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(57) Sang ché d& xuit mot sé hop chat tc ché kinaza phy thudc xyclin 4/6 (cyclin-

dependent kinase 4/6 - CDK4/6), va dugc pham chira ching. Cac hop chat nay 1 hitu dung

trong diéu tri cac bénh ting sinh qua mirc nhu bénh ung thu va ching viém.
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Linh vwe ky thuit dwoc dé cap

Sang ché dé cap dén mét sb hop chit hodc céc mudi dugc dung cua ching, cac
hop chét va mubi nay c¢6 kha ning wc ché hoat tinh kinaza cia CDK4/6 va c6 thé hitu
dung trong diéu tri cic bénh ting sinh qui mirc nhu bénh ung thu va ching viém.

Tinh trang ky thuit ciia sang ché

Cac bénh tang sinh qua mirc nhu bénh ung thu va chimg viém thu hit sy quan tam
ctia cong ddng khoa hoc vé viée tim kiém nhitng liéu phap diéu tri. Theo d6, d4 c6 nhiing
nd luc d nhan dién va hudng dich dén cac co ché dic biét ma gift vai trd anh huéng dén
qua trinh tang sinh & cac bénh nay.

Su phat trién khéi u lién quan mat thiét dén sur bién ddi gen va diéu tiét giam cac
kinaza phu thudc xyclin (CDK - cyclin-dependent kinase) va cac chét diéu tiét ctia chiing,
diéu nay goi ra rang cac chét tc ché CDK c6 thé hitu dung khi ding 1am thudc chéng ung
thur.

Cac CDK la cac protein kinaza serin/threonin, chung ngam thic ddy chu trinh té
bao va qua trinh tang sinh t& bao xay ra. Cac CDK diéu tiét qua trinh khai tao, tién trién,
va hoan thanh chu trinh té bao dong vét c6 v, va chung 1a yéu t6 thiét yéu dbi v6i qua
trinh phat trién t& bao. Phan 16n cac CDK da biét, gdm tir CDK1 dén CDK9, déu lién
quan gian tiép hodc truc tiép dén qua trinh tién trién cua chu trinh té bao. Nhitng chat lién
quan truc tiép dén qua trinh tién trién cia chu trinh té bao, nhu CDK 1-4 va 6, c6 thé phén
loai thanh cac enzym pha G1, S, hodac G2M. Su tang sinh khong kiém soat duoc 1a mot
dAu hiéu x4c nhan té bao ung thu va su thay doi chirc ning CDK xudt hién v6i tan suét
cao ¢ nhidu khéi u ran.

Vai tro ddc biét quan trong ctia cac CDK, va cac protein c6 li€n quan mat thiét voi
chung, trong viéc phdi hop va thiic déy chu trinh té bao & cac té bao bi bang sinh da dugc
chi ra mét cach dai thé. Do d6, viéc phat trién cac lidu phap don trong diéu tri cac rdi loan
tang sinh, nhu bénh ung thu, st dung céc thube huoéng dich v& mit gen & cac CDK, hodc
& cac CDK dic hiéu, duoc ky vong & muc cao. Co thé thdy rang cac chit trc ché CDK
cling c6 thé duoc str dung dé diéu tri cac bénh khac nhu cac bénh nhiém virut, cac bénh

tu mién va cac bénh thoai hoa than kinh, va cac bénh khac. Cac thue huéng dich CDK
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ciing c6 thé mang lai lgi ich 1am sang trong diéu tri cac bénh néu trén khi dugc sir dung
trong liéu phap két hop véi cac tc nhan chita bénh mdi hodc hién hanh.

Do d6, mot hop chét c6 hoat tinh trc ché CDK s& hitu dung trong phong ngira hodc
diéu tri bénh ung thu. Mic di cac chét irc ché CDK4/6 da dugc boc 10 trong linh vuc nay,
vi du, trong W02010/020675 va W02012/064805, nhiéu chét c6 tinh doc hodc co thoi
gian ban hity ngan. Do dé, c6 nhu cAu tim ra cac chat trc ché CDK4/6 méi ma c6 it nhét
mot tinh chét c6 loi trong sb cac tinh chét vé kha nang, do bén, chon loc, doc, duge luc
va duoc dong nhu 1a mét giai phap khéc cho diéu tri cac bénh ting sinh qua murc. Theo
d6, sang ché dé& xuat mot nhém cac chit e ché CDK4/6 méi.

Ban chit ky thuit ciia sing ché

Sang ché d& xuat mot s6 dan xuét vong ngung tu 5-6 canh méi va cac duge phim

chira chung. Céac hop chét nay 14 hiru ich 1am duoc pham.

Theo mot khia canh, sang ché dé xuét hop chét co6 cong thuc (1):

N-R3

(=)

R’ (I)

R4
(0]

hoic mudi duge dung cia no, trong do:
X 1a C hoac N;
Y 1a CR!, O, S hodc NR'%;
hé vong ngung tu 5-6 canh A-B dugc chon tur

R11

512
N“ = NZ N
s gt z@Dﬁ'
.r'{‘ 5 < N r"(‘ P

NP 0 § NP S ;
2N S ,va RN p
Q duoc chon tir aryl va heteroaryl;

R! dugc chon tir hydro, Ci-10 alkyl, C2-10 alkenyl, C2-10 alkynyl, Cs-10 xycloalkyl,
C3.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci4 alkyl, aryl, aryl-Ci.s alkyl,

3
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heteroaryl, va heteroaryl-Ci.4 alkyl, trong do mdi alkyl, alkenyl, alkynyl, xycloalkyl, va
heteroxyclyl khong duogc thé hodc dugc thé bang it nhat mot phén i thé, nhur mot, hai,
ba, hoac bén phr?m tr thé, doc 1ap dugc chon tir R®, va trong do mdi aryl va heteroaryl
khong dugc thé hoac dugce thé bing it nhit mot phan tir thé, nhu mot, hai, ba, hodc bon
phén tir thé, doc 1ap dugce chon tir R®;

R2 dugc chon tir hydro, halogen, hydroxyl, CN, Ci.10 alkyl, Ca.10 alkenyl, Ca-10
alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4
alkyl, aryl, aryl-Ci4 alkyl, heteroaryl, va heteroaryl-Ci.4 alkyl, trong do mdi alkyl,
alkenyl, alkynyl, xycloalkyl, va heteroxyclyl khong dugc thé hodc duoc thé bang it nhat
mot phf&n tir thé, nhu mét, hai, ba, hoac bén phén tt thé, doc 1ap dugc chon tur R®2, va mdi
aryl va heteroaryl khong duoc thé hodc duoc thé bang it nhat mot phén tir thé, nhu mot,
hai, ba, hodc bén phan tir thé, doc lap duoc chon tir R®;

R3 va R* doc 14p duogc chon tir hydro, Ci-10 alkyl, Cz-10 alkenyl, Cz.10 alkynyl, va
C3.10 xycloalkyl; trong d6 mdi alkyl, alkenyl, alkynyl, va xycloalkyl khong dugc thé hoic
duoc thé bing it nhat mot phan tir thé, nhu mot, hai, ba, hodc bon phan tir thé, doc 13p
duoc chon tir R%; hodc R3 va R* cing v6i cac nguyén tir nito ma chiing gén vao tao thanh
vong 4-12 canh chira 1, 2 hodc 3 nguyén tir khac loai doc 1ap duge chon tir oxy, Ivu huynh
va nito, va tiy ¥ duge thé bang 1 hodc 2 nhém R,
voi diéu kién 1a khi ca R3 va R* 1a hydro, thi R? khong phai la aryl hodc heteroaryl;

mdi R® doc 14p duoc chon tir hydro, Ci-10 alkyl, C2-10 alkenyl, Ca-10 alkynyl, Cs.10
xycloalkyl, -ORS, -NR’S(O):R®, -NO3, halogen, -S(O):R’, -SR?, -S(0),0R’, -OS(0)2R8,
-S(O):NR'R?, -NRR?, -O(CR°R')NRR?, -C(O)R7, -CO2R?, -CO2(CR°R!),CONR'RS,
-OC(O)R’, -CN, -C(O)NRR%, -NR'C(O)R%, -OC(O)NR'R?, -NR’C(O)ORS,
-NR’C(O)NR'R®, -CR7(N-OR®), -CHF>, -CF3, -OCHF2, va -OCF3; trong d6 mdi Ci-10
alkyl, C2-10 alkenyl, Ca-10 alkynyl, va Cs.10 xycloalkyl khong duoc thé hodc duogc thé bang
it nhat mot phan tir thé, nhu mot, hai, ba, hodc bon phan ti thé, doc 1ap dugc chon tir R%;

mdi R% doc 1ap duge chon tir Ciio alkyl, Ca-10 alkenyl, Cz-10 alkynyl, Cs.1o
xycloalkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, -OR®, -NRS(O):R®, -NO>, -halogen,
-S(O)R7, -SR?, -S(0O)0R’, -OS(O):R%, -S(O)NR'RS, -NR'R®, -(CR°R!%}ORS,
-(CRPR'))NR'RS, -(CR°R!%)SRS, -(CR°R!%)S(0)R?, -(CRR!%),CO2RS,
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(CR°R!%)CONRRS, _(CR°R!)NR'CO,R®, (CR°R!*}OCONRRS,
-(CR°R')NR’CONR'R?, -(CR’RI®)NR’SO,NR'R?, -O(CRR')NR’R®, -C(O)R’,
_C(O)(CR°R!*)ORS, -C(O)(CR°R!O)NR'RS, _C(O)(CR°R!%)SRS,

-C(O)(CR°R!?)S(O)R?, -CO.R8, -CO(CR°R!CONR’RS, -OC(O)R’, -CN,
-C(O)NR'RS, -NR'C(O)R?, -OC(O)NR'R?, -NR’C(O)ORS, -NR’C(O)NR'R®, -CR’(N-
OR®), -CHF», -CF3, -OCHF; va -OCFs;

mdi R doc 14p duge chon tir R®, aryl, aryl-Ci4 alkyl, heteroaryl, va heteroaryl-
Ci.4 alkyl;

mdi R7 va mdi R® doc 14p duoc chon tir hydro, Ci.10 alkyl, Ca-10 alkenyl, Ca-10
alkynyl, xycloalkyl, xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl,
aryl-Ci.4 alkyl, heteroaryl, va heteroaryl-Ci.4 alkyl; trong do mdi alkyl, alkenyl, alkynyl,
xycloalkyl, va heteroxyclyl khong duge thé hodc duge thé bing it nhit mot phén tir thé,
nhu mot, hai, ba, hoac bdn phén tir thé, doc 13p duoc chon tur R%, va mbi aryl va heteroaryl
khong duoc thé hoac duoc thé béng it nhat mot phﬁn tir thé, nhu mot, hai, ba, hoic bén
phan tir thé, doc lap duogc chon tir R®; hodc R” va R® cling v6i (cc) nguyén tir ma ching
gén vao tao thanh di vong 4-12 canh chira 0, 1, hodc 2 nguyén tir khac loai ) sung doc
lap duoc chon tir oxy, lwu huynh va nito, va tily ¥ duge thé bang 1 hogc 2 nhom R;

mdi R® va mdi R!® doc 1ap duge chon tir hydro, Ci-10 alkyl, C2-10 alkenyl, Ca-10
alkynyl, xycloalkyl, xycloalkyl-C1.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl,
aryl-C1.4 alkyl, heteroaryl, va heteroaryl-C1.4 alkyl; hogc R’ va R cling v6i (cac) nguyén
tlr cacbon ma chiing gan vao tao thanh vong 3-7 canh chira 0, 1, hodc 2 nguyén tir khac
loai doc 1ap duoc chon tir oxy, luu huynh va nito, va tuy y dugc thé bang 1 hodc 2 nhém
R,

R!!' dugc chon tir hydro, Cio alkyl, Cs.i0 xycloalkyl, Cs.10 xycloalkylalkyl,
heteroxyclyl, heteroxyclylalkyl, aryl, aryl-Ci-4 alkyl, heteroaryl, heteroaryl-Ci-4 alkyl,
-OR’, -NR’S(O)R?, -S(O):R7, -SR’, -S(0);0R’, -OS(0):R7, -S(O).NR'R®, -NR'R®,
-O(CR°R!9)NR'R8, -C(O)R7, -CO:R%, -CO(CR°R!?)CONR'R?, -OC(O)R’, -CN,
-C(O)NR'RS, -NRC(O)R®, -OC(O)NR'R®, -NR’C(O)OR?, -NR’C(O)NR'R8, -CHF»,
-CF3, -OCHF>, va -OCFs;
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R!2 dugc chon tir hydro, Ci-10 alkyl, Cs-10 xycloalkyl, Cs-10 xycloalkyl-Ci.4 alkyl,
heteroxyclyl, heteroxyclyl-Ci4 alkyl, aryl, aryl-Ci.4 alkyl, heteroaryl, heteroaryl-Ci-4
alkyl, -S(O)R’, -C(O)R7, -CO2R’, -CO2(CR°R!?},CONR'R?, va -C(O)NR'RS;

m doc 1ap dugce chon t 0, 1, 2, va 3;

mdi r doc 1ap duge chon tir 1 va 2;

mdi t doc 1ap duoc chon tir 1, 2, va 3.

Theo mdt s6 phwong 4n, sang ché d& xuét hop chit co cong thirc (I1):

R4
N/I s N-R®
H\N \N / 0
RZ
(D)
R D

hoac mubi duge dung cia no6, trong do:

Q 1a heteroaryl;

R! 1a di vong khong dugc thé hodc dugce thé bang it nhat mot phan tir thé, nhu mot,
hai, ba, hodc bén phan tir thé, doc 1ap duge chon tir R;

R? 14 C3.10 xycloalkyl;

R? dugc chon tir hydro, Ci.6 alkyl va Cs.10 xycloalkyl;

R* duoc chon tir hydro, Ci.6 alkyl va Cz.10 xycloalkyl;

R> doc 1ap duoc chon tir hydro va halogen;

mdi RX ddc 1ap duge chon tir heteroxyclyl khong duoc thé hodc duoc thé bang it
nhét mot phén ti thé, nhu mot, hai, ba, hodc bén phan tir thé, doc 1ap dugc chon tir RY;

mdi RY ddc 1ap duoc chon tir halogen, OH, CN, amino, Ci.¢ alkyl, Ca-6 alkenyl,
Ca2.6 alkynyl, Cs.10 xycloalkyl, Ci alkoxy, Cis alkoxyalkyl, Cs.10 xycloalkoxy, Ci-6
alkylthio, Cs.j0 xycloalkylthio, Cis alkylamino, Cs.10 xXycloalkylamino, di(Cis
alkyl)amino;

m dugc chon tr 0, 1, 2 va 3.

Theo mét sé phwong 4n, Q 1a pyridinyl.
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[avavavs

I\f A
=
Theo mot s6 phwong 4n, Qla ™

Theo mdt s6 phwong 4n, R! dwge chon tir piperazinyl va piperidinyl.
Theo mdt s6 phwong 4n, R! 1a piperazinyl.

Theo mdt s6 phuong 4n, R? duge chon tir xyclopentyl va xyclohexyl.
Theo mét s6 phuong an, R? 1a xyclopentyl.

Theo méot s6 phwong 4n, R? 1a Ci.6 alkyl.

Theo mot s6 phuong 4n, R? 13 metyl.

Theo mdt s6 phuong an, R* 1a C1.6 alkyl.

Theo mdt s6 phuong 4n, R* 1a metyl.

Theo mdot s6 phuong an, R*1a hydro.

Theo mdt s6 phuwong an, RX dugc chon tir piperazinyl va piperidinyl.
Theo mot s6 phuong an, RY 1a C.6 alkyl.

Theo mot s6 phuong an, RY duoc chon tir metyl va etyl.

Theo mot s6 phuong an, m duge chon tir 0 va 1.

Theo mdt s6 phuong an, m 1a 0.

Sang ché ciing dé xuét hop chét duge chon tir

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperidin-4-yl)piperazin-1-yl)pyridin-2-

yl)amino)thieno[3,2-d|pyrimidin-6-carboxamit,

7-xyclopentyl-2-((5-(4-(1-etylpiperidin-4-yl)piperazin-1-yl)pyridin-2-yl)amino)-

N,N-dimetylthieno[3,2-d|pyrimidin-6-carboxamit,

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(1-metylpiperidin-4-yl)piperazin-1-

yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperazin-1-yl)piperidin-1-yl)pyridin-2-

yl)amino)thieno[3,2-d|pyrimidin-6-carboxamit,

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(4-metylpiperazin-1-yl)piperidin-1-

yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,

7-xyclopentyl-2-((5-(4-(4-etylpiperazin-1-yl)piperidin-1-yl)pyridin-2-yl)amino)-

N,N-dimetylthieno|3,2-d|pyrimidin-6-carboxamit,

_7-
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7-xyclopentyl-N,N-dimetyl-2-((5-(4-morpholinopiperidin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,
va mubi duoc dung clia né.

Theo mdt khia canh khéc, sang ché dé xuit dugc pham bao gdm hop chét ¢6 cong
thire (II) hoac mubi duge dung ciia n6 va ta duge duge dung.

Phén md ta con boc 16 phuong phap didu bién CDK4/6, bao gdm viéc cung cap
cho thuc thé hoac dbi tuong can diéu tri lugng c6 tac dung chita bénh cua hop chét c6
cong thire (I1) hoac mudi duge dung ctia n6 hoac dugc phém ctia no, theo d6 dan dén diéu
bién CDK4/6.

Phan md ta con boc 16 phwong phéap diéu tri, lam thuyén gidm hodc phong ngira
bénh 1y ma dap tmg véi viée e ché CDK4/6, bao gdm viée cung cp cho hé thong hodc
d6i twong can diéu tri lwong hitu hiéu hop chét c6 cong thirc (II) hodc mudi duge dung
ctia n6 hodc duge phim ciia no, va tiy ¥ két hop véi tac nhan chira bénh thi hai, theo d6
dan dén diéu tri bénh 1y nay.

Phin mb ta con bdc 10 viéc sir dung hop chit c6 cong thirc (II) hoac mudi duoc
dung ctia n6 dé san xut thudc ding dé diéu tri bénh Iy do CDK4/6 lam trung gian. Theo
cac phuong an déc biét, cac hop chét cua sang ché c6 thé dugc str dung doc 1ap hodc két
hop véi tac nhan chita bénh tht hai dé diéu tri bénh Iy do CDK4/6 lam trung gian.

Theo cich khac, sang ché dé xuét hop chit c6 cong thie (IT) d€ diéu tri bénh Iy do
CDK4/6 1am trung gian.

Cu thé 13, bénh 1y & day gdm, nhung khong chi giéi han &, bénh tw mién, bénh lién
quan dén cdy ghép, bénh nhiém hodc rdi loan tang sinh té bao.

Phén md ta con boc 160 phuong phap didu tri rbi loan tang sinh té bao, bao gém
viéc cung cép cho hé théng hodc dbi tuong can diéu tri luong hiru hiéu hop chét co cong
thire (II) hodc mubi duogc dung cua n6 hoic dugc phém cuand, vatuyy két hop véi tac
nhan chita bénh thir hai, theo do din dén diéu tri bénh ly nay.

Phin mé ta con boc 16 viéc str dung hop chét ¢6 cong thire (IT) hodc mudi duge
dung ctia né dé san xuAt thube dung dé diéu tri rdi loan tang sinh té bao. Nhu la nhing vi
du cu thé, hop chét cua sang ché ¢6 thé duge str dung doc 1ap hodc két hop véi tac nhan

hoa tri liéu dé diéu tri roi loan tang sinh té bao.
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Cu thé 13, ri loan ting sinh té bao dugc boc 1§ & day gbm, nhumg khong chi gi6i
han &, u bach huyét, sacom xuong, u hic sic td, hodc u vu, than, tuyén tién liét, dai truc
trang, tuyén giap, budng trimg, tuy, té bao than kinh, phoi, tt cung hoic da day - rut
non.

Trong phuong phap st dung hop chét cua sang ché néu trén, hop chét c6 cong
thire (II) hoac mudi duge dung ctia né c6 thé dwgc cung cép cho hé théng gdm té bao
hodc mo, hodc cho dbi tugng bao gém débi tuong dong vat c6 vu nhu con nguoi hodc
dong vat.

M ta chi tiét sang ché
Mot sb thuat ngit

Trir khi c6 quy dinh khéc, tat ca cac thuat ngit khoa hoc va k§y thuét duoc sir dung
& day c6 ¥ nghia nhu dugc hiéu théng thuong béi ngudi ¢6 hiéu biét trung binh trong linh
vuc k¥ thudt ma ma débi tuong yéu cau bao ho cua sang ché thube vé. Tht ca cac béng
sang ché, don sang ché, tai liéu duoc cong bd duoc dé cap dén trong ban mo ta nay, Tru
khi c6 quy dinh khéc, dugc két hop toan bo vao day bang cach vién dan. Trong trudng
hop ¢6 nhiéu dinh nghia cho c4c thuat ngit ¢ ddy, thi nhitng dinh nghia trong phéan nay
can duoc st dung.

CAn hiéu ring phan mb ta chung trén day va phan mo ta chi tiét du6i ddy chi nham
muc dich lam vi du va giai thich va khong gi6i han déi tugng bat ky dugc yéu cau bao
ho. Trong don nay, viéc trinh bay ¢ dang sd it cling gdbm nghia s6 nhiéu trir khi dugc chi
ra mot cach cu thé khac. Can phai luu ¥ 13, nhu dugc st dung trong phan md ta va yéu
cau bao ho nay, thuat ngit & dang s6 it ciing can ngim hiéu gbm s nhiéu trir khi ngit canh
chi r6 theo cach khac. Ciing can luu ¥ 13 tir "hodic" ¢6 nghia 12 "va/hodc" Trir khi ¢ quy
dinh khac. Ngoai ra, thuat ngit " gdm" cling nhur c4c dang khéac nhu "dugc gbm" 1a list ké
theo cach khong gidi han ¢ nhiing dbi twong duoc liét ké. Tuong ty, thudt ngit “bao gom”
cling nhu cac dang khac nhu "dugc bao gbdm" 1a liét ké theo cach khong gi6i han & nhitng
dbi twong dugc liét ké.

C6 thé tim thiy cac dinh nghia vé cac thuét ngit hoa hoc tiéu chuén trong cic tai
liéu, gdbm Carey and Sundberg "ADVANCED ORGANIC CHEMISTRY 4™MED." Vols.
A (2000) va B (2001), Plenum Press, New York. Trir khi ¢6 quy dinh khéc, cac phuong
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phép thong thuong v& phd khéi, phd NMR, HPLC, IR va UV/Vis va xdc dinh tinh chét
duoc ly da biét dbi v6i nguoi c6 hiéu biét trung binh trong linh vuc k¥ thuét nay duoc sir
dung. Trur khi céc dinh nghia cu thé dugc néu, danh phap duge dung duge st dung, va
k¥ thuét va quy trinh thir nghiém, phan tich hoa hoc, téng hop hiru co, va hoa dugce va
héa y dugc md ta & day 1a da biét dbi vudi nguoi c6 hiéu biét trung binh trong linh vuc
k§ thuat nay. Céc k§ thudt tiéu chuin c6 thé dugc sir dung trong tong hop hoa hoc, phan
tich hoa hoc, chuén bi, bao ché, va phan phéi dugc, va diéu tri cho bénh nhan. Céc k§
thuat tinh ché va cac phan mg co thé duoc thuc hién, vi du, béng cach str dung cac bo kit
c6 md ta chi tiét huéng dan sir dung ctia nha san xudt hoac thuong duge thuc hién trong
linh vuc k¥ thuat nay hoic nhu dugc mo ta & ddy. Noi chung, cac quy trinh va k¥ thuat
néu trén c6 thé duge thuc hién theo cac phuong phap théng thuong da biét r5 trong linh
vire k¥ thuat nay va nhu duge md ta trong cac tai liéu tham khao chung hodc chuyén sau
khéac nhau ma dugc trich dan va ban lut trong ban mé ta nay. Trong ban mo ta nay, cac
nhém va cac phéan tir thé cta chung c6 thé duoc Iwa chon béi nguoi c6 hiéu biét trung
binh trong linh vuc k¥ thudt nay dé c6 duoc cac hop chit va cac gbc bén.

Khi cac phan tir thé durge néu & dang céc cong thirc hoa hoc thong thuong, duge
viét tir trai sang phai, thi chung ciing twong duong véi cac phan tir thé gidng hét nhu vay
nhung cAu triic duoc viét tir phai sang trdi. Mot vi du khong mang tinh gi6i han la CH20
thi trong duong véi OCHoa.

Thuét nglt "dugce thé" nghia 1a nguyén tir hydro dugc loai bé va dugc thay thé
bing mot phan tir thé. Cén phai hiéu rang sy thé & mot nguyén t 1a c6 gioi han do hoa
tri. Trong cac dinh nghia, thuat ngit “Ci;” dung dé chi mot khoang gdm céc diém dau
mut, trong d6 i va j 1a cac s6 nguyén va chi ra sb luong cacbon. Cac vi du gdm Cj.4, C1.
10, C3-10, va céc gbe tuong tur.

Thuét ngit "hydro" duoc ding dé chi 'H, H va 3H.

Thuét ngir “alkyl", duoc st dung doc 1ap hoac két hop véi cac thuat ngir khac,
dugce dung dé chi cac nhom hydrocacbon béo no ca mach thang va mach nhanh c6 s6
nguyén tir cacbon duge chi ra. Trir khi c6 quy dinh khac, “alkyl” dugc dung dé chi Ci10
alkyl. Vi duy, Ci.6, nhu trong "Ci.¢ alkyl" gém cac nhom co 1, 2, 3, 4, 5, hoac 6 cacbon
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trong mach thang hoic mach nhanh. Vi du, "Cis alkyl" gbm, nhung khong chi gi¢i han
&, metyl, etyl, n-propyl, i-propyl, n-butyl, t-butyl, i-butyl, pentyl, hexyl, heptyl, va octyl.

Thuét ngit “xycloalkyl", dugc sit dung doc 14p hodc két hop v6i cac thuat ngit
khac, dugc dung dé chi hé vong hydrocacbon don vong hodc c6 ndi cau. Xycloalkyl don
vong 1a hé vong cacbon chira tir ba dén mudi nguyén tir cacbon, khong nguyén tir khac
loai va khong lién két dbi. Vi du vé hé vong vong don bao gbm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl. Vong don co6 thé chira mot hodc hai
cdu alkylen, mdi cau gbm c6 mot, hai, hoic ba nguyén ti cacbon, mdi nguyén tir lién két
v6i hai nguyén tir cacbon khong lién ké cua hé vong. Cac vi du dai dién vé cac hé vong
xycloalkyl c6 ndi ciu nhu vay gbm, nhung khong chi giéi han &, bixyclo[3.1.1]heptan,
bixyclo[2.2.1]heptan, bixyclo[2.2.2]octan, bixyclo[3.2.2]nonan, bixyclo[3.3.1]nonan,
bixyclo[4.2.1]nonan, trixyclo[3.3.1.03,7]nonan,  va  trixyclo[3.3.1.13,7]decan
(adamantan). Xycloalkyl don vong hodc c6 nbi ciu nay co thé gin vao gdc phan tir me
qua nguyén tir c6 thé thé bat ky c6 trong hé vong.

Thuét ngit “alkenyl", dugc st dung doc 1ap hodc két hop véi cac thuat ngit khac,
duoc dung dé chi géc hydrocacbon khong thom, mach théng, mach nhanh hoac mach
vong, chira tir 2 dén 10 nguyén t cacbon va it nhét mét lién két doi cacbon véi cacbon.
Theo mot sb phuong an, mat lién két d6i cacbon véi cacbon c6 mit, va c6 dén bén lién
két doi cacbon-cacbon khong thom c6 thé c6 mit. Do d6, "Ca.s alkenyl" nghia la gbe
alkenyl co tir 2 dén 6 nguyén tit cacbon. Cac nhom alkenyl gbm, nhung khong chi gisi
han &, etenyl, propenyl, butenyl, 2-metylbutenyl va xyclohexenyl. Phén mach vong, phan
nhénh, hoc thing ctia nhém alkenyl c6 thé chira céc lién két doi va c6 thé duge thé néu
nhom alkenyl duoc thé dugc chi ra.

Thuét ngir “alkynyl", dugc st dung doc 1ap hoac két hop véi cac thudt ngit khac,
duge dung @ chi gdc hydrocacbon mach thang, nhanh hodc vong, chira tir 2 dén 10
nguyén tu cacbon va it nhét mot lién két ba cacbon véi cacbon. Theo mot s6 phuong 4n,
c¢6 dén ba lién két ba cacbon-cacbon ¢6 thé c6 mit. Do d6, "Ca- alkynyl" nghia la gbe
alkynyl c6 tir 2 dén 6 nguyén tir cacbon. Céc nhoém alkynyl gbdm, nhung khéong chi giGi
han 0, etynyl, propynyl, butynyl, va 3-metylbutynyl. Phan mach vong, phan nhénh hodc
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mach thing ciia nhom alkynyl c6 thé chira cac lién két ba va c6 thé duoc thé néu nhom
alkynyl duogc thé duogc chi ra.

Thuét ngit “halogen" (hoac "halo") dugc dung dé chi flo, clo, brom va iot.

Thuat ngir “alkoxy", dugc st dung doc 14p hodc két hop véi cac thuat ngit khac,
dugc dung dé chi gde alkyl ma lién két don v6i nguyén tir oxy. Viéc gin két goc alkoxy
voi mot phan tr 1a thong qua nguyén tir oxy. Géc alkoxy co thé dugce biéu thi & dang -O-
alkyl. Thuat ngt “Ci.10 alkoxy" dugc dung dé chi gbc alkoxy chira tir mot dén mudi
nguyén tir cacbon, c6 cac nhém mach thang hodc mach nhanh. Céc nhom alkoxy gbm,
nhung khong chi giéi han &, metoxy, etoxy, propoxy, isopropoxy, butoxy, pentyloxy,
hexyloxy, va cac nhém tuong tu.

Thuét ngit “xycloalkoxy", dugc sit dung doc 14p hodc két hop v&i cac thuat ngit
khac, dugc ding dé chi gbe xycloalkyl ma lién két don v6i nguyén tir oxy. Viéc gan két
gbc xycloalkoxy véi mot phan ti 12 thong qua nguyén tir oxy. Géc xycloalkoxy c6 thé
duoc biéu thi & dang -O-xycloalkyl. "Cs.io xycloalkoxy" dugc dung dé chi gbc
xycloalkoxy chira tir ba dén mudi nguyén ti cacbon. Cac nhom xycloalkoxy gbm, nhung
khong chi gi¢i han &, xyclopropoxy, xyclobutoxy, xyclopentyloxy, xyclohexyloxy, va
cac nhoém tuong tu.

Thuat ngit “alkylthio", dugc sir dung doc 14p hoac két hop v6i cac thuat ngit khéc,
duoc ding dé chi ge alkyl ma lién két don voi nguyeén tir luu huynh. Viée gan két goc
alkylthio v6i mot phan ti 1a qua nguyén tir luu huynh. Gée alkylthio c6 thé dugc biéu thi
& dang -S-alkyl. Thuat ngit “Ci-10 alkylthio" dugc dung dé chi gbc alkylthio chira tir mot
dén mgudi nguyén tr cacbon, c6 cdc nhém mach thang hoac mach nhanh. Céc nhom
alkylthio gdm, nhung khong chi gi6i han &, metylthio, etylthio, propylthio, isopropylthio,
butylthio, hexylthio, va cdc nhom tuong tu.

Thuét ngit “xycloalkylthio", dugc sit dung doc 1ap hodc két hop véi cac thuat ngl
khéc, duoc dung dé chi gbe xycloalkyl ma lién két don v6i nguyén tir luu huynh. Viée
gan gbc xycloalkylthio vao mot phén t 1a qua nguyén tr luu huynh. Gbc xycloalkylthio
c6 thé dugce biéu thi ¢ dang -S-xycloalkyl. "Cs.10 xycloalkylthio" duoc dung dé chi gbc

xycloalkylthio chira tir ba dén mudi nguyén ti cacbon. Nhom xycloalkylthio gbm, nhung
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khong chi gidi han &, xyclopropylthio, xyclobutylthio, xyclohexylthio, va cac nhom
tuong tu.

Thuét ngit “alkylamino", dugc st dung doc 1ap hoac két hop véi cac thuét ngir
khac, dugc dung dé chi gdc alkyl ma lién két don véi nguyén tir nito. Viée gin gbc
alkylamino vao mdt phén tur 1a qua nguyén t nito. Gbc alkylamino c6 thé duoc biéu thi
& dang -NH(alkyl). Thuét ngit “Ci.10 alkylamino" dugc dung dé chi gbc alkylamino chira
tr mot dén muoi nguyén tir cacbon, c¢6 cac nhém mach théng hodc mach nhanh. Céc
nhém alkylamino gbém, nhung khéng chi gi6i han &, metylamino, etylamino,
propylamino, isopropylamino, butylamino, hexylamoino, va cac nhom tuwong tu.

Thuat ngit “xycloalkylamino", dugc sir dung doc 1ap hodc két hop véi cac thuat
ngit khac, dugce dung dé chi gbc xycloalkyl ma lién két don véi nguyén tir nito. Viéce gin
két gbc xycloalkylamino vao mot phan tir 1a qua nguyén ti nito. Gbc xycloalkylamino c6
thé duoc biéu thi & dang -NH(xycloalkyl). "Cs-10 xycloalkylamino" dugc ding dé chi gbe
xycloalkylamino chtra tir ba dén muoi nguyén tir cacbon. Cac nhom xycloalkylamino
gdm, nhung khong chi gi6i han &, xyclopropylamino, xyclobutylamino, xyclohexyl-
amino, va cac nhom tuong tu.

Thuéat ngit “di(alkyl)amino", dugc str dung doc 1ap hodc két hop véi cac thuat ngit
khéc, duoc ding dé chi hai géc alkyl ma lién két don v6i nguyén tir nito. Viéc gan két
gbc di(alkyl)amino v6i mot phén tir 1a qua nguyén ti nito. Gbc di(alkyl)amino c6 thé
duoc biéu thi & dang -N(alkyl)2. Thuét ngir “di(Ci-10 alkyl)amino” duoc dung dé chi gbc
di(Ci-10 alkyl)amino, trong d6 mdi gdc alkyl doc 1ap chia tir mot dén mudi nguyén t
cacbon, c6 cac nhom mach théng hodc mach nhanh.

Thuét ngtt “aryl", dugc st dung doc 1ap hodc két hop véi cac thuat ngit khac, bao
ham: cac vong cacbon thom 5 va 6 canh, vi du, benzen; cic hé hai vong, trong d6 it nhat
mdt vong la vong cacbon va thom, vi du, naphtalen, indan, va 1, 2, 3, 4-
tetrahydroquinolin; va cac h¢ ba vong, trong do it nhét mot vong 1a vong Vcacbon va thom,
vi du, fluoren. Trong nhiing truong hop phan tir thé aryl 1a hai vong hodc ba vong va it
nhét méot vong 1a khong thom, thi can phai hiéu rang viéc gan két 1a qua vong thom.

Vi duy, aryl gdm cac vong cacbon thom 5 va 6 canh ngung tu véi di vong tir 5 dén

7 canh chira mot hodc nhiéu nguyén tir khac loai dugc chon tr N, O, va S, véi diéu kién
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1a viéc gin két 1a qua vong cacbon thom. Cac gbc hoa tri hai dugc tao tir cac dan xuit
benzen duoc thé va c6 cac hoa tri tu do & cac nguyén tir vong dugce goi la cic gbc phenylen
dugc thé. Cac gbe hoa tri hai dan xudt tir cac gbe hydrocacbon da vong hoa tri mot ma
tén cua chung két thic 1a "-yl" bing cach loai bé mot nguyén tir hydro ra khoi nguyén tir
cacbon c6 hoa tri tu do dugc goi tén béng cach bd sung "-iden" vao tén cua géc héa tri
mot twong ung, vi du, nhoém naphtyl c6 hai diém gin két goi 1a naphtyliden. Tuy nhién,
aryl khong bao ham hoac chdng chéo theo cach bét ky v6i heteroaryl, duoc dinh nghia
riéng r& dudi day. Do do, néu mot hodc nhidu vong cacbon thom dugc ngung tu voi di
vong thom, thi hé vong thu dugc 1a heteroaryl, khong phai aryl, nhu dugc dinh nghia ¢
day.

Thuét ngit “heteroaryl”, dugc str dung doc 1ap hodc két hop véi cac thuat ngit khéc,
duogc ding dé chi

cac vong don thom co6 tur 5 dén 8 canh chira mot hoic nhiéu, vi du, tir 1 dén 4,
hodc, theo mot sb phuong an, tu 1 dén 3, nguyén tir khac loai duge chon tr N, O, va S,
v6i cac nguyén tir vong con lai 1a cacbon;

cac vong kép tur 8 dén 12 canh chtra mot hoiic nhiéu, vi du, tir 1 dén 4, hoic, theo
mot sb phuong 4an, tir 1 dén 3, nguyén tir khac loai dugc chon tir N, O, va S, véi céac
nguyén tr vong con lai 1 cacbon va trong do it nhét mot nguyén tix khac loai c6 mat trong
vong thom; va

cac vong ba tir 11 dén 14 canh chra mot hoic nhiéu, vi du, tir 1 dén 4, hoac theo
mot sb phuong an, tur 1 dén 3, nguyén tr khac loai dugc chon tir N, O, va S, véi céac
nguyén ti von con lai 1a cacbon va trong do it nhét mot nguyén tir khac loai c6 mat trong
vong thom.

Khi téng sb6 nguyén tit S va O trong nhom heteroaryl vurot qud 1, cac nguyén tir
khac loai nay khéng lién ké nhau. Theo mot sd phuong 4n, tdng s6 nguyén t S va O
trong nhom heteroaryl khong nhidu hon 2. Theo mot sé phwong an, tdng s6 nguyén ti S
va O trong di vong thom khéng nhiéu hon 1.

Cac vidu vé nhém heteroaryl gém, nhung khong chi giéi han &, (dugc danh sb tir
vi tri lién két ma c6 muc wu tién 1), 2-pyridyl, 3-pyridyl, 4-pyridyl, 2,3-pyrazinyl, 3,4-
pyrazinyl, 2,4-pyrimidinyl, 3,5-pyrimidinyl, 1-pyrazolyl, 2,3-pyrazolyl, 2.4-

imidazolinyl, isoxazolyl, oxazolyl, thiazolyl, thiadiazolyl, tetrazolyl, thienyl,
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benzothienyl, furyl, benzofuryl, benzoimidazolinyl, indolinyl, pyridizinyl, triazolyl,
quinolinyl, pyrazolyl, va 5,6,7,8-tetrahydroisoquinolin.

Céc nhom heteroaryl khac gdm, nhung khéng chi gidi han &, pyrolyl, isothiazolyl,
triazinyl, pyrazinyl, pyridazinyl, indolyl, benzotriazolyl, quinoxalinyl, va isoquinolinyl.
Vi dinh nghia di vong dusi day, "heteroaryl” ciing dugc hiéu 1a gdm dan xuét N-oxit
cta heteroaryl chira nito bat ky.

Céc gdc hoa trj hai dan xuét tir cac gbe heteroaryl hoa tri mot ma tén cua ching
két thuc 12 "-y1" bang cach loai bé mot nguyén tir hydro ra khéi nguyén tir ¢6 hoa tri tur
do dugc goi tén béng cach thém "-iden" vao tém cua géc hoéa tri mot twong Ung, vi du,
nhom pyridyl véi hai diém gin 13 pyridyliden. Heteroaryl khong bao ham hodc chong
chéo véi aryl nhu duge dinh nghia trén day.

Trong nhiing truong hop phén tir thé heteroaryl 12 hai vong hodc ba vong va it nhat
mét vong khong thom hodc khong chira cac nguyén tir khéc loai, thi duge hiéu 13 viéc
gin két 1an lugt qua vong thom hodc qua vong chira nguyén ti khac loai.

Thuét ngit “di vong", dugc st dung ddc 14p hodc két hop véi céac thudt ngir khac,
(va céc bién thé cua chung nhu & dang tinh tir, hodc "heteroxyclyl") duoc dung dé chi
chung cho vong béo don, thuong tir 3 dén 12 nguyén tir vong, chira it nhét 2 nguyén tir
cacbon ngoai mot hodc nhiéu, vu tién 13 tir mot dén ba nguyén tr khac loai doc 1ap duoc
chon tir oxy, luu huynh, va nito, cling nhu céc t6 hop cua chiing bao gbm it nhét mot
trong sb cac nguyén tir khac loai néu trén. Theo cach khac, di vong nhu dugc dinh nghia
trén ddy c6 thé 1a hé da vong (vi du hai vong), trong d6 hai hoac nhiéu vong c6 thé dugc
ngung tu hodc ndi ciu hoic nbi spiro véi nhau, trong do it nhét mét vong nhu vay chira
mot hodc nhiéu nguyén tir khac loai doc 1ap dugc chon tir oxy, luu huynh, va nito. “Di
vong” cling dugc dung dé chi di vong tir 5 d@én 7 canh chira mot hodc nhiéu nguyén ti
khac loai dugc chon tir N, O, va S ngung tu v6i vong cacbon thom 5 va 6 canh, voi didu
kién la diém gén la & di vong. Cac vong nay cé thé no hodc c6 mot hoic nhiéu lién két
doi (ttc 1a khong no mot phan). Di vong nay c6 thé dugc thé bang oxo. Diém gén co6 thé
]a cacbon ho#ic nguyén tir khac loai trong di vong, vdi diéu kién viéc gén két tao ra cdu
trac bén. Khi di vong c6 cac phan tir thé, can phai hiéu ring cac phan tir thé nay co thé

dugc gin vao nguyén tir bét ky trong vong, bét ké nguyén tir khac loai hodc nguyén tir
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cacbon, v&i diu kién 1a tao ra céu tric héa hoc bén. Di vong khong chéng chéo véi
heteroaryl.

Céc di vong thich hop gdm, vi du (dugc danh sb tir vi tri lién két ma c6 muc vu
tién 1), 1-pyrolidinyl, 2-pyrolidinyl, 2,4-imidazolidinyl, 2,3-pyrazolidinyl, 1-piperidinyl,
2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2,5-piperazinyl. 1,4-piperazinyl, va 2,3-
pyridazinyl. Cac nhom morpholinyl ciing duoc dy tinh, gébm 2-morpholinyl va 3-
morpholinyl (dugc danh s, trong d6 oxy c6 mirc wu tién 1). Di vong dugc thé cling gdm
cac hé vong dugc thé béng mot hodc nhiéu nhém oxo, nhu piperidinyl N-oxit,

morpholinyl-N-oxit, 1-oxo0-1-thiomorpholinyl va 1,1-dioxo-1-thiomorpholinyl. Di vong

6080 o C

i > HN@CO HN%NH HNQO Q@ i > H
OCH WO O, B, B Om, SO

X O X, X O L X QC}WNH,
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Nhu duge sit dung & day, “aryl-alkyl” dugc ding dé chi nhom alkyl duge thé bang

kép gom, vi du:

nhém aryl. Vi du vé cac nhém aryl-alkyl gdbm cac nhom benzyl, phenetyl, va
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naphtylmetyl. Theo mot sO phuong 4n, cac nhém aryl-alkyl co tir 7 dén 20 hodc tir 7 dén
11 nguyén tir cacbon. Khi dugc st dung trong cum tir "aryl-Ci4 alkyl”, thuét ngr “Ci4”
dugc ding dé chi phan alkyl ctia nhém va khong chi ra sb luong nguyén tir trong phén
aryl cia nhom.

Nhu duoc sir dung & day, “heteroxyclyl-alkyl” dugc dung dé chi alkyl duoc thé
bang heteroxyclyl. Khi dugc st dung trong cum tir "heteroxyclyl-Ci-4 alkyl”, thuat ngir
“C1.4” dugc dung dé chi phan alkyl ctia nhém va khong chi ra s6 lugng nguyén ti trong
phan heteroxyclyl ciia nhom.

Nhu duoc sir dung & day, "xycloalkyl-alkyl" duoc ding dé chi alkyl dugc thé bang
xycloalkyl. Khi duogc st dung trong cum tir "Cs.10 xycloalkyl-Ci4 alkyl”, thuat ngir “Cs.
10” dugc dung dé chi phan xycloalkyl ctia nhém va khong chi ra s6 lwong nguyén tir trong
phan alkyl ctia nhém, va thuét ngit “Ci.4” duge ding dé chi phan alkyl ctia nhém va khong
chi ra s6 luong nguyén tir & phén xycloalkyl ctia nhém.

Nhu duoe sit dung & day, "heteroaryl-alkyl" dugc dung dé chi alkyl duoc thé bang
heteroaryl. Khi dugc stt dung trong cum tir "heteroaryl-Ci.4 alkyl”, thuat ngft “Ci4” dugc
ding dé chi phan alkyl ctia nhém va khéng chi ra s6 lugng nguyén ti trong phan
heteroaryl cua nhom.

DPé 15 rang, viéc dé cap, vi du, dén su thé alkyl, xycloalkyl, heteroxyclyl, aryl,
va/hodc heteroaryl nghia la su thé mdi nhém trong sb cic nhom nay mot cach riéng ré
cling nhu 1a su thé t6 hop ciia cac nhom nay. Tac 13, néu R! 1a aryl-Ci4 alkyl, thi phéan
aryl c6 thé khong dugc thé hoac duoc thé béng it nhat mot phr:in t& thé, nhu mot, hai, ba,
hodc bbn phan tir thé, doc 1ap duge chon tr RX va phéan alkyl ciing c6 thé khong dugc thé
hodc dugc thé béng it nhat mot ph?m tir thé, nhu mét, hai, ba, hoic bén phﬁn tr thé, doc
lap dugc chon tir RX.

Thuat ngir “mudi duge dung" duoc dung dé chi cac mubi duge diéu ché tir cac axit
hoac bazo dugc dung khong doc gdm céc bazo hiru co hodc v6 co va céc axit hitu co
hodc vo co. Céc mubi din xuét tir cc bazo vo co ¢ thé duoc chon, vi dy, tr cac mudi
nhom, amoni, canxi, d@)ng, sét(IH), sét(II), lithi, magie, mangan(IIl), mangan(Il), kal,
natri, va k€m. Ngoai ra, vi du, cac mubi dugc dung dan xuét tr cic bazo vO co ¢o thé

duoc chon tir cadc mudi amoni, canxi, magie, kali, va natri. Cac mudi ¢ dang ran c6 thé
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ton tai & mot hodc nhiéu dang cAu truc tinh thé, va cling co thé & dang hydrat. Céac mubi
dAn xuét tir cac bazo hitu co duge dung khong doc co thé dugc chon, vi du, tir cac mudi
amin bac nhét, bac hai, va bac ba, cac amin dugc thé gém cac amin duoc thé xut hién
trong tu nhién, cac amin vong, va cac nhua trao d6i ion bazo, nhur arginin, betain, cafein,
cholin, N,N'-dibenzyletylen-diamin, dietylamin, 2-dietylaminoetanol, 2-dimetylamino-
etanol, etanolamin, etylendiamin, N-etyl-morpholin, N-etylpiperidin, glucamin,
glucosamin, histidin, hydrabamin, isopropylamin, lysin, metylglucamin, morpholin,
piperazin, piperidin, cdc nhya polyamin, procain, purin, theobromin, trietylamin,
trimetylamin, va tripropylamin, trometamin.

Khi hop chit dugc boc 16 & day 1a bazo, cac mubi c6 thé duoge diéu ché béng cach
st dung it nhit mét axit duge dung khong doc, duge chon tir cac axit hiru co va vo co.
Axit nhu vay co thé dugc chon, vi du, tir cac axit axetic, benzensulfonic, benzoic,
camphorsulfonic, xitric, etansulfonic, fumaric, gluconic, glutamic, hydrobromic,
clohydric, isethionic, lactic, maleic, malic, mandelic, metansulfonic, mucic, nitric,
pamoic, pantothenic, phosphoric, sucxinic, sulfuric, tartric, va p-toluensulfonic. Theo
mot sb phuong an, axit nhu vay cé thé duoc chon, vi du, tir cac axit xitric, hydrobromic,
clohydric, maleic, phosphoric, sulfuric, fumaric, va tartric.

Céc thuat ngir "cung cip" vavhodc "viéc cung cAp" hop chét hoic mudi duge dung
cin phai duoc hiéu 1a dwa hop chét hodc mudi duge dung ctia né dén ca thé thiy rang can
diéu tri.

Thuét ngit “lugng hiru hiéu" nghia la luong hop chét hoic mubi duoc dung ma sé&
tao ra dap (mg y hoc hodc sinh hoc ctia mo, hé thong, dong vat hodc con ngudi ma nha
nghién ciru, bac sy thi y, bac s§ hodc bac sy 1am sang dang nhim dén.

Thuét ngit “hdn hop", nhu dugc sit dung & ddy, nghia la san pham bao gbm cac
thanh phﬁn hoat tinh dugc chi ra v6i lugng duogc chi ra, cling nhu san phérn bat ky dugce
tao ra, gian tiép hoic truc tiép, tir td hop cac thanh phan hoat tinh dugc chi ra voi luong
dugce chi ra. Trong linh vuc dugc, hén hop nhu vay dugc goi la dugce phém, nghia 1a san
pham bao gbm (cac) thanh phan hoat tinh, va (c4c) thanh phan tro ding lam chéat mang,

cling nhu san phim bét ky duoge tao ra, gian tiép hodc truc tiép, tir t6 hop, phiic hop hodc

-18-



36435

két hop cua hai hay nhiéu thanh phan bat ky, hodc tlr sy phan rd cia mot hodc nhiéu thanh
ph?m, hodc tir cac loai phan (mg hodc twong tac khac cua mot hodc nhiéu thanh phén.

Thuéat ngit “dugc dung" nghia 1a twong hop dugc voi cac thanh phén khéc ctia ché
phém va khong doc hai dén mirc khong chip nhan duge déi véi ddi twong tiép nhén.

Thuét ngit “déi twong" nhu dwoc sit dung & day khi tham chiéu dén céc c4 thé mic
rdi loan, bénh 1y, va c4c tinh trang twong tw, bao ham dong vét c6 vu va dong vat khac
dong vat c6 va. Cac vi du vé dong vat co vl gbm, nhung khong chi gi¢i han 6, dbi twong
bét ky thuéc nhém dong vat c6 va: ngudi, dong vt linh truong khong phai nguoi nhu
tinh tinh, va khi khong dudi va cac loai khi khac; dong vat trang trai nhu gia stc, ngua,
ciry, dé, lon; dong vat nudi nhu tho, cho, va meo; dong vat thi nghi€ém gém dong vat gdm
nhim, nhu chudt céng, chudt nhit va chudt lang, va cac loai twong tu. Céc vi du vé dong
vat khong phai dong vat c6 vu gdm, nhung khong chi gi¢i han 6, chim, ca va céc loai
tuong tu. Theo mot phuong an vé phuong phéap va hdn hop cla sang ché, dong vat c6 vl
1a nguoi.

Cc thuat ngit "diéu tri," "viée didu tri" hodc "su diéu tri," va cac thuét ngit trong
duong theo ngit phap, nhu duge sir dung ¢ déy, gbm viéc 1am dju, 1am thuyén giam hoac
cai thién bénh hodc bénh ly, phong ngura céc triéu ching bd sung, cai thién hodc phong
ng&acécnguyénnhﬁnchuy&lhéas@lxagéylanlphétﬁnhcéctﬁéuchﬁng,&cchébénh
hodc bénh 1y, vi du, kim hdm sy phat trién cta bénh hodc bénh 1y, lam nhe bét bénh hodc
bénh ly, ddy 1ui murc trdm trong clia bénh hogc bénh 1y, 1am nhe b6t bénh 1y do bénh hodc
bénh Iy nay gay ra, hodc 1am ngumg céc triéu ching clia bénh hodc bénh ly, va ciing bao
ham viéc phong bénh. Pham vi cua céac thuat nglt nay con gbm viéc thu dugc hiéu qua
chita bénh va/hodc hiéu qua phong bénh. Loi ich diéu tri c6 nghia 1a tiét trir hodc 1am cai
thién rbi loan du dinh cn duge didu tri. Tuong tu, hiéu qua chita bénh dat duoc bang
viée tiét trir hodc cai thién mdt hoc nhidu triéu chimg sinh 1y di kém vé6i rdi loan ban dau
sao cho théy dugc su cai thién ¢ bénh nhan, mac du bénh nhan do co6 thé vin dang mang
rdi loan ban dau. Déi voi hidu qua phong bénh, cac hdn hop c6 thé duge cung cap cho
bénh nhan c6 nguy co phat trién mot bénh cu thé, hodc cho bénh nhan c6 mot hodc nhiéu
tridu chimg sinh 1y ctia mot bénh, mac dit viéc chin doan bénh nay c6 thé khong dugc

tién hanh.
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Thuét ngit “nhém bao vé€" hodac "Pg" dugc dung dé chi phan tir thé ma c6 thé
thuong duge diung dé phong bé hoiic bao vé mot chirc nhat dinh trong khi thuc hién phan
ung cac nhom chirc khac trén hop chit. Vi dy, "nhém bao vé amino" 14 phan tir thé gin
vao nhém amino ma phong bé hodc bao vé chirc amino trong hop chét. Cac nhom bao vé
amino thich hop gdm, nhung khong chi gii han &, axetyl, trifloaxetyl, t-butoxycacbonyl
(BOC), benzyloxycacbonyl (CBZ) va 9-florenylmetylenoxycacbonyl (Fmoc). Tuong tu,
"nhém bao v€ hydroxy" duge dung @& chi phén tir thé cia nhém hydroxy ma phong bé
hoidc bao vé chirc hydroxy. Cac nhém bao vé thich hop gdm, nhung khong chi gi6i han
&, axetyl va silyl. "Nhém bao vé carboxy" duoc dung dé chi phén tr thé ctia nhém carboxy
ma phong bé hodc bao vé chiic carboxy. Cac nhom béao vé carboxy thong thuong gbm -
CH>CH,SO,Ph, xyanoetyl, 2-(trimetylsilyl)etyl, 2-(trimetylsilyl)etoxymetyl, 2-(p-
toluensulfonyl)etyl, 2-(p-nitrophenylsulfenyl)etyl, 2-(diphenylphosphino)-etyl, nitroetyl
va cac nhom tuong tw. V& mé ta chung cdc nhém bao vé va viéce str dung chung, xin xem
T. W. Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New York,
1991.

Thuét ngit “nhém bao vé NH" nhu dugc st dung ¢ day gbm, nhung khong chi gi6i
han &, tricloetoxycacbonyl, tribromoetoxycacbonyl, benzyloxycacbonyl, para-nitro-
benzylcacbonyl, ortho-bromobenzyloxycacbonyl, cloaxetyl, dicloaxetyl, tricloaxetyl,
trifloaxetyl, phenylaxetyl, formyl, axetyl, benzoyl, tert-amyloxycacbonyl, tert-
butoxycacbonyl, para-metoxybenzyloxycacbonyl, 3,4-dimetoxybenzyl-oxycacbonyl, 4-
(phenylazo)-benzyloxycacbonyl, 2-furfuryloxycacbonyl, diphenylmetoxycacbonyl, 1,1-
dimetylpropoxy-cacbonyl, isopropoxycacbonyl, phtaloyl, sucxinyl, alanyl, leuxyl, 1-
adamantyloxycacbonyl, 8-quinolyloxycacbonyl, benzyl, diphenylmetyl, triphenylmetyl,
2-nitrophenylthio, metansulfonyl, para-toluensulfonyl, N,N-dimetylaminometylen,
benzyliden, 2-hydroxybenzyliden, 2-hydroxy-5-clobenzyliden, 2-hydroxy-l-naphtyl-
metylen, 3-hydroxy-4-pyridylmetylen, xyclohexyliden, 2-etoxycacbonylxyclohexyliden,
2-etoxycacbonylxyclopentyliden, 2-axetylxyclohexyliden, 3,3-dimetyl-5-oxyxyclo-
hexyliden, diphenylphosphoryl, dibenzylphosphoryl, 5-metyl-2-oxo0-2H-1,3-dioxol-4-yl-
metyl, trimetylsilyl, trietylsilyl, va triphenylsilyl.
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Thuat ngit “nhém bao vé C(O)OH", nhu dugc st dung & day, gbm, nhung khong
chi gi6i han &, metyl, etyl, n-propyl, isopropyl, 1,1-dimetylpropyl, n-butyl, tert-butyl,v
phenyl, naphtyl, benzyl, diphenylmetyl, triphenylmetyl, para-nitrobenzyl, para-
metoxybenzyl, bis(para-metoxyphenyl)metyl, axetylmetyl, benzoylmetyl, para-
nitrobenzoylmetyl, para-bromobenzoylmetyl, para-metansulfonylbenzoylmetyl, 2-
tetrahydropyranyl, 2-tetrahydrofuranyl, 2,2,2-triclo-etyl, 2-(trimetylsilyl)etyl, axetoxy-
metyl, propionyloxymetyl, pivaloyloxymetyl, phtalimidometyl, sucxinimidometyl,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, metoxymetyl, metoxyetoxymetyl, 2-
(trimetylsilyl)etoxymetyl, benzyloxymetyl, metylthiometyl, 2-metylthioetyl, phenylthio-
metyl, 1,1-dimetyl-2-propenyl, 3-metyl-3-butenyl, alyl, trimetylsilyl, trietylsilyl,
triisopropylsilyl, dietylisopropylsilyl, tert-butyldimetylsilyl, tert-butyldiphenylsilyl,
diphenylmetylsilyl, va tert-butylmetoxyphenylsilyl.

Thuat ngit “nhém bao vé OH hodc SH", nhu duoc str dung & day, gbm, nhung
khéng chi giéi han &, benzyloxycacbonyl, 4-nitrobenzyloxycacbonyl, 4-bromobenzyl-
oxycacbonyl, 4-metoxybenzyloxycacbonyl, 3.4-dimetoxybenzyloxycacbonyl, metoxy-
cacbonyl, etoxycacbonyl, tert-butoxycacbonyl, 1,1-dimetylpropoxycacbonyl, iso-
propoxycacbonyl, isobutyloxycacbonyl, diphenylmetoxycacbonyl, 2,2,2-tricloetoxy-
cacbonyl, 2,2,2-tribromoetoxycacbonyl, 2-(trimetylsilyl)etoxycacbonyl, 2-(phenyl-
sulfonyl)etoxycacbonyl, 2-(triphenylphosphonio)etoxycacbonyl, 2-furfuryloxycacbonyl,
1-adamantyloxycacbonyl, vinyloxycacbonyl, alyloxycacbonyl, 4-etoxy-1-naphtyloxy-
cacbonyl, 8-quinolyloxycacbonyl, axetyl, formyl, cloaxetyl, dicloaxetyl, tricloaxetyl,
trifloaxetyl, metoxyaxetyl, phenoxyaxetyl, pivaloyl, benzoyl, metyl, tert-butyl, 2,2,2-
tricloetyl, 2-trimetylsilyletyl, 1,1-dimetyl-2-propenyl, 3-metyl-3-butenyl, alyl, benzyl
(phenylmetyl), para-metoxybenzyl, 3,4-dimetoxybenzyl, diphenylmetyl, triphenylmetyl,
tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl, metoxymetyl, metylthiometyl,
benzyloxymetyl, 2-metoxyetoxymetyl, 2,2,2-triclo-etoxymetyl, 2-(trimetylsilyl)-
etoxymetyl, 1-etoxyetyl, metansulfonyl, para-toluensulfonyl, trimetylsilyl, trietylsilyl,
triisopropylsilyl, ~dietylisopropylsilyl, tert-butyldimetylsilyl, tert-butyldiphenylsilyl,
diphenylmetylsilyl, va tert-butylmetoxyphenylsilyl.
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Céc chat ddng phan hinh hoc c6 thé tOn tai trong cac hop chat clia sdng ché. Cac
hop chét clia sing ché c6 thé chira cac lien két doi cacbon-cacbon hodc cac lién két doi
cacbon-nito & ciu hinh E hodc Z, trong d6 thuat ngit “E" biéu thi céc phén ttr thé co thu
bac cao ¢ cac bén d6i nhau cua lién két doi cacbon-cacbon hodc cacbon-nito va thuat ngit
“7" bidu thi cac phan tir thé c6 thir bac cao & cung phia cuia lién két d6i cacbon-cacbon
hodc cacbon-nito nhu duge xac dinh boi Quy tic vu tién Cahn-Ingold-Prelog. Cac hop
chat cua sang ché ciing co thé tn tai & dang hon hop cac chét ddng phan "E" va "Z". C4c
phan tir thé quanh xycloalkyl hodc heteroxycloalkyl dugc chira & dang cAu hinh cis hodc
trans. Ngoai ra, pham vi cua sang ché ciing bao ham cac chét dong phan khic nhau va
cac hdn hop cuia chiing thu dugc tir viée bb tri cac phan tix thé quanh hé vong adamantan.
Hai phan tir thé quanh vong don trong hé vong adamantan dugc chi ra ¢ dang cAu hinh
tuong dbi Z hoac E. Vi duy, xin xem C. D. Jones, M. Kaselj, R. N. Salvatore, W. J. le
Noble J. Org. Chem. 1998, 63, 2758-2760.

Céc hop chat clia sang ché c6 thé chira cac nguyén tir cacbon duoc thé khong dbi
xtng trong cau hinh R hoidc S, trong d6 cac thudt ngir "R" va "S" dwgc dinh nghia theo
IUPAC 1974 Recommendations for Section E, Fundamental Stereochemistry, Pure Appl.
Chem. (1976) 45, 13-10. Céc hop chat ¢ céc nguyén tir cacbon dugce thé khong dbi ximg
v6i lugng ciu hinh R va S bang nhau 14 triét quan & cac nguyén tir cacbon d6. Cac nguyén
t&r ¢6 lwong du mét cdu hinh so véi cAu hinh kia dugc gan véi cdu hinh ¢6 lwgng cao hon,
wu tién 14 vuot qua khoang 85-90%, wu tién hon 1a vuot qua khoang 95-99%, va uu tién
hon nita 14 vuot qua hon khoang 99%. Theo d6, pham vi cua sang ché gébm cac hdn hop
triét quang, chat ddng phén 1ap thé tuyét d6i va tuong ddi, va hdn hop clia cac chét dong
phan 1ap thé tuyét déi va tuong doi.

Céc hop chat duge dén nhan va dugc 1am gidu dong vi

Céc hop chat clia sang ché c6 thé ton tai & dang dugce dan nhan ddng vi hodc lam
gidu dong vi chira mot hodc nhiu nguyén tir c6 khéi lugng nguyén tt hodc s6 khéi khac
v6i khéi lugng nguyén tir va s6 khéi thudng co trong tu nhién. Dbng vi co thé 1a ddng vi
phong xa hodc khong phai ddng vi phong xa. Cac dong vi cia nguyén tir nhu hydro,

cacbon, nito, phospho, luu huynh, flo, clo, va iot g@)m, nhung khong chi giéi han 0, ’H,
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3H, 3C, 14C, N, 180, 32, 35S, I8F, 3CI, va 1251. Cac hgp chit chira céc dong vi khac cua
c4c nguyén tir nay va/hodc cac nguyén tur khac ciing nam trong pham vi clia sang ché.

Theo mot phuong an khéc, cac hop chét dugc dan nhin dong vi chira cac dong vi
doteri (3H), triti *H) hodc C. C4c hop chét dugc dn nhan ddng vi ctia sang ché c6 thé
dugc diéu ché theo cac phuong phap chung di dugc biét ro ddi v6i nguoi c6 hidu biét
trung binh trong linh vuc k¥ thuat nay. Cac hop chét dugc dan nhan dong vi nhu vay c6
thé dugc diéu ché dé dang br?mg cach thuc hién cac quy trinh dugce boc 16 trong cac vi du
néu & day va cac so do bang cach thay thé tac nhan phan tmg dugc dan nhan dong vi san
¢6 cho tac nhan phéan tng khong dugc dan nhan. Trong mot sb truong hop, cac hop chét
c6 thé dugc xir Iy bang cac tac nhan phéan tng c¢6 dan nhan dbng vi dé trao dbi nguyén tir
binh thuong véi nguyén tir ddng vi cia né, vi du, viéc thay hydro bang doteri c6 thé duoc
thuc hién nho tic dong cta axit dugc doteri hoa nhu D2SO4/D20. Ngoai ra, cac hop chét
trung gian va cac quy trinh c6 lién quan cling dugc bdc 19, vi dy, trong Lizondo, J et al,
Drugs Fut, 21(11), 1116 (1996); Brickner, S J et al., J Med Chem, 39(3), 673 (1996);
Mallesham, B et al, Org Lett, 5(7), 963 (2003); cac Cong b6 don PCT sb
WO01997/010223, W02005/099353, W01995/007271, WO2006/008754; cac patent M§
s6 7538189; 7534814; 7531685; 7528131; 7521421; 7514068; 7511013; va cac Cong b
don patent My sb 2009/0137457, 2009/0131485; 2009/0131363; 2009/0118238;
2009/0111840; 2009/0105338; 2009/0105307, 2009/0105147; 2009/0093422;
2009/0088416: va 2009/0082471, céc phuong phap nay dugc két hop vao ddy bang céch
vién dan.

Céc hop chét dugc dén nhan ddng vi cia sang ché ¢6 thé duoc st dung lam cac
chat chuin dé xac dinh hiéu qua cta céc chét irc ché CDK4/6 trong thir nghiém lién két.
Céc hop chét chtra ddng vi da duge st dung trong nghién ciru duoc pham dé nghién ctru
qua trinh chuyén hoa in vivo clia céc hop chét bang cach danh gia co ché tac dong va con
dudng chuyén héa ctia hop chit me khong dugc déan nhin dong vi (Blake et al. J. Pharm.
Sci. 64, 3, 367-391 (1975)). Cac thir nghiém chuyén hoa nhu vy 1a quan trong trong bao
ché thudc chira bénh c6 hiéu qua va an toan, bai vi hop chét hoat tinh in vivo dugc cung
cép cho bénh nhan hodc cac san phém chuyén hoa duoc tao ra tir hgp chit me cho théy

tinh doc tinh gdy bénh ung thu (Foster et al., Advances in Drug Research Vol. 14, pp. 2-
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36, Academic press, London, 1985; Kato et al, J. Labelled Comp. Radiopharmaceut.,
36(10):927-932 (1995); Kushner et al., Can. J. Physiol. Pharmacol, 77, 79-88 (1999).

Ngoai ra, cac thudc chira ddng vi khong c6 hoat tinh phong xa, nhu céc thube duogc
doteri hoa goi 1a "céac thudc ning" ¢6 thé duge sir dung trong diéu tri cac bénh va céc
bénh 1y lién quan dén hoat tinh CDK4/6. Viéc tang lugng ddng vi ¢6 trong mot hop chat
1én trén lugng thudng thdy trong tw nhién dugc goi 1a lam gidu. Cac vi du vé luong lam
gidu gdm tr khoang 0,5, 1,2, 3,4,5,6,7, 8,9, 10, 12, 16, 21, 25, 29, 33, 37, 42, 46, 50,
54.58,63,67,71,75,79, 84, 88, 92, 96, dén khoang 100% mol. Viéc thay thé dén khoang
15% nguyén tir thong thuong bang ddng vi ning gy tac dong va duy tri trong khoang
vai ngay dén hang tuan ¢ dong vat co v, gbdm dong vat gam nham va ché, véi tac dung
phu bét loi thdy 1a ¢ mirc tdi thiéu (Czajka D M and Finkel A J, Ann. N.Y. Acad. Sci.
1960 84: 770; Thomson J F, Ann. New York Acad. Sci 1960 84: 736; Czakja D M et al.,
Am. J. Physiol. 1961 201: 357). Da thdy ring viéc thay thé cip tinh bang doteri cao &
murc 15%-23% trong dich thé ngudi khong gy doc (Blagojevic N et al. in "Dosimetry &
Treatment Planning for Neutron Capture Therapy", Zamenhof R, Solares G and Harling
O Eds. 1994. Advanced Medical Publishing, Madison Wis. pp,125-134; Diabetes Metab.
23:251 (1997)).

Viée dan nhan ddng vi bén & mot thude c6 thé lam thay dbi cac tinh chat hoa 1y
ctia n6 nhu pKa va tinh hoa tan lipit. Nhing thay ddi va tac dung nay c6 thé anh huong
dén phan ung dugc luc cua phén tir thudc néu su thay thé dong vi anh huéng dén ving
c6 lién quan dén twong tac phéi tir-thu thé. Trong khi mot s6 tinh chit vat Iy ctia phan t
duoc dan nhan ddng vi bén khac v6i nhitng tinh chét twong tng ctia phan tir khong dugc
dan nhan, cac tinh chat hoa hoc va sinh hoc lai giéng nhau, v6i mdt ngoai 1€ quan trong:
boi vi khdi lugng cao ciia ddng vi nang, lién két bt ky lién quan dén dong vi ning va
mot nguyén tir khac s& manh hon cing lién két nhu vay nhung gitta ddng vi nhe va nguyén
tir 6. Theo do, viéc dua ddng vi vao vi tri chuyén hoa hodc bién ddi do enzym s& lam
cham cac phan tng c6 kha nang lam thay d6i profil duge dong hodc hiéu qua so véi hop
chét khong dong vi.

Theo mdt phuong &n (1), sdng ché dé xuat hop chét ¢ cong thire (11):
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NP S N-R3
H‘N)\\N | /RZ o
(=D
R’ 1)
hoidc mubi duoc dung ctia no, trong do
Q 1a heteroaryl;
R! 1a di vong dugc thé béng it nhat mot ph?m t&r thé, nhu mét, hai, ba, hoic bén
phin tir thé, doc 1ap duge chon tir R¥;
R? 1a C3.10 xycloalkyl;
R? duoc chon tir hydro, Ci.6 alkyl va Cs.10 xycloalkyl;
R* dugc chon tir hydro, Ci.6 alkyl va Cs.10 xycloalkyl;
R’ doc 1ap duoc chon tir hydro va halogen;
mdi RX doc 14p dugc chon tir heteroxyclyl khong dugc thé hodc duoc thé bang it
nhat mot phﬁn tt thé, nhu mot, hai, ba, hoic bén phén tr thé, doc 1ap dugc chon tur RY;
mdi RY doc lap duogc chon tir halogen, OH, CN, amino, Ci.6 alkyl, Ca-s alkenyl,
Ca6 alkynyl, Cs.10 xycloalkyl, Cis alkoxy, Ci¢ alkoxyalkyl, Cs.10 xycloalkoxy, Ci-6
alkylthio, Cs.10 xycloalkylthio, Ci¢ alkylamino, Cs.io xycloalkylamino, di(Ci-6
alkyl)amino;
m duoc chon tir 0, 1, 2 va 3.
Theo mot phuong an khéac (2), sang ché d& xuét hop chat theo phwong én (1) hodc
mudi duoc dung ciia no, trong d6 Q 1a pyridinyl.
Theo mdt phuong an khéac (3), sang ché d& xuét hop chat theo phuong én (2) hodc
’\f X
=
mubi duoc dung ctia nd, trong d6 Qla ™
Theo mot phuong an khac (4), sang ché @& xuét hop chat theo phuong 4n bét ky
trong s6 cac phuong an (1)-(3) hodc mubi dugc dung cia néd, trong d6 R' duoc chon tir
piperazinyl va piperidinyl, ching ddc lap dugc thé bang it nhat mot phan tir thé doc lap

duoc chon tir RX.
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Theo mot phuong an khac (5), sang ché d& xuét hop chat theo phuong an (5) hodc
mudi duoc dung cia né, trong d6 mdi RX doc 1ap duoc chon tir piperazinyl, piperidinyl
va morpholinyl, ma khong duoc thé hodc duoc thé béng it nhat mot phﬁn tir thé doc lap
duoc chon tr RY.

Theo mot phuong an khac (6), sang ché dé xuat hop chét theo phuong an (5) hodc
mudi dugc dung ctia no, trong d6 mdi RY doc 1ap duoc chon tir Ci.6 alkyl.

Theo mot phuong an khac (7), sang ché dé xuit hop chét theo phwong 4n (6) hodc
mubi dugce dung cia né, trong d6 RY dugce chon tir metyl va etyl.

Theo mot phuong an khac (8), sang ché d& xuit hop chat theo phuong an bat ky
trong s6 cac phuong 4n (1)-(7) hodc mubi dugc dung cia né, trong d6 R? dugc chon tir
xyclopentyl va xyclohexyl.

Theo mdt phuong an khac (9), sang ché d& xuét hop chat theo phwong 4n (8) hodc
mudi dugc dung ctia no, trong d6 R? 1a xyclopentyl.

Theo mot phuong an khéc (10), sang ché d& xuét hop chét theo phuong an bat ky
trong s6 cac phuong 4n (1)-(9) hogc mubi duge dung cia nd, trong d6 R* va R* doc lap
1a hydro hodc Ci alkyl.

Theo mot phuong an khac (11), sang ché dé xuét hop chét theo phuong 4n (10)
hogc mudi duge dung ciia né, trong dé R® va R* doc 14p 1a metyl.

Theo mot phuong an khéc (12), sang ché d& xuét hop chét theo phurong 4n bat ky
trong s cac phuong an (1)-(11) hoac mubi dugc dung ctia né, trong d6 R 1a hydro.

Theo mot phuong an khéc (13), sang ché dé xuét hop chat duoc chon tir

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperidin-4-yl)piperazin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,

~ 7-xyclopentyl-2-((5-(4-(1-etylpiperidin-4-yl)piperazin-1 -yl)pyridin-2-yl)amino)-
N,N-dimetylthieno[3,2-d]pyrimidin-6-carboxamit,
7-xyclopentyl-N,N-dimetyl-2-((5-(4-(1-metylpiperidin-4-yl)piperazin-1-
yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,
7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperazin-1-yl)piperidin-1-yl)pyridin-2-

yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,
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7-xyclopentyl-N,N-dimetyl-2-((5-(4-(4-metylpiperazin-1-yl)piperidin-1-
yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,

7-xyclopentyl-2-((5-(4-(4-etylpiperazin-1-yl)piperidin- 1-yl)pyridin-2-yl)amino)-
N,N-dimetylthieno[3,2-d]pyrimidin-6-carboxamit,

7-xyclopentyl-N,N-dimetyl-2-((5-(4-morpholinopiperidin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d|pyrimidin-6-carboxamit,

7-xyclopentyl-N, N-dimetyl-2-((5-(4-(4-(metyl-ds)piperazin-1-yl)piperidin-1-
yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,

Vérnuéiduchungcﬁané.

Theo mot phuong an khac (14), sang ché dé xuit dugc pham bao gdm hop chat
theo phuong 4n bat ky trong s6 cac phuong 4n tir (1) dén (13) hodc mudi duge dung cia
né va it nhit mot chat mang duoc dung.

Phén mé ta con bdc 10 phuong phéap diéu tri, 1am cai thién ho#c phong nglra bénh
ly ma dap ung véi su tc ché kinaza phu thudc xyclin 4/6, bao gdm viéc cung cip cho dbi
tugng can diéu tri ndy lwong hitu hiéu hop chét theo phwong 4n bét ky trong s6 cac
phuongéntﬁ(l)dén(l3}lm@crnuéiduqcdungcﬁané,hoacdugcphénlcﬁané,vatﬁy
v két hop vdi tac nhan chita bénh tht hai.

Phéan md ta con boc 10 viée st dung hop chat theo phuong 4n bét ky trong sb cac
phwong 4n tir (1) dén (13) hodc mubi duoc dung ciia no dé bao ché thubc ding dé diéu
tri rbi loan tang sinh té bao.

Theo mot khia canh khac, sang ché dé xuit kit bao gém hop chat duoc boc 16 &
day, hodc mudi dugc dung ctia no6; va ban huéng dan bao gém mot hoac nhiéu dang thong
tin duoc chon tir nhém gém ¢ viéc chi ra bénh vi né hdn hop duogc cung cép, thong tin
bao quan hon hopo, thong tin lidu lugng va cac huéng dan vé phuong thirc cung c4p hon
hop. Theo mot bién thé dugc vu tién, kit bao gdbm hop chét & dang da lidu.

TheOInGtkhkicmﬂlkha;séngchédéxuétvétdungbaogénlhqpchétduqcbéc
10 & day, hodc mubi dugc dung cta nd; va vat li¢u dong goi. Theo mot bién thé, vat liéu
déng g6i bao gdbm dd chira dé chira hop chét. Theo mét bién thé dugc u tién, dd chira
bao g6m mot nhén chi ra mot hoac nhiéu tinh trang trong s6 nhém tinh trang gém c6 mot

bénh vi né hop chat duoc cung cdp, thong tin bao quan, thong tin liéu luong va/hodc
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huéng dan vé phuong thirc cung cAp hop chat. Theo mot bién thé khac, vat dung bao gdm
hop chét & dang da lidu.

Phén mo ta con boc 10 phwong phap chita bénh bao gdm viéc cung cip hop chat
duoc boc 10 & day, hoac mudi dugc dung cua no.

Phin mb ta con bdc 16 phuong phap tc ché kinaza CDK4/6 bao gbm viéc cho
CDK4/6 tiép xuc véi hop chit duoc boc 16 & day, hodc mudi dugc dung cua no.

Phan md ta con bdc 16 phwong phap e ché CDK4/6 bao gdm viéc 1am cho hgp
chét duoc boc 10 & day, hodc mubi dugc dung cia n6 c6 mdt trong dbi twong can (rc ché
CDK4/6 in vivo.

Phan mé ta con boc 10 phuong phap e ché CDK4/6 bao gom viéc cung cap hop
chét thit nhat cho dbi tuong ma dugc chuyén hoa in vivo thanh hop chét thir hai, trong do
hop chét thir hai trc ché CDKA4/6 in vivo, hop chét thi hai nay 1a hop chét theo phuong
an bat ky trong s cac phwong 4n va bién thé trén day.

Phin md t& con bdc 16 phuong phap diéu tri bénh ma CDK4/6 c6 hoat tinh gop
phan gay ra bénh 1y va/hodc triéu chimg ctia bénh nay, phuong phéap nay bao gdm viéc
lam cho hop chét duoc boc 16 & day, hoac mudi dugc dung cua nd c6 mat ¢ dbi tuong voi
luong c6 tac dung chita bénh nay.

Phén md t& con boc 16 phuong phap diéu tri bénh ma CDK4/6 ¢o6 hoat tinh gop
phan gay ra bénh ly va/hodc triéu chung cia bénh nay, phuong phap nay bao gdm viée
cung cap hop chét thir nhét cho dbi twgng ma dugc chuyén hoa in vivo thanh hop chét
tht hai, trong d6 hop chit thit hai tc ché CDK4/6 in vivo. Luu y rang cac hop chét cua
séng ché c6 thé 1a hop chét thir nhat hogc thi hai.

Theo mét bién thé ciia mbi trong sb cac phuong phap néu trén, bénh duoc chon tur
nhoém gbém co cac cac r6i loan ung thu ting sinh qua murc (vi dy, bénh ung thu nao, phi,
té bao vay, bang quang, da day, tuy, vu, dau, cd, than, buéng trimg, tuyén tién liét, dai
truc trang, biéu bi, thuc quén, tinh hoan, phu khoa hoac tuyén giap); cac r6i loan ting
sinh khong phai ung thu (vi du, chimg ting san da lanh tinh (vi dy, bénh vay nén)), chiing
tdi phat hep, va ching phi dai tuyén tién liét lanh tinh (BPH - benign prostatic
hypertrophy); chimg viém tuy; bénh than; ching dau; phong ngua dao thai té bao phoi

duogc ghép; diéu tri cac bénh lién quan dén su tao mach (vi du, su tao mach khoiu, ching
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viém cép tinh va man tinh nhu vién da khép dang thap, chimg vita xo dong mach, bénh
viém rudt, bénh vé da nhu bénh vay nén, eczema, va bénh cimg bi, bénh dai thao duodng,
bénh vong mac do déi thdo duong, bénh vong mac ¢ tré dé non, bénh thoai hoa diém
vang do 130 héa, u mach, u than kinh dém, u hic sic t6, sacém Kaposi va ung thu buéng
trimg, vU, phéi, tuy, tuyén tién liét, rudt két va biéu bi); bénh hen; iing dong hoa hoc ¢
bach cau trung tinh (vi du, chimg tdn thuong ngap lai trong nhdi mau co tim va doét quy
va ching viém khop); séc nhiém khuén; cac bénh do té bao T 1am trung gian ma viéc tc
ché mién dich s& hitu dung (vi du, ngin nglra sy dao thai bd phan ghép, bénh manh ghép
chéng lai ky chti, bénh lupus ban do, bén xo cimg rai rac, va chimg viém da khop dang
thap); chirng vita xo dong mach; chimg trc ché phan tng ctia té bao sing véi hon hop yéu
t6 tang truéng; bénh phdi tic nghén mén tinh (COPD - chronic obstructive pulmonary
disease) va cac bénh khéc. ‘

Phin mb ta con boc 16 phuong phap diéu tri bénh ma dot bién & gen CDK4/6 gop
phén gy ra bénh 1y va/hodc triéu chung clia bénh nay gbm, vi du, u héc sic t6, ung thu
phéi, ung thur rudt két va cac loai khéi u khac.

Phén mb ta con bdc 10 viée st dung hop chat theo bién thé va phuong an bét ky
trong sb cac bién thé va phuong 4n néu trén dé 1am thubc. Phin mo ta con boc 16 viéce sir
dung hop chét theo bién thé va phuong 4n bét k¥ trong sb cac bién thé va phwong 4n néu
trén dé san xuét thudc ding dé trc ché CDK4/6.

Phén md ta con boc 16 viéc sit dung hop chét theo bién thé va phuong 4n bat ky
trong sb cac bién thé va phuong 4n néu trén @& san xuét thubc ding dé diéu tri bénh ma
CDKA4/6 c6 hoat tinh gop phan gy ra bénh ly va/hodc triéu chimg ctia bénh nay.

Duoc phdm va cach ding

Noi chung, cac hop chét cua sang ché s& dugc cung cap véi lugng c6 tac dung
diéu tri qua phuong thirc cung cip thong thuong va chép nhan dugc bét ky da biét trong
linh vuc k§ thuat nay, doc 14p hodc két hop véi mot hodc nhiéu tac nhan chita bénh.
Luong c6 tac dung chita bénh co thé thay dbi trong khoang rong phu thudc vao mirc do
nghiém trong ctia bénh, tudi tac va stre khoe twong doi ciia d6i twong, hiéu qua cta hop
chét duoc st dung va cac yéu tb khac da biét dbi v6i ngudi co hiéu biét trung binh trong

linh vuc k¥ thuat nay. Vi dy, do6i véi viée diéu tri cac roi loan mién dich toan than hodc
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cac bénh khéi u, lidu lugng dugce yéu cau cling s€ thay dbi phu thu¢c vao phuong thirc
cung cép, bénh ly cu thé dugc didu tri va hiéu qua mong mubn.

No6i chung, thu dugc hiéu qua théa dang tac dong toan than khi chi dinh lidu luong
ngay nam trong khoang tir khoang 0,001 dén khoang 100 mg/kg trong lugng co thé, hoac
dic biét 13, ndm trong khoang tir khoang 0,03 dén 2,5 mg/kg trong lugng co thé. Liéu
lwong ngay duoc chi dinh ¢ nhitng dong vét c6 v 16n, vi du ngudi, co thé nam trong
khoang tr khoang 0,5 mg dén khoang 2000 mg, hodc wu tién hon néu nam trong khoang
tir khoang 0,5 mg dén khoang 1000 mg, dugc cung cAp theo phuong thirc thuén 1gi, vi
du, & dang cac liéu dugc chia nhé lam bdn 1an mot ngay hodc & dang giai phong cham.
Céc dang lidu don vi thich hop dé cung cép dudng miéng bao gbm tir khoang 1 dén 50
mg thanh phan hoat tinh.

Céc hop chit ciia sang ché c6 thé dugc cung cip & dang cac duge pham theo dudng
cung cﬁp bét ky; vi du, duong rudt, vi du, duong miéng, vi du, ¢ dang cac vién nén hoac
vién nang; ngoai duong tiéu hoa, vi du, & dang cac huyén phu hoac dung dich tiém truyén;
hodc cuc bd, vi du, & dang thudc rira, gel, thuéc m& hoic kem, hoic & dang thudc dan
hodc & dang dung qua miii.

Céc duge pham bao gbém hop chét cua sang ché & dang tu do hodc & dang mudi
dugc dung két hop véi it nhét mét chit pha lodng hoic chit mang dugc dung c6 thé duoc
bao ché theo cac phurong thirc thong thuong bang cac quy trinh tron, tao hat, phu, hoa tan
hoac lam dong kho. Vi du, cac dugc pham bao gbm hop chét ctia sang ché két hop voi it
nhit mét chét pha loing hoic chit mang dugc dung c6 thé dugc bao ché theo phuong
thirc thong thuong bang cach tron véi chét pha loing hoic chit mang dugc dung. Cac
dang liéu don vi diung qua dudng miéng chua, vi duy, tir khoang 0,1 mg dén khoang 500
mg hoat chét.

Theo mot phuong an, cac dugce pham 1a cac dung dich chira thanh phan hoat tinh,
gb6m huyén phit hodc thé phan tan, nhu cac dung dich dang truong trong nudc. Déi véi
cac hdn hop dugc lam déng kho bao gbm thanh phan hoat tinh doc 18p hodc cung véi
chét mang nhu mannitol, cac thé phén tan hodc huyén phu c6 thé duoc tao trude khi sir
dung. Cac dugc phém nay cé co thé dugc tiét trung va/hodc chira ta chét, nhu céc tac

nhan bao quan, lam 6n dinh, lam udt hodc tao nhil, chat thic day hoa tan, cac muoi dé
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diéu chinh ap suét thAm thau va/hodc cac chit dém. Céc chét bao quan thich hgp g@)m,
nhung khong chi gidi han 6, cac chét chbng oxy héa nhu axit ascorbic, hodc cac chét diét
vi sinh vat, nhu axit sorbic hodc axit benzoic. Cac dung dich hodc huyén phi ¢6 thé con
bao gdm céc tac nhan tang dd nh6t, gdm, nhung khong chi giéi han &, natri
carboxymetylxenluloza, carboxymetylxenluloza, dextran, polyvinylpyrolidon, gelatin,
hodc chét 1am tan, vi du Tween 80 (polyoxyetylen(20)sorbitan mono-oleat).

Céc huyén phtl trong dau c6 thé bao gdm thanh phén dau 14 dau thuce vat, tong hop,
hodc ban téng hop duge 1am thich ung cho muc dich tiém truyén. Cac vi du gOm céc este
cua axit béo 16ng ma chira thanh phan axit 1 axit béo mach dai c6 tir 8 dén 22 nguyén tir
cacbon, hodc theo mét sd phuong 4n, tir 12 dén 22 nguyén ti cacbon. Cac este cia axit
béo long thich hop gbm, nhung khong chi gi6i han &, axit lauric, axit tridexylic, axit
myristic, axit pehtadexylic, axit palmitic, axit margaric, axit stearic, axit arachidic, axit
behenic hodc céac axit khong no twong ung, vi du axit oleic, axit elaidic, axit erucic, axit
brassidic va axit linoleic, va néu mudn, c6 thé chira cac chét chéng oxy hoa, vi du vitamin
E, 3-caroten hoic 3,5-di-tert-butyl-hydroxytoluen. Thanh phén rugu cia cac este cta axit
béo nay co thé c6 sau nguyén tir cacbon va ¢6 thé c6 hoa tri mot hodc hoa tri cao, vi du
rugu bac mét, hai hodc ba. Céac thanh phén ruou thich hop gbdm, nhung khong chi gigi
han &, metanol, etanol, propanol, butanol hodc pentanol hodc cac chat dong phan cua
chung; glycol va glyxerol.

Céc este cua axit béo thich hop khac gbm, nhung khong chi gi¢i han ¢, etyl-oleat,
isopropyl myristat, isopropyl palmitat, LABRAFIL® M 2375, (polyoxyetylen glyxerol),
LABRAFIL® M 1944 CS (glyxerit dugc polyglycol héa khong no dugc diéu ché bing
cach ruou phan ddu nhan qua mo va bao g0m céac glyxerit va polyetylen glycol este),
LABRASOL™ (c4c glycerit dugc polyglycol hoa no dugc didu ché bing cach rrou phan
TCM va bao gdm cac glyxerit va polyetylen glycol este; tAt ca chung c6 thé mua duogc tur
GaKefosse, France), va/hoic MIGLYOL® 812 (triglyxerit ctia cac axit béo no ¢o6 chiéu
dai mach tir C8 dén C12 tir Hiils AG, Germany), va céc dAu thuc vat nhu dau hat bong,
dAu qua hanh, dau oliu, dAu thiu du, diu vimg, dau dau tuong, hogc dau lac.

C6 thé thu dugce cac duge phdm ding dwdong miéng, vi du, bang cach két hop thanh

phan hoat tinh v§i mdt hodc nhiéu chat mang ran, va néu mudn, tao hat hon hop thu duogc,
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va xir Iy hdn hop hodc hat bang cach bo sung cac ta dugec, dé tao thanh cac vién nén hoac
161 vién nén.

Cac chét mang thich hop gdm, nhung khong chi gii han &, cac chét don, nhu
duong, vi du cac ché phém lactoza, sacaroza, mannitol hodc sorbitol, xenluloza, va/hodc
céc canxi phosphat, vi du tricanxi phosphat hodc canxi hydro phosphat, va ca cac chét
két dinh, nhu tinh bot, vi du tinh bdt ngd, la mi, gao hodc khoai tdy, metylxenluloza,
hydroxypropyl metylxenluloza, natri carboxymetylxenluloza, va/hodc polyvinyl-
pyrolidon, va/hodc, néu mudn, cac chét phan rd, nhu cac tinh bdt néu trén, cac tinh bot
carboxymetyl, polyvinylpyrolidon lién két ngang, axit alginic hodc mudi ctia nd, nhur natri
alginat. Cac ta duoc bd sung gom cac chét 1am tron va cac chét diéu hoa dong, vi du axit
silicic, bot talc, axit stearic hodc cac mudi cia ching, nhu magie hodc canxi stearat,
va/hodc polyetylen glycol, hodc cac dan xuét cia chiing.

Céc 161 vién nén c6 thé duge phu bang cac chét lidu phu thich hop, tuy ¥ ¢6 thé
tan trong rudt, bé‘mg cach dung, ngoai cac chét khac, cac dung dich duong dic ma c6 thé
bao gdm gém trong duge, bdt talc, polyvinylpyrolidon, polyetylen glycol va/hodc titan
dioxit, hodc cac dung dich phu trong cac dung mdi hitu co thich hgp hoac hon hop dung
moi, hodc, dbi voi bao ché cac chét lidu phu c6 thé tan trong rudt, cac dung dich cua ché
pham xenluloza thich hop, nhu axetylxenluloza phtalat hodc hydroxypropylmetyl-
xenluloza phtalat. Co thé cho cac thuéc nhudém hoic chAt mau vao vién nén hodc chat
liéu phu vién nén, vi du dé nhan dién hoac dé chi ra nhitng liéu lugng khéac nhau cua
thanh phan hoat tinh.

Céc duoc pham ding dudng miéng cling c6 thé gdm cac vién nang ciimg bao gbdm
gelatin hodc cac vién nang dugc bit mém bao gdm gelatin va chét déo héa, nhur glyxerol
hodc sorbitol. Cac vién nang cirng co thé chira thanh phﬁn hoat tinh & dang hat, vi du &
dang hdn hop voi cac chat don, nhu tinh bdt ngd, chét két dinh, va/hodc cac chat gay
trwot, nhu bot talc hodc magie stearat, va tuy y cac chit 1am 6n dinh. Trong céc vién nang
mém, thanh phan hoat tinh ¢ thé dwoc hoa tan hodc tao huyén phii trong céc ta dugc
long thich hop, nhu déu béo, dau parafin hodc polyetylen glycol long hodc céac este cla
axit béo cua etylen hodc propylen glycol, sau do cac chit 1am 6n dinh cac chat 1am sach,

vi du céc loai este cua axit béo polyoxyetylen sorbitan, cling co thé duoc bd sung.
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Céc dugc pham thich hop ding duong tryc trang 13, vi du, thudc dan bao goém t6
hop thanh phan hoat tinh va cht nén thudc dan. Cic chit nén thude dan thich hop 1a, vi
du, cac triglyxerit tong hgp hodc tu nhién, parafin hydrocacbon, polyetylen glycol hodc
alkanol bac cao.

Céc duoc phdm thich hop dung ngoai duong tiéu hoa co thé bao gdm céc dung
dich nu6e chia thanh phan hoat tinh & dang tan dugc trong nude, vi du mudi tan duoc
trong nudc, hodc huyén phu trong nuéc dung dé tiém truyén ma chira chét lam ting do
nhét, vi du natri carboxymetylxenluloza, sorbitol va/hodc dextran, va, néu mudn, cac chét
1am 4n dinh. Thanh phan hoat tinh, tiiy ¥ ciing véi céc ta dugc, ciing c6 thé & dang chét
dong kho va co thé duge tao thanh dung dich trude khi cung cip ngoai duong tiéu hoa
bang cach b6 sung cac dung moi thich hop. Cac dung dich dugc sir dung, vi du, dé cung
cAp ngoai duong tiéu héa cling co thé duoc dung & dang dung dich truyén. Viéc bao ché
cac ché phém tiém truyén thuong dugce thuc hién trong diéu kién vo trung, nhu nap, vi
du, vao cac 6ng tiém hodc 1o nho, va bit dd chura nay lai.

Sang ché ciing dé xuit cac t hop dwoc pham, vi du kit, bao gbm a) tac nhan thir
nhit ma 1a hop chét cua sang ché nhu dugc bdc 16 & day, & dang tu do hoac dang mubi
duoc dung , va b) it nhat mot ddng tac nhan. Kit c¢6 thé bao gbm cac huéng dan cung cap.
Liéu phép diéu tri két hop

Céc hop chét hodc cac mudi duge dung cia sang ché co thé dugc cung cép ¢ dang
liéu phap don, hodc cling véi tac nhan hodc cac tdc nhan chira bénh khac.

Vi du, hiéu qua chita bénh ciia mot trong sb cac hop chét dugc bdc 16 & day cb thé
duoc tdng cuong bang cach cung clp ta chét (tc 13 ban than ta chét c6 thé chi co tac
dung chita bénh t6i thiéu, nhung két hgp v6i mot tac nhan chita bénh khac, hiéu qua chita
bénh téng thé cho cé thé lai dugc tang cuong). Hodc, chi 1a vi dy, hiéu qua théy 0 mot ca
thé c6 thé tang 1én nhd cung cAp mot trong s6 cac hop chét dugc md ta & day cung voi
mdt tac nhan chita bénh khac ma ciing tao ra tdc dung chira bénh. Chi la vi du, trong diéu
tri bénh gut c6 cung cip mot trong s6 cac hop chéat duge mo ta & day, hiéu qua chira bénh
tang 1én c6 thé do ciing cung cap cho ca thé nay mot tac nhan chita bénh gut khac. Hodc,
chi 1a vi du, néu mét trong sb cac tc dung phu thdy & mot ca thé khi tiép nhan mat trong

sb cac hop chat duge mo ta & day 1a budn nodn, thi c6 thé 1a thich hop néu cung cép tac
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nhan chéng budn ndn két hop v6i hop chét nay. Hodc, tri liéu hodc cac tri liéu bd sung
gbm, nhung khong chi gi6i han 6, vat Iy tri liéu, liéu phap tam than, tri liéu phéng xa,
tién hanh dap ving bi bénh, liéu phap nghi ngoi, thay doi ché do an ubng, va cac liéu
phép tuong tu. BAt k& 1a bénh, réi loan hogc bénh ly dugce diéu tri, tac dyng tong thé thay
o mot ca thé c6 thé 1a tac dung téng cdng cua hai liéu phap hodc ca thé thu duoc tac dung
hiép dong.

Trong nhitng truong hgp ma cac hop chit dugc mo ta & day duge cung cap két
hop v6i cac tac nhén chita bénh khéc, cic hop chét duge mo ta & day co thé dugc cung
cép trong cling dugc pham véi cic tc nhan chita bénh khac, hodc do nhiing tinh chét hoa
hoc va vat Iy khac nhau, dugc cung cAp bang con duong khac. Vi du, cac hop chét duoc
mo ta & dy co thé duge cung cAp qua dudong miéng dé tao ra va duy tri mirc trong mau
tbt, trong khi tic nhan chita bénh khac c6 thé duoc cung cép theo duong tinh mach. Do
d6, cac hop chét duoc mo ta & day c6 thé dugc cung cip dong thoi, 14n luot hodc dugc
dinh liéu riéng ré& véi cac tac nhan chita bénh khac.

Céc hop chét co cong thirc (1) dugce cho 1a hitu dung khi dugc sir dung voi cac tac
nhan alkyl hoa, chat e ché tao mach, khang thé, chit chéng chuyén hoa, chét chéng
nguyén phan, chét chdng ting sinh, chét chdng virut, chit e ché aurora kinaza, chét tic
ché trinh tu thiic ddy su chét té bao theo chwong trinh khac (vi dy, BelxL, Bel-w va Bfl-
1), chit hoat héa con dudng thy thé chét, chat Gic ché Ber-Abl kinaza, khang thé BiTE
(chit gén té bao T dic hiéu Bi), thé lién hop khang thé thude, chét cai bién dap tmg sinh
hoc, chit e ché kinaza phu thudc xyclin, chit e ché chu ky té bao, chat trc ché
xyclooxygenaza-2, khang thé c6 vung bién d6i kép (DVD - dual variable domain
antibody), chét (rc ché thu thé tuong déng gen ung thu virut bénh bach ciu (ErbB2), chét
trc ché yéu t6 sinh truéng, chét e ché protein sbc nhiét (heat shock protein - HSP)-90,
chét uc ché histon deaxetylaza (HDAC - histone deacetylase), liéu phap hormon, chét trc
ché mién dich, chét irc ché ciia chét wrc ché protein gay ra su chét té bao theo chuong trinh
(inhibitors of apoptosis protein - IAP), chat khang sinh can thiép, chit rc ché kinaza, chét
trc ché kinesin, chét e ché Jak2, dich dong vat c6 va cia chét e ché rapamyxin,
microARN, chét trc ché kinaza duoc diéu khién béng tin hiéu ngoai bao hoat hoa boi su

phéan bao, céac protein lién két da hoa tri, thubc chéng viém khong steroid (non-steroidal
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antiinflammatory drug - NSAID), chét e ché poly ADP (adenosin diphosphat)-riboza
polymeraza (PARP - poly ADP (adenosine diphosphate)-ribose polymerase), hoa li¢u
phap platin, chét trc ché kinaza gibng polo (Plk - polo-like kinase), chat trc ché
phosphoinositit-3 kinaza (PI3K - phosphoinositide-3 kinase), chat e ché proteosom, chét
teong tu purin, chét twong tu pyrimidin, chét tc ché thu thé tyrosin kinaza, alkaloid thuc
vat retinoid/deltoid, axit ribonucleic c ché nhé (small inhibitory ribonucleic acid-
siRNA), chét rc ché topoisomeraza, chét (rc ché ubiquitin ligaza, va cac chét tuong tu,
va két hop véi mot hodc nhiéu tic nhan nay.

Vi du thwe hién sang ché

Cac phuong phap khéac nhau ¢6 thé duoc phat trién dé tong hop hop chét c6 cong
thirc (II) hodc mudi duoc dung ctia né. Cac phwong phap dai dién dé tong hop hop chét
¢6 cong thie (IT) hoac mubi duge dung ctia né duge néu trong phan Vi du thyc hién sang
ché nay. Tuy nhién, luu y 1a hop chét c6 cong thire (IT) hodic mubi duge dung ctia n6 cling
c¢6 thé dugce tdng hop bang cac con duong tdng hop khac ma nhitng ngudi khac c6 thé
nghi ra.

S& dé dang cong nhan rang mot sd hop chét c6 cong thire (II) c6 cac nguyén tir co
cac lién két véi cac nguyén tr khac ma tao ra héa hoc lap thé dac biét cho hop chét (vi
du, cac tam khéng dbi xing). Puoc cong nhin rang viéc tong hop hop chét co cong thirc
(IT) hodc mudi duoc dung ciia né ¢6 thé din dén viéc tao ra hdn hop cac chat dong phan
1ap thé khac nhau (cac chét ddng phan dbi anh, cic chét déng phan khong dbi quang).
Trir khi mot héa hoc 1ap thé dac biét duogc chi ra, viéc néu mot hop chét c6 nghia la bao
ham t4t ca cac chat dong phan lap thé c6 thé ¢6 khac nhau.

Hop chit c6 cong thirc (IT) cling ¢6 thé duogc diu ché & dang mubi cong axit dugc
dung, vi dy, bang cach cho dang bazo tu do cia it nhat mot hop chéat phan tmg véi axit
hitu co hodc vd co duoc dung. Theo céach khac, mubi cong bazo dugc dung cua it nhét
mot hop chét co cong thire (II) co thé duoc diéu ché, vi du, béng cach cho dang axit tu
do cta it nhit mé6t hop chat phan tng véi bazo hitu co hodc vo co dugc dung. Cac bazo
va axit hitu co va vo co thich hop dé didu ché cac mudi duge dung cla cac hop chat c6

cong thire (II) dwoc néu ¢ phan cic dinh nghia trong ban mo ta nay. Theo cach khac, cac
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dang mudi ctia cac hop chét c6 cong thie (I) c6 thé dugc diéu ché bang cach st dunge 4c
mubi cua cac hop chét trung gian hodc cac chét liéu ban dau.

Céc dang bazo tu do hodc axit tyr do ctia cac hop chét c6 cong thirc (1) c6 thé duoc
diéu ché tir cac dang mudi cong axit hoic mubi cong bazo twong tmg. Vi dy, hop chét c6
cong thirc (II) ¢ dang mudi cOng axit c¢6 thé duge chuyén héa thanh bazo ty do tuong tmg
bang cach xtr Iy bang bazo thich hgp (vi du, dung dich amoni hydroxit, natri hydroxit, va
cac chit twong tur). Hop chét c6 cong thirc (IT) & dang mudi cong bazo c6 thé dugc chuyén
héa thanh axit tu do twong Ung, vi du, béng cach xu ly béng axit thich hop (vi du, axit
clohydric, v.v.).

Céc N-oxit cta hop chéat c6 cong thirc (IT) hodc mudi dugc dung cuia né co thé
duoc didu ché theo cac phuong phap da biét di voi ngudi c6 hiéu biét trung binh trong
linh vue k§ thudt nay. Vi du, cdc N-oxit ¢6 thé duoc diéu ché béng cach xur ly dang khong
dugc oxy hoa cua hop chit c6 cong thic (IT) bang tac nhan oxy hoa (vi du, axit
trifloperaxetic, axit permaleic, axit perbenzoic, axit peraxetic, axit meta-cloperoxy-
benzoic, hodc cac tac nhan twong tu) trong dung mdi hitu co tro thich hop (vi du,
hydrocacbon dugc halogen hoa nhu diclometan) ¢ nhiét do nim trong khoang tu 0 dén
80 °C. Theo cach khac, cdc N-oxit cia cac hgp chét c6 cong thac (II) co thé duoc diéu
ché tr N-oxit ctia chét liéu ban dau thic hop.

Céc hop chit c6 cong thire (I) & dang khong duge oxy héa c6 thé dugc diéu ché
tir cac N-oxit cua cac hop chit ¢6 cong thie (ID), vi du, bang cach xir Iy bang tac nhin
khtt (vi du, lvu huynh, lwru huynh dioxit, triphenyl phosphin, lithi borohydrua, natri
borohydrua, phospho triclorua, tribromua, va cac tic nhan tuong tu) trong dung méi hitu
co tro thich hop (vi du, axetonitril, etanol, dioxan trong nuge, va cac dung moi tuong tw)
& tir 0 dén 80°C.

Céc din xuét dugc bao vé clia cac hop chit co cong thire (1) c6 thé duoc didu ché
theo cac phuong phap da biét dbi v6i nguoi ¢ hiéu biét trung binh trong linh vuc k¥
thuat nay. Mo ta chi tiét vé cac k¥ thuat co thé sir dung dé tao cac nhoém bao vé va viéc
loai b6 ching c6 thé duge tim thay trong T.W. Greene, Protecting Groups in Organic

Synthesis, 3rd edition, John Wiley & Sons, Inc. 1999.
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Nhu duge sir dung & ddy, cac ky hiéu va cac quy uéc duge sir dung trong cac quy
trinh, so dd va vi du nay 1a nhit quan véi nhitng cai duoc st dung trong céc tai li¢u khoa
hoc dwong thoi, vi dy, the Journal of the American Chemical Society hoac the Journal of
Biological Chemistry. N6i chung, cac chir viét tit ba ky tu hodc don ky tu tiéu chuén
duoc st dung dé chi cac géc axit amin, ma dugc gia dinh 1a céu hinh L, trir khi c6 quy
dinh khac. Trir khi ¢6 quy dinh khéc, tAt ca cac chét liéu ban dau c6 dugc tir cic nha cung
cép thuwong mai va dugc st dung ma khong can tinh ché thém. Vi du, cic chit viét tét
duéi day c6 thé duoc sir dung trong céc vi du va trong khip ban mb ta: g (gam); mg (mili
gam); L (lit); mL (mili lit); uL (micro lit); psi (pao trén inso vuoéng); M (mol); mM (mili
mol); i.v. (trong tinh mach); Hz (Hec); MHz (mega hec); mol (mol); mmol (mili mol);
RT (nhiét d6 trong phong); min (phut); h (gi®); mp (diém néng chay); TLC (séc ky 16p
moéng); Rt (thoi gian giir); RP (pha dao); MeOH (metanol); i-PrOH (isopropanol); TEA
(trietyl-amin); TFA (axit trifloaxetic); TFAA (anhydrua trifloaxetic); THF
(tetrahydrofuran); DMSO (dimetyl sulfoxit); EtOAc (etyl axetat); DME (1,2-
dimetoxyetan); DCM (diclometan); DCE (dicloetan); DMF (N ,N-dimetylformamit);
DMPU (N,N'-dimetylpropylenure); CDI (1,1-cacbonyldiimidazol); IBCF (isobutyl
cloformat); HOAc (axit axetic)y HOSu (N-hydroxysucxinimit); HOBT (1-
hydroxybenzotriazol); Et;O (dietyl ete); EDCI (1-(3-dimetylaminopropyl)-3-
etylcarbodiimit ~ hydroclorua); BOC  (tert-butyloxycacbonyl); ~ FMOC (9-
fluorenylmetoxycacbonyl); DCC (dixyclohexyl-carbodiimit); CBZ
(benzyloxycacbonyl); Ac (axetyl); atm (khi quyén); TMSE (2-(trimetylsilyl)etyl); TMS
(trimetylsilyl); TIPS (triisopropylsilyl); TBS (t-butyldimetylsilyl); DMAP (4-
dimetylaminopyridin); Me (metyl); OMe (metoxy); Et (etyl); tBu (tert-butyl); HPLC (sdc
ky long ap sudt cao); BOP (bis(2-oxo0-3-oxazolidinyl)phosphinic clorua); TBAF (tetra-n-
butylamoni florua); m-CPBA (axit meta-cloperbenzoic).

Céc tham chiéu dén ete hoic Et,O 13 dén dietyl ete; nudc mudi dugc dung dé chi
dung dich NaCl bao hoa trong nuéc. Trir khi c6 quy dinh khac, tat ca cac nhiét dd dugc
biéu thi 1a °C (d6 bach phén). T4t ca cac phan tmg duge thuc hién trong khi quyén tro &

nhiét do trong phong, trir khi c6 quy dinh khac.
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Phd 'H NMR dugc ghi bang Varian Mercury Plus 400. Nhitng dich chuyén hoa
hoc duoc bidu thi bing phan triéu (ppm). Cac hing s6 két hop tinh theo don vi hec (Hz).
Cac mAu tach mo ta boi biéu kién va duoc ky hiéu 1a s (vach don), d (vach doi), t (vach
ba), q (vach bdn), m (da vach), va br (rong).

Phé khdi d6 phan giai thp (MS - mass spectra) va dit lidu do tinh khiét ctia hop
chat thu dugc biang hé théng bdn cuc don Shimadzu LC/MS ¢6 14p ngudn ion héa phun
dién tir (ESI - electrospray ionization), by do UV (220 va 254 nm), va b do tan xa anh
sang bay hoi (ELSD - evaporative light scattering detector). Sic ky 16p méng duge thyuc
hién trén cac tdm silica gel Superchemgroup 0,25 mm (60F-254), quan sat bang 4nh sang
UV, dung dich 5% axit etanolic phosphomolybdic, ninhydrin, hodc p-anisaldehyt. Sac ky
¢Ot nhanh duoc thuc hién trén silica gel (200-300 mesh, Branch of Qingdao Haiyang
Chemical Co.,Ltd) .

Céc so d6 tong hop

Hop chét c6 cong thic IT hodc mudi duoc dung ctia n c6 thé duoc tong hop theo
rat nhidu so dd phan ng. Mot s so d6 minh hoa duoc néu duéi day va trong cac vi du.
Céc so db phan tng khac c6 thé d& dang dugc phat trién b6i ngudi ¢6 hiéu biét trung binh
trong linh vuc k¥ thudt nay tir ndi dung boc 16 & day.

Trong céc phéan tmg dwoc md ta dudi day, c6 thé cin bao vé cac nhém chire phan
trmg, vi du cdc nhom hydroxy, amino, imino, thio hoac carboxy, khi ma mubn chuing c6
trong san pham cubi cling, dé tranh su tham gia khéng mong mubn vao cac phan tng.
Cac nhom bao vé thong thudng co thé dugc sir dung theo thuc hanh ti€u chuén, vi du,
xem xem T.W. Greene and P. G. M. Wuts in "Protective Groups in Organic Chemistry"
John Wiley and Sons, 1991.

Céc phuong phap tong hop dé didu ché cac hop chét cua sang ché duge minh hoa
trong cac vi du va céac so dd duoi day. Cac chét liéu ban dAu c6 thé mua duoc trén thi
truong hodc co thé dugc didu ché theo cc quy trinh da biét trong linh vuc k¥ thuat nay
hodc nhu dugc minh hoa & day.

Céc hop chét trung gian c6 trong cac so dd dudi day la da biét trong cac tai liéu
hoic ¢6 thé duge didu ché theo rat nhidu phuong phap khac nhau di dugc biét ro doi véi

ngudi c6 hidu biét trung binh trong linh vuce k§ thuét nay.
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Dé minh hoa vé viéc tong hop cac hop chét co cong thire II, mot trong cac phuong
cach tong hop dugc néu vén tét trong so d6 1. Nhu duge thé hién trong so d6 1, cac hop
chét ¢6 cong thie 11 c6 thé duoc tdng hop tir cac hop chat trung gian IIT va IV, ching 1a
cac hop chit da biét theo céc tai liéu hodc duge diéu ché theo cac phwong phap da dugc
biét r5 ddi voi ngudi co hiéu biét trung binh trong linh vuc k¥ thuét nay. Viéc két hop
cac dan xuét pyrimidinyl c6 cong thire III véi cac hop chét amino-aren c6 cong thirc IV
trong cac diéu kién nhu amin héa Buchwald-Hartwig hodc cac diéu kién amin héa khac
da biét trong céc tai lidu, tao ra cac hop chét c6 cong thire II.
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So do 1

Nhu 1a m6t minh hoa vé viée diéu ché cac hop chét trung gian c6 cong thire III,
mot con dudng tong hop hop chit Illa dugc thé hién trong so do 2. Bit dau tir axit
carboxylic dugc thé pyrimidinyl Ila-a, hop chét trung gian Ia-c dugc diéu ché bang cach
két hop khir carboxyl Ia-a v6i aldehyt Illa-b. Oxy héa nhém hydroxyl trong hop chét
Ila-c tao ra keton Illa-d, san pham nay c6 thé duoc chuyén hoa thanh thienopyrimidin
[1Ia-¢ bing chudi phin ting chuyén vi 4i nhan bromua trong hop chét trung gian ITa-d va
phén tmg vong hoa ndi phén tir tai chd. Chuyén héa nhom este trong hop chét ITTa-e thanh
nhém amit tao ra hop chat IITa-g. Oxy hoéa hop chét IITa-g bang tac nhan oxy hoa nhu
mCPBA tao ra cac hop chét trung gian c6 cong thuc Illa.
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Nhu mot minh hoa thém vé viée didu ché cdc hop chét trung gian c6 cong thie 111,
qué trinh diéu ché hop chét c6 cong thirc ITIb dugc néu trong so dd 3. Cho amino thiophen
[1Ib-a phan ing véi cac tac nhan phan tmg nhu closulfonyl isoxyanat (CSI), sau d6 thiy
phén trong diéu kién axit, tao ra ure IlIb-c. Xir Iy hop chét IIIb-c bang bazo nhu natri
etoxit trong dung mdi proton nhu etanol tao ra thienopyrimdin IIIb-d. Chuyén hoa céc
nhom hydroxyl trong hop chét ITIb-d thanh céc clorua tao ra hop chit IlIb-e. Loai bo ¢6
chon loc clorua & C-4 pyrimidin trong hop chét I1Ib-e trong diéu kién nhu Pd/C/H; tao ra
hop chit trung gian I1Ib-f. Chuyén hoa nhém este trong hop chét IIIb-f thanh nhém amit
cubi cung thu dugc hop chét trung gian IIIb.
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So dd 3

Trong mdt sd trudng hop, thi tu thyce hién so d6 phan ting néu trén c6 thé thay dbi
dé tao diéu kién thuan loi cho phan Gng xay ra hodc dé tranh cac san phim phan tmg
khong mong mudn. Cac vi du duéi ddy dugc dua ra sao cho sang ché c6 thé duoc hiéu o
rang hon. Céc vi du nay chi nham muc dich minh hoa va khong dung dé gi¢i han pham
vi ctia sang ché theo cach bat ky.
Vidul

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperidin-4-yl)piperazin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (1)

9!
N
K/N N NS P
IN/ uk/uj/\gg—

1
7-xyclopentyl-N,N-dimetyl-2-((5-(piperazin-1-yl)pyridin-2-yl)amino)thieno[3,2-
d]pyrimidin-6-carboxamit (1a)
7-xyclopentyl-N,N-dimetyl-2-((5-(piperazin-1-yl)pyridin-2-yl)amino)thieno|3,2-
d)pyrimidin-6-carboxamit (1a) dugc diéu ché theo phuong phdp dugc md ta trong
W02015/180642. MS-ESI (m/z): 452 [M + 1]".

tert-butyl 4-(4-(6-((7-xyclopentyl-6-(dimetylcarbamoyl)thieno[3,2-d]pyrimidin-
2- yl)amino)pyridin-3-yl)piperazin-1-yl)piperidin-1-carboxylat (1b)

Cho HOAc (0,3 g) va NaBH(OAc); (4,22 g, 19,9 mmol) vao hén hop 7-
xyclopentyl-N,N-dimetyl-2-((5-(piperazin-1-yl)pyridin-2-yl)amino)thieno[3,2-
d]pyrimidin-6-carboxamit (la) (1,0 g, 2,2 mmol) va ferz-butyl 4-oxopiperidin-1-
carboxylat (4,0 g, 19,9 mmol) trong DCE (50 mL) ¢ nhi€t do trong phong. Khuéy hén
hop & 55°C trong 1 gio. Sau khi lam lanh xudng nhiét d6 trong phong, rot hdn hop vao
NaHCO:s bdo hoa trong nuéde (300 mL), bazo hoa bang Na>CO;3 bdo hoa trong nude va
chiét bé‘mg DCM (3 x 200 mL). Lam khd 16p hitu co thu gom dugc trén NazSO4, ¢b dic
va tinh ché bing sic ky cot trén silica gel, rira giai bang MeOH 5% trong DCM, thu dugc
tert-butyl 4-(4-(6-((7-xyclopentyl-6-(dimetylcarbamoyl)thieno[ 3,2-d]pyrimidin-2-yl)-
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amino)pyridin-3-yl)piperazin-1-yl)piperidin-1-carboxylat (1b). MS-ESI (m/z): 635 [M +
17"

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperidin-4-yl)piperazin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (1)

Cho tir tr TFA (14 mL) vao dung dich zert-butyl 4-(4-(6-((7-xyclopentyl-6-
(dimetylcarbamoyl)thieno-[3,2-d]pyrimidin-2-yl)amino)pyridin-3-yl)piperazin-1-
yl)piperidin-1-carboxylat (1b) (1,3 g) trong DCM (30 mL) & nhi€t d¢ trong phong. Khudy
hdn hop & nhiét do trong phong trong 30 phit va cd déc. Pha lodng phan cin bang DCM
(200 mL) va NaHCOs3 bdo hoa trong nuéce (300 mL), chiét bang MeOH 10% trong DCM
(3 x 200 mL). Lam kho 16p hitu co thu gom duoc trén NaxSO4 va ¢d dac, thu dugc 7-
xyclopentyl-N,N-dimetyl-2-((5-(4-(piperidin-4-yl)piperazin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (1). MS-ESI (m/z): 535 [M + 17"
Vidu?2

7-xyclopentyl-2-((5-(4-(1-etylpiperidin-4-yl)piperazin-1-yl)pyridin-2-yl)amino)-
N,N-dimetylthieno[3,2-d]pyrimidin-6-carboxamit (2)

L
oW

K/N I A NS o}
|
N? N/|\N/ ¢ —
H /
2

Cho NaBH(OAc); (50 mg, 0,235 mmol), sau d6 cho CH3CHO (40% trong nudc,
69 mg, 0,63 mmol), vao dung dich 7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperidin-4-
yl)piperazin-1-yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (1) (42 mg,
0,078 mmol) trong DCM. Khudy hén hop & nhiét do trong phong trong 30 phut. pha
loang hdn hop bing NaHCO3 bio hoa trong nude (50 mL) va chiét bang DCM (2 x 5
mL). Lam kho cac phan chiét trén Na»SO4. Lam bay hoi cac dung méi bang 4p suét thap.
Tinh ché phin can bing sic ky cot trén silica gel rta, giai bang gradien 96:3:1
DCM/metanol/amoniac, thu dugc  7-xyclopentyl-2-((5-(4-(1-etylpiperidin-4-yl)-
piperazin-1-yl)pyridin-2-yl)amino)-N,N-dimetylthieno[ 3,2-d]pyrimidin-6-carboxamit
(2). MS-ESI (m/z): 563 [M + 1]".

Vidu3
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7-xyclopentyl-N,N-dimetyl-2-((5-(4-(1-metylpiperidin-4-yl)piperazin-1-
yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (3)

At
N/\
l\/N\@ NS o
|
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H /
3

Hop chit néu & d& muc nay 7-xyclopentyl-N,N-dimetyl-2-((5-(4-(1-
metylpiperidin-4-yl)piperazin-1-yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-
carboxamit (3) dugcdidu ché theo phuong phép tdng hop hop chit 2 véi thay thé
CH5CHO bang CH,0. MS-ESI (m/z): 549 [M + 1]".

Vidu 4

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperazin- 1-yl)piperidin-1-yl)pyridin-2-

yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (4)

HD
N
4

tert-butyl 4-(1-((benzyloxy)cacbonyl)piperidin-4-yl)piperazin-1-carboxylat (4a)

Cho HOAc (3.0 g, 53,7 mmol) va NaBH(OAc); (22,8 g, 107,5 mmol) vao hdn hop
tert-butyl piperazin-1-carboxylat (5,0 g, 26,9 mmol) va benzyl 4-oxopiperidin-1-
carboxylat (19,1 g, 82,0 mmol) trong DCE (150 mL) & nhiét do trong phong. Khuéy hdn
hop ¢ 55 °C trong 2 gio. Sau khi lam lanh xubng nhiét do trong phong, r6t hén hop vao
NaHCO3 bdo hoa trong nude (1000 mL), bazo hoa bang Na,COj3 bdo hoa trong nude va
chiét bang DCM (3 x 200 mL). Cho 16p hitu co thu gom duge vao nuée (1000 mL) va
axit hoa bang HCI trong nuée. Bazo hoa 16p nude bang Na,COs bdo hoa trong nudc va
chiét bang DCM (3 x 200 mL). Lam bay hoi cac dung mdi bang ap suét thap, thu dugc
hop chit néu & d& muc nay tert-butyl 4-(1-((benzyloxy)cacbonyl)piperidin-4-
yl)piperazin-1-carboxylat (4a). MS-ESI (m/z): 404 [M + 1]".

tert-butyl 4-(piperidin-4-yl)piperazin-1-carboxylat (4b)
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Cho Pd/C (3,4 g) vao dung dich zert-butyl 4-(1-((benzyloxy)cacbonyl)piperidin-
4-yl)piperazin- 1-carboxylat (4a) (6,9 g, 17 mmol) trong EtOH (150 mL). Khudy hdn hop
trong hydro & nhiét do trong phong trong 2 gi& va loc. C6 dac dich loc bang 4p suét thip,
thu dugc rert-butyl 4-(piperidin-4-yl)piperazin-1-carboxylat (4b). MS-ESI (m/z): 270 [M
+ 17"

tert-butyl 4-(1-(6-nitropyridin-3-yl)piperidin-4-yl)piperazin-1-carboxylat (4c)

Khudy hon hop tert-butyl 4-(piperidin-4-yl)piperazin-1-carboxylat (4b) (6,28 g,
23,3 mmol), 5-bromo-2-nitropyridin (4,74 g, 23,3 mmol), tetrabutylamoni iodua (0,52 g,
1,4 mmol) va K.COs (4,84 g, 35,0 mmol) trong DMSO (100 mL) & 80°C trong 16 gio.
1am lanh hdn hop, rét vao nude da (500 mL) va chiét bang DCM (3 x 200 mL). Lam kho
céc phan chiét trén Na;SO4. Lam bay hoi cac dung moi bang 4p sut thip. Tinh ché phan
can bing sic ky cot trén silica gel, rira giai bang MeOH 1% trong DCM, thu dugc fert-
butyl 4-(1-(6-nitropyridin-3-yl)piperidin-4-yl)piperazin-1-carboxylat (4c). MS-ESI
(m/z): 392 [M + 1]".

tert-butyl 4-(1-(6-aminopyridin-3-yl)piperidin-4-yl)piperazin-1-carboxylat (4d)

Cho Pd/C (1,7 g) vao dung dich fers-butyl 4-(1-(6-nitropyridin-3-yl)piperidin-4-
yl)piperazin-1- carboxylat (4¢) (3,1 g, 7,93 mmol) trong MeOH (150 mL). Khuy hon
hop trong hydro & nhiét do trong phong trong 2 gio va loc. Co dac dich loc bing ap sut
thip, thu duoc tert-butyl 4-(1-(6-aminopyridin-3-yl)piperidin-4-yl)piperazin-1-
carboxylat (4d). MS-ESI (m/z): 361 [M + 1]".

7-xyclopentyl-N,N-dimetyl-2-(metylsulfonyl)thieno[3,2-d]pyrimidin-6-
carboxamit (4e)

Hop chit néu & dé muc nay 7-xyclopentyl-N,N-dimetyl-2-(metylsulfonyl)-
thieno[3,2-d]pyrimidin-6-carboxamit (4¢) duoc diéu ché theo phuong phéap duge mo ta
trong WO02015/180642. MS-ESI (m/z): 354 [M + 1]".

tert-butyl 4-(1-(6-((7-xyclopentyl-6-(dimetylcarbamoyl)thieno[3,2-d]pyrimidin-
2- yD)amino)pyridin-3-yl)piperidin-4-yl)piperazin-1-carboxylat (4f)

Hop chit néu & d& muc nay tert-butyl 4-(1-(6-((7-xyclopentyl-6-(dimetyl-
carbamoyl)-thieno[3,2-d|pyrimidin-2-yl)amino)pyridin-3-yl)piperidin-4-yl)piperazin-1-
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carboxylat (4f) dwoc diéu ché theo phuong phap duge mé ta trong W02015/180642. MS-

ESI (m/z): 635 [M + 1]".
7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperazin-1-yl)piperidin-1-yl)pyridin-2-

yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (4)

Hop chét néu & dé muc nay 7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperazin-1-
yl)piperidin-1-yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (4) dugediéu
ché theo phuwong phap téng hop hop chét lc véi thay thé terr-butyl 4-(4-(6-((7-
xyclopentyl-6-(dimetylcarbamoyl)thieno[3,2-d]pyrimidin-2-yl)amino)pyridin-3-
yl)piperazin-1-yl)piperidin-1-carboxylat (1b) bang tert-butyl 4-(1-(6-((7-xyclopentyl-6-
(dimetylcarbamoyl)thieno[3,2-d]pyrimidin-2-yl)amino)pyridin-3-yl)piperidin-4-
yl)piperazin-1-carboxylat (4f). MS-ESI (m/z): 535 [M + 1]".

Vidus

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(4-metylpiperazin-1-yl)piperidin-1-

yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (5)

N
~0
NI\ NS o]
|
A —
H /
5

Cho NaBH(OAc); (3,56 mg, 16,8 mmol), sau d6 1a CH20 (40% trong nudc, 252
mg, 3,4 mmol), vao dung dich 7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperazin-1-
yl)piperidin-1- yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (4) (1.5 g,
2,8 mmol) trong DCM (45 mL). Khudy hdn hop & nhiét d trong phong trong 30 phut.
pha lodng hdn hop bang NaHCO3 bao hoa trong nude (100 mL) va chiét bang DCM (2 x
30 mL). Lam kho cac phan chiét trén Na;SO4. Lam bay hoi céc dung moi bang 4ap suét
thap. Tinh ché phan cin bang sic ky cOt trén silica gel, ria giai bing 96:3:1
DCM/metanol/amoniac, thu dugc 7-xyclopentyl-N,N-dimetyl-2-((5-(4-(4-metyl-
piperazin-1-yl)piperidin-1-yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit
(5). MS-ESI (m/z): 549 [M + 1]".

Vidub6
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7-xyclopentyl-2-((5-(4-(4-etylpiperazin-1-yl)piperidin-1-yl)pyridin-2-yl)amino)-
N,N-dimetylthieno[3,2-d]pyrimidin-6-carboxamit (6)

L
LA
U‘ N NS, P

| I
N/ N)\N/ 4 N—
H /
6

7-xyclopentyl-2-((5-(4-(4-etylpiperazin-1-yl)piperidin-1-yl)pyridin-2-yl)amino)-
N,N-dimetylthieno[3,2-d]pyrimidin-6-carboxamit (6) duoc diéu ché theo phuwong phap
tdng hop hop chit 5 v6i thay thé CH,0 bang CH;CHO. MS-ESI (m/z): 563 [M + 1]".
Vidu7

7-xyclopentyl-N,N-dimetyl-2-((5-(4-morpholinopiperidin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (7)

O
L
\O‘l S N S (o}

I |
N7 N)\N/ ¢ —
H /

7

4-(piperidin-4-yl)morpholin (7a)

Hop chét néu & d& muyc nay 4-(piperidin-4-yl)morpholin (7a) dugc diéu ché theo
phuong phap dugc mo ta trong US2011/87021. MS-ESI (m/z): 171 [M + 17"

7-xyclopentyl-N,N-dimetyl-2-((5-(4-morpholinopiperidin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (7)

Hop chat néu & dé muc nay 7 -xyclopentyl-N,N-dimety1-2-((5-(4—morph01ino-
piperidin-1-yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (7) duoc didu
ché theo phuong phép tdng hop hop chét 4f véi viéc thay thé terz-butyl 4-(piperidin-4-
yl)piperazin-1-carboxylat (4b) bang 4-(piperidin-4-yl)morpholin (7a). MS-ESI (m/z):
536 [M + 1]".

Vidu8

7-xyclopentyl-N,N-dimetyl-2-((5-(4-(4-(metyl-ds)piperazin-1-yl)piperidin-1-
yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (8)
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Cho tirng phan iodometan-ds (1,3 g, 9,0 mmol) vao huyén phui 7-xyclopentyl-N,N-
dimetyl-2-((5-(4-(piperazin-1-yl)piperidin-1-yl)pyridin-2-yl)amino)thieno[3,2-
dlpyrimidin-6-carboxamit (4) (3,05 g, 5,7 mmol) va K»COs3 (0,79 g, 5,7 mmol) trong
DMF (242 mL). Khudy hén hop & nhiét d6 trong phong trong 17 gid, va sau d6 cho
Na,COs bao hoa trong nude (100 mL) vao, sau do bd sung (Boc)20 (3,0 g, 13,8 mmol).
Khudy hdn hgp thu dugc & nhiét d6 trong phong trong 1 gid, va sau d6 cho nudce (1,8 L)
vi0. Chiét hén hop thu duoc bing EtOAC (10 x 500 mL). Lam kho céc phan chiét trén
Na»SO4 va ¢b dic bing ap suit thap. Tinh ché phan can bang sic ky cot trén silica gel,
rira giai bang gradien tir 98:1:1 dén 84:15:1 DCM/metanol/amoniac, thu dugc 7-
xyclopentyl-N,N-dimetyl-2-((5-(4-(4-(metyl-ds)piperazin-1-yl)piperidin-1-yl)pyridin-2-
yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit (8). MS-ESI (m/z): 552 [M + 17"

Hop chét tham chiéu 1
7-xyclopentyl-N,N-dimetyl-2-(5-(4-metylpiperazin-1-yl)pyridin-2-
ylamino)thieno[3,2-d]pyrimidin-6-carboxamit (Hop chét tham chiéu 1)

Hop chét tham chiéu 1 da dugc boc 16 va didu ché theo cac quy trinh vé co ban
gidng nhu cac quy trinh dugc md t4 & cac trang 39 va 40 cua WO2015/180642.
Thir nghiém tang sinh té bao

Kit thtr nghiém MTS dugc mua tir Promega. DMEM, huyét thanh bao thai bé va
penixilin-streptomyxin dugc mua tir Gibco. Dimetyl sulfoxit (DMSO) dugc mua tu
Sigma.

Dé déanh gia lidu mot hop chat c6 kha nang e ché hoat tinh CDK4/6 & céc té bao,
cac thir nghiém dua trén co ché, sir dung t& bao BE2C (s6 ATCC®: CRL-2268) hoac
JEKO-1 (sb ATCC®: CRL-3006), dugc phat trién. Trong thir nghiém nay, viéc trc ché
CDK4/6 dugc nhan biét bang cach tre ché su tang sinh cac té bao BE2C hodc JEKO-1.
Céc té bao BE2C hodc JEKO-1 dugc nudi cdy trong cac binh nudi cdy hop dong 40-80%
trong DMEM cong 10% huyét thanh bao thai bé. Cac té bao dugc thu gom va cho vao
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cac dia 96 15 dén mat do t& bao mong mubn (BE2C: té bao 3000/1; JEKO-1: 30000 té
bao/10). Cac dia dugc 1 qua dém & 37°C va6i 5% CO2 dé két dinh. Pua cac hop chét vao
cac dia, ndng do hop chét cudi 1a 10000, 3333, 1111, 270, 123.5, 41,2, 13,7, 4,6 va 1,5
nM. Dt cac diavao diéu kién 37°C, v6i 5% CO> trong 48 gid. Sau khi loai boé méi truong,
cho dung dich hén hop méi truong 20 ul MTS / 100 pl vao mdi 16 va u céc dia trong
chinh xac 2 gi¢. Dung phan ing bang cach bd sung 25 ul 10% SDS mdi 16. Do hé sb hap
thu & 490 nm vA 650 nm (chiéu dai séng tham chiéu). ICso duge tinh todn bang GraphPad
Prism 5.0.

Céc hop chét duge diéu ché mé ta nhu trén day duoc chon duge thir nghiém theo
cac quy trinh sinh hoc duge mo ta dudi day. Cac két qua dugc néu trong bang 1. “+++”
nghia 1a gia tri ICso gitta 16n hon khoang 10 nM dén khoang 100 nM. “++” nghia 12 gia
tri ICso gitta 16n hon khoang 100 nM dén khoang 1 puM. “+” nghia 1a gia tri ICso 16n hon
1 uM.

Bang 1
Hop chét ctia vi du ICso BE2C (nM) ICso JEKO-1 (nM)
1 / ++
2 +++ ++
3 4+ B
4 ++ /
5 4+ 4+
6 4+ 4+
7 4+ /

Uc ché sy phat trién khdi u & cac khdi u ghép khéc loai COLO205

Cac té bao COLO205 duge 1 véi mdi truong RPMI-1640 chita 10% huyét thanh
bao thai bé (FBS - fetal bovine serum) ¢ 37°C trong thiét bi u 5% CO?2. Cac té bao pha
sinh truong logarit dugce thu gom. Cac té bao COL0205 (5 x 10° trong 200 uL. PBS) dugc
ciy dudi da vao viing sudn trai, va sy phat trién cta khdi u dwoc theo ddi. Thé tich khéi
u (V) duoc udc lugng tur chiéu dai () va chiéu rong (w) clia khéi u, sir dung cong thirc
sau: V =1/2xIxw?. Viéc didu tri bat diu khi kich ¢& khdi u trung binh 1a 100-200 mm”>.

Lidu luong va ché do lidu lwong duge néu trong bang 2. Thé tich khéi u va trong

lugng cia chudt duoc x4c dinh 2 dén 3 1an mdi tuan.
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Bang 2
Liéu luong S6 lugng Tén xuét cép liéu
Nhém (mg/ke) buong dung chu?t / lugng va Khoang thoi
Nhoém gian
Chét dan thudc --- DPuong miéng 12 Hang ngay x 14 ngay
Ribociclib (LEE011) 60 Dbuong miéng 6 Hang ngay x 14 ngay
Hop chét cua vi du 2 30 buong miéng 6 Hang ngay x 14 ngay
Hop chét cua vidu 5 60 Duong miéng 6 Hang ngay x 14 ngay
Hop chét cua vi du 6 60 Dbuong miéng 6 Hang ngay x 14 ngay

Hiéu qua cua thubc dugc dénh gia theo mirc ché sy phat trién khéi u (TGI -
Tumor Growth Inhibition) va ty 1€ T/C. TGI dugc dinh nghia 1a (1- T/ C) x 100%, trong
d6 T/C (%) 12ty 1& v& mitc thay dbi thé tich khéi u trung binh ctia nhém duoc diu trj va
ctia nhém d6i chung. Tac dong cua cac hop chit cia cac vi du dbi vai thé tich khéi u

COLO205 duoc thé hién trong bang 3.

Bang 3
Nhém Liéu lwong (mg/kg) T/C (%) TGI (%)
Chét dan thube -
Ribociclib (LEE011) 60 25,6 74,40
Hop chit cia vi du 2 30 0,88 99,12
Hop chét cua vidu 5 60 -2,31 102,31
Hop chit ciia vi du 6 60 2,97 102,97

Céc tinh chit duoc dong & cho

Tao huyén phit mdi hop chét thir nghiém trong metylxenluloza 0,5% (400cP, trong
luong/thé tich) trong nudc.

Cung cép cho nhitng con ché Beagle duc dugc nhom lai hop chét thir nghiém &
lidu luong 3 mg/kg qua duong miéng. Sau khi cung c4p, thu gom cdc mau mau vao cac
thoi didm 0,25, 0,50, 1,0, 2,0, 4,0, 8,0 va 24,0 gio. Duong cong tiéu chuan dugc ve trén
co s& ndng do & cic mau trong khoang thich hop, va ndng do cac hop chét thir nghiém &
cac mau huyét twong duogc xic dinh bang cach str dung LC-MS/MS. Céc thong s6 duge
dong dugc tinh toan theo duong cong thoi gian-ndng do thubc, sir dung phuong phép
khong phén chia bang phin mém Phoenix WinNonLin 6.3.

Céc két qua dugc néu trong bang 4.
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Bang 4
g Dién tich dudi | pyap) tich dusi
Thot duong cong thoi : ..
. A A . A ... | duong cong thoi
Hop gian Nong d0 | gian-nong do tr | . A A s
£ > Z. e 1: £ gian-nong do tu
chat . . ban toi da thoi diem 0 dén . 2R P
., | buong dung , - e giR £ thoi diém 0 dén
cua vi thai Crnax thoi diém cudi v6 ctne AUCo
du Tip (ng/mL) | cing AUCo-cusi | 8 o0
(gi0) ciing e
(ng-gid/mL) (ng.gid/mL)
2 Duong miéng | 26,0 127 2503 7010
5 Puong miéng | 16,1 312 4663 7520
6 Puong miéng | 13,2 404 5030 7343
Hop
chét N A
tham Puong miéng | 5,36 36 &3 103
chiéu 1

Cac két qua cho thiy cac hop chit duge boc 16 & ddy c6 thoi gian ban thai T 1au
hon nhiu va cac dién tich dudi duong cong thoi gian-ndong AUC hiéu qua hon so v6i

hop chét tham chiéu 1.
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1. Hop chét c6 cong thire (I1):

NEN~S N-R3
H‘N)\\ N I /R2 0
(=)
R’ (D)

hoac mubi duogc dung cia no, trong do:

Q 1a heteroaryl;

R! 12 di vong duoc thé bang it nhit mot phan tir thé doc 1ap dugce chon tir RX;

R? 1a Cs.10 xycloalkyl;

R3 duoc chon tir hydro, Ci-6 alkyl va Cs.10 xycloalkyl;

R* duge chon tr hydro, Ci- alkyl va Cs.1o xycloalkyl;

R® doc 1ap duoc chon tir hydro va halogen;

mdi RX ddc 14p duoc chon tir heteroxyclyl khong dugc thé hoac dugc thé bang it
nhit mot phan tir thé doc 1ap duoc chon tr RY;

mdi RY doc 1ap duoc chon tir halogen, OH, CN, amino, Ci.6 alkyl, C2¢ alkenyl,
Ca.6 alkynyl, Cs.10 xycloalkyl, Ci.¢ alkoxy, Ci.s alkoxyalkyl, Cs-10 xycloalkoxy, Ci.6 alkyl-
thio, Cs-10 xycloalkylthio, Ci.¢ alkylamino, Cs.10 xycloalkylamino, di(Ci-¢ alkyl)amino;

m dugce chon tir 0, 1, 2 va 3.

2. Hop chét theo diém 1 hodc mudi dugc dung ctia no, trong d6 Q 1a pyridinyl.

S

-

3. Hop chét theo diém 2 hoic mubi dugc dung cda no, trong d6 Q 1a
4. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 3 hoac mudi dugc dung clia no,
trong d6 R! 1a di vong dugc thé béng mot, hai, ba hodc bdn ph?m ttr thé doc 1ap duoc chon
tr RX.
5. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3 hoic mudi duogc dung cua no,
trong do mdi RX doc 1ap duge chon tir heteroxyclyl dugc thé béng mot, hai, ba hodc bdn

phén tir thé doc 1ap duge chon tir RY.
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6. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 3 hodc mudi duge dung clia no,

trong d6 R! dugc chon tir piperazinyl va piperidinyl, ma ching doc lap dugc thé bang it

nhét mot phén tir thé doc 1ap duge chon tir RX.

7. Hop chét theo diém 6 hoic mubi dugc dung cia no, trong do mdi RX doc 1ap duoc

chon tir piperazinyl, piperidinyl va morpholinyl, ma ching khong dugc thé hodc duoc thé

bang it nhat mot phan tir thé doc 1ap duge chon tr RY.

8. Hop chét theo diém 7 hozc mudi dugc dung cia né, trong d6 mdi RY doc 1ap duoc

chon tir Ci.6 alkyl.

9. Hop chét theo diém 8 hoic mudi duge dung cua nd, trong do RY dugc chon tir metyl

va etyl.

10. Hop chét theo diém bét ky trong s6 céac diém tir 1 dén 3 hodc mudi duge dung ciia né,

trong d6 R? dugc chon tir xyclopentyl va xyclohexyl.

11. Hop chét theo diém 10 hosc mudi duoc dung cia no, trong d6 R? 1a xyclopentyl.

12. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 3 hoac mubi dugc dung cua no,

trong d6 R3 va R* doc 14p 1a hydro hodc Ci.6 alkyl.

13. Hop chét theo diém 12 hoac mubi duge dung cua no, trong do R3? va R* doc 1ap 1a

metyl.

14. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3 hodc mudi dugc dung cia no,

trong d6 R31a hydro.

15Qngchétduocchontﬁnhénlbaogénr
7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperidin-4-yl)piperazin-1-yl)pyridin-2-

yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,
7-xyclopentyl-2-((5-(4-(1-etylpiperidin-4-yl)piperazin-1-yl)pyridin-2-yl)amino)-

N,N-dimetylthieno|3,2-d]pyrimidin-6-carboxamit,
7-xyclopentyl-N,N-dimetyl-2-((5-(4-(1-metylpiperidin-4-yl)piperazin-1-

yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,
7-xyclopentyl-N,N-dimetyl-2-((5-(4-(piperazin-1-yl)piperidin-1-yl)pyridin-2-

yl)amino)thieno|3,2-d|pyrimidin-6-carboxamit,
7-xyclopentyl-N,N-dimetyl-2-((5-(4-(4-metylpiperazin-1-yl)piperidin-1-

yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,
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7-xyclopentyl-2-((5-(4-(4-etylpiperazin-1-yl)piperidin-1-yl)pyridin-2-yl)amino)-
N,N-dimetylthieno[3,2-d]pyrimidin-6-carboxamit,
7-xyclopentyl-N,N-dimetyl-2-((5-(4-morpholinopiperidin-1-yl)pyridin-2-
yl)amino)thieno|3,2-d]pyrimidin-6-carboxamit,
7-xyclopentyl-N, N-dimetyl-2-((5-(4-(4-(metyl-ds)piperazin-1-yl)piperidin-1-
yl)pyridin-2-yl)amino)thieno[3,2-d]pyrimidin-6-carboxamit,
va mudi duge dung cua no.
16. Dugc phim, bao gdm hop chét theo diém bét ky trong s cac diém tir 1 dén 15, hodc

muodi dugce dung cua nd, va it nhat mot chat mang duoc dung.
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