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Linh vie k§ thuit dwoc dé cap

Sang ché dé& cap dén kinaza va hop chét didu bién chon loc kinaza. Cac
phuong an cu thé thé hién cac bénh c6 thé duogc diéu tri bang cach diéu bién hoat

tinh kinaza boi cic hop chét theo sang ché.
Tinh trang k§ thuit ciia sang ché

Protein kinaza thu thé diéu hoa tAng tai nap tin hiéu chu chét kiém so4t hodic
lién quan dén qua trinh kiém soét tinh trang da huyét cta cac chirc nang sinh ly bao
gdm ting trudng t& bao, biét hoa t& bao, phat trién t& bao, phan chia té bao, bam
dinh té bao, dap tmg stress, dinh hudng soi truc qua trung gian tiép xtc tAm ngén,
didu hoa phién mé, gdy phan bao bat thudng, tao mach, tuong tic t& bao-té bao
hojc té bao-chat nén noi mé bét thudng trong quévt_r-inhphétrtrién mach, viém, hoat
tinh t& bao mam tao huyét lymphd, mién dich bao vé chdng lai cac vi khuén dac
hiéu, bénh hen dj tmg, dap tng dic hidu mo bat thudng véi sy hoat héa con dudng
tai nap tin hiéu JNK, bién dbi té bao, tri nhé, chét té bao tién dinh, bién dbi synap
phu thudc hoat tinh canh tranh tai synap than kinh-co, trung gian mién dich hoc cta
bénh, va diéu tiét canxi.

Céc trang thai bénh cu thé lién quan dén sy diéu hoa bat thudng protein
kinaza vi du, bao gdm, ma khéng chi giéi han &, tat dau hinh thap dinh ngén tay typ
I, bénh bach cau dang tity cdp tinh, u pymphd khéng Hodgkin do bénh AIDS giy
ra, bénh Alzheimer, bénh xo cliing cot bén teo co, bénh viém khdp, bénh hen, bénh
vita xo dong mach, bénh viém da co dia, bénh ty mién dich, bénh nhiém khuén,
bénh ung thu bang quang, bénh ung thu vii, bénh ung thu hé than kinh trung wong,
bénh ung thu két trang, bénh ung thu ndi mac tir cung, bénh ung thu voi Fapllop,
bénh ung thu da day-rudt, bénh ung thu budng trimg, bénh suy tim, bénh bach cau
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dang tiy man tinh, carxinom két trang, bénh ung thu két-truc trang, bénh phdi tic
nghén man tinh (COPD: chronic obstructive pulmonary disease), hdi ching
Crouzon, bénh dai thdo dudng, bénh thén dai thdo duong, tran khi, bénh lac ndi
mac tir cung, bénh ung thu biéu bi, rdi loan xo hoa, u mé dém da day-rugt (GIST:
gastrointestinal stromal tumor), viém than-tiéu cdu, bénh Graves, tdn thuong dau,
~ carxinom té bao gan, bénh Hirschsprung, u than kinh dém & ngudi, bénh suy giam
mién dich, réi loan viém, bénh dot quy do thiéu mau cuc b, hoi ching Jackson-
Weiss, sarcom co tron, bénh bach céu, viém thén lupus, u melanin 4c tinh, bénh xo
cung than 4c tinh, bénh té bao boén, khdi u té bao boén, u melanin két trang, hoi
ching MEN2, rdi loan chuyén héa, chung dau nira d4u, bénh xo cling rai rac, roi
loan tang sinh tiy, bénh viém than, bénh thoai héa than kinh, bénh trdn thuwong than
kinh, bénh ung thu phéi té bao khong nhé, tinh trang thai ghép co quan, bénh loang
xuong, ching dau, bénh Parkinson, hdi ching Pfeiffer, bénh thin da nang, bénh
phil bach huyét nguyén phat, bénh ung thu tuyén tién liét, bénh vay nén, tinh trang
tai phat hep mach, bénh viém da khép dang tha‘ip, tao sep da va md, tinh trang thiéu
hut t€ bao T chon loc (STD: selective T-cell defect), bénh suy giam mién dich két

hop trdm trong (SCID: severe combined immunodeficiency), bénh ung thu phéi té
' bao nhd, tén thuong tity séng, carxinom té bao vay, bénh lupus ban d6 hé théng,
bénh ung thu tinh hoan, hdi chiing bénh ly vi mach huyét khéi, bénh u hat
Wegener, bénh v gamaglobulin-huyét lién quan t&i giéi tinh (X-linked
agamaglobulinemia), bénh nhiém virut, bénh véng mac dai thao duong, bénh rung
long toc, loan chirc ning cuong, bénh thodi héa diém vang, bénh bach ciu lympho
bao man tinh (CLL: chronic lymphocytic bénh bach cau), hoi chimg loan san tay
(MDS: myelodysplastic syndrome), bénh u xo than kinh, va bénh xo ctng cii. Do
do, trong linh vuc k¥ thuat ndy cdn c6 cac hop chét va phuong phap dé sir dung
chung dé diéu bién protein kinaza thu thé. Séang ché dép tng cac yéu ciu nay va
khac.
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Ban chit ky thuit clia sang ché

Nham gidi quyét cac van de k¥ thuét con ton tai nhu duge xéc dinh & trén,
muc dich ctia sang ché 1a d& xuat cdc hgp chat dé sir dung dé diéu bién protein

kinaza thy thé.

Theo mot khia canh, sang ché dé xuét hop chét c6 cong thirc I

Q
Y2 ©
Y1 1l
. AN HN—S—Z
| _ N\ F I
N
N" H I

va mudi, hydrat, solvat, tautome va chét d(“)ng phén dugc dung ctia no;
trong do:

Y! duge chon tir nhém bao gém CN, halogen, -OH, Ci.¢ alkyl tiy ¥ dugc
thé, C1.6 alkoxy tlly y dugc thé, Cs.exycloalkyl tity y duoc thé, Ci.6 haloalkyl tiy y
duoc thé, Ci.6 haloalkoxy tity y dugc thé, aryl thy y dugc thé va heteroaryl tuy y
duoc thé; trong d6 tiy y hai nhém thé lién k& trén vong aryl dugc thé hodc vong
heteroaryl dugc thé cling véi cac nguyén tir ma chiing dugc gin vao tao thanh vong
¢6 5 hodc 6 canh tiy ¥ duoc thé c6 tir 0 dén 3 di nguyén tir bd sung duge chon tix
N, O hoidc S;

Y? la H, halogen, CN, Ci alkyl, Ci.s alkoxy, Ci-¢ haloalkyl, Ci.¢ haloalkoxy,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, Cs.g xycloalkyl-Co-4 alkyl hodc (R?)(R?)
N-, trong d6 mdi nhém R2 va R? doc 1ap duoe chon tir nhém bao gdm H, Ci.¢ alkyl,
Ci6 alkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, Csg xycloalkyl-Co.s alkyl,
heteroxycloalkyl va heteroxycloalkyl-Ci.4 alkyl; hodc R? va R? cling véi nguyén tir
nito ma ching dugc gén vao tao thanh vong c6 tir 3 dén 8 canh c6 tir 0 dén 2 di
nguyén tir b sung 1a nguyén tr trong vong duoc chon tir N, O hozc S; trong d6 Y2

tuy y dugc thé béng tir 1 dén 3 nhém doc 1ap dugc chon tir RS;
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Q duoc chon tr H, F, Cl hodc CHs;
Z 13 -N(R*(R3) hoc —C(R®)(R7)(R®), trong d6

mdi nhém R* va R’ doc 1ap dugc chon tir nhém bao gdm H, Ci.6 alkyl
tiy ¥ duoc thé, Css xycloalkyl tiy y dugc thé, Cs.s xycloalkylalkyl tuy y
dugc thé, heteroxycloalkyl tily ¥ duoc thé, heteroxycloalkylalkyl tiy ¥ duoc
thé, aryl tly ¥ duoc thé, arylalkyl tily v duoc thé, heteroaryl tiy y dugc thé
va heteroarylalkyl tity v dugc thé; hodc R* va RS ciing v6i nguyén tir nito ma
ching duogc gén vao tao thanh vong co tu 4 dén 8 canh co tir 0 dén 2 di
nguyén tr bd sung 14 nguyén tit trong vong dugc chon tir N, O hodc S, trong

do tir 4 dén 8 nguyén tir trong vong tly y dugc thé;

mdi nhém RS, R7 va R® doc 13p 1a H, Ci6 alkyl tlly ¥ duoc thé, tiy ¥
duoc thé, Ci.6 haloalkyl, Ci. haloalkoxy tity y dugc thé, Cs-s xycloalkyl tity
y dugc thé, Cs-s xycloalkylalkyl tity ¥ dugc thé, aryl tiy v dugc thé, arylalkyl
tily y dugc thé, heteroxycloalkyl tily ¥ duoc thé, heteroxycloalkylalkyl tiy ¥
dugc thé, heteroaryl tily y duge thé, heteroarylalkyl tiy ¥ duoc thé hodc -
X?R?, trong d6 X2 1a -NR'?, O hodc S; R!? 14 H, C1.6 alkyl hodc aryl; va R? 1a
H, Cis alkyl, Cis haloalkyl, Ci.s haloalkoxy, Cs.s xycloalkyl, Cs.s
xycloalkylalkyl, aryl, arylalkyl, heteroaryl ho#c heteroarylalkyl, trong d6 R’
tly y duoc thé bang tir 1 dén 3 nhém thé Re; hoic

hai trong s6 cdc nhém RS, R7 va R® ciing v&i nguyén tir cacbon ma
ching duge gin vao tao thanh vong thom c6 tir 3 dén 8 canh tiy ¥ dugc thé
c6 tir 0 dén 2 di nguyén tir duoc chon tir N, O hodc S; véi didu kién trong
mdi trudng hop, it nhét hai trong sé cac nhém RS, R7 va R® khong ddng thoi
1a hydro; va voi didu kién néu (i) Y! 13 halogen, -CHs, -CN, -OMe hodc 2-
metoxypyrimidin-5-yl, thi Z khong phdi la dimetylamino, dietylamino, 1-
pyrolidin, 1-piperidinyl, 4-morpholinyl, isopropyl, -CH(CHs)(CH2CH3), -
CH(CH3)(CH2CH2CH3), xyclobutyl, xyclopentyl hodc xyclohexyl; va (ii)
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néu Y' 13 l-metyl-4-pyrazolyl, 3-metylsulfonylphenyl hodc 3-
metylsulfonylaminophenyl, thi Z khong phai 1a xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl.

Theo mot sb phuong 4n,

Y! 1a CN, halogen, -OH, Ci.s alkyl, C1.6 alkoxy, Cs.sxycloalkyl tuy y dugc
thé, Ci. haloalkyl, Ci.6 haloalkoxy, aryl va heteroaryl, trong d6 mdi phan béo hoic
thom cua Y' doc lap tuy y duoc thé bing tir 1 dén 5 nhom thé RY;

mdi nhém R! doc 1ap duge chon tir Ci.6 alkyl, Ci.6 alkoxy, Ci-6 haloalkyl, Ci.
¢ haloalkoxy, Cs-g xycloalkyl, Cs.s xycloalkyl-Ci-4-alkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heteroxycloalkyl, heteroxycloalkyl-Ci.4 alkyl hodc —R?, trong d6 R?
dugc chon tir halogen, -CH=CH>, -CN, -OH, -NH,, -NO», -C(O)OH, -C(S)OH,
-C(O)NHaz, -C(S)NHz, -S(O):NH2, -NHC(O)NH2, -NHC(S)NH>2, -NHS(O),NHo,
© -C(NH)NHa, -ORY, -SR® -OC(O)R® -OC(S)R® -C(O)RP, -C(S)R’, -C(O)OR],
-C(S)OR®,  -S(O)R®, -S(O):RP, -C(O)NHRP®, -C(S)NHR®, -C(O)NR'RP,
-C(S)NRPR®,  -S(O),NHRY, -S(0)NRPR®’, -C(NH)NHR®, -C(NH)NRR®,
-NHC(O)R®, -NHC(S)R®, -NRPC(O)R®P, -NRPC(S)RP, -NHS(O)R’, -NRPS(O):R®,
-NHC(O)NHR®, -NHC(S)NHR®, -NR’C(O)NHa, -NR*C(S)NH,, -NRPC(O)NHR®,
-NR’C(S)NHR®, -NHC(O)NRPR®, -NHC(S)NRPR®, -NRPC(O)NRPR®,
-NRPC(S)NRPR®, -NHS(0)2NHR®, -NR?S(0),NH,, -NRPS(0):NHR®,
-NHS(O):NRPR®, -NR*S(0)NRPR®, -NHR® hojc -NRPR®,

mdi nhém RP doc 1ap duge chon tir nhém bao gém Ci-6 alkyl, halogen, -CN,
Ci-6 alkoxy, Cs.g xycloalkyl, Cs.s xycloalkyl-Ci.4-alkyl, -OH, Ci.¢ haloalkyl, Ci.6
haloalkoxy, aryl, aryl-Ci.4 alkyl, heteroaryl va heteroarylalkyl; hodc hai nhém thé
R® khi gén v6i cling mdt nguyén tir ntio thi cting v&i nguyén tir nito nay tao thanh
vong c6 tir 3 dén 8 canh c6 tir 0 dén 2 di nguyén tir bd sung 1 nguyén tir trong vong
duoc chon tir N, O hodc S; trong d6 phén béo hodc thom cia R! tuy y duge thé tiép

bang tir 1 dén 3 nhoém dugc chon tir Ci6 alkyl, Ci alkoxy, Cihaloalkyl, Ci-



24113

¢haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heteroxycloalkyl,
heteroxycloalkyl-Ci.4alkyl hodc —RS,

mdi nhém R¢ doc 1ap duoc chon tir halogen, -CN, -OH, -CH=CH,, -NH,, -
NOz, -C(OYOH, -C(S)OH, -C(O)NHa, -C(S)NHa, -S(O)NHa, -NHC(O)NH,
" NHC(S)NHz, -NHS(O):NH,, -C(NH)NH, -ORY, -SRY, -OC(O)RY, -OC(S)RY,
C(O)RY, -C(S)RY, -C(O)ORY, -C(S)ORY, -S(O)RY, -S(O)RY, -C(O)NHRY,
_C(S)NHRY, -C(O)NRRY, -C(S)NRURY, -S(0);NHRY, -S(0),NRURY, -C(NH)NHRY,
_C(NH)NRURY, -NHC(O)RY, -NHC(S)RY, -NRIC(O)RY, -NRUC(S)RY, -NHS(O):RY,
_NRES(O):RY, -NHC(O)NHRY, -NHC(S)NHRY, -NREC(O)NHa, -NRUC(S)NHa,
-NRYC(O)NHRY, -NRYIC(S)NHRS, -NHC(O)NRYRY, -NHC(S)NRRY,
NRIC(ONRIRY,  -NRUC(S)NRRY,  -NHS(O)NHRY,  -NRUS(O);NHa,
_NR¢S(0);NHRY, -NHS(0):NRURY, -NRIS(O);NRIR? , -NHRY, Rf hoic -NRIRY,

mdi nhoém RY doc 1ap duge chon tir Ciealkyl, arylalkyl, aryl, heteroaryl,
heteroarylalkyl, xycloalkyl, xycloalkylalkyl, heteroxycloalkyl hodc
heteroxycloalkylalkyl; va trong d6 phan thom ctia R! tly ¥ duoc thé bing tir 1 dén

~ 3 nhém thé doc 1ap dugce chon tir RS,

Re duge chon tir nthém bao gdm halogen, -CN, -CH=CH,, -OH, -NHa, -NO,
-C(O)OH, -C(S)OH, -C(O)NH2, -C(S)NH», -S(O)NH, -NHC(O)NH,,
-NHC(S)NHa, -NHS(O):NH,, -C(NH)NH, -OR!, -SRf, -OC(O)R!, -OC(S)R,
-C(O)Rf, -C(S)Rf, -C(O)ORf, -C(S)OR!, -S(O)Rf, -S(O)Rf, -C(O)NHR
-C(S)NHR!, -C(O)NR'Rf, -C(S)NRR, -S(0),NHR, -S(O)NRRf, -C(NH)NHR,
-C(NH)NRR!, -NHC(O)R!, -NHC(S)Rf, -NRIC(O)R!, -NRC(S)Rf, -NHS(O):R",
NRIS(ORRf, -NHC(O)NHRf, -NHC(S)NHR!, -NRC(O)NH, -NRC(S)NH.,
-NRC(O)NHR, -NRIC(S)NHR, -NHC(O)NR'R], -NHC(S)NR'R',
“NRC(O)NR'R, -NRIC(S)NRR', -NHS(O),NHR, -NRfS(0),NH;,
-NRfS(O),NHRY, -NHS(0):NRR, -NRfS(0),NRRf, -NHR', -NRRf va R,



24113

Rf 1a Ciealkyl hodc aryl; hogc hai nhém R! lién ké trén vong aryl hodc
heteroaryl cling véi cdc nguyén tir ma chung dugc gin vao tao thanh vong ¢cb 5
hoic 6 canh c6 tir 0 dén 2 di nguyén tir bd sung dugc chon tir N, O hodc S, tuy y
dugc thé bang tir 1 dén 3 nhém thé RY,

mdi nhém R* va R® doc 1ap duoc chon tir nhém bao gdm H, Ci alkyl, Cs.s
xycloalkyl, Css xycloalkylalkyl, heteroxycloalkyl, heteroxycloalkylalkyl, aryl,
. arylalkyl, heteroaryl va heteroarylalkyl, trong d6 R* hodc R? tity ¥ dugc thé bing tir
1 dén 3 nhom doc 1ap dugc chon tir Ci-6 alkoxy, Ci.6 haloalkyl, Ci.¢ haloalkoxy, Ci-
¢ alkyl, Css xycloalkyl, Css  xycloalkylalkyl, heteroxycloalkyl,
heteroxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl hodc R¢; hodc

R* va R’ cling v6i nguyén tlr nito ma chiing dugc gin véo tao thanh vong c6
tir 4 d&én 8 canh c6 tir 0 dén 2 di nguyén tir bd sung 13 nguyén tit trong vong dugc
chon tr N, O hoic S, trong d6 vong c6 tir 4 dén 8 canh nay tiy y dugc thé bing tir 1
dén 3 nhém doc lap dugce chon tir Ci.¢haloalkyl, Ci haloalkoxy, Ci¢ alkyl, Cs.g
xycloalkyl, Cs.g xycloalkylalkyl, aryl, arylalkyl hodc R®; va

mdi nhém R® R7 va R® doc 1ap 13 H, Cis alkyl, Cis haloalkyl, Ci.s
haloalkoxy, Cs.s xycloalkyl, Cs.s xycloalkylalkyl, aryl, arylalkyl, heteroxycloalkyl,
heteroxycloalkylalkyl, heteroaryl, heteroarylalkyl hodc -X?R®; trong d6 mdi phan
" béo hoiic thom ctia RS, R7 va R tiy ¥ dugc thé bang tir 1 dén 3 nhém doc 1ap duoc
chon tir nhém bao gdm Css xycloalkyl, Css xycloalkylalkyl, aryl, arylalkyl,
heteroxycloalkyl, heteroxycloalkylalkyl, heteroaryl, heteroarylalkyl va R¢; hodc

hai trong s cic nhém RS, R” va R® cling v6i nguyén tir cacbon ma chiing
dugc gén vao tao thanh vong cacbon c6 tir 3 dén 8 canh hodic nhan di vong co tir 4
dén 8 canh c6 tir 1 dén 2 di nguyén tr 1a nguyén tir trong vong duge chon tix N, O
hodc S, trong d6 vong cacbon c6 tir 3 dén 8 canh hodic nhan di vong ¢6 tir 4 dén 8

canh tlly y duoc thé bang tir 1 dén 3 nhém doc 1ap dugc chon tir Ci haloalkyl, Ci.s
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haloalkoxy, Ci.s alkyl tily y dugc thé bing R¢, Cs.g xycloalkyl, Cs.s xycloalkylalkyl,
aryl, arylalkyl, heteroaryl hodc heteroarylalkyl hodc R°.

Theo khia canh khac, sang ché d& xuét dugc phém. Duoc phém nay chtra
hop chit bat ky trong s& cac hop chét c6 cong thire tir I t&i In, hop chét nhu duge
néu trong diém bét ky trong sé cac diém yéu cu bao hod va duge md tr & day, mudi
hodc solvat dugc dung ctia ching, va td dugc hodc chét mang duoc dung. Sang ché
con dé xuit duoc pham chira hop chat néu trong cac yéu cau bao hd va duge mo ta

& day, ta dugc hodc chét mang dugc dung, va chét diéu tri khac.

Theo mot khia canh khéc, sing ché d& xuét bo kit chira hop chit bat ky trong
. 86 céc hop chét co cong thirc tir I t6i In, hop chat néu trong diém bat ky trong sb
cac diém yéu cu bao hd va duge md ta & day, hodc mudi hodc solvat dugc dung
ctia ching. Sang ché con dé xuit bd kit chira dugc phdm chira hop chit c6 céac
cong thie tir I dén In, hop chat néu trong diém bt ky trong sb cac diém yéu ciu

bao hd va dugc mo td & day, hodc mudi hodc solvat duge dung ctia ching.

Theo khia canh khac, séng ché d& xuit phuong phép diéu ché hop chét c6

cong thire (I) va cdng thirc bt ky trong s6 cac cong thirc phu.

Theo mot khia canh khéc, séng ché con mé ta & day hop chét c6 cong thire
bét ky trong sb cic cong thirc tir I t&i In, hop chit néu trong diém bét ky trong s6
cac diém yéu cau bao ho va dugec mo ta & day, hoac mudi hodc solvat dugc dung
cua chung vo6i lugng hitu hiéu, hodc duogc phém chtra hop chét c6 cong thuc bét ky

trong s& cac cong thire tir I t&i In, hop chit néu trong diém bét ky trong s cac diém
yéu cAu bao hd va dugc mo ta & day, hoac mudi hodc solvat dugc dung cta chung
dé sur dung trong diéu tri ddi tuong méc hoic co nguy co méc bénh hoic tinh trang

qua trung gian protein kinaza.
MBS ta chi tiét sang ché

Dinh nghia
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Nhu dugc st dung & day, cac dinh nghia dudi day ap dung trir khi duogc

néu rd theo cach khac:

“Halogen” hodc “halo” dugc diing dé chi tit ca cic nguyén tir halogen , d6
1a clo (CI), flo (F), brom (Br), hoic it (I).

“Hydroxyl” hodc "hydroxy" dugc dung dé chi nhém -OH.
“Thiol” dugc dung dé chi nhém -SH.

Thuat ngir "alkyl", mot minh hoc 14 mot phin ctia nhom thé khéc, c6 nghia,
trir khi duogc néu theo cach khéc, hydrocacbon mach théng hodc mach nhanh, c6 sb
nguyén tir cacbon xé4c dinh (nghia la, Ci-6 13 ¢6 tir 1 dén 6 nguyén tir cacbon).
Nhom alkyl dai dién bao gém nhom alkyl mach théng va mach nhdnh ¢6 1, 2, 3, 4,
5,6,7,8,9,10, 11 hodc 12 nguyén tir cacbon. Nhém alkyl dai dién khac bao gém
. cac nhom alkyl mach théng va mach nhénh ¢6 1, 2, 3, 4, 5, 6, 7 hodc 8 nguyén tu
cacbon. Vi du vé nhém alkyl bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, t-
butyl, isobutyl, sec-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl, va cdc nhéom tuong
tw. Dbi v6i mdi dinh nghia & day (vi du, alkyl, alkoxy, alkylamino, alkylthio,
alkylen,  haloalkyl, arylalkyl,  xycloalkylalkyl,  heteroxycloalkylalkyl,
heteroarylalkyl), khi mét tién td khong dugc dugc dua vao dé thé hién sb nguyén tir
cacbon trong phan alkyl, thi gdc hodc phan alkyl ciia né s& c6 s6 nguyén tir cacbon
trong mach chinh it hon hodc bang 12 hoic it hon hoic b%mg 8 hodc it hon hoic
béng 6. Vi dy, Cis alkyl dugc dung dé chi hydrocacbon mach théng hodc mach
nhanh cé 1, 2, 3, 4, 5 hodc 6 nguyén tr cacbon va bao gém, nhung khong chi gidi
han &, Ci2 alkyl, Ci4 alkyl, Ca alkyl, Ca4 alkyl, Ci.6 alkyl, Ca.g alkyl, Ci-7 alkyl,
Ca.7 alkyl va Cs alkyl. “Alkyl duoc thé bang flo” 12 nhém alkyl dugc thé bing
~ mot hozic nhiéu nguyén tit flo, nhu perfloalkyl, trong do, t6t hon 1a nhém alkyl thép
duoc thé bﬁng 1, 2, 3, 4 hodc 5 nguyén tir flo, ngoai ra, con béng 1, 2, hoac 3
nguyén ti flo. Trong luc dugc hiéu 1a nhém thé duoc gin vao nguyén tir c6 sin bat

ky @& tao ra hop chét 6n dinh, néu alkyl tity ¥ dugc thé 1a nhém R ctia gbe nhur -OR
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(vi du alkoxy), -SR (vi du thioalkyl), -NHR (vi du alkylamino), -C(O)NHR, va cac
nhém twong tu, thi nhom thé ctia nhom alkyl R 13 nhém sao cho nhém thé cua
nguyén tir cacbon (trong nhém alkyl) gin két v6i O, S, hoic N bét ky cua gbe

(ngoai trir khi N 12 nguyén tir trong vong heteroaryl) loai trir nhém thé tao ra O, S,
| hodc N bat ky ctia nhém thé (ngoai trir khi N 1a nguyéh tir trong vong heteroaryl)
duoc gin két v6i nguyén tir cacbon (trong alkyl) gén két voi O, S, hodc N bat ky

cua goc.

Thuat ngtt "alkylen", mdt minh hodc 1a mot phén ctia nhom thé khac, nghia
la géc hydrocacbon no hoa tri hai mach théng hodac mach nhanh duogc tao ra tir
alkan c6 sd nguyén tir cacbon duge thé hién trong tién td. Vi dy, (nghia 13, C1.6
nghia 14 c6 tir 1 dén 6 nguyén tir cacbon; Ci.¢ alkylen nghia 14 bao gdm metylen,
etylen, propylen, 2-metylpropylen, pentylen, hexylen va cdc nhém tuong ty). Ci4
alkylen bao gdm metylen -CH,-, etylen -CH.CH»-, propylen -CH2CH,CHa-, va
isopropylen -CH(CH3)CHz- , -CH2CH(CH3)-, -CH2-(CH2)CHz-, -CHa>-
CH(CH3)CHz-, -CH>-C(CH3)2-, -CH2-CH2CH(CH3)- .  Thong thudng, nhém alkyl
. (hoic alkylen) c6 tir 1 dén 24 nguyén tir cacbon, trong d6 cac nhém c6 sé nguyén
tir cacbon it hon hodc br?mg 10, it hon hodc béng 8, hodc it hon hoac b%mg 6 la dugc
wu tién theo sang ché. Khi mot tién té khong dugc dugc dua vao dé thé hién sb
nguyén tir cacbon trong phan alkylen, thi gbc hodc phin alkylen ciia né s& c6 sb
nguyén tir cacbon trong mach chinh it hon hodc béng 12 hodc it hon hodc béng 8, it

hon hoic bing 6 hoc it hon hozc bang 4.

Thuat ngir "alkenylen" dwoc dung dé chi gdc hydrocacbon mach thing hoa
tri hai hoac géc hydrocacbon mach nhanh héa tri mdt c6 sb nguyén t& cacbon dugc
thé hién trong tién t& va chura it nhat mot lién két d6i. Vi du, nghia 13, Ca.6 nghia 13
c6 tir 2 dén 6 nguyén tir cacbon; Ca.s alkenylen c6 nghia bao gdm, nhung khong chi
gidi han ¢, -CH=CH-, -CH,-CH=CH-, -CH>-CH=C(CH3)-, -CH=CH-CH=CH-, va

cac nhom tuong tu). Tuong tu, thut ngit "alkynylen" dugc dung dé chi gdc
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hydrocacbon mach thing héa tri hai hoic gbc hydrocacbon mach nhanh héa tri mot
chtra it nhat mot lién két ba va c6 sé nguyén tir cacbon duoc thé hién trong tién 4.
Vi du, nghia 13, Ca-6 1a ¢6 tir 2 dén 6 nguyén tir cacbon; Ca. alkynlen nghia 1 bao
gdbm, nhung khong chi gi6i han &, -C=C-, -C=CCH»-, -CH,-C=CCH»-, -
C=CCH(CHs)-, va cdc nhom tuong ty. Khi mot tién td khong duoc duge dua vao
dé thé hién sb nguyén tir cacbon trong alkenylen hoic phan alkynlen, gbc hoic
~ phén alkenylen ciia né s& c6 sd nguyén tir cacbon trong mach chinh it hon hoic

bfmg 12 hodc it hon hodc béng 8 hoac it hon hodc bﬁng 6, hoac it hon hodc b%mg 4.

"Xycloalkyl", mot minh hodc 13 mot phan ciia nhém thé khéc, duoc ding dé
chi hé vong cacbon mdt vong, hai vong hodc ba vong, no hodc khdng no, khong
thom ¢6 tir 3 dén 10, ngoai ra con ¢ tir 3 dén 8, tét hon nita 12 tir 3 dén 6, nguyén
tr trong vong trong mdi vong, nhu xyclopropyl, xyclopentyl, xyclohexyl, 1-
xyclohexenyl, adamantyl, va cdc nhém twong tu. Xycloalkyl dugc dung dé chi
vong hydrocacbon c6 nguyén tr cacbon trong vong da cho (vi du, Cs.g xycloalkyl

c6 nghia tir 3 dén 8 nguyén tir cacbon trong vong).

"Xycloalkylalkyl" dugc ding dé chi nhém -(alkylen)-xycloalkyl, trong d6
alkylen 1a nhu dugc x4c dinh & day, co s6 nguyén tir cacbon da cho hoic néu chua
duogc xac dinh thi ¢ sb nguyén tir cacbon trong mach chinh it hon hosc bang 6, tdt
* hon 14 it hon hodc bing 4; va xycloalkyl 12 nhu duge xac dinh & day c6 sd nguyén
tt cacbon da cho. Cs.sxycloalkylalkyl nghia 13 ¢6 tir 3 dén 8 nguyén tir cacbon
trong vong. Vi du vé xycloalkylalkyl bao gdm, vi du, xyclopropylmetylen,
xyclobutyletylen, xyclobutylmetylen, va cdc nhom tuong tu.

"Haloalkyl" nghia 1a bao gdm alkyl duoc thé bang tir 1 dén 7 nguyén tir
halogen. Haloalkyl bao gdbm monohaloalkyl va polyhaloalkyl. Vi du, thuat ngit
"C1-¢ haloalkyl" nghia 1a bao gém triflometyl, diflometyl, 2,2,2-trifloetyl, 4-

clobutyl, 3-brompropyl, va cac nhém tuong tu.
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"Haloalkoxy" dugc ding dé chi nhém -O-haloalkyl, trong d6 haloalkyl 1a
nhu dugc xéc dinh & day, vi du, triflometoxy, 2,2,2-trifloetoxy, diflometoxy, va cac

nhém tuong ty.

“Alkoxy” duge ding dé chi nhom -O-alkyl, trong d6 alkyl 13 nhu dugc xac
dinh ¢ day. “Xycloalkoxy” dugc ding d& chi nhém-O-xycloalkyl, trong d6
xycloalkyl 1 nhu duge x4c dinh & day. “Alkoxy dugc thé bang flo” 1 alkoxy trong
do alkyl dugc thé bing mot hodc nhiéu nguyén tir flo, trong d6 t6t hon 1a alkoxy
duoc thé br?mg 1, 2, 3, 4 hodc 5 nguyén tir flo, ngoai ra con dugc thé bfmg 1, 2, hodc
3 nguyén tir flo. Trong lac hiéu duoc rﬁhg nhém thé trén alkoxy dwoc gén tai
| nguyén tir c6 sin bit ky dé tao ra hop chat én dinh, thi nhom thé cua alkoxy 1a
nhom sao cho O, S, hodc N (ngoai trir trong d6 N 1a nguyén tir trong vong clia
heteroaryl) khong dugc gin vao nguyén tir cacbon trong alkyl gén véi O trong
alkoxy. Ngoai ra, néu alkoxy dugc md ta 1a nhém thé cua gbe khac thi nguyén tir
oxy trong alkoxy khong duoc gén véi nguyén tir cacbon lién két véi O, S, hodc N
ctia gbc khac (ngoai trir truong hop N 13 nguyén tir trong vong heteroaryl), hodc véi

nguyén tir cacbon trong alken hodc alkyn ctia goc khac.
“Amino” hodc “amin” la nhém -NHoa.

“Alkylamino” dugc ding dé chi nhém -NH-alkyl, trong d6 alkyl 13 nhu duoc
x4c dinh & ddy. Nhom alkylamino dugc 1y lam vi du bao gébm CH;NH-,
etylamino, va cidc nhom tuong tu.

“Dialkylamino” duoc dung dé chi nhém -N(alkyl)(alkyl), trong 6 mdi nhém
alkyl doc 1ap nhu duogc xac dinh & ddy. Nhom dialkylamino Iy lam vi du bao gdm
dimetylamino, dietylamino, etylmetylamino, va cdc nhém twong tu.

“Xycloalkylamino” 12 nhém -NR¥Ree, trong d6 R va Re phdi hop véi
nguyén tir nito tao thanh vong heteroxycloalkyl ¢6 tir 5 dén 7 canh, trong d6

heteroxycloalkyl ¢ thé chira di nguyén ti bd sung trong vong, nhu O, N, hoic S,
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. va con c6 thé dugc thé tiép bing alkyl. Theo cach khéc, “xycloalkylamino” dugc

dung dé chi nhém -NH-xycloalkyl, trong d6 xycloalkyl 1a nhu dugc x4c dinh & day.

“Alkylthio” dugc ding dé chi -S-alkyl, trong d6 alkyl 14 nhu duge x4c dinh
& day. Nhom alkylthio 14y 1am vi du bao gdm CH3S-, etylthio, va cdc nhom tuong

tu.

“Aryl”, mot minh hozc 12 mot phan cia nhém thé khac, dugce dung dé chi
géc hydrocacbon thom, khdng no, mdt vong, hai vong ho#ic ba vong chira tir 6 dén
14 nguyeén tr cacbon trong vong. Vi du khong lam gidi han pham vi bao ho cua
sang ché vé nhém aryl khong dugc thé bao gdm phenyl, 1-naphtyl, 2-naphtyl va
4-biphenyl. Nhém aryl 1iy 1am vi du, nhu phenyl hozic naphtyl, ma c6 thé tay y
ngung tu véi xycloalkyl, t5t hon 1a ¢6 tir 5 dén 7, t&t hon nita 14 tir 5 dén 6, nguyén

tr trong vong.

"Arylalkyl" dugc diing dé chi -(alkylen)-aryl, trong d6 nhém alkylen 1a nhu
dugc xac dinh ¢ ddy va c6 sb nguyén tir cacbon da cho, hodic néu khong dugc xac
dinh thi c6 sb nguyén tir cacbon trong mach chinh it hon hodc br?tng 6, hoac it hon
hoic bang 4; va aryl 1a nhu duogc x4c dinh & ddy. Vi du vé arylalkyl bao gdm

benzyl, phenetyl, va cdc nhém tuong tu.

“Heteroaryl”, mgt minh hodc 1a mot ph'?m ctia nhom thé khac, dugc dung dé
chi cdu tric vong thom cé mot vong chira 5 hodic 6 nguyén tir trong vong, hoac
nhém thom c6 hai vong c6 tir 8 dén 10 nguyén ti, chira mot hodc nhidu, tdt hon 13
tir 1 dén 4, t6t hon nira 1a tir 1 dén 3, thdm chi con t6t hon niva 1 tr 1 dén 2, di
nguyén tir doc lap dugc chon tir nhém bao gdm O, S, va N. Heteroaryl ciing duoc
dy tinh dé bao gdm S hodc N dugc oxy héa, nhu sulfinyl, sulfonyl va N-oxit cta
* nguyén it nito bac ba trong vong. Nguyén tir cacbon hodc nito 13 diém gin cia cu
tric vong heteroaryl sao cho tao ra hop chit n dinh. Vi du vé nhém heteroaryl bao
gdm, nhung khéng chi gidi han &, pyridinyl, pyridazinyl, pyrazinyl, indolizinyl,
benzo[b]thienyl, quinazolinyl, purinyl, indolyl, quinolinyl, pyrimidinyl, pyrolyl,
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pyrazolyl, oxazolyl, thiazolyl, thienyl, isoxazolyl, oxathiadiazolyl, isothiazolyl,
tetrazolyl, imidazolyl, triazolyl, furanyl, benzofuryl, indolyl, triazinyl, quinoxalinyl,
xinnolinyl, phthalaziniyl, benzotriazinyl, benzimidazolyl, benzopyrazolyl,
. benzotriazolyl,  benzisoxazolyl,  isobenzofuryl,  isoindolyl,  indolizinyl,
benzotriazinyl,  thienopyridinyl,  thienopyrimidinyl, = pyrazolopyrimidinyl,
imidazopyridins, benzothiaxolyl, benzothienyl, quinolyl, isoquinolyl, indazolyl,
pteridinyl va thiadiazolyl. “Heteroaryl chira nito” dwgc ding dé chi heteroaryl
trong d6 di nguyén tir bt ky 1a N.

"Heteroarylalkyl" dugc dung dé chi -(alkylen)-heteroaryl, trong d6 nhém
alkylen 13 nhu duoc xac dinh & ddy va c6 sb nguyén tir cacbon da cho, hodc néu
khong dugc chi rd thi c6 sb nguyén tir cacbon trong mach chinh it hon hoic bing 6
hodc it hon hoic bé‘mg 4; va heteroaryl 1a nhu dugc xac dinh & day. Vi du vé

heteroarylalkyl bao gém 2-pyridylmetyl, 2-thiazolyletyl, va c4c nhom twong tu.

“Heteroxycloalkyl” dugc ding dé chi nhém xycloalkyl khong thom no hodc

khong no chtra tir 1 dén 5 dj nguyén ti dugce chon tr N, O, va S, trong d6 nguyén tur
| nito va luu huynh tuy y dugce oxy hoda, va nguyén tir nito tiy y dugce tao thanh bazo
béc bén, cac nguyén tir trong vong con lai 1a C, trong d6 mot hodc hai nguyén tix C
c6 thé thy y duoc thay thé bang nhém cacbonyl. Heteroxycloalkyl c6 thé 1a hé
vong cdé mdt vong, hai vong hodc nhiéu vong co tur 3 dén 12, tdt hon 1a tr 4 dén 10
nguyén tir trong vong, tot hon nita 1 tir 5 dén 8 nguyén tir trong vong, trong do tir 1
dén 5 nguyén tir trong vong la di nguyén tir dugc chon tir -N=, -N-, -O-, -S-, -S(O)-,
hodc —S(O)2- va hon nita trong d6 mot hodc hai nguyén tir trong vong tuy y dugc
thay thé bang nhém -C(O)-. Heteroxycloalkyl con c¢6 thé 1a vong alkyl di vong
ngung tu vdi xycloalkyl, vong aryl hodc heteroaryl. Vi du khong lam gigi han pham
vi ciia sang ché vé nhém heteroxycloalkyl bao gdm pyrolidinyl, piperidinyl,
imidazolidinyl, pyrazolidinyl, gbc butyrolactam, gdc valerolactam, gbc

~ imidazolidinon, hydantoin, gbc dioxolan, gbc phtalimit, piperidin, gbc 1,4-dioxan,
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morpholinyl, thiomorpholinyl, thiomorpholinyl-S-oxit, thiomorpholinyl-S,S-oxit,
piperazinyl, pyranyl, gbc pyridin, 3-pyrolinyl, thiopyranyl, gbc pyron,
tetrahydrofuranyl, tetrahydrothiophenyl, quinuclidinyl, va cdc nhém tuong tu.
Nhoém heteroxycloalkyl ¢6 thé duge gén vao phéan con lai cta phén tir qua nguyén

t cacbon trong vong hodc di nguyén tu.

"Heteroxycloalkylalkyl" dugc ding dé chi -(alkylen)-heteroxycloalkyl, trong
~ dé nhém alkylen 14 nhu dugc xac dinh & day va c6 s§ nguyén tir cacbon da cho,
hoic néu khong dugc thé hién thi sé nguyén tir cacbon trong mach chinh it hon
hodc bang 6 hoic it hon hozc bing 4; va heteroxycloalkyl 1a nhu dwoc xé4c dinh &
day. Vi du vé heteroxycloalkylalkyl bao gdm 2-pyridylmetyl, 2-thiazolyletyl, va

cac nhom tuong tu.

Nhom thé dbi voi alkyl, alkoxy, haloalkyl, haloalkoxy, xycloalkyl,
xycloalkylalkyl, alkylen, alkenylen, alkynlen bao gém, nhung khong chi giéi han 6,
R’, halogen, -OH, -NH, -NO», -CN, -C(O)OH, -C(S)OH, -C(O)NH,, -C(S)NHa,
-S(0)NHz, -NHC(O)NHz, -NHC(S)NH>, -NHS(O):NHz, -C(NH)NH>, -OR’, -SR/,
-OC(O)R’, -OC(S)R’, -C(O)R’, -C(S)R’, -C(O)OR’, -C(S)OR’, -S(O)R’, -S(O:R’,
-C(O)NHR', -C(S)NHR’, -C(O)NR'R’, -C(S)NR'R", -S(0),NHR’, -S(O)NR'R”,
- -C(NH)NHR’, -C(NH)NR'R", -NHC(O)R’, -NHC(S)R’, -NR"C(O)R’, -NR'C(S)R”,
-NHS(O):R’, -NR'S(0O),R”, -NHC(O)NHR, -NHC(S)NHR’, -NR'C(O)NH,
-NR'C(S)NHoa, -NR'C(O)NHR”, -NR'C(S)NHR”, -NHC(O)NR'R”,
-NHC(S)NR'R”, -NR'C(O)NR'R”, -NRC(S)NRR”, -NHS(O)NHR/,
-NR’'S(0)2NHz, -NR'S(0)NHR", -NHS(0)2NR'R”, -NR'S(0)2NR'R””, -NHR', va
-NR'R” véi sb lugng ndm trong khoang tir 0 dén (2m’+1), trong d6 m’ 1a tdng sb
lugng nguyén tir cacbon trong nhém nay. MJ&i nhém R’, R” va R doc lap 1a
hydro, Ci.s alkyl, heteroxycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, aryl
duoc thé bang tir 1 dén 3 nguyén tir halogen, Ci-s alkoxy, haloalkyl, haloalkoxy
hozic nhom Cj- thioalkoxy, hodc nhém aryl-Ci-4 alkyl khong duoc thé. Néu R va
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R” dugc gin vao cing mot nguyén tit nito thi chung ¢ thé phdi hop véi nguyén tir
nito dé tao thanh vong cd 3-, 4-, 5-, 6-, hodc 7 canh. Vi dy, -NR’R” nghia 1a bao
gdm 1-pyrolidinyl va 4-morpholinyl. R’, R” vd R’ ¢6 thé dugc thé tiép bing R?!,
halogen, -OH, -NHj, -NO,, -CN, -C(O)OH, -C(S)OH, -C(O)NH2, -C(S)NHoa,
-S(0)2NHz, -NHC(O)NHa, -NHC(S)NHz, -NHS(O):NH,, -C(NH)NH2, -OR?,
-SR2l, -OC(O)R¥, -OC(S)R¥, -C(O)R?#, -C(S)R3, -C(O)OR?, -C(S)OR?,
-S(O)R?!, -S(0)R?, -C(O)NHR?, -C(S)NHR?, -C(O)NR?#R%, -C(S)NR#*R#,
-S(0):NHR?, -S(O),NR?R#?, -C(NH)NHR*, -C(NH)NR*R%, -NHC(O)R?,
-NHC(S)R?, -NRZC(O)R*, -NRC(S)R®?, -NHS(O)R*, -NR&S(O)R%,
- -NHC(O)NHR?!, -NHC(S)NHR?!, -NR* C(O)NHa, -NR*C(S)NHa,
-NR2IC(O)NHR®, -NR®C(S)NHR?, -NHC(O)NR*R?, -NHC(S)NR?*R#,
-NR2C(O)NR¥2R®, -NR®C(S)NR#R?, -NHS(O)}NHR?, -NR*S(0)NH>,
-NR2!S(0);NHR#, -NHS(0),NR*R#, -NR?S(0),NR¥R*, -NHR?, va -NR?*R*
v6i sb lwong ndm trong khoang tr 0 dén (2n’+1), trong d6 n’ 13 tong sé lwong
nguyén tir cacbon trong nhém nay. Mdi nhém R?!, R2 va R® doc lap 1a hydro, Ci.s
alkyl, heteroxycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl, aryl dugc thé
bang tir 1 dén 3 nguyén tit halogen, Ci-s alkoxy, haloalkyl, haloalkoxy hoic nhém
C1-s thioalkoxy, hodc nhom aryl-Ci- alkyl khéng dugc thé. Re!, R2 va R® ¢6 thé
dugce thé tiép bing RY!, halogen, -OH, -NHa, -NO, -CN, -C(O)OH, -C(S)OH,
-C(O)NHa, -C(S)NHz, -S(0):NH>2, -NHC(O)NH>, -NHC(S)NH2, -NHS(O)NHa,
-C(NH)NH,, -ORP!, -SRP  -OC(O)RP!, -OC(S)RP!, -C(O)RP!, -C(S)R’,
© -C(O)ORP!,  -C(S)ORP!, -S(O)R’!, -S(O)RP, -C(O)NHR®!, -C(S)NHR'!,
-C(O)NRPIRP?2, -C(S)NRPIR2, -S(O)NHR®!, -S(O)NRP'R®?, -C(NH)NHR"!,
-C(NH)NRPIRP2,  -NHC(O)R®!, -NHC(S)RP!, -NR">C(O)RP, -NRP!C(S)R,
-NHS(0)RP!, -NRP!S(0),R2, -NHC(O)NHR®!, -NHC(S)NHR®!, -NRP!C(O)NHa,
-NRPIC(S)NH2,  -NRPIC(O)NHR®?,  -NRP!C(S)NHR®,  -NHC(O)NRP!RM2
-NHC(S)NRP'RP2, -NRP!IC(O)NRP2RP3  -NRP3C(S)NRPIR??, -NHS(O):NHRP"!,
-NRP!IS(O),NHz, -NRPIS(0),NHR"?, -NHS(O)NRPIR??, -NRP!S(O);NRP?R,
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' -NHRP!, va -NR"'R"2 v¢i sb lugng nam trong khoang tir 0 dén (2p’+1), trong d6 p’
1a tng sd luong nguyén tir cacbon trong nhém nay. Mdi nhom RP!, RY2 va Rb3 dge
lap 1a hydro, Cis alkyl, heteroxycloalkyl, aryl, heteroaryl, arylalkyl,
heteroarylalkyl, aryl dugc thé bang tir 1 dén 3 nguyén tir halogen, Ci-g alkoxy,
haloalkyl, haloalkoxy hoéc nhém Ci-g thioalkoxy, hodc nhém aryl-Ci-4 alkyl khong

duoc thé.

Nhom thé dbi véi nhém aryl va heteroaryl dugc thay ddi va néi chung duoc
chon tu: R’, halogen, -OH, -NH», -NO, -CN, -C(O)OH, -C(S)OH, -C(O)NHo,
-C(S)NHa, -S(0):NHa, -NHC(O)NH», -NHC(S)NHz, -NHS(O);NH>, -C(NH)NH>,
-OR’, -SR’, -OC(O)R’, -OC(S)R, -C(O)R’, -C(S)R, -C(O)OR’, -C(S)OR/, -S(O)R/,
-S(O)R’, -C(ONHR’, -C(S)NHR’, -C(O)NRR’, -C(S)NRR’, -S(O)NHR’,
~-S(0RNRR’, -C(NH)NHR', -C(NH)NRR"”, -NHC(O)R, -NHC(S)R,
-NR'C(O)R’, -NR'C(S)R”, -NHS(O):R, -NR'S(O2R”, -NHC(O)NHR,
-NHC(S)NHR’, -NR'C(O)NHa, -NR'C(S)NH,, -NR'C(O)NHR”, -NR'C(S)NHR”,
-NHC(O)NR'R”,  -NHC(S)NRR’, -NR'C(O)NR'R”,  -NR”C(S)NR'R”,
-NHS(O):NHR/, -NR'S(O)2NHa, -NR'S(0)NHR”, -NHS(O).NR'R”,
Ca)alkyl, v6i sb luong nam trong khoang tir 0 dén tong sd luong héa tri mé trén hé
vong thom; va trong d6 R’, R” va R doc 1dp dugc chon tir hydro, haloalkyl,
haloalkoxy, Ci.g alkyl, Cs.6 xycloalkyl, xycloalkylalkyl, C».g alkenyl, C»-g alkynyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryl-Ci-4 alkyl, va aryloxy-Ci-4 alkyl.
Céc nhém thé thich hop khac bao gdm mdi nhém trong s6 cac nhom thé aryl néu
trén gén vao nguyén tir trong vong boi nhom alkylen co tir 1 dén 4 nguyén tir
~cacbon. R’,; R”va R cé thé dugc thé tiép béng R#!, halogen, -OH, -NHa, -NO,
-CN, -C(O)OH, -C(S)OH, -C(O)NH., -C(S)NH., -S(O):NH., -NHC(O)NHa,
-NHC(S)NH>, -NHS(0)NH,, -C(NH)NHz, -OR?, -SR&, -OC(O)R?!, -OC(S)R?,
-C(O)R?, -C(S)R?, -C(O)OR?!, -C(S)OR?, -S(O)R?!, -S(O)R?, -C(O)NHR?,
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-C(S)NHR*, -C(O)NR?#R#, -C(S)NR#R#, -S(0),NHR?, -S(O),NR2R%
-C(NH)NHR®, -C(NH)NR#R#, -NHC(O)R*, -NHC(S)R*, -NR2ZC(O)R¥,
-NR¥C(S)R®, -NHS(O)R%, -NR2S(0)R*, -NHC(O)NHR?!, -NHC(S)NHR?!,
- -NR?#C(O)NH,, -NR#C(S)NH>, -NR?C(O)NHR%, -NR*C(S)NHRZ,
-NHC(O)NR¥R*, -NHC(S)NR#R#, -NR#C(O)NR¥?R>, -NR*C(S)NR?'R?
-NHS(O)LNHR®,  -NR#S(O)NHz, -NR*S(0),NHR?, -NHS(O),NR?R?,
-NR#S(0),NR*R*, -NHR?,-NR#R%, -Ni, perflo(Ci-Cs)alkoxy, va perflo(Ci-
Ca)alkyl, v6i s6 lugng nim trong khoang tir 0 dén tong s6 luong héa tri mé trén hé
vong thom; va trong d6 mdi nhém R?!, R?2 va R® doc 1ap duge chon tir hydro,
haloalkyl, haloalkoxy, Ci-s alkyl, Cs.s xycloalkyl, xycloalkylalkyl, C».g alkenyl, C>-s
alkynyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, aryl-Ci-4 alkyl, hodc aryloxy-
Ci-salkyl. Cac nhém thé thich hop khéc bao gdm mdi nhém trong sé cic nhom thé
aryl néu trén gén vao nguyén tir trong vong bédi nhém alkylen c6 tir 1 dén 4 nguyén

ti cacbon.

Khi hai nhém thé c6 mit trén cdc nguyén tir lién k& ciia vong aryl dugc thé
~ hoidc vong heteroaryl duogc thé, cac nhom thé nay cé thé tiy ¥ duoc thay thé bing
nhém thé ¢6 cong thic -T-C(0)-(CHz)q-U-, trong d6 T va U doc 1ap 1a -NH-, -O-, -
CH>- hoc lién két don, va q 12 s§ nguyén nim trong khoang tir 0 dén 2. Theo cach
khic, néu hai nhom thé c6 mit trén cdc nguyén tir lién ké ciia vong aryl dugc thé
hodc vong heteroaryl dugc thé, thi cac nhém thé nay c6 thé tiy y dugc thé bing
nhém thé c6 cong thirc -A-(CH,)-B-, trong d6 A va B doc 14p 1a -CHa-, -O-, -NH-,
-S-, -S(0)-, -S(0)2-, -S(0)2NR’- hoic lién két don, va r 1a sb nguyén nim trong
khoang tir 1 dén 3. Mot trong sb céc lién két don cua vong méi duge tao thanh
theo cach nhu vay c6 thé tiy y duoc thay thé bing lién két doi. Theo cach khac,
néu hai nhém thé c6 mit trén cic nguyén tir lién ké cua vong aryl dugc thé hodc
vong heteroaryl duoc thé, thi cac nhém thé nay c6 thé tiy y dugc thé bang nhom

thé ¢ cong thirc -(CHz)s-X-(CHa)-, trong d6 s va t doc 14p 1a sd nguyén nim trong
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khoang tir 0 dén 3, va X 1a -O-, -NR’-, -S-, -S(0)-, -S(O)2-, hoic -S(O);NR’-.
Nhém thé R’ trong -NR’- va -S(O):NR’- dugc chon tir hydro hodc Ci-6 alkyl khong

duoc thé.

Thuat ngit "nhém bao v&” duoc ding dé chi nhém nguyén tir gin vao nhém
dé phan mg trong mit na phan tir, dé lam gidm ho#ic ngan ngira kha ning phan
tng. Vi du vé nhém bao vé ¢6 thé duoc tim thiy trong tai liéu T.W. Greene and
 P.G. Wuts, PROTECTIVE GROUPS IN ORGANIC CHEMISTRY, (Wiley, 4th ed. 2006),
Beaucage and lyer, Tetrahedron 48:2223-2311 (1992), va Harrison and Harrison et
- al., COMPENDIUM OF SYNTHETIC ORGANIC METHODS, Vols. 1-8 (John Wiley va
Sons. 1971-1996). Nhém bao vé amino dai dién bao gdm formyl, axetyl,
trifloaxetyl, benzyl, benzyloxycacbonyl (CBZ), tert-butoxycacbonyl (Boc), trimetyl
silyl (TMS), 2-trimetylsilyl-etansulfonyl (SES), trityl va nhém trityl dugc thé,
alyloxycacbonyl, 9-fluorenylmetyloxycacbonyl (FMOC), nitro-
veratryloxycacbonyl (NVOC), tri-isopropylsilyl (TIPS), phenylsulfonyl va cac
nhém tuong tu (xem tai liéu Boyle, A. L. (Editor), carbamat, amit, d3n xut N-
sulfonyl, nhém c¢6 cong thirc -C(O)OR, trong dé R, vi duy, 1a metyl, etyl, t-butyl,
benzyl, phenyletyl, CH>=CHCH»-, va cdc nhém tuong tu, nhom cd cong thirc
-C(O)R’, trong do6 R', vi du, 1a metyl, phenyl, triflometyl, va cdc nhom twong tu,
| nhém cé cong thirc -SO2R", trong d6 R", vi duy, 1a tolyl, phenyl, triflometyl,
2,2,5,7,8-pentametylcroman-6-yl, 2,3,6-trimetyl-4-metoxyphenyl, vad cidc nhom
tuong tu, va nhom chua silanyl, nhu 2-trimetylsilyletoxymetyl, t-butyldimetylsilyl,
triisopropylsilyl, va cdc nhom tuong ty, CURRENT PROTOCOLS IN NUCLEIC AXIT
CHEMISTRY, John Wiley and Sons, New York,Volume 1, 2000).

Nhu dugc st dung & day, thuat ngtt “duoc phém” dugc dung dé chi ché
pham thich hop dé st dung cho ddi tuong dong vét duge du dinh cho muc dich
diéu tri chua it nhdt mot hop chit c¢6 dugc tinh va it nht mot chat mang hodc ta

duoc dugc dung.
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Thuat ngt “dugc dung” cho biét ring chit d6 khong c6 céc tinh chit c6 thé
lam cho bac sy than trong mdt cich hop Iy dé tranh sitr dung chit ndy cho bénh
nhan, dé can nhic bénh hoic tinh trang dugc diéu tri va dudng sir dung twong tmg.

Vi duy, thuong yéu cau rang chét nay phai vo khuan, vi dy, dé c¢6 thé tiém dugc.

"Mubi duge dung" dugc dung dé chi mubi chép nhan duoc dé su dung cho
bénh nhan, nhu dong vat c6 vu (vi dy, mudi an toan chép nhan dugc dbi voi dong
vat ¢6 va & ché do lidu dung da cho). Céc mubi nay c6 thé duoc tao ra tir bazo vo
co hodc hitu co duge dung va tir axit vd co hodc hitu co duge dung, phu thude vao
~ nhom thé cu thé c6 mit trong hop chét duge mo ta & ddy. Khi hop chit theo sang
ché chtra nhém chire twong dbi axit, mudi cong bazo c¢6 thé thu duoc bing cach cho
dang trung tinh ctia hop chit nay tiép xuc véi lugng du bazo can thiét, hodc tinh
khiét hodc trong dung moi tro thich hop. Mudi dugc tao ra tir bazo vo co duge
dung bao gém nhom, amoni, canxi, déng, st (I11), st (I), liti, magie, mangan,
mangan (II), kali, natri, k€m va cidc nhém tuong ty. Mubi dugce tao ra tir bazo vo co
duoc dung bao gém mudi ciia amin bac mét, bac hai, bac ba va bac bdn, bao gém-
amin dugc thé, amin vong, amin cd trong ty nhién va cidc nhém tuong tu, nhu
arginin, betain, caffein, cholin, N, N'- dibenzyletylendiamin, dietylamin, 2-
dietylaminoetanol,  2-dimetylaminoetanol, etanolamin, etylendiamin, N-
etylmorpholin, N-etylpiperidin, glucamin, glucosamin, histidin, hydrabamin,
isopropylamin, lysin, metylglucamin, morpholin, piperazin, piperidin, nhua
~ polyamin, procain, purin, theobromin, trietylamin, trimetylamin, tripropylamin,
trometamin va cdc nhém tuong tu. Néu hop chét theo sang ché chira nhom chire
tuong dbi bazo, mudi cong axit dugc dung co thé duoc chua béng cach cho dang
trung tinh ctia hop chét nay tiép xuc véi lugng di axit mong mudn, hoic tinh khiét
hodc trong dung méi tro thich hop. Mudi dugc tao ra tir axit dugc dung bao gdm
axetic, ascorbic, benzensulfonic, benzoic, camphosulfonic, xitric, etansulfonic,

fumaric, gluconic, glucoronic, glutamic, hippuric, hydrobromic, hydrocloric,
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~ isethionic, lactic, lactobionic, maleic, malic, mandelic, metansulfonic, muxic,
naphtalensulfonic, nicotinic, nitric, pamoic, pantothenic, phosphoric, sucxinic,

sulfuric, tartric, p-toluensulfonic va cac nhém tuong tu.

Ciing dugc tinh dén 13 mudi cia axit amin nhu arginat va cdc nhém tuong tu,
va mudi cua axit hitu co kiéu axit glucuronic hogc galactunoric va cac nhom tuong
tu (vi du xem tai li€u, Berge, S. M. et al, "Pharmaceutical Salts", J. Pharmaceutical
Science, 1977, 66:1 -19). Mot sb hop chét cu thé theo sang ché chira ca nhém chuc
bazo va nhém chirc axit cho phép hop chét hoic duge chuyén héa thanh mudi cong

bazo hodc axit.

Dang trung tinh ctia hop chét ¢6 thé dugc tao ra bang cach cho mudi tiép xuc
v6i bazo hoic axit va tach hop chit gdc bang phuong phép thong thudng. Dang gdc
. ctia hop chét khac voi cac dang mudi khac & mét sb tinh chat vat Iy, nhu d6 hoa tan
trong dung moi phan cyc, nhung mét khéac mudi 1 twong duong v6i dang gdc cua

hop chét cho muc dich ciia séng ché.

Trong ngit canh hién tai, thuat ngit “c6 tdc dung diéu tri” hoiic "lugng hitu
hiéu" cho biét chit hosc luong chit hitu hiéu dé phong ngtra, lam gidm thiéu, hoic
cai thién mot hodc nhiéu triéu ching ciia bénh hodc tinh trang bénh, va/hoic kéo

dai sy song ctia bénh nhan dugc dicu tri.

Theo ngit canh hién tai, thuat ngtt “c6 tac dung hiép déng” hoac “tac dung
hiép ddng” ding dé chi hai ho#ic nhiéu hop chét co tac dung diéu tri, khi dugc st
dung phdi hop, mang lai tac dung didu tri cai thién 16n hon tac dung cong dugc

mong doi dua trén tic dung ctia mdi hop chét khi dugc sit dung mdt minh.

Thuét ngtr “thir nghiém” nghia 1a viéc tao ra cac diéu kién thi nghiém va thu
thap so liéu vé két qua cu thé cia vige tiép xtc voi cac dicu kién thi nghiém cu the.

Vi dy, enzym cé thé dugc thir nghiém dua trén kha ning cta chiing c6 tac dong Ilén

-22-



24113

co chét co thé nhan ra duge. Hop chit c6 thé dugc thir nghiém dua trén kha ning

gdn ket cua nd v4i phéan ti hodc cac phan tir dich cu the.

Nhu duge st dung & ddy, thuat ngit “phdi ti” va “chét diéu bién” dugc sir
| dung tuong duong ding dé chi hop chét 1am thay ddi (nghia 14, ting hodc giam)
hoat tinh cua phan tit sinh hoc dich, vi du, enzym nhu kinaza. N6i chung, phdi tir
hodc chét diéu bién 1 phan tir nhé, trong d6 thuat ngit “phan tir nhd” duge ding dé
chi hop chét c¢6 trong lugng phéan tir nhé hon hoic b%mg 1500 dalton, hodc t6t hon
1a nho hon hodc béng 1000 dalton, nhd hon hoac b%mg 800 dalton, hodc nhd hon
hodc biang 600 dalton. Do d6, “phdi tir cai tién” 1a phéi tir ¢6 cac tinh chét dugc Ly
va/hodc duge dong hoc t5t hon hop chét tham chiéu, trong d6 “t6t hon” c¢6 thé dugc
x4c dinh bdi chuyén gia trong linh vuc ¢6 lién quan ddi v6i hé sinh hoc hodc sir

dung diéu tri cu thé.

Thuat ngit “gén két” lién quan dén sy tuong tac gitra dich va hop chit gén
két tiém nang cho biét hop chét gén két tiém nang két hop vai dich & muc dang ké
. vé mit théng ké so sanh vé6i két hop véi cac protein nédi chung (nghia la, gén két
khong dic hiéu). Do d6, thudt ngit “hop chét gin két” dwoc ding dé chi hop chét
¢6 su két hop dang ké vé mit thong ké v6i phén tir dich. T8t hon, néu hop chét gin
két trong tac v6i dich dic hidu véi hing sd phan ly (Kp) nhé hon hozc bing 1mM,
nhoé hon hodc bing 1pM, nhé hon hodic bang 100nM, nhd hon hodc bing 10nM,

hodc nho hon hogc bang 1nM.

Trong ngit canh cta hop chit gin két véi dich, thuat ngit “4i luc 16n hon” va
"chon loc" cho biét rang hop chit d6 gin két chat hon hop chit tham chibu, hogic
hon hop chét tuong tu trong diéu kién tham chiéu, nghia la, véi hing sé phan ly
thép hon. Theo mét sb phuong an, ai luc 16n hon 1a ai lyc it nhét 16n hon 2, 3, 4, 5,
8, 10, 50, 100, 200, 400, 500, 1000, hozc 10000 lan.

Nhu duge sir dung & ddy, vé hop chét theo sang ché, thuat ngit “tdng hop”

va cac thuat ngit tuong ty c6 nghia la viéc téng hop hda hoc tir mot hodc nhiéu chét
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ban dau. Ngoai ra, bang cach “thir nghiém” nghia 13 viéc tao ra cac diéu kién thi
nghiém va thu thap s6 lidu vé két qua cu thé cua viée tiép xuc v&i cac didu kién thi
nghiém cu thé. Vi dy, enzym c6 thé dugc thir nghiém dua trén kha ning ciia ching
tac dong lén chat nén c6 thé nhan ra dugec. Hop chét c6 thé duge thi nghiém dua

trén kha nang ctia né gin két v6i phan tir hodc cac phan tir dich cu thé.

Nhu dugc st dung & day, thuat ngi “diéu bién” dugc ding dé chi tac dung
lam thay dbi hoat tinh sinh hoc, dic biét 1a hoat tinh sinh hoc lién quan dén phan tir
sinh hoc cu thé nhu protein kinaza. Vi du, chit chi van hodc ddi khéng cua mot
phan tr sinh hoc cu thé diéu kién hoat tinh cia phén tr sinh hoc nay, vi du, enzym,
béng cach lam tang (vi du chét cha van, chét hoat hda), hoac lam giam (vi du chét
d6i khang, chat trc ché) hoat tinh ctia phén tir sinh hoc, nhu enzym. Thong thuong,
hoat tinh nay duoc thé hién duéi dang ndng d6 tc ché (ICso) hodic ndng do kich
thich (ECso) ctia hop chat ddi v&i chit tic ché hodc chit hoat héa, trong tmg, dbi

Vi, vi du, enzym ching han.

Thuat ngt "tién duoc chét" c6 nghia hop chit bat ky giai phong duge chit
gbc hoat tinh c¢6 cong thire I in vivo khi tién duge chit nay duge sir dung cho dbi
tugng 1a dong vat c6 vi. Tién duoc chit clia hop chit c6 cong thirc I duge didu ché
" bang cach bién ddi cic nhém chirc c6 mit trong hop chét cé cong thirc I theo cach
sao cho cac chit bién dbi ndy c6 thé dugc tach ra in vivo dé giai phéng hop chét
géc. Tién duoc chét co thé dugc diéu ché béng c4ch 1am bién dbi cac nhoém chirc
c6 mit trong hop chit theo cach sao cho céc chét bién ddi dugc tach ra, hodc theo
cach thong thudng hoic in vivo, thanh hop chét gbc. Tién dugc chét bao gdm hop
chat c6 cong thirc I, trong d6 nhém hydroxy, amino, carboxyl hodc sulfhydryl trong
hop chit c6 cong thie I duge gin két véi nhom bat ky ma c6 thé duoc tach ra in
vivo dé tai tao nhom hydroxyl, amino, hodc sulfhydryl tu do twong umg. Vi du vé
tién duoc chit bao gdm, nhung khong chi gidi han & este (vi du, dan xuit axetat,

format, va benzoat), amit, guanidin, carbamat (vi du, N,N-dimetylaminocacbonyl)
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ctia nhém chirc hydroxy trong hop chat ¢6 cong thirc I, va cac nhom tuong tu. Viéc
diéu ché, chon loc va sir dung tién duoc chdt dugc ban luén trong tai liéu T.
Higuchi and V. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the
A.C.S. Symposium Series; "Design of Prodrugs", ed. H. Bundgaard, Elsevier,
1985; va tai liéu Bioreversible Carriers in Drug Design, ed. Edward B. Roche,

American Pharmaceutical Association va Pergamon Press, 1987.

"Tautome" nghia 14 hop chat dugc tao ra béi hién twong trong d6 proton
clia mdt nguyén tit ctia phan tir dich chuyén téi nguyén tir khac. Xem tai liéu J erry
- March, Advanced Organic Chemistry: Reactions, Mechanisms and Structures,
Fourth Edition, John Wiley & Sons, pages 69-74 (1992). Tautome cling dugc dung
dé chi mot trong sb hai hodc nhiéu chit ddng phan cu tric tdn tai & trang thai can
bing va d& dang dugc chuyén héa tir dang ddng phan nay thanh dang ddng phan
khac. Vi du bao gém tautome keto-enol, nhu axeton/propen-2-ol, tautome imin-
enamin va cic tautome twong tu, tautome mach vong, nhu glucoza/2,3,4,5,6-
pentahydroxy-hexanal va cc tautome tuong tu, dang tautome ciia nhém heteroaryl
chira sy sip xép nguyén tir trong vong -N=C(H)-NH-, nhu pyrazol, imidazol,
benzimidazol, triazol, va tetrazol. Trong dé hop chét chua, vi du, nhém keto hodc
oxim hodc géc thom, thi hién tuong d@)ng phéan tautome (‘hién tuong tautome’) co
thé xay ra. Hop chét dugc mé ta & day co thé c6 mot hodc nhidu tautome va do d6
bao gdm cac chat dong phan khac nhau. Chuyén gia trong linh vuc nay thira nhan
~ ring su sdp xép nguyén tr trong vong tautome khéc 1a c6 thé. T4t ca cac dang

ddng phan nhu vay ctia cac hop chit nay déu thudc pham vi cia sang ché.

"Chat dong phan" nghia 14 hop chit c6 cong thirc phan tir gidng hét nhung
khéc vé& tinh chét hodc trinh tw gin két cac nguyén tir cua ching hoic su sip xép
céc nguyén tr cia ching trong khong gian. Chit dong phan khac nhau v& su sip
xép cic nguyén tir clia chung trong khong gian dugc goi 14 "chdt ddng phan 1ap

thé". "Chéit dong phan lap thé” dugc ding dé chi hop chét tdn tai & céc dang ddng
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phéan lép thé khac nhau néu ching c¢6 mot hodc nhidu tAm khong dbi xting hodc lién
két doi véi su thé khong dbi xtng va, do do, co thé duoc tao ra dudi dang chét
ddng phan 1ap thé riéng ré hodc dudi dang hdn hop. Chét ddng phén 1ap thé bao
gdm chat déng phan ddi anh va chit ddng phan khong déi quang. Céc chit ddng
* phén lap thé ma khong phai 1 anh guong ctia mot chit ddng phan 1ap thé khac thi
dugc goi 1a “chét dong phan khong dbi quang” va cac chit ddng phan 14p thé ma
anh guong clia chiing khong chdng khit 1én nhau dugc goi 1a “chit ddng phan dbi
anh”. Néu hop chit c6 tAm khong dbi xtng, vi dy, n6 dugc gén két v6i 4 nhom
khéc nhau, thi cip chit déng phan dbi anh 14 c6 thé. Mot chét ddng phan dbi anh
¢6 thé dugc dic trung bdi cu hinh tuyét déi cia tam khong dbi Xung cia nd va
dugc md ta béi quy tic sip xép R va S ciia Cahn va Prelog, hodc bing cach trong
. d6 phén tir quay mit phang anh sang phan cuc va duoc ky hiéu 13 quay phai hodc
quay trai (nghia la, twong Gng dusi dang chat déng phéan (+) hodc (-)). Hop chét
khong ddi xtng co thé ton tai dudi dang chit ddng phan dbi anh riéng r& hodc dudi
dang hdn hop ctia ching. Hdn hop chira ty 1¢ bing nhau cta chét dong phan déi
anh duoc goi 1a hdn hgp raxemic. Trir khi c6 quy dinh khac, ban mo ta nay duogc
du tinh dé bao gdm chét ddng phén 1ap thé riéng r& cling nhu céc hdn hop. Phwong
phap dé xac dinh héa hoc 1ap thé va tach cic chit ddng phén lap thé 1a da biét ro
trong linh vuc nay (xem thdo luén trong Chuong 4 cua tai liéu ADVANCED
ORGANIC CHEMISTRY, 6th edition J. March, John Wiley va Sons, New York, 2007)

khéc nhau vé do khong doi xirng ciia mdt hodc nhicu tAm [dp thé.

Mot s hop chét theo sang ché c6 thé ton tai & dang khong duoc solvat hoa
cling nhu dang dugc solvat hda. "Hydrat" dugc dung dé chi phuc chét dugc tao
" thanh bai t hop clia phan tir nude va phan tir hodic ion chit tan. "Solvat" duoc
ding dé chi phirc chat duoc tao thanh bai t6 hop clia phan tir dung mdi va phén tir
hodc ion chét tan. Dung méi ¢6 thé 12 hop chét hitu co, hop chit v6 co hodc hdn

hop bao gdm ca hai. Solvat nghia 12 bao gdm c4 hydrat. Mot s vi du vé dung méi
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bao gém, nhung khong chi giéi han ¢, metanol, N,N-dimetylformamit,
tetrahydrofuran, dimetylsulfoxit, va nudc. No6i chung, dang solvat hoa 1a tuong
duong véi dang khdng dugce solvat héa va déu thudc pham vi ctia sang ché. Mot sd
hop chit theo sang ché c6 thé t6n tai & dang da tinh thé hozc v6 dinh hinh. N6i
chung, tit ca cac dang vat 1y 13 tuong duong dé sir dung nhu duge du dinh boi séang

ché va duoc dy dinh 13 thude pham vi clia sdng ché.

Trong ngit canh cua viée st dung, thir nghiém hodic sang loc hop chét 13 hodc
c6 thé 13 chét didu bién, thuat ngit “cho tiép xuc” nghia (cac) hop chit dugc 1am
cho g?m & muc vira di v6i mot phén tir, phire chét, té bao, md, co quan cu thé hoic
chét x4c dinh khéc trong d6 céc twong tac gan két tiém tang va/hodic phan ting hoéa

hoc gitta hop chit va chit x4c dinh khac ndy c6 thé xay ra.

Nhu duge sir dung & déy, thuat ngit “ddi tuong” duge ding dé chi co thé
séng duoc didu tri bing hop chét nhu duge mo ta & ddy, bao gdbm, nhung khéng chi
gi6i han &, déng vat c6 via bét ky, nhu ngudi, dong vét linh truéng khac, dong vat
trong thé thao, dong vat dé budn ban, nhu gia sic, dong vat nudi trong trang trai

nhu ngua, hoac thi canh nhu ché va méo.

“Dang ran” duoc ding dé chi ché phim rén (nghia 14 ché phdm nay khong
phai 13 chit khi ma ciing khong phai 12 chit 1ong) ctia hop chét c¢6 hoat tinh duoc ly
thich hop dé sir dung cho déng vét du dinh véi muc dich diéu tri. Dang rén bao
gdm phtic chét bt ky, nhu mudi, ddng tinh thé hodc phiic chét vo dinh hinh, ciing
nhu dang v6 dinh hinh bt ky ctia hop chit. Dang ran c6 thé gan nhu tinh thé, ban
tinh thé hoic gé‘m nhu v6 dinh hinh. Dang rén c6 thé duge sur dung truc tiép hoic
duoc st dung dé bao ché dugc pham thich hop c6 cac tinh chét duoc hoc cai thién.
Vi dy, dang ran c6 thé duge st dung trong ché phém chira it nhit mot chit mang

hoac ta dugc dugc dung.
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“Chtmg dau” hodc “tinh trang dau” c6 thé 1a dau cép tinh va’/hodc man tinh,
bao gdm, nhung khong giéi han &, viém mang nhén; bénh viém khép (vi du bénh |
viém xuwong-khép, bénh viém da khdp dang thdp, viém d6t séng dang thap, bénh
gut); dau lung (vi du dau day than kinh héng, thoét vi dia dém, truot ddt sbng,
bénh r& than kinh); ching dau chdy; dau trong bénh ung thw; ching dau kinh; dau
ddu (vi du dau ntra dau, ching nhirc ddu timg chip, ching nhitc diu do cing
thing); dau diu va mat (vi du dau ddy than kinh so, dau diy than kinh sinh ba);
chimg tang cdm gidc dau; chung tang cam dau; dau do viém (vi du dau lién quan
dén hoi chimg rudt dé bi kich thich, bénh viém rudt, viém két trang man loét, bénh
Crohn, viém bang quang, dau do nhiém khuén, ndm hoic virut); hinh thanh u sui
hodc mo seo; dau trong qua trinh sinh nd; dau co (vi dy, 1a hdu qua cua viém da co,
viém da co, viém co thé vii, tén thuong do stress di lap lai (vi du chig chudt rit
mua dong, hdi chimg dng cb tay, viém gan, viém bao gin)); hoi chimg dau co mit
(vi du dau co xo héa); dau trong bénh than kinh (vi du bénh than kinh dai thao
dudng, chimg dau chdy, bénh than kinh do bi chén ép, nhd d4m rdi than kinh canh
tay, dau day than kinh chadm, bénh gut, hoi chimg loan dudng giao cam phan xa,
chiing dau chi 4o hodc dau sau thi thuét cét cut, dau day than kinh sau ecpet, hoi
ching dau than kinh trung wong, hoic dau day than kinh do trdn thuong (vi du tdn
thwong day than kinh), bénh (vi du d4i thio dudng, bénh xo cing rai rac, hoi chimg
Guillan-Barre, bénh nhuoc co ning, bénh thoai héa than kinh nhu bénh Parkinson,
bénh Alzheimer, bénh xo cing cdt bén teo co, hodc bénh ung thu); dau lién quan
dén rdi loan da (vi du bénh zona, ecpet, khdi u ¢ da, nang, bénh u xo than kinh);
tran thuong trong thé thao (vi du vét thuong, bong gan, cing co qua mirc, vét thim
tim, trat khép, gdy xwong, ddy tiy séng, dau); chit hep tiy sbng; dau do phiu thust;
di gidc xtc giac; 18i loan thai duong-ham duéi; bénh hoic tdn thuong mach (vi du
bénh viém mach, bénh dong mach vanh, tén thuong do tai tudi mau (vi du sau thiéu
mau cuc bo, d6t quy, hodc nhdi mau co tim)); dau mé hozc co quan cu thé khéac (vi

du dau mét, dau giac mac, dau xuong, dau tim, dau ndi tang (vi du than, tGi mat, da
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day-rudt), dau khép, dau rang, taing nhay cam chau hoéng, dau chdu hong, dau bung
do than, d4i dAm); bénh khac lién quan t6i dau (vi du bénh thiéu mau hdng cau hinh
1im, bénh AIDS, bénh zona, bénh vay nén, bénh lac ndi mac tir cung, bénh hen,
bénh phdi tic ngh&n man tinh (COPD), bénh bui phdi silic, bénh sacoit phdi, viém
thuc quan, chimg ¢ néng, rdi loan hdi luu da day-thuc quan, loét da day va ta trang,
ching khoé tidu chirc niing, bénh tai hdp thu xuong, bénh lofng xwong, sbt rét thé
ndo, viém mang ndo do vi khuin); hodc dau do sy ddo thai mé ghép chdng lai vat

chu hodc dao thai di ghép.

Thuét ngit "dang phén lidu don vi" duoc ding dé chi dugc phdm duoc du
dinh dé sir dung duy nhat dé didu tri cho d6i tugng méc bénh hoic tinh trang bénh
ly. M&i dang phan liéu don vi thuong chira mdi thanh phan hoat tinh theo sang ché
cdng véi cac ta duge duge dung. Vi du vé dang phan liéu don vi 1a vién nén riéng
ré, vién nang riéng r&, bot, dung dich 1dng, thubc m&, kem, thubc nho mét, hdn
dich, nhii twong hozc huyén dich. Viéc diéu tri bénh hoic tinh trang bénh ly c6 thé
doi héi viée st dung dinh ky céc dang phén liéu don vi, vi du: mot dang phén lidu
don vi 2 hoic nhiu 1an mot ngdy, mot dang phan liéu don vi trong mdi bita &n, mot
dang phan liéu don vi mdi 4 gid hodc cac khoang cach thoi gian khac, hodc chi mot
dang phan liéu don vi mdi ngay. Thuat ngit "dang phan liéu don vi ding qua dudng

miéng" dugc ding dé chi dang don vi dugc bao ché dé sir dung qua dudng miéng.

Hop chét theo sang ché con c6 thé chita céc ty 18 khong cé trong tw nhién
clia cac chit ddng vi nguyén tir tai mot hodc nhidu nguyén tir tao nén hop chit nay.
Vi du, hop chét c6 thé dugc danh du phong xa bang chit ddng vi c6 hoat tinh
phéng xa, nhu vi du triti CH), iot-125 (*2°T) hoic cacbon-14 (14C). Tét ca cac bién
thé ddng vi ctia hop chit theo sang ché, c6 hoat tinh phéng xa hodc khong, déu

duoc du dinh dé dugc bao ham trong pham vi clia sang ché.
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Nhu dugce st dung & day, li€n quan tdi trinh ty axit amin hodc axit nucleic,
thuat ngit “tich” dugc dung dé chi trinh ty ndy duoc tach ra tir it nhat mot phan

trinh tur axit amino va/hoc axit nucleic ma cé thuong dugc két hop.

Lién quan t6i trinh tu axit amin ho#c axit nucleic, thudt ngit “tinh ch&” cho
biét ring phan tir d6 tao ra mot ty 18 16n hon dang ké phan tr sinh hoc trong dugc
pham so véi ty 1& quan sat dugc trong dugc phim trude dé, vi dy, trong moi trudng
nubi cdy té bao. TY 18 16n hon nay c6 thé glp 2 14n, 5 14n, 10 14n hodc trén 1 13n, so

vé6i ty 18 tim thay trong dugc phim trude dob.

Séang ché con bao gdm hop chét theo sang ché dugc danh diu ddng vi gidng
nhu céc hop chat d duoc chi ra & ddy, ngoai trir su that 1a mot hogic nhidu nguyén
tr dugc thay thé bing nguyén tir c6 khéi luong nguyén tir hodc sb khdi khac véi
khéi luong nguyén tir hoic sb khdi thuong duoc tim thiy trong ty nhién. Vi du vé
cac chat dong vi c6 thé dugc dua vao hop chét theo sang ché bao gdm cac chit
ddng vi ctia hydro, cacbon, nitro, oxy, phosphoro, flo, va clo, nhu, nhung khong chi
gi¢i han 6, 2H (dotori, D), 3H (triti), !'C, 13C, *C, BN, I8F, 31p, 32p, 35§, 36C], va
1251, Trir khi duge néu theo cach khac, khi mét vi tri duge ky hidu cu thé 1a "H"
hozic "hydro", thi vi tri d6 dugc hiéu 1 c6 nguyén tir hydro & ndng d6 du thira cia
né trong tw nhién trong dugc phim dong vi hodc cac ddng vi clia n6, nhu dotori (D)
hoic triti (*H). Mot sb hop chét theo sang ché dugc danh ddu ddng vi (vi du, hop
chat duge danh déi bang 3H va '4C) ¢6 thé duoc st dung trong thir nghiém phan b
hop chét trong mo. Chét dong vi duoc triti hoa (nghia 13, 3H) va cacbon-14 (nghia
13, 1C) ¢6 thé duoc sir dung vi ching d& didu ché va phat hién. Hon nita, viée thé
béng chat déng vi ning hon nhu dotori (nghia 13, 2H) ¢6 thé tao ra mot sb thuat loi
vé mit diéu tri do d6 6n dinh chuyén héa 16n hon (vi du, thdi gian ban hiy in vivo
gia ting hodc nhu cau vé lidu luong giam) va do d6 c¢6 thé dugc wu tién trong mot
s6 truong hop. N6i chung, hop chét theo sang ché dwoc danh déu ddng vi c6 thé
dugc didu ché bang cac phuong phap dudi ddy tuong tu nhu cac phuong phap duge
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thé hién trén cac So dd va trong phan Vi du thyc hién sang ché dudi day, bang cach
ding chit phan tng duoc danh ddu ddng vi thay cho chit phan tng khong duogc
danh dau ddng vi.

Téng qudt

Séng ché dé cap dén hop chit c6 cong thuc I va tit ca cac cong thic phu,
hop chat nhu duge thé hién trong phin yéu cdu bao hd, va hop chét dugc md ta &
day 1a chat didu bién protein kinaza, vi du nhung khéng chi giéi han &, hop chét 1a
chit diéu bién it nhét mot kinaza dugc chon tir nhom bao g6m ABLI1, ABL2, ACK,
ADRBKI, AKT1, AMPK_ A2, A-RAF, ARKS, Aurora_ A-C, BMX, CDC42_BPA,
CAMKZ2A, CDKS5_p35, CSF1R, DYRKI1B, EPHAS, EPHAS8, EPHB4, FES, FLT3,
FYN, GSK38, JAK1, KDR, KIT, MAP4K2, MAPK3, MARK2, MARK4, MATK,
MET, MINKI1, NEK1, NEK2, PAK3, PAK6, PDGFRb, PHKG1, PKC beta I,
PKC beta II, PKC_delta, PKC gama, PKC zeta, SRC, STK24, STK4,
ACVRIB_(ALK4), ADRBK2 (GRK3), AKT2 (PKBb), AKT3 (PKBg), ALK,
AMPK_A1/B1/G1, ARKS, ASK1, AXL, BRSK1 (SADI1), BrSK2, BTK, CAMK1,
CAMKI1D, CAMK2A, CAMK2B, CAMK2D, CaMKldelta, CaMKIIbeta,
CaMKlIldelta, CaMKIIgama, CDC42 BPB, CDKI1/XyclinB, CDK2/XyclinA,
CDK2/xyclinE, CDK3/xyclinE, CDKS5 p25, CDK6/xyclinD3,
CDK7/XyclinH/MNAT1, CDK9/XyclinTl, CHEKI1, CHEK2, CKldelta,
CKlgamal, CKlgama2, CKlgama3, CK2alpha2, CLKI1, CLK2, CLK3,
CSNKI1A1, CSNK1D, CSNKI1E, CSNK1G1, CSNK1G2, CSNK1G3, CSNK2A1,
CSNK2A2, DAPK1, DAPK2, DAPK3 (ZIPK), DCAMKL2 (DCK2), DDR2,
DMPK, DRAK1, DYRKI1A, DYRK2, DYRK3, DYRK4, EEF2K, EGFR, EPHALI,
EPHA2, EPHA3 EPHA4, EphA7, EPHB1, EPHB2, EPHB3, ERBB2, ERBB4,
FER, FGFR1, FGFR2, FGFR3, FGFR4, FLT1, FLT4, FRAP1,GCK, GRK4,
GRKS, GRK6, GRK7, GSK3A, GSK3B, Haspin, HCK, Hck hoat hda, HIPK,
HIPK2, HIPK3, HIPK4, IGF1R, IGF-1R-hoat héa, IKBKB, IKBKE, IKKalpha,
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IKKbeta, INSR, INSRR, IR-hoat hoéa, IRAKI1, IRAK4, ITK, JAK2,
JAK2 JH1 JH2, JAK3, JNKlalphal, JNK2alpha2, Lck-hoat héa, LIMK1, LKBI,
LOK, LTK, MAP2K1, MAP2K2, MAP2K6, MAP3K8, MAP3K9, MAP4K4,
MAPK1, MAPK10, MAPK11, MAPKI12, MAPKI13, MAPKI14, MAPK2,
MAPKS, MAPK9, MAPKAPK2, MAPKAPK3, MAPKAPKS, MARK1, MARK3,
MELK, MERTK, MKK 7beta, MLCK, MRCKalpha, MRCKbeta, MST1R, MST4,
mTOR/FKBP12, MUSK, NEK3, NEK4, NEK6, NEK7, NEK9, NLK, NTRKI,
NTRK2, NTRK3, PAK2, PAK4, PAK7 (KIAA1264), PAR-1Balpha, PASK,
PDGFRalpha, PDGFRbeta, PDK1, PHKG2, PhKgama2, PIK3CA/PIK3RI1,
PIK3CG,) PIM1, PIM2, Pim-3, PKBalpha, PKBbeta, PKBgama, PKCalpha,
PKCbetal, PKCbetall, PKCdelta, PKCepsilon, PKCeta, PKCgama, PKCiota,
PKCmu, PKCtheta, PKCzeta, PKGlalpha, PKGlbeta, PKNI1, PLK2, PLK3,
PRK2, PRKACA, PRKCA, PRKCE, PRKCH, PRKCI, PRKCN, PRKCQ, PRKDI1,
PRKD2, PRKG1, PRKG2, PRKX, PTK2, PTK2B, RET, RIPK2, ROCK1, ROCK2,
ROS1, RPS6KA1, RPS6KA2, RPS6KA3, RPS6KA4, RPS6KAS, RPS6KAG,
RPS6KB1, SGK, SGK2, SGKL, SIK, SNF1LK2, Snk, SRPK1, SRPK2, STK22B,
STK22D, STK23, STK25, STK3, STK33, SYK, TAK1, TAO3, TAOK2, TBKI,
Tec activated, TEK, TLK2, Txk, TYK2, TYRO3, ULK2, ULK3, VRK2, WNK2,
WNK3, va ZAP70 va viéc sit dung céc hop chét nay trong diéu tri bénh hodc tinh
trang bénh ly. Theo mdt s6 phuong 4n, kinaza cé d6 @c ché it hon 20% & ndng d6

1uM. Theo cac phwong 4n khac, kinaza c6 d6 trc ché it hon 10% & ndng do 1pM.
Hop chdt

Theo mét khia canh, sang ché d& xuét hop chét c6 cong thic (I):
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va mudi, hydrat, solvat, tautome va chat dong phan dugc dung cua né; trong dé cac

nhém thé 12 nhu dugc xac dinh trong phan Béan chét k§ thuét cta sang ché.

Theo mot s& phuwong an ctia hop chét c6 cong thire (I), Y! 14 nhu duge xé4c
dinh trong phan Béan chét k¥ thuat ciia sang ché. Toan bd cac nhdém thé khac trong
cdng thirc (I) 1 nhu dugc x4c dinh theo phurong 4n bat ky trong s6 cac phuong an
duoc mo ta & day. Theo mot s6 phuong an dugc uu tién, hop chéit ¢6 trong luong
phan tir duéi 600, t&t hon nita 14 hop chét c¢6 trong lwong phan tir dudi 550. Theo

phuong 4n dugc wu tién khac, hop chat c6 trong lwong phén tir dudi 500.

Theo mét s& phuong 4n ciia hop chét cé cong thire (I), Y! 1a CN, halogen, -
OH, Cis alkyl, Ci.¢ alkoxy, Csxycloalkyl, Ci.s haloalkyl, Ci haloalkoxy, aryl
hoic heteroaryl, trong d6 phan béo hoic thom ctia mdi nhém Y! ddc 1ap tuy y duoc
thé bang tir 1 &én 5 nhom thé R!; mbi nhém R! dc 14p duge chon tir Ci.g alkyl, Ciug
alkoxy, Ci-s haloalkyl, Ci.¢ haloalkoxy, Cs.g xycloalkyl, Cs.g xycloalkyl-Cis-alkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl, heteroxycloalkyl, heteroxycloalkyl-Ci-4
alkyl hoac —R?, trong d6 R* dugc chon tir halogen, -CH=CH>, -CN, -OH, -NH>, -
NO,, -C(O)OH, -C(S)OH, -C(O)NH, -C(S)NH., -S(O)NH., -NHC(O)NHa,
-NHC(S)NH,, -NHS(O)2NHz, -C(NH)NH, -OR®, -SRP, -OC(O)R’, -OC(S)R®,
-C(O)R®, -C(S)R®, -C(O)OR®, -C(S)ORY, -S(O)RP, -S(O)Rb, -C(O)NHR®,
-C(S)NHR?®, -C(O)NRPR®, -C(S)NRPR?, -S(0),NHR®, -S(0).NR"RP, -C(NH)NHR?®,
-C(NH)NRPR®, -NHC(O)R?, -NHC(S)R®, -NRPC(O)RP, -NRPC(S)R®, -NHS(O):R?,
-NRPS(O)2R®, -NHC(O)NHR’, -NHC(S)NHRP, -NRPC(O)NH,, -NR’C(S)NH>,
NRPC(O)NHR®,  -NRPC(S)NHR’,  -NHC(O)NRPR®,  -NHC(S)NR'RY,
-NRPC(O)NRPR®, -NRPC(S)NR'R®, -NHS(0).NHR?®, -NRPS(0)>NH>,
-NR°S(0)2NHRP, -NHS(0):NRPR®, -NR"S(O);NRPR’, -NHR" hodc -NRPR®, trong
d6 mdi nhém RP doc 1ap dugce chon tir nhém bao gébm Cisalkyl, halogen, -CN, Ci.
salkoxy, Cssxycloalkyl, Cs.gxycloalkyl-Ci.4-alkyl, -OH, Ci.¢haloalkyl, Ci-
shaloalkoxy, aryl, aryl-Cisalkyl, heteroaryl va heteroarylalkyl; hoic hai nhém thé
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R® khi gén vé6i cling m6t nguyén tir ntio thi cing véi nguyén tir nito nay tao thanh
vong c6 tir 3 dén 8 canh c6 tir 0 dén 2 di nguyén tir bd sung 1a nguyén tir trong vong
duge chon tir N, O hoic S; trong d6 phan béo hodc thom cia R! tiy v duoc thé tiép
béng tr 1 dén 3 nhém dugc chon tir Ci alkyl, Ci.6 alkoxy, Ci.s haloalkyl, Ci
haloalkoxy, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heteroxycloalkyl,
heteroxycloalkyl-Ci.4alkyl hoic —R®, trong d6 mdi nhom Re doc 1ap duge chon tir
halogen, -CH=CH2, -CN, -OH, -NH,, -NO, -C(O)OH, -C(S)OH, -C(O)NH,
-C(S)NHz, -S(O)2NHz, -NHC(O)NH2, -NHC(S)NH>, -NHS(0):NH,, -C(NH)NH>,
-ORY, -SRY, -OC(O)RY, -OC(S)RY, -C(O)RY, -C(S)RY, -C(O)ORY, -C(S)ORY,
-S(O)RY, -S(O)RY, -C(O)NHRY, -C(S)NHRY, -C(O)NRRY, -C(S)NRIRY,
-S(O)2NHRY,  -S(0):NRYRY, -C(NH)NHRY, -C(NH)NRIRY, -NHC(O)RY,
-NHC(S)RY,  -NRIC(O)RY,  -NRIC(S)RY, -NHS(O)RY, -NRIS(O)RY,
-NHC(O)NHRY, -NHC(S)NHRY, -NRC(O)NHz, -NRUC(S)NHz, -NRI!C(O)NHRY,
-NRYC(S)NHRY, -NHC(O)NRYRY, -NHC(S)NRYRY, -NR!C(O)NRR¢,
-NRYC(S)NRIRY, -NHS(O),NHRSY, -NR?S(0)2NHa, -NRYS(0),NHRY,
-NHS(O):NRIRY, -NRIS(0):NRR¢ , -NHRY, Rf hodc -NRIRY, trong d6 mbi nhém
RY d¢c lap dugc chon tir Cis alkyl, arylalkyl, aryl, heteroaryl, heteroarylalkyl,
xycloalkyl, xycloalkylalkyl, heteroxycloalkyl ho#c heteroxycloalkylalkyl; va trong
d6 phan thom ciia R! tiy y dugc thé bang tir 1 dén 3 nhém thé doc 1ap dugc chon tir
R¢, trong d6 R® dugc chon tir nhdém bao g@)m halogen, -CH=CH_, -CN, -OH, -NH>,
-NO2, -C(O)OH, -C(S)OH, -C(O)NHa, -C(S)NH2, -S(O):NHz, -NHC(O)NHoa,
-NHC(S)NH2, -NHS(O):NH», -C(NH)NH2, -ORf, -SRf, -OC(O)Rf, -OC(S)Rf,
-C(O)Rf, -C(S)Rf, -C(O)OR!, -C(S)ORf, -S(O)Rf, -S(O):R!, -C(O)NHR
-C(S)NHR{, -C(O)NRRY, -C(S)NR'R, -S(0),NHR, -S(O),NRR{, -C(NH)NHR,
-CANH)NRRY, -NHC(O)Rf, -NHC(S)Rf, -NRIC(O)Rf, -NRC(S)Rf, -NHS(O):R’,
-NRS(O)Rf, -NHC(O)NHRf, -NHC(S)NHRf, -NRC(O)NH,, -NRIC(S)NH.,
-NRC(O)NHR, -NRIC(S)NHR, -NHC(O)NR'R, -NHC(S)NRRY,
-NRIC(O)NR'Rf, -NRC(S)NRR, -NHS(O):NHR, -NRfS(O)>NH>,
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"NRfS(0),NHR’, -NHS(0);NRRf, -NRfS(O);NRR! , -NHR', -NRRf va R!, trong
d6 Rf 1a Ciealkyl hodc aryl; hodc hai nhém R! lién ké trén vong aryl hoic
heteroaryl cling v6i céc nguyén tir ma chiing duge gin vao tao thanh vong c6 5
hoic 6 canh c6 tir 0 dén 2 di nguyén tir bd sung duge chon tir N, O hodc S, tuy y
duoc thé bang tir 1 d&n 3 nhom thé RY hodc Re. Trong mdt s trudng hop, Rf 1a Ci.
salkyl. Trong céc trudng hop khac, Rf 13 aryl, nhu phenyl. Tét ca cac bién Y2, Q, Z
khac trong cong thuc (I) va R4, R3, RS, R7 va R® 1a nhu duogc xé4c dinh theo phuong

an bat ky trong sb cac phuong 4n duge mo ta & day.

Theo mét sb phuong an ciia hop chét cé cong thire (I), Y! 13 nhom aryl hodc
heteroaryl, trong d6 nhém heteroaryl c6 tir 1 dén 4 di nguyén tir 13 nguyén tir trong
vong dugce chon tir N, O hodc S; va trong d6 nhoém aryl hodc heteroaryl tuy y duoc
thé bang tir 1 d&n 3 nhom thé R!; hodc hai nhém R! 1ién k& trén vong phenyl hodc
naphtyl cling v&i céc nguyén tir ma chiing dwgc gin vao tao thanh vong c¢6 5 hodc 6
canh c6 tlr 0 dén 2 di nguyén tir bd sung dugc chon tir N, O hodc S, tiy y duoc thé
béng tir 1 dén 3 nhém thé RY. Theo céc phuong 4n khac, Y! 1a CN, halogen, -OH,
C16 alkyl, Ci. alkoxy, Cishaloalkyl hoic Ci.shaloalkoxy. Trong mdt sd trudng
hop, Y' 1 phenyl, 1-naphtyl hodc 2-naphtyl, mdi nhém trong sé chung tiy y dugc
thé bang tir 1 dén 3 nhém R!. Trong c4c trudong hop khac, Y! 1a phenyl, 1-naphtyl
hoic 2-naphtyl, mdi nhém trong sb ching tily y duoc thé bang tir 1 dén 3 nhém Re.
Trong céac truong hop khéac, Y! 1a phenyl, 1-naphtyl hodic 2-naphtyl, mdi nhém
trong sd ching tiy ¥ duoc thé bing tir 1 dén 3 nhém RP. Trong céc trudng hop
khéc, Y! 1a phenyl, 1-naphtyl hodc 2-naphtyl, mdi nhém trong s chiing tly y duoc
thé bang tir 1 d&n 3 nhém Re. Trong c4c trudng hop khac, Y! 13 phenyl, 1-naphtyl
ho#c 2-naphtyl, mdi nhém trong s6 ching tiy y duoc thé bang tir 1 dén 3 nhom RY.
Trong céc trudng hop khéac, Y' 1a phenyl, 1-naphtyl hodc 2-naphtyl, mdi nhom
trong sd chiing tiy ¥ duoc thé bang tir 1 &n 3 nhém Re. Trong céc trudng hop
khéc nita, Y! 1 phenyl, 1-naphtyl hoic 2-naphtyl, mdi nhém trong sé chung tuy ¥
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dugc thé bang tir 1 dén 3 nhém R®. Trong mot sb trudng hop, Y! 14 phenyl, 1-
naphtyl hodc 2-naphtyl, 1a F, Cl, Br, I, -CN, -OH, -CF3, NH», CF30-, CHs-, CH30,
-NOz, xyclopropyl, xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino,
1-xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl,  axetamido, 1-xyclopropyletyl, = 2-xyclopropyletyl, 1-
xyclopropyletylamino, 2-xyclopropyletylamino hozc 1-hydroxy-1-metyletyl hoic
metylcarbamoyl. Tat ca céc bién Y2, Q, Z khac trong cong thire (I) va R, R, RS,
R7 va R® 13 nhu dugc x4c dinh theo phuong 4n bét ky trong sd cic phuong 4n dugc
mo ta ¢ day.

Theo mét s6 phuong 4n ciia hop chdt c6 cong thuc (), Y! 1a 1H-4-
benzotriazolyl, 1H-5-benzotriazolyl, 1H-4-benzimidazolyl, 1H-5-benzimidazolyl,
1H-4-indazolyl, 1H-5-indazolyl, 1H-6-indazolyl, 1H-7-indazolyl, 1H-4-indolyl,
1H-5-indolyl, 1H-6-indolyl, 1H-7-indolyl, 2-0x0-6-indolinyl, 2-oxo0-4-indolinyl, 2-
oxo-5-indolinyl, 2-0xo-7-indolinyl, 1,2-benzoxazol-4-yl, 1,2-benzoxazol-5-yl, 1,2-
benzoxazol-6-yl, 1,2-benzoxazol-7-yl, 1,3-benzoxazol-4-yl, 1,3-benzoxazol-5-yl,
1,3-benzoxazol-6-yl, 1,3-benzoxazol-7-yl, 1,2-benzothiazol-4-yl, 1,2-benzothiazol-
5-yl, 1,2-benzothiazol-6-yl, 1,2-benzothiazol-7-yl, 5-quinolinyl, 6-quinolinyl, 7-
quinolinyl, 8-quinolinyl, 5-isoquinolinyl, 6-isoquinolinyl, 7-isoquinolinyl, 8-
isoquinolinyl, ~ 5-xinnolinyl, 6-xinnolinyl, 7-xinnolinyl, 8-xinnolinyl, 5-
quinazolinyl, 6-quinazolinyl, 7-quinazolinyl, 8-quinazolinyl, 5-quinoxalinyl, 6-
quinoxalinyl, 7-quinoxalinyl, 8-quinoxalinyl, 4-indanyl, 5-indanyl, 5-tetralinyl, 6-
tetralinyl, 1,3-dihydroisobenzofuran-4-yl, 1,3-dihydroisobenzofuran-5-yl, 2,3-
dihydrobenzofuran-4-yl, 2,3-dihydrobenzofuran-5-yl, 2,3-dihydrobenzofuran-6-yl,

2,3-dihydrobenzofuran-7-yl, 1,3-dihydroisobenzothiophen-4-yl, 1,3-
dihydroisobenzothiophen-5-yl, 2,3-dihydrobenzothiophen-4-yl, 2,3-
dihydrobenzothiophen-5-yl, 2,3-dihydrobenzothiophen-6-yl, 2,3-

dihydrobenzothiophen-7-yl, 4-indolinyl, 5-indolinyl, 6-indolinyl, 7-indolinyl, 5-
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isocromanyl, 6-isocromanyl, 7-isocromanyl, 8-isocromanyl, S5-cromanyl, 6-
cromanyl, 7-cromanyl, 8-cromanyl, 2,3-dihydro-1,3-benzothiazo-4-yl, 2,3-dihydro-
1,3-benzothiazo-5-yl, 2,3-dihydro-1,3-benzothiazo-6-yl, 2,3-dihydro-1,3-
benzothiazo-7-yl, 2,3-dihydro-1,2-benzothiazo-4-yl, 2,3-dihydro-1,2-benzothiazo-
5-yl, 2,3-dihydro-1,2-benzothiazo-6-yl, 2,3-dihydro-1,2-benzothiazo-7-yl, 2,3-
dihydro-1,3-benzoxazol-4-yl, 2,3-dihydro-1,3-benzoxazol-5-yl, 2,3-dihydro-1,3-
benzoxazol-6-yl, 2,3-dihydro-1,3-benzoxazol-7-yl, 2,3-dihydro-1,2-benzoxazol-4-
yl, 2,3-dihydro-1,2-benzoxazol-5-yl, 2,3-dihydro-1,2-benzoxazol-6-yl, 2,3-dihydro-
1,2-benzoxazol-7-yl, 4-benzofuranyl, 5-benzofuranyl, 6-benzofuranyl, 7-
benzofuranyl, 4-benzothiophenyl, 5-benzothiophenyl, 6-benzothiophenyl hoac 7-
benzothiophenyl, mdi nhém trong sb chung tlly ¥ duoc thé bang tir 1 dén 3 nhém
thé R'; hodc tir 1 dén 3 nhém thé R hogc tir 1 dén 3 nhém thé R®; hogc tir 1 dén 3
nhém thé R¢; hogc tir 1 dén 3 nhom thé RY; hogc tir 1 dén 3 nhom thé RS tir 1 dén 3
nhém thé RY; hogc tir 1 dén 3 nhém thé dugc chon tit F, Cl, Br, I, -CN, -OH, -CF3,
NHz, CF30-, CH;3-, CH3O, -NO2, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hodc 1-hydroxy-1-metyletyl hodc metylcarbamoyl. Tat ca
céc bién Y2, Q, Z khéc trong cong thirc (I) va R4, R3, R®, R7 va R8 1a nhu dugc xéc

dinh theo phwong 4n bét k¥ trong s6 céc phuong 4n duge mé ta & day.

Theo mét sb phuong an, Y! 13 heteroaryl ¢6 5 hodc 6 canh, mbi nhém trong
sd chung tily y doc 1ap dugc thé bang tir 1 dén 3 nhém R!, trong d6 phan thom cua
R! tiy v dugc thé bing tir 1 dén 3 nhém thé doc 14p duge chon tir RS hodic hai
nhém R! lién ké trén vong phenyl hoidc naphtyl ciing v6i cac nguyén tir ma chung
duoc gén vao tao thanh vong c6 5 hodc 6 canh c6 tir 0 dén 2 di nguyén tir bd sung
duge chon tir N, O hodc S, tiy v duoc thé bing tir 1 dén 3 nhém thé RY. Tét ca cac
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bién Y2, Q, Z khéc trong cong thuc (I) va R4, RS, RE, R7 va R8 1a nhu duge xac dinh

theo phwong 4n bat ky trong sé cac phwong 4n dugc mé ta & day.

Theo mot sb phuong 4n ciia hop chét c6 cong thire (I), Y! 13 5-pyrimidinyl,
2-pyrimidinyl, 4-pyrimidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrazinyl, 2-
pyridazinyl, 3-pyridazinyl, 1-pyrolyl, 2-pyrolyl, 3-pyrolyl, 2-imidazolyl, 4-
imidazolyl, 1-pyrazolyl, 2-pyrazolyl, 3-pyrazolyl, 2-oxazolyl, 4-oxazolyl, 5-
oxazolyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, 3-isoxazolyl, 4-isoxazolyl, 5-
isoxazolyl, 3-isothiazolyl, 4-isothiazolyl, 5-isothiazolyl, 1,2,3-triazol-1-yl, 1,2,3-
triazol-2-yl, 1,2,3-triazol-3-yl, 1,2,3-triazol-4-yl, 1,2,3-triazol-5-yl, 1,2,4-triazol-1-
yl, 1,2,4-triazol-2-yl, 1,2,4-triazol-3-yl, 1,2,4-triazol-4-yl, 1,2,4-triazol-5-yl, 1-oxa-
2,3-diazol-4-yl, 1-oxa-2,3-diazol-5-yl, 1-oxa-2,4-diazol-3-yl, 1-oxa-2,4-diazol-5-yl,
1-oxa-2,5-diazol-3-yl, 1-oxa-2,5-diazol-4-yl, 1-thia-2,3-diazol-4-yl, 1-thia-2,3-
diazol-5-yl, 1-thia-2,4-diazol-3-yl, 1-thia-2,4-diazol-5-yl, 1-thia-2,5-diazol-3-yl, 1-
thia-2,5-diazol-4-yl, 1-tetrazolyl, 3-tetrazolyl, 1H-5-tetrazolyl, 3H-5-tetrazolyl, 2-
furanyl, 3-furanyl, 2-thiopenyl hozic 3-thiophenyl, mdi nhém trong s6 chung tuy y
duogc thé bang tir 1 dén 3 nhém thé R!; hodc tir 1 dén 3 nhom thé R?; hodic tir 1 dén
3 nhém thé R®; hogc tir 1 dén 3 nhém thé RS; hodc tir 1 dén 3 nhom thé RY; hodc tir
1 dn 3 nhém thé RS tir 1 dén 3 nhém thé R hogc tir 1 dén 3 nhom thé dugc chon
ta F, Cl, Br, I, -CN, -OH, -CF3;, NHz, CF30-, CH3-, CH30, -NO,, xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, 1-xyclopropyletyl,  2-xyclopropyletyl, 1-
xyclopropyletylamino, 2-xyclopropyletylamino, 1-hydroxy-1-metyletyl,
metylcarbamoyl, 1-carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-
metoxycacbonylxyclopropyl, = 1-xyanoisopropyl,  1-hydroxyxyclopropyl, 1-
hydoxyisopropyl, xyclobutoxy, xyclopentoxy, xycloheyloxy, 4-morpholino, 4-
hydroxypiperidinyl,1-  piperidinyl, piperazinyl, 4-metylpiperazinyl, 4-t-
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butoxycacbonylpiperazinyl, azetidinyl, pyrolidinyl, xyclopropylcarbamoyl, 5-
metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-oxadiazol-2yl, 5-dimetylamino-1,3,4-
oxadiazol-2yl hodc 5-metylamino-1,3,4-thiadiazol-2-yl. Tét ca céc bién Y2, Q, Z
khac trong cdng thite (I) va R4, R, RS, R7 va R® 1a nhu duoc x4c dinh theo phuong

an bat ky trong s cac phuong an dugc mo ta & day.

Theo médt s6 phuong 4n cta hop chét c6 cong thie (I), Y! dugc chon tir
nhém bao gdm 4-pyrimidinyl, 5-pyrimidinyl, 2-pyrazinyl, 2-thiazolyl, 4-thiazolyl,
5-thiazolyl, 2- thiophenyl, 3-thiophenyl, 2-amino-quinazolin-5-yl, 2-amino-
quinazolin-6-yl, 2-amino-quinazolin-6-yl, = 2-amino-quinazolin-7-yl, 2-amino-
quinazolin-8-yl, 2-ox0-6-indolinyl, 2-ox0-4-indolinyl, 2-ox0-5-indolinyl, 2-0x0-7-
indolinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 1H-indazol-4-yl, 1H-indazol-5-yl, 1H-
indazol-6-yl va 1H-indazol-7-yl, mbi nhém trong sd chung duoc thé bang tir 1 dén
2 nhém thé doc 1ap dugce chon tr F, Cl, Br, I, -CN, -OH, -CF3, NH,, CF30-, CH;-,
CH30, C:HsO-, -NO2, xyclopropyl, xyclopropylmetyl, xyclopropylamino,
xyclopropylmetylamino, I-xyanoxyclopropyl, 1-carboxyxyclopropyl, 1-
carbamoylxyclopropyl, 1-metoxycacbonylxyclopropyl, 1-xyanoisopropyl, 1-
hydroxyxyclopropyl, 1-hydoxyisopropyl, xyclobutoxy, xyclopentoxy,
xycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1- piperidinyl, piperazinyl, 4-
metylpiperazinyl, 4-t-butoxycacbonylpiperazinyl, azetidinyl, pyrolidinyl,
xyclopropylcarbamoyl, 5-metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-oxadiazol-2yl,
5-dimetylamino-1,3,4-oxadiazol-2y], 5-metylamino-1,3,4-thiadiazol-2-yl,
metylamino  metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hozc 1-hydroxy-1-metyletyl. Tét ca céc bién Y2, Q, Z khéc
trong cong thirc (I) va R*, R3, RS, R7 va R? 1a nhu duogc xac dinh theo phuong 4n

bét ky trong s& cac phuong 4n duge mo ta & day
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Theo cic phuong 4an khic vé& hop chit c6 cong thuc (I), Y! 13 1-
benzotriazolyl, 1-benzimidazolyl, 1H-2-benzimidazolyl, 1-indazolyl, 1H-3-
indazolyl, 1-indolyl, 1H-2-indolyl, 1H-3-indolyl, 1,2-benzoxazol-3-yl, 1,3-
benzoxazol-2-yl, 1,2-benzothiazol-3-yl, 1,3-benzothiazol-2-yl, 2-quinolinyl, 3-
quinolinyl, 4-quinolinyl, 1-isoquinolinyl, 3-isoquinolinyl, 4-isoquinolinyl, 3-
xinnolinyl, 4-xinnolinyl, 2-quinazolinyl, 4-quinazolinyl, 2-quinoxalinyl, 2-
benzofuranyl, 3-benzofuranyl, 2-benzothiophenyl hodc 3-benzothiophenyl, mdi
nhém trong sb ching tiy y duoc thé bing tir 1 dén 3 nhém thé R!; hosc tir 1 dén 3
nhém thé R?; hodic tir 1 dén 3 nhom thé RP; hodic tir 1 dén 3 nhém thé R hoidc tir 1
dén 3 nhém thé RY; hoidc tir 1 dén 3 nhom thé Re; tir 1 dén 3 nhém thé RE; hodc tir 1
dén 3 nhém thé duge chon tir F, CL, Br, I, -CN, -OH, -CF3;, NH,, CF30-, CHs-,
CH;30, -NO,, xyclopropyl, xyclopropylmetyl, xyclopropylamino,
xyclopropylmetylamino,  1-xyanoxyclopropyl, = metylamino, dimetylamino,
metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, 1-xyclopropyletyl, 2-
xyclopropyletyl, 1-xyclopropyletylamino, 2-xyclopropyletylamino, 1-hydroxy-1-
metyletyl, metylcarbamoyl, 1-carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-
metoxycacbonylxyclopropyl, 1-xyanoisopropyl, = 1-hydroxyxyclopropyl, 1-
hydoxyisopropyl, xyclobutoxy, xyclopentoxy, xycloheyloxy, 4-morpholino, 4-
hydroxypiperidinyl,1-  piperidinyl, piperazinyl, 4-metylpiperazinyl, 4-t-
butoxycacbonylpiperazinyl, azetidinyl, pyrolidinyl, xyclopropylcarbamoyl, 5-
metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-oxadiazol-2yl, 5-dimetylamino-1,3,4-
oxadiazol-2yl hodc 5-metylamino-1,3,4-thiadiazol-2-yl. T4t ca cac bién Y2, Q, Z
khéc trong cong thie (I) va R, R, R®, R7 va R® 1a nhu dugc xac dinh theo phuong

an bét ky trong s cac phuong an duge mé ta & dy.

Theo mot s6 phuong 4n ctia hop chét ¢é cong thire (I), Y! duoce chon tir:
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s , Mo , hodc % , moi nhém
trong sd chung ty ¥ duoc thé bang tir 1 dén 3 nhém thé R!; hoic tir 1 dén 3 nhom
thé R, hozic tir 1 dén 3 nhom thé RY; hodc tir 1 dn 3 nhom thé R®; hodc tix 1 dén 3
nhém thé RY; hodc tir 1 dén 3 nhom thé Re; tir 1 dén 3 nhom thé RE; hodc tir 1 dén 3
nhém thé dugc chon tir F, Cl, Br, I, -CN, -OH, -CF3, NH,, CF30-, CH3-, CH;O0, -
NO2, xyclopropyl, xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino,
1-xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido,  1-xyclopropyletyl,  2-xyclopropyletyl,  1-
xyclopropyletylamino, 2-xyclopropyletylamino, 1-hydroxy-1-metyletyl,
metylcarbamoyl, 1-carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-
metoxycacbonylxyclopropyl, = 1-xyanoisopropyl,  1-hydroxyxyclopropyl, 1-
hydoxyisopropyl, xyclobutoxy, xyclopentoxy, xycloheyloxy, 4-morpholino, 4-
hydroxypiperidinyl,1-  piperidinyl, piperazinyl, 4-metylpiperazinyl, 4-t-
butoxycacbonylpiperazinyl, azetidinyl, pyrolidinyl, xyclopropylcarbamoyl, 5-
metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-oxadiazol-2yl, 5-dimetylamino-1,3,4-
oxadiazol-2yl hodc 5-metylamino-1,3,4-thiadiazol-2-yl, trong d6 duong luon séng
thé hién diém gin vao phan con lai ctia phan tr. Ky hiéu o6 nghia Y! c6 thé
duogc gén vao phin con lai ciia phén tir tai vi tri bat ky trong s6 céc vi tri sn ¢6 cla

P AN

nhém Y! néu trén. Vidy, ° s f s nghia 14 bao gém 1-indolizinyl, 2-indolizinyl,

3-indolizinyl, 4-indolizinyl, 5-indolizinyl, 6-indolizinyl, 7-indolizinyl, va 8-
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indolizinyl (nghia 14, nhom thé c6 th & vitri 1, 2, 3, 5, 6, 7 hodc 8 cla vong

indolizin).

Theo mét sé phuong 4n ctia hop chat cé cong thic (I), Y! duge chon tir:

I/j/\k}) | = H> I N H‘N TN O‘N I/\IN\ 'gm
Tty 10 gl T ey TRy

N b N b N b 9 b
EH EAN % O N NS, N
| , L - g L - L - L N -_l \
%\N/ N gKN/ N/>, ?kNx 2 %kN/ J §kN/ N %KN/ S>,
H
XS XS A Xx—N X0 N
4.0 30 il Ny 3 N4 N30 )
% |I\ “ N/>’ % lKN/ , § I\N/ IS , % KN/ N/ , g KN/ N/ , g KN/ O/ ’
|\ S, TN N‘
e LN

NZ N hodc NS | mdi nhém trong s6 chiing tly ¥ duoc thé bang tir 1
dén 3 nhom thé R!; hodc tir 1 dén 3 nhom thé R hoidc tir 1 dén 3 nhém thé RY;
hodc tir 1 dén 3 nhom thé R; hodc tir 1 dén 3 nhom thé RY; hosc tir 1 dén 3 nhom
thé Re; tir 1 dén 3 nhom thé RE; hodc tir 1 dén 3 nhém thé duge chon tir F, CL, Br, I,
-CN, -OH, -CF3, NH», CF30-, CHs-, CH30, -NO2, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino, 1-hydroxy-1-metyletyl, metylcarbamoyl, 1-
carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-metoxycacbonylxyclopropyl, 1-
xyanoisopropyl,  1-hydroxyxyclopropyl,  1-hydoxyisopropyl,  xyclobutoxy,
xyclopentoxy, xycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1- piperidinyl,
piperazinyl, 4-metylpiperazinyl, 4-t-butoxycacbonylpiperazinyl, azetidinyl,
pyrolidinyl, xyclopropylcarbamoyl, 5-metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-
oxadiazol-2yl, 5-dimetylamino-1,3,4-oxadiazol-2yl hodc 5-metylamino-1,3,4-

thiadiazol-2-yl, trong d6 dudng luon séng cho biét diém gén vao phén con lai cia
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phén tir. Ky hiéu *g" c¢6 nghia Y! ¢6 thé duoc gin vao phan con lai ciia phén tir tai

vi tri bat ky trong s cac vi tri sin c6 cia nhém Y! néu trén. Vi duy,
$ el 7\ H1
P /2
5 1
Ve nghia 1a bao gom 1H-pyrolo[3,2-b]pyridin-1-yl, 1H-pyrolo[3,2-

b]pyridin-2-yl, 1H-pyrolo[3,2-b]pyridin-3-yl, 1H-pyrolo[3,2-b]pyridin-5-yl, 1H-
pyrolo[3,2-b]pyridin-6-yl va 1H-pyrolo[3,2-b]pyridin-7-yl (nghia 13, nhém thé c6
thé & vi tri 1, 2, 3, 5, 6, hodc 7 trén vong pyrolo[3,2-b]pyridin). T4t ca cac bién Y2,
Q, Z khac trong cong thuc (I) va R4, R3, RS, R7 va R® 1a nhu dugce xé4c dinh theo

phuong 4n bat ky trong sé cac phwong an duge mo ta & day.

Theo mét s6 phuong an ctia hop chét c6 cong thire (1), Y! dugc chon tir:

H H H
DUESVEISURISHRISEI P,
-g— -9 / -%—..— -g—, -gT N\/
N\ Z / N\N/ N N\N/ Y N\N/ Y N\N/ O N ”

N b b b b b b
T TN e X0 A S x—N
%— N30 > 4L 30 Ny st NS N
NN L T R N AN N LD
H, N N s N s N 0 s N s N S H
S S H 0] N
HY WD WD 0 KU HE T
N\N/ N ’ N\N/ ’ N\N/ s ’ N\N/ N , N\N/ N , N\N/ o ,
XS, x—N
%Wh 7z N -g—N_l pZ N ‘ .
"N~ "N Jhodc * °NT TS |, moi nhdm trong sO ching tuy y duoc thé bang tir 1

dén 3 nhém thé R'; hode tir 1 dén 3 nhom thé R hodc tir 1 dén 3 nhém thé R®;
hozc tir 1 dén 3 nhém thé RS hodc tir 1 dén 3 nhém thé RY: hodc tir 1 dén 3 nhém
thé Re; tir 1 dén 3 nhom thé Rf; hodic tir 1 dén 3 nhém thé duoc chon tit F, C, Br, I,
-CN, -OH, -CF3, NHz, CF30-, CH3-, CH30, -NO2, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino, 1-hydroxy-1-metyletyl, metylcarbamoyl, 1-
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carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-metoxycacbonylxyclopropyl, 1-
xyanoisopropyl,  1-hydroxyxyclopropyl,  1-hydoxyisopropyl,  xyclobutoxy,
xyclopentoxy, xycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1- piperidinyl,
piperazinyl, 4-metylpiperazinyl, 4-t-butoxycacbonylpiperazinyl, azetidinyl,
pyrolidinyl, xyclopropylcarbamoyl, 5-metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-
oxadiazol-2yl, 5-dimetylamino-1,3,4-oxadiazol-2yl hoac 5-metylamino-1,3,4-
thiadiazol-2-yl, trong d6 dudng luon séng cho biét diém gén vao phan con lai cla
phén tir. Ky hiéu _g_ c6 nghia Y ¢6 thé dugc gin vao phan con lai ctia phan tir tai

vi tri bat ky trong s6 cac vi tri san ¢4 cua nhom Y' néu trén. Vi du,

1 nghia 13 bao gém SH-pyrolo[3,2-c]pyridazin-3-yl, 5H-pyrolo[3,2-
c]pyridazin-4-yl, 5H-pyrolo[3,2-c]pyridazin-5-yl, SH-pyrolo[3,2-c]pyridazin-6-yl,
5H-pyrolo[3,2-c]pyridazin-7-yl (nghia 13, nhém thé c6 thé & vi tri 3, 4, 5, 6, hodc 7
trén vong SH-pyrolo[3,2-c]pyridazin). T4t ca cac bién Y2 Q, Z khac trong cong
thire (I) va R4, R3, RS, R7 va R?® 1a nhu duge x4c dinh theo phuong an bét ky trong

sO cac phuong 4n dugc mo ta & day.

Theo mét s6 phwong 4n ctia hop chét ¢6 cong thire (1), Y! duge chon tir:

H
x—N Xx—Q XN S NTTSN
TSRS R SRS R Su iR B0

2 b

N N X S\ N N
IO SR SVEISON SO RS
NN \ \/ / \ §\N/ 7, %KN/ S,

S xS A N\ XA X N\
H L0 HD D #4010
S
HE L € L0

N N

nhém thé Rl; hodc tir 1 dén 3 nhoém thé R?; hodc tir 1 dén 3 nhom thé RP; hodc tir 1

', mdi nhém trong s6 ching tiy y duoc thé bang tir 1 dén 3
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dén 3 nhom thé RS hodc tir 1 dén 3 nhom thé RY; hodic tir 1 dén 3 nhom thé Re; tir 1
dén 3 nhom thé R hodc tir 1 dén 3 nhom thé duge chon tir F, CL, Br, I, -CN, -OH, -
CF3, NH;, CF30O-, CHs-, CH30O, -NO2, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino, 1-hydroxy-1-metyletyl, metylcarbamoyl, 1-
carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-metoxycacbonylxyclopropyl, 1-
xyanoisopropyl,  1-hydroxyxyclopropyl, = 1-hydoxyisopropyl,  xyclobutoxy,
xyclopentoxy, xycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1- piperidinyl,
piperazinyl, 4-metylpiperazinyl, 4-t-butoxycacbonylpiperazinyl, azetidinyl,
pyrolidinyl, xyclopropylcarbamoyl, 5-metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-
oxadiazol-2yl, 5-dimetylamino-1,3,4-oxadiazol-2yl hodc 5-metylamino-1,3,4-

thiadiazol-2-yl, trong d6 dudng luon séng cho biét diém gén vao phan con lai cla

phén tir. Ky hiéu _g_ c¢6 nghia Y! ¢6 thé duoc gén vao phan con lai ctia phan ti tai

vi tri bat ky trong s6 cac vi tri san c6 cua nhom Y! néu trén. Vi du,
4
H
3
¢ N.ﬁi”j
: U Vs
W

7

Y nghia 1a bao gdm S5H-pyrolo[3,2-c]pyrimidin-2-yl, 5H-pyrolo[3,2-

c]pyrimidin-4-yl, SH-pyrolo[3,2-c]pyrimidin-5-yl, SH-pyrolo[3,2-c]pyrimidin-6-yl
va 5H-pyrolo[3,2-c]pyrimidin-7-yl (nghia 14, nhém thé c6 thé & vi tri 2, 4, 5, 6,
hodc 7 trén vong SH-pyrolo[3,2-c]pyrimidin). Tt ca céc bién Y2, Q, Z khac trong
cong thie (I) va R4, R3, RS, R7 va R® 13 nhu duogc x4c dinh theo phuong an bt ky

trong sO céc phuong an dugc mo ta & day.

Theo mot sb phwong 4n ctia hop chét c6 cong thire (I), Y! duge chon tir:
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N~ "N hoac N "N, mdi nhém trong s6 ching tily y duoc thé bang tir 1
dén 3 nhém thé R'; hogc tir I d&én 3 nhém thé R% hogc tir 1 dén 3 nhém thé RY;
hodc tir 1 dén 3 nhém thé RS hodc tir 1 dén 3 nhém thé RY; hodc tir 1 dén 3 nhém
thé R%; tir 1 dén 3 nhém thé R hodc tir 1 dén 3 nhém thé duge chon tit F, Cl, Br, I,
-CN, -OH, -CF3, NH», CF30-, CH3-, CH30, -NO», xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyls metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino, 1-hydroxy-1-metyletyl, metylcarbamoyl, 1-
carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-metoxycacbonylxyclopropyl, 1-
Xyanoisopropyl,  1-hydroxyxyclopropyl,  1-hydoxyisopropyl,  xyclobutoxy,
xyclopentoxy, Xxycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1- piperidinyl,
piperazinyl, 4-metylpiperazinyl, 4-t-butoxycacbonylpiperazinyl, azetidinyl,
pyrolidinyl, xyclopropylcarbamoyl, 5-metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-
oxadiazol-2yl, 5-dimetylamino-1,3,4-oxadiazol-2yl hodac 5-metylamino-1,3,4-

thiadiazol-2-yl, trong d6 dudng luon séng cho biét diém gén vio phan con lai cua

phén tr. Ky hiéu _g_ c6 nghia Y! ¢6 thé dwoc gin vao phan con lai ciia phén ti tai

vi tri bat ky trong sO0 cac vi tri sdan ¢d cua nhom Y'! néu trén. Vi du,

1 nghia 1a bao gdbm S5H-pyrolo[2,3-b]pyrazin-2-yl, SH-pyrolo[2,3-
b]pyrazin-3-yl, 5H-pyrolo[2,3-b]pyrazin-5-yl, SH-pyrolo[2,3-b]pyrazin-6-yl, 5H-
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pyrolo[2,3-b]pyrazin-7-yl, (nghia la, nhém thé c6 thé & vi tri 2, 3, 5, 6, hodc 7 trén
vong SH-pyrolo[2,3-b]pyrazin). Tét ca cac bién Y2, Q, Z khéc trong cong thic (I)
va R4, RS, RS, R7 va R?® 13 nhu duoc xac dinh theo phuong an bét ky trong s6 céc

phuong an dugc mo ta & day.

Theo mét s6 phuong 4n cia hop chit ¢ cong thic (I), Y! 13 CN, halogen, -
OH, Ci alkyl thy y dugc thé, Ci alkoxy tily y duogc thé, tiy ¥ duge thé Ci.
shaloalkyl, hozc tiy y dugc thé Ci.shaloalkoxy. Theo cac phwong 4n khéc, Y! 1a
CN, halogen, -OH, C1.6 alkyl, Ci.¢ alkoxy, Ci-shaloalkyl hodc Ci-shaloalkoxy, mdi
nhém trong sb chiing tiy ¥ dugc thé bang tir 1 dén 3 nhom thé R!; hosc tir 1 dén 3
nhém thé R?; hodc tir 1 dén 3 nhom thé RY; hodc tir 1 dén 3 nhom thé Re; hodc tir 1
dén 3 nhém thé RY; hogic tir 1 dén 3 nhém thé Re; tir 1 dén 3 nhém thé R hodc tir 1
dén 3 nhom thé duge chon tit F, Cl, Br, I, -CN, -OH, -CF3, NHa, CF30-, CH-,
CHzO, -NOo, xyclopropyl, xyclopropylmetyl, xyclopropylamino,
xyclopropylmetylamino,  1-xyanoxyclopropyl, = metylamino, dimetylamino,
metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido hodc metylcarbamoyl.
Theo mét s phuong 4n, Y! l1a CN, halogen, -OH, Ci alkyl, Cis alkoxy, Ci-
shaloalkyl ho#c Ci.chaloalkoxy. Theo cic phuong an khac, Y' 1a CN, Cl, Br, F, I, -
OH, -OCHj3, -CF3, hodc -OCF3, m&i nhém trong s chiing tity ¥ duoc thé bang tir 1
dén 3 nhom thé R!; hodc tir 1 dén 3 nhém thé R?; hodc tir 1 dén 3 nhom thé RY;
hodc tir 1 dén 3 nhém thé R®; hodc tir 1 dén 3 nhom thé RY; hodc tir 1 dén 3 nhom
thé RS; tir 1 dén 3 nhém thé R hogc tir 1 dén 3 nhém thé dugc chon tir F, Cl, Br, 1,
-CN, -OH, -CF3, NH;, CF30-, CHz-, CH30, -NO», xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino, 1-hydroxy-1-metyletyl, metylcarbamoyl, 1-
carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-metoxycacbonylxyclopropyl, 1-
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xyanoisopropyl,  1-hydroxyxyclopropyl,  1-hydoxyisopropyl,  xyclobutoxy,
xyclopentoxy, xycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1- piperidinyl,
piperazinyl, 4-metylpiperazinyl, 4-t-butoxycacbonylpiperazinyl, azetidinyl,
pyrolidinyl, xyclopropylcarbamoyl, S5-metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-
oxadiazol-2yl, 5-dimetylamino-1,3,4-oxadiazol-2yl hodc 5-metylamino-1,3,4-
thiadiazol-2-yl, Theo cac phuong an khac, Y' 1a CN, halogen, -OH, CHs, CH30-,
CF3, CF30, xyclopropyl hodic xyclopropylmetyl. Tt ca cac bién Y2 Q, Z khéc
trong cong thire (I) va R, R, RS, R7 va R3 1a nhu dugc x4c dinh theo phuong 4n

bat ky trong s cac phuong an duge mé ta & day.

Theo phuong 4n bt ky trong sb cac phuong 4n vé hop chét c6 cong thuc (1)
néu trén va dugc md ta & day, khi can thiét, mdi nhom R! doc 1ap duoc chon tir
halogen, -CN, -OH, -CF3;, CF30-, Ci.salkyl, Cisalkoxy, Cs.exycloalkoxy, -NO,
benzyl, phenyl, xyclopropyl, xyclopropylmetyl, 1-xyanoxyclopropyl, 1-
carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-metoxycacbonylxyclopropyl, 1-
Xyanoisopropyl,  1-hydroxyxyclopropyl,  1-hydoxyisopropyl,  xyclobutoxy,
xyclopentoxy, xycloheyloxy, Cisalkyl-1,2,4-oxadiazol-3-yl, 5-Ci.salkyl-1,3,4-
oxadiazol-2yl, 5-di(Ci-salkyl)amino-1,3,4-oxadiazol-2yl, 5-Ci.salkylamino-1,3,4-
thiadiazol-2-yl, xyclobutyl, xyclobutylmetyl, xyclopentyl, xyclopentylmetyl,
xyclohexyl, xyclohexymetyl, -OC(O)R®, -C(O)R®, -C(O)ORP, -NHC(O)R®, -
C(O)NHR®, -NHR® hoic -NRPRP. Trong mét sd truong hop, R! 1a F, Cl, Br, 1, -
CN, -OH, -CF;, NH2, CF3;O-, CH;-, CH;O, CoHsO-, -NO., xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, 1-carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-
metoxycacbonylxyclopropyl,  1-xyanoisopropyl,  1-hydroxyxyclopropyl, 1-
hydoxyisopropyl, xyclobutoxy, xyclopentoxy, xycloheyloxy, 4-morpholino, 4-
hydroxypiperidinyl,1-  piperidinyl, piperazinyl, 4-metylpiperazinyl, 4-t-
butoxycacbonylpiperazinyl, azetidinyl, pyrolidinyl, xyclopropylcarbamoyl, 5-
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metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-oxadiazol-2yl, 5-dimetylamino-1,3,4-
oxadiazol-2yl, 1,3,4-thiadiazol-2-yl, metylamino, dimetylamino, metylthio,
axetoxy, axetyl, metoxycacbonyl, axetamido, metylcarbamoyl, isopropyl, 1-
pyrolidinyl, 1-xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hoac 1-hydroxy-1-metyletyl.

Theo mdt s6 phuong 4n cta hop chit ¢ cong thirc (I), Y! dugc chon tix
nhém bao gbém S-pyrimidinyl, 2-pyrimidinyl, 4-pyrimidinyl, 2-metoxy-5-
pyrimidinyl, 2-metoxy-3-pyrimidinyl, 2-metoxy-4-pyrimidinyl, 4-metoxy-2-
pyrimidinyl, 4-metoxy-4-pyrimidinyl, 4-metoxy-5-pyrimidinyl, 5-metoxy-2-
pyrimidinyl, 5-metoxy-4-pyrimidinyl, 2-xyclopropyl-5-pyrimidinyl, 2-xyclopropy]-
3-pyrimidinyl, 2-xyclopropyl-4-pyrimidinyl, 4-xyclopropyl-2-pyrimidinyl, 4-
xyclopropyl-4-pyrimidiny], 4-xyclopropyl-5-pyrimidinyl, 5-xyclopropyl-2-
pyrimidinyl, 5-xyclopropyl-4-pyrimidinyl, 2-xyclopropylmetyl-5-pyrimidinyl, 2-

xyclopropylmetyl-3-pyrimidinyl, 2-xyclopropylmetyl-4-pyrimidinyl, 4-
xyclopropylmetyl-2-pyrimidinyl, 4-xyclopropylmetyl-4-pyrimidinyl, 4-
xyclopropylmetyl-5-pyrimidiny], 5-xyclopropylmetyl-2-pyrimidinyl, 5-

xyclopropylmetyl-4-pyrimidinyl, 2-metyl-5-pyrimidinyl, 2-metyl-3-pyrimidinyl, 2-
metyl-4-pyrimidinyl, 4-metyl-2-pyrimidinyl, 4-metyl-4-pyrimidinyl, 4-metyl-5-
pyrimidinyl, 5-metyl-2-pyrimidinyl, 5-metyl-4-pyrimidinyl, 2-halo-5-pyrimidinyl,
2-halo-3-pyrimidinyl, 2-halo-4-pyrimidinyl, 4-halo-2-pyrimidinyl, 4-halo-4-
pyrimidinyl, 4-halo-5-pyrimidinyl, 5-halo-2-pyrimidinyl, 5-halo-4-pyrimidinyl, 2-
(1-xyanoxyclopropyl)-5-pyrimidinyl, 2-(1-xyanoxyclopropyl)-3-pyrimidinyl, 2-(1-
xyanoxyclopropyl)-4-pyrimidinyl, 4-(1-xyanoxyclopropyl)-2-pyrimidinyl, 4-(1-
xyanoxyclopropyl)-4-pyrimidinyl, 4-(1-xyanoxyclopropyl)-5-pyrimidinyl, 5-(1-
xyanoxyclopropyl)-2-pyrimidinyl,  5-(1-xyanoxyclopropyl)-4-pyrimidinyl, 2
xyclopropylamino-5-pyrimidinyl, 2-xyclopropylamino-3-pyrimidinyl, 2-
xyclopropylamino-4-pyrimidinyl, 4-xyclopropylamino-2-pyrimidinyl, 4-
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xyclopropylamino-4-pyrimidinyl, 4-xyclopropylamino-5-pyrimidinyl, 5-
xyclopropylamino-2-pyrimidinyl, 5-xyclopropylamino-4-pyrimidinyl, 2-
dimetylamino-5-pyrimidinyl, 2-dimetylamino-3-pyrimidinyl, 2-dimetylamino-4-
pyrimidinyl, 4-dimetylamino-2-pyrimidinyl, 4-dimetylamino-4-pyrimidinyl, 4-
dimetylamino-5-pyrimidinyl, 5-dimetylamino-2-pyrimidinyl, 5-dimetylamino-4-
pyrimidinyl, = 2-xyano-5-pyrimidinyl, = 2-xyano-3-pyrimidinyl, = 2-xyano-4-
pyrimidinyl,  4-xyano-2-pyrimidinyl, = 4-xyano-4-pyrimidinyl, = 4-xyano-5-
pyrimidinyl, 5-xyano-2-pyrimidinyl, 5-xyano-4-pyrimidinyl, 2-triflometyl-5-
pyrimidinyl,  2-triflometyl-3-pyrimidinyl, = 2-triflometyl-4-pyrimidinyl,  4-
triflometyl-2-pyrimidinyl, 4-triflometyl-4-pyrimidinyl, 4- triflometyl-5-
pyrimidinyl,  5-triflometyl-2-pyrimidinyl, = 5-triflometyl-4-pyrimidinyl,  2-
triflometoxy-5-pyrimidinyl,  2-triflometoxy-3-pyrimidinyl, = 2-triflometoxy-4-
pyrimidinyl, 4-triflometoxy-2-pyrimidinyl, 4-triflometoxy-4-pyrimidinyl, 4-
triflometoxy-5-pyrimidinyl,  5-triflometoxy-2-pyrimidinyl,  5-triflometoxy-4-
pyrimidinyl, 2-hydroxy-5-pyrimidinyl, 2-hydroxy-3-pyrimidinyl, 2-hydroxy-4-
pyrimidinyl, 4-hydroxy-2-pyrimidinyl, 4-hydroxy-4-pyrimidinyl, 4-hydroxy-5-
pyrimidinyl, 5-hydroxy-2-pyrimidinyl, 5-hydroxy-4-pyrimidinyl, 2-amino-5-
pyrimidinyl,  2-amino-3-pyrimidinyl, = 2-amino-4-pyrimidinyl, = 4-amino-2-
pyrimidinyl, = 4-amino-4-pyrimidinyl, = 4-amino-5-pyrimidinyl, = 5-amino-2-
pyrimidinyl, 5-amino-4-pyrimidinyl, 2-metylamino-5-pyrimidinyl, 2-metylamino-
3-pyrimidinyl, 2-metylamino-4-pyrimidinyl, 4-metylamino-2-pyrimidinyl, 4-
metylamino-4-pyrimidinyl, 4-metylamino-5-pyrimidinyl, 5-metylamino-2-
pyrimidinyl, 5-metylamino-4-pyrimidinyl, 2-dimetylamino-5-pyrimidinyl, 2-
dimetylamino-3-pyrimidinyl, 2-dimetylamino-4-pyrimidinyl, 4-dimetylamino-2-
pyrimidinyl, 4-dimetylamino-4-pyrimidinyl, 4-dimetylamino-5-pyrimidinyl, 5-
dimetylamino-2-pyrimidinyl, = 5-dimetylamino-4-pyrimidinyl, = 2-axetamido-5-
pyrimidinyl, 2-axetamido-3-pyrimidinyl, 2-axetamido-4-pyrimidinyl, 4-axetamido-

2-pyrimidinyl, = 4-axetamido-4-pyrimidinyl, = 4-axetamido-5-pyrimidinyl,  5-
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axetamido-2-pyrimidinyl, 5-axetamido-4-pyrimidinyl, 2-metylthio-5-pyrimidinyl,
2-metylthio-3-pyrimidinyl, 2-metylthio-4-pyrimidinyl, 4-metylthio-2-pyrimidinyl,
4-metylthio-4-pyrimidinyl, 4-metylthio-5-pyrimidinyl, S5-metylthio-2-pyrimidinyl,
5-metylthio-4-pyrimidinyl, 2-axetoxy-5-pyrimidinyl, 2-axetoxy-3-pyrimidinyl, 2-
axetoxy-4-pyrimidinyl, 4-axetoxy-2-pyrimidinyl, 4-axetoxy-4-pyrimidinyl, 4-
axetoxy-5-pyrimidinyl, 5-axetoxy-2-pyrimidinyl, 5-axetoxy-4-pyrimidinyl, 2-
axetyl-5-pyrimidinyl, 2-axetyl-3-pyrimidinyl, 2-axetyl-4-pyrimidinyl, 4-axetyl-2-
pyrimidiny]l, 4-axetyl-4-pyrimidinyl, = 4-axetyl-5-pyrimidinyl, = 5-axetyl-2-
pyrimidinyl,  5-axetyl-4-pyrimidinyl, = 2-metoxycacbonyl-5-pyrimidinyl,  2-

metoxycacbonyl-3-pyrimidinyl, 2-metoxycacbonyl-4-pyrimidinyl, 4-
metoxycacbonyl-2-pyrimidinyl, 4-metoxycacbonyl-4-pyrimidinyl, 4-
metoxycacbonyl-5-pyrimidinyl, 5-metoxycacbonyl-2-pyrimidinyl, 5-
metoxycacbonyl-4-pyrimidinyl, 2-metylcarbamoyl-5-pyrimidinyl, 2-
metylcarbamoyl-3-pyrimidinyl, 2-metylcarbamoyl-4-pyrimidinyl, 4-
metylcarbamoyl-2-pyrimidinyl, 4-metylcarbamoyl-4-pyrimidiny]l, 4-
metylcarbamoyl-5-pyrimidinyl, 5-metylcarbamoyl-2-pyrimidinyl, 5-

metylcarbamoyl-4-pyrimidinyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, S5-pyridyl, 3-
metoxy-2-pyridyl, 4-metoxy-2-pyridyl, 5-metoxy-2-pyridyl, 6-metoxy-2-pyridyl, 2-
metoxy-3-pyridyl, 4-metoxy-3-pyridyl, 5-metoxy-3-pyridyl, 6-metoxy-3-pyridyl, 2-
metoxy-4-pyridyl, 3-metoxy-4-pyridyl, 3-halo-2-pyridyl, 4-halo-2-pyridyl, 5-halo-
2-pyridyl, 6-halo-2-pyridyl, 2-halo-3-pyridyl, 4-halo-3-pyridyl, 5-halo-3-pyridyl, 6-
halo-3-pyridyl, 2-halo-4-pyridyl, 3-halo-4-pyridyl, 3-xyano-2-pyridyl, 4-xyano-2-
pyridyl, 5-cayno-2-pyridyl, 6-xyano-2-pyridyl, 2-xyano-3-pyridyl, 4-xyano-3-
pyridyl, 5-xyano-3-pyridyl, 6-xyano-3-pyridyl, 2-xyano-4-pyridyl, 3-xyano-4-
pyridyl, 3-hydroxy-2-pyridyl, 4-hydroxy-2-pyridyl, 5-hydroxy-2-pyridyl, 6-
hydroxy-2-pyridyl, 2-hydroxy-3-pyridyl, 4-hydroxy-3-pyridyl, 5-hydroxy-3-
pyridyl, 6-hydroxy-3-pyridyl, 2-hydroxy-4-pyridyl, 3-hydroxy-4-pyridyl, 3-
triflometyl-2-pyridyl,  4-triflometyl-2-pyridyl, 5-triflometyl-2-pyridyl,  6-
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triflometyl-2-pyridyl,  2-triflometyl-3-pyridyl, = 4-triflometyl-3-pyridyl,  5-
triflometyl-3-pyridyl,  6-triflometyl-3-pyridyl, = 2-triflometyl-4-pyridyl, = 3-
triflometyl-4-pyridyl, 3-amino-2-pyridyl, 4-amino-2-pyridyl, 5-amino-2-pyridyl, 6-
amino-2-pyridyl, 2-amino-3-pyridyl, 4-amino-3-pyridyl, 5-amino-3-pyridyl, 6-
amino-3-pyridyl, 2-amino-4-pyridyl, 3-amino-4-pyridyl, 3-triflometoxy-2-pyridyl,
4-triflometoxy-2-pyridyl, 5-triflometoxy-2-pyridyl, 6-triflometoxy-2-pyridyl, 2-
triflometoxy-3-pyridyl, 4-triflometoxy-3-pyridyl, 5-triflometoxy-3-pyridyl, 6-
triflometoxy-3-pyridyl, 2-triflometoxy-4-pyridyl, 3-triflometoxy-4-pyridyl, 3-
metyl-2-pyridyl, 4-metyl-2-pyridyl, 5-metyl-2-pyridyl, 6-metyl-2-pyridyl, 2-metyl-
3-pyridyl, 4-metyl-3-pyridyl, S5-metyl-3-pyridyl, 6-metyl-3-pyridyl, 2-metyl-4-
pyridyl, 3-metyl-4-pyridyl, 3-metoxy-2-pyridyl, 4-metoxy-2-pyridyl, 5-metoxy-2-
pyridyl, 6-metoxy-2-pyridyl, 2-metoxy-3-pyridyl, 4-metoxy-3-pyridyl, 5S-metoxy-3-
pyridyl, 6-metoxy-3-pyridyl, 2-metoxy-4-pyridyl, 3-metoxy-4-pyridyl, 3-
xyclopropyl-2-pyridyl, 4-xyclopropyl-2-pyridyl, 5-xyclopropyl-2-pyridyl, 6-
xyclopropyl-2-pyridyl, 2-xyclopropyl-3-pyridyl, 4-xyclopropyl-3-pyridyl, 5-

W

xyclopropyl-3-pyridyl, 6-xyclopropyl-3-pyridyl, 2-xyclopropyl-4-pyridyl, 3-
xyclopropyl-4-pyridyl,  3-xyclopropylmetyl-2-pyridyl,  4-xyclopropylmetyl-2-
pyridyl,  5-xyclopropylmetyl-2-pyridyl,  6-xyclopropylmetyl-2-pyridyl,  2-
xyclopropylmetyl-3-pyridyl, 4-xyclopropylmetyl-3-pyridyl, 5-xyclopropylmetyl-3-
pyridyl,  6-xyclopropylmetyl-3-pyridyl, = 2-xyclopropylmetyl-4-pyridyl,  3-
xyclopropylmetyl-4-pyridyl, 3-xyclopropylamino-2-pyridyl, 4-xyclopropylamino-
2-pyridyl,  5-xyclopropylamino2-pyridyl, = 6-xyclopropylamino-2-pyridyl,  2-
xyclopropylamino-3-pyridyl, 4-xyclopropylamino-3-pyridyl, 5-xyclopropylamino-
3-pyridyl, 6-xyclopropylamino-3-pyridyl, - 2-xyclopropylamino-4-pyridyl, 3-
xyclopropylamino-4-pyridyl, 3-xyclopropylmetylamino-2-pyridyl, 4-
xyclopropylmetylamino-2-pyridyl, 5-xyclopropylmetylamino-2-pyridyl, 6-
xyclopropylmetylamino-2-pyridyl, 2-xyclopropylmetylamino-3-pyridyl, 4-
xyclopropylmetylamino-3-pyridyl, 5-xyclopropylmetylamino-3-pyridyl, 6-
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xyclopropylmetylamino-3-pyridyl, 2-xyclopropylmetylamino-4-pyridyl, 3-
xyclopropylmetylamino-4-pyridyl,  3-metylamino-2-pyridyl, 4-metylamino-2-
pyridyl, 5-metylamino-2-pyridyl, 6-metylamino-2-pyridyl, 2-metylamino-3-
pyridyl, 4-metylamino-3-pyridyl, S5-metylamino-3-pyridyl, 6-metylamino-3-
pyridyl, 2-metylamino-4-pyridyl, 3-metylamino-4-pyridyl, 3-dimetylamino-2-
pyridyl, 4-dimetylamino-2-pyridyl, 5-dimetylamino-2-pyridyl, 6-dimetylamino-2-
pyridyl, 2-dimetylamino-3-pyridyl, 4-dimetylamino-3-pyridyl, 5-dimetylamino-3-
pyridyl, 6-dimetylamino-3-pyridyl, 2-dimetylamino-4-pyridyl, 3-dimetylamino-4-
pyridyl, 3-metylthio-2-pyridyl, 4-metylthio-2-pyridyl, S-metylthio-2-pyridyl, 6-
metylthio-2-pyridyl, 2-metylthio-3-pyridyl, 4-metylthio-3-pyridyl, 5-metylthio-3-
pyridyl, 6-metylthio-3-pyridyl, 2-metylthio-4-pyridyl, 3-metylthio-4-pyridyl, 3-
axetoxy-2-pyridyl, 4-axetoxy-2-pyridyl, 5-axetoxy-2-pyridyl, 6-axetoxy-2-pyridyl,
2-axetoxy-pyridyl, 4-axetoxy-3-pyridyl, 5-axetoxy-3-pyridyl, 6-axetoxy-3-pyridyl,
2-axetoxy-4-pyridyl, 3-axetoxy-4-pyridyl, 3-axetyl-2-pyridyl, 4-axetyl-2-pyridy1,
5-axetyl-2-pyridyl, 6-axetyl-2-pyridyl, 2-axetyl-pyridyl, 4-axetyl-3-pyridyl, 5-
axetyl-3-pyridyl, 6-axetyl-3-pyridyl, 2-axetyl-4-pyridyl, 3-axetyl-4-pyridyl, 3-
metoxycacbonyl-2-pyridyl, 4-metoxycacbonyl-2-pyridyl, S5-metoxycacbonyl-2-
pyridyl, 6-metoxycacbonyl-2-pyridyl, 2-metoxycacbonyl-3-pyridyl, 4-
metoxycacbonyl-3-pyridyl, 5-métoxycacbonyl-3-pyridyl, 6-metoxycacbonyl-3-
pyridyl, 2-metoxycacbonyl-4-pyridyl, 3-metoxycacbonyl-4-pyridyl, 3-
metylcarbamoyl-2-pyridyl, 4-metylcarbamoyl-2-pyridyl, 5-metylcarbamoyl-2-
pyridyl, 6-metylcarbamoyl-2-pyridyl, 2-metylcarbamoyl-3-pyridyl, 4-
metylcarbamoyl-3-pyridyl, = 5-metylcarbamoyl-3-pyridyl, 6-metylcarbamoyl-3-
pyridyl, 2-metylcarbamoyl-4-pyridyl, 3-metylcarbarrioyl—4-pyridyl, 3-axetamido-2-
pyridyl, 4-axetamido-2-pyridyl, 5-axetamido-2-pyridyl, 6-axetamido-2-pyridyl, 2-
axetamido-3-pyridyl, 4-axetamido-3-pyridyl, 5-axetamido-3-pyridyl, 6-axetamido-
3-pyridyl, 2-axetamido-4-pyridyl va 3-axetamido-4-pyridyl, 3-(1-
xyanoxyclopropyl)-2-pyridyl, 4-(1-xyanoxyclopropyl)-2-pyridyl, 5-(1-
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xyanoxyclopropyl)-2-pyridyl, 6-(1-xyanoxyclopropyl)-2-pyridyl, 2-(1-
xyanoxyclopropyl)-3-pyridyl, 4-(1-xyanoxyclopropyl)-3-pyridyl, 5-(1-
xyanoxyclopropyl)-3-pyridyl, 6-(1-xyanoxyclopropyl)-3-pyridyl, 2-(1-

xyanoxyclopropyl)-4-pyridyl, 3-(1-xyanoxyclopropyl)-4-pyridyl, mdi nhém trong
s6 chiing tly y duoc thé bang 1, 2, hodc 3 nhém thé doc lap duoc chon ti F, Cl, Br,
I, -CN, -OH, -CFs, NHz, CF30-, CHs3-, CH3O, -NO, xyclopropyl, 1-
xyanoxyclopropyl, xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino,
metylamino, dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl,
axetamido, metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-xyclopropyletyl, 2-
xyclopropyletyl, 1-xyclopropyletylamino, 2-xyclopropyletylamino hoZc 1-hydroxy-
1-metyletyl. Trong mét sb trudng hop, 1, 2, 3 nhém thé trén phan thom cua Y.
Trong cac trudng hop khéc, 1, 2, 3 nhém thé trén phén béo cua Y!. Tht ca céc bién
Y?, Q, Z khéc trong cong thic (I) va R4, R, R®, R7 va R® 1a nhu duogc xac dinh theo

phuong an bt ky trong s cac phuong 4n duge md ta & day.

Theo mot s6 phwong 4n ctia hop chét c6 cong thirc (), Y! 1a phenyl dugc thé
béng tir 1 dén 2 nhom thé doc lap duoc chon tit F, Cl, Br, I, -CN, -OH, -CF3, NHa,
CF;O-, CHs-, CH3O, C:HsO0-, -NO, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, 1-
carboxyxyclopropyl, 1-carbamoylxyclopropyl, 1-metoxycacbonylxyclopropyl, 1-
Xyanoisopropyl,  1-hydroxyxyclopropyl, = 1-hydoxyisopropyl,  xyclobutoxy,
xyclopentoxy, xycloheyloxy, 4-morpholino, 4-hydroxypiperidinyl,1- piperidinyl,
piperazinyl, 4-metylpiperazinyl, 4-t-butoxycacbonylpiperazinyl, azetidinyl,
pyrolidinyl, xyclopropylcarbamoyl, 5-metyl-1,2,4-oxadiazol-3-yl, 5-metyl-1,3,4-
oxadiazol-2yl, 5-dimetylamino-1,3,4-oxadiazol-2yl, 5-metylamino-1,3,4-
thiadiazol-2-yl, metylamino metylamino, dimetylamino, metylthio, axetoxy, axetyl,

metoxycacbonyl, axetamido, metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-
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xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hodc 1-hydroxy-1-metyletyl.

Theo cac phuong 4n khac vé& hop chét ¢6 cong thirc (I), Y! dugc chon tir
nhém bao gdm phenyl, 2-halophenyl, 3-halophenyl, 4-halophenyl, 2-flophenyl, 3-
flophenyl, 4-flophenyl, 2-xyanophenyl, 3-xyanophenyl, 4-xyanophenyl, 2-
hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, 2-triflometylphenyl, 3-
triflometylphenyl, 4-triflometylphenyl, 2-aminophenyl, 3-aminophenyl, 4-
aminophenyl, 2-triflometylphenyl, 3-triflometylphenyl, 4-triflometylphenyl, 2-
metylphenyl, 3-metylphenyl, 4-metylphenyl, 2-metoxyphenyl, 3-metoxyphenyl, 4-
metoxyphenyl, 2-xyclopropylphenyl, 3-xyclopropylphenyl, 4-xyclopropylphenyl,
2-xyclopropylmetylphenyl, 3- xyclopropylmetylphenyl, 4-xyclopropylmetylphenyl,
2-xyclopropylmetylaminophenyl, 3- xyclopropylmetylaminophenyl, 4-
xyclopropylmetylaminophenyl, 2-xyclopropylaminophenyl, 3-
xyclopropylamiﬁophenyl, 4-xyclopropylaminophenyl, 2-metylaminophenyl, 3-
metylaminophenyl, 4-metylaminopheny]l, 2-dimetylaminophenyl, 3-
dimetylaminophenyl, 4-dimetylaminopheny], 2-metylthiophenyl, 3-
metylthiophenyl, 4-metylthiophenyl, 2-axetoxyphenyl, 3-axetoxyphenyl, 4-
axetoxyphenyl, 2-axetylphenyl, 3-axetylphenyl, 4-axetylphenyl, 2-
metoxycacbonylphenyl, 3-metoxycacbonylphenyl, 4-metoxycacbonylphenyl, 2-
axetamidophenyl, 3-axetamidophenyl, 4-axetamidophenyl, 2-
metylcarbamoylphenyl, 3-metylcarbamoylphenyl, 4-metylcarbamoylphenyl, 2-(1-
xyanoxyclopropyl)phenyl, 3-(1-xyanoxyclopropyl)phenyl va 4-(1-
xyanoxyclopropyl)phenyl, mdi nhém trong s6 chiing tiy ¥ dugc thé bang tir 1, 2
hodc nhém thé ddc 1ap duge chon tir F, Cl, Br, 1, -CN, -OH, -CF3, NHa, CF30-,
CH3-, CH3O, -NO2, xyclopropyl, 1-xyanoxyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, metylamino, dimetylamino, metylthio,

axetoxy, axetyl, metoxycacbonyl, axetamido, 1-xyclopropyletyl, 2-xyclopropyletyl,
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1-xyclopropyletylamino, 2-xyclopropyletylamino ho#c 1-hydroxy-1-metyletyl ho#ic
metylcarbamoyl. Trong mdt s6 trudng hop, 1, 2, 3 nhém thé trén phin thom cua
Y!. Trong cac trudng hop khac, 1, 2, 3 nhém thé trén phan béo cia Y. TAt ca céac
bién Y2, Q, Z khéc trong c6ng thie (I) va R4, R5, RS, R7 va R® 1a nhu dugc x4c dinh

theo phuong 4n bét ky trong s cac phuwong an duoc mé ta & day.

Theo mét s6 phuong an ctia hop chét c6 cong thuc (1), Y2 1a nhu dugc xé4c
dinh trong phan Béan chit k¥ thuét cua sang ché va cac bién Y, Q va Z khac trong
cong thie (I) va R, R3, RS, R7 va R8 1a nhu duoc xac dinh theo phuong 4n bat ky
trong s& cac phuong 4n néu trén va phuong an bat ky trong sd cac phwong én duge
mo ta ¢ day.

Theo mdt s6 phuong 4n ctia hop chit c6 cong thue (1), Y2 13 H, halogen, CN,
Ciealkyl, Cisalkoxy, Cs.exycloalkylamino, Cs.sxycloalkyl-Cisalkylamino, aryl,
heteroaryl, arylalkyl hodc heteroarylalkyl, trong d6 phan béo hogc thom ctia Y2 tiy
y duoc thé bang 1, 2 hodc 3 nhém thé doc 1ap duoc chon tir H, F, CL, I, CN, CHs,
CH30-, phenyl, CF3 hogc CF30. Trong mdt sb trudng hop, Y2 1a H, halogen, CN,
Crsalkyl, Cisalkoxy, Cs.exycloalkylamino hoac Cs.sxycloalkyl-Cisalkylamino,
trong d6 phan béo ctia Y2 tiy y duoc thé bang 1, 2 hodc 3 nhém thé ddc 1ap duogc
chon tir H, F, Cl, I, CN, CHs, CH30-, phenyl, CF3 hoic CF30. Tt ca céc bién Y!,
Q va Z khac trong cong thire (I) va R4, R, R®, R7 va R8 1a nhu dugc x4c dinh theo
phuong 4n bét ky trong s cac phuong an duge moé ta & day.

Theo mdt s6 phuong 4n ctia hop chét ¢ cong thuc (1), Y2 1a H, F, CL I, CN,
CH3, CH30-, xyclopropylamino ho#c xyclopropylmetylamino. T4t ca cac bién Y,
Q va Z khac trong cbng thire (I) va R*, R, R®, R” va R® 1a nhu duoc x4c dinh theo
phuong 4n bét ky trong s6 cac phuong 4n duoc mé ta & day.

Theo mot s& phuong an duge uu tién v& hop chét c6 cong thue (1), Y2 1a H
va tat ca cac bién Y!, Q va Z khic trong cong thire (I) va R4, R5, RS, R7 va R8 1a nhu

duge xé4c dinh theo phwong 4n bat ky trong sé cac phuong 4n duge mé ta & day.
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Theo m6t sd phuong an ctia hop chét c6 cong thire (I), Q duge chon tir H, F,
Cl hoac CH;. Theo mét phuong én, Q 12 H. Theo phuong an khéac, Q 1a F. Theo
phuong an khac nita, Q la CH3. Theo phuong an khéc nita, Q 1a Cl. Theo phuong
an khéc, Q 1a H hoac F. Tét ca cac bién Y, Y2, Z khéc trong cong thirc (I) va R%,
RS, RS, R7 va R® 1a nhu duoc xé4c dinh theo phuong 4n bat ky trong sé cac phuong
an dugc mo ta & day.

Theo mdt s& phuong an ctia hop chit c6 cong thic (1), Z 13 nhu duge xéac
dinh trong phan Ban chat k¥ thuat ciia sang ché. T4t ca cac bién khéc trong cong
thire (I) va R*, R3, R®, R7 va R® 1a nhu duogc xac dinh theo phuong 4n bt ky trong

sO cac phuong 4n dugc mo ta & day.

Theo mot s& phuong 4n ciia hop chit c¢6 cong thire (I), Z 13 -N(R*)(R%) hodc
-C(ROR7)(R?), trong d6 mdi nhém R* va R% ddc 1ap duge chon tir nhém bao gébm
H, Ci-calkyl tiy ¥ duoc thé, Cs.sxycloalkyl tiy y duoc thé, Cs.sxycloalkylalkyl tuy
y dugc thé, heteroxycloalkyl tly v dugc thé, heteroxycloalkylalkyl tiy ¥ duoc thé,
aryl thy y dugc thé, arylalkyl tiy y duoc thé, heteroaryl tiy y dugc thé va
heteroarylalkyl tiy ¥ dwoc thé; hodc R* va RS cling véi nguyén tir nito ma ching
duoc gén vao tao thanh vong cé tir 4 dén 8 canh c6 tir 0 dén 2 di nguyén tir bd sung
13 nguyén tir trong vong duge chon tir N, O hoic S, trong d6 tir 4 dén 8 nguyén ti
trong vong tlly y duoc thé bang tir 1 dén 3 nhém doc 1ap duge chon tir Cig
haloalkyl, Ci-s haloalkoxy, Ci.6 alkyl, Cs.s xycloalkyl, Cs.s xycloalkylalkyl, aryl,
arylalkyl hoic R®. Mdi nhom R®, R” va R8 doc 1ap H, Ci6 alkyl, Ci-6 haloalkyl, C1.6
haloalkoxy, Cs.g xycloalkyl, Cs.g xycloalkylalkyl, aryl, arylalkyl, heteroxycloalkyl,
heteroxycloalkylalkyl, heteroaryl, heteroarylalkyl hodc -X?R% trong d6 phan béo
hozc thom ctia m&i nhém R, R7 va R® tty y duoc thé bang tir 1 dén 3 nhém doc lap
dugc chon tir nhém bao gdm Cs.sxycloalkyl, Cs-sxycloalkylalkyl, aryl, arylalkyl,
heteroxycloalkyl, heteroxycloalkylalkyl, heteroaryl, heteroarylalkyl va R¢; hoac hai

trong sO cdc nhom R, R7 va R? cling véi nguyén tir cacbon ma chiung dugc gin vao
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tao thanh vong cacbon c6 tir 3 dén 8 canh hodc nhan dj vong cd tir 4 dén 8 canh co
tir 1 dén 2 di nguyén tir 13 nguyén tir trong vong duoc chon tir N, O hoic S, trong
d6 vong cacbon c6 tir 3 dén 8 canh hodc nhan dj vong c6 tir 4 dén 8 canh tiy y
duoc thé bang tlr 1 dén 3 nhém doc 1ap duge chon tir Crshaloalkyl, Cishaloalkoxy,
Crealkyl, Cs.sxycloalkyl, Cs.gxycloalkylalkyl, aryl, arylalkyl, heteroaryl hoic
heteroarylalkyl hodc R¢, v6i diu kién trong mdi trudng hop, it nhit hai trong s6
cac nhom R®, R7 va R® khong ddng thoi 14 hydro. Tt ca céc bién Y1, Y2 va Q khac
trong cong thitc (I) 1a nhu dugc xac dinh theo phuong 4n bat ky trong sb cac

phuong an dugc mo ta & day.

Theo mét s6 phuong an ctia hop chat c6 cong thirc (I), Z 1 -N(R*)(R5), trong
d6 méi nhém R* va R’ ddc lap dwoc chon tir Cisalkyl, Cssxycloalkyl, Cs.
gxycloalkylalkyl, aryl, aryl-Cisalkyl, heteroaryl hodc heteroaryl-Cisalkyl, mdi
nhém trong sb ching tlly ¥ dugc thé bang (i) tir 1 dén 3 nhém thé doc 1ap duogc
chon tir Cisalkoxy, Ci-chaloalkyl, Cishaloalkoxy, Cisalkyl, Cs.sxycloalkyl, Cs.
sxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl hodc R®; ho#c (ii) 1, 2
hozc 3 nhém thé R, hodc (iii) 1, 2 hodic 3 nhém thé R; hogc (iv) 1, 2 hodc 3 nhém
thé R¢; hogc (v) 1, 2 hodic 3 nhém thé RY; hogic (vi) 1, 2 hodc 3 nhém RE, T4t ca cac
bién Y', Y2 va Q khéc trong c6ng thirc (I) 14 nhu dugc x4c dinh theo phwong an bat

ky trong sb cac phuong 4n dugc mé ta & day.

Theo mdt s6 phuong 4n ctia hop chét c6 cong thuc (I), R* 1a -CHs va RS 1a
Casalkyl, Cs.sxycloalkyl, Cs.sxycloalkylalkyl, aryl, aryl-Cisalkyl, heteroaryl hoic
heteroaryl-Ci-salkyl, mdi nhém trong s& chung tiy y duge thé bang (i) tir 1 dén 3
nhém thé doc 1ap dugce chon tir Ci-alkoxy, Cighaloalkyl, Ci.shaloalkoxy, Ci.salkyl,
Cs.sxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl hodc
R®; hoic (ii) 1, 2 hodc 3 nhém thé R?; hoic (iii) 1, 2 hodic 3 nhém thé RP; hoic (iv)
1, 2 hodc 3 nhém thé RS; hodc (v) 1, 2 hodc 3 nhém thé RY; hodc (vi) 1, 2 hodc 3
nhém Rf. Trong mot s6 truong hop, R* 1a -CH3 va RS 1a Casalkyl. Tét ca céc bién
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Y!, Y2 va Q khac trong cong thirc (I) 12 nhu dugce x4c dinh theo phuong an bét ky

trong s6 cac phuwong 4n duge mé ta & day.

Theo mét s6 phuong an ciia hop chat c6 cong thirc (I), mdi nhom R* va R’
doc lap duge chon tir Crsalkyl, Cs.sxycloalkyl, Cs.gxycloalkylalkyl, aryl, aryl-Ci.
salkyl, heteroaryl hodc heteroaryl-Ci4alkyl, mdi nhém trong s6 ching tiy y duoc
thé bang 1, 2 hoic 3 nhém R* duogc chon tir F, Cl, Br, I, -CN, -OH, -CF3, NHa,
CF;0-, CHs-, CH30, -NO, xyclopropyl, xyclopropylmetyl, xyclopropylamino,
xyclopropylmetylamino,  1-xyanoxyclopropyl, = metylamino, dimetylamino,
metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, metylcarbamoyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmetyl, 3-pyridylmetyl, 4-pyridylmetyl, 2-
oxetanyl, 3-oxtetanyl, 2-oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-
tetrahydrofuranyl, 2-tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl,
l-pyrolidinyl,  2-pyrolidinyl, = 3-pyrolidinyl, = 2-tetrahydrothiophenyl, = 3-
tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl hodc 3- morpholinyl. Trong
mdt sb trudng hop, R* 1a F, -CN, -OH, -CF3;, NHz, CF30-, CHs-, CH30, -NO,,
xyclopropyl, xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
Xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridylmetyl, 3-pyridylmetyl, 4-pyridylmetyl, 2-oxetanyl, 3-oxtetanyl, 2-
oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl, 1-pyrolidinyl, 2-pyrolidinyl, 3-
pyrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-
morpholinyl hogic 3- morpholinyl. Tat ca cac bién Y!, Y2 va Q khac trong cong
thae (I) 1& nhu dugc x4c dinh theo phuong 4n bat ky trong s6 cic phuong 4n dugc
mo ta ¢ day.

Theo mot sd phuong 4n clia hop chét c¢6 cong thirc (I), R* 1a -CHz va RS 1a
Caealkyl, Csgxycloalkyl, Cs.sxycloalkylalkyl, aryl, aryl-Cisalkyl, heteroaryl hodc
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heteroaryl-Ci-salkyl, mdi nhém trong s6 chung tly y duoc thé bang 1, 2 hodc 3
nhém R* dugc chon tir F, Cl, Br, I, -CN, -OH, -CF3, NH», CF30-, CH3-, CH30, -
NO, xyclopropyl, xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino,
1-xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridylmetyl, 3-pyridylmetyl, 4-pyridylmetyl, 2-oxetanyl, 3-oxtetanyl, 2-
oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl, 1-pyrolidinyl, 2-pyrolidinyl, 3-
pyrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-
morpholinyl hodc 3- morpholinyl. Trong mét sb trudng hop, R* 1a F, -CN, -OH, -
CF;, NH;, CF3;0-, CH3-, CH3O, -NO2, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido,
metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmetyl, 3-pyridylmetyl, 4-
pyridylmetyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmetyl, 3-oxtetanylmetyl,
2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmetyl, 3-
tetrahydrofuranylmetyl, = 1-pyrolidinyl, = 2-pyrolidinyl, = 3-pyrolidinyl,  2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl hodc
3- morpholinyl. T4t ca cac bién Y, Y2 va Q khac trong cong thire (I) 1a nhu duoc

xéc dinh theo phuong 4n bat ky trong sé cac phwong an duoc mé ta & day.

Theo mét sb phuong 4n ctia hop chét c6 cong thic (I), R* 1a -CH;z va RS
dugc chon tir etyl, propyl, butyl, pentyl, xyclopropyl, xyclopropylmetyl,
xyclobutyl, xyclobutylmetyl, xyclopentyl, xyclopentylmetyl, xyclohexyl,
xyclohexylmetyl, phenyl hodc benzyl, mdi nhém trong s chung tiy ¥ dugc thé
bang tir 1 dén 3 nhom thé doc 1ap duoc chon tir F, -CN, -OH, -CF3;, NHa, CF30-,
CHs3-, CH3O, -NO2, xyclopropyl, xyclopropylmetyl, xyclopropylamino,

xyclopropylmetylamino,  1-xyanoxyclopropyl, metylamino, dimetylamino,
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metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, metylcarbamoyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmetyl, 3-pyridylmetyl, 4-pyridylmetyl, 2-
oxetanyl, 3-oxtetanyl, 2-oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl,
3-tetrahydrofuranyl, 2-tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl, 1-
pyrolidinyl, 2-pyrolidinyl, 3-pyrolidinyl, 2-tetrahydrothiophenyl, 3-
tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl hodc 3-morpholinyl. T4t ca
cac bién Y?, Y2 va Q khac trong cong thirc (I) 1a nhu duoc x4c dinh theo phuong an

bét ky trong sb cac phuwong an dugc mé ta & day.

Theo mét s6 phwong an ctia hop chit c6 cong thirc (I), Z 1a -N(R#)(R%), trong
d6 -NRYH([R’) dugc chon tir 1-azetindinyl, 1-pyrolidinyl, 1-piperidinyl, 4-
morpholinyl, 4-thiomorpholinyl, 3-oxazolidinyl, 3-thiazolidinyl, 2-isoxazolidinyl,
2-isothiazolidinyl, 1-pyrazolidinyl, 1-piperazinyl, 1-hexahydropyrimidinyl hodc 1-
hexahydropyridazinyl, m6i nhém trong s& chiing (i) ty ¥ duoc thé bing tir 1 dén 3
nhém thé R doc 1ap dugce chon tir nhém bao gdm halogen, Cisalkyl, Ci.salkoxy,
Cishaloalkyl, Ci.chaloalkoxy, Cisalkyl, Cs.sxycloalkyl, Cs.gxycloalkylalkyl,
heteroxycloalkyl, heteroxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl
va R¢; hodc (ii) hai nhém thé R?6 lién k& cing véi nguyén tr ma ching duoc gin
vao tao thanh vong thom c6 5 hodc 6 canh c6 tir 0 dén 2 nguyén tir bd sung 1a
nguyén tir trong vong dugc chon tir O, N hozc S hodc (iii) tily ¥ duoc thé bang tir 1
dén 8 nguyén tir dotori véi d6 ddng héa dotori it nhat bang 52,5%, 60%, 70%,
75%, 80%, 90%, 95%, 99%, 99,5% hoic 99,9% dbi véi mdi dotori. Trong mot sb
truong hop, R?* 1a F, Cl, Br, I, -CN, -OH, -CF3;, NH,, CF30-, CH3-, CH3;0, -NO,,
xyclopropyl, xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridylmetyl, 3-pyridylmetyl, 4-pyridylmetyl, 2-oxetanyl, 3-oxtetanyl, 2-
oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
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tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl, 1-pyrolidinyl, 2-pyrolidinyl, 3-
pyrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-
morpholinyl hodc 3- morpholinyl. Trong céac trudng hop khac, R?® 1a F, -CN, -OH,
-CF;, NH2, CF;0-, CHs-, CH30, -NO, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido,
metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmetyl, 3-pyridylmetyl, 4-
pyridylmetyl, 2-oxetanyl, 3-oxtetanyl, 2-oxetanylmetyl, 3-oxtetanylmetyl,
2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-tetrahydrofuranylmetyl, 3-
tetrahydrofuranylmetyl,  1-pyrolidinyl, = 2-pyrolidinyl, = 3-pyrolidinyl,  2-
tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl hoéc
3- morpholinyl. Trong céac truong hop khac, R* la F, CHs3, metoxycacbonyl,
etoxycacbonyl, -CHz, CH3(CO)NH-, vinyl, propen-3-yl hoic CH3(CO)(CH3)N-.
Theo mét s& phwong 4n, mdi nguyén tir hydro trong Z dugc tiy y thay thé bing
nguyén ttr dotori v6i d6 ddng héa dotori it nhét bing 52,5%, 60%, 70%, 75%, 80%,
90%, 95%, 99%, 99,5% hodc 99,9% dbi voi mdi dotori. Tat ca céc bién Y, Y2 va
Q khéc trong cong thirc (I) 1a nhu dugc xéac dinh theo phuong an bat ky trong sb

cac phuong an dugc mo ta & day.

Theo mdt s6 phuong an ctia hop chét ¢ cong thire (I), Z 13 —C(RS)(R7)(R?),
trong d6 RS 1a H va mdi nhém R7 va R8 doc lap 1a Crsalkyl, thy v dugc thé bing tir
1 dén 3 nhém RY hodc Re. Theo mot s& phuong an, m&i nhém RS, R7 va R8 doc 1ap
13 Ci-alkyl, thy ¥ dugc thé bang tir 1 d¢én 3 nhém R9 hozic Re. Theo mét sé phuong
an, —-CROR)(R® 1a xyclopropyl, xyclobutyl, xyclohexyl, xyclopentyl,
xycloheptyl, xyclooctyl, mdi nhém trong s6 ching tiy ¥ duoc thé bing tir 1 dén 3
nhom thé R2 doc 14p duge chon tir F, CL, Br, I, -CN, -OH, -CF3, NHa, CF30-, CHs-
, CH30, -CH2CH=CHz, -NO», xyclopropyl, xyclopropylmetyl, xyclopropylamino,

xyclopropylmetylamino, 1-xyanoxyclopropyl, vinyl, metylamino, dimetylamino,
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metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, metylcarbamoyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-pyridylmetyl, 3-pyridylmetyl, 4-pyridylmetyl, 2-
oxetanyl, 3-oxtetanyl, 2-oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-
tetrahydrofuranyl, = 2-tetrahydrofuranylmetyl, = 3-tetrahydrofuranylmetyl, 1-
pyrolidinyl, 2-pyrolidinyl, 3-pyrolidinyl, 2-tetrahydrothiophenyl, 3-
tetrahydrothiophenyl, 4-morpholinyl, 2-morpholinyl hodc 3- morpholinyl. Trong
mot s truong hop, R® 1a F, -CN, -OH, -CF3, NH,, CF;0-, CHz-, CH30, -NO»,
xyclopropyl, xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridylmetyl,  3-pyridylmetyl,  4-pyridylmetyl, = 2-oxetanyl,  3-oxtetanyl,
2-oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl, 1-pyrolidinyl, 2-pyrolidinyl, 3-
pyrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-
morpholinyl hozc 3- morpholinyl. Theo mét sé phuong an, —C(R6)(R7)(R8) 1a 2-
azetindinyl, 3-azetindinyl, 3-pyrolidinyl, 2-pyrolidinyl, 2-piperidinyl, 3-piperidinyl,
4-piperidinyl, 2-morpholinyl, 3-morpholinyl, 2-thiomorpholinyl,
3-thiomorpholinyl, 2-oxazolidinyl, 4-oxazolidinyl, 5-oxazolidinyl, 2-thiazolidinyl,
4-thiazolidinyl, 5-thiazolidinyl, 3-isoxazolidinyl, 4-isoxazolidinyl, 5-isoxazolidinyl,
3-isothiazolidinyl, 4-isothiazolidinyl, 5-isothiazolidinyl, 3-pyrazolidinyl, 4-
pyrazolidinyl, 2-piperazinyl, 2-hexahydropyrimidinyl, 4-hexahydropyrimidinyl, 5-
hexahydropyrimidinyl, 3-hexahydropyridazinyl hodc 4-hexahydropyridazinyl, mdi
nhém trong s6 chung tlly y dugc thé bing 1 dén 3 nhém thé R®. Theo mot sb
phuong an, mdi nguyén tir hydro trong Z tity y duoc thay thé bang nguyén tir dotori
v6i d6 ddng héa dotori it nhit bang 52,5%, 60%, 70%, 75%, 80%, 90%, 95%, 99%,
99,5% hodc 99,9% dbi véi mdi dotori. Tt ca cac bién Y!, Y? va Q khac trong
cong thirc (I) 12 nhur duge xé4c dinh theo phuong 4n bt ky trong s6 cac phuong an

dugc mo ta ¢ day.
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Theo mét s& phuong 4n ctia hop chét c6 cong thire (I), Z duoge chon tir nhém
bao gdm xyclopropyl, xyclobutyl, xyclohexyl, xyclopentyl, xycloheptyl,
xyclooctyl, 1-azetindinyl, 1-pyrolidinyl, 1-piperidinyl, 4-morpholinyl, 4-
thiomorpholinyl 3-oxazolidinyl, 3-thiazolidinyl, 2-isoxazolidinyl,
2-isothiazolidinyl, 1-pyrazolidinyl, 1-piperazinyl, 1-hexahydropyrimidinyl, 1-
hexahydropyridazinyl, (CH3)(CF3CH2)N-, xycloproyplmetylamino, sec-butyl,
pentan-2-yl va pentan-3-yl, mdi nhém trong sé chung (i) thy y duoc thé bang tir 1
dén 3 nhém thé R? doc 1ap duoc chon tir nhém bao gém halogen, Cisalkyl, Ci.
salkoxy, Cichaloalkyl, Cishaloalkoxy, Cisalkyl, Cs.s xycloalkyl, Cszs
xycloalkylalkyl, heteroxycloalkyl, heteroxycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl va R¢; hodc (ii) hai nhom thé R?” lién k& cling véi nguyén tir ma
ching duoc gin vao tao thanh vong thom c6 5 hodc 6 canh ¢6 tir 0 dén 2 nguyén tir
bb sung 1a nguyén tir trong vong dugc chon tir O, N hodc S; hosc (iii) tiy ¥ duoc
thé bang tir 1 dén 11 nguyén tir dotori c6 d6 ddng héa dotori it nhit bang 52,5%,
60%, 70%, 75%, 80%, 90%, 95%, 99%, 99,5% hodc 99,9% dbi véi mbi dotori.
Theo mdt phuong 4n, Z 1a xyclopropyl tily y duoc thé bing tir 1 dén 2 nhom R?.
Theo phuong an khéc, Z 1a xyclopentyl tiy v dugc thé bing tir 1 dén 2 nhém R?”.
Theo phuong 4n khac nita, Z 13 1-pyrolidinyl tiy y dugc thé bang tir 1 dén 2 nhém
R?7. Theo phuong 4n khac, Z 13 1-piperidinyl tiy y duoc thé bang tir 1 dén 2 nhém
R?7. Theo phuong 4n khic, Z 1a 1-pyrolidinyl, 3-flo-1-pyrolidinyl, (3S)-3-flo-1-
pyrolidinyl, (3R)-3-flo-1-pyrolidinyl, 3,3-diflo-1-pyrolidinyl, 3-Ci.salkyl-C(O)-C:i.-
salkyl-N-1-pyrolidinyl, 3-Ci.salkyl-C(O)NH-1-pyrolidinyl, Ci.salkoxycacbonyl-1-
pyrolidinyl hogc 3,3-dimetyl-1-pyrolidinyl. Trong mdt s truong hop, R 13 F, Cl,
Br, I, -CN, -OH, -CFs;, NH;, CF;0-, CHs3-, CH3O, -NO, xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridylmetyl, 3-pyridylmetyl, 4-pyridylmetyl, 2-oxetanyl, 3-oxtetanyl, 2-
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oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl, 1-pyrolidinyl, 2-pyrolidinyl, 3-
pyrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-
morpholinyl ho3ic 3- morpholinyl. Theo mdt truong hop, R?’ 1a -F,
metoxycacbonyl, etoxycacbonyl, -CH3, CH3(CO)NH-, vinyl, propen-3-yl hodc
CH3(CO)(CH3)N-.  Theo truong hop khic, R* 1a -F, metoxycacbonyl,
etoxycacbonyl, -CHs, CH3(CO)NH- hodc CH3(CO)(CH3)N-. Theo truong hop
khac nita, R’ 13 vinyl hodc propen-3-yl. Tt ca cac bién Y, Y2 va Q khac trong
codng thie (I) 12 nhu duge x4c dinh theo phuong 4n bét ky trong sb cac phuong 4n

duoc mo ta & day.
Cong thic phu cua cong thire 1

Theo mdt phuong 4n cia sang ché, hop chat c6 cong thie (I) ¢ cong thirc
phu (Ia):

Q
y2 @ o R
Y1 I /
| I N\
N~ N R
H Ia

trong d6 nhom thé Y, Y2, Q, R* va R 14 nhu duoc xéc dinh theo phuong 4n bét ky
trong s6 céc phuong 4n dugc mé ta & ddy. Theo mdt sb phuong an, R* 13 CH; va
RS 13 Casalkyl thy ¥ dugc thé bang tir 1 dén 3 nhém thé doc 14p duge chon tir F, Cl,
Br, I, -CN, -OH, -CF;, NH;, CF;O-, CHs-, CH3O, -NO2, xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridylmetyl,  3-pyridylmetyl,  4-pyridylmetyl,  2-oxetanyl,  3-oxtetanyl,
2-oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl, 1-pyrolidinyl, 2-pyrolidinyl, 3-
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pyrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-
morpholinyl hoac 3- morpholinyl.

Theo phuong 4n thir hai ctia sang ché, hop chét c6 cong thice (I) c6 cong
thirc phu (Ib):

Ib

trong d6 R!'! 1a Cr.ealkyl, Cialkoxy, Ci-shaloalkyl, Ci-shaloalkoxy, Cs-sxycloalkyl,
Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, heteroxycloalkyl,
heteroxycloalkylalkyl hozic R¢, m&i nhom trong sé chiing tuy ¥ duoc thé bang (i) tir
1 dén 3 nhom thé doc 1ap duogc chon tir Cisalkoxy, Ci-shaloalkyl, Ci.shaloalkoxy,
Cisalkyl, Cssxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, RY hodc R¢; hoic (ii) 1, 2 hodc 3 nhém thé R?; hoic (iii) 1, 2 hoic 3
nhém thé RY; hoic (iv) 1, 2 hodc 3 nhém thé RS hodc (v) 1, 2 hodc 3 nhdém thé RY;
ho#c (vi) 1, 2 hodc 3 nhém R chi s6 dudin bﬁng 1,2, 3, 4 hodc 5 va chi sb dudi m
bang 0, 1, 2 hodc 3. Theo mdt sd phuong an, R!! 14 Cisalkyl, F, Cl, Br, I, -CN, -
OH, -CF;, NHz, CF;0-, CHs-, etyl, propyl, butyl, CH30O, -NO3, xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyridylmetyl, 3-pyridylmetyl, 4-pyridylmetyl, 2-oxetanyl, 3-oxtetanyl, 2-
oxetanylmetyl, 3-oxtetanylmetyl, 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 2-
tetrahydrofuranylmetyl, 3-tetrahydrofuranylmetyl, 1-pyrolidinyl, 2-pyrolidinyl, 3- -
pyrolidinyl, 2-tetrahydrothiophenyl, 3-tetrahydrothiophenyl, 4-morpholinyl, 2-
morpholinyl hodc 3- morpholinyl. Theo mét s6 phuong an, m bang 0. Theo cac

phuong 4n khéc, chi s6 dudi n bang 1, 2, 3 hogic 4. Theo mét sb phuong 4n, n bang
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1, 2 hodc 3 va m bang 1 hodc 2. Tét ca cac bién Y!, Y2 va Q khéc 13 nhu duge xac

dinh theo phuong 4n bat ky trong sb cac phuong an duge md ta & day.

Theo phwong 4n thir ba ctia sang ché, hop chit c¢6 cong thic (I) ¢6 cong thirc
phu (Ic):

Q
Y2 ° o) R7
YN HN—8—
| N\ F g 5
~
N
N H Ic

trong d6 mdi nhém R va R® doc 1ap Ci-salkyl, Ci-haloalkyl, Cishaloalkoxy, Cs.
sxycloalkyl, Cs.gxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl hoac -
X2R?, trong d6 mdi phan béo hoic thom cia R7 va R® tiy ¥ dugc thé bang tir 1 dén
3 nhém doc 14p duoc chon tir nhém bao gdm Cs.sxycloalkyl, Cs.sxycloalkylalkyl,
aryl, arylalkyl, heteroaryl, heteroarylalkyl va R®; va trong d6 X? 1a -NR!°, O hoic S;
R!% 1a H, Cisalkyl hodc aryl; va R’ 1a H, Cialkyl, Ci-shaloalkyl, Ci-shaloalkoxy,
Cs.sxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl hodc heteroarylalkyl,
trong d6 R® tiy y duoc thé bang tir 1 dén 3 nhém thé Re. Theo m6t sé phuong 4n,
nhém R7 va R3 cling v6i nguyén tir cacbon ma ching dugc gin vao tao thanh vong
cacbon ¢6 tir 3 dén 8 canh hodic nhén di vong c6 tir 4 dén 8 canh c6 tir 1 dén 2 di
nguyén tir 1a nguyén tr trong vong dugc chon tr N, O hodc S, trong d6 vong
cacbon ¢6 tir 3 dén 8 canh hodc nhan di vong co tir 4 dén 8 canh tly v duoc thé
bang tir 1 dén 3 nhém ddc 1ap dugc chon tir Cighaloalkyl, Ci-shaloalkoxy, Ci.
salkyl, Cs.xycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl hoac
heteroarylalkyl hodc Re. T4t ca céc bién khac Y', Y2 va Q 1a nhu dugc xac dinh

theo phwrong 4n bat ky trong sb cac phuwong an dwoc mé ta & day.

Theo phuong an thir tu ciia sang ché, hop chit c¢6 cong thirc (I) c6 cong thire
phu (Id):
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Id

trong d6 R!2 13 H hozc R!; hodc hai nhém R'? 1ién k& cling véi céc nguyén tir ma
ching dugc gén vao tao thanh vong ¢6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén ti
1a nguyén tir trong vong dugc chon tir O, N hodc S; trong d6 vong cb tir 5 dén 6
canh tlly y duoc thé bang tir 1 dén 3 nhém thé RY hoic R¢, va chi s dudi p 1a s6
nguyén nam trong khoang tir 1 dén 5. Theo mdt phuong 4n, p bang 1. Theo
phuong 4n khéc, p bang 2. Theo phuong 4n khéc nita, p bang 5 va hai nhém thé
lién k& R'2 cling v6i céc nguyén tir ma chung duge gin vao tao thanh vong cb tir 5
dén 6 canh c6 tir 0 dén 2 di nguyén tir 1a nguyén tir trong vong duge chon tir O, N
hodic S; trong d6 vong c6 tir 5 dén 6 canh tiy ¥ duoc thé bang tir 1 dén 3 nhém thé
R¢ hozic R, va mdi nhém R!2 doc 1ap 1a H, R hozc Re. Theo mét sé phuong 4n,
hai nhém R!? lién ké ciing v6i céc nguyén tir ma chiing dugc gin vao tao thanh
vong cacbon ngung tu tity ¥ duoc thé, bao gdm, nhung khong chi gi6i han &, vong
benzen, xyclopentan va xyclohexan. Nhém thé trén vong cacbon c6 thé tir 1 dén 2
nhém R¢ hodc Re. Theo cac phuong 4n khac, hai nhém R'2 lién k& ciing vé6i céc
nguyén t ma ching dwoc gén vao tao thanh nhan di vong ngung tu tiy ¥ duge thé,
bao gém, nhung khoéng chi giéi han &, vong pyrol, furan, thiophen, pyrazol,
imidazol, oxazol, isoxazol, thiazol, isothiazol, pyridin, pyrazin, pyridazin,
tetrahydrfuran, tetrahydropyran, tetrahydrothiophen, pyrazolidin, , isoxazolidin,
imidazolidin, oxazolidin, thiazolidin, isothiazolidin, piperidin, piperazin, va
hexahydropyrimidin. T4t ca cac bién khac Y2 Q va Z 1a nhu dugc xac dinh theo

phuong 4n bat ky trong s6 cac phuong 4n duge mo ta & day.

Theo phuong 4n thr nam cia sang ché, hop chét c6 cong thirc (I) c6 cong
thirc phu (Id-1):
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trong d6 R'2 13 H hogc R!; hosdc hai nhém R!? lién k& cing véi cac nguyén tir ma
chung duge gén vao tao thanh vong c6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir
1a nguyén tir trong vong duoc chon tir O, N hozc S; trong d6 vong c6 tir 5 dén 6
canh tiy ¥ dugc thé bang tir 1 dén 3 nhom thé RY hozic Re, va chi sb duéi p 1a sb
nguyén ndm trong khoang tir 1 dén 5. Theo mét phwong 4n, p bang 1. Theo
phuong an khac, p bing 2. Theo mdt phuong an khac nira, p bang 5 va hai nhém
thé R!2 lién k& ciing véi cac nguyén tir ma ching duoc gin vao tao thanh vong co
tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 13 nguyén tir trong vong duogc chon tir O,
N hoic S; trong d6 vong c6 tir 5 dén 6 canh tiy ¥ duoc thé bang tir 1 dén 3 nhém
thé R hoic R¢, va mdi nhém trong s6 ba nhém R!2 khac doc 14p 1a H, R¢ hodc Re.
Theo mdt s6 phwong 4n, hai nhém R!? lién ké cing véi cac nguyén tir ma ching
duoc gin vao tao thanh vong cacbon ngung tu tiy ¥ duge thé, bao gdm, nhung
khoéng chi gi6i han &, vong benzen, xyclopentan, xyclohexan va benzen. Nhém thé
trén vong cacbon c6 thé tir 1 dén 2 nhém RY hodc Re. Theo cac phuong an khiac,
hai nhém R!? 1ién k& ciing v6i cac nguyén tir ma ching dugc gén vao tao thanh
nhan di vong ngung tu tly ¥ duge thé, bao gdm, nhung khong chi gii han &, vong
pyrol, furan, thiophen, pyrazol, imidazol, oxazol, isoxazol, thiazol, isothiazol,
pyridin, pyrazin, pyridazin, tetrahydrfuran, tetrahydropyran, tetrahydrothiophen,
pyrazolidin, , isoxazolidin, imidazolidin, oxazolidin, thiazolidin, isothiazolidin,
piperidin, piperazin, va hexahydropyrimidin. T4t ca cac bién khac Y2, Q, R* va RS
1a nhu duge x4c dinh theo phuong an bét ky trong sb céc phuong an duge mé ta &

day.
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Theo phuong an thtt sau ciia sang ché, hop chét co cong thirc (I) c6 cong
thirc phu (Id-2):

Id-2

tht ca cac bién R12, p, m, n, Y2 Q, va R!! 1a nhu dugc xé4c dinh theo phuong 4n bét
ky trong sb cac phuong an duoc mo ta & ddy. Theo mét s6 phuong an, R'' 14 Ci.
salkyl, Cssgxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, heteroxycloalkyl, heteroxycloalkylalkyl hodc R¢, chi s dudi m 14
s6 nguyén nim trong khoang tir 0 dén 3, va chi s6 dudi n 13 s6 nguyén nam trong

khoang tir 1 dén 5.

Theo phuong 4n thir bay cua sang ché, hop chit c6 cong thire (I) c6 cong
thirc phu (Id-3):

Id-3

tAt ca cac bién R12, p, Y2 Q, R7 va R8 13 nhu duoc x4c dinh theo phuong 4n bét ky
trong s6 cac phuong 4n dugc md ta & ddy. Theo mot sb phuong 4n, mdi nhém R’
va R® d6c 14p 1a Ciealkyl, Cishaloalkyl, Cishaloalkoxy, Cssgxycloalkyl, Cs.
sxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl hodc -X?R®, trong d6
mdi phin béo hodc thom ciia R7 va R tiy y duge thé bang tir 1 dén 3 nhém doc lap
duogc chon tir nhém bao gébm Cs.sxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl va R¢, véi didu kién trong mdi trudng hop, it nhét hai
trong sb cac nhom RS, R7 va R® khong ddng thoi 13 hydro; va trong d6 X2 1a -NR1?,
O hoic S; R!? 1a H, Ci-salkyl hodc aryl; va R’ 1a H, Ci.salkyl, Ci.shaloalkyl, Ci-
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shaloalkoxy, Cs.gxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl hoac
heteroarylalkyl, trong d6 R® tlly ¥ dugc thé bang tir 1 &én 3 nhém thé Re.

Theo phuong 4an thir tim cla sang ché, hop chit c6 cong thic (I) cb cong
thure phu (Ie):

Ie

trong d6 R'3 1a H hogc R!; hodc hai nhém R lién ké cling véi céc nguyén tir ma
ching duoc gén vao tao thanh vong c6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir
13 nguyén tir trong vong dugc chon tir O, N hodc S; va chi s6 dudi q 1a s6 nguyén
nam trong khoang tir 1 dén 4, trong d6 vong c6 tir 5 dén 6 canh tiy y duogc thé bang
tir 1 d&én 3 nhém thé RY hodc Re. Theo mdt phuong 4n, q bang 1. Theo phuong 4n
khéc, q bing 2. Theo mot phuong 4n khac nita, q bing 4 va hai nhom thé R 1ién
ké clng véi cac nguyén tir ma ching duoc gén vio tao thanh vong c6 tir 5 dén 6
canh c6 tlr 0 dén 2 di nguyén tir 13 nguyén tr trong vong dugc chon tir O, N hoic S;
trong d6 vong ¢o tir 5 dén 6 canh ty ¥ duge thé bang tir 1 dén 3 nhom thé RY hodc
R¢, va mbi nhém trong sd cac nhom R'3 khac doc 1ap 12 H, R¢ hodc Re. Theo mot
s6 phuong 4n, hai nhém R*3 lién ké cling v6i cac nguyén tir ma ching duoc gin vao
tao thanh vong cacbon ngung tu ty v duoc thé, bao gdm, nhung khéng chi giéi
han &, vong benzen, xyclopentan va xyclohexan. Nhém thé trén vong cacbon cé
thé tir 1 dén 2 nhém RY hodc Re. Theo cac phuong 4n khac, hai nhém R'3 lién k&
cling véi cac nguyén tir ma ching duoc gin vao tao thanh nhan di vong ngung tu
tlly ¥ duoc thé, bao gdm, nhung khong chi gidi han &, vong pyrol, furan, thiophen,
pyrazol, imidazol, oxazol, isoxazol, thiazol, isothiazol, pyﬁdin, pyrazin, pyridazin,
tetrahydrfuran, tetrahydropyran, tetrahydrothiophen, pyrazolidin, , isoxazolidin,

imidazolidin, oxazolidin, thiazolidin, isothiazolidin, piperidin, piperazin, va
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hexahydropyrimidin. T4t ca cac bién Y2, Q va Z khac 14 nhu dugc xéc dinh theo

phuong an bét ky trong sd céc phuong 4n dugc mo ta & day.

Theo phuong 4n thir chin ctia sang ché, hop chét ¢6 cong thic (I) c6 cong
thire phu (If):

If

R'# 1a H hoic R!; hodc hai nhém R lién ké& cing vdi céc nguyén tir ma ching
duge gin vao tao thanh vong c¢6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 13
nguyén tir trong vong duogc chon tir O, N hoic S; va chi sé dudi r 13 s6 nguyén nam
trong khoang tir 1 dén 3, trong d6 vong c6 tir 5 dén 6 canh tlly y dugc thé bang tir 1
dén 3 nhom thé R? hodc Re. Theo mét phuong &n, r bing 1. Theo phuong an khic,
r bing 2. Theo mdt phuong 4n khac nita, r bing 3 va hai nhom thé R 1ién k& cling
v6i cac nguyén tir ma chung duoce gin vao tao thanh vong c6 tir 5 dén 6 canh ¢ tir
0 dén 2 di nguyén tir 13 nguyén tir trong vong dugc chon tir O, N hodc S; trong d6
vong c6 tir 5 dén 6 canh ty y duogc thé bang tir 1 dén 3 nhom thé RY hoic Re, va
nhém R khac 13 H, RY hodc Re. Theo mot s6 phuwong an, hai nhém R lién ké
cling véi céc nguyén tir ma chiing duoc gén vao tao thanh vong cacbon ngung tu
tiry v dugc thé, bao gdbm, nhung khong chi gidi han &, vong benzen, xyclopentan va
xyclohexan. Nhom thé trén vong cacbon c6 thé tir 1 d&én 2 nhém R? hodc Re. Theo
cac phuong an khac, hai nhom R 1ién ké ciing véi cac nguyén tir ma chiing duoc
gén vao tao thanh nhén di vong ngung tu ty ¥ duoc thé, bao gdm, nhung khéng
chi gidi han &, vong pyrol, furan, thiophen, pyrazol, imidazol, oxazol, isoxazol,
thiazol, isothiazol, pyridin, pyrazin, pyridazin, tetrahydrfuran, tetrahydropyran,
tetrahydrothiophen, pyrazolidin, , isoxazolidin, imidazolidin, oxazolidin,

thiazolidin, isothiazolidin, piperidin, piperazin, va hexahydropyrimidin. T4t ca céc
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bién Y2 Q va Z khac 13 nhu duoc x4c dinh theo phwong an bét ky trong s céc

phuong an dugc mo ta & day.

Theo phuong 4n thir mudi ctia sang ché, hop chét c6 cong thirc (I) ¢6 cong

thire phu (Ig):

R’ 12 H ho#c R!; hogc hai nhém R' lién ké cling v&i cac nguyén tir ma ching
dugc gan vao tao thanh vong c6 tir 5 dén 6 canh ¢ tir 0 dén 2 di nguyén tu 1a
nguyén tlt trong vong duogc chon tir O, N hozic S; va chi s6 duéi s 14 s6 nguyén nim
trong khoang tlr 1 dén 3, trong d6 vong c6 tir 5 dén 6 canh tiy y dugc thé bang tir 1
dén 3 nhém thé R9 hoic Re. Theo mét phuong 4n, s bing 1. Theo phuong 4n khéc,
s bang 2. Theo mdt phuong 4n khéc nira, s bing 3 va hai nhom thé R!5 1ién k& cing
v6i céc nguyén tir ma ching duge gin vao tao thanh vong cé tir 5 dén 6 canh c6 tir
0 dén 2 di nguyén tir 12 nguyén tir trong vong duge chon tir O, N hoic S; trong d6
vong c6 tlir 5 dén 6 canh tlly v duoc thé bang tir 1 dén 3 nhom thé RY hogc RS, va
nhém RS khac 1a H, R hosic R®. Theo mét s phuong an, hai nhém RS 1ién ké
clng v6i cac nguyén tir ma ching dugc gin vao tao thanh vong cacbon ngung tu
tiy y duge thé, bao gdm, nhung khéng chi gi6i han &, vong benzen, xyclopentan va
xyclohexan. Nhom thé trén vong cacbon c6 thé tir 1 dén 2 nhém RY hodic Re. Theo
céc phuong 4n khac, hai nhém R lién ké cling v&i cac nguyén tir ma ching duoc
gin vao tao thanh nhé4n di vong ngung tu tily y dugc thé, bao gdm, nhung khong
chi gigi han &, vong pyrol, furan, thiophen, pyrazol, imidazol, oxazol, isoxazol,
thiazol, isothiazol, pyridin, pyrazin, pyridazin, tetrahydrfuran, tetrahydropyran,
tetrahydrothiophen, pyrazolidin, isoxazolidin, imidazolidin, oxazolidin, thiazolidin,

isothiazolidin, piperidin, piperazin, va hexahydropyrimidin. Theo c4c phuong an
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khac, R 13 halogen, -CN, -OH, -CF3, CF3;0-, Cisalkyl, Ci.salkoxy, -NO», benzyl,
phenyl, xyclopropyl, xyclopropylmetyl, xyclobutyl, xyclobutylmetyl, xyclopentyl,
xyclopentylmetyl, xyclohexyl, xyclohexymetyl, -OC(O)R®, -C(O)R®, -C(O)OR?, -
NHC(O)R®, -C(O)NHR®, -NHR® hoic -NRPR®. Theo mét s6 phuong an, R'5 1a F,
CL Br, I, -CN, -OH, -CF;, NH,, CF;0-, CHs-, CH30, -NO2, xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido hodc metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hodc 1-hydroxy-1-metyletyl. T4t ca céc bién Y2, Q va Z
khéc 1a nhu dugc xé4c dinh theo phuong 4n bét ky trong sd cac phuong an duge mé
ta ¢ day.

Theo phuong 4n thir mudi mot cta sang ché, hop chét c6 cong thic (I) c6

cOng thire phu (Ig-1):

Ig-1

tat ca cac bién R'%, Y2, Q va Z khac 1a nhu dugc xac dinh theo phwong 4n bat ky
trong s6 cac phuong 4n dugc md ta & day. Theo phuwong an duoc wu tién, Y2 14 H.
Theo mot s6 phuong an, R'S 13 H hoic R!. Theo mdt sb phuong 4n, R15 1a R?, R,
R¢, R¢ hodc R®. Theo cac phuong 4n khac, R' 1a halogen, -CN, -OH, -CF3, CF;0-,
Cisalkyl, Cisalkoxy, -NO2, benzyl, phenyl, xyclopropyl, xyclopropylmetyl,
xyclobutyl, xyclobutylmetyl, xyclopentyl, xyclopentylmetyl, xyclohexyl,
xyclohexymetyl, -OC(O)R®, -C(O)RP, -C(O)ORP, -NHC(O)R®, -C(O)NHR", -
NHR? hozc -NRPR®. Theo mét sé phwong én, R' 13 F, Cl, Br, I, -CN, -OH, -CF3,
NH;, CF:O-, CHs3-, CH3O, -NO;, xyclopropyl, xyclopropylmetyl,
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xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido hoac
metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-xyclopropyletyl, 2-xyclopropyletyl, 1-
xyclopropyletylamino, 2-xyclopropyletylamino hodc 1-hydroxy-1-metyletyl. Theo
mot s& phuong én, Z 13 -N(R*)(R5) hosic -N(CH3)(R%). Tét ca céc bién khac 13 nhu

duogc x4c dinh theo phuong 4n bat ky trong sd cac phuong an duge mé ta & day.

Theo phuong 4n tht mudi hai cua sang ché, hop chit c6 cong thic (I) c6

cong thtrc phu (Ig-2):

Ig-2

tat ca cac bién R'5, Y2, Q, R!!, m va n 13 nhu duoc x4c dinh theo phuong 4n bt ky
trong s cac phuong 4n dugc mé ta & ddy. Theo phuong an dugc wu tién, Y2 1a H.
Theo mdt s& phuong 4n, R!5 1a H hoic R!. Theo mét sé phuong an, RS 14 R?, R,
RS, R¢ hodc R®. Theo mot phuong 4n, R'5 1a Ci.ealkyl. Theo phuong 4n khac, R'
13 Cs.exycloalkyl. Theo mdt phuong an khac nita, R'> 13 heteroxycloalkyl. Chi sb
dudi m 1 s6 nguyén nim trong khoang tir 0 dén 3. Chi s6 dudi n 14 s6 nguyén nim
trong khoang tir 1 dén 5. Theo mét s6 phuong 4n, m bang 0. Theo cac phuong 4n
khac, chi s6 dudi n bang 1, 2, 3 hogic 4. Theo mdt s6 phuong 4n, n bing 1, 2 hodc 3
va m bang 1 hogc 2. Theo mdt s& phuong 4n, R!! 1a Ci.alkyl, Cs.sxycloalkyl, Cs.
sxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl hozc Re. Theo mdt sb
phuong 4an, R'! 1a Cigalkyl, Cisalkoxy, Cishaloalkyl, Cishaloalkoxy, Cs.
sxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heteroxycloalkyl, heteroxycloalkylalkyl hodc R¢, mbi nhém trong s ching tiy y
dugc thé bang (i) tir 1 dén 3 nhom thé doc 1ap duogc chon tir Cisalkoxy, Ci-
shaloalkyl, Cichaloalkoxy, Ci.salkyl, Cs.gxycloalkyl, Cs.sxycloalkylalkyl, aryl,
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arylalkyl, heteroaryl, heteroarylalkyl, R¢ hodc R¢; hoic (ii) 1, 2 hogic 3 nhom thé R?;
hotc (iii) 1, 2 hodc 3 nhom thé RP; hoic (iv) 1, 2 hodc 3 nhém thé R¢; hoidc (v) 1, 2
hodc 3 nhém thé RY; hodc (vi) 1, 2 hodic 3 nhém Rf; chi s6 dudi n bang 1, 2, 3, 4
hodc 5 va chi sb duéi m bang 0, 1, 2 hodic 3. Theo cic phuong 4an khac, R!! 1a C;.
salkyl, Cssxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl hoic R°. Theo mét sb phwong 4n, R!' 1a halogen, Ci.
salkyoxycacbonyl, Cisalkyl, Ci.salkyl-(CO)NH- hodc Ci.salkyl-(CO)(Ci-salkyl)N-.
Theo mdt sb phuong 4an, R!' 1a metoxycacbonyl, etoxycacbonyl, -CHs,
CH3(CO)NH-, vinyl, propen-3-yl hodc CH3(CO)(CH;3)N-. Theo mdt phuong an vé
hop chét c6 cong thirc Ig-2, chi s dudi n bang 1, m bing 0 hodc 1. Theo mot
phuong 4n khéc vé& hop chit c6 cong thirc Ig-2, chi s6 dudi n bang 2, m bang 0, 1
hogic 2. Theo mdt phuong 4n khéc nita vé hop chit c¢6 cong thic Ig-2, chi s6 dudin
bang 3, m bing 0, 1 hodc 2. T4t ca cac bién khac 13 nhu duoc xac dinh theo

phuong an bat ki trong s cac phuong an duoc mé ta & day.

Theo phuong 4n tht mudi ba ciia sang ché, hop chét c6 cong thuc (I) c6

cong thirc phu (Ig-3):

Ig-3

tat ca cac bién R!% Y2, Q, R7 V2 R8 1a nhu duoc xé4c dinh theo phuong 4n bét ky
trong sd cac phuong an dugc md ta & ddy. Theo phwong 4n duge wu tién, Y2 1a H.
Theo mét s6 phuong an, R'5 1a H hoic R!. Theo mét sb phuong 4n, RS 1a R?, R,
RS, R¢ hodc R¢. Theo mdt phuong 4n, R15 1 Cisalkyl. Theo phuong 4n khéac, R'
la Cs-sxycloalkyl. Theo mdt phuong 4n khac nita, R 1a heteroxycloalkyl. Theo
mot s6 phuong 4n, mdi nhém R7 va R® doc 1ap Crealkyl, Ci.haloalkyl, Ci.
chaloalkoxy,  Cs.sxycloalkyl, Cs.sxycloalkylalkyl, aryl, arylalkyl, heteroaryl,
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heteroarylalkyl hodc -X?RY, trong d6 mbi phin béo hozc thom ciia R7 va R8 tiy ¥
duoc thé béng tr 1 dén 3 nhém ddc lap dugc chon tir nhém bao gdm Cs.
sxycloalkyl, Cs.gxycloalkylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl va RS,
véi diéu kién trong mdi trudng hop, it nhit hai trong sd cic nhém R®, R7 va R®
khong ddng thoi 13 hydro; va trong d6 X2 13 -NR9, O hogc S; R1? 13 H, Ci-alkyl
hoic aryl; va R® 1a H, Ci.ealkyl, Ci-shaloalkyl, Ci.shaloalkoxy, Cjs.sxycloalkyl, Cs.
sxycloalkylalkyl, aryl, arylalkyl, heteroaryl hodc heteroarylalkyl, trong d6 R® tiy y
duoc thé bang tir 1 d¢én 3 nhom thé Re. Trong mét s6 truong hop, -C(R7)(R®) 1a Cs.
salkyl mach nhéanh. Theo mdt phuong 4n, -C(R”)(R®) 14 isopropyl. Theo phuong 4n
khéac, -C(R7)(R®) 1a sec-butyl. Theo mdt phuong 4n khac nita, -C(R7)(R?) 1a
pentan-2-yl. Theo phuong 4n khéc nita, -C(R7)(R®) 1a pentan-3-yl. T4t ca cac bién
khéc 13 nhu dugc xac dinh theo phuong an bit ky trong sb cac phuong 4an dugc méd
ta & day.

Theo phuong an thr mudi bbn cua sang ché, hop chét ¢ cong thiae (I) c6

cong thure phu (Th):
Q
0]
V4 I Q
(\J NN F N2
( R16>t/ _ N 0
NT Th

trong d6 Z' 12 O hodc S; R'6 1a H hodc R!; hodc hai nhém R!° lién ké cung véi cac
nguyén tr ma chiing dugc gén vao tao thanh vong ¢6 tir 5 dén 6 canh c6 tir 0 dén 2
di nguyén tir 1a nguyén tr trong vong dugce chon tir O, N hodc S; trong d6 vong cd
tir 5 dén 6 canh tity y duoc thé bing tir 1 dén 3 nhém thé RY hodc R¢; va chi s dudi
t 1a s6 nguyén nam trong khoang tir 1 dén 3. Theo mét phwong 4n, Z! 13 O. Theo
phuong 4n khac, Z! 13 S. Theo mét phuong 4n, t bang 1. Theo phuong an khéc, t
bing 2. Theo mot phuong 4n khac nita, t bang 3 va hai nhom thé R16 lién ké cing

v6i cac nguyén tir ma ching dugc gén vao tao thanh vong co tir 5 dén 6 canh c6 tir
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0 dén 2 di nguyén tir 1a nguyén tir trong vong duogc chon tir O, N hodc S; trong d6
vong ¢6 tlir 5 dén 6 canh tiy y dugc thé bang tir 1 dén 3 nhom thé RY hodc R®, va
nhém R'6 con lai 1a H, R hodc Re. Theo mét s6 phuong 4n, hai nhém R!6 1ién k&
cling véi cic nguyén tir ma ching dugce gén vao tao thanh vong cacbon ngung tu
tity y duoc thé, bao gdm, nhung khéng chi gii han &, vong benzen, xyclopentan va
xyclohexan. Nhom thé trén vong cacbon c6 thé tir 1 dén 2 nhém RY hozic Re. Theo
c4c phuong 4n khac, hai nhém R'6 lién k& cling vdi cac nguyén tir ma chung duoc
gan vao tao thanh nhan di vong ngung tu tily v duoc thé, bao gdm, nhung khong
chi gi¢i han &, vong pyrol, furan, thiophen, pyrazol, imidazol, oxazol, isoxazol,
thiazol, isothiazol, pyridin, pyrazin, pyridazin, tetrahydrfuran, tetrahydropyran,
tetrahydrothiophen, pyrazolidin, isoxazolidin, imidazolidin, oxazolidin, thiazolidin,
isothiazolidin, piperidin, piperazin, va hexahydropyrimidin. Theo cic phuong an
khac, R'® 1a halogen, -CN, -OH, -CF3, CF30-, Cisalkyl, Ci-salkoxy, -NO,, benzyl,
phenyl, xyclopropyl, xyclopropylmetyl, xyclobutyl, xyclobutylmetyl, xyclopentyl,
xyclopentylmetyl, xyclohexyl, xyclohexymetyl, -OC(O)RP, -C(O)R, -C(O)OR®, -
NHC(O)R®, -C(O)NHR®, -NHR" hodc -NRPRP. Theo mét sé phuong 4n, R16 14 F,
Cl, Br, I, -CN, -OH, -CF;, NHz, CF30-, CH3-, CH30, -NO3, xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hodc 1-hydroxy-1-metyletyl. Tt ca cac bién Y2 Q va Z
khac 13 nhu dugc x4c dinh theo phuong 4n bét ky trong sd cac phuong an duge mod
ta & day.

Theo phuong 4n thir mudi 1im cua sang ché, hop chit c6 cong thic (I) ¢6

cong thure phu (Ii):

-78-



24113

Q
R18 0
\ 4
(N HN ('s?—z
ﬂ TN F I
(R17>/ N/ N o)
u H Ii

trong d6 R!8 1a H, Cisalkyl, Ci.shaloalkyl, Cs-¢xycloalkyl hozic Cs.sxycloalkyl. R!?
12 H hodic R!; hodc hai nhém R!7 lién k& cling véi céc nguyén tir ma ching dugc
gén vao tao thanh vong c6 tir 5 dén 6 canh c6 tir 0 dén 2 dj nguyén tir 1a nguyén tir
trong vong dugc chon tir O, N ho#c S; hodc R!'7 va R'® cing vé6i cdc nguyén tir ma
ching dugc gin vao tao thanh vong ¢6 tir 5 dén 6 canh ¢6 tir 0 dén 2 di nguyén tu
12 nguyén tir trong vong duge chon tir O, N hodc S, trong d6 vong ¢ tir 5 dén 6
canh tity y dugc thé bang tir 1 dén 3 nhém thé RY hogic R R!8 1a H, Cialkyl hodc
C1shaloalkyl; va chi sb dudi u 13 s6 nguyén nim trong khoang tir 1 dén 3. Theo
mdt phuong 4n, u bang 1. Theo phwong 4n khac, u bing 2. Theo mot phuong én
khac nita, u bang 3 va hai nhém thé R!7 1ién k& cung véi cac nguyén tr ma ching
dugc gin vao tao thanh vong c6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén ti la
nguyén tir trong vong duge chon tir O, N hoic S; trong d6 vong ¢6 tir 5 dén 6 canh
tly y dugc thé bang tir 1 dén 3 nhém thé R¢ hodc R¢, va nhém R!7 con lai 1a H, R¢
hodc R®. Theo cac phuong an khac, R!7 va R!8 cung véi cdc nguyén tit ma chiing
duoc gin vao tao thanh vong ¢6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tu 13
nguyén ti trong vong dugc chon tir O, N hoic S, trong d6 vong c6 tir 5 dén 6 canh
tiy y dugc thé bang tir 1 dén 3 nhém thé RY hodc Re. Theo mét sé phuong 4n, (i)
hai nhém R!7 1ién ké ciing v&i céc nguyén tir ma chung dugc gén vao hoic (ii) RV
va R!® cling véi céc nguyén tir ma chiing dugc gan vao, tao thanh vong cacbon
ngung tu tlly y dugc thé, bao gdm, nhung khéng chi gidi han &, vong benzen,
xyclopentan va xyclohexan. Nhém thé trén vong cacbon c6 thé tir 1 dén 2 nhém RY
hodc R®. Theo céc phuong 4n khac, (i) hai nhém R!7 lién k& cling v6i cac nguyén
tr ma chiing dugc gan vao hoic (ii) R!7 va R!® ciing v6i cac nguyén tr ma ching

duoc gén vdo, tao thanh nhan di vong ngung tu ty y duoc thé, bao gém, nhung
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khong chi gidi han ¢, vong pyrol, furan, thiophen, pyrazol, imidazol, oxazol,
isoxazol, thiazol, isothiazol, pyridin, pyrazin, pyridazin, tetrahydrfuran,
tetrahydropyran, tetrahydrothiophen, pyrazolidin, isoxazolidin, imidazolidin,
oxazolidin, thiazolidin, isothiazolidin, piperidin, piperazin, va hexahydropyrimidin.
Theo mdt sb phuwong an, R!7 1a halogen, -CN, -OH, -CF3, CF;0-, Cisalkyl, Ci.
salkoxy, -NO2, benzyl, phenyl, xyclopropyl, xyclopropylmetyl, xyclobutyl,
xyclobutylmetyl, xyclopentyl, xyclopentylmetyl, xyclohexyl, xyclohexymetyl, -
OC(O)R®, -C(O)RP, -C(O)OR®, -NHC(O)R®, -C(O)NHR®, -NHR" hozc -NR'R®,
Theo mdt s6 phuong 4n, R'7 1a F, Cl, Br, I, -CN, -OH, -CF3;, NH,, CF;0-, CH;-,
CH30, -NOa, xyclopropyl, xyclopropylmetyl, xyclopropylamino,
xyclopropylmetylamino,  1-xyanoxyclopropyl, = metylamino, dimetylamino,
metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido, metylcarbamoyl,
isopropyl, 1-pyrolidinyl, 1-xyclopropyletyl, 2-xyclopropyletyl, 1-
xyclopropyletylamino, 2-xyclopropyletylamino hodc 1-hydroxy-1-metyletyl.
Trong mdt s6 truong hop, R'® 1a H, Ci.ealkyl hoic Cihaloalkyl. Theo mot sb
phuong 4n, R!® 13 H, Ciealkyl hodc xyclopropyl, xyclopropylmetyl, xyclobutyl,
xyclobutylmetyl, xyclopentyl, xyclopentylmetyl, xyclohexyl, hodc
xyclohexylmetyl. Theo mét sb phuong 4n, R'8 13 H hosc CHs. Tt ca c4c bién Y2,
Q va Z khéc 1a nhu dugc xéc dinh theo phuong an bat ky trong sb cac phuong 4n

dugc md ta & day.

Theo phuong an thir mudi sau cia sang ché, hop chét ¢6 cong thirc (I) c6

cong thice phu (Ij):
Q
R1\: vz ©
I
(] N N
(RZO N NN o
Y H I
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R 1a H, Cisalkyl, Cishaloalkyl, Cs.exycloalkyl hoiic Csexycloalkyl. R 1a H
hozc R!; hodc hai nhém R lién ké cling v&i cac nguyén tir ma ching dwoc gin vao
tao thanh vong c6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 13 nguyén tir trong
vong dugc chon tir O, N hodc S; hodc R va R cung véi cac nguyén tr ma chung
duoc gén vao tao thanh vong ¢6 tir 5 dén 6 canh ¢6 tir 0 dén 2 di nguyén tir l1a
nguyén tr trong vong dugc chon tir O, N hodc S; RY 1a H, Ciealkyl hodc Ci-
shaloalkyl; va chi s& duéi v 1a s& nguyén ndm trong khoang tir 1 hodc 2, trong d6
vong ¢o tlr 5 dén 6 canh tiy y duoc thé bang tir 1 dén 3 nhom thé RY hodc R¢. Theo
mdt phuong 4n, v bang 1. Theo mot s§ phuong 4n, hai nhém thé R 1ién k& cing
v6i cac nguyén tir ma chiing duge gin vao tao thanh vong cé tir 5 dén 6 canh c6 tir
0 dén 2 di nguyén tir 1a nguyén tir trong vong duoc chon tir O, N hodc S; trong do
vong c6 tlr 5 dén 6 canh tiy ¥ dugc thé bing tir 1 dén 3 nhém thé R¢ hodc Re. Theo
cac phuong 4n khéc, v bang 2, R' va R ciing véi cac nguyén tir ma ching dugc
gan vao tao thanh vong c6 tir 5 dn 6 canh c6 from tir 0 dén 2 di nguyén ti 1a
nguyén tir trong vong duge chon tir O, N hoic S, trong d6 vong c6 tir 5 dén 6 canh
tily ¥ dugc thé bang tir 1 dén 3 nhom thé R¢ hoic R¢, va nhém R con lai 1a H, RY
hoic R®. Theo mdt s& phuong &n, (i) hai nhém R2° 1ién k& ciing v&i cac nguyén ti
ma chiing dugc gén vao hoic (ii) R va R ciing véi cdc nguyén tir ma ching duge
gén vio, tao thanh vong cacbon ngung tu ty ¥ duoc thé, bao gdm, nhung khong
chi gidi han &, vong xyclopentan, xyclohexan va benzen. Nhém thé trén vong
cacbon c6 thé tir 1 dén 2 nhém RY hozic Re. Theo cc phuong 4n khéc, (i) hai nhém
R lién ké cling vé6i cac nguyén tir ma ching dugc gin vao hodc (ii) R!° va R
cling vé6i cac nguyén tr ma ching dugc gén vao, tao thanh nhén dji vong ngung tu
tly y dugc thé, bao gdm, nhung khong chi gi6i han &, vong pyrol, furan, thiophen,
pyrazol, imidazol, oxazol, isoxazol, thiazol, isothiazol, pyridin, pyrazin, pyridazin,
tetrahydrfuran, tetrahydropyran, tetrahydrothiophen, pyrazolidin, isoxazolidin,
imidazolidin, oxazolidin, thiazolidin, isothiazolidin, piperidin, piperazin, va

hexahydropyrimidin. Theo cac phuwong an khac, R* 14 halogen, -CN, -OH, -CF3,
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CF;0-, Cisealkyl, Cisalkoxy, -NOz, Dbenzyl, phenyl, xyclopropyl,
xyclopropylmetyl, xyclobutyl, xyclobutylmetyl, xyclopentyl, xyclopentylmetyl,
xyclohexyl, xyclohexymetyl, -OC(O)R’, -C(O)R®, -C(O)OR®, -NHC(O)R®, -
C(O)NHR®, -NHRP hozc -NRPR®. Theo mét s phuong 4n, R® 1a F, Cl, Br, I, -CN,
-OH, -CF3, NH, CF30-, CH3-, CH30, -NO2, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido,
metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-xyclopropyletyl, 2-xyclopropyletyl, 1-
xyclopropyletylamino, 2-xyclopropyletylamino hodc 1-hydroxy-1-metyletyl.
Trong mdt s trudng hop, R 1a H, Ci.alkyl hosc Cighaloalkyl. Theo mot sb
phuong an, R 1a H, Ciealkyl hodc xyclopropyl, xyclopropylmetyl, xyclobutyl,
xyclobutylmetyl, xyclopentyl, xyclopentylmetyl, xyclohexyl, hoac
xyclohexylmetyl. Theo mét sé phuong 4n, R' 13 H hosic CHs. Tt ca cac bién Y2,
Q va Z khac 13 nhu dugc x4c dinh theo phuong 4n bét ky trong s cac phuong an

dugc mo ta ¢ day.

Theo phuong 4an thit mudi bay ciia sang ché, hop chét c6 cong thic (I) ¢b

cong thuac phu (Ik):

R21 ] \/ \ HN—"—z
7213 O hoic S. Chi s6 dudi w bang 1 hoc 2. R?! 13 H hoic R!; hoidc hai nhém R2!
1ién k& ciing vé6i cac nguyén tir ma ching dugce gén vao tao thanh vong c6 tir 5 dén
6 canh c6 tir 0 dén 2 di nguyén tir 13 nguyén tir trong vong dugc chon tir O, N hoic
S, trong d6 vong c6 tir 5 dén 6 canh tiy ¥ duoc thé bang tir 1 dén 3 nhém thé RY
hodc Re. Theo mét phuong an, w bang 1. Theo phuong 4n khac, w bang 2. Theo

mot sO phuong 4n, hai nhom thé R?! lién ké cing véi cic nguyén tir ma ching dugc
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gén vao tao thanh vong c6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 1a nguyén tu
trong vong duge chon tir O, N hoic S; trong d6 vong ¢6 tir 5 dén 6 canh tuy y duoc
thé biang tir 1 dén 3 nhém thé RY hoic Re. Theo mdt sb phuong 4an, hai nhém R2!
lién k& cling véi céc nguyén tir ma chung dugce gin vao tao thanh vong cacbon
ngung tu tity ¥ duoc thé, bao gdm, nhung khong chi gi6i han &, vong xyclopentan,
xyclohexan va benzen. Trong mot sd trudng hop, nhom thé trén vong cacbon co
thé tir 1 dén 2 nhom R¢ hogic Re. Theo cac phuong an khac, hai nhém R?! 1ién ké
cling v&i cic nguyén tir ma ching duge gin vaotao thanh nhan di vong ngung tu
tiy v dugc thé, bao gdm, nhung khéng chi giéi han &, vong pyrol, furan, thiophen,
pyrazol, imidazol, oxazol, isoxazol, thiazol, isothiazol, pyridin, pyrazin, pyridazin,
tetrahydrfuran, tetrahydropyran, tetrahydrothiophen, pyrazolidin, isoxazolidin,
imidazolidin, oxazolidin, thiazolidin, isothiazolidin, piperidin, piperazin, va
hexahydropyrimidin. Trong mot sd trudng hop, nhom thé trén nhan di vong c6 thé
tir 1 dén 2 nhém R hodc Re. Theo cac phuong 4n khéc, R?! 13 halogen, -CN, -OH,
-CF3, CF;0-, Cisgalkyl, Cisalkoxy, -NOz, benzyl, phenyl, xyclopropyl,
xyclopropylmetyl, xyclobutyl, xyclobutylmetyl, xyclopentyl, xyclopentylmetyl,
xyclohexyl, xyclohexymetyl, -OC(O)R®, -C(O)R’, -C(O)ORP, -NHC(O)R®, -
C(O)NHR®, -NHR" hozc -NRPR. Theo mét s6 phwong an, R?' 1a F, Cl, Br, I, -CN,
-OH, -CF;, NHz, CF;0-, CH3-, CH30, -NO2, xyclopropyl, xyclopropylmetyl,
xyclopropylamino, xyclopropylmetylamino, 1-xyanoxyclopropyl, metylamino,
dimetylamino, metylthio, axetoxy, axetyl, metoxycacbonyl, axetamido,
metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-xyclopropyletyl, 2-xyclopropyletyl, 1-
xyclopropyletylamino, 2-xyclopropyletylamino hodc 1-hydroxy-1-metyletyl. Tét
ca céc bién khac Y2 Q va Z 13 nhu duoc xé4c dinh theo phuong 4n bt ky trong sb

cac phuong an dugc mo ta & day.

Theo phuong 4n thtt mudi tim cta sang ché, hop chét c6 cong thirc (I) cb

cong thirc phu (11):
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Z3 1a O, S hoac -N(R¥), trong d6 R 1a H, Cisalkyl, Ci-shaloalkyl, Cs.sxycloalkyl
hodc Csexycloalkyl. Chi s§ dudi x bing 1 hodc 2. R?? 1a H hodc R!; hoic hai
nhém R?? lién ké cling véi cc nguyén tir ma ching dugc gin vao tao thanh vong
c6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 1 nguyén tir trong vong dugc chon tir
O, N hoic S, trong d6 vong c6 tir 5 dén 6 canh tity ¥ duoc thé bang tir 1 dn 3 nhém
thé R? hodc Re. Theo mét phuong 4n, x bang 1. Theo phuong 4n khéc, x bing 2.
Theo mot s6 phuong 4n, hai nhém thé R2 1idn k& ciing véi cac nguyén tir ma ching
duge gin vao tao thanh vong c6 tir 5 dén 6 canh ¢4 tir 0 dén 2 di nguyén tu la
nguyén tr trong vong duge chon tir O, N hoic S; trong d6 vong cé tir 5 dén 6 canh
tiy y duoc thé bang tir 1 dén 3 nhém thé R hoic Re. Theo cac phuong 4n khéc, x
bang 2, R? va R ciing véi cac nguyén tir ma chung dugc gén vao tao thanh vong
c6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 13 nguyén tir trong vong dugc chon tir
O, N hodc S, trong d6 vong c6 tir 5 dén 6 canh tity ¥ dugc thé bing tir 1 d&én 3 nhém
thé R hodc R®. Theo mdt sb phuong 4n, (i) hai nhém R?? lién k& cing véi cac
nguyén tir ma ching dugc gén vao hoic (ii) R2 va R ciing vé6i céc nguyén tr ma
ching dugc gén vio, tao thanh vong cacbon ngung tu tly y dugc thé, bao gbm,
nhung khdng chi gidi han &, vong xyclopentan, xyclohexan va benzen. Trong mot
sd truong hop, nhém thé trén vong cacbon cd thé tir 1 dén 2 nhém RY hosc R,
Theo céc phuong 4an khéc, (i) hai nhém R?? lién k& cling v6i cdc nguyén tr ma
chiing dugc gan vao hodc (ii) R va R ciing vé6i cac nguyén tir ma ching duoc
gén vao, tao thanh nhan di vong ngung tu tily ¥ duoc thé, bao gdm, nhung khong
chi giéi han &, vong pyrol, furan, thiophen, pyrazol, imidazol, oxazol, isoxazol,
thiazol, isothiazol, pyridin, pyrazin, pyridazin, tetrahydrfuran, tetrahydropyran,

tetrahydrothiophen, pyrazolidin, isoxazolidin, imidazolidin, oxazolidin, thiazolidin,

-84-



24113

isothiazolidin, piperidin, piperazin, va hexahydropyrimidin. Theo cac phuong an
khac, R* 1a halogen, -CN, -OH, -CF3, CF30-, Ci¢alkyl, Ci-alkoxy, -NO», benzyl,
phenyl, xyclopropyl, xyclopropylmetyl, xyclobutyl, xyclobutylmetyl, xyclopentyl,
xyclopentylmetyl, xyclohexyl, xyclohexymetyl, -OC(O)RP, -C(O)R®, -C(O)OR®, -
NHC(O)R®, -C(O)NHR®, -NHR" hozc -NRPRP. Theo mét s phuong 4n, R?? 1a F,
Cl, Br, I, -CN, -OH, -CFs;, NH», CF;0-, CH3-, CH30, -NO», xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido, metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hosc 1-hydroxy-1-metyletyl. Trong médt sb trudng hop, R3
1a H, Ci.alkyl hoic Ci.haloalkyl. Theo mot s& phuong 4n, R 13 H, Ci.salkyl
hodc xyclopropyl, xyclopropylmetyl, xyclobutyl, xyclobutylmetyl, xyclopentyl,
xyclopentylmetyl, xyclohexyl, hogc xyclohexylmetyl. Theo mét s phuong 4n, R3°
12 H hoic CHs. T4t ca cac bién Y2, Q va Z khac 1a nhu duge x4c dinh theo phuong

an bat ky trong s cac phuong 4n duge moé ta & day.

Theo phuong 4n thir mudi chin cta sang ché, hop chit ¢6 cong thirc (I) ¢6

cong thic phu (Im):

Im

R* 13 H hodc R!; hoic hai nhém R* lién ké ciing v6i céc nguyén tir ma ching
dugc gin vao tao thanh vong ¢o tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 1a
nguyén ti trong vong duge chon tir O, N hodc S; va chi s6 dudi o 13 s6 nguyén ndm

trong khoang tlr 1 dén 3, trong d6 vong c6 tir 5 dén 6 canh tiry y dugc thé bang tir 1
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dén 3 nhém thé RY hoic Re. Theo mot phwong 4n, chi sé dudi o bang 1. Theo
phuong 4n khac, chi s dudi o bing 2. Theo mdt phuong 4n khéc nita, chi sé dudi
o bang 3 va hai nhém thé R* 1ién k& ciing véi cac nguyén tir ma ching duge gin
vao tao thanh vong c6 tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 1a nguyén ti trong
vong duogc chon tir O, N hodc S; trong d6 vong c6 tir 5 dén 6 canh tiy ¥ dugc thé
bang tir 1 dén 3 nhém thé R? hodc R¢, va nhém R* con lai 13 H, RY, R® hoic R,
Theo mdt s& phuong 4n, hai nhém R* 1ién k& ciing v&i céc nguyén tir ma ching
dugc gin vao tao thanh vong cacbon ngung tu tlly ¥ dugc thé, bao gdm, nhung
khéng chi gidi han &, vong benzen, xyclopentan va xyclohexan. Nhom thé trén
vong cacbon c6 thé tir 1 dén 2 nhém RY hodic Re. Theo céc phuong 4n khéc, hai
nhém R* 1ién ké cling véi cac nguyén tir ma chiing duoc gin vao tao thanh nhan di
vong ngung tu tiry y duge thé, bao gdm, nhung khéng chi gi6i han &, vong pyrol,
furan, thiophen, pyrazol, imidazol, oxazol, isoxazol, thiazol, isothiazol, pyridin,
pyrazin, pyridazin, tetrahydrfuran, tetrahydropyran, tetrahydrothiophen,
pyrazolidin, , isoxazolidin, imidazolidin, oxazolidin, thiazolidin, isothiazolidin,
piperidin, piperazin, va hexahydropyrimidin. Theo c4ac phuong 4n khac, R* 1a
halogen, -CN, -OH, -CF3;, CF30-, Cisalkyl, Cisalkoxy, -NO2, benzyl, phenyl,
xyclopropyl, xyclopropylmetyl, xyclobutyl, xyclobutylmetyl, xyclopentyl,
xyclopentylmetyl, xyclohexyl, xyclohexymetyl, -OC(O)R®, -C(O)R®, -C(O)OR?®, -
NHC(O)R®, -C(O)NHR®, -NHR® hoic -NRRP, Theo mot sé phuong an, R 1a F,
Cl, Br, I, -CN, -OH, -CF3;, NH;, CF30-, CH3-, CH30, -NO., xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido hodc metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hogc 1-hydroxy-1-metyletyl. Tt ca cac bién Y2, Q va Z
khac 1a nhu dugc x4c dinh theo phwong 4n bat ky trong sb cac phuong 4n duge mé

ta & day.
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Theo phuong 4n thir hai muoi cta sang ché, hop chit c6 cong thie (I) c6

cong thire phu (In):

In

R# 14 H hodc R!; hodc hai nhém R*! lién ké cing véi cac nguyén tir ma chung
dugc gin vao tao thanh vong cb tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 13
nguyén tir trong vong dugc chon tir O, N hogic S; va chi s§ dudi n’ 13 sb nguyén
nim trong khoang tir 1 hozc 2, trong d6 vong cb tir 5 dén 6 canh tiy ¥ dugc thé
bang tir 1 dén 3 nhom thé R4 hogic Re. Theo mét phwong an, chi s6 dudi n’ bang 1.
Theo phuong 4n khéc, chi s6 dudi n’ bing 2. Theo mét s6 phuong 4n, hai nhém
thé R*! lién k& cling vdi cac nguyén tir ma chiing duoc gén vao tao thanh vong c6
tir 5 dén 6 canh c6 tir 0 dén 2 di nguyén tir 1a nguyén tir trong vong duoc chon tir O,
N hoic S; trong d6 vong c6 tir 5 dén 6 canh tily y duoc thé bang tir 1 dén 3 nhém
thé R4 hodc Re. Theo mdt s6 phuong an, hai nhém R*! 1ién k& cling v&i cic nguyén
tr ma chung duogc gin vao tao thanh vong cacbon ngung tu tily y dugc thé, bao
gdm, nhung khong chi gidi han &, vong benzen, xyclopentan va xyclohexan.
Nhém thé trén vong cacbon c6 thé tir 1 dén 2 nhém R hodc Re. Theo cic phuong
an khac, hai nhom R*! 1ién k& ciing v6i cac nguyén tir ma ching dugc gin vao tao
thanh nhén di vong ngung tu tiy y duoc thé, bao gdm, nhung khong chi gi6i han o,
vong pyrol, furan, thiophen, pyrazol, imidazol, oxazol, isoxazol, thiazol, isothiazol,
pyridin, pyrazin, pyridazin, tetrahydrfuran, tetrahydropyran, tetrahydrothiophen,
pyrazolidin, , isoxazolidin, imidazolidin, oxazolidin, thiazolidin, isothiazolidin,
piperidin, piperazin, va hexahydropyrimidin. Theo c4c phuong an khac, R*! 1a
halogen, -CN, -OH, -CF3, CF30-, Cisalkyl, Cisalkoxy, -NO2, benzyl, phenyl,
xyclopropyl, xyclopropylmetyl, xyclobutyl, xyclobutylmetyl, xyclopentyl,
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xyclopentylmetyl, xyclohexyl, xyclohexymetyl, -OC(O)RP, -C(O)RP, -C(O)OR®, -
NHC(O)RP, -C(O)NHR®, -NHR" hozc -NRPR®. Theo mét s phwong an, R" 1a F,
CL Br, I, -CN, -OH, -CF3, NH,, CF30-, CH3-, CH30, -NO2, xyclopropyl,
xyclopropylmetyl, xyclopropylamino, xyclopropylmetylamino, 1-
xyanoxyclopropyl, metylamino, dimetylamino, metylthio, axetoxy, axetyl,
metoxycacbonyl, axetamido ho#c metylcarbamoyl, isopropyl, 1-pyrolidinyl, 1-
xyclopropyletyl, 2-xyclopropyletyl, 1-xyclopropyletylamino, 2-
xyclopropyletylamino hodc 1-hydroxy-1-metyletyl. Tat ca cac bién Y2, Q va Z
khéc 13 nhu duoc xéc dinh theo phuong an bat ky trong sd cac phuong 4n duge méd
ta & day.
Theo mdt sd phuong &n, sang ché dé xuat hop chit duogc chon tir nhém bao

gbm:

N-[3-[5-(4-clophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-

phenyl]pyrolidin-1-sulfonamit (P-0012);

5-clo-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0013);

5-(4-clophenyl)-3-[3-[[ety]l(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0014);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0015);

N-[2,4-diflo-3-(5-flo-4-iodo-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl)phenyl]pyrolidin-1-sulfonamit (P-0016);

N-[3-[4-(xyclopropylmetylamino)-5-flo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
- 2,4-diflo-phenyl]pyrolidin-1-sulfonamit (P-0017);

5-xyano-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0018);

-88-



24113

5-clo-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-b]pyridin
(P-0019);

5-(4-clophenyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0020);

3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-benzoyl]-5-(2-metoxypyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin (P-0021);

N-[3-[5-(4-clophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0022);

N-[3-[5-[2-(dimetylamino)pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2,4-diflo-phenyl]pyrolidin-1-sulfonamit (P-0023);

N-[2-flo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-1-
sulfonamit (P-0024);

N-[2,4-diflo-3-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-1-
sulfonamit (P-0025);

3-[3-[[xyclopropyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0026);

[2-flo-3-(metylsulfamoylamino)phenyl]-[5-(2-metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin-3-ylJmetanon (P-0027);

5-(4-xyanophenyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0028);

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(3-pyridyl)-1H-pyrolo[2,3-
b]pyridin (P-0029);,

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(6-metyl-3-pyridyl)-1H-
pyrolo[2,3-b]pyridin (P-0030);
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5-[6-(dimetylamino)-3-pyridyl]-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0031);

5-(4-xyanophenyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0032);

3-[3-[[etyl(mety]l)sulfamoyl]amino]-2-flo-benzoyl]-5-(3-pyridyl)-1H-pyrolo[2,3-
b]pyridin (P-0033);

3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-benzoyl]-5-(6-metyl-3-pyridyl)-1H-
pyrolo[2,3-b]pyridin (P-0034);

3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-benzoyl]-5-(4-flophenyl)- 1H-
pyrolo[2,3-b]pyridin (P-0035);

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(4-flophenyl)-1H-pyrolo[2,3-
b]pyridin;

3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-benzoyl]-5-phenyl- 1H-pyrolo[2,3-
b]pyridin (P-0036);

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-phenyl-1H-pyrolo[2,3-b]pyridin
(P-0037);

5-brom-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0038);

5-xyano-3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0039);

3-[2-flo-3-[[metyl(propyl)sulfamoyl]amino]benzoyl]-5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0040);

3-benzyloxy-N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0041);
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1-xyclopropyl-N-[2-flo-3-[5-(1-metylpyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]metansulfonamit (P-0042);

N-[2-flo-3-[5-(3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]phenyl]pyrolidin-
1-sulfonamit (P-0043);
N-[3-[5-(2,4-dimetoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]pyrolidin-1-sulfonamit (P-0044);
N-[2-flo-3-[5-(6-metyl-3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0045);
N-[3-[5-[6-(dimetylamino)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]pyrolidin-1-sulfonamit (P-0046);
N-[2-flo-3-[5-(2-isopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0047);
N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]pyrolidin-1-sulfonamit (P-0048);,
N-[3-[5-(4-xyano-3-metoxy-phenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0049);
N-[3-[5-[4-(1-xyanoxyclopropyl)phenyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]pyrolidin-1-sulfonamit (P-0050);
3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(2-isopropylpyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin (P-0051);

5-(2-xyclopropylpyrimidin-5-yl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0052);

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-[6-(triflometyl)-3-pyridyl]-1H-
pyrolo[2,3-b]pyridin (P-0053);
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5-(4-xyano-3-metoxy-phenyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0054);

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0055);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-metylpyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin (P-0056);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-isopropylpyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0057);

5-(2-xyclopropylpyrimidin-5-yl1)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0058);

3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-benzoyl]-5-[6-(triflometyl)-3-pyridyl]-
1H-pyrolo[2,3-b]pyridin (P-0059);

5-(4-xyano-3-metoxy-phenyl)-3-[3-[[etyl(mety]l)sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0060);

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0061);

N-[2-flo-3-[5-(4-flophenyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0062);

N-[2-flo-3-(5-phenyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-1-
sulfonamit (P-0063);

5-[2-(xyclopropylamino)pyrimidin-5-y1]-3-[3-(dimetylsulfamoylamino)-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0064);

N-[2-flo-3-[ 5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]-2-metoxy-etansulfonamit (P-0065);
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metyl 3-[[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]sulfamoyl]propanoat (P-0066);

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]xyclopropansulfonamit (P-0067);

[3-(etylsulfamoylamino)-2-flo-phenyl]-[ 5-(2-metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin-3-yl]metanon (P-0068);

[3-(etylsulfamoylamino)-2-flo-phenyl]-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (P-0069);

3-[2-flo-3-[[isobutyl(metyl)sulfamoyl]amino]benzoyl]-5-iodo-1H-pyrolo[2,3-
b]pyridin (P-0070);

[2-flo-3-(isopropylsulfamoylamino)phenyl]-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (P-0071);

3-[2-flo-3-[[isobutyl(metyl)sulfamoyl]amino]benzoyl]-5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0072);

3-[2-flo-3-[[2-metoxyetyl(metyl)sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0073);

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]-2-metyl-pyrolidin-1-sulfonamit (P-0074);

3-[2-flo-3-[[isopropyl(metyl)sulfamoyl]amino]benzoyl]-5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0075);

5-[6-(dimetylamino)-3-pyridyl]-3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0076);

5-[2-(xyclopropylamino)pyrimidin-5-yl]-3-[3-[[etyl(mety]l)sulfamoyl]amino]-2-
flo-benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0077);

-93-



24113

5-(2-xyclopropylpyrimidin-5-yl)-3-[2,6-diflo-3-
[[metyl(propyl)sulfamoyl]amino |benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0078);

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[2,6-diflo-3-
[[metyl(propyl)sulfamoyl]aminoJbenzoyl]-1H-pyrolo[2,3-b]pyridin (P-0079);

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[2-flo-3-[[2-
metoxyetyl(metyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0080);

5-[2-(xyclopropylamino)pyrimidin-5-yl]-3-[2-flo-3-[[2-
metoxyetyl(metyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0081);

5-[2-(xyclopropylamino)pyrimidin-5-yl]-3-[2-flo-3-
[[metyl(propyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0082);

3-[3-[[xyclopropylmetyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0083);

3-[3-[[xyclopropylmetyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0084);

5-(2-xyclopropylpyrimidin-5-yl)-3-[2-flo-3-[[2-
metoxyetyl(metyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]|pyridin (P-0085);

5-(2-xyclopropylpyrimidin-5-yl)-3-[2-flo-3-
[[metyl(propyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0086);

5-(6-xyclopropyl-3-pyridyl)-3-[3-[[etyl(mety]l)sulfamoyl]amino]-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0087);

3,3-diflo-N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]azetidin-1-sulfonamit (P-0088);

4-[[(1S)-1-xyclopropyletyl Jamino]-5-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-
benzoyl]-7H-pyrolo[2,3-d]pyrimidin (P-0089);
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N-[3-[5-(4-xyanophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0090);
N-[3-[5-(2-xyanopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0091);
N-[2-flo-3-[5-(2-metylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0092);
N-[3-[5-(5-xyano-3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl|pyrolidin-1-sulfonamit (P-0093);
N-[2-flo-3-[5-[6-(triflometyl)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0095);
5-(2-xyanopyrimidin-5-yl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0096);
3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(2-metylpyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin (P-0097);
5-(5-xyano-3-pyridyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0098);
5-(6-xyano-3-pyridyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0099);
5-(2-xyanopyrimidin-5-yl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0100);
5-(5-xyano-3-pyridyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0101);
5-(6-xyano-3-pyridyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0102);
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3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-[4-(1-hydroxy-1-metyl-
etyl)phenyl]-1H-pyrolo[2,3-b]pyridin (P-0103);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-[4-(1-hydroxy-1-metyl-
etyl)phenyl]-1H-pyrolo[2,3-b]pyridin (P-0104);

N-[2-flo-3-[5-[4-(1-hydroxy-1-metyl-etyl)phenyl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0105);

5-[2-(dimetylamino)pyrimidin-5-yl]-3-[3-(dimetylsulfamoylamino)-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0106);

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(2-pyrolidin-1-ylpyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin (P-0107);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-pyrolidin-1-ylpyrimidin-
5-yl)-1H-pyrolo[2,3-b]pyridin (P-0108);

N-[2-flo-3-[5-(2-pyrolidin-1-ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0109);

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-iodo-1H-pyrolo[2,3-b]pyridin (P-
0110);

3-[2-flo-3-[[metyl(propyl)sulfamoyl]amino|benzoyl]-5-(2-metylpyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin (P-0111);

3-[3-[[xyclopropylmetyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
metylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0112);

5-(6-xyclopropyl-3-pyridyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0113);

5-(6-xyclopropyl-3-pyridyl)-3-[2-flo-3-
[[metyl(propyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0114);
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3-[3-[[xyclopropylmetyl(metyl)sulfamoyl]amino|-2-flo-benzoyl]-5-(6-
xyclopropyl-3-pyridyl)-1H-pyrolo[2,3-b]pyridin (P-0115);

3-[2,6-diflo-3-[[metyl(propyl)sulfamoyl]amino |benzoyl]-5-(2-metoxypyrimidin-
5-yl)-1H-pyrolo[2,3-b]pyridin (P-0116);

[2-flo-3-(propylsulfamoylamino)phenyl]-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (P-0117);

[2-flo-3-(propylsulfamoylamino)phenyl]-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (P-0223);

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0024);

N-[2-flo-3-[5-(2-pyrolidin-1-ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]|phenyl]butan-2-sulfonamit (P-0225);

N-[3-[5-[2-(xyclopropylamino)pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2-flo-phenyl]butan-2-sulfonamit (P-0226);

N-[3-[5-[4-(1-xyanoxyclopropyl)phenyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]butan-2-sulfonamit (P-00227);

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl|butan-2-sulfonamit (P-0228);

N-[2-flo-3-[5-(2-isopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0229);

N-[3-[5-[6-(dimetylamino)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]butan-2-sulfonamit (P-0230);

N-[2-flo-3-[5-(2-metylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0231);
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N-[3-[5-[2-(xyclopropylamino)pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2-flo-phenyl]pyrolidin-1-sulfonamit (P-0232);,
5-(2-xyclopropylpyrimidin-5-yl)-3-[2-flo-3-
[[isopropyl(metyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0233);
N-[2-flo-3-[5-(2-morpholinopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit; (P-0235);
N-[2-flo-3-[5-(2-morpholinopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0236);

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[3-(dimetylsulfamoylamino)-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0237);

5-(2-xyclopropylpyrimidin-5-yl)-3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0238);

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0239);

5-(2-xyclopropylpyrimidin-5-yl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0240);

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]pyrolidin-1-sulfonamit (P-0241);

[2-flo-3-(propylsulfamoylamino)phenyl]-[5-(1-metylpyrazol-4-yl)-1H-pyrolo[2,3-
b]pyridin-3-yljmetanon (P-0242);

axit 1-[4-[3-[2-flo-3-(pyrolidin-1-ylsulfonylamino)benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]xyclopropancarboxylic (P-0243);
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3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-5-(5-etoxypyrazin-2-yl)-1H-
pyrolo[2,3-b]pyridin (P-0244);

5-[4-(1-xyano-1-metyl-etyl)phenyl]-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0245);

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]-3,3-dimetyl-pyrolidin-1-sulfonamit (P-0246);

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]-3-metyl-pyrolidin-1-sulfonamit (P-0247);

N-[3-[5-[4-(1-xyanoxyclopropyl)phenyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]pyrolidin-1-sulfonamit (P-0248);

3-[3-[[xyclopropyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0249);

[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-yl]-[2-flo-3-
(propylsulfamoylamino)phenylmetanon (P-0251);

3-[3-[[xyclopropyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-
xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0252);

1-[4-[3-[2-flo-3-(pyrolidin-1-ylsulfonylamino)benzoyl]-1H-pyrolo[2,3-b|pyridin-5-
yl]phenyl]xyclopropancarboxamit (P-0253);

metyl 1-[4-[3-[2-flo-3-(pyrolidin-1-ylsulfonylamino)benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]xyclopropancarboxylat (P-0254);

5-[4-(1-xyano-1-metyl-etyl)phenyl]-3-[3-(dimetylsulfamoylamino)-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0255);
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5-(2-etoxypyrimidin-5-yl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl -
1H-pyrolo[2,3-b]pyridin (P-0256);

etyl 1-[[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]sulfamoyl]pyrolidin-2-carboxylat (P-0257);

4-[5-[3-[3-[[etyl(mety]l)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]pyrimidin-2-yllmorpholin (P-0258);

4-[3-[3-[3-[[etyl(mety])sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]morpholin (P-0259);

N-[2,4-diflo-3-[5-[2-(4-metylpiperazin-1-yl)pyrimidin-5-yl]-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0260);

N-[2,4-diflo-3-[5-(2-piperazin-1-ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl|phenyl]pyrolidin-1-sulfonamit (P-0261);

N-[2,4-diflo-3-[5-[2-(4-hydroxy-1-piperidyl)pyrimidin-5-yl]-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0262);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[2-(4-metylpiperazin-1-
yDpyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin (P-0263);

tert-butyl 4-[5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl|pyrimidin-2-yl]piperazin-1-carboxylat (P-0264);

N-[2,4-diflo-3-[5-[2-(1-hydroxy-1-metyl-etyl)thiazol-4-yl]-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]phenyl]|pyrolidin-1-sulfonamit (P-0265);

N-[2,4-diflo-3-[5-(2-morpholinopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]|pyrolidin-1-sulfonamit (P-0266);
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N-[1-[[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]sulfamoyl]pyrolidin-3-yl]-N-metyl-axetamit (P-0267);

3-[3-[[etyl(mety])sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-piperazin-1-
ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0268);

N-[3-[5-[2-(azetidin-1-yl)pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]pyrolidin-1-sulfonamit (P-0269);

N-[2,4-diflo-3-[5-(2-metoxythiazol-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0270);

(3R)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]|pyridin-3-cacbonyl]-
2-flo-phenyl]-3-metyl-pyrolidin-1-sulfonamit (P-0271);

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]-3-(metylamino)pyrolidin-1-sulfonamit (P-0272);

N-[2,4-diflo-3-[5-(4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0273);

N-[3-(5-xyclopropyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]pyrolidin-
1-sulfonamit (P-0274);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[2-(4-hydroxy-1-
piperidyl)pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin (P-0275);

5-[3-(1-xyanoxyclopropyl)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0276);

5-[2-(azetidin-1-yl)pyrimidin-5-yl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0277);
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N-[3-[5-(2-aminopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0279);

N-[3-[5-(2-aminopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0280);

N-[2-flo-3-[5-(4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]phenyl]pyrolidin-1-
sulfonamit (P-0281);

N-[2,4-diflo-3-[5-(2-morpholinopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0282);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-flo-4-pyridyl)-1H-
pyrolo[2,3-b]pyridin (P-0283);

N-[2,4-diflo-3-[5-(2-morpholino-4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0284);

N-[2,4-diflo-3-[5-[2-(4-metylpiperazin-1-yl)-4-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0285);

N-[3-[5-[2-(xyclobutoxy)-4-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]pyrolidin-1-sulfonamit (P-0286);

N-[2,4-diflo-3-[5-(2-metoxy-4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0287);

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]-3,3-diflo-pyrolidin-1-sulfonamit (P-0288);

(3S)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbony]l]-
2,4-diflo-phenyl]-3-flo-pyrolidin-1-sulfonamit (P-0289);
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metyl 2-[[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2-flo-phenyl]sulfamoyl]propanoat (P-0291);

5-[2-(dimetylamino)pyrimidin-5-yl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0292);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-pyrolidin-1-
ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0293);

N-[2,4-diflo-3-[5-[6-(triflomety])pyrimidin-4-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl|phenyl]pyrolidin-1-sulfonamit (P-0294);

N-[3-[5-(2-xyclopropyl-4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0295);

5-xyclobutyl-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0297);

5-xyclopropyl-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0298);

N-[3-[5-(6-aminopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0299);

5-(4-xyanophenyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl|-1H-
pyrolo[2,3-b]pyridin (P-0300);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[4-(triflometyl)phenyl]-
1H-pyrolo[2,3-b]pyridin (P-0301);

5-[3-(dimetylamino)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0302);
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3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(4-pyrolidin-1-ylphenyl)-
1H-pyrolo[2,3-b]pyridin (P-0303);

2-[4-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]-5-metyl-1,3,4-oxadiazol (P-0304);

2-[4-[3-[3-[[etyl(mety])sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]-5-(metylamino)-1,3,4-thiadiazol (P-0305);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[5-(1-hydroxy-1-metyl-
etyl)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin (P-0306);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[6-(1-hydroxy-1-metyl-
etyl)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin (P-0307);

5-[4-(dietylamino)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0308);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-oxoindolin-6-yl)-1H-
pyrolo[2,3-b]pyridin (P-0309);

3-[5-[3-[3-[[etyl(mety]l)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]-2-thienyl]-5-metyl-1,2,4-oxadiazol (P-0310);

2-amino-6-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]quinazolin (P-0311);

N-xyclopropyl-5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]pyridin-2-carboxamit (P-0312);

2-(dimetylamino)-6-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]quinazolin (P-0313);
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3-[3-[[etyl(mety])sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[4-(1-
hydroxyxyclopropyl)phenyl]-1H-pyrolo[2,3-b]pyridin (P-0314);

5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-b]pyridin-
5-yl]thiazol (P-0315);

4-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-b]pyridin-
5-yl1]-2-(1-hydroxy-1-metyl-etyl)thiazol (P-0316);

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(6-metoxypyridazin-3-yl)-
1H-pyrolo[2,3-b]pyridin (P-0317);

N-[2,4-diflo-3-[5-(6-morpholinopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]|pyrolidin-1-sulfonamit (P-0318);

N-[2,4-diflo-3-[5-[6-(4-metylpiperazin-1-yl)pyrimidin-4-yl]-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0319);

(3S)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2,4-diflo-phenyl]-3-metyl-pyrolidin-1-sulfonamit (P-0320);

N-[2-flo-3-[5-(6-morpholinopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0321);

N-[2-flo-3-[5-[6-(4-metylpiperazin-1-yl)pyrimidin-4-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0322);

N-[2-flo-3-[5-[6-(4-metylpiperazin-1-yl)-2-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0324);

N-[2-flo-3-[5-(4-metoxypyrimidin-2-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0325);
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N-[2-flo-3-[5-(4-metylpyrimidin-2-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0326);

(3R)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2-flo-phenyl]-3-flo-pyrolidin-1-sulfonamit (P-0327);

[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-yl]-[2,6-diflo-3-
(metylsulfamoylamino)phenyl]metanon (P-0334);

[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]|pyridin-3-yl]-[3-
(etylsulfamoylamino)-2,6-diflo-phenyl|metanon (P-0335);

5-(2-xyclopropylpyrimidin-5-yl)-3-[2,6-diflo-3-(sulfamoylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0336);

N-[3-[5-(4-clophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-phenyl]butan-
2-sulfonamit (P-0337);

(3R)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl -
2,4-diflo-phenyl]-3-flo-pyrolidin-1-sulfonamit (P-0338);

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]-3-flo-pyrolidin-1-sulfonamit (P-0339);

5-(2-xyclopropylpyrimidin-5-yl)-3-[2,6-diflo-3-[[metyl(2,2,2-
trifloetyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0340);

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]butan-2-sulfonamit (P-0342);

5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-b]pyridin-
5-yl]-2-metoxy-thiazol (P-0343);
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3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(1H-indazol-6-yl)-1H-
pyrolo[2,3-b]pyridin (P-0344);

N-[2,4-diflo-3-[5-(2-pyrolidin-1-ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0345);

N-[3-(5-xyclobutyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]pyrolidin-1-
sulfonamit (P-0346);

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]xyclopropansulfonamit (P-0347);

1-alyl-N-[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-
phenyl]xyclopropansulfonamit (P-0348);

N-[2,4-diflo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl|phenyl]xyclopropansulfonamit (P-0349);

N-[2,4-diflo-3-[5-(5-metoxy-3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]xyclopropansulfonamit (P-0350); va

N-[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-
phenyl]xyclopropansulfonamit (P-0351);

hodc mudi, hydrat, solvat, tautome hodc chét déng phan dugc dung cua chung.
Theo mot sd phuong 4n, sang ché dé xuét cac hop chét duogc lua tron trén dy va
mubi duge dung cia ching. Theo céc phwong an khac, sang ché dé xuit cac hop
chét duoc lya chon trén day va mudi va tautome va chit déng phan dugc dung cia

chuing.

Theo c4c phuwong 4n khdac, sang ché d& xuit hop chit duoc chon tir hop chét
bat ky trong sb cac hop chét tir P-0108 dén P-0222 nhu dwgc thé hién trong Bang 3
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va mudi, hydrat, solvat, tautome va chét déng phan dugc dung ctia ching. Theo
mdt sb phuong 4n, sang ché d& xudt hop chét bat ky trong sb cac hop chét dugc lva
chon néu trén va mudi dugc dung ctia ching. Theo mdt s6 phuong 4n, sang ché dé
XUt hop chit bt ky trong sb céc hop chit duogc lua chon néu trén va mudi va

tautome va chat dong phan dugc dung cia ching.

Theo mdt s& phuong an, néu Y! 1a 2-pyridyl, 3-pyridyl hodc 4-pyridyl tiy y
duogc thé, thi Z khong phai 13 -N(CH3)(CHs) hodc -N(R*),, trong d6 R* 1a Ci.alkyl.
Theo mot sd phuwong 4n, néu Y! 13 phenyl, thi Z khong phai 1 -N(CH3)(CH3) hogic
“N(R%),, trong d6 R* 1a Cisalkyl. Theo cac phuong 4n khac, néu Y! 1a halogen, thi
Z khong phai 1a -N(CH3)(CHs), -N(Et)2, 1-pyrolinyl, 1-piperidinyl, 4-morpholinyl
" hodc -N(R%), trong d6 R* 12 Ciealkyl. Theo mdt sd phuong 4n, néu Y! 1a CHj
hodc Cisalkyl, thi Z khong phai 1a -N(CHs)(CHs), -N(Et)., 1-pyrolinyl, 1-
piperidinyl, 4-morpholinyl hodc -N(R*), trong d6 R* 1a Cisalkyl. Theo mét sb
phuong 4n, néu Y'! 1a CH30- hogc Ci-salkoxy, thi Z khong phai 1a -N(CH;3)(CHa), -
N(Et),, 1-pyrolinyl, 1-piperidinyl, 4-morpholinyl hodc -N(R*), trong d6 R* 1a Ci-
salkyl. Theo mot s phuong 4n, néu Y' 12 CN, thi Z khong phai 14 -N(CH3)(CH3), -
N(Et)2, 1-pyrolinyl, 1-piperidinyl, 4-morpholinyl hodc -N(R*),, trong d6 R* 1a Ci-
salkyl. Trong mot sb truong hop, néu Y! 1 halogen, -CHs, -CN, -OMe hoic 2-
metoxypyrimidin-5-yl, thi Z khong phai 1a Cs.exycloalkyl. Trong céc trudng hop
khac, néu Y! 1a I1-metyl-4-pyrazolyl, 3-metylsulfonylphenyl hozc 3-
metylsulfonylaminophenyl, thi Z khong phai 1a Cs.exycloalkyl. Trong cic truong
hop khéc, néu Y! 1a Ci.salkyl hodic Crealkoxy, thi Z khong phai 1a Cs.exycloalkyl.
| Trong cac trudng hop khac, néu Y! 1a 1-Cyealkyl-4-pyrazolyl, thi Z khong phai la
xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl. Trong céc trudng hop khéc,
néu Y! 13 1-Ci.alkyl-4-pyrazolyl, thi Z khong phai 1a Cs.exycloalkyl. Trong céc
truong hop khéc, néu Y! 1a metylsulfonylphenyl hozic metylsulfonylaminophenyl,
thi Z khong phai 1a xyclopropyl, xyclobutyl, xyclopentyl hodc xyclohexyl. Trong

-108-



24113

cac  truong hop khac, néu Y'! 14  metylsulfonylphenyl  hoic
" metylsulfonylaminophenyl, thi Z khong phai 13 Cs.exycloalkyl. Trong mdt sb
truong  hop, néu Y! 1a  3-Ciealkylsulfonylphenyl hodc  3-Ci.
salkylsulfonylaminophenyl, thi Z khong phai la xyclopropyl, xyclobutyl,
xyclopentyl hodc xyclohexyl. Trong céc trudng hop khac, néu Y! 13 3-Ci.
salkylsulfonylphenyl hodc 3-Ci.salkylsulfonylaminophenyl, thi Z khong phai l1a Cs.
exycloalkyl.

Céc hop chét dudi day trong Bang 1 duoc loai ra khéi cac hop chat ¢6 cong
thie chung I va tir Ia dén In:
Bang 1
3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-5-(3-pyridyl)-1H-pyrolo[2,3-
b]pyridin;

5-brom-3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin;
3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-5-phenyl-1H-pyrolo[2,3-
b]pyridin;
N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]piperidin-1-
sulfonamit;
5-(4-clophenyl)-3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin;
5-clo-3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin; |

(5-clo-1H-pyrolo[2,3-b]pyridin-3-yl)-[3-[dimetylsulfamoyl(metyl)amino]-2,6-
diflo-phenyl]metanon;
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N-[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl)phenyl]pyrolidin-1-sulfonamit;
N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]pyrolidin-1-

sulfonamit;

N-[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-
1-sulfonamit;

N-[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit;
5-xyano-3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin;
3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-5-metyl-1H-pyrolo[2,3-
b]pyridin;
5-clo-3-[3-(dietylsulfamoylamino)-2,6-diflo-benzoyl]-1H-pyrolo[2,3-b]pyridin;
S-xyano-3-[3-(dietylsulfamoylamino)-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin;
3-[3-(dietylsulfamoylamino)-2,6-diflo-benzoyl]-5-metyl-1H-pyrolo[2,3-
b]pyridin;
3-[3-(dietylsulfamoylamino)-2,6-diflo-benzoyl]-5-metoxy-1H-pyrolo[2,3-
blpyridin;
N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl|morpholin-
4-sulfonamit;

N-[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl)phenyl]morpholin-4-sulfonamit;

N-[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl)phenyl|morpholin-4-sulfonamit;
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N-[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-
phenyl]morpholin-4-sulfonamit;
3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-5-(2-metoxypyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin;
N-[2,4-diflo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]|pyrolidin-1-sulfonamit;
3-[3-(dietylsulfamoylamino)-2,6-diflo-benzoyl]-5-(2-metoxypyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin;
N-[2,4-diflo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]morpholin-4-sulfonamit;
5-xyano-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin;
N-[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]pyrolidin-1-

sulfonamit;

N-[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl|Jmorpholin-4-

sulfonamit;

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit;

5-(4-clophenyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin;

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(2-metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin;

[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit cua

axit propan-2-sulfonic;
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[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ctia

axit pyrolidin-1-sulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit cia axit

propan-2-sulfonic;

[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2.4-diflo-phenyl]-amit ~ cuia

axit propan-2-sulfonic;

{2,4-diflo-3-[5-(2-metoxy-pyrimidin-5-yl)-1H-pyrolo[2,3-b|pyridin-3-

cacbonyl]-phenyl }-amit cua axit propan-2-sulfonic;

[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit cia

axit butan-2-sulfonic;

[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit cuia

axit pentan-2-sulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit cua axit

butan-2-sulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit cia axit

pentan-2-sulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cda

axit butan-2-sulfonic;

[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit ~ cuia

axit pentan-2-sulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cta

axit pentan-2-sulfonic;

[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit ~ cta

axit butan-2-sulfonic;
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{2,4-diflo-3-[5-(2-metoxy-pyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-

cacbonyl]-phenyl}-amit cda axit butan-2-sulfonic;

[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit ~ cua

axit xyclobutansulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit cua axit

xyclobutansulfonic;

[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit cia

axit xyclohexansulfonic;

[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit cua

axit xyclopentansulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit cia axit

xyclohexansulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit cua axit

xyclopentansulfonic;

[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit ~ cda

axit xyclopentansulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cla

axit xyclohexansulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cla

axit xyclobutansulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cuia

axit xyclopentansulfonic;

[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit ~ cua

axit xyclohexansulfonic;
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{2,4-diflo-3-[5-(2-metoxy-pyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-

cacbonyl]-phenyl }-amit cia axit xyclohexansulfonic;

{2,4-diflo-3-[5-(2-metoxy-pyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-

cacbonyl]-phenyl}-amit cia axit xyclopentansulfonic;

{2,4-diflo-3-[5-(2-metoxy-pyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-

cacbonyl]-phenyl}-amit cda axit xyclobutansulfonic;

[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit cla

axit pyrolidin-1-sulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl|-amit cia axit

pyrolidin-1-sulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cuia

axit pyrolidin-1-sulfonic;

[2,4-diflo-3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cua

axit pyrolidin-1-sulfonic;

[2,4-diflo-3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cuia

axit N,N-dimetylamino-sulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cuia

axit N,N-dimetylamino-sulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit - cua axit

N,N-dietylamino-sulfonic;

[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit ~ cuta

axit N,N-dietylamino-sulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit ~ cta

axit N,N-dietylamino-sulfonic;
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[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit

axit N,N-dietylamino-sulfonic;

[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit

axit morpholin-4-sulfonic;

[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-phenyl]-amit cuia

morpholin-4-sulfonic;

[2,4-diflo-3-(5-metoxy-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit

axit morpholin-4-sulfonic;

[2,4-diflo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit

axit morpholin-4-sulfonic;
[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]-amit
propan-2-sulfonic;
[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]-amit
butan-2-sulfonic;
[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]-amit
xyclohexansulfonic;
[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]-amit
xyclopentansulfonic;
[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]-amit

xyclobutansulfonic;

cua

cua

cda

cda

cua

cua

cua

axit

cua

cua

axit

axit

axit

axit

axit

{4-flo-3-[5-(1-metyl-1H-pyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-

phenyl}-amit cta axit xyclopropansulfonic;

{4-flo-3-[5-(1-metyl-1H-pyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-

phenyl}-amit cla axit xyclohexansulfonic;
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[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-4-flo-phenyl]-amit ~ cia  axit
xyclopropansulfonic;
[4-flo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit cia axit
xyclohexansulfonic;
{4-flo-3-[5-(3-metansulfonyl-phenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
phenyl}-amit cla axit xyclohexansulfonic;
{4-flo-3-[5-(3-metansulfonyl-phenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
phenyl}-amit cta axit xyclopentansulfonic;
{4-flo-3-[5-(3-metansulfonylamino-phenyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-phenyl }-amit cia axit xyclohexansulfonic;
{4-flo-3-[5-(3-metansulfonylamino-phenyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-phenyl }-amit cia axit xyclopentansulfonic;
[4-flo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-phenyl]-amit cta axit
xyclopentansulfonic;
[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-4-flo-phenyl]-amit ~ cia  axit
piperidin-1-sulfonic;
[3-(5-brom-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]-amit ctia axit
N,N-dimetylamino-sulfonic;
[3-(5-brom-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]-amit ciia axit
pyrolidin-1-sulfonic.
Theo khia canh khéc, sang ché dé& xuat phuong phép didu ché hop chét co
cac cong thire tir (I) dén (In). Phuong phap nay bao gdm bude cho hop chét co
cong thuc II:
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Q
Y2 Q
E1
[\ \ F NH
N” N
p1 I

tiép xtc v6i hop chit dugce chon tir Y'-G! (III) hosic A'-S(0)-Z (IV) trong diéu
kién da dé tao ra hop chat c6 cong thire (V) hodc (VI):

Q Q
Y2 (0] Y2 Q 0
Y1 E1 . 1 .
N/ l}l N/ N (0]
P! hodc P
V) (VI)

- cho (i) hop chét c6 cong thirc (V) phan ung véi hop chét c6 cong thire (IV), hodc
(ii) hop chét c6 cong thire (VI) phan tng véi hop chat c6 cong thuc (I11) trong diéu
kién du dé tao ra hop chit c6 cong thirc (I); va trong d6 E! 14 halogen, tosylat hodc
mesylat; G! 14 -B(OR%), hodc -Sn(Bu)s, trong d6 R? 1a -OH, alkyl ho#c hai nhém
thé -OR?S cling v6i nguyén tir Bo ma ching duge gin vao tao thanh vong ¢6 5 hoic
6 canh tiy v duge thé; A! 1a nhom rdi chuyén c6 thé duoc d& dang thay thé bing
nhém arylamino; va P! 1a H ho#c nhém bio vé amin. Trong mdt sb truong hop,
nhém thé ddi vai vong c6 5 hodc 6 canh Ia tir 1 dén 4 nhém Re. Theo mot sb
phuong 4n, phan ting ctia hgp chét c6 cong thirc (IT) véi Theo mot phuong an, E! 1a
Cl, Br hodc I. Theo phuong 4n khéc, E! 13 tosylat, mesylat ho#c triflat. Theo mot
phuong 4n, G! la -B(OH).. Theo phuong 4n khic, G' 1a 2-hydroxy-1,3,2-
benzodioxaborol hodc 2-hydroxy-4,4,5,5-tetrametyl-1,3,2-benzodioxaboro. Theo
- phuong an khéc, G! 1a -Sn(Bu)s. Theo mot phuong an, A' 1a Cl ho#ic Br. Theo
phuong 4n khéc, A! 14 tosylat hodc mesylat. Theo mot phuong 4an, P! 1a H. Nhom
thé Y!, Y2, Q va Z 1a nhu dugc x4c dinh trong cong thirc bat ky trong s céc cong
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thirc tir (I) dén (In) va theo phuong 4n bét ky trong sd cac phuong 4n duge boc 16 &
day.

Theo mét sé phuong 4n, phuong phap nay bao gdm bude cho hop chat c6
cong thire (I1) tiép xic véi hop chét c6 cong thie (II1): Y!-G! dé tao ra hop chét c¢6
cong thire (V), tiép d6 cho hop chét c6 cong thire (V) phan tng véi hop chét c¢6
cong thirc (IV): A!-S(0)2-Z dé tao ra hop chit ¢6 cong thirc (I). Theo cic phuong
an khac, phuwong phép nay bao gdm budc cho hop chét ¢6 cong thie (IT) tiép xtc
v6i hop chét c6 cong thire (IV): Al-S(0)2-Z dé tao ra hop chat ¢ cong thire (VI),
tiép d6 cho hop chét ¢ cong thirc (VI) phan tmg v6i hop chét ¢6 cong thire (I11):
Y'-G! d tao ra hop chét c6 cong thirc ().

Theo cac phuwong an khac nita, sang ché dé xuit phuong phap didu ché hop

chét ¢6 cac cong thirc tir (I) dén (In). Phuong phép nay bao gdm buéc cho hop chét

c6 cong thire I1:

II

phan tng vé&i hop chit ¢é cong thirc (IV): Al-S(O)-Z trong didu kién di dé tao ra
hop chit c6 cong thirc (VI):

(VD)
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cho hop chit ¢6 cong thire (VI) tiép xtc véi hop chét c¢6 cong thirc: Y'-E2 va hop
chét c6 cong thirc: (OR31),B-B(OR3'), véi sy ¢6 mit cta phic chit paladi trong
didu kién du dé tao ra hop chét c6 cong thirc (I), trong d6 R3! 14 -OH, alkyl hozc hai
nhom thé -OR3! cling v&i nguyén tir Bo ma ching duge gén vao dé tao ra vong ¢ 5
hodc 6 canh; va trong d6 mdi nhém E! va E2 doc 13p 1a halogen, tosylat hozc
mesylat; A! 1a nhém roi chuyén; va P! 13 H hodc nhém bao vé amin. Ca hai phuc
" chét Pd(0) va Pd(I) déu c6 thé dugc sir dung. Theo mét sd phuong an, E! 1a Cl,
Br, I, tosylat hodc mesylat. Theo mot ) phuong 4n, E? 1a Cl, Br, 1, tosylat hodc
mesylat. Trong mot sb trudng hop, phiic chat paladi bao gdm, nhung khong chi
giéi han &, Pd(PPhs)s, bis(diphenylphosphino)feroxen]diclopaladi va cac nhom
tuong tu. Nhom thé Y1, Y2, Q va Z 13 nhu duoc xac dinh trong cong thirc bét ky
trong sd cac cong thie tir (I) dén (Iﬁ) va theo phuong an bit ky trong sb céc

phuong én dugc bde 16 & day.

Theo khia canh khéc, sang ché dé xuét hop chit c6 cong thie (VIII):

Q
33
R, 2 ©
|
R B &
o) l\ \ HN—ﬁ z
/
N
NTOH VIII

trong d6 mdi nhom R32 va R33 doc 1ap H, alkyl tiy v dugc thé, arylalkyl tiy v duoc
thé hodc aryl tiy v dugc thé. Theo mot vai phuong 4n, phan aryl hoic alkyl cua
R32 hodic R¥ tiy ¥ duoc thé bang tir 1 dén 4 nhom thé Re; hodc R32 va R3? cing véi
cac nguyén tir oxy ma ching dugc gén vao tao thanh vong c6 5 hodc 6 canh, trong
~ d6 vong c6 5 hoic 6 canh tiy y dugc thé bz‘“lng tir 1 dén 4 nhom Re hodc nung ty vai
vong thom ¢6 5 hodc 6 canh tlly y dugc thé. Nhom thé Y2, Q va Z trong cong thirc
VIII 12 nhu duge xac dinh trong cong thic bat ky trong sb cac cong thie tir (1) dén

(In) va phuong 4n bét ky trong sd cac phwong 4n nhu duge mo ta & day.

Theo mot sb phuong 4n, hop chit co cong thire VIII ¢6 cong thirc phu VIIIa:
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R R
RN g BN FN—5—2
g o

mdi nhém R34, R35, R3¢ va R doc 1ap 1a R® hodc Rf. Trong mét sé truong hop,

VIIIa

mdi nhém R34, R3>, R3¢ va R¥ doc 1ap 1a Ci¢ alkyl. Trong cic truong hop khac,
R34, R35, R36 va R¥ 1a CHs. Nhom thé Y2, Q va Z trong cong thirc VIIIa 1a nhu
~ dugc xac dinh trong cong thire bat ky trong sb cac cong thic tir (I) dén (In) va

phuong 4n bét ky trong s6 cac phuong 4n nhu dugc mé ta & day.

Theo mét sé phwong 4n, hop chét cé cong thie VIII ¢6 cdng thirc phu VIIIb:

73 Q

A\
N VIIIb

Chi s§ dudi y 1a s6 nguyén nim trong khoang tir 1 dén 4. Mdi nhém R3® doc lap 1a
H, R hozic Rf. Nhom thé Y2 Q va Z trong cong thirc VIIIb 12 nhu dugc xé4c dinh
trong cong thirc bat ky trong s cac cong thic tir (I) dén (In) va phwong 4n bit ky

trong s6 cac phuong an nhu duge md ta & day.

Theo mdt sb phuwong 4n, hop chét c6 cong thire VIII ¢ cong thirc phy VIIic:

Q
o v o
\ ' ]
< RY, >No B HN—S—2

=

VllIc

Chi s6 duéi z 1a s6 nguyén nam trong khoang tir 1 dén 4. Mdi nhém R3® doc lap 1a

H, R® hodic Rf. Nhom thé Y2 Q va Z trong cong thirc VIIIc 1a nhu duge x4c dinh
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" trong cong thirc bét ki trong s6 céc cong thire tir (I) dén (In) va phuong 4n bét ky

trong sd cac phuong 4n nhu duge mo ta & day.

K¥ thuat tong hop hitu co

Mot loat cdc k¥ thuat tong hop hitu co ton tai trong Iinh vuc nay dé tao diéu
kién x4y dung chat di€u bién tiém nang. Nhiéu phuong phdp trong s6 cdc phuong
- phép téng hop hitu co ndy dugc mo ta chi tiét trong cdc ngudn tai lieu chudn duoc
st dung bdi chuyén gia trong Iinh vuc nay. Mot vi du vé tai liéu tham khao nhu vay
la March, 1994, Advanced Organic Chemistry; Reactions, Mechanisms and
Structure, New York, McGraw Hill. Do d6, cdc ky thuat dugc st dung dé téng hop
chét diéu bién chic nang kinaza tiém nang dé dang c¢6 dugc d6i véi chuyén gia

trong linh vuc téng hop héa hoc hitu co.
- Dang hogp chat hoac dan xuat thay thé

Céc hop chat du dinh & day dugc mo ta ca cong thic chung 1an hop chét cu
thé. Ngoai ra, cdc hgp chat theo sdng ché c6 thé tén tai & mot s6 dang hodc din xuat
khéc, tat ca déu thuoc pham vi bao ho ctia sdang ché. Vi du, ching bao gém (a) tién
duogc chat va chat chuyén héa hoat tinh, (b) tautome, chat dong phan (ké ca chat
dong phan 1ap thé, chat déng phan mién) va hén hgp raxemic (c) mudi dugc dung
va (d) dang rin, ké ca cdc dang tinh thé khdc nhau, chét rin da hinh hoic vo dinh

hinh, ké ca hydrat va solvat ctia ching va cdc dang khdc.

(a) Tién duoc chét va chét chuyén héa

Ngoai cdc cong thic va hop chit dugc mo ta ¢ day, sing ché con bao gom
céc tién dugc chat (néi chung 1a tién duge chat duge dung), dén xuét chuyén héa

. hoat tinh (chat chuyén héa hoat tinh), va mudi dugc dung ctia ching.

Tién dugc chat 1a cac hop chat hoac mu6i duge dung ctia ching ma khi duogc
chuyén héa trong cic didu kién sinh-1y hoac khi dugc chuyén héa bing cich dung

moi phan s& tao ra hgp chat hoat tinh cén thiét. Tién dugc chét bao gém, nhung
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khong chi giGi han &, este, amit, carbamat, cacbonat, ureit, solvat, hoac hydrat clia
hop chat hoat tinh. Thong thuong, tién dugc chat khong ¢ hoat tinh, hoac ¢6 hoat
~ tinh thap hon hoat tinh cta hop chat hoat tinh, nhung c6 thé tao ra mot hoic nhiéu
tinh chit bdo quén, st dung va/hodc chuyén héa thuat loi. Vi du, mot so tién duoc
chat 12 este ctia hop chit hoat tinh; trong qué trinh trao ddi chét, nhém este dugc
tdch ra dé tao ra duoc chét hoat tinh. Este, vi du, bao gdm este cia nhém axit
carboxylic, hoic dan xuét S-axyl hodc O-axyl ciia nhom thiol, rugu, hoac phenol.
Trong ngit canh ndy, vi du thong thuong 13 alkyl este ctia axit carboxylic. Tién
duoc chit ciing ¢ thé bao gdm céc bién thé trong d6 nhém -NH cuia hop chét trai
qua qué trinh axyl hda, nhu vi tri 7 cia vong pyrolo[2,3-d]pyrimidin, vi tri 1 cia
vong 1H-pyrolo[2,3-b]pyridin, hodc nguyén tir nito trong nhom sulfonamit cua céc
hop chét duoc mé ta & ddy, trong d6 tach nhém axyl tao ra nhém -NH cua duoc
chét hoat tinh. Mot sd tién duoc chit duoc hoat hoa bing enzym dé tao ra hop chét
hoat tinh, hodic hop chit ¢6 thé tiép tuc tham gia phan tng héa hoc dé tao ra hop
, chét hoat tinh. Tién dugc chit c6 thé bét nguén tir dang tién dugc chét thanh dang
hoat tinh theo mot budc duy nhét hodc c6 thé c6 mot hodc nhiéu dang trung gian

ma ban than ching c6 hoat tinh hodc cé thé bét hoat.

Nhu dugc mo ta trong tai liéu The Practice of Medicinal Chemistry, Ch. 31-
32 (Ed. Wermuth, Academic Press, San Diego, CA, 2001), dua trén khdi niém, tién
duoc chat c6 thé duoc chia thanh hai loai khong chuyén biét, tién dugc chat sinh
hoc va tién dugc chat mang. NGi chung, tién dugc chat sinh hoc 1a cdc hgp chat
khong c6 hoat tinh hoac ¢ hoat tinh thap so v6i dugce chét hoat tinh twong Gng,
chita mot hodc nhiéu nhém béo vé va dugc chuyén héa thanh dang hoat tinh bing
qué trinh chuyén héa hodc dung moi phan. Ca hai dang dugc chat hoat tinh va san
phdm chuyén héa dugc giai phéng bat ky nén ¢ doc tinh thdp chdp nhan duge.
Thong thudng, viéc hinh thanh tién chét hoat tinh lién quan dén qud trinh hoac phan

. ng chuyén héa c6 mot trong s6 cdc dang sau:
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Phan tng oxy héa: phan ting oxy héa dugc 14y vi du ma khong gidi han & cac
phan tng nhu oxy héa cdc nhém chiic rugu, cacbonyl va axit, hydroxyl héa cac
nguyén tir cacbon béo, hydroxyl hda nguyén ti cacbon béo, oxy hda nguyén tlir
cacbon thom, oxy hda lién két doi cacbon-cacbon, oxy héa nhém chic chita nito,
oxy hoa silic, phospho, arsen, va luu huynh, loai nhém alkyl tai N-oxy héa, loai
nhém alkyl tai O va S, loai nhém amin-oxy héa, cling nhu cic phan ng oxy héa

khac.

Phan tng khir: Phan tng khir dugc minh hoa ma khong giéi han & cac phan
ting nhu khlr nhém chiic cacbonyl, khir nhém chitc rugu va lién két doi cacbon-

cacbon, khir nhém chiic chita nito, va cac phan ting khir khac.

Phén tng khong 1am thay ddi trang thdi oxy héa: Cac phan tng ma khong
lam thay ddi trang thdi oxy hda dugc minh hoa ma khong gidi han & céc phan tng
nhu thly phan este va ete, tich-hydro phan lién két don cacbon-nito, tach-hydro
phan di vong khong thom, hydrat héa va dehydrat hda & cac lién két boi, lién két
phan t&r mdi tao ra tir phan Gng dehydrat héa, loai nhém halo-hydro phén, loai phan

tir hydro halogenua, va cdc phan tng khac.

Tién dugc chét mang 1a cdc dugc chat chita goc van chuyén, vi du, goc thic
. ddy su hap thu va/hodc khoanh viing phan phdi & (céc) vi tri hoat dong. Can thiét c6
tién duoc chat mang nhu vay, lién két gitta goc duoc chét va goéc van chuyén 1a lién
két cong héa tri, tién dugc chat khong cé hoat tinh hodc c¢6 hoat tinh thdp hon dugc
chat, goc tién dugc chat va goc van chuyén giai phéng bat k¥ 1a khong doc & mitc
chép nhan duoc. Déi véi tién dugc chat trong dé goc van chuyén duge du dinh gia
tang su hdp thu, thong thudng su giai phong goc van chuyén sé nhanh. Trong cic
truong hop khéc, can sit dung géc tao ra su gidi phéng cham, vi du, mot s6 polyme
hoac cac gdc khic, nhu xyclodextrin. (vi du, xem tai liéu Cheng et al., U.S. Patent
Publ. No. 20040077595, App. No. 10/656,838). Tién dugc chat mang nhu vay
thuong thuan loi d6i véi duge chat duge str dung qua duong miéng. Vi du, tién dugc

chat mang c6 thé dugc sir dung dé cai thién mot hodc nhiéu tinh chat sau: tang do
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ua chit béo, kéo dai khoang thoi gian tadc dung dugc 1y, tang do dac hiéu vi tri, giam
doc tinh va phan Gng phu, va/hoac cai thién qud trinh bao ché dugc chat (vi du, do
on dinh, do tan trong nudc, han ché tinh chit nhan cam hodc vat 1y-héa hoc khong
mong mudn). Vi du, do wa chét béo c6 thé dugc ting bing cich este héa nhém
hydroxyl bang axit carboxylic wa chét béo, hodc este héa nhém axit carboxylic

bang ruou, vi du, rugu béo, xem tai liéu Wermuth néu trén.

Chat chuyén héa, vi du, chit chuyén héa hoat tinh chéng chéo véi tién duoc
chat nhu duge mo ta trén day, vi du, tién dugc chét sinh hoc. Do d6, cdc chat
~ chuyén héa nay 1a cdc hop chét c6 hoat tinh dugc 1y hodc cdc hop chit ma chuyén
héa ti€p thanh hop chat ¢4 hoat tinh duge 1y 1a ddn xuét tao ra tir qud trinh trao déi
chat trong co thé clia doi tugng. Hién nhién, cdc chit chuyén héa hoat tinh nay 1a
cac hop chét dan xuét c6 hoat tinh dugc 1y nhu vay. D6i véi tién duoc chat, hop chat
tién dugc chat thuong khong c6 hoat tinh hoac c¢é hoat tinh thap hon hoat tinh clia
san phdm chuyén héa. D6i v6i chét chuyén héa hoat tinh, hgp chat me c6 thé 12 hop

chat hoat tinh hoac 1a tién duoc chit khong ¢6 hoat tinh.

Chat chuyén héa ctia hgp chét ¢6 thé dugc xdc dinh bang céc sit dung cic k§
thuat thong thuong da biét trong linh vuc nay va hoat tinh ciia ching duogc xédc dinh
bing cdch st dung cdc thit nghiém nhu duoc mo ta & day. Vi du, xem tai lidu
Bertolini et al., 1997, J. Med. Chem., 40:2011-2016; Shan et al., 1997, J] Pharm Sci
86(7):756-757; Bagshawe, 1995, Drug Dev. Res., 34:220-230; Wermuth, supra.

(b) Tautome, chit ddng phan 1ap thé va chét déng phan mién

Hiéu dugc ring mot s6 hgp chat ¢6 thé ¢6 hién tugng tautome. Trong trudng
hop ndy, céc cong thic dugc thé hién & day cot chi dé minh hoa mot trong s6 cdc
dang tautome c6 thé. Do d6, hiéu dugc ring cdc cong thiic thé hién & day duoc du
dinh thé hién dang tautome bat ky ctia hgp chat dugc minh hoa va khong chi giGi

han & dang tautome cu thé dugc minh hoa béng cac hinh vé cong thic.
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Ciing nhu vay, mot s6 hgp chat theo séng ché c6 thé ton tai dudi dang chat
déng phan lap thé, nghia 1a c6 cing lién két nguyén tir cia cdc nguyén tir lién két
déng hoa tri khic nhau vé huéng khong gian ctia cdc nguyén tir d6. Vi du, cdc hgp
chit c6 thé 1a chét dong phan lap thé quang hoc, chita mot hodc nhiéu tam khong
d6i xing va do d6, c6 thé tén tai & hai hodc nhiéu dang chét dong phan lap thé (vi
du chét dong phan d6i anh hodc chat dong phan khong déi quang). Do d6, cdc hop
chat nay c6 thé c6 mat dudi dang chat dong phéan lap thé don (nghia 13, gin nhu
khong chita cdc chat déng phan lap thé khéc), raxemat, va/hodc hdn hop bao géom
chat déng phan d6i anh va/hodac chat dong phan khong déi quang. Mot vi du khdc,
céc chat dong phan lap thé bao gom cdc chit dong phan di hinh, nhu huéng cis hoic
trans cia nhom thé& trén nguyén tir cacbon lién ké clia lién két doi. T4t ca cédc chat
~ dong phan lap thé don, raxemat va cdc hén hop clia ching nhu vay duoc du dinh
ndm trong pham vi bao ho ctia sang ché. Trlr khi c¢é quy dinh ngugc lai, tat ca cdc
dang d6ng phan lap thé nhu vay déu thuoc pham vi clia cdc cong thitc duge thé hién
o day.

Theo mot s6 phuong an, hop chat khong doéi xiing theo sang ch€ & dang chita
it nhat 80% chat dong phan don (lugng du chat dong phan d6i anh = 60% (e.e. -
enantiomeric excess) hoac lugng du chit dong phan khong d6i quang (d.e. -
diastereomeric excess), hodc it nhat 85% (e.e. hoac d.e. = 70%), 90% (e.c. hoac d.e.
= 80%), 95% (e.c. hoac d.e. = 90%), 97.5% (e.e. hoac d.e. = 95%), hoac 99% (e.c.
hoic d.e. = 98%). N6i chung, nhu dugc hiéu bdi chuyén gia trong linh vuc nay, hop
chat tinh khiét quang c6 mdt tam d6i xing la hgp chit chli yéu chita mot trong hai
chat dong phan déi 4nh c6 thé (nghia 14, tinh khiét vé mat dong phan d6i quang), va

hop chat tinh khiét quang c6 nhiéu hon mot tam khong d6i xing 1a hgp chét tinh
 khiét vé mit déng phan khong d6i quang lan tinh khiét vé mat déng phan doi
quang. Theo mot s6 phuong an, hop chat ¢6 mat & dang tinh khiét quang hoc, dang
tinh khiét quang hoc nay dugc diéu ché va/hodc dugce tich bang cdc phuong phip da

biét trong Iinh vuc nay (vi du bang phuong phap két tinh lai, phuong phép tong hop
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khong d6i xting (ké ca téng hop tir chat ban ddu tinh khiét quang)) va phuong phdp
tdch sic ky bang céch sir dung cot khong doi xiing.

" (¢) Mubi duoc dung

Trir khi ¢6 quy dinh cu thé, viéc md ta cac hop chit & ddy bao gdm ca mudi
duoc dung clia cac hop chét nay. Do d6, hop chat dugc mé ta & ddy c6 thé ¢ dang
mudi dugc dung hodc ¢6 thé duoc didu ché dudi dang mudi duge dung. Dang mudi
dugc dung dugc du tinh bao gébm, nhung khong chi gidi han &, muoi mot 14n, mudi
hai 14n, mu6i ba 1an va mu6i nhiéu 14an va v.v.. Mudi dugc dung 12 mudi khong doc
0 lugng va néng do ching duge s dung. Viéc diéu ché cdc mudi nay cé thé tao
diéu kién thuan lgi cho viéc st dung duoc phdm béng cdch thay ddi céc dac tinh vat
1y ctia hogp chat ma khong anh hudng dén tdc dung sinh Iy clia ching. Cdc thay déi
c6 loi vé tinh chat vat 1y bao gém lam gidm di€ém néng chdy dé tao diéu kién thuan
loi cho viéc slt dung qua mang nhay va ting do tan dé tao diéu kién thuan loi cho
viéc stt dung cdc nong do cao hon cta dugc chat. Hop chét theo sdng ché ¢ thé c6
" nhém chitc ¢6 tinh axit, nhém chic ¢6 tinh bazo hoac nhém chitc mang ca tinh axit
14n bazo va do dé c6 thé phan tng vdi bazo vo co hoic hitu co bat ky va axit vo co

va hitu co bat ky dé tao thanh mudi dugc dung.

Mubi duge dung bao gdm mudi cong axit nhu mubi chtra clorua, bromua,
iodua, hydroclorua, axetat, phenylaxetat, acrylat, ascorbat, aspartat, benzoat,
2-phenoxybenzoat, 2-axetoxybenzoat, dinitrobenzoat, hydroxybenzoat,
metoxybenzoat, metylbenzoat, bicacbonat, butyn-1,4-dioat, hexyn-1,6-dioat,
caproat, caprylat, clobenzoat, xinnamat, xitrat, decanoat, format, fumarat, glycolat,
gluconat, glucarat, glucuronat, glucoza-6-phosphat, glutamat, heptanoat, hexanoat,
isethionat, isobutyrat, gama-hydroxybutyrat, phenylbutyrat, lactat, malat, maleal,
hydroxymaleat, metylmaleat, malonat, mandelat, nicotinat, nitrat, isonicotinat,
. octanoat, oleat, oxalat, pamoat, phosphat, = monohydrogenphosphat,

dihydrogenphosphat, orthophosphat, metaphosphat, pyrophosphat,
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2-phosphoglyxerat, 3-phosphoglyxerat, phtalat, propionat, phenylpropionat,
propiolat, pyruvat, quinat, salixylat, 4-aminosalixylat, sebacat, stearat, suberat,
sucxinat, sulfat, pyrosulfat, bisulfat, sulfit, bisulfit, sulfamat, sulfonat,
benzensulfonat (nghia 1a besylat), etansulfonat (nghia la esylat), etan-1,2-
disulfonat, 2-hydroxyetansulfonat (nghia la isethionat), metansulfonat (nghia la
' mesylat), naphtalen-1-sulfonat, naphtalen-2-sulfonat (nghia 1a napsylat),
propansulfonat,  p-toluensulfonat  (nghifa 1&  tosylat),  xylensulfonat,
xyclohexylsulfamat, tartrat, va trifloaxetat. Cac mudi cong axit dugc dung nay co

thé dugc diéu ché bing cach st dung axit twong tmg thich hop.

Khi c6 mdt nhém chirc axit, nhu axit carboxylic hodc phenol, mudi dugc
dung con bao gém mudi cong bazo nhu mudi chira benzathin, cloprocain, cholin,
etanolamin, dietanolamin, ftrietanolamin, t-butylamin, dixyclohexylamin,
etylendiamin, N,N’-dibenzyletylendiamin, meglumin, hydroxyetylpyrolidin,
piperidin, morpholin, piperazin, procain, alumin, canxi, déng, sat, lithi, magie,
mangan, kali, natri, kém amoni, vd mono-, di-, hodc tri-alkylamin (vi du
dietylamin), hodac mudi dugc tao ra tir axit amin nhu L-histidin, L-glyxin, L-lysin,
. va L-arginin. Vi dy, xem tai liéu Remington's Pharmaceutical Sciences, 19" ed.,
Mack Publishing Co., Easton, PA, Vol. 2, p. 1457, 1995. Mubi cdng bazo dugc

dung nay c6 thé dugc diéu ché bang cach slr dung cdc bazo twong ting thich hop.

Mudi duge dung c6 thé duge diéu ché bang cdc phuong phdp chuin. Vi du,
dang bazo ty do clia hgp chat ¢6 thé dugc hoa tan trong dung moi thich hop, nhu
dung dich trong nuéc hodc dung dich rugu trong nuéc chira axit thich hgp va sau dé
tdch bang cdch lam bay hoi dung dich. Trong mot vi du khac, mudi c6 thé duge
diéu ch€ bang cdch cho bazo va axit tu do phan tng trong dung moi hitu co. Néu
hop chat cu thé 1a axit, mudi dugc dung mong muén c6 thé dugc diéu ché bing
phuong phép thich hgp bat ky, vi du, xir 1y axit tu do bang bazo vo co hodc hitu co
thich hop.
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(d) Céac dang hop chét khac

Trong trudng hop cdc chat 1a chat ran, chuyén gia trong linh vuc nay hiéu
dugc rang cdc hop chdt va mudi c6 thé ton tai & dang tinh thé hoac da hinh khic
nhau, hoic c6 thé dugc diéu ché dudi dang ddng tinh thé, hodc c6 thé & dang vo
dinh hinh, hodc c6 thé 14 t& hop bét ky clia chung (vi du tinh thé mot phan, vo dinh
hinh mdt pha‘in hodc hdn hop bao gém cac chét da hinh), tit ca ching déu duoc du
dinh thudc pham ci cla sang ché va cong thire cu thé & day. Trong khi mubi dugc
. tao thanh b?mg cach cong axit/bazo, nghia la bazo tr do hodc axit tu do cua hop
chat quan tAm lan lugt tao phan ung axit/bazo véi bazo cong hodc axit cong tuong
ung, tao ra tuong tac mang dién tich ion, déng tinh thé 1a loai chit hoa hoc mai
dugc tao thanh gitta cac hop chét trung tinh, tao ra hop chét va céc loai phan ti bd

sung trong cling mdt ciu tric tinh thé.

Trong mdt vai trudng hop, hop chit theo sing ché dwoc tao phirc vé6i axit
hodc bazo, ké ca mubi cOng bazo nhu amoni, dietylamin, etanolamin, etylendiamin,
dietanolamin, t-butylamin, piperazin, meglumin; mubi cdng axit, nhu axetat,
axetylsalixylat, besylat, camsylat, xitrat, format, fumarat, glutarat, hydroclorat,
maleat, mesylat, nitrat, oxalat, phosphat, sucxinat, sulfat, tartrat, thioxyanat va
tosylat; va axit amin nhu alanin, arginin, asparagin, axit aspartic, xystein, glutamin,
axit glutamic, glyxin, histidin, isoleuxin, leuxin, lysin, metionin, phenylalanin,
prolin, serin, threonin, tryptophan, tyrosin hogc valin. Trong qua trinh phéi hop
hop chét theo sang ché véi axit hodc bazo, tét hon 1a phirc chit vo dinh hinh dwoc
tao ra chtt khong phai 13 chét tinh thé nhu mudi hodc dong tinh thé thong thuong.
Trong mot vai trudng hgp, dang vd dinh hinh ctia phic chit dugc tao didu kién
thuan loi bang qua trinh bd sung, nhu bing cich siy phun, phuong phép co-hda
nhu ddm lan, hodc chiéu xa vi song hop chét gdc dugce tron véi axit hodic bazo. Céc
phuong phap nay con bao gdm bd sung hé polyme ion va/hogic khong ion, bao gdm,

nhung khong chi gidi han &, hydroxypropyl metyl xenluloza axetat sucxinat
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(HPMCAS) va copolyme axit metacrylic (vi du Eudragit® 1.100-55), con bao gdm
viéc 1am 4n dinh tinh chét vo dinh hinh ctia phirc chat. Céc phic chit vo dinh
hinhn ay mang lai mét vai loi ich. Vi dy, gidm nhiét d0 ndng chay so vi bazo tu
do, tao diéu kién thuan lgi cho qua trinh xtr Iy bd sung, nhu ép din ndng chay, cai
thién thém céc tinh chét sinh-dugc hoc cia hop chét. Ngoai ra, phitc chét vo dinh
hinh d& nghién mang lai tinh chét nén cai thién dé nap chét rin vao nang hodc dé

tao thanh vién nén.

Ngoai ra, cac ché pham duoc du dinh bao gdm dang hydrat hoa hodc solvat
hoéa ciing nhur dang khdng dugc hydrat hoa hodc solvat hoa ctia hop chét da cho. Vi
du, hop chét dy dinh bao gdm ca dang hydrat hoa va dang khong dugc hydrat héa.
" Vi du khic vé solvat bao gdm cAu tric phdi hop v6i dung méi thich hop, nhu
isopropanol, etanol, metanol, dimetyl sulfoxit, etyl axetat, axit axetic, hodc

etanolamin.
Ché pham va st dung

Cac phuong phéap va hgp chat nay thuong dugce st dung trong diéu tri cho déi
tugng 12 ngudi. Tuy nhién, chiing con c6 thé dugc sit dung dé diéu tri c4c tinh trang
giong hoac tuong tu & cic doi tugng dong vat khdc. Cac hgp chat duge mo ta & day
c6 thé dugc st dung bing cdc dudng khdc nhau, ké cd tiém truyén (nghia I3 ngoai
dudng tiéu hoa, bao gém trong tinh mach, trong mang bung, dudi da va trong co),
qua dudng miéng, qua chan bi, qua niém mac, qua dudng tryc trang hodc bang
duong xong hit. C4c dang phan liéu nay s& cho phép hgp chit tdi tan t€ bao dich.
- Cédc yéu td khdc 1a da biét trong linh vuc nay va bao gdm cdc can nhac nhu doc tinh
va dang phan liéu c6 tic dung 1am cham lai tdc dung ctia hgp chét hodc duoc pham.
N6i chung, cic phuong phap va ché phim co thé dugc tim thdy trong tai liéu
Remington: The Science va Practice of Pharmacy, 21% edition, Lippincott,
Williams va Wilkins, Philadelphia, PA, 2005.
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Theo mot sd phuong an, dugc phém s& chira chit mang hodc ta dugc dugc
- dung, nhu chit don, chit két dinh, chat 1am rd, chat 1am truot, chat 1am tron, chét
tao phuec, chit 1am hoa tan, va chét hoat dong bé mit, ¢ thé dugc chon dé tao diéu
kién sir dung hop chit bang dudong cu thé. Vi du vé chit mang bao gdm canxi
cacbonat, canxi phosphat, cdc duong khéc nhau nhu lactoza, glucoza, hoac sucroza,
cac loai tinh bot, din xuét xenluloza, gelatin, lipit, liposom, hat nano, va cdc nhoém
tuong ty. Chét mang con bao gdm chét 1ong twong hop vé mit sinh Iy nhu dung
mdi hodc dbi véi hdn dich, bao gf“)m, vi dy, dung dich nuéc v khuidn dé tiém
truyén (WFI: water for injection), dung dich nudc mudi, dung dich dextroza, dung
dich Hank, dung dich Ringer, dau thuc vat, dau khoang, dau dong vat, polyetylen
glycol, parafin 16ng, va cac chét twong ty. Ta duoc con c¢6 thé bao gdm, vi du, silic
dioxit dang keo, silicagel, bt talc, magie silicat, canxi silicat, natri alumin silicat,
magie trisilicat, xenluloza bdt, xenluloza vi tinh thé, carboxymetyl xenluloza, natri
* carboxymetylxenluloza lién két ngang, natri benzoat, canxi cacbonat, magie
cacbonat, axit stearic, alumin stearat, canxi stearat, magie stearat, k&m stearat, natri
stearyl fumarat, syloit, stearowet C, magie oxit, tinh bdt, natri tinh bt glycolat,
glyxeryl monostearat, glyxeryl dibehenat, glyxeryl palmitostearat, diu thuc vat
hydro hoa, dau hat bong hydro hoa, diu hat thau dau, dau khoéang, polyetylen
glycol (vi du PEG 4000-8000), polyoxyetylen glycol, poloxame, povidon,
crospovidon, croscarmeloza natri, axit alginic, casein, copolyme divinylbenzen ctia
axit metacrylic, natri docusat, xyclodextrin (vi du 2-hydroxypropyl-.delta.-
xyclodextrin), polysorbat (vi du polysorbat 80), xetrimit, TPGS (d-alpha-tocopheryl
polyetylen glycol 1000 sucxinat), magie lauryl sulfat, natri lauryl sulfat, polyetylen
glycol ete, este cua di-axit béo vdi polyetylen glycol, hodc este cua axit béo v&i
polyoxyalkylen sorbitan (vi dy, este polyoxyetylen sorbitan Tween®), este cua axit
" béo vébi polyoxyetylen sorbitan, este cia axit béo vdi sorbitan, vi du este cua axit
béo véi sorbitan tir axit béo nhu axit oleic, stearic hodc palmitic, manitol, xylitol,

sorbitol, maltoza, lactoza, lactoza monohydrat hodc lactoza siy phun, sucroza,
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fructoza, canxi phosphat, canxi phosphat hai 1an, canxi phosphate ba lan, canxi
sulfat, dextrat, dextran, dextrin, dextroza, xenluloza axetat, maltodextrin,
simethicon, polydextrosem, chitosan, gelatin, HPMC (hydroxypropyl metyl
xenluloza), HPC (hydroxypropyl xenluloza), hydroxyetyl xenluloza, va cac chét
© tuong tu.

Dugc phdm c6 thé c6 mit & dang phan liéu don vi chira lugng hoat chét xac
dinh trong mdi liéu don vi. Pon vi nhu vay cb thé chua, vi du, hop chét theo séng
ché (dudi dang bazo tw do, solvat (ké ca hydrat) hoic mudi, & dang bit ky) véi
lwong ndm trong khoang tir 0,5mg dén 1g, t&t hon 13 tir Img dén 700mg, bt hon
nita 13 tr Smg dén 100mg, phu thudc vao tinh trang bénh ly dugc diéu tri, duong su
dung, va tudi, trong luong co thé va tinh trang bénh 1y cta bénh nhan. Ché phém
dang phén liéu don vi dugc wu tién 1a ché pham c6 lidu hing ngay, hing tuln, hing
thang, lidu phu hoic cac phan thich hop cia chiing, chira hoat chit. Hon nita, dugc
pham nay c6 thé dugc bao ché bing phurong phép bét ky trong s§ cac phuong phap

da biét trong linh vuc bao ché dugc phim.

Dugc pham c6 thé dugc lam cho thich hop dé sir dung bang duong thich
hop, vi du qua duwdng miéng (bao gdm vién nang, vién nén, vién nang chira chit
16ng, vién nén rd dugc, vién nén gidi phéng trung gian, chdm va c6 kiém soat,
thudc dang dai ding qua dudng miéng, dung dich, xi r6, ding trong khoang ma va
duéi ludi), ding qua dudng truc trang, dung & miii, x6ng hit, khi tra (bao gdm qua
da), dung qua dudng 4m dao hodc ngodi dudng tiéu hoéa (bao gdm dudi da, trong
co, trong tinh mach hoc trong chén bi). Cac duoc phdm nay c6 thé duge bao ché
bang phuong phap bat ky da biét trong linh vuc bao ché duge phim, vi du bang
cach cho hoat chit tiép xuc véi (cac) chat mang, (céc) ta dugc hodc chét 1am loang.
Noi chung, chét mang, t4 dugc hodc chét lam lodng dugc st dung trong dugc phém

1a “khdng ddc”, nghia 1a ching dugc cho 14 an toan dé sir dung & luong dwgc phan
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phéi trong dugce pham, va "tro" c¢6 nghia 1 ching khong phan ting dang ké véi

hodc tao ra tdc dung khong mong mudn 1én hoat tinh diéu tri ctia hoat cht.

Theo mot sé phwong 4n, hop chat theo sang ché co6 thé duge ding qua dudng
miéng. Duoc phdm dé sir dung qua dudong miéng c6 thé duoc bao ché thanh cac
dang phén lidu ding qua dudong miéng thong thudng nhu vién nang, vién nén, va
ché phém léng nhu xi ro, con ngot va thudc nho giot dam dic. Cac hop chét dugc
| md ta & day co6 thé dugc phdi hop véi ta duge rén, tiy ¥ nghién hdn hop tao ra, va
xtt 1y hdn hop hat, sau khi bd sung chét phu trg thich hop, néu can, dé thu duoc, vi
du, vién nén, vién nén dugc bao, vién nang cing, vién nang mém, dung dich (vi du
dung dich trong nudc, trong ruou hoic trong dau) va cic nhom twong ty. Ta duge
thich hop, cu thé 1a, chit don nhu duong, bao g?)m lactoza, glucoza, sucroza,
manitol, hodic sorbitol; ché phém xenluloza, vi dy, tinh bdt ngd, tinh bdt mi, tinh
bdt gao, tinh bdt khoai tdy, gelatin, gom tragacant, metyl xenluloza,
hydroxypropylmetyl-xenluloza, natri carboxymetylxenluloza (CMC), va/hodc
polyvinylpyrolidon (PVP: povidon); ta dugc dau, bao gdbm diu thuc vét va dau
dong vat, nhu diu hoa hudéng duong, dau oliu, hodc dau gan ca tuyét. Ché phém
ding qua dudng miéng con cé thé chira chat lam rd, nhu polyvinylpyrolidon lién
két ngang, aga, hodc axit alginic, hodc mubi cia né nhu natri alginat; chét 1am tron,
- nhu bot talc hodc magie stearat; chét déo hoa, nhu glyxerol hodc sorbitol; chét tao
ngot nhu sucroza, fructoza, lactoza, hodc aspartam; chét tao huong vi ty nhién hodc
nhan tao nhu huong vi bac ha, dau metyl salisylat, hodc qua chery; hoac thudc
nhdm hodc chit mau, ma c6 thé dugc st dung dé nhan biét hodc mé ta dic diém
cta céc lidu luong khac nhau hoic té hop khac nhau. Ciing duge d& xuét 1a vién
ngdm c6 16p bao thich hop. Pdi véi muc dich ndy, dung dich dudng 6 dic co thé
dugc st dung cé thé tuy y chira, vi dy, gdm arabic, bt talc, poly-vinylpyrolidon,
carbopol gel, polyetylen glycol, va/hodc titani dioxit, dung dich son, va dung méi

hitu co hodc hdn hop dung mdi. Chét 1éng ding qua dudng miéng nhu dung dich,
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xi r6 va con ngot ¢6 thé dugc bao ché ¢ dang phan li€u don vi sao cho lugng da cho

chtra mot lugng xac dinh hop chat.

Duogc phim c6 thé duoc str dung qua dudng miéng bao gdm vién nang nép
16ng khit duge 1am tir gelatin (“gelcaps”), ciing nhu vién nang mém kin dugc lam
tir gelatin, va chit déo hoa, nhu glyxerol hogc sorbitol. Vién nang nép 10ng khit c6
thé chira hoat chat phdi hop véi chit don nhu lactoza, chat két dinh nhu tinh bot,
va/hodc chit lam tron nhu bét talc hoidc magie stearat va, tuy vy, chét 1am 6n dinh.
Trong vién nang mém, hoat chat c6 thé dugc hoa tan hodc huyén phu trong chét

16ng thich hop, nhu dau béo, paraffin 1ong, hodc polyetylen glycol 10ng.

Theo mot sd phuong an, viée tiém truyén (st dung ngoai dudng tiéu hoa) cb
thé duoc ap dung, vi dy, trong tinh mach, trong mang bung va/hodc dudi da. Cac
hop chit duge md ta ¢ day ding dé tiém truyén c6 thé dugc bao ché trong dung
dich vo khuén, t6t hon 13 trong chit dém hodc dung dich twong hop vé mit sinh 1y,
nhu nhu dung dich mudi sinh 1y, dung dich Hank, hosc dung dich Ringer. Thé
phén tan con c6 thé duge bao ché trong dung dich khong chira nude, nhu glyxerol,
propylen gljcol, etanol, polyetylen glycol léng, triaxetin, va dau thuc vit. Dung
dich con c6 thé chtra chét bao quan, nhu metylparaben, propylparaben, clobutanol,
phenol, axit sorbic, thimerosal, va cdc nhom tuong tw. Ngoai ra, hgp chét c6 thé
duoc bao ché & dang ran bao gém, vi du dang dugc lam dong kho, va duoc hoa tan

lai hodc tao hdn dich trudc khi st dung.

Theo mdt sd phuong 4n, viéc str dung trong co, khu tri hodc qua chan bi c¢6
" thé duoc 4p dung. Trong céc ché phim chia cac hop chit dwoc mé ta & déy, chét
thm thich hop v&i hang rao can thdm qua duge st dung. Dé sit dung qua niém
mac, noi chung, chit thim 1a da biét trong linh vuc nay, va bao gdm, vi du, mudi
mét, va din xuit cua axit fusidic. Ngoai ra, chét 1am sach c6 thé duge st dung dé

tao diéu kién thuan loi cho qua trinh thdm. Viéc sir dung qua niém mac, vi du, ¢6
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thé béng cach thude xit miii hodc thudc dat (tryc trang hoac am dao). Duoc phém
- chtra hop chit duoc mé ta & ddy dé str dung khu tri c6 thé dugc bao ché dudi dang
dau, kem, thudc xtrc, thubc md, va céc dang tuong tu bz"mg cach lua chon chét
mang thich hop da biét trong linh vuc ndy. Chéit mang thich hop bao gdm dau thuc
vat hodc dau khoang, petrolatum tréng (parafin tring mém), chit béo hogc dau phéan
nhanh, chat béo dong vat va rugu c6 trong lugng phan tir cao (16n hon Ci2). Theo
mot sb phuong an, chét mang duogc chon sao cho hoat chét c6 thé tan duge. Chét
nhii hoa, chit 1am 6n dinh, chit gdy 4m va chét chéng oxy héa ciing c6 thé duoc st
dung ciling nhu chét tao mau hoic tao huong vi, néu can. Tt hon 1a kem dé su
dung khu tri dugc bao ché tir hdn hop bao gdbm dau khoang, sap ong ty nhil héa va
nuéc, trong d6 hdn hop hoat chit dugc hoa tan trong lwgng nhé dung moi (vi dy,
dau) duoc tron 14n. Ngoai ra, viée sir dung bing duong qua chéan bi nghia 13 ¢6 thé
bao gdm miéng d4n qua chan bi hodc dd biang bé nhu bing gac duoc tdm hoat chét
~ va tlly y mdt hodc nhiéu chit mang hodc chét pha lodng da biét trong linh vyc nay.
Dé dugce st dung & dang hé phan phéi qua chan bi, viéc st dung lidu luong s& lién

tuc chtr khong phai gian doan trong subt qua trinh ché do lidu luong.

Theo mét sb phuong an, hop chit duge st dung dudi dang x0ng hit. Cac
hop chit duoc mo ta & day co thé dugc bao ché dudi dang bot kho hoac dung dich,
hdn dich hozc khi dung thich hgp. Bot va dung dich c6 thé dugc bao ché cung véi
chét phu gia thich hop da biét trong linh vuc nay. Vi du, bt c6 thé chira chat nén
dang bt thich hop nhu lactoza hodc tinh bot, va dung dich c6 thé chira propylen
glycol, nuéc vo khudn, etanol, natri clorua va céc chit phu gia khac, nhu axit, muéi
kiém va dém. Céc dung dich va hdn dich nay c¢6 thé dugc sir dung bang cach x6ng
hit qua binh xit, mdy bom, mdy phun, hodc mdy khi dung, va cac cach tuong tu.
Céc hop chit dugc mé ta & day ciing c6 thé dugc sir dung phéi hop véi céc liu
~ phap x6ng hit khac, vi du corticosteroit nhu fluticason proprionat, beclometason

dipropionat, triamxinolon axetonit, budesonit, vda mometason furoat; chat chi van
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beta nhur albuterol, salmeterol, va formoterol; chat khang cholinergic nhu ipratropri
bromua hoic tiotropi; chit gdy gidn mach nhu treprostinal va iloprost; enzym nhu
ADNaza; protein tri li¢u; khang thé mién dich; oligonucleotit, nhv ADN hodac ARN
don hoic xoén kép, siARN; khang sinh nhu tobramyxin; chit di khang thu thé

muscarinic; chat d6i khang leukotrien; chit d6i khang xytokin; chdt e ché

proteaza; cromolyn natri; nedocril natri; va natri cromoglycat.

Lugng cac hop chét khéac nhau duoc st dung cé thé duoc xac dinh bi‘mg cac
phuong phap chuan c6 tinh dén cac yéu té nhu hoat tinh ctia hop chét (in vitro, vi
du chi s ICso cua hop chét dbi véi dich, hodic hoat tinh in vivo trén mo hinh hiéu
luc trén dong vat), hi€u qua dugc dong hoc trén md hinh dong vat (vi du nira doi
sinh hgc hodc d9 sinh kha dung), tudi tac, do 16n va trong lugng cua dbi tugng, va
rdi loan ma déi tugng mic phai. Tam quan trong ctia cac yéu td nay va khac ciing
la da biét d6i voi chuyén gia trong linh vuc ndy. Noi chung, liéu luong s& ndm
trong khoang tir 0,01 dén 50mg/kg, tot hon 1a tir 0,1 dén 20mg/kg cua dbi tugng

dugc dicu tri. Li€u da co6 thé duoc st dung.

Céc hop chit dugc mo ta ¢ day ciing c6 thé duoc st dung phdi hop vai liéu
phap khac dé diéu tri cing mot bénh. Viéc sir dung phéi hop nhu vay bao gdm sir
dung hop chét va mot hodc nhidu chét didu tri khac & cac thdi diém khac nhau hoac
ddng st dung hop chét va mot hogic nhidu lidu phap khac. Theo mot sb phuong én,
lidu lugng c6 thé dugc thay ddi d6i véi mot hodc nhiéu hop chat theo sang ché hoic
chit diéu tri khac dugc su dung phéi hop, vi du, giam lidu luong so véi khi hop
chét hoic liéu phap dugc st dung mot minh, bing phuong phép da biét ddi voi

chuyén gia trong linh vuc nay.

Hiéu dugc ring viéc str dung phdi hop bao gdm sir dung cing véi liéu phép, duge
chat, phuong phép diéu tri khéc, v.v., trong d6 liéu phap hodic phuong phép khéc c6

thé dugc st dung & céc thoi diém khac nhau (vi du trong thoi gian ngén nhu trong
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vai gio (vi ‘du 1, 2, 3, 4-24 gi0), hodc trong khoang thoi gian dai hon (vi du 1-2
ngdy, 2-4 ngay, 4-7 ngay, 1-4 tuan)) so v&i hop chit dwoc md ta & day, hodc & cung
thdi diém nhu chit dugc mo ta & day. St dung phdi hop bao gdm st dung ving
v6i liéu phap hodc phuong phép didu tri ma duoc st dung mdt 1an hoic hiém, nhu
phau thuat, cing véi hop chét dugc mé ta & day sir dung trong khodng thoi gian
ngin hodc dai hon truéc hoic sau liéu phap hodc phuong phap khac. Theo mot sb
phuong 4n, sing ché d& xuat viéc phan phdi hop cht duge md ta & day va mot
~ hoc nhiéu chét diéu trj khidc dugc phan phdi bing dudng sir dung khac hogic bing
cling mot dudng st dung. Viéc st dung phdi hop dbi véi duong st dung bét ky
bao gém phéan phéi hop chit dugc md ta & day va mot hodc nhiéu dugc chit tri lidu
khac bang cing mot dudng sir dung cing nhau trong mot ché pham bat ky, ké ca
céc ché pham, trong d6 hai hop chit dugc lién két héa hoc theo cach sao cho ching
duy tri hoat tinh diéu tri cua chung khi dugc st dung. Theo mdt khia canh, liéu
phap st dung duoc chét khac c6 thé dugce ddng st dung v6i hop chat duge mo ta &
day. Viéc stt dung phdi hop bang cach dong sir dung bao gdm sir dung ddng ché
phém hodc céac ché phérn chtra cac hgp chét dugc lien két hoa hoc, hodc st dung
hai hodc nhiéu hop chat trong cac ché phdm riéng ré trong mot khoang thoi gian
ngin (vi du trong 1 gio, 2 gidy, 3 gidy, cho t6i 24 gidy), duge st dung qua cung mot
dudng hozc qua nhitng dudng khac nhau. Viée ddng st dung cac ché pham riéng
. & bao gdm ddng st dung bing cach phan phdi qua mot dung cy, vi du cing mot
dung cu x0ng hit, cing mdt xy lanh, v.v., hodc sir dung tir cac dung cu riéng ré&
trong mot khoang thoi gian ngin. Viéc dong sir dung hop chét duge md ta & day va
mot hodic nhiéu chét didu tri khac duge phan phéi béng cung mot dudong bao gém
viéc chudn bi cAc chét cling v6i nhau sao cho chung c6 thé duge st dung bing mot
dung cu, ké ca cac hop chét riéng r& trong mdt ché phém, hozic hop chét duoc bién
ddi sao cho chung dugc lién két hoa hoc, tham tri vaAn con gilt duoc hoat tinh sinh

hoc cda ching. Cac hop chét dugc lién két hoa hoc nay co thé c6 lién két gﬁn nhu
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gilt nguyén in vivo, hodc lién két c6 thé bi phd v in vivo, tach thanh hai thanh phan
hoat tinh.

Kinaza dich va chi dinh theo sing ché

Protein kinaza déng vai trd quan trong trong qué trinh truyén cdc tin hiéu
sinh-héa trong nhiéu con dudng sinh hoc khéc nhau. Hon 500 kinaza da dugc mo
ta, va cdc kinaza dac hiéu lién quan dén mot loat cdc bénh hodc tinh trang (nghia 1a
cdc ddu hiéu bénh), vi du khong gidi han, bao gom bénh ung thu, bénh tim-mach,
bénh viém, bénh than kinh, va cdc bénh khdc. Nhu vay, cic kinaza c6 céc diém
kiém sodt quan trong d6i véi cdc can thiép diéu tri bing phan tir nho. Céc protein
. kinaza dich dac hiéu dugc du dinh boi sing ché dugc mo ta trong Iinh vuc nay, bao
gom, nhung khong chi gi6i han &, protein kinaza nhu dugc mo ta trong loat don
patent My s6 11/473,347 (cling xem tai liéu cong bd don PCT s W02007002433),

do lién quan dén céc dich kinaza ndy, cling nhu cac protein kinaza duéi day:

A-Raf: Kinaza dich A-Raf (nghia la thé twong déng gen sinh u cla virut
sacom 3611 chuot v-raf) 1a mot serin/threonin kinaza 67,6kDa dugc ma héa béng
nhiém séc thé Xp11,4-p11,2 (ky hiéu: ARAF). Protein thanh thuc bao gdm cac
ving RBD (nghia 13, ving gén két Ras) va vung ngoén tay kém phorbol-este/typ
DAG va c6 lién quan dén sur tai nap tin hiéu tao phan bao tir mang té bao t6i nhan.
Chét trc ché A-Raf c6 thé dugc sir dung dé didu trj bénh thin kinh nhu sa sut tri tué
do nhdi mau nhiéu 14n, trdn thuong dau, trin thuong tuy séng, bénh Alzheimer
(AD), bénh Parkinson; bénh khéi u bao gdm, nhung khong chi giéi han &, u hic séc
- t8, u than kinh dém, sacom, carxinom (vi du két-truc trang, phéi, vu, tuy, tuyén
giap, than, ovarian), u lymphd (vi du u lymphd té bao mé), bénh u xo than kinh, hoi
chiing loan san tiy, bénh bach cau, tao mach khdi u; dau co nguén géc than kinh
hodc viém, ké ca dau cép tinh, dau man tinh, dau trong bénh ung thu va dau nia
ddu; va bénh lién quan tdi su tai tao hodc thoai hoa co, bao gém, nhung khoéng chi

gi6i han &, tai phat hep mach, giam khéi co (sarcopenia), loan dudng co (bao gém,
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nhung khong chi gi6i han &, loan dudng co Duchenne, Becker, Emery-Dreifuss,
' Limb-Girdle, Facioscapulohumeral, Myotonic, Oculopharyngeal, Distal va bdm
sinh), bénh than kinh vén dong (bao gdm, nhung khong chi gii han &, bénh xo
cting cdt bén teo co, teo co tiy tién trién & tré em, teo co tuy trung gian, teo co tly
& tudi vi thanh nién, teo co hanh tay, va teo co tiy & ngudi trudng thanh), bénh
viém co (bao gém, nhung khong chi gidi han &, viém da co, viém da co, va viém co
thé viii), bénh khép ndi than kinh-co (bao gdm, nhung khong chi giéi han &, bénh
nhuoc co ning, hdi ching Lambert-Eaton, va hdi chimg nhugc co bam sinh), bénh
co do bét thudng vé ndi tiét (bao gdm, nhung khong chi gidi han ¢, bénh co do ting
ning tuyén gidp va bénh co do giam ning tuyén giap) bénh than kinh ngoai bién
(bao gdm, nhung khéng chi giéi han &, bénh Charcot-Marie-Tooth, bénh Dejerine-
Sottas, va mit diéu hoa Friedreich), cac bénh vé co khac (bao gém, nhung khong
chi giéi han &, tang truong luc co bam sinh, loan truong luc co bam sinh, bénh co
~ 16i trung tdm, bénh co cé x0, bénh co nhin trung thé, va chung liét chu ky), va
bénh chuyén hoéa cua co (bao gdm, nhung khong chi gigi han ¢, thiéu hut
phosphorylaza, thiéu hut axit maltaza, thiu hut phosphofructokinaza, thiéu hut
enzym debrancher, bénh co lién quan dén ty lap thé, thiéu hut carnitin, thiéu hut
carnitin palmatyl transferaza, thiéu hut phosphoglyxerat kinaza, thiéu hut
phosphoglyxerat mutaza, thiéu hut lactat dehydrogenaza, va thiéu hut myoadenylat

deaminaza).

B-Raf: Kinaza dich B-Raf (nghia I thé tuong déng B1 gen sinh u cla virut
sacom chuot v-raf) 1a serin/threonin kinaza 84,4kDa dugc ma héa bing nhiém sic
thé 7q34 (ky hiéu: BRAF). Protein thanh thuc bao gém cdc ving RBD (nghia 13
viing gan két Ras), C1 (nghia 12 viing 1 dugc bdo tén bdi protein kinaza C) va STK

(nghia la serin/threonin kinaza).

Kinaza dich B-Raf lién quan dén sy tai nap tin hiéu tao phan bao tir mang té

bao t¢i nhan va dong vai trd trong cdc dép ung sau synap cia nhan hai m3. Nhu
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vily, gen ctia ho RAF m3 héa kinaza dugc diéu hoa béi Ras va 1am trung gian dap
ung té bao cho tin hiéu phat trién. Thuyc ra, kinaza B-Raf 13 thanh phﬁn chu yéu cua
con dudng truyén tin hi¢u kinaza RAS->Raf-> MEK->ERK/MAP, con dudng nay
dong vai trd co ban trong qué trinh didu hoa su phét trién, phéan chia va ting sinh té
. bao, va, khi duoc hoat hda chu yéu thi tao ra sy phat trién khéi u. Trong s6 vai
protein déng phén cua kinaza Raf, typ B, hodc B-Raf, 1a chét hoat hoa manh nhét

clia qua trinh truyén tin hiéu kinaza MAP ngugc dong.

Gen BRAF thudng bi dot bién trong nhiéu khdi u & ngudi, dic biét 12 & u hic
sdc tb 4c tinh va carxinom két trang. Dang dot bién thudng hay duoc bao cdo nhét
1a di héa thymin (T) sai nghia thanh adenin (A) & nucleotit 1796 (T1796A; su thay
ddi axit amin trong protein B-Raf 13 tir Val<600> thanh Glu<600>) quan sat thiy &
80% u héc séc t§ 4c tinh. Cac phén tich chuc ning cho thdy rang qué trinh di hoa
nay la qua trinh dot bién duy nhét dugc phét hién ma tao ra su hoatA hoéa co ban hoat
tinh kinaza B-Raf, phy thudc vao su hoat héa RAS, béng cach chuyén hoéa B-Raf
thanh protein chuyén dang trdi. Dua trén tién 18, khbi u ngudi phat trién su khéang
v6i chat rc ché kinaza bing cach dot bién axit amin ddc hiéu trong ving xtc tac
" duéi dang “yéu t6 canh cdng”. (Balak, et. al., Clin Cancer Res. 2006, 12:6494-501).
Do d6, sy dot bién Thr-529 trong BRAF thanh Ile dugc doan trudc dudi dang co
ché khang v6i chét tic ché BRAF, va qué trinh nay c¢6 thé dugc hinh dung 12 su bién
d6i tir ACC thanh ATC trong codon 529.

Niihori va céc ddng téc gia cho rang trong 43 c4 thé méc hoi ching tim-mat-
da (CFC), ho x4c dinh dugc hai thé dot bién KRAS di hop tir trong ba ca thé va tam
thé dot bién BRAF trong 16 c4 thé, dua ra gia thuyét 1a su loan diéu hoa con duong
RAS-RAF-ERK 14 co ché phan tir thong thuong & ba réi loan c6 lién quan nay
(Niihori et al., Nat Genet. 2006, 38(3):294-6).

Nhiéu bénh ung thu lién quan dén sy loan diéu hoa con dudng RAS-RAF-
ERK, nhu bénh ung thu c6 su dot bién B-Raf V60OE hoidc dot bién NRAS, c6 thé
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duoc diéu tri bang chét e ché kinaza Raf, nhu chét tc ché kinaza Pan Raf nhu
duge mo ta & ddy. Kha ning ciia cac hop chét nay e ché nhiéu dich kinaza Raf, ké
ca c-Raf-1, B-Raf, va B-Raf V600E, mang lai céc ich 1gi bd sung dé trc ché sy dot
bién hoat héa trong con dudng nay, cling véi viée cdc bénh ung thu dudng nhu
khong phat trién sy khéng véi cac chit e ché nay vi ching huéng t6i mot vai diém
trong con dudng nay. Chat rc ché kinaza Pan Raf nhu dugc mo ta & day c6 thé
duoc str dung dé diéu tri nhiéu bénh ung thu, bao gdm, nhung khong chi gid1 han ¢,
" u hic sc td, u than kinh dém, u nguyén bao xép da hinh, u t€ bao hinh sao soi,
carxinom (vi du da day-rudt, gan, dudng mét, 6ng mat (carxinom 6ng mat), két-truc
trang, phéi, ndo, bang quang, tii mat, vy, tuy, tuyén gidp, théan, bu(‘A)ng tring, vé
tuyén thuong than, tuyén tién liét), u mdé dém da day-rudt, ung thu tfly-tuyén giap,
tao mach khdi u, bénh bach huyét dang tiy cép, bénh bach cau dong té bao tuy don
nhan man, bénh bach ciu nguyén bao lympho céip & tré em, bénh bach ciu té bao
huyét tvong, va da u tily. See McDermott et al., PNAS, 2007, 104(50): 19936-
19941; va Jaiswal et al., PLoS One, 2009, 4(5):e5717.

c-Raf-1: Kinaza dich c-Raf-1 (nghfa 1, thé twvong déng Bl gen sinh u cia
virut sacom chudt v-raf) 1a STK 73,0kDa dugc ma héa boi nhiém sac thé 3p25 (ky
hiéu: RAF1). c-Raf-1 c6 thé dugc tao dich tdi ty thé bdi BCL2 (nghia 13, t& bao B
cua gen sinh u trong bénh bach cau 2 (oncogene B-cell leukemia 2)) chinh 1a chét
diéu hoa su chét t&€ bao tién dinh. c-Raf-1 hoat héa cai thién su khing qua trung
gian BCL2 d6i véi su chét t&€ bao tién dinh, va c-Raf-1 phosphoryl héa BAD (nghia
1a, protein gan két v6i BCL2). c-Raf-1 lién quan dén caxiném, bao gém caxinom t&
bao két-truc trang, budng tring, phdi va than. C-Raf-1 ciing lién quan dén mot chat
trung gian quan trong trong qud trinh tao mach khoi u (Hood et al., 2002, Science
296, 2404). Chat tc ché c-Raf-1 ciing c6 thé dugc sir dung dé diéu tri bénh bach ciu
dang tuy cdp tinh va hoi ching loan san tuy (Crump, Curr Pharm Des 2002,
8(25):2243-8). Chat hoat héa Raf-1 c6 thé dugc st dung dé diéu tri khéi u than
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kinh-noi tiét, nhu ung thu thy-tuyén gidp, caxinoit, ung thu phdi t&€ bao nho va u t&
bao wa crom (Kunnimalaiyaan et al., Anticancer Drugs 2006, 17(2):139-42).

Chét wc ché Raf (A-Raf vd/hodc B-Raf va/hodc c-Raf-1) c6 thé duoc st
dung dé diéu trj bénh hoc tinh trang qua trung gian A-Raf, qua trung gian B-Raf
hodac qua trung gian c-Raf-1 dugc chon tir nhom bao gém bénh than kinh, bao gém,
nhung khong chi gi¢i han ¢, sa st tri tué do nhdi mau nhiéu Ian, trén thuong dau,
trin thuong tiy séng, bénh Alzheimer (AD), bénh Parkinson, con dong kinh va
dong kinh; bénh khdi u bao gdm, nhung khong chi giéi han &, u hic sic td, u than
kinh dém, u nguyén bao xép da dang, u té bao hinh sao soi, sacom, carxinom (vidu
© da day-rudt, gan, dudng mat, 6ng mat (carxinom 6ng mat), két-truc trang, phéi,
ndo, bang quang, tdi mat, vu, tuy, tuyén giap, than, buéng tring, vo tuyén thuong
than, tuyén tién liét), u lympho (vi du u lymphd t& bao md), bénh u xo thn kinh,
bénh bach huyét dang tdy cép, hoi ching loan san tiy, bénh bach cau, bénh bach
cu dong té bao tiy don nhan man, bénh bach ciu lymphd bao cép O tré em, bénh
bach cau té bao huyét tuong, da u tity, tao mach khdi u, u md dém da day-ruét, khbi
u than kinh-ndi tiét nhu ung thu tiy-tuyén gidp, carxinoit, ung thu phdi té bao nhg,
sacom Kaposi, va u té bao wa crom; dau c6 ngudn gbc than kinh hodc viém, bao
gdm, nhung khéng chi gi¢i han &, dau cip tinh, dau man tinh, dau trong bénh ung
thu, va dau nira dau; bénh tim-mach bao gém, nhung khong chi gidi han &, suy tim,
dot quy do nhdi mau, phi dai tim, chimg huyét khéi (vi du hoi ching bénh mao
mach do huyét khéi), bénh vita xo dong mach, va tdn thuong do tai tudi mau; bénh
" viém va/hogc ting sinh bao gdm, nhung khéng chi gii han &, bénh vay nén, bénh
eczema, bénh viém khép va bénh va tinh trang tw mién, bénh viém xuong-khop,
bénh lac ndi mac tr cung, hinh thanh seo, tai phat hep mach, 16i loan xo hoa, bénh
viém da khép dang thr?ip, bénh viém rudt (IBD); bénh thiéu hut mién dich, bao gbm,
nhung khong chi giéi han &, thai bd mo ghép co quan, bénh mo ghép chdng lai vat

chu, va sacom Kaposi lién quan tdi bénh HIV; bénh than, nang hodc tuyén tién liét,
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bao gém, nhung khong chi gi¢i han &, bénh than dai thdao duong, bénh thin da
' nang, X0 cung thén, viém tiéu cAu-than, tang san tuyén tién liét, bénh gan da nang,
X0 cing co ndt, bénh Von Hippel Lindau, bénh than da nang tdy, bénh thin nang
tiy & tré em (nephronophthisis), va chimg xo héa nang; réi loan chuyén héa, bao
gém, nhung khong chi giéi han &, bénh béo phi; bénh nhiém, bao gém, nhung
- khong chi gioi han ¢ nhiém Helicobacter pylori, virut viém gan va ciim, sdt, bénh
HIV, va nhiém khuan; bénh phdi bao gdm, nhung khong chi gi6i han &, bénh phdi
tdc ngh&n man tinh (COPD) va hoi ching suy ho hip cdp (ARDS); rdi loan phat
trién gen, bao gém, nhung khong chi giéi han &, hoi ching Noonan, hdi ching
Costello, (h¢i chirng mét-da-xuong), hoi ching LEOPARD, hdi ching tim-mat-da
(CFC), va céc bat thuong trong hdi chiing mao than kinh gy ra bénh tim mach,
bénh xuong, rudt, da, toc va ndi tiét; va bénh lién quan tdi sy tai tao hoac thoai hoa
co, bao gdm, nhung khong chi gi6i han &, giam khéi co (sarcopenia), loan dudng
" ¢co (bao gbm, nhung khéng chi gi6i han &, loan dudng co Duchenne, Becker,
Emery-Dreifuss, Limb-Girdle, Facioscapulohumeral, Myotonic, Oculopharyngeal,
Distal va bAm sinh), bénh than kinh van dong (bao gf‘)m, nhung khong chi gi¢i han
0, bénh xo cung cdt bén teo co, teo co tuy tién trién & tré em, teo co tdy trung gian,
teo co tiy & tudi vi thanh nién, teo co hanh tiy, va teo co tily & ngudi trudng
thanh), bénh viém co (bao gdm, nhung khong chi giéi han &, viém da co, viém da
co, va viém co thé viii), bénh khép ndi than kinh-co (bao gdm, nhung khéng chi
gidi han &, bénh nhugc co nang, hdi chiing Lambert-Eaton, va hdi chirng nhugc co
bém sinh), bénh co do bit thudng vé noi tiét (bao gdm, nhung khéng chi gi6i han &,
bénh co do ting ning tuyén giap va bénh co do giam ning tuyén giap) bénh than
kinh ngoai bién (bao gdm, nhung khéng chi giéi han &, bénh Charcot-Marie-Tooth,
bénh Dejerine-Sottas, va mét diéu hoa Friedreich), cac bénh vé co khéc (bao gém,
| nhung khong chi gi6i han &, tang truong luc co bdm sinh, loan truong lyc co bdm
sinh, bénh co 18i trung tdm, bénh co c6 x0, bénh co nhén trung thé, va chung ligt

chu k¥), va bénh chuyén héa ctia co (bao gdm, nhung khong chi gi¢i han &, thiéu
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hut phosphorylaza, thiéu hyt axit maltaza, thiéu hut phosphofructokinaza, thiéu hut
enzym debrancher, bénh co lién quan dén ty lap thé, thiéu hut carnitin, thiéu hut
carnitin palmatyl transferaza, thiéu hut phosphoglyxerat kinaza, thiéu hut
. phosphoglyxerat mutaza, thiéu hut lactat dehydrogenaza, va thiéu hut myoadenylat

deaminaza).

Erk2: Kinaza Erk2 dich (nghia la, kinaza diéu hoa tin hiéu ngoai bao 2) la
serin/threonin-tyrosin kinaza chitc ning kép 41,4kDa duoc ma héa boi nhilm séc
thé 22q11,2 (ky hiéu: MAPK1). Erk2 1a thanh vién cta ho protein (MAP) kinaza
duoc hoat hoa bdi chat gy gian phan va do d6 con dugc biét dén 1a protein kinaza
1 dugc hoat héa boi chit gdy gidn phan (nghia 14, MAPK1). MAP kinaza c6 tac
dung nhu 14 diém tich hop dbi v6i nhiéu tin hiéu sinh hoa, va lién quan dén rét

nhiéu qua trinh té bao nhu ting sinh, biét hoa, didu hoa phién m4, va phat trién.

Viéc hoat hoa Erk2 doi hoi sy phosphoryl héa bai kinaza nguge dong. Khi

hoat héa, Erk2 di chuyén t6i nhan cua té bao dugc kich thich, tai d6 n6 phosphoryl
hoa cac dich & nhan, ngoai cac dich khac bao gdm protein 2 lién quan dén vi cdu

| trac hinh dng, protein co ban myelin va ELK1. MacKenzie va cac ddng tac gia cho
réng ho phosphodiesteaza didc hi¢u cAMP 4, ho phu D, protein déng dang 3 (nghia
13, PDE4D3) thé hién 13 ¢6 céc vi tri tiép gidp FQF (nghia 13, Phe-GIn-Phe) va KIM
(nghia 13, Kinaza Interaction Motif) di véi Exk2. Céc vi tri ndy ndm & ca 2 phia
gbc dich Ser(579) dbi v6i qué trinh phosphoryl Erk2 ctia PDE4D3. Su dot bién
mdi hodc ca hai vi tri tiép gidp nay ngan khong cho Erk2 bi dong két tua mién dich
véi PDE4D3, loai bo kha ning cia yéu t6 phét trién biéu bi (EGF: ability of
epidermal growth factor) trong viéc trc ché PDE4D3 qua tac dung Erk2 trong té bao
COS bi chuyén nhidm, va 1am giam kha nang ctia Erk2 trong viéc phosphoryl hoa
PDE4D3 in vitro. Hai khdi trinh tuw dau tin cung NH(2) dugc bdo toan, dugc goi 1a
ving bao toan nguoc dong 1 va 2 (nghia 13, UCR1 va UCR2), c4c dinh dic diém

cua protein déng dang PDE4 dai, dugc dé xuat dé khuéch dai tac dung tc ché nho
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vén c6 ma viéc phosphoryl héa Erk2 sir dung 1én don vi xuc tac PDEA4D. Ngugce
voi didu nay, vung UCR2 nguyén ven mdt minh dugc tim théy trong PDE4D1
huéng vao sy phosphoryl héa Erk2 dau tan cing COOH dé gay ra sy hoat héa
protein ddng dang ngan nay. Tir viéc phan tich cac doan cit PDE4D3, dua ra gia
thuyét 14 UCR1 va UCR2 tao ra modul thich hop tin hiéu didu hoa dé sép dit cac
két qua chirc nang cia qua trinh phosphoryl hoa Erk2. Gen PDE4D do d6 ma héa
" mot nhom cac isoenzyme ma hodc dugc Gc ché hodc duogc hoat héa béi su
phosphoryl héa Erk2 va bang c4ch do tao ra kha ning hoat hoa ERK2 hoic dé tang
hodc gidm mitc cAMP trong céc ngin cia t& bao (MacKenzie et al., J Biol Chem
2000, 275(22):16609-17).

OMIM, Pleschka va céc dong tac gia (Nature Cell Biol., 2001, 3: 301-305)
cho ring Erk2 diéu hoa yéu t6 t& bao lién quan dén nhén virut tao ra chirc ning
protein. Ho cho réng viéc st dung cuc bd chét e ché MEK c¢6 thé chi ¢6 tac dung
doc nhé 1én vét chi trong e e ché su sao chép virut ma khong 1am ting bién thé

virut khang thuéc (OMIM MIM Number: 176948: 10/27/2005). Erk2 lién quan

dén su truyén tin hiéu xytokin va 1a dich dé diéu tri bénh viém. Ramesh va Philipp
cho ring lipoprotein 13 loai phan tir viém chu chdt cia Borrelia burgdorferi, xoén
khuén gdy bénh Lyme. Ho nghién ctru lidu viée e ché dic hidu p38 va Erk1/2
" MAPK s irc ché san sinh TNF-alpha va IL-6 va do d6 1an luot lam chét tién dinh
va lam tdng sinh té bao hinh sao. Viéc san sinh IL-6 duoc kich thich béi
lipoprotein khong bi anh huéng bai chat e ché MAPK. Nguoc lai, viée (e ché ca
p38 va Erk1/2 1am giam dang ké su san sinh TNF-alpha, va hoan toan loai bd su
san sinh xytokin nay khi c4 hai con dudng MAPK dugc tc ché ddng thdi. Do dé,
viée tre ché MAPK c6 thé dugc coi 1a chién dich kiém so4t bénh viém va su chét té
bao tién dinh trong bénh bénh Lyme xo04n khuin Borrelia than kinh (Ramesh va
Dhilipp, Neurosci Lett 2005, 384(1-2):112-6). Vai trd ctia Erk2 trong viéc truyén

tin hiéu bi€t hoa, tdng sinh va song sét cua t€ bao dua ra gia thuyét rang viéc trc ché
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Erk2 c6 thé 1a bién phap tri li¢u dé diéu tri mot s loai bénh ung thu. Husain va cac
dong tac gia nghién ciru téc dung cia NSAID 1én hoat tinh MAPK va su
phosphoryl hoa trong bénh ung thu da day. Ho két luan ring NS-398 (chét e ché
COX-2 chon loc) va indomethaxin (NSAID khong chon loc) tc ché dang ké su
tang sinh va phat trién dong té bao MKN28 trong bénh ung thu da day & nguoi.
Téc dung ndy dugc 1am trung gian béi sy e ché con duong truyén tin hiéu kinaza
(ERK2) MAPK do NSAID gay ra, chi yéu dbi véi sy tang sinh té bao (Husain et
al., Life Sci 2001, 69(25-6):3045-54). Chat trc ché Erk2 c6 thé dugc sir dung dé
diéu trj bénh ung thu, bao gdbm bénh ung thu da day, va dé diéu tri bénh viém, bao
| g6m kiém so4t bénh viém va su chét té bao tién dinh trong bénh Lyme x0&n khuin

Borrelia than kinh.

Thtr nghi€ém hoat tinh kinaza

Mot s6 thir nghiém hoat tinh kinaza khdc nhau c6 thé duoc st dung dé thir
nghiém ddi véi chat diéu bién hoat tinh va/hodc xdc dinh mic dic hiéu cia chat
diéu bién d6i voi mot kinaza cu thé hodc nhém céc kinaza. Ngoai cdc thitr nghiém
néu trong phan Vi du duéi day, chuyén gia trong linh vuc nay s& hiéu ring céc thir
nghiém khdc c6 thé dugc sir dung va c6 thé bién déi thir nghiém cho mot tng dung
cu thé. Vi du, nhiéu tai liéu lién quan dén kinaza mo ta thit nghiém c6 thé duoc sir

dung.

Theo mot sb phuong an, hop chét nhu duge boc 10 & day co hoat tinh trong
" thir nghiém do hoat tinh B-Raf protein kinaza. Theo mot sb phuong 4n, hop chét
nhu duge mo ta & day c6 ICso nhd hon 1000nM, nhé hon 500nM, nho hon 100nM,
nhd hon 50nM, nhé hon 20nM, nhé hon 10nM, nhé hon 5nM, hodc nhé hon 1nM
nhu dugc xdc dinh trong thtr nghiém hoat tinh B-Raf kinaza ndi chung da dugc
chdp thuan. Theo mot sd phwong 4n, hop chét nhu dwoc mé ta & day c6 ICso nhd
hon 1000nM, nhé hon 500nM, nhdé hon 100nM, nho hon 50nM, nhé hon 20nM,
nhé hon 10nM, nhé hon 5nM, hodc nhé hon 1nM nhu dugc xac dinh trong thir
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" nghiém hoat tinh B-Raf kinaza dot bién (nhu V600A, V600M, V600R, V60OE,
V600K hogic V600G) noéi chung da duge chdp thuan. Theo mdt s phuong én, thir
nghiém do hoat tinh B-Raf kinaza va/ho#c hoat tinh B-Raf kinaza dot bién (nhu
V600A, V600M, V600R, V600E, V600K hodc V600G) bao gdm thir nghiém (vi
du, thir nghiém sinh hoéa hoc trén co sd té bao) nhu duge md ta trong Vi du 9 hodc
thir nghiém da biét trong linh vuc nay tuong tw nhu thir nghiém duge md ta trong
Vidu9.

Theo mdt sd phuong an, hop chit nhu dugc mo ta & day c6 hoat tinh thép
hodc khong c6 hoat tinh trong thir nghiém do d9 hoat hoa ctia con duong ERK
(nghia 13, kich thich sy phosphoryl héa ERK 1/2). Theo mét sé phuong an, hop
chét nhu duge mo ta & day c6 ECsp trong thir nghiém hoat héa ERK 16n hon 1pM;
| hodc 16n hon 2uM; hodc 16n hon 3uM; hodc 16n hon 4uM; hodc 16n hon 5uM;
hodc 16n hon 8uM; hogc 16n hon 10uM. Theo mét s§ phuong 4an, thir nghiém do
d6 hoat héa con dudng ERK bao gdm thir nghiém (vi du, thir nghiém sinh héa hogic
trén co s& té bao) nhur duge md ta trong Vi du 9 hosic mot hodc nhiéu thir nghiém
da biét trong linh vuc nay dé do hoat tinh ERK twong tw nhu thir nghiém dugc md
ta trong Vi du 9.

Theo mdt s& phuong 4an, hop chit nhu duge mé ta & day c6 hoat tinh trong
thr nghiém do hoat tinh B-Raf protein kinaza va/hoac thtr nghiém do hoa tinh B-
Raf protein kinaza ddt bién (nhu V600A, V600M, V600R, V600E, V600K hoic
V600G), va c6 hoat tinh thap hodc khong c6 hoat tinh trong thir nghiém do do hoat
héa con dudng ERK. Theo mdt s6 phuong 4n hop chat nhu duge md ta & day co
ICs0 nhé hon 1000nM, nho hon 500nM, nhé hon 100nM, nhé hon 50nM, nhé hon
- 20nM, nho6 hon 10nM, nhé hon 5nM, hodc nho hon 1nM nhu dugce xac dinh trong
thr nghiém hoat tinh B-Raf kinaza n6i chung dd dugc chdp thuan (k& ca thu
nghi¢m hoat tinh B-Raf kinaza dot bién) va ECsbo trong thr nghi€m hoat héa ERK
16n hon 1uM; hodc 16n hon 2uM; hodc 16n hon 3uM; hodc 16n hon 4uM; hodc 16n
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hon 5uM; hodc 16n hon 8uM; hoidc 1én hon 10uM. Theo mét sb phuong éan, hop
chét nhu duoc mé ta & ddy c6 ICso nhd hon 100nM trong thtr nghi€ém hoat tinh B-

Raf dot bién V600A, V600M, V600R, VE60OE, V600K hosic V600G va ECso 16n
| hon 10 trong thtr nghiém hoat héa ERK.

Theo khia canh khic, sdng ché con mé ta phuong phap diéu tri ddi tuong
méc hogic ¢6 nguy co mic bénh hogc tinh trang qua trung gian protein kinaza.
Phuong phap nay bao gdm budc cho dbi tuong sir hop chat c6 cong thire bét ky
trong sb cac cong thire I va tir Ia t6i In, hodc hop chit nhu duoc mo ta & day, hoac
dugc phdm chira hop chat bat ky trong sé cac hop chét ¢6 cong thirc I va tir Ia téi
In va hop chét bat ky trong sb cac hop chat dugc mé ta & day hodc mudi hoic
solvat hodc hydrat dugc dung cua chung dung véi lugng hitu hiéu. Theo mot sb
phuong 4n, phuong phép lién quan dén viéc cho dbi tugng st dung mot hoidc nhidu
hop chat bit ky véi lugng hitu hidu nhu dugc mod ta & day phdi hop véi mot hodc
nhiéu liéu phép diéu tri khéc dé diéu trj bénh hodc tinh trang bénh ly.

Theo mdt sd phuong 4n, bénh hodc tinh trang bénh 1y cé thé duoc diéu tri
bang hop chét theo sang ché bao gdm, nhung khong chi gidi han &, sa sit tri tué do
nhdi méu nhiéu lan, trin thuong dau, trin thuong tiy sbng, bénh Alzheimer (AD),
bénh Parkinson, con dong kinh va dong kinh; bénh khdi u bao g0m, nhung khong
chi gi¢i han &, u hic sic td, u than kinh dém, u nguyén bao xép da dang, u té bao
hinh sao soi, sacom, carxinom (vi du da day-rudt, gan, dudng mat, 6ng mat
(carxinom 6ng mat), két-truc trang, phéi, tii mat, vu, tuy, tuyén gidp, than, buc‘Sng
trimg, vo tuyén thuong than, tuyén tién liét), u lympho (vi du u lymphd té bao md),
bénh u xo0 than kinh, u md dém da day-rudt, bénh bach huyét dang tay cép, hoi
chting loan san tiy, bénh bach céu, tao mach khéi u, khéi u thdn kinh-noi tiét nhu
ung thu tiy-tuyén gidp, carxinoit, ung thu phdi té bao nho, sacom Kaposi, va u té
bao ua crom; dau co nguén géc than kinh hodc viém, bao gém, nhung khong chi

~ gidi han ¢, dau cép tinh, dau man tinh, dau trong bénh ung thu, va dau ntra déu;
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bénh tim-mach bao gdm, nhung khong chi giéi han &, suy tim, dot quy do nhdi
mau, phi dai tim, ching huyét khéi (vi du hdi chung bénh mao mach do huyét
khéi), bénh vira xo dong mach, va ton thuong do tai tugi mau; bénh viém va/hoic
tang sinh bao gém, nhung khong chi gidi han &, bénh vay nén, bénh eczema, bénh
viém khép va bénh va tinh trang ty mién, bénh viém xuong-khdp, bénh lac ndi mac
.t cung, hinh thanh seo, tai phat hep mach, rdi loan xo hoa, bénh viém da khép
dang the‘ip, bénh viém rudt (IBD: bénh viém rudt); bénh thiéu hut mién dich, bao
gdm, nhung khong chi gi¢i han &, thai bé md ghép co quan, bénh md ghép chéng
lai vét chu, va sacom Kaposi lién quan téi bénh HIV; bénh than, nang hoic tuyén
tién lidt, bao gdm, nhung khong chi gidi han ¢, bénh than déi thdo dudng, bénh
~ than da nang, xo cimg than, viém tiéu ciu-than, tdng san tuyén tién liét, bénh gan
da nang, xo cing co ndt, bénh Von Hippel Lindau, bénh thén da nang tiy, bénh
than nang tuy & tré em (nephronophthisis), va chimg xo héa nang; réi loan chuyén
hoéa, bao gém, nhung khong chi gi6i han &, bénh béo phi; bénh nhiém, bao gém,
nhung khong chi gi6i han & nhiém Helicobacter pylori, virut viém gan va cum, sdt,
bénh HIV, va nhiém khudn; bénh phdi bao gém, nhung khong chi gidi han &, bénh
phdi tic nghén man tinh (COPD: chronic obstructive pulmonary disease) va hoi
. chimg suy ho hap cip (ARDS: acute respiratory distress syndrome); rdi loan phat
trién gen, bao gdm, nhung khong chi gi6i han &, hoi chiing Noonan, h¢i ching
Costello, (hdi chiing mét-da-xuong), hdi ching LEOPARD, hoi chitng tim-mit-da
(CFC: cardio-faciocutaneous syndrome), va céc bat thudng trong hoi chirng mao
than kinh gy ra bénh tim mach, bénh xuong, rudt, da, toc va noi tiét; va bénh lién
quan t6i sy tai tao hodc thoai héa co, bao gdbm, nhung khong chi gi6i han ¢, giam
khdi co (sarcopenia), loan dudng co (bao gdm, nhung khong chi gidi han ¢, loan
dudng co Duchenne, Becker, Emery-Dreifuss, Limb-Girdle, Facioscapulohumeral,
Myotonic, Oculopharyngeal, Distal va Congenital), bénh than kinh van dong (bao
gdm, nhung khéng chi gi¢i han ¢, bénh xo ctmg ¢ot bén teo co, teo co tiy tién trién

& tré em, teo co tly trung gian, teo co tiy ¢ tudi vi thanh nién, teo co hanh tay, va
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teo co tly & ngudi trudng thanh), bénh viém co (bao gdm, nhung khong chi giéi
han &, viém da co, viém da co, va viém co thé vui), bénh khop ndi than kinh-co
(bao gém, nhung khong chi giéi han ¢, bénh nhugc co ning, hdi ching Lambert-
Eaton, va hoi chimg nhuoc co bim sinh), bénh co do bAt thuong v& ndi tiét (bao
gbm, nhung khéng chi gi6i han &, bénh co do tdng ning tuyén gidp va bénh co do
gidm niing tuyén giap), bénh thin kinh ngoai bién (bao gbm, nhung khong chi gidi
han &, bénh Charcot-Marie-Tooth, bénh Dejerine-Sottas, va méit diéu hoa
Friedreich), cac bénh v& co khéac (bao gdm, nhung khong chi giéi han ¢, ting
~ truong lyc co bam sinh, loan truong luc co bam sinh, bénh co 16i trung tam, bénh
co ¢6 x0, bénh co nhan trung thé, va chimg liét chu ky), va bénh chuyén hoéa cia co
(bao gdm, nhung khong chi gi6i han &, thiéu hut phosphorylaza, thiéu hut axit
maltaza, thiéu hut phosphofructokinaza, thiéu hut enzym debrancher, bénh co lién
quan dén ty lap thé, thiéu hut carnitin, thiéu hut carnitin palmatyl transferaza, thiéu
hut phosphoglyxerat kinaza, thiéu hut phosphoglyxerat mutaza, thiéu hut lactat
dehydrogenaza, va thiéu hut myoadenylat deaminaza). Theo mot phuong an, bénh
hodc tinh trang dugc chon tir nhém bao gdm u héc sic td, u than kinh dém, u
nguyén bao xép da dang, u t€ bao hinh sao soi, sacom, ung thu gan, ung thu duong
mat, carxinom 6ng mat, ung thu két-truc trang, ung thu phdi, ung thu tii mét, ung
thu v, ung thu tuy, ung thu tuyén gidp, ung thu than, ung thu budng trimg, ung thu
vo tuyén thuong than, ung thu tuyén tién liét, u lympho té bao mo, bénh u xo than
. kinh, u m6 dém da day-rudt, bénh bach huyét dang tay cép, hoi ching loan san tuy,
bénh bach ciu, tao mach khéi u, ung thur tiy-tuyén gidp, carxinoit, ung thu phdi té
bao nho, sacom Kaposi, u té bao wva crom, dau cép tinh, dau man tinh, va bénh than
da nang. Theo phuong 4n duogc uu tién, bénh hoic tinh trang dugc chon tir nhém
bao gdm u hic sic t6, u than kinh dém, u nguyén bao x6p da dang, u té bao hinh
sao soi, ung thu két-tryc trang, ung thu tuyén gidp, ung thu phdi, ung thu budng

tring, ung thu tuyén tién liét, ung thu gan, ung thu tii mét, u m6 dém da day-rudt,
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ung thu dudng mat, carxinom 6ng mat, dau cép tinh, dau man tinh, va bénh than da

nang.

Theo cac phuong 4n khac, bénh hoic tinh trang c¢6 thé duoc didu tri br?mg
hop chét theo sang ché bao gdm, nhung khong chi gidi han &, bénh dot quy do
thiéu méau cuc bo, chung thiéu mau cuc bd mach mau nio, éht’rng sa sut tri tué do
nhdi mau nhiéu 14n, tdn thuong dau, tén thuong tuy séng, bénh Alzheimer, bénh
Parkinson, bénh xo cting ¢t bén teo co, bénh sa sit tri tu, chimg mua giat tudi
gia, bénh Huntington, bénh khéi u, cic bién chimg di kém véi bénh khéi u, ching
giam oxy-huyét do hoéa liéu phép gdy ra, u mé dém da day-rudt, khdi u tién liét
tuyén, khéi u té bao bon, khdi u té bao bén rang nanh, bénh bach ciu dang tuy cép
tinh, bénh bach cau lymphd bao cép tinh, bénh bach cu dang tiy man tinh, bénh
" bach cau lymphd bao man tinh, da u tiy, u héc séc tb, bénh té bao bon, u than kinh
dém, u nguyén bao than kinh dém, u t& bao hinh sao, u nguyén bao than kinh,
sarcom, sarcom cO nguén géc ngoai bi than kinh, sarcom co tron, carxinom phéi,
carxinom vu, carxinom tuyén tuy, carxinom két trang, carxinom té bao gan,
carxinom thén, carxinom tuyén sinh duc & phu nit, carxinom té bao vdy, carxinom
tai chd, u lympho, u lympho t& bao mé, u lympho khong Hodgkin, hdi chirng
MEN?2, bénh u xo than kinh, u té bao Schwann, hoi chiing loan san tiy, bénh bach
cdu, tao mach khdi u, bénh ung thu tuyén giap, bénh ung thu gan, bénh ung thu
xuong, bénh ung thu da, bénh ung thu no, bénh ung thu hé than kinh trung wong,
bénh ung thu tuyén tuy, bénh ung thu phdi, bénh ung thu phdi té bao nhé, bénh ung
thu phéi té bao khong nhd, bénh ung thu vi, bénh ung thu két trang, bénh ung thu
bang quang, bénh ung thu tuyén tién liét, bénh ung thu da day-rudt, bénh ung thu
" ndi mac tir cung, bénh ung thu voi falop, bénh ung thu tinh hoan, bénh ung thu
budng trimg, chiing dau c6 ngudn gbc bénh than kinh, chimg dau c6 ngudn gbc
viém, dau cép tinh, dau man tinh, chitng dau nira déu, bénh tim mach, bénh suy tim,

chung phi dai tim, ching huyét khdi, hoi chiing bénh ly vi mach huyét khdi, bénh
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vita xo dong mach, tdn thuong tai tudi méau, ching thiéu mau cuc b9, chiing thiéu
mau cuc by mach mau ndo, chiing thiéu mau cuc bd gan, bénh viém, bénh than da
_ nang, bénh thoai héa diém vang lién quan dén tudi tac, bénh viém da khép dang
thép, bénh viém mili di (mg, bénh viém rudt, bénh viém két trang man loét, bénh
Crohn, bénh lupus ban dé hé thong, hoi chimg Sjogren, bénh u hat Wegener, bénh
vay nén, chiing xo cung bi, bénh viém tuyén gidp man tinh, bénh Grave, bénh
nhugc co ndng, bénh xo cung rai rac, bénh viém xuong-khdp, bénh lac ndi mac tir
cung, tao s¢o trén da, hinh thanh m6 seo, tinh trang tai phat hep mach, rdi loan xo
héa, chung ting bach ciu ua eosin, bénh viém CNS, bénh viém tuy, bénh viém
than, bénh viém da co dia, bénh viém gan, bénh suy gidm mién dich, bénh suy giam
mién dich két hop trdm trong, tinh trang thai ghép co quan, bénh manh ghép chéng
lai vat chd, bénh than, bénh tuyén tién liét, bénh than dai thdo duodng, bénh xo cing
than, viém than-tiéu cdu, bénh viém than md k&, viém than lupus, bénh ting san
tuyén tién liét, bénh suy thdn man tinh, hoai tir 6ng than, cac bién chiing vé than
. lién quan dén bénh dai théo dudng, phi dai than c6 lién quan, bénh dai thdo duong
typ 1, bénh dai thdo dudng typ 2, hdi ching chuyén hoéa, bénh béo phi, bénh gan
nhiém m@, tinh trang khang insulin, tinh trang ting glucoza-huyét, bénh béo phi
phan hily m&, bénh nhiém, bénh nhiém Helicobacter pylori, bénh nhidm Influenza
virus, sbt, bénh nhim khuén, bénh viém phéi, bénh phéi tic nghén man tinh, hdi
ching suy ho hép cép, bénh hen, bénh di ting, bénh viém phé quan, tran khi, xo hoa
phdi, bénh phat trién di truyén, hoi chimg Noonan, hdi chirng Crouzon, tat ddu hinh
thap dinh ngon tay typ I, hoi chiing Pfeiffer, hoi chiing Jackson-Weiss, hdi ching
Costello, hdi chirng mét-da-xuong, hdi ching leopard, hoi chirng tim mach-mét-da,
céc bt thuong v& hoi chiing mao than kinh gy ra bénh tim mach, bénh vé xuong,
rudt, da, téc hodc ndi tiét, rdi loan cu truc xuong hodc khoang héa, bénh loang
xuong, nguy co gdy Xuong gia ting, tinh trang ting canxi-huyét, bénh di cin
. xuong, bénh Grave, Bénh Hirschsprung, bénh phii bach huyét, tinh trang thiéu hut

té bao T chon loc, bénh vd gamaglobulin—huyét lién quan téi gidi tinh, bénh vong
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mac dai thdo dudng, bénh rung 16ng téc, loan chirc ning cwong, va bénh xo cling
cu.

Theo mot sb phuong 4n, bénh 1a bénh ung thu dugce chon tir nhém bao gém
u hic sic t6, u than kinh dém, u nguyén bao than kinh dém, u nang c6 long, u té
bao hinh sao, bénh ung thu gan, bénh ung thu tuyén mét, carxinom tiéu quan mat,
~ bénh ung thu két-truc trang, bénh ung thu phdi, bénh ung thu bang quang, bénh
ung thu tii mét, bénh ung thu v, bénh ung thu tuyén tuy, bénh ung thu tuyén giap,
bénh ung thu than, bénh ung thu buf‘mg trimg, bénh ung thu vé tuyén thuong than-
than, bénh ung thu tuyén tién liét, u md dém da day-rudt, bénh ung thu tiy-tuyén
gidp, tao mach khdi u, bénh bach cu dang tiy cép tinh, bénh bach ciu dong tay
don nhan man, bénh bach cau nguyén bao lympho cép & tré em, bénh bach cdu té
bao huyét twong, va da u tiy. Trong mdt sb truong hgp, bénh nay 1a bénh qua
trung gian B-Raf V600, nhu V600A, V600E, V600G, V600K , V600M hoic
V600R dot bién. Theo mot phuong 4n, bénh nay 1a bénh qua trung gian V60OE dot
bién. Theo mot phuong 4n, bénh 14 bénh ung thu, tét hon 13 dugc chon tir nhém
bao gém u hic sic td, u than kinh dém, u nguyén bao than kinh dém da dang, u
nang cé long, u t€ bao hinh sao, bénh ung thu két-truc trang, bénh ung thu tuyén
| giap, bénh ung thu phdi, bénh ung thu budng tring, bénh ung thu tuyén tién liét,
bénh ung thu gan, bénh ung thu tii mat, u mé dém da day-rudt, bénh ung thu tuyén
mat, va carxinom tiéu quan mat. Theo m{t phuwong 4n, bénh ung thu 13 u hic sic

t8, bénh ung thu két-tryc trang, bénh ung thu tuyén giap hodc bénh ung thu phéi.

Theo mét s§ phuong an, sang ché con mo ta phuong phap diéu tri bénh hodc
tinh trang bénh ly bt qua trung gian B-Raf protein kinaza bAt ky, bao gdm bénh
hodc tinh trang bénh Iy qua trung gian kinaza dot bién B-Raf bit ky ¢ dbi tuong
dong vat can diéu tri, trong dé phuong phép nay lién quan dén viéc cho dbi tuong
st dung mét hogic nhiéu hop chét bat ky nhu dwge mé ta & ddy véi luong hitu hidu.

Theo mot s& phwong 4n, phuong phép lién quan dén viéc cho dbi tugng st dung
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mdt hogic nhiéu hgp chat bat ky nhu duge mé ta & day voi lwong hitu higu phdi hop

v6i mdt hoge nhiéu ligu phép didu trj khac dé diéu tri bénh hodc tinh trang bénh ly.

Theo mét s6 phuong 4n, sang ché mo ta phuong phap diéu tri bénh hodc tinh
trang qua trung gian any protein kinaza B-Raf V600 dot bién, nhu protein kinaza
V600A, V600E, V600G, V600K , V600M hodc V60OR dot bién & dbi tugng dong
vét can diéu tri, trong d6 phuong phap lién quan dén viéc cho ddi tuong st dung
mdt hodc nhiéu hop chat bat ky nhu duge mé ta & day voi luong hitu hi€u. Theo
mot s§ phwong 4n, phuong phap lién quan dén viée cho déi tuong st dung mot
" hogc nhiéu hop chét bt ky nhu duge mé ta & day véi lwong hitu hidu phéi hop véi

mot hodc nhiéu liéu phép diéu trj khéc dé diéu tri bénh hodc tinh trang bénh ly.

Theo mdt s phuong 4n, hop chét nhu duge mé ta & day 1a chat rc ché Raf
kinaza va c6 1Cso nho hon 500nM, nh6 hon 100nM, nhé hon 50nM, nhé hon 20nM,
nh6 hon 10nM, nhé hon 5nM, hodc nhé hon InM nhu dugc x4c dinh trong thir
nghiém hoat tinh Raf kinaza néi chung da duoc chip thuan. Theo mot sb phuong
an, hop chét nhu dwgc mé ta & day c6 ICso nhd hon 500nM, nhd hon 100nM, nho
hon 50nM, nh6 hon 20nM, nhé hon 10nM, nhé hon 5nM, hodc nhé hon 1nM ddi
v6i thé dot bién B-Raf, c-Raf-1, hodc B-Raf V600E. Theo mot sb phuong an, hop
chét nhu duge mo ta & day tc ché chon loc mot hodc nhidu Raf kinaza so véi mot

hodc nhiéu Raf kinaza khAc.

Theo mdt sb phwong 4n, sang ché mo ta phuong phap tic ché protein kinaza
dot bién B-Raf V600, nhu protein kinaza dot bién V600A, V60OE, V600G, V600K
, V600M hodc V600R. Phuong phap niy bao gdm viéc cho hop chét c6 cong thirc
bat ky trong s& cac cong thire I va tir Ia téi In, hodic hop chit nhu duge md ta & day,
hodc dugc phdm chira hop chit bt ky trong sé cac hop chét ¢6 cOng thirc IvatirIa
t6i In va hop chét bat ky trong s§ cac hop chit duge mo ta & day hoic mudi hodic
solvat dugc dung cua chung tiép xtc vé6i té bao hodc thé protein kinaza dot bién B-

Raf V600 hodc in vitro hodc in vivo.
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Theo mdt s& phuong 4n, sing ché mo ta viée st dung hop chét c6 cOng thirc
bat ky trong sb céc cong thirc I va tir Ia téi In, hodc hop chét nhu duge mo ta & day,
hodc duoc phdm chira hop chét bét ky trong sb cac hop chét ¢ cong thirc 1 vatirla
t6i va In hop chat bat ky trong s6 cac hop chét dugc md ta & day hodc mubi hoic
solvat dugc dung cia ching dé san xuét thudc dé didu tri bénh hoic tinh trang bénh
ly nhu dugc md ta & day. Theo cac phuong 4n khéc, sang ché dé xuét hop chit c6
cong thirc bt ky trong sd céc cong thirc I va tir Ia téi In, hodc hop chét nhu duge
md ta & ddy, hosic duoc phdm chira hop chét bét ky trong sb cac hop chét c6 cong
thirc I va tir Ia t&i In va hop chét bt ky trong sb céc hop chit dugc mo ta & day
hodc mubi hbéc solvat dugc dung cua chung dé sir dung trong diéu tri bénh hoic

tinh trang bénh ly nhu dugc mo ta & day.

Theo mot sé phuong 4n, sang ché con md ta phwong phép e ché su chét té
bao tién dinh do UV gay ra. Phuong phép ndy bao gdm budc cho té bao tiép xuc
v6i hop chat ¢ cong thirc bat ky trong sb cac cong thire I va tir Ia t6i In, hoic hop
chat nhu duge md ta & day, hodc duge phim chira hop chét bit ky trong sb cac hop
chat ¢6 cong thitc I va tir Ia t&i va In hop chét bt ky trong sb cac hop chét dugc
md ta & day hodc mubi hoic solvat duoc dung cua ching trudc khi cho té bao tiép

xuc véi UV hodc chiéu xa.

Chét diéu bién protein kinaza c6 thé duoc str dung phédi hop véi hop chét co
hoat tinh duoc ly khéc, hodic véi hai hodc nhiéu hop chét c6 hoat tinh duoc ly khac,
cu thé 13 trong qua trinh diéu tri bénh ung thu. Theo mdt phwong an, dugc phim
* nay chita hop bat ky trong s6 céc hop chét co cong thire tir I t6i In, mot hodc nhiéu
hop chét bat ky nhu duge md ta & ddy cing véi mot hodc nhiéu hop chét c6 téc
dung diéu tri d6i véi cling mdt chi dinh bénh, trong d6 cac hop chit nay cé tac dung
hi€p dong lén chi dinh bénh. Theo mdt phuong an, duoc phém nay chtra hop bét

ky trong sb cac hop chét co6 cong thic tr I t6i In, mot hodc nhiéu hop chét bt ky
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nhu dugec mo td & day hitu hi€u trong diéu tri bénh ung thu va mot hoic nhiéu hop
chét khac hiru hidu trong diu tri ciing bénh ung thu d6, ngoai ra trong d6 céc hop

chét nay c6 tac dung hiép dong trong viéc diéu tri bénh ung thu.

Theo mdt s phuong 4an, sang ché dé xuét dugce phim chita hop chét c6 cong
thirc bat ky trong s6 cac cong thirc (I) va tir Ia dén In, hodc hop chit duoc mo ta &
day, hoac mudi hodc solvat dugc dung ctia ching, v mdt hoic nhiéu chit. Theo
mot sb phuong 4n, mot hodc nhiéu chit dugc chon tir chét alkyl hoa, bao gém,
nhung khong chi gidi han &, adozelesin, altretamin, bendamustin, bizelesin,
busulfan, carboplatin, carboquone, carmofur, carmustin, chlorambucil, xisplatin,
xyclophosphamit, dacarbazin, estramustin, etogluxit, fotemustin, hepsulfam,
ifosfamit, improsulfan, irofulven, lomustin, mannosulfan, mecloetamin, melphalan,
mitobronitol, nedaplatin, nimustin, oxaliplatin, piposulfan, prednimustin,
procarbazin, ranimustin, satraplatin, semustin, streptozoxin, temozolomit, thiotepa,
. treosulfan, triaziquon, trietylenmelamin, triplatin tetranitrat, trofosphamit, va
uramustin; chit khang sinh, bao gém, nhung khéng chi gi6i han &, aclarubixin,
amrubixin, bleomyxin, dactinomyxin, daunorubixin, doxorubixin, elsamitruxin,
epirubixin, idarubixin, menogaril, mitomyxin, neocarzinostatin, pentostatin,
pirarubixin, plicamyxin, valrubixin, va zorubixin; chat chdng chuyén hoa, bao gdm,
nhung khong chi giéi han &, aminopterin, azaxitidin, azathioprin, capexitabin,
cladribin, clofarabin, xytarabin, dexitabin, floxuridin, fludarabin, 5-flouraxil,
gemxitabin, hydroxyurea, mercaptopurin, methotrexat, nelarabin, pemetrexed,
azathioprin, raltitrexed, tegafur-uraxil, thioguanin, trimethoprim, trimetrexat, va
vidarabin; chit diéu tri mién dich, bao gém, nhung khoéng chi gidi han &,
alemtuzumab, bevaxizumab, xetuximab, galiximab, gemtuzumab, panitumumab,
pertuzumab, rituximab, tositumomab, trastuzumab, 90 Y ibritumomab tiuxetan,
- ipilimumab, va tremelimumab; hormon hodc chat dbi khang hormon, bao gém,

nhung khong chi gidi han &, anastrozol, androgen, buserelin, dietylstilbestrol,
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exemestan, flutamit, fulvestrant, goserelin, idoxifen, letrozol, leuprolit, magestrol,
raloxifen, tamoxifen, va toremifen; taxan, bao gém, nhung khong chi giéi han 6,
DJ-927, doxetaxel, TPI 287, larotaxel, ortataxel, paclitaxel, DHA-paclitaxel, va
tesetaxel; retinoit, bao gém, nhung khong chi gidi han &, alitretinoin, bexaroten,
&mammBmmmmmuéuammma&ddgMmg&mnmmgM@chgwﬂmn@
| demecolxin, homoharringtonin, vinblastin, vincristin, vindesin, vinflunin, va
vinorelbin; chét chéng tao mach, bao gém, nhung khong chi gidi han &, AE-941
(GW786034, Neovastat), ABT-510, 2-metoxyestradiol, lenalidomit, va thalidomit;
chét e ché topoisomeraza, bao gdm, nhung khéng chi gi¢i han &, amsacrin,
belotecan, edotecarin, etoposit, etoposit phosphat, exatecan, irinotecan (chat chuyén
héa hoat tinh SN-38 (7-etyl-10-hydroxy-camptothexin)), lucanthon, mitoxantron,
pixantron, rubitecan, teniposit, topotecan, va 9-aminocamptothexin; chat ¢ ché
kinaza, bao gdm, nhung khong chi gi6i han ¢, axitinib (AG 013736), dasatinib
(BMS 354825), erlotinib, gefitinib, flavopiridol, imatinib mesylat, lapatinib,
motesanib diphosphat (AMG 706), nilotinib (AMN107), selixiclib, sorafenib,
sunitinib malat, AEE-788, BMS-599626, UCN-01 (7-hydroxystaurosporin), va
vatalanib; chat trc ché tai nap tin hiéu hudng dich bao gdm, nhung khong chi gi6i
han & bortezomib, geldanamyxin, va rapamyxin; chit diéu bién dap tng sinh hoc,
bao gbém, nhung khong chi gi6i han &, imiquimod, interferon-a, va interleukin-2; va
céc chét héa tri lidu khac, bao gém, nhung khong chi gidi han & 3-AP (3-amino-2-
carboxyaldehyt thiosemicarbazon), altrasentan, aminoglutethimit, anagrelit,
asparaginaza, bryostatin-1, xilengitit, elesclomol, eribulin mesylat (E7389),
ixabepilon, lonidamin, masoprocol, mitoguanazon oblimersen, sulindac,
testolacton, tiazofurin, chit wc ché mTOR (vi du temsirolimus, everolimus,
deforolimus), chit trc ché PI3K (vi du BEZ235, GDC-0941, XL147, XL765), chét
trc ché Cdk4 (vi du PD-332991), chit Gc ché Akt, chit ¢c ché Hsp90 (vi du
tanespimxin) va chét e ché farnesyltransferaza (vi du tipifarnib); chét trc ché MEK

(vi du, AS703026, AZD6244 (selumetinib), AZD8330, BIX02188, CI1040

-156-



24113

(PD184352), D-87503, GSK1120212 (JTP-74057), PD0325901, PD318088,
PD98059, PDEA119 (BAY 869766), TAK-733). Tét hon, néu phuong phap diéu
tri bénh ung thu lién quan dén viéc cho bénh nhan s dung duoc phdm bao gém
mot hogc nhiéu hop chét bat ky nhur duge mé ta & ddy véi lwgng hitu hiéu phdi hop
v6i chét hoa tri liéu dugce chon tir capexitabin, 5-flouracil, carboplatin, dacarbazin,
gefitinib, oxaliplatin, paclitaxel, SN-38, temozolomit, vinblastin, bevaxizumab,
xetuximab, interferon-a, interleukin-2, hoidc erlotinib. Theo mot sb phuong an,
' chat diéu bién protein kinaza, cu thé 1a hop chit c6 cong thuc bét ky trong sb cac
cong thire tr (1) dén In, hoic hop chét dugc md ta & day, hoac mudi hodc solvat
dugc dung cta chung, nhu dugc md ta trén day, co thé duge st dung d6ng thoi, 1an

lugt hodc riéng r& phdi hop v6i mot hogc nhidu chit nhu duge mo ta trén day.

Theo mot phuong 4n, sang ché con mo ta & ddy phuong phap didu tri bénh
hodc tinh trang bénh ly qua trung gian B-Raf kinaza, ké ca cac thé dot bién cla
chuing, béng cach cho dbi tuong st dung duoc phém bao gém mot hodc nhiéu hop
chit bt ky nhu duge mo ta & dy véi lugng hiru hiéu phdi hop véi mot hodc nhidu

liéu phap diéu tri thich hop khac dé diéu tri bénh.

Theo mét phwong 4n, séng ché mo ta phuong phap didu tri bénh hoc tinh
trang bénh Iy qua trung gian kinaza dot bién B-Raf V600, nhu kinaza dot bién
V600A, V600E, V600G, V600K , V600M hogdc V600R, bing cich cho dbi tuong
* slr dung dugc pham bao gdm mét hozc nhidu hop chit bt ky nhu duge mo ta & day
v6i lugng hitu hiéu phdi hop véi mot hodc nhidu liéu phép didu tri thich hop khéc
dé diéu trj bénh. Theo mdt phuong an, sang ché con dé cap toi & day phuong phép
diéu tri bénh ung thu qua trung gian kinaza dét bién B-Raf, nhu thé dot bién
V600A, V600E, V600G, V600M hoac V600R béng cach cho dbi tugng st dung
dugc phdm bao gdm mét hodc nhidu hop chét bit ky nhu duge mo ta & day voi
luong hitu hiéu. Theo mdt phuong 4n, séng ché con mé ta phuong phap didu tri

bénh ung thu qua trung gian kinaza dot bién B-Raf, nhu thé dot bién V600A,
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V600E, V600G, V600K , V600M hodc V60OR bing céch cho ddi tugng st dung
duoc phém bao gém mdt hoic nhiéu hop chét bét ky nhu dugc md ta & day voi
lugng hitu hiéu phdi hgp véi mot hodc nhidu liéu phap chdng ung thu thich hop,
nhu mot hoic nhiéu duge chét dung trong hoa lidu phap. Theo mot trudng hop,
kinaza dot bién B-Raf 1a V600A. Theo truong hop khac, kinaza dot bién B-Raf 13
V600E. Theo truong hop khéc nita, kinaza dot bién B-Raf 12 V600G. Theo trudng
hop khéc, kinaza dot bién B-Raf 1a V600K. Theo trudng hop khac, kinaza dot bién
B-Raf'la V60OM. Theo trudng hop khac, kinaza dot bién B-Raf 1a V60OR.

Theo mdt phuong én, sang ché con mo ta phuong phép diéu tri bénh ung thu
& ddi tugng can diéu trj bang cach cho dbi tuong st dung duoc phim bao gdm mot
. hozic nhiéu hop chét bat ky nhu duoc mé ta & ddy v6i lwong hitu hiéu phdi hop véi
mdt hodc nhiéu liéu phap diéu tri hodc quy trinh y té khéac hiru hiéu trong diéu tri
bénh ung thu. Liéu phdp diéu tri hodc quy trinh y t& khac bao gdm lidu phap chéng
ung thu thich hop (vi du liéu phép sit dung duge chat, liéu phap vaxin, liéu phap
gen, liéu phap quang dong) hodc quy trinh y té thich hop (vi du phiu thuit, xa tri,
chita bénh bing cich ting nhiét do co thé, ciy ghép tiy xwong hodc té bao mam).
Theo mdt phuong an, mot hodc nhiéu liéu phép diéu tri hoic quy trinh y té khac
dugc chon tir diéu trj bing chat hoa lidu phap (vi du dugc chat hoa lidu phép), xa tri
(vi du tia x, tia y, hodc chum dién tt, proton, neutron, hodc hat o), chita bénh bé‘mg
cach tang nhiét do co thé (vidu cit bo bﬁng vi song, si€u am, tAn s vo tuyén), liéu
phap vaxin (vi du vaxin carxinom té bao gan gen AFP, vaxin vecto adenovirut
AFP, AG-858, vaxin ung thu vii tiét GM-CSF khac ngudn, vaxin peptit t& bao duéi
. gai), liéu phap gen (vi du vecto AdSCMV-p53, adenovecto MDA7 ma hoa, yéu té
alpha hoai tir khdi u adenovirut 5), liéu phép quang dong (vi du axit aminolevulinic,

motexafin lutetium), phau thuat, hodc cip ghép tiry xuong va t& bao mam.

B kit

-158-



24113

Theo khia canh thir hai hai, séng ché dé xuét bo kit chua hop chét hodc duoc
| phim chira né nhu dwgc md ta & diy. Theo mot s& phuong 4n, hop chit hogc duoc
phém dugc bao goi, vi du, trong lo nhd, chai, binh, ma cé thé duoc bao 2061 tiép, vi
du, trong hdp, bao, hodc tui; hgp chét hodc dugc phém duoc chép thuan boi T
chirc quan 1y thuc phim va thubc M§ (U.S. Food va Drug Administration) hozc co
quan diéu hanh tuong tu dé sur dung cho dong véat cé vu, vi du, nguodi; hop chét
hoac duoc phém dugc chép thuan dé st dung cho dong vat c6 vu, vi dy, nguoi, dé
diéu tri bénh hodc tinh trang qua trung gian protein kinaza; bd kit theo sang ché
chtra ban hudng din sir dung va/hodc chi din khac trong d6 hop chét hodc dugc
phém thich hop hodc dugc chép thuan dé su dung cho ddng vat c6 vi, vi du, nguoi,
dé diéu tri bénh hoic tinh trang qua trung gian protein kinaza Raf; va hop chét hodc
duoc phém dugc dong goi & dang phén liéu don vi hodc phan lidu don, vi duy, vién

tron, vién nang lidu don, hoic cac dang twong tu.
. Vi du thye hién séng ché

Cac vi du dudi day dugc dua ra chi dé minh hoa ma khong 1am gi¢i han

pham vi bdo h cua sang ché.

Hop chét trong pham vi ciia séng ché c6 thé dugc tdng hop nhu duge mo ta
dudi day, bing cach sir dung nhiéu phan ing ma chuyén gia trong linh vyc nay da
biét. Chuyén gia trong linh vurc ndy cling nhan thiy ring cic phuong phap khac c6
thd duoc sir dung dé tdng hop hop chit dich theo sang ché, va ring cic phuong
phép duoc mo ta trong ban md ta ndy 1a khong thau ddo hét moi khia canh nhung
da cung cAp céc cach ap dung duoc va thyc té dé tao ra hop chit dang quan tam.
Trong mot s6 vi du, két qua phé khéi @i voi mot hop chét co thé c6 nhiéu hon mot
gi4 tri do sy phan bd chét ddng vi clia nguyén tt trong phén ti, nhu hop chét c6

nhom thé brom hoic clo.
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Mot sb phén tr dugc yéu cau bao hod trong don nay c6 thé tdn tai & nhiéu
dang ddng phan dbi anh va ddng phan khong dbi quang khac nhau va tit ca cac
bién thé nay ctia cac hop chit dugc yéu ciu bao ho.

Chuyén gia trong linh vuc ndy cfing s& nhéan thay ring trong qua trinh xi Iy
* chuén trong héa hoc hitu co, axit va bazo thudng duge sit dung. Mudi cua hop chét
géc ddi khi duoc tao ra, néu chung c6 tinh axit hodc bazo ndi tai can thiét, trong céac

phuong phép thuc nghiém dugc md ta trong don nay.

Vi du 1: Piéu ché (3-amino-2,6-diflophenyl)(5-iodo-1H-pyrolo[2,3-b]pyridin-3-

yl)metanon (4)
Sodd 1
\
_Soch, N’
N
cwawo2 \
, NO, N H
F
o)
SnCI2 |
— N NH,
—
N ” 4

Diéu ché 2,6-diflo-3-nitrobenzoyl clorua (2): axit 2,6-diflo-3-nitrobenzoic (50g,
246mmol) dwgc bd sung thionyl clorua (185ml, 2536mmol). Hdn hop phan tng
nay dugc gia nhiét & 80°C qua dém va dé ngudi t6i nhiét do trong phong. Chét d&
bay hoi dugc loai bé trong chan khong va sau d6 tao hdn hop dong sbi véi toluen

vai lan dé tao ra dau, dau nay dugc str dung truc tiép & budec ti€p theo.

Piéu ché (2,6-diflo-3-nitrophenyl)(5-iodo-1H-pyrolo[2,3-b]pyridin-3-yl)metanon
(3): 5-iodo-1H-pyrolo[2,3-b]pyridin (32,82, 134mmol) va nhdm clorua (108g,
806mmol) trong nitrometan (340ml) dwgc dé khudy tron & nhiét do trong phong
trong 1 gid. Sau d6, 2,6-diflo-3-nitrobenzoyl clorua (44,7g, 202mmol) trong
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nitrometan (340ml) dugc thém vao va hdn hop nay duoc gia nhiét & 50°C trong 5
ngdy. Sau khi lam lanh dén 0°C, hdn hop phan tng dugc t6i bang metanol (250ml)
tao ra chat két tia. Hon hop nay duoc lam loang bang nude (500ml) va sau d6 loc.
San phim tho dugc nghién bing etyl axetat va loc rira bang mot luong etyl axetat
nita d& tao ra (2,6-diflo-3-nitrophenyl)(5-iodo-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (42g, 98mmol, hiéu suét 72,8%) dudi dang chit rdn mau nau. Phd 'H

NMR phit hop vé6i cdu triic cia hop chét.

. Pidu ché (3-amino-2,6-diflophenyl)(5-iodo-1H-pyrolo[2,3-b]pyridin-3-yl)metanon
(4): (2,6-diflo-3-nitrophenyl)(5-iodo-1H-pyrolo[2,3-b]pyridin-3-yl)metanon
(44,6g, 104mmol) trong etyl axetat (1732ml) va THF (1732ml) dugce xtt ly nho giot
bang thiéc (IT) clorua dihydrat (82g, 364mmol) trong lac gia nhiét & 60°C va giit &
nhiét do ndy qua dém. Sau khi lam ngudi dén nhiét do trong phong, hdn hop phan
g duoc t6i bing dung dich natri bicacbonat bdo hoa mot nira trong nude va loc
qua xelit rira banh loc bing etyl axetat. Cac 16p duge tach ra va 16p hiru co duoc
rira bang nudc mudi, sau d6 ¢b trong chan khong dé tao ra san phdm thd, séﬁ phém
nay duoc nghién bing DCM va loc dé tao ra (3-amino-2,6-diflophenyl)(5-iodo-1H-
pyrolo[2,3-b]pyridin—3-yl)métanon (34g, 85mmol, hidu suit 2%) dudi dang chét

rin mau nau vang nhat. Phd 'H NMR phil hop véi cdu triic ctia hop chét.

Vi du 2: N-[3-[5-(4-clophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
~ phenyl]pyrolidin-1-sulfonamit (P-0021)

So dd 2
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7 P-0021

Pidu ché N-[2,4-diflo-3-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-
- cacbonyl)phenyl]pyrolidin-1-sulfonamit (6): (3-amino-2,6-diflo-phenyl)-(5-iodo-
1H-pyrolo[2,3-b]pyridin-3-yl)metanon (4, 2,9g, 7,27mmol) trong pyridin (11,2ml)
duoc bd sung pyrolidin-1-sulfonyl clorua (5, 1,68ml, 14,53mmol). Hdn hop nay
duoc khudy & nhiét do trong phong trong 48 gid. Hdn hop tao ra dugc rét vao dung
dich NH4Cl bdo hoa trong nuéc va chiét bing etyl axetat. Ldp hitu co duge thu
gom va ria b.%lng nude mudi, lam khod br?mg natri sulfat khan, loc va ¢6. Sén phém
thd dugc tinh ché bang phwong phép sic ky nhanh sir dung cot 80g (rira giai bing
etyl axetat vd DCM). San phdm mong mudn thu duge dudi dang cht rén (6, 2,06g,
hiéu suét 53,3%). MS(ESI) [M+H*]* = 532,8. Phé 'H NMR phu hop véi cdu tric
ctia hop chit.

Diéu ché N-[3-[5-(4-clophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0021): trong binh phan tmg dung cho 10 vi song,
' N-[2,4-diflo-3-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-1-

sulfonamit (6, 0,27g, 0,51mmol) va axit (4-clophenyl)boronic (7, 0,1g, 0,61mmol)
va [1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il) (27mg) dugc tron trong
dung dich kali cacbonat 1M trong nuéc va axetonitril (1,31ml). Hon hop nay dugc

gia nhiét & 130°C trong diéu kién vi séng trong 15 phut. Hdn hop tao ra tach thanh
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16p hitu co va 16p nude.  Lép nude duoce chiét bang etyl axetat va gdp véi 16p hitu

 co, rira béng nuée mudi, 1lam kho béng natri sulfat, loc va ¢6. San phém tho duoc

tinh ché bang phuong phép sic ky s dung cot 40g (rira giai bang etyl axetat va

diclometan). Thu dugc san phdm sau khi tinh ché dudi dang chét rdn (P-0021,

0,071g, hiéu sudt 27%). MS (ESI) [M+H*]" = 517,0 va 519,0. Phé 'H NMR phu

hop v6i cdu tric ctia hop chét.
Céc hop chit sau day dugc didu ché theo phwong phap dugc thé hién trong
cac Vidul, 2va4-9va So dd 1,2va4-9.

Bang 2
5-clo-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin, (P-0012),
5-(4-clophenyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-

- pyrolo[2,3-b]pyridin (P-0013),
3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-metoxypyrimidin-
5-yl)-1H-pyrolo[2,3-b]pyridin (P-0014),
N-[2,4-diflo-3-(5-flo-4-iodo-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl)phenyl]|pyrolidin-1-sulfonamit (P-0015),
5-clo-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0018),
5-(4-clophenyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0019),
3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0020),
N-[3-[5-(4-clophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0021),
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N-[3-[5-[2-(dimetylamino)pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2,4-diflo-phenyl]pyrolidin-1-sulfonamit (P-0022),

N-[2-flo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-1-
sulfonamit (P-0023)

N-[2,4-diflo-3-(5-10do-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-1-
sulfonamit (P-0024),

3-[3-[[xyclopropyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0025),

[2-flo-3-(metylsulfamoylamino)phenyl]-[5-(2-metoxypyrimidin-5-y1)-1H-
pyrolo[2,3-b]pyridin-3-ylJmetanon (P-0026),

5-(4-xyanophenyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (0027),

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(3-pyridyl)-1H-pyrolo[2,3-
b]pyridin (P-0028),

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(6-metyl-3-pyridyl)-1H-
pyrolo[2,3-b]pyridin (P-0029),

5-[6-(dimetylamino)-3-pyridyl]-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0030),

5-(4-xyanophenyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0031),

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(3-pyridyl)-1H-
pyrolo[2,3-b]pyridin (0032),

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(6-metyl-3-pyridyl)-1H-
pyrolo[2,3-b]pyridin (0033),
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3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(4-flophenyl)-1H-
pyrolo[2,3-b]pyridin (0034),

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(4-flophenyl)- 1 H-pyrolo[2,3-
b]pyridin (P-0035),

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-phenyl-1H-pyrolo[2,3-
b]pyridin (P-0036),

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-phenyl-1H-pyrolo[2,3-
b]pyridin (P-0037),

5-brom-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0038),

3-[2-flo-3-[[metyl(propyl)sulfamoyl]amino]benzoyl]-5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0040)

3-benzyloxy-N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0041)

1-xyclopropyl-N-[2-flo-3-[5-(1-metylpyrazol-4-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]metansulfonamit (P-0042)

N-[2-flo-3-[5-(3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0043)

N-[3-[5-(2,4-dimetoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]pyrolidin-1-sulfonamit (P-0044)

N-[2-flo-3-[5-(6-metyl-3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]|pyrolidin-1-sulfonamit (P-0045)
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N-[3-[5-[6-(dimetylamino)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]pyrolidin-1-sulfonamit (P-0046)

N-[2-flo-3-[5-(2-isopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0047)

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]pyrolidin-1-sulfonamit (P-0048)

N-[3-[5-(4-xyano-3-metoxy-phenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]pyrolidin-1-sulfonamit (P-0049)

N-[3-[5-[4-(1-xyanoxyclopropyl)phenyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2-flo-phenyl]pyrolidin-1-sulfonamit (P-0050)

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(2-isopropylpyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin (P-0051)

5-(2-xyclopropylpyrimidin-5-yl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0052)

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-[6-(triflometyl)-3-pyridyl]-1H-
pyrolo[2,3-b]pyridin (P-0053)

5-(4-xyano-3-metoxy-phenyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0054)

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[3-(dimetylsulfamoylamino)-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0055)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-metylpyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin (P-0056)
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3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-isopropylpyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0057)

5-(2-xyclopropylpyrimidin-5-yl)-3-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0058)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-[6-(triflometyl)-3-
pyridyl]-1H-pyrolo[2,3-b]pyridin (P-0059)

5-(4-xyano-3-metoxy-phenyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0060)

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0061)

N-[2-flo-3-[5-(4-flophenyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0062)

N-[2-flo-3-(5-phenyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-1-
sulfonamit (P-0063)

5-[2-(xyclopropylamino)pyrimidin-5-yl]-3-[3-(dimetylsulfamoylamino)-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0064)

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]-2-metoxy-etansulfonamit (P-0065)

metyl 3-[[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]sulfamoyl]propanoat (P-0066)

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]xyclopropansulfonamit (P-0067)
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[3-(etylsulfamoylamino)-2-flo-phenyl]-[5-(2-metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin-3-yl]metanon (P-0068)

[3-(etylsulfamoylamino)-2-flo-phenyl]-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (P-0069)

3-[2-flo-3-[[isobutyl(metyl)sulfamoyl]amino Jbenzoyl]-5-iodo-1H-pyrolo[2,3-
b]pyridin (P-0070)

[2-flo-3-(isopropylsulfamoylamino)phenyl]-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (P-0071)

3-[2-flo-3-[[isobutyl(metyl)sulfamoyl]amino |benzoyl]-5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0072)

3-[2-flo-3-[[2-metoxyetyl(metyl)sulfamoyl]amino |benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0073)

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl|phenyl]-2-metyl-pyrolidin-1-sulfonamit (P-0074)

3-[2-flo-3-[[isopropyl(metyl)sulfamoyl]amino]benzoyl]-5-(2-metoxypyrimidin-
5-yl)-1H-pyrolo[2,3-b]pyridin (P-0075)

5-[6-(dimetylamino)-3-pyridyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0076)

5-[2-(xyclopropylamino)pyrimidin-5-yl]-3-[3-[[etyl(mety])sulfamoyl Jamino]-2-
flo-benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0077)

5-(2-xyclopropylpyrimidin-5-yl)-3-[2,6-diflo-3-
[[metyl(propyl)sulfamoyl]amino|benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0078)
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5-[4-(1-xyanoxyclopropyl)phenyl]-3-[2,6-diflo-3-
[[metyl(propyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0079)

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[2-flo-3-[[2-
metoxyetyl(metyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0080)

5-[2-(xyclopropylamino)pyrimidin-5-yl]-3-[2-flo-3-[[ 2-
metoxyetyl(metyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0081)

5-[2-(xyclopropylamino)pyrimidin-5-yl]-3-[2-flo-3-
[[metyl(propyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0082)

3-[3-[[xyclopropylmetyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0083)

3-[3-[[xyclopropylmetyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0084)

5-(2-xyclopropylpyrimidin-5-yl)-3-[2-flo-3-[[|2-
metoxyetyl(metyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0085)

5-(2-xyclopropylpyrimidin-5-yl)-3-[2-flo-3-
[[metyl(propyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0086)

5-(6-xyclopropyl-3-pyridyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0087)

3,3-diflo-N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]azetidin-1-sulfonamit (P-0088)

4-[[(1S)-1-xyclopropyletylJamino]-5-[3-[[etyl(mety])sulfamoyl]amino]-2-flo-
benzoyl]-7H-pyrolo[2,3-d]pyrimidin (P-0089)
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N-[3-[5-(4-xyanophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0090)

N-[3-[5-(2-xyanopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0091)

N-[2-flo-3-[5-(2-metylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0092)

N-[3-[5-(5-xyano-3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0093)

N-[3-[5-(6-xyano-3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0094)

N-[2-flo-3-[5-[6-(triflometyl)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0095)

5-(2-xyanopyrimidin-5-yl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1 H-
pyrolo[2,3-b]pyridin (P-0096)

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(2-metylpyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin (P-0097)

5-(5-xyano-3-pyridyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0098)

5-(6-xyano-3-pyridyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0099)

5-(2-xyanopyrimidin-5-yl)-3- [3 -[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0100)
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5-(5-xyano-3-pyridyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0101)

5-(6-xyano-3-pyridyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0102)

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-[4-(1-hydroxy-1-metyl-
etyl)phenyl]-1H-pyrolo[2,3-b]pyridin (P-0103)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-[4-(1-hydroxy-1-metyl-
etyl)phenyl]-1H-pyrolo[2,3-b]pyridin (P-0104)

N-[2-flo-3-[5-[4-(1-hydroxy-1-metyl-etyl)phenyl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0105)

5-[2-(dimetylamino)pyrimidin-5-yl]-3-[3-(dimetylsulfamoylamino)-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0106)

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-(2-pyrolidin-1-ylpyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin (P-0107)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-pyrolidin-1-
ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0108)

N-[2-flo-3-[5-(2-pyrolidin-1-ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]|phenyl]pyrolidin-1-sulfonamit (P-0109)

3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-5-iodo-1H-pyrolo[2,3-b]pyridin

(P-0110)

3-[2-flo-3-[[metyl(propyl)sulfamoyl]amino|benzoyl]-5-(2-metylpyrimidin-5-
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yl)-1H-pyrolo[2,3-b]pyridin (P-0111)

3-[3-[[xyclopropylmetyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
metylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0112)

5-(6-xyclopropyl-3-pyridyl)-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0113)

5-(6-xyclopropyl-3-pyridyl)-3-[2-flo-3-
[[metyl(propyl)sulfamoyl]amino]benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0114)

3-[3-[[xyclopropylmetyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(6-
xyclopropyl-3-pyridyl)-1H-pyrolo[2,3-b]pyridin (P-0115)

3-[2,6-diflo-3-[[metyl(propyl)sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0116)

[2-flo-3-(propylsulfamoylamino)phenyl]-(5-iodo-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (P-0117)

[2-flo-3-(propylsulfamoylamino)phenyl]-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-
yl)metanon (P-0223)

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0224)

N-[2-flo-3-[5-(2-pyrolidin-1-ylpyrimidin-5-y1)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0225)

N-[3-[5-[2-(xyclopropylamino)pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2-flo-phenyl]butan-2-sulfonamit (P-0226)

N-[3-[5-[4-(1-xyanoxyclopropyl)phenyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2-flo-phenyl]butan-2-sulfonamit (P-00227)
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N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]butan-2-sulfonamit (P-0228)

N-[2-flo-3-[5-(2-isopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0229)

N-[3-[5-[6-(dimetylamino)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]butan-2-sulfonamit (P-0230)

N-[2-flo-3-[5-(2-metylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0231)

N-[3-[5-[2-(xyclopropylamino)pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2-flo-phenyl]pyrolidin-1-sulfonamit (P-0232)

5-(2-xyclopropylpyrimidin-5-yl)-3-[2-flo-3-
[[isopropyl(metyl)sulfamoyl]amino |benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0233)

N-[2-flo-3-[5-(2-morpholinopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0235)

N-[2-flo-3-[5-(2-morpholinopyrimidin-5-yl)-1H-pyrolo[2,3-b|pyridin-3-
cacbonyl]phenyl]butan-2-sulfonamit (P-0236)

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[3-(dimetylsulfamoylamino)-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0237)

5-(2-xyclopropylpyrimidin-5-yl)-3-[3 -(dimetylsulfamoylamino)-z,6-diﬂ0-benzoy
1H-pyrolo[2,3-b]pyridin (P-0238)

5-[4-(1-xyanoxyclopropyl)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]Jamino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0239)

5-(2-xyclopropylpyrimidin-5-yl)-3-[3-[[etyl(mety])sulfamoyl]amino]-2,6-diflo-
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benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0240)

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]pyrolidin-1-sulfonamit (P-0241)

[2-flo-3-(propylsulfamoylamino)phenyl]-[5-(1-metylpyrazol-4-y1)-1H-pyrolo[2,3-
b]pyridin-3-ylJmetanon (P-0242)

axit 1-[4-[3-[2-flo-3-(pyrolidin-1-ylsulfonylamino)benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]|xyclopropancarboxylic (P-0243)

3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-5-(5-etoxypyrazin-2-yl)-1H-
pyrolo[2,3-b]pyridin (P-0244)

5-[4-(1-xyano-1-metyl-etyl)phenyl]-3-[3-(dimetylsulfamoylamino)-2-flo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0245)

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]-3,3-dimetyl-pyrolidin-1-sulfonamit (P-0246)

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]-3-metyl-pyrolidin-1-sulfonamit (P-0247);

N-[3-[5-[4-(1-xyanoxyclopropyl)phenyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]pyrolidin-1-sulfonamit (P-0248)

3-[3-[[xyclopropyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-5-(2-
xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0249)

[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-yl]-[2-flo-3-
(propylsulfamoylamino)phenyl|metanon (P-0251)
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3-[3-[[xyclopropyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-
xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0252)

1-[4-[3-[2-flo-3-(pyrolidin-1-ylsulfonylamino)benzoyl]-1H-pyrolo[2,3-b]pyridin-5-
yl]phenyl]xyclopropancarboxamit (P-0253)

metyl 1-[4-[3-[2-flo-3-(pyrolidin-1-ylsulfonylamino)benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]xyclopropancarboxylat (P-0254)

5-[4-(1-xyano-1-metyl-etyl)phenyl]-3-[3-(dimetylsulfamoylamino)-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0255)

5-(2-etoxypyrimidin-5-yl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0256)

etyl 1-[[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]sulfamoyl]pyrolidin-2-carboxylat (P-0257)

4-[5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]pyrimidin-2-ylJmorpholin (P-0258)

4-[3-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]morpholin (P-0259)

N-[2,4-diflo-3-[5-[2-(4-metylpiperazin-1-yl)pyrimidin-5-yl]-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0260)

N-[2,4-diflo-3-[5-(2-piperazin-1-ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0261)

N-[2,4-diflo-3-[5-[2-(4-hydroxy-1-piperidyl)pyrimidin-5-yl]-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]|phenyl]|pyrolidin-1-sulfonamit (P-0262)
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3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[2-(4-metylpiperazin-1-
yDpyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin (P-0263)

tert-butyl 4-[5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]pyrimidin-2-yl]piperazin-1-carboxylat (P-0264)

N-[2,4-diflo-3-[5-[2-(1-hydroxy-1-metyl-etyl)thiazol-4-yl]-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]phenyl|pyrolidin-1-sulfonamit (P-0265)

N-[2,4-diflo-3-[5-(2-morpholinopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0266)

N-[1-[[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-
flo-phenyl]sulfamoyl]pyrolidin-3-yl]-N-metyl-axetamit (P-0267)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-piperazin-1-
ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0268)

N-[3-[5-[2-(azetidin-1-y])pyrimidin-5-yl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]pyrolidin-1-sulfonamit (P-0269)

N-[2,4-diflo-3-[5-(2-metoxythiazol-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0270)

(3R)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2-flo-phenyl]-3-metyl-pyrolidin-1-sulfonamit (P-0271)

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]-3-(metylamino)pyrolidin-1-sulfonamit (P-0272)

N-[2,4-diflo-3-[5-(4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0273)
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N-[3-(5-xyclopropyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]|pyrolidin-
1-sulfonamit (P-0274)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[2-(4-hydroxy-1-
piperidyl)pyrimidin-5-y1]-1H-pyrolo[2,3-b]pyridin (P-0275)

5-[3-(1-xyanoxyclopropyl)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0276)

5-[2-(azetidin-1-yl)pyrimidin-5-yl]-3-[3-[[etyl(mety]l)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0277)

N-[3-[5-(2-aminopyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0279)

N-[3-[5-(2-aminopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0280)

N-[2-flo-3-[5-(4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]phenyl|pyrolidin-1-
sulfonamit (P-0281)

N-[2,4-diflo-3-[5-(2-morpholinopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0282)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-flo-4-pyridyl)-1H-
pyrolo[2,3-b]pyridin (P-0283)

N-[2,4-diflo-3-[5-(2-morpholino-4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0284)

N-[2,4-diflo-3-[5-[2-(4-metylpiperazin-1-yl)-4-pyridyl]-1H-pyrolo[2,3-b]pyridin-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0285)
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N-[3-[5-[2-(xyclobutoxy)-4-pyridyl]-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]pyrolidin-1-sulfonamit (P-0286)

N-[2,4-diflo-3-[5-(2-metoxy-4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0287)

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]-3,3-diflo-pyrolidin-1-sulfonamit (P-0288)

(3S)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2,4-diflo-phenyl]-3-flo-pyrolidin-1-sulfonamit (P-0289)

metyl 2-[[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2-flo-phenyl]sulfamoyl]propanoat (P-0291)

5-[2-(dimetylamino)pyrimidin-5-yl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin (P-0292)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-pyrolidin-1-
ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin (P-0293)

N-[2,4-diflo-3-[5-[6-(triflomety]l)pyrimidin-4-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0294)

N-[3-[5-(2-xyclopropyl-4-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-
phenyl]pyrolidin-1-sulfonamit (P-0295)

5-xyclobutyl-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0297)

5-xyclopropyl-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0298)
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N-[3-[5-(6-aminopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2-flo-
phenyl]pyrolidin-1-sulfonamit (P-0299)

5-(4-xyanophenyl)-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0300)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[4-(triflometyl)phenyl]-
1H-pyrolo[2,3-b]pyridin (P-0301)

5-[3-(dimetylamino)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0302)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(4-pyrolidin-1-ylphenyl)-
1H-pyrolo[2,3-b]pyridin (P-0303)

2-[4-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]-5-metyl-1,3,4-oxadiazol (P-0304)

2-[4-[3-[3-[[etyl(mety])sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]phenyl]-5-(metylamino)-1,3,4-thiadiazol (P-0305)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[ 5-(1-hydroxy-1-metyl-
etyl)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin (P-0306)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[6-(1-hydroxy-1-metyl-
etyl)-3-pyridyl]-1H-pyrolo[2,3-b]pyridin (P-0307)

5-[4-(dietylamino)phenyl]-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0308)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(2-oxoindolin-6-y1)-1H-
pyrolo[2,3-b]pyridin (P-0309)
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3-[5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]-2-thienyl]-5-metyl-1,2,4-oxadiazol (P-0310)

2-amino-6-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]quinazolin (P-0311)

N-xyclopropyl-5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]pyridin-2-carboxamit (P-0312)

2-(dimetylamino)-6-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]quinazolin (P-0313)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-[4-(1-
hydroxyxyclopropyl)phenyl]-1H-pyrolo[2,3-b]pyridin (P-0314)

5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-b]pyridin-
5-yl]thiazol (P-0315)

4-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-b]pyridin-
5-yl]-2-(1-hydroxy-1-metyl-etyl)thiazol (P-0316)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(6-metoxypyridazin-3-yl)-
1H-pyrolo[2,3-b]pyridin (P-0317)

N-[2,4-diflo-3-[5-(6-morpholinopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]|phenyl]pyrolidin-1-sulfonamit (P-0318)

N-[2,4-diflo-3-[5-[6-(4-metylpiperazin-1-yl)pyrimidin-4-yl]-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]phenyl]|pyrolidin-1-sulfonamit (P-0319)

(35)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2,4-diflo-phenyl]-3-metyl-pyrolidin-1-sulfonamit (P-0320)
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N-[2-flo-3-[5-(6-morpholinopyrimidin-4-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0321)

N-[2-flo-3-[5-[6-(4-metylpiperazin-1-yl)pyrimidin-4-yl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl|phenyl]pyrolidin-1-sulfonamit (P-0322)

N-[2-flo-3-[5-[6-(4-metylpiperazin-1-yl)-2-pyridyl}-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0324)

N-[2-flo-3-[5-(4-metoxypyrimidin-2-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0325)

N-[2-flo-3-[5-(4-metylpyrimidin-2-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]pyrolidin-1-sulfonamit (P-0326)

(3R)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2-flo-phenyl]-3-flo-pyrolidin-1-sulfonamit (P-0327)

[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-yl]-[2,6-diflo-3-
(metylsulfamoylamino)phenyl]metanon (P-0334)

[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-yl]-[3-
(etylsulfamoylamino)-2,6-diflo-phenylJmetanon (P-0335)

5-(2-xyclopropylpyrimidin-5-yl)-3-[2,6-diflo-3-(sulfamoylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0336)

N-[3-[5-(4-clophenyl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-phenyl]butan-
2-sulfonamit (P-0337)

(3R)-N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-
2,4-diflo-phenyl]-3-flo-pyrolidin-1-sulfonamit (P-0338)
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N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]-3-flo-pyrolidin-1-sulfonamit (P-0339)

5-(2-xyclopropylpyrimidin-5-yl)-3-[2,6-diflo-3-[[metyl(2,2,2-
trifloetyl)sulfamoyl]amino Jbenzoyl]-1H-pyrolo[2,3-b]pyridin (P-0340)

N-[3-[5-(2-xyclopropylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-
diflo-phenyl]butan-2-sulfonamit (P-0342)

5-[3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-b]pyridin-
5-yl]-2-metoxy-thiazol (P-0343)

3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-5-(1H-indazol-6-y1)-1H-
pyrolo[2,3-b]pyridin (P-0344)

N-[2,4-diflo-3-[5-(2-pyrolidin-1-ylpyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]|pyrolidin-1-sulfonamit (P-0345)

N-[3-(5-xyclobutyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2-flo-phenyl]pyrolidin-1-
sulfonamit (P-0346)

N-[2-flo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]xyclopropansulfonamit (P-0347)

1-alyl-N-[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-
phenyl]xyclopropansulfonamit (P-0348)

N-[2,4-diflo-3-[5-(2-metoxypyrimidin-5-yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]|phenyl]|xyclopropansulfonamit (P-0349)

N-[2,4-diflo-3-[5-(5-metoxy-3-pyridyl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]xyclopropansulfonamit (P-0350)
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N-[3-(5-xyano-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-
phenyl]xyclopropansulfonamit (P-0351)

Bang dudi day thé hién cAu tric ctia mot s§ hop chét theo sang ché va phé

thu dugc. Phd 'H NMR phti hop véi cdu tric cia hop chét.
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Céc hop chat dudi day ciing duoc didu ché theo phuong phap duoc thé hién trong
cac Vidu 1,2 va4-9vaSodd 1,2 va4-9. S licu tir phd '"H NMR va phd khéi ph

~ hop véi cau tric cua hgp chat.

Béang 3

Hop chét | Tén CAu tric

2-flo-3- ) ]
[2-flo-3 s ‘\Ll@?
P-0118 (phenylsulfamoylamino)phenyl]-[5- X N

(2-metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin-3-yl]Jmetanon

3-[2-flo-3- o o
P-0119 [[metyl(phenyl)sulfamoyl]amino|benz “ Y S
oyl]-5-(2-metoxypyrimidin-5-yl)-1H-

pyrolo[2,3-b]pyridin
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P-0120

[2-flo-3-(3-
pyridylsulfamoylamino)phenyl]-[5-(2-
metoxypyrimidin-5-yl)-1H- _
pyrolo[2,3-b]pyridin-3-yl]metanon

P-0121

3-[2-flo-3-[[metyl(3-
pyridyl)sulfamoyl]amino]benzoyl]-5-
(2-metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0122

[2-flo-3-(thiazol-5-
ylsulfamoylamino)phenyl]-[5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin-3-yl]metanon

P-0123

5-[[2-flo-3-[5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]phenyl]sulfamoyl-metyl-

amino]thiazol

P-0124

[3-(xyclopentylsulfamoylamino)-2-
flo-phenyl]-[5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin-3-
yl]metanon (511,1)

P-0125

3-[3-[[xyclopentyl(metyl)sulfamoyl]-
amino]-2-flo-benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0126

[3-(xyclopropylsulfamoylamino)-2-
flo-phenyl]-[5-(2-metoxypyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin-3-
yl]metanon (483,1)
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P-0127

[2-flo-3~(tetrahydropyran-4-
ylsulfamoylamino)phenyl]-[5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin-3-yl]Jmetanon

P-0128

3-[2-flo-3-[[metyl(tetrahydropyran-4-
yl)sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0129

3-[2-flo-3-[[2-floetyl(mety])-
sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin (503,1)

P-0130

3-[2-flo-3-[[metyl(2,2,2-trifloetyl)-
sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0131

3-[2-flo-3-[[3-flopropyl(metyl)-
sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0132

5-clo-3-[2-flo-3-[[2-metoxyetyl-
(metyl)sulfamoyl]amino]benzoyl]-1H-
pyrolo[2,3-b]pyridin

P-0133

5-clo-3-[2-flo-3-[[3-flopropyl(metyl)-
sulfamoyl]amino]benzoyl]-1H-

pyrolo[2,3-b]pyridin
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P-0134

3-[2-flo-3-[[3-flopropyl(metyl)-
sulfamoyl]amino]benzoyl]-5-(2-
isopropylpyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0135

3-[2-flo-3-[[[1-(metoxymety])-
xyclopropyl]-metyl-sulfamoyl]-
amino|benzoyl]-5-(2-
isopropylpyrimidin-5-y1)-1H-

P-0136

5-clo-3-[2-flo-3-[[[1-(metoxymety])-
xyclopropyl]-metyl-sulfamoyl]-
amino]benzoyl]-1H-pyrolo[2,3-
b]pyridin

P-0137

5-clo-3-[3-[[2-xyclopropyletyl-
(metyl)sulfamoyl]amino]-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin

P-0138

3-[3-[[2-xyclopropyletyl(metyl)-
sulfamoyl]amino]-2-flo-benzoyl]-5-
(2-isopropylpyrimidin-5-y1)-1H-
pyrolo[2,3-b]pyridin (537,2)

P-0139

5-clo-3-[2-flo-3-[[[1-(hydroxymetyl)-
xyclopropyl]metyl-metyl-
sulfamoyl]amino]benzoyl]-1H-

pyrolo[2,3-b]pyridin (467,1)

OH

P-0140

metyl 1-[[[3-(5-clo-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl)-2-flo-
phenyl]sulfamoyl-metyl-amino]-

metyl]xyclopropancarboxylat (495,1)
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P-0141

5-clo-3-[3-[[2-xyanoetyl(metyl)-
sulfamoyl]amino]-2-flo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (436,1)

P-0142

(5-clo-1H-pyrolo[2,3-b]pyridin-3-yl)-
[2-flo-3-(3-metoxypropyl-

sulfamoylamino)phenyl]metanon

P-0143

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl)-2-flo-phenyl]-4-metyl-

piperazin-1-sulfonamit

P-0144

5-clo-3-[2-flo-3-[[(2-hydroxy-2-
metyl-propyl)-metyl-sulfamoyl]-
amino]benzoyl]-1H-pyrolo[2,3-
b]pyridin

OH

P-0145

5-clo-3-[2-flo-3-[[(2-hydroxy-1,1-
dimetyl-etyl)-metyl-sulfamoyl]-
amino]benzoyl]-1H-pyrolo[2,3-
b]pyridin

OH

P-0146

N-[3-[5-(2-xyclopropylpyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2-flo-phenyl]azetidin-1-

sulfonamit

P-0147

N-[3-[5-(2-xyclopropylpyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2-flo-phenyl]-3-flo-

azetidin-1-sulfonamit

-218-




24113

P-0148

5-(2-xyclopropylpyrimidin-5-yl)-3-[2-
flo-3-[[metyl(oxetan-3-yl)sulfamoyl]-
amino]benzoyl]-1H-pyrolo[2,3-
b]pyridin

P-0149

3-[3-[[xyclobutyl(metyl)sulfamoyl]-
amino]-2-flo-benzoyl]-5-(2-
xyclopropylpyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0150

5-clo-3-[2-flo-3-[[metyl-
(tetrahydrofuran-3-yl)sulfamoyl]-
amino]benzoyl]-1H-pyrolo[2,3-
b]pyridin

P-0151

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl)-2-flo-phenyl]-3-metoxy-

pyrolidin-1-sulfonamit

P-0152

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl)-2-flo-phenyl]-3-

(metylamino)pyrolidin-1-sulfonamit

P-0153

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl)-2-flo-phenyl]-3-

(dimetylamino)pyrolidin-1-sulfonamit

P-0154

N-[3-[5-[6-(1-xyanoxyclopropyl)-3-
pyridyl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2-flo-phenyl|pyrolidin-1-

sulfonamit
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P-0155

1-[5-[3-[2-flo-3-(pyrolidin-1-
ylsulfonylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl1]-2-

pyridyl]xyclopropancarboxamit

P-0156

axit 1-[5-[3-[2-flo-3-(pyrolidin-1-
ylsulfonylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl1]-2-
pyridyl]xyclopropancarboxylic

(550,2)

P-0157

1-[4-[3-[2-flo-3-(pyrolidin-1-
ylsulfonylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-
yl]phenyl]xyclopropancarboxamit

P-0158

axit 1-[4-[3-[2-flo-3-(pyrolidin-1-
ylsulfonylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-
yl]phenyl]xyclopropancarboxylic

P-0159

3-[3-(dimetylsulfamoylamino)-2-flo-
benzoyl]-5-(5-metoxypyrazin-2-yl)-
1H-pyrolo[2,3-b]pyridin

P-0160

5-[5-(dimetylamino)pyrazin-2-yl]-3-
[3-(dimetylsulfamoylamino)-2-flo-
benzoyl]-1H-pyrolo[2,3-b]pyridin

P-0161

3-[3-(dimetylsulfamoylamino)-2-flo-
benzoyl]-5-(6-metoxypyridazin-3-yl)-
1H-pyrolo[2,3-b]pyridin
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P-0162

4-[5-[3-[3-[[etyl(metyl)sulfamoyl]-
amino|-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]pyrimidin-2-
yl]morpholin

P-0163

5-clo-3-[2-flo-3-[[(4-flophenyl)-
metyl-sulfamoyl]amino]benzoyl]-1H-

pyrolo[2,3-b]pyridin

P-0164

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-
flo-benzoyl]-5-(1-metylpyrol-3-yl)-
1H-pyrolo[2,3-b]pyridin

P-0165

3-[2-flo-3-[[metyl(propyl)sulfamoyl]-
amino]benzoyl]-5-(1-metylpyrazol-4-
yl)-1H-pyrolo[2,3-b]pyridin

P-0166

5-[3-[3-[[etyl(metyl)sulfamoyl]-
amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]thiazol (460,1)

P-0167

3-[3-[[etyl(metyl)sulfamoyl]amino]-2-
flo-benzoyl]-5-(1-metylimidazol-4-
yl)-1H-pyrolo[2,3-b]pyridin

P-0168

4-[3-[3-[[etyl(metyl)sulfamoyl]-
amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yljoxazol

P-0169

[2,6-diflo-3-(phenylsulfamoylamino)-
phenyl]-[5-(2-metoxypyrimidin-5-yl)-
1H-pyrolo[2,3-b]pyridin-3-ylJmetanon

P-0170

3-[2,6-diflo-3-[[metyl(phenyl)-
sulfamoyl]amino]benzoyl]-5-(2-

metoxypyrimidin-5-yl)-1H-
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[2,6-diflo-3-(3-pyridylsulfamoyl-

_ONG EN o N\_/

P-0171 amino)phenyl]-[5-(2- |® A~ -5

metoxypyrimidin-5-yl)-1H- A

pyrolo[2,3-b]pyridin-3-ylJmetanon

3-[2,6-diflo-3-[[metyl(3-pyridyl)- o o 9
P-0172 sulfamoyl]amino]benzoyl]-5-(2- NN A N’E’N\

metoxypyrimidin-5-yl)-1H- N

pyrolo[2,3-b]pyridin

[2,6-diflo-3-(thiazol-5-ylsulfamoyl- . . g:js
P-0173 amino)phenyl]-[5-(2-metoxy- L A~ .

pyrimidin-5-yl)-1H-pyrolo[2,3- R

b]pyridin-3-yl]metanon

5-[[2,4-diflo-3-[5-(2-metoxy- o - g:js
P-0174 pyrimidin-5-yl)-1H-pyrolo[2,3- N “J N\ S

b]pyridin-3-cacbonyl|phenyl]- v

sulfamoyl-metyl-amino]thiazol

[3-(xyclopentylsulfamoylamino)-2,6- o T o
P-0175 diflo-phenyl]-[5-(2-metoxypyrimidin- M N N—\%\O’N\H

5-yl)-1H-pyrolo[2,3-b]pyridin-3- W

yl]metanon

3-[3-[[xyclopentyl(metyl)sulfamoyl]- o o
P-0176 amino]-2,6-diflo-benzoyl]-5-(2- N S u'“?\’“\

metoxypyrimidin-5-yl)-1H- v

pyrolo[2,3-b]pyridin (543,2)

[3-(xyclopropylsulfamoylamino)-2,6- . o

- \r X 9

P-0177 diflo-phenyl]-[5-(2-metoxypyrimidin- A AL g

5-yl)-1H-pyrolo[2,3-b]pyridin-3-

yl]metanon
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P-0178

[2,6-diflo-3-(tetrahydropyran-4-
ylsulfamoylamino)phenyl]-[5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin-3-yl]metanon

P-0179

3-[2,6-diflo-3-[[metyl-
(tetrahydropyran-4-yl)sulfamoyl]-
amino]benzoyl]-5-(2-metoxy-
pyrimidin-5-yl)-1H-pyrolo[2,3-
b]pyridin

P-0180

3-[2,6-diflo-3-[[2-floety]l(metyl)-
sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0181

3-[2,6-diflo-3-[[metyl(2,2,2-trifloetyl)-
sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0182

3-[2,6-diflo-3-[[3-flopropyl(metyl)-
sulfamoyl]amino]benzoyl]-5-(2-
metoxypyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0183

5-clo-3-[2,6-diflo-3-[[2-metoxyetyl-
(metyl)sulfamoyl]amino]benzoyl]-1H-
pyrolo[2,3-b]pyridin

o—

P-0184

5-clo-3-[2,6-diflo-3-[[3-flopropyl-
(metyl)sulfamoyl]amino]benzoyl]-1H-
pyrolo[2,3-b]pyridin
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P-0185

3-[2,6-diflo-3-[[3-flopropyl(metyl)-
sulfamoyl]amino]benzoyl]-5-(2-
isopropylpyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin

P-0186

3-[2,6-diflo-3-[[[1-(metoxymetyl)-
xyclopropyl]-metyl-sulfamoyl]-
amino]benzoyl]-5-(2-isopropyl-
pyrimidin-5-yl)-1H-pyrolo[2,3-
b]pyridin (571,2)

P-0187

5-clo-3-[2,6-diflo-3-[[[1-(metoxy-
metyl)xyclopropyl]-metyl-sulfamoyl]-
amino]benzoyl]-1H-pyrolo[2,3-
b]pyridin

P-0188

5-clo-3-[3-[[2-xyclopropyletyl-
(metyl)sulfamoyl]amino]-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin

P-0189

3-[3-[[2-xyclopropyletyl(metyl)-
sulfamoyl]amino]-2,6-diflo-benzoyl]-
5-(2-isopropylpyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin (555,2)

P-0190

5-clo-3-[2,6-diflo-3-[[[1-(hydroxyl-
metyl)xyclopropyl]metyl-metyl-
sulfamoyl]amino]benzoyl]-1H-

pyrolo[2,3-b]pyridin

P-0191

metyl 1-[[[3-(5-clo-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl)-2,4-diflo-
phenyl]sulfamoyl-metyl-

amino]metyl]xyclopropancarboxylat
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P-0192

5-clo-3-[3-[[2-xyanoetyl(metyl)-
sulfamoyl]amino]-2,6-diflo-benzoyl]-

1H-pyrolo[2,3-b]pyridin

P-0193

(5-clo-1H-pyrolo[2,3-b]pyridin-3-yl)-
[2,6-diflo-3-(3-metoxypropyl-

sulfamoylamino)phenyl|metanon

P-0194

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl)-2,4-diflo-phenyl]-4-

metyl-piperazin-1-sulfonamit

P-0195

5-clo-3-[2,6-diflo-3-[[(2-hydroxy-2-
metyl-propyl)-metyl-sulfamoyl]-
amino|benzoyl]-1H-pyrolo[2,3-
b]pyridin

OH

P-0196

5-clo-3-[2,6-diflo-3-[[(2-hydroxy-1,1-
dimetyl-etyl)-metyl-sulfamoyl]-
amino]benzoyl]-1H-pyrolo[2,3-
b]pyridin

OH

P-0197

N-[3-[5-(2-xyclopropylpyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2,4-diflo-phenyl]azetidin-1-

sulfonamit

P-0198

N-[3-[5-(2-xyclopropylpyrimidin-5-
yl)-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2,4-diflo-phenyl]-3-flo-

azetidin-1-sulfonamit

-225-




24113

P-0199

5-(2-xyclopropylpyrimidin-5-yl)-3-
[2,6-diflo-3-[[metyl(oxetan-3-
yl)sulfamoyl]amino]benzoyl]-1H-
pyrolo[2,3-b]pyridin

P-0200

3-[3-[[xyclobutyl(metyl)sulfamoyl]-
amino]-2,6-diflo-benzoyl]-5-(2-
xyclopropylpyrimidin-5-yl)-1H-
pyrolo[2,3-b]pyridin (539,2)

P-0201

5-clo-3-[2,6-diflo-3-[[metyl-
(tetrahydrofuran-3-yl)sulfamoyl]-
amino]benzoyl]-1H-pyrolo[2,3-
b]pyridin

P-0202

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl)-2,4-diflo-phenyl]-3-

metoxy-pyrolidin-1-sulfonamit

P-0203

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl)-2,4-diflo-phenyl]-3-

(metylamino)pyrolidin-1-sulfonamit

P-0204

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-
3-cacbonyl)-2,4-diflo-phenyl]-3-

(dimetylamino)pyrolidin-1-sulfonamit

P-0205

N-[3-[5-[6-(1-xyanoxyclopropyl)-3-
pyridyl]-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl]-2,4-diflo-phenyl|pyrolidin-

P-0206

1-[5-[3-[2,6-diflo-3-(pyrolidin-1-
ylsulfonylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]-2-
pyridyl]xyclopropancarboxamit
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P-0207

axit 1-[5-[3-[2,6-diflo-3-(pyrolidin-1-
ylsulfonylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]-2-
pyridyl]xyclopropancarboxylic

P-0208

1-[4-[3-[2,6-diflo-3-(pyrolidin-1-
ylsulfonylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]phenyl]-

xyclopropancarboxamit

P-0209

axit 1-[4-[3-[2,6-diflo-3-(pyrolidin-1-
ylsulfonylamino)benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl|phenyl]-

xyclopropancarboxylic

P-0210

3-[3-(dimetylsulfamoylamino)-2,6-
diflo-benzoyl]-5-(5-metoxypyrazin-2-
yl)-1H-pyrolo[2,3-b]pyridin

P-0211

5-[5-(dimetylamino)pyrazin-2-yl]-3-
[3-(dimetylsulfamoylamino)-2,6-diflo-
benzoyl]-1H-pyrolo[2,3-b]pyridin

P-0212

3-[3-(dimetylsulfamoylamino)-2,6-
diflo-benzoyl]-5-(6-metoxypyridazin-
3-yD)-1H-pyrolo[2,3-b]pyridin

P-0213

4-[5-[3-[3-[[etyl(mety])-sulfamoyl]-
amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]pyrimidin-
2-yl]morpholin

P-0214

5-clo-3-[2,6-diflo-3-[[(4-flophenyl)-
metyl-sulfamoyl]amino]benzoyl]-1H-

pyrolo[2,3-b]pyridin
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24113

P-0215

3-[3-(dimetylsulfamoylamino)-2,6-
diflo-benzoyl]-5-(1-metylpyrol-3-yl)-
1H-pyrolo[2,3-b]pyridin

P-0216

3-[2,6-diflo-3-[[metyl(propyl)-
sulfamoyl]amino]benzoyl]-5-(1-
metylpyrazol-4-yl)-1H-pyrolo[2,3-
b]pyridin

P-0217

5-[3-[3-[[etyl(metyl)sulfamoyl]-
amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]thiazol

P-0218

3-[3-[[etyl(metyl)sulfamoyl]amino]-
2,6-diflo-benzoyl]-5-(1-metyl-
imidazol-4-yl)-1H-pyrolo[2,3-
b]pyridin

P-0219

4-[3-[3-[[etyl(metyl)sulfamoyl]-
amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl]oxazol

P-0220

6-[3-[3-(dimetylsulfamoylamino)-2,6-
diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]jquinolin (508,1)

P-0221

6-[3-[3-(dimetylsulfamoylamino)-2,6-
diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]quinazolin

P-0222

6-[3-[3-(dimetylsulfamoylamino)-2,6-
diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin-5-yl]-1,3-benzothiazol
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" Vi dy 3: Didu ché 5-xyano-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-
1H-pyrolo[2,3-b]pyridin (P-0017)
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Diéu ché 1-[(etyl(metyl)sulfamoyl)amino]-2,4-diflo-benzen (10): Dung dich chira

2,4-difloanilin (2,21g, 17,13mmol) trong dicloetan (10ml) dugc bd sung 4-
| dimetylaminopyridin (0,1g, 0,82mmol), N-etyl-N-metyl-sulfamoyl clorua (2,7g,
17,13mmol) va pyridin (2g, 25,28mmol). Hdn hop ndy dugc khudy & nhiét do
trong phong qua dém. Hdn hop tao ra dugc rét vao dung dich kali cacbonat trong

nude, va chiét bing etyl axetat (EtOAc). Ldp hitu co dwoc rira bang nude mudi,
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1am kho bang natri sulfat va loc. Phan loc dugc ¢b va tinh ché bing phuong phap
sic ky cot silicagel c6 st dung 20% dén 100% etyl axetat trong hexan 1am dung
mdi rira giai dé tao ra san phdm mong mudn (10, 3,08g, hiéu sudt 71,8%). MS

| (ESI) [M+H*]* =250,8. Phd '"H NMR phi hop véi cdu tric ciia hop chét.

Pidu ché 1-[(etyl(metyl)sulfamoyl)amino]-2,4-diflo-3-formyl-benzen (11): Hon
hop bao gdm 1-[(etyl(metyl)sulfamoyl)amino]-2,4-diflo-benzen (10, 3,08g,
12,31mmol) trong tetrahydrofuran (THF) (25,0ml) trong khi quyén nito & -78°C
duoc bd sung dung dich n-butylliti (n-BuLi) 2,5M trong THF (5ml). H8n hop phan
ung khong mau dugc gitt & -78°C trong 1 gid va n-dung dich BuLi 2,5M trong
THF (5,4ml) dugc cho vao hdn hgp phan tng. Hon hgp phan tng nay duoc gitt ¢ -
78°C trong 1 gid va bd sung N,N-dimetylformamit (DMF) (1,8ml, 23,25mmol).
Hbn hop phan ting chuyén thanh thé rdn. H8n hop phan tng rin duoc lic trong
khoang 5 phut dé thu dugc huyén pht dac. Hn hop phan tng duoc gift trong chiu
bing kho-axeton trong 1 gio va dugc dé ting nhiét do t6i nhiét do trong phong
. trong 1 gio. Hdn hgp phén tmg duge rét vao dung dich amoni clorua trong nuée va
chiét bang etyl axetat. L6p hitu co dugc rira bang nuéc mubi, 1am kho bing natri
sulfat, cd va tinh ché bing phwong phap sic ky cot silicagel ¢6 s dung 30% dén
100% etyl axetat trong hexan lam dung mdi rira giai dé tao ra san phidm mong
mubn (11, 1,10g, hiéu sudt 32,1%). MS (ESI) [M+H*]* =278,8. Phé 'H NMR phu

hop véi cau tric cta hop chat.

Piéu ché 1-(benzensulfonyl)-5-brom-3-iodo-pyrolo[2,3-b]pyridin (12)

Br
X
z N NaH N
| Y/ > N \
Br);/\lg Benzensulfonyl clorua O/,S:O
| i :
17 12
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Dung dich chira 5-brom-3-iodo-1H-pyrolo[2,3-b]pyridin (2,7g, 8,36mmol)
trong DMF (30,0ml) dugc bd sung natri hydrua (60%, 0,37g, 9,2mmol) & nhiét do
trong phong. Sau 10 phut, benzensulfonyl clorua (1,13ml, 8,78mmol) dugc cho
vao va hdn hop phan tmg duoc khudy & nhiét do trong phong trong 3 gio. Hon hop
phan tng duge rét vao nude va chiét bang etyl axetat. Lép hitu co duge 1am kho

béng natri sulfat khan va loc. Phéan loc duoc ¢d, loc va rira b%mg etyl axetat dé thu
| dugc san phim mong mudn 12 dudi dang chit rin mau tring (2,70g). Nudc cai
duge tinh ché bang phuong phap sic ky cot silicagel co sir dung 20% dén 100%
etyl axetat trong hexan 1am dung méi rira giai dé tao ra san pham cong (0,90g).
Hiéu suét tdng cong 12 93,0%. MS (ESI) [M+H'T* = 464,1. Phd 'H NMR phii hop

véi cau tric cia hop chat.

DPiéu ché 1-(benzensulfonyl)-5-brom-3-[[3-[[etyl(metyl)sulfamoyl]amino]-2,6-
diflo-phenyl]-hydroxy-metyl]pyrolo[2,3-b]pyridin (13)

Buéc 1: Dung dich chtta 1-[[etyl(metyl)sulfamoyl]amino]-2,4-diflo-3-formyl-
benzen (11, 0,76g, 2,73mmol) trong THF (5ml), trong nito & -78°C, dugc bd sung
dung dich mesitylmagie bromua 1M trong THF (2,8ml). Dung dich phan rng dugc
khudy trong 40 phit.

Buée 2 1-(benzensulfonyl)-5-brom-3-iodo-pyrolo[2,3-b]pyridin (17, 1,76g,
3,79mmol) trong THF (10ml), trong khi quyén nito & -40°C, dugc bd sung dung
dich chira i-PrMgCl (2,0M trong THF, 1,9ml). Hdn hop phan tng duoc dé ting
nhiét do dén 5°C trong 1 gio. Hdn hop phan ting dugc 1am lanh t6i -40°C va bd
sung dung dich phan tmg thu dugc tir bude 1. Hon hop phan tng tao ra duoc dé
tang nhiét‘ do dén nhiét do trong phong trong 1 gid, rét vao nude va chiét bang etyl
axetat. Lop hitu co dugc rira bé‘mg nude mudi, 1am kho b%lng natri sulfat, c6 va tinh
ché bang phuong phap sic ky cot silicagel c6 s dung 20% dén 100% etyl axetat

trong hexan lam dung moi rira gii dé tao ra san phdm mong muén (13, 1,10g,
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65,4%). MS (ESI) [M+H*]" = 614,7 va 616,7. Phd 'H NMR phit hop véi céu tric
ctia hop chét.

Diéu ché 1-(benzensulfonyl)-5-xyano-3-[[3-[[etyl(metyl)sulfamoyl]amino]-2,6-
diflo-phenyl]-hydroxy-metyl]pyrolo[2,3-b]pyridin ~ (14):  1-(benzensulfonyl)-5-
brom-3-[[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-phenyl]-hydroxy-

metyl]pyrolo[2,3-b]pyridin (13, 500mg, 0,81mmol) dugc bd sung kém xyanua
(0,05ml, 0,77mmol), k&m, tris(dibenzylidenaxeton)dipaladi(0) (90mg, 0,09mmol),
1,1'-Bis(diphenylphosphino)feroxen (90mg, 0,16mmol), va DMF (10ml) trong nito.
. Hon hop phan tmg dugc gia nhiét dén 120°C qua dém. Hdn hop phan Gng tao ra
dugc 16t vao dung dich kali cacbonat trong nuéc va chiét bang etyl axetat. Lop
hitu co dugc rira bz:ing nude mudi, lam kho béng natri sulfat va loc. Phan loc dugc
¢d va tinh ché bang phuong phép sic ky cot silicagel ¢6 sir dung 20% dén 100%
etyl axetat trong hexan 1am dung méi rira giai dé tao ra san phim mong muén (14,
0,20g, hidu suét 43,8%). MS (ESI) [M+H]" = 562,0. Phd 'H NMR phu hop v6i

cau truc cda hgp chat.

DPiéu ché 1-(benzensulfonyl)-5-xyano-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-
diflo-benzoyl]pyrolo[2,3-b]pyridin (15)': 1-(benzensulfonyl)-5-xyano-3-[[3-
[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-phenyl]-hydroxy-metyl]pyrolo[2,3-

blpyridin (14, 0,2g, 0,36mmol) trong metylen clorua (10ml) duoc bd sung Dess-
Martin Periodinan (0,18g, 0,43mmol). Hdn hop phan tmg dwoc khudy & nhiét do
* trong phong trong 20 phit. Hdn hop phan ting duge cd, va tinh ché bing phuong
phap sic ky cot silicagel c6 st dung 25% dén 100% etyl axetat trong hexan lam
dung moi rira giai dé tao ra san phim mong mudn (15, 170mg, hiéu suét 85,3%).

MS (ESI) [M+H*]" = 560,5. Phd 'H NMR phu hop véi cu tric ciia hop chit.

Piéu  ché 5-xyano-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-
pyrolo[2,3-b]pyridin (P-0017): 1-(benzensulfonyl)-5-xyano-3-[3-
[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]pyrolo[2,3-b]pyridin (15, 0,17g,
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0,3mmol) trong THF (10ml) dwoc bd sung tetra-n-butylamoni florua (TBAF)
(0,19g, 0,61mmol). Hdn hop phan tmg dwgc khudy & nhiét do trong phong qua
dém. Hdn hop phan ting tao ra dugc rét vao dung dich amoni clorua trong nudc va
chiét bang etyl axetat. Lép hitu co dugc rira bing nudc mudi, lam kho bing natri
sulfat va loc. Phan loc duge cd va tinh ché bang phuong phap sic ky cot silicagel
¢6 st dung 2% dén 10% metanol trong metylen clorua 1am dung mdi ria giai dé tao
ra san pham (P-0017, 74,5mg, hiéu suit 58,5%). MS (ESI) [M+H']* = 420,1. Phd
IH NMR phil hop véi cdu triic ctia hop chat.

Céc hop chat dudi ddy dwoc diéu ché theo phuong phép dugc thé hién trong Vi
du 3 va So dd 3.

5-clo-3-[3-[[etyl(metyl)sulfamoyl]amino]-2,6-diflo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0012),

N-[2,4-diflo-3-(5-flo-4-i0odo-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl)phenyl]pyrolidin-1-sulfonamit (P-0013),

5-clo-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0018),

N-[2-flo-3-(5-metyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl |pyrolidin-1-
sulfonamit (P-0023),

5-brom-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0038),

5-xyano-3-[3-[[etyl(metyl)sulfamoyl]amino]-2-flo-benzoyl]-1H-pyrolo[2,3-
b]pyridin (P-0039).

Bang dudi ddy de xuat cau trac cua mdt so hop chat theo séng ché va pho

thu duoc. Phd "H NMR phi hop véi ciu tric ciia hop chét.
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N-[3-[4-(xyclopropylmetylamino)-5-flo-1H-pyrolo[2,3-

Vi du 4: Diéu ché
b]pyridin-3-cacbonyl]-2,4-diflo-phenyl]pyrolidin-1-sulfonamit (P-0016)
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Bude 1 — Piéu ché 2,6-diflo-3-nitrobenzoyl clorua (2): Trong mot binh phan ung
. tron, axit 2,6-diflo-3-nitrobenzoic (5,5g, 0,03mol) dugc bd sung thionyl clorua
(20ml, 0,27mol) va N,N-dimetylformamit (100pl, 0,001mol). Hn hop phan ung
duoc dit trong chau cach dau ¢ 80°C trong 4 gio. TAt ca cac chét d& bay hoi dugc
loai bd va bi dugc tach ra khéi toluen hai lan va lam khé trong chan khong cao dé
tao ra chét long dang diu mau vang (2, 5,95g, 99%). San phim nay s& duoc st
dung nhu vira thu dugc.

Buéc 2 — Diéu ché (2,6-diflo-3-nitro-phenyl)-(5-flo-4-iodo-1H-pyrolo[2,3-
b]pyridin-3-yl)metanon (18): Trong lo phan ung, 5-flo-4-iodo-1H-pyrolo[2,3-
b]pyridin (450mg, 1,72mmol) dugc lam lanh trong chau nudc da-nude va bd sung

axit triflometansulfonic (1,52ml, 17,17mmol). Hn hop phan ting duge khudy trong
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chau nudc da-nudce trong 5 phut va tiép d6 bd sung 2,6-diflo-3-nitrobenzoyl clorua
(2, 500mg, 2,26mmol). Hdn hgp phan tng tao ra duoc khudy trong chau nudc da-
nudce trong 20 phit va dé ting nhiét do t6i nhiét d6 trong phong. Sau 24 gidr & nhiét
d6 trong phong, hdn hgp phan ting dugc t6i bing 5ml metanol va khudy & nhiét do
trong phong trong 1 gid. Hdn hop nay duge rét vao dung dich NaHCO3 bdo hoa
trong nude va chiét bang EtOAc. Lép hitu co dugc rira bang nudc va nude mudi,
lam kho bing MgSQ4. Chét d& bay hoi dugc loai bé trong chan khong. Ba duoc
- tao huyén pht trong axetonitril va siéu 4m trong 45 phut. Chét két tia duoc thu hdi
béng céch loc va rira bang axetonitril. Thu duoc san phim mong muén (18, 532mg,

69%) dudi dang chit rin mau nau vang nhat. MS (ESI) [M+H']" = 447.8.

Buéc 3 — Pidu ché (3-amino-2,6-diflo-phenyl)-(5-flo-4-iodo-1H-pyrolo[2,3-
b]pyridin-3-yl)metanon (19): Trong mdt binh phan Ung tron, (2,6-diflo-3-nitro-
phenyl)-(5-flo-4-iodo-1H-pyrolo[2,3-b]pyridin-3-yl)metanon  (0,53g, 0,001mol)
duoc bd sung EtOH (50ml) va thiéc (II) clorua (788mg, 4,16mmol). Hon hop phan
ting dugc gia nhiét & 50°C trong thoi gian nghi cudi tudn. Hbn hop phan tng dugc
xi ly bang 50ml nuéc va 50ml dung dich natri bicacbonat bdo hoa. Mot luong etyl
axetat nita (20ml) dugc thém vao va huyén phi duc dwoc xt Iy bing xelit va tron
k¥ trude khi loc. Phan loc duge bd sung nuéc mudi dé tao ra 16p trong sudt, 16p
ndy dugc tach ra. Lép hitu co duge rira bang nudc va nude mudi va 1am kho bing
- MgSOs4. Chét d& bay hoi duoc loai bé trong chan khong. San phdm mong mudn
duoc tach bang phuong phap sic ky cot silicagel (EtOAc/Hexan, 0-80% gradient)
dudi dang chit rin mau tring nho (19, 365mg, 73%). MS (ESI) [M+H*]* = 417.9.
Buéc 4 — Diéu ché  N-[2,4-diflo-3-(5-flo-4-iodo-1H-pyrolo[2,3-b]pyridin-3-
cacbonyl)phenyl]pyrolidin-1-sulfonamit (P-0015): Trong m¢t binh phan Ung tron,
(3-amino-2,6-diflo-phenyl)-(5-flo-4-iodo-1H-pyrolo[2,3-b]pyridin-3-yl)metanon
(19, 180mg, 0,43mmol) dugc hoa tan trong 4ml THF va bd sung pyridin (106ul,
1,29mmol) va pyrolidin-1-sulfonyl clorua (110mg, 0,65mmol). Dung dich dugc
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khudy & nhiét do trong phong trong khoang 90 gid. Hon hop phan tng duogc bd
sung nudc va chiét bang etyl axetat. Lop hitu co dugc rira bing nude va nude mudi
va l1am kho bing MgSOs. Chét dé& bay hoi duoc loai bé trong chan khéng. San
phidm mong mudn dugc tach bang phuong phap séc ky cot silicagel (EtOAc/Hexan,
0-80% gradient) dudi dang chdt rin mau vang tuoi (P-0015, 99mg, 41%). MS
(ESI) [M+H*]"=551,1.

Buéc 5 — Piéu ché N-[3-[4-(xyclopropylmetylamino)-5-flo-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]-2,4-diflo-phenyl]pyrolidin-1-sulfonamit (P-0016): N-[2,4-
diflo-3-(5-flo-4-iodo-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)phenyl]pyrolidin-1-
sulfonamit (95mg, 0,17mmol) trong ruou isopropylic (2ml) dugc bd sung
~ xyclopropylmetanamin (0,5ml, 49,11mg, 0,69mmol). Dung dich tao ra duoc khudy
& 90°C qua dém. Hon hop phan tmg dugc ¢d trong chan khong va tinh ché bing
silicagel trén cdt 8g c6 st dung EtOAc/Hexan (gradien 0-65%) lam dung moi rira
giai. San phim tao ra duoc tinh ché tiép bing phwong phap HPLC didu ché. Cac
phan doan tinh khiét dwoc thu gom va dugc 1am kho trén may lam dong kho nhanh.
Thu dugc san phAm mong mudn dudi dang chét rin mau nau vang (P-0016, 6,5mg,
hiéu sudt 7,6%). MS (ESI) [M+H*]" = 494,4. Phd H' NMR(THF-ds) phu hop véi
ciu tric cta hop chét.

Vi du 5: Diéu ché N-(2-clo-5-{3-[2,6-diflo-3-(propan-1-sulfonylamino)-benzoyl]-
1H-pyrolo[2,3-b]pyridin-5-yl}-pyridin-3-yl)-benzensulfonamit 25

N-(2-C10-5-{3-[2;6-diﬂ0-3-(propan-l-sulfonylamino)-benzoyl]-1H-
pyrolo[2,3-b]pyridin-5-yl}-pyridin-3-yl)-benzensulfonamit 7 dugc didu ché theo 6
" budc tir 5-brom-1H-pyrolo[2,3-b]pyridin 1 nhu dwgc thé hién trén So dd 1.
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Budc 1 — Diéu ché 2,6-diflo-3-nitro-phenyl)-(5-brom-1H-pyrolo[2,3-b]pyridin-3-
yl)-metanon (21):

5-Brom-1H-pyrolo[2,3-b]pyridin (20, 0,5g, 2mmol) trong nitrometan (11ml)
dugc bd sung nhdm triclorua (1,64g, 12mmol). Hon hop ndy tré nén trong subt
ngay lap tirc. Dung dich tao ra dugc khudy & nhiét do trong phong trong 1 gio. Sau
d6, hdn hop nay dugc bd sung 2,6-diflo-3-nitro-benzoyl clorua (0,681g, 3mmol)
trong nitrometan. H3n hop phan tmg duoc khudy & 45°C qua dém. Hon hop phan
ung duoc toi bﬁng metanol. Sau vai phut, mdt it chét ran tach ra. Chét rin dugc thu
hdi bang cach loc, va d6 1a san phdm sach (21, 0,58g). San phdm b sung thu duoc
. tir phan loc bang phwong phap séc ky (rira giai bing etyl axetat va diclometan).

Diéu ché 2,6-diflo-3-nitro-benzoyl clorua: axit 2,6-diflo-3-nitro-benzoic
(2g, Immol) dugc bd sung thionyl clorua (0,9ml, 12mmol). Hén hop phén tng
dugc khudy & 57°C qua dém. Sau khi loai bo dung moi, bd dugc tach ra khéi
toluen. Budc nay tao ra diu mau nau, dau nay dugc kiém tra bing phuong phap
NMR, phuong phép nay cho biét su chuyén hoa hoan toan thanh clorua axit (18g,

99%). San phadm thu dugc dugc sir dung ludn ma khong can tinh ché.

Budc 2 — Didu ché (3-amino-2,6-diflo-phenyl)-(5-brom-1H-pyrolo[2,3-b]pyridin-
3-yl)-metanon (22)
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Huyén phti chira 2,6-diflo-3-nitro-phenyl)-(5-brom-1H-pyrolo[2,3-b]pyridin-
3-yl)-metanon (0,123g, 0,287 mmol) trong etyl axetat (Sml) va tetrahydrofuran
(5ml) duogc bd sung thiée (I1) clorua, dihydrat (0,223g, 1mmol). Hdn hop phan Ung
duoc khudy & 60°C trong 24 gid. Hon hop phan tmg dugc rét vao hdn hop bao gdm
25ml nuée va 25ml dung dich natri bicacbonat bao hoa. Hon hop duc nay duoc loc
qua dém xelit, va dém xelit dugc rira béng mot it etyl axetat. Hai 16p cia ph?m loc
dugce tach ra. Lép hitu co duge thu hdi, rira béng nude mudi, va 1am khod bé‘mg natri
sulfat khan. Sau khi loai bé chit 1am kho va dung mdi, ba dugc tinh ché bﬁng
phwong phép sic ky (rtra giai bang etyl axetat va diclometan) dé tao ra san phim
" rén (22, 0,1g, 87%).

Budc 3 — Diéu ché [3-(5-brom-1H-pyrolo[2,3-b]pyridin-3-cacbonyl)-2,4-diflo-

phenyl]-amit cua axit isobutan-1-sulfonic (23):

Hon hop bao gbém (3-amino-2,6-diflo-phenyl)-(5-brom-1H-pyrolo[2,3-
b]pyridin-3-yl)- metanon (47mg, 0,13mmol), isobutan-1-sulfonylclorua (62mg,
0,4mmol), va pyridin (0,5ml, 6mmol), trong tetrahydrofuran (3ml) duoc chiéu xa
trong 10 vi séng & 130°C trong 10 phat. Hn hop nay duoc lam lodng bing etyl
axetat va sau do rira béng nudc, nudc muéi, va lam kho béng natri sulfat khan. Sau
khi loai bé chit 1am kho va dung méi, bd dugc tinh ché bang phuong phép séc ky
(rira giai bang hexans va etyl axetat) dé tao ra san phdm mong muébn (23, 24mg,
36%).

* Buéc 4 — Piéu ché {2,4-diflo-3-[5-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-
1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-phenyl}-amit cua axit isobutan-1-sulfonic
(24):

Huyén phu chita hop chét 23, lugng thich hop cua bis(pinacolato)diboron, va
kali axetat trong 1,4-dioxan khan hoic dung méi thich hop dugc bd sung [1,1°-
Bis(diphenylphosphino)feroxen]diclopaladi (II) (tao phtrc v4i diclometan theo ty 1€
1:1). Huyén phi ndy dugc gia nhiét trong chau cach dau trong khoang tir 2 dén 24
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~ gid. Sau khi 1am ngudi dén nhiét do trong phong, hdn hop nay dugc lam loang bing
etyl axetat, loc qua dém xelit, va ¢6. Bd dugc tinh ché bang phuong phép sic ky dé
tao ra {2,4-diflo-3-[5-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-1H-pyrolo[2,3-
b]pyridin-3-cacbonyl]-phenyl}-amit cuia axit isobutan-1-sulfonic (24).

Bu6c 5 — Didu ché  {3-[5-phenyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-

phenyl}-amit cda axit isobutan-1-sulfonic (25):

Hbn hop bao gdm hop chat 24, phenyl bromua va lugng thich hop cua xesi
cacbonat trong 1,4-dioxan khan hodc dung mai thich hop dwgc bd sung luong thich
hop cua tetrakis(triphenylphosphin)paladi. Sau d6, hdn hop ndy duoc gia nhiét
trong chdu cach dau trong khoang thoi gian tir 2 dén 48 gio. Sau khi lam ngudi dén
nhiét d6 trong phong, hdn hop nay duge lam lodng bing etyl axetat hodc dung méi
. thich hop, loc qua xelit, va ¢6. B3 duoc tinh ché bang phuong phép sic ky dé tao
ra {3-[5-phenyl-1H-pyrolo[2,3-b]pyridin-3-cacbonyl]-2,4-diflo-phenyl}-amit cua

axit isobutan-1-sulfonic (25).
Vi du 6: Diéu ché hop chit 30

Hop chét 30 duoc diéu ché theo 4 budc tir 5-brom-1H-pyrolo[2,3-b]pyridin 1

nhu dugc thé hién trén So dd 2.

R R R
Budc 1 Buéce 2 Budc 3 o)
- Br .0
v (Y F ™ ) N FoNE (T F Nk
~ ~ “~N
H
2

zZ7 28

So dd 6

Z

I
I

v

N \ /

IZ
Z

Budc 4 o

N
(@]

\ /

8 1z
=

-240-



24113

Budc 1 —Didu ché hop chit 27:

5-Brom-1H-pyrolo[2,3-b]pyridin (20) trong nitrometan ho#dc dung méi thich
. hop duogc bd sung lugng thich hgp ctia nhdm triclorua. Dung dich tao ra dugc
khudy & nhiét do trong phong trong khoang thdi gian tir 1 dén 24 gid (gia nhiét
trong chau céach diu, néu cﬁn). Sau d6, hdn hop nay duoc bd sung mot lugng
benzoyl clorua thich hgp trong nitrometan hoic dung méi thich hop. Hon hgp phan
ng duogc gia nhiét trong chau cach dau trong khoang thoi gian tir 2 dén 48 gio.
Hbn hop phan mg dwoc t6i bang metanol hodic dung mdi thich hop. Chét két tia
duoc thu hdi bing cach loc, va it dugc tinh ché bing phuong phap séc ky dé tao ra
hop chét 27.

Budc 2 — Didu ché hop chét 28:

Huyén phii chita hop chat 20 trong dung méi thich hop duoc bd sung luong
thich hop cua thiéc (IT) clorua. Hdn hop phéan tng dwoc gia nhiét trong chiu cach
dau trong khoang thoi gian tir 2 dén 48 gio. Hon hop phan tng dugc rét vao hdn
hop bao gdm nudc va dung dich natri bicacbonat bdo hoa. Hén hop duc nay duoc
loc qua dém xelit, va dém xelit dugc rira bing dung méi thich hop. Lép hitu co
duogc thu hdi, rira bing nudc mudi, va 1am kho bang natri sulfat khan. Sau khi loai
b6 chét 1am kho va dung mdi, ba dugc tinh ché bing phuong phap sic ky dé tao ra
hop chit 28.

Budce 3 — Didu ché hop chit 29:

Hdn hop bao gdm hop chat 28, sulfonyl clorua thich hop, va lugng thich hop
ctia pyridin trong dung mdi thich hop dugc chiéu xa trong 10 vi séng & trén 50°C
trong khoang thoi gian tir 10 dén 60 phut. Hdn hop nay duge lam lodng bang dung
mdi thich hop va sau do rira bing nudc, nudc mudi, va lam khd bing natri sulfat
khan. Sau khi loai b6 chét 1am kho va dung méi, ba duoc tinh ché bing phuong

~ phép séc ky dé tao ra hop chat 29.
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Buéc 4 — Didu ché hop chit 30:

Hdn hgp bao gdm hop chét 29, axit boronic hozc este boronic thich hop, va
luong thich hgp cua xesi cacbonat trong 1,4-dioxan khan hodc dung mdi thich hop
dugc bd sung luong thich hop cia tetrakis(triphenylphosphin)paladi. Sau d6, hdn
hop nay duoc gia nhiét trong chau cach dau trong khoang thoi gian tir 2 dén 48 gio.
* Sau khi 1am ngudi dén nhiét d¢ trong phong, hdn hop nay duoc 1am lodng bang etyl
axetat hodc dung mdi thich hop, loc qua xelit, va ¢d. B dugc tinh ché bing phuong
phap sic ky dé tao ra hop chit 30. Khi axit boronic hoic este boronic khong dugc
ban sin trén thi trudng, thi axit hodc este boronic ctia hop chét 29 dugc diéu ché

theo phuong phép duge mo td & Vi du 1, budce 4. Sau do6, hop chat 30 duoc diéu
| ché bing phuong phép néu trén tir axit hodc este boronic ciia hop chat 29 va

halogenua thich hgp.
Vidu7: Piéu ché hop chét 30

Hop chét 30 con c6 thé dwoc diéu ché theo 3 budc tir 5-brom-1H-pyrolo[2,3-
b]pyridin 11 nhu dwgc thé hién trén So db 3.

Buoc 1 Buoc 2 Buoc 3
(TN F
F Z F N-b F
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Budc 1 —Diéu ché hop chét 31:

Hbn hop bao gdm hop chét 27, axit boronic hodc este boronic thich hop, va
luong thich hgp cta xesi cacbonat trong 1,4-dioxan khan hodc dung méi thich hgp
dugc bd sung lugng thich hop cua tetrakis(triphenylphosphin)paladi. Sau d6, hdn
hop nay duoc gia nhiét trong chau cach dau trong khoang thoi gian tir 2 dén 48 gid.
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Sau khi 1am ngudi dén nhiét do trong phong, hdn hop nay duoc 1am lodng bing etyl
axetat hodc dung méi thich hop, loc qua xelit, va cd. Bi dugc tinh ché bang phuong
phap sic ky dé tao ra hop chét 31. Khi axit boronic hogc este boronic khong duoc
béan sdn trén thi truong, thi axit hodc este boronic ctia hop chit 27 duoc didu ché
theo phuong phap duoc mé ta & Vi du 1, budc 4. Sau d6, hop chit 31 dugc didu
ché bang phuong phap néu trén tir axit hoic este boronic ciia hop chit 27 va

halogenua thich hgp.
Budc 2 — Didu ché hop chét 32:

Huyén phu chtra hop chét 31 trong dung mdi thich hop duoc bd sung lugng
thich hop cua thiéc (II) clorua. H6n hop phan Gmg duoc gia nhiét trong chau cach
dau trong khoang thoi gian tir 2 dén 48 gid. Hon hop phéan tng duge rét vao hdn
hop bao gdm nudc va dung dich natri bicacbonat bdo hoa. Hon hop duc nay dugc
loc qua dém xelit, va dém xelit dugc rira bang dung moéi thich hop. Lép hitu co
dugc thu hdi, rira bang nude mudi, va lam khd bing natri sulfat khan. Sau khi loai
b6 chit 1am kho va dung méi, ba dugc tinh ché bang phuong phap séc ky dé tao ra
hop chat 32.

Budc 3 — Piéu ché hop chit 30:

Hdn hop bao gdm hop chét 32, sulfonyl clorua thich hop, va lwong thich hop
ctia pyridin trong dung moéi thich hop dugc chiéu xa trong 10 vi séng & trén 50°C
~ trong khoang thoi gian tir 10 dén 60 phtt. Hon hop ndy dugc lam lodng bang dung
mdi thich hop va sau d6 rira bang nudc, nudc mudi, va lam kho bang natri sulfat
khan. Sau khi loai b chét lam kho va dung moi, ba dugc tinh ché bé‘mg phuong
phap sic ky dé tao ra hop chét 30.

Vi du 8: Diéu ché hop chét 34
Hop chat 34 dugc diéu ché theo 2 bude tir 5-brom-1H-pyrolo[2,3-b]pyridin 1

nhu dugc thé hién trén So dd 8.
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So do 8.

R
Bm Sep1  Bude 1 Step2 Bude2
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20 33

Budc 1 — Diéu ché hop chit 33:

5-Brom-1H-pyrolo[2,3-b]pyridin (20) trong nitrometan hodc dung moi thich
hop duogc bd sung luong thich hgp ciia nhdm triclorua. Dung dich tao ra duoc
khudy & nhiét do trong phong trong khoang thoi gian tir 1 dén 48 gid (gia nhiét
trong chau cach dau, néu can). Sau d6, hdn hop nay duoc bd sung luong thich hop
. clia benzoyl clorua trong nitrometan hodc dung moi thich hgp. Hon hop phan tng
dugc gia nhiét trong chau cach dau trong khoang thoi gian tir 2 dén 48 giv. Hon
hop phan ng duoc t6i bing dung méi thich hgp. Chat két tia dwoc thu hdi bing
cach loc, va tinh ché bing phwong phép séc ky dé tao ra hop chit 33.

Budc 2 — Didu ché hop chit 34:

Hdn hop bao gém hop chit 3, axit boronic hozic este boronic thich hop, va
lugng thich hop cua xesi cacbonat trong 1,4-dioxan khan hoédc dung moéi thich hop
duoc bd sung luong thich hop cua tetrakis(triphenylphosphin)paladi. Sau d6, hdn
hop nay dugc gia nhiét trong chau cach dau trong khoang thoi gian tir 2 dén 48 gio.
Sau khi 1am ngudi dén nhiét do trong phong, hdn hop nay dugc 1am lodng bing etyl
axetat hodc dung mdi thich hop, loc qua xelit, va cd. Ba dugc tinh ché b.:?lng phuong

phap sic ky dé tao ra hop chit 34.

Khi axit boronic hodc este boronic khong duoc ban san trén thi trudong, thi
axit hodc este boronic ctia hop chét 33 dugc diéu ché theo phuong phap duge mo ta
& Vi du 6, budc 4. Sau d6, hop chat 34 dugc diéu ché bang phuong phép néu trén

tir axit hodc este boronic ctia hop chat 33 va halogenua thich hop.
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Vi du 9: Diéu ché 3-[3-(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-5-(5-
etoxypyrazin-2-yl)-1H-pyrolo[2,3-b]pyridin (37)

Sodo9
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(@]
(0]
Br N /
|\ N\ F HN ﬁ N\ N
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NTOH
35
Budc 2
—_—
Budc 1

Trong 1lo phan Ung ding cho 10 vi soéng, 5-brom-3-[3-
- (dimetylsulfamoylamino)-2,6-diflo-benzoyl]-1H-pyrolo[2,3-b]pyridin 35  (70%
pure, 200mg, 0,3mmol) dugc tron voi 4,4,5,5-tetrametyl-2-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1,3,2-dioxaborolan (216,75mg, 0,85mmol) va kali axetat
(100mg, 1,02mmol) dugc thém vao, tiép d6 13 phac chat 1,1'-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua diclometan (50mg, 0,06mmol).
1,4-Dioxan (3ml) dugc thém vao va hdn hop ndy duogc chiéu xa trong thiét bi phéan
g vi séng & 145°C trong 45 phut. Viéc hinh thanh hop chit trung gian 36 dugc
x4c nhén bing phwong phép LCMS. MS ESI [M+H+]+ = 506,95 [M-H+]- =
504,85.

Budc 2

2-Brom-5-etoxypyrazin (200mg, 0,99mmol) trong 1,5ml 1,4-dioxan duoc
- cho vao hdn hop phan tng thu duge & bude 1, tiép d6 bd sung phic chit 1,1'-
bis(diphenylphosphino)feroxen-paladi(IT)diclorua diclometan (50mg, 0,06mmol)
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va dung dich kali cacbonat 1M trong nuéc (1,3ml). Hon hgp phan tng nay duoc
chiéu xa trong thiét bi phan tng vi séng & 135°C trong 10 phut. Sau khi lam ngudi,
hdn hgp phan tmg duge cho vao nuwée mubdi va dung dich HCI IN; 16p nuée duge
chiét bang etyl axetat. Lép hitu co duge thu gom va lam kho bing natri sulfat khan.
Sau khi loai bo chit 1am kho va dung méi, ba duge tinh ché bang phwong phép sic
. ky silicagel, rira giai bing gradien etyl axetat:hexan (10-100%) dé tao ra 3-[3-
(dimetylsulfamoylamino)-2,6-diflo-benzoyl]-5-(5-etoxypyrazin-2-yl)-1H-
pyrolo[2,3-‘b]pyridin 37 (16mg, 10,2%). ESI [M+H+]+ = 503,0 [M-H+]-=501,1.

Vi du 10: Tinh chit cta hop chat

Trong ltc hoat tinh trc ché ctia hop chét trén kinaza Raf bit ky 1 quan trong déi
v6i hoat tinh cua ching trong qué trinh diéu tri bénh, cic hop chit dugc mé ta & day

cling thé hién céc tinh chit tdt tao ra cac ich loi khi dugc sir dung lam dugc phim.

Thir nghiém hoa tinh sinh héa va trén co s& té bao 1a da biét trong linh vuc nay,

vi dy, nhu dugc mo ta trong cong bd don PCT s6 WO 2007/002433. Vi du, chi sb ICso
thé hién hoat tinh sinh héa dugc xac dinh ddi véi sw tc ché hoat tinh kinaza B-Raf,
kinaza c-Raf-1, hodc kinaza B-Raf V600E, d6 trc ché su phosphoryl héa chit nén
peptit dugc do dudi dang ham cia ndng do hop chat. Cac hop chét duge thir nghiém

| duge pha lodng trong dimetyl sulfoxit téi ndng d6 0,1mM. Ching duge pha loang
hang loat bang tir 15ul t6i 30pl dimetyl sulfoxit vai 1an trong dia 96 13 t6i tbng cong 8
diém pha lodng, va d6i v6i mdi diém pha lodng 1pl duge thém vao mot 18 trén dia thi
nghi¢ém. Dia dugc chuin bi sao cho mdi 15 trong dia 384 15 chira 1ul hop chét trong
thé tich 10pl chira 0,1ng enzym Raf (nghia 13 kinaza bét ky trong s6 B-Raf, c-Raf-1
hodc B-Raf V600E, Upstate Biotechnology hodc dwoc didu ché bing phuwong phap ma
chuyén gia trong linh vuc nay da biét), HEPES 50mM, pH=7,0, NaCl 50mM, MgCl,
2mM, MnCl, 1mM, Tween-20 0,01%, DTT 1mM, va biotin-MEK1 100nM lam chét
nén. Phan tmg dwgc bat ddu bang cach bd sung 10ul ATP 200uM (nghia 14 ndng do
cudi ciing cia ATP bang 100uM). Sau khi & phan tng kinaza trong 45 phut & nhiét do

trong phong, dung dich 1am ngling phan tng duogc thém vao véi luong Sul/1d (Hepes
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25mM pH=7,5, EDTA 100mM, BSA 0,01% cung v&i hat cho (hat dugc bao
Sfreptavidin, Perkin Elmer), hat nhén (hat duwgc bao Protein A, Perkin Elmer), va
khang thé MEK1/2 khang phospho (CellSignal), mdi loai c¢6 ndng dd cudi cing
10pg/ml). Dia duogc U trong 3 gid ¢ nhiét d¢ trong phong va doc trén may doc
Envision (Perkin Elmer). Qua trinh phosphoryl héa Mekl tao su gén két cua khang
thé MEK1/2 khang phospho va su két hgp cua hat cho va hat nhan sao cho tin hiéu
trong quan véi hoat tinh kinaza. D3 thi tin hidu - ndng d6 hop chét duoc sir dung dé

. xac¢ dinh chi so ICso.

Hop chét duogc danh gia trong trong nhidu thir nghiém trén co s& t& bao. Vi du
dong té bao ngudi mang thé dot bién B-Raf V60OE (u hic sic t& A375, u hic sic t6
SKMEL3, va ung thu tuyén két trang COL0205), ciing nhu dong t& bao sinh u mang
B-RAF kiéu dai (ung thu tuyén két trang SW620) hoic mang thé dot bién Ras (u hic
sic t6 SKMEL2 va u hic sic td IPC298) dwoc sir dung trong cac thir nghiém nay. Céc
thir nghiém twong tu c6 thé duge sir dung dé danh gia cac dong té bao sinh u khac
mang thé dot bién Ras, bao gém, nhung khong chi gidi han &, M202, M207, M243,
M244, M296, S117, HCT116, HCT15, DLD1, MiaPaCa, A549, NCI-H23, NCI-H460,
HOP62, MDA-MB231, Hs-578T, HL60, MOLT-4, va CCRF-CEM.

Vao ngay thir nhét 1, té bao dwgc dém, sau d6 ly tim trong éng noén trong 5
phut & tbc do 1000 vong/phut. Dich nbi 1én trén duoc loai bo va té bao dugc tai tao
* huyén phu nhur sau:

SW620 (ATCC catalog # CCL-27): duoc tai tao huyén phu trong mdi trudng
Leibovitz’s L-15, L-glutamin 2mM, huyét thanh bao thai bdo 10% t&i ndng o
6X 10* té bao/ml.

A375 (ATCC catalog # CRL-1619): dwoc tai tao huyén phi trong méi trudng
Eagle dugc cai bién Dulbecco, L-glutamin 4mM, D-glucoza 4,5¢g/1, huyét thanh
bao thai bd 10% téi ndng d6 6 X 10* t& bao/ml.

COLO205 (ATCC catalog # CCL-222): dugc tai tao huyén phu trong méi
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truong RPMI 1640, L-glutamin 2mM, natri bicacbonat 1,5g/1, D-glucoza 4,5g/1,

HEPES 10mM, natri pyruvat 1,0mM, huyét thanh bao thai bd 10% t6i ndng do

6 X 10* t€ bao/ml.

SKMEL2 (ATCC catalog # HTB-68): dugc tai tao huyén phil trong méi trudng

co ban tdi thiéu Eagle, L-glutamin 2mM, natri bicacbonat 1,5g/l, axit amin

khong thiét yéu 0,1mM, natri pyruvat 1,0mM, huyét thanh bao thai bd 10% t6i

ndng d6 6 X 10* t& bao/ml.

SKMEL3 (ATCC catalog # HTB-69): dugc tai tao huyén phi trong méi trudng

McCoy’s 5A, L-glutamin 1,5mM, huyét thanh bao thai bd 15% t6i ndng dd 6 X

10* t& bao/ml.

IPC298 (DSMZ catalog # ACC 251): dwgc tai tao huyén phii trong méi trudng

RPMI 1640, L-glutamin 2mM, huyét thanh bao thai bd 10% t6i ndng d6 6 X

10* t& bao/ml.

Céc té bao duoc cho 1én dia véi lugng 50l trong mdi 15 cua dia 96 15 (Corning
3610) va u & 37°C trong CO, 5% qua dém, té bao duoc cho 1én dia t&i ndng do cudi
cung nhu sau:

SW620: 5000 t€ bao mdi 18,

A375: 2000 t& bao mdi 13.

COL0205: 2000 té bao mdi 15.

SKMEL2: 2000 té bao mdi 13.

SKMEL3: 3000 té bao mdi 18.

IPC298: 2000 t& bao mdi 18.

Vao ngay thi hai, hop chit & ndng d6 t6i da SmM dugc pha lodng hang loat &
ty 18 1:3 cho tong cong 8 diém chuin d6 véi DMSO dung lam d6i ching. Phan phan

wéc 1pl cia mbi diém pha lodng va d6i ching duoc thém vao 249ul méi trudng phat
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trién va 50pl duge thém vao 18 chira té bao, tao ra hop chat 10uM & diém néng do6 tdi

da. Céc té bao duge 1 trong 3 ngay & 37°C trong CO2 5%.

Vao ngay thr ndm, hé thir nghiém ATPlite 1 step Luminescence (Perkin Elmer
# 6016739) duge dwa t&i nhiét do trong phong cing véi giéng nubi cdy té baio.
ATPlite dugc bd sung v6i lugng 25ul vao mdi 15, lic trong 2 phit, va té bao duge 0 &
nhiét d§ trong phong trong 10 phut, sau d6 mirc phat quang dugc doc trén may doc
Safire. Mitrc d6 phat quang do duoc twong quan truc tiép véi sb lwong té bao, nhu vay

sb doc dudi dang ham cta néng do hop chét dugc sir dung dé x4c dinh chi s ICsp.

B9 1a dong té bao carxinom té bao vay biéu hién HRAS hoat héa duge tach
ra tir mo hinh gdy ung thu da & chudt nhit do DMBA/TPA gay ra (Stoler, et al. The
Journal of Cell Biology, 1993, 122(5), 1103-17). IPC-298 1a dong té bao u héc séc
td ngudi biéu hién NRAS hoat héa (Aubert, et al. International Journal of Cancer,
1993, 54(5), 784-92). Pé xac dinh liéu hop chét c6 lam cho ERK va MEK dugc
~ phosphoryl héa hay khong, cac té bao duogc cho vao dia 96 18 va dugc xir Iy bing
viéc chudn do 8 diém hop chét trong 1 gid & 37°C. Sau d6, mdi truong dugce loai
b6 va té bao dugc G v6i dung dich dém phan giai chira chit e ché proteaza va
phosphataza. ERK va MEK phosphoryl héa trong dich phéan gidi tao ra dugc phat
hién bang cach sir dung cong nghé AlphaScreen™. Dé phat hién ERK phosphoryl
hoa, dich phén giai té bao dugc G v6i hat cho duge phu streptavidin, hat nhéan IgG
khang chudt nhét, khang thé thé khang ERK1/2 biotinyl hoa, va khang thé chudt
nhit nhan biét chi ERK1/2 khi n6 dugc phosphoryl trén Thr202 va Tyr204. Khang
thé ERK1/2 biotinyl s& gin két v6i ca hat cho dugc phi streptavidin va véi ERK1/2
(ma khong chii y t6i trang thai phosphoryl hoa clia n6), va khang thé phospho-
ERK1/2 s& gin két voi hat nhan va véi ERK1/2 duge phosphoryl héa &
Thr202/Tyr204. Viée kich thich hat bing anh séng laze & 680nm tao ra oxy don,
. nhanh chéng duoc tdi trir khi cac hat qua gan. Néu ERK dugc phosphoryl héa thi

ca hai khang thé c6 thé gén két vao cling mét protein, mang hat cho va hat nhén lai
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gén nhau, tao ra tin hidu ma c6 thé duge do & 580nm. Sy phosphoryl héa MEK
dugc phat hién bing cach st dung phuong phap twong tw, chi véi khang thé truc
tiép chdng lai ca MEK1/2 va MEK1/2 ma dugc phosphoryl héa & Ser217 va
Ser221.

Hidu duoc ring két qua cua céc thir nghiém nay c6 thé thay dbi khi didu kién
thtr nghiém thay d6i. Murc @6 trc ché duge xac dinh trong céc diéu kién duoc mo ta &
day thé hién hoat tinh twong dbi cua hop chét dugc thir nghiém trong cac didu kién cu
thé dugc sir dung. Thir nghiém trén co s& té bao c6 vé phit hop dé thé hién tinh bién
thién do su phtrc tap ctia hé théng va d6 nhay ctia n6 ddi vdi cac thay ddi bat ky vé cac
didu kién thur nghiém. Nhu vdy, mdt s6 mirc do wre ché trong thtr nghiém trén co s& té
bao cho biét hop chét c6 hoat tinh (rc ché ndo d6 ddi véi cac té bao nay, trong khi dé
su khong e ché dudi ngudng ndng do cao nhit duoc thir nghiém khong nhit thiét thé
hién ring hop chét khong c6 hoat tinh @c ché 1én té bao, ma chi thé hién ring & céc
didu kién dugc thir nghiém d6 khong quan sat duge s e ché. Két qua cia cac hop
chét dugce thu nghiém va, vé co ban, khong thé hién sy @tc ché dudi néng dd cao nhét
duoc thir nghiém dugc biéu thi bang ky hiéu “- trong céc bang dudi ddy. Trong mot
vai trudng hop, cac hop chit khong duoc thir nghiém trong tit ca cac thir nghiém nay,
' holic két qua thir nghiém 13 khong hop 18, nhu dugc thé hién bing ky hiéu NA trong
cac bang dudi day.

Bang dudi ddy thé hién sb lidu cho biét hoat tinh hoat hoa té bao B-Raf
V600E va IPC-298 P-ERK, hoat tinh @c ché su phat trién té bao A375 P-ERK va
COLO205 dbi véi cac hop chét 1dy 1am vi du nhu duoe mo ta & déy:

Hop chit s6 | Hoat tinh sinh | Hoat tinh té bao | Hoat tinh té bao

hoo (- M) | (BCso, uM) | (ICs0, 1M

V600E IPC-298 P-ERK | A375 COLO0205
P-0012 <0,1 >10 <1 >1
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Hop chit s6 | Hoat tinh sinh | Hoat tinh t& bao | Hoat tinh t& bao
hoe (€0 M) | (BCso, M) | (ICso, M)
V600E IPC-298 P-ERK | A375 COLO0205

P-0013 <0,1 >10 <1 >1
P-0014 <0,1 >8 <1 <1
P-0015 <0,1 >10 <1 >1
P-0016 <0,1 NA <1 <1
P-0017 <0,1 >10 <1 >1
P-0018 <0,1 >10 <1 >1
P-0019 <0,1 >10 <1 >1
P-0020 <0,1 >10 <1 <1
P-0021 <0,1 >10 <1 <1
P-0022 <0,1 >10 <1 <1
P-0023 <0,1 >10 <1 >1
P-0024 <0,1 >10 <1 >1
P-0025 <0,1 >10 <1 <1
P-0026 >0,1 >10 >1

P-0027 <0,1 NA <1 <1
P-0028 <0,1 >10 <1 <1
P-0029 <0,1 >10 <1 <1
P-0030 <0,1 >10 <1 <1
P-0031 <0,1 >10 <1 <1
P-0032 <0,1 >10 <1 <1
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Hop chat s6 | Hoat tinh sinh | Hoat tinh té bao | Hoat tinh t& bao
hoe (ICs0, (M) | (5, vy (ICs0, uM)
V600E IPC-298 P-ERK | A375 COLO205

P-0033 <0,1 >10 <1 <1
P-0034 <0,1 >10 <1 > 1
P-0035 <0,1 >10 <1 >1
P-0036 <0,1 > 10 <1 >1
P-0037 <0,1 >10 <1 >1
P-0038 <0,1 >10 <1 > 1
P-0039 <0,1 >10 <1 >1
P-0040 <0,1 >10 <1 <1
P-0041 >0,1 > 10 >1

P-0042 <0,1 > 10 <1 <1
P-0043 <0,1 >10 <1 <1
P-0044 <0,1 >10 <1 <1
P-0045 <0,1 >10 <1 <1
P-0046 <0,1 >10 <1 <1
P-0047 <0,1 >10 <1 <1
P-0048 <0,1 >10 <1
P-0049 <0,1 >4 <1 <1
P-0050 <0,1 >10 <1 <1
P-0051 <0,1 > 10 <1 <1
P-0052 <0,1 >10 [<1 <1
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Hop chitsé |Hoat tinh sinh | Hoat tinh té bdo | Hoat tinh t& bao
hoc (ICs0, kM) | (g, v (ICs0, M)
V600E IPC-298 P-ERK | A375 COLO205

P-0053 <0,1 >10 <1 <1
P-0054 <0,1 >1 <1 >1
P-0055 <0,1 >10 <1 <1
P-0056 <0,1 >10 <1 <1
P-0057 <0,1 >10 <1 <1
P-0058 <0,1 >10 <1 <1
P-0059 <0,1 >10 <1 <1
P-0060 <0,1 >2 <1 <1
P-0061 <0,1 >10 <1 <1
P-0062 <0,1 >10 <1 <1
P-0063 <0,1 >10 <1 <1
P-0064 <0,1 > 10 <1 <1
P-0065 <0,1 <1 > 1
P-0066 <0,1 <1 <1
P-0067 <0,1 <1 >1
P-0068 <0,1

P-0069 <0,1

P-0070 >0,1 <1 >1
P-0071 >0,1 <1 >1
P-0072 > 0,1 <1 > 1
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Hop chdtsé | Hoat tinh sinh | Hoat tinh t bao | Hoat tinh té bao
hoc (ICs0, kM) | (5o, i) (ICs0, uM)
V600E IPC-298 P-ERK | A375 COLO205
P-0073 >0,1 <1 > 1
P-0074 >0,1 <1 > 1
P-0075 >0,1 <1 > 1
P-0076 <0,1 <1 <1
P-0077 <0,1 <1 <1
P-0078 <0,1 <1 > 1
P-0079 <0,1 <1 <1
P-0080 <0,1 <1 > 1
P-0081 <0,1 <1 <1
P-0082 <0,1 <1 <1
P-0083 <0,1 <1 <1
P-0084 <0,1 <1 <1
P-0085 <0,1 <1 > 1
P-0086 <0,1 <1 <1
P-0087 <0,1 <1 <1
P-0088 <0,1 <1 > 1
P-0089 <0,1 <1 > 1
P-0090 <0,1 <1 <1
P-0091 <0,1 <1 <1
P-0092 <0,1 <1 <1
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Hop chat sé | Hoat tinh sinh | Hoat tinh té bao | Hoat tinh té bao
hoe (ICso, M) | By, uM) (ICs0, M)
V600E IPC-298 P-ERK | A375 COL0205
P-0093 <0,1 <1 <1
P-0094 <0,1 <1 <1
P-0095 <0,1 <1 <1
P-0096 <0,1 <1 <1
P-0097 <0,1 <1 <1
P-0098 <0,1 <1 <1
P-0099 <0,1 <1 >1
P-0100 <0,1 <1 > 1
P-0101 <0,1 <1 >1
P-0102 <0,1 <1 > 1
P-0103 <0,1 <1 <1
P-0104 <0,1 <1 <1
P-0105 <0,1 <1 <1
P-0106 <0,1 <1 <1
P-0107 <0,1 <1 <1
P-0108 <0,1 <1 > 1
P-0109 <0,1 <1 <1
P-0235 <0,1 <1 <1
P-0236 <0,1 <1 <1
P-0237 <0,1 <1 <1
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Hop chitsé | Hoat tinh sinh | Hoat tinh t& bao Hoat tinh té bao
hoe (ICs0, (M) | (g, v (ICs0, uM)
V600E IPC-298 P-ERK | A375 COLO205
P-0238 <0,1 <1 <1
P-0239 <0,1 <1 <1
P-0240 <0,1 <1 <1
P-0241 <0,1 <1 <1
P-0242 <0,1 >1 >1
P-0243 <0,1 >1 >1
P-0244 <0,1 >1 >1
P-0245 <0,1 <1 <1
P-0246 <0,1 >1 >1
P-0247 <0,1 <1 <1
P-0248 <0,1 <1 <1
P-0249 <0,1 <1 <1
P-0251 <0,1 >1 > 1
P-0252 <0,1 <1 <1
P-0253 <0,1 > 1 > 1
P-0254 <0,1 <1 <1
P-0255 <0,1 <1 <1
P-0256 <0,1 <1 <1
P-0257 >0,1 >1
P-0258. <0,1 <1 <1
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Hop chats6 | Hoat tinh sinh | Hoat tinh t& bao | Hoat tinh t& bao
hoc (ICso, k(M) | (B, v (ICs0, uM)
V600E IPC-298 P-ERK | A375 COLO205

P-0259 <0,1 <1 <1
P-0260 <0,1 <1 <1
P-0261 <0,1 <1 <1
P-0262 <0,1 <1 <1
P-0263 <0,1 <1 <1
P-0264 <0,1 <1 <1
P-0265 <0,1 >2 <1 <1
P-0266 <0,1 <1 <1
P-0267 >0,1

P-0268 <0,1 <1 <1
P-0269 <0,1 <1 <1
P-0270 <0,1 <1 <1
P-0271 <0,1 <1 <1
P-0272 >0,1

P-0273 <1 <1
P-0274 <0,1 <1 > 1
P-0275 <0,1 <1 <1
P-0276 <0,1 <1 > 1
P-0277 >0,1 <1 <1
P-0279 <0,1 >1 <1
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Hop chit s6 | Hoat tinh sinh | Hoat tinh t& bio | Hoat tinh t& bao
hoc (ICso, kM) | (B sy, uM) (ICs0, pM)
V600E IPC-298 P-ERK | A375 COL0205

P-0280 <1 <1
P-0281 <0,1 <1 <1
P-0282 <0,1 <1 <1
P-0283 <0,1 > 1 <1
P-0284 <1 <1
P-0285 <0,1 <1 <1
P-0286 <0,1 > 1 <1
P-0287 > 4 <1 <1
P-0288 <0,1 >2 <1 <1
P-0289 <0,1 <1 <1
P-0291 > 0,1

P-0292 <1 <1
P-0293 <0,1 <1 <1
P-0294 <0,1 > 1 > 1
P-0295 <0,1 >2 <1 <1
P-0297 <0,1 > 1 > 1
P-0298 <0,1 > 1 >1
P-0299 <0,1 > 1 > 1
P-0300 <0,1 > 4 <1 > 1
P-0301 <0,1 <1 >1
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Hop chatsé | Hoat tinh sinh | Hoat tinh t& bio | Hoat tinh t& bao
hoe (ICs0, (M) | (E g, um) (ICs0, pM)
V600E [PC-298 P-ERK | A375 COLO205

P-0302 <0,1 <1 <1
P-0303 <0,1 > 1 >1
P-0304 <0,1 <1 <1
P-0305 <0,1 <1 <1
P-0306 <0,1 >1 <1
P-0307 <0,1 <1 <1
P-0308 <0,1 <1 <1
P-0309 <0,1 <1 <1
P-0310 <0,1 <1 <1
P-0311 <0,1 <1 <1
P-0312 <0,1 <1 <1
P-0313 <0,1 <1 <1
P-0314 <0,1 <1 <1
P-0315 <0,1 <1 <1
P-0316 <0,1 <1 <1
P-0317 <0,1 <1 <1
P-0318 <0,1 <1 <1
P-0319 <0,1 <1 <1
P-0320 > 0,1

P-0321 <0,1 <1 <1
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Hop chat s6 | Hoat tinh sinh | Hoat tinh t& bao Hoat tinh té bao
hoo (ICso tM) | (BCso, M) | (ACso, M)
V600E IPC-298 P-ERK | A375 COLO205

P-0322 <0,1 <1 <1
P-0324 <0,1 <1 <1
P-0325 <0,1 <1 >1
P-0326 <0,1 > 1 >1
P-0327 <0,1 <1 <1
P-0334 <0,1 >2 > 1 >1
P-0335 <0,1 <1 <1
P-0336 > 0,1 > 4

P-0337 <0,1 > 1 >1
P-0338 <0,1 <1 <1
P-0339 <0,1 <1 <1
P-0340 <0,1 <1 <1
P-0223 >0,1

P-0224 <0,1 <1 <1
P-0225 <0,1 <1 <1
P-0226 <0,1 <1 <1
P-0227 <0,1 <1 <1
P-0228 <0,1 <1 <1
P-0229 <0,1 <1 <1
P-0230 <0,1 <1 <1
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Hop chit s6 | Hoat tinh sinh | Hoat tinh t& bao Hoat tinh té bao
hoe (ICso, kM) | (B0, uM) (ICs0, tM)
V600E [PC-298 P-ERK | A375 COLO205
P-0231 <0,1 <1 <1
P-0232 <0,1 <1 <1
P-0233 <0,1 > 1 > 1
P-0117 >0,1 >1 >1
P-0116 <0,1 <1 <1
P-0115 <0,1 <1 <1
P-0114 <0,1 <1 <1
P-0113 <0,1 <1 <1
P-0112 <0,1 <1 <1
P-0111 <0,1 <1 <1
P-0110 <0,1 <1 <1

Béang dudi day thé hién sb liéu hoat tinh hoat héa té bao IPC-298 P-ERK,
hoat tinh wrc ché sy phét trién té bao A375 P-ERK va COLO205 dbi véi mot sb
hop chét 14y 1am vi du da biét trong linh vuc nay.

Hop chét Hoat tinh té bio | Hoat tinh té bao
(ECso uM) (ICso uM)
IPC-298 P- A375 | COLO205
ERK

N-[3-(5-clo-1H-pyrolo[2,3-b]pyridin-3- <0,5 <0,8 | <1

cacbonyl)-2,4-diflo-phenyl]propan-1-

sulfonamit

N-[2,4-diflo-3-[5-(2-metoxypyrimidin-5-yl)- <0,5 <0,5 | <1

1H-pyrolo[2,3-b]pyridin-3-cacbonyl]phenyl]-
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2-flo-benzensulfonamit

N-[2,4-diflo-3-[5-(2-metoxypyrimidin-5-yl)- <1 <0,5 |<1
1H-pyrolo[2,3-b]pyridin-3-cacbonyl]phenyl]-
2,5-diflo-benzensulfonamit

Tinh chét dugc dong hoc cia hop chit (ké ca dang ran hodc ché phim bét ky
cua no) dugc danh gia & chudt Sprague Dawley duc hodc cho Beagle duc. Chudt duge
cho str dung hop chat hing ngay hoic bing cach tiém trong tinh mach bang céach st
dung dng thong déng mach canh dwoc ciy bang cach phau thudt hodc qua duong
miéng (PO). M>di hop chit duoc didu ché dudi dang dung dich gbc 20mg/ml trong
dimety] sulfoxit, ma dugc pha lodng tiép dé tao ra nguyén liéu dinh lugng c6 ndng do
can thiét cho ché pham ding qua dudng tinh mach hodc qua dudng miéng. DPé su
dyng qua dudng tinh mach, nguyén liéu sir dung dugc pha lodng vao hdn hop Solutol
®:etanol:nude (1:1:8). Pé sir dung qua duong miéng, nguyén liéu s dung duogc pha
lodng vao metylxenluloza 1%. O dang hop (hodc mdi hop chit, dang ran ctia nd hoac
ché phdm cia n6 duge st dung riéng ré&), hop chét dugc pha lodng v6i ndng do
- 0,5mg/ml mdi hop dé sir dung trong tinh mach va 0,4mg/ml mdi hop dé st dung qua
dudng miéng va cho st dung 1an lwot & ham lwong Img/kg (2ml/kg) hodc 2mg/kg
(5ml/kg). D6i voi dong vat duge sir dung hop chét trong tinh mach, miu m4u tinh
mach dudi dugc thu hdi cling v&i chét chéng dong lithi heparin tai cac thoi diém 5, 15,
30, va 60 phut va 4, 8, va 24 gid sau khi st dyng mdi ngay. Dbi v6i dong vat duoc st
dung hop chit qua dwong miéng, mau mau tinh mach dudi dwoc thu hdi cling v&i chit
chéng déng lithi heparin tai céc thoi didm 30 phut, 1, 2, 4, 8 va 24 gi¢ sau khi st dung
mdi ngay. Ché dugc cho sir dung hing ngay vién nang dung qua dudng miéng trong
ché pham thich hop ¢ ndng d6 50mg/ml. MAu mau tinh mach diu duge thu hdi cung
v6i chit chdng dong lithi heparin & cac thoi didm 30 phit, 1, 2, 4, 8 va 24 gi sau khi
st dung mdi ngdy. Toan bd cac mau duge xir Iy trong huyét thanh va lam dong lanh
cho 1an phan tich sau d6 ciia m&i hgp chit bing phép phan tich LC/MS/MS. Mic
huyét thanh dudi dang ham cta thoi gian dugc v& dd thi dé danh gia AUC

* (ng*gid/ml). Tét hon, néu hop chét theo sang ché thé hién tinh chit duoc dong hoc
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dugc cai thién so v6i cdc hop chat da dugc mé ta trude dy, nghia 13, vé co ban, chiung
c6 mot hodc nhi€u gia tri AUC, Cmax va nira doi cao hon so vdi céc gid tri tuong (g

ctia cac hop chat di dwoc mé ta trude day.

Chuyén gia trong linh vuc nay dé dang hi€u dugc ring sang ché duoc 1am cho
thich hop dé thu dugc céc két qua va loi ich da néu, ciing nhu céc két qua va lgi ich von
- ¢6 & day. Cic phuong phép, bién thé va t6 hop duge mo t& & day duéi dang dai dién
hién tai clia cdc phuong dn dugc vu tién 1a vi du minh hoa va khong duge du dinh 1am
gi6i han pham vi bdo hg ctia sdng ché. Céc thay d6i & day va céc st dung khac s& xay
ra doi véi chuyén gia trong linh vyc nay ciling thugc tinh than clia séng ché, dugc x4c
dinh bdi pham vi ctia yéu cdu bao ho.

Trong ltic séng ché dugc md ta bing cach tham khao cac phuong 4n cuy thé,
hién nhién 1a cac phuong 4n va bién thé khéc c6 thé duge tao ra béi chuyén gia
trong linh vuc ndy ma khong di tréch khéi tinh than va pham vi bao ho thuc ctia
séng ché.

Ngoai ra, trong d6 céc ddu hiéu hoac khia canh clia sdng ché dugc mo ta theo
cdc thuat nglt cia nhém Markush hoac céc nhém khéc, chuyén gia trong linh vuc nay
s€ nhan thdy rang sang ché ciing dugc mo ta bing céch dé theo cac thuat ngit ctia thanh
~ vién riéng r€ bt ky hodc nhém phu ctia céc thanh vién clia nhém Markush hodc nhém
khéc.

Hon nita, n€u khong duoc chi ra theo nghia ngugc lai, khi céc gid tri s6 khac
dugc thé hién d6i v6i céc phuong 4n, phuong 4n b sung dugc mo ta bing cach lay 2
gid tri khdc nhau bat ky dudi dang di€ém két thic cia mot khodng. Cic khoang nay

cling thudc pham vi bao hd ctia sdng ché dugc mo ta.
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YEU CAUBAO HQ

1. Hop chét c6 cong thic (Ig-2):

trong d6 R 1a xyclopropyl;

Y? 1a H, halogen, CN, Ci.salkyl, Ci.salkoxy, Cishaloalkyl, Ci.¢haloalkoxy, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, Cs.gxycloalkyl-Co.4 alkyl hodc (R?)(R*)N-, trong
d6 mdi R? va R3 doc 1ap dugc chon tir nhém bao gdbm H,Cisalkyl, Crsalkoxy, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, Cs.gxycloalkyl-Co.salkyl, heteroxycloalkyl va
heteroxycloalkyl-Ci.4alkyl; hodc R? va R3 cling v6i nguyén tir nito ma chiing gin vao
tao thanh vong c6 tir ba dén tam canh c6 tir 0 dén 2 nguyén tir khac loai bd sung lam
thanh phan vong duoc chon tir N, O hoic S; trong d6 Y2 tly ¥ dugc thé bang tir mot

dén ba nhom doc 1ap duoc chon tir RS;
Q duoc chon tir H, F, Cl hoac CHs;

R 1a Crsalkyl, Cs.gxycloalkyl, Cs.gxycloalkylalkyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl hodc R®;

chi s0 dudi m 13 s0 nguyén nam trong khoang tir 0 dén 3;
chi s6 duéi n 1a s6 nguyén nam trong khoang tir 1 dén 5; va

R® duogc chon tir nhém bao gém halogen, -CH=CH,, -CN, -OH, -NH3, -NO3, -
C(O)OH, -C(S)OH, -C(O)NHa, -C(S)NHa, -S(0)2 NHa, -NHC(O)NHa, -NHC(S)NHa,
-NHS(0):NH3, -C(NH)NHa, -ORf, -SRf, -OC(O)Rf, -OC(S)Rf, -C(O)Rf, -C(S)R, -
C(O)ORf, -C(S)OR!, -S(O)Rf, -S(O)Rf, -C(O)NHRf, -C(S)NHRf, -C(O)NRR', -
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C(S)NR'R!, -S(0),NHR', -S(0),NR'R!, -C(NH)NHR, -C(NH)NRR, -NHC(O)R,
NHC(S)R!, -NRIC(O)R!, -NRIC(S)R, -NHS(O):R!, -NRS(O):Rf, -NHC(O)NHR?,
NHC(S)NHR!, -NR'C(O)NH,, -NRIC(S)NHa, -NRIC(O)NHR!, -NR'C(S)NHR!,
NHC(O)NR'R', -NHC(S)NR'RY, -NRIC(O)NR'RY, -NRIC(S)NR'R!, -NHS(O);NHR',
NR'S(0),NH,, -NRS(0),NHR, -NHS(O),NR'Rf, -NRS(0),NR'R!, -NHR, -NRRf va
Rf, trong d6 Rf1a Ci.alkyl hoic aryl;

trong d6 xycloalkyl tw n6 hozc 12 mét phan cia phan tir thé khac, chi hé vong
cacbon mdt vong, hai vong hodc ba vong no hoac khong no, khong thom cé 3-8 thanh

phan vong; va

heteroxycloalkyl chi nhém xycloalkyl no hodc khong no khong thom chia tir
mot dén nam nguyén ti khac loai dugce chon tir N, O, va S, trong d6 nguyén tir nito va
lwu huynh tlly ¥ duge oxy hoéa, va (céc) nguyén tir nito tily ¥ dugc thé bbn bac, cac
nguyén tt vong con lai 1a C, trong d6 mét hodc hai nguyén tir C c6 thé tiy y duoc thay

thé bang cacbonyl;

hodc mudi dugc dung, hydrat, solvat, chét déng phan lap thé, hodc hdn hop cla

céc chat ddng phan 1ap thé cta ching.

2. Hop chét theo diém 1, trong d6 R!! 1a halogen, Ci.salkyoxycacbonyl, Ci.alkyl, Ci.
salkyl-(CO)NH- hoiic Ci.salkyl-(CO)(Cy-alkyl)N-.

3. Hop chét theo diém 1 hoic 2, trong d6 Q 1a H hodc F.

4. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 3, trong d6 Y2 1a H.

5. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 4, trong d6nla2,vam1a 0, 1

hodc 2.

6. Hop chét theo diém bét ky trong s cac diém tir 1 dén 5, dwoc chon tir:

-265-



24113

<]\rN 0
[ Q [\
\\ N

N—S—
=z I N\ F H \\0
N
H

(P-0048),

H (P-0241),
(P-0288),
H
LpF HP
NS N-—
z 2~
< |
V)\ o © "QF
(P-0339),
oF
QA H\(P
z | c?:o
v* ©
(P-0289),

g
%\\N | o o 'QF
(P-0327), va

(P-0338)

hodc muoi duge dung ciia nd.
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7. Hop chét theo diém 6, trong d6 hop chét nay la:

<]\/N 0
N (0]
Nl D
ANF
NS

N
N
N" H

(P-0048)
hodc mubi duge dung cua no.

8. Hop chét theo diém 6, trong d6 hop chét nay 1a:

F
(o}
TR0
(P-0241)

hodc mudi dugc dung ctia no.

9. Hop chét theo diém 6, trong d6 hop chit nay la:

H dF
~ AR ¥ Nl
v*\ l °
o
(P-0288)

hodc muoi dugc dung cia no.

10. Hop chét theo diém 6, trong d6 hop chét nay 1a:

H
‘e
M2 HP

V/L\ I o N:?"QF

(P-0339)
hodc mubi duge dung cia no.

11. Hop chét theo diém 6, trong d6 hop chit nay la:
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hoac mubi dugc dung ctia no.

12. Hop chét theo diém 6, trong d6 hop chét nay la:

(P-0327)
hodc mudi duge dung cua no.

13. Hop chét theo diém 6, trong d6 hop chét nay la:

(P-0338)
hodc mudi duge dung cuda nd.

14. Dugc phdm chira hop chét theo diém bt ky trong s6 cac diém tir 1 dén 13, hodc

mubi dugc dung cuia no, va td dugc hodc chat mang dugc dung.

15. Dugc phim theo diém 14, con chua chét didu tri khac duoc chon tir nhém bao gdém
chét alkyl hoa, bao gém, nhung khong gidi han &, adozelesin, altretamin, bendamustin,
bizelesin, busulfan, carboplatin, carboquon, carmofur, carmustin, chlorambucil,
cisplatin, xyclophosphamit, dacarbazin, estramustin, etogluxid, fotemustin, hepsulfam,

ifosfamit, improsulfan, irofulven, lomustin, mannosulfan, mecloetamin, melphalan,
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mitobronitol, nedaplatin, nimustin, oxaliplatin, piposulfan, prednimustin, procarbazin,
ranimustin, satraplatin, semustin, streptozoxin, temozolomit, thiotepa, treosulfan,
triaziquon, trietylenmelamin, triplatin tetranitrat, trofosphamit, va uramustin; chét
khang sinh, bao gdm, nhung khong giéi han &, aclarubixin, amrubixin, bleomyxin,
dactinomyxin, daunorubixin, doxorubixin, elsamitruxin, epirubixin, idarubixin,
menogaril, mitomyxin, neocarzinostatin, pentostatin, pirarubixin, plicamyxin,
valrubixin, va zorubixin; chat chdng chuyén héa, bao gdm, nhung khong gidi han ¢,
aminopterin, azaxitidin, azathioprin, capexitabin, cladribin, clofarabin, xytarabin,
dexitabin, floxuridin, fludarabin, 5-fluoruraxil, gemxitabin, hydroxyure,
mercaptopurin, methotrexat, nelarabin, pemetrexed, azathioprin, raltitrexed, tegafur-
uraxil, thioguanin, trimethoprim, trimetrexat, va vidarabin; chét tri liéu mién dich, bao
gdm, nhung khong giéi han &, alemtuzumab, bevacizumab, cetuximab, galiximab,
gemtuzumab, panitumumab, pertuzumab, rituximab, tositumomab, trastuzumab, 90 Y
ibritumomab tiuxetan, ipilimumab, va tremelimumab; hormon hodc chét ddi khéng
hormon, bao gbm, nhung khong giéi han &, anastrozol, androgen, buserelin,
diethylstilbestrol, exemestan, flutamit, fulvestrant, goserelin, idoxifen, letrozol,
leuprolit, magestrol, raloxifen, tamoxifen, va toremifen; taxan, bao gE‘)m, nhung khong
gi6i han &, DJ-927, docetaxel, TPI 287, larotaxel, ortataxel, paclitaxel, DHA-
paclitaxel, va tesetaxel; retinoit, bao gém, nhung khong giéi han ¢, alitretinoin,
bexaroten, fenretinit, isotretinoin, va tretinoin; alkaloit, bao gdm, nhung khong gi6i
han &, demecolxin, homoharringtonin, vinblastin, vincristin, vindesin, vinflunin, va
vinorelbin; chit chéng hinh thanh mach, bao gdm, nhung khong gi6i han &, AE-941
(GW786034, Neovastat), ABT-510, 2-metoxyestradiol, lenalidomit, va thalidomit;
chét trc ché topoisomeraza, bao gdm, nhung khong gi6i han &, amsacrin, belotecan,
edotecarin, etoposit, etoposit phosphat, exatecan, irinotecan (ciing 1a chét chuyén héa
cd hoat tinh SN-38 (7-etyl-10-hydroxy-camptothexin)), lucanthon, mitoxantron,
pixantron, rubitecan, teniposit, topotecan, va 9-aminocamptothexin; chit wc ché
kinaza, bao gdm, nhung khéng giéi han &, axitinib (AG 013736), dasatinib (BMS

354825), erlotinib, gefitinib, flavopiridol, imatinib mesylat, lapatinib, motesanib
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diphosphat (AMG 706), nilotinib (AMN107), seliciclib, sorafenib, sunitinib malat,
AEE-788, BMS'-599626, UCN-01 (7-hydroxystaurosporin), va vatalanib; chét trc ché
su tai nap tin hiéu dich bao gdm, nhung khéng gi6i han & bortezomib, geldanamyxin,
va rapamyxin; chit cai bién dap ung sinh hoc, bao gdm, nhung khong gi6i han &,
imiquimod, interferon-o, va interleukin-2; va cac chat hoa tri liéu khac, bao g@)m,
nhung khong giéi han & 3-AP (3-amino-2-carboxyaldehyt thiosemicarbazon),
altrasentan, aminoglutethimit, anagrelit, asparaginaza, bryostatin-1, xilengitit,
elesclomol, eribulin mesylat (E7389), ixabepilon, lonidamin, masoprocol,
mitoguanazon, oblimersen, sulindac, testolacton, tiazofurin, chit ¢c ché mTOR (vi du
temsirolimus, everolimus, deforolimus), chét tc ché PI3K (vi du BEZ235, GDC-0941,
XL147, XL765), chat Grc ché Cdk4 (vi du PD-332991), chit trc ché Akt, chét uc ché
Hsp90 (vi du tanespimyxin) va chét (rc ché farnesyltransferaza (vi du tipifarnib); chét
tc ché MEK (vi du, AS703026, AZD6244 (selumetinib), AZD8330, BIX02188,
CI1040 (PD184352), D-87503, GSK1120212 (JTP-74057), PD0325901, PD318088,
PD98059, PDEA119 (BAY 869766), TAK-733).

16. Kit chira hop chit theo diém bét ky trong s6 cac diém tir 1 dén 13, hodc mubi duoc

dung ctia no.
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