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Linh vire ky thuit dwoc dé cap

Sang ché dé cap dén hop chat hitu ich dé e ché kinaza phu thudc xyclin 7
(cyclin-dependent kinase 7 - CDK?7) va dugc pham chira chiing.

Tinh trang k§ thuit ciia sang ché

Kinaza phu thudc xyclin (CDK) 14 loai kinaza chi yéu va quan trong trong
qué trinh ting sinh t& bao ung thu va phién ma sinh ung thu phi diéu tiét. CDK7 lién
két voi xyclin H va MATI dé tao thanh kinaza hoat hoa xyclin trime (CAK) thue
hién chirc ning ctia n6 bang cach phosphoryl héa cac CDK khac tham gia vao diéu
khién chu trinh té bao. Cac phirc hop nay diéu khién su chuyén tiép dic hiéu giira hai
pha tiép theo trong chu trinh té bao. CDK7 lién quan dén ca viéc didu khién chu trinh
té bao theo thoi gian va hoat tinh phién ma. CDK7 lién quan dén qua trinh khéi dau
phién ma boi su phosphoryl héa dudi don vi Rbpl cuia ARN Polymeraza II
(RNAPII). Su ting sinh té bao khong kiém soat dugc va su phién ma phi diéu tiét 1a
dau hi¢u x4c nhan bénh ung thu. Viéc hudng dich CDK7 mét cach chon loc c6 thé
c6 loi thé boi viéc tre ché ddng thoi sy phién ma tich cuc va su phat trién chu trinh té
bao. Vi vay, CDK7 1a dich hira hen dé diéu tri bénh ung thu, dic biét 1a bénh ung thu
xam 14n va kho diéu tri.

Chét trc ché phan tir nho déi voi CDK7 da duoc bdo cdo trong tai liéu (xem,
ching han, WO 2015/154022, WO 2016/142855, WO 2016/160617, WO
2016/193939, va WO 2017/044858). Van can c6 cac chit e ché CDK7 c¢6 thé duoc
sir dung trong diéu tri c4c rdi loan tang sinh té bao, nhu bénh ung thu. Ngoai ra, can
c6 céc chat trc ché CDK7 ma chon loc dbi véi CDK7 so véi cac CDK khéc.

Ban chit k§ thuit ciia sing ché

Sang ché dé xuit cac hop chit méi 1a cac chit ac ché CDK7 chon loc. Cac
hop chit méi nhu vay c6 thé dap ung nhu ciu déi v6i viée diéu tri tiém ning va hitu
higu bénh ung thu, dic biét 1a bénh ung thu v6i sy phién ma phi diéu tiét. Sang ché
cling c6 thé dap tmg nhu cau dbi v6i viéc didu tri hitu hiéu va tiém ning bénh ung

thu biéu mo duong niéu, bénh ung thu tir cung, bénh ung thu dai truc trang, bénh
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ung thu vii, bénh ung thu phdi, bénh ung thu budng trimg, bénh ung thu da day, bénh
ung thu gan mét, bénh ung thu tuyén tuy, bénh ung thu cd, bénh ung thur tuyén tién

liét, bénh ung thu méu, xa-com, bénh ung thu da, va/hodc u than kinh dém.

Sang ché dé xuit hop chit c6 cong thic:

3

hodc muodi dugc dung cua no. Pic biét dugc uu tién 1a muoi besylat. Muoi

hemi-edisylat hydrat cling dugc wu tién.

Ban md ta boc 16 phuong phap diéu tri bénh ung thu, cu thé 1a dé diéu tri bénh
ung thu véi sy phién ma phi diéu tiét. Tét hon 13, bénh ung thu 1a bénh ung thu biéu
mo duong ni€u, bénh ung thu tr cung, bénh ung thu dai tryc trang, bénh ung thu v,
bénh ung thu phdi, bénh ung thu budng trimg, bénh ung thu da day, bénh ung thu
gan mat, bénh ung thu tuyén tuy, bénh ung thu cb, bénh ung thu tuyén tién liét, bénh
ung thu mau, xa-com, bénh ung thu da, hodc u than kinh dém. Tét hon nita 14, bénh
ung thu 1a bénh ung thu dai truc trang, bénh ung thu v, bénh ung thu phéi, bénh
ung thu budng trimg, hodc bénh ung thu da day. Tét nht 13, bénh ung thu 12 bénh

ung thu va.

Ban md ta ciing boc 16 phuong phép diéu tri bénh ung thu biéu mo duong
ni€u, bénh ung thu tr cung, bénh ung thu dai tryc trang, bénh ung thu va, bénh ung
thu phoi, bénh ung thu budng tring, bénh ung thu da day, bénh ung thu gan mat,

bénh ung thu biéu moé duong niéu, bénh ung thu tir cung, bénh ung thu dai truc
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trang, bénh ung thu va, bénh ung thu phdi, bénh ung thu budng trimg, bénh ung thu
da day, bénh ung thu gan mat, bénh ung thu tuyén tuy, bénh ung thu cb, bénh ung
thu tuyén tién liét, bénh ung thu mau, xa-cém, bénh ung thu da, hodc u than kinh
dém & bénh nhan, bao gém budc nghién clru sy c6 mat cua it nhat mot sy mat dot
bién chtrc ning & cac gen ARIDIA, KMT2C, KMT2D va/ RBI trong mau sinh hoc tir
bénh nhan va st dung lugng hitu hi¢u c6 tdc dung tri liéu cia hgp chét hoic mudi
theo sang ché, cu thé 1a [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl|pyrolidin-3-yl] 4-
[(3-isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat

hodc mubi duge dung cia né cho bénh nhan néu miu nay thir nghiém duong tinh doi
v6i it nhdt mot su mat dot bién chirc nang & gen bat ky trong s6 cac gen ARIDIA,
KMT2C, KMT2D va/hodc RBI. Tét hon 13, mubi nay 12 mudi besylat hoic mudi
hemi-edisylat hydrat. T6t hon nita 13, bénh ung thu 1a bénh ung thu dai truc trang,
bénh ung thu v, bénh ung thu phdi, bénh ung thu budng trimg, hodc bénh ung thu
da day. Tt nhat 13, bénh ung thu 13 bénh ung thu vi. Tét hon 13, mAu sinh hoc 1a
mAau khéi u va mau nay dugc phan tich biang phan tich trinh tir bo gen/ADN. Tét hon
13, mau nay thu dugc tir bénh nhan truée khi dung lan dau hop chit hodc mudi cla
n6, tbt hon 1a [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-
isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat hodc
mudi dugc dung cua no, cho bénh nhan. Tét hon 13, mudi nay la mudi besylat hodc
mudi hemi-edisylat hydrat. Tét hon 13, gen nay 1a gen ARIDIA. Tt hon 13, gen nay
1a gen KMT2C. Tét hon 13, gen nay 1a gen KMT2D. Tét hon 13, gen nay 1a gen RBI.

Béan mo ta cling boc 16 phwong phéap diéu tri bénh ung thu biéu mo dudng
niéu, bénh ung thu tir cung, bénh ung thu dai truc trang, bénh ung thu v, bénh ung
thu phéi, bénh ung thu buéng trimg, bénh ung thu da day, bénh ung thu gan mat,
bénh ung thu tuyén tuy, bénh ung thu ¢d, bénh ung thu tuyén tién liét, bénh ung thu
méu, xa-com, bénh ung thu da, hodc u thdn kinh dém & bénh nhan, bao gdm budc st
dung Iugng hiru hiéu c6 tac dung tri liéu cta hop chit hodc mudi theo sang ché, cu
thé 1a [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-
metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat hodc mudi duoc

dung cda no6 cho bénh nhén véi diéu kién la mau sinh hoc tir bénh nhan bao gom it
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nhit mot sy mat dot bién chic nang & cac gen ARIDIA, KMT2C, KMT2D va/hoic
RBI. Tét hon 13, mubi nay 12 mubi besylat hoic mudi hemi-edisylat hydrat. Tét hon
nita 1a, bénh ung thu 1a bénh ung thu dai truc trang, bénh ung thu vu, bénh ung thu
phdi, bénh ung thu budng trimg, hodc bénh ung thu da day. Tt nhat 13, bénh ung thu
14 bénh ung thu via. Tt hon 13, mau sinh hoc 1a mau khéi u va miu nay dugc phan
tich bang phan tich trinh ty bd gen/ADN. Tt hon 13, miu nay thu dwgc tir bénh nhan
truge khi dung 1an ddu hop chét hoic mudi cta né, tot hon 1a [(3S)-1-[(E)-4-
(dimetylamino)but-2-enoyl]pyrolidin-3-yl] ~ 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
a|pyrimidin-7-yl)amino]piperidin-1-carboxylat hodc mudi duoc dung cia nd, cho
bénh nhan. Tét hon 13, mudi nay 12 mudi besylat hoic mudi hemi-edisylat hydrat.
T6t hon 13, gen nay 1a gen ARIDIA. Tét hon 13, gen nay 1a gen KMT2C. Tét hon 13,
gen nay la gen KMT2D. Tt hon 14, gen nay 1a gen RBI.

Ban moé ta ciing boc 10 phuong phap didu tri bénh ung thu biéu md duong
niéu, bénh ung thu tr cung, bénh ung thu dai truc trang, bénh ung thu vi, bénh ung
thu phéi, bénh ung thu buéng tring, bénh ung thu da day, bénh ung thu gan maét,
bénh ung thu tuyén tuy, bénh ung thu cd, bénh ung thu tuyén tién liét, bénh ung thu
mau, xa-com, bénh ung thu da, hodc u than kinh dém & bénh nhan, bao gém budc s
dung lugng hitu hi€u c6 tac dung tri liéu ctia hop chit hoac mubi theo sang ché, cu
thé 1a [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-
metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino|piperidin-1-carboxylat hodc mudi duoc
dung ctia n6 cho bénh nhén véi didu kién 12 bénh nhan dwoc lwa chon dé diéu tri néu
mau sinh hoc tir bénh nhan dwoc thir nghiém duong tinh ddi véi it nhat mot sy mét
dot bién chirc nang trong cac gen ARIDIA, KMT2C, KMT2D va/hoac RBI. Tét hon
13, mudi nay 1a mudi besylat hodc mudi hemi-edisylat hydrat. TSt hon nita 13, bénh
ung thu dugce chon tr nhom gém bénh ung thu dai truc trang, bénh ung thu vi, bénh
ung thu phdi, bénh ung thu budng tring, hoic bénh ung thu da day. Tét nhat 13, bénh
ung thu 1a bénh ung thu vi. Tét hon 13, mau sinh hoc 12 mau khéi u va mau nay duoc
phan tich bang phan tich trinh tu bd gen/ADN. Tét hon 13, mau nay thu dugc tir bénh
nhan truée khi dung 1dn dau hop chit hodc mudi cua no, tot hon 1a [(3S)-1-[(E)-4-
(dimetylamino)but-2-enoyl]pyrolidin-3-yl] ~ 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
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aJpyrimidin-7-yl)amino]piperidin-1-carboxylat hoac mudi duoc dung ciia nd, cho
bénh nhan. Tét hon 13, mudi nay 1a mudi besylat hoic mudi hemi-edisylat hydrat.
Tét hon 13, gen nay 1a gen ARIDIA. Tt hon 13, gen nay 1a gen KMT2C. Tét hon 14,
gen nay la gen KMT2D. Tét hon 13, gen nay 1 gen RBI.

Sang ché ciling dé xuét dugc phim chira hop chét theo sang ché, hoic mudi
duoc dung cta né, két hop voi mot hoic nhidu chit mang, chat pha loing hoic ta
dugc dugc dung. Theo mdt phuong an khac, duge phém con chira mot hoac nhiéu
tac nhan diéu tri khac. Theo mot phuong &n khéc, sang ché dé xuit duoc phém dé
diéu tri bénh ung thu chira hop chét theo sang ché, hodc mudi duoc dung cua no, Kkét
hop véi mot hodc nhiéu chét mang, chét pha lodng hodc ta dugc dugc dung. Theo
mot phuong 4n khac nita, sang ché d& xudt duge pham dé diéu tri bénh ung thu véi
su phién ma phi diéu tiét chira hop chét theo sang ché, hoac mubi duge dung ctia no,
két hop véi mot hoac nhiéu chit mang, chét pha loang hodc t4 dugc duoc dung. Theo
cac phuong an nay, bénh ung thu 1a bénh ung thu biéu mé dudng niéu, bénh ung thu
tlr cung, bénh ung thu dai truc trang, bénh ung thu v, bénh ung thu phéi, bénh ung
thw budng tring, bénh ung thu da day, bénh ung thu gan mat, bénh ung thu tuyén
tuy, bénh ung thu ¢, bénh ung thu tuyén tién liét, bénh ung thu mau, xa-com, bénh

ung thu da, hodc u than kinh dém.

Theo mdt phuong an duogc uu tién, bénh ung thu 1a bénh ung thu dai truc
trang, bénh ung thu vi, bénh ung thu phdi, bénh ung thu budng tring, hogc bénh ung
thu da day. Theo mot phuong an duge wu tién hon, bénh ung thu 1a bénh ung thu va.

Hon nita, sang ché dé xuit hop chét theo sang ché hoiac mubi duoc dung cua
n6, dé sir dung trong diéu tri bénh ung thu ciing bao gbém budc thuc hién thit nghiém
in vitro bang cach st dung mau sinh hoc tir bénh nhan, xac dinh su ¢6 mit clia it nhét
mot sy dot bién mét hoat tinh & cac gen ARIDIA, KMT2C, KMT2D va RBI, va sk
dung luong hiru hiéu co6 tac dung tri liéu ctua hop chit hodc mubi ciia né cho bénh
nhan néu c6 mat it nhéat mot sy dot bién mat hoat tinh & gen bét ky trong sb cac gen
ndy. Theo phuong 4n nay, bénh ung thu can diéu tri 1a bénh ung thu biéu md duong
niéu, bénh ung thu tir cung, bénh ung thu dai truc trang, bénh ung thu vi, bénh ung

thu phoi, bénh ung thu budng trimg, bénh ung thu da day, bénh ung thu gan mat,
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bénh ung thu tuyén tuy, bénh ung thu cd, bénh ung thu tuyén tién liét, bénh ung thu
mau, xa-com, bénh ung thu da, hoac u than kinh dém. T4t hon 13, mau sinh hoc 1a
mau khdi u va mau nay dugc phan tich bang phan tich trinh ty bd gen/ADN. Tét hon
1a, hop chit hoic mubi ctia né duoc dung cho bénh nhan & liéu lugng tir khoang 1
mg dén 2 g. Tét hon 13, mau nay thu duge tir bénh nhén trude khi dung lan dau tién
hop chét hoic mudi ciia n6 cho bénh nhan. T4t hon 13, bénh nhan dugc lya chon dé
6 su dot bién mAt hoat tinh & gen ARIDIA. T6t hon 13, bénh nhan duoc lya chon dé
c6 sw dot bién mét hoat tinh & gen KMT2C. Tét hon 13, bénh nhan dugc lya chon dé
co su dot bién mét hoat tinh & gen KMT2D. T4t hon 13, bénh nhan duoc Iva chon dé
co su dot bién mét hoat tinh & gen RB1.

Ngoai ra, sang ché @ xuit hop chat theo sang ché, hoic mubi duge dung cla
n6, dé ding trong tri liéu, cu thé 1a dé diéu tri bénh ung thw véi sy phién ma phi diéu
tiét. Theo mot phuwong an khac, ban md ta boc 1§ viéc st dung hop chét theo sang
ché, hoac mubi dugc dung cua no, dé san xuét thudc dé diéu tri bénh ung thu véi sy
phién ma phi didu tiét. Theo cac phuong 4n nay, bénh ung thu 1a bénh ung thu biéu
mo duong niéu, bénh ung thu t cung, bénh ung thu dai truc trang, bénh ung thu vu,
bénh ung thu phdi, bénh ung thu budng tring, bénh ung thu da day, bénh ung thu
gan mat, bénh ung thu tuyén tuy, bénh ung thu cd, bénh ung thu tuyén tién liét, bénh
ung thu mau, xa-com, bénh ung thu da, hodc u than kinh dém. Theo mdt phuvong an
duoc uu tién, bénh ung thu duge chon tir bénh ung thu dai truc trang, bénh ung thu
vi, bénh ung thu phdi, bénh ung thu budng trimg, hodc bénh ung thu da day. Theo

mot phuong 4n dugc wu tién hon, bénh ung thur 1a bénh ung thu vu.

Theo mdt phuong an khac nita, sang ché d& xuét hop chét theo sang ché, hoic
mudi duge dung cia n6, dé dung trong tri liéu, cu thé 1a dé diéu tri bénh ung thu.
Theo mot phuong an khac, ban mo ta boc 10 viéc st dung hop chét theo sang ché,
hodc mudi dugc dung cua no, dé san xuit thudc dé diéu tri bénh ung thu. Theo céac
phuong an nay, bénh ung thu la bénh ung thu biéu md dudng niéu, bénh ung thu tir
cung, bénh ung thu dai truc trang, bénh ung thu vii, bénh ung thu phéi, bénh ung thu
budng trang, bénh ung thu da day, bénh ung thu gan mat, bénh ung thu tuyén tuy,

bénh ung thu c¢d, bénh ung thu tuyén tién liét, bénh ung thu mau, xa-cém, bénh ung
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thu da, hodc u than kinh dém. Theo mot phuong 4n dugce uu tién, bénh ung thu la
bénh ung thu dai truc trang, bénh ung thu va, bénh ung thu phéi, bénh ung thu
budng tring, hoic bénh ung thu da day. Theo mdt phwong an duge wu tién hon, bénh
ung thu 1a bénh ung thu vu. Hon nira, sang ché d& xuét phuong phép dé san xuat
thudc dé diéu tri bénh ung thu biéu mo duong niéu, bénh ung thu tir cung, bénh ung
thu dai truc trang, bénh ung thu va, bénh ung thu phéi, bénh ung thu buéng tring,
bénh ung thu da day, bénh ung thu gan mat, bénh ung thu tuyén tuy, bénh ung thu
¢d, bénh ung thu tuyén tién liét, bénh ung thu mau, xa-com, bénh ung thu da, hodc u
than kinh dém, con bao gém budc thuc hién thir nghiém in vitro béng cach st dung
mau sinh hoc tir bénh nhan, xac dinh su c6 mit cua it nhat mot sy dot bién méat hoat
tinh & cac gen ARIDIA, KMT2C, KMT2D va RB1, va st dung luong hiru hi€u co tac
dung tri liéu cua hop chét hoic mudi cia né cho bénh nhan néu c6 mit it nhit mot su
dot bién mat hoat tinh & gen bét ky trong s cac gen nay. T6t hon 13, mAu sinh hoc 1a
miu khéi u va miu nay duoc phén tich bing phén tich trinh tu bo gen/ADN. Tét hon
1a hop chét hodc mudi ctia né duoc ding cho bénh nhan & lidu luong tir khoang 1 mg
dén 2 g. Tét hon 13, mAu nay thu dugc tir bénh nhan truée khi ding 1an dau tién hop
chét hodc mubi ctia n6 cho bénh nhan. Tét hon 14, bénh nhan duge lya chon dé co it
nhit mot su dot bién mét hoat tinh & gen ARIDIA. Tét hon 13, bénh nhan dugc lua
chon dé c6 it nhat mot sy dot bién mét hoat tinh & gen KMT2C. Tét hon 13, bénh
nhan duogc lua chon dé ¢o it nhat mot su dot bién mat hoat tinh & gen KMT2D. Tét
hon 13, bénh nhan duoc lya chon dé c6 it nhit mot sy dot bién mat hoat tinh & gen

RBI.

Sang ché dé xuét hop chét theo sang ché [(3S)-1-[(E)-4-(dimetylamino)but-2-
enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat & dang mubi tinh thé. Sang ché ciing dé xuét [(39)-
1-[(E)-4-(dimetylamino)but-2-enoyl|pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-
pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat hemi-edisylat hydrat
dang tinh thé. Sang ché cing d& xuit [(3S)-1-[(E)-4-(dimetylamino)but-2-
enoyl|pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat hemi-edisylat hydrat & dang tinh thé duoc dic trung
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béi phé nhiéu xa bot tia X c¢6 cac dinh dic trung st dung birc xa CuKa, ¢ 26 = 0,2°,
xuét hién & 18,5° két hop v6i mot hodc nhidu dinh dugc chon tir nhém gom 21,5°,
16,7°, va 152°. Sang ché ciing dé xuit [(3S)-1-[(E)-4-(dimetylamino)but-2-
enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat besylat dang tinh thé. Sang ché ciing dé xudt [(3S)-
1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-
pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat besylat ¢ dang tinh thé
dugc dic trung béi phé nhiéu xa bot tia X c¢6 cdc dinh dic trung st dung buc xa
CuKa, & 20 + 0,2°, xuAt hién & 21,5° két hop v6i mot hodc nhiéu dinh dugc chon tir
nhém gdm 12,4°, 17,3°, va 15,8°. Sing ché ciing d& xuat [(3S)-1-[(E)-4-
(dimetylamino)but-2-enoyl]pyrolidin-3-yl] ~ 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat hydroclorua dang tinh thé. Sang ché
cing d& xudt [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-
isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat

hydroclorua ¢ dang tinh thé duoc dic trung boi phé nhiéu xa bot tia X ¢6 cac dinh
dic trung sit dung bue xa CuKa, & 20 + 0,2°, xuét hién ¢ 18,9° két hop v6i mot hodc

nhiéu dinh dwoc chon tir nhom gom 5,5°, 15,5°, va 9,7°.

Sang ché ciing bao gdm céc chét trung gian va cic quy trinh hiru dung dé tong
hop hop chit theo sang ché.
MO ta chi tiét sang ché

Thuat ngit “viéc diu tri” (hodc “didu tri” hodc “sy diéu tri”) nhu duoc sir
dung trong ban mo ta nay dé cap dén viéc han ché, 1am cham, lam ngirng, hodc dao
nguoc su tién trién hodc muc do nghiém trong cua triéu ching, tinh trang hoac r6i

loan hién c6.

Nhu duoc str dung ¢ ddy, cac thudt ngit “ung thu” va “thudc vé ung thu” dung
dé chi hodic mé ta tinh trang sinh 1y & cac bénh nhan dién hinh ddc trung boi su ting
sinh té bao khong kiém soat duge. Dinh nghia nay bao gbm ca u lanh tinh va ung thu
ac tinh. Thuat ngit “ung thu giai doan sém* hodc *khéi u giai doan sém* c6 nghia la
ung thu con chua tién trién hodc di cin hodc dugc phan loai la ung thu giai doan 0, I,

hodc II. Vi du vé bénh ung thu bao gdm, nhung khong gi6i han , bénh ung thu biéu
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md duong niéu, bénh ung thu tir cung, bénh ung thu dai truc trang, bénh ung thu vu,
bénh ung thu phdi, bénh ung thu budng trimg, bénh ung thu da day, bénh ung thu
gan mat, bénh ung thu tuyén tuy, bénh ung thu c¢d, bénh ung thu tuyén tién liét, bénh

ung thu mau, xa-com, bénh ung thu da, hodc u than kinh dém.

Hop chit theo sang ché c6 thé phan tmg dé tao thanh cac mudi duge dung.
Cac mudi dugc dung va cac phuong phap thong thuong dé diéu ché chung la da
dugc biét 15 trong linh vuc (xem, chdang han, P. Stahl, et al. Handbook of
Pharmaceutical Salts: Properties, Selection and Use, 2" Revised Edition (Wiley-
VCH, 2011); S.M. Berge, et al., “Pharmaceutical Salts,” Journal of Pharmaceutical
Sciences, Vol. 66, No. 1, January 1977).

Ngudi ¢6 hiéu biét trung binh trong linh vyc ¢6 thé hiéu rang hop chét theo
sang ché, nhu dugc thé hién trong (I), hodc mubi duge dung cda chung, bao gém 161

chira mot tAm bt dbi, dwoc thé hién bang * dudi day:

(D

Mic du sang ché bao gdm tét ca cac dong phan d6i anh, cling nhur hdn hop

ctia cac ddng phan dbi anh cua cac hop chat bao gbm c4c dang triét quang, hop chat

duoc vu tién theo sang ché duge thé hién boi cong thire (I1) dudi day:
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D

hodc cac mudi duoc dung cua nd.

Ngudi ¢6 hiéu biét trung binh trong linh vuc cling hiéu ring viéc goi tén chu
hinh Cahn-Ingold-Prelog (R) hoic (S) cho tit ca cac tim bat d6i nay s& khac nhau
phu thudc vao kiéu thé cia hop chét cu thé. Pdng phan dbi anh c6 thé duoc diéu ché
bt diu bing céc chit phan ting bét ddi hodc bang cac k¥ thuat tbng hop 1ap thé chon
loc hodc 1ap thé dic thi. Theo cach khac, ddng phan déi anh c¢6 thé dwoc phan 1ap tir
cac hdn hop bang cac k¥ thuat sic ki bat dbi tiéu chuén hodc cac ky thuat két tinh &
thoi diém thuén tién trong quy trinh tong hop cac hop chét theo sang ché. Cac dong

phan d6i anh don ctia cac hop chét theo sang ché 1a phuong 4n uu tién cta séang ché.

Céc hop chit theo sang ché t6t hon 1a dugc bao ché & dang duoc phim ding
theo nhiéu dudong khac nhau. Cac duoc pham nhu vdy va cic quy trinh bao ché
chung 12 da biét 16 trong linh vuc k§ thuat nay (xem, chdng han, Remington: The
Science and Practice of Pharmacy (A. Gennaro, et al., eds., 21st ed., Mack
Publishing Co., 2005)). Dugc dic biét uu tién hon 1a dugc phim chira hop chat c6

cong thic:
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@
hoéc mudi duogc dung cua n6 va mot hoac nhiéu chét mang hodc chét pha

loang dugc dung.

Mot phuong an dugce uu tién cla sang ché 1a

M

hodc mudi dugc dung ctia no.

Mot phuong an dugce dic biét vu tién cua sang ché @ cap dén hop chat (39)-
1-[(2E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl 4-{[5-metyl-3-(propan-2-
yl)pyrazolo[1,5-a]pyrimidin-7-ylJamino } piperidin-1-carboxylat:
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(1I)
hodc mudi duge dung ciia né. Mudi hemi-edisylat hydrat hodc mubi besylat
duoc dic biét uu tién.
Mot phuong an khéc dugc dic biét wu tién cta sang ché d& cap dén hop chat
(3S)-1-[(2E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl =~ 4-{[5-metyl-3-(propan-2-
yl)pyrazolo[1,5-A]pyrimidin-7-yl]Jamino} piperidin-1-carboxylat:

D

Mot phuong an dugc dac biét wu tién khac cua sang ché d& cap dén hop chat
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(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl  4-{[5-metyl-3-(propan-2-
yl)pyrazolo[1,5-A]pyrimidin-7-ylJamino}piperidin-1-carboxylat (nhu dugc chi ra
béi (II1) dudi day):

(II1)
hoic mudi duoc dung cua né. Mudi hemi-edisylat hydrat hoac mubi besylat
dugc dac biét vu tién.
Mot phuong an khac duge dic biét vu tién cua sang ché @& cap dén hop chat
(3R)-1-[(2E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl = 4-{[5-metyl-3-(propan-2-
yl)pyrazolo[1,5-A]pyrimidin-7-yl]Jamino}piperidin-1-carboxylat:
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Céc hop chit theo sang ché thuong hiru hiéu trong khoang lidu luong rong. Vi
du, céc liéu dung trén ngay nam trong khoang tir 1 mg dén khoang 2 g. Trong mot sb
truong hop mic lidu duéi giéi han dudi cua khoang da néu co thé da qua du, trong
khi d6 trong mot sb truong hop khéc lidu 16n hon c6 thé dugc str dung trong khi van
duy tri tdc dung c6 lgi mong mudn/nguy co, va do d6 khoang lidu néu trén khong
duoc du dinh dé gi6i han pham vi cua sang ché theo cach bat ky. Can hiéu rang
lwong hop chét thuc t& duge dung s& duge xac dinh boi béac si, trong trudong hop
twrong ung, bao gom tinh trang dugc diéu tri, duong dung duoc chon, hop chét hoac
cac hogp chét thuc té duoc dung, do tudi, thé trong, va dap ung cua bénh nhan cu thé,

va mirc do nghiém trong cua cac tri¢u chimg ctia bénh nhan.

Céc chét ddng phan riéng ré va cac chit dong phan dbi anh c6 thé dugc tach
hodc duge phan giai bdi nguoi c6 hiéu biét trung binh trong linh vuc k¥ thut nay o
thoi diém phi hop bét ky trong qua trinh tbng hop hop chat theo sing ché, boi cac
phuong phép nhu k¥ thuat két tinh chon loc hodc sac ky khong doi xtng (xem, ¢héng
han, J. Jacques, et al., "Enantiomers, Racemates, and Resolutions", John Wiley and
Sons, Inc., 1981, and EL. Eliel and S.H. Wilen,” Stereochemistry of Organic
Compounds”, Wiley-Interscience, 1994).

Ngoai ra, cac chat trung gian nhit dinh dugc mé ta & diy c6 thé chira mot
hoac nhiéu nhoém bao vé. Nhom bao vé bién dbi co thé 1a giéng hoac khac nhau trong
mdi 1an xuét hién tuy thudc vao céac diéu kién phan tng cu thé va su chuyén dang cu
thé cn duoc thyc hién. Céc diéu kién bao vé va khir bao vé da duoc biét ro doi voi
ngudi ¢6 hiéu biét trung binh trong linh vuc nay va dugc md ta trong céc tai liéu
chuyén nganh (xem, vi du, “Greene’s Protective Groups in Organic Synthesis”,
Fourth Edition, cta Peter G.M. Wuts and Theodora W. Greene, John Wiley and
Sons, Inc. 2007).

Cac ky hiéu viét tit nhat dinh dwgc dinh nghia duéi day: “'H NMR” dung dé
chi '"H-cong hudng tir hat nhan; “eq” dung dé chi duong luong; “THF” dung dé chi
tetrahydrofuran; “DCM” dung dé chi diclometan; “MeCN” hodc “ACN” ding dé chi
axetonitril; “DMSO” dung dé chi dimetyl sulfoxit; “MTBE” dung dé chi metyl tert-
butyl ete; “TEA” ding dé chi trimetylamin; “HATU” dung dé chi I-
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[Bis(dimetylamino)metylen]-I 8-1,2,3-triazolo[4, 5-b]pyridinium 3-oxid-
hexaflophosphat; “MeOH” dung dé chi metanol; “TLC” ding dé chi sic ky 16p
mong; “UV” ding dé chi cuc tim; “cot LC” dung dé chi cot sic ky long; “DMEA”
ding dé chi dimetylmetylamin; “EtOAc” ding dé chi etyl axetat; “DMF” dung dé
chi dimetylformamit; “SCX” dung dé chi trao dbi cation manh; “ca.” dung dé chi
khoang hodc x&p xi; “RBF” ding dé chi binh day tron; “ATP” ding dé chi adenosin
triphosphat; “DTT” dung dé chi dithiothreitol; “HEPES™ dung dé chi (axit 4-(2-
hydroxyetyl)-1-piperazinetansulfonic); “EDTA” dung dé chi axit
etylendiamintetraaxetic; “ATCC” dung dé chi B9 suu tip ching gidng kiéu My
(American Type Culture Collection); “RT” dung dé chi nhiét do trong phong; “PBS”
diing dé chi nu6c mudi dém phosphat; “BSA” ding @& chi albumin huyét thanh bo;
“FBS dung dé chi huyét thanh bao thai bo; “RNAase” ding dé chi ribonucleaza;
“cDNA” dung dé chi ADN bd trg; “GST” dung dé chi glutathion S-transferaza;
“His” ding dé chi histidin; “GSH” dung dé chi glutathion; va “HBSS” dung dé chi
dung dich mudi cin bang ctia Hank (Hank’s Balanced Salt Solution).

Céc hop chét theo sang ché, hodc cac mubi dugc dung cia no, co thé dugc
diéu ché bang nhiéu quy trinh da biét trong linh vyc ndy, cling nhu cac quy trinh va
vi du duéi day. Cac budc tong hop cu thé d6i v6i mdi mot con duong duge mo ta co
thé duoc két hop theo cac cach khac nhau, hodc cung véi cac bude tir cac so dd khac,
dé didu ché cac hop chit theo sang ché, hodc cac mubi duge dung cia chung. Céc
san phim cla tmg budc trong cac so dd dudi day co thé dugc thu hdi theo céc
phuong phéap thong thuong da biét 15 trong linh vurc k¥ thuat nay, gbém chiét, lam
bay hoi, tao két tua, sic ky, loc, nghién tinh ché, va két tinh. Céac chét phan Urng va
cac nguyén liéu ban dau déu sin c6 ddi v6i nguoi co hidu biét trung binh trong linh

vuc k¥ thuat nay.
Vi du thwe hién sang ché

Céc vi du diéu ché va cac vi du sau minh hoa thém cho sang ché va the hién

qué trinh tong hop dién hinh cho céc hop chét theo sang ché.
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Diéu ché va vi du
Vidu di€u ché 1

Tbng hop 3-isopropylpyrazolo[1,5-a]pyrimidin-5,7-diol.

oo

B6 sung natri etoxit (979 g, 14,4 mol, 3,0 duong luong) va dietyl malonat
(998 g, 6,23 mol, 3,0 duong lugng) & 23 °C vao dung dich chira 4-isopropyl-1H-
pyrazol-3-amin (600 g, 4,79 mol) trong etanol (4,2 L) va gia nhiét hdn hop dén 80 °C
(nhiét do bén trong) trong 15 gi¢. Lam nguoi hén hop dén 25 °C, bd sung dung dich
nuwée HC1 1 M (2,0 L) (d6 pH cudi = 2,0), loc, rira chat ran bang nuée (2,0 L), va
lam kho dé thu duoc 3-isopropylpyrazolo[1,5-a]pyrimidin-5,7-diol (600 g, 65%) &
dang chét rin mau trang. ES/MS m/z 194 (M+H).

Vi du diéu ché 2

Téng hop 5,7-diclo-3-isopropyl-pyrazolo[1,5-a]pyrimidin.

|
CH\/E Cl

B sung POCl; (2,00 L, 25,8 mol, 10 duong luong) va N,N-dimetylanilin
(162 mL, 2,58 mol, 1,'0 dwong lugng) vao huyén phi gbm 3-isopropylpyrazolo[1,5-
a]pyrimidin-5,7-diol (500 g, 2,58 mol) trong MeCN (1,25 L) ¢ 50 °C va gia nhiét
hdn hop dén 100 °C trong 36 giv. Lam ngudi dén 23 °C, d6 timg giot vao 1:1 da/
dung dich dém phosphat (1 M, pH =28, 10 L) va khudy trong 15 gio. Loc, rira chét
ran bang nude (5,0 L) va lam kho dé thu duoc 5,7-diclo-3-isopropyl-pyrazolo[1,5-
a]pyrimidin (375 g, 63%) & dang chat ran mau nau. ES/MS m/z (**CI/*’Cl) 230/232
(M+H). 'H NMR (de-DMSO) 8 1,32 (d, 6H), 3.19 (dq, 1H), 7,58 (s, 1H), 8,31 (s,
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1H).
Téng hop 5,7-diclo-3-isopropyl-pyrazolo[ 1,5-a]pyrimidin theo cach khac.

Bb sung natri etoxit -21% trong etanol- (17,9 mL, 47,9 mmol) vao dung dich
chira 4-isopropyl-1H-pyrazol-5-amin (5 g, 39,9 mmol) va dietyl malonat (6,74 mL,
43,9 mmol) trong etanol (150 mL) va khudy & RT. Sau 5 phut, gia nhiét & 90 °C va
khudy. Sau 18 gi®, lam nguodi dén RT va co dic trong diéu kién ap suit giam. Hoa
tan phan con lai bing nuéc va bd sung axit clohydric 1 N dén d6 pH=3. Loc chét két
tia mau trang va lam kho trong diéu kién 4p suét giam & 50 °C trong 18 gio. Tao
huyén phu chira chit ran thu duoge, 3-isopropylpyrazolo[1,5-a]pyrimidin-5,7-diol
(4,92 g, 25,5 mmol, 0,638) trong phosphoro oxyclorua (48 mL) va bd sung N,N-
dimetylanilin (2,3 mL). Hdi luu hdn hop & 110 °C. Sau 2 gi5, lam ngudi dén RT va
cd dic trong didu kién ap suat giam. D6 phan con lai 1én trén dung dich dé/nude va
chiét bing DCM (hai 14n). Két hop cac 16p hitu co va rira bang nudc mudi, lam kho
trén magie sulfat. Loc, va c6 ddc trong didu kién ap suit giam dé thu duoc phan con
lai. Tinh ché phin con lai bing cach sic ky nhanh (silica gel), rira gidi bang etyl
hexan: axetat dé tao ra 5,7-diclo-3-isopropyl-pyrazolo[1,5-a]pyrimidin (4,45 g, 19,3
mmol) & dang chét rin mau nau. MS (m/z): 230,232(M+1). 'H NMR (400,21 MHz,
DMSO): 8,31 (s, 1 H), 7,58 (s, 1 H), 3,19 (m, 1 H), 1,32 (d, J= 7,0 Hz, 6H).

Vi du diéu ché 3

Tong hop tert-butyl 4-[(5-clo-3-isopropyl-pyrazolo[1,5-a]pyrimidin-7-

yl)amino]piperidin-1-carboxylat.
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B6 sung N,N-diisopropyletylamin (189 mL, 140 g, 1080 mmol, 2 duong
luong) va tert-butyl 4-aminopiperidin-1-carboxylat (114 g, 570 mmol, 1,05 duong
lugng) vao huyén phi gdm 5,7-diclo-3-isopropyl-pyrazolo[1,5-a]pyrimidin (130 g,
542 mmol) trong 2-propanol (1,0 L) & 23 °C va khudy hdn hgp trong 18 giv. Loc, rira
chét rin bing MTBE (200 mL), va lam kho dé thu dugc tert-butyl 4-[(5-clo-3-
isopropyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (182 g, hiéu
sudt 85%) & dang chat rin mau vang. ES/MS m/z (**C1ACl) 394/396 (M+H). 'H
NMR (dg-DMSO) & 1,28 (d, 6H), 1,42 (s, 9H), 1,61 (m, 2H), 1,83 (m, 2H), 2,87 (m,
1H), 3,10 (dq, 1H), 3,32 (m, 1H), 3,85 (m, 1H), 3,98 (m, 2H), 6,34 (s, 1H), 8,01 (s,
1H), 8,07 (d, 1H).

Vi du diéu ché 4

Téng hop tert-butyl  4-[tert-butoxycacbonyl-(5-clo-3-isopropyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat.

Aot

B6 sung N,N-diisopropyletylamin (69,1 mL, 51,2 g, 396 mmol, 1 duong
lwong), 4-dimetylaminopyridin (4,84 g, 39,6 mmol, 0,1 dwong luong), va di-tert-
butyl dicacbonat (200 mL, 190 g, 871 mmol, 2,2 dwong lugng) vao dung dich chira
tert-butyl  4-[(5-clo-3-isopropyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-
carboxylat (156 g, 396 mmol) trong THF (936 mL) & 23 °C, va gia nhiét hdn hop &
50 °C (nhiét do bén trong) trong 21 gi¢. Lam ngudi dén 23 °C va lam ngudi trong
chdn khong dé thu dugc tert-butyl 4-[tert-butoxycacbonyl-(5-clo-3-isopropyl-
pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (195 g, 99%) ¢ dang
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chét rin mau cam. ES/MS m/z (3*C127Cl) 438/440 (M+H-56). 'H NMR (ds-DMSO)
§ 1,20 (s, 9H), 1,31 (d, 6H), 1,35 (s, 9H), 1,46 (m, 2H), 1,88 (m, 2H), 2,75 (m, 1H),
3,19 (dq, 1H), 3,32 (m, 1H), 3,95 (m, 1H), 4,18 (m, 2H), 7,20 (s, 1H), 8,19 (s, 1H).

Téng hop tert-butyl  4-[tert-butoxycacbonyl-(5-clo-3-isopropyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat theo cach khac.

B6 sung tert-butyl 4-aminopiperidin-1-carboxylat (2,8 g, 14 mmol) vao dung
dich chtra 5,7-diclo-3-isopropyl-pyrazolo[1,5-a]pyrimidin (3,1 g, 13 mmol) trong
etanol (32 mL). Gia nhiét ¢ 80 °C. Sau 18 gi¢, lam nguoi dén RT va co dic trong
diéu kién 4p sudt giam. Tinh ché phin con lai bang cich sic ky nhanh (silica gel),
rira giai bang etyl axetat:DCM dé tao ra tert-butyl 4-[tert-butoxycacbonyl-(5-clo-3-
isopropyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino|piperidin-1-carboxylat ¢ dang chét
rdn mau tring. Phd khdi (m/e): 394,396(M+1) B6 sung tert-butoxycacbonyl tert-
butyl cacbonat (1,14 g, 5,22 mmol) vao dung dich chwra tert-butyl 4-[(5-clo-3-
isopropyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino|piperidin-1-carboxylat (940 mg,
2,386 mmol) va 4-dimetylaminopyridin (290 mg, 2,33 mmol) trong THF (7 mL). Gia
nhiét hdn hop & 60 °C. Sau 30 phut, 1am ngudi dén RT va co dic trong diéu kién 4p
suét giam. Tinh ché phén con lai bing cach séc ky nhanh (silica gel), rira gii bang
DCM dé tao ra tert-butyl 4-[tert-butoxycacbonyl-(5-clo-3-isopropyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (1,1 g) ¢ dang diu mau vang nhat.
Phé khéi (m/z): 438(M-t-Bu). 'H NMR (400,13 MHz, ds-DMSO): 8,19 (s, 1H), 7,20
(s, 1H), 5,76 (s, 1H), 4,17(m, 1H), 3,95 (m, 2 H), 3,19 (m, 1 H), 1,87 (m, 2 H), 1,47
(m, 2 H), 1,35 (s, 9 H), 1-31 (d, 6H), 1,19 (s, 9H).

Vi du diéu ché 5

Téng hop tert-butyl 4-[tert-butoxycacbonyl-(3-isopropyl-5-metyl-pyrazolo[1,5-

a|pyrimidin-7-yl)amino]piperidin-1-carboxylat.
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B6 sung san phdm cong [1,1'-bis(diphenylphosphino)feroxen]diclopaladi (II)
DCM (15,7 g, 19,3 mmol, 0,05 duong lugng), kali phosphat tribazo (245 g, 1160
mmol, 3 duong luong), va 2,4,6-trimetyl-1,3,5,2,4,6-trioxatriborinan (50 % khdi
lugng trong THF, 75,3 mL, 67,6 g, 270 mmol, 0,7 duong lugng) vao dung dich chira
tert-butyl 4-[tert-butoxycacbonyl-(5-clo-3-isopropyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat (190 g, 385 mmol) trong 1,4-dioxan (1,5 L) ¢ 90 °C
(nhiét d6 bén trong). Sau 5 ngay, lam ngudi dén 23 °C, loc qua dém dét tao diatomit,
va rira chét rén bang THF (3 x 250 mL). Xir Iy dich loc két hop & 23 °C bang nhya
SiliaMetS® Thiol (40-63 um; lwong nap = 1,46 mmol/g; 320 g, 467 mmol), va gia
nhiét dén 65 °C trong 18 gid. Lam ngudi dén 23 °C, loc, va rira nhya bang DCM (2 x
250 mL). C6 dic dich loc két hop trong chin khong, hoa tan phan con lai trong
MTBE (1 mL), rira bang nudc (200 mL), 1am kho (MgSOs), va lam ngudi trong chan
khong dé thu dugc tert-butyl 4-[tert-butoxycacbonyl-(3-isopropyl-5-metyl-
pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (182 g, 100%) & dang
chét rin mau nau. ES/MS m/z 474 (M+H).

Vi du diéu ché 6

Téng hop 3-isopropyl-5-metyl-N-(4-piperidyl)pyrazolo[1,5-a]pyrimidin-7-amin
dihydroclorua.

-21-



37051

2 HCI

B6 sung axit clohydric trong 2-propanol (5,50 mol/L, 349 mL, 1920 mmol, 5
duong lugng) vao huyén phi gbm tert-butyl 4-[tert-butoxycacbonyl-(3-isopropyl-5-
metyl-pyrazolo[1,5-alpyrimidin-7-yl)amino]piperidin-1-carboxylat (182 g, 384
mmol) trong 2-propanol (1,4 L) & 23 °C, va gia nhiét hon hop dén 70 °C (nhiét do
bén trong) trong 3 gio. Lam ngudi dén 23 °C, loc, rira chit ran bang MTBE (2 x 200
mL) va lam kho dé thu duogc 3-isopropyl-5-metyl-N-(4-piperidyl)pyrazolo[1,5-
a]pyrimidin-7-amin dihydroclorua (95 g, hiéu sudt 71%) & dang chét ran mau vang.
Két hop dung dich nudc cai, pha lodng bang MTBE (2 L), loc, rta chit ran bang
MTBE (2 x 50 mL), va lam kho dé thu dugc nguyén liéu bd sung (8,42 g, hiéu suat
15%). ES/MS m/z 274 (M+H). 'H NMR (de-DMSO) 6 1,28 (d, 6H), 2,04 (m, 4H),
2,61 (s, 3H), 3,00 (m, 2H), 3,40 (m, 3H), 4,16 (m, 2H), 6,68 (s, 1H), 8,30 (s, 1H),
8,80 (m, 1H), 9,21 (m, 1H), 9,86 (m, 1H).

Téng hop  3-isopropyl-5-metyl-N-(4-piperidyl)pyrazolo[1,5-a]pyrimidin-7-amin
dihydroclorua theo céch khac.

Hoa tan 7-clo-3-isopropyl-3-metylpyrazolo[1,5-a]pyrimidin (2,1 kg, 10,0
mol) va diisopropyletylamin (4,18 L, 2,4 duong luong) trong isopropanol (16,8 L, 8
mL/g). Nap tert-butyl 4-aminopiperidin-1-carboxylat (2,6 kg, 1,3 duong lugng) vao
hdn hop phan tng va gia nhiét dén 75-80 °C trong 16 gio. Lam nguéi hdn hop dén 5-
10 °C va bb sung 4 M dung dich chtra axit clohydric trong isopropanol (17,5 L, 7,0
duong luong). Gia nhiét dén 40-45 °C trong 4 gio. Lam ngudi dén 25-30 °C va loc
hdn hop dé thu duoc hop chét néu & dé muc nay (2,25 kg, hiéu suét 72,7%). Nguyén
lieu duge st dung trong budc tiép theo ma khong can tinh ché thém. '"H NMR (500
MHz,D,0) § 8,16 (s, 1H), 6,45 (s, 1H), 4,29-4,26 (m,1 H), 3,63 (d, /= 15,0 Hz, 2H),
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3,26 — 3,12 (m, 3H), 2,64 (s, 3H), 2,40 (d, J = 15,0 Hz, 2H), 2,08 (dd, J =10,0, 25,0
Hz, 2H), 1,31 (d, J = 5,0 Hz, 6H).

Téng hop 3-isopropyl-5-metyl-N-(4-piperidyl)pyrazolo[1,5-a]pyrimidin-7-amin &

dang bazo tu do.

Bd sung 1.4-dioxan (15 mL) vao hdén hop gdém tert-butyl 4-[tert-
butoxycacbonyl-(5-clo-3-isopropyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-
1-carboxylat (689 mg, 1,39 mmol), 2,4,6-trimetyl-1,3,5,2,4,6-trioxatriborinan ( 350
mg, 2,79 mmol) va kali phosphat tribazo (1,2 g, 5,5 mmol). Suc N2 vao dung dich
trong 5 phut. B6 sung chit cong hop [1,1'-bis(diphenylphosphino)feroxen]-
dichloropalladi(Il) DCM (60 mg, 0,072 mmol). Gia nhiét & 110 °C. Sau 1,5 gio, bd
sung thém [1,1-bis(diphenylphosphino)feroxen]dichloropalladi(Il) (60 mg, 0,072
mmol) va gia nhiét & 100 °C. Sau 18 gi¢, lam ngudi dén RT, loc hon hop qua dém
gdm mang loc xenluloza, rira bang etyl axetat va c6 dic trong diéu kién ap suit giam.
Tinh ché phan con lai bang cach sic ky nhanh (silica gel), rira giai bang etyl axetat
vai DCM d& tao ra tert-butyl 4-[tert-butoxycacbonyl-(3-isopropyl-5-metyl-
pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (537 mg, 1,077 mmol)
& dang dau mau cam. Phé khéi (m/z): 474(M+1).

B6 sung nhé giot axit trifloaxetic (2,5 mL, 33 mmol) vao dung dich chira tert-
butyl 4-[tert-butoxycacbonyl-(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat (537 mg, 1,077 mmol) trong DCM (12 mL). Khuiy
& RT. Sau 2 gi0, c6 dic hdn hop trong diéu kién ap sudt giam. Tinh ché phan con lai
bang c6t SCX-2 rira gidi véi 10% DCM: MeOH sau d6 MeOH (2 N NH3). Co dac
phin bazo trong diéu kién ap suit giam dé tao ra 3-isopropyl-5-metyl-N-(4-
piperidyl)pyrazolo[1,5-a]pyrimidin-7-amin (345 mg, 1,199 mmol) ¢ dang chét ran
mau nau. Phd khéi (m/z): 274(M+1). 'H NMR (400,13 MHz, DMSO): 7,82 (s, 1 H),
7,23 (d, 1H), 6,08 (s, 1 H), 3,58 (m, 1 H), 3,12 (m, 1 H), 2,97 (m, 2 H), 2,58 (m, 2
H), 2,39 (s, 3 H), 2,10 (m, 2 H), 1,28 (d, 6 H).

Vi du diéu ché 7

Téong hop [(3S)-1-tert-butoxycacbonylpyrolidin-3-yl]  4-[(3-isopropyl-5-
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metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat

B sung phosgen (20 % khéi lugng trong toluen, 348 mL, 485 g, 981 mmol,
2,4 duong luong) vao dung dich chua tert-butyl (3S)-3-hydroxypyrolidin-1-
carboxylat (76,5 g, 409 mmol) trong THF (765 mL) dugc dét trong RBF 3 cbd duoc
nbi voi chai bay loai bé tap chét chira dung dich nuéc NHsOH 32%, ¢ 23 °C trong 1
gid. Suc N2 qua hdn hop trong 30 phit, va c6 dac trong chan khong. Hoa tan phan
con lai trong DCM (757 mL), lam lanh dén 0 °C (nhiét d6 bén trong), va bd sung
(thém cham trong 7 phit) huyén phu chira 3-isopropyl-5-metyl-N-(4-
piperidyl)pyrazolo[1,5-a]pyrimidin-7-amin dihydroclorua (94,6 g, 273,2 mmol)
trong DCM (756,8 mL), dugc xur ly trude do bang trietylamin (228 mL, 166 g, 1639
mmol, 6 duong lugng). Bé chau lam lanh sau khi bd sung, va dap tit phan ting sau
30 phut bang dung dich nudc HCI 35% (20 mL) va dung dich nuéc HC1 1M (300
mL) (d6 pH cubi = 7). Tach 16p hitu co, rira bang nude (300 mL) va dung dich nude
NaCl bio hoa (300 mL), lam khd (MgSOa), va cd dac trong chan khong. Hoa tan
phan con lai (khoang 180 g) trong DCM (1,5 L), b6 sung nhua SiliaMetS® Thiol
(40-63 um; lwong nap = 1,46 mmol/g; 10 g, 14,6 mmol, 140 duong lugng dua trén
ham lugng Pd) 6 23 °C, va sau d6 gia nhiét hén hop dén 40 °C trong 2 gio. Loc, rua
nhya bing DCM (2 x 10 mL), va c6 dic dich loc két hop trong chan khong dé thu
duogc [(3S)-1-tert-butoxycacbonylpyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-
pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (129 g, 97%) & dang
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chit rin mau vang. ES/MS m/z 487 (M+H). '"H NMR (ds-DMSO) & 1,28 (d, 6H),
1,40 (s, 9H), 1,65 (m, 2H), 1,88 (m, 2H), 1,96 (m, 1H), 2,07 (m, 1H), 2,46 (s, 3H),
2,90 (m, 2H), 3,31 (m, 5H), 3,89 (m, 1H), 4,02 (m, 2H), 5,10 (m, 1H), 6,32 (s, 1H),
8,01 (s, 1H).

Téng hop [(3S)-1-tert-butoxycacbonylpyrolidin-3-yl] ~ 4-[(3-isopropyl-5-metyl-
pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat theo cach khac

Hoa tan tert-butyl (3S)-3-hydroxypyrolidin-1-carboxylat (438 g, 1,3 duong
lugng) trong ACN (4,4 L, 10,0 mL/g) & 15-30°C. Bé sung trietylamin (595 mL, 4,5
duong lugng) sau do6 1a 4-nitrophenyl cloroformat (490 g, 1,4 duong lugng) & 15-
30°C. Gia nhiét dén 35-40 °C va khudy hdn hop trong 4 gid. Lam ngudi dén 15-25°C
va bd sung 3-isopropyl-5-metyl-N-(piperidin-4-yl)pyrazolo[ 1,5-a]pyrimidin-7-amin
(500 g, 1,8 mol). Khudy & 15-30 °C trong 5 gid. C6 dc trong diéu kién 4p suat giam.
B6 sung 2-metyltetrahydrofuran (4,4 L, 10,0 mL/g), khudy va loc. Rira dich loc lién
tiép bang 2 M NaOH (1,1 L, 2,5 mL/g, 4 14n) va dung dich nudc NaCl bdo hoa (4,4
L, 10,0 mL/g). Lam khé bing NaxSOs, loc, va c¢b dic trong didu kién &p suét giam.
B6 sung ruou isopropylic (2,2 L, 5 mL/g) dé thu dugc dung dich chtra hop chét néu
& d& muc nay (660 g, hiéu suét 75,4%).

Vi du diéu ché 8

Téng hop [(3S)-pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-

yl)amino]piperidin-1-carboxylat.

-25-



37051

Bé sung axit clohydric trong 2-propanol (5,50 mol/L, 217 mL, 1190 mmol, 5
duong lugng) vao huyén phii gdm [(3S)-1-tert-butoxycacbonylpyrolidin-3-yl] 4-[(3-
isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (116
g, 239 mmol) trong 2-propanol (755 mL) & 23 °C, va gia nhiét hén hop dén 70 °C
trong 90 phut. Lam ngudi dén 23 °C, va cd dic trong chan khong. Tao huyén phu
chira phan con lai trong DCM (1,5 L), b6 sung dung dich nuéc NaOH 1M (400 mL)
va dung dich nuéc NaOH 50% (100 mL). Khudy trong 15 phut. Tach pha hitu co,
lam kh6 (MgSQOs), va cd déc trong chan khong. Tao huyén phu chira phan con lai
(khoang 131 g) trong MTBE / hexan (2:1, 900 mL), va khudy hon hop trong 18 gio.
Loc, rira chét rin d4 loc bang hexan (2 x 100 mL), va lam khd dé thu dugc [(3S)-
pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]-
piperidin-1-carboxylat (82,7 g, hiéu sudt 90%) & dang chit rdn mau vang. ES/MS
m/z 387 (M+H). 'H NMR (ds-DMSO) & 1,28 (d, 6H), 1,60 (m, 3H), 1,88 (m, 3H),
2,40 (s, 3H), 2,75 (m, 2H), 2,91 (m, 4H), 3,13 (dq, 1H), 3,78 (m, 1H), 4,02 (m, 2H),
5,10 (m, 1H), 6,14 (s, 1H), 7,41 (d, 1H), 7,87 (s, 1H).

Tong hop [(3S)-pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-

yl)amino]piperidin-1-carboxylat theo cach khac.

B6 sung axit clohydric 5,5 M trong rugu isopropylic (8,4 L, 5,0 mL/g) vao
dung dich rwgu isopropylic chira (S)-1-(tert-butoxycacbonyl)pyrolidin-3-yl 4-((3-
isopropyl-5-metylpyrazolo[ 1,5-a]pyrimidin-7-yl)amino)piperidin-1-carboxylat (819
g) 6 20-30°C. Gia nhiét hdn hop phan g dén 50-60°C trong 5 gio. Lam ngudi dén
30-35°C, b sung MTBE (8,2 L, 10 mL/g) va khudy trong 1 gis. Loc, bd sung phén
banh w6t vao dung dich nuéc natri hydroxit (3,0 duong lugng) & 0-5 °C va Kkhudy
trong 30 phut. B6 sung 2-metyltetrahydrofuran (8,2 L, 10,0 mL/g) va khudy. Chiét
pha hitu co va rura bang dung dich nuéc NaCl bao hoa. Lam kho bang natri sulfat,
loc, va c6 ddc trong didu kién ap sudt giam dén 1-2 thé tich. B6 sung MTBE (2,46 L,
3 mL/g) va khudy trong 3 gio. Loc dé tao ra hop chat néu & dé muc nay (550 g). 'H
NMR (400 MHz, CDCl3) & 7,82 (s, 1H), 6,12 (d, J= 8,1 Hz, 1H), 5,78 (s, 1H), 5,27
—5,13 (m, 1H), 4,26 — 4,01 (m, 2H), 3,74 — 3,59 (m, 1H), 3,36 — 3,23 (m, 1H), 3,14 —
2,98 (m, 5H), 2,90 (ddd, J= 11,1, 8,4, 5,4 Hz, 1H), 2,52 (s, 3H), 2,18 — 2,00 (m, 3H),
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1,87 (dd, J = 12,6, 6,4 Hz, 1H), 1,76 (s, 1H), 1,66 — 1,52 (m, 2H), 1,34 (d, /= 6.9
Hz, 6H).

Téng hop [(3S)-pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat theo cach khac.

B6 sung phosgen (1,14 mL, 20 % khéi lugng trong toluen, 3,20 mmol) vao
dung dich lanh (0 °C) chua tert-butyl (3S)-3-hydroxypyrolidin-1-carboxylat (500 mg,
2,67 mmol) va TEA (0,37 mL, 2,6 mmol) trong THF (13 mL). Loai b6 chdu 1am
lanh va khudy hon hgp & RT. Sau 30 phit, cd dic hdn hop trong diéu kién ap sut
giam va hoa tan phan con lai trong DCM (11 mL). B6 sung dung dich nay vao dung
dich chaa 3-isopropyl-5-metyl-N-(4-piperidyl)pyrazolo[1,5-a]pyrimidin-7-amin (C,
365 mg, 100 % khéi luong, 0,365 g) va TEA (0,3 mL) trong DCM ( 11 mL). Khudy
hdn hop & RT. Sau 10 phit, bd sung dung dich nuéc NaHCO3 bao hoa va chiét bing
mot lugng DCM nira. Két hop cac 16p hitu co va rira bang dung dich nuéc NaCl bdo
hoa, 1am kho trén magie sulfat, loc, va co6 dac trong diéu kién ap suét giam dé thu
duoc phan con lai. Tinh ché phan con lai bang cach sic ky nhanh (silica gel), rira giai
bang DCM: MeOH dé tao ra [(3 S)-1-tert-butoxycacbonylpyrolidin-3-y1] 4-[(3-
isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (671
mg) & dang diu mau vang nhat. Phd khéi (m/z): 487(M+1).

B6 sung timg giot axit trifloaxetic (2 mL, 26,45 mmol) vao dung dich chra
[(3S)-1-tert-butoxycacbonylpyrolidin-3-yl] ~ 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (671 mg, 1,269 mmol) trong DCM
(12 mL). Khudy & RT. Sau 18 gi0, ¢b dic hdn hop trong diéu kién ap suat giam. Hoa
tan phan con lai trong DCM va rtta pha hiru co bang dung dich nudc Ko2CO3 10%.
Lam kho pha hitu co bang magie sulfat, loc va c6 dic trong diéu kién 4p sudt giam
dé tao ra [(3S)-pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat (274 mg, 0,6593 mmol) ¢ dang bot mau trang. Phd
khéi (m/z): 387(M+1). 'H NMR (400,13 MHz, de-DMSO): 7,87 (s, 1H), 7,42 (d, J=
9,0 Hz, 1H), 6,13 (s, 1H), 5,00 (ddd, J= 9.0, 5,2, 2,5 Hz, 1H), 4,02 (m, 2H), 3,77 (m,
1 H), 3,13 (m, 1 H), 2,89 (m, 4 H), 2,72 (m, 2H), 2,40 (s, 3 H), 1,87 (dd, J= 6.8, 14,1
Hz, 2 H), 1,63 (m, 3 H), 1,28 (d, J= 6,8 Hz, 6 H).
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Vi du diéu ché 9

Téng hop [(3R)-pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-

yl)amino]piperidin-1-carboxylat

Bé sung phosgen (1,14 mL, 20 % khéi lugng trong toluen, 3,20 mmol) vao
dung dich lanh (0 °C) chura tert-butyl (3R)-3-hydroxypyrolidin-1-carboxylat ( 500
mg, 2,67 mmol) va TEA (0,37 mL, 2,6 mmol) trong THF (13 mL). Loai b6 chiu lam
lanh va khudy hén hop & RT.

Sau 30 phut, c¢6 dic hon hgp trong diéu kién 4p suat giam va hoa tan phan con
lai trong DCM (11 mL). B6 sung dung dich nay vao dung dich chira 3-isopropyl-5-
metyl-N-(4-piperidyl)pyrazolo[1,5-a]pyrimidin-7-amin (365 mg, 100 % khéi luong,
0,365 g) va TEA (0,3 mL) trong DCM ( 11 mL). Khudy hén hop & RT. Sau 10 phut,
bd sung dung dich nuéec NaHCO3 bao hoa va chiét bang mot lwgng DCM nita. Két
hop céc 16p hitu co va rira bang dung dich nuéc NaCl bdo hoa lam kho trén magie
sulfat, loc, va co dic trong diéu kién ap suat giam dé thu duoc phan con lai. Tinh ché
phan con lai bing cach sic ky nhanh (silica gel), rira giai bang hexan: etyl axetat dé
tao ra  [(3R)-1-tert-butoxycacbonylpyrolidin-3-yl] ~ 4-[(3-isopropyl-5-metyl-
pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (350 mg) ¢ dang dau
mau vang nhat. Pho khéi (m/z): 487(M+1).

Bb sung ting giot axit trifloaxetic (0,8 mL, 0,72 mmol) vao dung dich chua
[(3R)-1-tert-butoxycacbonylpyrolidin-3-yl] ~ 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
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a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (350 mg, 0,72 mmol) trong DCM (7
mL). Khudy & RT. Sau 45 phut, ¢ dic hdn hop trong diu kién 4p suat giam. Tinh
ché phan con lai bang ¢t SCX-2 rira giai v6i 10% DCM: MeOH sau d6 MeOH (2 N
NH3). C6 dac phan bazo trong diéu kién 4p suét giam dé tao ra [(3R)-pyrolidin-3-yl]
4-[(3-isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat
(246 mg) & dang chit rdn mau nau. Pho khéi (m/z): 387(M+1).

Vi du diéu ché 10

Tbng hop 3-isopropyl-5-metyl-4H-pyrazolo[ 1,5-a]pyrimidin-7-on

Hoa tan 4-isopropyl-1H-pyrazol-5-amin (2,2 kg, 17,6 mol) va etyl axetoaxetat
(2,86 kg, 1,25 duong lugng) vao axit axetic (17,6 L, 8,0 mL/g). Gia nhiét hdn hop
dén 110-115 °C va sau do6 lam ngudi dén 35-40°C. B6 sung heptan va MTBE (44 L,
20 mL/g, ty 1& 5/1). Loc va rira chét rfin bing heptan (4,4 L, 2 mL/g) dé thu dugc hop
chit néu & d& muc nay (2,28 kg, hiéu suit 85,5%). 'H NMR (500 MHz, DMSO) 8
11,81 (s, 1H), 7.77 (s, 1H), 5,50 (s, 1H), 3,08 — 3,05 (m, 1H), 2,31 (s, 3H), 1,22 (d, J
= 5,0 Hz, 6H).

Vi du diéu ché 11

Téng hop 7-clo-3-isopropyl-5-metylpyrazolo[1,5-a]pyrimidin

Hoa tan 3-isopropyl-5-metyl-4H-pyrazolo[1,5-a]pyrimidin-7-on (2,1 kg, 11,0
mol) va N,N-dimetylanilin (0,86 kg, 0,65 duong lugng) trong ACN (8,4 L, 4 mL/g).
Gia nhiét phan tng dén 50-55°C va bd sung tung giot POCls (4,2 kg, 2,5 duong
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lugng). Didu chinh nhiét do dén 60-65 °C va khudy hén hop trong 9 gio. Lam ngudi
hén hop dén 25-30°C va d6 vao dung dich dém kali phosphat 2M (pH=8,0, 42 L, 20
mL/g). B4 sung MTBE (23,9 L, 11,4 mL/g) va chiét pha hiru co. Rira pha hitu co
lien tiép hai 1an bing dung dich axit xitric 20% (4,2 L, 2,0 mL/g), dung dich nuéc
NaHCO3 10% (10,5 L, 5,0 mL/g) va dung dich nuéc NaCl bao hoa (10,5 L, 5,0
mL/g). Lam khd pha hitu co bang NaxSOs, loc va cd dic trong didu kién ap sut
oiam dé tao ra hop chit néu & d& muc nay (1,8 kg, hiéu sudt 78%). 'H NMR (400
MHz, CDCl3) § 8,02 (s, 1H), 6,75 (s, 1H), 3,27 — 3,25 (m, 1H), 2,58 (s, 3H), 1,42 (d,
J=8,0 Hz, 6H).

Vi du diéu ché 12

3-isopropyl-5-metyl-N-(4-piperidyl)pyrazolo[ 1,5-a]pyrimidin-7-amin

B6 sung 3-isopropyl-5-metyl-N-(4-piperidyl)pyrazolo[1,5-a]pyrimidin-7-
amin dihydroclorua (2,2 kg, 6,4 mol) vao dung dich nu6c natri hydroxit 1M (19,2 L,
3,0 duong lwgng) & 10-15°C. Khudy hdn hop phan émg trong 15-20 phit sau d6 bo
sung 2-metyltetrahydrofuran (4,70 L, 10,0 duong lugng) va khudy trong 20-25 phut.
Tach pha hitu co va rtra pha nuéc bang 2-metyltetrahydrofuran (6,6 L, 3,0 mL/g, 3
14n). Gop cac dung dich hitu co va rira bang dung dich nuéc NaCl bdo hoa (11 L, 5,0
mL/g). Lam kho pha hitu co béng NazS0s4, loc, va ¢6 ddc trong diéu kién ap sut
giam. B4 sung MTBE (6,6 L, 3,0 mL/g) va khudy trong 40 phit & 25-30°C. Loc dé
tao ra hop chit néu & d& muc nay (1,5 kg, hiéu suat 85,7%). '"H NMR (400 MHz,
CDCls) & 7,81 (s, 1H), 6,10 (d, J = 8,0 Hz 1H), 5,75 (s, 1H), 3,59-3,54 (m, 1 H),
3,32-3,28 (m, 1 H), 3,22-3,19 (m, 2 H), 2,77-2,73 (m, 2 H), 2,51 (s, 3H), 2,11 (d, J =
8,0 Hz, 2H), 1,56-1,50 (m, 3 H), 1,34 (d, J=8,0 Hz, 6H).
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Vidul

Téng hop [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-
5-metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat.

In*

[*Luu ¥ ring nhu dugc chi ra ¢ day trong vi du 1, tm bét d6i c6 hudng thay
dbi va dang déng phéan ddi anh S dugc mo td mot cach khac biét hon so v6i nhu
dugc chi ra ¢ cac vi du trén day trong chu trac (I).] B6 sung hydroclorua axit (E)-4-
(dimetylamino)but-2-enoic (15,0 g, 90,3 mmol, 1,2 duong lugng), N,N-
diisopropyletylamin (31,3 mL, 23,4 g, 181 mmol, 2,4 duong luong), va HATU (42,9
g, 113 mmol, 1,5 duong lugng) vao huyén phi gdom [(3S)-pyrolidin-3-y1] 4-[(3-
isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (29,1
g, 75,3 mmol) trong THF (146 mL) ¢ 23°C, va khudy hon hop trong 90 phat. Pha
lodng bing dung dich dém phosphat (0,5 M, pH = 9, 150 mL), chiét bang DCM (2 x
375 mL), lam kho (MgSO4), va cd dac trong chan khong. Tinh ché phan con lai thu
duoc (khoang 95 g) bang cich sdc ky (nap phan con lai da dugc hoa tan trong 65 mL
DCM; 330 g SiO»; dung moi rira giai: MTBE / 7N NH3 trong MeOH 0% dén 10%;
TLC: MTBE / 7N NHj trong MeOH 5:1). Hoa tan nguyén liéu (khoang 40 g) trong
DCM (400 mL), rta bang dung dich nuéc KoHPO4 IM (1 M, 80 mL), 1am kho
(MgSOs4), va cb dic trong chan khong. Tinh ché phﬁn con lai (khoang 38 g) bing
cach sc ky (nap phan con lai da dugc hép thu trong SiO2 (50 g); 330 g SiO2; dung
moi rira giai: MTBE / 7N NH; trong MeOH 0% dén 10%) dé thu duoc [(3S)-1-[(E)-
4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl]  4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (28,1 g, 75%) & dang chét rin mau
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trang. ES/MS m/z 498 (M+H). '"H NMR (CD;OD) & 1,33 (d, 6H), 1,64 (m, 2H), 2,10
(m, 2H), 2,18 (m, 1H), 2,26 (m, 1H), 2,29 (s, 6H), 2,50 (s, 3H), 3,11 (m, 2H), 3,18
(dd, 2H), 3,29 (dq, 1H), 3,70 (m, 3H), 3,87 (m, 2H), 4,14 (m, 2H), 5,31 (m, 1H),
6,12 (s, 1H), 6,47 (m, 1H), 6,86 (m, 1H), 7,88 (s, 1H). [a]p?® = +49,9 ° (C=2,0,
MeOH). Lugng du chét déng phan dbi anh (Enantiomeric excess - ee) = 97%. Rt
(thoi gian luu) = 2,79 phat (UV); Cot LC: CHIRALPAK® AS (4,6 x 150 mm, 5
um); MeOH + 0,2% DMEA; Téc do dong: 1,0 mL/phut.

Téng hop [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-
5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat theo cach khac.

B sung N,N-diisopropyletylamin (0,36 mL, 2,1 mmol) vao dung dich chuira
[(3S)-pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat (170 mg, 0,4091 mmol), hydroclorua axit (E)-4-
(dimetylamino)but-2-enoic(135 mg, 0,81512 mmol) va HATU (317 mg, 0,8181
mmol) trong N,N-dimetylformamit (4 mL). Khudy & RT. Sau 5 phit, c¢b dac hdn hop
trong diéu kién ap suit giam. Tinh ché phan con lai bang cot SCX-2 rira giai bang
10% DCM: MeOH sau d6 MeOH (2N NHs). Co dic phin bazo trong didu kién ap
suit giam va tinh ché phan con lai qua day cot Claricep C pha dao ISCO™ rira giai
bing NH4CO; pH 9/ACN dé tao ra [(3S)-1-[(E)-4-(dimetylamino)but-2-
enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat (129 mg, 0,255 mmol) ¢ dang chét rén mau tring.
Phd khéi (m/z): 498 (M+1). "H NMR (400,13 MHz, MeOD): 7,88 (s, 1H), 6,85 (m, 1
H), 6,47 (m, 1 H), 6,12 (s, 1 H), 3,91-3,52 (m, 5 H), 3,13 (m, 1 H), 3,03 (m, 2 H),
2,94 (m, 1 H), 2,39 (s, 3 H), 2,15 (s, 6 H), 2,06 (m, 1 H), 1,88 (d, J= 11,5 Hz, 2 H),
1,66 (m, 2 H), 1,28 (d, J= 6,8 Hz, 6H).

Téng hop [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl|pyrolidin-3-yl] 4-[(3-isopropyl-
5-metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat theo cach khac.

Hoa tan  [(3S)-pyrolidin-3-yl]  4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (550 g, 1,4 mol) trong THF (5,5 L,
10,0 mL/g) ¢ 15-30°C. B6 sung hydroclorua axit (E)-4-(dimetylamino)but-2-enoic
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(278 g, 1,2 duong lugng) va TEA (1,17 L, 6,0 duong lugng) & 15-30°C va khudy
trong 40 phut. B6 sung 50% propylphosphonic anhydrit trong EtOAc (1,68 L, 1,2
duong lugng) & 15-30°C va khudy trong 12 gid. Loc va trao d6i dung mdi dich loc
v6i isopropyl axetat trong diu kién 4p suét giam. B6 sung dung dich nuéc NaOH
2M (2,75 L, 5 mL/g) va khudy trong 20 phut & 25-30°C. Chiét pha hitu co va rira
bang dung dich nudc NaCl bio hoa (2,75 L, 5 mL/g). Lam kho bang NaxSOs, loc, va
co dic trong didu kién 4p sudt giam. B6 sung heptan (3,85 L, 7 mL/g) va THF (16,5
L, 3 mL/g) & 15-30°C. Khudy trong 1 gid va loc dé thu dugc hop chat néu ¢ d& muc
nay (440 g, hiéu suét 63,2%). '"H NMR (500 MHz, CDs0D) & 7,86 (s, 1H), 6,83 (d, J
= 10,7 Hz, 1H), 6,43 (dd, J = 34,3, 14,9 Hz, 1H), 6,08 (s, 1H), 5,26 (d, J = 24,2 Hz,
1H), 4,85 (s, 2H), 4,22 — 4,01 (m, 2H), 3,90 — 3,76 (m, 2H), 3,61 — 3,47 (m, 1H),
3,36 — 3,21 (m, 2H), 3,17 — 3,11 (m, 2H), 3,12 — 2,98 (m, 2H), 2,47 (s, 3H), 2,28 —
2,21 (m, 7H), 2,16 — 2,00 (m, 3H), 1,68 — 1,48 (m, 2H), 1,30 (d, J= 6,2 Hz, 6H).

Vidu?2

Téng hop [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-
5-metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat hydroclorua.

In*
[*Luu y ring nhu duoc chi ra ¢ ddy trong vi du 2, tim bét ddi c6 huéng thay
ddi va dang ddng phan ddi anh S dwgc md td mot cach khac biét hon so v6i nhu
duoc chi ra & cac vi du trén day trong cAu trac (I1).] Bb sung HCI (1M trong EtOAc
(0,589 mL, 0,590 g, 0,589 mmol, 1,07 duong lugng) vao dung dich chtra [(3S)-1-
[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-
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pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat (0,283 g, 0,549 mmol)
trong axeton (5,5 mL) ¢ 23°C, va khudy hdn hop trong 5 git. Co dac trong chan
khong dé thu duge [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-y1] 4-[(3-
isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat
hydroclorua (0,244 g, 81%) & dang chat rin mau tring. ES/MS m/z 498 (M+H).

'H NMR (CDs0D) & 1,34 (d, 6H), 1,66 (m, 2H), 2,11 (m, 2H), 2,20 (m, 1H),
2,30 (m, 1H), 2,54 (s, 3H), 2,90 (s, 6H), 3,12 (m, 2H), 3,28 (dq, 1H), 3,74 (m, 4H),
3,95 (dd, 2H), 4,16 (m, 2H), 4,63 (m, 1H), 5,32 (m, 1H), 6,22 (s, 1H), 6,78 (m, 2H),
7,94 (s, 1H).
Vidu3
Téng hop [(3R)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-
5-metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat.

(II)*

[*Luu ¥ rang nhu duoc chi ra ¢ day trong vi du 3, tim bat dbi co hudng thay
ddi va dang dong phan dbi anh R dugc md ta mot cach khac biét hon so v6i nhu
dugc chi ra & cac vi du trén day trong chu trac (III).] B6 sung N,N-
diisopropyletylamin (0,4 mL, 2,0 mmol) vao dung dich chira [(3R)-pyrolidin-3-yl] 4-
[(3-isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat
(170 mg, 0,43 mmol), axit (E)-4-(dimetylamino)but-2-enoic; hydroclorua (150 mg,
0,90 mmol) va HATU (343 mg, 0,87 mmol) trong DMF (4 mL). Khudy & RT. Sau 5
phut, ¢ ddc hdn hop trong didu kién ap suit giam. Tinh ché phan con lai bang cot

SCX-2 rira giai bing 10% DCM: MeOH sau d6 MeOH (2 N NHs). Cd ddc phan bazo
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trong diéu kién 4p suat giam va tinh ché phén con lai qua day cot Claricep C pha déao
ISCO rtra giai bang NH4CO; pH 9/ACN dé tao ra [(3R)-1-[(E)-4-(dimetylamino)but-
2-enoyl|pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-
yl)amino]piperidin-1-carboxylat (188 mg) ¢ dang chdt rdn mau tring. Pho khbi
(m/z): 498 (M+1).

'"H NMR (400,21 MHz, DMSO): 7,86 (s, 1 H), 7,41 (m, 1 H), 6,63 (m, 1 H),
6,37 (m, 1 H), 6,13 (s, 1 H), 5,16 (m, 1H), 4,09-3,92 (m, 2H), 3,78 (m, 2 H), 3,56 (m,
2 H), 3,13(m, 1 H), 3,03 (m, 2 H), 2,93 (m, 1 H), 2,39 (s, 3 H), 2,14 (s, 6 H), 2,06
(m, 1 H) 1,88 (m, 2 H), 1,60 (m, 2 H), 1,28 (d, J= 6,8 Hz, 6 H).
Vidu4

Téng hop tinh thé [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-y1] 4-[(3-
isopropyl-5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat
hemi-edisylat hydrat

an*

[*Luu ¥ rang nhu duoc chi ra & day trong vi du 4, tdm bét dbi c6 hudng thay
ddi va dang ddng phan dbi anh S dwgc mo td mot cach khac biét hon so v6i nhu
dugc chi ra ¢ céac vi du trén day trong cdu trac (I1).] Pua 2,0 g [(3S)-1-[(E)-4-
(dimetylamino)but-2-enoyl]pyrolidin-3-yl]  4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat vao 8 mL axeton d6ng thoi khudy tir
& nhiét do trong phong. Trong lo riéng biét, hoa tan 505 mg hydrat cua axit 1,2-
etandisulfonic trong 6 mL axeton. B6 sung dung dich axit vao dung dich bazo tu do

va tron & RT. Khudy mau sao cho viéc khudy 1a k¥, b6 sung thém dung moi dé pha
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lodng huyén phu dic néu can. Tao huyén phu dic dbi v6i hon dich nay qua dém &
50°C. Sau khi khudy qua dém, 1am ngudi huyén phu dic con lai dén 20°C. Tach chat
ran bang cach loc chian khong trén giéy’loc va 1am khé banh loc thu duogc chira chat

rén mau tréng tao chd trén thiét bi loc (2,1 g, hiéu suit 88%).

Thu dwoc cic nhidu xa dd XRD cua chit rin dang tinh thé trén may nhiéu xa
tia X qua bot Bruker D4 Endeavor, c6 lap ngudn CuKa A = 1,54060 A) va bd do
Vantec, van hanh & 35 kV va 50 mA. Quét miu & goc 20 gitta 4 va 40°, voi ¢ budce
0,008° & goc 20 va tbe do quét 0,5 gidy/bude, va véi do phan ky 0,6 mm, bd phén
chdng tan xa cb dinh 5,28, va khe phét hién 9,5 mm. Dua bot kho vao bo phan chira
mju thach anh va tao ra bé mat min bang ban kinh. Thu thap nhiéu xa d6 dang tinh
thé & nhiét do trong phong va do 4m tuong dbi. DA biét rd trong linh vy tinh thé hoc
14, d6i véi mot dang tinh thé nhat dinh bt k¥, thi cudng do twong dbi cia cac dinh
nhidu xa ¢6 thé thay dbi do su dinh hudng dugc wu tién xuét phat tir cac yéu to nhu
hinh théi tinh thé hodc dang tinh thé. Khi xuét hién tdc dong ctia su dinh hudng dugc
wu tién, thi cwong do dinh bi thay dbi, nhung cac vi tri dinh dac trung cia dang da
hinh 12 khong thay ddi. Xin xem, vi du, The United States Pharmacopeia #23,
National Formulary #18, pages 1843-1844, 1995. Ngoai ra, cling da biét rd trong linh
vuc tinh thé hoc 13, déi v6i mot dang tinh thé nhét dinh bat ky, thi céc vi tri dinh &
g6c ¢6 thé thay ddi mot chit. Vi du, cac vi tri dinh c6 thé bi dich chuyén do sy thay
dbi nhiét d6 hodc do 4m ma tai d6 mau duoc phan tich, sy dich chuyén mau hodc su
¢6 mat hay khong c6 mat cua chét noi chuén. Trong truong hop nay, do sai khac vi
tri dinh £ 0.2 & 20 s& tinh dén céc bién ddi kha di nay ma khong anh hudng dén viéc
nhin dang mot cach rd rang dang tinh thé dugc chi ra. Viéc khang dinh dang tinh thé
¢6 thé duoc thue hién dua vao t6 hop duy nhét bat ky gdm céac dinh khac biét (theo
don vi °26), dién hinh 1a cac dinh ndi bat hon. Didu chinh nhiéu xa db dang tinh thé,
thu thdp dugc ¢ nhiét do trong phong va do 4m tuong dbi, dya trén cac dinh tiéu

chuén NIST 675 & 8,853 va 26,774 d 26.

Mau hemi-edisylat hydrat dang tinh thé da dwoc chuin bi dugc mo ta dic
trung boi nhiéu xa dd XRD st dung birc xa CuKa la ¢6 cac dinh nhiu xa (cac tri s6

2-theta) nhu dugc md ta trong bang dudi ddy, va cu thé 1a c6 mot dinh & 18,5° két
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hop v6i mot hodc nhiéu dinh duge chon tir nhém gom 21,5°, 16,7°, va 15,2 véi

dung sai dbi v6i cac goc nhiéu xa 12 0,2 do.

Cac dinh nhidu xa tia X qua mAu bot cua hemi-edisylat hydrat dang tinh thé

Hemi-edisylat hydrat dang tinh thé
Cuong dd tuong dbi (% so vé6i dinh cuong do
Dinh | G6c (°2-Theta) +/- 0,2° | 16n nhét)
1 7,0 14,90%
2 10,3 36,50%
3 12,6 14,50%
4 15,2 47,70%
5 16,7 58,40%
6 18,5 100,00%
7 19,8 16,10%
8 21,5 63,20%
9 23,2 17,50%
10 |243 10,90%
Viduy 5

Téng hop [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-
5-metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat besylat dang
tinh thé
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[*Luu ¥ rang nhu duoc chi ra & day trong vi du 5, tim bét d6i c6 hudng thay
dbi va dang dong phan dbi anh S dugc md td mot cach khac biét hon so véi nhu
dugc chi ra & cac vi du trén day trong cAu trac (I).] Pua 1998 mg [(3S)-1-[(E)-4-
(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat vao 15 mL axeton ddng thoi khudy o
1000 rpm & RT. B6 sung 650 mg axit benzensulfonic (hoa tan trong 5 mL axeton).
Khudy miu & 1000 rpm & RT trong mot gid, va sau mot thoi gian, dung dich van
duc, va huyén phu dic chira chét rin mau tring dugc tao ra. Tach chét rin mau tring
bang cach loc chin khong trén gidy loc. Lam kho mau trong ti sdy chan khong trong

1 it & 70°C (2,23 g, hiéu suét 85%).

Téng hop [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-
5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat besylat dang
tinh thé

Hoa tan [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] ~4-[(3-
isopropyl-5-metyl-pyrazolo[1,5-a]pyrimidin-7-yl)amino|]piperidin-1-carboxylat (440
g, 1,1 mol) trong EtOAc (1,4 L) va axeton (357 mL) ¢ 15-30°C. Gia nhiét dén 50-
55°C. Hoa tan monohydrat cua axit benzensulfonic (156 g, 0,89 duong luong) trong
EtOAc (709 mL) va axeton (166 mL) va bd sung vao hén hop phan tmg & 5-10
mL/phtt & 50-55°C. Khudy trong 1 gio. Lam ngudi dén 15-30°C va khudy trong 12
gio. Loc va lam kho banh loc uét trong moi truong nito dé thu dugc hop chat néu &
@& muc nay (525 g, hiéu suat 72,9%). 1H NMR (500 MHz, CD;0D) 8 7,89 (s, 1H),
7,85 — 7,79 (m, 2H), 7,43 — 7,39 (m, 3H), 6,82 — 6,66 (m, 2H), 6,15 (s, 1H), 5,27 (d,
J =21,5 Hz, 1H), 4,11 (d, J = 32,9 Hz, 2H), 3,94 — 3,79 (m, 4H), 3,33 — 3,18 (m,
2H), 3,10-2,97 (m, 2H), 2,84 (s, 6H), 2,49 (s, 3H), 2,25 — 1,94 (m, 5SH), 1,68 — 1,51
(m, 2H), 1,31 (d, J = 6,8 Hz, 6H).

Thu duogc cac nhiéu xa dd XRD cua chét ran dang tinh thé vé co ban 1a nhu
dugc md ta trong vi du 4. Mau besylat dang tinh thé da duogc chuin bi dugec md ta
dac trung boi nhiéu xa dd XRD st dung birc xa CuKa 1a c6 céac dinh nhiéu xa (cac tri
s6 2-theta) nhu dugc mo ta trong bang dudi ddy, va cu thé 1a c6 mot dinh ¢ 21,5° két

hop v6i mot hoac nhiéu dinh dugc chon tir nhom gé)m 12,4°, 17,3°, va 15,8°; v6i
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dung sai d6i véi cac goc nhidu xa 12 0,2 do.

Cac dinh nhiéu xa bot tia X cua besylat dang tinh thé

Besylat dang tinh thé
Cudng do tuong ddi (% so véi dinh cudng do

Pinh | Géc (°2-Theta) +/- 0,2° | 16n nhat)
1 6,3 46,30%
2 9,5 26,30%
3 10,7 26,30%
4 12,4 98,70%
5 15,8 52,00%
6 16,5 45,20%
7 17,3 56,60%
8 21,5 100,00%
9 23,4 36,80%
10 |249 32,10%
Vi du 6

Téng hop [(3S)-1-[(E)-4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-
5-metyl-pyrazolo[ 1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat ~ hydroclorua
dang tinh thé
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[*Luu ¥ rang nhu duoc chi ra & day trong vi du 6, tim bét ddi c6 huéng thay
ddi va dang ddng phan dbi anh S dugec mo ta mot cach khac biét hon so v6i nhu
dugc chi ra & cac vi du trén day trong ciu trac (I1).] Pua 557 mg [(3S)-1-[(E)-4-
(dimetylamino)but-2-enoyl]pyrolidin-3-yl] ~ 4-[(3-isopropyl-5-metyl-pyrazolo[1,5-
a]pyrimidin-7-yl)amino]piperidin-1-carboxylat vao 4 mL axeton ddng thoi khudy o
1000 rpm & RT. B6 sung 1200 uL HCI (1M trong etyl axetat, 1,07 duong lugng).
Khudy mau & 1000 rpm qua dém dé thu duoc huyén phu dic chtra chét rin mau
tring. Tach chat rin mau tring bang cach loc chan khong trén gidy loc. Lam kho
banh loc thu dugc chira chit rin mau tréng tai chd trén thiét bi loc dudi dong khi

trong 10 phit (385 mg, hiéu suat 64%).

Thu duoc cic nhidu xa dd XRD cuta chét rén dang tinh thé vé co ban la nhu
duge mo ta trong vi du 4. Mau hydroclorua hydrat dang tinh thé da dugc chuéan bi
dugc mo ta dac trung baoi nhiu xa dd XRD sir dung birc xa CuKa la c6 cic dinh
nhiéu xa (cac tri sb 2-theta) nhu dugc md ta trong bang dudi day, va cu thé 1a c6 mot
dinh & 18,9° két hop v6i mot hodc nhidu dinh duge chon tir nhém gdm 5,5°, 15,5°,
va 9,7°; v6i dung sai ddi vé6i cac goc nhiéu xa 12 0,2 do.

Cac dinh nhidu xa tia X qua mAu bot cua hydroclorua dang tinh thé

Hydroclorua dang tinh thé
Cuong d6 twong ddi (% so véi dinh cudong do
Dinh | Géc (°2-Theta) +/- 0,2° | 16n nhét)
1 5,5 79,40%
2 6,2 54,40%
3 9,2 31,50%
4 9,7 56,10%
5 11,1 26,70%
6 14,2 29,80%
7 15,5 61,70%
8 18,9 100,00%
9 19,5 30,80%
10 |[23.4 40,40%
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Thir nghiém sinh hoc

Thtr nghiém sau day ching to rang hop chét theo sang ché 12 chét trc ché hoat
tinh CDK7. Két qua ctia cac thir nghiém nay ciing chi ra rang hop chét theo sang ché
trc ché qua trinh truyén tin hiéu CDK7 & céac té bao ung thur. Ngoai ra, hop chét theo
sang ché trc ché su tang sinh céc dong t€ bao ung thu va su sinh trudng khéi u & mo

hinh khéi u ghép di loai ciia bénh ung thu.

“ICs0” dung dé chi ndng do cia mot chét ma tao ra 50% dép tmg wrc ché tdi da
c6 thé c6 dbi voi chit nay hodc, theo cach khéac, dung dé chi néng dd cia mot chét
ma tao ra 50% su thay thé cua phéi tr gén két dic hiéu voi thu thé nay; Céc tri sb
ICso trong d6i duge xac dinh bang cach sir dung thiét bi phat huynh quang bang cach
tinh toan mirc e ché theo phén trim déi véi cac miu déi ching “MIN” va “MAX”
trén dia va sau d6 lam khép mudi diém dir liéu dap tng liéu hrgng v6i phuong trinh

logic bén thong s6.
Thtr nghiém hoat tinh CDK7 va CDK9 Kinaza

Muc dich cta thir nghiém nay 1a dé x4c dinh kha nang cta hop chit theo sang
ché dbi véi viée tre ché hoat tinh kinaza phitc CDK7/CyclinH/Mat1. Dé chimg minh
xem liéu cac hop chit dugc bao ham trong sang ché c6 thé hién 4i luc bat ky dbi véi
CDK7, CDK7 va CDK9, thir nghiém hoa sinh dugc thuc hién ma khong 1 so bd
enzym vé1 hop chét hodc ¢6 0 so bo trong 3 gio. Céac thir nghiém chirc nang dua ra
ching ct vé viée liéu cac hop chét theo sang ché c6 thé hién kha ning tc ché hoat
tinh CDK7 va CDK9 kinaza hay khong. T4t ca cac phdi tir, dung moi, va chat phan
tmg dugc st dung trong cac thir nghiém sau day la sn c6 tir cac ngudn thwong mai,
hoic c6 thé d& dang duge tdng hop boi ngudi c6 hiéu biét trung binh trong linh vue.

Viéc xac dinh ICso ddi v6i CDK7 va CDK9 duogc xac dinh nhu sau.
Thit nghiém hoéa sinh dbi vai su tre ché cia CDK7/CyclinH/MAT1

Hoat tinh ICso cia chét @rc ché dugc xac dinh bang cach st dung thir nghiém
lién két loc (FB - filter binding) nhan phong xa st dung enzym tai t6 hop & nguoi da
duoc tinh ché véi sy c6 mat ciia ATP/[33P]ATP va co chét peptit. Céc nong do ATP

duoc chon 1a ¢ hodc ¢ gan Km enzym doi voi ATP.
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Céc phan (g dugc thuc hién trong cic dia polystyren 96 16 trong thé tich
cudi 12 25 ul mdi 18. Tron 1An 5 pL hop chét thir nghiém trong 20% DMSO, 10 pL
dung dich co chit (cubn theo ATP/33PATP va CDK7/9) va 10 pL dung dich enzym.
Dung dich co cht dugc chuan bi dé tao ra ndng do cudi 1a 100 uM ATP/[**P]ATP
(NEN  10pCi/uL, 3000 Ci/mmol) va 250 pM CDK7/9  peptit
((YSPTSPSYSPTSPSYSPTSPSKKKK) (SEQ ID NO: 1)) dugc pha loéng trong
dung dich dém kinaza chira 4 mM MgCla, 0,01% TRITON™ X-100, 2 mM DTT va
20 mM HEPES. Dung dich enzym duoc diéu ché dén ndng do6 cudi 1a 1nM enzym
CDK7/CyclinH/Mat1 [Proginase 0366-0360-4 Lot 002)] dugc pha loang trong dung
dich dém kinaza. Hop chat thir nghiém dugc pha loang 1:3 theo day ndng do trong
20% DMSO dé tao ra duong cong 10 diém & ndng do ban dau 20 pM. Dung dich
dém DMSO 20% riéng ré khong chira hop chit thir nghiém dugc ding lam déi
chimg cao (hoat tinh ddy du khi khong c6 mat chét e ché bét ky), 500 mM EDTA
dugc dung dé xac dinh muc duong nén khi khong c6 mat hoat tinh enzym (déi chiing
thap). Sau khi tron 5 pL hop chéat v6i 10 pL dung dich enzym, dia dugc U trong 0
hodc 180 phit & 22°C. Sau thoi gian nay, phan img dugc khéi ddu bang cach b sung
10 uL dung dich co chét va 1 trong 50 phut & 22°C. Phan tng duge chm dit bang
cach bd sung 80 pL dung dich ortophosphoric 10% lanh. Pia loc (dia loc duc, khong
v trung) duoc rua trudc bang 10 uL dung dich orthophosphoric 10% mdi 16. 100 pL
hdn hop duge chuyén dén thiét bi loc phosphoxenluloza va dugc U ¢ nhi¢t do trong
phong trong 45 phut. Céc dia loc duoc rura bang 200 pL axit orthophosphoric 0,5% 3
1an trén thiét bi xtr ly dia loc. Su két hop cta 33Pi (duoc dém theo “cpm”) dugc xac
dinh bing cach bd sung 80 pL. MICROSCINT™ vio mdi 16 va doc trén thiét bi dém
sau mot gio. Dt liéu dugce xtr Iy nho cong cu GENEDATA SCREENER®. Dit liéu
dugc phan tich bang cach sit dung phuong trinh logic khong tuyén tinh 4 thong s6
(dudng cong dap g theo ndng do logic bon thong s6): Y = day+ [(dinh-day)/1+(x/
ICs0)dbc] trong d6 Y = % tic ché, X = ndng do tao ra su tc ché y%, Pay = gi4 tri tbi
thiéu cua y dat duoc béi duong cong, Pinh = gia tri t6i da cua y dat dugc boi dudng
cong va Dbc = do dbc cua duong cong & ICso. %U’c ché = [(Cuc dai trung tuyén- x/

Cuc dai trung tuyén — Cuc tiéu trung tuyén)] - 100
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ICso: ndng dd clia hop chét lam giam dap tmg da cho (lién két phéi ter, dap
ung enzym) di 50%.

Cac hop chit duge mo ta trong cac vi du 1 va 3 thé hién ICso bang 0,0173 M
va 0,0487 uM & CDK7 khéng @ so bd, twong tmg. Sau 3 giv u so bd enzym CDK7
bing hop chat néu & cac vi du 1 va 3, chung thé hién ICso bang 0,00237 pM va
0,00506 UM, tuong tmg. Dt lidu ndy chi ra ring cac hop chit & cac vi du 1 va 3 déu
trc ché CDK7.

Thir nghiém trc ché hoat tinh CDK9/CyclinT1 kinaza:

Hoat tinh 1Cso cua chét trc ché duge xac dinh béng cach str dung thr nghiém
gin két loc danh ddu phéng xa (FB) str dung enzym tai td hop & ngudi da dugc tinh
ché vé&i su ¢6 mit cia ATP va co chét peptit. Cac nfﬁng dd ATP duoc chon 1a ¢ hoac
& gin Km enzym ddi v6i ATP. Céc phan tng dugc thuc hién trong cac dia
polystyren 96 15 trong thé tich cubi la 25 pL mdi 1. Tron 1an 5 pL hop chat thir
nghiém trong 20% DMSO, 10 pL dung dich co chat (cuén theo ATP//[**P]ATP va
CDK7/9) va 10 puL dung dich enzym. Dung dich co chit dugc chuan bi dé tao ra
ndng do6 cudi 1a 100 uM ATP/[**P]ATP (NEN 10uCi/pL, 3000 Ci/mmol) va 200 pM
CDK7/9 peptit ((YSPTSPSYSPTSPSYSPTSPSKKKK) (SEQ ID NO: 1)) dugc pha
logng trong dung dich dém kinaza chtra 4 mM MgCl, 0,0025% TRITON™ X-100,
1,58 mM DTT va 15,80 mM HEPES. Dung dich enzym dugc didu ché dén nong do
cudi 1a 7,5 nM enzym CDK9/cyclinT1 [Proginase 0371-0345-1 (Lot 004)] duoc pha
loang trong dung dich dém kinaza. Cac hgp chét thir nghiém duoc pha loang 1:3 theo
day noéng do trong 20% DMSO d8 tao ra duong cong 10 diém & ndng do ban dau 20
uM. Dung dich dém DMSO 20% riéng r& khong chira hop chat thit nghiém dugc
ding 1am déi chimg cao (hoat tinh diy du khi khong c6 mat chét &re ché bat ky), 500
mM EDTA duogc dung dé xac dinh muc dudng nén khi khong c6 mat hoat tinh
enzym (d6i ching thap). Sau khi tron 5 pl. hop chét véi 10 pL dung dich enzym, dia
duoc 1 trong 0 hodc 180 phut ¢ 22°C. Sau thoi gian nay, phdn tmg dugc khoi dau
bing cach bd sung 10 pL dung dich co chit va u trong 60 phat & 22°C. Phan ung
duoc cham dut bang cach bd sung 80 uL dung dich ortophosphoric 10% lanh. Cac
dia loc (dia loc duc khong vd trung) dugc rura trude bang 10 pL dung dich
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orthophosphoric 10% mdi 15. 100 pL hén hop dwge chuyén dén thiét bi loc
phosphoxenluloza va u & nhiét do trong phong trong 45 phit. Céc dia loc dugc rira
bing 200 pL axit orthophosphoric 0,5% 3 lan trén thiét bi xt Iy dia loc. 80 uL
MICROSCINT™ gugc bd sung vao mdi 16 va doc trén thiét bi dém su phéng xa cua
chit dién ly sau mot gio. Dit liu duge xur ly nhd cong cu GENEDATA -
SCREENER®. Dit liéu dugc phan tich bang cach st dung phuong trinh logic khong
tuyén tinh 4 thong s6 (dudong cong dap ung theo ndng do logic bén thong s6): Y =
day+ [(dinh-ddy)/1+(x/ ICse)ddc] trong d6 Y = % Gic ché, X = nong d tao ra su tc
ché y%, Pay = gia tri t61 thiéu cua y dat duge béi duong cong, Dinh = gid tri ti da
cua y dat dugc bdi dudong cong va Dbc = do déc ctia dudng cong & ICso. %Uc ché =
[(Cyc dai trung tuyén- x/ Cuc dai trung tuyén — Cuc tidu trung tuyén)] - 100 ICso:
ndng do clia hop chét ma lam giam dap @mg cho trudce (lién két phdi tir, dap ing
enzym) di 50%. ICso twong d6i: nébng do tao ra mot nira dap Umg cuc dai ciia hop

chét.

C4c hop chét duge mo ta trong céc vi du 1 va 3 thé hién ICso bang 5,93 uM va
2,45 pM dbi v6i CDKO (1 so bd 3 gid), twong tng. Dir liéu nay chi ra rang cac hop
chét & céc vi du 1 va 3 khong tc ché tiém nang hoat tinh CDKO9.

Cung nhau, dit liéu tir cac thir nghiém néu trén chimg t6 rang cac hop chat &

cac vi du 1 va 3 tc ché chon loc CDK7 so véi CDKO.
Thir nghiém co ché té bao CDK7 va CDK9

Muc dich cta cac thir nghiém nay la @ x4c dinh kha nang hop chét trc ché
qué trinh truyén tin hiéu CDK7 va CDK9 & c4c té bao ung thu in vitro.
Thit nghiém nhay cam trén co s& té bao (Rbp2) (Ser2) p-CTD (S2) mién tan cung
phospho-carboxyl

Té bao HCT116 (ATCC CCL-247) duoc nudi ciy trén moi trudng dwoc cai
bién McCoy’s SA duoc bo sung 10% FBS, 1% NaPyr va 1% Pen/Strep va dugc chy
trén dia (trude khi dat duwgc d6 nhap dong 70%) trén cac dia 96 16 day bang ¢ mat do
5.000 t& bao trén mdi 15 trong thé tich 100 pL. Sau do6 céc t€ bao duge u qua dém

trong ti 1 nudi cdy té bao (5% CO,, d6 4m twong déi 95% (Relative Humidity - RH)
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va 37°C) va dé gén vao dia. Sang hom sau, té bao dugc cho ding liéu hop chat. Cac
chét e ché hop chét truée tién duge hoa tan & 60 uM trong méi truong nuodi chy
chira 0,6% DMSO. Sau d6, cac dung dich pha lodng cta hgp chit theo ddy ndng do
(1:3) dugc diéu ché trong khoang tir 60 uM dén 0,003 pM. Té bao duge cho ding
lidu bang cach bd sung 50 pL tir dia pha lodng theo day noéng do dé phan tich dia
chtra té bao duge gin véi 100 pL mdi truong tao ra ndng do DMSO cubi 12 0,2% véi
khoang liéu lwong ndng do hop chét cudi nim trong khoang tir 20 dén 0,001 pM.
Déi voi diém cuc dai, mdi truong chira 0,2% DMSO dugc sir dung va dbi véi diém
cuc tiéu, hop chét tham chiéu duoc pha lodng & néng dd cudi 0,83 pM trong moi
trudng sinh truéng chita 0,2% DMSO duoc sir dung. Sau khi ding lidu hop chat, céc
dfa chua té bao duge 1 ¢ 37°C va 5% CO; trong 4 gid. M6i truong sinh trudng duge
léy ra mot cach can than va céc té bao duoc ¢b dinh béng cach bd sung 100 pL para-
formaldehyt 4% trong 30 phut ¢ RT. Cac té bao duoc rira mot 1an bang PBS va dugc
0 v6i 100 pL MeOH lanh trong 15 phut & RT dé thdm qua té bao. Céc t€ bao dugc
rita hai 1in bang PBS (100 pL/mdi 14n) va dwoc phong bé bang 100 pL/16 BSA/PBS
1% trong 30 phit & RT. 50 pL dung dich pha loang khang thé so cap 1:1000 (khang-
phospho CTD Ser2 Abcam, cat# ab5095-100) trong BSA/PBS 1% dugc bd sung vao

mdi 16, cac dia dugc day kin va dugc u qua dém ¢ 4°C.

Ngay tiép theo, té bao duoc rira ba 1an bang PBS (100 pL/10) va dwoc 1 voi
50 uL/15 khang thé tht cdp (dung dich pha loang 1:2000, IgM dé khang thé ALEXA
FLUOR™ 488) trong PBS trong 1 gid ¢ RT. Sau khi ria 3 lan bang PBS (100
ul/18), 100 puL 50 pg/mL RNAaza va dung dich pha loang propidi iodua 1:1000
trong PBS duoc bo sung vao mdi 16. Cac dia duwoc day va i 1 gio & RT trén ban
(dugc bao vé khdi anh sang). Cac dia dugc phan tich trén Acumen trén FL2 (cuong
do6 trung binh), va FL3 (cuong dd tong). Cac dia phat huynh quang dugc quét voi
ACUMEN EXPLORER™ [thiét bi dém t& bao qua dong chay bang vi dia huynh
quang quét laze dugc san xuit béi TTP LABTECH LTD] dé xac dinh mién tdn cing
khang-phospho-carboxyl ¢ Serine 2 (pCTD). Viéc phan tich hinh anh duoc dua trén
céc tin hiéu huynh quang cta té bao dé nhan biét cac té bao duong tinh. Céc té bao

duong tinh pCTD (S2) dugce nhan biét bang cudng do trung binh cao hon ngudng tir
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500-530. Cuong do tdng & 575-640 tir propidi iodua/ADN duge sir dung dé nhan biét

céc té bao riéng r&. Pau ra cia thir nghiém 1a % té bao duong tinh pCTD.

ICso dugc xac dinh bang cach khép duong cong véi bbn thong s logic dbi
voi mbi dau ra c6 st dung GENE DATA™. Céc hop chat dugc mo ta trong cac vi du
1 va 3 thé hién ICso trong dbi >20 pM va 3,52 pM ddi vé6i phosphoCTD (S2), tuong
tng. Dit liéu nay chi ra rang ca vi du 1 va 3 déu khong e ché tiém nang CDK9 trong
céc té bao.

Thir nghiém nhay cam trén co s& té bao (Rbp2) (Ser5) p-CTD (S5) mién tn cing
phospho-carboxyl

Té bao HCT116 (ATCC CCL-247) dugc nudi cy trén moi truong duge cai
bién McCoy’s SA dugc bd sung 10% FBS, 1% NaPyr va 1% Pen/Strep va duoc cdy
trén dia (trude khi dat duge d6 nhap dong 70%) trén cac dia 96 16 day bang & mat do
5.000 té bao trén mbi 13 trong thé tich 100 pL. Cac té bao duoc 1 qua dém trong tu 4
nuéi chy té bao (5% COa, 95% d6 4m twong dbi (RH) va 37°C) va duge dé gan vao
dia. Sang hom sau, té bao dwgc cho dung lidu hop chit. Cac chét e ché hop chét |
duogc hoa tan & 60 uM trong moi trudng nudi ciy chira 0,6% DMSO. Sau do, cac
dung dich pha loang cta hogp chét theo day ndng dd (1:3) duoc didu ché trong
khoang tir 60 pM dén 0,003 pM. Céc té bao dugc ding lidu véi viéc bo sung 50 pL
tir dfa pha lodng theo ddy ndng do dé phan tich dia chira té bao da dugc gén véi 100
ul moi trudng tao ra ndng do DMSO cubi cing 1a 0,2% v6i khoang lidu lwong noéng
dd hop chat cudi ndm trong khoang tir 20 dén 0,001 uM. Déi véi diém cuc dai, moi
treong chira 0,2% DMSO dugce sir dung va dbi voi diém cuc tiéu, hop chit tham
chiéu duogc pha lodng & ndéng do cudi 0,83 uM trong mdi trudong sinh truong chira
0,2% DMSO dugc st dung. Sau khi dung lidu hop chét, cac dia chia té bao duocu &
37°C va 5% COs trong 4 gio. Moi trudng sinh trudng duoc 14y ra mot cach cén than
va céc té bao duge cb dinh bang cach bd sung 100 pl para-formaldehyt 4% trong 30
phut & RT. Céc té bao dugc rira mot 1an bang PBS va dugc u v6i 100 pL MeOH lanh
trong 15 phut & RT dé thdm qua té bao. Ngoai ra, cac té bao duogc rira hai 1an bang
PBS (100 uL/mdi 18) va dwoc phong bé bang 100 pLL/16 BSA/PBS 1% trong 30 phiit
& RT. 50 pLL dung dich pha loang khang thé so cp 1:1000 (khang-phosphoCTD Ser5
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Bethyl Laboratories cat# A300-655A) trong BSA/PBS 1% dugc bo sung vao mdi 15,

cac dia dugc day va i qua dém ¢ 4°C.

Ngay tiép theo té bao duoc rira ba 1an bang PBS (100 pL/15) va dugc u véi 50
uL/15 khang thé tht cép (dung dich pha loang 1:2000, IgM dé khang thd ALEXA
FLUOR™ 488) trong PBS trong 1 gi¢ & nhiét do trong phong. Sau khi rtra 3 lan
bang PBS (100uL/15), 100 pl. 50 pg/mL RNAaza (Sigma) va dung dich pha lodng
propidi iodua 1:1000 trong PBS duoc bb sung vao mdi 18. Céc dia dugc ddy va u
trong 1 gié & RT trén ban (duge bao vé khoi anh sang). Cac dia dugc phan tich trén
Acumen trén FL2 (cuong do trung binh), va FL3 (cuong do tbng). Cac dia phét
huynh quang dugc quét véi ACUMEN EXPLORER™ [thiét b dém té bao qua dong
chay bing vi dia huynh quang quét laze dugc san xuit bdi TTP LABTECH LTD] dé
x4c dinh mién tin cing khang-phospho-carboxyl ¢ Serine 5 (pCTD). Viéc phan tich
hinh anh duoc dua trén cac tin hidu huynh quang ciia té bao dé nhan biét cac té bao
duong tinh. Céc té bao duong tinh pCTD (S5) dwgc nhan biét bang cuong do trung
binh cao hon ngudng tir 500-530. Cuong do tbng & 575-640 tir propidi iodua/ADN
dugc st dung dé nhan biét céc té bao riéng ré. DAu ra cla thir nghiém 1a % té bao
duong tinh pCTD. ICso dugc xac dinh bang cach khép dudng cong voi bbn théng sd
logic d6i voi mdi dau ra ¢6 st dung GENE DATA™,

Céc hop chét dugc mo ta trong cdc vi du 1 va 3 thé hién ICso twong doi bang

0,148 1M va 0,198 uM dbi v6i pCTD Ser5, twong tng. Dit liéu nay chi ra rang ca vi
du 1 va 3 rc ché hoat tinh t& bao CDK7.

Thir nghiém nhay cam trén co s¢ té bao cMyc

Té bao HCT116 (ATCC CCL-247) dugc nudi ciy trén moi truong dugc cai
bién McCoy’s SA dugc bd sung 10% FBS, 1% NaPyr va 1% Pen/Strep va dugc chy
trén dia (trudc khi dat duge do nhap dong 70%) trén cac dia 96 16 day bang & mat do
5.000 té bao trén mdi 16 trong thé tich 100 pL. Sau do cac té bao dugc U qua dém
trong ti U nudi cdy té bao (5% CO», d6 Am tuong ddi 95% (Relative Humidity - RH) |
va 37°C) va dé gan vao dia. Sang hom sau, té bao dugc cho dung liéu hop chat. Cac

chét e ché hop chat dugc hoa tan & 60 uM trong moi truong nudi ciy chia 0,6%
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DMSO. Sau d6, cic dung dich pha loang ciia hop chit theo ddy ndng do (1:3) dugc
didu ché trong khoang tir 60 pM dén 0,003 uM. Cac té bao duge dung lidu v6i vige
bd sung 50 pL tir dia pha lodng theo day ndng d6 dé phan tich dia chua té bao da
dugc gin véi 100 pL moi truong tao ra ndng dd DMSO cudi cung 1a 0,2% vdoi
khoang lidu Iwgng ndng d hop chit cudi nim trong khoang tir 20 uM dén 0,001 pM.
Pbi voi diém cuc dai, mdi truong chira 0,2% DMSO duge sir dung va déi véi diém
cuc tiéu, hop chit tham chiéu duoc pha loing & noéng do cudi 0,83uM trong moi
trudng sinh truéng chira 0,2% DMSO duge st dung. Sau khi dung liéu hop chét, cac
dia chtra t& bao dugce G & 37°C va 5% COs trong 4 gid. Mdi truong sinh truong duoc
14y ra mot cach cAn than va cac té bao duge cb dinh bing cach bd sung 100 pL para-
formaldehyt 4% trong 30 phut & RT. Céc té bao dugc rira mot 1an bang PBS va dugc
@ v6i 100 pL MeOH lanh trong 15 phit & RT dé thdm qua té bao. Ngoai ra, céc té
bio duge rira hai 1in bing PBS (100 pL/mdi 18) va duge phong bé bang 100 pL/16
BSA/PBS 1% trong 30 phit & RT. 50 pL dung dich pha loang khéng thé so cép
1:1000 (khang thé khang-c-Myc [Y69] Abcam, cat# ab32072) trong BSA/PBS 1%
duge bd sung vao mdi 19, cac dia duge day kin va duoc i qua dém ¢ 4°C. Ngay tiép
theo, té bao duoc rira ba 1in bing PBS (100 pL/18) va dugc G véi 50 uL/15 khang thé
thit cdp (dung dich pha lodng 1:2000, IgM dé khang tho ALEXA FLUOR™ 488)
trong PBS trong 1 gi & RT. Sau khi rira 3 1an bang PBS (100uL/15), 100pL RNAase
50 pg/mL va dung dich pha lodng propidi iodua 1:1000 (Invitrogene) trong PBS
dugc bo sung vao mdi 16. Céac dia dugc ddy va t trong 1 gi¢ & RT trén ban (dugc bao
vé khéi anh sang). Cac dia dugce phan tich trén Acumen trén FL2 (cuong do trung
binh), va FL3 (cudng do tong). Cac dia phat huynh quang dugc quét véi ACUMEN
EXPLORER™ [thiét bi dém té bao qua dong chay bang vi dia huynh quang quét
laze duoc san xudt béi TTP LABTECH LTD] dé x4c dinh mién tan cing khang-
phospho-carboxyl & Serine 5 (pCTD). Viéc phan tich hinh anh dugc dya trén cac tin
hiéu huynh quang cua té bao dé nhan biét cac té bao duong tinh. Céc té bao duong
tinh pCTD (S5) dugc nhén biét bang cudong do trung binh cao hon ngudng tir 500-
530. Cudng do tdng & 575-640 tir propidi iodua/ADN dugc st dung dé nhan biét cac
té bao riéng ré. Dau ra cua thir nghiém 1a % té bao duong tinh pCTD. ICso dugc xéac

dinh bang cach khép dudong cong véi bon thong so logic doi voi mdi dau ra co st
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dung GENE DATA™,

Céc hop chit dwoc mo ta trong céc vi du 1 va 3 thé hién ICso twong dbi bang
0,0828 UM va 0,0573 pM ddi v6i cMyc. Dt liéu nay chi ra rang cdc hop chét & ca vi
du 1 va 3 te ché su phién ma ciia cMyc 6 céc té bao HCT116.

Thi nghiém profile chon loc: Profile Proginaza WT

Profile tc ché kinaza cia hop chat dugc xac dinh béng cach xac dinh cac gia
tri hoat tinh con lai & céac néng d6 trong mau don 1€ trong thir nghiém 320 protein
kinaza kiéu dai. Cac hop chit dugc thir nghiém & 20 pM, 2 uM, 0,2 pM va 0,02 uM
trong mau don 1¢. Noéng d6 DMSO cubi ciing trong tat ca cac hdn hop phan img (bao
gdm cac miu dbi chimg cao va thap) 12 1%.

Thit nghiém protein kinaza

Thir nghiém do phong xa protein kinaza (Thtr nghiém hoat tinh
33PANQINASE®, ProQinase) dugc st dung dé xac dinh hoat tinh kinaza cua 320
protein kinaza. TAt ca cac tht nghiém kinaza duoc tién hanh trong dia 96 15
FLASHPLATES™ trong thé tich phan tng 50 uL. Hon hop phén ting dugc hit bang
pipet 1am 4 buéce theo thir tu sau:

1. 10 pL dung dich ATP khong phong xa (trong H2O)

2. 25 uL dung dich dém thir nghiém/ hdn hop [y-33P]-ATP
3. 5 pL mau thir nghiém trong 10% DMSO

4. 10 uL hdn hop enzym/co chat

Thir nghiém dbi véi tat ca cac protein kinaza chira 70 mM HEPES-NaOH pH
7,5, 3 mM MgCl, 3 mM MnCla, 3 uM Na-orthovanadat, 1,2 mM DTT, ATP (luong
c6 thé thay doi, tvong tng v6i ATP-Km biéu kién cta kinaza tuong tmg, xem bang
1), [y-33P]-ATP (khoang 8 x 1005 cpm modi 16), protein kinase (luong co thé thay
d6i; xem bang 1), va co chét (lwong co thé thay dbi; xem bang 1). Tat ca cac thi
nghiém PKC (ngoai trir thir nghiém PKC-mu va PKC-nu) con bao gém 1 mM CacCl,,
4 mM EDTA, 5 pg/mL Phosphatidylserin va 1 pg/mL 1,2-Dioleyl-glyxerol. Cac thir
nghiém CAMKID, CAMK2A, CAMK2B, CAMK2D, CAMK2G, CAMKA4,
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CAMKK 1, CAMKK?2, DAPK2,EEF2K, MYLK, MYLK2 va MYLK3 con bao gom
1 pg/mL Calmodulin va 0,5 mM CaClo. Thir nghiém PRKG1 va PRKG2 con bao
gdm 1 M ¢cGMP. Thir nghiém DNA-PK con bao gdm 2,5 pg/mL ADN.

Hon hop phan (g protein kinaza duge u ¢ 30 °C trong 60 phut. Dung phan
tmg bing 50 pL 2% (v/v) HsPOu, cac dia dugc hut chit 1ong va duoc rira hai lan
bang 200 pL 0,9% (w/v) NaCl. Su két hop ctia 33Pi (dém theo*“cpm”) dugc xac dinh
bang thiét bi dém su phong xa cua chét dién ly trong vi dia. Tét ca cac thir nghiém
protein kinaza dugc thuc hién voi hé théng robot BeckmanCoulter BIOMEK®
2000/SL. T4t ca cac protein kinaza dugc cung cip boi ProQinase dugc biéu hién &
cac té bao con tring Sf9 hoidc & E.coli dudi dang protein dung hop GST tai td hop
hodc protein dugc gén nhéan His, hodc ¢ dang co chiéu dai dﬁy da hodc doan c6 hoat
tinh enzym. T4t ca cac kinaza dugc san xudt tir cac ADN bb trg va duge tinh ché
bé‘mg sdc ky ai luvc GSH hoéc kim loai dugc ¢ dinh. Nhan &i luc duge loai ra tir mot
sd kinaza trong qué trinh tinh ché. Viéc tinh ché protein kinaza dugc xét nghiém
bé'lng cach nhuém SDS-PAGE/Coomassie, viéc nhan biét duoc kiém tra béng phé
khéi. Kinaza tir nha cung cap bén ngoai (CAR = Carna Biosciences Inc.; INV = Life
Technologies (Invitrogen Corporation™); MIL = Merck-Millipore (Millipore
Corporation™), xem bang 1) dugc biéu hién, tinh ché va kiém tra chét lugng b1 cac
tai liéu ctia nha cung cp. Nong do clia cac enzym va co chét dbi véi cac thir nghiém
dugc chi ra trong bang 1.

Danh gia dit liéu tho

D6i v6i mbi kinaza, gia tri trung binh ctia cpm cua ba 16 duoc x4c dinh 1a "dbi
chimg thip" (n=3). Gi tri nay anh huéng dén viéc gin két khong dac hiéu cia chat
¢6 hoat tinh phong xa véi dia khi khong c6 mit protein kinaza nhung vOi su cO mat
clia co chit. Ngoai ra, d6i v6i mdi kinaza, gia tri trung binh cta cpm cua ba 16 khac
duoc iy lam "dbi chimg cao", nghia 1a hoat tinh diy di khi khong c6 mat chét trc
ché bat ky (n=3). Su khac biét giita mau d6i chimg cao va thip ctia mdi enzym dugc
l4y 1a hoat tinh 100%. Nhu mot phan cia viéc danh gia dit lidu, dbi ching thap cta
mdi kinaza duoc trir di tir gia tri d6i ching cao cling nhu tir "céc gia tri hop chat”

twong Gng cia chung. Hoat tinh con lai (theo %) d6i v6i mdi hop chat duge tinh
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bang cach st dung cong thirc sau: Res. Hoat tinh con lai (%) = 100 X [(tin hi€u cua
hop chét — dbi chimg thap) / (d6i chimg cao — déi ching thap)]. Cac ICso khong tiéu
chuin dugc tinh bang cach sir dung bang tinh excel tiy bién cing v&i XLFit Add-in.
Do s6 diém dit licu thép, (4) XL-Fit tinh toan ICso khong tiéu chuan bang cach su

dung phuong trinh bbn théng sb trong d6 ba thong s& duge chét & cac gi tri ¢b dinh.

Phuong trinh 1a:
Y=B+((A-B))/ [1+(x/C)] "D

A: Gia tri cuc tiéu cta hoat tinh, Con dugc biét dén nhu 1a gia tri ddy. Puoc
¢ dinh & 0

B: Gia tri cuc dai cia hoat tinh, Con dugc biét dén nhu 12 gia tri dinh. Duoc
¢ dinh & 100

C: Diém uén cua dudng cong
D: D6 déc Hill. Puoc ¢b dinh & 1
Y: Bién phu thudc (nghia 12 bién ma c6 thé do & dang tin hiéu)

X: Bién doc 1ap (nghia 1a bién ma ¢6 thé diéu chinh, nhu, lidu lugng, ndng do,

V.V.)

Céch tinh ICso khong tiéu chuan 1a chi dinh cac gid tri ngau nhién cho thong
s6 C va lap di lap lai buée nay. Sau do thudt toan nay xac dinh sy chénh léch vé tong
binh phuong sb du va tim kiém céc 1an 1ap lién tiép & d6 su thay doi s6 du dugc hoi
tu. Khi dat dén gi6i han héi tu, dung dich dugc d& cap dén nhu 12 ti wu va qué trinh
lam khép thong sb két thc.

CDK12 va CDK13 (ProQinase) dugc thtr nghiém vé co ban nhu trén nhung
riéng biét & 10 ndng do (2 x 10° M dén 6 x 10'° M) bang cach sir dung cac dung dich
pha lodng nira-logarit. Péi voi 10 diém, phan tich hoat tinh con lai d6i voi mdi nong
d6 va cac gia tri ICso cua hop chat duoc tinh bang cach st dung QUATTRO®
WORKFLOWT™ V3.1.1. Md hinh phi hgp dé x4c dinh ICso 12 "Pap tng xich-ma
(46 dbc thay dbi)" véi cac théng sb "dinh" duge cb dinh & 100% va "day" & 0%.
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Phuong phap phi hop duoc st dung 1a phuong phap lam khép binh phuong tbi

thiéu. Dit liéu duoc chi ra trong bang 1 dudi day.

Béng 1
Nong Nong
Kinaza Kinaza |do d6 | Co chit Co chit | IC50
kinaza | ATP

Tén Ho nM uM | Tén ug/S0ul | pM

CDK7/CycH/MAT1 | CMGC | 3.3 3 RBER 2 0,0928
CHKtide

CDKY/CycTl CMGC |22 R i 2 6,32
CHKtide

CDK1/CycBl1 CMGC |7 1 RBER- 2 20,000
CHKtide

CDK2/CycEl CMGC | 1,5 1 RBER- 1 20,000
CHKtide

CDK4/CycD1 CMGC |33 3 RBER- 2 2,830
CHKtide

CDK6/CycD1 CMGC |32 3 RBER- 2 8,079
CHKtide

CDK8/CycC CMGC |83 1 RBER- 1 10,922
IRStide

CDK16/CycY CMGC |32 03 |GSK3(14- |2 9,073
27)

CDK19/CycC CMGC |30,9 3 RBER- 2 7,414
IRStide

CDK12/CycK CMGC | 14,7 0,3 |RBER- 2 14,780
IR Stide

CDK13/CycK CMGC | 29,2 0,3 | RBER- 1 20,000
CDC25tide
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Dit liéu nay chi ra ring hop chét & vi du 1 1a cuc ky chon loc ddi véi CDK7 tir

nhém kinaza dién hinh.
Thir nghiém tang sinh té bao

Dir liéu trong bang 2 chira rang hop chét & vi du 1 e ché su tang sinh va kha
nang séng soét cia cac dong té bao ung thu duoc dinh 15. Cac dong té bao dugc ciy
trén dia & mat do 5000 té bao trén mdi 16 trong 100 uL moi truong sinh trudng moi
15 vao dia nudi cdy té bao 96 16 mau tring. Xem bang 2 vé thong tin mdi trudng nudi
chy va dong té bao. Céc dia dugc u & 37 °C va 5% CO,. Ngay tiép theo, dung dich
pha loang theo day ndéng d6 cua hop chét thir nghiém duge diéu ché bang cach pha
loang hop chét 1:3 trong DMSO dbi voi 10 diém. Dia DMSO c6 ndng d6 cudi duge
pha loang 1000 IAn. Ngoai chat tc ché CDK7, ¢t DMSO don 1¢ dugc bao gom &
dang mau dbi chimg sinh truéng cyc dai va cot cubi cung 10 pM staurosporine dugc
bao gdm & dang mau d6i chung uc ché sinh truéng cuc dai. Sau do, dia pha loang 10
1in duoc didu bang cach bd sung 2 uL mdi 10 tir dia DMSO dugc pha loang 1000 lan
vao 198 u. OMEM mdi 16 (Life Technologies, Carlsbad, CA, cat#31985-070). Cac
té bao dugc xut 1y bang hop chét da chi ra bang cach bd sung 11 pL mdi 16 tir dia
10X OMEM vao dia té bio chira 100 uL méi trudng sinh truéng mdi 16 dbi véi ndng
do cudi 1X. Céc dia dugc dit trd lai vao ta G & 37°C va 5% COs. Bay ngay sau khi
bd sung hop chét, cac dia duoc 14y ra khoi ti u va dugc dé can bang dén RT. Chét
phan tng CELL TITER GLO® duoc lam tan gid & nhiét do trong phong va sau do
duge didu ché bing cach tron mot lo dung dich dém thir nghiém véi mot lo co chat
va xody nhe dé tron. Tiép theo, chét phan tng CELL TITER GLO® duoc bd sung
vao dia chira té bao, 100uL mdi 13, va dat vao thiét bi lac dia chuan do (Titer Plate
Shaker) & toc do dit & mirc 2 trong 15 phut ¢ nhiét d trong phong. Sau 15 phut u &
thiét bi lac, doc su phat quang, 1 gidy mdi 16, bé‘mg cach st dung Wallac
VICTOR2™, Cac duong cong dap ung lidu xich-ma va hodi quy khong tuyén tinh
duoc st dung dé tinh toan ndng dd tc ché nira cuc dai (ICs0) Vi phin mém

Graphpad Prism 6.
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Béang 2
Dong t&[Mohoc | ICso (uM) | S catalog Thong tin méi trudng
bao
HCT116 | Bénh ung | 0,04601 ATCC# CCL- | McCoy's 5A (Gibco 16600)
thu  dai 247 + 10% FBS (Hyclone
tryc trang SH30071.03)
MCF7 Bénh ung | 0,03201 ATCCH RPMI 1640 véi L-Glutamin
thu va HTB-22 (Gibco 11875)+ 10% FBS
(Hyclone SH30071,03)
HCC180 | Bénh ung | 0,02553 ATCC# CRL- | RPMI 1640 vé6i HEPES &
6 thu va 2335 L-Glutamin (Gibco
22400)+ 10% FBS (Gibco
cat#10082)
NCI- Bénh ung | 0,0479 ATCCH# RPMI 1640 vé6i HEPES &
H460 thu phoi HTB-177 L-Glutamin (Gibco
22400)+ 10% FBS (Gibco
cat#10082)
NCI- Bénh ung | 0,01419 ATCC# RPMI 1640 v6i HEPES &
H446 thu phdi HTB-171 L-Glutamin (Gibco
22400)+ 1mM natri pyruvat
(Gibco 11360) + 10% FBS
(Hyclone SH30071,03)
A2780 Bénh ung | 0,02651 ATCC# CRL- | RPMI 1640 véi L-Glutamin
thu 2772 (Gibco 11875)+ 10% FBS
budng (Hyclone SH30071,03)
trung
SNU-16 | Bénh ung | 0,02312 ATCC# CRL- | RPMI 1640 v6i HEPES &
thu da 5974 L-Glutamin (Gibco
day 22400)+ 1mM natri pyruvat

(Gibco 11360) + 10% FBS
(Hyclone SH30071,03)

Dir liéu nay chi ra rang hop chat & vi du I e ché su sinh trudng in vitro cua

cac dong té bao ung thu tir nhiéu mo6 khac nhau bao gom rudt két, va, phoi, budng

trimg va da day, theo cach phu thudc lidu.
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MO hinh khéi u ghép di loai

Muc dich ciia thir nghiém nay 1a dé xac dinh sy giam thé tich khéi u khi dép
rmg v6i hop chat & vi du 1. Pé danh gia hiéu luc in vivo cua hop chét thir nghiém,
nhidu mé hinh khéi u ghép di loai dugc sir dung. Tom lai, 5-10 x 10° té bao khdi u
trong hon hgp MATRIGEL® 1:1 (tdng thé tich 0,2 mL) duoc tiém dudi da vao chudt
céi trui 16ng thiéu tuyén tic (Envigo, Harlan laboratories) d6i v6i phan 16n mo6 hinh
khéi u ghép di loai. Céc gibng chudt nhit thay thé duge st dung dé thiét 1ap cac
manh ghép di loai MDAMB468 (NOD SCID Gamma, Jackson labs), CT26 va
EMT6 (BALB/c, Envigo, Harlan Laboratories). Sau khi dé cac khdi u dat dén kich
thude mong mudn ~300-500 mm?, chudt duge chia ngau nhién thanh cic nhém gém
6-8 con dé nghién ctru hiéu lyc. Hop chét thir nghiém duoc cho dung bang 6ng thong
qua duong miéng (PO) & c4c liéu ding va ché o liéu da duoc chi ra. Sy sinh truéng
khéi u va thé trong dugc giam sat theo thoi gian dé danh gia hiéu luc va cac déu hiéu

lién quan dén tinh ddc.

Hop chat thir nghiém dugc bao ché trong 5% N-metyl-2-pyrolidon (NMP)
trong 1% hydroxyetylxenluloza, 0,25% polysorbate 80, 0,05% chét chéng tao bot
trong nudc tinh khiét (HEC) va dugc dung bang ong thong qua duong miéng (thé
tich cudi 0,2 mL) & céac liéu lwong dugc chi ra trong bang 4. Hop chét thir nghiém
duoc bao ché hang tudn va dugc bao quan & 4°C. Cac chét dan thubc duoc ding cho
cac nhom ddi chimg theo phac dd duoc st dung trén ddy bang cach st dung thé tich
0,2 mL mbi liéu. Chudt duoc cho dung lidu bing dng thong qua duong miéng va cac

mau khdi u duge thu gom & thoi diém két thic va dugce bao quan ¢ -80°C.

Kich thudc khdi u va thé trong dugc ghi lai va dugc phan tich hai tudn mot
1An. M4u dugc thu gom bang cach st dung thé DBS (vét mau kho) 2 gio sau khi
dimg lidu va & thoi diém két thic. Cac khéi u duoc thu gom & thoi diém két thic
nghién ciru, duoc cét thanh 3 phin va dugc 1am lanh dot ngdt dé tiép xuc véi diéu
kién ctia moi trudng va phén tich protein, hodc duogc dit trong RNAlater® dé phan

tich ARN. Cac mau khéi u duoc lam lanh dong va duge bao quéan ¢ -80°C.

Hop chat & vi du 1 bidu thi hoat tinh chéng khdi u dang ké & cac md hinh
ghép di loai ung thu ¢ nguoi (Bang 3).
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Bang 3: Tom t4t v& hiéu qua don chit néu trong vi du 1 in-vivo (AT/C) trén nhiéu

mé hinh khéi u ghép di loai duoc thir nghiém & cac mic liéu khéc nhau nhu da chi

ra.
) Lié’u lugng hop | Phac Trung
M6 hinh Mo hoc Cac dot bien chat néu trong | do binh
vidu 1 (mg/kg) AT/C
A2780 Buong | ARIDIA 20 QDx35 | -41
trung
COLO205 | Duone 20 QDx28 | -4
trung
CT26 Dai —trye 20 QDx24 | 52
trang
EMT6 Vi 20 QDx28 | 17
H441 Phoi 20 QDx35 | 0
H460 Phdi ARIDIA 20 QDx35 | 16
HCC1806 | Vu KMT2C 20 QDx28 | -87
HCTilg | Da e KMIRC 25 QDx21 | -17
trang
MDAMBA468 | Vu ARIDIA, RB1 |20 QDx28 | -91
MIAPACA2 | Tuyéntuy | ARIDIA 20 QDx35 | 10
MKN45 Da day KMT2C 20 QDx35 | 57
MDAMB231 [ Vu 20 QDx35 | -25

Delta T/C (%) duoc tinh toan khi thé tich khéi u t6i han trong nhém diéu tri 1a
& mitc hodc trén murc thé tich khdi u dudong co s& trén day. Cong thuc 1a 100*(T-
T0)/(C-C0). O day, T va C tuong tmg la thé tich khéi u t6i han trung binh trong
nhém didu tri hodc nhém dbi ching. TO va CO 14 thé tich khéi u dudng co s¢ trung

binh trong cic nhém nay. *: C6 nghia (p<0,05)
Nghién ctru chi thi sinh hoc

Muc dich clia nghién ctru nay 1a dé danh gid cac chi thi sinh hoc du béo tiém
ning d6i véi cac hop chit theo sang ché.

Céac dong té bao ung thurr duge mo ta so luge dé danh gia hoat tinh chdng ting
sinh cua hop chit thir nghiém in-vitro. Sy dot bién, s6 lugng ban sao va thong tin
bidu hién gen ctia céc gen ARIDIA, KMT2C, KMT2D va/hodc RBI ddi véi cac dong

té bao ung thu thu dugc tr co s& dir liéu COSMIC (cancer.sanger.ac.uk) va
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cBioportal (http://www.cbioportal.org/). Cac té bao dugc nudi cdy trong moi trudong
sinh treéng va duge cdy vao dia 96 15 trong 100 uL mdi trudng sinh trudng/16 & mét
6 5000 té bio/Id khi dugc 1 qua dém & 37°C, 5% COa. Céc té bao dugc nudi cay
bang cach sir dung moi truong duoc khuyén co béi nha cung cap va cac diéu kién
da duoc biét ro trong linh vuc, chang han v6iRPMI 1640 kém theo hoac khong kem
theo HEPES & L-Glutamin (Thermo SH30255,01) va ImM natri pyruvat, va 10%
FBS(Gibco cat#10082). Dia pha lodng trung gian 1000X duoc diéu ché bing cach
tao ra dung dich lam viéc 10 mM chtra mau thtr nghiém trong DMSO va tién hanh
pha lodng 1:3 trong DMSO cho 10 diém. Dia phan lidu 10X dugc chudn bi bang
cach bd sung 2 pL tir dia pha loang trung gian 1000X vao 198 ul. OPTIMEM® -+
10% FBS va tron k§. Sau dé, dia chira té bao dugc xir ly bang cach bd sung 11 pL tir
dia phan liéu 10X vio dia chira té bao 100 pL/Id dé dat duoc ndng d6 cudi 1X.
Staurosporine dugc st dung lam mAu déi chung e ché sinh truéng cuc dai & noéng
d cudi 12 5 pM. Dia chira té bao dugc @ trong 7 ngay ¢ 37°C, 5% CO,. By ngay
sau khi xr Iy, dung dich dém thir nghiém Cell Titer-Glo® (Promega cat# G7571) va
co chét duoc ldy ra tir -20°C va duoc dé can bang dén RT. Dung dich dém thir
nghiém dugc bd sung vao co chit va duoc xoay nhe dé tron. Chét phan tmg CELL
TITER-GLO® (100 uL/18) dugc bd sung vao dia chira té bao va duogc i & RT trong
15 phat. Sau 15 phit, mirc phat quang dugc doc bang cach sir dung thiét bi doc dia.
Dit liéu duogc phén tich trén Excel va dugc 1ap dd thi trén GraphPad Prism. Phén tich
théng ké va gia tri p dugc tinh toan bang cach sir dung thir nghiém t khong tham 5O

Mann-Whitney bang cach stt dung GraphPad Prism.

Tém tét dir liéu tang sinh duoc chi ra trong bang 4. Tac dung chdng tang sinh
ctia hop chét thir nghiém dugc phan loai thanh khong cam nhan duge (ICso > 1 pM),
kim t& bao (ICs0 < 1 pM va % Grc ché <70%) hodc gy doc té bao (ICso <1 pM va %
trc ché >70%). Cac dong té bao mang dot bién bat hoat hoic mét chirc nang (loss of
function - LOF) & gen ARIDIA, KMT2C, KMT2D hoéac RBI biéu thi dép ung giy
doc té bao dbi véi cac hop chét néu trong vi du 1 16n hon déng ké so v6i cac dong té
bao con lai trong danh sach (Bang 5). Nguoc lai, cac dong té bao khong mét chirc

nang (non-LOF) biéu thi dap tmg kim té bao (%) cao hon khi dap tng lai cac hop
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chét néu trong vi du 1.

Negoai ra, mot s6 md hinh khéi u ghép di loai mang cac dot bién nay duge sit
dung dé danh gia hiéu luc cua hop chat néu trong vi du 1 nhu phuong phéap don tri
(Bang 3).

Tém tét cac nghién ctru vé hiéu luc va hoat tinh chéng khéi u (AT/C) dugc chi
ra trong bang 3. Hop chét néu trong vi du 1 thé hién hiéu luc manh mé& & cac m6 hinh
khdi u khéac nhau, véi su thoai lui ¢6 nghia dang luu y & cdc mo hinh khéi u mang
dot bién & cac gen ARIDIA, KMT2C hoac RB1. Cung véi nhau, cc phat hién nay chi
ra ring cdc dot bién bt hoat & gen ARID1A, KMT2C, KMT2D hodc RBI dua ra phic
dd chon loc tiém ning cho bénh nhan dé diéu tri bang hop chit néu trong vi du 1 db6i
v6i nhiéu loai ung thu.

Bang 4: Tom tat vé log-Glso (nM) chdng tang sinh va mirc G ché sinh truéng (%)
di v6i cac dong té bao ung thu khac nhau nhu da chi ra. Cac dong té bao duoc xir ly

trong 7 ngay va dugc phan tich bang céach sir dung thir nghiém CellTiter-Glo®.

o Téc dung chong g | . 400 1 OF & (cdc) gen
Dong 1 ThA(.mg tin ) sinh
bao ot Mohoe e T Rétqua | ARIDI | KMI2 | KMT2 | RB
truong (M) | e y C D i
ché
22RVI [ A Tuyén tién | 0,02 |77 | Gay doc | Co
liét 8 té bao
A2058 Da 0,03 |97 | Gay doc Co
B 0 té bao
A2780 Budng 0,05 | 74 | Gay doc | C6
C trimg 2 té bao
A375 Da 0,05 |86 | Gay doc
B 5 té bao
A549 D Phoi 0,13 |64 |Kim té
9 bao
A673 B Xuong 0,01 |96 | Gay doc
4 té bao
AN3CA | E Noi mac tir | 0,05 |67 |Kim té|Co

-58-




37051

cung 0 bao
AZ521 Da day 0,03 | 76 | Gay doc
F 6 té bao
BT20 Vi 037 |45 |Kim té
B 3 bao
C33A Noi mac tir | 0,01 |79 | Gay doc | Co Cé
F cung 4 té bao
CACO2 Rudt 0,18 |60 |Kim té
B 9 bao
CAOV3 |B Budng 0,01 |96 | Gay doc C6 C6
tring 9 té bao
CCRFC Méau 0,04 |96 | Gay doc
EM C 0 té bao
COLO2 Ruot 0,12 |61 |[Kim té
01 C 3 bao
COLO3 | C + 08| Rudt 0,18 | 73 | Gay doc
20 ug/mL 9 té bao
Puromyci
n
CORL3 Phéi 0,09 |75 | Gay doc
11 C 5 té bao
CORLS Phoi 420 |34 |Khong Co
8 0 cam
nhén
C duoc
COV3l1 Budng >10 |40 | Khong
8 trimg cam
nhan
C dugc
CT26 C + 0.8 | Rudt >10 |-47 | Khong
ug/mL cam
Puromyci nhén
n duoc
DMS11 Phoi 0,01 |65 |Kim té
4 C 4 bao
DMS27 Phoi 0,01 |80 | Gay doc Co
3 G 9 té bao
DMS53 Phoi 011 |66 |Kim té
C 8 bao
DMS79 | C + 0,8 | Phdi 035 |50 |Kim té Co
ug/mL 4 bao
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Puromyci
n
DU145 |F Tuyén tién | 0,03 |74 | Gay doc C6 C6
liét 6 té bao
EBCI |[C + 1|Phdi 0,04 |83 |Gay doc
ug/mL 7 té bao
Puromyci
n
EGLL1 0,04 |95 | Gay doc
H 1 té bao
EVSAT |G + 2|Vu 0,04 |79 | Gay doc Cé
ug/mL - 0 té bao
Puromyci
n
GL261 Nio 0,03 |85 |Gay doc
C 8 té bao
HCC114 Vi >10 |37 |Khong C6
3 cam
nhan
C duoc
HCC118 | Vi 0,02 |73 | Gay doc Co
7 I 7 té bao
HCC156 Vi 0,06 |45 |[Kim té Co
9 C 7 bao
HCC180 Vi 0,01 |99 |Gay doc Co
6 C 4 té bao
HCC221 Vi 0,56 |41 |Kim té Co
8 C 0 bao
HCC400 | C Phoi 0,02 |57 |Kim té
6 8 bao
HCC44 Phoi 0,13 [48 |Kim té
C 1 bao
HCC70 Vi 0,03 |89 | Gay doc Co
I 8 té bao
HCC827 | C Phoi 0,05 |69 |Kim té
5 bao
HCT116 | J Rudt 0,04 |88 | Gay doc C6
1 té bao
HCT8 |C Ruot 0,98 |3 Kim té
1 bao
HEC108 | F Noi mac t | 0,03 |90 | Gay doc | Co Co
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cung 1 té bao
HEC1A |] Noi mac tr | 0,16 |56 |[Kim té|Cé Co
cung 2 bao
HEP3B2 Gan 0,03 |66 |Kim té Co
17 F 3 bao
HEPG2 Gan 0,02 |78 | Gay doc
F 8 té bao
HEYAS Budng 0,11 |89 | Gay doc | Co Co C6
C trimg 2 té bao
HGC27 Da day 0,06 |78 | Gay doc
F 8 té bao
HL60 Méu 0,04 |87 | Gay doc
C 5 té bao
| HLE Gan 0,03 |77 | Gay doc Co Co
B 0 té bao
HLF Gan 0,01 | 100 | Gay doc C6 Cé
B 7 té bao
HOS C Xuong 0,09 |72 | Gay doc Co
0 té bao
HS294T Da 0,02 |84 |Gay doc
K 0 té bao
HS766T Tuyéntuy |0,06 |72 | Gay doc | Co
L 2 té bao
HT Méu 0,13 |64 [Kim té
C 1 bao
HT1197 Puong tiét | 028 |55 |Kim te|Co C6
E niéu 1 bao
HUHI Gan 0,12 |72 | Gay doc | Co
M 8 té bao
HUH28 Mat 2,89 [32 [Khéng |Co Co
6 cam
nhan
A duoc
HUH7 Gan 0,17 |64 |Kim té
N 5 bao
IGROV Budng 0,07 |70 | Gay doc | Co C6
1 C trimg 2 té bao
IMR32 CNS 0,00 | 100 | Gay doc | Co
0 2 té bao
JHHA4 Gan 0,16 |65 |[Kim té
B 6 bao
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JHH7 Gan 0,02 |88 | Gay doc
C 7 té bao
JURKA Mau 0,06 |98 | Gay doc | C6 C6
T P 1 té bao
K562 Mau >10 |- Khong
191 | cam
nhan
C duoc
Karpasl Maéu 0,02 |98 | Gay doc
106 C 6 té bao
KARPA Mau 0,06 |78 | Gay doc
$299 C 9 té bao
KE97 Mau 0,15 |58 |Kim ¢
C 8 bao
KELLY CNS 0,05 |80 | Gay doc
C 8 té bao
KLE Noi mac tr | 0,02 | 65 |Kim té Co Cé
Q cung 8 bao
KP4 Tuyéntuy |0,03 |65 |Kim t€
L 6 bao
KPL1 G + 2|Vu 0,66 |43 |Kim té
ug/mL 8 bao
Puromyci
n
KURA Budng 0,05 | 88 | Gay doc
MOCHI | C trimg 2 té bao
KYSE1 Thuc quan | 0,04 |64 |Kim té
50 R 2 bao
KYSE1 Thuc quan | 0,10 |68 |Kim te
80 C 3 bao
KYSE2 Thuc quan | >10 | - Khong Co
70 180 | cam
nhan
R duoc
KYSE3 Thuc quan | 0,07 | 76 | Gay doc
0 S 6 té bao
KYSES Thuc quan | >10 |50 | Khong
20 cam
nhan
C duoc
KYSE7 |C Thuc quan | 0,12 |70 | Gay doc | Co
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0 6 té bao
LI7 Gan 0,13 |76 | Gay doc
M 2 té bao
LN18 CNS 0,01 |91 |Gay doc Cé
T 5 té bao
LN229 CNS 0,03 |63 |Kim té
T 6 bao
LNCAP Tuyén tién | 0,05 | 74 | Gay doc | Co C6
P liét 9 té bao
LS411IN | C Rudt 1,00 |45 |Khéng |Co Ch
0 cam
nhin
duoc
M14 Da 0,03 |85 | Gay doc | Co
L 2 té bao
MCF?7 Va 0,15 |58 |Kim té
F 5 bao
MDAM Vu 0,86 |39 |Kim té
B157 p 6 bao
MDAM Vi 2,81 |23 | Khéng
B231 6 cam
nhan
U duoc
MDAM Vi 0,03 |56 |Kim té
B453 U 9 bao
MDAM Vi 0,00 | 100 | Gay doc | C6 Co
B468 B 8 té bao
MDAPC Tuyén tién | 6,27 |17 | Khong Cé
A2B liét 3 cam
nhan
U duoc
MDSTS Rudt 0,04 |88 | Gay doc
B 9 té bao
MHCC9 Gan 024 |59 |Kim té
7TH \Y 3 bao
MHCC9 Gan 0,52 |45 |Kim té
7L \Y% 6 bao
MKN1 Da day 0,02 | 80 | Gay doc
C 3 té bao
MKN45 | C Da day 0,05 | 79 | Gay doc | Co
6 té bao
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MKN?7 Da day >10 |39 |[Khong Cé
cam
nhan
C duoc
MKN74 Da day 0,07 |71 | Gay doc Céh
C 3 té bao
MOLT4 Mau 0,04 |99 | Gay doc Co C6
C 0 té bao
MX1 Vi 0,04 |72 | Gay doc Co
C 5 té bao
NCIH10 | W Phoi 0,00 |95 | Gay doc Cé C6
48 4 té bao
NCIH10 | C Phoi 0,68 |42 |Kim t&
92 3 bao
NCIH11 | B Phoi 0,04 [51 |Kim té Co
55 3 bao
NCIHI2 | A Phéi 0,19 |44 |Kim té
99 5 bao
NCIH14 | C Phéi 0,19 |56 |Kim té|Co
36 5 bao
NCIH14 | C + 0,8 | Phoi 0,03 |77 | Gay doc Co
6 ug/mL 0 té bao
Puromyci
n
NCIH16 | C Phoi 0,16 |59 |Kim té
66 1 bao
NCIH17 | C Phéi 0,04 |92 | Gay doc
03 0 té bao
NCIH17 | C Phoi 0,02 | 76 | Gay doc Co
34 4 té bao
NCIHI19 | C Phoi 0,02 |90 | Gay doc Cé
75 1 té bao
NCIH20 | X Phoi 537 |9 | Khong
30 4 cam
nhan
duoc
NCIH20 | W Phoi 0,44 |44 |Kim té Co Co
81 2 bao
NCIH20 | C + 0.8 | Phoi 0,04 |83 | Gay doc
9 ug/mL 0 té bao
Puromyci
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n
NCIH21 | C Phéi 0,07 |85 | Gay doc
22 8 té bao
NCIH21 | C Phéi 0,12 |63 |Kim té Ch
96 3 bao
NCIH22 | C Phoi 027 |57 |Kim té Co
28 6 bao
NCIH22 | C Phoi 1,19 |43 |Khong
6 7 cam
nhan
: duoc
NCIH23 | C + 0.8 | Phoi 0,66 |45 |Kim té
47 ug/mL 1 bao
Puromyci
n
NCIH35 | C Phéi 0,04 |93 | Gay doc
8 2 té bao
NCIH44 | C Phéi 0,01 |84 |Gay doc
1 4 té bao
NCIH44 | C Phéi 0,01 |95 |Gay doc C6 Cé
6 3 té bao
NCIH46 | C Phdi 0,04 |97 |Gay doc | Cé
0 7 té bao
NCIH52 | C Phdi 0,08 | 77 | Gay doc
0 2 té bao
NCIH52 | C Phoi 0,10 |50 |[Kim té
2 7 bao
NCIH52 | C Phoi 0,03 |92 | Gay doc C6
4 7 té bao
NCIH52 | C Phoi 0,01 |94 | Gay doc
6 8 té bao
NCIH59 | C Phoi 0,92 |46 |Kim té Co
6 2 bao
NCIH69 | C Phdi 0,17 |68 |Kim té Co
3 bao
NCIH72 | C Phoi 0,11 [56 [Kim té
7 7 bao
NCIHS2 | C Phdi 0,69 |22 |Kim té Co
9 bao
NIHOV |Y Buong 0,04 |96 | Gay doc
CAR3 trimg 0 té bao
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NUGC3 | C Da day 0,03 |81 | Gay doc | Co C6 C6
0 té bao
NUGC4 | C Da day 0,01 |83 | Gay doc
9 té bao
OAW42 | Z Budng 0,13 |88 | Gay doc | C6
tring 6 té bao
OCUMI1 Da day 0,02 | 82 | Gay doc | Co
N 7 té bao
OV90 Buong 0,03 [61 |Kim té
C trung 4 bao
OVCAR Buodng 0,08 |74 | Gay doc
5 Y trimg 6 té bao
OVCAR Buong 0,06 |90 | Gay doc C6
8 C trimg 5 té bao
0Z Gan 0,05 |77 | Gay doc
AA 0 té bao
PANC1 |L Tuyéntuy |0,07 |47 |Kim té
1 bao
PATUS Tuyéntuy | 020 [55 |Kim té
988T C 1 bao
PLCPR | BB Gan >10 |41 | Khong
F5 cam
nhan
duoc
Raw264 035 |62 |Kim té
i C 5 bao
RKO Rudt 0,11 |61 [Kim t&|C¢
B 8 bao
RT112 Puong tiét | 0,03 |87 | Gay doc
P niéu 2 té bao
SAOS2 Xuong 0,02 |66 |Kim té Ch
cC 8 bao
SH10TC Da day 0,14 |58 |Kim té C6
C 7 bao
SHSYS5 CNS 0,05 |95 | Gay doc
Y DD 9 té bao
SiHa Noi mac tir | 0,10 |58 |[Kim té
F cung 5 bao
SJRH30 Mbémém |0,03 |62 |Kim té
C 9 bao
SKHEP | BB Gan 0,11 |71 | Gay doc
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1 8 té bao
SKMEL Da 0,09 |61 |Kim té
28 B 8 bao
SKMES Phoi 0,02 |80 | Gay doc Cé
1 F 8 té bao
SKOV3 |J Budng >10 |27 |Khong |Cé
trimg cam
nhén
duoc
SKUT! |E Mo mém | 0,04 |89 | Gay doc | C6 Co
1 té bao
SNU1 Da day 0,10 |68 [Kim té|Co C6
C 5 bao
SNU107 Mt 0,03 |89 | Gay doc | Co
9 EE 8 té bao
SNU119 Mt 0,04 |68 |Kim té
6 EE 3 bao
SNU16 |C Da day 0,01 |84 |Gay doc Co
7 té bao
SNU245 Mat 1,08 |-5 | Khong
9 cam
nhan
EE duoc
SNU308 Mét 0,18 |61 |Kim té
EE 4 bao
SNU387 Gan >10 |12 | Khong
cam
nhén
X duoc
SNU398 Gan 0,02 |85 | Gay doc
M 1 té bao
SNU423 Gan >10 |40 |Khéng |Cé
cam
nhan
M duoc
SNU449 Gan 1,52 |8 Khong | C6
1 cam
nhan
C duoc
SNU475 Gan 3,91 |28 |Khong
M 7 cam
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nhén
duoc
SNU478 Mt 0,03 |92 | Gay doc Cé
EE 2 té bao
SNU5 Da day 0,03 |79 | Gay doc | Co
FF 9 té bao
SNU739 Gan >10 |47 | Khong
cam
nhan
C duoc
SNU869 Mat 0,05 |60 |Kim t
EE 2 bao
SWI1271 | U Phoi 0,02 |67 |Kim t
4 bao
SW48 Rudt 0,00 | 89 | Gay doc | C6 C
U 5 té bao
SW480 Rudt 0,03 |90 | Gay doc | Co Co
U 6 té bao
SW626 1,10 |39 | Khong
5 cam
nhan
U duoc
SW780 Duong tét | 0,07 [68 |Kim t
U niéu 4 bao
SW837 Rudt 0,06 |55 |Kim té
U 8 bao
SW900 Phoi 3,80 |13 | Khong
6 cam
nhan
U duogc
T47D GG Vi 0,04 |68 |Kim t&|Cé
5 bao
T84 HH Rudt 030 |61 |Kim té Co
8 bao
T98G CNS 1,37 |44 | Khong
1 cam
nhén
0 duoc
TCCSU Duong tiét | 0,04 |61 |Kim t |Co
P E niéu 0 bao
TFK1 Il Mat 0,04 | 87 | Gay doc
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0 té bao
TGW Nio 0,07 |63 |Kim té
0 0 bao
THP1 Méu 0,04 |81 | Gay doc
C 2 té bao
TOV112 Buong 0,02 |81 | Gay doc
D Al trimg 5 té bao
TOV21 Budng 0,06 |73 | Gay doc | C6 Cé
G C trimg 1 té bao
TYKNU Budng 0,07 |83 | Gay doc Cé
0 trimg 2 té bao
U118M | B CNS 1,17 |42 | Khong
G 0 cam
nhan
duoc
USTMG CNS 735 |-5 | Khong
6 cam
nhén
0] duoc
UACCS Vi 0,07 |58 |Kim t&|Co
12 U 6 bao
UACCS8 Vv 4,15 |-51 | Khéng Cé
93 0 cam
nhan
U duoc
UMUC3 DPuong tiét | 0,16 |70 | Gay doc
E niéu 1 té bao
ZR751 Vi 0,04 |69 |Kim té
C 3 bao
Thong tin moi truong:

A. RPMI 1640 (Gibco 11835, Gibco 22400-089, hodc Hyclone Cat # SH30027 )
+ 10% FBS (Gibco cat#10082)

B.  DMEM véi L-Glutamin (Thermo cat#SH30022) + NaPyr + NEAA + HEPES
+10% FBS (Gibco cat#10082)

C. RPMI 1640 véi HEPES & L-Glutamin (Gibco 22400) + 1mM Na Pyruvat +
10% FBS(Gibco cat#10082)

D.  Mbitruong F-12K (Cat#30-2004)+ 10% FBS (Gibco cat#10082)
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EMEM (CellGro cat#17-305-CV) + L-Glutamin + Na Pyruvat + Na
Bicacbonat + 10% FBS (Gibco cat#10082)

EMEM (CellGro cat#17-305-CV) + L-Glutamin + Na Pyruvat + Na
Bicacbonat + NEAA+ 10% FBS (Gibco cat#10082)

DMEM (Gibco 11995) + ImM Na Pyruvat + 10% FBS(Gibco cat#10082)

DMEM Glucoza cao (Hyclone Cat # SH30022) + 10 % HI FBS (Gibco Cat #
10082) + 1X NEAA (Hyclone SH30328)

RPMI 1640 dugc cai bién ATCC (Gibco A1049101) + 1mM Na Pyruvat +
10% FBS(Gibco cat#10082)

McCoy's 5A + 10% FBS (Gibco cat#10082)
DMEM (Gibco 11965) + 10% FBS

MEM Eagle v6i mudi ctia Earle (Gibco 11095-080) + 1% NEAA + 1% NaPyr
+10% FBS (Gibco cat#10082)

RPMI-1640 vé6i L-glutamin va HEPES + 10% FBS dugc lam bét hoat boi
nhiét

DMEM véi L-Glutamin (Thermo cat#SH30022) + Na Pyruvat + 10% FBS
(Gibco cat#10082)

MEM (Gibco 11095) + Na Pyruvat + NEAA + 10% FBS (Gibco cat#10082)

RPMI 1640 v6i HEPES & L-Glutamin (Thermo SH30255.01 hodc Gibco
11835) + 1mM natri pyruvat + 10% FBS(Gibco cat#10082)

DMEM:F12 w/ 2,5 mM L-glutamin, 15 mM HEPES + 0,5 mM NaPyruv +
10% FBS

49% RPMI 1640 + 49% Ham's F12 + 2% h.i. FBS
45% RPMI 1640 + 45% Ham's F12 + 10% h.i. FBS
DMEM (Gibco 11965) + ImM Na Pyruvat + 5% FBS (Gibco cat#10082)

Leibovitz’s L15 (Gibco cat#11415-064) + 10% FBS (Gibco cat#10082), No
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CO,

DMEM v6i ham luong Glu & L-gln cao + 10% FBS dugc 1am bat hoat boi
nhiét + NaPyr + NEAA + HEPES

DMEM:F12 (1:1) + ITS + 10nM Hydrocortisone + 10nM beta-Estradiol +
4,5mM L-glut + 5% FBS (Gibco cat#10082)

RPMI-1640 véi L-glutamin va HEPES + 10% FBS

RPMI 1640 v6i HEPES & L-Glutamin (Gibco 22400) + ImM Na Pyruvat +
NEAA +20% FBS(Gibco cat#10082)

DMEM + 2mM Glutamin + 1mM natri pyruvat (NaP) + 20 [U/I Insulin bo +
10% FBS(Gibco cat#10082)

Moéi truomg Williams' E (Gibco Cat # 12551) + 10% FBS

MEM + 10% FBS + NaPyr + NEAA + HEPES + 1,5g/L. NaHCO3

McCoy's 5A (Gibco 16600) + 15% FBS (Gibco cat#10082)

1:1 MEM (11095): F12 (CellGro 10-080-CV) + 10% FBS (Gibco cat#10082)

RPMI-1640 v6i glutamin va HEPES (Hyclone Cat # SH30255) + 10% FBS
(Gibco Cat # 16000) + 1X NaPyr

Moi truong cua Dulbecco duge cai bién boi Iscove w/L-glutamin,

25mMHEPES [GIBCO 12440-053]+20% FBS

RPMI 1640 v6i HEPES & L-Glutamin (khong chtra d6 phenol) + 1ImM Na
Pyruvat + 10% FBS(Gibco cat#10082)

1:1 Hams F12: DMEM + L-Glutamin + 5% FBS (Gibco cat#10082)

RPMI-1640 (Hyclone Cat # SH30027) + 10% FBS duoc lam bt hoat bdi
nhiét (Gibco Cat # 10082)

Hén hop 1:1 gdm mdi trudmg MCDB 105 chra natri bicacbonat ¢ nong do
cudi 1,5 g/L va mdi trudng 199 chira natri bicacbonat & nodng dod cubi 2,2 g/L

+ 15% FBS
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dong té bao ung thu mang dot bién LOF.

Gay doc té bao

(ICs<1uM, % Utc

Kim te bao

(ICs<1pM, % Utc

Khoéng cam nhan

dugc

(ICse>1pM, % Uc

ché. >70) ché. <70) ché. <70)
Thé dot bién ARIDIA | 64%, n=25 23%, n=9 13%, n=5
Thé d6t bién KMT2D | 76%, n=19 12%, n=3 12%, n=3
Thé dot bién KMT2C | 70%, n=7 20%, n=2 10%, n=1
Thé dot bién RB1 54%, n=22 37%, n=15 10%, n=4
Khac 40%, n=41 44%, n=45 17%, n=17
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YEU CAU BAO HO

1. Hop chét c6 cong thic (1)

@D
hodc mubi duge dung cua no.

2. Hop chét theo diém 1 c6 cong thire (IT)

D

hodc mudi dugce dung cia no.
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3. Hop chét theo diém 2 c6 cong thirc (II)

In

4. Hop chét theo diém 1 c¢6 cong thire (IIT)

(IIT)

hodc mudi duge dung cia no.

-74-



37051

5. Hop chét theo diém 4 c6 cong thirc (I1T)

(I0).

6. Hop chit hoic mudi cua no theo diém 2, trong d6 hop chét nay 12 mubi clorua,

besylat, hoac hemi-edisylat.

7. Hop chét hoic mudi ctia n6 theo diém 4, trong d6 hop chét nay la mubi clorua,

besylat, hodac hemi-edisylat.
8. Hop chit hoic mudi cta né theo didm 2 & dang mudi két tinh.

9. Hop chét hodc mudi ciia no theo diém 8, trong d6 hop chat nay 1a [(38)-1-[(E)-
4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo-
[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat besylat ¢ dang tinh thé duoc
dic trung béi phé nhiéu xa bot tia X ¢6 cac dinh dic trung sir dung birc xa CuKa, §;
26 + 0,2°, xuAt hién & 21,5° két hop v6i mot hodc nhiéu dinh dugc chon tir nhém

gdm 12.,4°,17,3°, va 15,8°.

10. Hop chat hodic mubi ctia n6 theo diém 8, trong d6 hop chét nay 1a [(38)-1-[(E)-
4-(dimetylamino)but-2-enoyl]pyrolidin-3-yl] 4-[(3-isopropyl-5-metyl-pyrazolo-
[1,5-a]pyrimidin-7-yl)amino]piperidin-1-carboxylat hemi-edisylat hydrat dugc dac
trung boi phd nhidu xa bot tia X ¢6 cac dinh dac trung st dung birc xa CuKa, ¢ 260

1 0.2°, xuAt hién & 18,5° két hop v6i mot hodc nhiéu dinh dugc chon tir nhém gom
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21,5°,16,7°,va 15,2°.

11. Dugc pham chira hop chét theo diém bét ky trong sb cac diém tr 1 dén 10,
hodc mudi duoc dung cta né, két hop v61 mot hodc nhidu chit mang, chét pha

lodng hodc ta dugc dugce dung.

12. Duoc phém theo diém 11 chtra mot hodc nhiéu chét tri liéu khéc.
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Danh muc trinh tu
<110> Eli Lilly and Company
<120> HOP CHAT HOU IcH DPE UC CHE CDK7 VA DUQC PHAM CHUA CHUNG
<130> X21687

<150> ES 17382778.3
<151> 2017-11-16

<150> ES 18382034.9
<151> 2018-01-23

<150> ES 18382546.2
<151> 2018-07-20

<1l60> 1

<170> PatentIn version 3.5

<210> 1
<211> 25
<212> PRT

<213> Trinh ty nhén tao

<220>
<223> CAu truc téng hop

<400> 1

Tyr Ser Pro Thr Ser Pro Ser Tyr Ser Pro Thr Ser Pro Ser Tyr Ser
1 5 10 15

Pro Thr Ser Pro Ser Lys Lys Lys Lys
20 25
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