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Linh vue k§ thuét duwge dé cap

Séng ché dé cap dén céc hop chit amoni, quy trinh diéu ché ching va duge phim

chira cac hop chét nay.

Céc hop chit ciia sang ché c6 nhitng dic tinh dugc ly rit c6 gié tri trong linh vuc

ung thu va qua trinh chét t& bao theo chuong trinh.
Tinh trang ky thuat cia sang ché

Qua trinh chét té bao theo chuong trinh, hay su chét té bao da dugc 1én chuong
trinh, 12 mdt qu trinh sinh 1y quyét dinh sy phat trién phi thai va duy tri sy 6n dinh noi

n

mo.

Qua trinh chét t& bao theo cach nay lién quan dén nhitng thay dbi hinh thai hoc
nhu su ngung tu nhan, sy phdn manh ADN va ca dén nhitng qué trinh sinh héa nhu qué
trinh hoat hoa céc caspaza, la cadc enzym giy tdn hai dén céc thanh phan céu triic chinh
cta t& bio, theo d6 1am chét hodc phan hiy t& bao. Viée didu hoa qué trinh chét € bao
theo chuong trinh 1a phurc tap va li€n quan dén qua trinh hoat hda hodc ngin chin mdt

s6 duong truyén tin hiéu noi bao (Cory et al. Nature Review Cancer 2002, 2, 647-656).

Viéc mét didu hoa qua trinh chét té bao theo chuong trinh ¢6 lién quan dén mot
s6 qué trinh bénh ly. Qua trinh chét t bao theo chuong trinh gia ting s& di kém vdi cac
bénh thoéi héa than kinh nhu bénh Parkinson, bénh Alzheimer va chimg thiéu mau cuc
bd. Nguoc lai, qua trinh chét t€ bao theo chuwong trinh giam s& 1a yéu t6 quan trong dan
dén phat tridn bénh ung thu va gay khang héa tri liéu ung thu, dan dén céc bénh ty mién,
céc bénh viém va cac bénh nhiém virut. Theo d6, thiéu qué trinh chét té bao theo chuong
trinh 1a mot trong nhitng du hidu kiéu hinh ctia bénh ung thu (Hanahan et al. Cell 2000,
100, 57-70).

Cac protein khang qua trinh chét té bao theo chuong trinh thudc ho Bel-2 ¢6 lién

quan dén nhiéu bénh ly. Su lién quan nay cua cac protein thudc ho Bel-2 duge mo ta la



33170

¢4 & nhiéu loai bénh ung thu, nhur ung thu rudt két, ung thu vu, ung thu phéi t& bao nho,
ung thu phdi té bao khong nho, ung thu bang quang, ung thur budng tring, ung thu tuyén
tién liét, bénh bach cau dang bach huyét mén tinh, u bach huyét, u tiy, bénh bach cau
thy xuong cép tinh, ung thu tuy, v.v.. Su biéu hién qua muc ctia cic protein khang qué
trinh chét t& bao theo chuong trinh thudc ho Bel-2 ¢6 lién quan dén qua trinh tao u, sy
khang hda tri liéu va tién lugng 14m sang ctia cdc bénh nhan méc bénh ung thu. Dic biét,
Mcl-1, mot thanh vién ho Bel-2 khang qua trinh chét t& bao theo chwong trinh, dugc
bidu hién qua mic & nhiéu loai bénh ung thu khac nhau (Beroukhim et al. Nature 2010,
899-905). Do d6, c6 nhu cdu tim kiém céc hop chét chita bénh ma tre ché hoat tinh khang
qué trinh chét t& bio theo chuong trinh ctia cc protein ho Bel-2.

Gan day, cac hop chét thienopyrimidin da duge md ta 1a c6 thé ding lam cac chit

tic ché Mcl-1 ¢6 hidu qua hitu dung trong diéu tri ung thu (WO 2015/097123).
Ban chét ki thuit ciia sing ché

Séang ché dé xuét cac hop chit amoni ¢6 hoat tinh thiic ddy qué trinh chét té bao
theo chuong trinh, theo d6 c6 thé str dung ching trong nhiing bénh ly lién quan dén su
suy giam qué trinh chét t& bao theo chwong trinh, vi dy, trong diéu tri bénh ung thu va
cac bénh mién dich va tw mién. Ngoai ra, cac hop chét cta séng ché have do hoa tan cao
cling nhu nhiing tac dung dugc ly bét ngd va dang chu y, didu nay 1am ching c6 thé 1a

nhing tmg vién rit ddng quan tim d6i véi linh vuce ung thu.

Cu thé hon, sang ché dé cap dén cac hop chét ¢6 cong thire (I):
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@

trong do:
. Y 12 nhom -NH- hoéc nguyén tir oxy,

¢ Ri 1a nhom (C1-Ce)alkyl mach thing hodc mach nhanh, nhém (Ca-
Ce)alkenyl mach thang hodc mach nhanh, nhém (C2-Ce)alkynyl mach thang hodc
mach nhanh, nhém (Ci-Cs)alkoxy mach théng hodc mach nhanh, nhém -S-(Ci-
Ce)alkyl, nhém (Ci-Cg)polyhaloalkyl mach thang hodc mach nhénh, nhém
hydroxy, nhém hydroxy(Ci-Ce)alkyl, nhém xyano, -NRoRy’, -Cy1 hodc nguyén

tr halogen,

. Ry, R3 va R4, d6c 1ap véi nhau, 12 nguyén tir hydro, nguyén tu
halogen, nhém (C1-Ce)alkyl mach thang hodc mach nhénh, nhém (C2-Ce)alkenyl
mach thing hoic mach nhéanh, nhém (Ca-Ce)alkynyl mach thang hodc mach
nhénh, nhém (Ci-Cs)polyhaloalkyl mach thang hoic mach nhénh, nhom
hydroxy, nhém hydroxy(Ci1-Ce)alkyl, nhém (Ci-Ce)alkoxy mach thing hodc
mach nhénh, nhém -S-(Ci-Ce)alkyl, nhém xyano, nhém nitro, -alkyl(Co-Ce)-
NRyRy’, -O-alkyl(Ci-Cs)-NRoR¢’, -C(0)-ORy, -O-C(O)-Ry, -C(O)-NRoRy’, -
NRy-C(0)-Rg’, -NRo-C(0)-ORy’, -alkyl(Ci-Cs)-NRo-C(O)-Ro’, -SO2-NRoR9’, -
SOs-alkyl(Ci-Cs),
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¢ Rs 1a nguyén tr hydro,

H,C_  CH, CHj
ONEOR [» R
¢Rslanhom \( T (\N\( ,
| N
Rg ~ \) Rg
R, _CH;,

hote )\ K\
N+\) ’
R

. R7 12 nguyén tt hydro hodc nhom (C1-Ce)alkyl mach thing hodc
mach nhanh,

¢ Ry 1a nhém -O-P(0)O)(O’), nhém -O-P(0)O)(OR),
nhém -O-P(O)(OR10)(OR10’), nhém -0-802-07, nhém -O-SO2-ORyo, -Cya,
nhém -O-C(0)-Ro, nhém -0-C(0)-ORy hogic nhém -0-C(O)-NRgRo’;

. Ro va Re’, ddc 14p vé6i nhau, la nguyén tir hydro, nhém (Ci-Ce)alkyl
mach théng hozc mach nhanh hodc nhém amino(Ci-Ce)alkyl mach th'fmg hoédc
mach nhanh,

* Rio va Ryo’, ddc lap véi nhau, 12 nguyén tir hydro, nhém (Ci-
Ce)alkyl mach théng ho#c mach nhanh hodc nhém arylalkyl(Ci-Ce),

. Cy:1 va Cyz, ddc lap v6i nhau, la nhém xycloalkyl, nhom
heteroxycloalkyl, nhém aryl hodc nhém heteroaryl,

amoni dugc dinh nghia nhu trén cé thé ton tai & dang dang ion Iudng tinh hodc

¢0 anion trai dau hoa tri mot,

can hiéu rang:
- “aryl” la nhom phenyl hodc naphtyl,

- "heteroaryl" la nhém hai vong hodc don vong batky c6 tir 5 dén 10
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nguyén tir vong, ¢4 it nhit mot gée thom va chira tir 1 dén 3 nguyén tit khac loai

duoc chon tir oxy, luu huynh va nito,

- "xycloalkyl" 12 nhém vong cacbon khéng thom hai vong hoéc don

vong bét ky chira tir 3 dén 10 nguyén tit vong,

- “heteroxycloalkyl” 12 nhém vong cacbon khong thom hai vong
hodc don vong bit ky chira tir 3 dén 10 nguyén tir vong, va chira tir 1 dén 3 nguyén
tr khac loai duoc chon tir oxy, luu huynh va nito, chiing ¢6 thé gém cac h¢ vong

ngung tu, noi cau hodc spiro,

céc nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl duge dinh nghia nhu
trén va cac nhom alkyl, alkenyl, alkynyl, alkoxy c6 thé duoc thé bang tir 1 ¢én 4 nhom
duoc chon tir (Ci-Ce)alkyl mach thing hodc mach nhanh, nhém (Cz-Ce)alkenyl mach
thing hodc mach nhanh, nhom (Ca-Ce)alkynyl mach thang hogc mach nhanh, (Ci-
Ce)alkoxy mach thang hodc mach nhanh, (Ci-Cs)alkyl-S-, hydroxy, oxo (hodc N-oxit
néu thich hop), nitro, xyano, -C(O)-OR’, -O-C(0)-R’, -C(O)-NR’R”’, -NR’R”’, -
(C=NR”)-OR”’, (C1-Cs)polyhaloalkyl mach thing hodc mach nhénh, triflometoxy hodc
halogen, can hiéu ring R’ va R”’, doc 14p v6i nhau, 1a nguyén tir hydro hodc nhom (Ci-

Ce)alkyl mach théng hodc mach nhanh,

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

ddng phan atropi ctia chiing, va c4c mudi cdng ctia chiing véi bazo hodc axit dugc dung.
MG ta chi tiet sang che

Céc axit duge dung gdm, nhung khéng chi gi¢i han &, axit clohydric, axit
bromhydric, axit sulphuric, axit phosphonic, axit axetic, axit trifloaxetic, axit lactic, axit
pyruvic, axit malonic, axit suxinic, axit glutaric, axit fumaric, axit tartric, axit maleic,

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

Céc bazo duoc dung gdm, nhung khong chi gioi han &, natri hydroxit, kali

hydroxit, trietylamin, tert-butylamin, v.v..
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Phu thudc vao dién tich ctia ching, céc hop chét c6 cong thirc (I) ¢ thé c6 dang
ion ludng tinh, nghia la phén tr trung tinh c6 dién tich &m va duong. Déi véi cac hop

chit theo sang ché, céc vi du vé dang ion ludng tinh ¢4 thé 13 nhur sau:

Phu thudc vao dién tich ctia chung, cac hop chét c¢6 cong thie (I) ¢6 thé chira mot
anion trai diu hoa tri mot duoge dung My, anion tréi diu nay c6 thé dugc chon tir bromua,
clorua, iodua, axetat, trifloaxetat, benzoat, mesylat, tosylat, triflat, hodc cc anion tuong

tu. Dbi v6i cac hop chét theo sang ché, vi du cé thé 1a nhu sau:
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Phu thudc vao dién tich ctia ching, cac hop chét ¢6 cong thire (I) c6 thé chtra mot
cation trai ddu héa tri mot duoc dung Ma*, cation ndy c¢6 thé duogc chon tir natri, kali,
lithi, amoni, axit amin hodc cac cation tuong tu. Déi v6i cac hop chit theo sang ché, cac

vi du ¢é thé la nhu sau:
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Phu thudc vao dién tich ctia ching, cac hop chét ¢6 cong thire (I) ¢6 thé chira mot
cation trai d4u héa tri hai duoc dung M3?*, cation nay ¢ thé dugc chon tr canxi, magie,
nhdm, axit amin hodc céc cation twong tu, hodc hai cation trai dAu hoa tri mot duge dung

M, giéng nhau hodc khac nhau. Dbi vé6i cac hop chét theo sang ché, vi du c6 thé 1a nhu

sau:
H,C
9 _
N
@ o
"0
0
N
t5t hon néu Y 13 nguyén ti oxy.
Tét hon néu it nhat mot trong sb cac nhém dugce chon tir Ra, R3 va R4 khong phai
la nguyén ttr hydro.

Theo mét phuong 4n khéc cla sang ché, cac hop chét duoc uu tién 1a cac hop

chét c6 cong thic (I-a):
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(I-a)

trong d6 Ry, Ra, R3, Ra, Rs, Re va Y dugce dinh nghia nhu déi véi cong thie (I).

Trong cac hop chét duoc wu tién cta sang ché, Ry 1a nhém (C;-Ce)alkyl mach
thing hodc mach nhanh hodc nguyén tir halogen. Tt hon néu R 1a nhém metyl, nhom
etyl, nguyén tir clo hodc nguyén tir brom. Tét hon nita néu Ry 1a nhém etyl hodc nguyén

t0r brom. T4t hon nita néu Ri 14 nguyén tir brom. C6 loi néu R; 1a nhém metyl.

Céc chét ddng phén atropi 1a cac chit ddng phan l4p thé phat sinh do sy quay
quanh lién két don bi han ché, trong d6 nhitng khéc biét vé ning luong do stic cing 14p
thé hodc nhing yéu t§ ¢6 anh huéng khéc tao ra mot rao can d61 véi sy quay ma dt 16n
d8 6 thé tach céc cht ddng phan cu hinh riéng (Bringmann et al. Angew. Chem. Int.
Ed. 2005, 44, 5384-5427). D6i véi cac hop chit cuia sang ché, cac chét ddng phan atropi

1a cac chat sau:

-10-
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Chét ddng phan atropi dugc wu tién 1a (55).

Tt hon néu R, 14 nguyén tir halogen, nhém hydroxy, nhém (C1-Ce)alkoxy mach

thang hodc mach nhénh. Tét hon nita néu R 14 nguyén ti clo.

Tbt hon néu Rs va Ry 12 nguyén t&t hydro. Theo mét phuong 4n duoc wu ti€n, cac
phn tir thé cta cap (R1, R4) 12 gidng nhau va cac phén tir thé cua cép (R, R3) 1a gidng
nhau. Trong céc hop chit duge wu tién cla sang ché, cac phén tir thé ctia cip (R1, Ra) 12
gibng nhau va 1a nhém (Ci-Ce)alkyl, wu tién 12 nhém metyl, trong khi cac phan tir thé
cta cdp (Ro, R3) 1a gidng nhau va 1a nguyén ti hydro hodc nguyén tir halogen, vu tién la

nguyén tir clo.

CH
H3C\ CH; holic / 3 R
. , N + R7 N + 7
Tét hon néu R¢ la nhém .~ \[/ \( ‘
N
R8 / \) R8
CH,
. . ) [, = R
Tot hon nita néu Re 1a nhom (\N\(
N
~ Rg

Trong cac hop chét dugc wu tién clia sang ché, R7 12 nhom metyl hodc nguyén tir

-11-
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hydro. Ry t6t hon nita 1 nguyén ti hydro.

Tét hon néu Rs 14 nhém -O-P(0)(07)(ORyp), trong d6 tét hon néu Rio 1& nguyén
tir hydro, nhém benzyl hodc nhom metyl. Theo mdt phuong an duge vu ti€n khdc cua
séng ché, Rg 1a nhom -O-S0,-O". Tét hon néu Rg 1a nhém 5-metyl-2-oxo-1,3-dioxol-4-
yl; nhém -0-C(0)-CHs; nhom -O-C(0)-Bu; nhém -0-C(O)-CH2-NHz; nhém -O-C(0)-
CH[CH(CH3)2]-NHz; nhém -O-C(0)-O-CH2CHj3; hode nhém -O-C(O)-N(CH2CHs),,
T4t hon nita néu Rs 13 nhém -O-P(0)(0O°)(OH).

Céc hop chat duge uu tién cia sang ché la:

- {4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl hydro phosphat;

- benzyl {4-[2-(4-{(584)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno|[2,3-
d]pyrimidin-5-y1}-2-clo-3-metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl
phosphat;

- {4-[2-(4-{(584)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl metyl phosphat;

- {4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
etylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl hydro phosphat;

- {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno|[2,3-
d]pyrimidin-5-yl}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro
phosphat;

- benzyl {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)

-12-
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pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-
yl}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl phosphat;

- {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl metyl
phosphat;

- N-[(58,)-5-{3-clo-4-[2-(4-{[(hydroxyphosphinato)oxy]metyl}-4-
metylpiperazin-4-ium-1-yl)etoxy]-2-metylphenyl} -6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-yl1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } -D-phenylalanin;

- {4-[2-(4-{4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2, 6-diclo-
3,5-dimetylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- {4-[2-(4-{4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d|pyrimidin-5-yl}-3,5-
dimetylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- {[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl](dimetyl)amonio}metyl hydro phosphat;

- 1-{4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-
4-yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}etyl hydro phosphat;

- 1-{4-[2-(3-bromo-4-{(5S,)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}etyl hydro
phosphat;

- {1-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl} -2-clo-3-

-13-
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metylphenoxy)etyl]-4-metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- {1-[2-(3-bromo-4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-4-metylpiperazin-1-ium-1-yl}metyl hydro
phosphat;

- {4-[2-(4-{(552)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl sulfat;

- 1-[(axetyloxy)metyl]-4-[2-(4-{(554)-4-[(1 R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clo-3-metylphenoxy)etyl]-1-metylpiperazin-1-ium;

- 4-[2-(4-{(582)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-{[(etoxycacbonyl)oxy]metyl}-1-metylpiperazin-1-ium;

- 4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
ylmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-{[(dietylcarbamoyl)oxy]metyl}-1-metylpiperazin-1-ium;

- 4-[2-(4-{(552)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-[(glyxyloxy)metyl]-1-metylpiperazin-1-ium;

- 4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-{ 1-[(dietylcarbamoyl)oxy]etyl}-1-metylpiperazin-1-ium;

- 4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-metyl-1-[(5-metyl-2-oxo0-1,3-dioxol-4-yl)metyl]piperazin-1-

fum;
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- 4-[2-(4-{(5S42)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-metyl-1-[(L-valyloxy)metyl]piperazin-1-ium;

- 4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-{[(2,2-dimetylpropanoyl)oxy]metyl}-1-metylpiperazin-1-
um;

- 1-[(axetyloxy)metyl]-4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-

(2-metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno
[2,3-d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
dpyrimidin-5-y1}-2-clophenoxy)etyl]-1-{[(etoxycacbonyl)oxy]metyl}-1-

metylpiperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-{[(dietylcarbamoyl)oxy]metyl}-1-

metylpiperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-[(glyxyloxy)metyl]-1-metylpiperazin-1-

um;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno|2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-{1-[(dietylcarbamoyl)oxy]etyl}-1-

metylpiperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-

-15-



33170

d]pyrimidin-5-yl}-2-clophenoxy)etyl]-1-metyl-1-[(5-metyl-2-oxo-1,3-dioxol-4-

yl)metyl]|piperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-yl}-2-clophenoxy)etyl]-1-metyl-1-[(L-valyloxy)metyl]piperazin-1-
um;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-yl}-2-clophenoxy)etyl]-1-{[(2,2-dimetylpropanoyl)oxy]metyl}-1-

metylpiperazin-1-ium.
Mot s trong s6 cac hop chit dugc wu tién cta sang ché 1a:

- {4-[2-(4-{(55,)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl} -2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- benzyl {4-[2-(4-{(5S)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-yl}-2-clo-3-metylphenoxy)etyl]-1-metylpiperazin-1-ium-1 -yl}metyl
phosphat;

- {4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl} -2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl metyl phosphat;

- {4-[2-(4-{(5S2)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3-
etylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl hydro phosphat;

- {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-

-16-



33170

d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro
phosphat;

- benzyl {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl
phosphat;

- {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl metyl
phosphat;

- N-[(584)-5-{3-clo-4-[2-(4-{[(hydroxyphosphinato)oxy metyl }-4-
metylpiperazin-4-ium-1-yl)etoxy]-2-metylphenyl}-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } -D-phenylalanin;

- {4-[2-(4-{4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yllmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2,6-diclo-
3,5-dimetylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- {4-[2-(4-{4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-3,5-
dimetylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- {[2-(4-{(584)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yllmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl }-2-clo-3-
metylphenoxy)etyl](dimetyl)amonio } metyl hydro phosphat;

- 1-{4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-
4-yllmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}etyl hydro phosphat;

- 1-{4-[2-(3-bromo-4-{(584)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
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d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}etyl hydro
phosphat;

- {1-[2-(4-{(552)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
ylmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d|pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-4-metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- {1-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-4-metylpiperazin-1-ium-1-yl} metyl hydro
phosphat.

Céc hop chét dugc wu tién cua sang ché la:

- {4-[2-(4-{(584)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- {4-[2-(3-bromo-4-{(5S.)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro
phosphat;

- {[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d|pyrimidin-5-y1} -2-clo-3-
metylphenoxy)etyl](dimetyl)amonio } metyl hydro phosphat.

Sang ché con dé cap dén quy trinh diéu ché cac hop chét c6 cong thie (I), quy
trinh nay dugc dac trung béng viéc str dung hop chét ¢6 cong thire (IT) 1am nguyén liéu

ban dau:
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H,C
~0 N| X
&
(1D
0
R
0

trong d6 R1, Rz, R3, R4, Rs va Y duoc dinh nghia nhu dbi véi cong thie (1), va
Re’ 1a nhdm -N(CH3)2 hodc nhém 4-metyl-piperazinyl,

cho hop chét ndy thuc hién phan tmg béo vé nhém chire axit carboxylic dé tao ra

hop chét ¢6 cong thire (I11):

H-C
>0 N| N
~
N
()
O
T/

trong d6 Ri, Rz, R3, R4, R¢’ va Y dugc dinh nghia nhu trén day, va T la nhom bao

vé cho chue axit carboxylic nhu, vi du, nhém para-metoxybenzyl,
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cho hop chét nay két hop véi hop chit ¢ cong thire (IV):
R, Cl

Y )

Rg

trong d6 R7 va Rg dugc dinh nghia nhu d6i véi cong thire (1),

dé tao ra hop chét c6 cong thire (V):

H4C

o0 N| AN
~

N

V)
@)
T/
O

trong d6 Ri, R, R3, R4, T va Y duge dinh nghia nhu trén ddy, va Re dugc dinh
nghia nhu trong cong thire (I),

sau d6, thuc hién phan tmg khtr bao v& nhom chire axit carboxylic,

d8 tao ra hop chit ¢ cong thic (I), hop chét nay c6 thé duoc tinh ché theo cac
k§ thudt tach thong thudng, dwoc chuyén héa, néu mubn, thanh céc mudi cong ctia nd
vGi bazo hoic axit dugce dung va tuy y, duge tach thanh cac chét déng phén cta no theo

cac k¥ thuat tach thong thuong,

cAn phai hiéu rang tai thoi diém thich hop bit ky trong quy trinh néu trén, mot s6
nhém (hydroxy, amino, v.v.) clia cac tdc nhan phan ing ban dAu hodc clia céc hop chat

trung gian c6 thé duoc bao vé, sau d6 khir bao vé va chirc hoa, theo yéu cau cta quy
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trinh téng hop.

Céc hop chét co cong thie (1) va (IV) ¢6 ban trén thi truong hode o thé duoc
diéu ché boi ngudi ¢6 hiéu biét trung binh trong linh vuc k¥ thudt nay theo céc quy trinh

phan tng héa hoc thong thudng dugc mo ta trong céc tai liéu chuyén nganh.

Nghién ctru vé tinh chat dugc ly cta cac hop chit ctia sang ché cho thdy rang
chiing c6 hoat tinh thic ddy qué trinh chét té bao theo chuong trinh. Kha nang tai kich
hoat qua trinh chét té bao theo chuong trinh & cac t€ bao ung thur 1a myc dich y hoc chinh

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

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

khang xa tri hodc hoa tri.

Céc bénh ung thu c6 thé dugc diéu tri theo sang ché gdm, nhung khdng chi gi¢i
han &, cac bénh ung thu bang quang, ndo, vi va tir cung, cdc bénh bach cau dang bach
huyét man tinh, bénh ung thu rudt két, thuc quan va gan, cac bénh bach cdu nguyén bao
lympho, cac bénh bach clu tiy xuong cép tinh, cac u bach huyét, cac u héc séc td, cac
bénh mau 4c tinh, cac u tly, ung thu budng trimg, bénh ung thu phdi t& bao khéng nho,
bénh ung thu tuyén tidn liét, bénh ung thw tuy va bénh ung thu phdi t€ bao nho.

Sang ché con 2 xuét cac duoc phdm chira it nhAt mot hop chét ¢6 cong thie (1)

két hop véi mot hodc nhiéu ta duoc dugc dung.

Trong sd cac duoe phim theo séng ché, wu tién 14 céc duge pham thich hop dé
dung qua dudng miéng, ngoai dudng tiéu hoa, qua miii, & da hodc qua da, qua tryc trang,
qua ludi, & mit hoic qua dudng hd hép, dic biét 1a vién nén hodc vién trimg, vién nén
ngam dudi ludi, bdt dong goi, goi, vién nang, keo glossette, vién thudc hinh thoi, thubc

dan, kem, thubc m&, gel dung trén da, va 6ng thudc d€ uong hodc ti€m.

Liéu luong thay d6i theo gidi tinh, tudi tc va trong luong ctia bénh nhén, duong
dung, ban chét ctia chi dinh diéu tri, hodc cac viée didu tri két hop, va ndm trong khoang

tlr 0,01mg dén 1 g cho 24 gi& v6i mot hodc nhiéu 1an diing.
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Ngoai ra, sang ché con dé xudt t& hop cia hop chét c6 cong thic (I) véi mot tac
nhan chdng ung thu duge chon tlr cc tic nhan gy doc gen, cac chét doc gian phan, cac
chit chdng chuyén héa, cac chit e ché proteasom, céc chit trc ché kinaza va céc khang
thé, va ca cac duoc phim chia tb hop nay. T hop nay 13 hitu dung d8 san xuét thube

dung trong didu tri bénh ung thu.

Thuan loi 13, séng ché d& cap dén td hop ctia hop chit ¢6 cong thire (I) véi chat

{rc ché EGFR, va cac dugc phérn chtra tb hop nay.

Theo mot phuong an khéc, sang ché @& xuét t6 hop ctia hop chét ¢6 cong thic (1)

v6i chét ttc ché mTOR/PI3K, va céc duoc pham chira t5 hop nay.

Theo mdt phuong an duge vu tién, sang ché dé xudt t6 hop ctia hop chit c6 cong

thie (I) v6i chét e ché MEK, va cac dugc phdm chira td hop nay.

T6t hon 13, sang ché & cap dén t6 hop ctia hop chét ¢6 cong thuc (I) véi chét tc

ch8 HER2, va céc dugc phdm chira t6 hop nay.

Thuén loi 13, sang ché d& cap dén t& hop ctia hop chét c6 cong thire (I) véi chat

trc ché RAF, va cac duge phdm chira td hop nay.

Theo mot phuong 4n, sdng ché dé xuét t6 hop ctia hop chét ¢6 cong thue (1) voi

chét e ché EGFR/HER?2, va céc duge phém chura t& hop nay.

Theo m6t phuong an duge uu tién, sang ché dé xudt t6 hop ctia hop chét c6 cong

thire (I) véi taxan, va cac duge phédm chira td hop nay.

Theo mét phuong an khéc, sang ché @& xuét t& hop ctia hop chét c6 cong thire (I)
v6i chét te ché proteasom, chét didu bién mién dich hoic mdt tac nhén alkyl hoa, va cac

duoc phdm chira t& hop nay.

C6 thé ding ddng thoi hodc 1An luot t6 hop hop chét cé cong thie (I) voi mot tac
nhan chdng ung thu. Tét hon néu dudng dung 1a dudng miéng, va cac dugce phdm twong
mg c6 thé giai phong tie thoi hodc giai phong chdm cac hoat chét. Ngoai ra, ¢6 thé
dung céac hop chét cua t6 hop & dang hai duoc phém riéng 1&, mdi dugc phém chira moét

trong sb céc hoat chit, hodc & dang duogc phém don nhét, trong d6 cac hoat chét duoc
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tron lan.

Ciing c6 thé sir dung céc hop chit theo sang ché két hop voi lidu phép xa tri trong

didu tri bénh ung thu.

Cudi cting, c6 thé lién két cac hop chat theo sang ché v6i cac khang thé don dong
hodic cac doan ctia ching hodc véi cdc protein khung ma cé thé lién quan hodc khong

lién quan dén céc khang thé don dong.

Cac doan khang thé cAn duoc hiéu 13 cac doan loai Fv, scFv, Fab, F(ab')2, F(ab'),
scFv-Fc hodc cac diabody ma n6i chung c6 cung tinh dic hi¢u lién két nhu khang thé
ma tr né cac doan khang thé nay dugc tao ra. Theo sang ché, ¢6 thé thu dugc cac doan
khéng thé theo sang ché tlr cac khang thé bang cac phuong phép nhu thily phan bang
c4c enzym, nhu pepsin hodc papain, va/hodc bang cach phan cét cac clu disulfua bang
cac qua trinh khir héa hoc. Theo cach khac, ¢6 thé thu duoc cac doan khang thé theo
sang ché bing cac phuong phap tai t6 hop gen di biét 16 dbi v6i ngudi c6 hidu biét trung
binh trong linh vuc k§ thudt nay hodc bang qué trinh téng hop peptit st dung cac phuong
tién, vi du, céc thiét bi tdng hop peptit tu dong nhu cac thiét bi duge cung cAp bdi cong
ty Applied Biosystems, v.v..

Céc protein khung ma c6 thé lién quan hodc khdng lién quan dén céc khang thé
don dong dugc hiéu 13 protein ma chtra hodc khong chira cudn globulin mién dich va
tao ra kha ning lién két tvong tw v6i khang thé don dong. Ngudi ¢6 hiéu biét trung binh
trong linh vuc k¥ thult nay s€ biét cach chon khung protein. Cu thé hon, d3 biét rﬁng,
dé duoc chon, khung nhu vay cAn c6 mot vai dAu hiéu sau (Skerra, J. Mol. Recogn. 2000,
13, 167-187): tinh bao toan tét vé mit phat sinh chiing loai, cu tric chic chin véi cdu
ta0 phan i ba chidu da biét 1o (vi dy, tinh thé hoc hodic NMR), kich ¢& nhé, khong bién
d4i hogic bién ddi sau dich mi chi & mtc @6 thip, d& san xuét, biéu hién va tinh ché,
Khung protein nhu vay c6 thé 1, nhung khong chi giéi han &, cdu trac dugc chon tir
nhém gdm c6 fibronectin va wu tién 1a ving fibronectin typ III tho mudi (FNfn10),
lipocalin, anticalin (Skerra, J. Biotechnol. 2001, 74, 257-75), dAn xuét protein Z tir viing
B ctia staphylococcal protein A, thioredoxin A hodc protein bét ky ¢6 ving lip nhu “don

vi lap lai ankyrin” (Kohl et al. PNAS 2003, 100, 1700-1705), “don vi 1dp lai armadillo”,
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“don vi ldp lai gidu leuxin” hodc “don vi 1ap lai tetratricopeptit”. Cling c6 thé 12 dAn xudt
khung tir céc chét doc (vi du, cac noc doc bod cap, cdn tring, cdc chit doc thuc vat hoic
d6ng vat than mém) hoc cac chét e ché protein clia nito oxit synthaza t& bao than kinh

(PIN).

Céc vi du diéu ché chuan bi va vi du dudi ddy nham minh hoa séng ché, nhung

khong lam gigi han pham vi cia sdng ché.
Quy trinh chung

T4t c4 cac chét phan tmg tir cac ngudn thuong mai duge st dung ma khong can
tinh ché thém. Cac dung mdi khan 14 tir cac ngudn thwong mai va duge st dung khong

can lam kho thém.

Séc ky nhanh dugc thuc hién trén ISCO CombiFlash Rf 200i véi cac hop silicagel
duoc nhoi trude (RediSep® Ry Gold High Performance).

Séc ky 16p mong duge thuc hién trén céc dia 5 x 10 cm ¢6 ph silicagel Merck
Type 60 F254.

Viée gia nhiét bang vi séng dugc thyuc hién béng thiét bi Anton Parr MonoWave

hoac CEM Discover®.

Viéc tinh ché HPLC didu ché duoc thuc hién trén hé sac ky long Armen Spot véi
cot Gemini-NX® 10 uM C18, 250 mm x 50 mm i.d., chay & tbc do dong 118 mL phit’
¢ bd do mang didt UV (210 — 400 nm) st dung dung dich nwée NH3HCO3 25 mM va
dung méi rtra giai 1a MeCN trir khi c¢é quy dinh khac.

LC-MS phan tich: Cac hop chit ctia sang ché dugc x4c dinh bang sic ky long
hiéu ndng cao-phd khdi (HPLC-MS) trén Agilent HP1200 véi LC/MS bdn cuc Agilent
6140, vAn hanh & ché d6 ion héa phun dién tir &m hodc duong. Khoang quét khéi lwong
phén tr 1a tir 100 dén 1350. Viéc do UV song song duoc thuc hién ¢ 210 nm va 254 nm.
Céc mAu duge cung cdp dudi dang dung dich 1 mM trong axetonitril, hodc trong

tetrahydrofuran/H,O (1:1) v&i chu ky bom 5 puL. Céc phén tich LCMS duogc thuc hién
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trén hai thiét bi, mdt trong hai thiét bi ndy dugc van hanh v6i dung méi rira gidi bazo,

va thiét bi kia v6i dung moi rira giai axit.

LCMS bazo: Cot Gemini-NX, 3 um, C18, 50 mm x 3,00 mm i.d. & 23°C, v6i tbe
d6 dong 1 mL phut! st dung amoni bicacbonat 5 mM (Dung mdi A) va axetonitril
(Dung mdi B) véi gradien tir 100 % Dung mdi A va két thuc & 100 % Dung mdi B trong
khoéng thoi gian nhat dinh/khac nhau.

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

Viée xac dinh 'H-NMR duoc thyc hién trén phé ké Bruker Avance III 500 MHz
va phd ké Bruker Avance I1I 400 MHz, str dung dung m6i DMSO-ds hodc CDCls. D
liéu 'H NMR 1a & dang céc gia tri delta, don vi phan triéu (ppm), str dung dinh con lai
ctia dung mdi (2,50 ppm déi véi DMSO-ds va 7,26 ppm dbi v6i CDCls) 1am chuén ndi.
Céc kiéu chia tach dugc ky hiéu 1a: s (vach don), d (vach d6i), t (vach ba), q (vach bbn),
quint (vach nam), m (da vach), br s (vach rong), dd (hai vach doi), td (ba vach doi), dt
(hai vach ba), ddd (hai vach hai vach doi).

Séc ky khi két hop va phd khéi phén giai thdp dugc thue hién trén thiét b séc ky
khi Agilent 6850 va khéi phd ké Agilent 5975C sir dung ¢4t 15 m x 0,25 mm phu 0,25
pum HP-5MS va dung heli 1am khi mang. Nguén ion: EI", 70 eV, 230 °C, bdn cuc: 150
°C, mit phan céach: 300 °C.

HRMS dugc thuc hién trén Shimadzu IT-TOF, nhiét d6 nguén ion 200 °C, ESI
+/-, dién &p ion héa: (+/-)4,5 kV. Phan giai khéi téi thicu 10000.

Nhitng phén tich co ban duge thyc hién trén thiét bi phan tich co ban Thermo
Flash EA 1112.
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Vi du thuc hién sing ché

Vi du 1: {4-[2-(4-{(55.)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl} -2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl hydro phosphat

Bude A: 4-metoxybenzyl (2R)-2-{[(5Sa)-5-{3-clo-2-metyl-4- [2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy}-3-(2- {[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)propanoat

Hoa tan 1,75 g axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3 -(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoic (2 mmol, 1 duong luong;
duoc téng hop theo WO 2015/097123), 1,05 g triphenylphosphin (4 mmol, 2 duong
lwong) va 0,5 mL rugu 4-metoxybenzylic (4 mmol, 2 duong lugng) trong 20 mL toluen
kho, sau d6 cho 0,92 g di-tert-butyl azodicarboxylat (4 mmol, 2 dwong lugng) vao trong
3 phat. Khudy hdn hop thu duge ¢ 50 °C cho dén khi quan sét thdy khoéng con chuyén
héa nita. Bom truc tiép hdn hop phan tng vao ¢t silic oxit 120 g duge chun bi trude,
sau d6 tinh ché bang séc ky nhanh, st dung etyl axetat/metanol (chtra 1,2 % NHs) lam
dung moi rtra giai, thu duogc tinh thé mau tring. 'H NMR (400 MHz, CDCl): 8,63 (d,
1H), 8,45 (s, 1H), 7,68 (dd, 1H), 7,59 (d, 1H), 7,45 (t, 1H), 7,28 (s, 1H), 7,21-7,13 (m,
SH), 7,10-7,04 (m, 2H), 6,99-6,80 (m, 7H), 6,24 (d, 1H), 5,68 (dd, 1H), 5,25-5,16 (m,
3H), 5,09 (d, 1H), 4,29-4,18 (m, 2H), 3,88 (s, 3H), 3,81 (s, 3H), 3,38 (dd, 1H), 2,96-2,89
(m, 2H), 2,69 (br s, 4H), 2,56 (dd, 2H), 2,46 (br s, 4H), 2,28 (s, 3H), 1,90 (s, 3H)

Budc B: tert-butyl [4-[2-[2-clo-4-[6-(4-flophenyl)-4-[(1R)-2- [(4-metoxyphenyl)
metoxy]-1-[[2-[[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy]phenyl]metyl]-2-oxo-
etoxy]-(5Sa)-thieno[2,3-d]pyrimidin-5-yl]-3-metyl-phenoxy]etyl]-1 -metyl-piperazin-1-
ium-1-yl]metyl phosphat

Khudy 249 mg 4-metoxybenzyl (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno [2,3-d]pyrimidin-4-yl]oxy }-
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoat (0,25 mmol, 1
duong lugng), 194 mg di-tert-butyl clometyl phosphat (0,75 mmol, 3 dwong luong), 112
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mg natri iodua (0,75 mmol, 3 duong lugng) va 62 mg NaHCO3 (0,75 mmol, 3 duong
luong) trong 3 mL axeton kho & nhiét d trong phong qua dém (khong cho énh sang
chidu vao). Cho 2 mL nuéc vao hdn hgp phan g va bom truc tiép vao cot RP18, st
dung axetonitril / 5 mM NH4HCO3 lam céc dung moéi rira giai theo phuong phap
gradien. Sau khi lam déng kho, thu dugc chit rdn mau tréng. "H NMR (400 MHz,
CDCL): 8,64 (d, 1H), 8,46 (s, 1H), 7,68 (dd, 1H), 7,59 (d, 1H), 7,45 (t, 1H), 7,32 (d,
1H), 7,21-7,16 (m, SH), 7,11-7,05 (m, 2H), 6,98 (t, 2H), 6,89-6,79 (m, SH), 6,22 (d,
1H), 5,66 (dd, 1H), 5,20 (dd, 2H), 5,15 (dd, 2H), 5,08 (d, 1H), 4,26-4,16 (m, 2H), 3,88
(s, 3H), 3,81 (s, 3H), 3,70-3,65 (m, 2H), 3,38 (dd, 2H), 3,32 (br s, 1H), 3,19-3,09 (m,
1H), 3,15 (s, 3H), 3,00 (t, 2H), 2,98-2,91 (m, 2H), 2,55 (dd, 1H), 1,90 (s, 3H), 1,87 (br
s, 4H), 1,46 (s, 9H)

Bude C: Vidu 1

Cho 0,5 mL axit trifloaxetic (6,6 mmol, 50 duong lugng) vao 150 mg fert-butyl
[4-[2-[2-clo-4-[6-(4-flophenyl)-4-[(1R)-2-[(4-metoxyphenyl)metoxy]-1-[[2-[[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy]phenylJmetyl]-2-oxo-etoxy]-(5S4)-thieno[2,3-
d]pyrimidin-5-yl]-3-metyl-phenoxy]etyl]-1-metyl-piperazin-1-ium-1-yljmetyl
phosphat (0,13 mmol, 1 duong lugng) duoc hoa tan trong 4 mL diclometan kho va hon
hop duoc khudy & nhiét do trong phong cho dén khi quan sét thiy khong con chuyén
héa nita. Lam bay hoi hdn hop phan tng dén khd, sau d6 tinh ché bang sic ky pha dao,
st dung axetonitril / S mM NH4HCO3 lam céc dung mdi rira gidi. Sau khi lam dong kho,
thu duoc hop chit ctia vi du 1 & dang chét rén mau tring. HRMS theo tinh toan cho
CasHasCIFNGO10PS: 984,2485; theo thuc té: 471,1189 (M+2H)

Vi du 2: benzyl {4-[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxyphenyl)
pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5 -yl}-2-
clo-3-metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl phosphat

Bude A: benzyl [4-(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1-[(4-metoxybenzyl)oxy]-3-
(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)-1-oxopropan-2-yljoxy}
-(5Sa)-thieno[2,3-d]pyrimidin-5-y1]-3-metylphenoxy } etyl)-1-metylpiperazin-1-ium-1-
yl]metyl phosphat
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Khudy 995 mg 4-metoxybenzyl (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d] pyrimidin-4-yl]joxy} -
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoat (1 mmol, 1 duong
luong) va 392 mg dibenzyl clometyl phosphat (1,2 mmol, 1,2 duong lugng) trong 5 mL
axetonitril kho & 80 °C cho dén khi quan sat thiy khong con chuyén héa nita. Bom truc
tiép hdn hop phan ting vao cdt silic oxit 80 g duoc chuén bi trudc, sau d6 tinh ché bang
sic ky nhanh, st dung etyl axetat/metanol (chira 1,2 % NHs) lam dung moi rira giai. Thu
duoc san phim & dang tinh thd mau tring nhat. 'H NMR (500 MHz, DMSO-de): 8,66
(d, 1H), 8,54 (s, 1H), 7,52 (d, 1H), 7,49 (dd, 1H), 7,45 (tm, 1H), 7,34-7,2 (m, 5H), 7,29
(m, 2 H), 7,24 (d, 1H), 7,22 (m, 2H), 7,19 (m, 1H), 7,15 (m, 2H), 7,14 (m, 1H), 7,12 (d,
1H), 7,04 (m, 1H), 7,02 (tm, 1H), 6,88 (d, 2H), 6,74 (t, 1H), 6,21 (d, 1H), 5,55 (dd, 1H),
5,23 (d, 1H), 5,17 (d, 1H), 5,10 (d, 1H), 5,01 (d, 1H), 4,86 (d, 2H), 4,75 (d, 2H), 4,26~
4,14 (m, 2H), 3,74 (s, 3H), 3,72 (s, 3H), 3,38-3,22 (m, 4H), 3,22-2,54 (m, 2 H), 2,96-
2,74 (brs, 4H), 2,93 (s, 3H), 2,87 (t, 2H), 1,84 (s, 3H)

Budc B: Vidu 2

Khudy 435 mg benzyl [4-(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1-[(4-
metoxybenzyl)oxy]-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl] metoxy } phenyl)-1-
oxopropan-2-yl]oxy }-(5S4)-thieno[2,3-d]pyrimidin-5-y1]-3 -metylphenoxy}etyl)-1-
metylpiperazin-1-ium-1-yl]metyl phosphat (0,36 mmol, 1 duong lugng) va 560 pL axit
trifloaxetic (7,28 mmol, 20 duong luong) ¢ nhiét d6 trong phong cho dén khi quan sét
thay khong con chuyén héa nita. Lam bay hoi hdn hop phan Gng dén khé sau d6 tinh
ché bing sic ky pha d4o, sit dung axetonitril / 5 mM NH4HCO3 lam cac dung méi rira
giai. Sau khi 1am dong khd, thu duoc hop cht ctia vi du 2 ¢ dang chit ran mau trang.
HRMS theo tinh todn cho CssHssCIFNeO10PS: 1074,2954; theo thuc té: 538,1565
(M+2H)

Trong cac vi du 3 va 4 dudi ddy, quy trinh thyc hién la gibng nhur quy trinh trong
vidu 1, sit dung dan xuét clorua thich hop c¢6 cdng thire (IV) va hop chét thienopyrimidin

thich hop ¢6 cdng thie (II).
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Vi du 3: {4-[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl} -2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl metyl pho sphat

Vidu 4: {4-[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5 -yl}-2-clo-3-
etylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro phosphat

Vidu 5: {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)
pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl1}-2-
clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl hydro phosphat

Bude A: 4-metoxybenzyl (2R)-2-{[(5Sa)-5-{3-bromo-2-metyl-4- [2-(4-metylpiperazin-
1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno([2,3-d] pyrimidin-4-yljoxy}-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoat

Hoa tan 1,75 g axit (2R)-2-{[(5S,)-5-{3-bromo-2-metyl-4-[2-(4-metylpiperazin-
1-y])etoxy]phenyl}-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl] oxy}-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)propanoic (2 mmol, 1 duong luong;
duoc tdng hop theo WO 2015/097123), 1,05 g triphenylphosphin (4 mmol, 2 duong
luong) va 0,5 mL rugu 4-metoxybenzylic (4 mmol, 2 duong lugng) trong 20 mL toluen
kho, sau d6 cho 0,92 g di-fert-butyl azodicarboxylat (4 mmol, 2 dwong luong) vao trong
3 phit. Khudy hdn hop thu duoge ¢ 50 °C cho dén khi quan sét thiy khong con chuyén
hoéa nita. Bom truc tiép hdn hop phan tmg vao cft silic oxit 120 g duge chuén bi trude,
sau d6 tinh ché bang séc ky nhanh, st dung etyl axetat/metanol (chtra 1,2 % NH3) lam
dung moi rira giai, thu duoc tinh thé mau tring. '"H NMR (400 MHz, CDCl): 8,63 (d,
1H), 8,45 (s, 1H), 7,68 (dd, 1H), 7,59 (d, 1H), 7,45 (t, 1H), 7,28 (s, 1H), 7,21-7,13 (m,
5H), 7,10-7,04 (m, 2H), 6,99-6,80 (m, 7H), 6,24 (d, 1H), 5,68 (dd, 1H), 5,25-5,16 (m,
3H), 5,09 (d, 1H), 4,29-4,18 (m, 2H), 3,88 (s, 3H), 3,81 (s, 3H), 3,38 (dd, 1H), 2,96-2,89
(m, 2H), 2,69 (br s, 4H), 2,56 (dd, 2H), 2,46 (br s, 4H), 2,28 (s, 3H), 1,90 (s, 3H)

Bu6c B: tert-butyl [4-[2-[2-brom0—4-[6—(4-ﬂophenyl)-4-[(1R)-2-[(4—metoxypheny1)
metoxy]-1-[[2-[[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy]phenyl] metyl]-2-o0xo-
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etoxy]-(5Sa)-thieno[2,3-d]pyrimidin-5-yl]-3-metyl-phenoxy]etyl]-1-metyl-piperazin-1-
ium-1-yl]metyl phosphat

Khudy 265 mg hop chit cta bude A trén day (0,25 mmol, 1 duong luong), 194
mg di-tert-butyl clometyl phosphat (0,75 mmol, 3 dwong luong), 112 mg natri iodua
(0,75 mmol, 3 duwong luong) va 62 mg NaHCO3 (0,75 mmol, 3 duong luong) trong 3
mL axeton khd & nhiét do trong phong qua dém (khdng cho anh sang chiéu vao). Cho
2 mL nudc vao hdn hop phan (ng va bom truc tiép vao cot RP18, st dung axetonitril / 5
mM NH4HCOs 1am céc dung mdi rira giai theo phuwong phép gradien. Sau khi lam dong
khd, thu duoc chét rin mau tring. 'H NMR (400 MHz, CDClL): 8,64 (d, 1H), 8,46 (s,
1H), 7,68 (dd, 1H), 7,59 (d, 1H), 7,45 (t, 1H), 7,32 (d, 1H), 7,21-7,16 (m, SH), 7,11-7,05
(m, 2H), 6,98 (t, 2H), 6,89-6,79 (m, 5H), 6,22 (d, 1H), 5,66 (dd, 1H), 5,20 (dd, 2H), 5,15
(dd, 2H), 5,08 (d, 1H), 4,26-4,16 (m, 2H), 3,88 (s, 3H), 3,81 (s, 3H), 3,70-3,65 (m, 2H),
3,38 (dd, 2H), 3,32 (br s, 1H), 3,19-3,09 (m, 1H), 3,15 (s, 3H), 3,00 (t, 2H), 2,98-2,91
(m, 2H), 2,55 (dd, 1H), 1,90 (s, 3H), 1,87 (br s, 4H), 1,46 (s, 9H)

Budc C: Vidu 5

Cho 0,5 mL axit trifloaxetic (6,6 mmol, 50 duong lugng) vao 150 mg hop chét
ctia bude B trén day (0,13 mmol, 1 duong lugng) duoc hoa tan trong 4 mL diclometan
kho va hdn hop duge khudy & nhiét d trong phong cho dén khi quan sat thdy khong con
chuyén héa nita. Lam bay hoi hdn hop phan tng dén kho, sau d6 tinh ché bang séc ky
pha d4o, str dung axetonitril / 5 mM NH4HCOj3 lam céc dung mo6i rira giéi. Sau khi lam
dong kho, thu dugc hop chét cta vi du 5. HRMS theo tinh todn cho C47H44CIFN6O10PS:
1048,1433; theo thuc té: 525,0791 (M+2H)

Vi du 6: benzyl {4-[2-(3-bromo-4-{(5S,)-4-[(1R)-1-carboxy-2-(2-{[2-(2-metoxy
phenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]
pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl phosphat

Bude A: benzyl [4-(2-{3-bromo-2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1-[(4-
metoxybenzyl)oxy]-3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl|metoxy} phenyl)-1-
oxopropan-2-yl]oxy}thieno[2,3-d]pyrimidin-5-yl]phenoxy} etyl)-1-metylpiperazin-1-
ium-1-yl]metyl phosphat
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Khudy 318 mg hop chit thu dugc & bude A cta vi du 5 (0,30 mmol, 1 duong
luong) va 147 mg dibenzyl clometyl phosphat (0,45 mmol, 1,5 duong luong) trong 1,5
ml axetonitril khé & 70 °C cho dén khi quan st thiy khong con chuyén hoa nita. Bom
truc tiép hdn hop phan tng vao cot silic oxit 80 g duge chudn bi trudce, sau d6 tinh ché
bang séc ky nhanh, st dung etyl axetat/metanol (chira 1,2 % NHs) lam dung moi rira
giai. Thu duoc sin phdm ciia budc A & dang cée tinh thé mau trang. MS: M+H = 1260,6

Budc B: Vidu 6

Cho 334 pL axit trifloaxetic vao dung dich 275 mg hop chét ctia budc B trén day
(0,218 mmol, 1 duong lugng) trong 3,5 mL diclometan, va khuAy hdn hop phan tng &
nhiét d6 trong phong cho dén khi quan s4t thiy khong con chuyén héa nita. C6 déc hdn
hop phan tng va tinh ché san phim thd béng séc ky nhanh, st dung etyl axetat/metanol
(chtra 1,2 % NH3) 1am dung moéi rira giai. Sau do, tinh ché san phdm nay bing sic ky
pha dao, stt dung dung dich NH4HCO3 25 mM trong nudc va MeCN lam cac dung moi
rira gidi. Sau khi lam déng kho, thu duge hop chét ctia vi du 6 & dang chét rin mau trang.
HRMS theo tinh toan cho Cs4HsoBrCIFNsO10PS: 1138,1903; theo thuc té: 570,1018
(M+2H)

Vidu7: {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)
pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl}-2-
clophenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl metyl phosphat

Trong vi du 7, quy trinh thuc hién 1a gidng nhu quy trinh trong vi du 1, st dung
dAn xudt clorua thich hop c6 cong thirc (IV) va hop chét thienopyrimidin thich hop ¢
cong thue (II).

Vi du 8: N-[(5S4)-5-{3-clo-4-[2-(4-{[(hydroxyphosphinato)oxy]metyl}-4-
metylpiperazin-4-ium-1-yl)etoxy]-2-metylphenyl}-6-(4-flophenyl)thieno [2,3-d]
pyrimidin-4-yl]-2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy }-D -phenylalanin

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

Nap 433 mL dung dich axit axetic, 13 mL axit sulfuric va 87 mL nudc vao binh
d4y 2 L ¢6 lip thiét bi khudy co hoc, nhiét ké va thiét b ngung tu hdi luu. Cho 69,3 g
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3 H-thieno[2,3-d]pyrimidin-4-on (0,46 mol), 51,9 g axit periodic (0,23 mol) va 104 g iot
ine (0,41 mol) vao dung dich duoc khudy nay, ma duoc gia nhiét dén 60 °C trong 1 gio.
Lam lanh huyén phu thu duogc xuéng nhiét do trong nhiét do trong phong, loc ra, rira
bang hdn hop axit axetic va nude (5:1) va sau do bang dietyl ete. Lam kho bang khong
khi chét rin dang tinh thé mau be thu duge. 'H NMR (500 MHz, DMSO-ds) 8: 12,57
(br s, 1H), 8,09 (s, 1H), 7,65 (s, 1H)

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

Nap 113 mL phosphoro oxyclorua va 35 mL N,N-dimetylanilin (0,29 mol) vao
binh day tron 1 L ¢6 lap canh khudy co khi, nhiét ké, dung cu ngung tu hdi luu va bng
CaClp. Cho timg phan 75,54 g hop chit ctia buée A trén day (0,27 mol) vao hdn hop
trong 5 phut. Khudy hdn hop phan tng ¢ 105 °C trong 1 gi¢. Lam lanh huyén phi thu
duge xubng 10 °C, loc va rira bang hexan. Cho san pham thé vao nuéc da va khuay
trong 10 phut, loc ra, rira bang nudc lanh, dietyl ete va lam kho bang khéng khi. Thu
dwoc chét rin dang tinh thé mau be. 'H NMR (400 MHz, DMSO-ds) &: 8,89 (s, 1H),
7,98 (s, 1H)

Bude C: 5-Bromo-4-clo-6-iodo-thieno[2,3-d]pyrimidin

Nap 600 mL axetonitril vao binh d4y trong 2 L ¢6 Iap thiét bj khudy co hoc, nhiét
ké va thiét bi suc. Cho 84,9 g hop chét ctia buéc B trén déy (0,29 mol), 50,9 g N-
bromosucxinimit (0,29 mol) va 8,5 mL phirc chit axit tetrafloboric dietyl ete vao. Hon
hop phéan ung duoc khudy & nhiét do trong phong trong 16 gio. Lai cho 1am ba 14n 22,9
g (0,12 mol) N-bromosucxinimit vao hdn hop. Sau khi lam lanh huyén pht xudng 0 °C
va khudy trong 1 gid, loc chit két tua ra, rira bang axetonitril va lam kho bang khong
khi. Thu duoc san phm & dang chét rén tinh thé mau be. "H NMR (500 MHz, DMSO-
ds) 0: 8,88 (s, 1H)

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

Cho 75,08 g hop chét ctia bude C trén ddy (200 mmol), 53,63 g 2-(4-flophenyl)-
4,45 5-tetrametyl-1,3,2-dioxaborolan (240 mmol), 130 g xesi cacbonat (400 mmol),
2,245 g Pd(OAc) (10mmol) va 38,550 g 2-di-fert-butylphosphino-2',4',6'-
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triisopropylbiphenyl (20 mmol) vao binh 2 L. Cho 600 mL tetrahydrofuran va 200 mL
nude vao, va sau dé khudy qua dém & 70 °C trong khi quyén argon. Lam bay hoi
tetrahydrofuran, va sau d6 thu gom san phim bang cach loc. Chiéu séng sidu &m vao
san phém thd trong 250 mL axetonitril va loc lai. Sau do, két tinh 5-bromo-4-clo-6-(4-
flophenyl)thieno[2,3-d]pyrimidin tir etanol / tetrahydrofuran (2:1). 'H NMR (400 MHz,
DMSO-de) &: 9,02 (s, 1H), 7,80-7,77 (m, 2H), 7,47-7,43 (m, 2H)

Buéc E: Axit (2R)-2-[[5-Bromo-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-ylJamino]-3-
(2-hydroxyphenyl)propanoic

Tron 1 duong luong hop chit cta bude D trén ddy, 2 duong lugng axit (2R)-2-
amino-3-(2-hydroxyphenyl)propanoic va 3 duong luong K2COs3 trong dimetyl sulfoxit
(10 mL/mmol) va khudy & 50 °C cho dén khi quan sat thiy khong con chuyén hoa nita.
Sau d6, pha lodng hon hop bang nude, axit héa bang dung dich HCl 1M (dén 46 pH =
1, hodc dén do pH = 6 v6i sy ¢ mat ctia nhém amino bazo) va chiét bang etyl axetat,
hoac tach chét két tia tao ra sau khi axit hoa béng cach loc. Tinh ché san phérn thd bé“mg
séc ky pha dao didu ché, sit dung NH4HCO3 25 mM trong nuéce va axetonitril lam céc
dung modi ria giai, thu dugc axit (2R)-2-[[5-bromo-6-(4-flophenyl)thieno[2,3-
d]pyrimidin-4-ylJamino]-3-(2-hydroxyphenyl)propanoic.

IHI NMR (400 MHz, DMSO-ds) 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
Budc F: (4-bromo-2-clo-phenoxy)-trimetyl-silan

Hoa tan 20,8 g 4-bromo-2-clo-phenol (100 mmol) trong 150 mL tetrahydrofuran
kho, sau d6 cho 24,2 g hexametyldisilazan (150 mmol) vao. Khudy hdn hop phan ing &
85 °C trong khi quyén argon trong 1,5 gid, sau d6 c6 dac bing 4p suét thip. San phim
thd thu duoc duoc st dung 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 G: 4-bromo-2-clo-3-metyl-phenol
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Cho nho giot 48 mL dung dich n-butyl lithi (120 mmol, 2,5 M trong hexan) vao
dung dich 12,1 g diisopropylamin khd (120 mmol) trong 250 mL tetrahydrofuran kho ¢
-78 °C trong khi quyén argon. Khuiy hdn hop trong 30 phit ciing ¢ nhiét d§ nay, sau
d6 cho nho giot 28,0 g hop chét cia bude F trén ddy (100 mmol) vao. Sau 2,5 gio, cho
nhd giot 21,3 g metyl iodua (150 mmol) vao, sau do 1y bé 1am lanh ra va khudy hén
hop qua dém. Téi dap tit phan tmg hdn hop bang 100 mL dung dich NH4OH va 200 mL
NH.4CI, sau d6 chiét bing etyl axetat. Lam khd pha hiru co trén NaxSOq, loc va cd ddc
dich loc bang 4p sut thdp. Hoi Iuu vai 14n san pham t6i mau thu duge v6i hexan tinh
khiét (nhiing phan phan uéc 150-150 mL) va ling gan, thu dugc nhya mau den & bén
dudi. C6 dac céac pha hitu co thu gom duge bang 4p suét thip, thu dugc 19,0 g san pham
thé, san phim nay duoc st dung ma khong can tinh ché thém. 'H NMR (200 MHz,
CDCl) 8: 7,32 (d, 1H), 6,76 (d, 1H), 5,62 (s, 1H), 2,49 (s, 3H)

Budce H: (4-bromo-2-clo-3-metyl-phenoxy)-trimetyl-silan

Cho 20,8 g hexametyldisilazan (129 mmol) vao dung dich 19,0 g hop chét cua
budce H trén day (86,0 mmol) trong 150 mL tetrahydrofuran kho. Khudy hdn hop & 85 °C
trong binh khi argon trong 1,5 gi¢ va sau do6 cd déc bang 4p sudt thip. San pham thu
duogc duge st dung ma khong cAn tinh ché thém. '"H NMR (200 MHz, CDCl) &: 7,30
(d, 1H), 6,63 (d, 1H), 2,50 (s, 3H), 0,28 (s, 9H)

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

Lam lanh dung dich 25,2 g hop chit cta bude H trén day (86,0 mmol) trong 250
mL tetrahydrofuran kho xudng -78 °C trong argon va sau dé cho nhd giot 38 mL dung
dich n-butyl lithi (94,6 mmol, 2,5M trong hexan) vao. Sau 5 phut, cho nho giot 19,2 g
2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (103 mmol) vao. Ly bé lam lanh
ra va dé Am tir ti hdn hop dén nhiét d6 trong phong. Sau do, cho hdn hop vao 200 mL
dung dich NH4Cl va chiét bang etyl axetat. C6 dc céc 16p hitu co thu gom duge béng
ap sudt thap va cho qua dém silica gel sir dung hexan va etyl axetat lam dung moi rira
giai. Tai két tinh san pham thd tir hdn hop etyl axetat va hexan, thu dugc 2-clo-3-metyl-
4-(4,4,5,5-tetrametyl-1,3,2-dioxaboro1an-2-y1)phen01. 'TH NMR (500 MHz, DMSO-de)
§: 10,40 (s, 1H), 7,42 (d, 1H), 6,80 (d, 1H), 2,49 (s, 3H), 1,27 (s, 12H)
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Budc J: 1-[2-[2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy]etyl]-4-metyl-piperazin

Hoa tan 10,0 g hop chit cia budc I trén déy (37,2mmol), 8,7 g 2-(4-
metylpiperazin-1-yl)etanol (60,3 mmol) va 15,8 g triphenylphosphin (60,3 mmol) trong
100 mL toluen khd va sau d6 cho nhd giot 27 mL dietyl azodicarboxylat (60,3 mmol,
dung dich 40 % trong toluen) vao. Khudy hdn hop & 50 °C trong khi quyén argon cho
dén khi quan sét thay khong con chuyén hoa nita. Lam bay hoi céc chit d& bay hoi bang
ap suét thip va cho 100 mL dietyl ete vao. Loc céc tinh thé mau tring dugc két tha ra
va rira bang dietyl ete. C6 dic dich loc bang 4p suét thap va tinh ché bang séc ky nhanh,
str dung clorofom va metanol lam cac dung moi rira giai. K&t tinh ddu mau ndu sang thu
duoc tir hexan, thu dugc 1-[2-[2-clo-3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)phenoxy]etyl]-4-metyl-piperazin & dang chét rén mau tring nhat. '"H NMR (500
MHz, DMSO-dg) 8: 7,56 (d, 1H), 6,99 (d, 1H), 4,15 (t, 2H), 2,72 (t, 2H), 2,51 (s, 3H),
2,50 (brs, 4H), 2,29 (br s, 4H), 2,13 (s, 3H), 1,29 (s, 12H)

Bude K: Axit (2R)-2-[[(5Sa)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yl]Jamino]-3-(2-
hydroxyphenyl)propanoic

Hoa tan 1 duwong luong hop chét ctia budce E trén day va 3 duong luong hop chat
ctia bude J trén day trong hdn hop dioxan:nude 2:1 (10 mL/mmol), sau d6 cho 2 duong
lugng Cs2CO3, 5 mol% Pd(OAc) va 0,2 duong luong tri-tert-butylphosphoni
tetrafloborat vao va khudy hdn hop & 120 °C trong thiét bi phan tng vi séng trong khi
quyén nito cho dén khi quan s4t thiy khong con chuyén hoéa nita. Trung hoa hén hop
bang dung dich HC1 1M va chiét bang diclometan. Lam khd céc pha hitu co thu gom
duoc trén NazSOs4, loc va c¢6 dédc dich loc b%lng ap sudt thép. Tinh ché san phém tho bz‘?mg
sdc ky pha dao didu ché, str dung dung dich axit trifloaxetic 0,1 % trong nudc va
axetonitril lam céc dung mdi rira giai, 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-
yl]amino]-3-(2-hydroxyphenyl)propanoic ¢ dang hdn hop céc chit ddng phén khong a6i
quang. Tach hdn hop bing séc ky nhanh, st dung cac dung mdi rira giai HILIC. Thu
gom chét ddng phan khong d61 quang rira gii ra trude & dang axit (2R)-2-[[(5R4)5-[3-
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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. MS (M+H): 676,2

Thu gom chét ddng phan khong dbi quang rira giai ra sau ¢ dang axit (2R)-2-
[[(584)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin-1 -yl)etoxy]phenyl]-6-(4-
flophenyl)thieno [2,3-d]pyrimidin-4-yl]amino]-3-(2-hydroxyphenyl)propanoic. MS
(M+H): 676,2

Buéc L: etyl (2R)-2-[[(5Sa)-S-[3—clo-2-mety1—4-[2-(4-metylpiperazin—1-yl)etoxy]
phenyl]-6-(4-ﬂopheny1)thieno[2,3—d]pyrimidin-4-yl]amino]—3—(2-hydroxyphenyl)

propanoat

Hoa tan 4,51 g axit (2R)-2-[[(5&,)-5-[3-clo-2-metyl-4-[2-(4-metylpiperazin—1-
yl)etoxy]phenyl]-6-(4-ﬂophenyl)thieno[2,3-d]pyrimidin—4-y1]arnino]-3-(2-
hydroxyphenyl)propanoic (6,67 mmol) trong 85 mL HCI 1,25M trong etanol va khudy
& 40 °C qua dém. Sau do, pha lodng tir tir hdn hop bang dung dich NaHCOs va chiét
bang diclometan. Lam khd céc pha hitu co thu gom duoc trén Na2S0s, loc va cd dic
bang ap suét thip. Tinh ché san pham thd béng séc ky nhanh, sit dung diclometan va
metanol lam c4c dung mdi rira gidi, thu duge etyl (2R)-2-[[(5S4)-5-[3-clo-2-metyl-4-[2-
(4-metylpiperazin-1-yl)etoxy]phenyl] -6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-
ylJamino]-3-(2-hydroxyphenyl)propanoat.

I NMR (500 MHz, DMSO-ds) 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 (¢, 3H)

HRMS theo tinh todn cho C37H3eCIFNsO4S: 703,2395; theo thuc té 704,2450
(M+H)

Budce M: (E)-4-(dimetylamino)-1,1-dimetoxy-but-3-en-2-on

Tron 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) trong binh 2 L va khudy & 105 °C trong 3 gid. Loai bd

lién tuc metanol duoc tao ra bang cach chung cht. Khi viéc tao metanol dung lai (¢ nhiét
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d6 dinh 65 °C), chung cit chan khong hdn hop phan ng (giam tlr tir 4p suét xudng 30
mbar (3 kPa)) dé loai bo céc san phdm phu va cac nguyén lidu chua phan tmg. Chung
cAt san phim thd & 0,1 mbar (10 Pa). Thu gom céc phan doan ¢ nhiét d6 dinh trong
khoang 107-118 °C (nhiét dd bé trong khoang 160-165 °C), thu dugc ddu mau vang. 'H
NMR (500 MHz, DMSO-de) &: 7,59 (d, 1H), 5,17 (d, 1H), 4,42 (s, 1H), 3,25 (s, 6H),
3,09 (s, 3H), 2,78 (s, 3H)

Budc N: 4-(Dimetoxymetyl)-2-(2-metoxyphenyl)pyrimidin

Cho 1,2 duong lugng natri metoxit vao hdn hop 1,2 duong luong mudi 2-
metoxybenzamidin cla axit axetic va 1 dwong lugng hop chét ctia bude M trén day trong
metanol khé (0,5 mL/mmol), va khuéy hdn hop & 75 °C cho dén khi quan st thiy khong
con chuyén héa nita. Lam lanh hdn hop phén tmg va cd dac bang 4p sudt thip. Cho nuéc
vao phan cin, va chiét bing diclometan. Céc Lép hitu co két hop dugc lam kho bang
MgSOs4, loc va dich loc duge cd dac trong diéu kién ap sudt giam. Tinh ché san pham
thd bang séc ky nhanh, st dung heptan va etyl axetat lam cdc dung mdi rira giai, thu
duoc 4-(dimetoxymetyl)-2-(2-metoxyphenyl)pyrimidin. 'H NMR (400 MHz, DMSO-
de) 8: 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)

Budce O: [2-(2-metoxyphenyl)pyrimidin-4-ylJmetanol

Hoa tan 261 mg hop chét cta bude N trén ddy (1,0 mmol) trong 2 mL dung dich
HCI 4M (trong dioxan), sau d6 cho 2 mL nudc vao va khudy hén hop & 50 °C trong
16 gid. Lam lanh hén hop phén tng xudng 0 °C, sau d6 cho ting phén 320 mg NaOH
(8,0 mmol) vao. Piéu chinh 6 pH dén 8 bang dung dich K2COs 10 %, sau d6 cho 76
mg natri bohydrua (2,0 mmol) vao va khudy hdn hop trong 30 phut & 0 °C. Pha loéng
hdn hop phan tng bang 5 mL nudc va chiét bang etyl axetat. Lam kho céc pha hitu co
thu gom dugc trén NaxSO4, loc va ¢d dic dich loc bang 4p suét thap. Tinh ché san pham
thd bang séc ky nhanh, sit dung heptan va etyl axetat lam cdc dung moi rira giai, thu
duoc [2-(2-metoxyphenyl)pyrimidin-4-ylJmetanol. '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)
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Budc P: N-[(5Sa)-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-
ylJmetoxy}-D-phenylalanin

Hoa tan 1 duong luong hop chét ctia bude L trén day, 2 duong lugng hop chat
clia budc O trén ddy, va 3 duong lugng triphenylphosphin trong toluen khd (7
mL/mmol) trong khi quyén nito, sau d6 cho 3 dwong luong di-tert-butyl azodicarboxylat
vao & nhiét do trong phong. Sau do, khudy hdn hop & 50 °C cho dén khi quan sét thdy
khéng con chuyén héa nita. Loai bd céc chét d& bay hoi bang ap sudt thdp va tinh ché

phin cin bang sdc ky nhanh, str dung heptan va etyl axetat 1am cdc dung mdi rira giai.

Hoa tan 1 duong lugng dan xuét este duoc tao ra trong tetrahydrofuran (15
mL/mmol) sau d6 cho 10 duong lugng lithi hydroxit monohydrat va nude (15
mL/mmol) vao. Khudy hdn hop & nhiét do trong phong cho dén khi quan sat thiy khong
con chuyén héa nita. Diéu chinh d6 pH dén 6 bang dung dich HCI 1M, sau d6 pha loéng
hdn hop bang nuée mudi, chiét bang diclometan. Lam kh 16p hitu co trén NazSOs, loc
va ¢b dic dich loc bang ap sudt thap. Tinh ché san phdm tho bang sic ky pha ddo diéu
ché, str dung dung dich NHsHCO3 25 mM trong nudce va axetonitril lam cac dung mdi
rira  giai, thu duogc N-[(5S,)-5-{3-clo-2-metyl-4-[2-(4-metylpiperazin-1-yl)etoxy]
phenyl}-6-(4—ﬂopheny1)thien0[2,3-d]pyrimidin—4-yl]-2-{[2—(2-metoxyphenyl)
pyrimidin-4-ylJmetoxy}-D-phenylalanin. HRMS theo tinh toan cho C47H45CIFN70sS:
873,2875, theo thyc té: 437,6498 (M+2H)

Buéc Q: 4-metoxybenzyl N-[(5Sa)-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-ylJmetoxy} -D-phenylalaninat

Hoa tan 1677 mg hop chét cta bude P trén day (1,92 mmol, 1 duong luong), 1,51
g triphenylphosphin (5,76 mmol, 3 dwong lugng) va 796 mg rugu 4-metoxybenzylic
(5,76 mmol, 3 duong lugng) trong 20 mL toluen khd, sau d6 cho mdt 1an 1,33 g
di(tert)butyl azodicarboxylat (5,76 mmol, 3 duong luong) vao. Khudy hdn hop thu duge
& 50 °C cho dén khi quan sat thiy khong con chuyén héa nita. C6 dic hdn hop phan tng
va tinh ché san pham thd bang sic ky nhanh, sit dung etyl axetat/metanol (chira 1,2 %
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NH3) lam dung méi rira giai. Thu duogc san phim ciia buéc Q & dang céc tinh thé mau
trAng nhat. HRMS theo tinh todn cho CssHssCIFN7OeS: 993,3450; theo thuc té:
497,6814 (M+2H)

Budc R: 4-metoxybenzyl N-[(5S,)-5-{4-[2-(4-{[(benzyloxy)phosphinato]oxy } -4-
metylpiperazin-4-ium-1-yl)etoxy]-3-clo-2-metylphenyl} -6-(4-flophenyl)thieno [2,3-
d]pyrimidin-4-y1]-2-{[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy}-D -phenylalaninat

Khudy 300 mg hop chét ctia bude Q trén dy (0,301 mmol, 1 duong luong) va
148 mg dibenzyl clometyl phosphat (0,451 mmol, 1,5 duong luong) trong 1,5 mL
axetonitril khd & 40 °C cho dén khi quan sat thiy khong con chuyén hoéa nita. Bom truc
tiép hdn hop phan g vao cit silic oxit 24 g duge chuén bi trude, sau d6 tinh ché béng
sc ky nhanh, st dung etyl axetat/metanol (chtra 1,2 % NHz) lam dung moi rira giai. Thu
duoc hop chét ctia bude R & dang céc tinh th8 mau tring nhat. HRMS theo tinh to4n cho
Ce3HeCIFN,010PS: 1193,3689; theo thuc t: 597,6928 (M+2H)

Bude S: Vidu 8

Cho 152 uL HBr 33 % trong axit axetic vao dung dich 100 mg hop chét ctia bude
R trén day (0,0837 mmol) trong 840 pL diclometan va khudy ¢ 0 °C cho dén khi quan
sat thiy khong con chuyén héa nita. C6 dic hdn hop phan Ung, tinh ché bang sic ky
nhanh, st dung etyl axetat/metanol (chira 1,2 % NHs) lam dung mdi rira giai. Sau de,
tinh ché san pham thu dugc béng sic ky pha d4o, sit dung axetonitril / SmM NH4HCO3
lam céc dung moi rira giai. Sau khi 1am dong khd, thu dugc hop chét ctia vi du 8 & dang
chét rin mau tring. HRMS theo tinh todn cho CasHssBrCIFN7O9PS: 983,2645; theo thuc
té: 492,6377 (M+2H)

Vidu9: {4-[2-(4-{4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-yl]
metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]|pyrimidin-5-yl} -2,6-diclo-3,5-
dimetylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl hydro phosphat

Buéc A: 4-Bromo-2,6-diclo-3,5-dimetyl-phenol

Hoa tan 30,16 g 4-bromo-3,5-dimetyl-phenol (150 mmol) trong hdn hop 75 mL

1,2-dicloetan va 75 mL axetonitril, sau d6 cho tung phan 40,06 g N-closucxinimit (300
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mmol, 2,0 duong luong) vao va khudy hdn hop & nhiét d6 trong phong cho dén khi quan
st thay khong con chuyén héa nita. C6 dac hon hop phan ung bang 4p sut thdp va hoa
tan phan cin trong diclometan, rira béng nude va nude mudi. Lam kho 16p hitu co trén
NazSO4 va ¢b dic bing 4p suat thip va duoc st dung & bude ké tiép ma khong can tinh

ché thém. '"H NMR (400 MHz, DMSO-ds): 10,10 (s, 1H), 2,46 (s, 6H)
Buéc B: 1-Bromo-3,5-diclo-4-metoxy-2,6-dimetyl-benzen

Cho 6,6 mL metyl iodua (105,9 mmol, 1,1 duong lwong) vao dung dich 26,0 g
hop chét ctia bude A trén dy (96,3 mmol, 1,0 dwong lugng) va 26,60 g K2COs3 (192,6
mmol, 2,0 dwong lugng) trong 300 mL axetonitril va khudy hdn hop & nhiét do trong
phong cho dén khi quan sat thdy khong con chuyén héa nita. Loc céc chit rén ra va co
dic dich loc bang 4p suét thip. Hoa tan san pham thd trong diclometan, riza bang nudc
va nuée mudi. Lam kho 16p hitu co trén Na;SO4 va c6 dic bang ap suét thap va dugc su
dung & budc ké tiép ma khong cin tinh ché thém. 'H NMR (400 MHz, DMSO-de): 3,78
(s, 3H), 2,49 (s, 6H)

Bude 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 hop chét ctia bude B trén déy (35,2 mmol, 1,0 duong luong) trong
360 mL tetrahydrofuran khd trong khi quyén nito va lam lanh xubng -78 °C bang d4-
axeton khd. Cho 23,2 mL n-butyl lithi (1,6M trong hexan) (37,0 mmol, 1,05 duong
lwong) vao va khudy hén hop trong 15 phit, sau d6 cho 8,6 mL 2-isopropoxy-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan (42,24 mmol, 1,2 duong lugng) vao va d& 4m hoén hop
dén nhiét 46 trong phong. Toi dap tat phan Umg bang nudc mubi, chiét bang diclometan,
1am khd trén NazSOs4, loc va ¢d diic bing ap suat thap. Tinh ché san pham tho béng séc
ky nhanh, sir dung heptan va etyl axetat lam céc dung mdi rira gidi, thu dugce 2-(3,5-
diclo—4-metoxy-2,6-dimetyl-phenyl)-4,4,5,S-tetrametyl-1,3,2-dioxaborolan. 'H NMR
(400 MHz, DMSO-d¢): 3,81 (s, 3H), 2,33 (s, 6H), 1,34 (s, 12H)

Budce D: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)thiophen-3-carboxylat
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Hoa tan 3,92 g etyl 4-bromothiophen-3-carboxylat (16,68 mmol, 1,0 duong
luong) va 9,9 g hop chét ctia bude C trén day (30,0 mmol, 1,8 duong lugng) trong 140
mL dioxan, sau d6 cho 10,87 g Cs2CO3 (33,36 mmol, 2,0 duong luong) dugc hoa tan
trong 40 mL nuéc vao. Sau do, cho 590 mg bis(di-tert-butyl(4-
dimetylaminophenyl)phosphin) diclopaladi(Il) (0,83 mmol, 0,05 duong lugng) vao va
khudy hdn hop trong nito & nhiét do hdi Iwu cho dén khi quan st thiy khong con chuyén
héa ntta. Sau d6, pha lodng bang diclometan va nuge mudi. Sau khi tich pha, chiét pha
nude bang diclometan. Thu gom céc 16p hitu co va lam khd trén NazSOy4, loc va cd dic
béng 4p suét thap. Tinh ché san pham thd bing séc ky nhanh, st dung heptan va etyl
axetat 1am céc dung moi rira giai, thu duoc etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-

phenyl)thiophen-3-carboxylat.

I NMR (400 MHz, DMSO-de): 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+NH,)* = 376,0538

Budce E: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-2,5-diiodo-thiophen-3-

carboxylat

Hoa tan 2,65 g hop chit ctia bude D trén ddy (7,38 mmol, 1,0 dwong lugng) trong
75 mL axetonitril, sau d6 cho 2,2 mL phtrc chét axit floboric dietyl ete (16,23 mmol, 2,2
duong luong) va 3,65 g N-iodosucxinimit (16,23 mmol, 2,2 duong lugng) vao va khudy
hdn hop & nhiét dd trong phong cho dén khi quan sat thiy khong con chuyén héa nita.
C6 dac hdn hop phén ung bang 4p sut thip, va tinh ché san pham tho bing sic ky
nhanh, stt dung heptan va etyl axetat 1am cac dung mo6i rura giai, thu dugc etyl 4-(3,5-
diclo-4-metoxy-2,6-dimetyl-phenyl)-2,5-diiodo-thiophen-3-carboxylat. 'H NMR (400
MHz, DMSO-ds): 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-pheny1)-5-iodo-thiophen—3-carboxylat

Hoa tan 5,29 g hop chit ctia bude E trén ddy (8,66 mmol, 1,0 duong luong) trong
90 mL tetrahydrofuran khé, sau d6 lam lanh xubng -78 °C trong khi quyén argon. Cho
6,7 mL phutc chét isopropyl magie clorua lithi clorua (1,3M trong tetrahydrofuran) (8,66
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mmol, 1,0 duong lugng) vao va khudy hdn hop & -78 °C trong 30 phut. Sau do, cho
NH4Cl bdo hoa trong nudc vao va chiét hdn hop bang etyl axetat. Lép hitu co dugc lam
khd trén NaSO4 va co dudi ap suét giam. Tinh ché san phdm tho béng sic ky nhanh, st
dung heptan va etyl axetat lam cac dung moéi rira gidi, 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 (g, 2H), 3,86 (s, 3H), 1,89 (s, 6H), 0,99 (t, 3H)

Bude G: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-flophenyl)-thiophen-3-

carboxylat

Hoa tan 4,20 g hop chit cta bude F trén day (8,66 mmol, 1,0 dirong lugng) va
1,82 g axit 4-flophenylboronic (13,00 mmol, 1,5 dwong lugng) trong 80 mL dioxan, sau
d6 cho 5,64 g Cs2CO3 (17,32 mmol, 2,0 duong lugng) duoc hoa tan trong 20 mL nude
vao. Sau d6, cho 500 mg tetrakis(triphenylphosphin)paladi(0) (0,43 mmol, 1,15 duong
luong) vao va khudy hdn hop trong nito & 80 °C cho dén khi quan sat thiy khong con
chuyén hoa nita. Sau do6, pha lodng bang diclometan va nude mudi. Sau khi tach pha,
chiét pha nuéc bang diclometan. Thu gom céc 16p hitu co va lam kho trén NazS04, loc
va cb dic bang ap suit thdp. Tinh ché san phim thd béng sic ky nhanh, st dung heptan
va etyl axetat 1am céc dung mdi rira giai, thu dugc etyl 4-(3,5-diclo-4-metoxy-2,6-

dimetyl-phenyl)-5-(4-flophenyl)thiophen-3-carboxylat.

IH 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

Budce H: etyl 4-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-5-(4-flophenyl)-2-nitro-
thiophen-3-carboxylat

Hoatan 1,97 g hop chét cia bude G trén diy (4,34 mmol, 1,0 duong lugng) trong
40 mL axetonitril kho, sau d6 cho 576 mg nitroni tetrafloborat (4,34 mmol, 1,0 duong
luong) vao va khuéy hdn hop & nhiét d6 trong phong cho dén khi quan sat thdy khong
con chuyén héa nita. Sau do, pha lodng bang diclometan va nudce mudi. Sau khi tach

pha, chiét pha nuéc bang diclometan. Thu gom céc 16p hitu co va lam kho trén NaaSOs,
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loc va ¢6 dic bang ap suét thap. Tinh ché san phim tho béng sic ky nhanh, st dung
heptan va etyl axetat 1am cac dung mdi rira giai, 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-ds): 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

Hoatan 1,85 g hop chét ctia bude H trén day (3,71 mmol, 1,0 duong luong) trong
hdn hop 90 mL axit axetic va 18 mL nudc, sau do cho tung phin 2,43 g bui kém (37,1
mmol, 10 duong luong) vao va khudy hdn hop & nhiét do trong phong cho dén khi quan
sat thiy khong con chuyén hoa nita. Co ddc hén hop phan tmg bang ap suét thap, va tinh
ché san phdm tho bing séc ky nhanh st dung heptan va etyl axetat lam dung mdi ria
giai, thu duoc 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 (¢, 3H)

HRMS (M+H)" = 456,0598

Bude J: 5-(3,5-Diclo-4-metoxy-2,6-dimetyl—phenyl)-6—(4-ﬂ0phenyl)-3H-thien0[2,3—
d]pyrimidin-4-on

Hoa tan 1,10 g hop chét ctia bude I trén déy (2,35 mmol, 1,0 duong luong) trong
20 mL formamit va khudy & 150 °C cho dén khi quan sat thiy khong con chuyén hoa
nita. Sau d6, rét vao nude va thu gom san phdm két tia ra bang cach loc, thu duoc 5-
(3,5-diclo-4-rnet0xy-2,6—dimetyl—pheny1)-6-(4-ﬂophenyl)-3H-thieno[2,3-d]pyrimidin-

4-on.

I 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
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Bude 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 hop chét ctia bude J trén day (1,56 mmol, 1,0 duong luong) trong
6 mL phosphoro oxyclorua va khudy & 90 °C cho dén khi quan sat thiy khong con
chuyén hoa nita. C6 ddc hdn hop phan tng béng &p suét thdp, cho nuéc déng bing vao
san phim thd va chiéu séng siéu 4m trong 10 phtt. Thu gom sén phim két tha ra bang
caich  loc, thu  duogc 4-clo-5-(3,5-diclo-4-metoxy-2,6-dimetyl-phenyl)-6-(4-
flophenyl)thieno[2,3-d]pyrimidin.

I NMR (400 MHz, DMSO-de): 9,02 (s, 1H), 7,38-7,26 (m, 4H), 3,86 (s, 3H),
1,99 (s, 6H)

HRMS (M+H)* = 466,9954

Buée L: 2,6-Diclo-4-[4-clo-6-(4-flophenyl)thieno [2,3-d]pyrimidin-5-yl1]-3,5-dimetyl-
phenol va 4-[4-bromo-6-(4-flophenyl)thieno [2,3-d]pyrimidin-5-y1]-2,6-diclo-3,5-
dimetyl-phenol

Cho 3,0 mL bo tribromua (1M trong diclometan) (3,0 mmol, 2,0 duong lugng)
vao dung dich duoc khudy 700 mg hop chét coa bude K trén ddy (1,50 mmol, 1,0 duong
luong) trong 15 mL diclometan & 0 °C va d8 Am hon hop dén nhiét do trong phong va
khudy cho dén khi quan sat thiy khong con chuyén héa nita. Chdm dut phan tmg béng
céch t61 hdn hop bing NH4Cl bio hoa trong nude va chiét bang diclometan. Lam kho
céc pha hitu co thu gom dugce trén NaxSO4 va cd dac béng &p suét thip. Tinh ché phan
cin béng séc ky nhanh, st dung heptan va etyl axetat lam cac dung moi rira giai, thu
dugc 2,6-diclo-4-[4-clo-6-(4-flophenyl)thieno [2,3-d]pyrimidin-5-yl1]-3,5-dimetyl-
phenol  va 4-[4-br0mo-6—(4-ﬂopheny1)thieno[2,3-d]pyrirnidin-S-yl]-2,6-diclo-3,5-
dimetyl-phenol & dang hdn hop sén 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
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Buéc 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]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

Hoa tan 300 mg hdn hop 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-y1]-2,6-diclo-3,5-dimetyl-phenol (0,62  mmol), 286 mg 2-(4-
metylpiperazin-1-yl)etanol (1,98 mmol, 3,0 duong luong) va 520 mg triphenyl phosphin
(1,98 mmol, 3,0) trong 10 mL toluen khd, sau dé cho 460 mg di-tert-butyl
azodicarboxylat (1,98 mmol, 3,0 duong luong) vao. Khudy hdn hop & 50 °C trong khi
quyén nito cho dén khi quan sat thiy khong con chuyén héa nita. Lam bay hoi cac chit
d& bay hoi bang 4p sudt thap va tinh ché hop chat trung gian tho bing sic ky nhanh, st
dung etyl axetat va metanol 1am céc dung moi rira giai, thu duge 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 & dang hdn hop san phim
35:65.

I NMR (400 MHz, DMSO-de): 9,02 (s, 1H), 7,40-7,22 (m, 4H), 4,11 (¢, 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

Bude N: etyl (2R)-2-[5-[3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-
yl)etoxy]phenyl]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-4-yl]oxy-3-[2-[[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy]phenyl]propanoat

Hoa tan 200 mg hdn hop 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 (0,33 mmol, 1,0 duong lugng), 211 mg etyl (2R)-2-hydroxy-3-[2-[[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy]phenyl]propanoat (0,52 mmol, 1,58 duong
luong) va 202 mg Cs2CO3 (0,62 mmol, 1,88 duong lugng) trong 5 mL fert-butanol va

-45-



33170

khudy hdn hop & 70 °C cho dén khi quan sat thiy khong con chuyén héa nita. Pha lodng
bang etyl axetat va sau do rira bang nude mudi. Lam khd 16p hitu co trén NaxSOa, loc
va cb dic bang ap suit thdp va tinh ché bang sic ky nhanh, st dung etyl axetat va metanol
lam céc dung mdi rira giai, thu duoc etyl (2R)-2-[5-[3,5-diclo-2,6-dimetyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl]-6-(4-flophenyl)thieno [2,3-d]pyrimidin-4-yl]oxy-3-

[2-[[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy]phenyl]propanoat. MS: (M+H)=951,0

Bude O: Axit (2R)-2-[5-[3,5-Diclo-2,6-dimetyl-4-[2-(4 -metylpiperazin-1-
yl)etoxy]phenyl]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-4-ylJoxy-3-[2-[[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy]phenyl]propanoic

Hoa tan 200 mg hop chét ctia bude N trén ddy trong 5 mL dioxan-nude 1:1 va
cho 145 mg lithi hydroxit monohydrat (3,45 mmol) vao. Khu4y hdn hop & nhiét d6 trong
phong cho dén khi quan sét thiy khong con chuyén hoa nita. Sau do, pha loang béng
nurée mudi, trung hoa bing HCI 2M, chiét bang diclometan, lam kho trén Na;SOs, loc
va ¢ dac bang ap suét thip. Tinh ché san phim thd bing sic ky pha dao diéu ché, st
dung dung dich NHsHCO3; 5 mM trong nude va axetonitril, thu dugc axit (2R)-2-[5-
[3,5-diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1 -yD)etoxy]phenyl]-6-(4-
ﬂophenyl)thieno[2,3-d]pyrimidin—4-y1]oxy-3-[2-[[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy|phenyl]propanoic. HRMS theo tinh toan cho CagHasNsOeFSCla: 922,2482,
theo thuc té: 462,1310 (M+2H)

Budc P: (4-Metoxyphényl)metyl (2R)-2-[5-[3,5-diclo-2,6-dimetyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl]-6-(4-flophenyl)thieno [2,3-d]pyrimidin-4-yl]Joxy-3-
[2-[[2-(2-metoxypheny])pyrimidin-4-yl]metoxy]phenyl]propanoat

Hoa tan 400 mg hop chét ctia bude O trén ddy (0,433 mmol, 1 duong luong), 341
mg triphenylphosphin (1,30 mmol, 3,0 dwong lugng) va 180 mg rugu 4-metoxybenzylic
(1,30 mmol, 3,0 duong lugng) trong 5 mL toluen khd, sau d6 cho mot 1an 300 mg
di(zerf)butyl azodicarboxylat (1,30 mmol, 3,0 duong luong) vao. Khudy hén hop thu
duoc & 50 °C cho dén khi quan sat thiy khong con chuyén hoa nfta. C6 dic hdn hop
phan ung, tinh ché san phdm tho béng séc ky nhanh, sit dung diclometan/metanol (chira
1,2 % NH3) lam dung mdi rira giai, thu dugc (4-metoxyphenyl)metyl (2R)-2-[5-[3,5-

-46-



33170

diclo-2,6-dimetyl-4-[2-(4-metylpiperazin-1-yl)etoxy]phenyl]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-4-yl]oxy-3 -[2-[[2-(2-metoxyphenyl)pyrimidin-4-
yllmetoxy]phenyl]propanoat. MS: (M+H) = 1043,2

Bude Q: Benzyl [4-[2-[2,6-diclo-4-[6-(4-flophenyl)-4-[(1R)-2-[(4-
metoxyphenyl)metoxy]-1-[[2-[[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy]phenyl]metyl]-2-oxo-etoxy]thieno[2,3-d]pyrimidin-5 -yl]-3,5-dimetyl-
phenoxy]etyl]-1-metyl-piperazin-1-ium-1-yl]metyl phosphat

Khudy 428 mg hop chét ctia bude P trén day (0,62 mmol, 1,5 dwong luong) trong
4 mL axetonitril kho & 40 °C cho dén khi quan s4t thiy khéng con chuyén hoa nita. Bom
truc tiép hdn hop phan ing vao cdt silic oxit 24 g duge chuén bi trude, sau d6 tinh ché
bing sic ky nhanh, st dung etyl axetat/metanol (chua 1,2 % NHa) lam dung moéi rira
giai, thu duoc benzyl [4-[2-[2,6-diclo-4-[6-(4-flophenyl)-4-[(1R)-2-[(4-
metoxyphenyl)metoxy]-1-[[2-[[2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy]phenyl]metyl]-2-oxo-etoxy]thieno[2,3 -d]pyrimidin-5-yl]-3,5-dimetyl-
phenoxyletyl]-1-metyl-piperazin-1-ium-1-yljmetyl phosphat. MS: (M+H) = 1243,2

Budc R: Vidu 9

Cho 110 uL HBr 33 % trong axit axetic vao dung dich 230 mg hop chit ctia buée
P trén day (0,185 mmol) trong 3 L diclometan va khudy & 0 °C cho dén khi quan st
thiy khong con chuyén héa nita. C6 dac hdn hop phan tng dén khd va tinh ché san pham
thu dugc bing sic ky pha ddo, st dung axetonitril / 25 mM NHsHCOs lam cac dung moi
rira gidi. Sau khi lam dong khd, thu duge hop chit ctia vidu 9 & dang chét rin mau tréng.
HRMS theo tinh toan cho CsoHas CLFNsO10PS: 1032,2251, theo thuc té: 517,1213
(M+2H)

Vidu 10: {4-[2-(4-{4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-yl]
metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-3,5-
dimetylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl hydro phosphat
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Trong vi du 10, quy trinh thuc hién la gidng nhu quy trinh trong vi du 1, st dung
dAn xuét clorua thich hop c6 cong thirc (IV) va hop chét thienopyrimidin thich hgp ¢6
cong thuc (II).

Vidu 11: {[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl](dimetyl)amonio}metyl hydro phosphat

Budéc A: 4-metoxybenzyl (2R)-2-{[(5Sa)-5-{3-clo-4- [2-(dimetylamino)etoxy]-2-
metylphenyl}-6-(4-flophenyl)thieno[2,3-d] pyrimidin-4-yl]Joxy}-3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)propanoat

Hoa tan 928 mg axit (2R)-2-{[(5S4)-5-{3-clo-4-[2-(dimetylamino)etoxy]-2-
metylphenyl}-6-(4-ﬂopheny1)thieno[2,3-d]pyrimidin—4-y1]oxy}—3-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)propanoic (1,13 mmol, 1 duong luong;
duogc téng hop theo WO 2015/097123), 889 mg triphenylphosphin (3,39 mmol, 3 duong
luong) va 468 mg rugu 4-metoxybenzylic (3,39 mmol, 3 duong lugng) trong 12 mL
toluen kho, sau dé cho mot 1in 781 mg di(terf)butyl azodicarboxylat (3,39 mmol, 3
duong luong) vao. Khudy hén hop thu duge & 50 °C cho dén khi quan sat thdy khong
con chuyén héa nita. C6 dic hdn hop phan ung va tinh ché san phérn thd bang sac ky
nhanh, st dung etyl axetat/metanol (chta 1,2 % NH3) lam dung moi rira giai. Thu dugc
san pham ctia budc A ¢ dang cac tinh thé mau tring nhat. HRMS theo tinh toan cho
Cs,Ha7CIFN5O7S: 939,2869; theo thuc té: 470,6511 (M+2H)

Bude B: Benzyl [(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1 -[(4-metoxybenzyl)oxy]-3-(2-
{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)-1 -oxopropan-2-ylJoxy}-(5Sa)-
thieno[2,3-d]pyrimidin-5-yl1]-3-metylphenoxy} etyl)(dimetyl)amonio]metyl phosphat

Khudy 282 mg hop chét ctia bude A trén day (0,300 mmol, 1 duong luong) va
147 mg dibenzyl clometyl phosphat (0,450 mmol, 1,5 duong lugng) trong 1,5 mL
axetonitril khd & 40 °C cho dén khi quan sat thdy khong con chuyén héa nita. Bom truc
tiép hdn hop phan tng vao cdt silic oxit 24 g dugc chuén bj trudce, sau d6 tinh ché bang

sdc ky nhanh, str dung etyl axetat/metanol (chira 1,2 % NHj3) 1am dung mo6i rira giai. Thu
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duoc hop chét cua bude B & dang céc tinh thé mau tring nhat. HRMS theo tinh todn cho
CeoHssCIFNsO11PS: 1139,3107; theo thuc té: 570,6613 (M+2H)

Bude C: Vidu 11

Cho 175 pL HBr 33 % trong axit axetic vao dung dich 110 mg hop chét ctia bude
B trén day (0,0964 mmol) trong 1 L diclometan va khudy & 0 °C cho dén khi quan st
thiy khong con chuyén héa nita. C6 déc hdn hop phan Ung, tinh ché bang sic ky nhanh,
st dung etyl axetat/metanol (chira 1,2 % NHz) lam dung moi rira giai. Sau do, tinh ché
san phdm thu dugc bang séc ky pha ddo, sit dung axetonitril / SmM NHsHCO3 lam cac
dung mbi rira giai. Sau khi lam dong kho, thu dugc hop chit ctia vi du 11 & dang chit
rén mau tring. HRMS theo tinh toan cho C4sHa2BrCIFNsO10PS: 929,2062; theo thuc té:
465,6087 (M+2H)

Trong céac vidu tir 12 dén 16 dudi day, quy trinh thyc hién 1a gibng nhu quy trinh
trong vi du 1, st dung dAn xuét clorua thich hop c6 cong thic (IV) va hop chat

thienopyrimidin thich hop ¢6 cong thire (ID).

Vidu 12: 1-{4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)
pyrimidin-4-ylJmetoxy } phenyl)etoxy] -6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-
clo-3-metylphenoxy)ety!]-1-metylpiperazin-1-ium-1-yl} etyl hydro phosphat

Vi du 13: 1-{4-[2-(3-bromo-4-{(5S5)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4 -flophenyl)thieno[2,3-
d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-metylpiperazin-1- ium-1-yl}etyl hydro
phosphat

Vi du 14: {1-[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d|pyrimidin-5-yl1}-2-clo-3-
metylphenoxy)etyl]-4-metylpiperazin-1-ium-1-yl}metyl hydro phosphat

Vidu 15: {1-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)
pyrimidin-4-yljmetoxy } phenyl)etoxy] -6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-
clophenoxy)etyl]-4-metylpiperazin-1-ium-1-yl}metyl hydro phosphat
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Vidu 16: {4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-y1}-2-clo-3-
metylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl sulfat

Vidu 17: 1-[(axetyloxy)metyl]-4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)etoxy] -6-(4-flophenyl)
thieno[2,3-d]pyrimidin-5-y1}-2-clo-3-metylphenoxy)etyl]-1 -metylpiperazin-1-ium

trifloaxetat

Budc A: 1-[(axetyloxy)metyl]-4-(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1- [(4-
metoxybenzyl)oxy]-3-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)-1-
oxopropan-2-ylJoxy}-(5Sa)-thieno[2,3-d]pyrimidin-5-y1]-3 -metylphenoxy}etyl)-1-

metylpiperazin-1-ium trifloaxetat

Cho 22 mg natri iodua (0,15 mmol, 1,0 duong lugng) vao dung dich 149 mg hop
chét thu duoc & bude A cta vi du 1 (0,150 mmol, 1 duong luong) va 33 mg clometyl
axetat (0,300 mmol, 2,0 duong luong) trong 2 mL axetonitril khé va khudy hén hop
phan ting & 70 °C cho dén khi quan sét thiy khong con chuyén hoa nira. Tinh ché hdn
hop phan ung bang sac ky pha dao, st dung axit trifloaxetic/axetonitril (0,5 mL/L) va
axit trifloaxetic/H20 (0,5 mL/L) 1am cdc dung méi rira giai. Thu dugc san phim cila

budc A ¢ dang mubdi trifloaxetat. MS: M = 1067,2
Bud6e B: Vidu 17

Cho 300 pL axit trifloaxetic vao dung dich 73 mg hop chét ctia budce A trén day
(0,062 mmol, 1 duong lugng) trong 4 mL diclometan, va khudy hén hop phan tmg &
nhiét do trong phong cho dén khi quan sat thiy khoéng con chuyén hoa nita. Lam bay hoi
hdn hop phan Ung dén kho, sau d6 tinh ché bing sac ky pha ddo, st dung axit
trifloaxetic/axetonitril (0,5 mL/L) v axit trifloaxetic/H20 (0,5 mL/L) lam céc dung moi
rira giai. Sau khi 1am déng khd, thu duge hop chit cta vi du 17 & dang chét rin mau

tring. HRMS theo tinh toan cho CsoHaCIFN6OsS: 947,3000; theo thyc t€ 947,3001 (M)
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Vi du 18: 4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno|[2,3-d] pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-{[(etoxycacbonyl)oxy]metyl}-1 -metylpiperazin-1-ium

Budc A: 4-(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1 -[(4-metoxybenzyl)oxy]-3-(2-{[2-
(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)-1 -oxopropan-2-yl]oxy}-(5Sa)-
thieno[2,3-d]pyrimidin-5-y1]-3-metylphenoxy }jetyl)-1-{ [(etoxycacbonyl)oxy]metyl}-

1-metylpiperazin-1-ium trifloaxetat

Cho 30 mg natri iodua (0,201 mmol, 1,0 duong lugng) vao dung dich 200 mg
hop chat thu duge & bude A cta vi du 1 (0,201 mmol, 1 duong luong) va 56 mg etyl
clometyl cacbonat (0,402 mmol, 2,0 duong lugng) trong 2 ml axetonitril khd va khudy
h3n hop phan tng & 70°C cho dén khi quan sat thiy khong con chuyén hoéa nita. Tinh
ché hdn hop phan ung béng sic ky pha dao, sir dung axit trifloaxetic/axetonitril (0,5
mL/L) va axit trifloaxetic/H2O (0,5 mL/L) lam céc dung moi ria giai. Thu duge hop
chit ctia bude A & dang mubi trifloaxetat. HRMS theo tinh toan cho CsoHsoCIFNgO10S:
1097,3680; theo thuc t& 1097,3694 (M)

Bude B: Vidu 18

Cho 300 pL axit trifloaxetic vao dung dich 162 mg hop chét ciia budc A trén day
(0,134 mmol, 1 duong lugng) trong 4 mL diclometan, va khudy hdn hop phén ng &
nhiét d6 trong phong cho dén khi quan st thdy khong con chuyén héa nita. Lam bay hoi
hdn hop phéan Ung dén khd, sau d6 tinh ché bing sac ky pha déao, sir dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung moi
rira giai. Sau khi 1am d6ng kho, thu dugc hop chit cta vi du 18 & dang chit rin mau

tréng. HRMS theo tinh toan cho Cs1Hs1CIFN6O9S: 977,3105; theo thue £ 977,3122 (M)

Vidu 19: 4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno [2,3-d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-{[(dietylcarbamoyl)oxy] metyl}-1-metylpiperazin-1-ium

trifloaxetat
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Budc A: 4-(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1-[(4-metoxybenzyl)oxy]-3 -(2-{[2-
(2-metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)-1-oxopropan-2 -yl]oxy}-(5Sa)-
thieno[2,3-d]pyrimidin-5-y1]-3-metylphenoxy }etyl)-1-{[(dietylcarbamoyl)oxy] metyl}-

1-metylpiperazin-1-ium trifloaxetat

Cho 30 mg natri iodua (0,201 mmol, 1,0 duwong lugng) vao dung dich 200 mg
hop chit thu dugc & bude A cta vi du 1 (0,201 mmol, 1 duong lugng) va 67 mg clometyl
N,N-dietylcarbamat (0,402 mmol, 2,0 duong lugng) trong 2 mL axetonitril kh va khudy
hdn hop phan tng & 70 °C cho dén khi quan sat thy khong con chuyén héa nita. Tinh
ché hdn hop phan tmg béng sic ky pha dao, st dung axit trifloaxetic/axetonitril (0,5
mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cdc dung moi ria giai. Thu duoc hop
chét ctia bude A & dang mudi trifloaxetat. HRMS theo tinh todn cho Cs1HeaCIFN7O9S:
1124,4153; theo thuc té 1124,4209 (M)

Bude B: Vidu 19

Cho 300 pL axit trifloaxetic vao dung dich 192 mg hop chét ctia budce A trén diy
(0,155 mmol, 1 duong lugng) trong 4 mL diclometan, va khudy hdn hop phan ung &
nhiét d6 trong phong cho dén khi quan sat thiy khong con chuyén hoéa nita. Lam bay hoi
hén hop phan Ung dén kho, sau d6 tinh ché bang sic ky pha dao, st dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam céc dung mdi
rira gidi. Sau khi 1am déng kho, thu duoc hop chét cua vi du 19 & dang chét ran mau
tring. HRMS theo tinh toan cho Cs;sHssCIFN7OsS: 1004,3578; theo thuc t€ 1004,3579
M)

Vi duy 20: 4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
ylmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d|pyrimidin-5-yl1}-2-clo-3-
metylphenoxy)etyl]-1-[(glyxyloxy)metyl]-1 -metylpiperazin-1-ium

Trong vi du 20, quy trinh thuc hién la gidng nhur quy trinh trong vi du 1, st dung
dAn xuét clorua thich hop ¢6 cong thuce (IV) va hop chét thienopyrimidin thich hop ¢
cdng thue (II). Hop chét thu duoc 14 mudi amoni bac bbn, trong d6 cac ion trai déu c6
thé duoc chon tir bromua, clorua, iodua, axetat, trifloaxetat, benzoat, mesylat, tosylat,

triflat, hodc céc ion tuong tu.
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Vidu 21: 4-[2-(4-{(5S)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-{1-[(dietylcarbamoyl)oxy]etyl}-1 -metylpiperazin-1-ium

trifloaxetat
Budc A: 1-cloetyl N,N-dietylcarbamat

Cho nho giot 3,574 g 1-cloetyl carbonoclorua (25 mmol, 1,0 duong lugng) vao
dung dich 1,828 g dietylamin (25 mmol, 1,0 duong luong) trong tetrahydrofuran & -
78 °C, sau d6 cho nho giot pyridin vao ¢ -78 °C. Khudy hdn hop phan tng ¢ nhiét do
ndy trong 30 phut, sau do d8 4m tur tir dén nhiét d6 trong phong (3 gid) va khudy qua
dém. C6 dac hdn hop phan Umg, pha lodng sin phim tho bang 70 mL diclometan, sau
d6 rira bang 50 mL HCI 1N trong nudc, sau d6 rtra hai 14n bang 50 mL nudc mubi. Lam
khé 16p hitu co trén MgSO4, loc, c6 déc dich loc bang ap sudt thap, thu duoc 1-cloetyl
N,N-dietylcarbamat & dang ddu mau nau nhat. 'H NMR (400 MHz, CDCls): 6,64 (q,
1H), 3,34 (m, 4H), 1,83 (d, 3H), 1,17 (t, 6H).

Budc B: 4-(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1 -[(4-metoxybenzyl)oxy]-3-(2-{[2-
(2-metoxyphenyl)pyrimidin-4-yljmetoxy } phenyl)-1 -oxopropan-2-ylJoxy}-(5Sa)-
thieno[2,3-d]pyrimidin-5-y1]-3-metylphenoxy }etyl)-1-{1- [(dietylcarbamoyl)oxy]etyl}-

1-metylpiperazin-1-ium trifloaxetat

Cho 75 mg natri iodua (0,50 mmol, 2,0 dwong lugng) vao dung dich 250 mg hop
chét thu duge & bude A ctia vi du 1 (0,251 mmol, 1,0 duong lugng) va 225 mg hop chét
ctia bude A trén ddy (1,26 mmol, 5,0 duong lugng) trong 5 mL axetonitril va khudy &
45 °C trong 45 phut. Lam lanh hdn hop phan ung, loc, sau d6 tinh ché bang sic ky pha
dao, st dung axit trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H>0 (0,5 mL/L)
lam cac dung moi rira gidi. Thu duogc cdc hop chit ctia buéc B ¢ dang céc mubi
trifloaxetat ctia céc chit dong phan khong d6i quang (cic chét ddng phan khong adi

quang khong dugc tach). MS: M =1138,4

Budce C: Vidu 21
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Cho 800 pL axit trifloaxetic vao dung dich 81 mg cac hop chét cia bude B trén
day (0,0647 mmol, 1 dwong luong) trong 5 mL diclometan, va khuéy hdn hgp phéan tng
& nhiét dd trong phong cho dén khi quan sat thiy khdng con chuyén héa nita. Lam bay
hoi hén hop phén tng dén khé, sau do6 tinh ché bang séc ky pha dao, sit dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam céc dung moi
rita gidi. Sau khi 1am dong kho, thu duogc hop chét ctia vi du 21 & dang chat rdn mau
tréng (céc chat ddng phan khong d6i quang khdng dugc tach). HRMS theo tinh todn cho
Cs4HssCIFN;0sS: 1018,3735; theo thyc t& 509,6925 (M+H)**

Vi du 22: 4-[2-(4-{(5S2)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl1}-2-clo-3-
metylphenoxy)etyl]-1-metyl-1-[(5-metyl-2-oxo0-1 ,3-dioxol-4-yl)metyl]

piperazin-1-ium trifloaxetat

Bude A: 4-(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1 -[(4-metoxybenzyl)oxy]-3-(2-{[2-
(2-metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)-1 -oxopropan-2-yl]oxy}-(5Sa)-
thieno[2,3-d]pyrimidin-5-yl]-3-metylphenoxy }etyl)-1-metyl-1-[(5 -metyl-2-ox0-1,3-

dioxol-4-yl)metyl]piperazin-1-ium trifloaxetat

Cho 52 mg natri iodua (0,35 mmol, 1,0 duong lugng) vao dung dich 348 mg hop
chit thu duge & budc A cta vi du 1 (0,350 mmol, 1 duong luong) va 104 mg 4-
(clometyl)-5-metyl-1,3-dioxol-2-on (0,700 mmol, 2,0 duong luong) trong 2 mL
axetonitril kho va khudy hdn hop phén ung ¢ 70 °C cho dén khi quan sét thiy khong
con chuyén héa nita. Tinh ché hdn hop phan tng bing séc ky pha ddo, sir dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung moi
rira gidi. Thu duoc hop chit cia bude A & dang mubi trifloaxetat. MS: M =1107,2

Budce B: Vidu 22

Cho 600 pL axit trifloaxetic vao dung dich 250 mg hop chét ctia bude A trén day
(0,205 mmol, 1 duong lugng) trong 8 mL diclometan, va khudy hdn hop phén tng &
nhiét d6 trong phong cho dén khi quan sat thiy khong con chuyén hoéa nita. Lam bay hoi
hdn hop phan ung dén kho, sau d6 tinh ché bing sic ky pha do, st dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H>0 (0,5 mL/L) lam cac dung moi
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rira giai. Sau khi lam dong kho, thu duoc hop chét cta vi du 22 & dang chét rin mau

tréng. HRMS theo tinh toan cho Cs2HaoCIFNgO9S: 987,2949; theo thue té 987,2961 (M)

Vi du 23: 4-[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
ylmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-metyl-1-[(L-valyloxy)metyl]piperazin-1 -ium

Trong vi du 23, quy trinh thuc hién 1a gibng nhu quy trinh trong vi du 1, st dung
d&n xuét clorua thich hop c6 cong thire (IV) va hop chat thienopyrimidin thich hop c6
cdng thte (II). Hop chit thu duoc 13 mudi amoni bac bdn, trong d6 céc ion tréi déu ¢6
thé duoc chon tir bromua, clorua, iodua, axetat, trifloaxetat, benzoat, mesylat, tosylat,

triflat, hodc cac ion tuong tu.

Vi du 24: 4-[2-(4-{(5S52)-4-[(1R)-1-carboxy-2-(2-{[2-(2 -metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl}-2-clo-3-
metylphenoxy)etyl]-1-{[(2,2-dimetylpropanoyl)oxy] metyl}-1-metylpiperazin-1-ium

trifloaxetat

Budc A: 4-(2-{2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1- [(4-metoxybenzyl)oxy]-3-(2-{[2-
(2-metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)-1 -oxopropan-2-yl]oxy}-(55a)-
thieno[2,3-d]pyrimidin-5-y1]-3-metylphenoxy }ety])-1-{[(2,2-
dimetylpropanoyl)oxy]metyl}-1-metylpiperazin-1-ium trifloaxetat

Cho 37 mg natri iodua (0,25 mmol, 1,0 dwong lugng) vao dung dich 249 mg hop
chét thu duoc & bude A cta vi du 1 (0,250 mmol, 1 duong luong) va 75 mg clometyl
2,2-dimetylpropanoat (0,500 mmol, 2,0 duong lugng) trong 2 mL axetonitril kho va
khu4y hdn hop phan tng & 70 °C cho dén khi quan sat thiy khong con chuyén hoa nita.
Tinh ché hdn hop phéan Gng bing séc ky pha dao, sit dung axit trifloaxetic/axetonitril
(0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung mdi rtra giai. Thu duge
hop chit cha budc A & dang mudi trifloaxetat. HRMS theo tinh toan cho
Cs1He3CIFN6OoS: 1109,4044; theo thuc t€ 1109,4040 (M)

Budce B: Vidu 24
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Cho 600 pL axit trifloaxetic vao dung dich 216 mg hop chét ctia bude A trén day
(0,177 mmol, 1 duong luong) trong 8 mL diclometan, va khudy hdn hop phén tGng &
nhiét d6 trong phong cho dén khi quan sat thay khong con chuyén héa nita. Lam bay hai
hdn hop phan tmg dén khd, sau d6 tinh ché bang sic ky pha déo, sir dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung moi
rira giai. Sau khi lam dong khd, thu duoc hop chét ctia vi du 24 & dang chét ran mau

tréng. HRMS theo tinh toén cho CssHssCIFNsOsS: 989,3469; theo thyc t€ 989,3480 (M)

Vidu25: 1-[(axetyloxy)metyl]-4-[2-(3 -bromo-4-{(5S,)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl] metoxy } phenyl)etoxy]-6-(4-flophenyl)
thieno[2,3-d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1 -metylpiperazin-1-ium trifloaxetat

Budc A: 1-[(axetyloxy)metyl] -4-(2-{3-bromo-2-clo-4-[6-(4-flophenyl)-4-{ [(2R)-1-[(4-
metoxybenzyl)oxy]-3-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)-1-
oxopropan-2-yl]oxy}-(5Sa)-thieno [2,3-d]pyrimidin-5-yl]phenoxy}etyl)-1-

metylpiperazin-1-ium trifloaxetat

Cho 30 mg natri iodua (0,20 mmol, 1,0 duong lugng) vao dung dich 212 mg hop
chét thu duge & bude A ctia vi du 5 (0,20 mmol, 1 duong luong) va 43 mg clometyl
axetat (0,40 mmol, 2,0 duong luong) trong 2 mL axetonitril khd va khudy hdn hop phan
ung ¢ 70 °C cho dén khi quan sét thiy khong con chuyén héa nita. Tinh ché hdn hop
phan tng béng sic ky pha déo, sir dung axit trifloaxetic/axetonitril (0,5 mL/L) va axit
trifloaxetic/H20 (0,5 mL/L) 1am cac dung mdi rira giai. Thu dugc hop chét cia bude A
& dang mudi trifloaxetat. MS: M = 1131,0

Bude B: Vidu 25

Cho 300 pL axit trifloaxetic vao dung dich 105 mg hop chét ctia budc A trén day
(0,0842 mmol, 1 dwong luong) trong 4 mL diclometan, va khudy hdn hop phan Gng &
nhiét 6 trong phong cho dén khi quan sat thiy khong con chuyén héa nita. Lam bay hoi
hdn hop phan ng dén khé, sau d6 tinh ché bang sic ky pha dao, st dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung moi

rira giai. Sau khi lam dong kho, thu duge hop chét ctia vi du 25 & dang chit rin mau
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trang. HRMS theo tinh toan cho CasHasBrCIFNgOsS: 1011,1948; theo thuc t£1011,1949
M)

Vi du 26: 4-[2-(3-bromo-4-{(5Ss)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)
pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno [2,3-d]pyrimidin-5-yl}-2-
clophenoxy)etyl]-1-{[(etoxycacbonyl)oxy]metyl}-1 -metylpiperazin-1-ium trifloaxetat

Budce A: 4-(2-{3-bromo-2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1- [(4-metoxybenzyl)oxy]-
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)-1 -oxopropan-2-ylJoxy}-
(5Sa)-thieno[2,3-d]pyrimidin-5-yl]phenoxy} etyl)-1-{ [(etoxycacbonyl)oxy]metyl}-1-

metylpiperazin-1-ium trifloaxetat

Cho 30 mg natri iodua (0,20 mmol, 1,0 duong lugng) vao dung dich 252 mg hop
chét thu duoc & bude A ctia vi du 5 (0,20 mmol, 1 duong lugng) va 55 mg etyl clometyl
cacbonat (0,40 mmol, 2,0 duong lugng) trong 2 mL axetonitril kho va khudy hdn hop
phéan ung & 70 °C cho dén khi quan sat thiy khong con chuyén héa nita. Tinh ché hdn
hop phén Ung bang séc ky pha ddo, st dung axit trifloaxetic/axetonitril (0,5 mL/L) va
axit trifloaxetic/H20 (0,5 mL/L) 1am c4c dung méi rira giai. Thu dugc hop chét cia budce
A ¢ dang mudi trifloaxetat. HRMS theo tinh toan cho CsgHseBrCIFNgO10S: 1161,2629
theo thuc té 1161,2674 (M)

Budc B: Vidu 26

Cho 300 pL axit trifloaxetic vao dung dich 240 mg hop chét ctia budc A trén day
(0,188 mmol, 1 duong luong) trong 4 mL diclometan, va khudy hdn hop phan tmg &
nhiét d6 trong phong cho dén khi quan sét thdy khong con chuyén hoa nita. Lam bay hoi
hén hop phan Ung dén kho, sau dé tinh ché bang sic ky pha dao, st dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung mdi
rira giai. Sau khi 1am déng kho, thu duoc hop chét cua vi du 26 & dang chét rén mau
trhng. HIRMS theo tinh toan cho CsoHasBrCIFNOsS: 1041,2054; theo thuc t€ 1041,2049
M)

Vi du 27: 4-[2-(3-bromo-4-{(5S52)-4-[(1R)-1 -carboxy-2-(2-{[2-(2-metoxyphenyl)
pyrimidin-4-ylJmetoxy } phenyl)etoxy] -6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-
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clophenoxy)etyl]-1-{[(dietylcarbamoyl)oxy]metyl}-1 -metylpiperazin-1-ium

trifloaxetat

Bude A: 4-(2-{3-bromo-2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1 -[(4-metoxybenzyl)oxy]-
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)-1 -oxopropan-2-ylJoxy}-
(5S4)-thieno[2,3-d]pyrimidin-5-yl]phenoxy} etyl)-1-{ [(dietylcarbamoyl)oxy]metyl}-1-

metylpiperazin-1-ium trifloaxetat

Cho 30 mg natri iodua (0,20 mmol, 1,0 duong lugng) vao dung dich 212 mg hop
chit thu duoc & bude A cta vi du 5 (0,20 mmol, 1 duong lugng) va 66 mg clometyl
N,N-dietylcarbamat (0,40 mmol, 2,0 duong lugng) trong 2 mL axetonitril kho va khudy
hdn hop phan tng & 70 °C cho dén khi quan sat thiy khong con chuyén héa nita. Tinh
ché hdn hop phan ng béng sic ky pha dao, sit dung axit trifloaxetic/axetonitril (0,5
mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam céc dung moi rira giai. Thu duoe hop
chit ctia bude A & dang mudi trifloaxetat. HRMS theo tinh toan cho CeoHe1BrCIFN709S:
1188,3102; theo thuc té 1188,3101 (M)

Budce B: Vidu 27

Cho 300 pL axit trifloaxetic vao dung dich 208 mg hop chét ctia budce A trén ddy
(0,160 mmol, 1 duong lugng) trong 4 mL diclometan, va khudy hdn hop phan ung &
nhiét dd trong phong cho dén khi quan st thiy khong con chuyén hoa nita. Lam bay hoi
hdn hop phan Ung dén kho, sau d6 tinh ché bing sic ky pha dao, sir dung axit
trifloaxetic/axetonitril (0,5 mL/L) v axit trifloaxetic/H20 (0,5 mL/L) lam cac dung moi
rira gii. Sau khi 1am dong kho, thu duoc hop chat cua vi du 27 & dang chét rin mau
trfing. HRMS theo tinh toan cho Cs;Hs3BrCIFN7OgS: 1068,2527; theo thyc t& 1068,2514
M)

Vi du 28: 4-[2-(3-bromo-4-{(5S)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)
pyrimidin-4-ylJmetoxy } phenyl)etoxy] -6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-
clophenoxy)etyl]-1-[(glyxyloxy)metyl]-1-metylpiperazin-1 -lum

Trong vi du 28, quy trinh thuc hién 12 gibng nhu quy trinh trong vi du 1, st dung
dAn xuét clorua thich hop c6 cong thie (IV) va hop chét thienopyrimidin thich hop c6
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cong thuce (II). Hop chit thu duoc 1a mudi amoni bac bdn, trong d6 cic ion trai déu c6
thé dugc chon tir bromua, clorua, iodua, axetat, trifloaxetat, benzoat, mesylat, tosylat,

triflat, hodc cac ion twong tu.

Vi du 29 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2- {[2-(2-metoxyphenyl)
pyrimidin-4-yl]metoxy } phenyl)etoxy] -6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-yl1}-2-
clophenoxy)etyl]-1-{1-[(dietylcarbamoyl)oxy]etyl}-1 -metylpiperazin-1-ium

trifloaxetat

Buéc A: 4-(2-{3-bromo-2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1- [(4-metoxybenzyl)oxy]-
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)-1 -oxopropan-2-ylJoxy}-
(5Sa)-thieno[2,3-d]pyrimidin-5-yl]phenoxy}etyl)-1-{1- [(dietylcarbamoyl)oxy]etyl}-1-

metylpiperazin-1-ium trifloaxetat

Cho 71 mg natri iodua (0,471 mmol, 2,0 duong luong) vao dung dich 250 mg
hop chét thu duoc & bude A cua vi du 21 (0,236 mmol, 1,0 duong luong) va 212 mg
hop chét ctia budc A trén ddy (1,18 mmol, 5,0 duong luong) trong 5 mL axetonitril va
khudy & 45 °C trong 45 phit. Lam lanh hdn hop phén ung, loc, sau d6 tinh ché bing sac
ky pha do, st dung axit trifloaxetic/axetonitril (0,5 ml/L) va axit trifloaxetic/H20 (0,5
mL/L) 1am cac dung moi rira giai. Thu duge céc hop chét ctia buéc A & dang cac mubi
trifloaxetat clia cac chat dong phan khong d6i quang (céc chit ddng phan khong a6i

quang khéng duoc tach). MS: (M+H)*" =602,8
Bude B: Vidu 29

Cho 800 pL axit trifloaxetic vao dung dich 51 mg cac hop chét ctia budc A trén
day (0,0387 mmol, 1 dwong luong) trong 5 mL diclometan, va khudy hdn hop phan tng
& nhiét d6 trong phong cho dén khi quan sat thdy khong con chuyén héa nita. Lam bay
hoi hdn hop phéan ung dén kho, sau do tinh ché bing sic ky pha dao, str dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung moi
rira giai. Sau khi lam dong khd, thu duogc hop chat cta vi du 29 & dang chit rén mau
tring (cac chét ddng phan khong dbi quang khong dugce tach). HRMS theo tinh toan cho
Cs3HssBrCIFN70sS: 1082,2683; theo thuc té 541,6396 (M+H)*" va 541,6389 (M+H)*
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Vi du 30: 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxypheny])
pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl}-2-
clophenoxy)etyl]-1-metyl-1-[(5-metyl-2-0xo0-1 ,3-dioxol-4-yl)metyl]piperazin-1-ium

trifloaxetat

Budc A: 4-(2-{3-bromo-2-clo-4-[6-(4-flophenyl)-4-{[(2R)-1 -[(4-metoxybenzyl)oxy]-
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)-1 -oxopropan-2-ylJoxy}-
(5Sa)-thieno[2,3-d]pyrimidin-5-yl]phenoxy} etyl)-1-metyl-1-[(5 -metyl-2-0x0-1,3-

dioxol-4-yl)metyl]piperazin-1-ium trifloaxetat

Cho 30 mg natri iodua (0,20 mmol, 1,0 duong luong) vao dung dich 212 mg hop
chét thu dugc & bude A cta vi du 5 (0,200 mmol, 1 duong lugng) va 59 mg 4-(clometyl)-
5-metyl-1,3-dioxol-2-on (0,40 mmol, 2,0 duong luong) trong 2 mL axetonitril kho va
khudy hén hop phan tng & 70 °C cho dén khi quan sat thiy khong con chuyén héa nita.
Tinh ché hdn hop phan tng béang séc ky pha dao, st dung axit trifloaxetic/axetonitril
(0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung méi rira gidi. Thu dugc
hop cht cia buéc A & dang mubi trifloaxetat. HRMS theo tinh toan cho
CsoHs4BrCIFNgO10S: 1171,2473; theo thuc té 1171,2461 (M)

Budce B: Vidu 30

Cho 600 pL axit trifloaxetic vao dung dich 225 mg hop chét ctia bude A trén day
(0,175 mmol, 1 duong luong) trong 8 mL diclometan, va khudy hén hop phan tmg &
nhiét d6 trong phong cho dén khi quan sat thdy khong con chuyén héa nita. Lam bay hoi
hdn hop phan Umg dén kho, sau d6 tinh ché bing sic ky pha ddo, st dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung moi
rira giai. Sau khi lam dong kho, thu dugc hop chét cta vi du 30 & dang chét rin mau
trhng. HRMS theo tinh toan cho CsiHusBrCIFN6OsS: 1051,1897; theo thyc té 1051,1891
M)

Vi du 31: 4-[2-(3-bromo-4-{(5S)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)

pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno [2,3-d]pyrimidin-5-yl}-2-
clophenoxy)etyl]-1-metyl-1-[(L-valyloxy)metyl]piperazin-1 -lum
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Trong vi du 31, quy trinh thyc hién la gidng nhu quy trinh trong vi du 1, str dung
dAn xuit clorua thich hop c6 cong thirc (IV) va hop chét thienopyrimidin thich hop ¢
cong thue (II). Hop cht thu duge 13 mudi amoni béc bdn, trong d6 cic ion trai dAu co
thé dugc chon tir bromua, clorua, iodua, axetat, trifloaxetat, benzoat, mesylat, tosylat,

triflat, hoac cac ion tuong tu.

Vi du 32 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)
pyrimidin-4-yl]metoxy } phenyl)etoxy] -6-(4-flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-
clophenoxy)etyl]-1-{ [(2,2-dimetylpropanoyl)oxy]metyl}-1-metyl

piperazin-1-ium trifloaxetat

Budc A: 4-(2-{3-bromo-2-clo-4-[6-(4-flopheny])-4-{[(2R)-1 -[(4-metoxybenzyl)oxy]-
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yljmetoxy }phenyl)-1-oxopropan-2-ylJoxy}-
(5S4)-thieno[2,3-d]pyrimidin-5-yl]phenoxy}ety])-1-{[(2,2-
dimetylpropanoyl)oxy]metyl}-1-metylpiperazin-1-ium trifloaxetat

Cho 30 mg natri iodua (0,20 mmol, 1,0 duong lugng) vao dung dich 212 mg hop
chit thu duoc & bude A ctia vi du 5 (0,200 mmol, 1 duong lugng) va 60 mg clometyl
2,2-dimetylpropanoat (0,40 mmol, 2,0 duong lugng) trong 2 mL axetonitril kho va
khu4y hdn hop phén tng ¢ 70 °C cho dén khi quan sat thiy khong con chuyén hoa nita.
Tinh ché hdn hop phan tmg bing sic ky pha dao, sir dung axit trifloaxetic/ axetonitril
(0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung mdi rira giai. Thu duge
hop chit cua budéc A & dang mudi trifloaxetat. HRMS theo tinh todn cho
CeoHgoBrCIFN60oS: 1173,2993; theo thyc t€ 1173,2994 (M)

Budce B: Vidu 32

Cho 600 pL axit trifloaxetic vao dung dich 215 mg hop chit ctia budc A trén day
(0,167 mmol, 1 duong lugng) trong 8 mL diclometan, va khudy hdn hop phan tng &
nhiét do trong phong cho dén khi quan sét thiy khong con chuyén hoa nita. Lam bay hoi
hdn hop phan ung dén kho, sau do tinh ché bing séc ky pha ddo, sit dung axit
trifloaxetic/axetonitril (0,5 mL/L) va axit trifloaxetic/H20 (0,5 mL/L) lam cac dung moi

rira giai. Sau khi lam d6ng kho, thu duoc hop chét cua vi du 32 & dang chét ran mau
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tring. HIRMS theo tinh toan cho Cs2Hs:BrCIFNgOsS: 1053,2418; theo thuc té 1053,2405
M)

Phu thudc vao dién tich cta ching va d6 pH trong dung dich, cac hop chét ctia
cacvidul,4,5vata8 dén 15 c6 thé tdn tai & bdn dang ion (ludng tinh, dianion, anion
hodc cation); cac hop chét ctia cac vidu2, 3,6 va7cd thé tdn tai & ba dang (ludng tinh,
anion hoic cation); va cac hop chét ctia cac vi du tir 16 @én 32 ¢6 thé tdn tai & hai dang

(Iludng tinh hodc cation).
Thtr nghiém duoc ly
Vi du A: Uc ché Mcl-1 theo phuong phap phéan cuc phat huynh quang

Kha nang lién két tuong déi ciia mdi hop chit duge xéc dinh bang phuong phéap
phan cuc phét huynh quang (FP - Fluorescence Polarisation). Phuong phép nay st dung
phéi tr  duoc  danh didu  Fluorescein  (Fluorescein  -PAla-Ahx-A-
REIGAQLRRMADDLNAQY-OH; mw 2,765), phéi tit nay lién két voi protein Mecl-1
(sao cho Mcl-1 tuong ung v6i s truy cép gbc UniProtKB®: Q07820), dan dén ting tinh
di huéng nhu xéc dinh duge & cac don vi phan cyc mili (mP - milli-polarisation) bang
thiét bj doc. Vide bd sung hop chit ma lién két canh tranh v6i cing mot vi tri v6i phdi
t0r ndy s& dan dén ty 18 phdi tir khong lién két cao hon trong hé thdng nhu dugc minh

ching boi su giam don vi mP.

Chuén bi dich pha lodng theo chudi 11 diém cta mdi hop chat trong DMSO va
chuyén 2 pl vao dia 384 18, lién két yéu, day phéng (ndng d6 DMSO cubdi 1a 5%). Sau
d6, cho 38 ul dung dich dém (10 mM axit 4-(2-hydroxyetyl)-1-piperazinetansulfonic
[HEPES], 150 mM NaCl, 0,05 % Tween 20, pH 7,4), chira phéi tir duge ddnh ddu

floesxein (ndng dd cudila 1 nM) va protein Mcl-1 (ndng dd cudi 13 5 nM) vao.

U céc dia thir nghiém trong khoang 2 gid ¢ nhiét d¢ trong phong trude khi xdc
dinh FP bing thiét bi doc Biomek Synergy2 (Kich thich 528 nm, Phat xa 640 nm,
Nguong 510 nm) va tinh toan cac don vi mP. Sy lién két khi ting lidu luong hop chét
thir nghiém dugc biéu thi dang murc giam phf?m tram mP so v&i khoang duoc thiét lap

gifta ‘chi 5 % DMSO’ va cac dbi chimg “Gc ché 100 %’. Dudng cong dap ing lidu 11
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diém dugc v& bing phin mém XL-Fit st dung md hinh logistic 4 thong s6 (Sigmoidal
Dose-Response Model) va xé4c dinh ndng do ché ma tai ndng d6 nay mP (ICso0) giam

50%. Céc két qua dugc néu trong Bang 1 dudi day.

Céc két qua nay cho thiy céc hop chit cua sang ché trc ché su tuong téc gitta

protein Mcl-1 va peptit phat huynh quang duge mo ta trén day.
Vi du B: Tinh ddc hai t bao in vitro

Céc thit nghiém vé tinh déc hai t bao duge thuc hién trén dong t€ bao da u tiy
H929.

Céc té bao nay duge phan phéi vao céc vi dia va duoc cho tiép xuc véi cac hop
chét thtr nghiém trong 48 gid. Sau d6, kha ning sdng s6t clia té bao duoc dinh lugng
bang thir nghiém so mau, thir nghiém vi cy tetrazoli (Carmichael et al. Cancer Res.

1987, 47, 936-942).

Céc két qua duoc biéu thi bang ICso (ndng d6 ctia hop chit ma trc ché kha ning

sbng sot clia té bao khoang 50%) va dugc néu trong Bang 1 dudi day.
Céc kbt qua cho thay cac hop chét cta sang ché 14 cac chét gay doc hai t& bao.

Bang 1: ICso d8i v6i trc ché Mel-1 (thir nghiém phén cuc phét huynh quang) va d6i véi
tinh ddc hai t& bao trén co s& céc t€ bao H929

ICs0 M) 1Cs0 (M) ICso (M) ICso (M)

Mcl-1 FP MTT H929 Mcl-1 FP MTT H929
Vidul 1,03E-09 2,84E-08 Vidul7 1,12E-09 2,15E-09
Vidu2 9,48E-10 1,09E-08 Vidu 18 9,48E-10 1,74E-09
Vidu3 ND ND Vidu 19 1,2E-09 1,64E-06
Viduy 4 ND ND Vidu 20 ND ND
Vidu 5 1,06E-09 5,54E-08 Vidu 21 1,96E-09 7,04E-08
Vidu 6 ND ND Vidu22 9,48E-10 2,23E-09
Vidu7 ND ND Vidu 23 ND ND
Vidu 8 9,48E-10 2,29E-07 Vidu 24 1,04E-09 2,52E-09
Vidu9 ND ND Vidu 25 1,07E-09 1,95E-09
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ICso0 M) ICso M) ICso M) ICs0 (M)

Mcl-1 FP MTT H929 Mcl-1 FP MTT H929
Vidu 10 ND ND Vidu 26 9,48E-10 2,29E-09
Vidull| 1,06E-09 3,93E-08 Vidu27 1,17E-09 1,9E-06
Vidu 12 ND ND Vidu 28 ‘ND ND
Vidu 13 ND ND Vidu 29 1,36E-09 1,36E-07
Viduy 14 ND ND Vidu 30 9,48E-10 2,81E-09
Vidu 15 ND ND Vidu 31 ND ND
Vidu 16 ND ND Vidu 32 1,77E-09 2,11E-09

ND: khong xéc dinh
VI DU C: Pinh lugng dang phan cét cia PARP in vivo

Kha nang cua cac hop chit cua sang ché trong viée gdy ra qua trinh chét t bao
theo chuong trinh, dugc xac dinh béng cach x4c dinh mic PARP duge phan cat, dugc
danh gia trén md hinh ghép khac loai cac té bao da u tiy AMO-1.

5.10° t& bao AMO-1 dugc ghép dudi da vao chudt duge tre ché midn dich (giong
SCID). Tir 12 dén 14 ngdy sau khi ghép, xir Iy nhiing con vat nay béng cach cho dung
céic hop chit khac nhau theo duong tinh mach. Sau khi xu 1y, khéi u duge thu hoi va
phén giai, va dang duoc phén cht cia PARP duge dinh lugng trong cac san phim phan

giai khoi u.

Viéc dinh luwong dugc thuc hién béng cach st dung thir nghiém "Meso Scale
Discovery (MSD) ELISA platform", thir nghi¢m nay danh riéng dé x4c dinh dang phéan
cit ciia PARP. N6 duogc biéu thi & dang yéu td hoat héa twong ung véi ty 1€ gifta lugng
PARP duoc phan cit trong cac khéi u tir chudt duoe xtr 1y chia cho luong PARP duoc

phéan cét trong cac khéi u tir chudt khong duge xir ly.

Céc két qua cho thy cic hop chit ctia sang ché c6 kha ning gdy ra qué trinh chét
té bao theo chuong trinh & céc té bao khdi u AMO-1 in vivo.

Vi du D: Hoat tinh chéng khéi u in vivo

Hoat tinh chéng khdi u ctia cdc hop chét ctia sang ché duoc danh gia bang mau

ghép khac loai cua cac té bao da u tty AMO-1.
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1x107 té bao AMO-1 dugc ghép dudi da vao chudt duge trc ché mién dich (gidng
SCID). Tt 6 dén 8 ngay sau khi ghép, khi khéi u dat khoang 150 mm®, chudt duge xir
Iy bing cach cho diing cac hop chét khéc nhau hang ngay (5 ngay xir 1y). Khéi luong
khéi u duoe x4c dinh hai 1dn mot tun tir khi bt dau x ly.

Céc kbt qué thu dugc bing cach sir dung ty 18 AT/C (the 1a thong s6 dinh luong
vé hoat tinh cia mot san phém, duoc dinh nghia 1a ty 1& khéi luong khdi u ctia nhém
duoc xir Iy / khéi luong khéi u ciia nhém dbi chimg khong dwoc xi 1) cho thdy céc hop

chit ciia sdng ché lam giam gan nhu hoan toan va lau dai khéi u sau giai doan xtt ly.
Vi du E: Thtr nghiém d¢ hoa tan

Phuong phép 1: Cac dung dich mau (khoang 16,7 mg/ml) trong propylen glycol
duoc hoa tan bang nude (30 % propylen glycol). Sau do, cac mau duoc lic trong 72 gid
& nhiét do trong phong. Sau giai doan lic, cac mAu duoc quay ly tdm, sau d6 pha long
dwoc loc va duoe phan tich bing HPLC ¢6 do UV. Dé x4c dinh nong do thue té, duong

chudn 5 diém duoc thiét 1ap.

Vi du, trong nhiing didu kién nay, d6 hoa tan ctia hop chét ctia vi du 1 cao hon
dang ké (= 4907 uM) so voi axit (2R)-2-{[(584)-5-{3-clo-2-metyl-4-[2-(4-
metylpiperazin-1-yl)etoxy]phenyl} -6-(4-flophenyl)thieno[2,3-d]pyrimidin-4-yljoxy}-
3-(2-{[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy}phenyl)propanoic (63,3 pM) duoc
boc 16 trong WO 2015/097123.

Phuong phap 2: Cac mau (40 mg/mL) duoc pha lodng bang' dung dich dém
phosphat trong nude (67,7 mM, véi d pH duoc didu chinh dn 7,4) dugc st dung cho
céc thir nghiém in vivo. Cac mAu duoc lac & nhiét 6 trong phong, sau d6 loc. Phén duoc

hoa tan duoc dinh lugng bang phan tich LC-MS-MS.

Trong nhitng didu kién nay, cdc hop cht ctia vi du 1 va vi du 11 ¢4 dd hoa tan
cao (> 35 mg/mL), 1an luot cao hon so véi axit (2R)-2-{[(5S4)-5-{3-clo-2-metyl-4-[2-
(4-metylpiperazin-1-yl)etoxy]phenyl}-6-(4-flophenyl)thieno [2,3-d]pyrimidin-4-
yl]oxy}-3-(2-{[2-(2-metoxypheny1)pyrimidin—4-yl]metoxy}phenyl)propanoic va axit
(2R)-2-{[(5S4)-5-{3-clo-4-[2-(dimetylamino)etoxy] -2-metylphenyl}-6-(4-
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flophenyl)thieno[2,3-d]pyrimidin-4-ylJoxy}-3-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy} phenyl)propanoic, dugc boe 1§ trong WO 201 5/097123.

Vi du F: Dugc phdm: Vién nén

1000 vién nén chira lidu luong 5 mg hop chét duge chon tir cac hop chat cla cic

YT AUAT T B8N 32 oot s 5g
THNN DOT MY 11tteerieteieree e 20g
THONR DOt DIED 1ot 20g
LLACEOZA vt vt eeereeeeeeeeeeeeeeeeeenaae e e s e e e s e b e s e s e e e e e s 30g
MAGIE STEATAL ... cvvveeeiiereterese e e 2g
SR E TR > < L TR U T PO PP PSP P PP PP RTTPRCIRPPPOL lg
Hydroxypropylxeluloza ............................................................................. 2g
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YEU CAU BAO HO
1. Hop chét ¢6 cong thie (I):
H,C
>0 N| X
/
N
D
0
Ry
O
trong do:

. Y 13 nhém -NH- hodc nguyén tir oxy,

¢ Ry lanhém (Ci1-Ce)alkyl mach thang hogc mach nhanh, nhém (Ca-
C¢)alkenyl mach thing hodc mach nhédnh, nhém (C2-Cs)alkynyl mach thang hoic
mach nhanh, nhém (C1-Cs)alkoxy mach théng hodc mach nhanh, nhém -S-(Ci-
Ce)alkyl, nhém (Ci-Ce)polyhaloalkyl mach thang hodc mach nhanh, nhém
hydroxy, nhém hydroxy(Ci-Ce)alkyl, nhém xyano, -NRoRy’, -Cy1 hodc nguyén

tr halogen,

* R, R3 va Ry, ddc lap v6i nhau, 1a nguyén tir hydro, nguyén tu
halogen, nhom (C1-Cs)alkyl mach théng hodc mach nhénh, nhém (C2-Ce)alkenyl
mach thing hoic mach nhanh, nhém (Cz-Ce)alkynyl mach thang hozc mach
nhanh, nhém (Ci-Ce)polyhaloalkyl mach théng hoic mach nhanh, nhom
hydroxy, nhém hydroxy(Ci-Ce)alkyl, nhom (Ci1-Ce)alkoxy mach thing hodc
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mach nhénh, nhém -S-(Ci-Ce)alkyl, nhém xyano, nhém nitro, -alkyl(Co-Ce)-
NRoR¢’, -O-alkyl(Ci-Cs)-NRgRy’, -C(0)-ORog, -O-C(0)-Ry, -C(O)-NRoRy’, -
NRy-C(0)-Ry’, -NRy-C(0)-ORy’, -alkyl(C1-Cs)-NRo-C(O)-Rg’, -SO2-NRoRy’, -
S0O,-alkyl(Ci-Cs),

¢ Rs 1a nguyén tr hydro,

H;C_ CH, j R
¢ Rg 1a nhém /N+\‘/R7 (\N““\( !
N
Rg ~ \)

R, . _CH;
hodc N
N )
R

“

. R 1a nguyén tir hydro hodc nhém (Ci-Ce)alkyl mach thing hoic
mach nhanh,

¢ Rg 13 nhom -O-P(O)O)(O?), nhém -O-P(O)O)(ORio),
nhém -O-P(O)(OR1g)(ORyo’), nhém -O-SO-O7, nhém -O-SO2-ORio, -Cyo,
nhém -O-C(O)-Ro, nhém -O-C(0)-ORs hodc nhém -0-C(0)-NRsRy’;

. Ro va Ro’, ddc 14p v6i nhau, 12 nguyén tir hydro, nhém (C1-Ce)alkyl
mach thfmg hodc mach nhanh hosic nhém amino(Ci-Ce)alkyl mach théng hoac
mach nhanh,

¢ Rio va Rio’, ddc ldp véi nhau, 1a nguyén to hydro, nhom (Ci-
Ce)alkyl mach thang hodc mach nhéanh hodc nhom arylalkyl(Ci-Ce),

. Cyi1 va Cyz, ddc lgp véi nhau, 12 nhom xycloalkyl, nhom
heteroxycloalkyl, nhém aryl hodc nhém heteroaryl,

amoni duoc dinh nghia nhu trén co thé ton tai & dang dang ion ludng tinh

hodc c6 anion trai dau hda tri mot,
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trong d6:
- “aryl” la nhom phenyl hoéc naphtyl,

- "heteroaryl" 12 nhom hai vong hodc don vong bat ky c6 tir 5 dén 10
nguyén tr vong, co it nhit mot gbc thom va chira tir 1 dén 3 nguyén tir khac loai

duoc chon tir oxy, luu huynh va nito,

- "xycloalkyl" 1a nhém vong cacbon khéng thom hai vong hodc don
vong bat ky chira tir 3 dén 10 nguyén tir vong,

- “heteroxycloalkyl” 1a nhém vong cacbon khéng thom hai vong
hoic don vong bat ky chira tir 3 dén 10 nguyén tir vong, va chira tir 1 dén 3 nguyén
tr khac loai dugce chon tlr oxy, luu huynh va nito, ching ¢6 thé gém cac hé vong

ngung ty, ndi cau hodc spiro,

cac nhém aryl, heteroaryl, xycloalkyl va heteroxycloalkyl dugc dinh nghia
nhu vy va cac nhom alkyl, alkenyl, alkynyl, alkoxy c6 thé duoc thé bing tir 1 dén
4 nhém duoc chon tir (Ci1-Ce)alkyl mach thang hozc mach nhanh, nhom (Ca-
Ce)alkenyl mach thing hozc mach nhanh, nhém (C2-Ce)alkynyl mach thang hozc
mach nhanh, (Ci-Ce)alkoxy mach thing hodc mach nhéanh, (Ci-Ce)alkyl-S-,
hydroxy, oxo (or N-oxit néu thich hop), nitro, xyano, -C(0)-OR’, -O-C(O)-R’, -
C(0)-NR’R”’, -NR’R”’, -(C=NR’)-OR”’, (C1-C¢)polyhaloalkyl mach thing hoic
mach nhanh, triflometoxy hodc halogen, trong d6 R’ va R, doc 1ap véi nhau, 1a
nguyén tir hydro hodc nhém (Ci-Ce)alkyl mach thang hoic mach nhanh, va trong d6
mdt hodc nhiéu nguyén tir cacbon clia cac phéan tir thé kha thi trén ddy c6 thé dugce

doteri hoa,

céc chit ddng phan ddi anh, cac chat dong phan khong doi quang va cac chat
d6ng phan atropi ctia ching, va cdc mudi cong cua chung v4i bazo hodc axit duge

dung.
2. Hop chét c¢6 cdng thire (I) theo diém 1, trong d6 Y 1a nguyén tir oxy.

3. Hop chét ¢6 cong thie (I) theo diém 1, trong d6 it nhét mot trong s6 cac nhom duge
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chon tir Ra, R3 va Rs khong phai 13 nguyén tlr hydro.

4. Hop chét c6 cong thic (T) theo diém 1, trong d6 R1 12 nhom (C1-Ce)alkyl mach thing
ho#ic mach nhanh hoéc nguyén tir halogen.

5. Hop chét ¢6 cong thie (I) theo diém 1, trong d6 R, 12 nguyén tir halogen, nhom
hydroxy, nhém (C1-Ce)alkoxy mach théng ho#c mach nhanh.

6. Hop chét 6 cong thire (I) theo diém 1, trong d6 R3 va R4 1a nguyén tir hydro.

7. Hop chét c6 cong thie (1) theo diém 1, trong d6 cac phéan tir thé ctia cap (R1, Rq) 1a
gibng nhau va céc phin tir thé cta cap (Ro, R3) 12 gibng nhau.

8. Hop chét ¢6 cong thirc (I) theo diém 1, trong d6 Re 12 nhom:

H, C , CH;

/ \r /

R7 hoic ,/\N+ R7 " trong d6 Ry va Re duoe dinh nghia
9. Hop chét c¢6 cong thie (I) theo diém 1, trong d6 Re 12 nhom:

> nhu trong diém 1.
Rg

l/\l\{ +\(R7 trong d6 R7 va Rg dugc dinh nghfa nhu trong diém 1.

10. Hop chét c6 cong thirc (I) theo diém 1, trong d6 R7 12 nhém metyl hodc nguyén tlr
hydro.

11. Hop chét c6 cong thirc (I) theo diém 1, trong d6 Rg 1a nhém -O-P(O0)(O7)(ORuo),
trong d6 Rio 1a nguyén tr hydro, nhém benzyl hoéc nhom metyl.

12. Hop chét c6 cong thie (I) theo diém 1, trong d6 Rg 12 nhom 5-metyl-2-oxo-1,3-
dioxol-4-yl; nhém -0-C(0)-CHs; nhom -O-C(0)-Bu; nhom -O-C(0)-CHa-NHz; nhém
-0-C(0)-CH[CH(CH3),]-NHz; nhém -O-C(0)-O-CH2CHs; hodc nhém -0-C(0)-
-~ N(CH2CHs)a.
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13. Hop chét theo diém 1, trong d6 hop chit nay la:

- {4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3 -metylphenoxy)etyl]-1-
metylpiperazin-1-ium-1-yl} metyl hydro phosphat;

- benzyl {4-[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3 -metylphenoxy)etyl]-1-
metylpiperazin-1-ium-1-yl} metyl phosphat;

- {4-[2-(4-{(584)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yljmetoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3 -metylphenoxy)etyl]-1-
metylpiperazin-1-ium-1-yl} metyl metyl phosphat;

- {4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy] -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3 -etylphenoxy)etyl]-1-
metylpiperazin-1-ium-1-yl}metyl hydro phosphat;

- {4-[2-(3-bromo-4-{(5S.)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy] -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1} -2-clophenoxy)etyl]-1-metylpiperazin-1-
ium-1-yl} metyl hydro phosphat;

- benzyl {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy] -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1} -2-clophenoxy)etyl]-1-metylpiperazin-1-
ium-1-yl}metyl phosphat;

- {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2- {[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy}phenyl)etoxy] -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1} -2-clophenoxy)etyl]-1-metylpiperazin-1-
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ium-1-yl} metyl metyl phosphat;

- N-[(584)-5-{3-clo-4-[2-(4-{[(hydroxyphosphinato)oxy|metyl}-4-
metylpiperazin-4-ium-1-yl)etoxy]-2-metylphenyl} -6-(4-flophenyl)thieno[2,3-
dpyrimidin-4-yl1]-2-{ [2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy }-D-

phenylalanin;

- {4-[2-(4-{4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl1}-2,6-
diclo-3,5-dimetylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl} metyl hydro
phosphat;

- {4-[2-(4-{4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-4-
ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl}-3,5-
dimetylphenoxy)etyl]-1-metylpiperazin-1-ium-1-yl}metyl hydro phosphat;

- {[2-(4-{(584)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-
4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl1}-2-clo-
3-metylphenoxy)etyl](dimetyl)amonio}metyl hydro phosphat;

- 1-{4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy] -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3 -metylphenoxy)etyl]-1-
metylpiperazin-1-ium-1-yl}etyl hydro phosphat;

- 1-{4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1 -carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1} -2-clophenoxy)etyl]-1-metylpiperazin-1-
ium-1-yl}etyl hydro phosphat;

- {1-[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3 -metylphenoxy)etyl]-4-
metylpiperazin-1-ium-1-yl}metyl hydro phosphat;
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- {1-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clophenoxy)etyl] -4-metylpiperazin-1-
ium-1-yl} metyl hydro phosphat;

- {4-[2-(4-{(5S54)-4-[(1 R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3 -metylphenoxy)etyl]-1-
metylpiperazin-1-ium-1-yl} metyl sulfat;

- 1-[(axetyloxy)metyl]-4-[2-(4-{(554)-4-[(1R)-1-carboxy-2-(2- {[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1} -2-clo-3-metylphenoxy)etyl]-1-

metylpiperazin-1-ium;

- 4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-
4-yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno [2,3-d]pyrimidin-5-y1}-2-clo-
3-metylphenoxy)etyl]-1-{[(etoxycacbonyl)oxy]metyl}-1 -metylpiperazin-1-ium;

- 4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-
4-yllmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl1}-2-clo-
3-metylphenoxy)etyl]-1-{[(dietylcarbamoyl)oxy]metyl}-1 -metylpiperazin-1-
ium,;

- 4-[2-(4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-
4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d|pyrimidin-5-yl1}-2-clo-
3-metylphenoxy)etyl]-1-[(glyxyloxy)metyl]-1-metylpiperazin-1 -ium;

- 4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-
4-ylJmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl}-2-clo-
3-metylphenoxy)etyl]-1-{1-[(dietylcarbamoyl)oxy]etyl}-1 -metylpiperazin-1-
ium;

- 4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-
4-yllmetoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl1}-2-clo-
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3-metylphenoxy)etyl]-1-metyl-1-[(5-metyl-2-oxo-1,3-dioxol-4-
yl)metyl]piperazin-1-ium;

- 4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-
4-yl]metoxy } phenyl)etoxy]-6-(4-flophenyl)thieno[2,3 -d]pyrimidin-5-yl1}-2-clo-
3-metylphenoxy)etyl]-1-metyl-1-[(L-valyloxy)metyl]piperazin-1 -ium;

- 4-[2-(4-{(584)-4-[(1R)-1-carboxy-2-(2-{ [2-(2-metoxyphenyl)pyrimidin-
4-ylJmetoxy} phenyl)etoxy]-6-(4-flophenyl)thieno[2,3-d] pyrimidin-5-yl1}-2-clo-
3-metylphenoxy)etyl]-1-{[(2,2-dimetylpropanoyl)oxy]metyl}-1 -metylpiperazin-

1-ium;

- 1-[(axetyloxy)metyl]-4-[2-(3-bromo-4-{(5Sa)-4-[(1R)-1 -carboxy-2-(2-
{[2-(2-metoxyphenyl)pyrimidin-4-yl]metoxy} phenyl)etoxy] -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1} -2-clophenoxy)etyl]-1-metylpiperazin-1-

ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clophenoxy) etyl]-1-
{[(etoxycacbonyl)oxy]metyl}-1-metylpiperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clophenoxy) etyl]-1-
{[(dietylcarbamoyl)oxy]metyl}-1-metylpiperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clophenoxy)etyl]-1-
[(glyxyloxy)metyl]-1-metylpiperazin-1-ium;

- 4-[2-(3-bromo-4-{(5Sa)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-
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flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1-{1-
[(dietylcarbamoyl)oxy]etyl}-1-metylpiperazin-1-ium;

- 4-[2-(3-bromo-4-{(5Ss)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-ylJmetoxy} phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1 -metyl-1-[(5-
metyl-2-oxo-1,3-dioxol-4-yl)metyl]piperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clophenoxy)etyl]-1 -metyl-1-[(L-

valyloxy)metyl]piperazin-1-ium;

- 4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-carboxy-2-(2-{[2-(2-
metoxyphenyl)pyrimidin-4-yl]metoxy } phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clophenoxy) etyl]-1-{[(2,2-
dimetylpropanoyl)oxy]metyl}-1-metylpiperazin-1-ium.

14. Hop chat theo diém 1, trong d6 hop chét nay 1a {4-[2-(4-{(5S4)-4-[(1R)-1-carboxy-
2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylmetoxy} phenyl)etoxy]-6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-y1}-2-clo-3 -metylphenoxy)etyl]-1-metylpiperazin-
1-ium-1-yl}metyl hydro phosphat.

15. Hop chét theo diém 1, trong d6 hop chét nay 1a {4-[2-(3-bromo-4-{(5S4)-4-[(1R)-1-
carboxy-2-(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylmetoxy} phenyl)etoxy]-6-(4-
flophenyl)thieno|[2,3-d]pyrimidin-5-yl} -2-clophenoxy)etyl]-1-metylpiperazin-1-ium-1-
yl}metyl hydro phosphat.

16. Hop chét theo diém 1, trong d6 hop chat nay 1a {[2-(4-{(5S)-4-[(1R)-1-carboxy-2-
(2-{[2-(2-metoxyphenyl)pyrimidin-4-ylJmetoxy } phenyl)etoxy] -6-(4-
flophenyl)thieno[2,3-d]pyrimidin-5-yl}-2-clo-3-

metylphenoxy)etyl](dimetyl)amonio }metyl hydro phosphat.

17. Quy trinh didu ché hop chét ¢6 cong thirc (1) theo diém 1, khac biét & chd, hop chit

¢6 cdng thire (IT) duge st dung lam nguyén lidu ban dau:
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H,C

(D)

trong d6 R, R2, R3, R4, Rs va 'Y dugc dinh nghia nhu dbi véi cbng thuc (1),
va Rg’ 1a nhém -N(CH3), hodc nhém 4-metyl-piperazinyl,
cho hop chét nay thuc hién phan tmg bao vé nhém chirc axit carboxylic dé

tao ra hop chét ¢ cdng thire (III):

H-.C

>0 N| AN
/

N

(1)

O

T
O

trong d6 R, Rz, R3, R4, Re’ va Y dugce dinh nghfa nhu trén ddy, va T 1a nhom

bao vé cho chirc axit carboxylic nhu, vi du, nhom para-metoxybenzyl,
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cho hop chéit nay lién hop véi hop chit c6 cong thic (IV):
R, Cl

Y (V)

Rg

trong d6 R7 va Rg dugc dinh nghia nhu d6i véi cong thirc (D),

dé tao ra hop chét c6 cong thire (V):

H,C
~0 N| AN
N/
V)
O
T/
O

trong d6 Ri, Rz, R3, Re, T va Y duoce dinh nghia nhu trén day, va Re duge
dinh nghia nhu trong diém 1,

sau d6, thuc hién phan (mg khir bao vé nhém chire axit carboxylic,

@8 tao ra hop chét c6 cong thie (1), hop chét nay c6 thé duoc tinh ché theo
cac k¥ thuét tach thdng thuong, duge chuyén héa, néu mudn, thanh céc mudi cong
cla no véi bazo hodc axit duoc dung va tuy y, duge tach thanh cac chét déng phan

cia né theo cac k¥ thuét tach thdng thudng,

trong do tai thoi didm thich hop bét k¥ trong quy trinh néu trén, mot s6 nhom
(hydroxy, amino ...) clia cac tac nhan phan Gmg ban d4u hodc ctia cac hop chét trung

gian tong hop c6 thé dugc bao v¢, sau d6 duoc khir bao vé va chirc hoa, theo yéu
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cdu ctia quy trinh tong hop.

18. Duoc phim chira hop chét ¢6 cong thirc (I) theo diém bt ky trong s§ cac diém tir 1
dén 16, hoic mudi cong clia nd véi bazo hode axit duge dung, két hop v&i mot hodc

nhiéu ta duoc dugc dung.

19. T4 hop ctia hop chét c6 cong thirc (1), theo diém bét ky trong sé cac diém tir 1 dén
16, v6i tac nhan chéng ung thu duge chon tir cac tac nhan gdy doc gen, cac chit doc
gian phén, cac chat chéng chuyén héa, cac chét e ché proteasom, cac cht trc ché kinaza

va céac khang the.

20. Duogc phém chta to hop theo diém 19 két hop véi mét hodc nhiéu ta duoc duge
dung.
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