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Linh vire k§ thuét dwoe dé cap

Sang ché dé xuét hop chét pyrimidin ngung tu hodc mubi ctia né, ma c6 hoat
tinh e ché tyrosin kinaza Bruton (Bruton’s tyrosin kinaza - BTK), doan do va ché
pham chtra hop chat nay.

Tinh trang k¥ thuit cia sing ché

D3 biét rang nhidu protein kinaza ton tai in vivo va c6 lién quan dén viéc
didu hoa nhiu chuc ning. Tyrosin kinaza Bruton (BTK) 14 protein kinaza thudc
kinaza ho Tec, va 1a tyrosin kinaza phi thu thé déng vai tron quan trong trong viéc
kiém soat, vi du, su tang sinh, sy séng sot, su biét hoa va hoat hoa cia té bao B trong
qué trinh xudi dong tin hiéu cta thu thé té bao B (BCR) (Tai liéu phi sang ché 1).
Néu chit wc ché c6 kha nang kiém soat hoat tinh ctia BTK, né dugc xem 1a hiru ich
dé 1am chét tri liéu c4c bénh lién quan dén viéc ting qud mirc hoat tinh cia con
duong truyén tin hiéu BTK (vi du, ung thu).

V& hop chat ¢ hoat tinh e ché BTK, da biét dén PCI-32765 (Tai liéu phi
sang ché 2) va hop chét duoc mb ta trong Tai lidu sang ché 1 va 2.

Hop chit dugc boc 16 trong Tai lidu sang ché 1 va 2 con duoc biét 13 c6 hoat
tinh (e ché cao ddi vai, vi du, EGFR (Epidermal Growth Factor Receptor) va JAK3
(Janus kinaza 3), ngoai BTK. Tuy nhién, do chét Gc ché da kinaza nay triét, vi du, su
tdng sinh té bao bang céach trc ché mot sé con duong tin hiéu, nén c6 lo ngai vé cac
tac dung phu. Vi du, da biét ring EGFR gin vao phdi tir cta no, vi du, yéu td sinh
trudng biéu bi (epidermal growth factor - EGF), va tham gia vao sy ting sinh va su
séng s6t (vi du, trc ché hién tugng chét theo chuong trinh) ciia nhiéu té bao (Tai liéu
phi sang ché 3). Tuy nhién, da biét rang cic chét tc ché huéng EGFR gy ra céc tac
dung phu nhu céc rdi loan cta da va rdi loan chitc ning dudng da day-rudt néi chung,

va chung thudng dugc cho 13 tac dung phu nay cé lién quan dén viéc e ché con
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duong tin hiéu EGFR kiéu dai (Tai liéu phi sang ché 4).

Do d6, PCI-45292 d3 duoc biét 1a hop chit, ma c6 hoat tinh (e ché véi BTK
v6i hoat tinh we ché yéu voi EGFR (Tai liéu phi sang ché 5).

Nhu d3 mo ta trén day, dua trén quan diém lam giam tac dung phu, mong
mudn tim ra chat tc ché BTK ¢6 do chon loc cao, ¢6 hoat tinh ¢ ché cao véi BTK
va ¢6 hoat tinh (e ché thip vdi cac kinaza khac nhu EGFR.

WO02008/054827 A2 dé cap dén doan do c6 hoat tinh trc ché BTK chita gbc
chét uc ché BTK, va phuong phép st dung doan do nay. WO2013/010136 A2 d& cép
dén chat trc ché BTK. Céc chét trc ché cta cac tai liéu nay co ciu tric khac vdi cac
chét e ché theo sang ché.

Danh sach céc tai liéu trich dan

Tai lidu sang ché

Tai liéu sang ché 1: WO 2011/090760

Tai lidu sang ché 2: WO 2009/158571

Tai liéu phi sang ché

Tai liéu phi sang ché 1: Schaeffer and Schwartzberg, Curr. Op. Imm., 2000, 282-288
Tai liéu phi sang ché 2: Proc. Natl. Acad. Sci. USA., 2010 Jul 20; 107(29):13075-80
Tai liéu phi sang ché 3: Nature Rev. Cancer, Vol. 6, pp. 803-811 (2006)

Tai liéu phi sang ché 4: Nature Rev. Clin. Oncol., Vol. 6, pp. 98-109 (2012)

Tai liéu phi sang ché 5: American College of Rheumatology Annual Meeting,
Atlanta, GA, 6-11 November, 2010)

Ban chét k§ thuit clia sang ché

Muc dich cua sang ché nhim d& xuét hop chit méi c6 kha nang trc ché manh
BTK mdt cach chon loc hon EGFR, hodc mubi ctia no, va duoc phém chira hop chét
nay.

Céc tac gia sang ché da tién hanh nhidu nhién ciru k§ ludng dé giai quyét

van dé néu trén, va két qua 13, cac tdc gia di phat hién ra rdng nhom hop chat co
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cong thirc (I) sau c¢6 hoat tinh trc ché m§ man véi BTK va chon loc kinaza mét cach
m§ man, va la httu ich [am thudc diéu tri cac bénh lién quan dén BTK, nhu ung thu.
Do do, cic tac gia da tao ra sang ché.

Sang ché dé xudt hop chit c6 cong thire chung (I) sau, hodc mudi cta né:

(1)

trong d6 A 1a -(CHz)u-X-, -(CH2)m-NH-, hoédc -(C3-C7 xycloalkylen)-NH-;
n 12 s6 nguyén nam trong khoang tir 0 dén 2;
m 12 s6 nguyén nam trong khoang tir 1 dén 4;

X 1a C3-C10 heteroxycloalkylen chira nito ¢6 thé c6 mot hodc nhidu phan tir

Y 1a -C(R4)=C(Rs)(Re) hodc -C=C-Ry;

mdi nhém W va Z doc lap 1a N hoic CH;

R; 1a nhém amino;

mdi nhém Ry va Rs, ¢6 thé 1a gibng hodc khic nhau, 1a nguyén tir hydro,
nguyén tir halogen, nhém C1-C6 alkyl c¢6 thé c6 mdt hodc nhidu phan tir thé, nhém
C1-C6 alkoxy c6 thé c6 mot hodc nhiéu phin tir thé, nhom C3-C7 xycloalkyl ¢6 thé
c6 mot hodc nhidu phan tir thé, nhém hydrocacbon thom c¢6 tir 6 dén 14 nguyén tir
cacbon ¢6 thé ¢4 mot hodic nhiéu phan tir thé, nhém di vong chua bdo hoa don vong
hodc da vong c6 tir 4 dén 10 canh chwa tir 1 dén 3 nguyén tir khac loai thudc cling

loai hodc khac loai duoc chon tir nhom bao gdm nguyén tir nito, nguyén tir oxy va
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nguyén ti luu huynh, c6 thé c6 mdt hodc nhiéu phﬁn t0r thé, hodc nhém Xyano; va

mdi nhém Ra, Rs, Rg va Ry, c6 thé 13 giéng hodc khac nhau, 12 nguyén tir
hydro, hosc nhém C1-C6 alkyl c6 thé c6 mot hodc nhidu phéan tir thé, trong d6 céc
phan tir thé nay duge chon tir cic phan tir thé dugc xac dinh trong diém 1 yéu cu
bao ho kém theo.

Thém vao dé, sang ché dé xuat hop chat mau do chira hop chét c6 cong thuc
chung (I) néu trén hodc mudi cta no, chit danh ddu co thé phat hién dugc hodc nhan
ai luc, va chit lién két, trong do6 chét lién két nay lién két hop chét voi chit danh du
hodc nhan.

Thém vao d6, sang ché d& xudt chit e ché BTK chtra hop chit c¢6 cong thirc
chung (I) néu trén hodc mudi ctia n6 & dang hoat chét.

Ngoai ra, sang ché d& xuit dugc pham chira hop chét c6 cong thirc chung (1)
néu trén hodc mudi cia no.

Thém vao dé, sang ché dé xuit thudc chéng khdi u chira hop chét c6 cong
thire chung (I) néu trén hodc mudi ciia n6 & dang hoat chét.

Thém vao dé, sing ché dé xuit hop chat c6 cong thirc chung (I) néu trén
hodc mubi cta nd, nham diéu tri khdi u.

Ngoai ra, sang ché con md ta viéc str dung hop chit c6 hop chét co cong
thire (I) néu trén hodc mudi cia né, dé bao ché thude chéng khdi u.

Thém vao d6, sing ché con mé ta phuong phép diéu tri khdi u, phwong phép
nay bao gdm viéc dung hop chét c6 cong thirc chung (I) néu trén hoic mudi ctia no.

V& hop chit lién quan dén sang ché, PCI-32765 & giai doan 1am sang da
duoc biét 1a chit Gc ché BTK. PCI-32765 c¢6 mdt nhom phenoxyphenyl; tuy nhién,
hop chét nay khach mot cach déng ké v6i hop chét theo sang ché vé mit khong co
mdt nhom benzoxazol hodc nhém oxazolopyridin, 12 ddu higu ctia hop chét theo sang
ché. Thém vao do, hop chét theo sang ché c6 dic diém 1a c6 dd chon loc BTK cao

hon so v&i PCI-32765 (hop chét tham khao 1), nhu duge mo ta duédi day.
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Thém vao dé, hop chét duoc mé ta trong Tai lidu sang ché 1 va 2 ciing
khong ¢6 nhém benzoxazol hodc nhém oxazolopyridin, 1a ddu hiéu cta hop chit
theo sang ché, va cu tao clia chung ciing khac khac mot cach dang ké.

Thém vao do, hop chét dugc boc 10 trong WO 2007/067781 da duogc biét 1a
hop chit c6 ciu tao lién quan dén hop chat theo sang ché. Tuy nhién, hop chit dugc
boc 10 trong ban mo ta ndy 13 hop chat c6 kha ning @c ché aurora kinaza, va khong
md ta vé viée b hodc khong c6 hoat tinh uc ché BTK. Ngoai ra, cling khong cé ph?m
md ta vé& hop chat cu thé c6 nhém benzoxazol hoic nhém oxazolopyridin.

Sang ché @& xuit hop chit méi c6 hop chat ¢6 cong thire (I) néu trén hodic
mudi cta no, 12 hiru ich 1am chit tc ché BTK.

D3 thiy ro rang 13 hop chit theo sang ché hodc mudi ciia n6 6 hoat tinh trc
ché BTK chon loc mot cach m§ man va c6 tac dung ti€u diét sy ting sinh dbi vai
dong té bao ung thu. Thém vao d6, do hop chit theo sang ché hoic mubi ctia no6 trc
ché BTK manh mdt cach chon loc hon EGFR, tac dung phu bat loi c6 thé giam
xubng, va c6 thé hy vong viéc gia ting do an toan.

Hop chét theo sang ché hodc mubi ctia n6 ¢6 wu diém 1a hop chat hodc mudi
khong chi ¢6 dd bén chuyén hoa m§ man so véi cac chat Gc ché BTK thong thudng,
ma con c6 thé hy vong kha ning tiép xuc tét voi huyét twong, va ngoai ra, ¢6 thé
tranh duoc nguy co e ché Cyp.

Hop chét theo sang ché hodc mubi ciia né 1a hiru ich 1am chét phong ngira
va/hodc tri liéu bénh ung thu.

Hop chét theo sang ché hodc mudi clia n6 c6 thé triét sy di cin vao xuong
cua bénh ung thu hodc khéi u.

MBS ta vin tit hinh vé
Fig.1 thé hién két qua cua viéc phat hién bang chit danh ddu BTK bang céch

str dung hop chét danh ddu huynh quang.
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M0 ta chi tiét sang ché

Hop chit ¢6 cong thirc (I) néu trén theo sang ché 1a hop chat c¢6 khung 1H-
pyrazolo[3,4-d]pyrimidin hodc khung 7H-pyrolo[2,3-d]pyrimidin, 1& dugc thé bang
nhém benzoxazol hoic nhém oxazolopyridin duéi dang mot hodc nhidu phan tir thé
duoc ndi qua lién két amit, va hop chit nay 12 hop chat méi ma chua ting duge md
ta trong bit ky giai phap k§ thuat da biét nao néu trén.

Theo sang ché, vi du vé& "(cac) phan tir thé" bao gdbm nguyén tir halogen,
nhom hydroxyl, nhém xyano, nhém nitro, nhom alkyl, nhém halogenoalkyl, nhém
xycloalkyl, nhém xycloalkyl-alkyl, nhom aralkyl, nhém alkenyl, nhom alkynyl,
nhém alkoxy, nhém halogenoalkoxy, nhom xycloalkoxy, nhom xycloalkyl-alkoxy,
nhom aralkyloxy, nhém alkylthio, nhom xycloalkyl-alkylthio, nhém amino, nhém
mono- hodc dialkylamio, nhém xycloalkyl-alkylamino, nhém axyl, nhom axyloxy,
nhom oxo, nhom carboxyl, nhom alkoxycarbonyl, nhém aralkyloxycarbonyl, nhoém
carbamoyl, nhém di vong bio hoa hodc chua bdo hoa, nhém hydrocacbon thom, va
nhom oxy di vong bdo hoa. Khi phéan tir thé néu trén c6 mit, s6 phan tir thé thuong 1a
1, 2 hodc 3.

Vi du v& "nguyén tir halogen” theo sang ché bao gdm nguyén tir flo, nguyén
tir clo, nguyén t brom, va nguyén ti iot.

Thuat nglt "nhém alkyl” theo sang ché c6 thé 12 nhém mach thing hoic
nhém mach nhanh bat ky, va vi du ctia n6 bao gdm nhém C1-C6 alkyl nhu nhém
metyl, nhom etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém isobutyl,
nhém tert-butyl, nhom n-pentyl, nhéom isopentyl, va nhoém hexyl.

Thuat nglt “nhom halogenoalkyl” theo sang ché 12 nhoém mach thang hodc
alkyl mach nhénh c6 1 dén 6 nguyén tir cacbon va 1 dén 13 nguyén tir halogen
(nhém C1-C6 alkyl halogen hoa), va vi du cua né bao gdbm nhom C1-C6 alkyl
halogen hoa nhu nhom flometyl, nhom diflometyl, nhom ftriflometyl, nhom

triclometyl, nhom floetyl, nhom 1,1,1-trifloetyl, nhém monoflo-n-propyl, nhém

-7-



22458

perflo-n-propyl, va nhém perfloisopropyl, trong khi vi du duoc uu tién bao gém
nhém C1-C4 alkyl halogen hoa.

Vi du cu thé vé "nhém xycloalkyl” theo sang ché bao gdm nhém C3-C7
xycloalkyl nhu xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, va xycloheptyl.
Thuét ngit “xycloalkylen” theo sang ché 14 xycloalkyl hoa tri hai.

Vi du vé "xycloalkyl-alkyl nhém” theo sang ché bao gdm C3-C7 cyloalkyl
duoc thé nhém C1-C4 alkyl nhuw nhém xyclopropylmetyl, nhém xyclobutylmetyl,
nhom xyclopentylmetyl, nhom xyclohexylmetyl, va nhém xycloheptylmetyl.

Vi dy vé& "nhém aralkyl” theo sang ché bao gdm C7-C13 nhém aralkyl nhu
nhom benzyl, nhom phenetyl, nhom naphtylmetyl, va nhém floenylmetyl.

Thuat ngit “nhém alkenyl” theo sang ché c¢6 nghia 1 nhém hydrocacbon
chua bdo hoa ¢ thé 1a nhém mach théng, nhom mach nhanh hodc nhém mach vong
bét ky, va ¢ it nhat mot lién két d6i. Vi du cia né bao gdbm nhom C2-C6 alkenyl
nhu nhém vinyl, nhém alyl, nhém 1-propenyl, nhém 2-metyl-2-propenyl, nhém
isopropenyl, nhom 1-, 2- hodc 3-butenyl, nhém 2-, 3- hodc 4-pentenyl, nhém 2-
metyl-2-butenyl, nhom 3-metyl-2-butenyl, nhém 5-hexenyl, nhom 1-xyclopentenyl,
nhom 1-xyclohexenyl, va nhém 3-metyl-3-butenyl.

Thuét ngit “nhém alkynyl” theo sang ché cé nghia 13 nhém hydrocacbon
chua bdo hoa c6 thé 1a nhém mach théng, nhém mach nhanh hodc nhém mach vong
bat ky, va c6 it nhat mot lién két ba. Vi du clia né bao gdbm nhém C2-C6 alkynyl
ching han nhém etynyl, nhém 1- hodc 2-propynyl, nhém 1-, 2- hodc 3-butynyl, va
nhom 1-metyl-2-propynyl.

Thuat ng@t “nhém alkoxy” theo sang ché c6 thé 1a nhom mach thing hoic
nhém mach nhanh bt ky, va vi du cia n6 bao gdm nhém C1-C6 alkoxy nhu nhém
metoxy, nhom etoxy, nhom propoxy, nhém isopropoxy, nhom butoxy, nhom
isobutoxy, nhom tert-butoxy, nhém pentyloxy, nhém isopentyloxy, va nhom

hexyloxy.
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Thuat ngit “nhém halogenoalkoxy” theo sang ché 1a nhém alkoxy mach
thing hodc mach nhanh c6 1 dén 6 nguyén tir cacbon va 1 dén 13 nguyén tir halogen
(nhém halogeno-C1-C6 alkoxy), va vi du ciia né bao gdm nhém halogeno-C1-C6
alkoxy nhu nhém flometoxy, nhom diflometoxy, nhom triflometoxy, nhém
triclometoxy, nhom floetoxy, nhom 1,1,1-trifloetoxy, nhém monoflo-n-propoxy,
nhom perflo-n-propoxy, va nhom perflo-isopropoxy, trong khi vi du dugc uu ti€n bao
gdm nhém halogeno-C1-C4 alkoxy.

Vi du cu thé vé& "nhém xycloalkoxy” theo sang ché bao gdm nhém C3-C7
xycloalkoxy nhu nhém xyclopropoxy, nhom xyclobutoxy, nhom xyclopentyloxy,
nhém xyclohexyloxy, va nhém xycloheptyloxy.

Vi du vé& "nhém xycloalkyl-alkoxy” theo sang ché bao gdm nhém C1-C4
alkoxy dugc thé C3-C7 xycloalkyl nhu nhém xyclopropylmetoxy, nhém
xyclobutylmetoxy, nhém xyclopentylmetoxy, nhom xyclohexylmetoxy, va nhém
xycloheptylmetoxy.

Vi dyu vé& "nhém aralkyloxy” theo sang ché bao gdm nhém C7-C13
aralkyloxy nhu nhom benzyloxy, nhém phenetyloxy, nhom naphtylmetyloxy, va
nhém floenylmetyloxy.

Thuét ngit “nhém alkylthio” theo sang ché c6 thé 1a nhém mach thing hoic
nhom mach nhanh bt ky, va vi du cia n6 bao gdm nhém C1-C6 alkylthio nhu nhém
metylthio, nhém etylthio, nhdm n-propylthio, nhdém isopropylthio, nhém n-butylthio,
nhom isobutylthio, nhom tert-butylthio, nhém n-pentylthio, nhém isopentylthio, va
nhom hexylthio.

Vi du vé& "nhém xycloalkyl-alkylthio” theo sang ché bao gdm nhém C1-C4
alkylthio dugc thé C3-C7 xycloalkyl nhu nhém xyclopropylmetylthio, nhém
xyclobutylmetylthio, nhém xyclopentylmetylthio, nhém xyclohexylmetylthio, va
nhom xycloheptylmetylthio.

Vi du v& "nhém monoalkylamino” theo sang ché bao gdm nhém amino dugc
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thé mot lan béng nhém C1-Cé6 alkyl mach théng hodac mach nhanh, nhu nhom
metylamino, nhém etylamino, nhém n-propylamino, nhém isopropylamino, nhém n-
butylamino, nhém isobutylamino, nhém tert-butylamino, nhom n-pentylamino,
nhom isopentylamino, va nhom hexylamino.

Vi du v& " nhém dialkylamino™ theo sang ché bao gdm nhém amino duge
thé hai 1an bang nhém C1-C6 alkyl mach thing hodc mach nhanh, nhu nhém
dimetylamino, nhém dietylamino, nhém di(n-propyl)amino, nhém diisopropylamino,
nhom di(n-butyl)amino, nhém isobutylamino, nhom di(tert-butyl)amino, nhém di(n-
pentyl)amino, nhém diisopentylamino, va nhom dihexylamino.

Vi du vé& "nhom xycloalkyl-alkylamino” theo sang ché bao gdm nhém Cl-
C4 alkylamino duoc thé C3-C7 xycloalkyl nhu nhém xyclopropylmetylamino, nhém
xyclobutylmetylamino, nhém xyclopentylmetylamino, nhém xyclohexylmetylamino,
va nhém xycloheptylmetylamino.

Thuat ngir “nhém axyl” theo sang ché ¢ nghia 1a nhém alkylcarbonyl hodc
nhom arylcarbonyl.

Vi du vé "nhém alkylcarbonyl” theo sang ché bao gébm nhoém (C1-C6
alkyl)carbonyl mach thing hodc phan nhanh nhu metylcarbonyl, etylcarbonyl, n-
propylcarbonyl, isopropylcarbonyl, n-butylcarbonyl, isobutylcarbonyl, tert-
butylcarbonyl, n-pentylcarbonyl, isopentylcarbonyl, va hexylcarbonyl.

Vi du v& "nhoém arylcarbonyl” theo sang ché bao gdm nhém (C6-C14
aryl)carbonyl nhu phenylcarbonyl, naphtylcarbonyl, floenylcarbonyl, antrylcarbonyl,
biphenylcarbonyl, tetrahydronaphtylcarbonyl, chromanylcarbonyl, 2,3-dihydro-1,4-
dioxanaphtalenylcarbonyl, indanylcarbonyl, va phenantrylcarbonyl.

Thuat ngdt “nhém axyloxy” theo sdng ché c6 nghia 1d nhém
alkylcarbonyloxy hodc nhom arylcarbonyloxy.

Vi du vé& "nhém alkylcarbonyloxy” theo sang ché bao gdm nhém (C1-C6

alkyl)carbonyloxy mach thang hodic phin nhanh nhu metylcarbonyloxy,

-10-



22458

etylcarbonyloxy, n-propylcarbonyloxy, isopropylcarbonyloxy, n-butylcarbonyloxy,
isobutylcarbonyloxy, tert-butylcarbonyloxy, n-pentylcarbonyloxy,
isopentylcarbonyloxy, va hexylcarbonyloxy.

Vi du vé& "nhém arylcarbonyloxy” theo séng ché bao gbm nhém (C6-C14
aryl)carbonyloxy nhu phenylcarbonyloxy, naphtylcarbonyloxy, floenylcarbonyloxy,
antrylcarbonyloxy, biphenylcarbonyloxy, tetrahydronaphtylcarbonyloxy,
chromanylcarbonyloxy, 2,3-dihydro-1,4-dioxanaphtalenylcarbonyloxy,
indanylcarbonyloxy, va phenantrylcarbonyloxy.

Thuat ngit “nhém alkoxycarbonyl” theo sang ché ¢ thé 1a nhom mach thing
hoic nhéom mach nhanh bit ky, va vi du cia né bao gdm nhém (C1-C6
alkoxy)carbonyl nhu nhom metoxycarbonyl, nhém etoxycarbonyl, nhom
propoxycarbonyl, nhém isopropoxycarbonyl, nhém butoxycarbonyl, nhom
isobutoxycarbonyl, nhém tert-butoxycarbonyl, nhém pentyloxycarbonyl, nhém
isopentyloxycarbonyl, va nhom hexyloxycarbonyl.

Vi du v& "nhém aralkyloxycarbonyl” theo sang ché bao gdm nhém (C7-C13
aralkyl)oxycarbonyl nhu nhom benzyloxycarbonyl, nhom phenetyloxycarbonyl,
nhém naphtylmetyloxycarbonyl, va nhém floenylmetyloxycarbonyl.

Thuat ngft “nhém bio hoa di vong” theo sang ché c¢6 thé 1a nhém bio hoa di
vong c¢6 nguyén tir khic loai dugce chon tr nhom bao gdm nguyén tir nito, nguyén tir
oxy va nguyén t luu huynh, va vi du cu thé cia no bao gém nhém morpholino,
nhom 1-pyrolidinyl, nhém piperidino, nhém piperazinyl, nhém 4-metyl-1-
piperazinyl, = nhoém  tetrahydrofuranyl, @ nhém  tetrahydropyranyl, = nhom
tetrahydrothiophenyl, va nhom thiazolidinyl, va nhém oxazolidinyl.

Thuat nglt “nhém di vong chua bdo hoa” theo sang ché 14 nhom di vong don
vong hoac da vong, chua bdo hoa hoan toan hodc chua bdo hoa mot phan c6 nguyén
ttr khac loai duoc chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy va nguyén

t& luu huynh, va vi du cu thé cua no bao gém nhém imidazolyl, nhém thienyl, nhom
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furyl, nhém pyrrolyl, nhém oxazolyl, nhém isoxazolyl, nhém thiazolyl, nhém
isothiazolyl, nhém thiadiazolyl, nhdm pyrazolyl, nhém triazolyl, nhém tetrazolyl,
nhom pyridyl, nhém pyrazyl, nhém pyrimidinyl, nhom pyridazinyl, nhém indolyl,
nhom isoindolyl, nhém indazolyl, nhém triazolopyridyl, nhom benzimidazolyl,
nhom benzoxazolyl, nhém benzothiazolyl, nhém benzothienyl, nhém benzofuranyl,
nhom purinyl, nhém quinolyl, nhém isoquinolyl, nhém quinazolinyl, nhém
quinoxalyl, nhom metylendioxyphenyl, nhém etylendioxyphenyl, va nhoém
dihydrobenzofuranyl.

Vi du v& "nhém hydrocacbon thom” theo sédng ché bao gdm nhom
hydrocacbon thom ¢6 tir 6 dén 14 nguyén tir cacbon nhu nhém phenyl, nhém toluyl,
nhom xylyl, nhom naphtyl, nhém anthracenyl, nhém phenantryl, nhém floenyl, va
nhém tetrahydronaphtyl.

Thuéat ngit “nhém bao hoa di vong oxy” theo sang ché 12 nhém oxy di vong
bdo hoa c¢6 nguyén tir khéc loai dugce chon tir nhém bao gbém nguyén ti nito, nguyén
t¢ oxy va nguyén to luu huynh, va vi du cu thé cta né bao gdbm nhém
morpholinyloxy, nhom 1-pyrolidinyloxy, nhém piperidinoxy, nhém piperazinyloxy,
nhém 4-metyl-1-piperazinyloxy, nhém tetrahydrofuranyloxy, nhém
tetrahydropyranyloxy, nhom tetrahydrothiophenyloxy, nhom thiazolidinyloxy, va
nhom oxazolidinyloxy.

Trong khi d6, cum tir "CA-CB" trong ban mo ta trén mot hodc nhiéu phﬁn tur
thé trong sang ché chi ra ring phan tir thé nay 1a mot hodc nhiéu phén tir thé ma sé
nguyén ti cacbon ctia né 1a tir A dén B. Vi dy, "nhém C1-C6 alkyl" chi ra rang nhém
alkyl c6 1 dén 6 nguyén tir cacbon, va "nhém oxy C6-C14 hydrocacbon thom" chi ra
rang nhém oxy dugc gan nhém hydrocacbon thom c6 6 dén 14 nguyén tir cacbon.
Ngoai ra, cum tir "tir A canh dén B canh" chi ra rang sd nguyén ti tao thanh vong (sb
nguyén to nhén) la to A dén B. Vi du, "nhém di vong bdo hoa c6 4 canh dén 10

canh" c6 nghia 1a nhom di vong bdo hoa ¢ s6 nguyén tir nhan tir 4 dén 10.
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Trong cong thuc chung (I), A la -(CH2)s-X-, -(CH2)m-NH-, hodc -(C3-C7
xycloalkylen)-NH-.

n 12 s6 nguyén nam trong khoang tir 0 dén 2, nhung n t6t hon 12 0. Thém vao
d6, m 1a s6 nguyén nim trong khoang tir 1 dén 4, nhung m tét hon 1a 2 hodc 3, va
con tot hon 1a 2. Vi du vé C3-C7 xycloalkylen bao gdm xyclopropylen, xyclobutylen,
xyclopentylen, va xyclohexylen, trong khi xyclohexylen 1a dugc uu tién.

X 1a C3-C10 heteroxycloalkylen chira nito ¢6 thé c6 mdt hodc nhidu phén tir
thé; tuy nhién, cu thé hon, X 1a heteroxycloalkyl hoa tri hai ¢6 3 dén 10 nguyén t
cacbon, ¢6 thé ¢6 mot hodc nhiéu ph?m tir thé, chira it nhat mot nguyén t nito trén
nhan, va chira 0 dén 2 nguyén ti khac loai thudc cung loai hoac khéc loai dugc chon
tr nhom bao gdm nguyén t& oxy va nguyén ti¢ luu huynh (C3-C10
heteroxycloalkylen chtra nito). Vi du cu thé hon cia né bao gdm azetidinylen,
pyrolidinylen, piperidinylen, piperazinylen, morpholinylen, octahydroquinolinylen,
va octahydroindolylen.

Tét hon, néu X 14 heteroxycloalkylen ¢6 3 dén 5 nguyén tir cacbon, ¢6 thé co
mot hodc nhiéu phan tir thé va chita mot nguyén tir nito trén nhén (chua nito C3-C5
heteroxycloalkylen), va X t&t hon 1a azetidinylen, pyrolidinylen, hodc piperidinylen,
va con tbt hon 1 1,3-azetidinylen, 1,3-pyrolidinylen, hodc 1,3-piperidinylen.

V& phén tir thé trén heteroxycloalkylen nay, vi du bao gdm phan tir thé nhu
duoc mo ta trén ddy; tuy nhién, t6t hon 1a heteroxycloalkylen nay khong duoc thé.

Tét hon, néu nguyén ti nito ctia nhém C3-C10 heteroxycloalkylen chira nito
¢6 X dugc gén vao nhém carbonyl -COY trong cong thirc chung (I). Thém vao do,
t&t hon 14 nguyén tir nito cia nhém C3-C5 heteroxycloalkylen chtra nito c6 X duoc
gn vao nhém carbonyl -COY trong cong thirc chung (I).

A t6t hon 13 -(CHp)a-X-.

Trong cong thitc chung (I), Y 1a -C(R4)=C(R5)(R¢) hodc -C=C-Ry.

Trong cbng thiic chung (I), mdi nhém W va Z ddc 1ap 1a N hodc CH. Tét
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hon, néu khi Z 1a N, W 1a N, hoac khi Z 1a CH, W 1a N hoic CH.

Trong cong thirc chung (I), vé thuat ngit “(cac) phan tir thé" trong thuét ngr
“nhoém amino ¢6 thé c6 mot hodc nhidu phéan tir thé" ¢6 Ry, vi du bao gbm céc phan
ttr thé nhu duge mo ta trén day; tuy nhién, t5t hon 12 nhém amino khong dugc thé.

Thuét ngt “nhém amino c6 thé c6 mdt hodc nhidu phan tir thé" c6 Ry tdt hon
1a nhém amino.

Trong cong thtrc chung (I), thuat ngit “nguyén tir halogen" c¢6 Ra hodc Rs tét
hon 1a nguyén tr flo, nguyén tt clo, hodc nguyén tu brom.

Trong cong thttc chung (I), thudt ngit “nhém C1-C6 alkyl" trong thuat ngit
“nhém C1-C6 alkyl c6 thé c6 mdt hodc nhidu phan tir thé" c¢6 Ry hodc Rs tdt hon 1a
nhém C1-C4 alkyl, vd nhém C1-C6 alkyl nay t6t hon 1a nhém metyl, nhém etyl,
nhom n-propyl, nhém isopropyl, nhém n-butyl, nhém isobutyl, hodc nhom tert-butyl,
va con tét hon 12 nhém metyl hodc nhom etyl.

V& thuét ngir “(cac) phan tir thé" trong thudt ngit “nhém C1-C6 alkyl c6 thé
¢6 mot hodc nhiéu phan tir thé" c6 R, hodc Rs, tt hon 1a nhém C1-C6 alkyl nay
khong duge thé, hodc ¢6 mdt hodc nhidu phan tir thé nhu nguyén tir halogen hodc
nhém C1-C4 alkoxy. Con t6t hon nita néu nhém C1-C6 alkyl nay khong dugc thé,
hodc ¢6 mot hodc nhidu phan tir thé nhu nguyén ti flo hodc nhém metoxy. Trong
truong hop khi nhém alkyl c6 mét hodc nhidu phan tir thé, s6 phan tir thé khong bi
giéi han cu thé; tuy nhién, khi phan tir thé 12 nguyén ti halogen, sé phan tur thé tét
hon 1a 1 dén 3, trong khi khi mét hodc nhiéu phan ti thé 1a nhém C1-C4 alkoxy, sb
phan tir thé tét hon 13 1.

Thuat ngit “nhém C1-C6 alkyl c6 thé c6 mot hodc nhidu phan tir thé" ¢ Ry
hodc Rs t6t hon 14 nhém C1-C6 alkyl, nhém C1-C6 alkyl halogen héa, hoic nhém
C1-C6 alkyl dugc thé C1-C4 alkoxy; t6t hon 1a nhém C1-C4 alkyl, nhém C1-C4
alkyl halogen héa, hodc nhom C1-C4 alkyl dugc thé C1-C4 alkoxy; con tét hon 14

nhom metyl, nhom etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhoém
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isobutyl, nhom tert-butyl, nhém triflometyl, nhém triclometyl, nhém metoxyetyl,
hodc nhom etoxyetyl; va con tdt hon 13 nhém metyl, nhém triflometyl, hodc nhom
metoxyetyl.

Trong cong thirc chung (I), thuat ngit “nhém C1-C6 alkoxy" trong thuat ngit
“nhom C1-C6 alkoxy c6 thé c6 mdt hodc nhiéu phén tir thé" c6 Ry hodic Rs t6t hon 1a
"nhém C1-C4 alkoxy", va thuat ngit “nhém C1-C6 alkoxy" t6t hon 12 nhém metoxy,
nhom etoxy, nhém isopropoxy, hodc nhém n-butoxy, va con tot hon 13 nhém metoxy.

V& thuat ngit “(cac) phan tir thé" trong thut ngit “nhém C1-C6 alkoxy ¢
thé c6 mot hoic nhiéu phﬁn tir thé" c6 Ry hodc Rs, vi du bao g(‘?)m phén ttr thé nhu
dwgc mo ta trén ddy; tuy nhién, tot hon 1a nhém C1-C6 alkoxy khong dugc thé.

Thuét ngir “nhém C1-C6 alkoxy c6 thé c6 mot hodc nhidu phan tir thé" c¢6 Ra
hodc R; tdt hon 12 nhém C1-C6 alkoxy; tt hon 1a nhém C1 dén C4 alkoxy; con tdt
hon 12 nhém metoxy, nhém etoxy, nhém isopropoxy, hodc nhém n-butoxy; va con tét
hon 12 nhém metoxy.

Trong cong thic chung (I), thudt ngtt “C3-C7 nhom xycloalkyl" trong thuat
ngit “nhém C3-C7 xycloalkyl c6 thé c6 mot hodc nhidu phan tr thé" ¢6 Rz hoic Rs
t6t hon 12 nhom C3-C6 xycloalkyl, va tét hon 14 nhém xyclopropyl, nhém xyclobutyl,
nhom xyclopentyl, hodc nhém xyclohexyl.

V& thuat ngit “(c4c) phén tir thé" trong thuét ngir “nhém C3-C7 xycloalkyl
6 thé c6 mdt hodc nhiéu ph?m ttr thé" c6 Ry hodc Rs, vi du bao gém phﬁn tr thé nhu
dugc mo ta trén day; tuy nhién, tot hon 1a nhém C3-C7 xycloalkyl khong dugce thé.

Thuét ngt “nhém C3-C7 xycloalkyl ¢6 thé c6 mot hodc nhidu phan tir thé"
¢6 Rz hodc Rs t6t hon 1a nhém C3-C6 xycloalkyl, va t6t hon 1a nhém xyclopropyl,
nhom xyclobutyl, nhom xyclopentyl, hodc nhom xyclohexyl.

Trong cong thirc chung (I), thuat ngt “nhém hydrocacbon thom c6 tir 6 dén
14 nguyén tir cacbon" trong thudt ngt “nhém hydrocacbon thom c6 tir 6 dén 14

nguyén ti cacbon co thé ¢6 mot hodc nhiéu phan tir thé" c6 R, hodc R; tdt hon 13
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nhom phenyl hodc nhém naphtyl, va tét hon 1a nhém phenyl.

V& thuat ngit “(cac) phan tir thé" trong thuat ngit “nhém hydrocacbon thom
¢6 tir 6 dén 14 nguyén tir cacbon c¢6 thé c6 mot hodc nhiu phan tir thé" ¢6 R, hodc
R, tot hon 14 nhém hydrocacbon thom c6 tir 6 dén 14 nguyén tir cacbon khéng duoc
thé, hodc c¢6 nguyén ti halogen. Con t6t hon nita néu nhém hydrocacbon thom c6 tir
6 dén 14 nguyén tir cacbon khéng duoc thé, hodc c6 nguyén tir clo hodc nguyén tir
flo. Khi nhém hydrocacbon thom c6 tir 6 dén 14 nguyén tr cacbon c6 mét hodc
nhiéu phan tir thé, s6 phan tir thé khong bi gi6i han cu thé; tuy nhién, sb phan tir thé
tét hon 1a 1 dén 3.

Thuét ngit “nhém hydrocacbon thom c6 tir 6 dén 14 nguyén tir cacbon ¢6 thé
c6 mot hodc nhiéu phén tr thé" c6 Ry hodc Rz t6t hon 1a nhom phenyl hodc nhém
naphtyl, 1a khong dugce thé hodc c6 thé c6 mét hodc nhiéu ph?m t thé véi nguyén tu
halogen, va t6t hon 1 nhom phenyl, nhém clophenyl, nhém flophenyl, nhém
diclophenyl, hodc nhém triclophenyl; con tét hon 1a nhém phenyl hoic nhém
clophenyl; va uu tién ddc biét 1a nhém phenyl hodc nhém 4-clophenyl.

Trong cong thire chung (I), thuat ngit “nhém di vong chua bao hoa don vong
hodc da vong c6 tir 4 dén 10 canh chira tir 1 dén 3 nguyén tir khac loai thudc cling
loai hodc khac loai dugc chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy va
nguyén t luu huynh" trong thuat ngit “nhom di vong don vong hodc da vong chua
bdo hoa ¢6 4 canh dén 10 canh chira tir 1 dén 3 nguyén tir khac loai thudc clng loai
hodc khac loai duge chon tir nhém bao gdbm nguyén tir nito, nguyén tir oxy va
nguyén ti luu huynh, co6 thé c6 mot hodc nhiéu phan tir thé" c6 Ry hodc R tt hon 14
nhom di vong c6 4 canh dén 6 canh don vong chura bdo hoa chira mot nguyén tit nito,
nguyén t& oxy hodc nguyén tr luu huynh; t6t hon 1a nhém di vong chua bao hoa don
vong ¢6 tir 4 dén 6 canh chira mot nguyén tir luu huynh; con t6t hon 12 nhom thienyl;
va con tot hon 1a nhom 2-thienyl.

V& thuét ngit “(cac) phan tir thé" trong thuat ngit “nhém di vong chua bio
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hoa don vong hodc da vong c6 tir 4 d&én 10 canh chira tir 1 dén 3 nguyén tir khac loai
thudc cung loai hodic khac loai dugc chon tir nhém bao gdm nguyén i nito, nguyén
tr oxy va nguyén tir luu huynh, c6 thé c6 mot hodc nhiéu phén tir thé" c¢6 R, hoic Rs,
vi du bao gdm phan tir thé nhu duge md ta trén ddy; tuy nhién, tdt hon 1a nhém di
vong chua bdo hoa khong duge thé.

Thuit ngit “nhém di vong chua bdo hoa don vong hoidc da vong c6 tir 4 dén
10 canh chira tr 1 dén 3 nguyén ti khac loai thudc cung loai hodc khéc loai dugc
chon tir nhém bao gdbm nguyén tir nito, nguyén tir oxy va nguyén t luu huynh, c6
thé c6 mot hodc nhiéu phén ttr thé" ¢6 Ry hodc Rstét hon 1a nhom di vong chua bdo
hoa don vong c6 tir 4 dén 6 canh chira mot trong sb cac nguyén ti nito, nguyén tir
oxy hodc nguyén tir luru huynh; tot hon 12 nhém di vong chua bao hoa don vong cé
tr 4 dén 6 canh chtra mot nguyén t luu huynh; con tét hon 12 nhom thienyl; va con
t6t hon 12 nhém 2-thienyl.

Trong cong thirc chung (I), thudt nglt “nhém C1-C6 alkyl" trong thuat ngit
“nhom C1-C6 alkyl c6 thé ¢6 mot hodc nhidu phan tir thé" c6 Ra, Rs hodc Re tot hon
la nhém C1-C4 alkyl; tdt hon 13 nhém metyl, nhom etyl, nhém n-propyl, nhém
isopropyl, nhém n-butyl, nhém isobutyl, hodc nhoém tert-butyl; va con tdt hon la
nhém metyl.

V& thuét ngft “(cic) phén tir thé" trong thuat ngit “nhém C1-C6 alkyl c6 thé
c6 mot hodc nhidu phin tir thé" c¢6 Ra, Rs hoic R, tot hon 1a nhém C1-C6 alkyl niy
khong dugc thé, hodc c6 nhém amino dugc thé bang hai nhém C1-C4 alkyl (nhém
C1-C4 alkyl c6 thé ciing tao thanh nhém heteroxycloalkyl c6 nhan c6 4 dén 8 canh,
cung v&i nguyén tr nito ma cadc nhom alkyl nay gin vao). Con tét hon nita néu nhém
C1-C6 alkyl nay khong dugc thé, hoic c6 nhéom dimetylamino, nhém metyletyl-
amino, nhom dietylamino, nhém metylisopropylamino, nhoém 1-piperidinyl, hodc
nhém 1-pyrolidinyl. Khi thut ngit “nhém C1-C6 alkyl c6 thé c6 mot hogc nhiéu

phan tir thé" c6 mot hosic nhidu phan tir thé, s6 phan tir thé khong bi gi6i han cu thé;
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tuy nhién, sé phan tir thé t6t hon 14 1.

Thuét ngit “nhém C1-C6 alkyl ¢6 thé c6 mot hodc nhiu phan tir thé" c6 Ru,
Rs hodc R tot hon 12 nhém C1-C4 alkyl, hoic nhém C1-C4 alkyl ma duge thé bang
nhoém amino duoc thé bang hai nhém C1-C4 alkyl (nhém C1-C4 alkyl c¢6 thé tao
thanh nhom heteroxycloalkyl c¢6 nhan c6 4 dén 8 canh, ciing véi nguyén ti nito ma
cac nhom alkyl nay gin vao). Vi du duoc wu tién hon ctia né bao gdm nhém metyl,
nhom etyl, nhém n-propyl, nhém isopropyl, nhém n-butyl, nhém dimetylaminometyl,
nhom metyletylaminometyl, nhém dietylaminometyl, nhom metylisopropylamino-
metyl, nhém dimetylaminoetyl, nhém dietylaminoetyl, nhém 1-piperidinylmetyl, va
nhom 1-pyrolidinylmetyl.

Trong cong thitc chung (I), thuat nglt “nhém C1-C6 alkyl" trong thuét ngit
“nhoém C1-C6 alkyl c6 thé c6 mot hodc nhidu phan tir thé" ¢6 Ry tot hon 12 nhém Cl-
C4 alkyl; t6t hon 12 nhém metyl, nhém etyl, nhém n-propyl, nhém isopropyl, hoic
nhom n-butyl; va con tét hon 12 nhém metyl.

V& thuét ngit “(cac) phan tir thé" trong thuat ngit “nhém C1-C6 alkyl co thé
¢6 mdt hodc nhiéu phan tir thé" c¢6 Ry, vi du bao gdm phan tir thé nhu duge mo ta
trén ddy; tuy nhién, t6t hon 1a nhém C1-C6 alkyl nay khong duoc thé.

Thuét ngt “nhém C1-C6 alkyl c6 thé c6 mot hodc nhiéu phan tir thé" c6 Ry
t6t hon 12 nhoém C1-C4 alkyl; tbt hon 12 nhém metyl, nhom etyl, nhém n-propyl,
nhom isopropyl, hodc nhém n-butyl; va con t6t hon 1a nhom metyl.

Trong cong thic chung (I), -C(R4)=C(Rs)(Re) hodc -C=C-R7 ¢6 Y dugc vu

tién ddc biét 1a nhom bat ky duge chon tir:
N\ ,}"r’/ \ AN ;L J\Jf’/ IL
KA N M AU SN

| o
J\JJJ/ N \
4 \{ }f\{/\/N ~ J\J{'/\/N >,£ \/\/N -‘JJ\’V?/
Lién quan dén hop chét theo sang ché c6 cong thiic chung (I), dugc uu tién
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1a hop chét, hodc mudi cua no, trong do:

Ala -(CH2)n-X-;

n bang 0;

X 1a C3-C10 heteroxycloalkylen chira nito;

Y 1a -C(R4)=C(R5)(Rs) hodc -C=C-Ry;

mdi nhém W va Z doc 1ap 1a N hoic CH;

R; 1a nhém amino;

mdi nhém Rz va Rs, ¢ thé 1a gibng hodc khac nhau, 12 nguyén tir hydro,
nguyén t halogen, nhom C1-C6 alkyl c6 thé c6 mét hodc nhiéu phén t&r thé, nhom
C1-C6 alkoxy c6 thé c6 mdt hodc nhidu phan tir thé, nhém C3-C7 xycloalkyl c6 thé
¢6 mot hogc nhiéu phan tir thé, nhom hydrocacbon thom c6 tir 6 dén 14 nguyén tir
cacbon c6 thé c6 mét hodc nhiéu phﬁn ttr thé, nhém di vong ¢o 4 dén 10 canh, don
vong hoic da vong chua bdo hoa chira tir 1 dén 3 nguyén tir khac loai thudc cling
loai hodc khéc loai dugc chon tir nhém bao gdbm nguyén tir nito, nguyén tir oxy va
nguyén tfr luu huynh, c6 thé c6 mot hodc nhidu phan tir thé, hodc nhém xyano; va

mdi nhém Ry, Rs, Rs va Ry, c6 thé 1a giéng hodc khac nhau, 1a nguyén ti
hydro, hodc nhém C1-C6 alkyl ¢6 thé c6 mot hodc nhiéu phan tir thé.

Trong trudng hop ndy, lién quan dén hop chit theo sang ché c6 cong thirc
chung (I), duoc vu tién hon 1 hop chét, hodc mubi ciia no, trong do:

Ala -(CH2)n-X-;

n bang 0;

X 1a C3-C10 heteroxycloalkylen chtra nito (trong ban mo ta nay, nguyén tu
nito duge gin vao nhém carbonyl -COY trong cdng thirc chung (I));

Y la -C(R4)=C(R5)(Ré) hodc -C=C-Ry;

mdi nhém W va Z doc 1ap 1a N hozc CH;

R 1a nhom amino;

mdi nhom R, va Rs, ¢ thé 1a giéng hodc khac nhau, 1a nguyén t hydro,
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nguyéntﬁluﬂogen,nhén1CH-C6zﬂkylcéthécé1n©thoacrﬂﬁ&1phﬁnt&thé,nhénl
C1-C6 alkoxy c6 thé c6 mot hodc nhidu phan tir thé, nhém C3-C7 xycloalkyl c6 thé
¢6 mot hodc nhiéu phan tir thé, nhém hydrocacbon thom cé tir 6 dén 14 nguyén tir
cacbon c6 thé c6 mot hodc nhiéu phén ttr thé, c6 4 dén 10 canh, don vong hodc da
vong nhém di vong chua bdo hoa chira tir 1 dén 3 nguyén t khac loai thudc cing
loai hodc khac loai duoc chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy va
nguyén ti luu huynh, c6 thé c6 mét hodic nhidu phan tir thé, hodc nhém xyano; va

mdi nhém Ra, Rs, R va Ry, ¢ thé 13 giéng hodc khac nhau, 12 nguyén ti
hydro hodc nhém C1-C6 alkyl c6 thé c6 mot hodc nhidu phan tir thé.

Lién quan dén hop chét theo sang ché c6 cong thirc chung (I), duoc wu tién
hon 13 hop chét, hodc mubi ciia né, trong dé:

Ala -(CH2)u-X-;

n bang 0;

X la azetidinylen, pyrolidinylen, hodc piperidinylen;

Y 1a -C(R4)=C(R5)(Re) hodc -C=C-Ry;

mdi nhéom W va Z doc 1ap 1a N hoic CH;

R; 1a nhém amino;

mdi nhém Ry va Rs, ¢ thé 1a giéng hodc khac nhau, 1a nguyén tir hydro,
nguyén tir halogen, nhém C1-C6 alkyl c¢6 thé c6 mét hodc nhiéu phan tir thé, nhom
C1-C6 alkoxy c6 thé c6 mdt hodc nhiéu phan tir thé, nhém C3-C7 xycloalkyl co thé
¢6 mot hodc nhiéu phan ti thé, nhém hydrocacbon thom c6 tir 6 dén 14 nguyén tir
cacbon c6 thé c6 mot hodc nhidu phﬁn ttr thé, c6 4 dén 10 canh, don vong hodc da
vong nhom di vong chua bdo hoa chira tir 1 dén 3 nguyén tir khac loai thudc cing
loai hodc khac loai duge chon tir nhém bao gdm nguyén t nito, nguyén tir oxy va
nguyént&luuln@qﬁgcéthécérn@thoacrﬁﬁéuphﬁnt&thé,hoacnhénlxyano;vé

mdi nhom Ry, Rs, Rs va Ry, ¢ thé 1 gidng hodc khac nhau, 1a nguyén tir

hydro hodc nhom C1-C6 alkyl ¢6 thé c6 mét hodc nhiéu phan tir thé.
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Trong trudng hop nay, lién quan dén hop chat theo sang ché c¢6 cong thirc
chung (I), duoc vu tién hon 13 hop chét, hodc mudi ca né, trong dé:

Ala -(CH2)n-X-;

n bang 0;

X la azetidinylen, pyrolidinylen, hodc piperdinylen (trong badn md ta nay,
nguyén tir nito duge gin vao nhém carbonyl -COY trong cong thirc chung (I));

Y 1a -C(R4)=C(Rs)(Res) hodc -C=C-Ry;

mdi nhém W va Z doc 1ap 12 N hodc CH;

Rj 1a nhém amino;

mdi nhom Ry va Rs, c6 thé 1a giéng hodc khac nhau, 12 nguyén tir hydro,
nguyén tir halogen, nhém C1-C6 alkyl ¢ thé c6 mot hodc nhiéu phéan tir thé, nhom
C1-C6 alkoxy c6 thé c6 méot hodc nhidu phan tir thé, nhém C3-C7 xycloalkyl c6 thé
¢6 mot hodc nhidu phan tir thé, nhém hydrocacbon thom c6 tir 6 dén 14 nguyén tir
cacbon c6 thé c6 mot hodc nhidu phan tir thé, nhom di vong chua bio hoa don vong
hodic da vong c6 tir 4 dén 10 canh chira tir 1 dén 3 nguyén tir khac loai thudc ciing
loai hodc khac loai dugc chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy va
nguy&nﬂ&hﬂlhuynh,céthécérnéthoacrﬂﬂéuphﬁnt&thé,hoacnhénlxyano;vé

mdi nhom R4, Rs, Rg va Ry, ¢ thé 1a giéng hodc khéc nhau, 1a nguyén tr
hydro hoic nhém C1-C6 alkyl ¢6 thé c6 mot hodc nhiéu phan tir thé.

Lién quan dén hop chét theo sang ché c6 cong thirc chung (I), dwgc wu tién
hon 12 hop chét, hodc mubi cia né, trong do:

Ala -(CH2)n-X-;

n bing 0;

X la azetidinylen, pyrolidinylen, hodc piperdinylen;

Y 1a -C(R4)=C(Rs)(R¢) hodc -C=C-Ry;

mdi nhém W va Z ddc 1ap 1a N hodc CH;

R: 1a nhém amino;
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nhom bit ky trong sé cdc nhom R, va Rz 14 nguyén tir hydro hodc nhém Cl-
C6 alkyl, trong khi nhom con lai 1a nguyén tr hydro, nguyén t halogen, nhom C1-
C6 alkyl, nhém C1-C6 alkyl halogen hoa, nhém C1-C6 alkyl duge thé C1-C4 alkoxy,
nhom C1-C6 alkoxy, nhém phenyl c6 thé c6 mot hodc nhiéu phén tir thé véi nguyén
tir halogen, nhém di vong chua bio hoa don vong ¢6 tir 4 dén 6 canh chta nguyén tir
luu huynh, hodc nhém xyano; va

khi Y 1a -C(R4)=C(R5)(Re),

mdi nhém Ra, Rs va Re, ¢6 thé 1a giéng hodc khéc nhau, 1a nguyén tir hydro,
nhoém C1-C6 alkyl, hodc nhém C1-C6 alkyl ma dugc thé bing nhom amino duge thé
bing hai nhém C1-C6 alkyl (nhém C1-C6 alkyl ndy c6 thé tao thanh nhém
heteroxycloalkyl c6 nhan c¢6 4 dén 8 canh, cing v6i nguyén t nito ma cac nhom
alkyl nay gin vao);

khi Y 14 -C=C-Ry,

R7 1a nguyén tir hydro hodc nhém C1-C6 alkyl.

Trong truong hop nay, lién quan dén hop chét theo sang ché c¢6 cong thic
chung (I), dugc wu tién hon 13 hop chat, hoic mubi ctia né, trong do:

Ala -(CH2)n-X-;

n bang 0;

X la azetidinylen, pyrolidinylen, hodc piperdinylen (trong ban md ta nay,
nguyén tur nito dugc gin vao nhom carbonyl -COY trong cdng thirc chung (I));

Y 1a -C(R4)=C(Rs)(Re) hodc -C=C-Ry;

mdi nhém W va Z doc 1ap 1a N hoic CH;

Rj 1a nhém amino;

nhom bt ky trong s6 cac nhom R va R; 12 nguyén tir hydro hogc nhém C1-
C6 alkyl, trong khi nhom con lai 1a nguyén tr hydro, nguyén tr halogen, nhém Cl1-
C6 alkyl, nhom C1-C6 alkyl halogen hoa, nhém C1-C6 alkyl dugc thé C1-C4 alkoxy,

nhém C1-C6 alkoxy, nhém phenyl c6 thé c6 mot hodc nhiéu phan tir thé véi nguyén
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tr halogen, nhom di vong chua bdo hoa don vong c6 tir 4 dén 6 canh chira nguyén ti
luu huynh, hodc nhém xyano; va

khi Y 1a -C(R4)=C(Rs)(Re),

mdi nhém Ra, Rs va Re, ¢6 thé 1a gidng hodic khac nhau, 12 nguyén tir hydro,
nhom C1-C6 alkyl, hodc nhém C1-C6 alkyl ma duge thé bang nhém amino dugc thé
bang hai nhém C1-C6 alkyl (nhém C1-C6 alkyl ndy c6 thd tao thanh nhém
heteroxycloalkyl c6 nhan c6 4 dén 8 canh, ciing v6i nguyén ti nito ma céc nhém
alkyl nay gén vao);

khi Y la -C=C-R7,

R7 1a nguyén tr hydro hodc nhém C1-C6 alkyl.

Lién quan dén hop chat theo sang ché c6 cong thirc chung (I), dugc vu tién
hon 14 hop chét, hodc mudi cta né, trong do:

Ala -(CHz)n-X-;

n bang 0;

X 1a 1,3-azetidinylen, 1,3-pyrolidinylen, hodc 1,3-piperdinylen;

Y 1a -C(R4)=C(R5)(Rs) hodc -C=C-Ry;

khi Z 1a N, W 1a N, trong khi khi Z 1a CH, W 1a N hodc CH;

Rj 1a nhém amino;

nhém bt ky trong sé cac nhom R, va Rs 1a nguyén t& hydro hodac nhém C1-
C4 alkyl, trong khi nhém con lai 1a nguyén t& hydro, nguyén tir halogen, nhéom C1-
C4 alkyl, nhém C1-C4 alkyl halogen héa, nhém C1-C4 alkyl duge thé C1-C4 alkoxy,
nhém C1-C4 alkoxy, nhom phenyl c6 thé c6 mdt hodc nhidu phan tir thé v6i nguyén
t&r halogen, nhém di vong chwa bao hoa don vong c6 tir 4 dén 6 canh chira nguyén tir
luu huynh, hodc nhém xyano; va

khi Y 1a -C(R4)=C(R5)(Re),

mdi nhém Ra, Rs va R, ¢6 thé 1a gidng hodic khac nhau, 12 nguyén tir hydro,

nhém C1-C6 alkyl, hoic nhom C1-C6 alkyl ma duoc thé bing nhém amino duge thé
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bang hai nhém C1-C6 alkyl (nhém C1-C6 alkyl ndy c6 thé tao thanh nhém
heteroxycloalkyl c6 nhan c¢6 4 dén 8 canh, cung véi nguyén tu nito ma cdc nhom
alkyl nay gén vao);

khi Y 1a -C=C-Ry,

R7 1a nguyén tir hydro hodc nhom C1-C4 alkyl.

Trong truong hop nay, lién quan dén hop chat theo sang ché c6 cong thic
chung (I), dugc uu tién hon 1a hop chét, hodc mudi cta nd, trong do:

Ala -(CH2)n-X-;

n bang 0;

X la 1,3-azetidinylen, 1,3-pyrolidinylen, hodc 1,3-piperdinylen (trong ban
md ta nay, nguyén tir nito duge gin vao nhém carbonyl -COY trong cong thirc chung
{D);

Y 14 -C(R4)=C(Rs5)(Re) hodc -C=C-Ry7;

khi Z1a N, W Ia N, trong khi khi Z 1a CH, W 1a N hoic CH;

Ri 1a nhém amino;

nhém bét ky trong sd cac nhém Rz va R; 12 nguyén tir hydro hodc nhom C1-
C4 alkyl, trong khi nhém con lai 1a nguyén t& hydro, nguyén tir halogen, nhém C1-
C4 alkyl, nhém C1-C4 alkyl halogen héa, nhém C1-C4 alkyl duoc thé C1-C4 alkoxy,
nhém C1-C4 alkoxy, nhém phenyl c6 thé c6 mot hodc nhidu phén tir thé v6i nguyén
ttr halogen, nhém di vong chura bdo hoa don vong ¢6 tir 4 dén 6 canh chira nguyén ti
luu huynh, hodc nhém xyano; va

khi Y 1a -C(R4)=C(R5)(Rs),

mdi nhém Ry, Rs va R, c6 thé 1a gibng hodc khac nhau, 1a nguyén ti hydro,
nhom C1-C6 alkyl, hodc nhém C1-C6 alkyl ma duogc thé béng nhém amino dugc thé
bang hai nhém C1-C6 alkyl (nhém C1-C6 alkyl nay c6 thé tao thanh nhom
heteroxycloalkyl ¢6 nhén c6 4 dén 8 canh, cing véi nguyén tir nito ma cic nhom

alkyl nay gan vao);
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khi Y 1a -C=C-R7,

R7 la nguyén tr hydro hodc nhém C1-C4 alkyl.

Lién quan dén hop chét theo sang ché c6 cong thic chung (1), duge wu tién
hon 1a hop chit, hodc mubi cta né, trong do:

Ala -(CH2)n-X-;

n bang 0;

X 1a 1,3-azetidinylen, 1,3-pyrolidinylen, hodc 1,3-piperdinylen;

Y 1a -C(R4)=C(Rs)(Re) hodc -C=C-Ry;

khi Z 1a N, W 1a N, trong khi khi Z 1a CH, W 1a N hoac CH;

R; 1a nhém amino;

nhom bit ky trong s6 cdc nhom Ra va R; 12 nguyén tir hydro hodc nhom
metyl, trong khi nhom con lai la nguyén tr hydro, nguyén tir halogen, nhom metyl,
nhom triflometyl, nhdm metoxyetyl, nhém metoxy, nhém phenyl, nhém 4-clophenyl,
nhém 2-thienyl, hodc nhém xyano; va

khi Y 1a -C(R4)=C(R5)(Rs),

mdi nhém Ra, Rs va Re, c6 thé 1a giéng hodc khac nhau, 14 nguyén tir hydro,
nhom metyl, nhoém dimetylaminometyl, nhém metyletylaminometyl, nhém
dietylaminometyl, nhém metylisopropylaminometyl, nhém 1-piperidinylmetyl, hodc
nhom 1-pyrolidinylmetyl;

khi Y 1a -C=C-Ry,

R7 la nhém metyl.

Trong truong hgp nay, lién quan dén hop chét theo sang ché c6 cong thirc
chung (I), dugc uvu tién hon 1a hop chét, hoic mubi cua no, trong do:

Ala -(CH2)n-X-;

n béng 0;

X 1a 1,3-azetidinylen, 1,3-pyrolidinylen, hodc 1,3-piperdinylen (trong ban

md ta nay, nguyén tir nito dugc gin vao nhom carbonyl -COY trong cong thirc chung
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@);

Y 1a -C(R4)=C(R5)(R¢) hodc -C=C-Ry;

khi Z 1a N, W Ia N, trong khi khi Z 1a CH, W 1a N hoac CH;

Rj la nhéom amino;

nhém bat ky trong sb cdc nhom Ra va Rz 1a nguyén tir hydro hodc nhém
metyl, trong khi nhém con lai 14 nguyén t& hydro, nguyén tr halogen, nhom metyl,
nhom triflometyl, nhém metoxyetyl, nhém metoxy, nhom phenyl, nhém 4-clophenyl,
nhdém 2-thienyl, hodc nhém xyano; va

khi Y 1a -C(R4)=C(R5)(Rs),

mdi nhém Ra, Rs va Re, ¢6 thé 1a gidng hodc khac nhau, 12 nguyén tt hydro,
nhém metyl, nhéom dimetylaminometyl, nhém metyletylaminometyl, nhom
dietylaminometyl, nhém metylisopropylaminometyl, nhém 1-piperidinylmetyl, hodc
nhém 1-pyrolidinylmetyl;

khi Y 1a -C=C-R7,

R7 1a nhém metyl.

Lién quan dén hop chét theo sang ché c¢6 cong thirc chung (I), dugc uu tién
hon 12 hop chét, hodc mudi ciia no, trong do:

A'la -(CH2)u-X-;

n bang 0;

R; 1a nhém amino;

nhom bit ky trong sb cac nhom R» va R 12 nguyén tir hydro hodc nhém
metyl, trong khi nhém con lai la nguyén t&¢ hydro, nguyén tir halogen, nhom
triflometyl, nhom metoxyetyl, nhém phenyl, nhém 2-thienyl, hodc nhém xyano;

(HkhiZlaN,vaWIaN,

X 1a 1,3-piperidinylen, va

Yla nh(’)mk vinyl;

(2)khi Z1a CH,va W1aN,
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X 1a 1,3-pyrolidinylen hodc 1,3-piperidinylen,

Y 14 -C(R4)=C(R5)(Rs) hodc -C=C-(R7), va

khi Y 1a -C(R4)=C(R5)(Re),

mdi nhém Ry, Rs va Re, ¢ thé 13 gidng hodc khac nhau, 1a nguyén tir hydro,
nhom metyl, nhom dimetylaminometyl, nhém metyletylaminometyl, nhém
dietylaminometyl, nhém metylisopropylaminometyl, nhém 1-piperidinylmetyl, hodc
nhom 1-pyrolidinylmetyl,

khi Y 1a -C=C-(R»),

R7 1a nhém metyl; va

(3) khi Z 1a CH, va W 1a CH,

X la 1,3-azetidinylen hodc 1,3-pyrolidinylen,

Y 12 -C(R4)=C(R5)(Re), va

mdi nhom Ry, Rs va Re, c¢6 thé 1a giéng hodc khac nhau, 12 nguyén ti hydro,
nhoém dimetylaminometyl, nhom metyletylaminometyl, nhém dietylaminometyl,
nhom metylisopropylaminometyl, nhém 1-piperidinylmetyl, hodc nhém 1-
pyrolidinylmetyl.

Trong truong hop nay, lién quan dén hop chét theo sang ché c6 cong thirc
chung (1), dugc vu tién hon 1 hop chat, hozic mudi cta nd, trong do:

Ala -(CH2)n-X-;

n bang 0;

Ri la nhém amino;

nhom bét ky trong sd cac nhém R, va Rz 1a nguyén tt hydro hodc nhém
metyl, trong khi nhom con lai 1a nguyén ti hydro, nguyén ti halogen, nhom
triflometyl, nhom metoxyetyl, nhém phenyl, nhém 2-thienyl, hodc nhém xyano;

(HkhiZlaN,vaWIaN,

X 1a 1,3-piperidinylen (trong ban mo ta nay, nguyén tir nito dugc gin vao

nhém carbonyl -COY trong cong thirc chung (I)), va
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Y 1a nhém vinyl;

(2)khiZ 1a CH,va W 1a N,

X 1a 1,3-pyrolidinylen hodc 1,3-piperidinylen (trong ban mo ta nay, nguyén
ttr nito duoc gin vao nhom carbonyl -COY trong cong thirc chung (1)),

Y 14 -C(R4)=C(Rs)(Re) hodc -C=C-(R7), va

khi Y 1a -C(R4)=C(R5)(Rs),

mdi nhom Ry, Rs va R, ¢6 thé 1a gidng hodc khac nhau, 13 nguyén tir hydro,
nhom metyl, nhom dimetylaminometyl, nhém metyletylaminometyl, nhoém
dietylaminometyl, nhom metylisopropylaminometyl, nhém 1-piperidinylmetyl, hodc
nhom 1-pyrolidinylmetyl,

khi Y 1a -C=C-(R7),

R7 1a nhom metyl; va

(3) khi Z 1a CH, va W 1a CH,

X 1a 1,3-azetidinylen hoac 1,3-pyrolidinylen (trong ban mo ta nay, nguyén ti
nito dugc gin vao nhém carbonyl -COY trong cdng thirc chung (1)),

Y 12 -C(R4)=C(R5)(Rs), va

mdi nhém Ry, Rs va Re, c6 thé 1a giéng hoic khac nhau, 13 nguyén tir hydro,
nhom dimetylaminometyl, nhom metyletylaminometyl, nhém dietylaminometyl,
nhom metylisopropylaminometyl, nhém 1-piperidinylmetyl, hodc nhém 1-
pyrolidinylmetyl.

Lién quan dén hop chét theo sang ché ¢6 cong thire chung (I), dugc uu tién
hon 14 hop chét, hoac mudi cia né, trong do:

Ala -(CH2)n-X-;

n bang 0;

X 1a 1,3-piperidinylen;

Y la nhom vinyl;

7 1a CH;
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WIaN;

Rj la nhém amino; va

nhom bit ky trong s6 cac nhém Ry va Rs 1a nguyén tir hydro, trong khi nhém
con lai 1a nguyén tr hydro, nguyén tir halogen, hoac nhom xyano.

Trong trwong hop nay, lién quan dén hop chit theo sang ché co cong thirc
chung (I), dugc vu tién hon 1a hop chét, hodc mubi cta no, trong do:

Ala -(CH2)n-X-;

n bang 0;

X 1a 1,3-piperidinylen (trong ban md ta nay, nguyén tir nito duoc gin vio
nhém carbonyl -COY trong cong thire chung (I));

Y 1a nhom vinyl;

7 1a CH;

WIaN;

Rj 1a nhém amino; va

nhom bat ky trong sd cac nhém R va Rs 13 nguyén tir hydro, trohg khi nhém
con lai 1a nguyén tir hydro, nguyén tir halogen, hodc nhém xyano.

Lién quan dén hop chit theo sang ché c6 cong thirc chung (I), dugc vu tién
hon 13 hop chét, hodc mubi cia no, trong do:

Ala -(CH2)n-X-;

n bang 0;

X 1a 1,3-piperidinylen;

Y 1a nhém vinyl;

7 1a CH;

WIaN;

Rj la nhém amino; va

nhom bét ky trong sé cac nhém R va Rs 1a nguyén tit hydro, trong khi nhém

con lai 1a nguyén tir hydro hodc nguyén ti halogen.
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Trong trudng hop nay, lién quan dén hop chét theo sing ché co cong thirc
chung (I), duoc uu tién hon 12 hop chit, hodc mubi cua né, trong do:

Ala -(CH2)u-X-;

n bang 0;

X la 1,3-piperidinylen (trong ban md ta ndy, nguyén ti nito dugc gin vao
nhom carbonyl -COY trong cong thirc chung (1));

Y 1a nhom vinyl;

7 1a CH;

WIaN;

Ri 1a nhém amino; va

nhém bét ky trong s cdc nhom R, va Rz 1a nguyeén tu hydro, trong khi nhom
con lai 1a nguyén t hydro hodc nguyén tr halogen.

Vi du cu thé vé& hop chét theo sang ché bao gdm cac hop chét duge didu ché
trong céc vi du dwgc md ta dudi ddy; tuy nhién, hop chét khong chi gi6i han & céc
hop chit nay.

Vi du thich hop vé hop chit theo sang ché bao gdm céac hop chét sau:

(1) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clobenzo[ d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 1)

(2) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-bromobenzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 2)

(3) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-(thiophen-2-
yl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du
3)

(4) (R)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-metacryloylpiperidin-3-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 4)

(5) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(but-2-enoyl)piperidin-

3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du 5)
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(6) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-xyanobenzo[ d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 6)

(7) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-metoxybenzo[d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du 7)

(8) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-(2-
metoxyetyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop
chét vi du 8)

(9) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(oxazolo[4,5-b]pyridin-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 9)

(10) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-metylbenzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 10)

(11) (R)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1-(1-metacryloylpiperidin-3-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 11)

(12) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 12)

(13) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(benzo[d]oxazol-2-y])-1H-
pyrazolo|3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 13)

(14) (R,E)-4-amino-N-(benzo[d]oxazol-2-yl)-1-(1-(but-2-enoyl)piperidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du 14)

(15) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(dimetylamino)but-
2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
15)

(16) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
etyl(metyl)amino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 16)

(17) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-dietylamino)but-2-

enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
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17)

(18) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
isopropyl(metyl)amino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chit vi dy 18)

(19) (R,E)-4-amino-N-(5-clobenzo[ d]oxazol-2-yl)-1-(1-(4-(pyrolidin-1-yl)but-
2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
19)

(20) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(piperidin-1-yl)but-
2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
20)

(21) (R,E)-4-amino-N-(5-(thiophen-2-yl)benzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chit vi dy 21)

(22) (R)-4-amino-N-(benzo|d]oxazol-2-yl)-1-(1-but-2-ynoyl)piperidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 22)

(23) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5,6-dimetylbenzo[d]oxazol-
2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 23)

(24) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-
1H-pyrazolo[ 3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 24)

(25) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(but-2-enoyl)pyrolidin-
3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 25)

(26) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(3-metylbut-2-
enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
26)

(27) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(benzo[ d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 27)

(28) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-(thiophen-2-
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yl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
28)

(29) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-metylbenzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du 29)

(30) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 30)

(31) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-(4-
clophenyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop
chét vi du 31)

(32) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(dimetylamino)but-
2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
32)

(33) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
etyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chit vi du 33)

(34) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-dietylamino)but-2-
enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du
34)

(35) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 35)

(36) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(pyrolidin-1-yl)but-
2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
36)

(37) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(piperidin-1-yl)but-
2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]|pyrimidin-3-carboxamit (Hop chét vi du
37)
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(38) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-metoxybenzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 38)

(39) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-xyanobenzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du 39)

(40) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-(2-
metoxyetyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop
chét vi du 40)

(41) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-phenylbenzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du 41)

(42) (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chat vi du 42)

(43) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
(triflometyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop
chét vi du 43)

(44) (R,E)-4-amino-N-(5-(triflometyl)benzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 44) |

(45) 1-(1-Acryloylazetidin-3-yl)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 45)

(46) 7-(1-Acryloylazetidin-3-yl)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi du 46)

(47) (E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-(dimetylamino)but-2-
enoyl)azetidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi du 47)

(48) (R)-7-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-
7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi du 48)

(49) (E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-(dimetylamino)but-2-
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enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chit vi du 49)

(50) (E)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-7-(1-(4-(etyl(metyl)amino)but-
2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]|pyrimidin-5-carboxamit (Hop chét vi du
50)

(51) (E)-4-amino-N-(5-clobenzo[ d]oxazol-2-yl)-7-(1-(4-(dietylamino)but-2-
enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi du 51)

(52) (E)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-7-(1-(4-
(isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (Hop chét vi du 52)

(53) (E)-4-amino-N-(5-clobenzo[ d]oxazol-2-yl)-7-(1-(4-(pyrolidin-1-yl)but-2-
enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chit vi du 53)

(54) (E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-(piperidin-1-yl)but-2-
enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chat vi du 54)

(55) (R)-7-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-phenylbenzo[ dJoxazol-2-
y1)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi du 55)

(56) (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-(dimetylamino)but-
2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi du
56)

(57) (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-y1)-7-(1-(4-
(etyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (Hop chét vi du 57)

(58) (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-(dietylamino)but-
2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi du
58)

(59) (E)-4-amino-N-(5-phenylbenzo| d]oxazol-2-yl)-7-(1-(4-
(isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-

carboxamit (Hop chat vi du 59)
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(60) (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-(pyrolidin-1-
yl)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi
du 60)

(61) (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-(piperidin-1-yl)but-
2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chét vi du
61)

(64) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(7-clobenzo| d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du 64)

(65) (S)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 65)

(66) 1-((1-Acryloylpyrolidin-3-yl)metyl)-4-amino-N-(benzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du 66)

(67) 1-((1-Acryloylpiperidin-3-yl)metyl)-4-amino-N-(benzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du 67)

(68) 1-((1-Acryloylpiperidin-4-yl)metyl)-4-amino-N-(benzo[d]oxazol-2-yl)-
1H-pyrazolo|[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du 68)

(69) 1-(1-Acryloylpiperidin-4-yl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 69)

(70) 1-((1-Acryloylazetidin-3-yl)metyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 70)

(71) 1-((1S,4S)-4-acrylamidoxyclohexyl)-4-amino-N-(benzo[d]oxazol-2-yl)-
1H-pyrazolo[ 3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 71)

(72) 1-((1R,4R)-4-acrylamidoxyclohexyl)-4-amino-N-(benzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du 72)

(73) (S,E)-4-amino-N-(benzo[d]oxazol-2-yl)-1-(1-(4-(dimetylamino)but-2-
enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
73)
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(74) 1-(1-Acryloylazetidin-3-yl)-4-amino-N-(benzo| d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du 74)

(75) 1-((1-Acryloylazetidin-3-yl)metyl)-4-amino-N-(5-flobenzo[ d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du 75)

(76) 1-((1-Acryloylazetidin-3-yl)metyl)-4-amino-N-(5-clobenzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du 76)

(77) 1-((1-Acryloylpiperidin-4-yl)metyl)-4-amino-N-(5-flobenzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 77)

(78) 1-((1S,45)-4-acrylamidoxyclohexyl)-4-amino-N-(5-clobenzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 78)

(79) 1-(1-Acryloylazetidin-3-yl)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 79)

(80) 1-((1-Acryloylpiperidin-4-yl)metyl)-4-amino-N-(5-clobenzo[d]oxazol-2-
yl)-1H-pyrazolo|3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 80)

(81) 1-((1S,4S)-4-acrylamidoxyclohexyl)-4-amino-N-(5-flobenzo[d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 81)

(82) 1-(1-Acryloylpyrolidin-3-yl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 82)

(83) 1-(1-Acryloylpyrolidin-3-yl)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du 83)

(84) 1-(1-Acryloylpyrolidin-3-yl)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 84)

(85) 1-(3-Acrylamidopropyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo|3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 85)

(86) 1-(2-Acrylamidoetyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit (Hop chét vi du 86)

Hop chit mau do theo sang ché bao gdm chit danh diu c6 thé phat hién
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duoc hodc nhan ai luc co thé dugc két hop v6i hop chét theo sang ché, va chét lién
két. Chét lién két 1ién két hop chit theo sang ché véi chat danh diu hogc nhian.
Khong ¢é gidi han cu thé v& chit danh diu c6 thé phét hién dugc hodc nhan
4i luc mién sao chét danh dAu hodc nhan ai luc ¢6 thé phat hién viéc gén két cia mau
do theo sang ché voi BTK; tuy nhién, chit danh ddu hogc nhan &i luc chra nhém
chtrc ¢6 kha ndng gén két v&i don vi chét lién két nay qua, vi du, budc alkyl hoa
hozic amit hoa, néu muébn. Tét hon, néu vi du, BODIPY (nhén hiéu da ding ky) FL,
BODIPY (nhan hiéu da dang ky) R6G, BODIPY (nhin hiéu dd ding ky) TMR,
BODIPY (nhén hiéu da dang ky) 581/591, va BODIPY (nhén hi¢u da dang ky) TR,
duoc st dung lam vat mang huynh quang, va vi du, biotin dugc st dung lam nhom
gfn két. T6t hon, néu BODIPY (nhan hiéu da ddng ky) FL va biotin dugc sir dung.
Chét lién két khong bi gi6i han cu thé midn sao cht lién két nay 13 phén lién
két chit danh dAu hodc nhan v6i hop chét theo sing ché. Tuy nhién, mong mubdn 13
chét lién két nay co chiéu dai, dic tinh phu hgp ma khong anh hudng mot cach ding
ké dén hop chét theo sang ché, va nhém chite ¢6 thé md rong chit danh diu hoic

nhan. Vi du duge vu tién vé chét lién két nay bao gom:

& ES
Ty, T

K/N\/\”/E- K/N\/\/N\:J HJA N\g;

L,

va vi du dugc uu tién hon la:

& N
L

\/\N/‘sz
H
Vi du dugc uu tién vé mau do theo sang ché bao gdbm 4-amino-N-
(benzo[d]oxazol-2-y1)-1-((R)-1-((E)-4-(4-(2-(5-((3aS,4S,6aR)-2-oxohexahydro-1H-
thieno[3,4-d]imidazol-4-yl)pentanamido)etyl)piperazin-1-yl)but-2-enoyl)piperidin-3-

yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit, va (R,E)-7 -(3-((2-(4-(4-(3-(4-amino-
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3-(benzo[d]oxazol-2-ylcarbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-
yl)-4-oxobut-2-en-1-yl)piperazin-1-yl)etyl)amino)-3-oxopropyl) 5,5-diflo-1,3-
dimetyl-5H-dipyrolo[1,2-¢:2',1'-f][1,3,2]diazaborinin-4-ium-5-uid.

Trang thai gin két cia hop chit theo sang ché va BTK ¢6 thé phat hién dugc
hodc dugc phén tich dinh luong bang viéc dong xir Iy mAu do theo sang ché bang, vi
du, mAu trong mau hoic trong 14 1ach, hodc bang viéc dong xir Iy mau do nay bang
dich chiét t& bao c6 ngudn gbc tir, vi du, méau hodc 14 lach. Pbi véi viéc phat hién
hodc phan tich dinh lugng, vi du, co6 thé st dung cac k¥ thuat héa sinh (vi du, phat
quang va phat huynh quang).

Tiép theo, phuong phap diéu ché hop chét lién quan dén sang ché duogc giai
thich.

Hop chit (I) theo sang ché c6 thé duogc tao ra bang cach, vi du, phuong phéi:)
didu ché duoc md ta dudi day hoic bing phuong phap duge boc 1§ trong cac vi du.
Tuy nhién, phuong phap diéu ché hop chét (I) theo sang ché khong chi gii han &

cac vi du phan Ung nay.

Phuong phép didu ché 1

3
o -
,Z/\\\\ 3= HHR?
=/"R / N i
2 (Budc 1) s O
i‘igE
h (1

trong d6 Z, R> vaR3 14n lugt c6 nghia tuong tu nhu duge xac dinh trén déy.
(Budce 1) Bube nay 1a quy trinh tong hop hop chét benzoxazol c6 cong thirc
chung (IIT) tir aminophenol c6 cdng thirc chung (II).

Vi du v& chét phan tng duoc st dung bao gdbm hop chit xyano nhu
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bromoxyan, cloxyan, iodoxyan, va 1,1-carbonimidoylbis-1H-imidazol. Phan trng nay
duoc tién hanh béng cach st dung 0,5 dén 5 mol, va tét hon 12 0,9 dén 1,5 mol, cta
hop chét xyano so véi 1 mol hop chét c6 cong thirc chung (IT). Trong khi d6, vé hop
chét xyano thich dang, ¢6 thé st dung san phidm c6 ban trén thi truong, hodc hop
chét xyano nay c6 thé duoc tao ra theo phuong phap da biét. Dung méi duoc st dung
trong phan ng c6 thé 12 dung mdi bat ky mién sao né khoéng c6 anh hudng mot cach
bt loi dén phan ng, va vi dy, rugu (vi dy, metanol va etanol), hydrocacbon (vi du,
benzen, toluen, va xylen), hydrocacbon halogen hoéa (vi du, metylen clorua,
cloroform, va 1,2-dicloetan), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan va
tetrahydrofuran), dung moéi c¢6 cuc khong proton (vi dy, N,N-dimetylformamit,
dimetyl sulfoxit, va hexametylphosphoramit), nuée, hodc hdn hop ctia n6 1a duoc sir
dung. Thoi gian phan tmg ndm trong khoang tr 0,1 dén 100 gid, va tét hon 14 nim
trong khoang tir 0,5 dén 24 gio. Nhiét do phan ing nim trong khoang tir  0°C dén
120°C, va tbt hon 1a nam trong khoang tir  0°C dén 90°C.

Hop chit ¢6 cong thirc chung (IIT) ma c6 thé thu dugc nhu vay dugc tach va
tinh ché bing cac phuong phap tach va tinh ché da biét, vi du, b, co dudi ap sut
giam, két tinh, chiét dung moi, tai két tha, va sic ky, hodc co thé chuyén sang budc

tiép theo ma khong can tach va tinh ché.

Phuong phap diéu ché 2
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trong do mdi nhéom L3 va L4 1a nhém roi chuyén duoc; P1 1a nhém bao vé nhom
amino c6 mat trong A; va W, A, Y, Z, Ry, Ro va R3 lan luot ¢ nghia tuong tu nhu
duoc xac dinh trén day.

(Budc 2) Budce nay 1a quy trinh diéu ché hop chét c6 cong thirc chung (VII)
bing cach st dung hop chét c¢6 cong thitc chung (IV) va hop chét c6 cong thuc
chung (V) hodc cong thirc chung (VI).

Khi hop chét ¢6 cong thirc chung (V) duge st dung & dang chét phan tng
alkyl hoéa, hop chét ¢6 cong thic chung (VII) ¢6 thé duoc tao ra voi su c6 mit cla
bazo. Trong codng thirc chung (V), L4 1a nhém roi chuyén duoc, vi du, nguyén tt clo,
nguyén tr brom, nguyén tr iot, este cta axit metansulfonic, hodc este cua axit p-
toluensulfonic, va san phdm c6 ban trén thi trudng c6 thé dugc st dung, hodc hop

chét nay c6 thé dugc tao ra theo phuong phap da biét. Hop chét c6 cong thirc chung

-41-



22458

(V) c6 thé str dung v6i luong ndm trong khoang tir 1 dén 10 mol, va tét hon 1a nam
trong khoang tir 1 dén 5 mol, so v&i 1 mol hop chét c6 cong thirc chung (IV).

Vi du vé& bazo bao g@)m cic bazo vd co nhu natri hydro cacbonat, natri
cacbonat, kali cacbonat, xesi cacbonat, xesi hydroxit, natri hydrua, va kali hydrua; va
c4dc amin hitu co nhu trimetylamin, trietylamin, tripropylamin, diisopropyletylamin,
N-metylmorpholin, pyridin, 4-(N,N-dimetylamino)pyridin, lutidin, va colidin. Vé
lugng bazo dugc sir dung, bazo co thé st dung v6i luong ndm trong khoang tir 1 dén
100 mol, Vé t6t hon 14 nim trong khoang tir 2 dén 10 mol, so v6i 1 mol hop chét c6
cong thirc chung (IV).

Péi vai dung mdi, vi duy, N,N-dimetylformamit, N,N-dimetylaxetamit,
dimetyl sulfoxit, tetrahydrofuran, 1,4-dioxan, N-metylpyrolidin-2-on, va axetonitril
c6 thé sir dung mot cach riéng biét hoic dudi dang hdn hop. Thoi gian phéan tng nam
trong khoang tir 0,1 dén 100 gid, va t6t hon 14 ndm trong khoang tir 0,5 dén 24 gio.
Nhiét do phan Gng nim trong khoang tir 0°C dén nhiét do tai d6 dung mai soi, va tot
hon 12 nim trong khoang tir 0°C dén 100°C.

Khi hop chit ¢6 cong thiic chung (VI) duoc stt dung ¢ dang chét phan tng
alkyl hoa, hop chét c6 cong thire chung (VII) c6 thé duoc tao ra bang cach st dung
phan tng Mitsunobu. Thong thuong, quy trinh nay co thé dugc tién hanh theo
phuong phéap da biét (vi du, Chemical Reviews, Vol. 109, p. 2551, 2009), va vi du,
quy trinh nay cé thé duoc tién hanh v6i sy c6 mit clia chat phan ing Mitsunobu va
chit phan tng phosphin, trong dung mdi khong c6 anh huong mot cich bat loi dén
phan ng. Quy trinh nay thuong dugc tién hanh bang céach sir dung hop chét c6 cong
thirc chung (VI) véi luong niam trong khoang tir 1 dén 10 mol, va tét hon 14 nim
trong khoang tir 1 dén 5 mol, so v6i 1 mol hop chét c6 cong thiic chung (IV).

Vi du vé chét phan tng Mitsunobu bao gbdm dietyl azodicarboxylat va
diisopropyl azodicarboxylat. V& luong chit phan tmg Mitsunobu dugc st dung, quy

trinh nay duogc tién hanh bang cach st dung chit phan Gmg nay véi lugng nim trong
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khoang tir 1 dén 10 mol, va t6t hon 14 ndm trong khoang tir 1 dén 5 mol, so v6i 1 mol
hop chét c6 cong thirc chung (IV).

Vi du vé chét phan tGng phosphin bao gdm triphenylphosphin va
tributylphosphin. V& chét phan tng phosphin, quy trinh nay dwoc tién hanh bing
cach sir dung chét phan Gng nay v6i lugng nam trong khoang tir 1 dén 10 mol, va tét
hon 12 nam trong khoang tir 1 dén 5 mol, so vé6i 1 mol hop chét ¢6 cong thic chung
Iv).

Dung moi phan tng khong bi gidi han cu thé mién sao dung mdi phan tmg
khong lam nging phan ng; tuy nhién, vi du, toluen, benzen tetrahydrofuran, 1,4-
dioxan, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit,
hozc hdn hop dung méi ctia n6 déu 1a thich hop.

Nhiét d6 phan tng thudng ndm trong khoang tir -78°C dén 200°C, va tét hon
1a ndm trong khoang tir 0°C dén 50°C. Thoi gian phan (mg thuong nim trong khoang
tir 5 phut dén 3 ngay, va tot hon 12 ndm trong khoang tir 10 phut dén 10 gio.

Hop chét c6 cong thirc chung (VII) ma c6 thé thu dugc nhu vay duoc tach va
tinh ché bang cac phwong phép tach va tinh ché da biét, vi du, cd, cb dudi ap suat
gidm, két tinh, chiét dung moi, tai két taa, va sic ky, hodc dugc cho qua quy trinh
tiép theo ma khong cin tach va tinh ché.

(Budc 3) Budce nay 1a quy trinh diéu ché hop chét co6 cong thirc chung (VIII)
bing cach cho hop chét c6 cong thire chung (VII) phén tng véi, vi dy, kim loai
chuyén tiép va tly y bazo, trong mdi trudng cacbon monoxit v6i sy ¢6 mat cla rugu,
trong dung mdi khong cé anh hudng mot cach bét loi dén phan tng.

Trong cong thirc chung (VII), nhém ro1 chuyén duoc c6 L; 12 nguyén tix
brom hodc nguyén tir iot, va vé hop chét lién quan, san phidm c6 ban trén thi truong
¢6 thé duge st dung, hodc hop chit nay c6 thé dugc tao ra theo phuong phap da biét.

Trong quy trinh nay, ap sudt ctia cacbon monoxit thuong nam trong khoang

tir 1 at dén 10 at, va t6t hon 12 ndm trong khoang tir 1 at dén 5 at. Vé luong cta hop
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chit ruou duoc sir dung, hop chét nay co thé duogc st dung véi lugng nam trong
khoang tir 1 dén 10 mol, va t&t hon 14 nim trong khoang tir 1 dén 5 mol, so véi 1 mol
hop chét ¢ cong thtrc chung (VII). Vidu vé hop chét rugu bao gém metanol, etanol,
propanol, rugu isopropylic, dietylaminoetanol, isobutanol, 4-(2-hydroxyetyl)-
morpholin, 3-morpholinopropanol, va dietylaminopropanol.

Chét xtc tac kim loai chuyén tiép c6 thé sir dung trong quy trinh nay 13, vi
du, chit xtc tac paladi (vi du, paladi axetat, tris(dibenzylidenaxeton)dipaladi,
bis(triphenylphosphin)paladi(Il) diclorua, hodc phitc 1,1'-bis(diphenylphosphino)-
feroxen-paladi(Il) diclorua-diclometan), va néu can, phdi to (vi dy, triphenyl-
phosphin, xantphos, hodc tri-tert-butylphosphin) duoc bd sung vao d6. Lugng chit
xtic tac kim loai chuyén tiép duoc st dung c6 thé thay ddi tiy thudc vao loai chét
Xuc tac; tuy nhién, lugng sir dung thuong nim trong khoang tir 0,0001 dén 1 mol, va
tdt hon 13 nam trong khoang tir 0,001 dén 0,5 mol, so vé&i 1 mol hogp chét co cong
thire chung (VII). Luong phdi tir duge str dung thuong nam trong khoang tir 0,0001
dén 4 mol, va tét hon 13 ndm trong khoang tir 0,01 dén 2 mol, so véi 1 mol hop chit
¢ cong thirc chung (VII).

Thém vao d6, bazo c6 thé duge bd sung vao phan tng nay, néu can. Vi du vé
bazo bao gdm céc bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin,
colidin, 4-dimetylaminopyridin, N-metylmorpholin, kali tert-butyrat, natri tert-
butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit, natri hexametyldisilazit,
kali hexametyldisilazit, va butyllithi; va cac bazo vd co nhu natri hydro cacbonat,
natri cacbonat, kali cacbonat, xesi cacbonat, natri hydroxit, va natri hydrua. Luong
bazo duoc st dung thuong nam trong khoang tir 0,1 dén 50 mol, va t&t hon 14 nim
trong khoang tur 1 dén 20 mol, so v6i 1 mol hop chat ¢é cong thirc chung (VII).

Dung mdi phan Gng khong bi gi6i han cu thé mién sao dung mdi phan tmg
khong lam nging phan ung, va vi du cua nd bao gdém hydrocacbon (vi dy, benzen,

toluen, va xylen), nitril (vi dy, axetonitril), ete (vi du, dimetoxyetan, tetrahydrofuran,
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va 1,4-dioxan), rugu (vi du, metanol va etanol), dung mdi c¢6 cuc khong proton (vi
du, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va
hexametylphosphoramit), nuée, hozc hdn hgp ctia né. Thoi gian phan ng nim trong
khoang tir 0,1 dén 100 gio, va t&t hon 14 ndm trong khoang tir 0,5 dén 24 gid. Nhiét
d6 phan g nam trong khoang tir 0°C dén nhiét d tai d6 dung méi s6i, va tét hon 1a
nim trong khoang tir 0°C dén 150°C.

Sau phan tng nay, do thu dugc hdn hop cta hop chét axit carboxylic (VIII)
va dang este twong ung véi rugu duoc st dung, phan ung thiy phan duoc tién hanh
dé chuyén héa hdn hop nay thanh hop chit ¢6 coéng thirc chung (VIII). Viéc thuy
phan duogc tién hanh bing cach st dung bazo, va vi du ctia n6 bao gdbm cac bazo hiru
co nhu dietylamin, diisopropylamin, kali tert-butyrat, natri tert-butyrat, natri metoxit,
natri etoxit, lithi hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit,
va butyllithi; va cdc bazo vO co nhu natri hydro cacbonat, natri cacbonat, kali
cacbonat, xesi cacbonat, va natri hydroxit.

Dung méi phan tng khong bi gidi han cu thé mién sao dung mdi phan tng
nay khong lam nging phén tng, va vi du cia ndé bao gdbm hydrocacbon (vi du,
benzen, toluen, va xylen), nitril (vi du, axetonitril), ete (vi du, dimetoxyetan,
tetrahydrofuran, va 1,4-dioxan), ruou (vi dy, metanol va etanol), dung moi c6 cuc
khong proton (vi du, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon,
dimetyl sulfoxit, va hexametylphosphoramit), nu6c, hoic hdn hop ctia né. Thoi gian
phan tmg nim trong khoang tir 0,1 dén 100 gio, va tét hon 13 nim trong khoang tir
0,5 dén 24 gid. Nhiét d6 phan tng nam trong khoang tir 0°C dén nhiét do tai d6 dung
moi sdi, va tét hon 14 nam trong khoang tir 0°C dén 150°C.

Hop chit c6 cong thirc chung (VIII) ma c6 thé thu duoc nhu vay duoc tach
va tinh ché bang céc phwong phap tach va tinh ché da biét, vi du, ¢d, cd dudi ap suat
giam, két tinh, chiét dung moi, tai két tha, va sic ky, hodc dugc cho qua quy trinh

tiép theo ma khong can tich va tinh ché.
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(Budc 4) Buée nay 13 quy trinh didu ché hop chét c6 cong thic chung (IX)
bang cach tién hanh phan mg amit héa bang cach st dung hop chét c6 cong thic
chung (VIII) va cong thirc chung (III).

Quy trinh nay dugc tién hanh bang cach sit dung hop chét c6 cong thuc
chung (III) v6i lugng nim trong khoang tir 0,5 dén 10 mol, va tét hon 13 nim trong
khoang tur 1 dén 3 mol, so v&i 1 mol hop chét c6 cong thuc chung (VIII), véi sy ¢o
mit cta chét c6 dic phi hop hodc chét hoat hoa & dang chit phan ing amit hoa.

Dung mdi phan tng khong bi giéi han cu thé mién sao dung méi phan tmg
khong lam ngung phan Gng, va vi du, isopropanol, rugu tert-butylic, toluen, benzen,
metylen clorua, cloroform, tetrahydrofuran, 1,4-dioxan, dimetylformamit, dimetyl-
axetamit, N-metylpyrolidinon, dimetyl sulfoxit, hodc hdn hop dung méi ciia né déu
1a thich hop. Nhiét d6 phan tng thudong nim trong khoang tlr -78°C dén 200°C, va
t6t hon 1a 0°C dén 50°C. Thoi gian phan Gng thuong nam trong khoang tir 5 phit
dén 3 ngay, va tot hon 1a 5 phat dén 10 gio.

Vi du v& chit co6 dac va chat hoat héa bao gdm azit cia axit diphenyl-
phosphoric, N,N'-dixyclohexylcarbodiimit, mudi benzotriazol-1-yloxy-trisdimetyl-
aminophosphoni, 4-(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini clorua, 1-
etyl-3-(3-dimetylaminopropyl)carbodiimit, hdn hop gbm 1-etyl-3-(3-dimetylamino-
propyl)carbodiimit va 1-hydroxybenzotriazol, 2-clo-1,3-dimetyl-imidazolini clorua,
O-(7-azabenzotriazo-1-y1)-N,N,N',N'-tetrametylhexauronihexaflophosphat, 1,1-
carbonyldiimidazol, va imit ctia axit N-hydroxysucxinic.

Thém vao do, vé phan ing dugc mo ta trén day, bazo cod thé duoc bd sung
vao, néu can. Vi du vé bazo bao gdm céc bazo hitu co nhu trietylamin, diisopropyl-
etylamin, pyridin, lutidin, colidin, 4-dimetylaminopyridin, kali tert-butyrat, natri tert-
butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit, natri hexametyldisilazit,
kali hexametyldisilazit, diazabixycloundexen, diazabixyclononen, va butyllithi; va

c4c bazo vd co nhu natri hydro cacbonat, natri cacbonat, kali cacbonat, xesi cacbonat,
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natri hydroxit, v natri hydrua. Luong bd sung cta n6 nim trong khoang tir 1 dén
100 mol, va t6t hon 1a ndm trong khoang tr 1 dén 10 mol, so v&i 1 mol hop chét c6
cong thurc chung (VIII).

Hop chét c6 cong thire chung (IX) ma c6 thé thu duge nhu vy duoc tach va
tinh ché bing cic phwong phap tach va tinh ché da biét, vi du, c6, cd dudi ap suét
giam, két tinh, chiét dung moi, tai két tua, va sic ky, hodc co thé st dung trong qua

trinh didu ché hop chit (I) theo sang ché ma khong can tach va tinh ché.

Phuong phap diéu ché 3

R,
zf\
~ %k,
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LH
N { Ho M {11
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N \ (Budc 5)
A\FH

(1X)

(VI

trong d6 L3 1a nhém rdi chuyén duogc; va W, A, Y, Z, P1, Ry, Rz va R 1an lugt c6
nghia tvong ty nhu dugc xéac dinh trén day.

(Budc 5) Bude ndy 1a quy trinh diéu ché hop chit c6 cong thirc chung (IX)
bing cach cho hop chét c6 cong thic chung (VII) phan tng véi, vi du, kim loai
chuyén tiép va tily y bazo, trong mdi truong cacbon monoxit véi sy c6 mit cua hop
chét (III), trong dung mdi khong ¢6 anh hudng mot cach bét 1oi dén phan tng.

Trong cong thic chung (VII), nhom roi chuyén dugc c¢6 L3 1a nguyén tir
brom hodc nguyén tir iot, va san pham c6 ban trén thi truong cé thé duoc st dung,

hodc hop chét lién quan co th duoc tao ra theo phuong phéap da biét.
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Trong quy trinh nay, ap sudt cta cacbon monoxit nim trong khoang tir 1 at
dén 10 at, va tot hon 14 nim trong khoang tir 1 at dén 5 at.

Chét xuc tac kim loai chuyén tiép c6 thé sir dung trong quy trinh nay 13, vi
du, chit xtc tac paladi (vi du, paladi axetat, tris(dibenzylidenaxeton)dipaladi,
bis(triphenylphosphin)paladi(Il) diclorua, va phtc 1,1'-bis(diphenylphosphino)-
feroxen-paladi(Il) diclorua-diclometan, va néu can, phdi t (vi dy, triphenylphosphin,
xantphos, hodc tri-tert-butylphosphin) duoc bd sung vao d6. Luong chit xuc tac kim
loai chuyén tiép duoc st dung c6 thé thay ddi theo loai chét xuc tac; tuy nhién, lugng
st dung thudong nim trong khoang tir 0,0001 dén 1 mol, va tét hon 1a ndm trong
khoang tr 0,001 dén 0,5 mol, so v6i 1 mol hop chét c6 cong thiic chung (IX). Luong
phéi ttr duoe st dung thuong nim trong khoang tir 0,0001 dén 4 mol, va tbt hon 1a
nam trong khoang tir 0,01 dén 2 mol, so v6i 1 mol hop chét c¢6 cong thiic chung
(VID).

Thém vao d6, vé phan tng dugc mo ta trén day, bazo ¢6 thé dugc bd sung
vao, néu cin. Vi du vé& bazo bao gdm cic bazo hitu co nhu trietylamin,
diisopropyletylamin, pyridin, lutidin, colidin, 4-dimetylaminopyridin, N-metyl-
morpholin, kali tert-butyrat, natri tert-butyrat, natri metoxit, natri etoxit, lithi
hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit, va butyllithi; va
cac bazo vo co nhu natri hydro cacbonat, natri cacbonat, kali cacbonat, xesi cacbonat,
natri hydroxit, va natri hydrua. Lugng bazo dugc st dung thuong nim trong khoang
tir 0,1 dén 50 mol, va tét hon 1 ndm trong khoang tir 1 dén 20 mol, so v6i 1 mol hop
chét c6 cong thirc chung (VII).

Dung mdi phan tng khong bi giéi han cu thé mién sao dung mdi phan g
khong lam ngung phan Gng, va vi du cta nd bao gbm hydrocacbon (vi du, benzen,
toluen, va xylen), nitril (vi dy, axetonitril), ete (vi du, dimetoxyetan, tetrahydrofuran,
va 1,4-dioxan), ruou (vi du, metanol va etanol), dung moi cé cuc khdng proton (vi

du, dimetylformamit, dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, va
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hexametylphosphoramit), nu6e, hoic hdn hgp ctia n6. Thoi gian phan tng nim trong
khoang tir 0,1 dén 100 gid, va t6t hon 1a nim trong khoang tir 0,5 dén 24 gio. Nhiét
do phan tng nam trong khoang tir 0°C dén nhiét do tai d6 dung mdi soi, va tot hon 13
nim trong khoang tir 0°C dén 150°C.

Hop chit c6 cong thirc chung (IX) ma c6 thé thu duoc nhu vay duoc tach va
tinh ché bang cac phuong phap tach va tinh ché da biét, vi du, o, cd dudi ap suat
gidm, két tinh, chiét dung moi, tai két tha, va sic ky, hodc co thé st dung trong qua

trinh didu ché hop chét (I) theo sang ché ma khong can tach va tinh ché.

Phuong phép didu ché 4

Ra RS ;'Rd
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trong d6 P1, A, X, Y, Z, Ri, Rz va R3 lan luot co nghia tvong tu nhu dugc xac dinh
trén day.

(Budc 6) Bude nay la quy trinh didu ché hop chét ¢ cong thirc chung (X)
bang cach khir nhém bao vé nhém amino bao vé hop chit c6 cong thirc chung (IX).
Phuong phap khtr nhém bdo vé co thé duoc tién hanh thong thuong theo phuong
phap da biét, vi du, phuong phap dugc md ta trong Protective Nhom in Organic
Synthesis, T.W. Greene, John Wiley & sons (1981), hodc phuong phép twong duong
v6i n6. Vi du vé nhém bao vé 1a tert-butyloxycarbonyl. Trong truong hop khi nhém
tert-butyloxycarbonyl dugc st dung lam nhém bao v¢, viéc khir nhém bao vé trong

diéu kién axit 1a dugc wu tién, va vi du vé axit bao gom axit clohydric, axit axetic,
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axit trifloaxetic, axit sulfuric, axit metansulfonic, va axit tosylic. Theo cach khéc,
viéc khir nhom bao vé bﬁng cach st dung axit Lewis la cling dugc uu tién, va vi du
clia né bao gdm trimetylsilyliot va phitc bo triflorua-dietyl ete. Lugng axit dugc st
dung t6t hon 14 ndm trong khoang tir 1 dén 100 mol so v6i 1 mol hop chat (IX).

Dung mo6i dugc st dung trong phan tng co6 thé 13 dung moi bit ky mién sao
né khong c6 anh hudéng mot ciach bét loi dén phan tmg, va vi du, ruou (vi du,
metanol), hydrocacbon (vi du, benzen, toluen, va xylen), hydrocacbon halogen héa
(vi du, metylen clorua, cloroform, va 1,2-dicloetan), nitril (vi du, axetonitril), ete (vi
du, dimetoxyetan va tetrahydrofuran), dung moéi c6 cuc khong proton (vi du, N,N-
dimetylformamit, dimetyl sulfoxit, va hexametylphosphoramit), hoac hdn hop ctia né
la duoc st dung. Thoi gian phan Ung nim trong khoang tir 0,1 dén 100 gio, va tot
hon 12 ndm trong khoang tir 0,5 dén 24 gio. Nhiét do phan tng nim trong khoang tir
0°C dén 120°C, va tbt hon 1a ndm trong khoang tir 0°C dén 90°C.

Hop chét ¢ cong thirc chung (X) ma ¢6 thé thu dugce nhu vay duge tach va
tinh ché bing cac phuong phap tach va tinh ché da biét, vi du, cd, cd dudi ap suit
giam, két tinh, chiét dung moi, tai két tha, va sic ky, hodc c6 thé duge cho vao quy
trinh tiép theo ma khong can tach va tinh ché.

(Budc 7) Budc nay la quy trinh diéu ché hop chét theo sang ché c6 cong
thirc chung (I), bang cach tién hanh phan g amit hoa gitta hop chét c6 cong thirc
chung (X) va axit carboxylic ¢c6 Y-COOH hodc axit halogenua c6 Y-C(=O)-L (trong
do6 L 1a nguyén tu clo hodc nguyén tir brom).

Khi axit carboxylic c6 Y-COOH dugc sit dung & dang chét phan ing amit
hoa, phan ing amit héa dugc tién hanh bang cach st dung 0,5 dén 10 mol, va tét hon
1a 1 dén 3 mol, axit carboxylic so v4i 1 mol hgp chét c6 cong thirc chung (X), v6i su
c6 mit cia chit cd dic phu hgp. Trong khi do, vé axit carboxylic lién quan, san
pham c6 béan trén thi trudng co thé duogc st dung, hodc axit carboxylic nay co6 thé

duoc tao ra theo phuong phap da biét.
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Dung mdi phan tng khéng bi giéi han cu thé mién sao dung méi phan tng
khong lam ngung phan Gng, va vi du, isopropanol, rugu tert-butylic, toluen, benzen,
metylen clorua, cloroform, tetrahydrofuran, 1,4-dioxan, dimetylformamit,
dimetylaxetamit, N-metylpyrolidinon, dimetyl sulfoxit, hoic hdn hop dung mdi cta
n6 déu 1a thich hop. Nhiét do phan tng thuong nim trong khoang tir -78°C dén
200°C, va t6t hon 1a nim trong khoang tir 0°C dén 50°C. Thoi gian phan Gmg thuong
nim trong khoang tir 5 phat dén 3 ngay, va tét hon 1a nim trong khoang tir 5 phut
dén 10 gio.

Vi du v& chét c6 dic bao gdm azit cia axit diphenylphosphoric, N,N'-
dixyclohexylcarbodiimit, mubi benzotriazol-1-yloxytrisdimetylaminophosphoni, 4-
(4,6-dimetoxy-1,3,5-triazin-2-yl)-4-metylmorpholini  clorua, 1-etyl-3-(3-dimetyl-
aminopropyl)carbodiimit, hdn hop gbm 1-etyl-3-(3-dimetylaminopropyl)carbodiimit
va 1-hydroxybenzotriazol, 2-clo-1,3-dimetylimidazolini clorua, va O-(7-azabenzo-
triazo-1-y1)-N,N,N',N'-tetrametylhexauroni hexaflophosphat.

Thém vao do, vé phén ng, bazo ¢ thé dugc bd sung vao, néu can. Vi du vé
bazo bao gém céac bazo hitu co nhu trietylamin, diisopropyletylamin, pyridin, lutidin,
colidin, 4-dimetylaminopyridin, kali tert-butyrat, natri tert-butyrat, natri metoxit,
natri etoxit, lithi hexametyldisilazit, natri hexametyldisilazit, kali hexametyldisilazit,
va butyllithi; va cic bazo v6 co nhu natri hydro cacbonat, natri cacbonat, kali
cacbonat, xesi cacbonat, natri hydroxit, va natri hydrua. Luong bd sung cta nd nim
trong khoang tir 1 dén 100 mol, va t5t hon 13 ndm trong khoang tir 1 dén 10 mol, so
v6i 1 mol hop chét ¢ cong thire chung (X).

Khi axit halogenua c6 Y-C(=0)-L (trong d6 L 1a nguyén tir clo hodc nguyén
t brom) duoc sit dung lam chat phan Gmg amit héa, phan ing nay dugc tién hanh
béng cach st dung 0,5 dén 5 mol, va tét hon 13 0,9 dén 1,1 mol, axit halogenua so
v6i 1 mol hop chit co cong thire chung (X). Trong khi do, vé axit halogenua lién

quan, san pham c6 ban trén thi trudng c6 thé duoc st dung, hoic axit halogenua nay
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¢6 thé duoc tao ra theo phwong phap da biét.

Dung modi phan tng khong bi gidi han cu thé mién sao dung mdi phan tng
khong lam nglmg phan Ung, va vi dy, nudc, toluen, benzen, metylen clorua,
cloroform, tetrahydrofuran, axetonitril, 1,4-dioxan, dimetylformamit, dimetyl-
axetamit, N-metylpyrolidinon, hoic hdn hgp dung méi cua né déu 1a thich hop.
Nhiét d6 phan tmg thudng nim trong khoang tir -78°C dén 200°C, va t6t hon 1a nim
trong khoang tir -20°C dén 50°C. Thoi gian phan (g thuong nim trong khoang tir 5
phtt dén 3 ngay, va tt hon 1a nim trong khoang tlr 5 phit dén 10 gio.

Thém vao d6, vé& phan tmg duoc mod ta trén day, bazo ¢ thé duge bd sung
vao, néu cin. Vi du vé bazo bao gdm cac bazo hitu co nhu trietylamin, diiso-
propyletylamin, pyridin, lutidin, colidin, 4-dimetylaminopyridin, kali tert-butyrat,
natri tert-butyrat, natri metoxit, natri etoxit, lithi hexametyldisilazit, natri hexa-
metyldisilazit, kali hexametyldisilazit, va butyllithi; va cdc bazo v6 co nhu natri
hydro cacbonat, natri cacbonat, kali cacbonat, xesi cacbonat, natri hydroxit, va natri
hydrua. V& luong bd sung, bazo c6 thé sir dung v6i lugng nim trong khoang tir 1 dén
100 mol, va tét hon 1a nim trong khoang tir 1 dén 10 mol, so v6i 1 mol hop chat c6
cdng thirc chung (X).

Hop chét c¢6 cong thirc chung (I) ma ¢6 thé thu duoc nhu vay co thé duge
tach va tinh ché bing cac phuong phap tich va tinh ché da biét, vi du, cd, c6 dudi 4p

suat giam, ket tinh, chiét dung moi, tai két tia, va sic ky.

Phuong phap diéu ché 5
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trong do P1, W, A, Y, Z, Ri, Ro va Rs lan luot c6 nghia tuong tu nhu dugc xac dinh

trén day.
(Budc 8 va Bude 9)

Céc bude nay 1a cac quy trinh didu ché hop chét

bing cach cho hop chat c6 cong thirc chung (VIII) tham gia cic quy trinh twong tu

v6i Phuong phép diéu ché 4, cac Bude 6 va 7.

(Budc 10) Budce nay 1a quy trinh diéu ché hop chét c¢6 cong thirc chung (I)

bang cach cho hop chit c6 cong thirc chung (XII) tham gia cdc quy trinh twong ty

v6i Phuong phap diéu ché 2, Budrc 4.

Hop chét c6 cong thirc chung (I) ma c6 thé thu dugc nhu vay c6 thé duge

tach va tinh ché bang cac phwong phap tach va tinh ché da biét, vi du, co, cd dudi ap

suat giam, két tinh, chiét dung mai, tai ket tia, va sac ky.

Phuong phéap diéu ché 6
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(Budc 11) Bube nay 1a quy trinh didu ché hop chit c6 cong thirc chung
(XIII) qua phan Gng amit hoa gilta hop chit c6 cong thuc chung (X) va axit
carboxylic c6 "Chét lién két-CH=CH-COOH" hoic axit halogenua c6 "Chét lién két-
CH=CH-CO-L" (trong d6 L 1a nguyén ti clo hodc nguyén tu brom). Phan ing nay
céthéduqcﬁénhanhbéngcédlﬂmnlkh&)Phucngphép(ﬁéuché4,Budc7.

Mong mubn 13 don vi chat lién két nay chua, & phan ndi don vi Chét thong
béo va hop chat ndy, nhém chirc ma cé chiéu dai va dic tinh phit hop ma khong anh
huong modt cach dang ké dén profin ctia hop chét, va c6 kha ning mo rong don vi
Chét thong bao. Vi du vé& don vi Chat lién két bao gdm:

A SO

N S<
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(Budc 12) Bude nay 1a phan tng tong hop hop chat miu do c6 cong thic
chung (XIV) bing cach mé rong don vi Chét thong bao thanh hop chét c6 cong thirc
chung (XIII). Phan trng nay co thé dugc tién hanh bing cach chon loc, vi dy, alkyl
héa hodc amit hoéa tiy thudc vao loai Chit lién két va Chét thong bao, va cac phan
g nay c6 thé dwoc tién hanh bang cach 1an luot tham khao Phuong phap diéu ché 2,
Budce 2 va Phuong phéap diéu ché 4, Budc 7.

Pon vi Chit thong bao 1a vi tri du dinh dé tao diéu kién cho viéc phat hién
trang thai gin két véi BTK bang cach st dung cac k¥ thuat héa sinh (vi du, phat
quang va huynh quang), bing viéc ddng xtr Iy hop chit mau do chira don vi Chét
thong bdo bang, vi du, miu trong mau hodc trong 14 lach, hodc bang viéc dong xtr Iy
hop chit mau do bang dich chiét té bao c6 ngudn gdoc tlr, vi du, méu hodc 1 lach.
Mong mubn 12 don vi Chét thong bao chirta nhém chirc cé thé nbi duogc véi don vi
Chét lién két, vi du, alkyl hoa hodc amit héa nhu duge md ta trén day. Vé don vi
Chét théng béo, vi du, BODIPY (nhén hiéu da ding ky) FL, BODIPY (nhan hiéu da
diang ky) R6G, BODIPY (nhén hiéu da dang ky) TMR, BODIPY (nhan hi¢u da dang
ky) 581/591, va BODIPY (nhdn hiéu da dang ky) TR dugc st dung lam vat mang

huynh quang, va vi du, biotin dugc st dung lam nhém gan két.

Phuong phap diéu ché 7
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trong d6 L3 1a nhom ro1 chuyén duogc; va P1, W, A, Y, Z, Ri, Ro va R3 lan luot c6
nghia trong tu nhu dugce x4c dinh trén day.

(Cac Buéce 13 va 14)

Céac bude nay 1a cac quy trinh didu ché hop chét c6 cong thirc chung (XV)
bang cach cho hop chét ¢6 cong thirc chung (VII) tham gia cdc quy trinh twong tu
v6i Phuong phép diéu ché 4, cac Budc 6 va 7.

(Budc 15)

Budge nay 1a quy trinh didu ché hop chét c6 cong thiic chung (1) bang cach
cho hop chét c¢6 cong thire chung (XVI) tham gia cac quy trinh tuong tu véi Phuong
phap diéu ché 3, Bude 5.

Hop chat c¢6 cong thirc chung (I) ma c6 thé thu duoc nhu vay c6 thé dugc
tach va tinh ché bang cac phuong phép tach va tinh ché da biét, vi du, ¢o, co dudi ap
suét giam, két tinh, chiét dung moi, tai Kkét tha, va sic ky.

Lién quan dén cac Phuong phap diéu che tir 1 dén 7, doi v6i nhém amino,
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nhom imino, nhom hydroxyl, nhom carboxyl, nhém carbonyl, nhém amit, va nhém
chirc c6 proton hoat dong, nhu indol, c6 thé st dung chét phan Gng dugc bdo vé &
cac bude phit hop trong cac phuong phap didu ché khac nhau, hozic nhém bao vé c6
thé duoc dua vao nhém chuc lién quan theo phuong phép thong thuong, va sau do
nhém bao vé ¢6 thé dugc loai bo.

Thuéat nglt “nhém bao vé cho nhom amino hodc nhém imino" khong bi gidi
han cu thé mién sao nhém nay c6 chirc nang cua nd, va vi du cua no bao gém, vi du,
nhom aralkyl nhu nhom benzyl, p-metoxybenzyl, nhém 3,4-dimetoxybenzyl, nhoém
o-nitrobenzyl, nhém p-nitrobenzyl, nhém benzhydryl, nhém trityl, va nhém coumyl;
vi du, nhém alkanoyl thdp nhu nhém formyl, nhém axetyl, nhém propionyl, nhém
butyryl, nhém pivaloyl, nhém trifuloroaxetyl, va nhém tricloaxetyl; vi du, nhém
benzoyl; vi du, nhom arylalkanoyl nhu nhém phenylaxetyl va nhém phenoxyaxetyl,
vi du, nhém alkoxycarbonyl thip nhu metoxycarbonyl, nhém etoxycarbonyl, nhom
propyloxycarbonyl, va nhom tert-butoxycarbonyl; vi du, nhom aralkyloxycarbonyl
nhu nhém p-nitrobenzyloxycarbonyl va nhém phenetyloxycarbonyl; vi du, nhom
alkylsilyl thdp nhu nhém trimetylsilyl va nhom tert-butyldimetylsilyl; vi du, nhém
tetrahydropyranyl; vi dy, nhom trimetylsilyletoxymetyl; vi du, nhém alkylsulfonyl
thap nhu nhom metylsulfonyl, nhém etylsulfonyl, va nhom tert-butylsulfonyl; vi du,
nhém alkylsulfinyl thdp nhu nhém tert-butylsulfinyl; vi du, nhém arylsulfonyl nhu
nhém benzensulfonyl va nhom toluensulfonyl; va vi dy, nhém imit nhu nhém
phthalimit. Cu thé, nhom trifloaxetyl, nhom axetyl, nhom tert-butoxycarbonyl, nhém
benzyloxycarbonyl, nhém trimetylsilyletoxymetyl, va nhém coumyl nhom la dugc
uu tién.

Thuét ngit “nhom bao vé cho nhom hydroxyl" khong bi gidi han cu thé mién
sao nhom bao vé nay c¢é chirc ndng cia nd, va vi du cta n6 bao gdm nhom alkyl thip
nhu nhém metyl, nhém etyl, nhém propyl, nhom isopropyl, va nhom tert-butyl; vi du,

nhom alkylsilyl thip nhu nhém trimetylsilyl va nhom tert-butyldimetylsilyl; vi du,
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nhém alkoxymetyl thip nhu nhém metoxymetyl va nhém 2-metoxyetoxymetyl; vi
du, nhém tetrahydropyranyl; vi du, nhém trimetylsilyletoxymetyl; vi du, nhém
aralkyl nhu nhém benzyl, nhém p-metoxybenzyl, nhém 2,3-dimetoxybenzyl, nhom
o-nitrobenzyl, nhém p-nitrobezyl nhém, va nhém trityl; va vi du, nhém axyl nhu
nhom formyl, nhém axetyl, va nhom trifloaxetyl. Cu thé, vi du, nhém metyl, nhém
metoxymetyl, nhém tetrahydropyranyl, nhém trimetylsilyletoxymetyl, nhom tert-
butyldimetylsilyl, va nhém axetyl la dugc uu tién.

Thuét ngit “nhém bao v€ cho nhdm carboxyl" khong bi gidi han cu thé mién
sao nhém bao vé nay co6 chirc nang ctia nd, va vi du ciia n6 bao gdm nhom alkyl thdp
nhu nhom metyl, nhoém etyl, nhom propyl, nhéom isopropyl, va nhém tert-butyl; vi du,
nhém halo-alkyl thép nhu nhom 2,2,2-tricloetyl; vi dy, nhém alkenyl thép chéng han
nhém alyl; vi du, nhom trimetylsilyletoxymetyl; va vi du, nhém aralkyl nhu nhom
benzyl, nhom p-metoxybenzyl, nhém p-nitrobenzyl, nhém benzhydryl, va nhém
trityl. Cu thé, vi du, nhém metyl, nhom etyl, nhém tert-butyl, nhém alyl, nhom
benzyl, nhom p-metoxybenzyl, va nhom trimetylsilyletoxymetyl 1a dugc uu tién.

Thuat ngit “nhém bao vé€ cho nhom carbonyl" khong bi gidi han cu thé mién
sao nhom bao vé nay c6 chirc nang clia nod, va vi du cua nd bao gbdm ketal va axetal
nhu etylen ketal, trimetylen ketal, dimetyl ketal, etylen axetal, trimetylen axetal, va
dimetyl axetal.

Phuong phép loai bé nhom bdo vé co thé thay dbi tiry thudc vao loai nhém
bao vé tuong tng va do bén cua hop chét dich. Tuy nhién, vi dy, viéc loai bé nhém
béo vé duoc tién hanh theo cic phuong phip dugc md ta trong Tai liéu (xem
Protective Nhom in Organic Synthesis, 3 Ed., T.W. Greene, John Wiley & Sons,
1999) hodc cac phuong phap tuong dwong voi no, vi du, bing phuong phép thuc
hién viéc phén ly trong dung moi bang cach sir dung axit hodc bazo, nghia 13, vi dy,
dua 0,01 mol dén mot lugng du 16n cua axit, tdt hon 1a axit trifloaxetic, axit formic

hodc axit clohydric; hodc lugng mol tuong duong dén mét luong du 16m cia bazo,
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t6t hon 1 kali hydroxit hodic canxi hydroxit, trd nén co tac dung; hoic bang cach khir
hoa hoc st dung, vi dy, phttc kim loai hydrua, hodc béng cach khur béng xuc tac su
dung, vi du, chét xuc tac paladi-cacbon hodc chét xuc tac Raney niken.

Hop chét theo sang ché c6 thé tach duge va tinh ché mot cach d& dang bang
cac phuong phap tach thong thuong. Vi du vé cic phuong phap nay bao gém chiét
dung moi, tai két tinh, sic ky 16ng hiéu ning cao pha dio dé phan doan, sic ky cot,
va sic ky 16p mong dé phan doan.

Trong truong hop khi hop chét theo sang ché c6 cac chat ddng phan nhu céc
chét ddng phan quang hoc, cac chit dong phan 1ap thé, cic chit ddng phan ving va
céc chat ddng phan hinh hoc, hdn hop cia cac chit ddng phan bat ky 1a déu dugc bao
ham trong hop chit theo sang ché. Vi du, khi hop chit theo sang ché c6 cac chat
ddng phan quang hoc, cic chit dong phan quang hoc phéan giai duoc tir raxemat 13
cling dugc bao ham trong hop chét theo sang ché. Cac chit dong phan nay c6 thé thu
duoc dudi dang hop chat riéng biét bang k§ thuat tong hop di biét va k§ thuat tach
(vi du, co, chiét dung mbi, sic ky cot, va tai két tinh).

Hop chét theo sang ché hodc mudi ctia né cé thé 1a tinh thé, va cho du dang
tinh thé nay la dang don hodc hdn hop da hinh, cac tinh thé nay cling dugc bao ham
trong hop chit sang ché hodc mubi ctia né. Tinh thé c6 thé dugce tao ra bang cach ap
dung phuong phap két tinh da biét, va thuc hién két tinh. Hop chit theo sang ché
hodc mudi ciia né c6 thé 1a solvat (vi du, hydrat) hodc c6 thé 1a khong phai solvat, ca
hai dang nay déu dugc bao ham trong hop chit theo sang ché hodc mudi ctia né. Hop
chét duge danh ddu bang chit déng vi (vi dy, *H, 'C, ¥S, va '%°T) 1a ciing dugc bao
ham trong hop chét theo sang ché hoic mudi ctia no.

Tién duoc chét cia hop chét theo sang ché hodc mubi cia n6 ding dé chi
hop chét ¢o thé chuyén héa thanh hop chit theo sang ché hoic mudi cta no, 14 két
qué clia phan ing gdy ra bdi enzym hodc axit trong da day trong co thé sdng trong

céc diéu kién sinh ly, nghia 1a, hop chit hoat dong nhu enzym, vi du, oxy hoa, khir
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hodc thily phan va chuyén hoa thanh hop chat theo sang ché hodc mudi ctia né, hoic
hop chét gay ra, vi du, viéc thily phan by bang axit trong da day va chuyén héa thanh
hop chét theo sang ché hodc mubi cta nd. Thém vao dé, tién duoc chét cua hop chét
theo sang ché hodc mudi ctia né ciing c6 thé 1a hop chit ma chuyén hoa thanh hop
chét theo sang ché hodc mubi cua né trong céc diéu kién sinh ly dugc mo ta trong
Hirokawa Shoten Annual of 1990 "Iyakuhin no Kaihatsu (Development of
Pharmaceutical Products)", Vol. 7, Molecule Design, pp. 163-198.

Mubi ciia hop chét theo sang ché c6 nghia 1a mudi ma thudong duoc st dung
trong linh vyc hoa hitu co, va vi du cia né bao gém mubi nhu mudi cong bazo Kkét
hop véi nhém carboxyl trong truong hop khi hop chét theo sang ché c6 nhom
carboxyl twong (mg; va mubi cong axit két hop véi nhém amino hodc nhém di vong
bazo trong truong hop khi hop chét theo sang ché c¢6 nhém amino hodc nhém di
vong bazo tuong ung.

Vi du vé mubi cong bazo bao gém, vi du, mudi kim loai kiém nhu mubi
natri va mudi kali; vi du, mudi kim loai thé nhu mudi canxi va mudi magie; vi du,
mudi amoni; va vi du, mubi amin hitu co nhu mudi trimetylamin, mubi trietylamin,
mudi dixyclohexylamin, mudi etanolamin, mudi dietanolamin, mubi trietanolamin,
mudi procain, va mudi N,N'-dibenzyletylendiamin.

Vi du vé mubi cdng axit bao gém, vi dy, mudi axit vo co nhu hydroclorua,
sulfat, nitrat, phosphat, va perclorat; vi du, mudi axit hitu co nhu axetat, format,
maleat, tartrat, xitrat, ascorbat, va trifloaxetat; va vi du, mudi axit sulfonic nhu
metansulfonat, isetionat, benzensulfonat, va p-toluensulfonat.

Hop chét theo séng ché hoic mudi ciia n6 c6 hoat tinh trc ché BTK mét cach
m§ man, va 1a hitu ich dé 1am thubc chéng khéi u. Thém vao dé, hop chat hoic mubi
ctia n6 ¢6 tinh chon loc véi BTK mdt cach m§ mén, va ¢6 uu diém lam giam ca cac
tac dung phu bat loi do viée trc ché cac kinaza khac gay ra.

Hop chét theo sang ché hodc mubi ciia né c6 hoat tinh tc ché BTK mot cach
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m§y man. "BTK” theo sang ché bao gdm BTK ciia dong vat c6 vi 1a ngudi hodc
khong phai nguoi, va t6t hon 1a BTK ciia ngudi. Ngoai ra, thuat ngit "BTK" bao gdm
cac dang dong phan dic biét.

Thém vao dé, do hoat tinh rc ché BTK mot cach m¥ man cua no, hop chét
theo sang ché hoic mudi ctia né 1a hitu ich dé lam thubc dé phong ngira hodc diédu tri
céc bénh lién quan dén BTK. Thuét ngit “cac bénh lién quan dén BTK" bao gdm cic
bénh dugc lam gidm ty 1€ méc phai va thuyén giam, lam diu va/hodc phuc hdi hoan
toan cac triéu ching, két qua 13 x6a bd, ngin chin va/hoic tc ché chirc ning cia
BTK. Vi du v& c4c bénh nay bao gdm ung thu va khdi u, nhung cic bénh khong chi
bi giéi han & cac bénh nay. Khong c6 giéi han cu thé vé ung thu va khéi u dich, va vi
du cta n6 bao gdm ung thu biéu md (vi du, ung thu hé hd hép, ung thu dudong da
day-rudt, ung thu hé sinh san, va ung thu hé bai tiét), sacom, khdi u hé tao mau, khéi
u hé than kinh trung wong, va khéi u than kinh ngoai bién. Vi du duge uu tién 1a khdi
u hé tao mau (vi du, bénh bach cau, bénh da u tiy, va u lympho 4c tinh). Thém vao
do, khong cé gidi han cu thé v& loai co quan phat trién khéi u, va vi du ctia n6 bao
gdm ung thur biéu md dau va cd, ung thu thuc quan, ung thu da day, ung thu rudt két,
ung thu tryc trang, ung thu gan, ung thu tui mat/6ng mét chu, ung thu dng din mat,
ung thu tuyén tuy, ung thu phéi, ung thu vii, ung thu budng tring, ung thu cd, ung
thu t& cung, ung thu thin, ung thu bang quang, ung thu tuyén tién liét, khdi u tinh
hoan, sacom xuong/mo mém, khéi u huyét hoc, bénh da u tiy, ung thu da, khdi u ndo,
va ung thu trung biéu mé. Vi du dugc uu tién v& khéi u hé tao mau bao gdbm bénh
bach cau cép tinh, bénh bach cau tiy bao cép tinh, bénh bach cau tao lympho bao
cAp tinh, bénh bach cdu tily xuwong man tinh, u lympho tao lympho bao, ung thu ting
sinh tiy, bénh bach ciu lympho bao man tinh, u lympho lympho bao nhé, hoi chiung
loan san tiy, u lympho ¢6 nang, u lympho MALT, u lympho ving mép, u lympho
twong bao, bénh macroglobulin huyét, u lympho té bao vé dai ndo, lympho té bao B

16n lan toa, u lympho Burkitt, u lympho té bao NK/T ngoai hach, u lympho Hodgkin,
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va bénh da u tiy. Déc biét 1a vi du dugc uu tién bao gém khéi u huyét hoc nhu bénh
bach ciu/u lympho tao lympho bao B, u lympho c6 nang, u lympho té bao vo dai nio,
u lympho té bao B ving ria thé nang ciia hach, lympho té bao B 16n lan téa, u
lympho Burkitt, bénh bach cau lympho bao man tinh, u lympho lympho bao nhd,
bénh macroglobulin huyét, u lympho té bao NK/T ngoai hach, u lympho Hodgkin,
hoi chirng loan san tiy, bénh bach cdu tiy xwong cép tinh, va bénh bach cAu lympho
bao cép tinh.

Trong truong hop st dung hop chit theo sang ché hoic mudi cia nd duéi
dang thube, mot sd dang lidu c6 thé dugce st dung theo muc dich phong nglra hodc
diéu tri bz:ing cach két hop v6i chét mang duoc dung, néu can. Dang lidu nay co thé,
Vidu,hichéphénldungquadubngnﬂéng,chéphénlﬁéngchéphénldangthuécdan,
thudc ma, va miéng dan bt ky. Cac dang lidu co thé 1an luot duge tao ra béng cac
cac phuong phap bao ché thuong duoc sir dung va da duge chuyén gia trong linh vue
nay biét dén.

[0144]

'Véchétnmngduchun&lnétséch&nnanghﬁucolm@cvécothubngduqc
sir dung lam nguyén liéu bao ché 1a duoc str dung, va chit mang dugc dung duge két
hqp,vidu,dudidangté,duqc,chétkétcﬁnh,chétgéyrﬁ,chétb@itnnh‘vachétbao
trong ché pham ran; va dudi dang dung moi, chét trg gitp hoa tan, chét tao huyén
pht, chat ding treong, chat diéu chinh d6 pH, chit dém, va chét giam dau trong ché
pham 16ng. Thém vao do, néu cn, cac chét phu gia bao ché chéng han nhu chét khir
tring, chét chdng oxy hoa, chit tao mau, chit tao mui/hwong, va chét on dinh cling
6 thé dugc str dung.

Vi du v& t4 duoc bao gdm lactoza, sucroza, D-mannitol, tinh bot, xenluloza
dang tinh thé, va canxi silicat.

Vi du v& chét két dinh bao gdbm hydroxypropyl xenluloza, metyl xenluloza,

polyvinylpyrolidon, bt duong, va hypromeloza.
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Vi du vé chit giy rd bao gbém natri tinh bot glycolat, carmeloza canxi,
croscarmeloza natri, crospovidon, hydroxypropyl xenluloza dugc thé thip, va tinh
bot gelatin hoa mot phan.

Vi du vé& chét bdi tron bao gdm bot talc, magie stearat, este ctia axit béo
sucroza, stearic axit, va natri stearyl fumarat.

Vi du vé chit bao bao gdm etyl xenluloza, aminoalkyl metacrylat copolymer
RS, hypromeloza, va sucroza.

Vi du v& dung mdi bao gdm nudc, propylen glycol, va nuéec mudi sinh 1y.

Vi du vé chét trg gitip hoa tan bao gdm polyetylen glycol, etanol, o-
xyclodextrin, Macrogol 400, va Polysorbate 80.

Vi du v& chit tao huyén phi bao gdm carageen, xenluloza dang tinh thé,
carmeloza natri, va diu thiu dau héa rin polyoxyetylen.

Vi du v& chit déng truong bao gdm natri clorua, glyxerin, va kali clorua.

Vi du v& chit didu chinh d6 pH va chit dém bao gdm natri xitrat, axit
clohydric, axit lactic, axit phosphoric, va natri dihydro phosphat.

Vi du vé chét giam dau bao gdm procain hydroclorua va lidocain.

Vi du vé chét khir tring bao gom etyl para-oxybenzoat, cresol, va benzalkoni
clorua.

Vi du vé chit chéng oxy hoa bao gdm natri sulfit, axit ascorbic, va vitamin E
tu nhién.

Vi du vé chét tao mau bao g61n titan oxit, iron sesquioxit, xanh da troi s6 1
an duoc, va dong diép luc.

Vi du vé chit tao mui/huong bao gém aspartam, sacarin, sucraloza, l-
menthol, va huong bac ha.

Vi du vé& chét dn dinh bao gdm natri pyrosulfit, natri edetat, axit erythorbic,
magie oxit, va dibutylhydroxytoluen.

Trong truong hgp bao ché ché phdm ran ding qua dudng miéng, ta dugc, tiry
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y ta dugc, chit két dinh, chét gdy ra, chit bdi tron, chat tao mau, va chét tao
mui/huong dugc bd sung vao hop chat theo sang ché, va tiép theo, vi du, vién nén,
vién nén dugc bao, ché phdm dang hat, ché pham dang bot, va ché phidm vién nang
c6 thé duoc tao ra bang cac phuong phép théng thurong.

Trong truong hop bao ché ché phim tiém, chét diéu chinh d6 pH, chét dém,
chét én dinh, chit ding truong, va chét giy té tai chd dugc bd sung vao hop chit
theo sang ché, va ché phim tiém duéi da, trong bép va trong tinh mach c6 thé dugc
tao ra bang cac phuong phap thong thuong.

Luong hop chét theo sang ché duogc két hop vao mot sd dang lidu don vi c6
thé thay dbi tuy thudc vao triéu ching ctia bénh nhan dwoc dung hop chét nay, hodc
tuy thudc vao dang ché phim; tuy nhién, thudng mong mudn 12 didu chinh luong nay
nam trong khoang tir 0,05 dén 1000mg trong ché phiam dung qua dudng miéng, tlr
0,01 dén 500mg trong ché phim tiém, va tir 1 dén 1000mg & ché phim dang thudc
dan, trén moi dang liéu don vi.

[0148]

Thém vao dé, lugng diung mdi ngay cla thudc c¢6 dang lidu dugc mo ta trén
day c6 thé thay dbi theo vi du, triéu chung, thé trong, tudi va gidi tinh ctia bénh nhan,
va khong thé dugc xac dinh mot cach bura bai. Tuy nhién, lugng ding co thé duoc sir
dung thuong véi lugng nam trong khoang tir 0,05 dén 5000mg, va tét hon 14 nim
trong khoang tu 0,1 dén 1000mg, trong mdt ngay d6i v6i nguoi 16n (thé trong: 50
kg), va tot hon 1a ding ching mot 1an mdt ngay, hodc duge chia thanh céac phén nhé
tir 2 dén 3 lan.

Vi du thwe hién sang ché

Duéi day, sang ché s& duge md ta cu thé hon bang cac vi dy, nhung sang ché
khong chi gidi han ¢ céc vi du nay.

V& céac chét phan tng dugc sit dung trong cac vi du, trir khi ¢6 quy dinh khéc,

cac san pham c6 ban trén thi truong dugc st dung. Doi véi sdc ky cdt silicagel,
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PURIF-PACK (nhan hiéu da ding ky) SI do Schott Moritex Corp. san xuit, cot nhdi
silic oxit KP-Sil (nhn hiéu da ding ky) do Biotage AB san xuét, hodc c6t nhdi silic
oxit HP-Sil (nhan hiéu d4 dang ky) do Biotage AB san xuit duoc st dung. Dbi voi
sdc ky cot silicagel bazo, NH PURIF-PACK (nhén hiéu da dang ky) do Moritex Corp.
san xuét, hodc ¢t nhdi KP-NH (nhan hiéu da dang ky) do Biotage AB san xuit dugc
str dung. Ddi v6i sic ky 16p moéng dé phan doan, KIESELGEL TM60F254, Art. 5744
do Merck KGaA san xuét, hoic dia 60F254 silicagel NH2 do Wako Pure Chemical
Industries, Ltd. san xuét duoc st dung. PhénmR dugc do bang cach sir dung quang
phé ké AL400 (400 MHz; JEOL, Ltd.), MERCURY400 (400 MHz; Agilent
Technologies, Inc.), hodc quang phd ké INOVA400 (400 MHz; Agilent Technologies,
Inc.) dugc lip doan do OMNMR (Protasis Corp.), va biang cach st dung
tetrametylsilan 1am chét noi chuén trong trudng hop khi dung mdi terri hoa chira
tetrametylsilan, trong khi trong truong hop khac, sir dung dung mdinmR 1am chét
ndi chudn. TAt ca céc tri s6 & dugc tinh theo ppm. Phan tGng trong 16 vi séng dugc
tién hanh bang cach sir dung loai DISCOVER S do CEM Corp san xuét.

Phé LCMS duge do bing cach st dung ACQUITY SQD (loai mach bén
cuc) do Nudes Corp. san xuét trong didu kién duoc mo ta dudi day.

Cot: YMC-TRIART C18 do YMC Co., Ltd. san Xuét, 2,0x50mm, 1,9um

Phat hién MS: ESI duong tinh

Phat hi€n UV: 254nm va 210nm

Luu luong cét: 0,5 mL/phtt

Pha dong: Nudc/axetonitril (0,1% axit formic)

Luong phun: 1pL

Gradien (Bang 1)
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Thoi gian (phut) Nuéc Axetonitril
0 95 5

0,1 95 5

2,1 5 95

3,0 Dung

Thém vao do, tinh ché bang HPLC diéu ché pha dao dugc tién hanh bing
cach st dung hé didu ché do Waters Corp. san xuét trong didu kién duge md ta dudi
day.

Cot: A YMC-ACTUS TRIART C18 do YMC Co., Ltd. san xuét, 20x50 mm,
5 um, duge ndi véi YMC-ACTUS TRIART C18 do YMC Co., Ltd. san xuét 20x10
mm, 5 um, dugc st dung.

Phat hién UV: 254nm

Phét hién MS: ESI duong tinh

Luu lugng cot: 25 mL/phut

Pha dong: Nudc/axetonitril (0,1% axit formic)

Luong phun: 0,1 dén 0,5 mL

Nghia ctia cc chir viét tit dugc thé hién dudi day.

s: Vach don

d: Vach doi

t: Vach ba

q: Vach bon

dd: Cap vach doi

dt: Cép vach ba

td: BO ba vach doi

tt: BO ba vach ba

ddd: B doi cap vach doéi

ddt: B ddi cap vach ba
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dtd: Cédp b0 ba vach doi

tdd: Bg ba cédp vach doéi

m: Pa vach

br: Rong

brs: Vach don rdng

CDI: Carbonyldiimidazol

DMSO-ds: Dimetyl sulfoxit terri hoa

CDClIs: Cloroform terri hoa

CD30D: Methanol terri hoa

THEF: Tetrahydrofuran

DMEF: N,N-dimetylformamit

DMA: N,N-dimetylaxetamit

NMP: 1-Metyl-2-pyrolidinon

DMSO: Dimetyl sulfoxit

TFA: axit trifloaxetic

WSC: 1-(3-Dimetylaminopropyl)-3-etylcarbodiimit hydroclorua

HOBEt: 1-Hydroxybenzotriazol monohydrat

HATU: (Dimetylamino)-N,N-dimetyl(3H-[1,2,3]triazolo[4,5-b]pyridin-3-
yloxy)metanimini hexaflo-phosphat

DIAD: biisopropyl azodicarboxylat

TBAF: Tetrabutylamoni florua

DIPEA: Diisopropyletylamin

Boc,0: Di-tert-butyl dicacbonat

DMAP: Dimetylaminopyridin

Vi du toéng hop 1: Téng hop (R)-tert-butyl 3-(4-amino-3-iodo-1H-

pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat
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Otk

NH, |

(Buéc 1) Tdéng hop (S)-tert-butyl 3-(metylsulfonyloxy)piperidin-1-
carboxylat

20g (S)-N-Boc-3-pyridinol dugc hoa tan trong 100ml toluen, va 21ml
trietylamin va 9,2ml metansulfonyl clorua dugc bd sung vao & nhiét dd 0°C. Hon
hop nay dugc khudy trong thoi gian 1 gid trong khi lam mét bang nude da, tiép do,
etyl axetat va nuéc dugc bd sung vao, va 16p hitu co dugc tach ra. Lép hitu co nay
dugc rira bang dung dich nuée natri hydro cacbonat bdo hoa, dung dich nuéc amoni
clorua bdo hoa va nude, va tiép theo, 1am kho trén natri sulfat khan. Dung méi dugc
chung cét ra dudi 4p suét giam, va do d6, thu duoc 26,8g hop chit néu & d& muc nay
du6i dang chét rin khong mau.

(Budc 2) Téng hop (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidin-1-carboxylat

Dung dich huyén phui chira chtra 14,6g 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-
4-amin duoc téng hop bang phuong phap duoc md ta trong WO 2007/126841, 25g
(S)-tert-butyl 3-(metylsulfonyloxy)piperidin-1-carboxylat thu dugc & Budgc 1, va 69g
kali cacbonat trong 150ml DMA dugc dun nong dén 100°C, va khudy trong thoi gian
10 gid. Dung dich huyén phii nay dugc lam mat dén nhiét do trong phong, va tiép
theo, 300ml nude duge bd sung vao. Chat rin thu duoc nhu vay dugc gom bing cach
loc va rira bé‘lng nude, va chit ran nay dugc séy kho. Do d6, thu dugc 26,9g hop chét
néu & d& muc nay dudi dang chét rin mau vang. Tri sb dic tinh vat ly: m/z [M+H]"
446,2

Vi du tbng hop 2: Téng hop axit (R)-4-amino-1-(1-(tert-

butyloxycarbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
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Vi
(o
NN

e N
N(%

NH, 7 ~OH

2g (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidin-1-carboxylat thu dugc & Vi du tong hop 1, 3ml 2-dietylaminoetanol, va
158mg Pd(PPhs)>Cly dugc hoa tan trong 20ml NMP. Sau khi h¢ nay dugc lam sach
bing cacbon monoxit, va tiép theo, dung dich ndy dugc dun néng dén 120°C. Sau
khi dung dich nay dugc khudy trong thoi gian 1 gid, dung dich nay dugc lam mat
dén nhiét do trong phong. 10ml metanol dugc bd sung vao, va tiép theo, 6ml dung
dich nu6c natri hydroxit 5N dugce bo sung vao. Hon hop nay duge khudy trong thoi
gian 10 phut. Nudc dugc bd sung vao, va tiép theo, 16p nudc duge rira bang etyl
axetat. Lop nuée duge diéu chinh dén do pH=4 bing axit clohydric, va chat ran dugc
két tia nhu vay duoc gom bang cach loc, rira bing nudc, va tiép theo, sdy kho. Do
do, 1,26g hop chit néu & d& muc nay thu duoc dudi dang chéit rin mau vang nhot.
Tri sd dac tinh vat ly: m/z [M+H]" 363,1

Vi du téng hop 3: Téng hop axit (R)-4-amino-1-(1-(tert-

butyloxycarbonyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic

N
f/N | r\T‘N
N Y
OH
NH2o

(Bude 1) Téng hop (S)-tert-butyl 3-(metylsulfonyloxy)pyrolidin-1-
carboxylat

935mg (S)-(-)-N-Boc-3-pyrolidinol dugc hoa tan trong 15ml cloroform, va
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1,04ml trietylamin va 467ul metansulfonyl clorua dwoc bd sung vao trong khi 1am
mat bang nuée d4. Hon hop nay duoc khudy trong thoi gian 1,5 gid & nhiét do trong
phong, tiép do, etyl axetat va nudc duoc bd sung vao, va 16p hitu co duge tich ra.
Lé6p hitu co nay duoc rira bing dung dich nudc natri hydro cacbonat bao hoa, dung
dich nuéc amoni clorua bdo hoa, va nudc, va tiép theo, 1am kho trén natri sulfat khan.
Dung méi duoc chung cét ra dudi ap sudt giam, va do do, thu duoc 1,3g hop chét
néu & dé& muc ndy du6i dang chit dang diu khong mau. Tri s6 dic tinh vat Iy: m/z
[M+H]" 266,1

(Bu6c 2) Tdéng hop (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)pyrolidin-1-carboxylat

Huyén phi chta 20,0g 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin dugc
téng hop bang phuong phap dugc md ta trong WO 2007/126841, 23g (S)-tert-butyl
3-(metylsulfonyloxy)pyrolidin-1-carboxylat thu dugc & Budce 1, va 32g kali cacbonat
trong 200ml DMA, dugc dun néng dén 85°C, va khudy trong thoi gian 3 gid. Dung
dich thu dugc dugc lam mat dén nhiét do trong phong, va tiép theo, chét rin thu
dugc bang cach bd sung 400ml nude vao d6 duge gom bang cach loc, rira bang nude,
va tiép theo, sdy kho. Do d6, thu dugc 23,5g hop chét néu ¢ d& muc nay dudi dang
chét rin mau vang nhot. Tri s6 dac tinh vat Iy: m/z [M+H]" 431,0

(Bu6c 3) Tong hop axit (R)-4-amino-1-(1-(tert-butyloxycarbonyl)pyrolidin-
3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic

2,0g  (R)-tert-butyl  3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)pyrolidin-1-carboxylat thu dugc ¢ Budc 2 trén day, 3,1ml 2-dietylaminoetanol, va
163mg Pd(PPh3):Cl, dugc hoa tan trong 20ml NMP. Hé nay dugc lam sach bing
cacbon monoxit, va tiép theo, dun néng dén 120°C. Sau khi dung dich nay dugc
khudy trong thoi gian 1 gio, dung dich ndy dugc lam mat dén nhiét d6 trong phong,
va 10ml metanol dugc bd sung vao. Tiép d6, 6ml dung dich nuéc natri hydroxit SN

dugce bd sung vao, va hon hop nay dugc khudy trong thoi gian 10 phut. Nude duge

-70-



22458

bd sung vao, tiép d6, 16p nude dugc rira bang cloroform, va 16p nudc duge diéu
chinh dén d6 pH=4 bang axit clohydric. Chat rin dugc két tha nhu vay duoc gom
béng cach loc, rira béng nudc, va tiép theo, séy kho. Do d6, thu duoc 1,35g hop chét
néu & d& muc nay dudi dang chit rin mau vang nhot. Tri s dic tinh vat Iy: m/z
[M+H]" 349,1

Vi du téng hop 4: Tdng hop 5-xyanobenzo[d]oxazol-2-amin

NC N
o
o]

15,1g 3-amino-4-hydroxybenzonitril dugc hoa tan trong 75ml etanol va
75ml nudce, va 14,7g bromoxyan dugc bd sung timg phan nhé vao dung dich nay
trong khi 1am mat bang nuéc da. Hén hop nay duoc khudy trong thoi gian 2 gio &
nhiét do trong phong, va 1am mét bang nudc d4 mot 1an nita. 112ml dung dich nuéce
NaOH 2N duoc bd sung vao dung dich nay, va hon hop nay duoc khudy trong thoi
gian 30 phut nira. Phén 16n etanol duoc loai bé nhanh bing cach sit dung thiét bi lam
bay hoi kiéu quay, va cén dugc gom béng cach loc. Banh loc duogc rira béng nudc, va
do d6, thu duoc 12,12g hop chit néu ¢ d& muc nay. Tri s6 dic tinh vat Iy: m/z
[M+H]" 161,1

Vi du 1: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-
clobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
1)

(Budc 1) Tong hop (R)-tert-butyl-3-(4-amino-3-((5-clobenzo[d]oxazol-2-
yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat

Bé sung 50mg CDI vao dung dich huyén phil chira 94mg (R)-4-amino-1-(1-
(tert-butyloxycarbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic
axit thu duoc & Vi du tdng hop 2 trong 4ml THF, va hon hop nay dugc khudy trong
thoi gian 3 gio & nhiét do trong phong. 66mg 5-clobenzo[d]oxazol-2-amin dugc bd

sung vao trong khi lam mat bang nudc da, va dung dich THF 1,0M chta lithi
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hexametyldisilazan duge bd sung nho giot vao d6. Hon hop nay dugc khudy trong
thoi gian 30 phut trong khi lam méat bing nudc da, Iml nude duge bd sung vio, va
dung mo6i THF dugc loai bé. Chét ran thu duogc béng cach bd sung 4ml nudce dén can
duoc tach ra béng cach loc, va rira bang 5ml hexan/etyl axetat = 1/1. Do d6, thu dugc
106mg hop chét néu & dé muc nay dudi dang chit ran mau tring. Tri s6 dic tinh vat
ly: m/z [M+H]* 513,2

(Budc 2) Téng hop Hop chét vi du 1

Iml dung dich axit clohydric 4N/1,4-dioxan duoc bd sung vao 5,6mg (R)-
tert-butyl-3-(4-amio-3-(5-clobenzo[d]oxazol-2-ylcarbonyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidin-1-carboxylat thu dugc & (Budc 1), hdn hop nay duoc
khudy trong thoi gian 1 gid, va tiép theo, dung méi duoc loai bd bang cach sir dung
thiét bi lam bay hoi kiéu quay. 2ml cloroform va 7,6ul trietylamin dugc bd sung vao
cin, hdn hop nay dugc lam mat bang nudc da, va tiép theo, 0,9ul acryloyl clorua
duoc bd sung vao. Sau khi hdn hop nay duoc khudy trong thoi gian 1,5 gio, phan
ung dugc dung lai bang dung dich nudc natri bicacbonat bdo hoa, va chiét bang
cloroform. Lép hitu co nay dugce lam kho trén natri sulfat, va tiép theo, can thu dugc
sau khi loai bé dung méi dugc tinh ché bing cach sir dung cot silicagel (chét rira
giai: etyl axetat:metanol). Do d6, thu dugc 2,6mg hop chét néu ¢ dé& muc nay duéi
dang chat rin mau trang.

Vi du 2: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-
bromobenzo[d]oxazol-2-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (H¢p chét vi
du 2)

Hop chit néu & dé muc nay thu duoc duéi dang chét rin mau trang tir axit
(R)-4-amino-1-(1-(tert-butyloxycarbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic cuia Vi du tbng hop 2 va 5-bromobenzo[d]oxazol-2-amin
theo quy trinh dugc mo ta trong Vi du 1.

Vi du 3: Tong hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-(thiophen-
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2-yDbenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi
du 3)

(Buéc 1) Tong hop 5-(thiophen-2-yl)benzo[d]oxazol-2-amin

100mg 5-bromobenzo[d]oxazol-2-amin, 249mg kali phosphat, va 90mg axit
thiophen-2-ylboronic dugc tao huyén phu trong 2,5ml DME va 0,5ml nuéc. 38mg
1,1'-bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan duoc bd sung vao,
va hdn hop nay dugc birc xa & nhiét do 140°C trong 20 phut bang cach sir dung thiét
bi phan Gng vi song. Dung mdi dugc loai bé ra khoi dung dich phan Ung, va can
duoc tinh ché bang sic ky gel amin (chét rira giai: cloroform/metanol), va do d6, thu
duoc 93mg hop chét néu & dé myc nay dudi dang chét rin mau nau nhot. Tri s6 dic
tinh vat ly: m/z [M+H]" 216,8
[0173]

(Bu6c 2) Téng hop  (R)-tert-butyl-3-(4-amino-3-((5-thiophen-2-
yl)benzo[d]oxazol-2-yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-
carboxylat

B6 sung 10mg CDI vao dung dich huyén pht chita 19mg axit (R)-4-amino-
1-(1-(tert-butyloxycarbonyl)piperidin-3-yl)-1H-pyrazolo|[3,4-d]pyrimidin-3-
carboxylic thu duge ¢ Vi du tdng hop 2 trong 2ml THF, va hdn hop nay duoc khudy
trong thoi gian 2 gio & nhiét do trong phong. 17mg 5-(thiophen-2-yl)benzo[d]oxazol-
2-amin thu dugc & Buéc 1 duge bd sung vio trong khi lam maét bang nudc da, va
105ul dung dich THF 1,0M chtra lithi hexametyldisilazan dugc bd sung nhé giot vao
d6. Hon hop nay duoc khudy trong thoi gian 30 phut trong khi lam mat bang nudc da,
tiép do6, 1ml nuée dugc bd sung vao, va dung mdi THF duge loai bé. Chét rén thu
duoc béng cach bd sung 4ml nudc dén cin dugc tach ra béng cach loc, va rira béng
5ml hexan/etyl axetat = 1/1. Do d6, thu dugc 13mg chét dich dudi dang chét rin mau
nau nhot. Tri s6 dic tinh vat ly: m/z [M+H]* 561,3

[0174]
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(Buéc 3) Tong hop Hop chit vi du 3

1ml dung dich axit clohydric 4N/1,4-dioxan dugc bd sung vao 9mg (R)-tert-
butyl-3-(4-amino-3-((5-(thiophen-2-yl)benzo[d]oxazol-2-yl)carbamoyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat thu dugc & (Budc 2), hdn hop
nay duoc khudy trong thoi gian 1 gio, va tiép theo, dung mdi dugc loai bd bang cach
st dung thiét bi 1am bay hoi kiéu quay. 2ml cloroform va 12yl trietylamin dugc bd
sung vao can, hdn hop ndy dugce lam mat béng nudc da, va tiép theo, 1,3l acryloyl
clorua dugc bd sung vao. Sau khi hdn hop nay duoc khudy trong thoi gian 1,5 gid,
phan tng dugc dimg lai bing dung dich nudc natri bicacbonat bo hoa, va chiét bang
cloroform. L&p hitu co nay dugc lam khod trén natri sulfat, va tiép theo, can thu dugc
sau khi loai bo dung méi duge tinh ché bang HPLC diéu ché pha dio
(nudc/axetonitril (0,1% axit formic)). Do d6, thu dugc 2,1mg hop chét néu & dé muc
nay dudi dang chét ran mau tring.

[0175]

Vi du 4: Téng hop (R)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-
metacryloylpiperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi
du4)

Hop chit néu & dé muc nay thu dugc dudi dang chét rin mau tring theo quy
trinh dugc mod ta trong Vi du 1, bang cach st dung metacryloyl clorua thay cho
acryloyl clorua.

[0176]

Vi du 5: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(but-
2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
5)

Hop chit néu & dé muc nay thu dugc dudi dang chét rin mau tring theo quy
trinh duoc mo ta trong Vi du 1, bé‘lng cach sir dung clorua cua axit crotonic thay cho

acryloyl clorua.
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[0177]

Vi du 6: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-xyano-
benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 6)

(Buéc 1) Toéng hop (R)-tert-butyl-3-(4-amino-3-((5-xyanobenzo[d]oxazol-2-
yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat

2,32g axit (R)-4-amino-1-(1-(tert-butyloxycarbonyl)piperidin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic thu dugc & Vi du téng hop 2 dugc hoa tan
trong 25ml DMA, 2,01g CDI dugc bd sung vao, va hdn hop niy duoc khudy trong
thoi gian 1 gio 6 nhiét do trong phong. 1,12g 5-xyanobenzo[d]oxazol-2-amin dugc
bd sung vao dung dich phan tGng, va sau d6, 1,23g natri tert-butyrat dugc bd sung
vao. Hon hop nay duge khudy trong thoi gian 2 gid & nhiét do trong phong, va nuéc
dugc bd sung vao. Tiép d6, dd pH dugc diéu chinh bing dung dich axit clohydric 2N,
va nhd d6 chit rin dugc két ta ra tir d6. Chit ran nay duge gom bang cach loc va
sdy khd. Do d6, thu dwoc 2,66g hop chét néu & d& muc nay dudi dang chét rin mau
vang nhot. Tri sé dic tinh vat Iy: m/z [M+H]" 505,3

(Budc 2) Tong hop Hop chit vi du 6

2,1g (R)-tert-butyl-3-(4-amino-3-((5-xyanobenzo[d]oxazol-2-yl)carbamoyl)-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat thu dugc & Buéc 1 duoc
tao huyén phu trong 10ml diclometan, va 10ml TFA dugc bd sung vao ¢ nhiét do
trong phong. Hon hop nay dugc khudy trong thoi gian 2 gio, va tiép theo, TFA duoc
loai bé bang cach sir dung thiét bi lam bay hoi kiéu quay. Thém vao d6, cin dugc
chung cAt déng s01 v6i toluen, can duge tron véi 20ml NMP va 2ml nuée, va hon
hop nay duoc lam mat bang nuéc da. 2,88g kali cacbonat va 0,4ml acryloyl clorua
duoc bd sung vao, va hdn hop nay duge khudy trong khi 1am mét bang nuéc d4. Sau
2 gid, nude va dung dich axit clohydric 2N dugc bd sung vao dé diéu chinh dd pH,
va chit rin thu dugc nhu vdy dugc gom bing cach loc. Sau do, chét ran nay duoc

tinh ché biang séc ky silicagel (cloroform-metanol), va do do, thu dugc 0,7g chét dich
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duéi dang chit rin mau tréng.

Vi du 7: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-metoxy-
benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 7)

Hop chit néu & d& muc nay thu duoc dudi dang chét rin mau nau nhot theo
quy trinh dugc mo td trong Vi du 6, tu axit (R)-4-amino-1-(1-(tert-butyloxy-
carbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic ctia Vi du tdng
hop 2 va 5-metoxybenzo[d]oxazol-2-amin.

Vi du 8 Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-(2-
metoxyetyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop
chét vi du 8)

Hop chét néu ¢ & muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh dwoc mdé ta trong Vi du 6, tu axit (R)-4-amino-1-(1-(tert-butyloxy-
carbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d|pyrimidin-3-carboxylic cia Vi du tbng
hop 2 va 5-(2-metoxyetyl)benzo[d]oxazol-2-amin.

Vi du 9: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(oxazolo-
[4,5-b]pyridin-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 9)

Hop chit néu & d& muc nay thu dugc dudi dang chét rin mau tring theo quy
trinh duoc moé ta trong Vi du 6, to axit (R)-4-amino-1-(1-(tert-butyloxy-
carbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cua Vi du tong
hop 2 va oxazolo[4,5-b]pyridin-2-amin.

Vi du 10: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-metyl-
benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hgp chat vi du
10)

Hop chét néu & d& muc nay thu duge duéi dang chét rin mau tring theo quy
trinh dugc mod ta trong Vi du 6, tr axit (R)-4-amino-1-(1-(tert-butyloxy-
carbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cia Vi du tbng

hop 2 va 4-metylbenzo[d]oxazol-2-amin.
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Vi du 11: Tbéng hop (R)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1-(1-
metacryloylpiperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi
du1l)

Hop chit néu & dé muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh dwgc md ta trong Vi du 6, bing cach st dung (R)-4-amino-N-(5-flobenzo-
[d]oxazol-2-y1)-1-(piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit ~ thu
duoc & Vi du 12 (Budc 2), va bing cich st dung metacryloyl clorua thay cho
acryloyl clorua.

Vi du 12: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-flo-
benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du
12)

(Budc 1) Toéng hop (R)-tert-butyl-3-(4-amino-3-((5-flobenzo[d]oxazol-2-
yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat

B6 sung 895mg CDI vao dung dich chta 1,0g axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic thu
dugce ¢ Vi du tdng hop 2 trong 10ml DMA, va hdn hop nay dugc khudy trong thoi
gian 1 gio & nhiét d trong phong. 462mg 5-flobenzo[d]oxazol-2-amin dugc bd sung
vao, va 9ml dung dich THF 1,0M chtra natri tert-butyrat dugc bd sung nhé giot vao
d6. Hon hop nay dugc khudy trong thdi gian 30 phit & nhiét d§ trong phong, va tiép
theo, 10ml dung dich nuéc NaOH 1N dugc bd sung vao, va dung moi THF dugc loai
bd. Sau khi cin duoc khudy trong thoi gian 1 gid, dung dich HC1 2N va nuéc-MeOH
dugc bd sung vao dé két tiia hdn hop nay. Tiép 6, chit rin thu duge nhu vy dugc
gom béng cach loc, va do dé, 1,14g hop chit néu & dé muc nay thu dugc dudi dang
chét rin mau vang nhat. Tri s6 dac tinh vét Iy: m/z [M+H]" 497,2

(Budc 2) Tong hop (R)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1-(piperidin-
3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

3,06g (R)-tert-butyl-3-(4-amino-3-(5-flobenzo[d]-oxazol-2-ylcarbonyl)-1H-
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pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat thu dugc & Budc 1 va 5,5g
natri iodua duogc tao huyén phu trong 30ml axetonitril, va 4,7ml trimetylsilyl clorua
duoc bd sung vao & nhiét do trong phong. Hon hop nay dugc khudy trong thoi gian 1
gi®o & nhiét do trong phong, dung dich nudc natri bicacbonat bdo hoa dugc bd sung
vao, va nhd d6 chét rin dugc két tha. Sau khi hé nay dugc khudy trong thoi gian 10
phut, chét rin nay dugc gom béng cach loc va séy kho, va do d6, thu duogc 2,07g hop
chét néu & d& muc nay dudi dang chét rin mau nu nhat. Trj sé dic tinh vat ly: m/z
[M-+H]" 398,0

(Budc 3) Téng hop Hop chit vi du 12

2g (R)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1-(piperidin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit thu dugc & Budc 2 va 2,1g kali cacbonat
duoc hoa tan trong 20ml NMP va 2ml nuéc, va dung dich nay duoc khudy trong khi
lam mat bing nudc da. 0,4ml acryloyl clorua dugc bd sung vao, va hdn hop nay
dugc khudy trong thoi gian 1 gio. Nude duge bd sung vao, va d6 pH duge diéu chinh
bang axit clohydric. Chét tén duoc két tia tir d6 duge gom bang cach loc. Chat rin
gom duoc bing cach loc nhu vay dugc tinh ché bang sic ky silicagel (chét rira giai:
cloroform-metanol), va thu dugc 1,79g hop chit néu & dé muc nay dudi dang chét
rin mau tring.

Vi du 13: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(benzo-
[d]oxazol-2-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 13)

(Bu6c 1) Téng hop (R)-tert-butyl-3-(4-amino-3-((benzo[d]oxazol-2-yl)-
carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat

300mg (R)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)-
piperidin-1-carboxylat thu dugc ¢ Vi du téng hop 1 dugc hoa tan trong 3ml NMP.
118mg benzo[d]oxazol-2-amin, 20mg xantphos, va 0,15ml N-metylmorpholin dugc
bd sung vao, va viéc loai khi dugc tién hanh. Sau dé, 7,6mg paladi axetat duogc bd

sung vao, va trong moi trudng cacbon monoxit, hon hop nay dugc dun néng dén
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110°C va khudy trong 2 gid. Sau khi hdn hop ndy dugc 1am mat, 4,5ml metanol va
0,45ml dung dich nuéc natri hydroxit 5N duoc bd sung vao, va hdn hop nay dugc
khudy trong thoi gian 30 phut ¢ nhiét do trong phong. Sau d6, do pH dugc didu
chinh dén 5,3 béng dung dich HCI 2N, va chét rin thu dugce nhu vay dugc gom bé“tng
cach loc. San pham thd duge tinh ché bang cach sir dung cot silicagel (chét rta
giai:cloroform-metanol), va do do, thu duoc 257mg hop chét néu & d& muc nay dudi
dang chit rin mau trang. Tri s6 dic tinh vat Iy: m/z [M+H]" 479,3

(Budc 2) Tong hop Hop chat vi du 13

Sg (R)-tert-butyl-3-(4-amino-3-((benzo[d]oxazol-2-yl)carbamoyl)- 1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat thu dugc & Budc 1 dugc tao
huyén phu trong 50ml axetonitril, va 7,85g natri iodua dugc bd sung vao. 6,65ml
trimetylsilyl clorua dugc bd sung nhé giot vao d6 trong khi khudy & nhiét do trong
phong, va hdn hop nay duoc khudy trong thoi gian 1 gid. 87,5ml nuéc va 12,5ml
dung dich nudce natri hydroxit SN duoc bd sung vao, va tiép theo, hé nay dugc lam
mat bang nudc da. 0,895ml acryloyl clorua dugc bd sung nhé giot vao dé, va hdn
hop nay duoc khudy trong thoi gian 1 gid trong khi lam mat bang nudc d4. Chit rin
thu dugc bang cach bd sung nudce vao do duge gom bang céach loc, rira bang nudc,
va sdy khd. Do d6, thu duoc 4,13g hop chét néu & dé muc nay dudi dang chét ran
mau tréng.

Vi du 14: Téng hop (R,E)-4-amino-N-(benzo[d]oxazol-2-yl)-1-(1-(but-2-
enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du
14)

Hop chit néu & d& muc nay thu duge dudi dang chét rin mau tring theo quy
trinh duge mé ta trong Vi du 13, bang cach st dung clorua cua axit crotonic thay cho
acryloyl clorua.

Vi du 15: Téng hop (R.E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-

(dimetylamino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
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carboxamit (Hop chat vi du 15)

1ml dung dich axit clohydric 4N/1,4-dioxan dugc bd sung vao Smg (R)-tert-
butyl-3-(4-amino-3-((5-clobenzo[d]oxazol-2-yl)carbamoyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidin-1-carboxylat thu dugc & Budc 1 ctia Vi du 1, va hdn hop
nay dugc khudy trong thoi gian 10 phut. Sau d6, dung mdi dugc loai bd bang cach sir
dung thiét bi 1am bay hoi kiéu quay, va hé nay dugc chung cAt ddng sdi vai toluen.
Cian dugc hoa tan trong 1ml DMF, va §8,5ul diisopropyletylamin, 2,4mg hydroclorua
cua axit (E)-4-(dimetylamino)but-2-enoic, va 5,5mg HATU dugc bd sung vao. Hon
hop nay duogc khudy trong thoi gian 1 gio & nhiét d6 trong phong, va tiép theo, dung
dich nay duoc ¢ dudi 4p sudt giam. Cin duoc tinh ché bang HPLC diéu ché pha dao
(nude/axetonitril (0,1% axit formic)), va do do, thu dugce 3,96mg hop chét néu & dé
muc ndy dudi dang chit rin mau tréng.

Vi du 16: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
etyl(metyl)amino)but-2-enoyl)piperidin-3-yl)- 1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 16)

Hop chéit néu & dé muc nay thu duoc dudi dang chét rdn mau trang theo quy
trinh duwoc md ta trong Vi du 15, bang cach st dung hydroclorua cla axit (E)-4-
(etyl(metyl)amino)but-2-enoic thay cho hydroclorua cua axit (E)-4-(dimetyl-
amino)but-2-enoic.

Vi du 17: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
dietylamino)but-2-enoyl)piperidin-3-yl)- 1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit
(Hop chét vi du 17)

Hop chét néu ¢ dé muc nay thu dugc dudi dang chét rin mau tring theo quy
trinh dugc md ta trong Vi du 15, bang cach st dung hydroclorua cta axit (E)-4-
(dietylamino)but-2-enoic thay cho hydroclorua cia axit (E)-4-(dimetylamino)but-2-
enoic.

Vi du 18: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-1-(1-(4-
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isopropyl(metyl)amino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chat vi du 18)

Hop chét néu & d& muc nay thu duoc dudi dang chat rin mau tring theo quy
trinh dugc mo ta trong Vi du 15, bang cach sit dung hydroclorua cia axit (E)-4-
(isopropyl(metyl)amino)but-2-enoic thay cho hydroclorua cua axit (E)-4-(dimetyl-
amino)but-2-enoic.

Vi du 19: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
(pyrolidin-1-yl)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chat vi du 19)

Hop chét néu ¢ d& muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh duge md ta trong Vi du 15, bang cach st dung hydroclorua cta axit (E)-4-
(pyrolidin-1-yl)but-2-enoic thay cho hydroclorua cta axit (E)-4-(dimetylamino)but-
2-enoic.

Vi du 20: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
(piperidin-1-yl)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo|3,4-d]pyrimidin-3-
carboxamit (Hop chat vi du 20)

Hop chét néu & d& muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh dugc md ta trong Vi du 15, bang cach sir dung hydroclorua cta axit (E)-4-
(piperidin-1-yl)but-2-enoic thay cho hydroclorua cua axit (E)-4-(dimetylamino)but-
2-enoic.

Vi du 21: Tdéng hop (R,E)-4-amino-N-(5-(thiophen-2-yl)benzo[d]oxazol-2-
y)-1-(1-(4-(dimetylamino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[ 3,4-d]pyrimidin-
3-carboxamit (Hop chit vi du 21)

Hop chit néu & dé muc nay thu dugc duéi dang chét rin mau trang theo quy
trinh dugc mo ta trong Vi du 15, bang cach st dung (R)-tert-butyl-3-(4-amino-3-((5-
(thiophen-2-yl)benzo[d]oxazol-2-yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-

yl)piperidin-1-carboxylat thu dugc & Vi du 3 (Budce 2).
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Vi du 22: Téng hop (R)-4-amino-N-(benzo[d]oxazol-2-yl)-1-(1-but-2-
ynoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hogp chit vi du
22)

Hop chit néu & d& muc nay thu dugc dudi dang chét rdn mau vang nhot theo
quy trinh dugc mo ta trong Vi du 15, bang céach st dung (R)-tert-butyl-3-(4-amino-3-
((benzo[d]oxazol-2-yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-
carboxylat thu dugc ¢ Vi du 13 (Buéce 1), va axit but-2-ynoic thay cho hydroclorua
cua axit (E)-4-(dimetylamino)but-2-enoic.

Vi du 23: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5,6-
dimetylbenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét
vi du 23)

(Buéc 1) Tdéng hop axit (R)-1-(1-axyloxypiperidin-3-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic

B sung 15ml dung dich axit clohydric 4N/1,4-dioxan vao lg axit (R)-4-
amino-1-(1-(tert-butyloxycarbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxylic cua Vi du tdng hop 3, va hdn hop nay dugc khudy trong thoi gian 1 gid &
nhiét d6 trong phong. Sau d6, dung mdi duoc loai bo, va hé nay dugc chung cét
ddng s6i bing cach bd sung toluen vao d6. 50ml cloroform va 3,8ml trietylamin
dugc b sung vao can. Trong khi khudy hdn hop nay, 780ul acryloyl clorua dugc bd
sung tlr tr vao. Sau khi x4c nhan phan Ung da két thic, phan tmg duoc dimg lai bing
cach bd sung 2-propanol. Dung méi dugc loai bo, va dung dich nuéc axit formic
duge bd sung vao can. Khi hdn hop nay dugc diu chinh dén d6 pH=3, chét rin dugc
két thia. Chét rin thu dugc nhu vay dugc gom béng cach loc va séy kho, va do do,
thu dugc 840mg hop chit néu & d& muc nay dué6i dang chat rin mau vang. Tri s6 dic
tinh vat Iy: m/z [M+H]" 318,1

(Budc 2) Toéng hop Hop chét vi du 23

Smg axit (R)-1-(1-axyloxypiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-d]-

-82-



22458

pyrimidin-3-carboxylic thu dugc & Budce 1 trén day dugc hoa tan trong 150ul DMF.
B6 sung 8,26yl diisopropyletylamin, 3,85mg 5,6-dimetylbenzo[d]oxazol-2-amin, va
9mg HATU vao dung dich nay. Sau khi hdn hop nay duoc khudy qua dém, 850ul
DMSO dugc bd sung vao, va hdn hop nay duge tinh ché bang HPLC diéu ché pha
dao (nude/axetonitril (0,1% axit formic)). Do d6, thu duoc 1,2mg hop chét néu & dé
muc nay dudi dang chit rén mau tring.

Vi du 24: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
clobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
24)

(Buéc 1) Téng hop (R)-tert-butyl-3-(4-amino-3-((5-clobenzo[d]oxazol-2-
yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)pyridin-1-carboxylat

B6 sung 56mg CDI vao dung dich chta 100mg axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)pyrolidin-3-yl)-1H-pyrazolo[ 3,4-d]pyrimidin-3-carboxylic thu
dugc & Vi du tong hop 3 trong 5ml DMEF, va hdn hop nay duge khudy trong thoi gian
1 gio & nhiét do trong phong. 73mg 5-clobenzo[d]oxazol-2-amin dugc bd sung vao
trong khi 1am mat bang nuéc da, va 17mg 60% natri hydrua duge bd sung vao. Sau
khi hdn hop nay duogc khudy trong thoi gian 30 phut trong khi 1dm mat bang nudc d4,
1ml nude duge bd sung vao dé dimg phan ung. Dung dich phan tng nay dugc o, va
tinh ché bang sic ky cot silicagel (chat rira giai: cloroform-metanol). Do d6, thu
duge 114mg hop chit néu & dé& muc nay dudi dang chit rdn mau tring. Tri sb dic
tinh vat ly: m/z [M+H]" 499,1

(Budc 2) Tong hop Hop chit vi du 24

15mg (R)-tert-butyl-3-(4-amino-3-((5-clobenzo[d]oxazol-2-yl)carbamoyl)-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)pyrolidin-1-carboxylat thu dugc & Budc 1 dugc
tron v6i 1,5ml dung dich axit clohydric 4N/1,4-dioxan, hdn hop nay dugc khudy
trong thoi gian 1 gio, va tiép theo, dung mdi duge loai bo bang cach st dung thiét bi

lam bay hoi kiéu quay. 2ml cloroform va 21l trietylamin dugc bd sung vao cin, hdn
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hop nay duoc 1am mat bing nude da, va tiép theo, 2,4ul acryloyl clorua dugc bd
sung vao. Sau khi hdn hop nay dugc khudy trong thoi gian 3 gio, phan Gng duoc
dirng lai bang dung dich nudc natri bicacbonat bdo hoa, va chiét bang cloroform.
L6p hitu co nay dugc lam kho trén natri sulfat, va tiép theo, cdn thu duoc sau khi
loai bd dung méi dugce tinh ché bang cach st dung cot silicagel (chét rira giai: etyl
axetat:metanol). Do d6, thu dugc 6,8mg hop chét néu & d& muc nay dudi dang chét
ran mau tring.

Vi du 25: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-1-(1-(but-
2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
25)

Hop chét néu & dé muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh duoc mo ta trong Vi du 24, bang cach sir dung clorua clia axit crotonic thay cho
acryloyl clorua.

Vi du 26: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(3-
metylbut-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit  (Hop
chét vi du 26)

Hop chét néu & dé muc nay thu dugc dudi dang chit ran mau tring theo quy
trinh dugc mo ta trong Vi du 24, bang cach st dung 3-metylbut-2-enoyl clorua thay
cho acryloyl clorua.

Vi du 27: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo|3,4-d]pyrimidin-3-carboxamit (Hop chat vi du
27)

Hop chét néu & dé muc nay thu dugc duéi dang chét rin mau tring theo quy
trinh dwgc mo6 ta trong Vi du 24, to axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cua Vi
du tdng hop 3 va benzo[d]oxazol-2-amin.

Vi du 28 Tbéng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
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(thiophen-2-yl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit
(Hop chét vi du 28)

Hop chét néu ¢ d& muc nay thu duoc duéi dang chit ran mau tring theo quy
trinh dugc md ta trong Vi du 24, tor axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cua Vi
du téng hop 3 va 5-(thiophen-2-yl)benzo[d]oxazol-2-amin.

Vi du 29: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
metylbenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi
du 29)

Hop chét néu & dé muc nay thu dugc dudi dang mau vang nhot theo quy
trinh dwoc mdé td& trong Vi du 24, tr axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic ctia Vi
du téng hop 3 va 5-metylbenzo[d]oxazol-2-amin.

Vi du 30: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
flobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (H¢p chét vi du
30)

Hop chit néu & dé& muc nay thu dugc dudi dang chét rdn mau vang nhgt theo
quy trinh dugc md td trong Vi du 24, tr axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)pyrolidin-3-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cia Vi
du téng hop 3 va 5-flobenzo[d]oxazol-2-amin.

Vi du 31: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-(4-
clophenyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit  (Hop
chét vi du 31)

(BuéGe 1) Tong hop 5-(4-clophenyl)benzo[d]oxazol-2-amin

Hop chit néu & d& muc nay thu duge dudi dang chit rdn mau tring theo quy
trinh dugc md ta & Bude 1 cua Vi du 3, bang cach st dung axit 4-clophenylboronic

thay cho axit thiophen-2-ylboronic. Tri s6 dac tinh vat ly: m/z [M+H]* 245,1
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(Budce 2) Tong hop Hop chét vi du 31

Hop chét néu & dé muc nay thu dugc dudi dang chat ran mau tring theo quy
trinh dwgc mbé ta trong Vi du 24, tor axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cua Vi
du téng hop 3 va 5-(4-clophenyl)benzo[d]oxazol-2-amin thu dugc & Buge 1 trén day.

Vi du 32: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 32)

B sung 1,5ml dung dich axit clohydric 4N/1,4-dioxan vao 15mg (R)-tert-
butyl-3-(4-amino-3-((5-clobenzo[d]oxazol-2-yl)carbamoyl)-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)pyrolidin-1-carboxylat thu dugc & Budc 1 ctua Vi du 24, va hdn
hop nay dugc khudy trong thoi gian 10 phut. Sau d6, dung méi dugc loai bd bang
cach st dung thiét bi 1am bay hoi kiéu quay, va cin duogc chung cit dong sobi v6i
toluen. Cin dugc hoa tan trong Iml DMEF, va 13ul diisopropyletylamin, 3,7mg
hydroclorua cta axit (E)-4-(dimetylamino)but-2-enoic, va 8,4mg HATU dugc b
sung vao. Sau khi hdn hop nay dugc khudy trong thdi gian 1 gid & nhiét do trong
phong, dung dich nay duoc cd dudi ap suit giam. Cin duoc tinh ché bang HPLC
diéu ché pha dao (nudc/axetonitril (0,1% axit formic)), va do do, thu dugc 4,2mg
hop chat néu & d& muc nay duéi dang chét rdn mau tring.

Vi du 33: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
etyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chat vi du 33)

Hop chét néu & d& muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh dugc mo ta trong Vi du 32, bang cach sit dung hydroclorua cua axit (E)-4-
(etyl(metyl)amino)but-2-enoic  thay cho  hydroclorua cta axit (E)-4-
(dimetylamino)but-2-enoic.

Vi du 34: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
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dietylamino)but-2-enoyl)piperidin-3-yl)- 1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit
(Hop chét vi du 34)

Hop chét néu & d& muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh dwgc md ta trong Vi du 32, bing cach st dung hydroclorua ctia axit (E)-4-
(dietylamino)but-2-enoic thay cho hydroclorua cta axit (E)-4-(dimetylamino)but-2-
enoic.

Vi du 35: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 35)

Hop chét néu & dé muc nay thu dugc dudi dang chit rdn mau tring theo quy
trinh duge md ta trong Vi du 32, bang cach st dung hydroclorua cta axit (E)-4-
(isopropyl(metyl)amino)but-2-enoic  thay cho hydroclorua cta axit (E)-4-
(dimetylamino)but-2-enoic.

Vi du 36: Téng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
(pyrolidin-1-yl)but-2-enoyl)pyrolidin-3-yl)- 1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 36)

Hop chét néu & dé muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh dugc mo ta trong Vi du 32, bing cach st dung hydroclorua cta axit (E)-4-
(pyrolidin-1-yl)but-2-enoic thay cho hydroclorua cua axit (E)-4-(dimetylamino)but-
2-enoic.

Vi du 37: Toéng hop (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-1-(1-(4-
(piperidin-1-yl)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 37)

Hop chét néu & d& muc nay thu duoc duéi dang chét rin mau trang theo quy
trinh dugec md ta trong Vi du 32, bing cach sit dung hydroclorua cua axit (E)-4-
(piperidin-1-yl)but-2-enoic thay cho hydroclorua clia axit (E)-4-(dimetylamino)but-

2-enoic.
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Vi du 38: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
metoxybenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét
vi du 38)

Hop chit néu ¢ d& muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh dwgc md td trong Vi du 6, tor axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cua Vi
du téng hop 3 va 5-metoxybenzo[d]oxazol-2-amin.

Vi du 39: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
xyanobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi
du 39)

Hop chit néu & d& muyc nay thu dugc dudi dang chit rin mau tring theo quy
trinh dugc moé ta trong Vi du 6, tor axit (R)-4-amino-1-(1-(tert-
butyloxycarbonyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cua Vi
du téng hop 3 va 5-xyanobenzo[d]oxazol-2-amin.

Vi du 40: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-(2-
metoxyetyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop
chét vi du 40)

Hop chat thu dwoc dudi dang chét rin mau vang nhot theo quy trinh dugc
mo ta trong Vi du 6, tir axit (R)-4-amino-1-(1-(tert-butyloxycarbonyl)pyrolidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic cua Vi du tbng hop 3 va 5-(2-
metoxyetyl)benzo[d]oxazol-2-amin.

Vi du 41: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
phenylbenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit
vidu4l)

(Budc 1) Tong hop (R)-tert-butyl-3-(4-amino-3-((5-phenylbenzo[d]oxazol-
2-yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)pyrolidin-1-carboxylat

20mg axit (R)-4-amino-1-(1-(tert-butyloxycarbonyl)pyrolidin-3-yl)-1H-
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pyrazolo[3,4-d]pyrimidin-3-carboxylic cta Vi du tong hop 3 dugc tao huyén phi
trong 1ml THE, va 12mg CDI dugc bd sung vao & nhiét do trong phong trong khi
khudy. Hon hop nay dugc khudy qua dém & nhiét d trong phong, 24mg 5-
phenylbenzo[d]oxazol-2-amin dugc bd sung vao, va tiép theo, hdn hop nay duoc lam
mat bang nuéc da. 172pl dung dich THF 1,0M chta lithi hexametyldisilazan duoc
bd sung nhé giot vao d6. Sau khi hdn hop nay dugc khudy trong thoi gian 1 gio,
phan tmg duoc ding lai bang cach bd sung 30pl axit axetic vao d6. Sau khi dung
mdi duoc loai bo, can duge tinh ché bﬁng HPLC diéu ché pha dao (nudc/axetonitril
(0,1% axit formic)), va do d6, thu duoc 12,8mg hop chat néu & dé muc nay dudi
dang chét rdn mau trang. Tri s§ dic tinh vat Iy: m/z [M+H]" 541,1

(Bude 2) Téng hop Hop chit vi du 41

B6 sung 1,5ml dung dich axit clohydric 4N/1,4-dioxan vao 12,8mg (R)-tert-
butyl-3-(4-amino-3-((5-phenylbenzo[d]oxazol-2-yl)carbamoyl)- 1H-pyrazolo[ 3,4-
d]pyrimidin-1-yl)pyrolidin-1-carboxylat thu dugc & Budc 1 trén ddy, va hdn hop nay
duoc khudy trong thoi gian 1 gid. Sau do, dung moi duoc loai bé, va hé nay duoc
chung cét déng sdi voi 1ml toluen. Iml cloroform va 16l trietylamin dugc bd sung
vao c¢in, va hdn hop nay duoce khudy trong khi lam mat bang nudc da. 1,9ul acryloyl
clorua dugc bd sung vao dung dich nay, va hon hgp nay duoc khudy trong thoi gian
1 gio. Tiép dé, phan tng dugc dung lai bang dung dich nudc natri bicacbonat bao
hoa, va chiét bang cach str dung cloroform. Lép hitu co nay dugc lam khd trén natri
sulfat, va tiép theo, can thu duoc sau khi loai béd dung méi dugce tinh ché bé'mg HPLC
diéu ché pha dao (nudc/axetonitril (0,1% axit formic)). Do d6, thu dugc 3,46mg hop
chét néu & d& muc nay dudi dang chit rin mau trang.

Vi du 42: Téng hop (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-y1)-1-(1-
(4-(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chét vi du 42)

B6 sung Iml N axit clohydric/1,4-dioxan vao 5mg (R)-tert-butyl-3-(4-
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amino-3-((5-phenylbenzo[d]oxazol-2-yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-

1-yl)pyrolidin-1-carboxylat thu dugc & Budc 1 cua Vi du 41, va hdn hop nay duoc
khudy trong thoi gian 30 phut. Sau d6, dung mdi duoc loai bo, va cin duoc chung
cit dong sdi véi Iml toluen. Cin dugc hoa tan trong 1ml DMF, 7,9ul
diisopropyletylamin, 2,2mg hydroclorua cia axit (E)-4-(dimetylamino)but-2-enoic,
va 5,18mg HATU dugc bd sung vao. Hon hop nay duoc khudy trong thoi gian 1 gioy
& nhiét do trong phong, va tiép theo, dung dich nay dugc c6 duéi ap suat giam. Can
dugc tinh ché bang HPLC diéu ché pha dao (nudc/axetonitril (0,1% axit formic)).
Do d6, thu dugc 3,04mg hop chit néu & d& muc nay dudi dang chit rin mau tréng.

Vi du 43: Téng hop (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
(triflometyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop
chét vi du 43)

(Bu6e 1) Téng hop (R)-tert-butyl-3-(4-amino-3-((5-
(triflometyl)benzo[d]oxazol-2-yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)pyrolidin-1-carboxylat

32mg axit (R)-4-amino-1-(1-(tert-butyloxycarbonyl)pyrolidin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic cua Vi du tdng hop 3 dugc tao huyén phu
trong 2ml THF, va 55mg CDI dugc bd sung vao & nhiét do trong phong trong khi
khudy. H6n hop niy duoc khudy qua dém & nhiét do trong phong, va 28mg 5-
(triflometyl)benzo[d]oxazol-2-amin dugc bd sung vao. Tiép d6, hdn hop nay duoc
lam mat bing nude da, va 183l dung dich THF 1,0M chua lithi hexametyldisilazan
duoc bd sung nhé giot vao d6. Sau khi hdn hop nay duoc khudy trong thoi gian 1 gid,
chét rin thu duoc bang cach bd sung nude vao d6 duge gom biang cach loc. Chét rin
nay dugc roa bang hdn hop dung moi gdm hexan/etyl axetat, va do d6, thu dugc
35mg hop chit néu ¢ d& muc nay dudi dang chat rin mau vang nhot. Tri sb dic tinh
vat ly: m/z [M+H]" 533,3

(Budc 2) Téng hop hop chét ctia Vi du 43
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500ul diclometan dugc bd sung vao 8mg (R)-tert-butyl-3-(4-amino-3-((5-
(triflometyl)benzo[d]oxazol-2-yl)carbamoyl)- 1 H-pyrazolo|[3,4-d]pyrimidin-1-
yl)pyrolidin-1-carboxylat thu dugc & Budc 1 trén day, va 200ul axit trifloaxetic dugc
bb sung vao. Hon hop nay duogc khudy trong thoi gian 30 phit. Sau d6, dung méi
duoc loai bo, va can duge chung ct déng s0i v6i 1ml toluen. 2ml cloroform va 11ul
trietylamin dugc bd sung vao cin, va hdn hop nay dugc khudy trong khi 1am mat
bang nude d4. 1,2l acryloyl clorua dugc bd sung vao dung dich nay, va hdn hop nay
dugc khudy trong thoi gian 1 gio. Tiép d6, phan tmg dwoc dimg lai bing dung dich
nudc natri bicacbonat bdo hoa, va chiét bang cloroform. Lép hitu co nay dugc 1am
kho trén natri sulfat, va tiép theo, can thu dugc sau khi loai béd dung moi dugce tinh
ché bing HPLC diéu ché pha dao (nudc/axetonitril (0,1% axit formic)). Do d6, thu
duoc 1,58mg hop chét néu & d& muc nay dudi dang chit rin mau tréng.

Vi du 44: Téng hop (R,E)-4-amino-N-(5-(triflometyl)benzo[d]oxazol-2-yl)-
1-(1-(4-(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chit vi du 44)

BS sung 500ul diclometan vao Smg (R)-tert-butyl-3-(4-amino-3-((5-
(triflometyl)benzo[d]oxazol-2-yl)carbamoyl)- 1H-pyrazolo[3,4-d]pyrimidin-1-
yl)pyrolidin-1-carboxylat thu dugc & Buédce 1 cua Vi du 43, va 200ul axit trifloaxetic
dugce bd sung thém vao. Hon hop nay dugce khudy trong thoi gian 30 phut. Sau do,
dung moi dugc loai bd, va can dugc chung cAt déng s01 voi 1ml toluen. Can duoc
hoa tan trong 1ml DMF, va 6,5ul diisopropyletylamin, 1,9mg hydroclorua cta axit
(E)-4-(dimetylamino)but-2-enoic, va 4,3mg HATU dugc bd sung vao. Hdn hop nay
duoc khudy trong thoi gian 1 gio & nhiét do trong phong, va tiép theo, dung dich nay
duge ¢d du6i ap sudt giam. Can duoc tinh ché bang HPLC diéu ché pha dao
(nude/axetonitril (0,1% axit formic)), va do do, thu dugc 2,88mg hop chét néu & dé
muc nay duéi dang chét rin mau tring.

Vi du 45: Téng hop 1-(l-acryloylazetidin-3-yl)-4-amino-N-(5-
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clobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
45)

(Bu6c 1) Téng hop tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidin-1-carboxylat

240mg tert-butyl 3-hydroxyazetidin-1-carboxylat dugc hoa tan trong 2ml
cloroform, va 290pl trietylamin va 130pl metansulfonyl clorua dugc bd sung vao &
nhiét d6 0°C. Sau khi hdn hop nay duoc khudy trong thoi gian 1 gio trong khi 1am
mat bing nude d4, cloroform va nuée duoc bd sung vao, va 16p hitu co duge tach ra.
Lé6p hitu co nay duge rira bing dung dich natri hydro cacbonat bdo hoa va nuéc va
tiép theo, 1am khé trén natri sulfat khan, va dung mdi dugc chung cit ra duéi p suit
giam. 300mg 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin dugc téng hop bang
phuong phap dugc md ta trong WO 2007/126841, 570mg kali cacbonat, va 3ml
DMA dugc bd sung vao cin, va hdn hop nay duge dun néng dén 100°C va khudy
trong 11 gid. Hdn hop nay dugc 1am maét dén nhiét d trong phong, va chiét bang
etyl axetat. L6p hitu co ndy duge rira bang nuwdc va lam kho trén khan magie sulfat.
Can dugc tinh ché bing sic ky gel amin (hexan/etyl axetat = 1:1 — 0:1), va do dé,
thu duoc 232mg hop chit néu & dé muc nay dudi dang chét rin mau vang nhot. Tri
s6 dic tinh vat ly: m/z [M+H]" 417,1

(Bugc 2) Tong hop axit 4-amino-1-(1-(tert-butyloxycarbonyl)azetidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxylic

262mg tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidin-1-carboxylat thu dugc & Budc 1 dugc hoa tan trong 10ml metanol va
Iml trietylamin. Sau khi mdi truong dugc dbi thanh moi trudng cacbon monoxit,
51mg 1,1'-bis(diphenylphosphino)feroxen-paladi(II) diclorua-diclometan dugc b
sung vao, va hon hop nay duge dun nong dén 80°C trong 14 gid. Sau khi hdon hop
nay dugc lam mat, dung moi duoc loai bo ra khdi dung dich nay, Iml 1,4-dioxan

duoc bd sung vao cin, va 500ul dung dich nuéec NaOH 5N duge bd sung thém vao.
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Hdn hop nay dugc khudy trong thoi gian 3 gid & nhiét do trong phong, va tiép theo,
hdn hop nay duoc diéu chinh dén d6 pH=4 bing dung dich axit clohydric 2N. Hdn
hop nay dugc 1am mat bang nudc da, va chat rin dugc két tia bang cach bd sung
nuée vao dé duge gom bang cach loc va sdy khd. Do d6, thu duoc 42mg hop chét
néu & dé muc nay dudi dang chit rdn mau ndu nhot. Tri sd dac tinh vat ly: m/z
[M+H]" 335,2

(Bu6c 3) Tbdng hop tert-butyl-3-(4-amino-3-((5-clobenzo[d]oxazol-2-
yl)carbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)azetidin-1-carboxylat

42mg axit 4-amino-1-(1-(tert-butyloxycarbonyl)azetidin-3-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic thu dugc & Budc 2 trén diy duogc hoa tan
trong 3ml DMF, 24mg CDI dugc bd sung vao, va hon hop nay dugc khudy qua dém
& nhiét do trong phong. 4mg CDI dugc bd sung thém vao, va hdn hgp nay dugc
khudy trong thoi gian 30 phut. 42mg 5-clobenzo[d]oxazol-2-amin dugc bd sung vao
dung dich nay, hdn hop nay dugc lam mat bang nudc da, va 10mg natri hydrua
(60%) duoc bd sung vao. Sau khi hdn hop nay dugce khudy trong thoi gian 1 gio,
phan ung dugc dung lai bang nuéc, va dung mdi duge loai bd. Cdn dugc tinh ché
bang HPLC diéu ché pha dao (nuéc/axetonitril (0,1% axit formic)), va do do, thu
duge 34mg hop chit néu & d& muc nay du6i dang chét rin mau trang. Tri sb déc tinh
vat ly: m/z [M+H]" 485,2

(Budc 4) Téng hop Hop chat vi du 45

B6 sung 1ml dung dich axit clohydric 4N/1,4-dioxan vao 10mg tert-butyl-3-
(4-amino-3-((5-clobenzo[d]oxazol-2-yl)carbamoyl)-1H-pyrazolo| 3,4-d]pyrimidin-1-
yl)azetidin-1-carboxylat thu dugc & Budc 3 trén day, va hdn hop nay duoc khudy
trong thoi gian 1 gio. Sau do, dung moi dugce loai bo, va can dugc chung cht dong
s6i v6i 1ml toluen. 1ml cloroform va 14l trietylamin dugc bd sung vao cin, va hdn
hop nay dugc khudy trong khi 1am mat bang nude da. 1,7ul acryloyl clorua dugc bd

sung vao dung dich nay, va hén hop nay dugc khudy trong thoi gian 1 gio. Tiép do,
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phan g dugc dung lai béng dung dich nudc natri bicacbonat bdo hoa, va chiét bé‘mg
cloroform. Lép hitu co nay duge 1am kho trén natri sulfat, va tiép theo, can thu duoc
sau khi loai bé dung méi dugc tinh ché bing HPLC diéu ché pha dao
(nuGe/axetonitril (0,1% axit formic)). Do dé, thu duoc 0,69mg hop chit néu & dé
muc nay dudi dang chit ran mau tring.

Vi du 46: Téng hop 7-(1-acryloylazetidin-3-yl)-4-amino-N-(5-
clobenzo[d]oxazol-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hgp chit vi du
46)

(Budc 1) Tong hop tert-butyl 3-(4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-

yl)azetidin-1-carboxylat

\'pv /QNBoc
c—7 \N

N=</

2,3ml DEAD dugc bd sung vao 80ml dung dich tetrahydrofuran chitra 2,00g
4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin, 1,86g N-Boc-3-hyddroxyazetidin va 3,75g
triphenylphosphin, va dung dich phan ung duoc khudy trong thoi gian 1 gid. Dung
dich phan ing nay dugc cd va rira bang etyl axetat, va do d6, thu dugc 2,55g hop
chit néu & d& muc nay dué6i dang chét rin mau tring. Tri sé dic tinh vat Iy: m/z
[M+H]" 435,0

(Buéc 2) Tdéng hop tert-butyl 3-(4-amino-5-iodo-7H-pyrolo[2,3-

d]pyrimidin-7-yl)azetidin-1-carboxylat

I = NBoc
N

HoN—¢ \,
N-§/

B6 sung 6ml tetrahydrofuran va 6ml dung dich nuéc amoniac 28% vao 1,5g
tert-butyl 3-(4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yl)azetidin-1-carboxylat thu

duoc & Bude 1 trén day, va phan tng hdn hop duge khudy trong thdi gian 1,5 gio &
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100°C trong thiét bi phan mg vi séng. Cloroform va nudc duoc bd sung vao, va 16p
hitu co dugc tach ra. Lép hitu co nay duge lam kho trén natri sulfat khan, va dung
mdi duoc chung cét ra dudi ap sudt giam. Do d6, thu duge 1,5g hop chét néu ¢ dé
muc nay dudi dang chét rin mau tring. Tri sé dic tinh vat ly: m/z [M+H]" 416,0

(Buéc 3) Tdéng hop tert-butyl 3-(4-amino-5-((5-clobenzo[d]oxazol-2-
yl)carbamoyl)-7H-pyrolo[2,3-d]|pyrimidin-7-yl)azetidin-1-carboxylat

32mg tert-butyl 3-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-
yl)azetidin-1-carboxylat thu dugc & Budc 2 trén ddy, 20mg 5-clobenzo[d]oxazol-2-
amin, va 28ul diazabixycloundexen dugc hoa tan trong 1ml DMF, va 9mg 1,1'-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan duoc bd sung thém
vao. Hon hop nay dwoc khudy trong thoi gian 1,5 gid & 80°C trong mdi truong
cacbon monoxit. Hon hop nay dugc cho phin bd trong cloroform va nudc, va 16p
hitu co duoc lam kho trén natri sulfat. Tiép d6, céan thu dugc sau khi loai bé dung
mdi duoc tinh ché bing sic ky silicagel (chét rira giai:hexan/etyl axetat = 1/1 — etyl
axetat/metanol = 10/1), va do d6, 20mg hop chit néu ¢ dé& muc nay thu dugc duéi
dang chit rin mau nau nhot. Tri s6 dic tinh vat ly: m/z [M+H]" 484,2

(Budc 4) Tong hop Hop chat vi du 46

B sung 1ml dung dich axit clohydric 4N/1,4-dioxan vao 5mg tert-butyl 3-
(4-amino-5-((5-clobenzo[d]oxazol-2-yl)carbamoyl)-7H-pyrolo[2,3-d]pyrimidin-7-
yl)azetidin-1-carboxylat thu dugc & Budc 3 trén ddy, va hdn hgp nay dugc khudy
trong thoi gian 1 gio. Sau d6, dung mdi dugc loai bd, va cén dugc chung cht dong
s6i v6i 1ml toluen. 1ml cloroform va 14pl trietylamin duoc bd sung vao cin, va hon
hop nay dugc khudy trong khi lam mat bang nudc da. 1,7ul acryloyl clorua duge b
sung vao dung dich nay, va hdn hgp nay dugc khudy trong thoi gian 1 gio. Tiép do,
phan tng dugc dung lai bang dung dich nudc natri bicacbonat bdo hoa, va chiét bang
cloroform. L&p hitu co nay dugce lam khd trén natri sulfat, va tiép theo, can thu duogc

sau khi loai bdé dung moi dugc tinh ché bing HPLC diéu ché pha dao
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(nuéc/axetonitril (0,1% axit formic)). Do dé, thu duge 2,21mg hop chat néu & dé
muc nay duéi dang chit rin mau tring.

Vi du 47: Tbéng hop (E)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-7-(1-(4-
(dimetylamino)but-2-enoyl)azetidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
(Hop chét vi du 47)

B6 sung 1ml dung dich axit clohydric 4N/1,4-dioxan vao Smg tert-butyl 3-
(4-amino-5-((5-clobenzo[d]oxazol-2-yl)carbamoyl)-7H-pyrolo[2,3-d]pyrimidin-7-
yl)azetidin-1-carboxylat thu duge & Budc 3 cta Vi du 46, va hdn hop nay dugc
khudy trong thoi gian 1 gid. Sau d6, dung méi duoc loai bd, va can duoc chung cat
ddng s6i v6i 1ml toluen. Cin duge hoa tan trong 1ml DMF, 14,4pl
diisopropyletylamin, 4,Img hydroclorua ctua axit (E)-4-(dimetylamino)but-2-enoic
va 9,4mg HATU duoc bd sung vao. Sau khi hdn hop nay duoc khudy trong thoi gian
1 gio ¢ nhiét dd trong phong, dung dich nay dugc co dudi ap sudt giam. Can dugc
tinh ché bang HPLC diéu ché pha dao (nudc/axetonitril (0,1% axit formic)), va do do,
thu duoc 4,67mg hop chit néu & dé muc nay.

Vi du 48: Téng hop (R)-7-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
clobenzo[d]oxazol-2-y1)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chit vi du
48)

(Bu6c 1) Toéng hop (R)-tert-butyl 3-(4-clo-5-iodo-7H-pyrolo[2,3-
d]pyrimidin-7-yl)pyrolidin-1-carboxylat
| 5,00g 4-clo-5-iodo-7H-pyrolo[2,3-d]pyrimidin duoc tong hop bing phuong
phap dugc md ta trong WO 2005/042556, 19,1g (S)-tert-butyl 3-
(metylsulfonyloxy)pyrolidin-1-carboxylat, va 23,5g xesi cacbonat dugc tao huyén
phu trong 25ml axetonitril, va hdn hop nay dugce dun nong trong 3 gid & 60°C. Sau
khi huyén phu ndy dwgc lam mat, nuéc va metanol dugce bd sung vao, va chat ran thu
dugce nhu vAy dugc gom bang cach loc va sdy khd. Do d6, 5,65g hop chit néu & dé

muc nay thu dugc dudi dang chat ran mau niu nhot.
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(Budc 2) (R)-tert-butyl 3-(4-amino-5-iodo-7H-pyrolo[2,3-d]|pyrimidin-7-
yl)pyrolidin-1-carboxylat

B& sung 40ml dung dich nuéc amoniac 28% vao 5g (R)-tert-butyl 3-(4-clo-
5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-yl)pyrolidin-1-carboxylat thu dugc & Bude 1
trén ddy, va dung dich phan ung duoc khudy trong thoi gian 1,5 gid & 100°C trong
thiét bj phan ung vi séng. Hon hop nay dugce khudy trong thoi gian 1 gio trong khi
lam mat bang nudc dé, va chit ran duoc két tha tir d6 dugc gom bang cach loc va rira
bang methanol lanh. Do d6, thu duoc 3,91g hop chit néu ¢ d& muc nay dudi dang
chét rin mau trang.

(Bu6c 3) Téng hop (R)-tert-butyl 3-(4-amino-5-((5-clobenzo[d]oxazol-2-
yl)carbamoyl)-7H-pyrolo[2,3-d]pyrimidin-7-yl)pyrolidin-1-carboxylat

93mg tert-butyl 3-(4-amino-5-iodo-7H-pyrolo[2,3-d]pyrimidin-7-
yl)pyrolidin-1-carboxylat thu dugc & Bude 2 trén day, 110mg 5-clobenzo[d]oxazol-
2-amin, va 100ul diazabixycloundexen dugc hoa tan trong 2ml DMF, va 35mg 1,1'-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua-diclometan dugc bd sung vao.
Hbn hop nay duoc khudy trong thoi gian 2,5 gior & 80°C trong méi trudng cacbon
monoxit. Hdn hop nay dugc cho phan bd trong cloroform va nuée, va 16p hitu co
dugc lam kho trén natri sulfat. Tiép d6, cédn thu dugc sau khi loai bé dung mdi dugc
tinh ché bang sic ky silicagel (chit ria giai:hexan/etyl axetat = 1/1 — etyl
axetat/metanol = 10/1), va do d¢6, thu dugc 106mg hop chit néu & dé muc nay dudi
dang chit rin mau nu nhot. Tri s6 dic tinh vat ly: m/z [M+H]" 498,1

(Budc 4) Tong hop Hop chat vi du 48

B6 sung 1ml dung dich axit clohydric 4N/1,4-dioxan vao 20mg (R)-tert-
butyl 3-(4-amino-5-((5-clobenzo[d]oxazol-2-yl)carbamoyl)-7H-pyrolo[2,3-
d]pyrimidin-7-yl)pyrolidin-1-carboxylat thu dugc & Budc 3 trén day, va hdn hop nay
duoc khudy trong thoi gian 1 gid. Sau d6, dung mdi duoc loai bo, va cin duoc chung

cit dbng s6i v6i 1ml toluen. 2ml cloroform va 28l trietylamin dugc bd sung vio
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can, va hdn hop nay duoc khudy trong khi lam mat bang nudc da. 3,2pl acryloyl
clorua dugc bd sung vao dung dich nay, va hdn hop nay dugc khudy trong thoi gian
1 gio. Tiép d6, phan tng dugc dimg lai bang dung dich nuéc natri bicacbonat bao
hoa, va chiét béng cloroform. Lép hitu co nay dugce lam kho trén natri sulfat, va tiép
theo, cin thu dugc sau khi loai bé dung mdi duge tinh ché bang HPLC diéu ché pha
dao (nudc/axetonitril (0,1% axit formic)). Do dd, thu dugc 3,52mg hop chit néu & dé
muc nay dudi dang chit rin mau tring.

Vi du 49: Téng hop (E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
(Hop chét vi du 49)

B sung 1ml dung dich axit clohydric 4N/1,4-dioxan vao 13mg (R)-tert-
butyl 3-(4-amino-5-((5-clobenzo[d]oxazol-2-yl)carbamoyl)-7H-pyrolo[2,3-
d]pyrimidin-7-yl)pyrolidin-1-carboxylat thu dugc & Budc 3 cua Vi du 48, va hdn
hop nay duoc khudy trong thoi gian 1 gid. Sau d6, dung moi dugc loai bé, va cin
duge chung cit déng sb6i véi 1ml toluen. Cin duge hoa tan trong 1ml DMF, va
14,4ul diisopropyletylamin, 4,1mg hydroclorua cua axit (E)-4-(dimetylamino)but-2-
enoic va 9,6mg HATU dugc b sung vao. Hon hop nay duoc khudy trong thoi gian 1
gid ¢ nhiét do trong phong, va tiép theo, dung dich ndy duoc cd dudi 4p suat giam.
Cin duoc tinh ché bing HPLC diéu ché pha dio (nudc/axetonitril (0,1% axit
formic)), va do dé, thu dugc 6,66mg hop chét néu & d& muc nay.

Vi du 50: Téng hop (E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-
(etyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (Hop chét vi du 50)

Hop chit néu & dé muc nay thu dugc duéi dang chét rin mau tring theo quy
trinh dugc md ta trong Vi du 49, bang cach st dung hydroclorua cta axit (E)-4-
(etyl(metyl)amino)but-2-enoic  thay  cho  hydroclorua cua axit (E)-4-

(dimetylamino)but-2-enoic.
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Vi du 51: Téng hop (E)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-7-(1-(4-
(dietylamino)but-2-enoyl)pyrolidin-3-yl)  7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
(Hop chit vi du 51)

Hop chét néu ¢ d& muc nay thu dugc dudi dang chét rin mau tring theo quy
trinh dugc md ta trong Vi du 49, bang cach sir dung hydroclorua cia axit (E)-4-
(dietylamino)but-2-enoic thay cho hydroclorua cta axit (E)-4-(dimetylamino)but-2-
enoic.

Vi du 52: Téng hop (E)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-7-(1-(4-
(isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl) ~ 7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (Hop chét vi du 52)

Hop chét néu ¢ & muc nay thu dugc dudi dang chét rin mau tring theo quy
trinh duoc md ta trong Vi du 49, bang cach st dung hydroclorua cia axit (E)-4-
(isopropyl(metyl)amino)but-2-enoic  thay cho hydroclorua cua axit (E)-4-
(dimetylamino)but-2-enoic.

Vi du 53: Téng hop (E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-
(pyrolidin-1-yl)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
(Hop chit vi du 53)

Hop chit néu & & muc nay thu duge dudi dang chit ran mau tring theo quy
trinh duoc md ta trong Vi du 49, bing cach st dung hydroclorua cua axit (E)-4-
(pyrolidin-1-yl)but-2-enoic thay cho hydroclorua cia axit (E)-4-(dimetylamino)but-
2-enoic.

Vi du 54: Téng hop (E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-
(piperidin-1-yl)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
(Hop chit vi du 54)

Hop chét néu & dé muc nay thu duge dudi dang chét rin mau tring theo quy
trinh dugc mo ta trong Vi du 49, bang cach st dung hydroclorua cua axit (B)-4-

(piperidin-1-yl)but-2-enoic thay cho (E)-4-(dimetylamino)but-2-enoic.

-99-



22458

Vi du 55: Téng hop (R)-7-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
phenylbenzo[d]oxazol-2-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit (Hop chéit vi
du 55)

(Budc 1) Tong hop (R)-tert-butyl 3-(4-amino-5-((5-phenylbenzo[d]oxazol-2-
yl)carbamoyl)-7H-pyrolo[2,3-d]pyrimidin-7-yl)pyrolidin-1-carboxylat

Hop chét néu & dé muc nay thu dugc dudi dang chit rin mau nau theo quy
trinh dwgc mod td& & Budc 3 cua Vi du 48, bing cach st dung 5-
phenylbenzo[d]oxazol-2-amin thay cho 5-clobenzo[d]oxazol-2-amin. Tri sb dic tinh
vat ly: m/z [M+H]" 540,3

(Budc 2) Tong hop Hop chét vi du 55

Hop chét néu ¢ d& muc nay thu duoc duéi dang chit rdn mau tring theo quy
trinh dugc md ta & Bude 4 cia Vi du 48, bang cach st dung (R)-tert-butyl 3-(4-
amino-5-((5-phenylbenzo[d]oxazol-2-yl)carbamoyl)-7H-pyrolo[2,3-d]pyrimidin-7-
yl)pyrolidin-1-carboxylat thu dugc & Bude 1 trén day.

Vi du 56: Téng hop (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-y1)-7-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
(Hop chat vi du 56)

B6 sung 1ml dung dich axit clohydric 4N/1,4-dioxan vao 13mg (R)-tert-
butyl 3-(4-amino-5-((5-phenylbenzo[d]oxazol-2-yl)carbamoyl)-7H-pyrolo[2,3-
d]pyrimidin-7-yl)pyrolidin-1-carboxylat thu dwgc & Budc 1 clia Vi du 55, va hdn
hop nay dugc khudy trong thoi gian 1 gio. Sau d6, dung mdi duge loai bé, va cin
duge chung cit dong sdi v6i Iml toluen. Cin dwoc hoa tan trong 1ml DMF, va
14,4ul diisopropyletylamin, 4,1mg hydroclorua cta axit (E)-4-(dimetylamino)but-2-
enoic, va 9,6mg HATU duoc bd sung vao. Sau khi hdn hop nay duge khudy trong
thoi gian 1 gio ¢ nhiét do trong phong, dung dich nay dugc cd dudi ap suit giam.
Cin duoc tinh ché bing HPLC diéu ché pha ddo (nudc/axetonitril (0,1% axit

formic)), va do d6, thu dugc 6,66mg hop chit néu & dé muc nay.
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Vi du 57: Téng hop (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-y1)-7-(1-(4-
(etyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl) TH-pyrolo[2,3-d]pyrimidin-5-
carboxamit (Hop chit vi dy 57)

Hop chit néu ¢ & muc nay thu dugc duéi dang chit rin mau tring theo quy
trinh duoc md ta trong Vi du 56, bang cach st dung hydroclorua cia axit (E)-4-
(etyl(metyl)amino)but-2-enoic ~ thay cho hydroclorua cia axit (E)-4-
(dimetylamino)but-2-enoic.

Vi du 58: Téng hop (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-y1)-7-(1-(4-
(dietylamino)but-2-enoyl)pyrolidin-3-yl) ~ 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
(Hop chét vi du 58)

Hop chit néu & d& muc nay thu duoc dudi dang chét rin mau tring theo quy
trinh duge md ta trong Vi du 56, bang cach sir dung hydroclorua cia axit (E)-4-
(dietylamino)but-2-enoic thay cho hydroclorua cia axit (E)-4-(dimetylamino)but-2-
enoic.

Vi du 59: Téng hop (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-y1)-7-(1-(4-
(isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl) ~ 7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit (Hop chat vi du 59)

Hop chit néu & d& muc nay thu duge dudi dang chit rdn mau tring theo quy
trinh dugc md ta trong Vi du 56, bing cach sir dung hydroclorua cta axit (E)-4-
(isopropyl(metyl)amino)but-2-enoic thay cho hydroclorua cua axit (E)-4-
(dimetylamino)but-2-enoic.

Vi du 60: Tong hop (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-
(pyrolidin-1-yl)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3 -d]pyrimidin;S -carboxamit
(Hop chét vi du 60)

Hop chét néu & dé muc nay thu duge dudi dang chét rin mau tring theo quy
trinh dugec md ta trong Vi du 56, bang cich sit dung hydroclorua cua axit (E)-4-

(pyrolidin-1-yl)but-2-enoic thay cho hydroclorua cua axit (E)-4-(dimetylamino)but-
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2-enoic.

Vi du 61: Téng hop (E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-y1)-7-(1-(4-
(piperidin-1-yl)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-carboxamit
(Hop chét vi du 61)

Hop chét néu & d& muc nay thu dugc dudi dang chét rin mau tring theo quy
trinh dugc mo ta trong Vi du 56, bang cach st dung hydroclorua cia axit (E)-4-
(piperidin-1-yl)but-2-enoic thay cho hydroclorua cua axit (E)-4-(dimetylamino)but-
2-enoic.

Vi du 62: Téng hop (R,E)-7-(3-((2-(4-(4-(3-(4-amino-3-(benzo[d]oxazol-2-
ylcarbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)-4-oxobut-2-en-1-
yl)piperazin-1-yl)etyl)amino)-3-oxopropyl) 5,5-diflo-1,3-dimetyl-5H-dipyrolo[1,2-
¢:2',1'-f][1,3,2]diazaborinin-4-ium-5-uid (Hop chét vi du P-1)

(Budc 1) Téng hop axit (E)-4-(4-(2((tert-
butoxycarbonyl)amino)etyl)piperazin-1-yl)but-2-enoic

2g tert-butyl-(2-(piperazin)-1-yl)etyl)carbamat dwgc hoa tan trong 20ml
DMSO, va 1,35ml trietylamin duge b6 sung vao. B6 sung (E)-metyl 4-bromobut-2-
enoat véi téng lugng 13 1,14 ml & nhiét do trong phong vao dung dich nay. Sau khi
hdn hop nay duge khudy trong thoi gian 1,5 gio, dung dich nay dugc bd sung vao
dung dich nudc natri bicacbonat bdo hoa, va chiét bang etyl axetat. Lam kho phan
chiét trén natri sulfat, tiép do, dung moi duge loai bd, va cdn dugc tinh ché béng séc
ky silicagel (chat rira gidi: cloroform:metanol). 10ml trietylamin va 10ml nuéc dugc
bd sung vao san pham thu dugc, va hdn hop nay dugce khudy qua dém & 100°C.
Dung mdi dugc loai bo ra khoi dung dich phan tmg, va thu duoc 2,05g hop chét néu
& d& muc nay & dang chét vo dinh hinh mau da cam.

(Budc 2) Tong hop (R,E)-tert-butyl (2-(4-(4-(3-(4-amino-3-(benzo[ d]oxazol-
2-ylcarbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)-4-oxobut-2-en-1-

yl)piperazin-1-yl)etyl)carbamat
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200mg (R)-tert-butyl-3-(4-amino-3-((benzo[d]oxazol-2-yl)carbamoyl)-1H-
pyrazolo|[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat thu dugc & Budc 1 ctia Vi du
13 duogc hoa tan trong 3ml cloroform, va 1ml axit trifloaxetic dugc bd sung vao &
nhiét do trong phong. Sau 1 gio, dung mdi duogc loai bd, cdn duge hoa tan trong
axetonitril, va trietylamin dugc bd sung vao. Sau d6, dung moi dugc loai bd, cin
duoc hoa tan mot 1an nita trong cloroform/metanol, va dung moi dugce loai bd. Can
dugc hoa tan trong Sml DMF, va [176mg axit (E)-4-(4-(2((tert-
butoxycarbonyl)amino)etyl)piperazin-1-yl)but-2-enoic thu dugc & Bude 1 trén day
duge bd sung vao. 104mg WSC duoc bd sung vao, va hdn hop nay duoc khudy. Sau
2 gid, etyl axetat duoc bd sung vao, va 16p hitu co dugc rira bang dung dich nuéc
amoni clorua bdo hoa. L6p hitu co ndy dugc lam khé trén natri sulfat, tiép d6, dung
mdi duge loai bd, va cin dugc tinh ché bing sic ky silicagel (chét rira giai:
cloroform:metanol). Do d6, thu dugc 128,4mg hop chit ndu ¢ dé muc nay.

(Bu6c 3) Toéng hop (R,E)-4-amino-1-(1-(4-(4-(2-aminoetyl)piperazin-1-
yl)but-2-enoyl)piperidin-3-yl)-N-(benzo[d]oxazol-2-ylcarbamoyl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit

128mg (R,E)-tert-butyl(2-(4-(4-(3-(4-amino-3-(benzo[ d]oxazol-2-
ylcarbamoyl)-1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)-4-oxobut-2-en-1-
yl)piperazin-1-yl)etyl)carbamat thu dugc & Bude 2 trén didy duoc hoa tan trong 2ml
cloroform, va 1ml axit trifloaxetic dugc bd sung vao. Sau 10 phut, dung dich phan
ung dugce cd va hoa tan trong axetonitril. Trietylamin dugc bd sung vao, va hén hop
nay dugc c6 mot lAn nita. Cin dugc tinh ché bang sic ky gel amin (chét ria giai:
cloroform:metanol), va thu duoc 98,1mg hop chét néu & dé muc nay.

(Budc 4) Tong hop Hop chat vi du P-1

93mg (R,E)-4-amino-1-(1-(4-(4-(2-aminoetyl)piperazin-1-yl)but-2-
enoyl)piperidin-3-yl)-N-(benzo[d]oxazol-2-ylcarbamoyl)-1H-pyrazolo[3,4-

d]pyrimidin-3-carboxamit thu dugc ¢ Budc 3 trén ddy dugc hoa tan trong 10ml

-103-



22458

cloroform, va 73mg 7-(2-carboxyetyl)-5,5-diflo-1,3-dimetyl-5H-dipyrolo[1,2-c:2',1'-
f][1,3,2]diazaborinin-4-ium-5-uid, 22mg HOBt va 48mg WSC duoc bd sung vao.
Sau khi hdn hop nay duoc khudy trong thoi gian 2 gid, phan ing dung dich duge cho
phén b trong cloroform va dung dich nudc natri bicacbonat bio hoa. Lép hitu co
nay dugc lam kho trén natri sulfat va tiép theo, ¢, va can dugc tinh ché bﬁng sic ky
gel amin (chét rira gidi: cloroform:metanol). Thu dugc 98,1mg hop chét néu & dé
muc nay.

Vi du 63: Tbdng hop 4-amino-N-(benzo[d]oxazol-2-yl)-1-((R)-1-((E)-4-(4-
(2-(5-((3a8S,4S,6aR)-2-oxohexahydro-1H-thieno[3,4-d]imidazol-4-yl)
pentanamido)etyl)piperazin-1-yl)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit (Hop chét vi du P-2)

B6 sung 1,5mg BIOTIN-NHS (nhan hiéu da ding ky) va 4l trietylamin vao
dung dich ch@ta 3mg (R,E)-4-amino-1-(1-(4-(4-(2-aminoetyl)piperazin-1-yl)but-2-
enoyl)piperidin-3-y1)-N-(benzo[d]oxazol-2-ylcarbamoyl)-1H-pyrazolo|3,4-
d]pyrimidin-3-carboxamit thu dugc ¢ Budc 3 cta Vi du 62 trong 0,5ml DMF, va hén
hop nay dugc khudy qua dém. 0,5ml DMSO dugc bd sung vao dung dich nay, va
hén hop nay dugc tinh ché bing HPLC diéu ché pha dao (nuéc/axetonitril (0,1% axit
formic)). Do d6, thu dugc 1,0mg hop chit néu & d& muc nay duéi dang chat rin mau
tréng.

Vi du 64: Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(7-
clobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
64)

(Budc 1) Tbéng hop axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxylic

B sung 50ml dung dich axit clohydric 4N/1,4-dioxan vao 10g axit (R)-4-
amino-1-(1-(tert-butyloxycarbonyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-

carboxylic thu dugc ¢ Vi dy tbng hop 2. Sau khi hon hgp ndy dugc khudy trong thoi
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gian 1 gio, dung mdi duoc loai bo bang cach st dung thiét bi [am bay hoi kiéu quay.
140ml cloroform va 25ml trietylamin dugc bd sung vao cin, va sau khi hdn hop nay
duoc 1am mat bang nuée da, 2,23ml acryloyl clorua dugc bd sung vao. Hon hop nay
duoc khuéy trong thoi gian 1,5 gio, va tiép theo, dung moi dugc loai bo béng cach s
dung thiét bi lam bay hoi kiéu quay. dung dich nudc axit formic & pH=3,0 dugc bd
sung vao cin, va hdn hop nay dugc khudy trong thoi gian 2 gid. Tiép do6, chat két taa
duoc gom bang cach loc, va sdy kho dudi 4p sudt giam. Do d6, thu duoc 8,93g hop
chét néu ¢ d& muyc nay dudi dang chét rin mau ndu hoi tring.

(Buéc 2) Téng hop (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(7-
clobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

5mg axit (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxylic thu dugc & Budce 1 duge hoa tan trong 150uL DMEF, va tiép
theo, 8,2ul diisopropyletylamin, 4,0mg 7-clobenzo[d]oxazol-2-amin va 9,0mg
HATU duoc bd sung vao. Hén hop nay dugc khudy trong thoi gian 1 gio. 850uL
DMSO dugc bd sung vao dung dich phan Gng, va hdn hop nay duoc tinh ché bang
HPLC diéu ché pha dao (nudc/axetonitril (0,1% axit formic)). Do dé, thu duoc
0,36mg hop chat néu & dé muc nay dudi dang chét rin mau tring.

Vi du 65 Téng hop (S)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du
65)

(Bugc 1) Téng hop (R)-tert-butyl 3-(metylsulfonyloxy)pyrolidin-1-
carboxylat

Hop chét néu & d& muc nay G dang dang diu hop chit thu dugc tir (R)-N-
Boc-3-pyrolidinol theo quy trinh dugc md ta trong Vi du tong hop 3.

(Bu6c 2) Toéng hop (S)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)pyrolidin-1-carboxylat

Hop chit néu & d& muc nay thu duoc dudi dang chit rdn mau vang nhot tu
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3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin va (R)-tert-butyl 3-
(metylsulfonyloxy)pyrolidin-1-carboxylat theo quy trinh dugc mo ta trong Vi du
téng hop 3 (Budc 2).

(Budc 3) Toéng hop (S)-1-(3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-
1-yl)pyrolidin-1-yl)prop-2-en-1-on

B& sung 5ml cloroform va 1,7ml axit trifloaxetic vao 500mg (S)-tert-butyl 3-
(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)pyrolidin-1-carboxylat thu duoc
& Bude 2. Sau khi hdn hop nay duoc khudy trong thoi gian 1 gio, dung méi duoc
loai bo bang cach sir dung thiét bj 1am bay hoi kiéu quay. 12ml cloroform va 810uL
trietylamin duoc bd sung vao cin, va sau khi hdn hop nay dugc lam mét bang nudc
da, 89uL acryloyl clorua dugc bd sung vao. Sau khi hdn hop nay dwgc khudy trong
thoi gian 30 phat, phan tmg duge dimg lai bang dung dich nuéc natri bicacbonat bao
hoa, va chiét bang cloroform. L6p hitu co nay dugc 1am kho trén natri sulfat, va tiép
theo, can thu dugc sau khi loai bd dung méi duge tinh ché bang cach sir dung cot
silicagel (chét rira giai: etyl axetat:metanol). Do d6, thu dugc 350mg hop chét néu &
dé muc nay dudi dang chét rin mau tring.

(Bu6c 4) Tbéng hop  (S)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

20mg (S)-1-(3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)pyrolopyrolidin-1-yl)prop-2-en-1-on thu dugc & Budc 3 duoc hoa tan trong 520ml
DMF, va 13mg benzo[d]oxazol-2-amin, 3,65mg PdClx(PPh3), va 23uL. DBU dugc
bd sung vao. Hon hop nay duoc khudy trong thoi gian 2 gio & 120 d6 C trong mdi
trrong cacbon monoxit, va tiép theo, dung moi duoc loai bé bang cach st dung thiét
bi lam bay hoi kiéu quay. DMSO dugc bd sung vao cin, va hdn hgp nay duge tinh
ché bang HPLC diéu ché pha d4o (nudc/axetonitril (0,1% axit formic)), va do do, thu
duoc 1,9mg hop chét néu & dé muc nay dudi dang chét rén mau trang.

Vi du 66: Téng hop 1-((1-acryloylpyrolidin-3-yl)metyl)-4-amino-N-
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(benzo[d]oxazol-2-yl)-1H-pyrazolo|3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
66)

(Bu6c 1) Téng hop tert-butyl 3-((4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)metyl)pyrolidin-1-carboxylat

464mg hop chét néu & d& muc nay thu dugc dudi dang chit rin mau vang
nhot tr 300mg 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin va 396mg tert-butyl 3-
(bromometyl)pyrolidin-1-carboxylat theo quy trinh dugc mé ta trong Vi du téng hop
3 (Budc 2).

(Budc 2) Tong hop 1-(3-((4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)metyl)pyrolidin-1-yl)prop-2-en-1-on

274mg hop chét néu & d& muc nay thu duge dudi dang chit rin mau vang
nhot theo quy trinh dugc mo t& & Bude 3 cua Vi du 65, tr 464mg tert-butyl 3-((4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)pyrolidin-1-carboxylat  thu
duogc & Budce 1.

(Buéc 3) Téng hop 1-((1-acryloylpyrolidin-3-yl)metyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

3,2mg hop chét néu & d& muc nay thu duoc dudi dang chit rin mau tring
theo quy trinh dugc md td & Budce 4 cuia Vi du 65, tur 10mg 1-(3-((4-amino-3-iodo-
1H-pyrazolo|[3,4-d]pyrimidin-1-yl)metyl)pyrolidin-1-yl)prop-2-en-1-on thu dugc &
Budc 2.

Vi du 67: Tbéng hop 1-((1-acryloylpiperidin-3-yl)metyl)-4-amino-N-
(benzo[d]oxazol-2-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
67)

(Bu6c 1) Téng hop tert-butyl 3-((4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)metyl)piperidin- 1-carboxylat

375mg hop chét néu & d& muyc nay thu dugc duéi dang chét rin mau vang

nhot tir 300mg 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin va 416mg tert-butyl 3-
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(bromometyl)pyrolidin-1-carboxylat theo quy trinh dwgc mé ta trong Vi du tdng hop
3 (Budc 2).

(Buée 2) Téng hop 1-(3-((4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)metyl)piperidin-1-yl)prop-2-en-1-on

228mg hop chat néu & d& muc nay thu dugc dudi dang chit rin mau vang
nhgt theo quy trinh dugc mo t& & Bude 3 cua Vi du 65, tir 375g tert-butyl-3-((4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)piperidin-1-carboxylat  thu
duoc & Budce 1.

(Budc 3) Téng hop 1-((1-acryloylpiperidin-3-yl)metyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

1,4mg hop chit néu & d& muc nay thu duoc du6i dang chét rin mau tring
theo quy trinh dugc md tad & Budce 4 cua Vi du 65, tor 10mg 1-(3-((4-amino-3-iodo-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)piperidin-1-yl)prop-2-en-1-on thu dugc &
Budece 2.

Vi du 68: Téng hop 1-((l-acryloylpiperidin-4-yl)metyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du
68)

(Buéc 1) Tdéng hop tert-butyl 4-((4-amino-3-iodo-1H-pyrazolo[3.4-
d]pyrimidin-1-yl)metyl)piperidin-1-carboxylat

120mg hop chét néu & d& muyc nay thu duoc dudi dang chét rin mau vang
nhot tr 100mg 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin va 130mg tert-butyl 4-
(bromometyl)piperidin-1-carboxylat theo quy trinh dugc mé ta trong Vi du téng hop
3 (Budc 2).

(Budc 2) Toéng hop 1-(4-((4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)metyl)piperidin-1-yl)prop-2-en-1-on

85mg hop chit néu & dé muc nay thu duge duéi dang chét rin mau vang

nhot theo quy trinh dugc mod td & Bude 3 cta Vi du 65, tr 120mg tert-butyl 4-((4-
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amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)piperidin-1-carboxylat  thu
duoc & Buéde 1.

(Buéc 3) Tdéng hop 1-((1-acryloylpiperidin-4-yl)metyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

3,12mg hop chét néu & d& muc nay thu dugce dudi dang chit rin mau tring
theo quy trinh dugc mo td & Budce 4 cua Vi du 65, tor 10mg 1-(4-((4-amino-3-iodo-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)piperidin-1-yl)prop-2-en-1-on thu dugc &
Budc 2.

Vi du 69: Tdéng hop 1-(1-acryloylpiperidin-4-yl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
69)

(Buéc 1) Téng hop tert-butyl 4-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)piperidin-1-carboxylat

Hop chit néu & dé muc nay thu dugc dudi dang chit rdn mau vang nhot tir
3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin va tert-butyl 4-bromopiperidin-1-
carboxylat theo quy trinh duoc mé ta trong Vi du tong hop 3 (Bude 2).

(Buéc 2) Tdng hop 1-(4-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)piperidin-1-yl)prop-2-en-1-on

Hop chéit néu & d& muc nay thu dugc dudi dang chét rin mau vang nhot theo
quy trinh dugc mo td & Bude 3 cua Vi du 65, tir tert-butyl 4-(4-amino-3-iodo-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-carboxylat thu dugc & Budc 1.

(Budce 3) Téng hop 1-(1-acryloylpiperidin-4-yl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

2,4mg hop chét néu & d& muc nay thu dugc duéi dang chit rin mau tring
theo quy trinh dugc md ta & Budc 4 ctia Vi du 65, tir 10mg 1-(4-(4-amino-3-iodo-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)prop-2-en-1-on thu dugc ¢ Budce 3.

Vi du 70: Tbéng hop 1-((1-acryloylazetidin-3-yl)metyl)-4-amino-N-
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(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
70)

(Bu6c 1) Téng hop tert-butyl 3-((metylsulfonyloxy)metyl)azetidin-1-
carboxylat

Hop chét néu & d& muc nay thu duoc & dang dang dau hop chat tir tert-butyl
3-(hydroxymetyl)azetidin-1-carboxylat theo quy trinh dugec mo ta trong Vi du téng
hop 3.

(Bu6c 2) Téng hop tert-butyl 3-((4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)metyl)azetidin-1-carboxylat

Hop chét néu & dé muc nay thu dugc duéi dang chét rin mau vang nhot theo
quy trinh dugc mo ta trong Vi du tbng hop 3 (Budc 2) tir 200mg 3-iodo-1H-
pyrazolo[3,4-d]pyrimidin-4-amin va tert-butyl 3-((metylsulfonyloxy)metyl)azetidin-
1-carboxylat thu duge & Budce 1.

(Bu6c 3) Téng hop 1-(3-((4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)metyl)azetidin-1-yl)propyl-2-en-1-on

Hop chét néu & dé muc nay thu duge dudi dang chét rin mau vang nhot theo
quy trinh dugc mo ta & Bude 3 cua Vi du 65, tur tert-butyl 3-((4-amino-3-iodo-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)metyl)azetidin-1-carboxylat thu dugc & Budc 2.

(Bu6c 4) Téng hop 1-((1-acryloylazetidin-3-yl)metyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

2,44mg hop chét néu ¢ d& muc nay thu duge dudi dang chét rin mau tring
theo quy trinh dugc md ta & Bude 4 cta Vi du 65, tr 10mg 1-(3-((4-amino-3-i0do-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)azetidin-1-yl)propyl-2-en-1-on thu duogc &
Budée 3.

Vi du 71: Téng hop 1-((1S,4S)-4-acrylamidoxyclohexyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chéat vi du
71)
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(Budc 1) Téng hop (IR,4R)-4-((tert-butoxycarbonyl)amino)xyclohexyl-
metansulfonat

780mg hop chit néu & d& muyc nay thu duoc & dang dang dau hop chét tir
500mg tert-butyl (1R,4R)-4-xyclohexylcarbamat theo quy trinh dugc mo ta trong Vi
du téng hop 3.

(Bué6c 2) Téng hop tert-butyl ((1S,4S)-4-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)xyclohexylcarbamat

614mg hop chit néu & d& muc nay thu dugc dudi dang chit rin mau vang
nhot theo quy trinh dugc md ta trong Vi du tdng hop 3 (Bude 2) tir 630mg 3-iodo-
1H-pyrazolo[3,4-d]|pyrimidin-4-amin va 780mg (1R,4R)-4-((tert-butoxycarbonyl)-
amino)xyclohexylmetansulfonat thu dugc & Buéce 1.

(Bu6c 3) Tbéng hop N-((18,4S)-4-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)xyclohexyl)acrylamit

137mg hop chét néu & d& muc nay thu dugc dudi dang chat rin mau vang
nhot theo quy trinh duge mo ta & Bude 3 ctia Vi du 65, tir 200mg tert-butyl ((1S,4S)-
4-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)xyclohexylcarbamat thu dugc
& Budce 2.

(Bu6c 4) Téng hop 1-((18,4S)-4-acrylamidoxyclohexyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

2,08mg hop chét néu & dé muc nay thu duoc dudi dang chit rin mau tring
theo quy trinh dugc md ta & Bude 4 cia Vi du 65, tr 10mg N-((15,4S)-4-(4-amino-
3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)xyclohexyl)acrylamit thu dugc & Budce 3.

Vi du 72: Tbéng hop 1-((1R,4R)-4-acrylamidoxyclohexyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du
72)

(Budc 1) Téng hop (1S,4S)-4-((tert-butoxycarbonyl)amino)xyclohexyl-

metansulfonat
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704mg hop chit néu & d& muc nay thu duge ¢ dang dang dau hop chét tir
500mg tert-butyl (1S,4S)-4-xyclohexylcarbamat theo quy trinh duoc mo ta trong Vi
du tong hop 3.

(Bué6c 2) Tong hop tert-butyl ((1R,4R)-4-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)xyclohexylcarbamat

375mg hop chét néu & d& muc nay thu dugc dudi dang chét rin mau vang
nhot theo quy trinh dugc mo ta trong Vi du tdng hop 3 (Budc 2) tir 570mg 3-iodo-
1H-pyrazolo[3,4-d]pyrimidin-4-amin va 704mg (1S,4S)-4-((tert-butoxycarbonyl)-
amino)xyclohexylmetansulfonat thu dugc & Bude 1.

(Bu6c 3) Téng hop N-((1R,4R)-4-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)xyclohexyl)acrylamit

90mg hop chit néu & d& muc nay thu dugc dudi dang chit rin mau vang
nhot theo quy trinh dugc md td & Bude 3 cia Vi du 65, tr 200mg tert-butyl
((1R,4R)-4-(4-amino-3-iodo- 1H-pyrazolo[3,4-d]pyrimidin-1-yl)xyclohexylcarbamat
thu duoc & Budc 2.

(Bu6c 4) Toéng hop 1-((1S,4S)-4-acrylamidoxyclohexyl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit |

3,43mg hop chét néu & dé muc nay thu dugc duéi dang chét rin mau tring
theo quy trinh dugc mé ta & Bude 4 cia Vi du 65, tir 10mg N-((15,4S)-4-(4-amino-
3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)xyclohexyl)acrylamit thu dugc & Budc 3.

Vi du 73: Téng hop (S,E)-4-amino-N-(benzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit (Hop chat vi du 73)

(Budc 1) (S)-tert-butyl 3-(4-amino-3-(benzo[d]oxazol-2-ylcarbamoyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)pyrolidin-1-carboxylat

Hop chét néu & dé muc nay thu duge theo quy trinh dugc md ta & Budc 4

cua Vi du 65, tir (S)-tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
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yl)pyrolidin-1-carboxylat thu dugc & Budc 2 ctia Vi du 65.

(Buéc 2) Téng hop (S,E)-amino-N-(benzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit

13,8mg hop chat néu & d& muc nay thu duoc dudi dang chét rin mau tring
theo quy trinh dugc mo td trong Vi du 32, tor 20mg (S)-tert-butyl 3-(4-amino-3-
(benzo[d]oxazol-2-ylcarbamoyl)-1H-pyrazolo[ 3,4-d]pyrimidin-1-yl)pyrolidin-1-
carboxylat thu dugc & Bude 1.

Vi du 74: Toéng hop 1-(1-acryloylazetidin-3-yl)-4-amino-N-(benzo[d]oxazol-
2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du 74)

(Bude 1) Tong hop tert-butyl 3-(metylsulfonyloxy)azetidin-1-carboxylat

774mg hop chat néu & dé muc nay thu dugc ¢ dang dang dau hop chét tir
500mg tert-butyl 3-hydroxyazetidin-1-carboxylat theo quy trinh dugc md ta trong Vi
du téng hop 3.

(Buéc 2) Téng hop tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)azetidin-1-carboxylat

690mg hop chét néu ¢ d& muc nay thu dugc dudi dang chét rin mau vang
nhot theo quy trinh duge mé ta trong Vi du tong hop 3 (Bude 2) tir 670mg 3-iodo-
1H-pyrazolo[3,4-d]pyrimidin-4-amin va 774mg tert-butyl 3-
(metylsulfonyloxy)azetidin-1-carboxylat thu duge & Budce 1.

(Bu6c 3) Téng hop 1-(3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)azetidin-1-yl)propyl-2-en-1-on

129mg hop chét néu & d& muc nay thu duoc dudi dang chét rin mau vang
nhot theo quy trinh dugc mod ta & Bude 3 cia Vi du 65, tr 200mg tert-butyl 3-(4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)azetidin-1-carboxylat thu dugc &
Budc 2.

(Budce 4) Téng hop 1-((1-acryloylazetidin-3-yl)-4-amino-N-
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(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

Hop chét néu & d& muc nay thu duoc duéi dang chét rin mau tring theo quy
trinh dugc md td & Budce 4 cua Vi du 65, tu 1-(3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)azetidin-1-yl)propyl-2-en-1-on thu dugc & Budc 3.

Vi du 75: Téng hop 1-((1-acryloylazetidin-3-yl)metyl)-4-amino-N-(5-
flobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
75)

(Bude 1) 3,36mg hop chat néu ¢ dé muc nay thu duoc dudi dang chit rin
mau tring theo quy trinh dugc md ta & Bude 4 cua Vi du 65, tr 10mg 1-(3-((4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)azetidin-1-yl)propyl-2-en-1-
on thu dugc & Budce 3 ctia Vi du 70 va 5,2mg 5-flobenzo[d]oxazol-2-amin.

Vi du 76: Téng hop 1-((1-acryloylazetidin-3-yl)metyl)-4-amino-N-(5-
clobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
76)

(Budce 1) 3,76mg hop chit néu ¢ d& muc nay thu dugc dudi dang chit rin
mau tring theo quy trinh dugc mod ta & Budc 4 cta Vi du 65, tir 10mg 1-(3-((4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)azetidin-1-yl)propyl-2-en-1-
on thu dugc & Budce 3 cua Vi du 70 va 5,2mg 5-clobenzo[d]oxazol-2-amin.

Vi du 77: Tbéng hop 1-((1-acryloylpiperidin-4-yl)metyl)-4-amino-N-(5-
flobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du
77)

(Budc 1) 6,37mg hop chit néu ¢ d& muc nay thu duge dudi dang chat ran
mau tring theo quy trinh duoc md ta & Budc 4 cia Vi du 65, tir 10mg 1-(4-((4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)piperidin-1-yl)prop-2-en-1-
on thu duoc & Budce 2 ctia Vi du 68 va 4,8mg S-flobenzo[d]oxazol-2-amin.

Vi du 78: Téng hop 1-((1S,4S)-4-acrylamidoxyclohexyl)-4-amino-N-(5-

clobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
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78)

(Budce 1) 1,93mg hop chit néu & dé muc nay thu dwoc dudi dang chét rén
mau tring theo quy trinh duoc mé ta & Bude 4 ctia Vi du 65, tir 10mg N-((1S,4S)-4-
(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)xyclohexyl)acrylamit thu dugc &
Budce 3 ctia Vidu 72 va 5,2mg 5-clobenzo[d]oxazol-2-amin.

Vi du 79: Téng hop 1-(1-acryloylazetidin-3-yl)-4-amino-N-(5-
flobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du
79)

(Bude 1) 2,21mg hop chat néu & d& muc nay thu dugc duéi dang chét rin
mau tring theo quy trinh dugc mo ta & Budce 4 ctia Vi du 65, tir 10mg 1-(3-(4-amino-
3-iodo-1H-pyrazolo[3,4-d]pyrimidin- 1-yl)azetidin-1-yl)propyl-2-en-1-on thu dugc &
Budce 3 cta Vi du 74 va 4,8mg 5-flobenzo[d]oxazol-2-amin.

Vi du 80: Téng hop 1-((1-acryloylpiperidin-4-yl)metyl)-4-amino-N-(5-
clobenzo[d]oxazol-2-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chat vi du
80)

(Budce 1) 4,30mg hop chit néu & dé muc nay thu dugc dudi dang chét rin
mau tring theo quy trinh duoc mé ta & Budc 4 ctia Vi du 65, tir 10mg 1-(4-((4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)metyl)piperidin-1-yl)prop-2-en-1-
on thu dugc & Budce 2 cua Vi du 68 va 5,2mg 5-clobenzo[d]oxazol-2-amin.

Vi du 81: Téng hop 1-((1S,4S)-4-acrylamidoxyclohexyl)-4-amino-N-(5-
flobenzo[d]oxazol-2-y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chit vi du
g1)

(Bude 1) 2,91mg hop chéit néu & dé muc nay thu duge dudi dang chat ran
mau tring theo quy trinh dugc mb ta & Bude 4 ciia Vi du 65, tir 10mg N-((1S,45)-4-
(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)xyclohexyl)acrylamit thu duogc &
Budc 3 cua Vi du 72 va 4,8mg 5-flobenzo[d]oxazol-2-amin.

Vi du  82: Téng hop 1-(1-acryloylpyrolidin-3-yl)-4-amino-N-
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(benzo[d]oxazol-2-yl)- 1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
82)

(Budc 1) Téng hop tert-butyl 3-(metylsulfonyloxy)pyrolidin-1-carboxylat

Hop chét néu & d& muc nay thu dugc & dang dang dau hop chit tir N-Boc-3-
pyrolidinol theo quy trinh duoc mb ta trong Vi du tong hop 3.

(Budc 2) Toéng hop tert-butyl 3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)pyrolidin-1-carboxylat

Hop chit néu & d&& muc nay thu duge duéi dang chit rin mau vang nhot tir
3-(metylsulfonyloxy)pyrolidin-1-carboxylat theo quy trinh dugc mo t trong Vi du
65 (Budce 2).

(Budc 3) Téng hop 1-(3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)pyrolidin-1-yl)prop-2-en-1-on

Hop chit néu ¢ dé muc nay thu dugc dudi dang chat rin mau tring theo quy
trinh dwoc md td & Budc 3 cta Vi du 65, tu tert-butyl 3-(4-amino-3-iodo-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)pyrolidin-1-carboxylat thu dugc & Budc 2.

(Budce 4) Téng hop 1-(1-acryloylpyrolidin-3-yl)-4-amino-N-
(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

3,9mg hop chit néu & dé muc nay thu duoc duéi dang chit rin mau tring
theo quy trinh dugc md td & Bude 4 cia Vi du 65, tr 10mg 1-(3-(4-amino-3-iodo-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)pyrolopyrolidin-1-yl)prop-2-en-1-on thu dugc &
Budec 3.

Vi du 83: Téng hop I-(l-acryloylpyrolidin-3-yl)-4-amino-N-(5-
flobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
83)

(Budce 1) 4,09mg hop chit néu ¢ d& muc nay thu duge duéi dang chét ran
mau tring theo quy trinh dugc mo ta & Budce 4 ciia Vi du 65, tir 10mg 1-(3-(4-amino-

3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)pyrolopyrolidin-1-yl)prop-2-en-1-on  thu
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duoc & Budce 3 cua Vi du 82 va 4,8mg 5-flobenzo[d]oxazol-2-amin.

Vi du 84: Téng hop 1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
clobenzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du
84)

(Bué6e 1) 3,47mg hop chit néu & dé muc nay thu duoc dudi dang chét rin
mau tring theo quy trinh duge mé ta & Budc 4 ctia Vi du 65, tir 10mg 1-(3-(4-amino-
3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)pyrolopyrolidin-1-yl)prop-2-en-1-on  thu
dugc & Budce 3 cua Vi du 82 va 5,2mg 5-clobenzo[d]oxazol-2-amin.

Vi du 85: Téng hop 1-(3-acrylamidopropyl)-4-amino-N-(benzo[d]oxazol-2-
y1)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 85)

(Buéc 1) Téng hop tert-butyl (3-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)propyl)carboxylat

223mg hop chét néu & dé muc nay thu dugc dudi dang chit rdn mau vang
nhot tor 200mg 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin va 273mg tert-butyl (3-
bromopropyl)carboxylat theo quy trinh duoc mé ta trong Vi du tong hop 3 (Budc 2).

(Budce 2) N-(3-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yl)propyl)acrylamit

125mg hop chit néu & dé& muc nay thu duoc dudi dang chét rdn mau vang
nhgt theo quy trinh dugc mo td & Bude 3 cua Vi du 65, tor 240mg tert-butyl (3-(4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)propyl)carboxylat thu dugc & Budc
1.

(Buéc 3) Tong hop 1-(3-acrylamidopropyl)-4-amino-N-(benzo[d]oxazol-2-
yl)-1H-pyrazolo|3,4-d]pyrimidin-3-carboxamit

3,2mg hop chét néu & dé muc nay thu dugc dudi dang chit rin mau tring
theo quy trinh dugc mé ta & Budc 4 cua Vi du 65, tr 10mg N-(3-(4-amino-3-iodo-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)propyl)acrylamit thu dugc ¢ Budce 3.

Vi du 86: Téng hop 1-(2-acrylamidoetyl)-4-amino-N-(benzo[d]oxazol-2-y1)-
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1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit (Hop chét vi du 86)

(Buéc 1) Tdéng hop tert-butyl (2-(4-amino-3-iodo-1H-pyrazolo[3,4-
d]pyrimidin-1-yl)etyl)carboxylat

239mg hop chit néu & d& muc nay thu duoc dudi dang chit rin mau vang
nhot tr 200mg 3-iodo-1H-pyrazolo[3,4-d]pyrimidin-4-amin va 257mg tert-butyl (2-
bromoetyl)carboxylat theo quy trinh duge mé ta trong Vi du tdng hop 3 (Bude 2).

(Bude 2) N-(2-(4-amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-
yletyl)acrylamit

140mg hop chat néu & d& muyc nay thu duge dudi dang chét rin mau vang
nhot theo quy trinh dugc md t& & Bude 3 cia Vi du 65, tor 239mg tert-butyl (2-(4-
amino-3-iodo-1H-pyrazolo[3,4-d]pyrimidin-1-yl)etyl)carboxylat thu dugc & Budc 1.

(Bué6e 3) Tong hop 1-(2-acrylamidoetyl)-4-amino-N-(benzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit

1,8mg hop chét néu & dé& muc nay thu duogc dudi dang chit rin mau tréng
theo quy trinh dugc mo ta & Budc 4 cia Vi du 65, tor 10mg N-(2-(4-amino-3-iodo-
1H-pyrazolo[3,4-d]pyrimidin-1-yl)etyl)acrylamit thu dugc & Budc 2.

Vi du tham khéao 1: Téng hop (R)-1-(3-(4-amino-3-(4-phenoxyphenyl)-1H-
pyrazolo[3,4-d]pyrimidin-1-yl)piperidin-1-yl)prop-2-en-1-on (Hop chit tham khao
1)

Hop chit néu & d& muc nay thu dwoc dudi dang chat rdn mau tring bang
cach téng hop hop chit theo quy trinh dugc mo ta trong phwong phap cia WO
2008/121742.

Duéi day, cong thic cAu tao va tri s6 dic tinh vat ly ctia cac hop chét vi du

va hop chét tham khao 1 duoc thé hién trong céac tir Bang 1 dén Bang 44.
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Vi du thir nghiém 1: Po hoat tinh trc ché BTK (in vitro)

Vé viée thiét 1ap diéu kién cho phuong phap do hoat tinh @c ché ctia hop
chét v6i hoat tinh BTK kinaza in vitro, né dugc md ta trong danh sach gia cung cip
chit phan ung tiéu thu dugc cho ddy LabChip (nhan hiéu di ding ky) cua
PerkinElmer, Inc. ma FL-PEPTIDE 2 tuong tng véi peptit co chat dé do hoat tinh
BTK kinaza. Vi vay, FL-PEPTIDE 2 duoc st dung 1am co chét. Protein BTK ngudi
tai td hop da tinh ché dugc su dung trong thtt nghi€ém dwgc mua tur Carna
Biosciences, Inc.

V& viéc do hoat tinh trc ché cua hop chét, trudc tién, hop chét theo sang ché
duoc pha lodng ting budc bang dimetyl sulfoxit (DMSO). Tiép d6, protein BTK,
peptit co chat (ndng @6 cubi cing 1a 1uM), magie clorua (ndéng d6 cudi cing la
10mM), ATP (ndng do cubi ciing 1a 45M), va dung dich DMSO chira hop chit theo
sang ché (ndng do cudi cing cia DMSO 1a 5%) dugc bd sung vao dung dich dém
cho phan tng kinaza (20mM HEPES (pH 7,5), 2mM dithiotheitol, 0,01% Triton X-
100), va sau khi dung dich nay dugc u trong 40 phut & 25°C, phan tng kinaza dugc
tién hanh. Phan tng nay dugc ding lai bang cich bd sung EDTA vao d6 dé thu duoc
ndng do cudi cung 1a 30mM. Cudi cing, peptit co chét chua duoc phosphoryl hoa
(S) va peptit phosphoryl hoa (P) duogc tach va phat hién bang phép dién di mao quan
vi kénh bing cach sir dung dau doc LabChip EZ Reader II (PerkinElmer, Inc.).
Luong phan tng phosphoryl héa duoc xac dinh tir chiéu cao pic twong tng cua S va
P, va ndng d6 hop chét tai d6 phan ing phosphoryl héa c6 thé bi 1am giam 50% dugc

xéc dinh 12 tri 6 IC50 (nM). Két qua duogc thé hién trong cac bang sau.
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Bang 45
Vi du 58 Ho'at tinh trc ché BTK
’ Tris6 1C50 (nM)

1 0,415
2 0,464
3 0,443
4 0,888
5 1,253
6 0,738
7 0,457
8 1,266
9 1,37

10 2,384
11 2,143
12 0,433
13 0,813
14 14,141
15 0,786
16 0,733
17 0,811
18 0,788
19 0,69

20 0,801
21 0,777
22 14,209
23 1,583
24 0,591
25 1,166
26 2,788
27 1,433
28 0,559
29 0,485
30 0,566
31 1,671
32 0,634
33 0,887
34 0,79

35 0,792
36 0,867
37 0,786
38 0,888
39 1,12

40 2,087
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Bang 46
, v Hoat tinh (rc ché& BTK
Vidyso THs8 1C50 (nM)
41 0,442
42 0,771
43 0,546
44 0,877
45 1,249
46 3,272
47 7,345
48 0,836
49 1,529
50 1,407
51 1,48
52 1,195
53 1,675
54 1,436
55 0,799
56 1,337
57 1,507
58 1,844
59 1,507
60 1,88
61 2,341
P-1 31,36
P-2 43,882
64 8,09
65 79,03
66 16,98
67 14,04
68 13,16
69 161,78
70 3,17
71 5,89
72 28,11
73 258,63
74 21,4

Tir cac két qua thir nghiém nay, da phat hién ra rang hop chit theo sédng ché

¢O hoat tinh rc ché voi BTK in vitro.
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Vi du thtr nghiém 2: Hoat tinh tc ché BTK chon loc so vé6i tc ché EGFR
kinaza (in vitro)

1) Do hoat tinh trc ché BTK

Hoat tinh @rc ché BTK dugc do theo cach dugc néu trong Vi du thtr nghiém 1.

2) Do hoat tinh @c ché EGFR

V& viéc thiét 1ap didu kién cho phuong phap do hoat tinh tic ché ctia hop
chét véi hoat tinh EGFR kinaza in vitro, né dwoc mé ta trong danh sach gia cung cdp
chit phan Ung tiéu thu dugc cho day LabChip (nhdn hiu da ding ky) cua
PerkinElmer, Inc. ma FL-PEPTIDE 22 twong tng v&i peptit co chat dé do hoat tinh
EGFR kinaza. Vi vay, peptit biotin héa (biotin- EEPLY WSFPAKKK) dugc tao ra
bang cach tham khdo trinh tu axit amin cta peptit. Protein EGFR nguoi tai t6 hop da
tinh ché duoc st dung trong thir nghiém dugc mua tir Carna Biosciences, Inc.

V& viéc do hoat tinh trc ché ciia hop chét, trude tién, hop chét theo sang ché
dugc pha lodng timg bude bing dimetyl sulfoxit (DMSO). Tiép d6, EGFR protein,
peptit co chét (ndng d6 cudi cing 1a 250nm), magie clorua (ndng do cudi cung 1a
10mM), mangan clorua (ndng d6 cubi cing 1a 10mM), ATP (ndng do cudi cung la
1,5uM), va dung dich DMSO chtra hop chét theo sang ché (ndng do cudi cing cua
DMSO 1a 2,5%) duoc bd sung vao dung dich d&m cho phan tng kinaza (20mM
HEPES (pH 7,5), 2mM dithiotheitol, 0,01% Triton X-100), va sau khi dung dich nay
duoc u trong 120 phut ¢ 25°C, phan ung kinaza duoc tién hanh. Phan tng nay duoc
dimg lai bang cach bd sung EDTA vao d6 dé thu dugc ndng do cubi ciing 13 24mM.
Tiép d6, dung dich phat hién chia khéng thé PT66 tyrosin chdng phosphoryl hoa
duoc danh diu Eu (PerkinElmer, Inc.) va SURELIGHT APC-SA (PerkinElmer, Inc.)
duoc bd sung vao, va hé nay duoc dé yén trong 2 gid hodc 1au hon & nhiét d¢ trong
phong. Cudi cuing, lugng huynh quang khi buc xa bang anh sang kich thich c6 budc
song bang 337nm dugc do & hai budce song bang 620nm va 665nm, bang cach sir

dung thiét bi PHERAstar FS (BMG Labtech GmbH). Luong phan tmg phosphoryl
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hoa duoc xéac dinh tir ty 18 giita lwong huynh quang & hai budce song nay, va ndng dod
hop chét tai d6 phan tng phosphoryl hoa ¢ thé bi lam giam 50% dugc xac dinh 12
tri s6 IC50 (nM).

3) Uc ché BTK chon loc

Thuét ngit “tri s6 IC50 cua hoat tinh e ché EGFR (nM)/ tri s6 IC50 ctia
hoat tinh e ché BTK (nM)" duoc tinh dua trén két qua thu dugc trong phan 1) va 2)

trén day, va nho dé xéc dinh dugc viéc tc ché BTK chon loc cua hop chét thir

nghiém.
Béang 47
, Tri 56 IC50 hoat tinh e che
Vidu so EGFR (nM) /Tri 86 IC50 hoat
tinh &c ché BTK (nM)
4 929.,2
241,0
6 33,3
8 22,9
9 28,4
11 1294.6
12 84,2
13 28,8
14 128,1
15 145,0
16 158,1
17 157,2
18 121,3
19 144,8
20 138,2
21 1474
22 260,1
25 173,7
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, Tri 50 IC50 hoat tinh trc ché
Vi du sd EGFR (nM) /Trj s6 IC50 hoat
tinh &c ché BTK (nM)
26 642.,8
30 21,3
32 43,1
33 43,4
34 79,3
35 35,1
36 59,8
37 70,5
39 37,5
40 10,0
42 19,4
44 17,1
47 20,4
49 24,8
50 22,1
51 31,1
52 20,6
53 25,5
54 37,1
56 17,6
57 19,3
58 23,5
59 16,3
60 32,4
61 67,5
67 18,0
68 11,4
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Béang 48
, Tri s6 IC50 hoat tinh trc ché
Vi du so EGFR (nM) /Tri 86 IC50 hoat
tinh ¢ ché¢ BTK (nM)
70 12,2
71 42,0
72 12,4
73 11,2
75 58,2
76 11,4
77 203,7
78 100,7
79 20,6
80 75,4
21 204.9
82 10,9
83 39,6
85 11,0
Hop chat vi du so sanh 1 1,3

Tir cac két qua thir nghiém nay, c6 thé thiy rd rang 1a viéc chon loc ctia hop
chét theo sang ché dé trc ché BTK so v6i EGFR kinaza in vitro 1 khoang 7,5 lan
hodc cao hon so véi viéc chon loc cua Hop chit tham khao 1, va hop chét theo sang
ché ¢6 hoat tinh tGc ché BTK chon loc mdt cach m§ méan. T céc két qué nay, co thé
két ludn rang hop chét theo sang ché c6 tac dung phu it hon so véi cac chét e ché
BTK hién hanh.

Vi du thir nghiém 3: Tht nghiém do sy tang sinh hoat tinh ¢ ché v6i dong
té bao bidu hién BTK va EGER (in vitro), va so sanh do chon loc ctia nd

Té bao TMDS, 14 ciia dong té bao lympho t& bao B 16n lan téa biéu hién
BTK, duoc tao huyén phil trong mdi truong RPMI1640 (do Life Technologies Corp.

san xuét) chira 10% huyét thanh bao thai bé. Té bao A431, la cia dong té bao ung
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thu biéu mo dang biéu bi nguoi duge hoat héa & mic cao, biéu hién qua muc EGFR,
duoc tao huyén phu trong DMEM, moi trudng glucoza cao (do Life Technologies
Corp. san xuét) chira 10% huyét thanh bao thai bé. Hon dich té bao dugc cdy vao
mdi giéng cua dia vi chuin d6 day phiang 384-giéng, va cac té bao duoc nudi cdy
trong 1 ngay ¢ nhiét d¢ 37°C trong tu ap chira 5% khi cacbon dioxit. Hop chét theo
sang ché va Hop chét tham khao 1 1an luot dugc hoa tan trong DMSO, va cac dung
dich nay dugc pha lodng dén nong do gip 500 14n ndng d6 cudi cung ctia hop chét
thtr nghiém bang cach st dung DMSO. Dung dich DMSO cta hgp chét thtr nghiém
duoc pha lodng véi moi trudng duge st dung trong huyén phii ciia mdi té bao, va né
dugce bd sung vao mdi cia giéng ciia dia nuodi chy té bao sao cho ndng d6 cudi ciing
ctia DMSO 1a 0,2%. Céc té bao dugc nudi cy tiép trong 3 ngay & nhiét do 37°C
trong ti 4p chira 5% khi cacbon dioxit. Tién hanh dém s6 té bao trudce khi bd sung
hop chit va sau khi nudi cdy trong 3 ngay véi su c6 mit cua hop chét, bang céch st
dung thiét bi CELLTITER GLO (do Promega Corp. san xuit) dua trén quy trinh do
Promega Corp. khuyén céo. Ty 18 trc ché sy tang sinh dugc tinh bing cong thiic sau,
va xAc dinh ndng do cta hop chét thir nghiém e ché 50% (GI50 (nM)).

Ty 18 trc ché sy tang sinh (%) = (C - T)/(C - C0) x 100

T: Cuong dd phat quang cua giéng trong d6 hop chét thir nghiém dugc bd
sung

C: Cuong do phat quang cua giéng trong d6 hop chét thtr nghiém khong
duoc bd sung

C0: Cuong dd phat quang cua giéng do dugc trudc khi bd sung hop chit thir
nghiém

Khi so sanh gitta hoat tinh trc ché sy tang sinh té bao véi t€ bao A431 ma
phu thudc vao viéc phat tin hi¢u ting sinh EGFR va hoat tinh @c ché su tang sinh té
bao voi té bao TMD8 ma phu thudc vao viéc phat tin hiéu tang sinh BTK, sy anh

hudéng cia kinaza tuong Gmg & muc té bao 1a ¢ th¢ danh gia duge. Di€u nay co
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nghia 13, khi ty 18 “ty 18 trc ché sy tang sinh t& bao A431/ty 18 tic ché su ting sinh té
bao TMDS8" duogc tinh, ndé dugc du tinh 1a khi tri sb cla ty 1€ nay cang l6n, mic do
chon loc BTK so véi EGFR trong té bao 1a cao hon. Tri sb cta "ty 1€ tc ché su tang

sinh té bao A431/ty 16 Grc ché sy tang sinh t& bao TMDS8" dugc thé hién trong Bang
49 va Bang 50.
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Bang 49
Vidu sb Ty 16 e ché ting sinh (€ bao A431
' /Ty 1€ trc ché tang sinh t€ bao TMD8
1 10629
2 >1033,6
6 2786,0
7 5440,9
8 25303,8
9 8196,7
10 5860,5
12 3077,4
13 48722
14 >1400,6
15 16442,0
16 >16313,2
17 >12345,7
18 >15625,0
19 >17825,3
20 >19120,5
21 4909,1
29 >12468,8
23 >10680
24 3266,5
25 2793.,0
27 4155,9
28 2040,3
29 12434
30 51643
32 >11123,5
33 >18281,5
34 >22471,9
35 >18691,6
38 28681

-172-




22458

Bang 50
, Ty 16 trc ché ting sinh gé'
Vi du so bao A431 /Ty 16 &rc ché
tang sinh t€ bao TMD8
39 >3510,0
40 >3159,6
41 1667,7
42 3934,1
44 10905,1
46 7662,2
48 2496.,4
49 >3260,5
50 >2767,8
51 >2044,6
52 >3617,9
53 >1535,4
54 >2675,9
66 >1205,7
67 >2168,7
68 >4785,8
70 >8369,4
71 >7657,0
72 >2802,7
75 >1643,7
76 >2345,8
77 >6793,5
78 >23596,7
80 14348,9
&1 8346,7
82 8143,0
83 >18797,0
’ 84 >7132,7
Hop chat vi du so sanh 1 117,9
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Tir cac két qua thir nghiém nay, c6 thé thay rd rang 1a muc do su tc ché
BTK moét cach chon loc cia hop chét theo sang ché so véi EGFR kinaza trong ty 18
tre ché sy tang sinh t& bao (in vitro) 1a gdp 8,5 1an hodc cao hon so véi Hop chét
tham khao 1, va hop chét theo sang ché cling ¢6 hoat tinh rc ché BTK chon loc mot
cach my man khong chi & muac kinaza ma con ¢ muc té bao. Tir cac két qua nay, co
thé két luan rang hop chét theo sang ché c6 thé c6 it tac dung phu hon cac chét e
ché BTK hién hanh.

Vi du thir nghiém 4: Téc dung chbng khéi u va dénh gi4 ty 18 thay doi thé
trong

Dong té bao TMDS c¢6 ngudn gbc tir u lympho té bao B ctia nguoi dugce chy
truyén dudi da vao chudt SCID. Vio thoi diém khi thé tich cia khéi u ghép dat 100
dén 200mm?3, cac con chudt dugc chia thanh nhém, mdi nhém 5 con, theo phuong
phép phan loai ngau nhién (Ngay 1) sao cho thé tich khdi u cdc nhom khac nhau 1a
ddng nhit, va viéc dung qua dudng miéng duge bt ddu. Nhom 1: Hop chét tham
khao 1 (100mg/kg) dugc dung qua dudng miéng mot 14n mot ngay, Nhom 2: hop
chét theo sang ché (Vi du hop chét 13) (50mg/kg) duoc ding qua dudng miéng mot
1an mot ngay, Nhoém 3: hop chét theo sang ché (Hop chét vi du 12) (50mg/kg) duge
dung qua duong miéng mot 1An mot ngdy, va Nhém 4: hop chit theo sang ché (Hop
chit vi du 6) (50mg/kg) duogc dung qua dudng miéng mot lAn mot ngay. D& so sanh
tac dung chéng khéi u gy ra béi viéc dung thubc, thé tich khdi u twong dbi (relative
tumor volume-RTV), 13 ty 1¢ ting sinh cta khdi u khi thé tich khdi u vao thoi diém
chia nhém duoc dat 1a mot, duoc x4c dinh bang cong thirc sau.

RTV = (thé tich khdi u vao ngay do thé tich khdi u)/(thé tich khdi u vao thoi
diém chia nhom)

Tri s6 RTV trung binh vao ngay 17 sau khi ding trong nhém d6i chimg va
nhom dung hop chét (cac nhém tir Nhom 1 dén 4) 14 duoc md ta trong Bang 51.

Su thay doi thé trong (body weight chance-BWC) dugc st dung ¢ dang chi
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cOng thire sau, va tri s6 BWC trung binh dugc thé hién trong Bang 38.

(Cong thtrc toan hoc 1)

BWC (%) = ([(thé trong cuia cac con chudt vao ngay do trong lugng) - (thé

trong ctia cac con chudt vao thoi diém chia nhom)]/(thé trong cua cac con chudt vao

thoi diém chia nhom)) x 100

Bang 51
Hop chét duoc Liéu luong Ngay 17
dung (mg/kg) RTV BWC
Doi ching - 9,36 8,5
Nhom 1 100 3,21 2,0
Nhom 2 50 4,24 3,8
Nhom 3 50 0,13 6,0
Nhom 4 50 1,99 -0,6

Két qua 13, hop chét theo sang ché & nhom duoc dung lidu 50mg/kg co tac
dung chdng khdiu bang hoic cao hon tac dung chéng khéi u cia nhém trong d6 Hop
chat tham khao 1 duge ding véi lidu 100mg/kg. Ngoai ra, do doc nhu viée giam thé
trong khong dugc nhén thiy & nhém duogc ding cac hop chét nay.

Vi vay, ¢6 thé thiy mot cich rd rang 13 hop chét theo sang ché 13 hop chét,
c6 tac dung chdng khdi u my man & cac lidu thap hon Hop chét tham khao 1 va an
toan & muc cao.

Vi du thir nghiém 5: Su anh huéng dén thé trong ctia chudt SD bang céch
dung lap lai hop chat theo séng ché (in vivo)

Sy anh huéng dbi véi viée ting thé trong ctia cac con chudt SD bang cach
dung 1dp lai Hop chét tham khao 1 va hop chét theo sang ché trong hai tun, dugc so
véi su anh hudng cua nhéom duogc diung chét din thubc. Cac con chudt duge phan
nhém nhu sau, mdi nhém gdm bdn con, bing phuong phap phén loai ngdu nhién sao
cho thé trong trung binh ctia mdi nhém hau nhu ddng nhat (Ngay 1).

Nhém 1: Hop chét tham khao 1 (280mg/kg) dugc dung qua dudong miéng

mdt 1an mot ngay, Nhom 2: hop chét theo sang ché (Hop chat vi du 12) (750mg/kg)
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dugc dung qua dudng miéng mot 1an mot ngay, va Nhom 3: hop chét theo sang ché
(Hop chét vi du 13) (750mg/kg) duge dung qua dudng miéng mot 1An mot ngay.

Sy thay dbi thé trong (BWC) duoc st dung ¢ dang chi sb6 cho biét do6 doc
toan than gay ra boi viéc ding thube. Chi sé BWC dugc tinh bang cong thirc sau.

BWC (%) = ([(Thé trong cta chudt vao ngy 14 sau khi dung) - (thé trong
ctia chuot vao thoi diém chia nhém)]/(thé trong ctia chudt vao thoi diém chia nhém))
x 100

Ty 16 thay ddi thé trong tuong d6i trong nhém duoc ding mdi hop chét duge
tinh bang cong thirc sau khi BWC trong nhom duge dung chét din thudc dugc dit 1a
1, va két qua dugc thé hién trong Bang 52.

Ty 16 thay dbi thé trong twong d6i (%) = (BWC trong nhém dugc dung hop

chit)/(BWC trong nhém dugc ding chét dan thudc) x 100

Bang 52
Nhom Liéu luong (mg/kg) Ty 1& thé trong tuwong doi
(%)
Nhém 1 280 30,9
Nhém 2 750 91,2
Nhém 3 750 79,1

Theo két qua, bién do ting thé trong ctia chudt 1a rt nho & Nhém 1, 12 nhém
dugc dung Hop chit tham khao 1 so véi nhém duge ding chét dan thubc. Trong khi
& Nhom 2 va 3, 1a nhom dugce ding hop chit theo sang ché, viéc ting thé trong cua
chuot 12 rat kho tac dong. Hop chét theo sang ché dugc dung v6i luong gip 2,5 lan
hodc nhiéu hon luong cia Hop chét tham khao 1 (Iwong gip khoang 5 14n vé& AUC,.
24 (UM gio)). Thém vao d6, 6 Nhom 1, nhén thdy cac ca thé bi tiéu chiy; tuy nhién,
& Nhom 2 va 3, khong nhan thdy cac ca thé dugc nhan thiy. Vi vay, hop chat theo
sang ché c6 tac dung m§ man 12 méc do tac dung phu la thdp mic du luong tiép xtc
1a 16n hon nhidu ctia Hop chat tham khao 1.

Nhu di md ta trén day, c6 thé thay ro rang 1a hop chét theo sang ché 1 hop
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chat ¢ profin m§ mén véi do doc giam hon so véi Hop chat tham khdo 1.

Vi du thir nghiém 6: Phat hién bang chit danh ddu BTK bang cich st dung
hop chét danh ddu huynh quang (in vitro)

Dong té bao ¢6 ngudn gbc tir u lympho té bao ctia nguoi, té bao Ramos duoc
tao huyén phil trong mdi truong RPMI1640 chtta 10% huyét thanh bao thai bé, va
tip theo, cac té bao dugc chy & dia nudi cdy v6i ndng do 2,0x10° (té bao/giéng). Cac
té bao dugc nudi cdy trong ti 4p CO; (Sanyo Electric Biomedical Co., Ltd.) & 37°C
trong 24 giod. Hop chét vi du P-1 va hop chét duoc danh diu huynh quang 1a dan xuét
ctia Hop chét tham khao 1 (PCI-33380, Tai liéu phi séng ché 2) (10mM dung dich
gbc) 1an lugt duge dugc pha lodng véi DMSO. M3i dung dich pha logng duoc bd
sung vao té bao duoc cy trén dia, va cac té bao dugc nudi cdy trong tii 4p CO; trong
1 gio. Sau dd, hop chét danh ddu huynh quang (10mM dung dich gbc) dugc pha
lodng dén 2mM bang DMSO va bd sung vao mbi giéng, va cac té bao dugc nudi cdy
trong ti 4p CO; trong 1 gid. Sau do, cac té bao dugc gom, va 50pul (dich chiét té bao
(NP-40; Invitrogen, Inc.) chira 1x chét wrc ché proteaza (Hoffmann-La Roche AG) va
1x hdn hop phosphataza (Sigma-Aldrich Co.)) dugc bd sung vao céc vién té bao.
Céc vién té bao nay duoc dé yén trong 10 phit trén hdn hop nuée da. Lugng protein
trong dich chiét té bao gom dugc dugc phan tich mot cach dinh luong bang thir
nghiém DC protein (Bio-Rad Laboratories, Inc.), va 20ug protein trén mdi kénh
duoc dua vao gel chita SDS theo gradien (4% dén 20%) (Wako Pure Chemical
Industries, Ltd.). Sau khi tién hanh dién di, anh cua gel dién chuyén dugc chup bé‘mg
cach st dung Molecular Dynamics Typhoon Scanner (GE Healthcare, Inc.). Sau do,
thir nghiém thim T4y dugc tién hanh bang cach str dung i-Blot (Invitrogen, Inc.), va
protein BTK dugc phét hién dugc bing thiét bi LAS4000 (GE Healthcare, Inc.) bing
cach str dung khang thé BTK (Abcam) (Fig. 1).

Nhu duoc thé hién trén Fig. 1, ¢6 thé thdy ro rang 1a mau do theo sang ché 1a

cong cu hitu ich dé phat hién BTK trong thtt nghiém in vitro.

-177-



22458

YEU CAU BAO HO

1. Hop chét c6 cong thirc chung (I) sau, hodc mudi ctia noé:

/Rs

a
z7 \

NN

o I

R, NH

0
N™ TN

trong d6 A 1a -(CH2)s-X-, -(CH2)m-NH-, hodc -(C3-C7 xycloalkylen)-NH-;
n 12 s6 nguyén nam trong khoang tir 0 dén 2;
m 1 s6 nguyén nam trong khoang tir 1 dén 4;

X 1a C3-C10 heteroxycloalkylen chta nito ¢6 thé c6 mot hodc nhidu phan tir

Y 1a -C(R4)=C(R5)(Re) hodc -C=C-R7;

mdi nhém W va Z doc 1ap 1a N hodc CH;

Rj Ia nhém amino;

mdi nhém Ra va Rs, c¢6 thé 1a gibng hodc khac nhau, 13 nguyén tir hydro,
nguyén tt halogen, nhém C1-C6 alkyl c6 thé c6 mdt hodc nhiéu phan tir thé, nhém
C1-C6 alkoxy c6 thé c6 mot hodc nhidu phan tir thé, nhom C3-C7 xycloalkyl c6 thé
c6 mot hodc nhidu phan tir thé, nhém hydrocacbon thom ¢ tlr 6 dén 14 nguyén tir
cacbon ¢6 thé c6 mot hoic nhiéu phﬁn ttr thé, nhom di vong chua bao hoa don vong
hodc da vong c6 tir 4 dén 10 canh, chta tir 1 dén 3 nguyén tir khéc loai thudc clng
loai hodc khac loai dugc chon tir nhém bao gdm nguyén tir nito, nguyén ti oxy va
nguyén ti luu huynh, cé thé c6 mot hoic nhiéu phﬁn t thé, hodc nhom Xyano; va

mdi nhom Ry, Rs, Re va R7, 6 thé 1a giéng hodc khac nhau, la nguyén tt hydro,
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hodc nhém C1-C6 alkyl ¢6 thé c6 mot hodc nhiéu phan tir thé;

trong do6 (cac) phan tir thé nay duoc chon tir nguyén ti halogen, nhém hydroxyl,
nhém xyano, nhém nitro, nhém C1-C6 alkyl, nhém halogeno-C1-Cé6-alkyl, nhém
C3-C7 xycloalkyl, nhéom C3-C7 xycloalkyl-C1-C4 alkyl, nhém C7-C13 aralkyl,
nhém C2-C6 alkenyl, nhém C2-C6 alkynyl, nhém C1-C6 alkoxy, nhém halogeno-
C1-C6 alkoxy, nhém C3-C7 xycloalkoxy, nhém C3-C7 xycloalkyl-C1-C4 alkoxy,
nhém C7-C13 aralkyloxy, nhém C1-C6 alkylthio, nhom C3-C7 xycloalkyl-C1-C4
alkylthio, nhém amino, nhém amino dugc thé mot hodc hai 1an bang nhém C1-C6
alkyl mach thing hoic mach nhénh, nhom C3-C7 xycloalkyl-C1-C4 alkylamino,
nhém (C1-C6 alkyl)cacbonyl mach thing hodc mach nhanh, nhém (C6-C14 aryl)-
cacbonyl, nhom (C1-C6 alkyl)cacbonyloxy mach thang hodc mach nhénh, nhém
(C6-C14 aryl)cacbonyloxy, nhém oxo, nhom carboxyl, nhom (C1-C6 alkoxy)-
cacbonyl, nhém (C7-C13 aralkyl)oxycacbonyl, nhém carbamoyl, nhom di vong béo
hoa c6 nguyén ti khéc loai dugc chon tir nguyén tir nito, nguyén tr oxy va nguyen tir
luu huynh, nhém di vong chua bdo hoa mot ph?m hodc hoan toan, don vong hodc da
vong c6 nguyén tir khac loai dugce chon tir nguyén tir nito, nguyén ti oxy va nguyen
ttr luu huynh, nhém C6-C14 hydrocacbon thom, va nhom oxy di vong bdo hoa c6
nguyén tir khic loai dugc chon tir nguyén tir nito, nguyén tir oxy va nguyén tir luu

huynh.

2. Hop chit theo didm 1, hodc mubi cua no, trong do6 trong cdng thirc chung (1),
Ala -(CH2)n-X-;
n bing 0;
X 1a C3-C10 heteroxycloalkylen chtra nito; va
R1 1a nhém amino.
3. Hop chét theo diém 1 hoidc 2, hodc mudi cia no, trong dé trong cong thirc chung

@,
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Ala -(CH2)u-X-;

n bang 0;

X la azetidinylen, pyrolidinylen, hodc piperidinylen; va

R1 Ia nhém amino.

4. Hop chét theo diém bét ky trong sb cac diém tir 1 d&én 3, hodc mudi ciia no, trong
do trong cong thie chung (I),

Ala -(CH2)n-X-;

n bang 0;

X la azetidinylen, pyrolidinylen, hodc piperidinylen;

Y 14 -C(R4)=C(R5)(R¢) hodc -C=C-Ry;

R 1a nhém amino;

nhom bét ky trong sé cac nhom R, va R3 1a nguyén tir hydro hodc nhém C1-
C6 alkyl, trong khi nhém con lai 1a nguyén t hydro, nguyén tir halogen, nhém Cl1-
C6 alkyl, nhom C1-C6 alkyl halogen héa, nhém C1-C6 alkyl dugc thé C1-C4 alkoxy,
nhém C1-C6 alkoxy, nhom phenyl c6 thé c6 mot hozic nhidu phan t thé véi nguyén
t halogen, nhom di vong chua bdo hoa don vong co tur 4 dén 6 canh chia mot
nguyén ti luu huynh, hodc nhém xyano;

khi Y 1a -C(R4)=C(R5)(Re),

mdi nhém Ra, Rs va Rg, ¢6 thé 1a giéng hoac khac nhau, 1a nguyén tir hydro,
nhom C1-C6 alkyl, nhom C1-C6 alkyl ma dugc thé bang nhém amino duge thé bang
hai nhom C1-C6 alkyl (nhém C1-C6 alkyl nay co thé tao thanh nhém heteroxyclo-
alkyl c6 tir 4 dén 8 canh clng v6i nguyén ti nito ma cac nhom alkyl nay gin vao);
va

khi Y 1a -C=C-Ry,

R7 14 nguyén tr hydro hodc nhom C1-C6 alkyl.

5. Hop chat theo diém bét ky trong sb cac diém tir 1 dén 4, hodc mudi cla no, trong

do trong cong thic chung (1),
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Ala -(CH2)u-X-;

n bang 0;

X 1a 1,3-azetidinylen, 1,3-pyrolidinylen, hodc 1,3-piperidinylen;

Y 1a -C(R4)=C(Rs)(Re¢) hodc -C=C-Ry;

khi Z 1aN, W 1a N, trong khi khi Z 1a CH, W 1a N hodc CH;

R; 1a nhém amino;

nhém bét ky trong s cac nhém R va R 1 nguyén tit hydro hodc nhém Cl-
C4 alkyl, trong khi nhém con lai 18 nguyén tir hydro, nguyén tir halogen, nhom C1-
C4 alkyl, nhém C1-C4 alkyl halogen héa, nhom C1-C4 alkyl dugc thé C1-C4 alkoxy,
nhén1CH-C4:ﬂkoxy,nhénlphenylcéthécérnéthoacrﬂﬁélphént&thévéinguyén
t&r halogen, nhém di vong chua bdo hoa don vong co6 tu 4 dén 6 canh chta mot
nguyén t& vu huynh, hodc nhém xyano;

khi Y 1a -C(R4)=C(R5)(Re),

mdi nhom Ry, Rs va Re, c6 thé 1a gibng hodc khéac nhau, 12 nguyén tir hydro,
nhém C1-C6 alkyl, nhém C1-C6 alkyl ma dugc thé bang nhém amino dugc thé bang
hai nhom C1-C6 alkyl (nhém C1-C6 alkyl nay co thé tao thanh nhoém hetero-
xycloalkyl ¢6 tir 4 dén 8 canh clng véi nguyén ti nito ma céc nhom alkyl nay gin
vao); va

khi Y 1a -C=C-Ry,

R7 1a nguyén t& hydro hodc nhom C1-C4 alkyl.

6. Hop chat theo diém bét ky trong sb cac diém tir 1 dén 5, hodc mubi cia nd, trong
dé6 trong cong thire chung (1),

Ald -(CH2)n-X-;

n bang 0;

X 1a 1,3-azetidinylen, 1,3-pyrolidinylen, hodc 1,3-piperidinylen;

Y 1a -C(R4)=C(R5)(R¢) hodc -C=C-Ry;

khi Z 1a N, W 1a N, trong khi khi Z 12 CH, W 1a N hodc CH;
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R; 1a nhém amino;

nhom bit ky trong sd cic nhom R, va Rs 1a nguyén tt hydro hoic nhoém
metyl, trong khi nhém con lai 1a nguyén tir hydro, nguyén tr halogen, nhém metyl,
nhom triflometyl, nhom metoxyetyl, nhém metoxy, nhém phenyl, nhém 4-clophenyl,
nhom 2-thienyl, hodc nhém xyano;

khi Y 1a -C(R4)=C(R5)(Re),

mdi nhém Rs, Rs va Re, ¢6 thé 1a gidng hoic khac nhau, 1a nguyén ti hydro,
nhom metyl, nhém dimetylaminometyl, nhém metyletylaminometyl, nhom dietyl-
aminometyl, nhém metylisopropylaminometyl, nhom 1-piperidinylmetyl, hodc nhom
1-pyrolidinylmetyl; va

khi Y 1a -C=C-Ry,

R7 1a nhom metyl.

7. Hop chét theo diém bét ky trong s6 cac diém tr 1 dén 6, hodc mubi ctia né, trong
do trong cong thure chung (I),

Ala -(CH2)u-X-;

nbéngO;

R la nhom amino;

nhom bét ky trong sd cac nhém Rz va Rz 1a nguyén ti hydro hodc nhom
metyl, trong khi nhém con lai 1a nguyén tr hydro, nguyén ti halogen, nhoém triflo-
metyl, nhém metoxyetyl, nhém phenyl, nhom 2-thienyl, hodc nhém xyano;

(H)khiZ1aN,vaWIaN,

X 1a 1,3-piperidinylen,

va Y la nhém vinyl,

(2) khi Z1a CH, va W 1a N,

X 1a 1,3-pyrolidinylen hodc 1,3-piperidinylen,

va Y 1a -C(R4)=C(R5)(R¢) hodc -C=C-(R7), va

khi Y 1a -C(R4)=C(Rs)(Re),
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mdi nhom Ru, Rs va Re, c¢6 thé 1a gidng hodc khac nhau, 1a nguyén ti hydro,
nhom metyl, nhom dimetylaminometyl, nhom metyletylaminometyl, nhom dietyl-
aminometyl, nhém metylisopropylaminometyl, nhém 1-piperidinylmetyl, hodc nhém
1-pyrolidinylmetyl;

khi Y 1a -C=C-(R7),

R7 la nhém metyl; va

(3) khi Z 1a CH, va W la CH,

X 1a 1,3-azetidinylen hodc 1,3-pyrolidinylen,

va'Y la -C(R4)=C(Rs5)(Re), va

mdi nhém Ra, Rs va Re, ¢ thé 1a giéng hodc khac nhau, 1a nguyén tu hydro,
nhom dimetylaminometyl, nhém metyletylaminometyl, nhom dietylaminometyl,
nhém metylisopropylaminometyl, nhém 1-piperidinylmetyl, hodc nhém I-
pyrolidinylmetyl.

8. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 7, hosic mudi cia né, trong
do trong cdng thic chung (1),

Ala -(CH2)n-X-;

n bang 0;

X 1a 1,3-piperidinylen;

Y 1a nhém vinyl;

7 1a CH;

WlaN;

R 12 nhém amino; va

nhom bét ky trong s6 cac nhém R va R3 1a nguyén ti hydro, trong khi nhém
con lai 1a nguyén ti hydro, nguyén tr halogen, hodc nhom xyano.

9. Hop chit theo diém 1, trong d6 hop chét nay 1a hop chét bét ky trong sd cac hop
chét tir (1) dén (86) sau, hodc mudi ciia ching:

(1) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-clobenzo[ d]oxazol-2-yl)-
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1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(2) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-bromobenzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(3) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-(thiophen-2-
yl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(4) (R)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-metacryloylpiperidin-3-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(5) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(but-2-enoyl)piperidin-
3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(6) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-xyanobenzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(7) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-metoxybenzo[ d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(8) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-(2-
metoxyetyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(9) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(oxazolo[4,5-b]pyridin-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(10) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(4-metylbenzo[ d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(11) (R)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1-(1-metacryloylpiperidin-3-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(12) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5-flobenzo[ d]oxazol-2-y1)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(13) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(14) (R,E)-4-amino-N-(benzo[d]oxazol-2-yl)-1-(1-(but-2-enoyl)piperidin-3-yl)-

1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,
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(15) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(dimetylamino)but-
2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(16) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
(etyl(metyl)amino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit,

(17) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(dietylamino)but-2-
enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(18) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-

(isopropyl(metyl)amino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3
carboxamit,

(19) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(pyrolidin-1-yl)but-
2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(20) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(piperidin-1-yl)but-
2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(21) (R,E)-4-amino-N-(5-(thiophen-2-yl)benzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit,

(22) (R)-4-amino-N-(benzo[d]oxazol-2-yl)-1-(1-(but-2-ynoyl)piperidin-3-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(23) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(5,6-dimetylbenzo[d]oxazol-
2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(24) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-clobenzo[ d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(25) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(but-2-enoyl)pyrolidin-
3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(26) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(3-metylbut-2-

enoyl)pyrolidin-3-yl)-1H-pyrazolo|[3,4-d]pyrimidin-3-carboxamit,
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(27) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(28) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-(thiophen-2-
yl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]|pyrimidin-3-carboxamit,

(29) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-metylbenzo[d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(30) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(31) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-(4-
clophenyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(32) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(dimetylamino)but-
2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(33) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
(etyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d|pyrimidin-3-
carboxamit,

(34) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(dietylamino)but-2-
enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(35) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-
(isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3
carboxamit,

(36) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(pyrolidin-1-yl)but-
2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(37) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1-(1-(4-(piperidin-1-yl)but-
2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(38) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-metoxybenzo[ d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(39) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-xyanobenzo[ d]oxazol-2-
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yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(40) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-(2-
metoxyetyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(41) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-phenylbenzo[ d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(42) (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit,

(43) (R)-1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-
(triflometyl)benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(44) (R,E)-4-amino-N-(5-(triflometyl)benzo[d]oxazol-2-yl)-1-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-
carboxamit,

(45) 1-(1-acryloylazetidin-3-yl)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(46) 7-(1-acryloylazetidin-3-yl)-4-amino-N-(5-clobenzo[ d]oxazol-2-yl)-7H-
pyrolo[2,3-d]pyrimidin-5-carboxamit,

(47) (E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-(dimetylamino)but-2-
enoyl)azetidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(48) (R)-7-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-clobenzo[ d]oxazol-2-yl)-
7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(49) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-(dimetylamino)but-
2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(50) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-
(etyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit,

(51) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-(dietylamino)but-2-
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enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(52) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-
(isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit,

(53) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-(pyrolidin-1-yl)but-
2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(54) (R,E)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-7-(1-(4-(piperidin-1-yl)but-
2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(55) (R)-7-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-phenylbenzo[d]oxazol-2-
yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(56) (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-
(dimetylamino)but-2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(57) (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-
(etyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit,

(58) (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-
(dietylamino)but-2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(59) (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-
(isopropyl(metyl)amino)but-2-enoyl)pyrolidin-3-yl) 7H-pyrolo[2,3-d]pyrimidin-5-
carboxamit,

(60) (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-(pyrolidin-1-
yl)but-2-enoyl)pyrolidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(61) (R,E)-4-amino-N-(5-phenylbenzo[d]oxazol-2-yl)-7-(1-(4-(piperidin-1-
yl)but-2-enoyl)pyrolidin-3-yl1)-7H-pyrolo[2,3-d]pyrimidin-5-carboxamit,

(64) (R)-1-(1-acryloylpiperidin-3-yl)-4-amino-N-(7-clobenzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(65) (S)-1-(1-acryloylpyrolidin-3-y1)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
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pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(66) 1-((1-acryloylpyrolidin-3-yl)metyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(67) 1-((1-acryloylpiperidin-3-yl)metyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(68) 1-((1-acryloylpiperidin-4-yl)metyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(69) 1-(1-acryloylpiperidin-4-yl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(70) 1-((1-acryloylazetidin-3-yl)metyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(71) 1-((18,48)-4-acrylamidoxyclohexyl)-4-amino-N-(benzo[ d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(72) 1-((1R,4R)-4-acrylamidoxyclohexyl)-4-amino-N-(benzo[d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(73) (S,E)-4-amino-N-(benzo[d]oxazol-2-yl)-1-(1-(4-(dimetylamino)but-2-
enoyl)pyrolidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(74) 1-(1-acryloylazetidin-3-yl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(75) 1-((1-acryloylazetidin-3-yl)metyl)-4-amino-N-(5-flobenzo[ d]oxazol-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(76) 1-((1-acryloylazetidin-3-yl)metyl)-4-amino-N-(5-clobenzo[d]oxazol-2-y1)-
1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(77) 1-((1-acryloylpiperidin-4-yl)metyl)-4-amino-N-(5-flobenzo[d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(78) 1-((18,48)-4-acrylamidoxyclohexyl)-4-amino-N-(5-clobenzo[d]oxazol-2-

yD)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,
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(79) 1-(1-acryloylazetidin-3-yl)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(80) 1-((1-acryloylpiperidin-4-yl)metyl)-4-amino-N-(5-clobenzo[d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(81) 1-((1S,4S)-4-acrylamidoxyclohexyl)-4-amino-N-(5-flobenzo[d]oxazol-2-
yl)-1H-pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(82) 1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(83) 1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-flobenzo[d]oxazol-2-yl)-1H-
pyrazolo|3,4-d]pyrimidin-3-carboxamit,

(84) 1-(1-acryloylpyrolidin-3-yl)-4-amino-N-(5-clobenzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(85) 1-(3-acrylamidopropyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-
pyrazolo[3,4-d]pyrimidin-3-carboxamit,

(86) 1-(2-acrylamidoetyl)-4-amino-N-(benzo[d]oxazol-2-yl)-1H-pyrazolo[3,4-
d]pyrimidin-3-carboxamit.
10. MAu do chua hop chat theo diém bét ky trong sb cac diém tir 1 dén 9 hodc mudi
ciia n6, chit danh d4u c6 thé phat hién dwoc hodc nhan &i luc, va chat lién két, trong
d6 chét lién két nay lién két hop chit v6i chit danh diu hodc nhan ai luc, trong d6
chAt danh diu hodc nhan 4i luc cho phép phat hién su gin két cia doan do véi
tyrosin kinaza Bruton (BTK).
11. Ché phim c6 hoat tinh rc ché BTK chira hop chit c6 cong thirc chung (I) sau,

hodc mudi cida nd, lam thanh phan hoat tinh:
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trong d6 A la -(CH2)s-X-, -(CH2)m-NH-, hodc -(C3-C7 xycloalkylen)-NH-;

n 12 s6 nguyén nim trong khoang tir 0 dén 2;

m 1 s6 nguyén nam trong khoang tir 1 dén 4;

X 1a C3-C10 heteroxycloalkylen chira nito ¢6 thé c6 mot hozc nhidu phan tir
thé;

Y 1a -C(R4)=C(Rs)(Rs¢) hodc -C=C-Ry;

mdi nhém W va Z doc lap 1a N hodc CH;

R, 12 nhém amino c6 thé c6 mot hodc nhiéu phén tt thé;

mdi nhom R va Rs, c6 thé 13 giéng hodc khac nhau, 1a nguyén t& hydro,
nguyén tir halogen, nhom C1-C6 alkyl c6 thé c6 mot hodc nhidu phan ti thé, nhém
C1-C6 alkoxy c6 thé c6 mdt hodc nhiéu phan tir thé, nhém C3-C7 xycloalkyl c6 thé
c6 mot hodc nhiéu phin tir thé, nhém hydrocacbon thom c6 tir 6 dén 14 nguyén tir
cacbon c6 thé c6 mot hodc nhidu phan ti thé, nhom di vong chua bio hoa don vong
hodc da vong cé tur 4 dén 10 canh chira tir 1 dén 3 nguyén t khac loai thudc cling
loai hodc khéc loai duoc chon tir nhém bao gdm nguyén tir nito, nguyén ti oxy va
nguyén ti luu huynh, cé thé c6 mot hodc nhiéu phﬁn ttr thé, hodc nhom Xyano; va

mdi nhom Ry, Rs, Re va Ry, ¢6 thé 1a giéng hodc khac nhau, 1a nguyén tir hydro,
hodc nhém C1-C6 alkyl ¢6 thé c6 mot hodc nhiu phan i thé.

12. Dugc phdm chtta hop chit theo diém bét ky trong sd cac diém tir 1 dén 9 hoic

muoi cua no.
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13. Thubc chdng khéi u chira hoat chat 1a hop chét theo diém bt ky trong s cac

diém tir 1 dén 9 hodc muodi cia nd.
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FIG.1

Hop chét vi du
P-l

Hop chét danh déu
huynh quang cta hop
chét tham khao 1

Nong do mau do

huynh quang (M) 0 1 2 4 10 2

Mau do
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