc B: N-[6-etyl-5-(isoquinolin-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin
Str dung Quy trinh chung Ia, san phdm cta Buéc A 1am din xudt 4-clo-
thieno[2,3-d]pyrimidin thich hop va D-phenylalanin 1am d4n xuft axit amin thich hop,
thu dugc N-[6-etyl-5-(isoquinolin-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin
du6i dang hdn hop ciia cac chit ddng phan khong d6i quang. Céc chit ddng phan nay
duogc tach bang cach sic ky didu ché pha déo sir dung nudc va axetonitril 1am dung
mdi rira giai. Hop chit theo Vi du 81 thu dwgc dudi dang chit ddng phan khéng dbi
quang rira giai truée. HRMS tinh duge cho CasH22N4O2S: 454,1463, phét hién duogc:
455,1526 (M+H).
Hop chét theo Vi du 82 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C26H22N10S: 454,1463, phat hién dugce: 455,1538 (M+H).

Vi du 83: N-[6-etyl-(5S4)-5-(1-metyl-1H-indol-7-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin
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va
Vi du 84: N—[6-efyl-(5Ra)-5-(l-metyl-1H-indol-7-y1)thieno[2,3-d]pyrimidin—4-y1]-D-

phenylalanin

Str dung Quy trinh chung IIb va hop chét theo Vi du didu ché 3a 1am din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hgp va 1-metyl-7-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)indole 1am dAn xuét axit boronic thich hgp, thu dwoc hdn hop cia
céc chit ddng phan khong d6i quang. Céc chit ddng phén nay dugc tich bing cach sic
ky diéu ché pha dao st dung dung dich nuéc NHsOAc 40 mM (pH = 4, duoc didu
chinh bang AcOH) va axetonitril 1am dung mdi rira giai. Hop chét theo Vi du 83 thu
dugc dudi dang chit ddng phan khong dbi quang rira giai truée. HRMS tinh duge cho
Ca6H24N4028S: 456,1620, phat hién duogc: 457,1671 (M+H).

Hop chét theo Vi du 84 thu dugc duéi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C26H22N40,S: 456,1620, phat hién duoc: 457,1701 (M+H).

Vi du 85: N-[6-etyl-(5S4)-5-(3-metyl-1H-indol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 86: N-[6-etyl-(5R,)-5-(3-metyl-1H-indol-4-yl)thieno[2,3-d]pyrimidin-4-y1]-D-

phenylalanin

St dung Quy trinh chung Ilc va hop chat theo Vi du didu ché 3a lam din xuAt
5-iodo-thieno[2,3-d] pyrimidin thich hop va 3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-indol 1am din xuét axit boronic thich hop, thu dwoc hdn hop
ctia cac chit ddng phan khéng dbi quang. Cac chit ddng phan khong ddi quang nay
duoc tich bang cach sic ky didu ché pha déo sir dung dung dich nuéc NHsOAc 40
mM (pH = 4, dugc diéu chinh bing AcOH) va axetonitril Idm dung méi rira giai.
HRMS tinh dugc cho Ca6H24N40,S: 456,1620, phat hién duoc: 457,1691 (M+H).

Hop chét theo Vi du 86 thu dugc duéi dang chit ddng phan khong ddi quang rira giai
sau. HRMS tinh dugc cho C26H24N40,S: 456,1620, phat hién duoc: 457,1688 (M+H).
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Vi du 87: N-[6-etyl-5-(1-metyl-1H-indazol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

Str dung Quy trinh chung ITa va hop chét theo Vi du diéu ché 3a lam din xudt
5-iodo-thieno[2,3-d] pyrimidin thich hgp va 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)indazol 1am din xuét axit boronic thich hop, thu dugc hop chit theo
Vi du 87 du6i dang hdn hop cta cac chit ddng phan khong d6i quang. HRMS tinh
duge cho CasH23Ns02S: 457,1572, phat hién dugc: 458,1646 va 458,1648 (M+H).

Vi du 88: N-[6-etyl-(5S,)-5-(1-metyl-1H-indazol-7-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin |

va

Vi du 89: N-[6-etyl-(5R,)-5-(1-metyl-1H-indazol-7-yl)thieno[2,3-d]pyrimidin-4-yl1]-D-

phenylalanin

Str dung Quy trinh chung ITa va hop chét theo Vi du didu ché 3a 1am din xuit
5-iodo-thieno[2,3-d] pyrimidin thich hop va axit (1-metylindazol-7-yl)boronic lam din
xuét axit boronic thich hop, thu duoc hop chét theo Vi du 88 dudi dang chét dong
phan khong d8i quang rira giai truéc. HRMS tinh duge cho CasH23N202S: 457,1572,
phat hién duogc: 458,1641 (M+H).

Hop chit theo Vi du 89 thu dwoc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh duogc cho CasH23N20,S: 457,1572, phat hién dugc: 458,1634 (M+H).

Vi du 90: N-[(5S54)-5-(3-clo-4-hydroxy-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-
4-yl]-D-phenylalanin

va

Vi du 91: N-[(5R,)-5-(3-clo-4-hydroxy-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-
4-yl]-D-phenylalanin

500 mg hop chét theo Vi du diéu ché 7e (1,12 mmol) va 157 mg NCS (1,173

mmol) dwoc hda tan trong 30 mL THF va khudy hdn hop & 60°C qua dém. Dung méi

dwoc bay hoi trong diéu kién 4p suét giam va tinh ché cin con lai bang cach sic ky
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nhanh st dung heptan va EtOAc 1am dung méi rira giai d& thu dugc metyl 2-[[5-(3-
clo-4-hydroxy-2-metyl-phenyl)-6-etyl-thieno[2,3-d]pyrimidin-4-ylJamino]-3-phenyl-
propanoat duéi dang hdn hop clia cac chit ddng phan khong dbi quang (cting véi cac
chit ddng phan ving khac). H3n hop thé duoc thiy phén theo Quy trinh chung VII.
Céc chit ddng phan khong dbi quang dugc tinh ché va phén tach bing céch sic ky
diéu ché pha d4o str dung dung dich nuéc NHsHCO3 25 mM va axetonitril 1am dung
mdi rira giai. Thu duoc hop chét theo Vi du 90 duéi dang chit ddng phan khong ddi
quang rura gidi sau. HRMS tinh dugc cho Ca4H22CIN3O3S: 467,1070, phét hién duogc:
468,1153 (M+H).

Hop chét theo Vi du 91 thu dwoc duéi dang chit ddng phan khéng dbi quang rira giai
trudc. HRMS tinh dugc cho C24H22CIN3OsS: 467,1070, .phét hién duogc: 468,1143
(M+H).

Vi du 92 ° N-[(5Rq)-5-(2,3-diclophenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 93:  N-[(5S.)-5-(2,3-diclophenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

St dung Quy trinh chung Ila va hop chit theo Vi du diéu ché 3a 1am din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hop va axit (2,3-diclophenyl)boronic 1am din
xut axit boronic thich hop, str dung Xantphos thay cho "BuPAd,, thu dugc hdn hop
clia céc chit ddng phan khong dbi quang. Céc chit ddng phan khong dbi quang nay
duoc tach bing cach sic ky diéu ché pha dao sir dung dung dich nuéc TFA 0,1% va
axetonitril 1am dung méi rira giai, thu duoc hop chit theo Vi du 92 dudi dang chit
ddng phan khéng dbi quang rira giai trude. HRMS tinh dugc cho Ca3HioCLN30,S:
471,0575, phat hién dugc: 472,0667 (M+H).

Hop chit theo Vi du 93 thu dugc duéi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C23HioClaN302S: 471,0575, phat hién duge: 472,0654
(M+H).
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Vi du 94: N-[(5R.)-5-(3,4-diclo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-D-
phenylalanin

va

Vi du 95: N-[(58.)-5-(3,4-diclo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

St dung Quy trinh chung IIb va hop chét theo Vi du diéu ché 3a lam din xuét
5-iodo-thieno[2,3-d] pyrimidin thich hgp va axit (3,4-diclo-2-metyl-phenyl)boronic
lam dAn xuét axit boronic thich hop, sir dung Xantphos 1am phdi tir thay cho Q-Phos
va DME:nuéc 4:1 thay cho 2-Me-THF, thu dugc hdn hop cia céc chit déng phan
kh(‘)ng d6i quang. Cac chét ddng phan khong ddi quang nay dugc tach b%mg cach sic
ky didu ché pha dao sir dung dung dich nuéc TFA 0,1% va axetonitril lam dung méi
rira giai, thu dugc hop chét theo Vi du 94 dudi dang chit ddng phan khong dbi quang
rira giai trude. HRMS tinh duge cho CaqHaiCLN30,S: 485,0731, phat hién dugc:
486,0816 (M+H).

Hop chét theo Vi du 95 thu dugc dudi dang chit ddng phan khong di quang rira giai
sau. HRMS tinh dugc cho C24H21CIbN302S: 485,0731, phat hién duoc: 486,0797
(M+H).

Vi du 96: N-[(5R4)-5-(3-bromo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 97: N-[(5S4)-5-(3-bromo-2-metylphenyl)-6-etylthieno[2,3-d|pyrimidin-4-yl]-D-

phenylalanin

St dung Quy trinh chung Ila va hop chét theo Vi du didu ché 3a lam din xuit
5-iodo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du didu ché B7 lam din
xuét axit boronic thich hop, thu duge hdn hop cia cdc chit dbng phan khéng dbi
quang. Cac chit ddng phan khong d6i quang nay dugc tach bing cach sic ky diéu ché
pha déo st dung dung dich nuéc NH4OAc 40 mM (pH = 4, duoc didu chinh bing

AcOH) va axetonitril 1dm dung méi rira giai. Hop chit theo Vi du 96 thu duoc duéi
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dang chit ddng phan khéng dbi quang rira giai truéc. HRMS tinh dwoc cho
C24H22BrN30:S: 495,0616, phat hién dugc: 496,0673 (M+H).

Hop chét theo Vi du 97 thu dwoc duéi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho Ca4H2BrN3O2S: 495,0616, phat hién dugc: 496,0687
(M+H).

Vi du 98: N-[6-etyl-5-(1 H-indazol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung ITa va hop chit theo Vi du didu ché 3a 1am din xuit
5-iodo-thieno[2,3-d] pyrimidin thich hop v axit 1 H-indazol-4-ylboronic 1am din xut
axit boronic thich hgp, sau d6 tinh ché san phdm thé bing céch sic ky diéu ché pha
dao st dung dung dich nudc TFA 0,1% va axetonitril lam dung mdi rira giai, thu duoc
hop chit theo Vi du 98 dudi dang hdn hop cia cac chit ddng phan khéng d6i quang.
HRMS tinh dugc cho C24H21N50,S: 443,1416, phat hién dugc: 444,1485 va 444,1481
(M+H). |

Vi duy 99: N-[6-etyl-5-(quinolin-8-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung IId va hop chit theo Vi du didu ché 3a lam din xut
5-iodo-thieno[2,3-d] pyrimidin thich hop va axit 8-quinolylboronic 1am din xut axit
boronic thich hop, thu dugc hop chét theo Vi du 99 dudi dang hdn hop clia cac chit
ddng phan khéng dbi quang. HRMS tinh duoc cho CasHzsN4O2S: 454,1463, phat hién
dugc: 455,1558 (M+H).

Vi du  100:  N-[6-etyl-(5R.)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-y1]-D-
phenylalanin ' ' o . : :

va

Vi du 101:  N-[6-etyl-(5S.)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl1]-D-

phenylalanin

Phén tach cic chdt ddng phan khoéng d6i quang ctia hop chét theo Vi du 79,
bang cach str dung phuong phép séc ky didu ché pha dao sir dung dung dich nuéc TFA
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0,1% va axetonitril lJam dung mdi rira giai, thu dugc hop chit theo Vi du 100 dudi
dang chit ddng phin khong ddi quang rira giai truéc. HRMS tinh duoc cho HRMS
tinh dugc cho C27H23N3028: 453,1511, phat hién dugc: 454,1596 (M+H).

Hop chit theo Vi du 101 thu dwoc dudi dang chit ddng phan khéng d6i quang rira giai
sau. HRMS tinh dugc cho HRMS tinh dugc cho C27H23N302S: 453,1511, phét hién
dugc: 454,1577 (M+H).

Vi du 102: N-[6-etenyl-(5Sq)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 103: N-[6-etenyl-(5Rs)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

Str dung Quy trinh chung Ia va hop chét theo Vi du diéu ché 4w 1am din xut 4-
clo-thieno[2,3-d] pyrimidin thich hgp va D-phenylalanin 1am din Xuét axit amin thich
hop, thu duoc hop chit theo Vi du 102 duéi dang chit dong phan khong d6i quang rira
giai trudc. HRMS tinh dugce cho C27H21N30,S: 451,1354, phat hién duogc: 452,1411
(M+H). |
Hop chét theo Vi du 103 thu dwoc dudi dang chit ddng phan khong dbi quang ria giai
sau. HRMS tinh dugc cho C27H21N30:S: 451,1354, phat hién dugc: 452,1412 (M+H).

Vi du  104:  N-[(58.)-5-(naphtalen-1-yl)-6-((1Z)-prop-1-en-1-yl)thieno[2,3-d]
pyrimidin-4-yl]-D-phenylalanin

va

Vi du  105:  N-[(5Ra)-5-(naphtalen-1-yl)-6-((1Z)-prop-1-en-1-yl)thieno[2,3-d]
pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4x 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va D-phenylalanin 1am dn xut axit amin thich
hop, thu duoc hdn hop clia cac chit ddng phan khéng dbi quang. Céc chit ddng phan
khéng dbi quang nay duoc tach bing cach sic ky didu ché pha déo sir dung dung dich
nuéec NH4OAc 40 mM (pH = 4, duge diéu chinh bing AcOH) va axetonitril 1am dung
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méi rira gidi. Hop chét theo Vi du 104 thu duoc dudi dang chit dong phan khéng dbi
quang rira giai trude. HRMS tinh dugce cho CasH23N302S: 465,1511, phét hién dugc:
466,1577 M+H).

Hop chét theo Vi du 104 ciing chita 55% hop chit theo Vi du 108.

Hop chét theo Vi du 105 thu duge dudi dang chit ddng phan khong déi quang rira giai
sau. HRMS tinh dugc cho C28H23N30,S: 465,1511, phat hién dugc: 466,1578 (M+H).
Hop chét theo Vi du 105 ciing chira 55% hop chét theo Vi du 109.

Vi du 106: N-[(5S.)-5-(naphtalen-1-yl)-6-(prop-1-en-2-yl)thieno[2,3-d]pyrimidin-4-
yl]-D-phenylalanin

va

Vi du 107: N-[(5R.)-5-(naphtalen-1-yl)-6-(prop-1-en-2-yl)thieno[2,3-d]pyrimidin-4-
yl]-D-phenylalanin

Str dung Quy trinh chung Ia va hop chit theo Vi du diéu ché 4y 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va D-phenylalanin lam din xuit axit amin thich
hop, thu duoc hdn hop cia cac chit ddng phan khéng ddi quang. Céc chét d6ng phan
khong dbi quang nay dugc tach bing cach sic ky diéu ché pha dao sir dung dung dich
nuée NH4OAc 40 mM (pH = 4, duge diéu chinh bing AcOH) va axetonitril 1am dung
mdi rira giai. Hop chét theo Vi du 106 thu duoc duéi dang chit déng phan khong dbi
quang rira giai trude. HRMS tinh dugc cho CasH23N30,S: 465,1511, phat hién duoc:
466,1581 (M+H).

Hop chét theo Vi du 107 thu dugc du6i dang chit ddng phén khong dbi quang rira giai
sau. HRMS tinh dugc cho C28H23N30:S: 465,1511, phat hién dugc: 466,1597 (M+H).

Vi du 108:  N-{(5S.)-5-(naphtalen-1-yl)-6-[(1E)-prop-1-en-1-yl]jthieno[2,3-d]
pyrimidin-4-y1}-D-phenylalanin

va ’ |

Vi du 109:  N-{(5R.)-5-(naphtalen-1-yl)-6-[(1 E)-prop-1-en-1-yl]thieno[2,3-d]
pyrimidin-4-y1}-D-phenylalanin
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Str dung Quy trinh chung Ia va hop chét theo Vi du didu ché 4z 1am dén xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va D-phenylalanin 1am din xuAt axit amin thich
hop, thu duge hdn hop clia cic chit ddng phan khéng dbi quang. Céc chét ddng phan
khong dbi quang nay duogc tach bing cach séc ky didu ché pha déo st dung dung dich
nuée NH4OAc 40 mM (pH = 4, dugc didu chinh bing AcOH) va axetonitril 1dm dung
mdi rira giai. Hop chit theo Vi du 108 thu dugc dudi dang chét ddng phan khéng dbi
quang rira giadi trudc. HRMS tinh dugc cho C2sH23N30,S: 465,1511, phat hién duogc:
466,1593 (M+H).

Hop chét theo Vi du 109 thu dwgc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C2gH23N30,S: 465,1511, phat hién dugc: 466,1581 (M+H).

Vi du 110: N-[5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-3-(1 H-
pyrazol-1-yl)alanin

Str dung Quy trinh chung Ic va hop chét theo Vi du didu ché 4j lam din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va metyl 2-amino-3-pyrazol-1-yl-propanoat
hydroclorua 1am din xuét axit amin thich hop, sau d6 thay phén hop chét trung gian
dugce tao thanh theo Quy trinh chung VII, thu duoc hdn hop ctia cic chit ddng phin
khong dbi quang. H8n hop nay dugc tinh ché bing cach séc ky didu ché pha do sir
dung dung dich nuéc TFA 0,1% va axetonitril 1am dung méi rira gidi, va hop chét theo
Vi du 110 thu dwgc dudi dang hdn hop ciia céc chit ddng phan khéng dbi quang.
HRMS tinh dugc cho Ci1H20CINsO2S: 441,1026, phat hién duoc: 442,1120 va
442,1123 (M+H).

Vi du 111: N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-3-
xyclopentyl-D-alanin

va

Vi du 112: N-[(55.)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-3-
xyclopentyl-D-alanin | ' S

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4j 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-xyclopentyl-propanoic
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1am din xuét axit amin thich hop, thu dwoc hdn hop ciia céc chit ddng phan khong dbi
quang. Céc chit ddng phan khong dbi quang nay dugc tach bing cach séc ky didu ché
pha dao str dung dung dich nudc TFA 0,1% va axetonitril lam dung méi rira gidi. Hop
chit theo Vi du 111 thu duoc duéi dang chit ddng phin khong dbi quang rira giai
truge. HRMS tinh dugc cho CasHzsCIN3O2S: 443,1434, phat hién duoc: 444,1519
(M+H).

Hop chét theo Vi du 112 thu dwoc du6i dang chit ddng phan khong d6i quang rira giai
sau. HRMS tinh dugc cho Ca3HasCIN3O2S: 443,1434, phat hién dugce: 444,1518
(M+H).

Vi du 113: N-[(58:)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 114: N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

Sir dung Quy trinh chung Ila va hop chit theo Vi du diéu ché 3a lam din xuit
5-iodo-thieno[2,3-d] pyrimidin thich hgp va axit (3-clo-2-metyl-phenyl)boronic lam
dAn xuét axit boronic thich hop, thu dugc hdn hop ciia cac chit ddng phan khong dbi
quang. Cac chit ddng phan khong dbi quang nay duoc tach bing cach sic ky diéu ché
pha d4o str dung dung dich nuéc NHsOAc 40 mM (pH = 4, duoc diéu chinh b%mg
AcOH) va axetonitril 1am dung méi rira giai. Hop chat theo Vi du 113 thu dugc duéi
dang chit ddng phin khong dbi quang rira giai trudc. HRMS tinh duge cho
C24H22CIN3028S: 451,1121, phat hién duge: 452,1192 (M+H).

Hop chét theo Vi du 114 thu dwoc du6i dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho Ca4H22CIN3O2S: 451,1121, phat hién duge: 452,1174
(M+H).

Vi du 115: N-[(58.)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-L-

phenylalanin

va
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Vi du 116: N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-L-

phenylalanin

Str dung Quy trinh chung Ib va hop chit theo Vi du didu ché 4j 1am dn xuit 4-
clo-thieno[2,3-d] pyrimidin thich hop va L-phenylalanin lam din xuit axit amin thich
hop, thu duoc hdn hop clia cic chit ddng phan khong dbi quang. Céc chit ddng phan
khong d6i quang nay duoc tach bang cach sic ky didu ché pha dao st dung dung dich
nuée TFA 0,1% va axetonitril 1am dung méi rira giai. Hop chét theo Vi du 115 thu
duoc dudi dang chit ddng phan khong ddi quang rira giai truée. HRMS tinh duoc cho
C24H22CIN302S: 451,1121, phat hién duge: 452,1207 (M+H).

Hop chét theo Vi du 116 thu duoc dudi dang chét ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CH22CIN30.S: 451,1121, phat hién dugc: 452,1183
(M+H).

Vi du 117: N-[(5Rs)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-3-
xyclohexyl-D-alanin

va

Vi du 118: N-[(5S4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-3-

xyclohexyl-D-alanin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4j 1am dén xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-xyclohexyl-propanoic
Jam dAn xut axit amin thich hop, thu duoc hdn hop ctia céc chit ddng phan khong dbi
quang. Céc chét ddng phan khéng dbi quang nay dugc tich bing cach sic ky diéu ché
pha dao str dung dung dich nuéc TFA 0,1% va axetonitril lam dung mdi rira gidi. Hop
chit theo Vi du 117 thu dugc dudi dang chit ddng phan khéng dbi quang rira giai
trude. HRMS tinh dugc cho Ca4HasCIN3O2S: 457,1591, phat hién dugc: 458,1672
(M+H).

Hop chit theo Vi du 118 thu dugc dudi dang chit ddng phan khéng ddi quang rira giai
sau. HRMS tinh dugc cho C24H2sCIN3O2S: 457,1591, phat hién duoc: 458,1663
(M+H).
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Vi du 119: N-[5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-alpha-
metyl-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-2-metyl-3-phenyl-
propanoic 1am din xuét axit amin thich hop, thu dugce hdn hop cua céc chit ddng phan
khong dbi quang. HOn hop nay duoc tinh ché bing cach sic ky diéu ché pha dao st
dung dung dich nudc TFA 0,1% va axetonitril 1am dung méi rira gidi. Thu dugc hop
chit theo Vi du 119 duéi dang hdn hop ctia cic chit déng phan khong dbi quang.
HRMS tinh dugc cho CzsH24CIN3O2S: 465,1278, phat hién dugce: 466,1372 va
466,1356 (M+H).

Vi du 120: N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-2-
hydroxy-D-phenylalanin

va

Vi du 121: N-[(5S.)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-2-
hydroxy-D-phenylalanin '

Str dung Quy trinh chung Ib, hop chit theo Vi du didu ché 4j 1am din xuét 4-
clo-thieno[2,3-d]  pyrimidin = thich hop, va axit (2R)-2-amino-3-(2-
hydroxyphenyl)propanoic 1am dan xuét axit amin thich hop, thu dugc hdn hop ciia cac
chét ddng phan khéng dbi quang. Cac chét ddng phan khong dbi quang ndy dwoc tach
bang céch sic ky diéu ché pha dao sir dung dung dich nuée TFA 0,1% va axetonitril
1am dung moéi rira giai. Thu dugc hop chét theo Vi du 120 duéi dang chit ddng phan
khong d6i quang rira giai trudec. HRMS tinh dugc cho C24H22CIN303S: 467,1070, phat
hién duoc: 468,1135 (M+H).

Hop chét theo Vi du 121 thu duoc dudi dang chit ddng phan khéng d6i quang rira giai
sau. HRMS tinh dugc cho Cz4H22CIN303S: 467,1070, phat hién dugc: 468,1162
(M+H).

Vi du 122: (BS)-N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-4-yl]-
beta-hydroxy-D-phenylalanin
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va
Vi du 123: (BS)-N-[(5S4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-4-yl]-
beta-hydroxy-D-phenylalanin

Str dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4j 1am dAn xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va (2R,3S)-3-phenylserin lam d&n xuét axit amin
thich hop, thu duoc hdn hop clia cac chit ddng phan khong dbi quang. Cac chit dong
phéan khong dbi quang nay dugc tach bing cach sic ky diéu ché pha dao sir dung dung
dich nuéc TFA 0,1% va axetonitril 1am dung méi rira gii. Hop chét theo Vi du 122
thu dwoc duéi dang chit ddng phan khéng ddi quang rira giai trude. HRMS tinh dugc
cho C24H2CIN303S: 467,1070, phat hién duge: 468,1151 (M+H).

Hop chét theo Vi du 123 thu dugc dudi dang chit ddng phan khong ddi quang rira giai
sau. HRMS tinh dugc cho Co4H22CIN3O3S: 467,1070, phat hién duoc: 468,1133
(M+H).

Vi du 124: (BR)-N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-4-yl]-
beta-hydroxy-L-phenylalanin

va

Vi du 125: (BR)-N—[(SSa)-S-(3-clob-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-4-yl]-
beta-hydroxy-L-phenylalanin

Str dung Quy trinh chung Ib va hop chit theo Vi du didu ché 4j 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2S,3R)-2-amino-3-hydroxy-3-
phenylpropionic 1am din xuét axit amin thich hop, thu dwgc hdn hop cla cac chét
ddng phan khong dbi quang. Céc chét ddng phén khéng ddi quang niy dugc tach béng
cach sic ky didu ché pha dao sir dung dung dich nuéc TFA 0,1% va axetonitril 1am
dung mdi rira giai. Hop chit theo Vi du 124 thu dugc dudi dang chét ddng phan khong
d6i quang rira giai truge. HRMS tinh dugce cho Co4H22CIN303S: 467,1070, phét hién
duogc: 468,1144 (M+H). |
Hop chét theo Vi du 125 thu dugc dudi dang chit ddng phan khong d6i quang rira giai
sau. HRMS tinh dirqc cho C24H22CIN303S: 467,1070, phat hién duogc: 468,1153
(M+H).
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Vi du 126: N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]|pyrimidin-4-yl]-2-
xyano-D-phenylalanin

va

Vi du 127 N-[(5Sa)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-2-

xyano-D-phenylalanin

St dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am dan xuét 4-
clo-thieno[2,3-d] pyrimidin  thich hgp va  axit (2R)-2-amino-3-(2-
xyanophenyl)propanoic 1am din xuét axit amin thich hop, thu duoc hdn hop ciia céc
chét ddng phan khéng dbi quang. Céc chit ddng phan khong ddi quang ndy duoc tich
bang cach sic ky diéu ché pha dao sir dung dung dich nwéc TFA 0,1% va axetonitril
1am dung mdi rira giai. Hop chét theo Vi du 126 thu dugc duéi dang chit ddng phan
khong dbi quang rira giai trude. HRMS tinh duoc cho CasHz1CIN4O2S: 476,1074, phét
hién duoc: 477,1129 (M+H).

Hop chét theo Vi du 127 thu dugc du6i dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CasHaiCIN4O,S: 476,1074, phat hién dwoc: 477,1134
(M+H).

Vi dy 128: N-[(5R.)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-2-
metoxy-D-phenylalanin .

va

Vi du 129: N-[(5S.)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-2-

metoxy-D-phenylalanin

Str dung Quy trinh chung Ic va hop chét theo Vi du didu ché 4j 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(2-metoxy-
phenyl)propanoic 1am din xuit axit amin thich hop, thu dugc hdn hop clia cic chét
ddng phan khéng d6i quang. Céc chit ddng phan khong dbi quang nay dugc tich bing
cach sic ky diéu ché pha dao sir dung dung dich nuéc TFA 0,1% va axetonitril 1am

dung moi rira giai. Hop chit theo Vi du 128 thu duoc dudi dang chit ddng phan khong
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d6i quang rira giai trudec. HRMS tinh dugc cho CasH24CIN3OsS: 481,1227, phat hién
duogc: 482,1320 (M+H). o B
Hop chit theo Vi du 129 thu dwoc dudi dang chit ddng phan khong d6i quang rira giai
sau. HRMS tinh dugc cho CzsH24CIN3O3S: 481,1227, phat hién duoc: 482,1319
(M+H).

Vi du 130: N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d|pyrimidin-4-yl]-2,6-
diflo-D-phenylalanin

va

Vi du 131: N-[(5S4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-2,6-
diflo-D-phenylalanin .

St dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4j 1am din xuéit 4-
clo-thieno[2,3-d]  pyrimidin thich hgp va axit (2R)-2-amino-3-(2,6-
diflophenyl)propanoic 1am din xuét axit amin thich hop, thu dugc hdn hop cia cac
chét ddng phan khong d6i quang. Céc chit ddng phén khong dbi quang nay dugc tach
bing cach séic ky diéu ché pha dao sir dung dung dich nuéc TFA 0,1% va axetonitril
1am dung méi rira giai. Hop chét theo Vi du 130 thu dwoc duéi dang chét ddng phan
khong dbi quang rira giai truée. HRMS tinh duoc cho CoaHzoCIF2N30,S: 487,0933,
phat hién duogc: 488,1009 (M+H).

Hop chét theo Vi dy 131 thu duoc dudi dang chit dong phan khéng dbi quang rira giai
sau. HRMS tinh dugc cho C24H20CIF2N302S: 487,0933, phat hién duoc: 488,1020
(M+H). ‘

Vi du 132: axit (2R)-2-{[(5R4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-
4-yllamino}-3-(1H-indol-4-yl)propanoic

va

Vi du 133: axit (2R)-2-{[(5S,)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-
4-yllamino}-3-(1H-indol-4-yl)propanoic

Str dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4j 1am dn xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(1H-indol-4-
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yl)propanoic hydroclorua 1am din xuét axit amin thich hop, thu dugc hdn hop ciia céc
chét ddng phan khéng dbi quang. Céc chit ddng phan khong dbi quang nay duoc tach
bing céach sic ky didu ché pha dio st dung dung dich nuéc TFA 0,1% va axetonitril
1am dung mai rira giai. Hop chét theo Vi du 132 thu dwoc du6i dang chit ddng phan
khong dbi quang rira giai truée. HRMS tinh duoc cho CasHzsCIN4O2S: 490,1230, phat
hién dugc: 491,1289 (M+H).

Hop chét theo Vi du 133 thu dugc dudi dang chét ddng phan khong di quang rira giai
sau. HRMS tinh dugc cho CsH23CIN4O,S: 490,1230, phat hién dugce: 491,1309
(M-+H).

Vi du 134: 2-carbamoyl-N-[(554)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]
pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am dn xuét 4-
clo-thieno[2,3-d] = pyrimidin = thich hgp va axit (2R)-2-amino-3-(2-
carbamoylphenyl)propanoic 1am din xuét axit amin thich hop, thu dugc hén hop ca
céc chit ddng phan khong dbi quang. Cac chit ddng phan khong dbi quang ndy dugc
tach bang cach sic ky diéu ché pha déo st dung dung dich nuéc TFA 0,1% va
axetonitril lam duhg mdi rira gidi. Hop chét theo Vi du 134 thu dugc dudi dang chét
ddng phan khong dbi quang rira giai sau. HRMS tinh duge cho CasHasCIN4OsS:
494,1179, phat hién dugc: 495,1255 (M+H).

Vi du 135: N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-2-
nitro-D-phenylalanin

va

Vi du 136: N-[(5S54)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-2-

nitro-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4j 1am din xut 4-
clo-thieno[2,3-d] =~ pyrimidin  thich hop va  axit  (2R)-2-amino-3-(2-
nitrophenyl)propanoic 1dm din xuét axit amin thich hop, thu dugc hdn hop cia céc

chit ddng phan khéng d6i quang. Céc chit ddng phan khéng d6i quang niy dugc tach
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bang céch sic ky diéu ché pha dao sir dung dung dich nuéc TFA 0,1% va axetonitril
1am dung moéi rira giai. Hop chét theo Vi du 135 thu dwoc dudi dang chit ddng phan
khong dbi quang rira giai truée. HRMS tinh duoc cho Ca4Hz1CIN4O4S: 496,0972, phat
hién dugc: 497,1026 (M+H).

Hop chit theo Vi du 136 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C2H21CIN4O4S: 496,0972, phat hién duge: 497,1045
(M+H).

Vi du 137: N—[(SRa)-S-(3-clo-2-mety1phenyl)-6-etylthieno[2,3-d]pyrimidin—4-yl]-2-
(triflometyl)-D-phenylalanin

va

Vi du 138: N-[(58:)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-2-
(triflometyl)-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am din xuét 4-
clo-thieno[2,3-d]  pyrimidin = thich hop va axit (2R)-2-amino-3-[2-
(triflometyl)phenyl]propanoic lam din xuét axit amin thich hop, thu dwoc hdn hop clia
céc chit ddng phan khéng dbi quang. Cac chit ddng phan khéng dbi quang nay dugc
tach bang cach sic ky didu ché pha ddo st dung dung dich nuéc TFA 0,1% va
axetonitril lJam dung mdi rira gidi. Hop chét theo Vi du 137 thu duoc dudi dang chét
ddng phan khong d6i quang rira giai trudc. HRMS tinh dugc cho CasHaiCIF3N30,S:
519,0995, phat hién dugc: 520,1068 (M+H).

Hop chét theo Vi du 138 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh duoc cho CasHa1CIF3N302S: 519,0995, phat hién dugc: 520,1047
(M+H).

Vi du 139: 2-bromo-N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d] pyrimidin-
4-yl]-D-phenylalanin

va

Vi du 140: 2-bromo-N—[(5Sa)-5-(3-élo-2-mety1pheny1)-6-etylthieno[2,3-d] pyrimidin-
4-yl]-D-phenylalanin ' ‘
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Str dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4j 1am din xut 4-
clo-thieno[2,3-d]  pyrimidin  thich hgp va  axit (2R)-2-amino-3-[2-
bromophenyl]propanoic 1am din xuét axit amin thich hop, thu dugc hdn hop ctia céc
chit ddng phan khong ddi quang. Cac chét ddng phan khéng dbi quang nay dugc tich
bing cach sic ky didu ché pha dao sir dung dung dich nuéc TFA 0,1% va axetonitril
lam dung méi rira giai. Hop chit theo Vi du 139 thu dwoc du6i dang chét ddng phan
khong dbi quang rira giai trude. HRMS tinh dugce cho CaqHziCIBrN302S: 529,0226,
phat hién dugc: 530,0312 (M+H).

Hop chét theo Vi du 140 thu duoc duséi dang chat dong phan khong ddi quang rira giai
sau. HRMS tinh dugc cho C24H21CIBrN3O2S: 529,0226, phat hién duge: 530,0294
(M+H).

Vi du 141: N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-2-[2-
(dimetylamino)-2-oxoetoxy]-D-phenylalanin

va

Vi du 142: N-[(5S4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-2-[2-

(dimetylamino)-2-oxoetoxy]-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am din xuit 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chit theo Vi du diéu ché A9 1am din xuét
axit amin thich hop, thu dugc hdn hop cta cic chit ddng phan khong dbi quang. Cac
chit ddng phan khong dbi quang nay dugc tach bang cach sic ky didu ché pha dio sir
dung dung dich nuéc TFA 0,1% va axetonitril 1am dung méi rira giai. Hop chét theo
Vi du 141 thu dugc dudi dang chit ddng phén khong d6i quang rira giai trude. HRMS
tinh dugc cho C28H29CIN4O4S: 552,1598, phat hién dugc: 553,1694 (M+H).

Hop chét theo Vi du 142 thu dwoc duéi dang chit ddng phan khong ddi quang rira giai
sau. HRMS tinh dugc cho CasHaoCIN4O4S: 552,1598, phat hién duge: 553,1673
(M+H).

Vi du 143: N-[(5Rs)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]|pyrimidin-4-yl]-2-(2-

xyclopentyletoxy)-D-phenylalanin

va
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Vi du 144: N-[(58.)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-2-(2-
xyclopentyletoxy)-D-phenylalanin '

Str dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4j 1am dn xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du diéu ché A10 1am din
xuét axit amin thich hop, thu dugc hdn hop cta céc chit ddng phan khéng d6i quang.
Cac chét ddng phan khong dbi quang nay dugc tach bing cach sic ky diéu ché pha dao
st dung dung dich nuéc TFA 0,1% va axetonitril lam dung moéi rira giéi. Hop chit
theo Vi du 143 thu dugc dudi dang chit ddng phan khéng dbi quang rira giai trude.
HRMS tinh dugc cho C31H34CIN303S: 563,2009, phat hién dugc: 564,2106 (M+H).
Hop chit theo Vi du 144 thu dugc duéi dang chit ddng phan khong dbi quang ria giai
sau. HRMS tinh dugc cho C31Hz4CIN3O3S: 563,2009, phat hién dugc: 564,2101
(M+H).

Vi du 145: N—[(5Rg)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-2-(2-
phenyletoxy)-D-phenylalanin ‘

va

Vi du 146: N-[(5S,)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-2-(2-
phenyletoxy)-D-phenylalanin

St dung Quy trinh chung Ib va hop chit theo Vi du didu ché 4j 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du diéu ché A1l 1am din
xudt axit amin thich hop, thu duoc hdn hop ciia cac chit ddng phan khong ddi quang.
Céc chit ddng phan khéng dbi quang nay duogc tach bing cach sic ky didu ché pha dao
st dung dung dich nudc TFA 0,1% va axetonitril lam dung mdi rira giai. Hop chét
theo Vi du 145 thu duoc dudi dang chit ddng phan khong dbi quang rira giai trude.
HRMS tinh dugc cho C3:H30CIN3O3S: 571,1696, phat hién duoc: 572,1769 (M+H).
Hop chit theo Vi du 146 thu dugc duéi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C32H3oCIN3O3S: 571,1696, phat hién dugc: 572,1763
(M+H).
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Vi du 147: N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-2-(3-
phenylpropoxy)-D-phenylalanin

va :
Vi du 148: N-[(5S4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1}-2-(3-
phenylpropoxy)-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4j 1am dén xuit 4-
clo-thieno[2,3-d] pyrimidin thich hgp va hop chét theo Vi du didu ché A12 1am din
xuét axit amin thich hop, thu dugc hdn hop cta céc chit ddng phan khéng dbi quang.
Céc chét ddng phan khéng d6i quang nay duoc tich bing cach sic ky diéu ché pha dao
sir dung dung dich nuéc TFA 0,1% va axetonitril 1am dung méi rira giai. Hop chit
theo Vi du 147 thu dugc dudi dang chit ddng phan khéng dbi quang rira giai trude.
HRMS tinh dugc cho C33H32CIN303S: 585,1853, phat hién duge: 586,1917 (M+H).
Hop chét theo Vi du 148 thu duoc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh duogc cho C33H32CIN3OsS: 585,1853, phat hién duoc: 586,1906
(M+H).

Vi du 149: 2-[(3-clobenzyl)oxy]-N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etyl thieno[2,3-
d]pyrimidin-4-y1]-D-phenylalanin

va

Vi du 150: 2-[(3-clobenzyl)oxy]-N-[(5S4)-5-(3-clo-2-metylphenyl)-6-etyl thieno[2,3-
d|pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am din xuit 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chét theo Vi du diéu ché A13 lam din
xuét axit amin thich hop, thu dwoc hdn hop ciia céc chit ddng phén khong d6i quang.
Céc chét ddng phan khong dbi quang nay duoc tach bing cach sic ky didu ché pha dio
st dung dung dich nuéc TFA 0,1% va axetonitril 1am dung méi rira giai. Hop chat
theo Vi du 149 thu dugc dudi dang chit ddng phén khong d8i quang rira giai trudc.
HRMS tinh dugc cho C31H27CLN3038S: 591,1150, phét hién dugc: 592,1211 (M+H).
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Hop chét theo Vi du 150 thu duoc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C31H27CLaN303S: 591,1150, phat hién duwgc: 592,1234
(M+H).

Vi du 151: N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-3-
pyridin-2-yl-D-alanin

va

Vi du 152: N-[(5S54)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-3-
pyridin-2-yl-D-alanin

St dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4j 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(2-pyridyl)propanoic
1am d&n xuét axit amin thich hop, thu dwoc hdn hop ctia cac chit ddng phén khéng dbi
quang. Céc chit ddng phan khéng d6i quang nay dugc tach bing cach sic ky didu ché
pha dao str dung dung dich nudc TFA 0,1% va axetonitril lam dung méi rira giai. Hop
chit theo Vi du 151 thu duoc duéi dang chit déng phan khéng dbi quang ria giai
trudc. HRMS tinh dugc cho C3H21CIN4O,S: 452,1074, phat hién dugc: 453,1146
(M+H). ‘

Hop chét theo Vi du 152 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho Cx3HziCIN4O2S: 452,1074, phat hién dugc: 453,1135
(M+H). ' |

Vi du 153: N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-2-[2-
(4-metylpiperazin-1-yl)etoxy]-D-phenylalanin '
va

Vi du 154: N-[(554)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-2-[2-
(4-metylpiperazin-1-yl)etoxy]-D-phenylalanin

St dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chit theo Vi du didu ché A14 lam din
xuét axit amin thich hop, thu dugc hdn hop ciia cac chit ddng phéan khong dbi quang.

Céc chét d6ng phan khéng d6i quang nay dugc tach bing cach sic ky diéu ché pha dao
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str dung dung dich nuéc TFA 0,1% va axetonitril lam dung méi rira giai. Hop chét
theo Vi du 153 thu dugc dudi dang chit ddng phan khong dbi quang rira giai trude.
HRMS tinh duoc cho C31H36CIN5O3S: 593,2227, phat hién dugc: 594,2297 (M+H).
Hop chét theo Vi du 154 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugce cho C3iH3CINsOsS: 593,2227, phat hién dugc: 594,2289
(M+H).

Vi du 155: N-[(5Rq)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-yl1]-2-[2-
(dimetylamino)etoxy]-D-phenylalanin

va

Vi du 156: N-[(5S4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-2-[2-
(dimetylamino)etoxy]-D-phenylalanin

Stt dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va hop chit theo Vi du diéu ché A15 lam din
Xuét axit amin thich hop, thu duge hdn hop ctia céc chit ddng phén khdng ddi quang.
Cac chit ddng phan khéng d6i quang nay dugc tach bing cach séc ky didu ché pha dao
sit dung dung dich nuéc TFA 0,1% va axetonitril 1am dung méi rira giai. Hop chét
theo Vi du 155 thu dugc duéi dang chét ddng phan khong ddi quang rira giai trudc.
HRMS tinh dugc cho C2sH31CIN4O3S: 538,1805, phat hién dugc: 539,1890 (M+H).
Hop chit theo Vi du 156 thu dwgc dudi dang chit ddng phén khong d6i quang rira giai
sau. HRMS tinh dugc cho CygH31CIN4OsS: 538,1805, phat hién dugc: 539,1887
(M+H).

Vi du 157: N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-2-[3-
(dimetylamino)propoxy]-D-phenylalanin

va

Vi du 158: N-[(5S4)-5-(3-clo-2-metylphenyl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-2-[3-
(dimetylamino)propoxy]-D-phenylalanin

St dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4j 1am din xuit 4-
clo-thieno[2,3-d] pyrimidin thich hop v& hop chit theo Vi du didu ché A16 lam din
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xuét axit amin thich hop, thu dwgc hdn hop ciia céc chit dong phan khéng dbi quang.
Céc chit ddng phén khong dbi quang nay duoc tach bing cach sic ky diéu ché pha dao
sir dung dung dich nudc TFA 0,1% va axetonitril 1am dung méi rira gidi. Hop chét
theo Vi du 157 thu dugc. du6i dang chit ddng phan khéng dbi quang rira giai trudc.
HRMS tinh dugc cho C2oH33CIN4O3S: 552,1962, phat hi¢n dugc: 553,2043 (M+H).
Hop chét theo Vi du 158 thu dugc dudi dang chit ddng phan khéng d6i quang rira giai
sau. HRMS tinh dugc cho CoH33CIN4O3S: 552,1962, phat hién duogc: 553,2053
(M-+H).

Vi du 159: 3-xyclopropyl-N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

alanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k lam dn xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-xyclopropyl-propanoic
lam dAn xuét axit amin thich hop, thu dugc hdn hop ciia cac chit ddng phan khong dbi
quang. Cac chét ddng phan khong dbi quang nay duoc tach bing cach sic ky didu ché
pha dao s dung dung dich nuéc TFA 0,1% va axetonitril lam dung mdi rira giai. Hop
chit theo Vi du 159 thu dugc du6i dang hdn hop cia cac chit ddng phan khong dbi
quang. HRMS tinh dugc cho C24H23N302S: 417,1511, phat hién dugc: 418,1570
(M+H). '

Vi du 160: axit (2R)-{[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]amino}
(phenyl)etanoic, chit ddng phan khong dbi quang 1

va

Vi du 161: axit (2R)-{[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]amino}
(phenyl)etanoic, chit ddng phan khong dbi quang 2

St dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k lam din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-2-phenyl-axetic lam d&n
xuit axit amin thich hop, st dung DMA 1am dung méi thay cho DMSO, thu dwogc hdn
hop ctia céc chit ddng phan khong d6i quang. Céc chit ddng phan khong dbi quang
nay duoc tach bang cach sic ky diéu ché pha dao sir dung dung dich nuéc TFA 0,1%
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va axetonitril 1am dung méi rira giai. Hop chét theo Vi du 160 thu dugc dudi dang chit
ddng phan khong dbi quang rira giai trudc. HRMS tinh dwoc cho Ca6H2iN30,S:
439,1354, phat hién dugc: 440,1428 (M+H).

Hop chét theo Vi du 161 thu duoc duéi dang chit déng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C26H21N302S: 439,1354, phat hién dugc: 440,1412 (M+H).

Vidu 162: N-[6-etyl-(5S,)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-3-pyridin-3-
yl-D-alanin

va

Vi du 163: N-[6-etyl-(5Ra)-5-(naphtalen-1-yl)thieno[2,3-d]|pyrimidin-4-yl]-3-pyridin-
3-yl-D-alanin

Sir dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am d&n xut 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(3-pyridyl)propanoic
1dm dén xuét axit amin thich hop, thu dwoc hdn hop cta cac chit ddng phan khong dbi
quang. Cac chit ddng phén khong dbi quang niy duoc tich bing cach sic ky diéu ché
pha d4o str dung dung dich nuéc NHsOAc 40 mM (pH = 4, duge didu chinh bing
AcOH) va axetonitril 1dm dung moi rira giai. Hop chét theo Vi du 162 thu duoc dudi
dang chit ddng phin khéng dbi quang rira giai truéc. HRMS tinh duge cho
C26H22N402S: 454,1463, phat hién duge: 455,1520 (M+H).

Hop chét theo Vi dy 163 thu duoc dudi dang chét ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C26H22N40,S: 454,1463, phat hién dugce: 455,1536 (M+H).

Vi du 164: 3-xyclohexyl-N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

alanin

Str dung Quy trinh chung Ia va hop chét theo Vi du diéu ché 4k lam din xuéit 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-xyclohexyl-propanoic
1am din xuét axit amin thich hop, thu dugc hdn hop ctia céc chit ddng phan khong dbi
quang. HOn hop ndy duoc tinh ché bing cach sic ky diéu ché pha dao str dung dung
dich nu6c HCOOH 0,02% va axetonitril 1am dung méi rira giai. Hop chét theo Vi du
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164 thu dugc dudi dang hdn hop ctia cic chit ddng phan khong d6i quang. HRMS tinh
dugc cho Ca7H29N30:S: 459,1980, phat hién dugc: 460,2042 (M+H).

Vi du 165: 3-xyclohexyl-N-[6-etyl-(5R4)-5-(naphtalen-1-yl)thieno[2,3-d] pyrimidin-4-
yl]-D-alanin

va

Vi du 166: 3-xyclohexyl-N-[6-etyl-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d] pyrimidin-4-
yl]-D-alanin

Céc chit déng phan khong dbi quang cta hop chét theo Vi du 164 duogc tich
bang cach séc ky diéu ché pha d4o sir dung dung dich nuéc NH4OAc 40 mM (pH = 4,
dugc diéu chinh bing AcOH) va axetonitril 1dm dung méi rira giai. Hop chét theo Vi
du 165 thu duogc dudi dang chit ddng phan khong ddi quang rira giai truée. HRMS
tinh dugc cho C27H20N302S: 459,1980, phat hién dugc: 460,2043 (M+H).
Hop chét theo Vi du 166 thu dugc dudi dang chét ddng phan khong déi quang rira giai
sau. HRMS tinh dugc cho C27H29N30,S: 459,1980, phat hién duoc: 460,2058 (M+H).

Vi du 167: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-2-metyl-D-
phenylalanin, ch4t ddng phan khong dbi quang 1

va

Vi du 168: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-2-metyl-D-
phenylalanin, chit ddng phan khong di quang 2

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va D-2’-metylphenylalanin 1am din xuét axit
amin thich hop, thu dugc hdn hop cia céc chit ddng phan khong ddi quang. Céc chit
ddng phan khéng d6i quang nay dugc tach bing cach séc ky diéu ché pha dao sir dung
dung dich nudc NH4OAc 40 mM (pH = 4, duoc diéu chinh bing AcOH) va axetonitril
lam dung moi rira gidi. Hop chit theo Vi du 167 thu duoc dudi dang chit ddng phan
khong dbi quang rira giai trude. HRMS tinh dugc cho CasHasN3O2S: 467,1667, phét
hién duoc: 468,1747 (M+H).
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Hop chét theo Vi du 168 thu dugc duéi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CasH25N302S: 467,1667, phat hién dugc: 468,1748 (M+H).

Vi du 169: axit (2R)-2-{[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d|pyrimidin-4-yl]

amino }-4-phenylbutanoic

Str dung Quy trinh chung Ia va hop chét theo Vi du didu ché 4k 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-4-phenyl-butanoic lam din
xuét axit amin thich hop, thu dwoc hdn hop cta cdc chit dong phén khong d6i quang.
Hdn hop nay dugc tinh ché bang cach sic ky diéu ché pha d4o sir dung dung dich nuéc
HCOOH 0,02% v axetonitril 1am dung méi rira gidi. Hop chét theo Vi du 169 thu
dugc dudi dang hdn hop clia cac chit ddng phan khéng dbi quang. HRMS tinh dugc
cho C2sHasN30,S: 467,1667, phat hién dugc: 468,1731 (M+H).

Vi du 170: axit (2R)-2-{[6-etyl-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]
amino }-4-phenylbutanoic

va

Vi du 171: axit (2R)-2-{[6-etyl-(5R.)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]

amino}-4-phenylbutanoic

Céc chat ddng phan khéng ddi quang ctia hop chét theo Vi du 169 dugc tach
bang cach sic ky didu ché pha d4o sir dung dung dich nuée NH4OAc 40 mM (pH = 4,
dugc diéu chinh bing AcOH) va axetonitril 1am dung méi rira giai. Hop chit theo Vi
Vdu 170 thu duge dudi dang chit ddng phan khong d6i quang rira giai truéc. HRMS
tinh dugc cho C2sH25N30.S: 467,1667, phat hién dugc: 468,1733 (M+H).
Hop chét theo Vi du 171 thu duoc dudi dang chét ddng phan khéng d6i quang rira giai
sau. HRMS tinh dugc cho CagH25N30.S: 467,1667, phat hién dugc: 468,1726 (M+H).

Vidu 172: N-[6-etyl-(5R4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-tyrosin

va

Vi duy 173: N-[6-etyl-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-y1]-D-tyrosin
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Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am din xuét 4-
clo-thieno[2,3-d]  pyrimidin  thich hgp va  axit (2R)-2-amino-3-(4-
hydroxyphenyl)propanoic 1am d&n xuét axit amin thich hop, sir dung DMA 1am dung
mbi thay cho DMSO, thu dugc hdn hop ciia cac chit ddng phan khong dbi quang. Céc
chit ddng phan khong d6i quang nay duogc tach bang cach sic ky diéu ché pha dao s
dung dung dich nuéc TFA 0,1% va axetonitril 1am dung mai rira giai. Hop chét theo
Vi du 172 thu dugc dudi dang chit ddng phan khong dbi quang rira giai trudc. HRMS
tinh dugc cho C27H23N3038: 469,1460, phat hién duoc: 470,1539 (M+H).

Hop chét theo Vi du 173 thu dwgc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C27H23N303S: 469,1460, phat hién dugc: 470,1534 (M+H).

Vi du 174: N-[6-etyl-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-hydroxy-
D-phenylalanin

va

Vi du 175: N-[6-etyl-(5R.)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-hydroxy-
D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am din xuét 4-
clo-thieno[2,3-d]  pyrimidin  thich hop va axit (2R)-2-amino-3-(2-
hydroxyphenyl)propanoic 1am din xuét axit amin thich hop, thu dugc hdn hop cta cac
chit ddng phan khong d6i quang. Cac chét ddng phan khéng dbi quang nay dugc tach
bang cach séc ky didu ché pha dao sir dung dung dich nudec NH4OAc 40 mM (pH = 4,
duogc diéu chinh bing AcOH) va axetonitril 1am dung méi rira giai. Hop chét theo Vi
du 174 thu duoc duéi dang chit ddng phan khong d6i quang rira giai trudc. HRMS
tinh dugc cho C27H23N3038S: 469,1460, phat hién duogc: 470,1546 (M+H).

Hop chit theo Vi du 175 thu dwoc dudi dang chit dong phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C27H23N3038S: 469,1460, phat hién dugc: 470,1520 (M+H).

Vi du 176: N-[6-etyl-(5Ra)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-4-flo-D-

phenylalanin

va
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Vi du 177: N-[6-etyl-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-4-flo-D-

phenylalanin

Sir dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(4-flophenyl)propanoic
lam dn xuét axit amin thich hop, sit dung DMA 1am dung méi thay cho DMSO, thu
dwoc hdn hop cta cac chit ddng phan khong dbi quang. Céc chét ddng phan khéng dbi
quang nay duoc tach biang cach sic ky didu ché pha dao sir dung dung dich nuéc TFA
0,1% va axetonitril 1am dung mdi rira giai. Hop chét theo Vi du 176 thu duoc dudi
dang chit ddng phan khong dbi quang rtra giai truéc. HRMS tinh dwgc cho
C27H22FN302S: 471,1417, phét hién dugce: 472,1493 (M+H).

Hop chét theo Vi du 177 thu duoc dudi dang cht ddng phan khéng ddi quang rira giai
sau. HRMS tinh dugc cho Cz7H2FN30.S: 471,1417, phat hién duoc: 472,1494
(M+H).

Vi du 178: N-[6-etyl-(5R.)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl1]-3-flo-D-
phenylalanin ‘

va

Vi du 179: N-[6-etyl-(5S.)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl}-3-flo-D-

phenylalanin

Sir dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am d&n xut 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(3-flophenyl)propanoic
1am dAn xuét axit amin thich hop, thu duoc hdn hop ctia cic chit ddng phan khong dbi
quang. Cac chit ddng phan khong dbi quang nay duoc tach bing cach sic ky diéu ché
pha dao sir dung dung dich nudc TFA 0,1% va axetonitril 1am dung moi rira giai. Hop
chét theo Vi du 178 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
trude. HRMS tinh dugc cho C7H22FN302S: 471,1417, phat hién duoc: 472,1486
(M+H).

Hop chét theo Vi du 179 thu dugc dudi dang chit ddng phan khéng dbi quang rira giai
sau. HRMS tinh dugc cho Co7H2FN302S: 471,1417, phat hién duogc: 472,1482
(M+H).
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Vi du 180: N-[6-etyl-(5Rs)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-2-flo-D-
phenylalanin

va

Vi du 181: N-[6-etyl-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-2-flo-D-
phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4k 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(2-flophenyl)propanoic
lam dAn xuét axit amin thich hop, st dung DMA lam dung mdi thay cho DMSO, thu
duoc hdn hop ciia cac chit ddng phan khong dbi quang. Cac chét dong phan khong d6i
quang nay dugc tach bing céch sic ky didu ché pha dao sir dung dung dich nuéc TFA
0,1% va axetonitril 1am dung mdi rira giai. Hop chét theo Vi du 180 thu dwoc duéi
dang chit ddng phin khéng d6i quang rira giai truéc. HRMS tinh duoc cho
C27H22FN3028S: 471,1417, phat hién duoc: 472,1501 (M+H). -

Hop chét theo Vi du 181 thu duoc du6i dang chit ddng phan khong ddi quang rira giai
sau. HRMS tinh dugc cho C7H2FN302S: 471,1417, phat hién dugc: 472,1492
(M+H).

Vi du 182: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-

phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am din xuit 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(2-metoxy-
phenyl)propanoic 1am din xuét axit amin thich hop, thu dugc hdn hop cia céc chét
ddng phan khong déi quang. Hon hop niy dwoc tinh ché bing cach sic ky diéu ché
pha ddo st dung dung dich nuéc NHiOAc 40 mM (pH = 4, dugc didu chinh bing
AcOH) va axetonitril 1am dung méi rira giai. Thu dwogc hop chat theo Vi du 182 duéi
dang hdn hop cta cic chit déng phan khong dbi quang. HRMS tinh dugc cho
C2sH25N3038S: 483,1617, phat hién duoc: 484,1682 va 484,1695 (M+H).
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Vi du 183:  2-clo-N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4k 1am dan xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(2-clophenyl)propanoic
1am dAn xuét axit amin thich hop, thu dwoc hdn hop ciia cic chit ddng phén khéng dbi
quang. H8n hop ndy duoc tinh ché bang cach sic ky diéu ché pha d4o sir dung dung
dich nuéc TFA 0,1% va axetonitril 1am dung mdi rira giai. Thu dugc hop chit theo Vi
du 183 dudi dang hdn hop cia cac chit ddng phan khong d6i quang. HRMS tinh duoc
cho Co7H22CIN30,S: 487,1121, phat hién dugc: 488,1198 va 488,1199 (M+H).

Vi du 184:  N-[6-etyl-(5Rs)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
tryptophan

va

Vi du 185:  N-[6-etyl-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
tryptophan

Str dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4k 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(1H-indol-3-
yl)propanoic 1am din xuét axit amin thich hop, sir dung DMA lam dung mdi thay cho
DMSO, thu dugc hdn hop ciia cic chit ddng phan khong ddi quang. Céc chét ddng
phan khong d6i quang nay dugc tach bing cach sic ky didu ché pha dao sir dung dung
dich nuée TFA 0,1% va axetonitril 1am dung méi rira giai. Thu dwoc hop chit theo Vi
du 184 duéi dang chit ddng phan khong dbi quang rira giai truée. HRMS tinh duoc
cho C29H24N40,S: 492,1620, phat hién: 493,1693 (M+H).

Hop chét theo Vi du 185 thu duoc duéi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh duoc cho C29H24N403S: 492,1620, phat hién: 493,1690 (M+H).

Vi du 186: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d|pyrimidin-4-yl]-3-naphtalen-1-yl-

D-alanin, chit ddng phén khong dbi quang 1

va
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Vi du 187: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-3-naphtalen-1-yl-
D-alanin, cht ddng phan khéng dbi quang 2

St dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k lam din xut 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(1-naphtyl)propanoic
1am dAn xut axit amin thich hop, str dung DMA 1am dung mdi thay cho DMSO, thu
dugc hdn hop ctia cac chit ddng phan khong dbi quang. Cac chit ddng phan khéng dbi
quang ndy dugc tich bing cach sic ky diéu ché pha do sir dung dung dich nuéc TFA
0,1% va axetonitril lam dung méi rira gidi. Thu dugc hop chit theo Vi du 186 duéi
dang chit ddng phan khéng d6i quang rira gidi truéc. HRMS tinh dugc cho
C31H25N302S: 503,1667, phét hién dugc: 504,1754 (M+H).

Hop chit theo Vi du 187 thu duoc dudi dang chit ddng phan khong ddi quang rira giai
sau. HRMS tinh dugc cho C31H25N302S: 503,1667, phat hién dugc: 504,1758 (M+H).

Vi du 188: axit (2R)-biphenyl-2-yl{[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-
4-yl]amino}etanoic, chit ddng phan khéng dbi quang 2

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (R)-amino-biphenyl-2-yl-axetic lam din
xut axit amin thich hop, thu dwoc hdn hop ciia cic chit ddng phan khong dbi quang.
Céc chét ddng phan khong dbi quang nay duoc tch bing cach sic ky diéu ché pha dao
str dung dung dich nuéc NH4OAc 40 mM (pH = 4, duoc diéu chinh bing AcOH) va
axetonitril 1am dung méi rira giai. Thu dugc hop chét theo Vi du 188 dudi dang chit
dong phin khéng ddi quang rira gidi sau. HRMS tinh dwoc cho CiHasN30:S:
515,1667, phat hién dugc: 516,1747 (M+H).

Vi du 189: axit (2R)-biphenyl-3-yl{[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-
4-yl]amino}etanoic, chit ddng phan khong dbi quang 1

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am din xuét 4-

clo-thieno[2,3-d] pyrimidin thich hop va axit (R)-amino-biphenyl-3-yl-axetic 1am din

xuét axit amin thich hop, thu dwoc hdn hop cia céc chit ddng phén khong dbi quang.
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Céc chét ddng phén khong d6i quang nay duoc tach bing cach sic ky didu ché pha dao
sit dung dung dich nuéc NH4OAc 40 mM (pH = 4, duoc diéu chinh bing AcOH) v
axetonitril 1am dung méi rira gidi. Thu dugc hop chét theo Vi du 189 dudi dang chit
dong phan khéng dbi quang rira giai trudc. HRMS tinh dugc cho CzHasN30,S:
515,1667, phat hién dugc: 516,1743 (M+H).

Vi du 190: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-histidin

Str dung Quy trinh chung Ia va hop chét theo Vi du diéu ché 4k 1am dén xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(1H-imidazol-4-
yl)propanoic 1am dén xuét axit amin thich hop, thu duoc hdn hop ctia cic chit dong
phan khong dbi quang. Hon hop nay duoc tinh ché bing cach sic ky didu ché pha dao
stt dung dung dich nuéc TFA 0,1% va axetonitril lam dung méi rira gidi. Thu duogc
hop chét theo Vi du 190 duéi dang hdn hop clia cac chit dérig phan khong dbi quang.
HRMS tinh dugc cho C24H21N502S: 443,1416, phat hién dugc: 444,1462 va 444,1471
cho hai chit ddng phan khéng dbi quang nay (M+H). '

Vi du 191: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-3-pyridin-2-yl-D-

alanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(2-pyridyl)propanoic
lam d&n xuét axit amin thich hop, thu dugc hdn hop cia cic chit ddng phan khong déi
quang. H3n hop nay duogc tinh ché bing cach sic ky didu ché pha dao sir dung dung
dich nuéc TFA 0,1% va axetonitril lam dung méi rira giai. Thu dugc hop chét theo Vi
du 191 duéi dang hdn hop cua céc chit ddng phan khong dbi quang. HRMS tinh dugc
cho Ca6H22N4O2S: 454,1463, phét hién duge: 455,1537 va 455,1558 cho hai chét dong
phan khong dbi quang nay (M+H).

Vi du 192: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-3-pyridin-3-yl-D-

alanin
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Sir dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4k 1am dn xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va 3-(3-pyridyl)-D-alanin lam din xuét axit
amin thich hop, thu duoc hdn hop cia cic chit ddng phan khong dbi quang. Hén hop
ndy duoc tinh ché bang cach sic ky diéu ché pha dao st dung dung dich nuéc TFA
0,1% va axetonitril 1am dung méi rira giai. Thu dwoc hop chét theo Vi du 192 duéi
dang hdn hop cua cic chit dong phan khoéng ddi quang. HRMS tinh dugc cho
CasHnN4O2S: 454,1445, phat hién duge: 455,1545 va 455,1553 cho hai chit ddng
phan khéng dbi quang nay (M+H).

Vi du 193: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl1]-3-pyridin-4-yl-D-

alanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4k 1am dén xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(4-pyridyl)-propanoic
1am dAn xuét axit amin thich hop, thu dugc hdn hop ciia cic chit ddng phan khong d6i
quang. Hon hop nay duogc tinh ché bing cach sic ky didu ché pha dao sir dung dung
dich nuéc TFA 0,1% va axetonitril 1am dung méi rira giai. Thu duoc hop chét theo Vi
du 193 duéi dang hdn hop ctia cic chit ddng phan khong d6i quang. HRMS tinh duge
cho CasH2N402S: 454,1440, phét hién duoc: 455,1540 va 455,1545 cho hai chit dong
phan khéng dbi quang nay (M+H).

Vi du 194: N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-1-metyl-D-
histidin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4k lam din xuit 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(1-metylimidazol-4-
yl)propanoic 1am din xuét axit amin thich hop, thu duoc hdn hop clia cic chit ddng
phan khong d6i quang. Hon hop nay dugc tinh ché bing cach sic ky didu ché pha dao
st dung dung dich nuéc TFA 0,1% va axetonitril lam dung méi rira gidi. Thu dugc
hop chét theo Vi du 194 duéi dang hén hop ciia cac chit ddng phan khong ddi quang.
HRMS tinh dugc cho C2sH23Ns502S: 457,1572, phat hién dugce: 458,1641 va 458,1654
cho hai chit ddng phan khong d6i quang nay (M+H).
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Vi du 195: 1-benzyl-N-[6-etyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
histidin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4k 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va axit (2R)-2-amino-3-(1-benzylimidazol-4-
yl)propanoic 1am din xuét axit amin thich hop, thu duge hdn hop clia cac chét ddng
phan khéng dbi quang. HOn hop nay dugc tinh ché bing cach sic ky diéu ché pha dio
st dung dung dich nuéc TFA 0,1% va axetonitril lam dung moi rira gidi. Thu dugc
hop chét theo Vi du 195 dudi dang hén hop ctia cac chit ddng phan khong dbi quang.
HRMS tinh duoc cho C31H27Ns02S: 533,1885, phat hién dugc: 534,1934 va 534,1934
cho hai chit ddng phan khong dbi quang nay (M-+H).

Vi du 196: N-[6-metyl-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-y1]-D-phenylalanin

Str dung Quy trinh chung Ia va hop chit theo Vi du diéu ché 41 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va D-phenylalanin 1am din xuét axit amin thich
hop, thu dugc hdn hop ciia cac chit dong phan khong ddi quang. Hon hop nay dugce
tinh ché bang cach séc ky diéu ché pha dao str dung dung dich nuéc TFA 0,1% va
axetonitril lam dung méi rtra gidi. Thu dugc hop chét theo Vi du 196 duéi dang hdn
hop clia cac chit ddng phan khéng d6i quang. HRMS tinh dugc cho CaHaiN30;S:
439,1354, phat hién dugc: 440,1421 va 440,1429 (M+H).

Vi du 197: N-[6-(hydroxymetyl)-(5R4)-5-(naphtalen-1-yl)thieno[2,3-d] pyrimidin-4-
yl]-D-phenylalanin

va

Vi du 198: N-[6-(hydroxymetyl)-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-
D-phenylalanin

Str dung Quy trinh chung Ia va hop chét theo Vi du didu ché 4m 1am din xudt

4-clo-thieno[2,3-d] pyrimidin thich hop v D-phenylalanin 1dm din xuit axit amin

thich hop, thi duoc hdn hop ciia cdc chit ddng phan khéng dbi quang. Cac chét dong
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phan khong d6i quang nay duoc tach bang céch sic ky didu ché pha dao st dung dung
dich nudc TFA 0,1% va axetonitril 1am dung méi rira giai. Hop chét theo Vi du 197
thu duoc dudi dang chit ddng phan khéng ddi quang rira giai trudc. HRMS tinh dirge
cho C26H21N3038S: 455,1304, phat hién dugc: 456,1356 (M+H).

Hop chét theo Vi du 198 thu dugc dudi dang chit ddng phan khong dbi quang ria giai
sau. HRMS tinh dugc cho C26H21N303S: 455,1304, phat hién dugc: 456,1390 (M+H).

Vi du 199: N-[6-acetyl-(5S54)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 200: N-[6-acetyl-(5R4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

Sir dung Quy trinh chung Ia va hop chit theo Vi du didu ché 4o 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va D-phenylalanin lam dn xuét axit amin thich
hop, thu duge hén hop cta céc chit ddng phan khong d6i quang. Céc chét ddng phan
khong d6i quang nay duge tach bing cach sic ky didu ché pha dao sir dung dung dich
nuéec NHsOAc 40 mM (pH = 4, duoc didu chinh bing AcOH) va axetonitril 1am dung
moi rira giai. Hop chét theo Vi du 199 thu dwoc dudi dang chét ddng phan khong dbi
quang rira giai trudc. HRMS tinh dugce cho Ca7H21N303S: 467,1304, phét hién duoc:
468,1379 (M+H).

Hop chét theo Vi du 200 thu dugc duéi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C27H21N3038S: 467,1304, phat hién duoc: 468,1377 (M+H).

Vi du 201: N-[5-(naphtalen-1-yl)-6-(propan-2-yl)thieno[2,3-d]|pyrimidin-4-yl]-D-
phenylalanin, chit ddng phan khéng déi quang 1

va

Vi du 202: N-[5-(naphtalen-1-yl)-6-(propan-2-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin, chit ddng phén khéng d6i quang 2

Str dung Quy trinh chung Ib va hop chit theo Vi du diéu ché 4q 1am dAn xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va D-phenylalanin 1am d&n xuét axit amin thich
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hop, thu dwoc hdn hop ciia céc chit ddng phan khéng dbi quang. Cac chét ddng phén
khong d6i quang nay dugc tach bing cich sic ky didu ché pha dao st dung dung dich
nuée NH4OAc 40 mM (pH = 4, duoc didu chinh bing AcOH) va axetonitril lam dung
mdi rira giai. Hop chét theo Vi du 201 thu dugc dudi dang chit déng phan khong dbi
quang rura gidi trudec. HRMS tinh dugce cho CagH2sN302S: 467,1667, phat hién duogc:
468,1731 (M+H). _

Hop chat theo Vi du 202 thu dugc dudi dang chit ddng phan khong d6i quang rira giai
sau. HRMS tinh dugc cho CasH25N3028S: 467,1667, phat hién dugc: 468,1720 (M+H).

Vi du 203: N-[6-(1-hydroxyetyl)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin, chit ddng phan khong d6i quang 1

va

Vi du 204: N-[6-(1-hydroxyetyl)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin, chit ddng phan khong d6i quang 2

Str dung Quy trinh chung Ia va hop chit theo Vi du diu ché 4n1 1am din xuét
4-clo-thieno[2,3-d]pyrimidin thich hop va D-phenylalanin 1am din xuét axit amin
thich hop, thu dwgc hdn hop ciia céc chit ddng phan khong dbi quang. Cac chét ddng
phan khong dbi quang nay dugc tach bang cach séc ky diéu ché pha dao sir dung dung
dich nuéc TFA 0,1% va axetonitril 1am dung méi rira giai. Hop chét theo Vi du 203
thu dugc dudi dang chit ddng phan khéng dbi quang rira giai truée. HRMS tinh duge
cho C27H23N3038S: 469,1460, phat hién dugc: 470,1511 (M+H).

Hop chét theo Vi du 204 thu dugc dudi dang cht ddng phan khéng dbi quang rira giai
sau. HRMS tinh dugc cho C27H23N3038S: 469,1460, phat hién dugc: 470,1536 (M+H).

Vi du 205: N-[6-(1-hydroxyetyl)-5-(naphtalen-1-yl)thieno[2,3-d]|pyrimidin-4-yl]-D-
phenylalanin, chit ddng phan khong dbi quang 3

va

Vi du 206: N-[6-(1-hydroxyetyl)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin, chit ddng phan khéng dbi quang 4
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St dung Quy trinh chung Ia va hgp chét theo Vi du diéu ché 4n2 1am din Xuét
4-clo-thieno[2,3-d]pyrimidin thich hop va D-phenylalanin 1am din xuit axit amin
thich hop, thu duoc hdn hop cia cac chit ddng phan khong dbi quang. Cac chit ddng
phan khong d6i quang nay duoc tach bang cach sic ky didu ché pha dao sir dung dung
dich nudc TFA 0,1% va axetonitril 1am dung moéi rira giai. Hop chit theo Vi du 205
thu dwoc dudi dang chét ddng phan khong déi quang rira giai truéc. HRMS tinh duge
cho C27H23N3038S: 469,1460, phat hién dugc: 470,1539 (M+H).

Hop chét theo Vi du 206 thu duoc dudi dang chit ddng phan khong d6i quang rira giai
sau. HRMS tinh dugc cho C27H33N303S: 469,1460, phat hién dugc: 470,1534 (M+H).

Vi du 207: N-[6-(diﬂomety1)-5-(néphtalen-1-yl)thieno [2,3-d]pyrimidin-4-y1]-D-
phenylalanin, chit ddng phan khong d6i quang 1

va

Vi du 208: N-[6-(diflometyl)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin, chit ddng phén khéng d6i quang 2

Str dung Quy trinh chung Ia va hop chét theo Vi du diéu ché 4r 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va D-phenylalanin lam d&n xuét axit amin thich
hop, thu dugc hdn hop cta cac chit ddng phan khong dbi quang. Céc chit ddng phan
khong dbi quang nay dugc tach bing cach sic ky didu ché pha dao sir dung dung dich
nude NH4sOAc 40 mM (pH = 4, duoc diéu chinh bing AcOH) va axetonitril 1am dung
mbi rira giai. Hop chit theo Vi du 207 thu dwoc dudi dang chit ddng phan khong ddi
quang rira giai trudc. HRMS tinh dugc cho CasH19F2N302S: 475,1166, phat hién dugc:
476,1242 (M+H).

Hop chit theo Vi du 208 thu duoc du6i dang chit ddng phan khéng dbi quang ria giai
sau. HRMS tinh dugc cho CaHioF2N302S: 475,1166, phat hién dugce: 476,1244
(M+H).

Vi du 209: N-[6-(2-hydroxypropan-2-yl)-(5Ra)-5-(naphtalen-1-yl)thieno[2,3-d]

pyrimidin-4-yl]-D-phenylalanin

va
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Vi du 210:  N-[6-(2-hydroxypropan-2-yl)-(55.)-5-(naphtalen-1-yl)thieno[2,3-d]
pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung Ia va hop chit theo Vi du diéu ché 4p 1am dAn xuét 4-
clo-thieno[2,3-d] pyrimidin thich hgp va D-phenylalanin 1am din xuét axit amin thich
hop, thu dwgc hdn hop ciia cac chit ddng phan khéng dbi quang. Cac chit ddng phan
khong dbi quang nay duoc tach bang cach sic ky didu ché pha dao st dung dung dich
nuéc TFA 0,1% va axetonitril 1dm dung méi rira gii. Hop chit theo Vi du 209 thu
dugc dudi dang chit ddng phan khéng dbi quang rira giai trude. HRMS tinh dugc cho
C2sH2sN3038S: 483,1617, phat hién dugc: 484,1689 (M+H).

Hop chét theo Vi du 210 thu duoc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C2gH25N303S: 483,1617, phat hién dugc: 484,1704 (M+H).

Vi dy 211: N-[6-iodo-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-phenylalanin

Str dung Quy trinh chung Ia va hop chit theo Vi du diéu ché 4s 1am dn xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va D-phenylalanin 1am dAn xuét axit amin thich
hop, sit dung DMA lam dung méi thay cho DMSO, thu dugc hdn hop clia céc chét
ddng phan khéng d6i quang. Hn hop nay duoc tinh ché bing cach sic ky diéu ché
pha dao st dung dung dich nuéc NHsOAc 40 mM (pH = 4, dugc diéu chinh bang
AcOH) va axetonitril lam dung méi rira giai. Hop chét theo Vi du 211 thu duge duéi
dang hdn hop clia cic chit ddng phin khong dbi quang. HRMS tinh dugc cho
C2sH1sIN30,S: 551,0164, phét hién dugc: 552,0258 (M+H).

Vi du 212: N-[(5R4)-5-(3-clo-2-metylphenyl)-6-etenyl-thieno[2,3-d] pyrimidin-4-yl]-
D-phenylalanin

va

Vi du 213: N-[(554)-5-(3-clo-2-metylphenyl)-6-etenyl-thieno[2,3-d|pyrimidin-4-yl1]-D-

phenylalanin

Str dung Quy trinh chung Ilc va hop chét theo Vi du diéu ché 5a lam din xuit

6-iodo-thieno[2,3-d]pyrimidin thich hop va este pinacol vinylboronat 1am din xuét axit
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boronic thich hop, thu duge hdn hop ciia cc chit ddng phin khéng d6i quang. Céc
chit ddng phan khong di quang nay duoc tich biang cach sic ky diéu ché pha dao sir
dung dung dich nuéc TFA 0,1% v axetonitril 1am dung méi rira gidi. Hop chét theo
Vi du 212 thu dugc dudi dang chit ddng phan khong dbi quang rira giai truéc. HRMS
tinh dugc cho C24H20CIN302S: 449,0965, phat hién dugce: 450,1038 (M+H).

Hop chét theo Vi du 213 thu duoc dudi dang chit ddng phan khéng ddi quang rira giai
sau. HRMS tinh dugc cho CsH20CIN3032S: 449,0965, phat hién duge: 450,1050
(M+H).

Vi du 214:  N-[(5Ra)-5-(3-clo-2-metylphenyl)-6-(prop-1-en-2-yl)thieno[2,3-d]
pyrimidin-4-yl]-D-phenylalanin

va

Vi du 215:  N-[(5S4)-5-(3-clo-2-metylphenyl)-6-(prop-1-en-2-yl)thieno[2,3-d]
pyrimidin-4-y1]-D-phenylalanin | '

Str dung Quy trinh chung Ilc va hop chit theo Vi du diéu ché 5a lam din suft
6-iodo-thieno[2,3-d]pyrimidin thich hgp va 2-isopropenyl-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan lam din xuét axit boronic thich hop, thu dugc hdn hop clia cac chét déng
phan khong d6i quang. Céc chit ddng phan khong dbi quang nay duoc tich bing cach
sic ky diéu ché pha dao st dung dung dich nuéc TFA 0,1% va axetonitril 1am dung
mbi rira giai. Hop chit theo Vi du 214 thu duoc dudi dang chét ddng phan khong dbi
quang rira giai trudc. HRMS tinh dugce cho CasH22CIN3O3S: 463,1121, phat hién dugc:
464,1178 (M+H).

Hop chét theo Vi du 215 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CasH2CIN3O2S: 463,1121, phat hién dugc: 464,1179
(M+H).

Vi du 216: N-[(5Ra4)-5-(3-clo-2-metylphenyl)-6-xyclopropyl-thieno[2,3-d] pyrimidin-
4-yl]-D-phenylalanin

va

Vi du 217: N-[(58,)-5-(3-clo-2-metylphenyl)-6-xyclopropyl-thieno[2,3-d] pyrimidin-4-
yl]-D-phenylalanin
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Str dung Quy trinh chung Ila va hop chét theo Vi du didu ché 5a 1am dn xuét
6-iodo-thieno[2,3-d]pyrimidin thich hop va axit xyclopropylbbronic lam dn xuét axit
boronic thich hqp, va BuuNOH thay cho K2COs, thu duge hdn hop ciia cac chit dong
phan khong d6i quang. Céc chit ddng phan khéng dbi quang nay dugc tach bang cach
séc ky diéu ché pha déo st dung dung dich nuéc TFA 0,1% va axetonitril lam dung
mdi rira giai. Hop chit theo Vi du 216 thu dugce dudi dang chit ddng phan khong dbi
quang rura giai trude. HRMS tinh dugc cho C2sH22CIN302S: 463,1121, phat hién duogc:
464,1177 (M+H).

Hop chit theo Vi du 217 thu dugc dudi dang chét ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CzsH22CIN3O2S: 463,1121, phat hién dugc: 464,1182
(M+H).

Vi du 218: N-[(554)-5-(3-clo-2-metylphenyl)-6-(propan-2-yl)thieno[2,3-d] pyrimidin-
4-yl]-L-phenylalanin

va

Vi du 219: N-[(5R,)-5-(3-clo-2-metylphenyl)-6-(propan-2-yl)thieno[2,3-d] pyrimidin-
4-yl]-L-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4u lam din xuét 4-
clo-thieno[2,3-d]pyrimidin thich hop va L-phenylalanin 1am din xuAt axit amin thich
hop, thu duogc hdn hop cia céc chit ddng phan khong dbi quang. Céc chit ddng phin
khong d6i quang ndy duoc tach bing cach sic ky didu ché pha dao st dung dung dich
nuéec TFA 0,1% va axetonitril 1am dung méi rira gidi. Hop chét theo Vi du 218 thu
dugc dudi dang chit dong phan khéng dbi quang rira giai truée. HRMS tinh dugce cho
C25H24CIN3O2S: 465,1278, phat hién dugc: 466,1371 (M+H).

Hop chét theo Vi du 219 thu dwoc duéi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CasH24CIN3O2S: 465,1278, phat hién dugc: 466,1361
(M+H).

Vi du 220: N-[(5R;)-5-(3-clo-2-metylphenyl)-6-(propan-2-yl)thieno[2,3-d] pyrimidin-
4-yl]-D-phenylalanin
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va
Vi du 221: N-[(584)-5-(3-clo-2-metylphenyl)-6-(propan-2-yl)thieno[2,3-d] pyrimidin-
4-yl]-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du diéu ché 4u 1am din xuét 4-
clo-thieno[2,3-d]pyrimidin thich hgp va D-phenylalanin 1am din xuét axit amin thich
hop, thu dugc hdn hop ctia cac chit ddng phan khong d6i quang. Cac chit ddng phan
khong d6i quang nay duogc tach bing cach sic ky diéu ché pha dao sir dung dung dich
nudc TFA 0,1% va axetonitril 1am dung méi rira giai. Hop chit theo Vi du 220 thu
dugc dudi dang chit ddng phan khong ddi quang rira giai trude. HRMS tinh dugc cho
C25H24CIN302S: 465,1278, phat hién duoc: 466,1348 (M+H).

Hop chit theo Vi du 221 thu dugc dué6i dang chit ddng phén khong dbi quang rira giai
sau. HRMS tinh dugc cho CzsH24CIN3O.S: 465,1278, phéat hién dugc: 466,1350
(M+H).

Vi du 222: N-[(5R4)-5-(3-clo-2-metylphenyl)-6-(propan-2-yl)thieno[2,3-d] pyrimidin-
4-yl]-2-metoxy-D-phenylalanin

va

Vi du 223: N-[(58)-5-(3-clo-2-metylphenyl)-6-(propan-2-yl)thieno[2,3-d] pyrimidin-
4-yl]-2-metoxy-D-phenylalanin

Str dung Quy trinh chung Ib va hop chét theo Vi du didu ché 4u 1am din xuét 4-
clo-thieno[2,3-d]pyrimidin thich hgp va axit (2R)-2-amino-3-(2-metoxyphenyl)-
propanoic 1am d&n xuét axit amin thich hop, thu dugc hdn hop cta cac chit ddng phan
khong d6i quang. Céc chit ddng phan khong dbi quang nay duoc tach bang cch sic
ky diéu ché pha d4o str dung dung dich nuéc TFA 0,1% va axetonitril lam dung méi
rira giai. Hop chét theo Vi du 222 thu duoc dudi dang chét ddng phan khong dbi quang
rira giai trudc. HRMS tinh duge cho CasHasCIN3O3S: 495,1383, phat hién duogc:
496,1460 (M+H). o | o
Hop chit theo Vi du 223 thu dugc du6i dang chit déng phén khong dbi quang rira giai
sau. HRMS tinh dugc cho CasHasCIN3O3S: 495,1383, phat hién duoc: 496,1454
(M+H).
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Vi du 224: N-[(5R.)-5-(3-clo-1H-indol-4-yl)-6-etyl-thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 225: N-[(5S84)-5-(3-clo-1H-indol-4-yl)-6-etyl-thieno[2,3-d]pyrimidin-4-y1]-D-

phenylalanin

522 mg hop chit theo Vi du diéu ché 7h (1 mmol), 164 mg NCS (1,2 mmol), 15
mL CCls va 10 mL THF dugc khudy & nhiét d6 trong phong trong khi quyén N trong
2 gid. Sau d6 hdn hop nay dugc rét vao nude d4 va chiét bing DCM. Lam khd céc pha
hitu co gom lai béng NazS04, loc va cb dich loc trong didu kién ap suét giam. Céc chét
ddng phan khong dbi quang duoc tao thanh duge tach bing cach sic ky didu ché pha
dao st dung dung dich nudc NH4OAc 40 mM (pH = 4, duoc diéu chinh bing AcOH)
va axetonitril 1am dung mdi rira giai. Hop chét theo Vi du 224 thu duoc dudi dang chit
ddng phan khong dbi quang rira giai sau. HRMS tinh dugc cho CasHaiCIN4O:S:
476,1074, phat hién duogc: 477,1133 (M+H).
Hop chét theo Vi du 225 thu duoc dudi dang chit ddng phan khong dbi quang rira giai
truéc. HRMS tinh dugc cho CzsH21CIN4O2S: 476,1074, phat hién dugce: 477,1137
(M+H).

Vi du 226: N-[(5S54)-5-(3-bromo-1H-indol-4-yl)-6-etylthieno[2,3-d]pyrimidin-4-y1]-D-
phenylalanin

va

Vi du 227: N-[(5R4)-5-(3-bromo-1H-indol-4-yl)-6-etylthieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

522 mg hop chét theo Vi du diéu ché 7h (1 mmol), 216 mg NBS (1,2 mmol), 15
mL CCls va 5 mL THF dugc khudy & nhiét d6 trong phong trong khi quyén N» trong 2
gid. Sau d6 hdn hop niy duoc rét vao nude d4 va chiét bang DCM. Lam khd céc pha
hitu co gom lai bz‘?mg NazS04, loc va c6 dich loc trong diéu kién ap sudt giam. Cac chét
ddng phan khéng ddi quang duoc tao thanh dugc tach bing cach sic ky didu ché pha
dao str dung dung dich nuéc NH4sOAc 40 mM (pH = 4, dugc diéu chinh bing AcOH)
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va axetonitril 1am dung mdi rira gi4i. Hop chét theo Vi du 226 thu dwgc dudi dang chit
ddng phan khéng ddi quang rira giai trudec. HRMS tinh dugc cho CasHaiBrN4O;S:
520,0569, phat hién dugc: 521,0653 (M+H).

Hop chét theo Vi dy 227 thu dugc dudi dang chét ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C2sH21BrN4O3S: 520,0569, phat hi€én dugc: 521,0629
(M+H).

Vi du 228: N-[6-etyl-(5S54)-5-(3-iodo-1H-indol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
phenylalanin

va

Vi du 229: N-[6-etyl-(5R4)-5-(3-iodo-1H-indol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

522 mg hop chét theo Vi du diéu ché 7h (1 mmol), 196 mg KOH (3,5 mmol),
15 mL DMF va 267 mg iot (1,05 mmol) dugc khudy & nhiét d6 trong phong trong khi
quyén Ny trong 18 gid. Sau d6 hdn hop ndy duoc rét vao nudc da va dung dich
Na;S203 bo hoa dugc bd sung vao d6. Hdn hop duoc chiét bing DCM, 1am khé céc
pha hitu co gom lai béng NazS0s, loc va ¢6 dich loc trong diéu kién ap suét giam. Cac
chit ddng phan khéng dbi quang duoc tao thanh dugc tach bing cach sic ky didu ché
pha d4o st dung dung dich nuéc NHsOAc 40 mM (pH = 4, dugc didu chinh bing
AcOH) va axetonitril 1am dung méi rira giai. Hop chét theo Vi du 228 thu duoc dudi
dang chit ddng phan khéng d6i quang rira gidi trudéc. HRMS tinh dugc cho
C25H21IN4O,S: 568,043, phat hién dugc: 569,0498 (M+H).
Hop chét theo Vi du 229 thu dugc dudi dang chit dong phan khong d8i quang rira gidi
sau. HRMS tinh dugc cho C25H21IN4O2S: 568,043, phat hién dugc: 569,0502 (M+H).

Vi du 230:  N-((5S4)-5-{3-clo-1-[2-(dimetylamino)etyl]-1 H-indol-4-yl}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

va

Vi du 231 N—((SRa)-S-{3-clo-1-[2-(dimety1amino)etyl]-1H—indol—4-y1}-6-ety1—
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

-148-



28214

Str dung Quy trinh chung VIII va hop chét theo Vi du diéu ché 7i lam d&n xuét
indol thich hgp va 2-(NV,N-dimetylamino)etanol 1am ruou thich hop, thu dugc hop chit
theo Vi du 230 duéi dang chit ddng phan khéng dbi quang rira giai trudc. HRMS tinh
duogc cho CaoH3oCIN50,S: 547,1809, phat hién dugc: 548,1902 (M+H).

Hop chét theo Vi du 231 thu dwoc dudi dang chét ddng phén khong dbi quang rira giai
sau. HRMS tinh dugc cho CaoH30CINsO2S: 547,1809, phat hién dugc: 548,1889
(M+H).

Vi du 232:  N-((5Ra)-5-{3-clo-1-[2-(pyrolidin-1-yl)etyl]-1 H-indol-4-yl}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

va

Vi du  233:  N-((58:)-5-{3-clo-1-[2-(pyrolidin-1-yl)etyl]-1 H-indol-4-yl}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

Str dung Quy trinh chung VIII va hop chét theo Vi du didu ché 7i 1am din xuét
indol thich hgp va 2-pyrolidin-1-yletanol 1am rwou thich hop, thu dugc hgp chit theo
Vi dy 232 dusi dang chét ddng phan khong dbi quang rira giai sau. HRMS tinh dugc
cho C31H32CINsO,S: 573,1965, phat hién dugc: 574,2059 (M+H).

Hop chét theo Vi du 233 thu dugc dudi dang chit ddng phén khong dbi quang rira giai
trudc. HRMS tinh duge cho C31H32CINsO2S: 573,1965, phat hién dugce: 574,2060
(M+H).

Vi du  234:  N-((5R.)-5-{3-clo-1-[2-(piperidin-1-yl)etyl]-1 H-indol-4-y1}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

va

Vi du 235:  N-((584)-5-{3-clo-1-[2-(piperidin-1-yl)etyl]-1 H-indol-4-yl} -6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

Str dung Quy trinh chung VIII va hop chét theo Vi du didu ché 7i 1am din xut
indol thich hop va 2-(1-piperidyl)etanol 1am ruou thich hop, thu dwgc hdn hop cia cac
chét ddng phan khong d6i quang. Cac chit ddng phan khong dbi quang nay dugc tach

bang cach sic ky didu ché pha dao st dung dung dich nuéc TFA 0,1% v axetonitril
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1am dung méi rira giai. Hop chit theo Vi du 234 thu dugc dudi dang chit dong phan
khong dbi quang rtra giai trude. HRMS tinh duoc cho Ca2H34CINsO2S: 587,2122, phat
hién duoc: 588,2201 (M+H).

Hop chét theo Vi du 235 thu dwoc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho Cs2H34CINsO2S: 587,2122, phéat hién duogc: 588,2199
(M+H).

Vi du 236: N-((5Rs)-5-{3-clo-1-[2-(morpholin-4-yl)etyl]-1 H-indol-4-y1}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

va

Vi du 237: N-((5S54)-5-{3-clo-1-[2-(morpholin-4-yl)etyl]-1 H-indol-4-y1}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

Str dung Quy trinh chung VIII va hop chét theo Vi du diéu ché 7i 1am din xuét
indol thich hop va 2-morpholinoetanol 1am rugu thich hgp, thu dugc hop chit theo Vi
du 236 duéi dang chét déng phan khéng dbi quang rira giai sau. HRMS tinh dugc cho
C31H32CIN503S: 589,1914, phat hién dugc: 590,1998 (M+H).
Hop chét theo Vi du 237 thu dugc dudi dang chit ddng phan khong di quang rira giai
trudc. HRMS tinh dugc cho C31H32CINsO3S: 589,1914, phat hién dugce: 590,1994
(M+H).

Vi du 238: N-((58,)-5-{3-clo-1-[2-(4-metylpiperazin-1-yl)etyl]-1 H-indol-4-yl}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

va

Vi du 239: N-((5R4)-5-{3-clo-1-[2-(4-metylpiperazin-1-yl)etyl]-1 H-indol-4-yl1}-6-etyl-
thieno[2,3-d]pyrimidin-4-y1)-D-phenylalanin

Str dung Quy trinh chung VIII va hop chét theo Vi du diéu ché 7i 1am din xut
indol thich hop va 2-(4-metylpiperazin-1-yl)etanol 1am rugu thich hop, thu dugc hop
chét theo Vi du 238 dudi dang chit ddng phan khong ddi quang rira giai truéc. HRMS
tinh dugc cho C3H3sCINGO2S: 602,2231, phat hién dwoc: 603,2312 (M+H).
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Hop chit theo Vi du 239 thu duoc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C3H3sCINgO2S: 602,2231, phat hién duoc: 603,2311
(M-+H).

Vi du 240: N-((58.)-5-{3-clo-1-[3-(4-metylpiperazin-1-yl)propyl]-1H-indol-4-yl}-6-
etyl-thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

va

Vi du 241: N-((5Rs)-5-{3-clo-1-[3-(4-metylpiperazin-1-yl)propyl]-1H-indol-4-yl}-6-
etyl-thieno[2,3-d]pyrimidin-4-yl)-D-phenylalanin

Str dung Quy trinh chung VIII va hop chét theo Vi du diéu ché 7i 1am din xut
indol thich hop va 3-(4-metylpiperazin-1-yl)propan-1-ol 1am rugu thich hgp, thu dugc
hop chét theo Vi du 240 duéi dang chét ddng phan khéng dbi quang rira giai trude.
HRMS tinh dugc cho C33H37CIN6O2S: 616,2387, phat hién duoc: 617,2466 (M+H).
Hop chét theo Vi du 241 thu duoc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CisH37CINeO2S: 616,2387, phat hién dugce: 617,2473
(M+H).

Vi du 242: 3-xyclohexyl-N-[6-etyl-5-(1 H-indol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
alanin, chat ddng phan khéng d6i quang 1

va

Vi du 243: 3-xyclohexyl-N-[6-etyl-5-(1 H-indol-4-yl)thieno[2,3-d]pyrimidin-4-yl]-D-
alanin, chat ddng phan khéng d6i quang 2

Str dung Quy trinh chung Ia va hop chét theo Vi du didu ché 4v 1am din xuét 4-
clo-thie‘no[2,3-d]' pyrimidin thich hop va axit (2R)-2-amino-3-xyclohexyl-propanoic
1am dAn xuét axit amin thich hop, thu dugc hdn hop cta cac chét ddng phan khong dbi
quang. Céc chit ddng phan khong dbi quang nay dugc tach bing cach sic ky diéu ché
pha d4o sir dung dung dich nudc TFA 0,1% va axetonitril 1am dung méi rira giai. Hop
chit theo Vi du 242 thu dugc du6i dang chit ddng phan khéng dbi quang rira giai
truéc. HRMS tinh dugc cho CasH2sN402S: 448,1933, phat hién dugc: 449,1994
(M-+H). ' '
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Hop chét theo Vi du 243 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho C2sH28N402S: 448,1933, phat hién dugc: 449,2006 (M+H).

Vi du 244: N-[(554)-5-(3-clo-1H-indol-4-yl)-6-etyl-thieno[2,3-d]pyrimidin-4-yl]-3-
pyridin-2-yl-D-alanin

va

Vi du 245: N-[(5R.)-5-(3-clo-1H-indol-4-yl)-6-etyl-thieno[2,3-d]|pyrimidin-4-yl]-3-
pyridin-2-yl-D-alanin

St dung Quy trinh chung Ia va hop chét theo Vi du didu ché 7j 1am din xuét 4-
clo-thieno[2,3-d] pyﬁmidin thich hop va axit (2R)-2-amino-3-(2-pyridyl)propanoic
lam dAn xuét axit amin thich hop, thu dwoc hdn hop ciia céc chit ddng phan khéng déi
quang. Céc chét ddng phan khong dbi quang ndy dugc tich bing céch sic ky diéu ché
pha dao sit dung dung dich nuéc NH4OAc 40 mM (pH = 4, dugc diéu chinh bang
AcOH) va axetonitril 1dm dung méi rira giai. Hop chit theo Vi du 244 thu duogc duéi
dang chit ddng phan khong d6i quang rira giai truéc. HRMS tinh duge cho
C24H20CIN502S: 477,1026, phat hién dugc: 478,1087 (M+H).

Hop chit theo Vi du 245 thu duoc duéi dang chit ddng phan khéng dbi quang ria giai
sau. HRMS tinh dugc cho CaqHzoCINsO,2S: 477,1026, phat hién duoc: 478,1089
(M+H).

Vi du 246: N-((5S,)-5-{3-clo-1-[2-(morpholin-4-yl)etyl]-1H-indol-4-yl}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-3-pyridin-2-yl-D-alanin

Buédc A: metyl (2R)-2-[[(5Sa)-5-(3-clo-1H-indol-4-y1)-6-etyl-thieno[2,3-d]pyrimidin-
4-yllamino]-3-(2-pyridyl)propanoat |

Hoa tan 0,13 g hop chét theo Vi du 244 (0,27 mmol) trong 13 mL MeOH, sau
d6 0,3 mL bd sung H2SO4 d4m dic vao va khudy hdn hop & nhiét do trong phong cho
dén khi khong con thdy su chuyén héa. Sau d6 c6 hdn hop nay trong diéu kién 4p suét
giam va bd sung dung dich nuéc NaHCO3 bdo hoa vao va hén hop dugc lic. Thu gom
két tha dugc tao thanh bing cach loc dé thu dugc metyl (2R)-2-[[(554)-5-(3-clo-1H-
indol-4-yl)-6-etyl-thieno[2,3-d] pyrimidin-4-yl}lamino]-3-(2-pyridyl)propanoat.
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Budc B: Vi du 246

Str dung Quy trinh chung VIII va metyl (2R)-2-[[(5S4)-5-(3-clo-1 H-indol-4-y])-
6-etyl-thieno[2,3-d]pyrimidin-4-ylJamino]-3-(2-pyridyl)propanoat 1am din xuét indol
thich hop va 2-morpholinoetanol lam rugu thich hop, thu dugc hop chét theo Vi du
246. HRMS tinh dugc cho C3oH31CINeO3S: 590,1867, phat hién duge: 591,1938
(M+H).

Vi du 247: N-((5Ra)-5-{3-clo-1-[2-(morpholin-4-yl)etyl]-1H-indol-4-y1}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-3-pyridin-2-yl-D-alanin

Budce A: metyl (2R)-2-[[(5Ra)-5-(3-clo-1H-indol-4-yl)-6-etyl-thieno[2,3-d]pyrimidin-
4-yllamino]-3-(2-pyridyl)propanoat

Hoa tan 0,157 g hop chit theo Vi du 245 (0,33 mmol) trong 15 mL MeOH, sau
d6 bbd sung 0,3 mL H2SO4 ddm ddc vao va khqu hdn hop & nhiét d trong phong cho
dén khi khong con thdy sy chuyn héa. Sau d6 ¢6 hdn hop nay trong didu kién 4p suét
giam va bd sung dung dich nudéc NaHCO; bio hoa vao va lic hdn hop. Két tia tao
thanh dugc thu gom bing cach loc dé thu dugc metyl (2R)-2-[[(5Ra)-5-(3-clo-1H-
indol-4-yl)-6-etyl-thieno[2,3-d] pyrimidin-4-yl]amino]-3-(2-pyridyl)propanoat.

Budc B: Vi du 247

St dung Quy trinh chung VIII va metyl (2R)-2-[[(5Ra4)-5-(3-clo-1H-indol-4-yl)-
6-etyl-thieno[2,3-d]pyrimidin-4-ylJamino]-3-(2-pyridyl)propanoat 1am amin thich hop
va 2-morpholinoetanol 1am rugu thich hop, thu dugc hop chét theo Vi dy 247. HRMS
tinh dugc cho C30H31CIN6OsS: 590,1867, phat hién dugc: 591,1918 (M+H).

Vi du 248 : N-((5Sa)-5-{3-clo-1-[2-(4-metylpiperazin-1-yl)etyl]-1H-indol-4-y1}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-3-pyridin-2-yl-D-alanin

Budce A: metyl (2R)-2-[[(5Sa)-5-(3-clo-1H-indol-4-yl)-6-etyl-thieno[2,3-d]pyrimidin-
4-yl]amino]-3-(2-pyridyl)propanoat
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Hoa tan 0,13 g hop chit theo Vi du 244 (0,27 mmol) trong 13 mL MeOH, sau
d6 bd sung 0,3 mL H2SO4 ddm dic vao va khudy hdn hop & nhiét d trong phong cho
dén khi khong con thy sy chuyén héa. Sau d6 ¢6 hdn hop nay trong diéu kién 4p suét
giam va bd sung dung dich nudc NaHCO3 bdo hoa vao va lic hdn hop. Két tia tao
thanh dugc thu gom bing cach loc dé thu dugc metyl (2R)-2-[[(552)-5-(3-clo-1H-
indol-4-yl)-6-etyl-thieno[2,3-d] pyrimidin-4-yl]amino]-3-(2-pyridyl)propanoat.

Budéce B: Vi du 248

St dung Quy trinh chung VIII va metyl (2R)-2-[[(5S4)-5-(3-clo-1H-indol-4-yl)-
6-etyl-thieno[2,3-d]pyrimidin-4-ylJamino]-3-(2-pyridyl)propanoat lam din xuét indol
thich hop va 2-(4-metylpiperazin-1-yl)etanol 1am rugu thich hop, thu dugc hop chét
theo Vi du 248. HRMS tinh duoc cho C31H34CIN7O2S: 603,2183, phéat hién duogc:
302,6172 (M+2H).

Vi du 249: N-((5Ra)-5-{3-clo-1-[2-(4-metylpiperazin-1-yl)etyl]-1 H-indol-4-y1}-6-etyl-
thieno[2,3-d]pyrimidin-4-yl)-3-pyridin-2-yl-D-alanin

Budc A: metyl (2R)-2-[[(5SRa)-5-(3-clo-1H-indol-4-yl)-6-etyl-thieno[2,3-d]pyrimidin-
4-yllamino]-3-(2-pyridyl)propanoat

Hoa tan 0,157 g hop chét theo Vi du 245 (0,33 mmol) trong 15 mL MeOH, sau
d6 bd sung 0,3 mL HSO4 d4m dic vao va khudy hdn hop & nhiét do trong phong cho
dén khi khong con thdy sy chuyén héa. Sau d6 ¢b hdn hop nay trong diéu kién 4p sut
giam va bd sung dung dich nudc NaHCOs bio hda vao va léc hdn hop. Két tia tao
thanh dugc thu gom bing céch loc d& thu duge metyl (2R)-2-[[(5Ra)-5-(3-clo-1H-
indol-4-yl)-6-etyl-thieno[2,3-d] pyrimidin-4-yl]amino]-3-(2-pyridyl)propanoat.

Budce B: Vi du 249

Str dung Quy trinh chung VIII va metyl (2R)-2-[[(5R4)-5-(3-clo-1 H-indol-4-y1)-
6-etylthieno[2,3-d]pyrimidin-4-ylJamino]-3-(2-pyridyl)propanoat 1am din xuit indol
thich hop va 2-(4-metylpiperazin-1-yl)etanol 1am rugu thich hop, thu dugc hop chit
theo Vi du 249. HRMS tinh dugc cho C31H34CIN702S: 603,2183, phéat hién' dugc:
302,6164 (M+2H).
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Vi du 250: N-[6-(diflometyl)-(5S4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-3-
pyridin-2-yl-D-alanin

va

Vi du 251: N-[6-(diflometyl)-(5Rq)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-3-
pyridin-2-yl-D-alanin

Str dung Quy trinh chung Ia va hop chét theo Vi du diéu ché 4r 1am din xuét 4-
clo-thieno[2,3-d] pyrimidin thich hop va axit (2R)-2-amino-3-(2-pyridyl)propanoic
lam dﬁ_n xuét axit amin thich hop, thu duge hdn hop cta cac chit ddng phan khong d6i
qﬁang. Céc chét ddng phan khong ddi quang nay dwoc tich bing cach sic ky didu ché
pha ddo st dung dung dich nudéc NH4OAc 40 mM (pH = 4, dugc diéu chinh bing
AcOH) va axetonitril 1am dung méi rira giai. Hop chét theo Vi du 250 thu dugc duéi
dang chit ddng phin khong ddi quang rira giai truéc. HRMS tinh duge cho
C2sHi1sFaN4038S: 476,1119, phat hién dugc: 477,1195 (M+H). "

Hop chit theo Vi du 251 thu dugc dudi dang chit ddng phan khong dbi quang rira giai
sau. HRMS tinh dugc cho CasHigFaN4O2S: 476,1119, phat hién duoc: 477,1182
(M+H).

Vi du 252: N-[(55:)-5-(naphtalen-1-yl)-6-propylthieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin

Hoa tan 266 mg hop chét theo Vi du 108 (0,57 mmol) trong 10 mL MeOH va 2
mL AcOH, sau d6 bd sung 61 mg 10 % Pd/C vio. Khudy hdn hop trong khi quyén H,
& 40°C trong 2 gid. Loc hdn hop nay qua Celite va c6 dich loc trong didu kién 4p sult
giam. Tinh ché san phdm th6 bing phwong phép sic ky diéu ché pha dao str dung dung
dich nuéc NH4OAc 40 mM (pH = 4, dugc diéu chinh bing AcOH) va axetonitril lam
dung méi rira giai dé thu dugc hop chét theo Vi du 252. HRMS tinh dugc cho
C2sH2sN302S: 467,1667, phat hién dugc: 468,1746 (M+H).

Vi du 253: N-[(5R.)-5-(naphtalen-1-yl)-6-propylthieno[2,3-d]pyrimidin-4-yl]-D-

phenylalanin
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Hoa tan 266 mg hop chét theo Vi du 109 (0,57 mmol) trong 10 mL MeOH va 2
mL AcOH, sau d6 bd sung 61 mg 10 % Pd/C vao. Khudy hdn hop trong khi quyén H,
& 40°C trong 2 gidr. Loc hdn hop nay qua Celite va cb dich loc trong diéu kién 4p suét
giam. Tinh ché san phim thé bing phuong phép séc ky diéu ché pha d4o str dung dung
dich nuéc NHsOAc 40 mM (pH = 4, duoc didu chinh biang AcOH) va axetonitril 1am
dung mdi rira giai dé thu dwoc hop chét theo Vi du 253. HRMS tinh dugc cho
C28H25N30,8S: 467,1667, phat hién dugce: 468,1736 (M+H).

Vi du 254: metyl N-[6-etyl-(5Ss)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalaninat

Hda tan 102 mg Vi du 101 (0,225 mmol) trong 2 mL MeOH va lam ngudi hdn
hop dén 0°C trong khi quyén Nz Sau d6 bd sung 135 pL dung dich
diazometyl(trimetyl)silan (2M trong Et;0) vao va dé 4m hén hop niy dén nhiét do
- trong phong. Sau d6 hdn hop nay dugc cb trong chin khdng va tinh ché bing cach sic
ky nhanh st dung heptan va EtOAc 1am dung méi rira giai d& thu dugc hop chét theo
Vi du 254. HRMS tinh duoc cho CagH2sN302S: 467,1667, phat hién duoc: 468,1746
M+H). | o

Vi du 255: metyl N-[6-etyl-(5Ra4)-5-(naphtalen-1-yl)thieno[2,3-d]pyrimidin-4-yl]-D-

phenylalaninat

102 mg hop chét theo Vi du 100 (0,225 mmol) dugc hoa tan trong 2 mL MeOH
va 1am ngudi hdn hop dn 0°C trong khi quyén Na. Sau d6 bd sung 135 pL dung dich
diazometyl(trimetyl)silan (2M trong Et20) vao va hén hop duoc dé dm dén nhiét do
trong phong. Hon hop duoc cb trong chan khéng va tinh ché bing cach sic ky nhanh

-str dung heptan va EtOAc 1am dung méi rira giai d& thu duoc hop chit theo Vi du 255.
HRMS tinh duogc cho C28H2sN302S: 467,1667, phét hién duoc: 468,1737 (M+H).
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Vi du 256: etyl N-[(554)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl) etoxy]phenyl}-
6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-yl1]-2-{[2-(2-metoxy phenyl)pyrimidin-4-
yl]metoxy }-D-phenylalaninat

Hop chét theo Vi du 7 dugc hoa tan trong dung dich HCI (20 mL/mmol, 1,25M
trong EtOH) va khudy hdn hop & nhiét d6 trong phong qua dém. Sau d6 hdn hop nay
duoc trung hoa bang dung dich NaHCOj3 va chiét baing DCM. Pha hitu co dugc lam
kho bang NaySOs, loc va cb dich loc trong diéu kién &p suit giam. Tinh ché san phim
thd bang phuong phép sic ky didu ché pha d4o sir dung dung dich nuéc NH4HCO3 25
mM va axetonitril lam dung méi rira giai dé thu duoc hop chéit theo Vi du 256. HRMS
tinh dugc cho C4HsoCIFN70sS: 901,3188, phét hién duogc: 902,3225 (M+H).

Vi du 257: etyl 2-[(1-tert-butyl-1 H-pyrazol-5-yl)metoxy]-N-[(5S5z)-5-{3-clo-2-metyl-4-
[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-1-yl)thieno[2,3-d] pyrimidin-4-
yl]-D-phenylalaninat

Hop chit theo Vi du 40 dugc hoa tan trong dung dich HCI (20 mL/mmol,
1,25M trong EtOH) va khudy hén hop & nhiét d§ trong phong qua dém. Sau d6 hdn
hop dirqc trung hoa bﬁng dung dich NaHCO3 va chiét béng DCM. Pha hitu co dugc
lam khé bing NaxSOs, loc va ¢b dich loc trong didu kién é&p sufit giam. Tinh ché san
phdm thd bing phwong phép sic ky diu ché pha dio st dung dung dich nudc
NH4HCO3 25 mM va axetonitril 1am dung méi rira giai d& thu dugc hop chét theo Vi
du 257. HRMS tinh dugc cho C4HsoCIN7O4S: 783,3334, phat hién dugc: 392,6744
(M+2H).

Vidu 258: etyl N-[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl) etoxy]phenyl}-
6-(prop-1-yn-1-yD)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxy phenyl)pyrimidin-4-
yl]metoxy }-D-phenylalaninat

Hop chit theo Vi du 45 dugc hoa tan trong dung dich HCI (20 mL/mmol,

1,25M trong EtOH) va khudy hén hop & nhiét d6 trong phong qua dém. Sau d6 hdn
hop nay dugc trung hoa bang dung dich NaHCOs va chiét bing DCM. Pha hitu co
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dugc 1am khé bing Na;SOs, loc va ¢b dich loc trong didu kién 4p sudt giam. Tinh ché
san phim tho bing phuong phép sic ky didu ché pha dio sir dung dung dich nuédc
NH:HCO3 25 mM va axetonitril lam dung moi rira giai @8 thu dugc hop chét theo Vi
du 258. HRMS tinh dugc cho CssHasCIN7OsS: 845,3126, phat hién duogc: 423,6650
(M+H).

Vi du 259: etyl N-[(5S.)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metyl phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl) =~ pyrimidin-4-
yl]metoxy }-D-phenylalaninat

Hop chét theo Vi du 49 duoc hoa tan trong Dung dich HCI (20 mL/mmol,
1,25M trong EtOH) va khudy hdn hop & nhiét d trong phong qua dém. Sau d6 hdn
hop duoc trung hoa bing dung dich NaHCOs va chiét bang DCM. Pha hitu co duge
1am kho bang NasSOs, loc va ¢b dich loc trong didu kién 4p suét giam. Tinh ché san
phim thé bing phuong phép sic ky diéu ché pha dao sit dung dung dich nuéc
NH4HCO3 25 mM va axetonitril 1am dung moi rira giai dé thu dugc hop chét theo Vi
du 259. HRMS tinh duge cho CasHasCINgOsS: 790,2704, phat hién dugc: 396,1425
(M+2H).

Vi du 260: etyl N—[(5Sa)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metyl phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-({2-[2-(2-metoxyetoxy) phenyl]pyrimidin-4-
yl}metoxy)-D-phenylalaninat

Hop chét theo Vi du 51 dwoc hoa tan trong dung dich HCI (20 mL/mmol,
1,25M trong EtOH) va khudy hdn hop & 60°C cho dén khi khéng con thdy sw chuyén
héa. Sau d6 hdn hop duge trung hoa bing dung dich NaHCO3 va chiét bang DCM.
Pha hitu co duoc 1am khd bing NaxSOs, loc va ¢b dich loc trong diéu kién &p sudt
giam. Tinh ché san phim tho bing phuong phép séc ky diéu ché pha dao st dung dung
dich nudc NH4HCO3 25 mM va axetonitril lam dung méi rira gidi dé thu duoc hop
chét theo Vi du 260. HRMS tinh dwgc cho CasHasCIFN6OsS: 890,3029, phat hién
duoc: 891,3105 (M+H).
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Vi du 261: (5-metyl-2-oxo0-1,3-dioxol-4-yl)metyl  N-[(5S4)-5-{3-clo-4-[2-
(dimetylamino)etoxy]-2-metylphenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]-2-
({2-[2-(2-metoxyetoxy)phenyl]pyrimidin-4-yl}metoxy)-D-phenylalaninat

Hoa tan 1 duong lugng hop chit theo Vi du 51 va 1,1 duong luong 4-
(clometyl)-S-métyl-l,3-dic_>xol-2-on trong DMF (10 mL/mmol), sau d6 bd sung 2
dudng lugng Nal va 2 duong luong Cs2CO3 vao va 'khuéy hén hop cho dén khi khéng
con thdy sy chuyén héa. Sau d6 hdn hop nay duoc truc tiép bom va tinh ché bing cach
sdc ky diéu ché pha d4o str dung dung dich nuéc NH4HCO3 25 mM va axetonitril 1am
dung mdi rira giai dé thu duoc hop chét theo Vi du 261. HRMS tinh dugc cho
Cs1HasCIFN6O9S: 974,2876, phat hién dugc: 975,2949 (M+H).

Vi du 262: 1-[(etoxycarbonyl)oxyletyl  N-[(5S54)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl }-6-(4-flophenyl)thieno[2,3-d] pyrirhidin—4-yl] -2-{[2-
(2-metoxyphenyl)pyrimidin-4-yljmetoxy}-D-phenylalaninat

Vi du 263: 1-[(dimetylcarbamoyl)oxyletyl N-[(5S4)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-
(2-metoxyphenyl)pyrimidin-4-yljmetoxy}-D-phenylalaninat '

Vi du  264: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-({2-[3-(hydroxymetyl)
phenyl]pyrimidin-4-yl} metoxy)-D-phenylalanin

Vi du 265: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-({2-[2-(hydroxymetyl)
pyridin-4-yl]pyrimidin-4-yl} metoxy)-D-phenylalanin

Vi du 266: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]

phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-({2-[6-(hydroxymetyl)
pyridazin-4-yl]pyrimidin-4-yl} metoxy)-D-phenylalanin
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1am khé bang NaxSOs va ¢6 trong didu kién 4p suit giam va dugc sit dung trong budc
tiép theo ma khoéng cin tinh ché thém. 'H NMR (400 MHz, DMSO-ds): 3,78 (s, 3H),
2,49 (s, 6H).

Buéce C: 2-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan

Hoa tan 10,0 g 1-bromo-3,5-diclo-4-metoxy-2,6-dimetyl-benzen (35,2 mmol)
trong 360 mL THF khan trong khi quyén nito va 1am lanh dn -78°C bing axeton-
bing khan. 23,2 mL nBuLi (1,6M trong hexan) (37,0 mmol) dwoc bb sung vao va
khudy hdn hop trong 15 phut, sau d6 8,6 mL 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (42,24 mmol) dugc bd sung vao va hdn hop duoc dé Am dn nhiét @6
trong phong. Chim dirt phan tmg bing nudée mudi, chiét bing DCM, 1am khé bing
Na2SO04, loc va ¢cb trong didu kién 4p sudt giam. Tinh ché san phim thé bing céch sic
ky nhanh st dung heptan va EtOAc 1am dung méi rira giéi dé thu dugc 2-(3,5-diclo-4-
metoxy-2,6-diinetyl—pheny1)-4,4,5,5-tetramety1—1,3,2-dioxaborolan. 'H NMR (400
MHz, DMSO-de): 3,81 (s, 3H), 2,33 (s, 6H), 1,34 (s, 12H).

Budéc D: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)thiophen-3-carboxylat

Hoa tan 3,92 g etyl 4-bromothiophen-3-carboxylat (16,68 mmol) va 9,9 g 2-
(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan (30,0
mmol) trong 140 mL dioxan, sau d6 bd sung 10,87 g Cs2CO3 (33,36 mmol) da dugce
hoa tan trong 40 mL nuéc vao d6. Sau d6 bb sung 590 mg AtaPhos (0,83 mmol) Véo,
va khudy hén hcjp trong khi quyén nito & nhiét d6 hdi luu cho dén khi khéng con thiy
su chuyén héa. Sau d6 pha lodng hdn hgp phéan tng bing DCM va nuéc mubi. Sau khi
tach pha, chiét pha nwéc bing DCM. Céc pha hitu co duoc gom lai va 1am khé bing
Na2S04, loc va ¢b trong didu kién dp sudt giam. Tinh ché san phim thé bang cich séc
ky nhanh sir dung heptan va EtOAc 1am dung mdi rira giai dé thu dugc etyl 4-(3,5-
diclo-4-metoxy-2,6-dimetyl-phenyl)thiophen-3-carboxylat.
'H NMR (400 MHz, DMS(.)’-ds): 8,53 (d, 1H), 7,47 (d, 1H), 4,02 (q, 2H), 3,83 (s, 3H),
1,95 (s, 6H), 1,00 (t, 3H).
HRMS (M+NH4)" = 376,0538.
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Budc E: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-2,5-diiodo-thiophen-3-
carboxylat

Hoa tan 2,65g  4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)thiophen-3-
carboxylat (7,38 mmol) trong 75 mL axetonitril, sau d6 bd sung 2,2 mL phirc chét ete
dietyl axit floboric (16,23 mmol) va 3,65 g N-iodosucxinimit (16,23 mmol) vao va
khudy hdn hop & nhiét d6 trong phong cho dén khi khong con thiy su chuyén héa. Co
hdn hop phan {mg trong diéu kién 4p suét giam, va tinh ché san phim tho bing cach
sdc ky nhanh sir dung heptan va EtOAc 1am dung méi rira giai d& thu duoc etyl 4-(3,5-
diclo-4-metoxy-2,6-dimetyl-phenyl)-2,5-diiodo-thiophen-3-carboxylat. 'H NMR (400
MHz, DMSO-de): 3,98 (q, 2H), 3,84 (s, 3H), 1,92 (s, 6H), 0,84 (t, 3H).

Budc F: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-iodo-thiophen-3-carboxylat

Hoa tan 5,29 g 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-2,5-diiodo-thiophen-
3-carboxylat (8,66 mmol) trong 90 mL THF khan, sau d6 1am lanh dén -78°C trong
khi quyén argon. B4 sung 6,7 mL phirc chit isopropyl magie clorua, lithi clorua (1,3M
trong THF) (8,66 mmol) vao va khudy h8n hop & -78°C trong 30 phit. Sau d6 bd sung
dung dich nuéc NH4Cl bdo hoa vao va chiét hdn hop bing etyl axetat. Lép hitu co
dugc 1am kho bing NaxSOs va ¢b trong didu kién 4p sudt giam. Tinh ché san phim thd
béng céch sic ky nhanh sir dung heptan va BtOAc 1am dung mdi rira giai dé thu duoc
etyl  4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-iodo-thiophen-3-carboxylat. 'H
NMR (400 MHz, DMSO-ds): 8,71 (s, 1H), 4,01 (q, 2H), 3,86 (s, 3H), 1,89 (s, 6H),
0,99 (t, 3H).

Buéc G: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-flophenyl)
thiophen-3-carboxylat

Hoa tan 4,20g etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-iodo-
thiophen-3-carboxylat (8,66 mmol) va 1,82 g axit 4-ﬂopheny1borohic (13,0 mmol)
trong 80 mL dioxan, sau d6 bd sung 5,64 g Cs2CO;3 (17,32 mmol) d4 hoa tan trong 20
mL nuéc vao d6. Sau d6 bd sung 500 mg Pd(PPhs)s (0,43 mmol) vao, va khudy hdn
hop trong khi quyén nito & 80°C cho dén khi khong con thiy su chuyén héa. Sau dé
pha loéing hdn hop phan tmg bing DCM va nudc mudi. Sau khi phén tach pha, chiét
pha nuéc bing DCM. Céc 16p hitu co dwoc gom lai va 1am khd bing NazSO4, loc va
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cb trong diéu kién 4p suét giam. Tinh ché san phim thd bing cach sic ky nhanh sir
dung heptan va EtOAc lam dung mdi rira giai & thu duoc etyl 4-(3,5-diclo-4-metoxy-
2,6-dimetyl-phenyl)-5-(4-flophenyl)thiophen-3-carboxylat.

'H NMR (400 MHz, DMSO-ds): 8,58 (s, 1H), 7,22-7,10 (m, 4H), 4,03 (q, 2H), 3,82 (s,
3H), 1,92 (s, 6H), 1,00 (t, 3H).

HRMS (M+H)." = 453,0498.

Budc H: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-flophenyl)-2-nitro-
thiophen-3-carboxylat

Hoa tan 1,97g etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-
flophenyl)thiophen-3-carboxylat (4,34 mmol) trong 40 mL axetonitril khan, sau d6 bd
sung 576 mg nitronium tetrafloborat (4,34 mmol) vao va khudy hdn hop & nhiét do
trong phong cho dén khi khong con thdy sy chuyén héa. Sau d6 pha lodng hdn hop
bing DCM va nudc mudi. Sau khi phén tich pha, pha nudc duoc chiét bing DCM.
Céc 16p hitu co duge gom lai va 1am khé bing NaxSOs, loc va ¢ trong didu kién 4p
sudt giam. Tinh ché san phim thd bang cach sic ky nhanh sir dung heptan va EtOAc
1am dung méi rira giai dé thu dugc etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-
(4-flophenyl)-2-nitro-thiophen-3-carboxylat. 'H NMR (400 MHz, DMSO-d¢): 7,37-
7,33 (m, 2H), 7,32-7,26 (m, 2H), 4,14 (q, 2H), 3,82 (s, 3H), 2,06 (s, 6H), 0,88 (t, 3H).

Budc I. etyl 2-amino-4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-flophenyl)
thiophen-3-carboxylat

Hoa tan 1,85 g etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-flophenyl)-
2-nitro-thiophen-3-carboxylat (3,71 mmol) trong hn hgp gdm 90 mL axit axetic va 18
mL nude, sau d6 bd sung timg phin ctia 2,43 g bdt kém (37,1 mmol) vao va khudy hdn
hop & nhiét d6 trong phong cho dén khi khong con thdy su chuyén héa. C6 hdn hop
phén tmg trong didu kién ap sudt giam, va tinh ché san phim thd bing cach sic ky
nhanh st dung heptan va EtOAc 1am dung mdi rira gidi dé thu dugc etyl 2-amino-4-
(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-flophenyl)thiophen-3-carboxylat.
"H NMR (400 MHz, DMSO-ds): 7,73 (s, 2H), 7,12-7,06 (m, 2H), 7,02-6,97 (m, 2H),
3,86-3,80 (m, 2H), 3,80 (s, 3H), 2,01 (s, 6H), 0,72 (t, 3H).
HRMS (M+H)." = 456,0598.
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Bude J: 5-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-6-(4-flophenyl)-3H-thieno
[2,3-d]pyrimidin-4-on

Hoa tan 1,1 g etyl 2-amino-4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-
flophenyl)thiophen-3-carboxylat (2,35 mmol) trong 20 mL formamit va khudy hdn
hop nay & 150°C cho dén khi khong con thdy su chuyén héa. Sau d6 rét hdn hop phan
{mg vao nudc va thu gom san phim két tia bing céch loc dé thu dugc 5-(3,5-diclo-4-
metoxy-2,6-dimetyl-phenyl)-6-(4-flophenyl)-3H-thieno[2,3-d]pyrimidin-4-on.
'H NMR (400 MHz, DMSO-ds): 12,53 (br s, 1H), 8,18 (s, 1H), 7,23-7,16 (m, 4H),
3,84 (s, 3H), 1,96 (s, 6H).
HRMS (M+H)." = 449,0289.

Budce K: 4-clo-5-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-6-(4-flophenyl)
thieno[2,3-d]pyrimidin

Hoa tan 700 mg 5-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-6-(4-flophenyl)-
3 H-thieno[2,3-d]pyrimidin-4-on (1,56 mmol) trong 6 mL phospho oxyclorua va khudy
& 90°C cho dén khi khong con thiy su chuyén héa. C6 hdn hop phan tmg trong diéu
kién &p sult giam, sau d6 bd sung nudc d4 vao san phim thd va nghién san phdm niy
bing song siéu 4m trong 10 phut. Thu gom san phim két tha bing céch loc & thu
duoc 4-clo-5-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-6-(4-flophenyl)thieno[2,3-
d]pyrimidin.
'"H NMR (400 MHz, DMSO-ds): 9,02 (s, 1H), 7,38-7,26 (m, 4H), 3,86 (s, 3H), 1,99 (s,
6H).
HRMS (M+H)." = 466,9954.

Budce L: 2,6-diclo—4;[4-clo-6-(4-ﬂophenyl)thieno[2,3-d]pyrimidin—5-yl]-3,5-dimety1—
phenol va 4-[4-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1]-2,6-diclo-3,5-
dimetyl-phenol

B& sung 3,0 mL bo tribromua (1M trong DCM) (3,0 mmol) vao dung dich dugc
khudy chita 700 mg  4-clo-5-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-6-(4-
flophenyl)thieno[2,3-d]pyrimidin (1,50 mmol) trong 15 mL DCM & 0°C va hdn hop
duoc d8 4m dén nhiét d6 trong phong va khudy cho dén khi khong con thdy su chuyén
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héa. Hon hop dugc chim dit bing dung dich nuée NH4Cl bdo hoa va chiét bing
DCM. Lam khd cac pha hitu co gom lai bing Na>SOs va c6 trong didu kién 4p sut
giam. Tinh ché cin con lai bing cach sic ky nhanh sir di_mg heptan va EtOAc lam
dung moi ﬁ”xa | giai vdé thu dugc 2,6-diclo-4-[4-clo-6-(4-ﬂophény1)thieno[2,3-
dlpyrimidin-5-y1]-3,5-dimetyl-phenol ~ va  4-[4-bromo-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-yl]-2,6-diclo-3,5-dimetyl-phenol duéi dang hdn hop cic san phim
37:63.

'H NMR (400 MHz, DMSO-ds): 10,14 (br s, 1H), 9,01 (s, 1H), 7,40-7,23 (m, 4H),
1,95 (s, 6H) va 10,14 (br s, 1H), 8,93 (s, 1H), 7,40-7,23 (m, 4H), 1,93 (s, 6H).

HRMS (M+H)." = 452,9800 va 496,9287.

Budc M: 4-clo-5-[3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidine va 4-bromo-5-[3,5-diclo-2,6-dimetyl-
4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]

pyrimidin ‘ '

300 mg hén hop gdm 2,6-diclo-4-[4-clo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-
5-yl]-3,5-dimetyl-phenol va 4-[4-bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl]-
2,6-diclo-3,5-dimetyl-phenol (0,62 mmol), 286 mg 2-(4-metylpiperazin-1-yl)etanol
(1,98 mmol) va 520 mg triphenyl phosphin (1,98 mmol) duoc hoa tan trong 10 mL
toluen khan, sau d6 bd sung 460 mg ditertbutyl azodicarboxylat (1,98 mmol) vao.
Khudy hdn hop & 50°C trong khi quyén nito cho dén khi khong con thiy su chuyén
hoa. Cac chit d& bay hoi dugc bay hoi trong diéu kién 4p sudt giam va tinh ché chit
trung gian thd bing cach sic ky nhanh sir dung EtOAc va metanol lam dung méi rira
giai d& thu dugc  4-clo-5-[3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-
yl)etoxy|phenyl]-6-(4-flophenyl)thieno[2,3-d]
pyrimidin vd  4-bromo-5-[3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin duéi dang hén hop cic san
phim 35:65.

'H NMR (400 MHz, DMSO-ds): 9,02 (S, 1H), 7,40-7,22 (m, 4H), 4,11 (t, 2H), 2,78 (t,
2H), 2,63-2,20 (m, 8H), 2,17 (br s, 3H), 1,98 (s, 6H) va 8,94 (S, 1H), 7,40-7,22 (m,
4H), 4,11 (t, 2H), 2,78 (t, 2H), 2,63-2,20 (m, 8H), 2,15 (br s, 3H), 1,98 (s, 6H).

HRMS (M+H)." = 579,0968 va 623,0455. |
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Vi du 267: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-4-y1]-2-({2-[6-(hydroxymetyl)
pyrazin-2-yl]pyrimidin-4-yl} metoxy)-D-phenylalanin

Vi = du 268: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl1]-2-{[2'-(hydroxymetyl)-2,5'-
bipyrimidin-4-yljmetoxy }-D-phenylalanin o

Vi du 269: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-({2-[4-(phosphonooxy)
phenyl]pyrimidin-4-yl} metoxy)-D-phenylalanin

Vi du 270: N-[5-{3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxy
phenyl)pyrimidin-4-yl]metoxy}-D-phenylalanin

Buédc A: 4-bromo-2,6-diclo-3,5-dimetyl-phenol

Hoa tan 30,16 g 4-bromo-3,5-dimetyl-phenol (150 mmol) trong hén hop gdém
75 mL 1,2-dicloetan va 75 mL axetonitril, sau d6 40,06 g NCS (300 mmol) dugc bd
sung timg phin vao va khudy hdn hop & nhiét d6 trong phong cho dén khi khong con
thdy su chuyn héa. C6 hdn hop phan tng trong didu kién ap sut giam, phén cin thu
dwoc duge hoa tan trong DCM, rira bing nude va nuwde mudi. Lép hitu co duge lam
khé bing NaSO4 va b trong didu kién 4p suit giam va duge st dung trong buéde tiép
theo ma khong cin tinh ché thém. 'H NMR (400 MHz, DMSO-dg): 10,10 (s, 1H), 2,46
(s, 6H).

Budce B: 1-bromo-3,5-diclo-4-metoxy-2,6-dimetyl-benzen

Bé sung 6,6 mL Mel (105,9 mmol) vio dung dich chira 26,0 g 4-bromo-2,6-
diclo-3,5-dimetyl-phenol (96,3 mmol) va 26,6 g K2CO3 (192,6 mmol) trong 300 mL
MeCN va khudy hdn hop & nhiét do trong phong cho dén khi khéng con thiy su
chuyén hoa. Céac chét rin dugc loc ra va ¢6 dich loc trong diéu kién ap suét giam. San

phim the dwoc hoa tan trong DCM, rira bing nudc va nuée mudi. Lép hitu co duge
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Budce N: Vidu 270

250 mg hdn hop gdm 4-clo-5-[3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin va 4-bromo-5-[3,5-diclo-2,6-
dimetyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-6-(4-flophenyl)
thieno[2,3-d]|pyrimidin (0,41 mmol), 327 mg axit (2R)-2-amino-3-[2-[[2-(2-metoxy
phenyl)pyrimidin-4-ylJmetoxy]phenyl]propanoic (Vi du didu ché A4, 0,86 mmol) va
280 mg Cs2CO;3 (0,86 mmol) dwoc hoa tan trong 5 mL fert-butanol va khudy hdn hop
& 70°C cho dén khi khéng con thdy sy chuyén héa. Céc chét rdn duoc loc ra va ¢d dich
loc trong didu kién 4p sudt giam. Tinh ché sin phdm tho bing phuong phap sic ky
diéu ché pha d4o str dung dung dich nuéc NH4sHCO; 25 mM va MeCN, thu dugc hop
chit theo Vi du 270. HRMS tinh duoc cho C4gHagN70OsFSCly: 921,2642, phét hién
dugc: 461,6398 (M+2H).

Vi “du 271: N-[5-{2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy }-D-phenylalanin

Vi du 272: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl}-B-(hydroxymetyl)-2-{[2-(2-
metdxyphenyl)pyrimidin-4-yl]metoxy} phenylalanin

Vi du 273: N—[(SSa)-S-{3-clo-2-mety1-4-[2-(4-mety1piperazin—1 -yl)etbxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d|pyrimidin-4-yl]--hydroxy-2-{[2-(2-metoxy
phenyl)pyrimidin—4-yl]metoxy} phenylalanin |

Vi du 274: N-[(584)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-B-(2-hydroxyetyl)-2-{[2-(2-

metoxyphenyl)pyrimidin-4-yl]metoxy } phenylalanin

NGHIEN CUU DUGC LY
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Vi du A: Uc ché Mcl-1 theo phwong phép phén cuc phéat huynh quang

Kha ning lién két twong d6i ctia mdi hop chét duge x4c dinh bang phuong phap
phén cuc phat huynh quang (FP - Fluorescence Polarisation). Phuong phap nay sur
dung phdi tr dwoc dénh diu Fluorescein (Fluorescein -BAla-Ahx-A-
REIGAQLRRMADDLNAQY-OH; mw 2,765), phdi tir nay lién két véi protein Mcl-1
(sao cho Mcl-1 ttrong tmg véi sb truy cép gbc UniProtKB®: Q07820), din dén ting
tinh di huéng nhu xac dinh dugc & cac don vi phan cuc mili (mP - milli-polarisation)
bang thiét bi déc. Viéc bd sung hop chit ma lién két canh tranh vé6i cling mét vi tri véi
phéi tir ndy s& din dén ty 16 phéi tir khong lién két cao hon trong hé théng nhu duoc

minh ching béi sy giam don vi mP.

Phuong phép 1: Chuén bi dich pha logng theo chudi 11 diém ctia m3i hop chét trong
DMSO va chuyén 2 pl vio dia 384 13, lién két yéu, day phing (ndng d6 DMSO cubi 1a
5%). Sau d6, cho 38 pl dung dich dém (axit 4-(2-hydroxyetyl)-1-piperazinetansulfonic
[HEPES] 10mM, NaCl 150mM, 0,05% Tween 20, pH 7,4), chta phéi tir dugc danh
du Fluorescein (ndng d6 cudi 13 1nM) va protein Mcl-1 (ndng d6 cubi 13 5nM) véo
do.

U cac dia thir nghiém trong khoang 2 gid' & nhiét d6 trong phong trudc khi xéc
dinh FP bang thiét bi doc Biomek Synergy2 (Kich thich 528 nm, Phat xa 640 nm,
Ngudng 510 nm) va tinh toan cdc don vi mP. Sy lién két khi ting liéu luong hop chit
thir nghiém dugc biéu thi dang mirc giam phén trim mP so véi khoang duoc thiét 1ap
gitta ‘chi 5% DMSOQ’ va cac dbi chimg “&c ché 100%’. Pudng cong dap tmg lidu 11
diém dugc v& bang phan mém XL-Fit st dung m6 hinh logistic 4 thong sb (Sigmoidal
Dose-Response Model) va x4c dinh ndng d6 c ché ma tai néng do nay mP (ICso)
giam 50%. Két qua thu duoc bang cach sir dung Phuong phép 1 dugc thé hién trong
Bang 1 dudi ddy; ICso dbi véi e ché Mcl-1 thu duoc bang cach sir dung Phuong phap
1 khong dugc gach chan. ' |

Phuong phép 2: Chudn bi dich pha losng theo chudi 11 diém ctia m&i hop chét trong
DMSO va chuyén 2 pl vao dia 384 13, lién két yéu, day phing (ndng d6 DMSO cuébi 1a
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5%). Sau d6, bd sung 38ul dung dich dém (NaHPOs 20mM, EDTA 1mM, NaCl
50mM, pH 7,4), chira phdi tir dwoc danh diu Fluorescein (ndng d6 cubi 13 10nM) va
protein Mcl-1 (ndng d6 cudi 14 10 nM) vao do.

U céc dia thir nghiém trong khoang 2 gi & nhiét d6 trong phong trudc khi xac
dinh FP bing thiét bi doc Biomek Synergy2 (Kich thich 528 nm, Phat xa 640 nm,
Ngudng 510 nm) va tinh toan cac don vi mP. Su lién két khi ting lidu lwong hop chét
thir nghiém dwoc biéu thi dudi dang mirc gidm phin trim mP so véi khoang dugc thiét
1ap gitta ‘chi 5% DMSO’ va céc dbi chimg “Gc ché 100%’ (phdi tir khong dugc danh
diu 50puM). Pudng cong ddp ung lidu 11 diém dugc v& bing phin mém XL-Fit sir
dung mé hinh logistic 4 théng sb (Sigmoidal Dose-Response Model) va x4c dinh ndng
d6 e ché ma tai ndng d6 nay mP (ICso) giam 50 %. Két qua thu dwoc bing céch sir
dung Phuong phép 2 duoc thé hién trong Bang 1 dudi dy; ICso trc ché Mcl-1 thu duoc
béng céch str dung Phuong phap 2 dugc gach chén. |

Céc két qua nay cho thdy cac hop chit ctia sang ché tic ché sy tuong tic gitta

protein Mcl-1 va peptit phat huynh quang dugc md ta trén day.
Vi du B: Tinh dc hai'té bao in vitro

Céc thir nghiém vé tinh doc hai té bao duoc thyc hién trén dong té bao da u tiy
H929.

Céc té bao nay duoc phan phdi vao céc vi dia va dugc cho tiép xic véi cac hop
chét thir nghiém trong 48 gid. Sau d6, kha ning sbng sét ciia t& bao dugc dinh luong
bang thir nghiém so mau, thir nghiém vi ciy tetrazoli (Cancer Res., | 1987, 47, 939-
942).

Céc két qua duoc biéu thi bing ICso (ndng d6 ctia hop chit ma tic ché kha ning

sbng s6t ctia té bao khoang 50%) va dugc néu trong Bang 1 dudi day.

Céc két qua cho thdy cac hop chét clia sang ché 14 cic chit gdy doc hai té bao.
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Bang 1: ICso ddi v&i thir nghiém ttc ché Mcl-1 (thir nghiém phén cuc huynh quang) va

d6i v6i thir nghiém gdy doc hai t& bao ddi vai cac té bao H929

Luu ¥: ICso d6i véi thir nghiém trc ché Mcl-1 thu duoc bang céch sir dung Phuong

phép 2 dugc gach chan.
Hopchdt | ICso(uM) | ICso (M) MTT ICso (uM)Mcl- | ICso (M)
theo Vidusd | Mecl-1 FP H929 ] Fp MTT H929
Vidu 1 0.127 >6,0E-07 Vi du 29 0.063 2.52E-06
0/ & o/
Vidga | 22220610 | om0 Vidgso | 8822010 55k 06
uM uM
]
Vidu3 0.114 3,185-07 Vidg3l | 1872910 | 305806
uM
Vidud 0.005 2.15B-07 Vi du 32 0,007 >3.75E-06
—— s
Vidus ND ND Vi du 33 54’9&" 10 ND
Vidu6 0.013 ~6,0E-07 Vidy 34 0.726 4.27E-06
: . X : 0 A ; .
Vidu7 0.008 1.38E-08 Vidu3s | 2 7i g‘;[" 101" 530805
Vidu$ 0.054 2.585-07 Vi du 36 0.086 ~7.50E-06
| 0.054 | 2080
Vidu9 2.697 >3758-06 | Vidu37 | 182810 | 345 06
’ uM
0 2 .
Vidu1o | 22 75&" 3.3 | 5375806 | Vidu38 1.871 >3,75E-06
- L
Vidg1l | 322%010 | 375006 | vidu39 0.025 4,01B-07
UM dil=2
Vidy 12 0.014 6.476-07 Vi du 40 0.006 3.285-08
Vidu13 | 58%06 10 uM | >3,75E-06 | Vidu4l 0.006 7.38E-09
Vidu 14 0.038 7.216-07 Vi du 42 0.010 6.15-08
= —
Viduls | 2005%610 | o375p06 | Vidu43 0.006 1,25E-08
uM 2000
Vidu 16 0.006 9,93E-08 Vi du 44 0.007 3 44E-09
Viduy 17 0.057 2.94E-07 Vi du 45 0.005 8 96E-10
Vidu 18 1.821 S114E-07 | Vidu46 0.024 1.66E-07
Vidu 19 0.020 1.75E-07 Vi du 47 0.008 8.39E-08
Vidu20 0.026 7.86E-08 Vi dy 48 0.007 1.61B-08
Vidu 21 0.006 3.97E-08 Vi du 49 0.003 4,12E-09
Vi du 22 0.002 8.59E-09 Vi du 50 0.007 >1,50E-07
Vi du 23 %@1 >6,0E-07 Vi du 51 0,005 2,33E-08
Vi du 24 0.008 4,73B-08 Vi du 52 0,301 S
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55.5% & 10

Vidu 25 M >6,0E-07 Vidu 53 0,020 ND
Vidu 26 0,012 6,36E-09 Vidu 54 0,541 ND
Vidu 27 0,011 2,09E-09 Vi du 55 8,839 ND
Vi du 28 0.116 >1,88E-06 Vidu 56 0,019 ND

ICso (uM) Mcl-| ICso M) MTT ICso (uM)  [ICs0 M) MTT
1FP  |H929 cl-1 FP [1929
Vidu 57 0.106 ND Vi dy 88 1,225 ND
Vidu 58 52,8;/;4 510 D Vidy 89 72,13;/1((4 200 ND
Vidu 59 0,127 ND Vi du 90 0,023 ND
Vidu60 - 0,092 ND Vidu 91 6,372 ND
Vidu 61 0,036 ND Vidu 92 12,887 ND
Vi du 62 0,060 ND Vidu 93 0,080 ND

Vidu63 12 180&6 10 ND Vi du 94 6,901 ND
Vidu 64 0,025 ND Vidu 95 0,077 ND
Vi du 65 0,345 >2,78E-06 Vi du 96 1,628 ND
Vi du 66 36’9;/;46 101 5375806 | Vidu97 0,073 ND
Vidu 67 2,079 ND Vidu 98 2,873 ND
Vi du 68 0,142 ND Vi du 99 28’3:/1"1\/‘;’ 200 ND
Vi du 69 0,109 ND Vi du 100 4,747 ND
Vidu 70 0,974 ND Vi du 101 0,462 ND
Vidu 71 39,015 ND Vidu 102 0,073 ND
Vidu 72 12,007 ND Vidu 103 0,715 ND
Vidu73 0,276 ND Vi du 104 0,046 ND
Vidu 74 0,621 ND Vidu 105 0,704 ND
Vidu 75 0,280 ND Vi du 106 0,065 ND
Vidu 76 3,177 ND Vi du 107 0,544 ND
Vi du 77 75’453;46 200 ND Vi du 108 0,079 ND
Vidu 78 0,135 ND Vi du 109 1,858 ND
Vidu 79 0,429 ND Vidu 110 0,839 ND
Vi du 80 0,487 ND Vidu 111 4,452 ND
Vi dy 81 20,241 ND Vidu 112 0,104 ND
Vi du 82 1,109 ND Vidu 113 0,045 ND
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Vidy 83 0,258 ND Vidy 114 0,981 ND
Vi du 84 4,022 ND Vidu 115 1,753 ND
Vidu 85 0,228 ND Vidu116 1,059 ND
Vi du 86 9,976 ND Vidy 117 2,603 ND
Vi du 87 62’6;/114"’ 7.4 ND Vidu118 0,056 ND

TCso (uM) Mol- | ICso (M) MTT TCso (uM) | ICso (M) MTT
IFP  |H929 cl-1 FP 929

Vidu 119 1,456 ND Vidu 150 0,528 ND

Vi du 120 9,445 ND Vidy 151 71’3-?1’1\‘;’1 66,7 ND

Vidu 121 0,167 ND Vidy 152 0,047 ND

Vidu 122 10,215 ND Vidy 153 75’73’46 50 ND

Vidu 123 0,152 ND Vidy 154 2316 2,03E-05

Vi du 124 75’7J§’46 >0 ND Vi du 155 63’15;1\/26 >0 ND

Vidy 125 13,710 ND Vidu 156 0,309 ND

Vi du 126 41’2:{:4"’ >0 ND Vi du 157 62’05”;/26 >0 ND

Vidy 127 0,913 ND Vidy 158 0,104 ND

Vidu 128 10,722 ND Vidy 159 1,770 ND

Vidu 129 0,053 ND Vi du 160 11,725 ND

Vi du 130 67’4:§’f 30 ND Vidu 161 12,579 ND

Vidy 131 0,495 ND Vidy 162 0,597 ND

Vidy 132 9,844 ND Vidu 163 8,375 ND

Vidu 133 0,079 ND Vidy 164 0,227 ND

Vidy 134 0,176 ND Vidy 165 0,315 ND

Vi du 135 75’.2%16 >0 ND Vi du 166 0,064 ND

Vidu 136 0,146 ND Vidy 167 1,146 ND

Vi du 137 71’0%16 >0 ND Vi du 168 4,775 ND

Vidu 138 0,664 ND Vidu 169 2,105 ND

Vi du 139 32=7i‘i"46 10 ND Vidu 170 0,955 ND

Vidy 140 0,208 ND Vidy 171 2,775 ND

Vidu141 | 2 7&"46 10 ND Vidy 172 28,849 ND
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Vi du 142 0335 ND Vidy 173 6,794 ND
=

Vi du 143 68’81 f;[o >0 ND Vi du 174 0,466 ND

Vidul44 | 0,154 ND Vidy 175 3.856 ND

Vi du 145 3.888 ND Vidu 176 8,400 ND

Vi du 146 0,071 ND Vidy 177 0,057 ND

Vidu 147 14,236 ND Vidy 178 3032 ND

Vi du 148 0416 ND Vidy 179 0,881 ND

Vi du 149 14,001 ND Vi du 180 2.104 ND

ICso (uM) Mcl- | ICso (M) MTT ICso (uM) Mcl- | ICso M) MTT
| FP H929 1 FP H029

Vidu 181 0.299 ND Vi du 212 12,674 ND

Vi du 182 0,407 ND Vidu 213 0.111 ND

Vidy 183 2,044 ND Vi dy 214 1,911 ND

=

Vi du 184 76’8::’1\2 200 ND Vi dy 215 0,015 ND

Vi du 185 2,533 ND Vi du 216 58’9%’4‘7’ 10 ND

Vidu 186 7,880 ND Vidy 217 0,065 ND
haek

Vi du 187 1,385 ND Vi du 218 71’5&" 50 ND

Vidy 188 21,302 ND Vidy 219 10,940 ND
tahd

Vi du 189 8,327 ND Vi du 220 31’7&0’ 10 ND

Vi du 190 34,602 ND Vi du 221 0,097 ND

Vidu 191 0171 ND Vidu222 | 70% & 50 pM ND

Vidu 192 2.082 ND Vi dy 223 70,086 ND

Vi du 193 36.522 ND Vi du 224 8.607 ND

Vidy 194 1752 ND Vi du 225 0,053 ND

Vi du 195 14,228 ND Vi du 226 0,069 ND

Vi du 196 2.908 ND Vi du 227 3312 ND

Vi du 197 54’11/:’1\2’ 200 ND Vi du 228 0,025 ND

Vi du 198 9,862 ND Vi du 229 6,325 ND

Vi du 199 0.298 ND Vidu 230 3,236 ND
—

Vi du 200 5,440 ND Vi du 231 56’7i {Z“ >0 ND
Y

Vi dy 201 0,136 ND Vi du 232 62’2&" >0 ND
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Vi du 202 0,751 ND Vi du 233 3,408 ND
0/ & o =
Vidu203 | /185706100 ND Vidy2sa | 6877650 ND
uM uM
o
Vi du 204 44’83\/‘; 100 ND Vi du 235 1,393 ND
| uM | |
Vidu2os | 262 ﬁv? 100 ND Vi du 236 13,498 ND
Vi du 206 8,844 ND Vi du 237 0,569 ND
Vi du 207 0.136 ND Vi du 238 2,785 ND
Vi du 208 0,632 ND Vi du 239 20,328 ND
Ao
Vidu2oo | 208 u/l‘;d" 200 ND Vi du 240 0,958 ND
Vi du 210 8,363 ND Vi du 241 14,334 ND
Vidu211 0.668 ND Vi dy 242 0,091 ND
ICs0 (uM) Mcl-| ICso M) MTT ICso (uM) Mcl- [ICso (M) MTT
1FP  |H929 1 FP 1929
Vi du 243 0,073 ND Vi du 259 1347 >6,0E-07
Vi du 244 0.120 ND Vi du 260 1.982 ND
Vi du 245 11,367 ND Vi dy 261 ND ND
Vi du 246 0.293 >1.50B-05 | Vidu262 ND ND
Vi du 247 11,826 ND Vi du 263 ND ND
Vi du 248 2.176 ND Vi du 264 ND ND
Vi du 249 36.761 ND Vi du 265 ND ND
Vi du 250 0.617 ND Vi du 266 ND ND
Vi du 251 12,053 ND Vi du 267 ND ND
Vi dy 252 0.223 ND Vi du 268 ND ND
Vi du 253 1.363 ND Vi du 269 ND ND
>
Vidu2ss | 2%08 u/Ii/Io 200 ND Vi du 270 0,055 5.20E-07
o 2 .
Vidu2ss | 4108 u/;d" 200 ND Vi du 271 ND ND
Vi du 256 1.606 >6,08-07 | Vidu272 ND ND
Vidu2s7 | 2L 13‘{‘;1‘7’ 10 ND Vi du 273 ND ND
Vi du 258 1070 428E-07 | Vidu274 ND ND

ND: khong xac dinh

D&i véi cac cht trc ché mot phin, phén trim trc ché phan cyc huynh quang déi véi nong do nhét
dinh cta hop chét duoc thé hién. Do d6, 45,1% tai 10uM c6 nghia 1a mirc tc ché phén cyc huynh
quang 45,1% duoc quan sat d6i véi ndng d6 ciia hop chét thir nghiém bing 10uM.
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Vi DU C: Pinh lugng dang phan cit ctia PARP in vivo

Kha ning clia céc hop chét ctia sing ché trong viée gy ra qué trinh chét té bao
theo chuong trinh, dugce xac dinh b%ng cach xac dinh mic PARP dugc phén cit, dugc
danh gia trén mo hinh ghép khac loai cac té bao da u thy AMO-1.

1.107 té bao AMO-1 dugc ghép duéi da vio chudt duge e ché mién dich
(gibng SCID). Tir 12 dén 14 ngay sau khi ghép, xir Iy nhitng con vét ndy bang cach
cho ding céc hop cht khac nhau theo dudng tinh mach hodc dudng miéng. Sau khi xir
ly, khdi u dugc thu hdi va phén giai, va dang dugc phan cét ctia PARP dugc dinh

lwong trong cac san phdm phan giai khdi u.

Viéc dinh lugng dugc thuc hién béng cach st dung thir nghiém "Meso Scale
Discovery (MSD) ELISA platform”, thir nghiém nay danh riéng dé xac dinh dang
phan cit cia PARP. N6 duge bidu thi & dang yéu t6 hoat héa tuong ting véi ty 1¢ giita
- lugng PARP dugc phan cit & chudt duge xi Iy chia cho lwong PARP dugc phan cét &

chudt d6i chimg.

Két qua (dugc thé hién trong Bang 2 dudi ddy) thé hién ring cc hop chét theo
sang ché 14 c6 kha ning gly ra sy chét t& bao theo chwong trinh cho céc té bao khdi u
AMO-1 i vivo. |

Béﬁg 2: Dinh luong dang phan cét ctia PARP in vivo

Hop chat | Khic Khiic Khiic
theo vi du cudn cudn cudn
56 PARP PARP PARP

Vidu7 81,4 Vidu43 114,6 Vidu 51 52,2
Vidu22 2222 Viduy 44 85,8 Vidu 256 99,5
Vidu24 164,5 Vidu 45 103,7 | Vidu258 132,3
Vidu40 | 1143 Vidu49 138,8 | Vidu259 | 1344

ViduD: Hoat tinh chc")ng khéi u in vivo
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Hoat tinh chdng khdi u ctia cac hop chét cia sang ché duoc dénh gia bing miu

ghép khéc loai ctia céc t& bao da u tiy AMO-1.

1x107 t& bao AMO-1 dugc ghép dudi da vao chudt dugc uc ché mién dich
(giéng SCID).

Tl 6 dén 8 ngay sau khi ghép, khi khdi u dat khoang 150 mm?®, chudt dwoc xir
Iy bang cach cho ding cac hop chit khac nhau hang ngay (5 ngay xir 1y). Khéi lugng
khéi u dwoc x4c dinh hai 1dn mét tudn tir khi bat dau xir 1y.

Céc hop chét theo séang ché c6 hoat tinh chéng khdi u (1am giam khéi u) & méb
hinh da u thy AMO-1 véi AT/C (thong sb dinh tinh vé hoat tinh ctia san phim, ma
dugc do bang cach iy thé tich khéi u trung binh vao ngay xir Iy cubi cliing trir di thé
tich khdi u trung binh vio ngady xir Iy dAu tién / thé tich khdi u cta ciia nhém ddi
ching khéng duoc xir Iy vao ngdy xir Iy cudi ciing) ndm trong khoang tir -1,5 dn -
24,5%. Cac két qua thu duoc thé hién ring cic hop chit theo sang ché 1am giam déng

ké khdi u trong giai doan xir Iy.

VI DU E: Duoc phdm: vién nén

1000 vién nén chira lidu 5 mg hop chét dwoc chon tir hop cht

theo CAC VIdU 1 BN 274... c.o.ooeeeeeeeeeeee s ss s sassassans 5¢g
TN DO Y 1ottt se e e s e e e ene e ne e 20g
THIN DOE DGO ..o eee e se s es s s se s en s s snensssanes 20g
D2 102 (02 H TP PRI 30g
Magie RS | | OO PRSPPI 2g
Silic oxit......... PP lg
HydroXypropyIXenluloZa ........c.eeeevurieeniiiieeiniieeeineeeiiee e ee e saeeee e 2g
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YEU CAU BAO HO
1. Hop chit c6 cong thire (I):

?7
O 0
\ R5
E A
Ry ﬁlN/ = ®
n H
R12 R \
1
R,

—

trong d6:

1 2,""
N7
A lanhém | A Rg ,
X S
N

trong d6 1 dugc lién két v6i nhém -NH- va 2 dugce lién két véi vong thom,

*

¢ E 1a nhém xycloalkyl, nhém heteroxycloalkyl, nhém aryl ho#c nhém
heteroaryl,

*

X 1a nguyén tlr nito hodc nhém C-Ry,

*

Y 1a nguyén tir nito hodc nhom C-R3,

*

R: 12 nguyén tir halogen, nhém (Ci-Ce)alkyl mach thing hoic mach nhanh,
nhém (Ca-Ce)alkenyl mach thing hodc mach nhénh, nhém (C2-Cs)alkynyl mach
thang hodc mach nhanh, nhém (Ci-Cs)polyhaloalkyl mach thing hoic mach
nhanh, nhém hydroxy, nhém hydroxy(Ci-Cs)alkyl, nhém (Ci-Cs)alkoxy mach
thrflng hodc mach nhanh, -S-(Ci-Cs)alkyl, nhém xyano, nhém nitro, -alkyl(Co-
C6)-NRoRy’, -O-alkyl(Ci-Cs)-NR9yRyo’, -O-alkyl(C1-Cs)-Ri10, -C(O)-ORy, -O-
C(0)-Ry, -C(0)-NRgRy’, -NRg-C(0)-R¢’, -NRg-C(0)-ORy’, -alkyl(Ci-Ce)-NRo-
C(0)-Ry¢’, -SO2-NRyRy’, -SO2-alkyl(C1-Cs),

¢ Rz, R3, R4 va Rs doc 14p véi nhau 14 nguyén tir hydro, nguyén tir halogen, nhém
(C1-Ce)alkyl mach thing hodc mach nhanh, nhém (C-Cs)alkenyl mach thing
ho#ic mach nhanh, nhom (Cz-Ce)alkynyl mach théng hodc mach nhanh, nhém
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(C1-Cg)polyhaloalkyl mach thing hoic mach nhanh, nhém hydroxy, nhém
hydroxy(C1-Cs)alkyl, nhém (Ci-Cs)alkoxy mach thing hoic mach nhénh, -S-
(C1-Ce)alkyl, nhom xyano, nhém nitro, -alkyl(Co-Cs)-NRoRy’, -O-alkyl(C1-Cs)-
NRoRy’, -0O-alkyl(Ci-Cs)-R10, -C(0)-ORyg, -O-C(0O)-Rg, -C(O)-NRoyRyg’, -NRo-
C(0)-R¢’, -NRy-C(0)-ORy’, -alkyl(Ci-Cs)-NRo-C(O)-Ry’, -SO2-NR9Ry’, hodc -
SOz-alkyl(C1-Cs),

hoic céc cip nhém thé (Ri, Rz) cling véi céc nguyén tir cacbon mang chiing tao
thanh vong thom hodc khong thom c6 tir 5 &n 7 nguyén tir tao vong, ma c6 thé
chita tir 1 dén 3 nguyén tir khac loai dugc chon tir oxy, luu huynh va nito, cin
hiéu rang vong thu dugc ¢6 thé duoc thé bang tir 1 dén 2 nhém dugc chon tir
halogen, (Cl;Cs)alkyl mach théng hoic mach | nhanh,
-alkyl(Co-Cs)-NRoRy’, -NR11R11’, -alkyl(Co-Cs)-Cy1, hodc oxo,

R¢ 13 nguyén tir hydro, nguyén tir halogen, nhém (Ci-Cs)alkyl mach thing hodc
mach nhanh, nhém (Cz-Ce)alkenyl mach théng hodc mach nhanh,
nhém (C-Ce)alkynyl mach thing hoic mach nhanh, nhém (Ci-
Cs)polyhaloalkyl mach thing hozc mach nhénh, nhém hydroxy, nhém (Ci-
Cs)alkoxy mach thing hoic mach nhéanh, -S-(Ci-Ce)alkyl, nhém xyano, nhém
nitro, -alkyl(Co-Cs)-NR9R9’, -O-Cy1, -alkyl(Co-Cs)-Cy1, -alkenyl(C2-Ce)-Cy1, -
alkynyl(C2-Ce)-Cy1, -0-alkyl(Ci-Cs)-R1o0, -C(0)-ORy, -0-C(O)-Ry,
-C(O)-NRyRy’, -NRo-C(0)-Ry’, -NRg-C(0)-ORy’, -alkyl(Ci-Cs)-NRy-C(O)-Ro’,
-S02-NRyRy’, hodc -SO»-alkyl(C1-Cs),

R 14 nguyén tir hydro, nhém (Ci-Cs)alkyl mach thing hoic mach nhanh,
nhém -CHRaRp, nhém aryl, nhom heteroaryl, nhom arylalkyl(C1-Cs), hodc
nhém heteroarylalkyl(Ci-Cs),

Rs 1a nhém (Ci-Celalkyl mach théng hodc mach nhanh,
nhém (C-Ce)alkenyl mach thing hodc mach nhanh, nhém (C,-Cs)alkynyl mach
théng hodc mach nhanh, -Cyz,' nguyén tir halogen, nhom xyano, -C(O)-Rui,
hodc -C(O)-NR1iRi1’, |

Ry va Ry’ doc 14p v6Gi nhau 1a nguyén tir hydro, nhém (Ci-Ce)alkyl mach théng
hodc mach nhanh,

hodc céc cip nhom thé (Re, Re’) cling v&i nguyén tir nito mang chiing tao thanh

vong thom hodc khong thom c6 tir 5 dén 7 nguyén tir tao vong, ma co thé chira
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ngodi nguyén tir nito nay tir 1 d&n 3 nguyén tr khac loai dugc chon tir oxy, luu
huynh va nito, cin hidu ring nguyén tir nito & ddy c6 thé dugc thé bing nhém
gdm nguyén tir hydro, hoic nhém (C1-Ce)alkyl mach théng hozc mach nhénh,
Rio 1a -Cys, -Cysz-alkyl(Co-Cs)-Cys, -C(O)-NR9Rg’, -NRoRo’, -ORy,
-NRo-C(0O)-Ry’, -O-alkyl(C1-Ce)-ORy, -SO2-Rg, -C(0O)-ORy, hodc -NH-C(O)-
NH-Ro,

Ri1 va Rir’ ddc 14p véi nhau 1a nguyén tir hydro hodc nhom (Ci-Ce)alkyl mach
théng hodc mach nhanh, tuy y dugc thé,

Ri2 1a nguyén tir hydro, nhém hydroxy, hodc nhém hydroxy(Ci-Ce)alkyl,

Ra 1a nguyén tr hydro hodc nhém (Ci-Ce)alkyl mach th'fmg hodc mach nhanh,
Ry 12 nhém -O-C(0)-O-R¢, nhém -0-C(O)-NRcR.’, hodc nhom -O-P(O)(ORe)2,
R. va Ry’ ddc lap voi nhau 1a nguyén tir hydro, nhém (Ci-Cs)alkyl mach thing
hodc mach nhanh, nhém Xycloalkyl, nhém (C;-Ce)alkoxy(Ci-Ce)alkyl, nhom
(C1-Ce)alkoxycarbonyl(Ci-Ce)alkyl,

hodic cac cip nhém thé (Re, Re) cung véi nguyén tir nito mang chung tao thanh
vong khong thom c6 tir 5 dén 7 nguyén tir tao vong, ma‘l‘ co thé chira ngoai
nguyén tir nito ndy tir 1 dén 3 nguyén tir khac loai dugc chon tir bxy va nito,
can hidu ring nguyén tir nito & day c6 thé dugc thé bang nhém gdm nhém (Ci-
Cs)alkyl mach thing hoic mach nhénh,

Cyi, Cy2, Cys va Cys doc lap v6i nhau 1a nhém xycloalkyl, nhém
heteroxycloalkyl, nhém aryl hodc nhém heteroaryl,

n 14 sé nguyén bing 0, 1 hoic 2,

can hiu rang:

“aryl” cd nghia la nhém phenyl, naphtyl, biphenyl,

“heteroaryl” c6 nghia 1a nhém mot ho#c hai vong bét ky c6 tir 5 @én 10 nguyén
tr tao vong, c6 it nhét mot géc thom va ¢6 tir 1 dén 3 nguyén tir khéac loai dugc
chon tur oxy, luu huynh va nito,

“xycloalkyl” ¢ nghia 12 nhém carboxyclic mdt hodc hai vong khong thom c6
tir 3 dén 10 nguyén tir tao vong,

“heteroxycloalkyl” c6 nghia 14 nhém carboxyclic mdt hodc hai vong khong

thom ¢6 tir 3 dén 10 nguyén tir tao vong, va c6 tir 1 &én 3 nguyén tir khéc loai
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dwoc chon tir oxy, lwu huynh va nito, ma c6 thé gdm hé vong ngung ty, hé vong

¢6 lién ket cau hoac hé vong spiro,

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl dugc x4c dinh trén day
va céc nhém alkyl, alkenyl, alkynyl, alkoxy c¢6 thé dugc thé bing tir 1 dén 4 nhém
dwoc chon tir (C1-Ce)alkyl mach thing hoic mach nhénh tiy y dwoc thé, (Ca-
Ce)alkenyl mach thing hodc mach nhénh tiy y dugc thé,
(C2-Cg)alkynyl mach thing hoic mach nhénh tily ¥ dugc thé, (Ci-Ce)alkoxy mach
thdng hodic mach nhanh tiy y duoc thé, (C1-Ce)alkyl-S- tlly ¥ duoc thé, hydroxy,
hydroxy(Ci-Cs)alkyl, oxo (hodc N-oxit néu thich hop), nitro, xyano, -C(0)-OR’, -
0O-C(0)-R’, -C(O)-NR’R’’, -O-C(O)-NR’R’’, -NR’R’’, -(C=NR’)-OR”’, -O-
P(O)(OR’),, -O-P(0)(O"M*)y, (C1-Cs)polyhaloalkyl mach thing hoic mach nhanh,

triflometoxy, halogen, hodc aldohexoza cé cong thirc:
OR' OR'

R'O R'O OR'

OR'
R'O T o)

trong d6 mdi R’ 1a mdt nhém doc lap;

can hidu ring R’ va R?’ d6c 1ap voi nhau 13 nguyén tir hydro hoic nhém (Ci-
Ce)alkyl mach thing hodc mach nhéanh, tiy y duoc thé va M™ 14 cation héa tri mot

duoc dung,

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

phén can quay, va cac mudi cdng ciia chiing vdi axit hodc bazo duge dung.

Hop chit c6 cong thirc (I) theo diém 1, trong d6:

¢ RivaR ddc 1ap v6i nhau 1a nguyén tir halogen, nhém (Ci-Ce)alkyl mach thang
hodc mach nhanh, nhém hydroxy, nhém hydroxy(Ci-Ce)alkyl, nhém (Ci-
Cs)alkoxy mach théng hodc mach nhanh,

hodc céc cip nhém thé (R1, Rz) cling véi céc nguyén tir cacbon mang chung tao
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thanh vong thom c¢6 tir 5 dén 7 nguyén tir tao vong, ma c6 thé chira tir 1 dén 3
nguyén tit nito, can hidu ring vong thu duoc c6 thé duoc thé bang tir 1 dén 2
nhém dugc chon tir halogen, (C1-Ce)alkyl mach théng hodc mach nhanh, hodc -
alkyl(Co-Cs)-NRoRy’,

Rs 14 nguyén tir hydro, nguyén tir halogen, nhém (C1-Cs)alkyl mach thing hodc
mach nhénh, nhém hydroxy, nhém (Ci-Ce)alkoxy mach thing hoic mach
nhanh, hogc -O-alkyl(Ci-Cs)-NRoRy’,

R4 va Rs doc 14p v6i nhau 1a nguyén tir hydro, nguyén tr halogen, nhém (Ci-
Cs)alkyl mach thing hoic mach nhanh, nhém hydroxy, nhém (Ci-Ce)alkoxy
mach thing hodic mach nhénh,

Re 14 nguyén tir hydro, nguyén tr halogen, nhdm (C1-Cg)alkyl mach thing hodc
mach nhénh, nhém (C1-Cs)polyhaloalkyl mach thing hoic mach nhanh, nhém
hydroxy, nhém (Ci-Ce)alkoxy mach thing hoic mach nhénh, nhém xyano,
nhém nitro, -alkyl(Co-Cs)-NRoRy’, -alkyI(Co-Cs)-Cy1, -O-alkyl(Cl-Cs)‘-Rm,
hoiic -C(0)-NRgRy’,

R7 1a nguyén tir hydro, nhém (C1-Cg)alkyl mach thing hoic mach nhanh, nhém
-CHR2R», hodc nhdm heteroarylalkyl(Ci-Cs),

Rs 12 nhém (Ci-Ce)alkyl mach thing hosic mach nhanh,
nhém (C2-Cs)alkenyl mach thing hogc mach nhénh, nhém (C2-Cs)alkynyl mach
th'fmg hodc mach nhanh, ;Cyz, nguyén tir halogen, hodc -C(O)-Rui,

Ro va Ry’ d6c 1dp v6i nhau 1a nguyén tir hydro, hodc nhém (Ci-Ce)alkyl mach
thing hoic mach nhanh,

hoic cac cap nhém thé (Re, Ry’) cling véi nguyén tir nito mang ching tao thanh
vong khéng thom c6 tir 5 dén 7 nguyén tir tao vong, ma cé thé chira ngoai
nguyén tir nito ndy tir 1 dén 3 nguyén tir khac loai dugc chon tix oxy va nito,
cAn hiéu ring nguyén tir nito & ddy c¢6 thé dugc thé bing nhém gdém nhém (Ci-
Ce)alkyl mach thing hodc mach nhénh,

Rio 14 -Cy3 hoédc -Cys-alkyl(Co-Cs)-Cys,

Ri1 14 nhém '(C1-C5)alky1 mach théng hodc mach nhanh,

c4c nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl duoc xac dinh & day va
céc nhém alkyl, alkenyl, alkynyl, alkoxy c6 thé dugc thé bang tir 1 dén 4 nhém
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duge chon tir (C1-Ce)alkyl mach thing hodc mach nhénh tiy ¥ dugc thé, (Ci-
Cs)alkoxy mach théng hodac mach nhéanh tuy y duoc thé, hydroxy, oxo (hodc N-
oxit néu thich hop), -C(0)-OR’, -C(0)-NR’R”’, -O-C(0)-NR’R”’, -NR’R”’, -O-
P(0)(OR’)z, -O-P(0)(O"M*),, (C1-Cs)polyhaloalkyl mach théing hoic mach nhénh,
halogen, ho#c aldohexoza c6 cong thic:

OR' OR'

R'O OR' R'O OR'
hoéc
o OR'
RO o N 0 o)

trong d6 mdi R’ 1a mot nhém ddc 14p; cin hiu ring R’ va R’ doc 1ap véi nhau 1a
nguyén t&r hydro hodc nhom (C;-Ce)alkyl mach thing hoic mach nhanh, tuy y
duoc thé va M* 12 cation héa tri mdt dugc dung.

3. Hop chét theo diém 1, trong d6 n 14 s6 nguyén bang 1.

4. Hop chét theo diém 1, trong d6 it nhét mot trong cac nhém dugc chon tir Ra, Rs,
R4 va Rs khong 13 nguyén tir hydro.

5. Hop chét theo diém 1, trong d6 Ri2 1a nguyén tir hydro.

6. Hop chét theo diém 1, trong d6 R; 1a nhém (C1-Ce)alkyl mach thing hodc mach
nhanh hodc nguyén tr halogen.

7. Hop chét theo diém 1, trong d6 Rz 1a nhém (Ci-Ce)alkoxy mach thing hoic mach
nhanh, nhom hydroxy hodc nguyén tr halogen.

8. Hop chét theo diém 1, trong d6 X 13 nhém C-Ra.
9, Hop chét theo diém 1, trong 36 Y 1a nhom C-Rs.

10. Hop chit theo diém 1, trong d6 R4 va Rs 12 nguyén ti hydro.
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11. Hop chét theo diém 1, trong d6 c4c nhém thé ctia cip (Ri, Rs) 12 giéng nhau va céc
nhém thé ciia cip (Rz, R4) 12 gidng nhau,

12. Hop chét theo diém 1, trong d6:

' Rg
' /
N\
=Y __J/—— '
X R, o Ry
RN\ /) s ,
Ry
R,
R;
trong d6 Ry, Rz, Ro va Ry’ 13 nhur duge xé4c dinh trong diém 1.
13. Hop chét theo diém 1, trong d6 :
Ry
/
N\
jY I '
X R, o Ry
R\ // 1a :
Cl -
Ry
CH,

trong d6 Ro va Ry’ 1a nhu dugc x4c dinh trong diém 1,

14. Hop chit theo diém 1, trong d6 E 13 nhém phenyl, nhém pyridin-2-yl, nhém
xyclohexyl, nhém pyrazol-1-yl, nhém xyclopentyl, nhém indol-4-yl, nhém
xyclopropyl, nhém pyridin-3-yl, nhém indol-3-yl, nhém napht-1-yl, nhém

imidazol-4-yl hodc nhém pyridin-4-yl.

15. Hop chét theo diém 1, trong d6 hop chit nay 13 hop chét c6 cong thirc (I-b):
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17.

18.

19.

20.

T7
0 0]
A Rs
A
N~ = X (-b)
n H 1
R¢ Rip ~ Y
Ry

trong d6 Ri, R2, Rs, Re, R7, Rz, X, Y, A va n 1a nhu duge xac dinh cho cong thirc
.

Hop chét theo diém 1, trong d6 Re 1a nguyén tir hydro; nguyén ti flo; nguyén tir
clo; nguyén tir brom; nhém metyl; nhém triflometyl; nhom hydroxy; nhém
metoxy; nhém (C1-Ce)alkoxy mach thing duoc thé bing cic nguyén tir halogen,
nhoém -C(O)-NR’R” hodc nhém -NR’R”’; xyano; nhdm nitro; nhém aminometyl;
nhom benzyl; -O-alkyl(Ci-Ce)-Rio; -C(O)-NRoRy’.

Hop chit theo diém 1, trong d R; 13 nguyén t hydro,
nhém (Ci-Ce)alkyl mach thing hodc mach nhanh tily ¥ dugc thé, nhém -CHR4Rs,
hodc nhém heteroarylalkyl(C1-Cs).

Hop chét theo diém 1, trong d6 Rs 12 nhém (C2-Ce)alkynyl mach théng hodc mach
nhanh, nhém aryl hodc nhém heteroaryl.

Hop chét theo diém 1, trong d6 Ro va R’ ddc l4p véi nhau 13 nhém (C1-Ce)alkyl
mach thing hoic mach nhénh, hoiic c4c nhém thé cua cip
(Ro, Ro’) cling v6i nguyén tir nito mang ching tao thanh vong khong thom c6 tir 5
dén 7 nguyén tir tao vong, ma c6 thé chita ngoai nguyén tir nito nay tir 1 dén 3
nguyén tir khac loai dugc chon tir oxy va nito, can hiéu ring nguyén ti nito & dy

¢6 thé dwoc thé bing nhém (Ci-Ce)alkyl mach thing hoic mach nhénh.

Hop chit theo diém 1, trong d6 Ry 1a -Cys hoic
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-Cys-alkyl(Co-Ce)-Cys.

Hop chét theo diém 20, trong d6 Cys 14 nhém xycloalkyl, nhém aryl hofic nhém

heteroaryl.
Hop chét theo diém 20, trong d6 Cys 13 nhém phenyl hoic nhém morpholinyl.

Hop chét theo diém 20, trong d6

N\N

trong d6 p la s6 nguyén bing 0 hodc 1 va Ris la nguyén tir hydro, nhém hydroxy,
nhc’nh (C1-Co)alkyl mach thing hoic mach nhanh, tiy y dugc thé, nhém (Ci-
Cs)alkoxy mach théng ho#c mach nhanh, nhém -O-(CHR16-CHR17-O)¢-R’, nhom
-O-P(O)(OR’), nhom -O-P(0)(OM ™), nhém -0-C(O)-NRisRuo,
nhém di(C1-Ce)alkylamino(Ci-Cs)alkoxy, nguyén tir halogen, hodc aldohexoza c6

cdng thue:
OR' OR'
R'O OR' R'O ' OR'
hoéc
O OR'
R'O 0 N ™0 0

trong d6 mdi R’ 13 mot nhém ddc 1ap;

can hiéu rang:

R’ 1a nguyén tir hydro hodc nhém (C1-Cs)alkyl mach thing hodc mach nhanh,
¢ Rie 1a nguyén tir hydro hodc nhom (C;-Cs)alkoxy(Ci-Cs)alkyl,

¢ Ry71a nguyén tir hydro hodc nhém hydroxy(Ci-Ce)alkyl,

¢ Rig la nguyén tir hydro hodc nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl,

L 2
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¢ R 1a nhém (Ci-Ce)alkoxy(Ci-Ce)alkyl, nhém -(CHz)-NRoRo’
nhom -(CHz)-O-(CHR1-CHR17-O)¢-R’,
¢ qlasé nguyén bing 1, 2 hodc 3 var 13 s6 nguyén bing 0 hoic 1,
¢ M 1a cation héa tri mét dugc dung.

24. Hop chét theo diém 23, trong d6 aldexoza 12 D-manoza.

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

hodc

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-yl1]-2-[(1-metyl-1 H-pyrazol-5-yl) metoxy]-
D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-[(2-etoxypyrimidin-4-yl)metoxy]-D-
phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy}-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(furan-2-
yl)thieno[2,3-d]pyrimidin-4-y1]-2-metoxy-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-
2-yDthieno[2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-
2-yl)thieno[2,3-d]pyrimidin-4-y1]-2-(2,2,2-trifloetoxy)-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-
2-yD)thieno[2,3-d]pyrimidin-4-yl]-2-(pyridin-2-ylmetoxy)-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-
2-yDthieno[2,3-d]pyrimidin-4-y1]-2-[(1-metyl-1 H-pyrazol-5-yl) metoxy]-D-
phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]|phenyl}-6-(5-flofuran-
2-yl)thieno[2,3-d]pyrimidin-4-y1]-2-[(1-etyl-1 H-pyrazol-5-yl) metoxy]-D-
phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]|phenyl}-6-(5-flofuran-
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2-yl)thieno[2,3-d]pyrimidin-4-yl1]-2-[(2-etoxypyrimidin-4-yl) metoxy]-D-
phenylalanin,

- 2-[(1-butyl-1H-pyrazol-5-yl)metoxy]-N-[5-{3-clo-2-metyl-4-[2-(4-metyl
piperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-2-yl)thieno[2,3-d]pyrimidin-4-y1]-
D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]|phenyl}-6-(5-flofuran-
2-ylthieno[2,3-d]pyrimidin-4-yl]-2-{[2-(2,2,2-trifloetoxy) pyrimidin-4-
yl]metoxy }-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(5-flofuran-
2-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy}-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-
1-yDthieno|2,3-d]pyrimidin-4-yl]-2-metoxy-D-phenylalanin,

- 2-[(1-tert-butyl-1 H-pyrazol-5-yl)metoxy]-N-[5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-
4-yl]-D-phenylalanin, | | o

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-
1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyetyl)pyrimidin-4-y]]

metoxy }-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1 -yl)etoxy]phenyl}-6-(prop-1 -yn-
1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl]
metoxy }-D-phenylalanin,

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-
1-yDthieno[2,3-d]pyrimidin-4-yl1]-2-{[2-(morpholin-4-yl)pyrimidin-4-yl]
metoxy }-D-phenylalanin,

- N-[5-{3 -c'lo-2—metyl-4- [2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-
1-yD)thieno[2,3-d]pyrimidin-4-y1]-2-{ [2-(2,2,2-trifloetoxy)pyrimidin-4-yl]
metoxy}-D-phenylalanin, '

- N-[5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(prop-1-yn-
1-y1)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxypheny]l)pyrimidin-4-yl]
metoxy }-D-phenylalanin,

- N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-1-yl)
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thieno[2,3-d]pyrimidin-4-y1]-2-{[1-(2,2,2-trifloetyl)-1 H-pyrazol-5-yl] metoxy}-
D-phenylalanin,

- N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-1-yl)
thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(morpholin-4-yl)pyrimidin-4-yl]Jmetoxy} -D-
phenylalanin, ' | |

- N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-1-yl)
thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2,2,2-trifloetoxy)pyrimidin-4-yl] “metoxy}-
D-phenylalanin,

- N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(prop-1-yn-1-yl)
thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy} -
D-phenylalanin,

- N-[5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl}-6-(4-flo
phenyl)thieno[2,3-d|pyrimidin-4-y1]-2-({2-[2-(2-
metoxyetoxy)phenyl]pyrimidin-4-yl} metoxy)-D-phenylalanin;

- etyl N-[(5Sa4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl) pyrimidin-
4-yllmetoxy}-D-phenylalaninat;

- etyl N-[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy] phenyl}-6-
(prop-1-yn-1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)
pyrimidin-4-yllmetoxy } -D-phenylalaninat; '

- etyl N-[(584)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-metylphenyl} -6-(prop-1-
yn-1-yl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-
ylJmetoxy}-D-phenylalaninat;

- N-[5-{3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)
etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-y1]-2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } -D-phenylalanin.

26. Quy trinh diéu ché hop chét c6 cong thic (I) theo diém 1, khac biét & chd sir dung
nguyén liéu ban d4u 13 hop chét c¢6 cong thire (I1-a):

N, @)

trong d6 Z 1a brom hodc iot va A 13 nhu dugc xac dinh cho cong thire (I) trong 46
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1 duoc lién két véi nguyén tir clo va 2 dwoc lién két véi nhém Z,

hop chét c6 cong thirc (II-a) ndy duoc cho két hop véi hop chét c6 cong thire (TIT):

Alk
O @)
N
E ()
Rg” NH,
n
Riz

trong d6 Rs, Ri2, E va n 1a nhu duge xac dinh cho cdng thire (I), va Alk 1a nhém
(Ci-Ce)alkyl ‘mach thing hoic mach nhanh,

d& tao thanh hop chét c6 cong thirc (IV):

trong d6 Re, Riz, A, E va n 1a nhu duge xac dinh cho cong thic (I) va, Z va Alk 1a
nhu dugc xac dinh trén day,

hop chét ¢ cong thire (IV) ndy duge cho két hop véi hop chit cé cong thire (V):

X//Y R,

Rg X R, V)

B
PN
Rp,0 ORg;

trong do6 Ri, Rz, Rs, X va Y 1a nhu duge xac dinh cho cong thirc (I), va Rei va Re2
13 nguyén tir hydro, nhém (Ci-Cs) alkyl mach thing hoic mach nhanh, hogc Rsi va

Ra2 cliing v&i nguyén tir oxy mang ching tao thanh vong tiy y dugc metyl hoa,
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dé tao thanh hqp‘chét c6 cong thire (VI):

‘le
0] 0]
\ R5
E A
n H I
Ry, Y
R, X

Ry

trong do6 Ri, Rz, Rs, Re, Ri2, X, Y, A, E va n 1a nhu dugc xac dinh cho cong thirc
(I) va Alk 1a nhu dugc xac dinh trén day,

nhém chire este Alk-O-C(O)- ctia hop chit ¢6 cong thire (VI) dugc thuy phan dé
tao thanh axit carboxylic, axit ndy c6 thé tily y dugc phan tng véi ruou ¢ cong
thirc R7’-OH hodc hop chit clo héa c6 cong thirc R7°-Cl trong d6 R7’ 13 nhém (Ci-
Cs)alkyl mach thing hoic mach nhanh, nhom -CHRaR», nhém aryl, nhém
heteroaryl, nhém arylalkyl(C;-Cs), hodc nhom heteroarylalkyl(Ci-Cs), Ra va Ry 12
nhu dugce xac dinh cho cdng thie (1),

dé tao thanh hop chét c¢6 cong thie (I), hop chit ndy c6 thé dugc tinh ché theo k§
thudt tach thong thudng, hop chét nay duoc chuyén héa, néu mubn, thanh céc
mudi cong clia n6 vé6i axit hodc bazo duoc dung va hop chit nay tily y dugc tach
thanh céc chit ddng phan ciia né theo k§ thuit tch thong thudmg,

can hiéu ring tai thoi diém bét ky dwoc xem 1a thich hop trong quy trinh néu trén,
mot s6 nhém (hydroxy, amino...) ciia céc chét phan @mg ban dau hoic ctia cac hop
chit trung gian téng hop ¢6 thé duge bao vé, sau d6 duoc khir bao vé va duoc tao

nhém chtre, nhu yéu cdu ctia quy trinh téng hop. -

Quy trinh didu ché hop chét c6 cong thirc (I) theo didm 1, khac biét & chd st dung
nguyén liéu ban dau 1 hop chit c6 cong thirc (II-b): '

ot~ @b

trong d6 A 1a nhu duge xac dinh trong cong thirc (I) trong d6 1 dugc lién két véi
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nguyén tir clo va 2 dugc lién két v6i nguyén tir iot,

hop chit cé cong thire (II-b) niy duge cho két hop véi hop chat cé cong thirc (V):

R,
X7 X 2
Rs X R, )
B

Rp,O0” “ORp;

trong d6 R1, Rz, Rs, X va Y 1a nhu duge xac dinh cho cong thuc (I), va Re:1 va Rez
13 nguyén tir hydro, nhém (Ci-Cs) alkyl mach thing hoic mach nhanh, hozc Rsi va

Rg2 cung véi nguyén tir oxy mang ching tao thanh vong tly y dugc metyl hda,

d& tao thanh hop chét c6 cong thire (VII):

trong do6 Ry, Rz, Rs, A, X va Y 1a nhu dugce x4c dinh trong cong thic (I),

hop chét c6 cong thirc (VII) ndy dugc cho két hop véi hop chét c6 cong thirc (IIT):

Alk

Re _E NH, (1)

trong d6 Rs, Ri2, E va n 1a nhu dugc xac dinh cho cong thic (I), va Alk 1a nhdm
(C1-Ce)alkyl mach théng hoic mach nhanh,

8 tao thanh hop chét c6 cong thirc (VI):
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Alk
(0] O
AN Rs
E A

n H I

R Y
R; X
R,

trong d6 Ri, Ra, Rs, Rs, Ri2, X, Y, A, E va n 14 nhu dugc xac dinh cho cong thirc
(I) va Alk 1a nhu dugc xac dinh trén day,

nhém chitc este Alk-O-C(O)- ctia hop chét c6 cong thirc (VI) dugc thiy phan dé
tao thanh axit carboxylic, axit nay c6 thé tiy y dugc phan mg véi ruou ¢ cong
thitc R7’-OH hodc hop chét clo héa c6 cong thirc R7°-Cl trong d6 R7’ 14 nhém (Ci-
Csg)alkyl mach théng hodc mach nhanh, nhém -CHRaRp, nhém aryl, nhém
heteroaryl, nhém arylalkyl(Ci-Cs), hodc nhém heteroarylalkyl(Ci-Cs), Ra va Ry 12
nhu dugce x4c dinh cho cong thirc (1),

dé tao thanh hop chét c6 cong thire (I), hop chit nay c6 thé duge tinh ché theo k¥
thuat tach thong thudong, hop chit nay dwoc chuyén héa, néu mudn, thanh cac
mudi cong clia nd véi axit hodc bazo duge dung va hop chét nay tuy y duoc tach
thanh cac chit ddng phén ctia n6 theo k¥ thuat tach thong thudng,

can hidu ring tai thoi dim bit ky duoc xem 14 thich hop trong quy trinh néu trén,
mdt s6 nhém (hydroxy, amino...) ciia cic chit phan tmg ban dau hodc cia cac hop
chét trung gian tdng hop c6 thé dwoc bao vé, sau d6 duoc khir bao vé va dugc tao

nhém chire, nhu yéu ciu ctia quy trinh tng hop.
Dugc phim chita hop chit c6 cong thirc (I) theo diém bét k¥ trong sb céc diém tir
1 dn 25 hodc mudi cong clia nd véi axit hodc bazo duge dung két hop véi mot

hoac nhiéu ta dugc dugc dung.

Ché phim két hop ctia hop chét c6 cong thic (I) theo diém bat ky trong sb céc

diém tir 1 dén 25 véi tic nhan chdng ung thu dwoc chon tir céc tac nhan gy doc
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gen, cac chat doc gidn phin, cac chat chong chuyén hoda, cac chat c che

proteasom, cac chat trc che kinaza va cac khang the.

30. Dugc phdm chira ché phim két hop theo diém 29 két hop véi mét hogc nhidu t4

dugc dugc dung.
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