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@D

va/hodc mudi dugc dung cua no, trong d6 hgp chét nay thich hop dé diéu trj va/hoic ngan
ngira roi loan do thy thé tyrosin kinaza Axl gy ra, bao goém ung thu va sy di can khdi u
nguyén phat, va sang ché ciing dé cap dén dugc phim chuta it nhat mot hop chat 1-N-
heteroxyclic-2-carboxamit ndy va/hodc mudi dugc dung ciia né.
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Linh vire ky thuit dwoc dé cap

Sang ché d& cap dén hop chit 1-N-heteroxyclic-2-carboxamit trc ché phan ho thu
thé tyrosin kinaza Axl, bao gdm Axl, Mer va Tyro3. Hop chét theo sang ché thich hop dé
diéu tri hodc ngin ngira rbi loan lién quan dén, di kém hoic do su cudng chirc nang cia
thu thé thudc ho Axl. Hop chét theo sang ché ciing thich hop dé diéu tri réi loan tdng
sinh qué mirc, nhu ung thu, cu thé 1a ung thu di cin. Sang ché ciing dé cap .dén dugc

phim chtta hop chét nay va/hoic mubi duoc dung cia no.
Tinh trang k§ thuit ciia sing ché

Thu thé tyrosin kinaza (receptor tyrosine kinase - RTK) 14 c4c thu thé bé mit té
bao, truyén tin hidu tir moi truong ngoai bao dé kiém soat su phat trién, biét hoa va song
sot cia té bao. Sy biéu hién khong duge didu hoa cua protein kinaza bai su khuyét doan
gen, -dot bién gen hoic -khuyéch dai gen dugc phét hién 13 quan trong ddi véi su hinh
thanh va tién trién khéi u, bao gém su tang sinh, -séng sot, -di dong va -xam nhap té bao
ung thu cling nhu sy tao mach khdi u va khang hoéa tri liéu. Nho viée hiéu rd vai trd quan
trong cua chung, cac protein kinaza la cac dich quan trong d6i véi cac phuong thirc chira
bénh méi, cu thé 1a dbi voi bénh ung thu (Hananhan et al., 2000; Blume-Jensen et al.,
2001).

Axl 12 thanh vién thudc ho thu thé TAM (Tyro-Axl-Mer) tyrosin kinaza. Ho nay
dugc ddc trung béi viing ngoai bao, bao gdm hai viing giéng globulin mién dich tiép theo
1a hai ving giéng fibronectin typ 3. Viéc hoat hoa phan ho Axl ciia RTK xuét hién boi
phdi tir protein ciing ho ctia n6, phdi tir dic hidu dimg phat trién 6 (Gas6). Ai luc cia
Gas6 1a cao nhét dbi véi Axl, tiép theo 1a Tyro3, ve‘llcuéi cung la Mer, va do d6 hoat hoa
ba protein nay & cdc muc khic nhau. Gas6 1a thanh vién ctia ho phu thudc vitamin K va
thé hién sy tuong ddng trinh tu 43% va cung c6 td chirc vung nhu protein S, 1a protein
huyét thanh (Hafizi et al., 2006).

Axl duge biéu hién khip noi & cdc murc thap va cé thé phat hién dugce ¢ nhidu co

quan khéac nhau. Cac ki€u bi€éu hién cia hai ho thanh vién con lai 1a khac véi kiéu biéu
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hién ctia Axl. Su bidu hién cua Tyro3 chu yéu 1a trong nfio va hé than kinh trung wong
(CNS- (central nervous system), trong khi sy biéu hién ciia Mer hiu nhu chi ¢é & dong

don bao (Rescigno et al. 1991, Mark et al., 1994, Graham et al., 1994).

Thu thé tyrosin kinaza thudc ho TAM diéu hoa chudi da dang dap tng té bao, bao
gbm sy sdng sét té bao, su tdng sinh, sy di chuyén va sy bam dinh té bao (Hafizi et al.,
2006). Viéc truyén tin hiéu cia thu th8 TAM di cho thdy 1a diéu hoa sy én dinh ndi mo
co tron cua mach (Korshunov et al., 2007), chirc ning tiéu cAu, su 6n dinh huyét khdi
(Angelillo-Scherrer et al., 2001; Gould et al., 2005), va su tao héng cu (Angelillo-
Scherrer et al., 2008). Hon thé nita, thu thé TAM lién quan dén viéc kiém soat su séng
s6t cia té bao than kinh dém it gai (Shankar et al., 2006) va diéu hoa chuc ning huy cbt
bao (Katagiri et al., 2001). Thu thé TAM déng vai trd chii chdt trong mién dich bdm sinh
(Lemke et al., 2008) va trong qua trinh viém (Sharif et al., 2006; Rothlin et al., 2007). Ho
TAM xtc tién sy thuc bao cla cic té bao chét theo chwong trinh (Prasas et al., 2006) va
kich thich su biét héa cac té bao giét tr nhién (Pafk et al., 2009; Caraux et al., 2006).
Viéc hoat hoa Axl duoc két ndi véi mot sb qua trinh truyén tin hiéu, bao g@)m qua trinh
truyén tin hiéu Akt, MAP kinaza, NF-kB, STAT va cac qua trinh truyén tin hiéu khac
(Hafizi et al., 2006).

Su biéu hién Axl cao dugc thdy & nhidu khéi u cua ngudi (Berclaz et al., 2001;
Craven et al., 1995; Shieh et al., 2005; Sun et al., 2004; Green et al., 2006; Ito et al.,
1999) va lién quan dn tinh trang va su tién trién cua khéi u & nguodi bénh ung thu
(Gjerdrum et al., 2010; Sawabu et al., 2007; Green et al., 2006; Shieh et al., 2005; Sun et
al., 2003).

Bian chit ky thuit cia sang ché

Muc dich cia sang ché la dé xudt hop chét 1-N-heteroxyclic-2-carboxamit
va/hodc mudi dugce dung ctia n6 ma c6 thé dugc st dung 1am duoc chét, cu thé 1a d¢é didu
tri bénh ting sinh t& bao nhu bénh ung thu, va cac duoc phdm chua it nhét mdt trong sd
c4c dugc chit nay va/hodc mudi dugce dung ctia chl'nig.

Hop chét theo sang ché 1a cac chét tc ché hiéu qua céc thu thé RTK thudc ho
TAM va do dé6 thich hop dé diéu tri cac r6i loan lién quan dén, di kém hodc do su cuong
chttc nang cla cac thu thé RTK thudc ho TAM gdy ra, va do d6 ¢ tac dung lén sy séng

sét t€ bao, su ting sinh, ty tiéu, sy 6n dinh ndi md co tron cta mach, di chuyén, bam
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dinh, tao mach, ket cum ti€u cau, on dinh huyét khdi, tao hong cau, song sét té bao than
kinh dém it gai, chtrc nang hiy cot bao, mién dich bam sinh, gy viém, su thuc bao cia

té bao chét theo churong trinh va/hodc biét héa té bao giét tu nhién.

Sang ché d& xuét 1-N-cc chit (e ché hidu qué thu thé tyrosin kinaza Axl thich
hop dé didu tri rdi loan tdng sinh qua mc lién quan dén, di kém hodc do su cudng chirc
ning cia thu thé tyrosin kinaza Axl gdy ra, cu thé 14 cac rdi loan tdng sinh qua muc do
thu thé tyrosin kinaza Axl gdy ra. Hop chat theo sang ché c6 kha ning e ché sy ting
sinh té bao va do d6 thich hop dé diéu tri va/hodic ngin ngira céc rbi loan ting sinh qua
muc do thu thé tyrosin kinaza AxI gy ra, cu thé 1a céc rbi loan duoc chon tir nhom bao
gdém bénh ung thu va sy di can khéi u nguyén phat. Theo mt phuong an duogc wu tién
ctia sang ché, r6i loan do thu thé tyrosin kinaza Axl gy ra dugc két hop v6i su biéu hién
qué muc va/hodc ting hoat dong cua thyu thé tyrosin kinaza Axl, vi du ting mirc d0 tu
phosphoryl héa so v6i mod thong thuong. Cac rdi loan nay ¢ thé dugc chon tir bénh ung
thu v, bénh ung thu dai trang, bénh ung thu tuyén tién liét, bénh ung thu phéi, bénh ung
thu da day, bénh ung thu budng trimg, bénh ung thu biéu md ndi mac tr cung, bénh ung
thu than, bénh ung thu té bao gan, bénh ung thu tuyén giap, bénh ung thu tir cung, bénh
ung thu thuc quan, bénh ung thu té bao vay, bénh bach cdu, sacom xuong, u melanin, u
nguyén bao x6p va u nguyén bao than kinh. Theo mot phuong 4n dic biét wu tién, cac rdi
loan nay dugc chon tir bénh ung thu vii, u nguyén bao xép, bénh ung thu than, bénh ung
thu phdi té bao khéng nhé (NSCLC), va u melanin. Hop chét theo sang ché cling thich
hop dé ngan ngira va/hodic diéu tri cac réi loan tdng sinh qua mirc khac, cu thé 1a rdi loan

tang sinh qué mirc lanh tinh nhu ting san tuyén tién 1iét lanh tinh.

Céc vi du vé cac rbi loan két hop vai, kém theo va/hodc do su cuong chirc ning
Axl gy ra 1a bénh bach cau nguyén bao lympho cép tinh, bénh bach ciu ty bao cép
tinh, caxinom vo tuyén thuong than - than, bénh ung thu do AIDS, u lympho do AIDS,
bénh ung thu hiu mon, bénh ung thu phin phuy, u té bao hinh sao, khéi u dang quai
thai/hinh gy khéng dién hinh, bénh ung thu biéu mod té bao day, bénh ung thu éng dan
mét, bénh ung thu bang quang, bénh ung thu xwong, sacom xwong va u md bao sgi 4c
tinh, u than kinh dém than ndo, u ndo, khdi u dang quai thai/hinh gdy khong dién hinh &
hé than kinh trung wong, u té bao hinh sao, u so hiu, u nguyén bao mang ndo thit, u té
bao mang, u nguyén tiy bao, bénh ung thu biéu mé thin kinh phoi, khéi u nhu mé hinh

tuyén ting biét hoa trung gian, u ngoai bi than kinh nguyén phat trén 1éu va u nguyén bao
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tuyén tiing, u ndo va tiy sdng, bénh ung thu v, khdi u phé quéan, u lympho Burkitt, khdi
u caxinoit, bénh ung thu duong da day rudt, u lympho hé than kinh trung uvong (central
nervous system lymphoma - CNS), bénh ung thu ¢ tir cung, u nguyén sdng, bénh bach
cau té bao lympho man tinh, bénh bach ciu tao nén & tiy xuong man tinh, cac rdi loan
tang sinh tiy man tinh, bénh ung thu dai trang, bénh ung thu truc trang, u so hiu, u
lympho té bao T & da, u sui dang ném, hdi chimg Sézary, bénh ung thu biéu mo ndi mac
t cung, u nguyén bao mang ndo thét, u t& bao mang, bénh ung thu thuc quan, u nguyén
bao no ron thin kinh cam giac, khédi u ho sacém Ewing, khéi u t& bao mim ngoai so,
khéi u té bao mam ngoai tuyén sinh duc, bénh ung thu 6ng dén mat ngoai gan, u melanin
trong mét, u nguyén bio vong mac, bénh ung thu tai mat, bénh ung thu da day, khéi u
caxinoit duong da day rudt, u moé dém dudng da day rudt (nguyén nhén chinh), khdi u té
bao m6 dém duong da day rudt, khéi u t& bao mim ngoai so, khéi u t& bao mim ngoai
tuyén sinh duc, khéi u té bao mdm budng trimng, khdi u 14 nudi do thai nghén, u than kinh
dém, bénh bach cau té bao 16ng toc, bénh ung thu diu va cd, bénh ung thu tim, bénh ung
thu t& bao gan (gan), md bao huyét, u lympho Hodgkin, bénh ung thu hiu hong, u
melanin trong mét, khdi u té bao tidu dao tuy (ndi tiét tuy), sacom Kaposi, bénh ung thu
té bao than, bénh ung thu than, mo bao huyét té bao Langerhans, bénh ung thu thanh
quan, bénh bach ciu nguyén bao lympho cip tinh, bénh bach ciu tily bao cép tinh, bénh
bach céu té bao lympho man tinh, bénh bach ciu tao nén & tuy xuwong man tinh, bénh
bach ciu, bénh ung thu moi va khoang miéng, bénh ung thu gan, bénh ung thu phdi,
bénh ung thur phéi té bao khéng nho, bénh ung thu phdi té bao nho, u lympho do AIDS, u
lympho Burkitt, (u lympho té bao T & da, u lympho Hodgkin, u lympho khéng Hodgkin,
u lympho hé than kinh trung wong tién phat, macroglobulin-huyét, u mé bao soi 4c tinh &
Xuong va sacdm xwong, u nguyén tiy bao, bénh ung thu biéu méd thin kinh phoi, u
melanin, u melanin trong mat (mét), caxinom té bao Merkel, u trung biéu mo, bénh ung
thu biéu mo t€ bao vay ving cb di can khong r5 ngudn gbe, bénh ung thu miéng, hoi
chting tao u da ndi tiét, tan tao da u tiy/tuong bao, hoi ching loan san tdy, tin tao loan
san tly/ting sinh tiy, bénh bach cdu tao nén & tuy >.<u0ng, bénh bach cdu tiy bao, u tiy
(da), cac rdi loan tang sinh tuy, khoang mili va ung thu quanh mili, bénh ung thu mii
hong, u nguyén bao thin kinh, u lympho khong Hodgkin, bénh ung thu phdi té bao
khong nho, bénh ung thu miéng, bénh ung thu khoang miéng, bénh ung thu khoang

mi¢ng, sacOm xuong va u mo bao soi 4c tinh 6 xwong, bénh ung thu budng trimg, bénh
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ung thu biéu mé budng trimg, khdi u té bao mim budng trang, khdi u budng trimg kha
ning 4c tinh thip, bénh ung thu tuy, bénh u nhu, bénh ung thu tuyén cén giap, bénh ung
thu dwong vat, bénh ung thu hdu, u nguyén bao tuyén ting va u ngoai bi thin kinh
nguyén phat trén 18u, khéi u tuyén yén, tan tao tuwong bao/da u tiy, u nguyén bao mang
phéi - phdi, ung thu v va thai nghén, bénh ung thu tuyén tién liét, bénh ung thu truc
trang, bénh ung thu té bao than (than), bénh ung thu t€ bao chuyén tiép, bénh ung thu
dudng ho hip, u nguyén bao vong mac, sacdm co van, bénh ung thu tuyén nude bot,
sacOm, sacom Ewing, sacom Kaposi, sacom tir cung, bénh ung thu da khong u melanin,
bénh ung thu da u melanin, da caxinom, bénh ung thu phdi té bao nhé, bénh ung thu rudt
non, sacém mo mém, bénh ung thu biéu mé té bao vay, bénh ung thu biéu mo té bao vay
viing cd, bénh ung thu da day, u ngoai bi than kinh nguyén phat trén 1u, u lympho té bao
T, bénh ung thu tinh hoan, bénh ung thu hau, u tuyén trc va ung thu biéu mo tuyén trc,
bénh ung thu tuyén giap, bénh ung thu t& bao chuyén tiép than chau hong va ni€u quan,
khdi u 14 nudi, bénh ung thu thoi ky thai nghén, bénh ung thu chdu hong niéu quéan va
than, bénh ung thu t€ bao chuyén tiép, bénh ung thu niéu dao, bénh ung thu tir cung,
bénh ung thu biéu m6 ndi mac tir cung, sacOm tir cung, bénh ung thu 4m dao, bénh ung

thu 4am ho, macroglobulin-huyét Waldenstrom va u Wilms.

Tét hon 13, cac rbi loan do thu thé tyrosin kinaza Axl gy ra dugc chon tir bénh
ung thu biéu mo tuyén, u melanin mang mach, bénh bach ciu cép, u than kinh thanh
quan, bénh ung thu biéu mo thé nang, bénh ung thu biéu md héu moén, u bao hinh sao,
bénh ung thu biéu mé t& bao day, bénh ung thu tuyén tuy, u xo0, bénh ung thu bang
quang, bénh ung thu biéu mé phé quan, bénh ung thu v, u lympho thé Burkitt, bénh ung
thu thé van, bénh ung thu biéu mo nguyén phat khong rd nguyén nhan, bénh ung thu dai
trang, bénh ung thu rudt non, khdi u & rudt non, bénh ung thu buéng trirng, bénh ung thu
biéu mo nodi mac tr cung, u mang nao thét, céac bénh ung thu biéu mo, u Ewing, khdi u
duong da day rudt, bénh ung thu duong da day rudt, bénh ung thu tdi mat, bénh ung thu
biéu mo tai mat, bénh ung thu tr cung, bénh ung thu ¢ tir cung, u nguyén bao dém, u co
quan sinh dyc nit, u tai miii hong, u budu & mau va co quan tao méau, bénh bach ciu té
bao 16ng, bénh ung thu niéu dao, bénh ung thu da,l bénh ung thu biu tinh hoan, u nio,
bénh ung thu ndo di can, bénh ung thu tinh hoan, u tuyén yén, u té bao ua bac, Kaposi
sarcoma, bénh ung thu thanh quan, khéi u té bao mam, bénh ung thu xuong, bénh ung

thu bieu md dai trang, khoi u ¢ dau va co, bénh ung thu biéu md dai trang, u so hau, bénh
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ung thu miéng, bénh ung thu hé than kinh trung wong, bénh ung thu gan, bénh ung thu
gan di cin, bénh bach cdu, u mi mit, bénh ung thu phdi, bénh ung thu hach, u lympho,
bénh ung thu da day, u melanin 4c tinh, u tdng sinh ac tinh, u ac tinh & duong tiéu hoa,
bénh ung thu biéu mé vi, bénh ung thu truc trang, u nguyén bao tiy, u melanin, u mang
ndo, bénh Hodgkin, u sui dang ndm, bénh ung thu miii, u thin kinh, u nguyén bao than
kinh, bénh ung thu than, bénh ung thu biéu mé té bao than, u lympho khong Hodgkin, u
thdn kinh dém it nhanh, bénh ung thu biéu mé thuc quan, bénh ung thu biéu mé tiéu
xwong va ung thu biéu mo tao xuong, u xwong 4c tinh, bénh ung thu biéu mo budng
tring, bénh ung thu biéu mo tuyén tuy, bénh ung thu dwong vat, u tuong bao, bénh ung
thu tuyén tién liét, bénh ung thu hiu, bénh ung thu biéu md truc trang, u nguyén bao
vOng mac, bénh ung thu 4m dao, bénh ung thu biéu md tuyén giap, bénh Schneeberger,
bénh ung thu thyc quan, bénh ung thu té bio gai, u lympho té bao T, u tuyén wc, bénh
ung thu biéu mé hinh ¢, u mét, bénh ung thu niéu dao, khdi u tiét niéu, bénh ung thu
ni€éu mac, bénh ung thu &m hd, mun coc, u mod mém, bénh ung thu mo mém, u Wilm,

bénh ung thu biéu méd ¢d tir cung va ung thu ludi.

Hop chét theo sang ché 1a chét e ché hidu qua cac thu thé RTK thudc ho TAM.
Hop chét theo sang ché 1a thich hop dé sit dung lam dugc chat. Hop chit theo sang ché 1a
thich hop dé diéu tri cac rbi loan két hop v6i, kém theo va/hodc gay ra bdi sy cuong chirc
ning cta cac thu thé RTK thudc ho TAM gay ra. Hop chét theo séng ché 1a phu hop dé

diéu tri va/hodc ngan ngira cac réi loan do thu thé tyrosin kinaza Axl gay ra.

Hop chét theo sang ché dugc sir dung dé san xuét thudc hodc dugc phim dé diéu
tri rdi loan lién quan dén, di kém va hoic do su cuong chic nang cia cac thu thé RTK
thudc ho TAM gay ra. Hop chét theo sang ché ciing duoc sir dung dé san xuét thude hodc

duoc phim dé diéu tri va/hodc ngan ngira réi loan do thu thé tyrosin kinaza Axl gdy ra.

Céc i loan do thu thé tyrosin kinaza Axl gay ra la cac rbi loan lién quan dén, di
kém hogc do su cudng chitc ning cua thy thé tyrosin kinaza Axl gdy ra. Cac rdi loan do
thu thé tyrosin kinaza AxI gdy ra dugc chon tir nhém bao gdm cac rdi loan tang sinh qua
mtrc. Céc r6i loan do thu thé tyrosin kinaza Axl gdy ra dugc chon tir nhém bao gdm ung

thu va s di can khdi u nguyén phat.
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Mo ta chi tiét sang ché

Céac uu diém, khia canh va phuong an cu thé khac cua sang ché s€ dugc mo ta chi
tiét & phan yéu cau bao hd, mo ta chi tiet sang che, vi du thuc hig¢n sang ché va hinh vé di

kém.

Ngac nhién khi khdm phé ra rdng hop chit 1-N-heteroxyclic-2-carboxamit theo
sang ché thé hién murc Ge ché dic biét cao hoat tinh cta thu thé tyrosin kinaza Axl. Sang

ché dé xuit hop chét co cong thire (I):
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—OCH(CH;),, ~OC(CH;);, ~OC4Hy, —NO,, —CHO, -COCHj, ~COC,Hs, ~COC;H,, —
O-xyclo-C3Hs, —OCH,-xyclo-C3Hs, —O-C,Hy-xyclo-C3Hs, —OPh, —COCH(CHy),,
—~COC(CHy);, ~COOH, —~COOCH;, ~COOC,Hs, —~COOC;H3,
—COOCH(CHs);, ~COOC(CHj);, —OOC—CH3, —00C-C,Hs, ~0OC—C;H,, —-00OC-—
CH(CH;);, —-OOC-C(CH3);, -NHCH;, -NHC,Hs, -NHC:H;, -NHCH(CH,),
-NHC(CH;);, -N(CHj3);, —N(C,Hs),, —N(C3H;), -N[CH(CHs),],, —N[C(CHs)slp,
—OCF;, —OCyFs, —CH,F, —CHF,, —CF;, -CH,Cl, —CH,Br, —CH,I, —~CH,~CH,F, —
CH,-CHF,, —CH,~CF;, -CH,~CH,Cl, —CH,-CH,Br, —CH,~CH,I, xyclo-C;H;,
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—CH,-xyclo-C;Hs, —-CH;, -CHs, -C;H;, -CH(CH;),, —-C4Hy, —CH,—CH(CH;),,
—-CH(CH;3)-C,Hs, —C(CH3);, -CsH;;, —CH(CH;)-C;H;,  —CH,—CH(CH;)-C,Hs,
—CH(CH3)-CH(CH;);, —C(CH3),-C,Hs, —CH,—C(CHj;);, —CH(C,Hs);,, —C,H,—
CH(CH3);, —-C¢Hy, -C3HgCH(CH;),, —CH,~CH(CHs)-C,H;, —CH(CHs)-C,H,
—CH,—CH(CH;)—CsH,, —CH(CHj;3)-CH,—CH(CH3),, —CH(CHj3)-CH(CH3;)-C,Hs,
—CH,~CH(CH3}-CH(CH3);, —CH, C(CH;),-CoHs, —C(CHs)—CsHy,  —C(CHs)y
CH(CH3);, —C,H4,~C(CH;);, —CH(CH;)-C(CH3);, -CH=CH,, —-CH,—-CH=CH,,
-C(CH;)=CH,, -CH=CH-CH,;, -C,H,—CH=CH,, -CH,-CH=CH-CH,;, —-CH=CH-
CHs, —CH,~C(CH;)=CH,, —CH(CH;)-CH=CH, —-CH=C(CH;),, —C(CH;)=CH-CHj,,
-CH=CH-CH=CH,, -C;HCH=CH,, —C,H;—CH=CH-CH;, —CH,—CH=CH-C,H;, —
CH=CH-C;H;, —-CH,-CH=CH-CH=CH,, —-CH=CH-CH=CH-CH;, —-CH=CH-CH,-
CH=CH,, -C(CH;=CH-CH=CH,, -CH=C(CH;)-CH=CH,, —CH=CH-C(CH;)=CH,,
-C,H;~C(CH;)=CH,, —CH,-CH(CH;)-CH=CH,, —CH(CH;)-CH,-CH=CH,, —CH,-
CH=C(CH;), ~CH,-C(CH;)=CH-CH,, —CH(CHs)-CH=CH-CH;, -CH=CH-
CH(CHj),, ~CH=C(CH3)-C,Hs, ~C(CH;)=CH-C,Hs, —C(CHy)=C(CHs),, —C(CHs),
CH=CH,, —CH(CH3)-C(CH3)=CH,, —C(CH;3)=CH-CH=CH,, —CH=C(CH;)-CH=CH,,
—CH=CH-C(CH;3)=CH,, -C;Hs—CH=CH,, —C3H6—CH=CH—CH3, -C,H4—~CH=CH-
C,Hs, -CH,-CH=CH-C;H;, -CH=CH-C,H,y, —C;H¢—C(CH;)=CH,, —C,H,~CH(CH;)-
CH=CH,,  ~CH,CH(CH;)-CH,-CH=CH,, ~ —CH(CHs)-C,Hy~CH=CH,, ~C,H,~
CH=C(CHj),, —CH~C(CH;)=CH-CH;, —CH,~CH(CH;)-CH=CH-CH,, —CH(CHs)-
CH,-CH=CH-CH;, —-CH,-CH=CH-CH(CHj),, —CH,~CH=C(CH;)-C,H;, —CH,—
C(CH3)=CH-C,Hs, ~CH(CH;)-CH=CH-C,H;, ~CH=CH-CH,~CH(CHj),, ~CH=CH-

CH(CH;)-C,Hs, ~CH=C(CH;)~C;H,, —C(CH;)=CH-C;H;,
~CH,~CH(CH3)~C(CH3)=CH,, —CH(CH3)-CH,~C(CH3)=CH,, —CH(CH;)-CH(CH;)—
CH=CH,, —CH,~C(CH;),-CH=CH,, —C(CH3),~CH,~CH=CH,,
—CH,~C(CH;)=C(CHs),, —CH(CH;)-CH=C(CHs),, —C(CH3),~CH=CH-CHs,

~CH(CH3)-C(CH;3)=CH-CH;, ~CH=C(CH3)-CH(CH;),, —C(CH;)=CH-CH(CHs),,
~C(CH3)=C(CH3)-C,Hs, —CH=CH-C(CHs);, —C(CH;),—C(CH3)=CH,, —CH(C,H;)—
C(CH3)=CH,,  —C(CH3)(C,Hs)-CH=CH,, = -CH(CH;)-C(C,H;)=CH,,  —CH,—
C(C3H7)=CH,, —CH,—C(C,Hs5)=CH-CH;, —CH(C,Hs)-CH=CH-CHj;, —C(C,H,)=CH,,
~C(C;H7)=CH-CHs, —C(C,Hs5)=CH-C,H;, —C(C,Hs5)=C(CH;),, —~C[C(CH,)s]=CH,, —
C[CH(CH;)(C,Hs)]=CH,, —C[CH,-CH(CH;),]=CH,, -C,H,~CH=CH-CH=CH,, -
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CH,~-CH=CH-CH,-CH=CH,, —CH=CH-C,H,~CH=CH,, —CH,-CH=CH-CH=CH-
CH;, -CH=CH-CH,-CH=CH-CH;, -CH=CH-CH=CH-C,H;, -CH,~-CH=CH-
C(CH;)=CH,, —CH,~CH=C(CH;)-CH=CH,, - —CH,—C(CH;)=CH-CH=CH,,
~CH(CH;)-CH=CH-CH=CH,, —CH=CH-CH,~C(CH;)=CH,, —CH=CH-CH(CH;)-
CH=CH,, -CH=C(CH;)-CH,~CH=CH,, -C(CH;=CH-CH,~CH=CH,, —CH=CH-
CH=C(CH),, —~CH=CH-C(CH;)=CH-CHj, —~CH=C(CH;)-CH=CH-CHj,
—C(CH3)=CH-CH=CH-CHj, —~CH=C(CH;)-C(CH;)=CH,, —C(CH;)=CH-
C(CH3)=CH,, —C(CH;)=C(CH;)-CH=CH,, —CH=CH-CH=CH-CH=CH,, —C=CH, -
C=C-CHj,
-CH,-C=CH, -C,H4~C=CH, -CH,C=C-CH;, -C=C-C,Hs, -C;HsC=CH,
~-C,H~C=C-CH;, -CH,~C=C-C,Hs;, -C=C-C;H,, —CH(CH;)-C=CH, -CH,—
CH(CH;)-C=CH, -CH(CH;)-CH,~C=CH, -CH(CH;-C=C-CH;, -C,HsC=CH,
~C3H~C=C-CH;, -C,H,~C=C-C,H;, -CH,-C=C-C;H,;, -C=C-C,H,, -C,H,—
CH(CH;)-C=CH, -CH,-CH(CH;)-CH,~C=CH, -CH(CH;-C,H,~C=CH, -CH,—
CH(CH;)-C=C-CH;, —CH(CH;)-CH,~C=C-CH;, —CH(CH;)-C=C-C,H;, —CH,—
C=C-CH(CH3),, —C=C-CH(CH;)-C,Hs, -C=C-CH,~CH(CH;);, -C=C—C(CH,),,
~CH(C,H;5)-C=C-CH3;, -C(CH;),-C=C-CH;, -CH(C,H5)-CH,—~C=CH, —CH,-
CH(C,Hs)-C=CH, —C(CHj),~CH,~C=CH, —CH,~C(CHj),-C=CH, ~CH(CH;)-
CH(CH;)-C=CH, —CH(C;H;)-C=CH, —C(CH;)(C,H;)-C=CH, —-C=C-C=CH, —CH,—
C=C-C=CH, -C=C-C=C-CH,;, —CH(C=CH),, —C,H,~C=C-C=CH, -CH,-C=C-
CH,~C=CH, -C=C-C,H~C=CH, -CH,~C=C-C=C-CH;, -C=C—CH,-C=C-CH,,
~C=C-C=C-C,H;, —C=C-CH(CH;)-C=CH, —CH(CH;)-C=C-C=CH, -CH(C=CH)-
CH,-C=CH, -C(C=CH),~CH;, —CH,—~CH(C=CH),, —CH(C=CH)-C=C-CH,, -R%,
R, R

R®> va R® doc lap véi nhau duoc chon tr —R%, -R37, -R38, ——R54,
-0-R*, -R”, -O-R%, R, ~O-R*, -RY, -O-R”, trong d6 céc nhém C,alkyl, C,.
salkenyl, C, salkynyl hodc Cjgalkoxy dugc biéu thi bang R® tuy y duge thé mot hoidc nhiéu
lan bang -OH, -F, -Cl, -Br, -I, -O-R”"", -R? R _COOH,
—COOCH;, —COOC,Hs, —COOC;H;, —COOCH(CHs),, —~COOC(CHj),,
-{C=O}4®Tﬁfﬂ —SOy%ﬂfﬁyz —SOM4UﬁUZ —CR“R”H;-JGRMR”;

hogc R* vi/hodc R? doc 14p véi nhau duge chon tr —O-R', ~O-CR™R™-R!,
O—CR73R74—CR75R76—R18, _O__CR73R74_CR75R76_CR77R78_R18’ _O_CR73R74_CR75R76_
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CRR™®-CRR¥*-R", —O-CR”R™-CR”R’-CR"R*-CRPR*-CR*'R®-R'®, _O-
CRPR™_CR™R7-CR"R™-CRR**_CR*'R*’_CR¥R¥_R®,

R —R* doc 14p v6i nhau 1a —H, —OH, —F, —Cl, —Br, I, -R%;

R® 1a -H -OH, -F, -Cl, -Br, -I, -O-R¥ —RY _CoOH,
—~COOCH;, —COOC,Hs, ~COOC;H,, —COOCH(CH3),, —COOC(CHs)s,
—(C=0)-NR'"R", —-SO,~NR'"*R", -80,,~R'"*R", -CR"*R'"H, —-NR"*R"7;

m=0,1,2;

R’ va R, ¢6 thé gibng hodc khéc nhau, 14 —H, —OH, -F, —Cl, -Br, -I, -CN, -
NO,, —CHs;, -C,Hs, -C;3H,, —CH(CHj;),, xyclo-C;Hs,
—CH,-xyclo-C;Hs, -C4Hy, —-CH,-CH(CHj),, —-CH(CH;)-C,Hs, —-C(CH3;);, -CsHyj,
—CH(CH;)-C;H;, —CH,—CH(CH3)-C,Hs, —CH(CH;)-CH(CH3),, —C(CH;),—C,Hs,
—CH,~C(CH3);, —CH(C,Hs),, —-C,H4s~CH(CHj3),, -C¢H;3, —CsHe—CH(CH;),,
-C,H,—CH(CH;)-C,Hs, —CH(CH;3)-C4Hy, —CH,-CH(CH;3)-Cs;H;, —CH(CH;3)-CH,—
CH(CH3),, —CH(CHj3)-CH(CH;)-C,Hs, —CH,—CH(CHj3)-CH(CHj3),, —CH,—C(CHj3),—
CyHs, —C(CH;),—C3H;y, —C(CH;3),—CH(CH3),, —C,H4~C(CH3);, —CH(CH3)—-C(CH;)3, —
CH=CH,, —-CH,-CH=CH,, —-C(CH;)=CH,, -CH=CH-CH;, -C,H,—~CH=CH,, —CH,—
CH=CH-CH;, —CH=CH-C,Hs, —CH,—C(CH3)=CH,, —CH(CH;)-CH=CH,
—CH=C(CHj;),;, —C(CH;)=CH-CH;, —-CH=CH-CH=CH,, -C;H4+~CH=CH,, -C,H;-
CH=CH-CH;, -CH,-CH=CH-C,H;, -CH=CH-C;H,, —CH,-CH=CH-CH=CH,,
—CH=CH-CH=CH-CHj, —CH=CH-CH,-CH=CH,, —C(CH3)=CH-CH=CH,,
_CH=C(CH;)-CH=CH,, —CH=CH-C(CH;)=CH,, —C,H,~C(CH;)=CH,, —CH,
CH(CH3)-CH=CH,, —CH(CH;)-CH,~CH=CH,, —CH,—CH=C(CH;),, —CH,—
C(CH;)=CH-CH;, —CH(CH;)-CH=CH-CH,;, —CH=CH-CH(CHj),, ~CH=C(CH,)
C,Hs, —C(CH;)=CH-C,Hs, —-C(CH;3)=C(CHj),, —C(CH;),-CH=CH,, -CH(CH;)-
C(CH;)=CH,, —C(CH;3)=CH-CH=CH,, —CH=C(CHj3)-CH=CH,, —CH=CH-
C(CH;)=CH,, —C4Hg—CH=CH,, —C3Hg—CH=CH-CH3;, —-C,H,—CH=CH-C,H;,
-CH,~CH=CH-C3;H;, -CH=CH-C H,, -C;HeC(CH;)=CH,, —C,H;~CH(CH;)-
CH=CH,, -CH,-CH(CH;)-CH,~CH=CH,, -CH(CH;)-C,H,~CH=CH,, -C,H,—
CH=C(CHj3),, -C,H4—~C(CH3)=CH-CH;, —CH,—CH(CH;)-CH=CH-CH;3;, —CH(CHj;)-
CH, CH=CH-CH;, —CH, CH=CH-CH(CH,),, —CH,—CH=C(CH,)-C,H;, —CH,~
C(CH;)=CH-C,Hs, -CH(CH;)-CH=CH-C,Hs, -CH=CH-CH,~CH(CH3),, -CH=CH-
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CH(CH;)-C,Hs,  -CH=C(CH3)-C;H;,  —-C(CH3;)=CH-C;H,,  —CH,~CH(CH;)-
C(CH;)=CH,, —CH(CH;)-CH,~C(CH;)=CH,, —CH(CH;)-CH(CH;)-CH=CH,, —CH,—
C(CH;),~-CH=CH,, —C(CH3),~-CH,~CH=CH,, —CH,~C(CH;)=C(CHs),, —CH(CH;)-
CH=C(CHj3),, —C(CH3),~CH=CH-CHj;, —CH(CH;)-C(CH;)=CH-CH;, —~CH=C(CH;)~
CH(CH3),, —C(CH3)=CH-CH(CHs),, —C(CH;)=C(CH3)-C,Hs, —CH=CH-C(CHs)s,
~C(CH3),-C(CH;)=CH,,  —-CH(C,H5)-C(CH;)=CH,,  —C(CH;)(C,Hs)-CH=CH,,
—CH(CH3)-C(C,H;s)=CH,, —~CH,~C(C3H;)=CH,, —~CH,—C(C,H;)=CH-CHj,
~CH(C,Hs)-CH=CH-CH3, —C(C4H,)=CH,, —C(C;H;)=CH-CHj;, —C(C,Hs)=CH-C,Hs,
—C(CHs)=C(CH;3),,  —C[C(CH3)3]=CH,,  —C[CH(CH3)(C,Hs)]=CH,,  —C[CH,—
CH(CHj;),]=CH,, —C,H,~CH=CH-CH=CH,, —CH,~CH=CH-CH,~CH=CH,,
~CH=CH-C,H,~CH=CH,, -CH,~CH=CH-CH=CH-CH;, —CH=CH-CH,~CH=CH-
CH;, —-CH=CH-CH=CH-C,H;, —CH,~CH=CH-C(CH;)=CH,, —CH,~CH=C(CH;)-
CH=CH,, -CH,-C(CH;)=CH-CH=CH,, —-CH(CH;)-CH=CH-CH=CH,, —-CH=CH-
CH,~C(CH;)=CH,, = -CH=CH-CH(CH;)-CH=CH,, —CH=C(CH;)-CH,~CH=CH,,
~C(CH;)=CH-CH,—CH=CH,, —CH=CH—CH=C(Cﬁ3)2, ~CH=CH-C(CH;)=CH-CHj,
—~CH=C(CH;)-CH=CH-CH;, —C(CH;)=CH-CH=CH—CHj, —CH=C(CH;)-
C(CH;)=CH,, —C(CH;)=CH-C(CH;)=CH,, —C(CH;)=C(CH;)-CH=CH,, —-CH=CH-
CH=CH-CH=CH,, -C=CH, -C=C-CH,;, -CH,-C=CH, —C,H,~C=CH, —-CH,~C=C—
CH;, -C=C-C,H;, —-C;H—C=CH, —-C,H,~C=C—CH;, —CH,~C=C-C,Hs;, —-C=C-C;H,,
—CH(CH3)-C=CH, —CH,-CH(CH;)-C=CH, —CH(CH3)-CH,~C=CH,
~CH(CH3)-C=C-CH;, —C,HgC=CH, -C;HC=C—CH;, —C,H,~C=C-C,H;, ~CH,—
C=C-C;H;, -C=C-C4H,, -C,H,~CH(CH;)-C=CH, -CH,~CH(CH;)-CH,~C=CH,
~CH(CH;)-C,H,~C=CH, —-CH,~CH(CH;)-C=C-CH;, —CH(CH;)-CH,~C=C-CH;,
~CH(CH3)-C=C-C,Hs, —CH,-C=C-CH(CHj;),, —-C=C—CH(CH;)-C,H;, —C=C-CH,—
CH(CHj),, —C=C-C(CHj)s, | —~CH(C,Hs5)-C=C-CH;,
~C(CH;),~C=C-CH3, —CH(C,H;)~-CH,~C=CH, —CH,~CH(C,Hs)-C=CH, —C(CH;),—
CHyC=CH, -CH,~C(CH;),~C=CH, —CH(CH;)-CH(CH;)-C=CH, -CH(C;H,)-
C=CH, —C(CH;)(C,Hs)-C=CH, —-C=C-C=CH, -CH,-C=C-C=CH, —C=C-C=C-CH;,
~CH(C=CH),, —C,H,~C=C-C=CH, —CH,-C=C-CH,-C=CH, -C=C-C,H,~C=CH, -
CH,-C=C-C=C-CH;, —C=C-CH,~-C=C-CHj;, —C=C-C=C-C,Hs, —C=C-CH(CH;)-
C=CH, —CH(CH;)-C=C-C=CH, —-CH(C=CH)-CH,~C=CH, —C(C=CH),~CH;, —-CH,—
CH(C=CH),, -CH(C=CH)-C=C-CH;, -O-R¥;
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R, Rs, R'%a R”, c6 thé giéng hodc khac nhau, la -H, -F,
—Cl, -Br, -I, -CN, -NO,, -CH;, -C,Hs, —-C;H;, —CH(CHj),, xyclo-C;Hs,
—CH,-xyclo-CsHs, —C4H,, —CH,~CH(CHj),, —CH(CH;)-C;Hs —C(CHs);,, —CsHyy,
—CH(CH3)-CsH;, —CH,—-CH(CH;)-C,Hs, —CH(CH;)-CH(CH;),, —C(CH;),—C,Hs,
—CH,—-C(CH;);,  —CH(CHs),  -CoHy~CH(CH3);,  —CeHys,  —CsHe—CH(CHj),,
—C,H;~CH(CH;3)-C,Hs, —CH(CH;)-C,Hy, —CH,—-CH(CH;)-C;H;, —CH(CH;)-CH,—
CH(CH;),, —CH(CH;3)-CH(CH;)-C,Hs, —CH,—CH(CH3)-CH(CH3;),, —CH,—C(CHj3),—
CoHs, —-C(CH;),~C3H;, —C(CH;),~CH(CH;),, —C,H4~C(CHj3)s, ~CH(CH;3)-C(CHs)s, —
CH=CH,, -CH,~-CH=CH,, —-C(CH;)=CH,, -CH=CH-CH;, —-C,H,~CH=CH,, —CH,—
CH=CH-CH3s;, —CH=CH-C,Hjs, —CH,—C(CH;)=CHs,, —CH(CH3)-CH=CH,
~CH=C(CH3),, —C(CH;)=CH-CH;, -CH=CH-CH=CH,, -C;HCH=CH,, -C,H,—
CH=CH-CH3;, -CH,-CH=CH-C,Hs, —-CH=CH-C;H,;, -CH,-CH=CH-CH=CH,,
—CH=CH-CH=CH—-CHj, —CH=CH-CH,—CH=CH,, —C(CH;)=CH-CH=CH,,
—-CH=C(CH;)-CH=CH,, -CH=CH-C(CH3)=CH,, -C,H;~C(CH;3)=CH,, -CH,—
CH(CH;)—-CH=CH,, —CH(CH;)-CH,—CH=CH,, —CH,—CH=C(CHj;),, —CH,—
C(CH3)=CH-CH;, —CH(CH;)-CH=CH-CH,;, -CH=CH-CH(CH;),, —CH=C(CH;)-
CHs, —C(CH3)=CH-C,Hs, —C(CH;3)=C(CH;),, —C(CH;),-CH=CH,, —CH(CH;)-
C(CH3)=CH,, —C(CH;3)=CH—CH=CH,, —CH=C(CH;)-CH=CH,, —CH=CH-
C(CH;3;)=CH,, —-C4Hg—CH=CH,, —C;H¢—CH=CH-CH;, -C,H,~CH=CH-C,Hs,
-CH,-CH=CH-C;H;, -CH=CH-C4H,, -C;H¢C(CH;)=CH,, -C,H;—CH(CH;)-
CH=CH,, -CH,-CH(CH;3)-CH,-CH=CH,, -CH(CH;)-C,H,~CH=CH,, -C,H,—
CH=C(CH3),, —C,H4~C(CH;)=CH-CH;, —CH,-CH(CH;)-CH=CH-CH;, —CH(CH;)-
CH,-CH=CH-CH;, -CH,-CH=CH-CH(CH;),, —CH,~CH=C(CH;3)-C,Hs, —CH,—
C(CH;)=CH-C,Hs, —CH(CH;3)-CH=CH-C,H;, ~-CH=CH-CH,~CH(CHj),, -CH=CH-
CH(CHj;)—C,Hs, —CH=C(CH3)-CsHj, —C(CH;)=CH-CsHj, —CH,—~CH(CH;)—
C(CH;3)=CH,, —CH(CH3)-CH,—C(CH;)=CH,, —CH(CH;)-CH(CH;)-CH=CH,, —CH,—
C(CH3),-CH=CH,, -C(CH;),-CH,~CH=CH,, —CH,—C(CH;)=C(CH3;),, —CH(CH;)-
CH=C(CHj;),, —C(CHj;),~CH=CH-CH;, —CH(CH3)—C(CH3)=CH—CH3, —CH=C(CH;)-
CH(CH3),, —C(CH3)=CH-CH(CH;),, —C(CH;)=C(CH;)-C;Hs, —CH=CH-C(CHs)s,
—C(CHj;),—C(CH3)=CH,, —CH(C,H;5)-C(CH3)=CH,, —C(CHj;)(C,Hs)-CH=CH,,
—CH(CHj3)—C(C,H5)=CH,, —CH,—C(C;H,)=CHy,, —CH,—C(C,H;s)=CH-CH3;,
—CH(C,Hs)-CH=CH-CH;, —C(C4Hy)=CH,, —C(C;H;)=CH-CH;, —C(C,H5)=CH-C,Hs,
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—C(CH5)=C(CHs),,  —C[C(CH;);]=CH,,  —C[CH(CH;)(C,H;)]=CH,,  —C[CH,-
CH(CH;),]=CH,, -C,H;~CH=CH-CH=CH,, —CH,-CH=CH—CH,-CH=CH,,
-CH=CH-C,H,—CH=CH,, —CH,~CH=CH-CH=CH-CH;, -CH=CH-CH,-CH=CH-
CH;, -CH=CH-CH=CH-C,Hs, —CH,-CH=CH-C(CH;)=CH,, -CH,~CH=C(CH;)-
CH=CH,, -CH,—C(CH;)=CH-CH=CH,, -CH(CH;)-CH=CH-CH=CH,, —-CH=CH-
CH,-C(CH;)=CH,;, @ —CH=CH-CH(CH;)-CH=CH,, —CH=C(CH;)-CH,—-CH=CH,,
—C(CH;)=CH-CH,-CH=CH,, -CH=CH-CH=C(CHj);, —CH=CH-C(CH;)=CH-CH;,
—CH=C(CHj3)-CH=CH-CH3;, —C(CH;3)=CH-CH=CH-CH3;, —CH=C(CH;)-
C(CH;3)=CH,, —C(CH;)=CH-C(CH;)=CH,, -C(CH;)=C(CH;)-CH=CH,, —CH=CH-
CH=CH-CH=CH,, -C=CH, -C=C-CH;, —-CH,-C=CH, -C,H;~C=CH, —-CH,-C=C-
CH;, -C=C-C,Hs, -C;H¢C=CH, -C,H,~C=C—CH,;, —CH,-C=C-C,H;, -C=C—C;H,,
—CH(CHj;)—-C=CH, —CH,—CH(CHj;)-C=CH, —CH(CH;)—-CH,—C=CH,
-CH(CH;)-C=C-CH;, —C4Hg—C=CH, —-C;HsC=C-CH;3;, —-C,H,~C=C-C,Hs;, —CH,—
C=C-C;H,;, —-C=C-C4H,, —C2H4—CH(CH3)—CECH, —CH,-CH(CHj3)-CH,—C=CH,
~CH(CH;3)-C,H4~C=CH, —-CH,-CH(CH;3)-C=C-CH;, —CH(CH;3)-CH,—C=C-CHs,
—CH(CH;)-C=C-C,Hs, —-CH,~C=C-CH(CH3;),, —-C=C-CH(CH;)-C,H;, —C=C—CH,—
CH(CHs),, —C=C-C(CHs);, —CH(C,H;5)-C=C—CH;, —C(CHj;),—C=C—CHs,
—CH(C,Hs5)-CH,—~C=CH, -CH,—CH(C,Hs5)-C=CH, -C(CH;),-CH,—~C=CH, -CH,—
C(CH;3),~C=CH, -CH(CH3)-CH(CH;)-C=CH, -CH(C3;H;~C=CH, —C(CH;)(C,Hs)-
C=CH, -C=C-C=CH, -CH,C=C-C=CH, -C=C-C=C-CH;, —CH(C=CH),,
-C,H,~C=C-C=CH, -CH,-C=C-CH,-C=CH, -C=C-C,H,~C=CH, -CH,-C=C-
C=C-CH;, -C=C-CH,-C=C-CH;, -C=C-C=C-C,Hs, -C=C-CH(CH;)-C=CH,
—CH(CH;)-C=C-C=CH, -CH(C=CH)-CH,-C=CH, -C(C=CH),-CH;, -CH,—
CH(C=CH),, —CH(C=CH)-C=C-CH3, -O-R”, —-O-R'"®, —_O-R"", trong d¢6 c4c nhém
Cialkyl, Cyealkenyl, C,alkynyl va C_galkoxy tﬁy,}’/ duge thé mot hodc nhidu 1an bang
-OH, -F, -Cl, -Br, -I;

R’1a-H, -R°":

R 1a -R”, -CN, R”, -R*, —~OR*, phenyl, naphtalinyl, trong d6 c4c nhém C,.
salkyl, Cy.¢alkenyl, C,¢alkynyl hodc Cjalkoxy duoc biéu thi b%tng R’ tily v duge thé mot
hoic nhidu lan béng -OH, -F, -Cl, -Br, -I, —-O-R%, —R%, —Rm,
—COOH, -COOCH;, -COOC,Hs, -COOC;H;, —-COOCH(CH3),, —COOC(CH;);,
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—~(C=0)-NR'"R", -SO,NR"R", -S0,~R"R"7, -CR"*R'"H, -NR'R'’; va trong d6 hé
vong carboxyclic hodc heteroxyclic c6 ba dén mudi hai canh, no hodc khong no nay dugc
biéu thi bang R"’ tuy y dugc thé mdt hoic nhidu ldn bing -OH, -F,
—Cl, -Br, -1, R%;

R" dugc chon tir -H, —OH, —F, —Cl, -Br, -I, -NO,, —CHs, —C,Hs, —~C;H,, —
CH(CH;),, —C4Hy, —~CH,~CH(CHj3),, —CH(CHj3)-C,Hs, —C(CHs)s, —CsHy;, —~CH(CH;)—
C;H;, —CH,~CH(CH3)—C,Hs, ~CH(CH3)-CH(CH,),, —C(CH3),~C,Hs,
—CHy-C(CH3);, —CH(C,Hs),, —CH4—CH(CHj;),, —CgHj;, —C3Hg—CH(CH;),, |
~C,H~CH(CH;)-C,Hs, —CH(CH;)-C,Hy, —CH,~CH(CH;)-C3H;, —CH(CH;)-CH,—
CH(CH;),, —CH(CH3)-CH(CH;3)-C,Hs, —CH,~CH(CH;)-CH(CH;),, —CH,~C(CHs),—
C,Hs, —~C(CH;),-C3Hy, —C(CH;),~CH(CHs),, —C,Hy~C(CH3);, ~CH(CH;)-C(CH;)s, —
CH=CH,, —CH,-CH=CH,, —C(CH;)=CH,, —CH=CH-CHj;, —C,H,~CH=CH,, —CH,—
CH=CH-CH;, = -CH=CH-C,Hs, = —CH,-C(CH;)=CH,,  -CH(CH;)-CH=CH,
—~CH=C(CH;);, —C(CH3)=CH-CH;, -CH=CH-CH=CH,, —C;HcCH=CH,, —-C,H,—
CH=CH-CH;, -CH,~CH=CH-C,H;, -CH=CH-C;H;, -CH,~CH=CH-CH=CH,,
—~CH=CH-CH=CH-CHj, —CH=CH-CH,-CH=CH,, —C(CH3)=CH-CH=CH,,
~CH=C(CH3)-CH=CH,, -CH=CH-C(CH;)=CH,, -C,H,~C(CH;)=CH,, —CH,—
CH(CH;)-CH=CH,, = -CH(CH;)-CH,~CH=CH,, = —-CH,~-CH=C(CH;),,  —CH,—
C(CH;3)=CH-CH;, —-CH(CH;)-CH=CH-CH;, —CH=CH-CH(CH3),, —CH=C(CH;)-
C,Hs, —C(CH;)=CH-C,Hs, —C(CH;)=C(CH3),, —C(CH;),~CH=CH,, —CH(CH;)-
C(CH;)=CH,,  —C(CH;)=CH-CH=CH,, = —CH=C(CH;)-CH=CH,, = -CH=CH-
C(CH;=CH,, -C,HyCH=CH,,  —C;H,CH=CH-CH, —C,H~CH=CH-C,Hs,
~CH-CH=CH-C;H;, -CH=CH-C,Hy;, —C3HsC(CH;)=CH,, —C,H,~CH(CH;)-
CH=CH,, —CH,~CH(CH;)-CH,-CH=CH,, —~CH(CHs)-C,H,—CH=CH,, —C,H,~
CH=C(CHs),, —C,H,~C(CH;)=CH-CH;, —-CH,~CH(CH;)-CH=CH-CH;, -CH(CH;)-
CH,-CH=CH-CH;, -CH,~CH=CH-CH(CH3),, -CH,—~CH=C(CH;)-C,Hs, —CH,—
C(CH;)=CH-C,Hs, —~CH(CH;)-CH=CH-C,Hs, —-CH=CH-CH,-CH(CH;),, -CH=CH-
CH(CH;)-C,Hs, =~ -CH=C(CH;)-C;H;,  —C(CH3;)=CH-C;H;,  -CH,~CH(CH;)-
C(CH;)=CH,, —CH(CH;)-CH,~C(CH;3)=CH,, —CH(CH;)-CH(CH;)-CH=CH,, —CH,—
C(CH;3),-CH=CH,, -C(CH3),-CH,~CH=CH,, —CH,~C(CH;3)=C(CH;),, —CH(CH;)-
CH=C(CH3),, —C(CH;),~-CH=CH-CH;, —CH(CH;)-C(CH;)=CH-CH;, —~CH=C(CH;)-
CH(CH;);, —C(CH3)=CH-CH(CH;),, —C(CH3)=C(CH;3)-C,Hs, —CH=CH-C(CH,)s,
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—C(CH;3),—~C(CH;3)=CH,,  —CH(C,H;5)-C(CH;)=CH,, —C(CH3)(C,Hs)-CH=CH,,
—CH(CH;)—C(C,H;)=CHj,, —CH,—C(C;H,)=CH,, —~CH,—C(C,H5)=CH-CHj,
—CH(C,Hs5)~-CH=CH—CH3, —C(C4H,)=CH,, —C(C;H;,)=CH-CH3;, —C(C,Hs)=CH-C,Hs,
—C(C,H5)=C(CH3),,  —C[C(CH3);]=CH,, = —C[CH(CH3)(C,Hs)]=CH,, = —C[CH,-
CH(CH;),]=CH,, —C,H;~CH=CH-CH=CH,, —CH,~CH=CH-CH,-CH=CH,,
_CH=CH-C,H,~CH=CH,, ~CH,~-CH=CH-CH=CH-CH;, —CH=CH-CH,-CH=CH-—
CH;, —-CH=CH-CH=CH-C,H;, —CH,-CH=CH-C(CH;)=CH,, —CH,~CH=C(CH;)-
CH=CH,, -CH,-C(CH;)=CH-CH=CH,, —CH(CH;)-CH=CH-CH=CH,, -CH=CH-
CH,—~C(CH3)=CH,, —-CH=CH-CH(CH;)-CH=CH,, —CH=C(CH;)-CH,~CH=CH,,
—C(CH;)=CH-CH,-CH=CH,, —CH=CH-CH=C(CH,),, —CH=CH-C(CH;)=CH-CHj,
—~CH=C(CH;)-CH=CH-CH;, —C(CH;)=CH-CH=CH-CHj, —CH=C(CH;)-
C(CH;)=CH,, —C(CH;)=CH—C(CH;)=CH,, —C(CH;)=C(CH;)-CH=CH,, —CH=CH-
CH=CH-CH=CH,, —C=CH, —-C=C-CH;, —CH,-C=CH, -C,H,~C=CH, —CH,~C=C—
CH;, -C=C-C,Hs, —C;H¢C=CH, —C,H,~C=C—CH;, —CH,~C=C—C,H;, —C=C-C;H,,
—CH(CH;)-C=CH, —CH,-CH(CH;)-C=CH, —~CH(CH;)-CH,—C=CH,
~CH(CH;)-C=C-CHs, -C4Hg-C=CH, -C;HsC=C-CH;, —C,H;~C=C-C,H;, —CH,~
C=C-C;H,, -C=C-C4H,, -C,H,~CH(CH;)-C=CH, —CH,-CH(CH;)-CH,~C=CH,
—CH(CH;)-C,H,~C=CH, —-CH,-CH(CH;)-C=C-CH;, —CH(CH;)-CH,~C=C-CHj,
—CH(CH;)-C=C-C,Hs, —CH,~C=C-CH(CH;),, —C=C-CH(CH3)-C,Hs, —C=C-CH,—
CH(CHa),, —C=C—C(CH3);,  —CH(C,Hs)-C=C-CH;,  —C(CHs),~C=C—CHs,
—~CH(C,Hs)-CH,—C=CH, —CH,-CH(C,H;)-C=CH, -C(CH;),~CH,~C=CH, -CH,—
C(CH;),~C=CH, —CH(CH;)-CH(CH;)-C=CH, —CH(C;H;-C=CH, —C(CH;)(C,Hs)—
C=CH, -C=C-C=CH, -CH,-C=C-C=CH, -C=C-C=C-CH;, -CH(C=CH),,
—-C,H,~C=C-C=CH, -CH,~C=C-CH,~C=CH, -C=C-C,H,~C=CH, -CH,—C=C-
C=C-CH;, -C=C-CH,~C=C-CH;, -C=C-C=C-C,H;, —C=C-CH(CH;)-C=CH,
—CH(CH;)-C=C-C=CH, —CH(C=CH)-CH,-C=CH, -C(C=CH),~CH;, -CH,—
CH(C=CH),, —CH(C=CH)-C=C—CHj3, xyclo-C;H;, —Ph, —-O-R”’, -R*®, -R¥”,

R32
| R R34 R34

R33 R33 )
R31
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néu R" va R" 1a nhém alkenylen, R'> va R" ¢6 thé két hop dé tao ra vong thom
ngung tu cing véi cac nguyén tir cia gbec D ma R' va R gin vao dé tao ra nhom hai
vong véi gbe D;

R"1a

(i) -H, -OH, -F, —Cl, -Br, -I, -NO,, —CN, NH,;

(i) -R'™, R, R'"2 —O0R'"?, R'® _0-R'"® —R" trong d6 cac nhém C;.
salkyl, C,alkenyl, C,.¢alkynyl va C;salkoxy dugc biéu thi bé‘mg R'“ va cac nhom ete duoc
O-R'", —R'%, —~COOH, -COOCHj;, —COOC,Hs, ~COOC;H,
—~COOCH(CH3),, —-COOC(CH3);, —(C=O)-NR'"R', -SO,NR'“R", -SO,-R'R",
_CRR!H. _NR!$R!"-

biéu thi bang -R"® tily ¥ dugc thé mot hodc nhidu 14n bing —~OH, —F, —Cl, —Br, -1, —

(iii) —R', trong d6 hé vong carboxyclic hodc heteroxyclic c6 ba dén mudi hai
canh, no hodc khdng no dugc biéu thi bang —R'B tlly y dugc thé mot hodc nhidu 1an béng
—F, —Cl, -Br, -1, —-OH, -NO,, -NH,, —-C,H,~N(CH;),, —CN, -CF;, =0, -R'®, R
—R106, —O—Rm, —Rlog, —R1°9, nhom carboxyclic hodc heteroxyclic ¢6 ba dén tam canh,
no hodc khong no, trong d6 cac nhém Cy_galkyl duoc biéu thi béng R'% Ci.salkenyl duoc
biéu thi béng R'® C,.salkynyl dugc biéu thi béng R109, Ci.salkoxy la -O-R!77 tuy y dugc
thé mét hoic nhiéu 1an bing -OH, -F, -Cl, -Br, -I, -O-R'"
—R', —COOH, -COOCH;, -COOC,H;, —-COOC;H,, —~COOCH(CH,),,
—COOC(CHs)3, (C=0)-NR"R", -SO,-NR'R"", —=S0,,~R'*R"7, -CR'R'"H, -NR"*R"";

R"®vaR", cothd giéng hodc khac nhau, 1a —H, -R'?, tiy ¥ duoc thé bang —~OH, —
F, -Cl, —Br, -I, -NH,, —CN;

hoic theo cach khac R' va R ¢6 thé lién két véi nguyén tir nito duge gin vao cac
nhom nay dé tao ra nhém heteroxyclic ¢6 tir nim dén tam canh, no hodc khéng no duoc
chon tir —R“4; ma ty y dugc thé mot hodc nhidu ldn br:fmg -OH, =0, -R'I R
R'" —O-R'", R hoic hé vong carboxyclic hodc heteroxyclic ¢6 ba dén mudi hai
canh, no ho#c khdng no dugc chon tir —R'"; trong d6 nhém Cgalkyl duoc biéu thi béng

R”6, C,¢alkenyl dugc biéu thi béng R, C,¢alkynyl duogc biéu thi béng R tuy y duogc
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thé bang ~OH, —R'*, hoic hé vong carboxyclic hodc heteroxyclic c6 ba dén mudi hai canh,

no hoic khong no dugce chon tir —-R'!;

nhém amino trong d6 mot hodc hai nguyén tir hydro trén nhém amino nay tuy y
duoc thé bang —R'>, hodc hé vong carboxyclic hodc heteroxyclic c6 ba dén mudi hai canh,
no hoic khong no duoc chon tir —R'**, va nhém C1.¢alkyl dugc biéu thi béng R tuy y
dugc thé bﬁng —OH, R'* , hodc hé vong carboxyclic hodc heteroxyclic ¢6 ba dén mudi hai

canh, no ho#c khdng no dugc chon tir —R'%;

hodc hé vong carboxyclic hodc heteroxyclic ¢6 ba dén mudi hai canh, no hoic
khong no dugc chon tir —Rm; tuy v duogc thé béng —-OH, =0, —Rm, ——R129, —RP 0,
~O-R"P 1, —Rm, hodc hé vong carboxyclic hodc heteroxyclic cé ba dén muoi hai canh, no
hodc khong no dugc chon tir —Rm, trong d6 nhém Cj4alkyl duoc biéu thi béng R'% C,.
salkenyl dugc biéu thi bang R'” va Cyalkynyl dugce biéu thi bang R™’ tuy y duge thé bang
—OH, —R134, hodc hé vong carboxyclic hodc heteroxyclic ¢6 ba dén muodi hai canh, no hodc

khéng no duge chon tir -R"’;

khi h¢ vong carboxyclic hodc heteroxyclic niy dugc thé bing cac nhoém Cialkyl,
hai nhém alkyl c6 thé két hop v6i nhau @& tao ra mach alkylen; va hé vong carboxyclic
hoic heteroxyclic nay ¢6 thé ngung tu v6i hé vong carboxyclic hodc heteroxyclic ¢6 tir ndm
dén bay canh, no hoac khong no khac détaora h¢ hai vong;

R', R?, R”, R®, R¥, R, R, R%!, R, RY, R!* RIS, RI7 RIC RIN RIZ RII6
R, R, R'”, R, R R™! va R doc 14p véi nhau 1a —CH;, —H, —C,Hs, ~CH,, —
CH(CHj;),, -C4Ho, —CH,-CH(CHa),, —CH(CHj;)-C,Hs;, —C(CHs)s,
-CsHy, —CFs, -CH(CH;)-C;H;, —CH,—-CH(CH;)-C,Hs, —CH(CH;)-CH(CH;),,
—C(CH3),-CoHs,  -CH,-C(CHi);,  —CH(C,Hs),,  —C,H—CH(CHj),,  —CeHy,
—C3Hg-CH(CH3),, —C,H4~CH(CH;)-C,Hs, —CH(CH;)-C4Hy, —CH,—CH(CH;)-C;H,,
—CH(CH;3)-CH,~CH(CH3),, —CH(CH3)-CH(CH;3)~C,Hs, —CH,~CH(CH;)-CH(CHj),,
—CH,-C(CH;),-CoHs,  —C(CH3),-C3H;,  —C(CH3),—CH(CH3),,  —C,H,~C(CHs)s,
—CH(CH3;)-C(CH3);, —Ph, —CH,—Ph;

R* va R*® doc 14p v6i nhau la —CR¥?R¥R*, _CRPR¥-CR®R¥*R2, _CR®R*-
CR¥R¥_CRYR*R%, “CRPR¥_CRPR¥_CRYR®-CR®RR?, —CR®R_CR®R%_
CRYRB_CR¥R¥_CR’'RR%, _CRPR*_CR®R*_CRYRE_CR¥R_CR3IRZ_
CRPRMR2:
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R* - R* doc lap vi nhau la —H, —F, —Cl, -Br, -I, —CH;, —CF;, ~OCHs, —
OCF;, —C,Hs, —C3Hy;

R* va R” doc lap v6i nhau 1a —O-CR®R¥R*, —O-CRPR*-CR¥R¥R%Z, —O—
CR23R24—CR25R26—CR27R28R22, —O—CR23R24~CR25R26—CR27R28—CR29R3OR22, _O—
CRBR*_CRPR?*_CRYRE_CRYRI_CR3 IR3ZRZ, —O—CRPR*_CR¥R¥_CRYR®_
CR29R3O—CR31R32—CR33R34R22;

R* R” RY, R% R'®, R R™ va R doc lap v6i nhau Ia
—CR®R*_XH, _X-CRZRZR* —X—CR23R24—CR25R26R22, ~CR23R24—X—CR25R26R22,
—CR23R24—CR25R26—XH, —X—CR23R24—CR25R26—CR27R28R22,
—CR23R24—X—CR25R26—CR27R28R22, _CR®R¥_CR¥R? —X—CR27R28R22, _CR®R¥_
CR25R26—CR27R28—XH, —X-—CR23R24—CR25R26—CR27R28—CR29R30R22, _CRPR*_x_
CR®RX*_CR¥RZ%_CR®R3RZ, —CR23R24—CR25R26—X—CR27R28—CR29R30R22,
—CR23R24—CR25R26—CR27R28—X—CR29R30R22, _CRBR¥_CR®R¥*_CRYR®_CR¥R3_
XH, —X—CR23R24—CR25R26—CR27R2S—CR29R3O—CR31R32R22, _CR®R*_X-CR¥R_
CRYRE_CRPR¥_CR¥RR2,  _CR¥®R* —CR25R26—X—CR27R28—CR29R3O—CR31R32R22,
—CR23R24—CR25R26—CR27R28—X—CR29R3O—CR31R32R22, _CRZR*_CR¥RY_CRYR2_
CR29R30—X—CR31R32R22, —CR23R24—CR25R26—CR27R28—CR29R3O—CR31R32—XH, —X—
CRZR¥-CR¥R%_CRYR*_CR¥R*_CR3>'R¥2_CR? RMRZ, _CRZR*_X_CR¥R%_
CR27R28—CR29R30—CR31R32—CR33R34R22, —CRBR¥*_CR®R¥_X_CRYR®_CRYR_
CRRP-_CR¥®R*RZ,  _CR®R*_CR¥R¥*_CR¥R®_X_CR¥ R _CRYR¥Z_CRPR*RZ,
_CRZER*_CR®R*_CR¥R®_CR¥R*_X_CR3 IR32_CRPRMRZ, _CR®RY™_CRYR2_
CR27R28—CR29R30—CR31R32—X—CR33R34R22, _CRBR*_CR¥R¥_CRYRXE_CRYR3_
CR'R*Z-CR¥R*-XH;

Xla -O-, -CO-, -O-CO-

RY, R*, R” va R doc 1ap v6i nhau la —CRRY-YH, —Y-CR¥R*R*, _y-

CR4OR41—CR42R43—CR44R45R39, _CR40R4I_Y_CR42R43_CR44R45R39, _CR40R41_
CR42R43_Y_CR44R45 R3 9’ -C R40R4 1—CR42R43—CR44R45—YI'I, _Y_CR40R4 I_CR42R43_
CR44R45—CR46R47R39, —CR4OR41—Y—CR42R43—CR44R45—CR46R47R39, _CR4OR41_

CR42R43_Y_C R44R45_C R46R47R3 9, _CR40R4 1_CR42R43_CR44R45_Y_CR46R4 6R39, .
CR40R42__CR42R43_CR44R4 5—CR46R47—YH, _Y_CR4OR4 l_C R42R43_CR44R45_CR4 6R47_
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CR48R49R39, _CR40R41_Y_CR42R43_CR44R4S_CR46R47_CR48R49R39, _CR4OR41_
CR42R43_Y_CR44R45 _CR46R47_CR48R49R3 9 , _CR40R4 I_CR42R43 _CR44R45_Y_CR46R4 7_
CR48R49R39, —CR4OR4]-—-CR42R43—CR44R45—CR46R47—Y—CR48R49R39, _CR40R4 1

CR42R43__CR44R45_CR46R47_CR48R49_YH _Y_CR4 0R4 1_CR42R43_CR44R45_CR46R47_
CR48R49_CR5 ORS 1R3 9 _CR4OR4 1__Y_CR42R43_CR44R45_CR46R4 7_CR48R49_CR5 ORS 1 R3 9

_CR40R4 I_C R42R43_Y_CR44R45 _CR46R47_CR48R49_CR5 ORS 1R39 , _CR4OR4 I_CR42R43_
CR44R45_Y_CR4 6R47_C R48R49_CR5 ORS 1R39,

_CR40R4 I_CR42R43 _CR44R45_CR4 6R47_Y_CR48R49_CR5 ORS 1R3 9’ _CR4 0R4 I_CR42R43_
CR44R45_C R4 6R47_C R48R49_Y_CR5 ORS 1R3 9, _CR4OR4 I_CR42R43_CR44R45_CR46R47_

CR48R49—CR50R51—YH;
R* —R* doc l4p v6inhau 1a —H, —CH;, —C,Hs, —C;H;
Y la -NR**-CO-, ~-CO-NR>-;

R, R* va R'® doc 1ap v6i nhau 1a
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R, R, R™ wva doc lap v6i nhau 1a —CR¥®R'R",
_CR¥R¥RY, _CR'R_CRO'R®?R®?, _CR59R60_CR61R62R58’ _CR59R6O_CR16R17R58’ _
CR16R17_CR61R62_CR63R64R58’ _CR59R6O_CR61R62_CR63R64R58’
_CR59R60__CR16R17_CR63R64R58’ _CR59R6O_CR61R62_CR16R17R58’ _CRYRV_CROIRS2_
CR®R“-CRSR#R, _CR59R60_CR61R62_CR63R64_CR65R66R58’
_CRS9R60_CR16R17_CR63R64__CR66R67R58, _CR59R60_CR61R62_CR16R17_CR65R66R58, _
CR59R60_CR61R62_CR63R64_CR16R17R58’ _CRR'_CRO'R2_CRPR*_CRORS_
CR67R68R58’ _CR59R60_CR61R62_CR63R64__CR65R66_CR67R68R58’ _CR*R®_CRR"_
CR63R64_CR65R66_CR67R68R58, _CR59R60_CR61R62_CR16R17_CR65R66_CR67R68R69’
_CR59R60_CR61R62_CR63R64_CR16R17_CR67R68R58’ —CR*R%°_CRC'R?_CROR%_
CR65R66_CR16R17R58’ _CR16R17_CR61R62_CR63R64_CR65R66_CR67R68_CR69R70R58,
CR59R6O_CR16R17_CR63R64__CR65R66_CR67R68_CR69R70R58’ _CR>R®_CRO'R62_
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CR'*R'7-CR*R*~CRR®_CR¥R"'R*, _CR¥R®_CRO'RE2_CR®R*_CRIR_
CRYR®_CRPR7R*, ~CR¥R_CRYR2_CRER*_CRSR®_CR!R"_CRPRT'R,
CR¥R_CRO'R2_CR®R%_CR*R®-CRR®_CRR 'R

R* — R7 doc 14p v6i nhau 1a —H, -NH,, —OH, -F, —Cl, -Br, -I, -R”!, —O—
R”, R, -O0R”, R*, -0R'™, _R!®, _COOH, —-COOCH;, —-COOC,Hs;, —
COOC;H;, -COOCH(CH3),, -COOC(CH3);, (C=0)-NR"R"’, -SO,-NR'R", —SO,
R16Rl7, —CR16R17H, _NR16R17;

R'®, R'" va R"™ doc lap v6i nhau la —CH=CH, -CH,-CH=CH,, -H, —
C(CH;3)=CH,, ~CH=CH-CH;, —C,H,~CH=CH,, ~CH,~CH=CH-CH;, —~CH=CH-C,H;,
—CH,—C(CH;)=CH,, —~CH(CH;)-CH=CH, —CH=C(CH,),,
—C(CH;)=CH-CH;, -CH=CH-CH=CH,, -C;HCH=CH,, -C,H,~CH=CH-CH;,
~CH,~CH=CH-C,Hs, -CH=CH-C;H,;, —CH,~CH=CH-CH=CH,, ~CH=CH-CH=CH-
CH;, —CH=CH-CH,~-CH=CH,, —C(CH;)=CH-CH=CH,, ~-CH=C(CH;)-CH=CH,, —
CH=CH-C(CH;)=CH,, —C,H,—~C(CH;)=CH,, —CH,-CH(CH;)-CH=CH,,
~CH(CH;)-CH,~CH=CH,, ~CH,~CH=C(CHj),, —-CH,~C(CH;)=CH-CH;, —~CH(CH;)-
CH=CH-CH;, -CH=CH-CH(CHj;),, —-CH=C(CH;)}-C,Hs, -C(CH,;)=CH-C,Hs;, -
C(CH;)=C(CH;);, ~C(CH3),-CH=CH,, —CH(CH;3)}-C(CH;)=CH,, ~C(CH;)=CH-
CH=CH,, -CH=C(CH;)-CH=CH,, -CH=CH-C(CH;)=CH,, —C,Hy—CH=CH,, —C;H,~
CH=CH-CHj, —C,H,~CH=CH-C,H;, —-CH,~CH=CH-C3H;, ~CH=CH-C,Hy, —C;H,—
C(CH;)=CH,,  -C,H,~CH(CH;3)-CH=CH,, -CH,~CH(CH;)-CH,-CH=CH,, -
CH(CH;)-C,H~CH=CH,, = —C,H,~CH=C(CH3),, —C,H;~C(CH;)=CH-CH,;, —CH,-
CH(CH3)-CH=CH-CHj, ~CH(CH;)-CH,~-CH=CH-CHj;, ~CH,~CH=CH-CH(CHj;),, —
CH,~CH=C(CH;3)-C,Hs, —-CH,-C(CH;)=CH-C,H;, —CH(CH;)-CH=CH-C,H;, —
CH=CH-CH,—CH(CHj),, —CH=CH-CH(CH;)-C,Hs, —~CH=C(CH;)-C;H,,
—C(CH;)=CH-C;H;, —CH,~CH(CH;)-C(CH;)=CH,, —CH(CH;)-CH,~C(CH;)=CH,,
—CH(CH;)-CH(CH;)-CH=CH,, —CH,-C(CH3),-CH=CH,, -C(CH;),~CH,~CH=CH,,
—CH,~C(CH;)=C(CHs),, —CH(CH,)-CH=C(CHj),, —C(CH3),~CH=CH-CH;,
~CH(CH;)-C(CH3)=CH-CH;, —CH=C(CH;)-CH(CH3);, —C(CH3)=CH-CH(CH,),,
—C(CH3)=C(CH3)-C;Hs, —-CH=CH-C(CH3);, —C(CH;),—~C(CH;)=CH,, —CH(C,Hs)-
C(CH;)=CH,,  -C(CH;)(C,H5)-CH=CH,, = —CH(CH;)-C(C,H5)=CH,, = —CH,—
C(C3H7)=CH,, —CH,~C(C,Hs5)=CH-CHj;, —CH(C,H;)-CH=CH-CH;, —C(C,H,)=CH,,
—C(C3H7)=CH-CH;, -C(C,Hs5)=CH-C,Hs, —C(C,Hs)=C(CHs),, —C[C(CH3);]=CH,,
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~C[CH(CH3)(C,Hs)]=CH,,  —C[CH,~CH(CH;),]=CH,,  ~C,H,~CH=CH-CH=CH,,
~CH,-CH=CH-CH,-CH=CH,, -CH=CH-C,H,~CH=CH,, —CH,—~CH=CH-CH=CH-—
CH;, -CH=CH-CH,~-CH=CH-CH;, -CH=CH-CH=CH-C,H;, —CH,—-CH=CH-
C(CH;3)=CH,, —CH,~CH=C(CH;)-CH=CH,, —CH,~C(CH;)=CH-CH=CH,,
~CH(CH;)-CH=CH-CH=CH,, —CH=CH-CH,~C(CH;)=CH,, ~CH=CH-CH(CHz)-
CH=CH,, —-CH=C(CH;)-CH,~CH=CH,, -C(CH;)=CH-CH,~-CH=CH,, -CH=CH-
CH=C(CH),, —CH=CH-C(CH;)=CH-CH;, —CH=C(CH;)-CH=CH-CHs,
—C(CH3)=CH-CH=CH-CHj,, —CH=C(CH;)-C(CH;)=CH,, ~C(CH;)=CH-
C(CH3)=CH,, —C(CH3)=C(CH;)-CH=CH,, ~-CH=CH-CH=CH-CH=CH,:

R'”, R™ va R™ doc lap véi nhau la -H, -C=CH, —C=C-CHs,
—CH,-C=CH, -C,H,~C=CH, -CH,-C=C-CH;, -C=C-C,H;, —C;H,C=CH,
~CH,~C=C-CH;, -CH,~C=C-C,H;, -C=C-C;H;, -CH(CH;-C=CH, -CH,-
CH(CH;)-C=CH, -CH(CH;)-CH,~C=CH, -CH(CH;)-C=C-CH;, —C,Hs-C=CH,
—C3He-C=C-CH;, -C,H,~C=C-C,H;, -CH,-C=C-C;H,;, -C=C-C,Hy, -C,H,-
CH(CH;)-C=CH, -CH,-CH(CH;)-CH,~C=CH, -CH(CH;)-C,H,~C=CH, —-CH,—
CH(CH;)-C=C-CH;, —CH(CH;)-CH,~C=C-CH;, —CH(CH;)-C=C-C,H;, —CH,—
C=C-CH(CH;),, -C=C-CH(CH;)-C,Hs, —C=C-CH,~CH(CH;),, —C=C-C(CH,),,
—CH(C,H;)-C=C-CH;, —C(CH;3),-C=C-CH;, —CH(C,Hs)-CH,~C=CH, —CH,—
CH(C,Hs)-C=CH, -C(CH;),-CH,~C=CH, -CH,-C(CH;),~C=CH, -CH(CH;)-
CH(CH;)-C=CH, -CH(C;H,)-C=CH, —C(CH;)(C,Hs)-C=CH, —-C=C-C=CH, —CH,—
C=C-C=CH, -C=C-C=C-CH;, —CH(C=CH),, -C,H,~C=C-C=CH, -CH,-C=C—
CH,-C=CH, -C=C-C,H;~C=CH, -CH,~C=C-C=C-CH;, -C=C-CH,-C=C-CH;,
—C=C-C=C-C,H;, -C=C-CH(CH;)-C=CH, -CH(CH;)-C=C-C=CH, -CH(C=CH)-
CH,~C=CH, -C(C=CH),-CH;, —CH,~CH(C=CH),, —-CH(C=CH)-C=C-CHj;

113 115 pl2l 124 6 pl127 pl33 pl 137 3 138 2a 1A o \
R3J{,R,R JW,RZR3JV2RWWR doc lap vdi nhau la

@ \_N/ \—/N —QN

> s > >
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/ \ |O| N 86 J— __R86
—N  N—C—O—R® N R N NR
\_/ \_/

> b

va chat ddng phan dbi quang, dang dong lap thé, hdn hop cac chit dong phan ddi
quang, chit ddng phan khong ddi quang, hdn hop cac chét dong phan khong d6i quang, tién
duoc chét, hydrat, solvat, dang mubi axit, chit hd bién, raxemat va mudi dugc dung cia

chung.

Tién dugc chit duge dinh nghia 13 chit, ma dugc dung & dang khong hoat dong
hogc it hoat dong dang ké. Khi dugc dung hodc két hop, tién duoc chat duge chuyén hoa
trong co thé in vivo thanh hop chat hoat déng. Cac quy trinh théng thudng dé lira chon va
diéu ché tién duoc chét thich hop dugc mo ta, vi du, trong tai liéu “Design of Prodrugs”, ed.
H. B. Bundgaard, Elsevier, 1985.

Gbc D chura it nhit mot nguyén tir nito. Ngoai nguyén tir nito nay, gbc D c6 thé
chira mt nguyén tir oxi hodc mt nguyén tir luu huynh. Néu khong c6 mat nguyén ti oxi
va luu huynh, gbc D ¢6 thé chira mdt, hai hoic ba nguyén tl nito sao cho tong sé nguyén
t nito trén géc D 1a mét, hai, ba hodc bén. Vi tri clia nguyén tif nito' trén géc D la can
thiét dé tao ra hoat tinh cua hop chét theo sang ché. Quan trong la nguyén t nito nay &
vi tri B so v6i nhém carbonyl va gdc D ma tt nhét thom tao ra hé lién hop véi nhom
carbonyl dugc gin vao hodc it nhit 1a nguyén tir nito trén vong & vi tri B cung voi

nguyén tir cacbon & vi tri alpha va nhém carbonyl duge gin vao tao ra hé lién hop.

Do do, géc D la pyrazol, imidazol, oxazol, isoxazol, thiazol, isothiazol, triazol, va
tetrazol dugc wu tién. P& thu duoc hoat tinh khéng ung thu cao, tét hon la vong
heteroxyclic D chita nguyén tir nito lién ké véi nguyén tir cacbon ma vong D duoc nbi
v6i lién két amit nay. Ngoai ra, pyrazol, imidazol, triazol, va tetrazol dugc wu tién hon
oxazol, isoxazol, thiazol, va isothiazol va pyrazol duoc uu tién hon triazol, va tetrazol
dugc uvu tién hon imidazol. Hon thé nita, isoxazol va isothiazol dugc uu tién hon oxazol

va thiazol.

Khi gbc thé D 1a gbe isoxazol, quan trong 14 gdc isoxazol nay duoc lién két voi
nhom amit thong qua nguyén tir 3-yl-cacbon thay vi nguyén tir 4-yl-cacbon hodc nguyén

ti 5-yl-cacbon. Trong truong hop gdc thé D 12 nhém oxazol, quan trong 1a nhom oxazol
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nay duoc lién két v6i nhom amit thong qua nguyén tir 2-yl-cacbon hodc nguyén ti 4-yl-
cacbon thay vi nguyén tir 5-yl-cacbon. Géc pyrazol nén dugc lién két v6i nhom amit
thdng qua nguyén tit 3-yl-cacbon thay vi qua nguyén ti 4-yl-cacbon ho#ic nguyén tir 5-

yl-cacbon.

Gébc thé D thiazol dugc lién két véi nhom amit thdong qua nguyén tir 2-yl-cacbon
hodc nguyén tr 4-yl-cacbon thay vi nguyén ti 5-yl-cacbon. Twong tu, gdc isothiazol
dugc lién két voi nhom amit thdng qua nguyén tir 3-yl-cacbon thay vi nguyén tir 4-yl-
cacbon hogc 5-yl-cacbon. Géc imidazol dugc lién két véi nhém amit thong nguyén tir 2-

yl-cacbon hodc nguyén tir 4-yl-cacbon thay vi nguyén tir 5-yl-cacbon.

Ngoai ra, quan trong 1a gbc D dugc lién két truc tiép voi nhom amit va khong
thong qua ciu ndi nhu clu ndi metylen hodc etylen sao cho chirc carbonyl ctia nhdm amit
c6 thé lién hop véi vong thom D dugc wu tién nay.

SAR - Mbi twong quan giira cong thirc cdu tao va hoat tinh cua hop chit theo sang

7
A

ché

Méi twong quan giita cong thirc cAu tao va hoat tinh cua hop chét theo sang ché

dugc thé hién qua cong thirc (SAR)
R12 R13
REI
|
R _A N\]/E’?j\w
R2 R1 OW/ |
/ o B O
RS RB
()

R N—Q Cong thirc {SAR)
R)S

cho thay ring vong D phii la vong thom heteroxyclic ¢6 5 canh chtra it nhit mot nguyén
tlr nito duoc gin vao nguyén tir cacbon clia vong thom ma duge gin vao nhém amit.
Ngoai ra, t6t hon 1a vong D duoc lién két véi nhom amit thong qua nguyén tir cacbon.
Nguyén ti nito cia nhém amit nay c6 thé duoc thé bang gbc alkyl va alkyl duoc thé.
Hon nita vong thom D ¢6 5 canh nay phai c6 mot kiéu thé dac biét dé tao ra cac hop chét
c6 hoat tinh dé sir dung theo sang ché. Kiéu thé dic biét nay doi héi nhom thé R™ chi 1a

nhém nhé nhu hydro, metyl, triflometyl, flo, etyl, néu khong s& lam giam hoat tinh cia
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hop chit theo sang ché. Hon thé nita, thuén lgi 1a R' 12 nhém 16n nhu phenyl dugc thé
dugc gén vao nguyén tir lién ké véi nguyén tr nito trén vong D nhu duoc thé hién trén
cong thirc (SAR). Hon nita, nhom thé R' & vi trf lién k& véi nguyén tr cacbon ctia vong
D ma dugc lién két véi nhom amit s& lam tdng hoat tinh ctia hgp chit theo sang ché. Cac
chudi cacbon mach ngin ciing nhu chudi cacbon mach dai, nhém alkoxy mach ngin
hodc mach dai, nhém ete hodc polyete hoic amin c6 thé thich hop lam nhém thé R'. Do
do, céac hop chét ¢6 vong thom 5 canh chtra nito lam géc thé D v6i nhom thé R"® mach
ngén va R' mach vong va R' 1a chudi cacbon mach ngin hodc mach dai tuy y chtra oxi
(ete) va/hodc nito (amin) va/hodic cdu tric mach vong nhu vong carboxyclic hoac
heteroxyclic no hodc khong no sé& rit phi hop véi trung tdm hoat dong clia enzym Axl
kinaza. Ngoai ra, néu A va B 1a nguyén tir cacbon hodc nito cling khong anh hudéng dén
hoat tinh ctia hgp chét theo séng ché. Néu cic nhom thé R, Rs, R, RS, R% vaR! 1a cac
nhém nho nhv nitro, halogen, alkyl mach ng#n, alkoxy mach ngin, hydroxy v.v. va cac
nhom thé R* va R? ¢6 thé thay dbi trong khoang rong cling khong anh huéng dén hoat
tinh ctia hop chit theo sang ché. Loai nhom thé R \;2‘1 R’ khong anh hudng dén hoat tinh
ctia hop chét theo sang ché, do d6 R? va R® ¢6 thé 14 hydro, cdc nhom nhd nhu metyl
hodc metoxy ciing nhu céc gbc mach dai c6 chudi cacbon tuy y chra oxi, nito hodc vong

carboxyclic hodc heteroxyclic no, khéng no.

Pugc vu tién 1a hop chét c6 cong thirc (1), trong do gbc D 1a mot trong sb céc di

vong sau:
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R12 R12 R'2 R12\
R13 / N/R13 < R13 N\N
< =
N R4 N R14 NTNgis N R14
12
N\N/R13 R \ R'3
/ ~N < S
A N N\ N
R14 N/N\R14 N R4
R12 R12
S R13 R13
_<\ I / S B
N 14 9& N\ g
R N R14 N/
R12 R12
O R™ R13
__<\ | /i \\
N R4 N" R14 N./O \N/N\R14

Céac nhom thé R'™? — R™ duoc dinh nghia twong tu nhu trong cong thirc (I) néu

trén.

Uu tién hon nita 1a cac goc D sau:

R12 R12 R12 R12
\ R13 R13 R13 \
N s N—
— I / j‘\ % — i
N R14 N/ R14 N/N\R14 N R14

b

R13 R12 R12 R'2
S R13
_<\ | VAR =~ =N
N A \ \ 1
R4 N R14 N/S N~ \R14

5
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0 R13 R'{ R? -
REGINT, R G
N R4 Né‘\RM \ ~0

Duoc ddc biét uu tién 1a hop chét c6 cong thue (Ia),

R13
R12
& =
R AL _N_ s NR"
or
o NIB 0
R8
RB

(Ia),

trong d6 gbc D 1a vong pyrazol duoc thé hodc khong duoc thé.

Dac biét uu tién 1a hop chit co cong thuce (Ib) hodc (Ic),

R12 R13
R® =
| N—pR14
R
N l \\N/
RH(3
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(Ib)

N
« p JON )
N O

R3

R* N

(Ie),

trong d6 nhém A va nhom B cung la nguyén tir cacbon hodc nhoém A la nguyén tu
cacbon va nhom B 1a nguyén tir nito.

U tién hon 14 hop chét ¢ cong thire (I), (Ta), (Ib), hodc (Ic), trong dé R' RY R
va R® duge chon tir hydro hoac C,_galkyl, t6t hon 1a hydro.

Ut tién hon nita 1a hop chit c6 cong thuc (I), (Ia), (Ib), hodc (Ic), trong dé R’ 1a
nguyén ti hydro.

Déi voi cac nhom A va B tdt hon 1a chi mot trong s hai nhoém 1a N hodc ca hai
déu khong phai 1a N.

Téthon A R', R*, R°, va R® 1a hydro.

Tbt hon 1a R va R® doc 1ap v6i nhau duogc chon tu:

_O-R"®  _O-CRP®R™R"™ _O-CRPR™_CRR™-R" _O_-CR™R™_CR"R7_
CRR™_R"®  _O—CRPR™_CRPR_CRR®_CRPR¥-R'®. _O_CR”R™_CRPR"_
CRTR™_CRYR¥_CRS'R®_R '8 CO-CRPR™_CRPRT_CRTR_CRPRY_CR R
CRYRY_R S

trong do R” - R™ ddc lap véi nhau la —-H, —OH, -F, —Cl, —Br, I, -CHj;, —CF;, —
CHs,  -GH;,  —CH(CHs),,  —-C¢Hy,  —CH,—CH(CH3),,  —CH(CH3)-CyHs
—C(CHs)s, —CsHyy, —CH(CH;)-CsH;, ~CH,~CH(CH;)-C,Hs, —CH(CH;)-CH(CHs),, —
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C(CH;),-CoHs, —CH,—C(CH;);, —~CH(CoHs),, —C,H,—CH(CH;);,, —CeHjs, —C3Hg-
CH(CH3),, —C,H,;~CH(CHj3)-C,Hs, —CH(CH;)—-C4Ho,, —CH,-CH(CH;)-C;H-,
—CH(CH;)-CH,—CH(CHj;),, ~CH(CH;)-CH(CH;)-C,Hs, —CH,—~CH(CH3)-CH(CH,),,
—CH-C(CH3),-CoHs,  —C(CH3)-C3H;,  —C(CH3),—CH(CHj);,  —C,H,—C(CHj)s,
—CH(CH;)-C(CHs)s;

va R® la -H, -OH, -F, -Cl, -Br, -I, -O-R% _COOH,
—COOCH;, -COOC,Hs, —COOC;H;, —COOCH(CH3),, —COOC(CHj;);, —(C=0)-
NR'RY, _CRR'H, —-NR'R"",

R* 1a —CHj, —CF;, —H, —C,Hs, —~C3Hy, CH(CHj),, —C4Hs, —CH,~CH(CHs),, —
CH(CH3)-CHs, —-C(CH3);, -CsH;,,  —CH(CH3)-C;H;,  —~CH,—CH(CH;)-C,Hs,
—CH(CH;)-CH(CH3),, . -C(CH3),-C,Hs, —-CH,—C(CHj3);, -CH(C,Hs),, —C,H,—
CH(CHj),;, —CgHy3, —C3H-CH(CH;),, —C,H,~CH(CH;3)-C,Hs, —CH(CH;)-C,Ho,
~CH,-CH(CH;)-C3H;,  ~CH(CH;)-CH, CH(CHs),,  —CH(CHy)-CH(CH,)-C,Hs,
—CH,-CH(CH;)-CH(CH;);,  —CH,—C(CH;),-C,Hs, —C(CH3),—C3;H;, —C(CHj),—
CH(CHs),, —C,H4—C(CHs)s, ~CH(CH;3)—-C(CHs)s;

R' va R" doc 1ap v6i nhau 1a —CHs;, —CF;, -H, -C,H;, —CsH.,
—CH(CH;);, —C4Hy, -CH,-CH(CH3),, —-CH(CH3)-C,Hs, —C(CHs)s, —-CsHyy,
—CH(CH;)-C;H;, —CH,-CH(CH;)-C,Hs, —CH(CH;3)-CH(CH;),, —C(CH;),—C,Hs,
—CH,-C(CH;);,  —CH(CyHs),, -C,H4~CH(CH;);, -CgHiz, —C3;He—CH(CH),,
—-C,H—CH(CH;)-C,Hs, —CH(CH;)-C4Hy, —CH,~CH(CH;)-C;H;, —CH(CH;)-CH,—
CH(CH3),, —CH(CH3)-CH(CH3)-C,Hs, —CH,—CH(CH;)-CH(CH3),, —CH,~C(CH;),—
C,Hs, -C(CH3),-C3H;, —C(CH;),~CH(CH;),, —C,H4~C(CHs);, —-CH(CH;3)-C(CHy);, —
OH, -F, —-Cl, -Br, —I, -NH,, —CN,

gbec -NR'R" ¢6 thé 1a dj vong nito dugc chon tir nhém bao gdbm

~J -0 -0 =0 -C |

. N s 5 ] )

Ny
N —</ g /=N N
N /

H

bl
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A == =
N —N_ | —N N
\/O 0 0 \/S
= N/\I N/j /N
—N — — —N
S s s A
~ /T <
—N _N\N/| VN N
/N / | \/N\H
H H ’ 5
/\ N N
—N s N —N —NJ
__/ ’ \—=N
/ \ /N§N
—N N—H | —N 0 — N
‘
—nN —CH,—Ph —N  N—Ph —N_ N—CHs
s 2 2
0] / \
/ \ I —N R86 —N N—R®6
—N  N—C—0—R® N\ /
\—/ b 9
va t6t hon nita 1a dugc chon tir nhém bao gdm
O / \ / \
SN —N 0 —N  N—R®
—N  N—C—O0—R® N/ N/

gbc -CR'R'H ¢6 thé 1a nhom vong carboxyclic hodc heteroxyclic

0O

b

86
_R

~

5

Tt hon 1a R” va R® doc 13p v6i nhau dugce chon tir:

-H, -F, -Cl, -Br, -I, -CN, -NO,, —CH;, —-C,Hs;, —-C;H;, —CH(CHj3),, xyclo-
CsHs, —CHj-xyclo-C;Hs, —C4Hy, —CH,—CH(CH;),, —CH(CH;)-C,Hs, —C(CHj);, —
CsHy1, -CH=CH,, -CH,-CH=CH,, —C(CH;)=CH,, ~CH=CH-CH;, —C,H,~CH=CH,,
—CH,~-CH=CH-CH;, -C=CH, -C=C-CH;, —-CH,-C=CH, —C,H,~C=CH, —CH,—C=C-
CH;; va tdt hon nita la dugc chon tr —H, —F, —Cl, -Br, —-CN, —-CHj;, —C,Hs, —C;H,, —
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CH(CHjs),, xyclo-C3Hs, -CH=CH,, -CH,~CH=CH,, —C(CH;)=CH,, —CH=CH-CH3, —
C=CH, -C=C—CH,;, —CH,-C=CH; va tt hon nita 1a duoc chon tr -H, -F, -Cl, —-Br, —
CHs, -C,Hs, —C;H;, —CH(CH3),, xyclo-C3Hs, ~CH=CH,, -CH,~CH=CH,, -C=CH, -
CH,-C=CH; va tét nhat 1a R” va R® doc 1ap v6i nhau duge chon tr —-H, -F, —Cl, —CH;.

Tét hon nita 1a mot trong s6 R’ va R® 1a hydro.

Tét hon1a A va B doc 1ap véi nhau 1a C-H, C-F, C-Cl, C-Br, C-CN, C-CH;3, C—
C,Hs, C—CsH;, C—-CH(CHj;),, C—xyclo-C;Hs, C-CH=CH,, C-CH,-CH=CH,, C-CH=CH-
CH;, C—C=CH, C-C=C-CHj3;, C—CH,-C=CH, C-OCH,3;, C-OH, C-0OC,Hs, C-OC;H;, C-
OCH(CH3),, C-OC4Hy, C-OCH,-CH(CHj3),, C-OCH(CH;)-C,Hs, C-OC(CHj3);, C-
OCsH;p, N. Tét hon nita 1a mot trong s6 A va B 1a C-H. Ngoai ra, tdt hon nira 1a mot
trong s6 A va B 1a N. Tét hon nita 13 A va B doc lép‘ v6i nhau la C-H, C-F, C-Cl, C-Br,
C-CH;, C-C,Hs, C-C;H;, C-CH(CH3;),, C—xyclo-C3Hs, C—-CH=CH,, C—CH,~CH=CH,,
C-C=CH, C-OCH;, C-OH, C-OC,Hs, C-OC;H;, C-OCH(CHjs),, N; con tét hon nita 1a
C-H, C-F, C-Cl, C-CH;, C-C,Hs, C-C3H;, C-CH,-CH=CH,, C-OCH;, C-OH, C-
OC,Hs, C-OC3Hy, N; va tét nhét 1a A va B doc 1ap véi nhau 1a C-H, C-F, C-CHs, C-
OCHj;, va N.

Tét hon 14 R® 13 hydro.

Tét hon 1a R™ 1a -H, -OH, -F, —Cl, -Br, -I, -NO,, -CN, -NH,,
_RI®O _RIOL _RIZ _ RI2 RIS _q RIS Rl R, trong d6 hé vong
carboxyclic hodc heteroxyclic ¢c6 ba dén mudi hai canh, no hoic khong no duoc biéu thi
bing -R'® tuy y dugc thé mot hoic nhidu lin bang -F, —Cl,

g
—Br, -I, -OH, -NO,, -NH,, —-C,H,~N(CH;);, —CN, —CF;, =0, -R!' _R"
_RI06 _O_RI7T  _RI  _pio9 trong d6, cic nhém thé RS, RY, R1®, R10! R102, R103
R106, RI7 RI® R1o9’ Rm, va R nhu dugce boc 10 trong sang ché.

Tét hon nita 1a R™ 1a -H, —Cl, —Br, -CHs, —C,Hs, —~C5H;, —CH(CHj),, —C,H,
~CH-CH(CH;),,  -CH(CH;)-CHs, —C(CHs);,  —-CsHy, R, —R™, va
—R'B, trong d6 hé vong carboxyclic hodc heteroxyclic c6 ba dén muoi hai canh, no hoac
khong no dugc bidu thi bang —R'" tiy v duoc thé mot hodc nhidu 1an bang —F, —Cl, —

Br, ~OH, -NO,, -NH,, -C,;H,~N(CH;),, -R*, -R'*, -O-R'"", -R'*, _R'%;
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Tét hon 1a R'® & _CR®R'RY, —CR¥R®_CR!*R'R*},
_CR59R6O_CR61R62_CR16R17R58’ _CRS9R60_CR61R62_CR63R64_CR16R17R58’
_CR59R6O_CR61R62_CR63R64_CR65R66_CR16R17R58, _CR®R®_CRO'RE2_CROR_

CR®R®_CR7R®_CRRI'R®, _CR¥R¥R®, _CR¥RP_CROIRZR®,  _CRYRS_
CRO'RZ-CRPR*R®, —CR¥R*-CRO'RZ_CRPR*_CROR®R®, _CR¥R®_CRO'R
CR®RY_CR®RE_CRIR®R®, va

R — R* doc 1ap v6i nhau 1a —H, -NH,, -OH, —F, —C1, -Br, I, ~OCHs, ~OCFs, —
OC,Hs, —CHs, —C,Hs, —~C3H;, —CH(CHs),, —C4Hy, —CF;, —C(CH;);, —-CRR'H, -
NR'R"7; trong d6, R"® va R' nhu duoc boc 16 trong sang ché.

Tét hon nita 1a R'® 1a —-CR¥R¥RY, —CR¥R®-CRO'RPR®, _CRYR_CRO'R?-
CRERHR, _CR59R60_CR61R62_CR63R64_CR65R66R58, _CR¥R%_CRO'RE2_CRERS_
CR®R%*-CRYR®R™, va R*® la —CR'R'H hoac
—NR'R"; va

R” — R® doc 1ap v6i nhau 1a —H, -NH,, ~OH, —F, —C1, -Br, —I, <OCHj, <OCFs, —
OC,Hs, —CHj;, —CyHs, —~C3H;, ~CH(CHj),, —C4Hy, —CF3, —C(CHjy);;

va R'® va R'"7 doc 14p v6i nhau 1a —H, ~CHs, —C,Hs, ~C3Hy, ~CH(CHj),, —C,H, —
CH,-CH(CH3),, —CH(CH;)-C,Hs, —CsH;;, —CF;, —Ph, -CH,~Ph, hoic cung vdi nguyén ti
lién két ma chung gin vao 1a hé vong carboxyclic hodc heteroxyclic ¢4 ba dén muoi hai
canh, no ho#ic khdng né duogc chon tir -R', trong do, R' nhu duogc boc 19 trong sang

e
A

ché.

Con tbt hon nita la R'® 1a —CR™R¥R®, _CR¥R®-CRYRZRY,
_CR¥R®_CRORZ_CRER#R®, _CRPR®-CRO'R2_CRERH_CRERUR,
~CRPR®_CROIRZ_CRPR#-CRORC_CRIRPR, VAR 3

=0 O =
—N  N—H | —N  N—CH; — N—H
_/ /

/\

b b b b

/ N\ / N\ / N\
—N  N—CH,~Ph |—N  N—Ph |—N 0 |[—N s

vaR” —R® doc 1ap v6i nhau 1a —H, ~CHs, —C,Hs, —CF;.

Tham chi con t6t hon nita 1a R'® 1a -CH,R*, —CH,~CH,R*®, —CH,~CH,-
CH,R**, -CH,~CH,-CH,—~CH,R*, -CH,~CH,~CH,—CH,—CH,R 8, va R*® 1a
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Tét nhdt la R'® 1a —CH,R®,  —CH,-CH,R*®,  -CH,—CH,~CH,R%®,
—CH,—CH,-CH,~CH,R*, vaR*® 13

/N / N\ C> /N /N
—N  N—H | —N  N—CHz | —N —N 0| —N s
_/ _/ _/ _/

T6t hon 1a R™® 1a -CR¥R*-X-CR*R*R?, —CR¥PR*-X-CR¥R¥*_CRR¥®R%,
_CR®R*_CR¥R% —X—CR27R28R22, —CR23R24—X—CR25R26—CR27R2S—CR29R3OR22,

CR23R24—CR25R26~X—CR27R28—CR29R30R22, —CRZR*_CR¥R*_CRYR®_X_
CRPR¥RZ, —CR23R24—-X—CR25R26—CR27R28—CR29R3O—CR31R32R22,
—CR23R24—CR25R26—X—CR27R28—CR29R3O—CR31R32R22, _CRER*_CR¥®R¥*_CRYR®_X_
CR¥R*_CR*'R¥R%, —CR23R24—CR25R26—CR27R2S—CR29R3O—X—CR31R32R22,
_CR®R¥_X_CR¥R —CR27R28—CR29R30—CR31R32~CR33R34R22, _CRZR¥_CR¥R¥_x_
CR27R28-CR29R3°——CR31R32—CR33R34R22, _CRZR¥_CR®R®_CRYR®_X_CR¥R3"_
CR¥RZ2-CR¥®R*RZ, _CR®R¥™_CR¥R®_CRYR®-CR¥R*_X_CR}'R¥*™_CR¥R3 ‘R2
~CR”R*-CR¥R*-CRR*-CR¥R*—CR>'R*2-X-CRPR**R?; va X 1
-0-, —-CO-, -0-CO- va R® - R™ doc lap vé6i nhau 1a -H,

-F, —Cl, —CHj;, —CF;, —C,Hs, —C;Hs.

T6t hon nita 1a R“ la —CRPR™-X-CR®R¥R?, _CR®RX-X-CR¥R¥*_
CR27R28R22, _CRBR¥_CR¥R? —X—CR27R28R22, —CRERY_X_CR¥R*_CRYR_
CR¥R¥R%, —CR23R24—CR25R26-X—CR27R28—CR29R30R22, _CRZR¥_CR¥R_
CRYR®_X_CR¥R? 0R2, —CRZR¥_X-CR®R®_CRYR®_CR¥R¥_CR? IR32R2,
—CR23R24—CR25R26—X——CR27R2S—CR29R3O—CR31R32R22, _CRZR*_CRR*_CRYR®_X_
CR29R30—CR31R32R22, —CR23R24—CR25R26—CR27R28—?CR29R30——X—CR31R32R22; vaXla —
O-, va R* —R* dgc 1ap véi nhau 1a —H, —CH;, ~CFs, —C,Hs, —C3H,.

Con tdt hon nita la R“ la —CH,~O-CH,R®, —-CH,-O-CH,~CH,R%,
~CH,~CH,-O-CH,R”,  —CH,—O-CH,~CH,~CH,R?2,  —CH,~CH,~-O—CH,~CH,R%,
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~CH,-CH,~CH,-O-CH,R**, -CH,~O-CH,—-CH,~CH,~CH,R*?, -CH,~CH,~O—CH,-
CH,~CH,R*, —CH,-CH,-CH,~O—CH,~CH,R*, —~CH,~CH,~CH,~CH,~O—CH,R*; va
R 14 -H, —CH;, —CF;, —C,H;, —~C3H;.

Thém chi con t6t hon nita 1a R™® 1a -CH,—~O-CH,R*, —CH,~O-CH,—CH,R%, —
CH,~CH,-O-CH,R*,  —-CH,~O-CH,~CH,-CH,R*?,  -CH,~CH,~O-CH,-CH,R%,
~CH,~CH,~CH,-O-CH,R**; va R* 1a -H, —CHj;, —CFs, —C,Hs.

T4t nhit 1a R™® 1a -CH,~O-CH,CF;, —CH,~O—CH,~CH,CF;, —CH,~CH,~O—
CH,CF;.

Téthon1aR'™ 1a

‘@ C; /) @“

> s > s

N—= =N N=N
~2 =2 |0 <D
0

-
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N—..-CHs =N
= CH3 .

M

b bl s

trong d6, cac géc R néu trén co thé duoc thé bé‘mg mdt hodc nhiéu nhom thé
dlIQC Ch(_)l'l tr —F, —Cl, —BI', -—I, —OH, —NOz, —NHz, —C2H4—N(CH3)2, ~CI\I, —CF3, ZO,
RS _R7 RIS _o RI7 _RIB _pl09 s trong dé RS RV RI0 RI0I R102 p103

R106, R1°7, RIOS, R109’ R' , va RP® nhu dugc bdce 19 trong sang ché.

Con tdt hon nita 1a R'P 1a

N— —N — v
—_) \_/ \_/ Nt

> ) > >

N—= =N N=N
2 0 <0 O

N— H
D86 ‘</ J’N \N V4 N/H
aa - —] A
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b

‘@ 5
—N N—CH;—Ph —N N—R —N S
/ _/ /
Oy CC ?
. -Orber

__/
~ l
o o A
A N\
N ’ = CHs

b
5

S

trong d6, cac gbc R'" néu trén co thé duqc'thé bing mot hodc nhidu nhom thé
duqc Ch(_)l’l tu —F, —Cl, —BI’, ——I, —OH, —NOz, ——NHQ, —C2H4—N(CH3)2, —CN, —CF3, =O,
RIS _R7 _RI% _Q R _RI8 _pl09 s trong d6, R', R, R1? R0 R102 R103

R1°6, R1°7, RIOS, R1°9, Rm, va RS nhu dugc bdc 10 trong sang ché.

Con tdt hon nita 1a R'° 1a

N =N = =
‘@ \_/ \ /N, \N—//N
H
/=N N \: A
_N\)’ —N__ | ‘<\:j _<;\I




R16 R1 06 .
L Rt R15 R'S
(T <
15
\ %R’IOG R108 R16 R109 216
R108 R1 5* s
R106 ‘
/ﬁ(R;i . Q R1 5 R1 06
2 & R
R , R15* R15"
R15 R1 06 )
L R R'S" OR'™
(T <
15*%
\iR‘IOG R15 R16 R15 216
OR1O7 OR1 07

trong d6, R”, R™", R, R, R'7, R, va R'” nhu dugc boc 1§ trong séng ché
and t6t hon nita 1a R'*” 1a -H, ~C=CH, hoc -CH,-C=CH; va R'* 1a -H, -CH=CH,, hoiic -
CH,—CH=CH,; va

R R' va R' doc lap v6i nhau la -H, -CHs;, —CF;, —Ph,
-CH,-Ph, -C,Hs, -C;H;, —CH(CHj;),, —C4Hy, —CH,~CH(CHjs),, —CH(CH;)-C,Hs,
—C(CHs);, —CsHyy, ~CH(CH3)-C3H;, ~CH,—CH(CH;)-C,Hs, —~CH(CH;)-CH(CH3),, —
C(CH3),-CoHs,  —CH,—C(CH;);, ~ —CH(C,Hs),,  —C,H,~CH(CHi),,  —C4Hjs,
—-C3Hg-CH(CH3),, —C,H4,~CH(CH;)-C,Hs, —CH(CH;)-C4Hy, —CH,—CH(CH;)-C;H,,
—CH(CH;3)-CH,~CH(CHj),, ~CH(CH3)-CH(CH3)-C,Hs, ~CH,~CH(CHs)—CH(CHs),.
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-CH,—C(CH3),-C,Hs,  —C(CH3),-C3H;,  —C(CH3),~CH(CHj),, -C,H—C(CHa);,
—CH(CH;)-C(CHy)3;

va R” va R" doc lap véi nhau la -H, -F, -Cl, -Br, I,
—OH, -NO,, -NH,, -C,H4~N(CHj3),, —CN, —CF;, =0;

Con tdt hon nira 1a R" va R"" doc 14p v6i nhau 1a -H, —F, —Cl, —Br, —~OH, -NO,,
~NH,, -C,H;~N(CHj),, va con tét hon nita 1a R' 1a —=H, —CHs, —CF3, —C,Hs; R'® 1a t4t
hon nita 14 -H, —CH;, —CF5, —C,Hs; va R'" 1a tbt hon nita 14 ~H, —CHs, —CF;, —Ph, —
CH,-Ph, -C,Hs, —C3H;, ~CH(CH3),, —C4Hy;

Tét nhat 1a R'P 13

R1 070 OR1 07 R1 5
R15
R1 5 R15
R’} R106 R106 R1070
R15* @W 5 —OOW 07
Tét hon 1a gbc R" la: —H, —Br,

-CH;, -CsH;, —C(CH;);, —Ph, —CH,—O-CH,—CF;

;
-

_N
N™"™CH,

o )

HO OCHs PhCH,0
N

7

I
w
7

-
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H3C
—(CHy)3s—N
F (CHp)3—N ) OCH;

b

HsC N02

b

Cl

Trong trudong hop R™ dugc gén vao nguyén tfr nito, R khong phai 1a —Br.

Tét hon 1a R” 1a —H, —-OH, —F, —Cl, —Br, —NO,, —CHs, —CF3, —C,H;, —C;H.,
—CH(CH;),, -C4Hy, ~CH=CH,, —-CH,~CH=CH,, ~CH=CH-CH;, -C=CH, —C=C-
CH;, —CH,-C=CH, xyclo-CsHs, —-OCH;, —OCFs;, ~OC,Hs, -OC;H,,
—~OCH(CHj),, hodic -OC,Hy;

T4t hon nita 1a R 1a -H, -OH, -F, —Cl, -NO,, —CHj, —-CF;, —C,Hs, ~C;H,, —
CH=CH,, —CH,~CH=CH,, -C=CH, —CH,-C=CH, xyclo-C;Hs;, ~OCH;, ~OCF;, —
OC2H5, hOElC -OC3H7.

Con tét hon nita 1a R” 1a -H, -OH, -F, —CHs, —CF;, —-C,Hs, —-CH=CH,, -
C=CH, -OCHj3, —OCF;, hoic -OC,Hs.

Tét nhdt 1a R” 1a —H, —-F, —CHj, —CF;, hoic -C,Hs.

Tét hon 1a R" 1a —H, —F, —Cl, -Br, -I, —-OH, —-NH,, -NHR"®, -NR"R®, —~OCH;,
—OCF;, —OC,Fs, —~OC,Hs, —-OC;H;, —O-xyclo-C3Hs, —OCH,-xyclo-C;Hs, —O—C,H,-
xyclo-C3Hs, —O-C3Hg-xyclo-C5Hs, —OCH(CH3),, ~OC(CHs);, ~OC4Hy, —OPh, —NO,,
-R*,  -OR*, _NHCH,, ~NHC,Hs, —-NHC;H,, ~NHCH(CHj),,
-NHC(CH;);, —-N(CHs),, -N(C;Hs), -N(C3Hj),, -N[CH(CH;),],, -N[C(CHs)sl,,
~CH,F, -CHF,, -CF;, -CH,Cl, -CH,Br, —-CH,l, —-CH,~CH,F, -CH,~CHF,,

—CHz—CF3, —CHz‘-CH2C1, —CH2—CH2Br, —CHz—CHzL X}’CIO-C3H5,
—CHy-xyclo-C3Hs, —CHs, -C,Hs, —-C;H; —CH(CHj),, —C4Ho, —CH,-CH(CH3),,
—-CH(CH;)-C,Hs, —C(CHj);, -CsH;, —-CH(CH3;)-C;H;, —CH,~CH(CH;)—-C,Hs,

—CH(CH;3)-CH(CH3),, —C(CH;3),~C,Hs, -CH,-C(CHj3);, —CH(C,Hs),, —-C,H,—
CH(CHj);, —CgHis, —C3He—CH(CH3),, —C,H,—CH(CH;3)-C,Hs, —CH(CH;)—C,H,,
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~CH,~CH(CH;)-C;H;,  —CH(CH;)-CH,—CH(CH3),,  —CH(CH;)-CH(CH;)~C,H,
~CH,~CH(CH;)-CH(CH;),, ~CH,—C(CH;),~C,Hs, —C(CH;)—C;H;,  —C(CHa),—
CH(CH;),, -C,H,~C(CH3);, —CH(CH;)-C(CH;);, -CH=CH,, -CH,~CH=CH,,
~C(CH3)=CH,, —CH=CH-CH;, -C,H,~CH=CH,, -CH, CH=CH-CHs;, —-CH=CH-
C,Hs, -C=CH, -C=C-CH;, —CH,-C=CH, -C,H,~C=CH, —CH,~C=C—CH,, —C=C-—
C,Hs, —C3H¢~C=CH, —C,H,~C=C~CH;, ~CH,~C=C—C,H;, —-C=C—C;H;

va tét hon 1a R™ 1a -CR®R"R", —CR¥R®-CR'R'"R*®, —CR¥R*-_CRS'R®-
CRIRITRS, _CR59R6O_CR61R62_CR63R64_CR16R17R58’ _CR¥®R®_CRO'R&_CRERH_
CR®R*_CR!R'R*, _CR59R6O_CR6lR62_CR63R64~CR65R66_CR67R6S_CRI6R17R58’ _
CR*R¥R®, _CR¥RO_CR'ROR, _CR59R60_CR61R62_CR63R64R58’ _CR¥R_
CRY'RZ_CRPR*-_CRPRER, _CR59R6O_CR6lR62_CR63R64_CR65R66_CR67R68R58’

va tot hon 1a R*® — R® doc 1ap voi nhau 1a —-H, —-NH,, ~OH, —F, —Cl, —Br, -I
R, _O-R"", R, —O-R%, R, _O-R'™ RIS, _CR“R"H, _NR!R!"

5

trong do, Rl6, R”, R19, R R71, R, R95, R, R104, va R'” nhu dugc boc 10 trong

sang che.

Tét hon nita 1a R 1a -H, —F, Cl, -Br, -I, ~OH, —NH,, ~<CH,F, —CF;, —CH,
CH,F, —CH,~CF3, xyclo-C;Hs, ~CHy-xyclo-C3Hs, —CHs, —C,Hs, —CsH,, —CH(CHy),,
~C4Hy, ~CH,~CH(CH3),, —~CH(CH;)~C,Hs —~C(CHs);, —CsH;,, —CgHyps, —~CH=CH,, —
CH,-CH=CH,, ~C(CH;)=CH,, -CH=CH-CHj, —C,H,~CH=CH,, —~CH,~CH=CH—CHL,
~CH=CH-C,Hs, -C=CH, —C=C-CHj;, —CH,-C=CH, —-C,H,~C=CH, —CH,-C=C—CHj,
~C=C-C,H;, —C3H¢C=CH, —-C,H,~C=C—CH;, —CH,~C=C-C,Hs, ~OCH;, ~OCFs, —
OGC,Fs, —-OC,Hs, —-OCs;H;, —O-xyclo-C3Hs, —OCH,-xyclo-C;Hs, —-0O—-C,H,-xyclo-C;Hs,
—0-C3Hg-xyclo-C;Hs, —OCH(CH),, —OC(CHy)s,
—OC4Hy, —OPh, -NO,, —R™ -OR”, -NHCH;, -NHC,Hs, -NHC;H-,
-NHCH(CH;),, -NHC(CH3);, —-N(CHj),, -N(C,Hs), -N(Cs3H;),, -N[CH(CH),),,
—N[C(CHs)s]y;

Va tot hon 1a R™ 1a -CR®*R¥R®, —CR¥R®-CRO'RZR%, _CRPRS_CRC'RS2
CRO®RHR®, _CR¥R_CRO'RZ_CRER¥_CRORORS® —CRYR®_CRO'RZ_CRORH_
CRSR%_CROREBRSS
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vi R®” — R® doc lap véi nhau la  -H, -NH,, —OH, -F, —Cl,
—Br, -I, -OCH,;, —OCF3, -OC,Hs, ~CHs, ~C,Hs, —CsH;, —CH(CH3),, —C4H,, —CF; —
C(CHs3)s;

va t6t hon 1a R® 1a —-CHs;, -CF;, —CHs, —CsH;, —CH(CHs),, —C,H,
—CH,-CH(CH3),, —~CH(CH;3)-C,Hs, —C(CH;);, —-CsH;;, —CH(CH;)-C;H;, —CH,—
CH(CHj;)-C,Hs, —CH(CHj3;)—-CH(CH3;),, —C(CH;),—C,Hs, —CH,—C(CH;)s,
—CH(C,Hs),, —CyH4~CH(CH3),, —C¢Hy3, ~C3Hg—CH(CH3),, —C,H,;~CH(CH3)-C,Hs, —
CH(CH;)-C4H,, —CH,-CH(CH;)-C;H;, —CH(CH;3)-CH,~CH(CH;),, —CH(CH;)-
CH(CH3)-C,Hs, —CH,—CH(CH;)-CH(CH;),, —CH)—C(CHj3),~C,Hs, —C(CH;),~C;H,
—C(CH3),~CH(CHj),, —C,H,~C(CHs);, ~CH(CH3)~C(CH)s, ~Ph, ~CH,Ph, —~OCH;, —
OCF;, -OC,Hs, ~OCsH;, -OCH(CH;),, —OC4Hy, —OCH,~CH(CHjs),, —OCH(CH;)-C,Hs,
—OC(CH;);, -OCsH;;, —-OCH,—C(CH;);, —-OCH(C,Hs),, —OC,H;~CH(CH;),, -
OC¢Hi3, —OPh, —-OCH,-Ph, -NHCH;, -NHC,Hs, -NHC;H;, —-NHCH(CH,),,
—NHC(CH3)s, —-N(CHs),, -N(CyHs), —N(C3H7),, -N[CH(CH3),],, -N[C(CHs)s),,

%) ’ /Ras
-CN—C—O—RSe N—R® _<j F

s
> )

b

trong d6, R* nhu duoc boc 10 trong sang ché.

Con t6t hon nita 1a R 1a -H, —F, —Cl, -Br, -I, -OH, —NH,, ~CH,F, —CF, —
CH,-CH,F, —-CH,—CF;, xyclo-C;Hs, —CHy-xyclo-C3Hs, —-CH;, -C,Hs, —-C;H; -
CH(CH;);, —CsHy, —CH,—CH(CHs),, —CH(CH3)-C,Hs, —C(CHs);, —CsHy;, —CgHys, —
OCH;, -OCF3, ~OC,Fs, -OC,Hs, —OCs;H;, —O-xyclo-C3;Hs, —OCH,-xyclo-C;Hs, —O—
C,Hy-xyclo-C3Hs, —O—-C;3Hg-xyclo-C3Hs, —OCH(CHj3),, —~OC(CH;);, —OC4Hy, —OPh, —
NO,, -R™,  -OR™, ~ —NHCH;, ~NHC,Hs, ~NHC;H5,
—NHCH(CH3);, -NHC(CH;);, -N(CHs);, —N(C,Hs),, —N(C3Hy),, —N[CH(CHs),]p, —
N[C(CHs)3]»;

va tt hon 1a R™ la —-CH,R®  —CH,-CH,R*®, -CH,-CH,-CH,R%®,
~CH,-CH,-CH,-CH,R**, -CH,~CH,~CH,~CH,~CH,R>®,

va tot hon 1a R*® 14 ~CHj, —CFs3, —C,Hs, —C5H,, —CH(CHj),, ~C4Hy, —Ph, ~CH,—
Ph, -OCH;, —OCF;, —OC,Hs, ~OC3H;, ~OCH(CHs),, ~OC4Hy, —OCH,—~CH(CH,),, —
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OCH(CH3)—C2H5, —OC(CH3)3: —OC5H115 . "‘OC6H13, —OPh, —OCHZ—Ph,
—NHCH3, -NHC,Hs, -NHC;H;, -NHCH(CHj3),, -NHC(CHj3);, —N(CH3),, —N(C,Hs),,
—N(Cs3Hy),

R86

b

b
b

va té)t hon la R86 la —H, —CH3, —CF3, —CzHS, —C3H7, —CH(CH3)2, —C4H9, —Ph, -
CH,-Ph.

Tham chi con 6t hon nita 14 R 1a -H, -F, —Cl, -Br, —CF;, xyclo-C;Hs,
—CHj;, —C,Hs, —C;H;, ~CH(CHj),, —C4Ho, -OH, -NH,, ~OCH;, —OCF;, ~OC,H;, —
OC3;H;, —O-xyclo-C3Hs, —OCH,-xyclo-C3Hs, ~OCH(CH3),, —OC(CH;);, —OC,Hy, —
NO,, -N(CH3);, —N(C,Hs),, —N(C;3Hy;),, -OCH,R*®, —OCH,~CH,R*, —OCH,~CH,—
CH,R*, ~OCH,-CH,—~CH,~CH,R*}, -CH,R*®, —~CH,~CH,R*®, —CH,-CH,~CH,R*, —
CH,~CH,~CH,~CH,R*®, |

va tot hon 1a R*® 1a ~CH3, —CFs3, —~C,Hs, ~C5Hy, ~CH(CHj),, —Ph, —~OCHs, —~OCF;,
—-0C,Hs, ~OC3H7, ~OCH(CHj3),, —-N(CHs),, —N(CyHs),, —N(C3Hy),,

RSG
e
niallEne

>

b

va tdt hon 1a R* 1a —H, —CHj, —CF;, ~C,Hs, —C;H;, —~CH(CHy),.

Tét nhdt la R™ la -H, -F, —Cl, -Br, —CF;, xyclo-C;H;, —CHi,
~CHs, —C3H;, —CH(CHj),, —OH, -NH,, _oéH3, —OCF;, -OC,Hs;, —OC;Hj,
—O-xyclo-C;Hs, —OCH,-xyclo-C3Hs, —OCH(CH3),, —OC(CH;);, -OC,H,, -NO,,
~OCH,R*, -OCH,-CH,R*, -OCH,~-CH,~-CH,R**, —OCH,~CH,~CH,~CH,R%,
~CH,R>, -CH,~CH,R*, —-CH,~CH,-CH,R*®,

va t6t hon 1a R*® 12 —~Ph, ~OCHj, ~OCF3, ~OC,Hs, —N(CHj),, -N(C,Hs),,

R86
7
—~ — )

b

b

va t6t hon 1a R* 1a —H, —CHj;, —CF5, —C,Hs.
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Tét hon 1a gbe R 1a:

—H, —BI', —CH3, —NHz, —OCH3, _OC2H5, —OCHQ-XYCIO-C3H5, —OCH(CH3)2, *NOz,
~OCH,R**, -OCH,~CH,R*, ~OCH,~CH,~CH,R*®, -CH,—CH,R?, va t6t hon 1a R*® 13

— /CH3
< > N
—Ph, ~OCHs, ~N(CH),, F ‘C‘

>

Trong truong hop R' dugc gén vao nguyén tir nito, t5t hon néu R khong phai 1a
nhom alkoxy va hydro va tét hon 1a R' 1a c4c nhém va cdc nhém wu tién néu trén ma

dugc lién két voi nguyén tir nito trén vong nay thong qua nguyén tr cacbon.

Sang ché ciing dé xuét dang N-oxit ctia hop chit c6 cong thire (I) néu trén. Nhin
chung, cac N-oxit nay cé thé duoc tao ra biang cac phuong phap thong thuong, nhu cho

hop chat c6 cong thire (I) phan (g v6i ozon voi sy ¢6 mit ciia nhdom oxit wdt.

Chat hd bién duge xéc dinh 12 hop chét hitu co ma ¢6 thé hd bién bing phan tng
héa hoc dugc goi 13 sy hd bién hoa. Tét hon, su hd bién hoa c6 thé duogc xuc tac bai bazo

hodc axit hodc cac hgp chét thich hop khac.

Hop chét theo sang ché c6 thé tao mudi véi axit hodc bazo vo co hodc hitu co. Vi
du vé cé4c axit thich hop 1a axit hydrocloric, axit hydrobromic, axit sulfuric, axit
phosphoric, axit axetic, axit xitric, axit oxalic, axit malonic, axit salixylic, axit p-
aminosalixylic, axit malic, axit fumaric, axit sucxinic, axit ascorbic, axit maleic, axit
sulfonic, axit phosphonic, axit percloric, axit nitric, axit formic, axit propionic, axit
gluconic, axit lactic, axit tartaric, axit hydroxymaleic, axit pyruvic, axit phenylaxetic,
axit benzoic, axit p-aminobenzoic, axit p-hydroxybenzoic, axit metansulfonic, axit
ctansulfonic, axit nitrous, axit hydroxyetansulfonic, axit etylensulfonic, axit p-
toluensulfonic, axit naphtylsulfonic, axit sulfanilic, axit camphorsulfonic, axit china, axit
mandelic, axit o-metylmandelic, axit hydro-benzensulfonic, axit picric, axit adipic, axit
D-o-tolyltartaric, axit tartronic, axit (o, m, p)-toluic, axit naphtylamin sulfonic, axit triflo
axetic, va cic axit carboxylic hodc vo co khac duge biét dén boi ngudi c6 hidu biét trung
binh trong linh vuc nay. Cac mudi nay duoc tong hop bang cach cho hop chit co cong
thirc (I) & dang bazo tu do phan ting véi luong axit thich hop vira du dé tao ra mudi theo
phuong phap thong thudng duge biét dén bdi ngudi ¢6 hidu biét trung binh trong linh

vuc nay.
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Hop chét theo sang ché co thé ton tai & nhidu dang da hinh khac nhau.

Trong truong hop hop chét theo sang ché mang cac nhom axit, cdc mubi cling co
thé duoc tao ra tir cac bazo hitu co hodc vo co. Vi du vé bazo hitu co hodc vd co thich
hop 1a, NaOH, KOH, NH,OH, tetraalkylamoni hydroxit, lysin hodc arginin va c4c bazo
twong tu. Cac mubi nay c6 thé duoc tdng hop bing phuong phép thong thuong da biét
trong linh vuc nay, vi du bing cach cho dung dich chua hop chét co cong thirc (1) phén

ung vo1 dung dich axit, dugc chon tir nhom néu trén.
Phuong phép tong hop hop chét theo sang ché

Phuong phép tdng hop hop chit co cong thire (I) duoc thé hién trén So dd 1. Phén
g cua clorua axit 1 va anilin 2 dugc thuc hién véi ¢6 mit cia bazo nhu pyridin va tuy
y trong dung mdi tro nhu DCM (diclometan). Nhiéu clorua axit 1 13 ¢6 ban trén thi
truong. Clorua axit 1 cling c¢6 thé duoc didu ché tir cac axit cacboxylic ¢6 ban trén thi
trudng theo cic quy trinh chuén, sir dung thionyl clorua hogc oxalyl clorua lam chét phan
tng. Theo cach khéc, axit cacboxylic ¢6 thé dugc ghép cap truc tiép v6i anilin 2 theo céc
quy trinh chudn, nhu st dung HBTU (N,N,N',N'-Tetrametyl-O-(1H-benzotriazol-1-
yDuroni  hexaflophosphat) hodc HATU (O-(7-Azabenzotriazol-1-yl)-N,N,N’,N'-
tetrametyluroni hexaflophosphat) dé thu duoc hop chét c6 cong thuc (I).
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Hop chit c6 cong thire ()

Sodd 1

Phuong phép tong hop céc pyrazol duoc thé 8/10 duoc thé hién trén So dd 2. Thu
dugc cc chit dan xuét diazoni 5 thong qua phan ing cia etyl 4-clo-3-oxo-butanoat 3 véi
cac anilin 4 khac nhau. Sau d6 phén ung déng vong ciia hop chét 5 thanh pyrazol 6
twong tng co thé dat duoc béng cach str dung bazo nhu KOAc (kali axetat), nhu dugc
mo ta trong tai li€u (Chattaway, F.D.; Ashworth, D.R.; Grimwalde, M. Journal of the
Chemical Society 1935, 117-120). Nhém hydroxyl ctia hop chit 6 c6 thé dugc bién ddi
bang phan tng alkyl hoa, vi du st dung etyl iodua va K,CO; trong DMF
(dimetylformamit) d& thu dugc pyrazol 7. Theo cach khéc, nhém hydroxyl ctia hop chét
6 c6 thé duogc bién dbi thanh triflat tuong ing ma sau d6 c6 thé duge st dung trong phan
ing ghép cdp tao lién két ngang dugc xtc tac bsi kim loai dé thu dugc hop chét 9. Cudi

clng, thity phan cac hop chét 7/9 va sau d6 tao clorua axit d& thu dugc cac pyrazol 8/10.
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v.d.
] 0 0 O
HNOwH,504
/\O/']\/”\/ol + HMN—RM¥ ———= /I\OJ\[)\/Q
3 4 5 NQN
ém
Boéng vong
v.d. KOAC
Rz
é Phén Umg alkyl héa HO
" e v.d kCos, R . - N—R'4
0 S N =N
I | N I
i O 6
Thity phén va Ghép ciip tao lidn két ngang
tao thanh axit clorit duoce xic tac béi kim loai
v.d. 1) LIOH, i) SOGl v.d. ) T8O,
i) PA(PPsl, BusSn-R12
Rz Rz
I =
0 o N—R14
= o~
Cl o HN_RM ~ | "
oo © 9
O 8 Thiry phén va
tao thanh axit clorit
v.d.i) LIOH, i) SOGI
R”
=
N—R'4
© 10
So dd 2

Phén tng bién d6i cac nhém thé cua hop chét pyrazol 11 dwoc thé hién trén So dd
3. Chét dan xuét bromit 11 nay c¢6 thé dugc st dung trong phan g ghép cip tao lién két
ngang dugc xic tdc boi kim loai, vi du trong cac diéu kién Sonogashira sir dung alkyn,
ddng iodua va diclo-bis (triphenylphosphin)paladi véi sy ¢6 mit cua bazo nhu NEt;

(trietylamin). C4c phan g bién ddi tiép theo tao ra hop chit pyrazol 12.
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Ghép cip tao lién két ngang

dugce xic tac bdi kim loai va
cac phan ‘mg bién ddi tiép theo
v.d i) HCCCI—@NR”R”I Cul,
NEt;, Pd{PPh},Cls

B i} Hp, Pd/C 17
R12 ' iy LIOH - Rm2 R
=N iv) SOCh s
o /N > N
T I = R16 Cl | \'N/ R16
O )
11 12

Phuong phép téng hop anilin 2 dwoc thé hién trén So db 4. Theo d6, cho chét din
xuét quinolin 13 phan tmg thé 4i nhan thom véi din xuit (di vong) thom chta flo 14

thich hop. Sau d6 khir chit dan xuét nitro 15 nay dé thu dugc anilin 2.
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R R
OH RF NOz
Oy—w 7 <jﬁ:
RN F
13 Re R 14

Phin g thé & nhén thom
v.d CsCQ

Ehir hoa
v.d. Hp, Pd/iC
RT thI
1
e
O
Re Re
()=
R N -
RS

So db 4

Sang ché ciing dé cap dén dugc phdm chira it nhat mot hop chét theo sang ché 1am
thanh phén hoat tinh v&i it nhat mot chét mang, t4 dugc va/hoac chét pha lodng dugc
dung (tirc 1a khong ddc). Dugc phdm theo sang ché c6 thé dugce bao ché trong chit mang
ran hodc 1éng thong thudng hodc chit pha lodng va chét pha lodngdwoc dung thong
thudong & mure lidu thich hop theo cach da biét. Cac dang bao ché duoc uu tién thich hop
dé str dung theo dudng ubng. Cac dang bao ché nay bao gém, vién tron, vién nén, vién

nén bao phim, vién bao, vién nang, thudc bdt va thudc phan tan.

Hon thé nita, sang ché ciing dé cap dén duoc phim dé str dung theo dudng ngoai
tiéu hoa, bao gém da, trong da, da day, trong da, tiém dong mach, tiém tinh mach, tiém
bép, tiém mang bung, dudng mili, &m dao, khoang miéng, qua da, truyc trang, dudi da,

duéi ludi, khu tra hodc qua da, dang bao ché nay chura it nhit mot hop chét theo sang ché
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va/hodc mudi dugc dung ciia né 1am thanh phan hoat tinh ngoai chat dan thudc va/hoic

chét pha lodng phd bién.

Duoc phdm theo sang ché chua it nhit mot hop chét theo sang ché va/hodc mudi
dugc dung ciia né 1am thanh phan hoat tinh s& dugc sit dung cling v6i chit mang thich
hop dugc chon theo dang st dung du tinh, vi du dé sir dung theo duong uéng duéi dang
vién nén, vién nang (dugc dong nang & dang ran, ban rin hodc dang 16ng), thube bot dé
phan tan, gel thudc, thubc cdn ngot, thudc cém phén tan, si rd, hdn dich thudc va cac
dang bao ché twong tu, va pht hop v6i thong 1é duge phim thong thuong. Vi du, dé sir
dung theo dudng ubng dudi dang vién nén hodc vién nang, thanh phan duoc chit c6 thé
duge két hop voi chit mang dugc dung khong doc theo dudng udng bt ky, t6t hon la
chét mang tro nhu lactoza, tinh bot, scaroza, xenluloza, magié stearat, dicanxi phosphat,
canxi sulfat, talc, manitol, ruou etylic (vién nang dugc nap dang 16ng) va céc chét mang
tuong tu. Ngoai ra, chat gin két, chit lam tron, chét gdy 1 va chét tao mau thich hop
cling c6 thé duge dua vao vién nén hodc vién nang. Thudc bdt va vién nén ¢ thé chira
cac chit dan xuét co cong thire (I) hodc cac chét tuong tu cua ching hodc mubi c6 hoat

tinh duoc twong Ung véi lugng nim trong khoang tir 5 dén 95% khéi luong.

Chét gin két thich hop bao gbm tinh bot, gelatin, dudng tu nhién, chit 1am ngot
c6 ngudn gbc tir ngd, gdbm tu nhién va tong hop nhu acaxia, natri alginat,
carboxymetylxenluloza, polyetylen glycol va sap. Chét 1am tron thich hop bao gdm axit
boric, natri benzoat, natri axetat, natri clorua, cic chét twong tu. Chét gdy ra thich hop
bao gdém tinh bot, metylxenluloza, gdém guar, va cdc chit twong tw. Chét thom va lam
ngot cling nhu chat bao quan ciing ¢6 thé dugc sir dung thich hop. Chat gin két, chat 1am

tron, chat pha lodng, chit gdy rd dugc mo ta chi tiét dudi day.

Ngoai ra, duge phim theo sang ché c6 thé dugc bao ché & dang giai phong duy tri
dé tao ra sy giai phéng c6 kiém soat téc do ctia mot hogc nhidu thanh phan hodc thanh
phan hoat tinh bat ky dé t6i wu hoa hidu qua diéu tri, vi du hoat tinh khang ung thu hoac
hoat tinh chéng su di cén clia bénh ung thu va céc hoat tinh twong tu. Dang bao ché thich
hop dé giai phong kéo dai bao gdm vién nén ¢6 cac mang bao c6 tdc do ra thay dbi hodc
su giai phong c6 kiém soat, nén polyme giai dugc tim thanh phin hoat tinh va dugc tao
hinh vién nén hodc vién nang chtra cac nén polyme x6p duogc bao nang hodc duoc tim

nay.

-63-



23545

Dang bao ché thé 16ng bao gdbm dung dich, hdn dich, va nhii twong. Vi du v& dang
bao ché nay c6 thé 13 dung dich nuéc hodc nuéc/propylen glycol duoc dé cip dé tiém
hoic bd sung chét 1am ngot va chét bao quan dé bao ché thanh dung dich, hdn dich, va
nhil tvong dung theo dudng udng. Dang bao ché thé 1éng c6 thé bao gdm dung dich dé

st dung theo duong trong miii.

Dang bao ché khi dung thich hop dé x6ng hit ¢6 thé bao gdbm dung dichva bot rin

ma c6 thé duoc két hop vé6i chit mang dugc dung nhu khi nén tro, vi du khi nito.

Pé bao ché thubc dan, sap c6 nhi€t do néng chay thap, nhu hdn hop chira axit béo
glixerit giéng bo ca cao, duge lam tan chay, va sau d6 thanh phan hoat tinh dugc phan
tan ddng nhét vao hdn hop ndy, vi du, bang cach khudy. Sau d6, hdn hop ddng nhit tan

chay nay duoc rét vao khuon c6 kich ¢& thich hop, 1am lanh va nhd d6 hoa rén.

Sang ché ciing d& cap dén dang bao ché ¢ dang rin dugc du tinh bién ddi thanh
dugc phdm & dang long, ngay truéc khi st dung dé ding theo dudng udng hodc tiém.

Céc dang 16ng nay bao gdm dung dich, hdn dich, va nhii tuong.

Hop chit theo sang ché ciing c6 thé duoc phan tan qua da. Dugc pham ding qua
da co thé & dang kem, thudc boi, thudc khi dung va/hodc nhii trong va ¢ thé dugc chia
trong miéng dan qua da dang nén hodc khoang chira di biét trong linh vuc nay dé dung

cho muc dich nay.

Thuét ngit “vién nang” nhu dugc st dung trong sang ché dé chi vat chia hoidc bao
chira ddc biét duoc lam tir metylxenluloza, rugu polyvinylic, gelatin hodc tinh bot bién
tinh dé giit hodic chtra cac ché phim chira thanh phan hoat tinh. Vién nang c6 vo ciing
thuong dugc 1am tr hdn hop gelatin c6 d bén gel tuong dbi cao tir da hogc xuong lon..
Ban than vién nang nay c6 thé chtra lwong nhé chit mau, chit 1am mo, chit héa déo
va/hodc chét bao quan.

Vién nén 1a dang bao ché dugc dap khudn hodc ép chtra dugc chit va chét pha
lodng thich hgp. Vién nén c6 thé dugc bao ché biang cach ép hon hop hoic cac hat thube
thu dugc bang phuong phap tao hat u6t, phuong phap tao hat kho hozc bing cach nén da

biét boi ngudi c6 hiéu biét trung binh trong linh vuc nay.

Gel dung bdi miéng 1 dang bao ché chira dugc chat dugc phéan tan hoic hoa tan

trong nén ban ran wva nudec.
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Thudc bt dé phan tan 13 hdn hop dang bot chita dugc chit va chét pha lodng thich

hop c6 thé dugc tao hdn dich trong nude hodc nudc hoa qua.

Chét pha loang thich hop 1a cac chét thudng tao nén phan chi yéu ciia duge phdm
hodc dang bao ché. Chat pha loang thich hop bao gdm dudng nhu lactoza, sucroza,
manitol, va sorbitol, tinh bdt 6 ngudn gdc tir lua mi, ngo, gao va khoai tay, va xenluloza
nhu xenluloza vi tinh thé. Lugng chét pha lodng trong dugc pham theo sang ché c6 thé
nam trong khoang tir 5 dén 95% khéi lugng ctia duge pham, tot hon 14 nim trong khoang
tir 25 dén 75% khéi luong, va tbt hon nita 13 ndm trong khoang tir 30 dén 60% khéi

lugng.

Chat gay ra 14 cac chit duge bd sung vao dugc pham dé hd trg 1am ra duge phim
va gidi phong dugc chat. Chét gy ra thich hop bao gdm tinh bot, tinh bot bién tinh “tan
dugc trong nudc lanh” nhu natri carboxymetyl tinh bot, gdm tur nhién va téng hop nhu
goém ca rép (locust bean), gém karaya, gbm guar, gdbm tragacan va aga, dan xuét
xenluloza nhu metylxenluloza va natri carboxymetylxenluloza, xenluloza vi tinh thé, va
xenluloza vi tinh thé lién két ngang nhu natri croscaramelloza, alginat nhu axit alginic va
natri alginat, d4t sét nhu bentonit, va cac hdn hop sti bot. Lugng chét gy ra trong dugc
pham theo sang ché c6 thé nam trong khoang tir 2 d&én 20% khéi lugng ciia duoc phim,

t6t hon nita 12 ndm trong khoang tir 5 dén 10% khéi lugng.

Chét gén két 1a cac chét lién két hoic “két dinh” cac hat bdt v6i nhau va tao ra su
két dinh bang cach tao thanh cac hat ¢ém, do d6 dong vai tro 1am “chit két dinh” trong
cong thiic bao ché. Chét gin két c6 tac dung lam ting do két dinh cua chét pha loang
hoic tang thé tich Chét gén két thich hop bao gdm dwdng nhu sucroza, tinh bot c6 ngudn
gbc tir laa mi, ngd, gao va khoai tdy, gobm tu nhién nhu nhya cdy keo, gelatin va gdm
tragacan, chat din xuét tir rong bién nhu axit alginic, natri alginat va amoni canxi alginat,
din xuit xenluloza nhu metylxenluloza, natri carboxymetylxenluloza va
hydroxypropylmetylxenluloza, polyvinylpyrolidon, va cac hop chit v co nhu magié
nhom silicat. Luong cht gin két trong dugc phdm theo sang ché c6 thé nim trong
khodng tir 2 dén 20% khdi lugng cta dugc pham, t6t hon 14 ndm trong khoang tir 3 dén

10% khdi lugng, va tét hon nita la nim trong khoang tir 3 dén 6% khéi luong.

Chét 1am tron 14 c4c chét dugc bd sung vao dang bao ché dé cho phép cac hat cdm

tao vién nén, v.v. sau khi dugc ép c6 thé roi ra khoi coi do lam giadm luc ma sat hodc mai
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mon. Chét 1am tron thich hop bao gdm céc chit stearat nhu magié stearat, canxi stearat,
hodc kali stearat, axit stearic, sap c¢6 nhiét do nong chay cao, va cac chit 1am tron tan
trong nude khac nhu natri clorua, natri benzoat, natri axetat, natri oleate, polyetylen
glycol va D,L-leucin. Chét lam tron thuong duogc bd sung vao cdng doan cudi cung trude
khi ép vién, do chung phai c6 mit trén bé mit cia céc hat cdm. Luong chit 1am tron
trong dugc pham theo sang ché c6 thé nim trong khodng tlr 0,2 dén 5% khéi luong cia
dugc pham, t6t hon 12 ndm trong khoang tir 0,5 dén 2% khdi lugng, va tét hon nita la

nam trong khoang tir 0,3 dén 1,5% khéi lugng.

Chét 1am truot 12 cac chét c6 tac dung ngin ngira sy két dinh cua cac thanh phén
cia dugc phém va cai thién ddc tinh chay cia hat cdm dé kha ndng chay cua hat cdm
thudc dé dang va ddng nhit. Chit lam truot thich hop bao gdm silicon dioxit va talc.
Luong chét 1am truot trong dwoc phim theo sang ché c6 thé nim trong khoang tir 0,1 dén

5% khéi lugng cia dugce phim, tdt hon 1a ndm trong khoang tlr 0,5 dén 2% khéi luong.

Chéat tao mau 1a céc ta dugc tao ra mau sic cho dugc phdm hoic dang bao ché.
Chét mau thich hop bao gdm chit mau dung trong thuc pham duoc hap thu vao cac chit
thich hgp nhu dét sét hoic nhdm oxit. Dugc phim theo sang ché c6 thé chira chit mau
v6i luong nam trong khoang tlr 0,1 dén 5% khdi lugng cia duge phim, t6t hon 1a ndm

trong khoang tir 0,1 dén 1% khéi luong.

Hop chét theo sang ché co thé thich hop dé sir dung trong y hoc, cu thé 1a y hoc
v6i dbi tugng 1a ngudi, nhung cling ¢6 thé thich hop dé sir dung trong linh vuc thu y.
Liéu cta hop chit theo sang ché co thé duoc xac dinh boi bac sy y khoa c6 hiéu biét
trung binh tuy thudc vao loai rdi loan va mitc dd trAm trong clua r6i loai can diéu tri.

Hop chét theo sang ché c6 thé duoc st dung riéng 1¢ hodc két hop véi cac duge
chét khac, cu thé 1a tac nhan hoa tri liéu hodc khéng thé khang khéi u. Ngoai ra, hop chét

theo sang ché c6 thé duge st dung két hop véi liéu phap phau thuat hoic xa tri.

Vi du cu thé v& hop chét theo sang ché duoc thé hién trong Béng 1.

Bang 1
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Vidu Cong thirc ciu tao Danh phép

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-1,5-
dimetyl-pyrazol-3-carboxamit

F N-[4-[(6,7-dimetoxy-4-
;@( N quinolyl)oxy]-3-flo-phenyl]-2-[4-
(triflometyl)phenyl]thiazol-4-
O carboxamit

O |

b\fg\/ﬁ; 4-bromo-N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-1-

A B F metyl-pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-
~ quinolyl)oxy]-3-flo-phenyl]-1-
metyl-pyrazol-3-carboxamit

1-tert-butyl-N-[4-[(6,7-dimetoxy-
4-quinolyl)oxy]-3-flo-phenyl]-5-
metyl-pyrazol-3-carboxamit

o) N-[4-[(6,7-dimetoxy-4-
6 quinolyl)oxy]-3-flo-

OO " phenyl]thiazol-2-carboxamit

, N-[4-[(6,7-dimetoxy-4-
7 | © quinolyl)oxy]-3-flo-phenyl]-2-

O OO metyl-thiazol-4-carboxamit
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Vidu

Cong thirc cAu tao

Danh phap

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-1-
metyl-indazol-3-carboxamit

@]

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-5-

- metyl-isoxazol-3-carboxamit

10

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-2-
phenyl-thiazol-4-carboxamit

11

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-1-
metyl-imidazol-2-carboxamit

12

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-1-
metyl-imidazol-4-carboxamit

13

\

/
o
\

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-1-
propyl-pyrazol-3-carboxamit
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Vi du Céng thirc cdu tao Danh phép
y@“‘\\\ N-[4-[(6,7-dimetoxy-4-
F quinolyl)oxy]-3-flo-phenyl]-1-[3-
14 Q:©/N @ (1-piperidyl)propyl]pyrazol-3-
P Q carboxamit
gse
_ Oi)LFF N-[4-[(6,7-dimetoxy-4-
Wl quinolyl)oxy]-3-flo-phenyl]-1-
15 O/@ I (2,2,2-trifloetoxymetyl)pyrazol-3-
:jdj F carboxamit
p
@@F N-[4-[(6,7-dimetoxy-4-
16 . quinolyl)oxy]-3-flo-phenyl]-4-
;@ﬂ etoxy-1-(4-flophenyl)pyrazol-3-
i carboxamit
[
(0]
F N-[4-[(6,7-dimetoxy-4-
17 F quinolyl)oxy]-3-flo-phenyl]-1-(4-
QJQ/N flophenyl)-4-metoxy-pyrazol-3-
OO carboxamit
<
g 4-(xyclopropylmetoxy)-N-[4-
s ] gA! )~ [(6,7-dimetoxy-4-quinolyl)oxy]-3-
2 flo-phenyl]-1-(4-
OO flophenyl)pyrazol-3-carboxamit
Y
SU N-[4-[(6,7-dimetoxy-4-
19 — O quinolyl)oxy]-3-flo-phenyl]-4-(2-
O I dimetylaminoetoxy)-1-(4-

flophenyl)pyrazol-3-carboxamit
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Vidu

Cong thirc cu tao

Danh phéap

20

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-4-(2-
dimetylaminoetoxy)-1-(4-
flophenyl)pyrazol-3-carboxamit

21

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-
3-carboxamit

22

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-4-
etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit

23

1-(2-clo-4-flo-phenyl)-N-[4-[(6,7-

dimetoxy-4-quinolyl)oxy]-3-flo-

phenyl]-4-etoxy-pyrazol-3-
carboxamit

24

N-[4-[(6,7-dimetoxy-4-

quinolyl)oxy]phenyl]-4-etoxy-1-

(4-flophenyl)pyrazol-3-
carboxamit

25

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-
3-carboxamit
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Viduy Cong thirc cu tao Danh phép
O,
=\, < >_F 4-(xyclopropylmetoxy)-N-[4-
26 N [(6,7-dimetoxy-4-
Q/©/ § quinolyl)oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
ese
1
= @\ N-[4-[(6,7-dimetoxy-4-
SN F quinolyl)oxy]phenyl]-4-etoxy-1-
27 N (4-flo-2-metyl-phenyl)pyrazol-3-
O/@ carboxamit
gse
~_-O.
N N-[4-[(6,7-dimetoxy-4-
4 quinolyl)oxy]-3-metyl-phenyl]-4-
28 U etoxy-1-(4-flophenyl)pyrazol-3-
? carboxamit
/0 AN
\om
Y
o :N,N—Q—* N-[4-[(6,7-dimetoxy-4-
29 ! quinolyl)oxy]-3-metyl-phenyl]-1-
JQ/ (4-flophenyl)-4-isopropoxy-
pyrazol-3-carboxamit
AN
~ ”Z
. ° — F 4-(xyclopropylmetoxy)-N-[4-
30 [(6,7-dimetoxy-4-quinolyl)oxy]-3-
;@/N metyl-phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
/
L
oo _
Om N-[4-[(6,7-dimetoxy-4-
N quinolyl)oxy]-3-metyl-phenyl]-4-
31 ;@ﬂ etoxy-1-(4-flo-2-metyl-

\
/

phenyl)pyrazol-3-carboxamit

-71-




23545

Vi du

Cong thirc cu tao

Danh phép

32

N0

-

N
O\ \N/

N-[3-clo-4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-4-etoxy-1-
(4-flophenyl)pyrazol-3-
carboxamit

33

N-[3-clo-4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-
3-carboxamit

34

N-[3-clo-4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-4-
(xyclopropylmetoxy)-1-(4-
flophenyl)pyrazol-3-carboxamit

35

N-[3-clo-4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-4-etoxy-1-
(4-flo-2-metyl-phenyl)pyrazol-3-

carboxamit

36

N-(4-((6,7-dimetoxyquinolin-4-
yl)oxy)-3-flophenyl)-4-(2-
(dimetylamino)etyl)-1-(4-
flophenyl)-1H-pyrazol-3-

carboxamit

37

N-[4-[(6,7-dimetoxy-4-
quinolyl)oxy]-3-flo-phenyl]-1-[2-
(2-dimetylaminoetyl)-4-flo-
phenyl]-4-etoxy-pyrazol-3-
carboxamit
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Vidu

Cong thirc cau tao

Danh phép

38

oY
o}

o—
il

C

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-2-phenyl-
thiazol-4-carboxamit

39

4-bromo-N-[3-flo-4-[[6-metoxy-
7-(3-morpholinopropoxy)-4-
quinolyl]joxy]phenyl]-1-metyl-
pyrazol-3-carboxamit

40

C

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-metyl-
pyrazol-3-carboxamit

41

1-tert-butyl-N-[3-flo-4-[[6-
metoxy-7-(3-
morpholinopropoxy)-4-
- quinolyl]oxy]|phenyl]-5-metyl-
pyrazol-3-carboxamit

42

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1,5-dimetyl-
pyrazol-3-carboxamit

43

4-etoxy-N-[3-flo-4-[[6-metoxy-T7-
(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-
carboxamit

44

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-
carboxamit

45

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-
3-carboxamit
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Vi du

Cong thirc ciu tao

Danh phép

46

&
s
®

4-(xyclopropylmetoxy)-N-[3-flo-
4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

47

-/
o

O
%
. g S

)
s
g

1-(2-clo-4-flo-phenyl)-4-etoxy-N-
[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]joxy]phenyl|pyrazol-3-
carboxamit

48

O
s
g

4-(2-dimetylaminoetoxy)-N-[3-
flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

49

s

1-(2-bromo-4-flo-phenyl)-4-
etoxy-N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]|pyrazol-3-
carboxamit

50

z/\

@,

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-(2-
metoxyetoxy)pyrazol-3-
carboxamit

51

\_/ a
JQ ?;i°of°/

O

&,
Dy
®

C%
L )

4-benzyloxy-N-[3-flo-4-[[6-
metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

52

)

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-nitro-pyrazol-3-
carboxamit
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Vidu Cong thirc ciu tao Danh phép
‘ § =) 4-amino-N-[3-flo-4-[[6-metoxy-7-
53 . O o (3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
$ ° flophenyl)pyrazol-3-carboxamit
z N-[4-[[7-(3-aminopropoxy)-6-
54 F O 0 O metoxy-4-quinolyl]oxy]-3-flo-
0 ° phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit
z N-[4-[[7-(3-aminopropoxy)-6-
55 F O 5 O metoxy-4-quinolyl]oxy]-3-flo-
0 © phenyl]-4-etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit
) s .
o -[4-[[7-(3-aminopropoxy)-6-
56 ; O L Q metoxy-4-quinolyl]oxy]-3-flo-
: ° phenyl]-5-etoxy-2-(4-
flophenyl)oxazol-4-carboxamit
N 4-etoxy-N-[3-flo-4-[[6-metoxy-7-
i pe & [3-(4-metylpiperazin-1-
57 S yDpropoxy]-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
Jo 0 metyl-phenyl)pyrazol-3-
carboxamit
b 4-etoxy-N-[3-flo-4-[[6-metoxy-7-
. O [3-(4-metylpiperazin-1-
58 | 0 Y yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-
A ° flophenyl)pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-[3-(4-
; ) S~ metylpiperazin-1-yl)propoxy]-4-
59 o9 ° quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-
A carboxamit
1 1-(2-clo-4-flo-phenyl)-4-etoxy-N-
; e [3-flo-4-[[6-metoxy-7-[3-(4-
g
60 | . ° metylpiperazin-1-yl)propoxy]-4-
) quinolyl]oxy]phenyl]pyrazol-3-
O carboxamit

1
\l
'
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Vidu

Cong thirc cau tao

Danh phap

61

s
:

O

4-(xyclopropylmetoxy)-N-[3-flo-
4-[[6-metoxy-7-[3-(4-
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

62

N-[3-flo-4-[[6-metoxy-7-[3-(4-
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-
3-carboxamit

63

e
;
- ‘D .Qm

C%

\

5-etoxy-N-[3-flo-4-[[6-metoxy-7-
[3-(4-metylpiperazin-1-
yDpropoxy]-4-
quinolyl]oxy]phenyl]-2-(4-
flophenyl)oxazol-4-carboxamit

64

mubi 4-(xyclopropylmetoxy)-N-
[3-flo-4-[[6-metoxy-7-(3-
piperazin- 1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
trifloaxetat

65

4-etoxy-N-[3-flo-4-[[6-metoxy-T7-
(3-piperazin-1-ylpropoxy)-4-
~ quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

66

Q

N-[3-flo-4-[[6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-
carboxamit

67

&
Dy
Qg

N-[3-flo-4-[[6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-
3-carboxamit

68

L) 7 .

-/

o)

&
By
g

1-(2-clo-4-flo-phenyl)-4-etoxy-N-
[3-flo-4-[[6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolylJoxy]phenyl]|pyrazol-3-
carboxamit
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Vidu

Cong thirc cau tao

Danh phap

69

1

4-etoxy-N-[3-flo-4-[[6-metoxy-7-
(3-piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-
carboxamit

70

N-[3-flo-4-[[6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-

flophenyl)-4-(2-
metoxyetoxy)pyrazol-3-
carboxamit

71

N-[3-flo-4-[[6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-[(1-metylpyrrolidin-
3-yl)metoxy|pyrazol-3-
carboxamit

72

N-[3-flo-4-[[ 6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-2-phenyl-
thiazol-4-carboxamit

73

N-[3-flo-4-[[ 6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-
carboxamit

74

4-etoxy-N-[3-flo-4-[[6-metoxy-7-
(4-piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-
carboxamit

75

4-(xyclopropylmetoxy)-N-[3-flo-
4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyljoxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
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Vidu

Cong thirc ciu tao

Danh phap

76

4-bromo-N-[3-flo-4-[[6-metoxy-
7-(4-piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

71

N-[3-flo-4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-[(4-
flophenyl)metoxy|pyrazol-3-
| carboxamit

78

1-tert-butyl-N-[3-flo-4-[[6-
metoxy-7-(4-piperidylmetoxy)-4
quinolyl]oxy]phenyl]-5-metyl-
pyrazol-3-carboxamit

79

N-[3-flo-4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-4-nitro-1-
[3-(1-piperidyl)propyl]pyrazol-3
carboxamit

80

- N-[3-flo-4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-5-metyl-2-
phenyl-oxazol-4-carboxamit

81

N-[3-flo-4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-2-phenyl-
thiazol-4-carboxamit
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Vi du

Cong thirc cu tao

Danh phép

82

4-etoxy-N-[4-[[7-[(1-etyl-4-
_piperidyl)metoxy]-6-metoxy-4-
quinolyl]oxy]-3-flo-phenyl]-1-(4-
flo-2-metyl-phenyl)pyrazol-3-
' carboxamit

&3

4-etoxy-N-[3-flo-4-[[7-[(1-
isobutyl-4-piperidyl)metoxy]-6-
metoxy-4-quinolyl]oxy]phenyl]-1-
(4-flo-2-metyl-phenyl)pyrazol-3-
carboxamit

&4

N-[5-[(6,7-dimetoxy-4-
quinolyl)oxy]-2-pyridyl]-4-etoxy-
1-(4-flophenyl)pyrazol-3-
carboxamit

&5

N-[5-[(6,7-dimetoxy-4-
quinolyl)oxy]-2-pyridyl]-4-etoxy-
1-(4-flo-2-metyl-phenyl)pyrazol-
3-carboxamit

86

1-(2-clo-4-flo-phenyl)-N-[5-[(6,7-
dimetoxy-4-quinolyl)oxy]-2-
pyridyl]-4-etoxy-pyrazol-3-
carboxamit

87

N-[5-[(6,7-dimetoxy-4-
quinolyl)oxy]-2-pyridyl]-4-(2-
dimetylaminoetyl)-1-(4-
flophenyl)pyrazol-3-carboxamit
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Vidu Cong thirc ciu tao Danh phép
NN N@ F
0/ =N tert-butyl 4-(((4-((6-(4-etoxy-1-(4-
A~ flo-2-metylphenyl)-1H-pyrazol-3-
28 S carboxamito)pyridin-3-yl)oxy)-6-
o S metoxyquinolin-7-
. 5 i yl)oxy)metyl)piperidin-1-
. g carboxylat
oy
Ao
_ /
Oﬁ;(r\; Nb\o N-(5-((6,7-dimetoxyquinolin-4-
A~ NH yloxy)pyridin-2-yl)-4-etoxy-1-(4-
89 | O/CNr metoxy-2-metylphenyl)-1H-
O:@%j pyrazol-3-carboxamit
|
~o SN
-0 NO,
oﬁjj"‘\@
. " N N-(4-((6,7-dimetoxyquinolin-4-
90 yl)oxy)-3-flophenyl)-4-etoxy-1-
| 0 (3-nitrophenyl)-1H-pyrazol-3-
Om carboxamit
7
ANSYe)
oﬁr}l\@\c{
_ T, N N-(4-((6,7-dimetoxyquinolin-4-
01 jg/ yl)oxy)-3-flophenyl)-4-etoxy-1-
| o (4-metoxy-2-metylphenyl)-1H-
Om pyrazol-3-carboxamit
i
-0 NO,
Oﬁ/\g\; N\Q N-(5-((6,7-dimetoxyquinolin-4-
o~ -NH yDoxy)pyridin-2-yl)-4-etoxy-1-(3-
72 [ O/@‘/ nitrophenyl)-1H-pyrazol-3-
om carboxamit
~o SN
Q 1-(2-(benzyloxy)-4-flophenyl)-N-
93 (5-((6,7-dimetoxyquinolin-4-

o)

N0 Q
N O
o N7

yl)oxy)pyridin-2-yl)-4-etoxy-1H-
pyrazol-3-carboxamit
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Vi du Cong thirc cdu tao Danh phéap
O
HWJ:N,N N-(4-((6,7-dimetoxyquinolin-4-
94 o /@o 0 yl)oxy)-2-metoxyphenyl)-4-etoxy-
S / 1-(4-flo-2-metylphenyl)-1H-
:[::Ij%j pyrazol-3-carboxamit
0 N
O :
H\[QN@\F N-(4-((6,7-dimetoxyquinolin-4-
95 O@; o) yloxy)-2-metylphenyl)-4-etoxy-
b Q 1-(4-flo-2-metylphenyl)-1H-
_ pyrazol-3-carboxamit
0 N
F
N
\g\_/z N-(4-((6,7-dimetoxyquinolin-4-
96 HN S o yl)oxy)-3-flophenyl)-4-etoxy-1-
F‘Q & (4-flo-3-metoxyphenyl)-1H-
o pyrazol-3-carboxamit
\ 7\
o =N
o
\
F
N
\\8\_/2 N-(5-((6,7-dimetoxyquinolin-4-
97 \HN S g yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-
CN flo-3-metoxyphenyl)- 1H-pyrazol-
e 3-carboxamit
\ 7\
o =N
o
\
NO,
L NN N-(5-((6,7-dimetoxyquinolin-4-
08 ~ Ny yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-
<N O 0 nitrophenyl)-1H-pyrazol-3-
| ( carboxamit
o) //l
0 SN
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Vi du Cong thirc cdu tao Danh phép
NH,
N-N 1-(4-aminophenyl)-N-(5-((6,7-
99 ~ HW dimetoxyquinolin-4-

\ NS0 yloxy)pyridin-2-yl)-4-etoxy-1H-
| 0 ( pyrazol-3-carboxamit
X
o

O/
o Sm N-(5-((6-metoxy-7-(piperidin-4-
A~ NH ylmetoxy)quinolin-4-
100 N N yl)oxy)pyridin-2-yl)-4-(2-
b Q metoxyphenyl)thiazol-2-
1 carboxamit
) IOAO N
D <:>
(o] ~
__NH " N-(5-((6-metoxy-7-(piperidin-4-
101 BN N ylmetoxy)quinolin-4-
o Q yloxy)pyridin-2-yl)-4-
I I J phenylthiazol-2-carboxamit
. Oﬂo N
o) S\/\>\Br
N
~oNH 4-bromo-N-(5-((6-metoxy-7-
102 o LN (piperidin-4-ylmetoxy)quinolin-4-
b § yloxy)pyridin-2-yl)thiazol-2-
| carboxamit
0 N
4
N s ™ N-(4-((6,7-dimetoxyquinolin-4-
103 o /@o o yl)oxy)-2-metoxyphenyl)-4-etoxy-
S / 1-(4-flo-2-metylphenyl)-1H-
\: pyrazol-3-carboxamit
© N
N0 HQ
o ,N\©\F N-(5-((6,7-dimetoxyquinolin-4-
104 : ol N ylDoxy)pyridin-2-yl)-4-etoxy-1-(4-
o e flo-2-hydroxyphenyl)-1H-pyrazol-
g = 3-carboxamit
~o N
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Vidy Cong thirc cau tao Danh phép
3
== =N
OﬁrN'N{/) ‘N-(4-((6,7-dimetoxyquinolin-4-
105 F NH yl)oxy)-3-flophenyl)-4-etoxy-1-
j©/ (pyridin-3-yl)-1H-pyrazol-3-
Q carboxamit
\O \N
-0
O \N/Nﬂ

NN N-(4-((6,7-dimetoxyquinolin-4-

106 Fjg/ N yl)oxy)-3-flophenyl)-4-etoxy-1'-
| 0 metyl-1'H-[1,3"-bipyrazol]-3-

_ carboxamit

Vi du thye hién sang ché

Quy trinh téng hop cac hop chét theo sang ché
Céc ky hiéu viét tit dugc st dung trong sang ché bao gdm:

ACN (axetonitril); br (dinh rong); CDCl; (cloform dwgc danh ddu dong vi detori);
cHex (xyclohexan); DCM (diclometan); DIPEA (di-iso-propyletylamin); DMEF
(dimetylformamit); DMSO (dimetyl sulfoxit); eq. (dwong lugng); ES (ion héa bing tia
dién); EtOAc (etyl axetat); EtOH (etanol); HATU (O-(7-Azabenzotriazol-1-yl)-
N,N,N',N'-tetrametyluroni hexaflophosphat); HCI (axit hydrocloric); HOAc (axit axetic);
H,O (nuéce); K,COs (kali cacbonat); KOH (kali hydroxit); MeOH (metanol); MS (khéi
phd); NaHCO; (natri hydrocacbonat); NH; (amoniac); NH,4CI (amoni clorua); NMR (phd
Pd(dppf)Cl, (phttc  hop cua [I,1°-
bis(diphenylphosphino)feroxen]diclo paladi(I) voi diclometan); iPrOH (iso-propanol);

cong huéng tor hat nhéan);

RT (nhiét do phong); sat. aq. (dung dich nudc bdo hoa); SiO, (silica gel); TFA (axit
trifloaxetic); THF (tetrahydrofuran).

Vi du diéu ché 1
Mudi N-[4- [(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1,5-dimetyl-pyrazol-3-

carboxamit trifloaxetat (A3)
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Budc 1: 4-(2-flo-4-nitro-phenoxy)-6,7-dimetoxy-quinolin (A1)

Lam néng hén hop chta 6,7-dimetoxyquinolin-4-ol (1,4g, 6,8mmol, 1,0 dwong
luong), 3,4-diflo-nitrobenzen (1,44g, 8,84mmol, 1,3duong luong) va Xeri cacbonat
(3,6g, 10,9mmol, 1,6duong lugng) trong DMF khan (10mL) trong 1 gio & nhiét 6 50°C
trong 10 vi séng. Sau khi 1am lanh dén nhiét do phong pha lodng hdn hgp phan tng nay
bang nudc va chiét bing EtOAc. Lam kho hén hop pha hitu co biang Na,SO, va bay hoi
trong diéu kién chan khong. Tinh ché hop chét tho bing phuong phéap sic ky nhanh trén
silica gel (DCM/MeOH = 100:0 dén 5:1) dé thu duoc hop chit mong mudn Al (909mg,
2,64mmol, 38,8%) dudi dang chét rin mau vang. 'H NMR (400MHz, CDCI;, 300K) 6
4,04 (s, 3H), 4,06 (s, 3H), 6,55 (d, J = 5,2 Hz, 1H), 7,34 (dd, J = 7,8 Hz, ] = 8,8 Hz, 1H),
7,44 (s, 1H), 7,46 (s, 1H), 8,13 (m, 1H), 8,19 (dd, J=9,8 Hz, ] = 2,5 Hz, 1H), 8,58 (d, J
= 5,2 Hz, 1H). MS (ES) C7H;3FN,O5 yéu cau: 344, thuc té: 345 (M+H)". Ngoai ra mét
chit ddng phén cua hop chit Al (941mg, 2,74mmol, 40,2%) dugc phan 1ap dudi dang
chét rdn mau vang. MS (ES) C;7H;3FN,Os yéu ciu: 344, thuc té: 345 (M+H)".

Budc 2: 4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-anilin (A2)

B sung Pd/C (10%khéi lwong, 23mg) va dung dich nude HCI (1N, 1,34mL, 2,0
dwong lwong) vao hdn dich chira hop chit Al (230mg, 0,67mmol, 1,0 duong luong)
trong MeOH (50mL). Khudy hén hop phan mg nay trong diéu kién khi hydro (latm) &
nhiét d6 phong trong 48 gid. Loc hdn dich phan tmg thu duoc qua dém Xelit®. Loai bé
dung méi trong didu kién chan khong va tinh ché hop chit thd bang cach sir dung cdt
chiét pha rén Isolute ® SCX, nap hdn hop phéan tng dudi dang dung dich MeOH va sau
do rira giai hop chit mong mudn bang NH; 2N trong MeOH. Hop chit mong muén A2
dugc phén 1ap sau khi lam bay hoi dung méi trong diéu kién ap suét giam dudi dang cht
rin mau tréng (200mg, 0,64mmol, 95%). "H NMR (400MHz, d¢-DMSO, 300K) & 3,92
(s, 6H), 4,97 (br s, 2H), 6,38 (d, J = 5,3 Hz, 1H), 6,45 (dd, J = 2,4 Hz, ] = 8,5 Hz, 1H),
6,53 (dd, J =2,4 Hz, J = 13,2 Hz, 1H), 7,05 (t, J = 9,0 Hz, 1H), 7,36 (s, 1H), 7,49 (s, 1H),
8,44 (d, T = 5,3 Hz, 1H). MS (ES) C;;HsFN,0; yéu cau: 314, thuc té: 315 (M+H)".

Bu6e 3: Mubi N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1,5-dimetyl-

pyrazol-3-carboxamit trifloaxetat (A3)

B6 sung 1,5-dimetyl-1H-pyrazol-3-carbonyl clorua (56mg, 0,38mmol, 1,2 duong
lugng) vao dung dich cha hop chit A2 (100mg, 0,31mmol, 1,0 duwong lugng) trong
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DCM khan (2,5mL) va pyridin khan (2,5mL) va khudy hdn hop phan ung & nhiét do
phong qua dém. Loai bé dung moi trong diéu kién chan khong. Tinh ché phan con lai
bing phuong phap RP-HPLC pha dao (cot: C18), su dung H,0 (0,1%TFA) va MeOH
(0,1%TFA) 1am dung méi rira giai. Cac phan doan mong mudn dugc dong kho dé thu
dugc hop chit A3 (61,8mg, 36%) dudi dang bot mau tring. 'H NMR (400MHz, de-
DMSO, 300K) 6 2,30 (s, 3H), 3,83 (s, 3H), 4,00 (s, 6H), 6,57 (s, 1H), 6,87 (d, ] = 6,9 Hz,
1H), 7,51 (m, 2H), 7,69 (s, 1H), 7,84 (d, J = 7,8 Hz, 1H), 8,11 (dd, J = 2,3 Hz, J = 13,5
Hz, 1H), 8,74 (d, ] = 6,3 Hz, 1H), 10,43 (s, 1H). MS (ES) Cy3H,;FN,O, yéu ciu: 436,
thuc té: 437 (M+H)".

Céc hop chét duoc thé hién trong bang sau dugc tng hop theo quy trinh dugec mo

ta trong vi du 1.

Vi du Tén hop chit Khoi lugng phan tt | [M+H]

2 Mubi N-[4-[(6,7-dimetoxy-4- 569 570
quinolyl)oxy]-3-flo-phenyl]-2-[4-
(triflometyl)phenyl]thiazol-4-carboxamit
trifloaxetat

3 Mudi 4-bromo-N-[4-[(6,7-dimetoxy-4- 501 501/503
quinolyl)oxy]-3-flo-phenyl]-1-metyl- :
pyrazol-3-carboxamit trifloaxetat

4 Mubi N-[4-[(6,7-dimetoxy-4- 422 423
quinolyl)oxy]-3-flo-phenyl]-1-metyl-
pyrazol-3-carboxamit trifloaxetat

5 Mubi 1-tert-butyl-N-[4-[(6,7-dimetoxy- 478 479
4-quinolyl)oxy]-3-flo-phenyl]-5-metyl-
pyrazol-3-carboxamit trifloaxetat

6 Mubi N-[4-[(6,7-dimetoxy-4- 425 426
quinolyl)oxy]-3-flo-phenyl]thiazol-2-
carboxamit trifloaxetat

7 Mudi N-[4-[(6,7-dimetoxy-4- 439 440
quinolyl)oxy]-3-flo-phenyl]-2-metyl-
thiazol-4-carboxamit trifloaxetat

8 Mudi N-[4-[(6,7-dimetoxy-4- 472 473
quinolyl)oxy]-3-flo-phenyl]-1-metyl-
indazol-3-carboxamit trifloaxetat

9 Mubi N-[4-[(6,7-dimetoxy-4- 423 424
quinolyl)oxy]-3-flo-phenyl]-5-metyl-
isoxazol-3-carboxamit trifloaxetat

10 Mudi N-[4-[(6,7-dimetoxy-4- 501 502
quinolyl)oxy]-3-flo-phenyl]-2-phenyl-
thiazol-4-carboxamit trifloaxetat
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Vidu 1l

Mubi N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-metyl-imidazol-2-

carboxamit trifloaxetat (B1)

Lam noéng axit 1-Metyl-1H-imidazol-2-carboxylic (126mg, lmmol, 1,0 dwong
luong) trong SOCL, (10mL) trong 6 gio & nhiét d6 hdi luu. Loai bé dung moi trong didu
kién chan khong va hoa tan hop chit thd vao toluen khan va lam bay hoi trong diéu kién
ap suét giam mot 1an nira. Hoa tan chét rén thu dugc vao DCM khan (2mL) va pyridin
khan (2mL) va bd sung 4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-anilin (A2) (376mg,
1,2mmol, 1,2 dwong lugng). Khudy hdn hop phan tng & nhiét do phong qua dém. Loai
bo dung méi trong didu kién chan khong. Tinh ché phan con lai bang phuong phép RP-
HPLC pha dao (cot: C18), sir dung H,0 (0,1%TFA) va MeOH (0,1%TFA) lam dung moi
rira gidi. Cac phan doan mong mudn dugc dong khod dé thu duoc hop chit B1 (33mg,
0,06mmol, 6%) dudi dang bdt mau tréng. 'H NMR (400MHz, d-DMSO, 300K) 6 3,99
(s, 3H), 4,02 (s, 3H), 4,03 (s, 3H), 6,94 (d, ] = 6,5 Hz, 1H), 7,12 (d, ] = 1,0 Hz, 1H), 7,48
(d, J = 1,0 Hz, 1H), 7,55 (t, ] = 9,0 Hz, 1H), 7,56 (s, 1H), 7,73 (s, 1H), 7,87 (d, ] = 9,0
Hz, 1H), 8,13 (dd, J = 2,4 Hz, J = 13,3 Hz, 1H), 8,79 (d, J = 6,5 Hz, 1H), 10,81(s, 1H).
MS (ES) C,HoFN,O, yéu cau: 422, thuc té: 423 (M+H)".

Hop chét dugc thé hién trong bang sau dugc tdng hop theo quy trinh dugc md ta

trong Vidu 11.

Vi du Tén hop chét Khoi lugng phan | [M+H]"
iy
12 N-[4-[(6,7-dimetoxy-4- 422 423

quinolyl)oxy]-3-flo-phenyl]-
1-metyl-imidazol-4-
carboxamit

Vidu 13:

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-propyl-pyrazol-3-

carboxamit (C1)

Hop chéit C1 dugc tong hop tir hop chit A2 va axit 1-propylpyrazol-3-carboxylic
theo quy trinh dugc md ta trong vi du 11. Tinh ché phin con lai bing phuong phap RP-
HPLC pha dao (cot: C18), sir dung H,O va ACN lam dung méi rita giai. C4c phan doan
mong mubn dugc déng kho dé thu duoc hop chat C1 (46mg, 0,10mmol, 17%) dudi dang
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bot mau tring. 'H NMR (400MHz, d-DMSO, 300K) 6 0,85 (t, J = 7,3 Hz, 3H), 1,86
(sext., J = 7,3 Hz, 2H), 3,94 (s, 6H), 4,18 (t, J = 7,3 Hz, 2H), 6,45 (d, ] = 5,1 Hz, 1H),
6,79 (d, J = 2,3 Hz, 1H), 7,39 (s, 1H), 7,42 (t, ] = 9,0 Hz, 1H), 7,52 (s, 1H), 7,78 (d, ] =
9,0 Hz, 1H), 7,90 (d, ] = 2,3 Hz, 1H), 8,05 (dd, J = 13.4 Hz,J = 2,3 Hz, 1H), 8,46 (d,] =
5,2 Hz, 1H), 10,34 (s, 1H). MS (ES) C,4H,3FN,O,4 yéu cau: 450, thuc té: 451 (M+H)".

Céc hop chét duoc thé hién trong bang sau duoc téng hop theo quy trinh dugc mo

ta trong vi du 13.

Vi Tén hop chit Khdi lugng phan | [M+H]"
du t
14 N-[4-[(6,7-dimetoxy-4- 533 534

quinolyl)oxy]-3-flo-phenyl]-1-[3-(1-
piperidyl)propyl]pyrazol-3-
carboxamit
15 N-[4-[(6,7-dimetoxy-4- 520 521
quinolyl)oxy]-3-flo-phenyl]-1-
(2,2,2-trifloetoxymetyl)pyrazol-3-
carboxamit

Vidu 16

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit (D5)

Budc 1: Etyl 1-(4-flophenyl)-4-hydroxy-pyrazol-3-carboxylat (D1)

Bb sung nhd giot dung dich dwgc lam lanh trude chta natri nitrit (9,02g,
108mmol, 1,2 duong luong) trong axit sulfuric dic (40mL) vao dung dich chia 4-
floanilin (10g, 90,0mmol, 1,0 duong lugng) trong DCM/HOAc (1/1, 180mL, 0,5M) &
nhiét d6 0°C. Sau khi khudy trong 30 phut & nhiét do 0°C, bd sung hon hop chua etyl 4-
cloaxetoaxetat (14,6mL, 17,8g, 108mmol, 1,2duong lugng) trong HOAc (60mL) va H,O
(120mL) trong 5 phut. Sau khi tiép tuc khudy trong 15 phut & nhiét do 0°C, bd sung tur tu
dung dich chtra natri axetat (100g, 1,219mol, 13,5dwong lugng) trong H,O (210mL).
Khuéy hdn hop trong 30 phiit & nhiét 6 0°C va 1 gio & nhiét d6 phong. B sung DCM
(200mL) va tach pha hitu co. Chiét pha nu6c bing DCM (3x 100mL). Rira hdn hop pha
hitu co bang nudc, dung dich dém phosphat va sau d6 bang nudc mudi. Lam kho pha
hitu co bang Na,SO, va cd trong diéu kién ap suit giam dé thu duoc hop chét etyl 4-clo-
2-(4-flophenyl)azo-3-oxo-butanoat du¢i dang chit rin mau cam. MS (ES)
C1,H2CIFN,0; yéu cau: 286, thuc té: 287 (M+H)" va 309 (M+Na)".
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Khong can tinh ché thém, hoa tan hop chét thd niy vao etanol khan (180mL) va
sau d6 bd sung kali axetat (12,4g, 126mmol, 1,4duong lugng) va lam néng hoi luu hdn
hop trong 1 gio. Pha lqéng hdn hop phan ng bing EtOAc va rira ba lan bing nudc.
Chiét hdn hop pha nudc bang EtOAc. Sau d6, rira hdn hop pha hitu co bing dung dich
dém phosphat va nudc mudi. Lam khé pha hitu co bang Na,SO, va ¢b trong diéu kién ap
sudt giam. Két tinh hop chét thé nay tir etanol dé thu duoc hop chéit D1 dudi dang chét
rin mau nau (18,21g, 81%). 'H NMR (400MHz, de-DMSO, 300K) 6 1,29 (t, J = 7,0 Hz,
3H), 4,28 (9, ] = 7,0 Hz, 2H), 7,33 (t, J = 8,8 Hz, 2H), 7,83 (m, 2H), 8,03 (s, 1H), 9,15 (s,
1H). MS (ES) C1,H;;FN,0;3 yéu cdu: 250, thuc té: 251 (M+H)" va 273 (M+Na)".

Budc 2: etyl 4-etoxy-1-(4-flophenyl)pyrazol-3-carboxylat (D2)

B& sung iodoetan (4,0mL, 7,8g, 50mmol, 1,3duong lugng) vao hdn hgp chtra D1
(9,6g, 38mmol, 1,0 dwong lugng) va K,CO; (6,82, 50mmol, 1,3dwong lugng) trong
DMF khan (100mL) & nhiét @ phong. Sau khi khudy trong 72 gir & nhiét do phong, lam
lanh hdn hop dén nhiét do 0°C. B sung MeOH (5mL), pha lodng hdn hop bing DCM
(200mL) va rira bang nudc va dung dich dém phosphat. Lam khd pha hitu co bing
Na, SO, va cd trong diéu kién ap sudt giam dé thu duoc hop chit D2 duéi dang chét rin
mau ndu duge st dung truc tiép trong budc tiép theo ma khong can tinh ché thém. MS

(ES) C14H;sFN,0; yéu cau: 278, thuc té: 279 (M+H)".
Budce 3: Axit 4-Etoxy-1-(4-flophenyl)pyrazol-3-carboxylic (D3)

Lam néng hdn hop chtta hgp chit D2 (38mmol, 1,0duwong luong) va dung dich
nudec KOH (3M, 190mmol, 5,0duong lwong) trong EtOH (152mL) trong 45 phit & nhiét
d6 50°C. Lam ngudi hdn hop dén nhiét do phong va pha lodng bing DCM va nudc. Rira
pha nuéc hai 1dn bang DCM. Axit héa pha nuéc bang dung dich nuéec HCI (1N) dén pH
= 1 va chiét bang EtOAc. Rira hdn hop pha hitu co bing nudc mudi va lam khod bing
Na,S0,. Loai bd dung méi dé thu dugc hop chit D3 duéi dang chét rin mau nau (8,88g,
93% qua 2 budc). 'H NMR (400MHz, de-DMSO, 300K) § 1,34 (t, J = 7,0 Hz, 3H), 4,02
(g, J = 7,0 Hz, 2H), 7,37 (dd, ] = J = 9,0 Hz, 2H), 7,87 (dd, J = 9,0 Hz, ] = 4,6 Hz, 2H),
8,38 (s, 1H), 12,68 (br s, 1H). MS (ES) C,H;;FN,O; yéu ciu: 250, thue té: 251 (M+H)*
va 273 (M+Na)".

Budéce 4: 4-etoxy-1-(4-flophenyl)pyrazol-3-carbonyl clorua (D4)
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Lam néng hop chat D3 (43mg, 0,17mmol, 1,0 duong lugng) trong thionyl clorua
(1mL) trong 4 gi&r & nhiét do 67°C. Loai bd dung mai trong diéu kién chan khéng va hoa
tan hop chét thd vao toluen khan va lam bay hoi trong didu kién 4p suit gidm mot 1an
nita dé thu dugc hop chit D4. Hop chét nay dugc sir dung truc tiép trong budc tiép theo

ma khong can tinh ché thém.

Buéce 5: N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit (D5)

Hoa tan axid clorua D4 (0,17mmol, 1,0 duong luwong) vao pyridin khan (1,5mL) &
nhiét d6 0°C va bd sung hop chit A2 (34mg, 0,11mmol, 0,65dwong lugng). & hdn hop
phan tmg dén nhiét d6 phong qua dém. Pha loang hdn hop bang EtOAc va rira hai lan
béng dung dich nuéc KOH (0,5N), hai lan béng dung dich NH,Cl bdo hoa, va cubi cung
mdt 1an bang nuéc mudi. Lam kho pha hitu co bing Na,SO, va cb trong diéu kién ap
sudt giam. Tinh ché hop chit tho bang phwong phép sic ky nhanh trén silica gel
(DCM/MeOH = 100:0 dn 10:1) dé thu dugc hop chét D5 (31mg, 52% qua 2 budc) dudi
dang chit rin mau trdng. "H NMR (400MHz, de-DMSO, 300K) & 1,38 (t, J = 7,0 Hz,
3H), 3,94 (s, 6H), 4,09 (q, J = 7,0 Hz, 2H), 6,48 (d, J = 5,3 Hz, 1H), 7,43 (m, 4H), 7,53
(s, IH), 7,70 (d, J = 9,4 Hz, 1H), 8,01 (m, 3H), 8,47 (m, 2H), 10,17 (s, 1H). MS (ES)
CaoH24F,N,O5 yéu cau: 546, thuc té: 547 (M+H)".

Vidu 17:

Mubi N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-(4-flophenyl)-4-
metoxy-pyrazol-3-carboxamit trifloaxetat (E4)
Budc 1: etyl 1-(4-flophenyl)-4-metoxy-pyrazol-3-carboxylat (E1)

Hop chét E1 duoc téng hop tir hop chét D1 theo quy trinh dugc md ta trong vi du
16 buée 2 st dung metyl iodua dé alkyl hoa. MS (ES) C3H3FN,0; yéu ciu: 264, thuc
té: 265 (M+H)" va 287 (M+Na)".

Budce 2: 1-(4-flophenyl)-4-metoxy-pyrazol-3-carboxylic acid (E2)

Lam néng hop chit E1 (2mmol, 1,0duong lugng) va KOH (6mmol, 3,0duong
lugng) trong THF/H,O (1/1, 30mL) trong 2 gid ¢ nhiét dd 60°C. Lam ngudi hdn hop dén
nhiét d6 phong va axit héa bang dung dich nuéec HCI (IN) dén pH =1. Chiét pha nudc
bang EtOAc. Lam kho hdn hop pha hitu co bing Na,SO,. Loai bé dung moi @ thu duoc
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hop chét E2 duéi dang chit ran mau vang (450mg, 95%). 'H NMR (400MHz, d-DMSO,
300K) & 3,80 (s, 3H), 7,37 (dd, ] =J = 9,0 Hz, 2H), 7,87 (dd, ] = 9,0 Hz, J = 4,7 Hz, 2H),
8,40 (s, 1H), 12,72 (br s, 1H). MS (ES) C,;HsFN,05 yéu cau: 236, thuc té: 237 (M+H)".

Buéc 3: 1-(4-flophenyl)-4-metoxy-pyrazol-3-carbonyl clorua (E3)

E2 (100mg, 0,42mmol, 1,0 duong luong) was heated in thionyl clorua (1mL)
trong 4 gid & nhiét do hdi luu. Loai bé dung méi trong didu kién chan khong va hoa tan
hop chét thd vao toluen khan va lam bay hoi trong diéu kién 4p sudt giam mot 1an nira dé
thu dwoc hop chit E3. Hop chét ndy dugc st dung truc tiép trong budc tiép theo ma

khong cén tinh ché thém.

Buéc 4:  Mubi N-[4- [(6,7-dimetoxy-4-quinolyl)oxy]-3-ﬂo-phenyl]- 1-(4-
flophenyl)-4-metoxy-pyrazol-3-carboxamit trifloaxetat (E4)

Hoa tan clorua axit E3 (0,42mmol, 1,0 dvong lugng) vao pyridin khan (2mL) &
nhiét do phong va bd sung hop chit A2 (133mg, 0,42mmol, 1,0duong lugng). Khudy
hdn hop phan tmg & nhiét do phong qua dém. Sau khi b6 sung metanol (0,1mL), ¢6 hén
hop phan ting trong didu kién ap suét giam. Tinh ché phan con lai bing phuong phap RP-
HPLC pha dao (cot: C18), sir dung H,0 (0,1%TFA) va MeOH (0,1%TFA) 1am dung moéi
rira giai. Cac phan doan mong mubn dwgc dong kho dé thu dugc hop chit E4 (36meg,
0,13mmol, 13%) dudi dang bot mau tréng. 'H NMR (400MHz, d-DMSO, 300K) 5 3,88
(s, 3H), 4,04 (s, 3H), 4,05 (s, 3H), 6,85 (s, 1H), 6,96 (d, J = 6,4 Hz, 1H), 7,43 (dd, J =T =
9,0 Hz, 2H), 7,57 (s, 1H), 7,59 (t, ] = 9,1 Hz, 1H), 7,75 (s, 1H), 7,81 (d, ] = 9,1 Hz, 1H),
8,02 (dd, J = 9,0 Hz, ] = 4,8 Hz, 2H), 8,12 (dd, J = 13,3 Hz, ] = 2,4 Hz, 1H), 8,52 (s, 1H),
8,81 (d, ] = 6,5 Hz, 1H), 10,30 (s, 1H). MS (ES) C35H,F,N;05 yéu cdu: 532, thyc té: 533
(M+H)".

Vidu 18:

4-(xyclopropylmetoxy)-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit (F4)

Bugc 1: etyl 4-(xyclopropylmetoxy)-1-(4-flophenyl)pyrazol-3-carboxylat (F1)
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Hop chét F1 dugc téng hop tir hop chit D1 theo quy trinh dugc md ta trong vi du 16
bude 2 st dung (brommetyl)xyclopropan d alkyl héa. MS (ES) Ci¢H;7FN,O; yéu cau: 304,
thuc té: 305 (M+H)" va 327 (M+Na)".

Budce 2: Axit 4-(xyclopropylmetoxy)-1-(4-flophenyl)pyrazol-3-carboxylic (F2)

Hop chét F2 dugc tdng hop tir hop chit F1 theo quy trinh duge md ta trong vi du
16 buée 3. "H NMR (400MHz, d-DMSO, 300K) 5 0,32 (dt,J =5,0 Hz, ] = 5,0 Hz, 2H),
0,57 (dt, J = 8,0 Hz, J = 5,0 Hz, 2H), 1,27 (m, 1H), 3,81 (d, J = 7,0 Hz, 2H), 7,36 (t, ] =
8,9 Hz, 2H), 7,86 (dd, J = 8,9 Hz, J] = 4,7 Hz, 2H), 8,37 (s, 1H), 12,69 (br s, 1H). MS
(ES) C14H;3FN,05 yéu cu: 276, thuc té: 277 (M+H)" va 299 (M+Na)*.

Buéc 3: 4-(xyclopropylmetoxy)-1-(4-flophenyl)pyrazol-3-carbonyl clorua (F3)

Hop chit F3 dugc téng hop tir hop chét F2 theo quy trinh dugc md ta trong vi du
16 budce 4.

Budc 4 4-(xyclopropylmet0xy)-N—[4-[((6,7-dimetoxy-4-quinolyl)oxy]-3-ﬂo-
phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit (F4)

Hop chét F4 duogc tdng hop tir hop chat F3 theo quy trinh duge mo ta trong vi du

16 bude 5. "H NMR (400MHz, CD;0D, 300K) & 0,46 (m, 2H), 0,70 (m, 2H), 1,43 (m,

1H), 4,00 (d, ] = 7,2 Hz, 1H), 4,05 (s, 3H), 4,06 (s, 3H), 6,75 (d, J = 5,5 Hz, 1H), 7,25 (4,

= 8,8 Hz, 2H), 7,40 (s, 1H), 7,44 (t, J = 8,8 Hz, 2H), 7,59 (m, 1H), 7,73 (s, 1H), 7,89

(m, 3H), 8,04 (dd, J = 12,6 Hz, J = 2,3 Hz, 1H), 8,18 (s, 1H), 8,55 (m, 1H). MS (ES)
C31Hy6F,N4O5 yéu cau: 572, thue té: 573 (M+H)".

Vidu 19

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-(2-dimetylaminoetoxy)-1-
(4-flophenyl)pyrazol-3-carboxamit (G2)

Budc 1: 4-(2-dimetylaminoetoxy)-1-(4-flophenyl)pyrazol-3-carbonyl clorua (G1)

Hop chat G1 duoc tdng hop tir hop chét D1 theo quy trinh dugc mo ta trong vi du
16 budc 2-4. |

Budc 2: N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-(2-
dimetylaminoetoxy)-1-(4-flophenyl)pyrazol-3-carboxamit (G2)
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Hop chét G2 dugc tdng hop tir hop chét G1 theo quy trinh dugc mo ta trong vi du
16 budc 5. 'H NMR (400MHz, de-DMSO, 300K) & 2,45 (s, 6H), 2,95 (t, ] = 5,2 Hz, 2H),
3,96 (s, 6H), 4,25 (t, J = 5,2 Hz, 2H), 6,49 (d, J = 5,3 Hz, 1H), 7,43 (m, 3H), 7,48 (t,J =
9,2 Hz, 1H), 7,54 (s, 1H), 7,71 (d, J = 9,2 Hz, 1H), 8,00 (m, 3H), 8,49 (d, J = 5,1 Hz,
1H), 8,59 (s, 1H), 10,27 (s, 1H). MS (ES) C3;HyF,NsOs yéu ciu: 589, thuc té: 590
(M+H)".

Viduy 20

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-(3-dimetylaminopropoxy)-
1-(4-flophenyl)pyrazol-3-carboxamit (H2)

Budc 1: 4-(3-dimetylaminopropoxy)-1-(4-flophenyl)pyrazol-3-carbonyl clorua
(H1)

Hop chéit H1 duge tdng hop tir hop chit D1 theo quy trinh duge md ta trong vi du
16 budc 2-4.

Budc 2: N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-(3-
dimetylaminopropoxy)-1-(4-flophenyl)pyrazol-3-carboxamit (H2)

Hop chéat H2 dugc tdng hop tir hop chit H1 theo quy trinh dugc md ta trong vi du
16 budc 5. MS (ES) C32H31F2N5O5 yéu cﬁu: 603, thUC téZ 604 (M+H)+

Vidu 21

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-(4-flophenyl)-4-

isopropoxy-pyrazol-3-carboxamit (I13)

Buéec 1: Axit 1-(4-flophenyl)-4-isopropoxy-pyrazol-3-carboxylic (I1)

Hop chét 11 dugc téng hop tir hop chét D1 theo quy trinh duge md ta trong vi du
16 bude 2 va 3. 'H NMR (400MHz, de-DMSO, 300K) & 1,29 (d, J = 6,0 Hz, 6H), 4,34
(sept, ] = 6,0 Hz, 1H), 7,37 (t, ] = 8,8 Hz, 2H), 7,88 (dd, J = 8,8 Hz, J = 4,7 Hz, 2H), 8,39
(s, 1H), 12,63 (br s, 1H). MS (ES) C13H;3FN,0; yéu ciu: 264, thuc té: 265 (M+H)".

Budc 2: 1-(4-flophenyl)-4-isopropoxy-pyrazol-3-carbonyl clorua (12)

Hop chat I2 dugc tdng hop tir hop chét 11 theo quy trinh dugc mo ta trong vi du
16 budce 4.

-92-



23545

Budc 3: N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-(4-flophenyl)-4-
isopropoxy-pyrazol-3-carboxamit (I3)

Hop chit I3 dugc tdng hop tir hop chit 12 theo quy trinh dugc mo ta trong vi du
16 buge 5. '"H NMR (400MHz, dg-DMSO, 300K) & 1,34 (d, J = 6,1 Hz, 6H), 3,94 (s,
6H), 4,43 (sept., J = 6,1 Hz, 1H), 6,47 (d, J = 5,2 Hz, 1H), 7,42 (m, 4H), 7,53 (s, 1H),
7,68 (d, J = 9,1 Hz, 1H), 8,02 (m, 3H), 8,48 (m, 2H), 10,15 (s, 1H). MS (ES)
C30Hy6F2N4O5 yéu cau: 560, thuc té: 561 (M+H)".

Vi du 22

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit (J5)

Budc 1: etyl 1-(4-flo-2-metyl-phenyl)-4-hydroxy-pyrazol-3-carboxylat (J1)

Hop chét J1 duoc tong hop theo quy trinh dugc md ta trong vi du 16 bude 1. 'H
NMR (400MHz, ds-DMSO, 300K) 8 1,26 (t, J = 7,1 Hz, 3H), 2,16 (s, 3H), 4,25 (q, ] =
7,1 Hz, 2H), 7,15 (ddd, J = 8,5 Hz, J = J = 3,0 Hz, 1H), 7,26 (dd, ] =9,6 Hz, ] = 3,0 Hz,
1H), 7,39 (dd, T = 8,5 Hz, ] = 5,5 Hz, 1H), 7,60 (s, 1H). MS (ES) C;3H;5FN,0; yéu cau:
264, thuc té: 265 (M+H)" va 287 (M+Na)".

Budc 2: etyl 4-etoxy-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxylat (J2)

Hop chit J2 duoc tdng hop tir hop chit J1 theo quy trinh dugc mo ta trong vi du 16
budc 2 st dung iodoetan dé alkyl hoa. MS (ES) CisH7FN,O; yéu cdu: 292, thuc té: 293
(M+H)" va 315 (M+Na)".

Budc 3: Axit 4-etoxy-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxylic (J3)

Hop chét J3 duoc téng hop tir hop chit J2 theo quy trinh dugc mo ta trong vi du
16 budc 3. MS (ES) C3H3FN,0; yéu cu: 264, thuc té: 265 (M+H)",

Budc 4: 4-etoxy-1-(4-flo-2-metyl-phenyl)pyrazol-3-carbonyl clorua (J4)

Hop chét J4 dugc tong hop tir hop chét J3 theo quy trinh dugc mo ta trong vi du

16 budce 4.

Budc 5: N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-etoxy-1-(4-flo-2-
metyl-phenyl)pyrazol-3-carboxamit (J5)
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Hop chit J5 duge téng hop theo quy trinh dugc mé ta trong vi du 16 bugc 5. 'H
NMR (400MHz, ds-DMSO, 300K) 6 1,38 (t, ] = 7,0 Hz, 3H), 2,26 (s, 3H), 4,02 (s, 3H),
4,03 (s, 3H), 4,07 (q, J = 7,0 Hz, 2H), 6,89 (d, ] = 6,4 Hz, 1H), 7,23 (dt,J =8,5Hz, J =
3,0 Hz, 1H), 7,33 (dd, J = 9,9 Hz, ] = 3,0 Hz, 1H), 7,53 (m, 3H), 7,72 (s, 1H), 7,78 (d, J
= 9,2 Hz, 1H), 8,05 (s, 1H), 8,11 (dd, J = 13,3 Hz, ] = 2,6 Hz, 1H), 8,77 (d, ] = 6,4 Hz,
1H), 10,24 (s, 1H). MS (ES) C30H,F,N,0s yéu cau: 560, thuc té: 561 (M+H)".

Vidu 23

1-(2-clo-4-flo-phenyl)-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-
etoxy-pyrazol-3-carboxamit (K3)

Budc 1: Axit 1-(2-clo-4-flo-phenyl)-4-etoxy-pyrazol-3-carboxylic (K1)

Hop chit K1 duoc tong hop theo quy trinh duge md ta trong Vil du 16 budc 1-3.
'H NMR (400MHz, d¢-DMSO, 300K) & 1,31 (t, J =70 Hz, 3H), 3,96 (q, J = 7,0 Hz,
2H), 7,40 (m, 1H), 7,66 (dd, J = 8,9 Hz, J = 5,6 Hz, 1H), 7,72 (dd, ] = 8,5 Hz, ] = 2,8 Hz,
1H), 7,98 (s, 1H), 12,64 (br s, 1H). MS (ES) C;,H;(CIFN,0; yéu ciu: 284, thuc té: 285
(M+H)" va 307 (M+Na)".

Budc 2: 1-(2-clo-4-flo-phenyl)-4-etoxy-pyrazol-3-carbonyl clorua (K2)

Hop chit K2 dugc tdng hop tir hop chét K1 theo quy trinh duge mé ta trong vi du
16 buédce 4.

Buéec  3: 1-(2-clo-4-flo-phenyl)-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-
phenyl]-4-etoxy-pyrazol-3-carboxamit (K3)

K3 dugc téng hop theo quy trinh dugc mod ta trong vi du 16 budc 5. 'H NMR
(400MHz, CDCl3, 300K) 8 1,56 (t, J = 6,9 Hz, 3H), 4,05 (s, 3H), 4,07 (s, 3H), 4,18 (q, J
= 6,9 Hz, 2H), 6,45 (d, ] = 5,3 Hz, 1H), 7,14 (ddd, J = 10,0 Hz, J = 7,4 Hz, ] = 2,7 Hz,
1H), 7,23 (t, J = 8,8 Hz, 1H), 7,29 (dd, ] = 8,0 Hz, ] = 2,7 Hz, 1H), 7,38 (d, ] = 8,8 Hz,
1H), 7,45 (s,1H), 7,55 (s, 1H), 7,59 (s, 1H), 7,62 (dd, J = 8,8 Hz, J = 5,3 Hz, 1H), 7,91
(dd, J = 12,1 Hz, J = 2,7 Hz, 1H), 8,50 (d, J = 5,3 Hz, 1H), 8,90 (s, 1H). MS (ES)
C1oHy3CIF,N,O5 yéu cau: 580, thuc té: 581(M+H)".

Vi du 24

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-4-etoxy-1-(4-flophenyl)pyrazol-3-
carboxamit (L2)
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Budc 1: 4-((6,7-dimetoxyquinolin-4-yl)oxy)anilin (L1)

Hop chét L1 dugc tdng hop tr hop chédt 6,7-dimetoxyquinolin-4-ol va 4-flo-
nitrobenzen theo quy trinh dwge mo ta trong vi du 1 bude 1-2. 'H NMR (400MHz, d¢-
DMSO, 300K) 6 3,91 (s, 3H), 3,92 (s, 3H), 5,16 (br s, 2H), 6,36 (d, ] = 5,3 Hz, 1H), 6,65
(d, J = 8,8 Hz, 2H), 6,91 (d, ] = 8,8 Hz, 2H), 7,34 (s, 1H), 7,49 (s, 1H), 8,41 (d, ] = 5,3
Hz, 1H). MS (ES) C17H;6N,0; yéu cau: 296, thuc té: 297 (M+H)".

Budc 2: N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit (L2)

Hop chat L2 duogc tdng hop tir hop chét L1 and D4 theo quy trinh dugc mo ta
trong vi du 16 buédc 5. "H NMR (400MHz, d¢-DMSO, 300K) & 1,38 (t, J = 7,0 Hz, 3H),
3,93 (s, 3H), 3,94 (s, 3H), 4,10 (q, J = 7,0 Hz, 2H), 6,51 (d, J = 5,4 Hz, 1H), 7,28 (d, ] =
9,1 Hz, 2H), 7,39 (m, 3H), 7,53 (s, 1H), 7,91 (d, J = 9,1 Hz, 2H), 7,98 (m, 2H), 8,47 (s,
1H), 8,49 (d, ] = 5,4 Hz, 1H), 9,98 (s, 1H). MS (ES) Cy9H,sFN,Os yéu cau: 528, thuc té:
529 (M+H)".

Céc hop chit duogc thé hién trong bang sau dugc tdng hop theo quy trinh duge mé
ta trong vi du 24.

Vi du Tén hop chat Khoi lugng phan | [M+H]"
tir
25 N-[4-[(6,7-dimetoxy-4- 542 543

quinolyl)oxy]phenyl]-1-(4-flophenyl)-4-
isopropoxy-pyrazol-3-carboxamit

26 4-(xyclopropylmetoxy)-N-[4-[(6,7- 554 555

dimetoxy-4-quinolyl)oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

27 N-[4-[(6,7-dimetoxy-4- 542 543

quinolyl)oxy|phenyl]-4-etoxy-1-(4-flo-

2-metyl-phenyl)pyrazol-3-carboxamit

Vi du 28:

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-metyl-phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit (M2)

Budc 1: 4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-metyl-anilin (M1)

Hop chit M1 duge téng hop tir hop chét 6,7-dimetoxyquinolin-4-ol va 1-flo-2-
metyl-4-nitrobenzen theo quy trinh dugec mo ta trong vi du 1 bude 1-2. 'H NMR
(400MHz, dg-DMSO, 300K) & 1,93 (s, 3H), 3,92 (s, 6H), 5,06 (br s, 2H), 6,24 (d, J = 5,2
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Hz, 1H), 6,48 (dd, J = 8,4 Hz, J = 2,5 Hz, 1H), 6,53 (d, J = 2,5 Hz, 1H), 6,83 (d, J = 8,4
Hz, 1H), 7,35 (s, 1H), 7,53 (s, 1H), 8,40 (d, J = 5,2 Hz, 1H). MS (ES) C;,H;sN,0; yéu
cau: 310, thyc té&: 311 (M+H)".

Budéc 2. N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-metyl-phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit (M2)

Hop chat M2 duoc tdng hop tir hop chit M1 va D4 theo quy trinh dugc mo ta
trong vi du 16 budc 5. 'H NMR (400MHz, de-DMSO, 300K) & 1,38 (t, J = 7,0 Hz, 3H),
2,11 (s, 3H), 3,94 (s, 3H), 3,95 (s, 3H), 4,10 (q, T = 7,0 Hz, 2H), 6,30 (d, ] = 5,2 Hz, 1H),
7,18 (d, J = 8,7 Hz, 1H), 7,39 (m, 3H), 7,57 (s, 1H), 7,74 (dd, J = 8,7 Hz, ] = 2,4 Hz,
1H), 7,83 (d, J = 2,4 Hz, 1H), 7,99 (m, 2H), 8,44 (d, J = 5,2 Hz, 1H), 8,47 (s, 1H), 9,90
(s, 1H). MS (ES) C;0H»7FN4O5 yéu clu: 542, thuc té: 543 (M+H)".

Céc hop chat dugc thé hién trong bang sau dugc téng hop theo quy trinh duoc md
ta trong vi du 28.

Vi du Tén hop chét Khoi lugng phan | [M+H]
tir
29 | N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3- 556 557

metyl-phenyl]-1-(4-flophenyl)-4-
isopropoxy-pyrazol-3-carboxamit

30 4-(xyclopropylmetoxy)-N-[4-[(6,7- 568 569
dimetoxy-4-quinolyl)oxy]-3-metyl-
phenyl]-1-(4-flophenyl)pyrazol-3-
carboxamit
31 N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3- 556 557
metyl-phenyl]-4-etoxy-1-(4-flo-2- -

metyl-phenyl)pyrazol-3-carboxamit

Vi du 32

N-[3-clo-4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit (N2) |
Budc 1: 3-clo-4-[(6,7-dimetoxy-4-quinolyl)oxy]anilin (N1)

Hop chét N1 duge tdng hop tir hop chét 6,7-dimetoxyquinolin-4-ol va 2-clo-1-flo-
4-nitrobenzen theo quy trinh dugc md ta trong vi du 1 bude 1-2. '"H NMR (400MHz, d¢-
DMSO, 300K) & 3,92 (s, 6H), 5,45 (br s, 2H), 6,28 (d, J = 5,3 Hz, 1H), 6,61 (dd, ] = 8,7
Hz, J=2,6 Hz, 1H), 6,78 (d, ] = 2,6 Hz, 1H), 7,07 (d, ] = 8,7 Hz, 1H), 7,36 (s, 1H), 7,50
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(s, 1H), 8,42 (d, J = 5,3 Hz, 1H). MS (ES) C;;H;sCIN,O; yéu ciu: 330, thuc té:
331(M+H)".

Budc 2: N-[3-clo-4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit (N2)

Hop chét N2 dugc tdng hop tir hop chdt N1 and D4 theo quy trinh dugc mo ta
trong vi du 16 buéc 5. "H NMR (400MHz, d-DMSO, 300K) & 1,37 (t, J = 7,0 Hz, 3H),
3,94 (s, 6H), 4,09 (q, J = 7,0 Hz, 2H), 6,37 (d, J = 5,2 Hz, 1H), 7,42 (m, 4H), 7,53 (s,
1H), 7,87 (dd, J = 8,7 Hz, J = 2,5 Hz, 1H), 8,00 (m, 2H), 8,21 (d, J = 2,5 Hz, 1H), 8,46
(m, 2H), 10,16 (s, 1H). MS (ES) C,0H,4CIFN,Os yéu cau: 562, thuc té: 563 (M+H)".

Céc hop chét dugc thé hién trong bang sau dugc tdng hop theo quy trinh dugc mo
ta trong vi du 32.

Vi du Tén hop chét Khoi lugng phan | [M+H]"
tir
33 N-[3-clo-4-[(6,7-dimetoxy-4- 576 577

quinolyl)oxy]phenyl]-1-(4-flophenyl)-4-
isopropoxy-pyrazol-3-carboxamit

34 N-[3-clo-4-[(6,7-dimetoxy-4- 588 589
quinolyl)oxy]phenyl]-4-
(xyclopropylmetoxy)-1-(4-
flophenyl)pyrazol-3-carboxamit

35 N-[3-clo-4-[(6,7-dimetoxy-4- ‘ 576 577
quinolyl)oxy]phenyl]-4-etoxy-1-(4-flo-
2-metyl-phenyl)pyrazol-3-carboxamit

Vi du 36:

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-(2-(dimetylamino)etyl)-1-
(4-flophenyl)-1H-pyrazol-3-carboxamit (O3)

Budec 1: Etyl 4-[2-etoxyvinyl]-1-(4-flophenyl)pyrazol-3-carboxylat (O1)
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Bd sung triflometansulfonic anhydrit (1M trong DCM, 2,4mL, 2,4mmol, 1,2duong
lugng) vao dung dich chira D1 (500mg, 2,0mmol, 1,0dwong lugng) va 2,6-lutidin (0,3mL,
2,8mmol, 1,4duong lugng) trong DCM khan (10mL) & nhiét do 0°C. Sau 45 phut pha
lodng hén hop bang DCM va rira hai 1in bang dung dich nude NaHCO;. Sau khi lam khd
bang MgSO;. Loai bd dung méi trong didu kién chan khong.

Hoa tan hop chét thé nay vao DMF khan (15mL) trong moi truong khi N,. Sau d6
b6 sung cis-tributyl[2-etoxyethenyl]stanan (1083mg, 3mmol, 1,5dwong Ilugng) va
tetrakis(triphenylphosphin)-paladi (123mg, 0,2mmol, 0,1duong luong), lam néng hén
hop phan ting trong 5 gid & nhiét d6 90°C. B sung EtOAC va rita pha hitu co ba lan
bing dung dich nudc NaHCO;. Lam kho pha hitu co bang MgSO, va loai bd dung moi
trong didu kién chan khong. Hop chét nay duoc sir dung truc tiép trong budc tiép theo
ma khong can tinh ché thém. MS (ES) C¢H,7IFN,O; yéu clu: 304, thuc té: 305 (M+H)"
va 327 (M+Na)".

Budc 2: 4-(2-dimetylaminoetyl)-1-(4-flophenyl)pyrazol-3-carboxylic acid (02)

Khudy dung dich chira O1 (2mmol) trong TFA/DCM (hdn hop theo ty 1¢ 1/1, 15mL)
trong 2 gi® & nhiét dd phong. Loai bé dung mdi trong diéu kién chan khong. Hoa tan hop
chét thé nay vao EtOH khan (SmL) va bd sung dimetylamin trong EtOH (5,6N, 1,07mL,
6mmol, 3,0duong lugng). Sau khi khudy trong 2 gid, bd sung natri Xyanobohydrua (376mg,
6mmol, 3,0duong lugng) va tiép tuc khudy hdn hop phén tmg trong 12 gid. Sau khi bd sung
nude, loai bo dung mdi trong diéu kién chan khong. Hoa tan hop chét thd nay vao FtOAc
va rira hai 14n bang dung dich nudc NaHCO;, lam kho bang MgSO, va bay hoi trong diéu
kién chan khong. Tinh ché hop chét tho nay bang cach sir dung cot chiét pha rin Isolute ®
SCX, nap hdn hop phan ting du6i dang dung dich trong MeOH va sau d6 rira giai hop chét
mong mudn biang NH; 2N trong MeOH dé thu duoc hop chét etyl 4-(2-
(dimetylamino)etyl)-1-(4-flophenyl)-1H-pyrazol-3-carboxylat. MS (ES) C;sH,FN;0, yéu
cau: 305, thuce té: 306 (M+H)".

Khuiy hén hop chua hop chét thd nay va natri hydoxit (160mg, 4,0mmol, 2,0
duong luong) trong dioxan/nuéce (1/1, 8mL) trong 12 git & nhiét dd phong. Loai bé dung
mdi trong diéu kién chan khong va tinh ché phan con lai bing phuong phap RP-HPLC
pha dao (cot: C18), str dung H,O va ACN lam dung mdi ria gidi. Cac phan doan mong
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mubn duge dong kho dé thu duge hop chit 02 (198mg, 0,71mmol, 36%) duéi dang bot
mau trang. MS (ES) C14H;¢FN30, yéu cu: 277, thuc té: 278 (M+H)".

Buéc 3: N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-(2-
(dimetylamino)etyl)-1-(4-flophenyl)-1H-pyrazol-3-carboxamit (O3)

B6 sung HATU (121mg, 0,32mmol, 2,0duong lugng) vao dung dich chttra hop
chit A2 (50mg, 0,16mmol, 1,0duong lugng), hop chit 02 (44mg, 0,16mmol, 1,0duong
lugng) va DIPEA (62mg, 0,48mmol, 3,0dwong lugng) trong DMF khan (4mL). Khudy
hdn hop phan tmg trong 12 gid & nhiét dd 60°C. Sau d6 pha loang hon hop bang EtOAc
va rira ba 1an bang dung dich nuéc NaHCO;. Lam kho pha hitu co bing MgSO, va bay
hoi trong didu kién chan khéng. Tinh ché phén con lai bing phuong phap RP-HPLC pha
dao (cot: C18), sir dung H,O va ACN lam dung moi rira giai. Céc phan doan mong muén
dugc dong kho dé thu dugc hop chéit O3 va tap chit. Sau d6 tinh ché bang sic ky trém
silica gel (DCM/MeOH = 20:1) dé thu dugc hop chét O3 (15mg, 0,026mmol, 16%) dudi
dang chat rin mau tring. 'H NMR (400MHz, dg-DMSO, 300K) & 2,34 (s, 6H), 2,72 (m,
2H), 2,98 (t, J = 7,4 Hz, 2H), 3,94 (s, 6H), 6,47 (d, ] = 5,3 Hz, 1H), 7,40 (s, 1H), 7,44 (m,
3H), 7,53 (s, 1H), 7,77 (d, J = 8,8 Hz, 1H), 8,03 (m, 3H), 8,48 (d, ] = 5,3 Hz, 1H), 8,51
(s, 1H), 10,44 (s, 1H). MS (ES) C3,H,0F,NsO, yéu cau: 573, thyc té: 574 (M+H)".

Vi du 37:

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-[2-(2-dimetylaminoetyl)-4-
flo-phenyl]-4-etoxy-pyrazol-3-carboxamit (P7)

Budc I: etyl 1-(2-bromo-4-flo-phenyl)-4-hydroxy-pyrazol-3-carboxylat (P1)

Bb sung nhd giot dung dich natri nitrit dugc lam lanh truge (4,1g, 57,9mmol, 1,1
duong luong) trong axit sulfuric dic (20mL) vao dung dich chtra 2-bromo-4-floanilin
(10g, 52,6mmol, 1,0 duong lugng) trong DCM/HOAc (1/1, 160mL, 0,3M) & nhiét d6
0°C. Sau khi khudy trong 30 phut ¢ nhiét 46 0°C hdn hop chira etyl 4-cloaxetoaxetat
(14,6mL, 17,8g, 108mmol, 1,2duong lugng) trong HOAc (40mL) va bd sung H,0
(80mL) trong 5 phut. Sau khi tiép tuc khudy trong 15 phat & nhiét 6 0°C, bd sung tu tir
dung dich chra natri axetat (72g, 0,878mol, 16,7duong luong) trong H,O (140mL).
Khudy hén hop phan tng trong 30 phat ¢ nhiét do 0°C va 12 gid & nhiét do phong. B
sung DCM (200mL) va tach pha hitu co. Chiét pha nuéc biang DCM (3x 100mL). Rira

hdn hop pha hitu co bing nudc, dung dich dém phosphat va sau d6 bang nudc mudi.
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Lam kho pha hitu co bing Na,SO, va cb trong didu kién &p suét giam dé thu duoc hop
chit etyl 2-(2-bromo-4-flo-phenyl)azo-4-clo-3-oxo-butanoat du6i dang chét rin mau do.

MS (ES) C1,H;;BrCIFN,0; yéu ciu: 365, thuc té: 365/367 (M+H)".

Khong can tinh ché thém, hoa tan hop chét thd nay vao etanol khan (130mL) va
sau d6 bd sung kali axetat (7,1g, 71mmol, 1,4duong lugng) hdn hop phan tmg dugc lam
néng hdi luu trong 20 phut. Pha loang hdn hop phan (mg bang EtOAc va rira ba lan bang
nuée. Chiét hdn hop pha nude biang EtOAc. Sau dé, rira hdn hop pha hitu co bing dung
dich dém phosphat va nuéc mudi. Lam khd pha hitu co bing Na,SO, va cd trong diéu
kién 4p suét giam. Thu dugc hop chit P1 dudi dang chit rin mau vang (18,19¢, 81%) va
dugc st dung truc tiép trong budc tiép theo ma khong can tinh ché thém. 'H NMR
(400MHz, CDCls, 300K) 6 1,44 (t,J = 7,1 Hz, 3H), 4,47 (q,J = 7,1 Hz, 2H), 7,13 (ddd, J
=9,0Hz, J=7,5Hz, ] =2,8 Hz, 1H), 7,41 (s, 1H), 7,42 (dd, J = 7,5 Hz, ] = 2,8 Hz, 1H),
7,48 (dd, J = 9,0 Hz, ] = 5,5 Hz, 1H). MS (ES) C1,H;(BrFN,0; yéu cAu: 329, thuc té:
329/331 (M+H)" va 351/353 (M+Na)".

Budc 2: etyl 1-(2-bromo-4-flo-phenyl)-4-etoxy-pyrazol-3-carboxylat (P2)

B sung iodoetan (1,38mL, 2,7g, 17,3mmol,.1,3duong lugng) vao hdn hgp chira
hop chéit P1 (4,3g, 13,Immol, 1,0 duong lugng) va K,CO; (2,4g, 17,3mmol, 1,3duong
luong) trong DMF khan (55mL) & nhiét do phong. Sau khi khudy trong 12 gi® & nhiét do
phong, 1am lanh hdn hop phan tung dén nhiét do 0°C. BS sung MeOH (5mL), pha loang
hdn hop bang DCM (200mL) va rira bing nudc va dung dich dém phosphat. Lam kho6
pha hiru co bang Na,SO, va ¢d trong diéu kién 4p suét giam. Tinh ché hop chit tho bing
phuong phép sic ky nhanh trén silica gel (DCM/MeOH = 100:0 dén 5:1) dé thu dugc
hop chit P2 (4,1g, 86%) dudi dang chit rin mau vang. 'H NMR (400MHz, CDCls,
300K) & 1,40 (t, J = 7,1 Hz, 3H), 1,47 (t, J = 7,0 Hz, 3H), 4,06 (q, ] = 7,0 Hz, 2H), 4,43
(9,7 =7,1Hz, 2H), 7,13 (ddd, J = 8,8 Hz, ] = 7,5 Hz, ] = 2,8 Hz, 1H), 7,41 (s, 1H), 7,42
(dd, J = 8,8 Hz, J = 2,8 Hz, 1H), 7,52 (dd, J = 8,8 Hz, J = 5,3 Hz, 1H). MS (ES)
C14H14BrFN,0; yéu cau: 357, thuc té: 357/359 (M+H)".

Buge 3: etyl 4-etoxy-1-[2-[(Z)-2-etoxyvinyl]-4-flo-phenyl]pyrazol-3-carboxylat
(P3)

Hoén hop chira hop chit P2 (lg, 2,8mmol, 1,0 duong lugng), cis-tributyl[2-
etoxyethenyl]stanan (1,3g, 3,1mmol, 1,1dwong lugng) trong DMF (9mL) duoc dudi khi
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bang hoi N, trong 15 phut. Sau d6, bd sung Pd(PPh;)4 (170mg, 0,15mmol, 0,05 duong
lugng) va lam néng hdn hop phéan vmng dén nhiét do 100°C trong 45 phut trong 10 vi song.
C6 hén hgp phan tng trong diéu kién 4p sudt giam va tinh ché phan con lai bing sic ky
nhanh trén silica gel (cHex/EtOAc = 50:1 dén 3:1) dé thu dwoc hop chit P3 (820mg, 84%)
duéi dang diu mau vang. 'H NMR (400MHz, CDCl;, 300K) & 1,35 (t, J = 7,1 Hz, 3H),
1,38 (t, J = 7,1 Hz, 3H), 1,44 (t, ] = 7,0 Hz, 3H), 4,00 (m, 4H), 4,40 (q, J = 7,1 Hz, 2H),
4,81 (d,J =73 Hz, 1H), 6,23 (d, ] = 7,3 Hz, 1H), 6,88 (m, 1H), 7,26 (m, 2H), 7,88 (dd, ] =
10,6 Hz, J = 2,8 Hz, 1H). MS (ES) CysH,1FN,0, yéu cau: 348, thuc té: 349 (M+H)",

Budc 4: etyl 4-etoxy-1-[4-flo-2-(2-oxoetyl)phenyl]pyrazol-3-carboxylat (P4)

Khudy hop chit P3 (820mg, 2,3mmol, 1,0 duong luong) trong TFA/DCM (1/2,
7,5mL) & nhiét do phong trong 40 gid. C6 hdn hgp phan tng trong diéu kién 4p sudt giam
dé thu dugc hop chét P4 du6i dang diu mau vang. Hop chét nay duoc st dung truc tiép
trong budc tiép theo ma khong can tinh ché thém. MS (ES) Ci4H7FN,O4 yéu cau: 320, thuc
té: 321 (M+H)".

Buéc 5. etyl  1-[2-(2-dimetylaminoetyl)-4-flo-phenyl]-4-etoxy-pyrazol-3-
carboxylat (P5) |

Khudy hdn hop chita hop chit P4 (2,3mmol, 1,0 duong lugng) va dung dich chira
dimetylamin trong MeOH (5,6M, 3ml, 7dwong luong) ¢ nhiét do phong trong 2 gid. Sau
khi bd sung natri xyanobohydrua (215mg, 3.4mmol, 1,5duong lwong), khudy hdn hop phan
ng trong 15 gid & nhiét 4o phong. BS sung nude va chiét pha nude bang EtOAc. Rira hdn
hop pha hitu co bing dung dich nwéc NaHCO; bdo hoa va lam kho bang Na,SO,. Loai b6
dung méi trong diéu kién chan khéng va tinh ché hop chit thd nay bing cach sir dung cot
chiét pha ran Isolute ® SCX, nap hon hop phan ting dudi dang dung dich trong MeOH va
sau d6 rira giai hgp chit mong muén bing NH; 2N trong MeOH. Hop chit mong mubn P35
dugc phan 1ap sau khi lam bay hoi dung mdi trong diéu kién 4p sult giam dudi dang dau
mau vang (138mg, 0,4mmol, 17%). MS (ES) CioHFN;0; yéu clu: 349, thuc té: 350
(M+H)".

Budc 6: Axit 1-[2-(2-dimetylaminoetyl)-4-flo-phenyl]-4-etoxy-pyrazol-3-
carboxylic (P6)

Hop chét P6 dugc téng hop tir hop chét P5 theo quy trinh duge mo ta trong vi du
16 bude 3. Tinh ché phan con lai bing phuong phap séc ky nhanh pha ddo (H,O/MeOH
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=100:0 dén 1:10) dé thu dugc hop chit P6 (112mg, 88%) duéi dang chit rin mau tring.
MS (ES) C16HFN;0; yéu cau: 321, thuc té: 322 (M+H)".

Budc 7: N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-1-(2-(2-
(dimetylamino)etyl)-4-flophenyl)-4-etoxy-1H-pyrazol-3-carboxamit hydroclorua (P7)

Lam nong axit carboxylic P6 (117mg, 0,36mmol, 1,0duong lugng) trong thionyl
clorua (3mL) trong 4 gi& & nhiét do hdi luu. Loai bd dung méi trong diéu kién chan
khong va hoa tan hop chit thd niy vao toluen khan va lam bay hoi trong diéu kién 4p

sudt gidm mat lan nira.

Hoa tan hop chat thoé nay vao pyridin khan (3mL) va bd sung hop chit A2
(115mg, 0,36mmol, 1,0duong lugng). Khudy hdn hop phan tng & nhiét do phong trong
12 gio. Bb sung nudc va lam bay hoi hén hop phan ting trong diéu kién chan khong.
Tinh ché phéan con lai bing phuong phap RP-HPLC pha dao (cot: C18), st dung H,0 va
ACN lam dung mdi rita giai. Cac phan doan mong muén duoc lam déng kho. Hoa tan
chét rin mau tring nay (70mg) vao nuée va ACN va sau d6 bd sung HCI IN (0,13mL).
Hon hop phan tng nay dugc lam dong kho dé thu duoc hop chit mong mubn P7 (74mg,
0,113mmol, 32%) dudi dang bdt mau tréng. "H NMR (400MHz, MeOD, 300K) & 1,57 (t,
J =7,0 Hz, 3H), 2,97 (s, 6H), 3,08 (t, ] = 7,6 Hz, 2H), 3,55 (t, ] = 7,6 Hz, 2H), 4,04 (s,
3H), 4,05 (s, 3H), 4,28 (q, J = 7,0 Hz, 2H), 6,66 (d, J = 5,8 Hz, 1H), 7,25 (dt, J = 8,6 Hz,
J =2,8 Hz, 1H), 7,35 (dd, J = 9,2 Hz, ] = 2,8 Hz, IH), 7,41 (s, 1H), 7,45 (t, J = 8,6 Hz,
1H), 7,53 (d, J = 8,9 Hz, 1H), 7,60 (dd, J = 8,9 Hz, J = 5,0 Hz, 1H), 7,71 (s, 1H), 8,04
(m, 1H), 8,06 (s, 1H), 8,51 (d, J = 5,8 Hz, 1H). MS (ES) C33H33F,N505 yéu cau: 617,
thue té: 618 (M+H)".

Vidu 38

N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-2-
phenyl-thiazol-4-carboxamit (Q1)

Hop chit QI dugc tdéng hop tir hop chét 3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-quinolyl]oxylanilin va 2-phenyl-1,3-thiazol-4-carbonyl clorua
theo quy trinh dugc mo ta trong vi du 1 bude 3. 'H NMR (400MHz, d;-MeQOD, 300K) &
2,17 (m, 2H), 2,73 (m, 4H), 2,81 (t, ] = 7,4 Hz, 2H), 3,77 (t, J = 4,7 Hz, 4H), 3,98 (s,
3H), 4,24 (t, ] = 6,0 Hz, 2H), 6,50 (d, J = 5,4 Hz, 1H), 7,33 (s, 1H), 7,35 (t, ] = 8,8 Hz,
1H), 7,50 (m, 4H), 7,62 (s, 1H), 7,66 (d, J = 8,8 Hz, 1H), 8,01 (dd, J = 12,6 Hz, ] = 2.5
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Hz, 1H), 8,07 (m, 2H), 8,32 (s, 1H), 8,39 (d, J = 5,4 Hz, 1H). MS (ES) C33H;,FN,OsS
yéu cau: 614, thuc té: 615 (M+H)".

Vi du 39

4-bromo-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolylJoxy]phenyl]-1-metyl-pyrazol-3-carboxamit (Q2)

Hop chit Q2 duwgc téng hop tur hop chét 3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-quinolyl]Joxy]anilin va 4-bromo-1-metyl-1H-pyrazol-3-carbonyl
clorua theo quy trinh dugc mo ta trong vi du 1 budce 3. 'H NMR (400MHz, d4;-MeOD,
300K) & 2,20 (m, 2H), 2,73 (m, 4H), 2,81 (t, J = 7,4 Hz, 2H), 3,80 (t, J = 4,7 Hz, 4H),
4,02 (s, 3H), 4,05 (s, 3H), 4,29 (t, ] = 6,1 Hz, 2H), 6,54 (dd, J = 5,4 Hz, ] = 1,0 Hz, 1H),
7,37 (t, J=9,0 Hz, 1H), 7,38 (s, 1H), 7,61 (d, J = 8,8 Hz, 1H), 7,68 (s, 1H), 7,86 (s, 1H),
7,95 (dd, J=12,9 Hz, J = 2,4 Hz, 1H), 8,45 (d, J = 5,4 Hz, 1H). MS (ES) Cy3H,oBrFN;Os
yéu cau: 614, thuc té: 614/616 (M+H)".

Vi du 40

N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1-
metyl-pyrazol-3-carboxamit (Q3)

Hop chit Q3 dugc téng hop tur hop chédt 3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-quinolyl]oxy]Janilin va 1-metyl-1H-pyrazol-3-carbonyl clorua
theo quy trinh duge mo ta trong vi du 1 bude 3. "H NMR (400MHz, d;-MeOD, 300K)
2,10 (m, 2H), 2,52 (m, 4H), 2,62 (t, ] = 7,5 Hz, 2H), 3,70 (t, J = 4,7 Hz, 4H), 3,99 (s,
3H), 4,00 (s, 3H), 4,22 (t, J = 6,2 Hz, 2H), 6,49 (d, J = 5,4 Hz, 1H), 6,83 (d, J = 2,3 Hz,
1H), 7,33 (m, 2H), 7,58 (d, ] = 8,8 Hz, 1H), 7,62 (s, 1H), 7,67 (d, ] = 2,4 Hz, 1H), 7,94
(dd, J = 12,7 Hz, J = 2,4 Hz, 1H), 8,40 (d, J = 5,4 Hz, 1H). MS (ES) C,3H3,FN;O;5 yéu
cau: 535, thuc té: 536 (M+H)".

Vidu 4l

1-tert-butyl-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-5-metyl-pyrazol-3-carboxamit (Q4)

Hop chit Q4 dugc tong hop tur hop chit 3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-quinolylJoxy]anilin va 1-metyl-5-phenyl-1H-pyrazol-3-carbonyl
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clorua theo quy trinh dugc mé ta trong vi du 1 bude 3. MS (ES) Cs,H3FN;5O5 yéu cau: 591,
thue té: 592 (M+H)".

Vi dy 42

N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1,5-
dimetyl-pyrazol-3-carboxamit (Q5)

Hop chit Q5 dugc tbng hop tir hop chit 3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-quinolylJoxyJanilin va 1,5-dimetyl-1H-pyrazol-3-carbonyl clorua
theo quy trinh duwgc mo ta trong vi du 1 budce 3. MS (ES) CyoH3,FN;5Os5 yéu cau: 549, thuc
té: 550 (M+H)".

Viduy 43

4-etoxy-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolylJoxy]phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit (Q6)

Hop chit Q6 duoc tdng hop tr hop chit 3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-quinolyl]oxy]anilin va hgp chét J4 theo quy trinh dugc mo ta trong
vi du 1 buée 3. "H NMR (400MHz, d-DMSO, 300K) 6 1,36 (t J = 7,0 Hz, 3H), 1,96 (m,
2H), 2,25 (s, 3H), 2,38 (m, 4H), 2,46 (t, J = 7,0 Hz, 2H), 3,57 (t, J = 4,5 Hz, 4H), 3,94 (s,
3H), 4,04 (g, J = 7,0 Hz, 2H), 4,19 (t, ] = 6,4 Hz, 2H), 6,44 (d, ] = 5,1 Hz, 1H), 7,21 (dt, ] =
8,6 Hz, J =2,9 Hz, 1H), 7,31 (dt, J = 9,7 Hz, ] = 2,9 Hz, 1H), 7,39 (s, 1H), 7,41 (t, ] = 9,0
Hz, 1H), 7,51 (m, 2H), 7,69 (d, J = 8,6 Hz, 1H), 8,02 (s, 1H), 8,02 (dd, J = 13,3 Hz, ] =2,3
Hz, 1H), 8,45 (d, J = 5,2 Hz, 1H), 10,14 (s, 1H). MS (ES) C3sH;7F,N504 yéu cau: 673, thuc
té: 674 (M+H)".

Vi du 44

N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolylJoxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-carboxamit (Q7)
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Hop chit Q7 dwgc tdng hop tr hop chét 3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-quinolyl]oxy]anilin va hop chit E3 theo quy trinh dwoc md ta trong
vi du 1 buée 3. '"H NMR (400MHz, de-DMSO, 300K) & 2,01 (m, 2H), 2,51 (m, 6H), 3,61
(m, 4H), 3,86 (s, 3H), 3,94 (s, 3H), 4,20 (t, ] = 6,2 HZ, 2H), 6,46 (d, J = 5,3 Hz, 1H), 7,43
(m, 4H), 7,53 (s, 1H), 7,72 (t, ] = 9,1 Hz, 1H), 8,01 (m, 3H), 8,47 (d, J = 5,3 Hz, 1H), 8,49
(s, 1H), 10,19 (s, 1H). MS (ES) C34H;3F,N5O4 yéu ciu: 645, thuc té: 646 (M+H)".

Vidu 45

N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-3-carboxamit (Q8)

Hop chit Q8 duoc tdng hop tir hop chit 3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-quinolyl]oxy]anilin va hgp chét I2 theo quy trinh duge mo ta trong
vi du 1 bude 3. '"H NMR (400MHz, d-DMSO, 300K) & 1,34 (d, J = 6,0 Hz, 6H), 1,97 (m,
2H), 2,38 (m, 4H), 2,47 (m, 2H), 3,57 (t, ] = 4,6 Hz, 4H), 3,94 (s, 3H), 4,19 (t, ] = 6,3 Hz,
2H), 4,43 (sept, J = 6,0 Hz, 1H), 6,46 (d, J = 5,2 Hz, 1H), 7,42 (m, 4H), 7,59 (s, 1H), 7,68
(t, J=9,1 Hz, 1H), 8,01 (m, 3H), 8,46 (d, J = 5,2 Hz, 1H), 8,49 (s, 1H), 10,15 (s, 1H). MS
(ES) C36H37F,N5O4 yéu cau: 673, thuc té: 674 (M+H)".

Cac hop chét dugc thé hién trong bang sau dugc tdng hop theo quy trinh dugec md
ta trong vi du 45.

Vi du Tén hop cht Khéi luong phan | [M+H]
tu
46 4-(xyclopropylmetoxy)-N-[3-flo-4-[[6- 685 686

metoxy-7-(3-morpholinopropoxy)-4-
quinolyljoxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

47 1-(2-clo-4-flo-phenyl)-4-etoxy-N-[3- 694 695
flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]pyrazol-3-
carboxamit

48 4-(2-dimetylaminoetoxy)-N-[3-flo-4- 702 703
[[6-metoxy-7-(3-morpholinopropoxy)-
4-quinolyl]oxy]|phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

49 1-(2-bromo-4-flo-phenyl)-4-etoxy-N- 738 738/740
[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyljoxy]phenyl]pyrazol-3-
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carboxamit

50 N-[3-flo-4-[[6-metoxy-7-(3- 689 690
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-(2-metoxyetoxy)pyrazol-3-
carboxamit

51 4-benzyloxy-N-[3-flo-4-[[6-metoxy-7- 721 722
(3-morpholinopropoxy)-4-
quinolyljoxy]phenyl]-1-(4-

flophenyl)pyrazol-3-carboxamit

52 N-[3-flo-4-[[6-metoxy-7-(3- 660 661
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-nitro-pyrazol-3-carboxamit

53 4-amino-N-[3-flo-4-[[6-metoxy-7-(3- 630 631
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

Vi du 54

N-[4-[[7-(3-aminopropoxy)-6-metoxy-4-quinolyl]oxy]-3-flo-phenyl]-4-etoxy-1-
(4-flophenyl)pyrazol-3-carboxamit (R3)

Budce l: tert-butyl N-[3-[[4-(2-flo-4-nitro-phenoxy)-6-metoxy-7-
quinolyl]oxy]propyl]carbamat (R1)

B6 sung tert-butyl (3-brompropyl)carbamat (480mg, 2,01mmol, 1,3duong lugng)
vao dung dich chtta 4-(2-flo-4-nitro-phenoxy)-6-metoxy-quinolin-7-ol (511mg,
1,55mmol, 1,0duwong luong) va kali cacbonat (428mg, 3,1mmol, 2,0duong lugng) trong
DMF khan (10mL). Khu4y hdn hop phan tng trong 3 gid & nhiét 46 90°C va sau d6 lam
lanh dén nhiét d6 phong. BS sung EtOAC va rira pha hiru co ba 1an bing nude. Lam kho
pha hitu co bang MgSO, va loai bd dung méi trong diu kién chan khong. Thu dugc hop
chat R1 duéi dang ddu mau ndu va dugce st dung trong budc tiép theo ma khong can tinh

ché thém. MS (ES) Cy4H,6FN;0, yéu ciu: 487, thuc té: 488(M+H)".

Budc 2: tert-butyl N-[3-[[4-(4-amino-2-flo-phenoxy)-6-metoxy-7-
quinolyl]Joxy]propyl]carbamat (R2)

Khudy hdn dich chira R1 (1,55mmol, 1,0 duong lugng) va Pd/C (10%khéi lugng,
75mg) trong MeOH (30mL) trong diéu kién khi hydro (latm) & nhiét do phong trong 5

gi0. Loc hdn dich phan tng thu dugc qua dém Xelit®. Loai bo dung méi trong diéu kién
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chan khong. Thu dugc hop chit R2 dudi dang chéit rin mau vang (708mg, 1,55mmol,
100%). Hop chit nay dugc st dung truc tiép trong budc tiép theo ma khong can tinh ché
thém. "H NMR (400MHz, d¢-DMSO, 300K) & 1,37 (s, 9H), 1,92 (quint., J = 6,4 Hz, 2H),
3,13 (quart., J = 6,4 Hz, 2H), 3,93 (s, 3H), 4,14 (t, ] = 6,4 Hz, 2H), 5,46 (br s, 2H), 6,36
(d, J=5,3 Hz, 1H), 6,45 (dd, J = 8,7 Hz, ] =2,4 Hz, 1H), 6,53 (dd, J = 13,1 Hz, ] = 2.4
Hz, 1H), 6,88 (m, 1H), 7,05 (t, ] = 8,9 Hz, 1H), 7,34 (s, 1H), 7,49 (s, 1H), 8,43 (d,J = 5,3
Hz, 1H). MS (ES) C,4H,5FN;O0syéu cau: 457, thuc té: 458 (M+H)".

Budc  3:N-[4-[[7-(3-aminopropoxy)-6-metoxy-4-quinolyl]oxy]-3-flo-phenyl]-4-
etoxy-1-(4-flophenyl)pyrazol-3-carboxamit (R3)

Hop chét Tert-butyl N-[3-[[4-[4-[[4-etoxy-1-(4-flopheny])pyrazol-3-
carbonyl]amino]-2-flo-phenoxy]-6-metoxy-7-quinolylJoxy]propyl]carbamat dugc tdng
hop tir hop chat R2 va D4 theo quy trinh dwgc md ta trong vi du 1 budc 3.

Sau d6, khudy hop chit thé nay trong TFA/DCM (1/1) trong 3 gid & nhiét do
phong. C6 hén hop phéan ting trong diéu kién 4p suit giam va tinh ché phén con lai bing
phuong phap RP-HPLC pha dao (cot: C18), sir dung H,O va MeOH lam dung moi rira
giai. Cac phan doan mong muén dugc déng khod dé thu dugc hop chét R3 dudi dang bot
mau tring. 'H NMR (400MHz, d,-MeOD, 300K) & 1,59 (t, J = 7,0 Hz, 3H), 2,29 (m,
2H), 3,27 (t, J = 6,8 Hz, 2H), 4,03 (s, 3H), 4,19 (q, J = 7,0 Hz, 2H), 4,35 (t, ] = 5,6 Hz,
2H), 6,55 (d, J = 5,3 Hz, 1H), 7,24 (t, ] = 8,7 Hz, 2H), 7,36 (t, J = 9,0 Hz, 1H), 7,38 (s,
1H), 7,55 (d, J = 9,0 Hz, 1H), 7,68 (s, 1H), 7,88 (m, 2H), 7,99 (dd, J = 12,6 Hz, ] = 2,4
Hz, 1H), 8,16 (s, 1H), 8,44 (d, J = 5,3 Hz, 1H). MS (ES) C3;H,oF,N;5O;5 yéu ciu: 589,
thuc té: 590 (M+H)".

Céc hop chat dugc thé hién trong bang sau dugc téng hop theo quy trinh dugc md
ta trong vi du 54.

Vidu Tén hop chit Khdi luong phan | [M+H]"
o
55 N-[4-[[7-(3- 603 604
aminopropoxy)-6-
metoxy-4-

quinolyl]oxy]-3-flo-
phenyl]-4-etoxy-1-(4-
flo-2-metyl-
phenyl)pyrazol-3-
carboxamit
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56 N-[4-[[7-(3- 590 591
aminopropoxy)-6-
metoxy-4-
quinolyljoxy]-3-flo-
phenyl]-5-etoxy-2-(4-
flophenyl)oxazol-4-
carboxamit

Vidu 57

4-etoxy-N-[3-flo-4-[[6-metoxy-7-[3-(4-metylpiperazin-1-yl)propoxy]-4-
quinolylJoxy]phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit (S2)

Buéc I: 3-flo-4-[[6-metoxy-7-[3-(4-metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]anilin (S1)

Hop chit S1 dugc téng hop tir hop chét 4-(2-flo-4-nitro-phenoxy)-6-metoxy-
quinolin-7-ol va 1-(3-clopropyl)-4-metylpiperazin theo quy trinh dugc mo ta trong vi du
54 bude 1-2. '"H NMR (400MHz, d¢-DMSO, 300K) & 1,95 (quint., J = 6,8 Hz, 2H), 2,14
(s, 3H), 2,22 - 2,47 (m, 10H), 3,94 (s, 3H), 4,17 (t, J = 6,5 Hz, 2H), 5,48 (br.s, 2H), 6,38
(d, J=5,2 Hz, 1H), 6,46 (dd, J = 8,7 Hz, ] = 2,4 Hz, 1H), 6,55 (dd, J = 13,2 Hz, ] =24
Hz, 1H), 7,07 (t, J = 9,0 Hz, 1H), 7,36 (s, 1H), 7,50 (s, 1H), 8,44 (d, J = 5,2 Hz, 1H). MS
(ES) Cp4H0FN,O5 yéu cau: 440, thuc té: 441 (M+H)".

Budc 2: 4-etoxy-N-[3-flo-4-[[6-metoxy-7-[3-(4-metylpiperazin-1-yl)propoxy]-4-
quinolylJoxy]phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit (S2)

Hop chét S2 dugc tong hop tir hop chét S1 va J4 theo quy trinh dugc md ta trong
vi du 1 budc 3. Tinh ché hop chét thd bing phuong phép sic ky nhanh trén silica gel
(DCM/MeOH = 100:0 dén 5:1) dé thu dugc hop chit S2 (60mg, 0,087mmol, 77%) duéi
dang chit rin mau tring. "H NMR (400MHz, d-DMSO, 300K) & 1,36 (t, J = 7,0 Hz,
3H), 1,95 (t, ] = 7,3 Hz, 2H), 2,17 (m, 4H), 2,25 (m, 4H), 2,30 - 2,50 (m, 8H), 3,94 (s,
3H), 4,05 (q, J = 7,0 Hz, 2H), 4,17 (t, J = 6,4 Hz, 2H), 6,44 (d, ] = 5,2 Hz, 1H), 7,21 (dt,
J=8,6 Hz, ] =2,5 Hz, 1H), 7,31 (dd, J = 9,8 Hz, ] = 2,5 Hz, 1H), 7,37 (s, 1H), 7,41 (t, ]
=9,0 Hz, 1H), 7,50 (m, 2H), 7,69 (d, J = 9,0 Hz, 1H), 8,01 (dd, J = 13,1 Hz, ] = 2,5 Hz,
1H), 8,02 (s, 1H), 8,46 (d, J = 5,2 Hz, 1H), 10,14 (s, 1H). MS (ES) C37H4F,NsOs yéu
cau: 686, thuc té: 687 (M+H)".

Céc hop chit duoc thé hién trong bang sau dugc téng hop theo quy trinh dugc mo
ta trong vi du 57.
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Vi du Tén hop chat Khdi luong phan | [M+H]"
tur
58 4-etoxy-N-[3-flo-4-[[6-metoxy- 672 673
7-[3-(4-metylpiperazin-1-
yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
59 N-[3-flo-4-[[6-metoxy-7-[3-(4-

658 659
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-
carboxamit
1-(2-clo-4-flo-phenyl)-4-etoxy- 706 707
N-[3-flo-4-[[6-metoxy-7-[3-(4-
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]|phenyl]pyrazol-3-
carboxamit
4-(xyclopropylmetoxy)-N-[3-flo- 698 699
4-[[6-metoxy-7-[3-(4-
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-[3-(4- 686 687
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-
pyrazol-3-carboxamit

60

61

62

63 5-etoxy-N-[3-flo-4-[[6-metoxy- 673 674
7-]3-(4-metylpiperazin-1-
yl)propoxy]-4-
quinolyl]oxy]phenyl]-2-(4-
flophenyl)oxazol-4-carboxamit
Vi du 64
Mudi

4-(xyclopropylmetoxy)-N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-

ylpropoxy)-4-quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit

trifloaxetat
(T2)

Budc l: tert-butyl 4-[3-[[4-(4-amino-2-flo-phenoxy)-6-metoxy-7-
quinolyl]oxy]propyl]piperazin-1-carboxylat (T1)

T1 dugc téng hop tir hop chit 4-(2-flo-4-nitro-phenoxy)-6-metoxy-quinolin-7-ol
va tert-butyl 4-(3-clopropyl)piperazin-1-carboxylat theo quy trinh dugc mé ta trong vi du
54 bude 1-2. '"H NMR (400MHz, d-DMSO, 300K) 6 1,38 (s, 9H), 1,96 (m, 2H), 2,23

(m, 4H), 2,47 (m, 2H), 3,30 (m, 4H), 3,92 (s, 3H), 4,17 (t, J = 6,3 Hz, 2H), 5,46 (br s,
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2H), 6,37 (d, ] = 5,2 Hz, 1H), 6,45 (dd, ] = 8,9 Hz, J.= 1,8 Hz, 1H), 6,54 (dd, J = 13,1Hz,
T =2,4 Hz, 1H), 7,05 (t, ] = 8,9 Hz, 1H), 7,35 (s, 1H), 7,49 (s, 1H), 8,42 (d, J = 5,2 Hz,
1H). MS (ES) C,oH3sFN,Os yéu cu: 526, thuc té: 527 (M+H)".

Buéc 2: Mudi 4-(xyclopropylmetoxy)-N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-
ylpropoxy)-4-quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit trifloaxetat
(T2)

Hop chéit Tert-butyl 4-[3-[[4-[4-[[4-(xyclopropylmetoxy)-1-(4-flophenyl)pyrazol-
3-carbonyl]-amino]-2-flo-phenoxy]-6-metoxy-7-quinolyl]oxy]propyl]piperazin-1-
carboxylat dugc tong hop tir hop chit T1 va F3 theo quy trinh dugc mo ta trong vi du 1
bude 3. Khudy hop chit tho nay trong TFA/DCM (1/1) trong 3 gio & nhiét do phong. Co
hdn hop phan mg trong diéu kién 4p suét giam va tinh ché phan con lai bing phuong
phap RP-HPLC pha déo (cot: C18), st dung H,0 (0,1%TFA) va MeOH (0,1%TFA) lam
dung mdi rira giai. Cac phan doan mong mudn duge dong khd dé thu duoc hop chét T2
dudi dang bdt mau trang. "H NMR (400MHz, dg-DMSO, 300K) 6 0,35 (m, 2H), 0,58 (m,
2H), 1,30 (m, 1H), 1,94 (m, 2H), 2,32 (m, 2H), 2,41 (t, J = 7,2 Hz, 2H), 2,71 (m, 4H),
3,87 (d, J = 7,1Hz, 2H), 3,93 (s, 3H), 4,17 (t, ] = 6,4 Hz, 2H), 6,45 (d, ] = 5,3 Hz, 1H),
7,39 (m, 4H), 7,45 (t, J = 9,1 Hz, 1H), 7,52 (s, 1H), 7,68 (d, J = 8,8 Hz, 1H), 8,00 (m,
4H), 8,45 (d, J = 5,3 Hz, 1H), 8,46 (s, 1H), 10,18 (s, 1H). MS (ES) C3;7H33F,N¢Os yéu
cau: 684, thuc té: 685 (M+H)".

Céc hop chét dugc thé hién trong bang sau dugc tdng hop theo quy trinh dugc mod
ta trong vi du 64.

Vi du Tén hop chat ' Khdi lugng phan | [M+H]"
tir
65 4-etoxy-N-[3-flo-4-[[6-metoxy- 658 659

7-(3-piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
66 N-[3-flo-4-[[6-metoxy-7-(3- 644 645
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-
carboxamit
67 N-[3-flo-4-[[6-metoxy-7-(3- ‘ 672 673
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-
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pyrazol-3-carboxamit
68 1-(2-clo-4-flo-phenyl)-4-ctoxy- 692 693
N-[3-flo-4-[[6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]|pyrazol-3-
carboxamit
69 4-etoxy-N-[3-flo-4-[[6-metoxy- 672 673
7-(3-piperazin-1-ylpropoxy)-4-
quinolyljoxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-
carboxamit
70 N-[3-flo-4-[[6-metoxy-7-(3- 688 689
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-(2-
metoxyetoxy)pyrazol-3-
carboxamit
71 N-[3-flo-4-[[6-metoxy-7-(3- 727 728
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]|phenyl]-1-(4-
flophenyl)-4-[(1-
metylpyrrolidin-3-
yl)metoxy]pyrazol-3-carboxamit
72 Mudi N-[3-flo-4-[[6-metoxy-7- 613 614
(3-piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-2-phenyl-
thiazol-4-carboxamit trifloaxetat

Vidu 73

N-[3-flo-4-[[6-metoxy-7-(4-piperidylmetoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-carboxamit (U2)

Budc l: tert-butyl 4-[[4-(4-amino-2-flo-phenoxy)-6-metoxy-7-
quinolylJoxymetyl]piperidin-1-carboxylat (U1)

Hop chit Ul dugc tdng hop tir hop chét 4-(2-flo-4-nitro-phenoxy)-6-metoxy-
quinolin-7-ol va tert-butyl 4-(brommetyl)piperidin-1-carboxylat theo quy trinh dugc mo
ta trong vi du diéu ché 54 budce 1-2. 'H NMR (400MHz, CDCls, 300K) & 1,22 (m, 2H),
1,40 (s, 9H), 1,82 (d, J = 12,7 Hz, 2H), 2,10 (m, 1H), 2,69 (t, J = 12,3 Hz, 2H), 3,77 (m,
2H), 3,96 (s, 3H), 3,97 (m, 2H), 4,10 (m, 2H), 6,31 (d, J = 5,2 Hz, 1H), 6,46 (m, 2H),
6,96 (t, J = 8,7 Hz, 1H), 7,31 (s, 1H), 7,51 (s, 1H), 8,40 (d, J = 5,2 Hz, 1H). MS (ES)
Cp7H3,FN;05 yéu ciu: 497, thyc té: 498 (M+H)".
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Bué6c 2: N-[3-flo-4-[[6-metoxy-7-(4-piperidylmetoxy)-4-quinolyl]oxy]phenyl]-1-
(4-flophenyl)-4-metoxy-pyrazol-3-carboxamit (U2)

Hop chit Tert-butyl 4-[[4-[2-flo-4-[[1-(4-flophenyl)-4-metoxy-pyrazol-3-
carbonyl]amino]-phenoxy]-6-metoxy-7-quinolylJoxymetyl]piperidin-1-carboxylat dugc
tong hop tir hgp chit Ulva E3 theo quy trinh dugc mé ta trong vi du didu ché 1 bude 3.
Khudy hop chét tho nay trong TFA/DCM (1/1) trong 3 gio & nhiét 46 phong. C6 hdn hop
phan tmg trong diéu kién 4p suat giam va tinh ché phin con lai bing phuong phap RP-
HPLC pha dao (cot: C18), st dung H,O va MeOH lam dung madi rira giai. Cac phan doan
mong mubn duge dong khd dé thu duoc hop chit U2 dudi dang bot mau tréng. 'H NMR
(400MHz, d¢-DMSO, 300K) 6 1,50 (q, J = 12,3 Hz, 2H),1,97 (d, J = 13,0 Hz, 2H), 2,18
(m, 1H), 2,95 (m, 2H), 3,33 (m, 2H), 3,85 (s, 3H), 3,95 (s, 3H), 4,07 (d, J = 6,2 Hz, 2H),
6,48 (d, J = 5,2 Hz, 1H), 7,41 (m, 4H), 7,54 (s, 1H), 7,72 (d, J = 8,7 Hz, 1H), 8,00 (m,
3H), 8,47 (d, J = 5,2 Hz, 1H), 8,50 (s, 1H), 10,26 (s, 1H). MS (ES) C33H3;F,N;05 yéu
cau: 615, thuc té: 616 (M+H)".

Céc hop chit dugc thé hién trong bang sau dugc tdng hop theo quy trinh dugc md
ta trong vi du 73.

Vidu Tén hop chét Khoi lugng phan | [M+H]"
0
74 4-etoxy-N-[3-flo-4-[[6-metoxy- 643 644

7-(4-piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-
carboxamit ,
75 | 4-(xyclopropylmetoxy)-N-[3-flo- 655 656
4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
76 | 4-bromo-N-[3-flo-4-[[6-metoxy- 664 664/666
7-(4-piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit
77 N-[3-flo-4-[[6-metoxy-7-(4- 709 710
piperidylmetoxy)-4-
quinolylJoxy]phenyl]-1-(4-
flophenyl)-4-[(4-
flophenyl)metoxy]pyrazol-3-
carboxamit
78 1 -tert-butyl-N-[3-flo-4-[[6- 561 562

-112-



23545

metoxy-7-(4-piperidylmetoxy)-
4-quinolyl]oxy]phenyl]-5-metyl-
pyrazol-3-carboxamit
79 N-[3-flo-4-[[6-metoxy-7-(4- _ 661 662
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-4-nitro-1-
[3-(1-piperidyl)propyl]|pyrazol-
3-carboxamit
80 N-[3-flo-4-[[6-metoxy-7-(4- 582 583
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-5-metyl-2-
phenyl-oxazol-4-carboxamit
81 | Mudi N-[3-flo-4-[[6-metoxy-7- 584 585
(4-piperidylmetoxy)-4-
quinolyljoxy]phenyl]-2-phenyl-
thiazol-4-carboxamit trifloaxetat

Vidu 82

4-etoxy-N-[4-[[7-[(1-etyl-4-piperidyl)metoxy]-6-metoxy-4-quinolyl]oxy]-3-flo-
phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit (V1)

Khuéy hon hop chua hop chit duoc téng hop theo Vi du 74 (39mg, 0,06mmol,
1,0dwong luong) va axetaldehyt (Smg, 0,12mmol, 2,0duong lugng) trong MeOH khan
(5mL) trong 2 gid & nhiét do phong. Sau khi bd sung natri xyanobohydrua (6mg,
0,09mmol, 1,5duong lwgng), khudy hdn hop phan g trong 12 gid. Pha loang hdn hop
bang EtOAc va rira pha hitu co hai 1an bang dung dich nuéc NaHO;. Lam khd pha hitu
co ndy va loai bd dung mdi trong didu kién chan khong. Tinh ché phin con lai bing
phuong phap RP-HPLC pha déo (cot: C18), str dung H,O va MeOH 1am dung moi rira
gidi. Cac phan doan mong muén dugc dong khd dé thu duoc hop chit V1 dusi dang bot

mau tréng. MS (ES) C37H39F,N505 yéu cau: 671, thuc té: 672 (M+H)".

Hop chét dugc thé hién trong bang sau duqc‘téng hop theo quy trinh dugc mo ta
trong Vi du 82.

Vi du Tén hop chit Khéi lugng phan tir | [M+H]"
83 4-etoxy-N-[3-flo-4-[[7-[(1- 699 700
isobutyl-4-
piperidyl)metoxy]-6-
metoxy-4-
quinolyl]oxy]phenyl]-1-(4-
flo-2-metyl-phenyl)pyrazol-
3-carboxamit

Vi du 84
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Mudi N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-2-pyridyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit trifloaxetat (W3)

Budc 1: 6,7-dimetoxy-4-[(6-nitro-3-pyridyl)oxy]quinolin (W1)

Lam néng hdn hgp chira 6,7-dimetoxyquinolin-4-ol (2,02g, 9,8mmol, 1,0duong
lugng), 5-flo-2-nitro-pyridin (1,96g, 13,78mmol, i,4du0ng luong) va Xeri cacbonat
(4,8g, 14,7mmol, 1,5duong luong) trong DMF khan (10mL) trong 1 gi & nhiét do 80°C
trong 10 vi song. Sau khi lam lanh dén nhiét do phong pha lodng hdn hop phan tng nay
bing nude va chiét bing DCM. Lam kho hdn hop pha hitu co bing Na,SO, va bay hoi
trong diéu kién chan khong. Tinh ché hop chit tho bing phwong phép séc ky nhanh trén
silica gel (DCM/MeOH = 100:0 dén 10:1) dé thu dugc hop chit W1 (1,28g, 40%) dudi
dang chét rdn mau vang. '"H NMR (400MHz, d-DMSO, 300K) & 3,88 (s, 3H), 3,94 (s,
3H), 6,92 (d, J = 5,2 Hz, 1H), 7,41 (s, 1H), 7,45 (s, 1H), 7,98 (dd, J = 2,7 Hz, ] = 9,0 Hz,
1H), 8,40 (d, J = 9,0 Hz, 1H), 8,60 (d, J = 5,2 Hz, 1H), 8,66 (d, ] = 2,7 Hz, 1H). MS (ES)
C16H13N;05 yéu clu: 327, thuc té: 328 (M+H),.

Budc 2: 5-[(6,7-dimetoxy-4-quinolyl)oxy]pyridin-2-amin (W2)

Khtt hop chat W1 (1,28g, 3,91mmol) trong EtOH (40mL) trong thiét bj phan tng
hydro héa H-Cube® (Pd/C cartridge, H,=100bar, T = 6OOC, tdc do dong = 0,7mL/phut).
Sau khi 1am bay hoi dung méi, tinh ché hgp chit thd bang phuong phép sic ky nhanh
trén silica gel (DCM/MeOH = 100:0 dén 5:1) dé thu dugc hop chit W2 (0,48g, 41%)
duéi dang chit rdn mau tring. "H NMR (400MHz, d¢-DMSO, 300K) & 3,92 (s, 6H), 6,03
(br s, 2H), 6,40 (d, J = 5,2 Hz, 1H), 6,55 (d, J = 8,9 Hz, 1H), 7,35 (m, 2H), 7,49 (s, 1H),
7,88 (d, J = 2,9 Hz, 1H), 8,43 (d, J = 5,2 Hz, 1H). MS (ES) C;¢H;sN;0;5 yéu ciu: 297,
thuc té: 298 (M+H)",

Buéec 3: Mubi N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-2-pyridyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit trifloaxetat (W3)

Hop chit W3 dugc tdng hop tir hop chit W2 va D4 theo quy trinh dugc mo ta
trong vi du diéu ché 1 budc 3. '"H NMR (400MHz, dg-DMSO, 300K) § 1,42 (t, J = 7,0
Hz, 3H), 4,02 (s, 3H), 4,03 (s, 3H), 4,18 (q, J = 7,0 Hz, 2H), 7,03 (d, ] = 6,5 Hz, 1H),
7,40 (t, T = 8,9 Hz, 1H), 7,58 (s, 1H), 7,76 (s, 1H), 7,98 (m, 3H), 8,43 (d, J = 8,9 Hz, 1H),
8,52 (d, J = 3,0 Hz, 1H), 8,56 (s, 1H), 8,82 (d, J = 6,6 Hz, 1H), 9,97 (s, 1H). MS (ES)
CasH4FNsOs yéu ciu: 529, thuc té: 530 (M+H)".
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Céc hop chit dugc thé hién trong bang sau dugc téng hop theo quy trinh dugc mo
ta trong vi du 84.

Vi du Tén hop chat Khdi lwong phan | [M+H]
tir
85 N-[5-[(6,7-dimetoxy-4- 543 544

quinolyl)oxy]-2-pyridyl]-4-
etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit
86 1-(2-clo-4-flo-phenyl)-N-[5- 563 564
[(6,7-dimetoxy-4-
quinolyl)oxy]-2-pyridyl]-4-
etoxy-pyrazol-3-carboxamit
87 N-[5-[(6,7-dimetoxy-4- 556 557
quinolyl)oxy]-2-pyridyl]-4-(2-
dimetylaminoetyl)-1-(4-
flophenyl)pyrazol-3-
carboxamit

Vi du 88

Tert-butyl 4-(((4-((6-(4-etoxy-1-(4-flo-2-metylphenyl)- 1H-pyrazol-3-
carboxamito)pyridin-3-yl)oxy)-6-metoxyquinolin-7-yl)oxy)metyl)piperidin-1-carboxylat
(X1)

Hop chit X1 duoc tdng hop tir hop chit tert-butyl 4-(((4-((6-aminopyridin-3-
yl)oxy)-6-metoxyquinolin-7-yl)oxy)metyl)piperidin-1-carboxylat and J4 theo quy trinh
dugce mo ta trong vi du 16 budc 5. 'H NMR (400MHz, d4,-MeOH, 300K) & 1,32 (m, 2H),
1,46 (s, 9H), 1,53 (t, ] = 7,0 Hz, 3H), 1,90 (m, 2H), 2,12 (m, 1H), 2,27 (s, 3H), 2,84 (m,
2H), 4,00 (s, 3H), 4,03 (m, 2H), 4,14 (m, 2H), 4,22 (q, ] = 7,00 Hz, 3H), 6,59 (d, J = 5,4
Hz, 1H), 7,08 (dt, ] = 2,5 Hz, ] = 8,2 Hz, 1H), 7,15 (dd, J = 2,5 Hz, ] = 9.3 Hz, 1H), 7,32
(s, IH), 7,42 (m, 1H), 7,63 (s, 1H), 7,76 (m, 1H), 7,84 (s, 1H), 8,31 (m, 1H), 8,45 (m,
2H). MS (ES) C3H43FN4O- yéu cau: 726, thuc té: 727 (M+H)",

Vi du 89

N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-metoxy-2-
metylphenyl)-1H-pyrazol-3-carboxamit (X2)

Hop chit X2 duge tbng hop tir hgp chit W2 va 4-etoxy-1-(4-metoxy-2-
metylphenyl)-1H-pyrazol-3-carbonyl clorua theo quy trinh dwge mo ta trong vi du diéu
ché 16 bude 5, ma tuong ty nhu quy trinh dugc moé ta trong Vi du 16 budc 1-4. '"H NMR
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(400MHz, d-DMSO, 300K) § 1,41(t, J = 7,0 Hz, 3H), 2,21 (s, 3H), 3,81 (s, 3H), 3,93 (s,
3H), 3,94 (s, 3H), 4,15 (q, J = 7,0 Hz, 2H), 6,54 (d, ] = 5,2 Hz, 1H), 6,91 (dd, ] = 8,7 Hz,
J=2,8 Hz, 1H), 6,98 (d, ] = 2,8 Hz, 1H), 7,36 (d, J = 8,7 Hz, 1H), 7,41 (s, 1H), 7,53 (s,
1H), 7,85 (dd, = 2,9 Hz, ] = 9,0 Hz, 1H), 8,04 (s, 1H), 8,35 (d, J = 9,0 Hz, 1H), 8,39 (d,
J =2,9 Hz, 1H), 8,49 (d, J = 5,2 Hz, 1H), 9,68 (s, 1H). MS (ES) C3oHN504 yéu cau:
555, thuc té: 556 (M+H)". |

Vidu 90

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1-(3-nitrophenyl)-
1H-pyrazol-3-carboxamit (X3)

Hop chit X3 duoc tdng hop tir hop chat A2 va 4-etoxy-1-(3-nitrophenyl)-1H-
pyrazol-3-carbonyl clorua theo quy trinh dugoc mo ta trong vi du 16 budc 5, ma tuong tu
nhu quy trinh dugc mo6 ta trong Vi du 16 bude 1-4. MS (ES) CyHy4N5O7 yéu cau: 573,
thuc té: 574 (M+H)"

Vidu 91

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-ﬂophenyl)—4-etoxy- 1-(4-metoxy-2-
metylphenyl)-1H-pyrazol-3-carboxamit (X4)

Hop chit X4 duoc tbng hop tir hop chit A2 va 4-etoxy-1-(4-metoxy-2-
metylphenyl)-1H-pyrazol-3-carbonyl clorua theo quy trinh dugc mé ta trong vi du 16
bude 5, ma twong tu nhu quy trinh dugc mo ta trong Vi du 16 bude 1-4. 'H NMR
(400MHz, dg-DMSO, 300K) 8 1,36 (t, J = 7,0 Hz, 3H), 2,20 (s, 3H), 3,80 (s, 3H), 3,94 (s,
6H), 4,05 (q, J = 7,0 Hz, 2H), 6,46 (d, J = 5,2 Hz, 1H), 6,90 (dd, ] = 2,9 Hz, ] = 8,8 Hz,
1H), 6,98 (d, J = 2,7 Hz, 1H), 7,36 (d, J = 8,8 Hz, 1H), 7,40 (s, 1H), 7,43 (d, J = 9,0 Hz,
1H), 7,53 (s, 1H), 7,71 (d, J = 9,0 Hz, 1H), 7,95 (s, 1H), 8,03 (dd, J = 2,4 Hz, J = 13,3
Hz, 1H), 8,47 (d, J = 5,2 Hz, 1H), 10,10 (s, 1H). MS (ES) C3;H,0FN,O¢ yéu cau: 572,
thuc té: 573 (M+H)".

Vidu 92

N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(3-nitrophenyl)-
1H-pyrazol-3-carboxamit (X5)

Hop chat X5 dugc tong hop tir hgp chit W2 va 4-etoxy-1-(3-nitrophenyl)-1H-

pyrazol-3-carbonyl clorua theo quy trinh dwgc mo ta trong vi du 16 buéc 5, ma twong tu
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nhu quy trinh duge mé ta trong Vi du 16 bude 1-4. MS (ES) CyH,4NgO; yéu ciu: 556,
thue té: 557 (M+H)".

Vidu 93

1-(2-(benzyloxy)-4-flophenyl)-N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-
yl)-4-etoxy-1H-pyrazol-3-carboxamit (X6)

Hop chit X6 dugc tong hop tir hop chit W2 va 1-(2-(benzyloxy)-4-flophenyl)-4-
etoxy-1H-pyrazol-3-carbonyl clorua theo quy trinh dugc md ta trong vi du 16 buédc 5, ma
tuong tu nhu quy trinh duge md ta trong Vi du 16 budc 1-4. 'H NMR (400MHz, CDCl;,
300K) 6 1,45 (t, J = 7,0 Hz, 3H), 4,01 (s, 3H), 4,07 (s, 3H), 5,14 (s, 2H), 6,48 (d,J = 5,3
Hz, 1H), 6,83 (m, 1H), 7,26 (m, 1H), 7,40 (m, 5H), 7,46 (s, 1H), 7,56 (s, 1H), 7,60 (dd, J
=29 Hz, J =9,0 Hz, 1H), 7,76 (s, 1H), 7,85 (m, 1H), 8,26 (d, ] =2,9 Hz, 1H), 8,52 (d, J
= 5,3 Hz, 1H), 8,59 (d, J = 9,0 Hz, 1H), 9.53 (s, 1H). MS (ES) CssH;3,FNsO¢ yéu cAu:
635, thuc té: 636 (M+H)".

Vi du 94

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-2-metoxyphenyl)-4-etoxy- 1-(4-flo-2-
metylphenyl)-1H-pyrazol-3-carboxamit (X7)

Hop chit X7 duoc téng hop tir hop chit J4 va 4-((6,7-dimetoxyquinolin-4-
yDoxy)-2-metoxyanilin theo quy trinh dugc mé ta trong vi du 16 budc 5, ma twong tu
nhu quy trinh dugc mo ta trong Vi du 1 budce 1-2. 'H NMR (400MHz, CDCls, 300K) &
1,58 (t, J = 7,0 Hz, 3H), 2,27 (s, 3H), 3,91 (s, 3H), 4,05 (s, 3H), 4,06 (s, 3H), 4,15 (q, T =
7,0 Hz, 2H), 6,52 (d, ] = 5,3 Hz, 1H), 6,77 (d, J = 2,5 Hz, 1H), 6,85 (dd, J=2,5Hz, J =
8,8 Hz, 1H), 7,00 (m, 2H), 7,32 (s, 1H), 7,34 (dd, J = 5,3 Hz, J = 8,8 Hz, 1H), 7,44 (s,
1H), 7,58 (s, 1H), 8,50 (d, J = 5,3 Hz, 1H), 8,76 (d, J = 8,8 Hz, 1H), 9.50 (s, 1H). MS
(ES) C3Hy9FN4Og yéu cau: 572, thuc té: 573 (M+H)".

Vidu 95

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-2-metylphenyl)-4-etoxy- 1-(4-flo-2-
metylphenyl)-1H-pyrazol-3-carboxamit (X8)

Hop chit X8 dugc tbng hop tir hop chit J4 va 4-((6,7-dimetoxyquinolin-4-
yloxy)-2-metylanilin theo quy trinh dugc md ta trong vi du 16 budc 5, ma twong tu nhu

quy trinh dugc md ta trong Vi du 1 bude 1-2. '"H NMR (400MHz, CDCl;, 300K) & 1,56
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(t, I = 7,0 Hz, 3H), 2,28 (s, 3H), 2,39 (s, 3H), 4,05 (s, 6H), 4,18 (q, J = 7,0 Hz, 2H), 6,51
(d, J = 5,3 Hz, 1H), 7,02 (m, 3H), 7,09 (dd, J = 2,7 Hz, J = 8,8 Hz, 1H), 7,35 (m, 2H),
7,44 (s, 1H), 7,57 (s, 1H), 8,41 (d, J = 8,8 Hz, 1H), 8,49 (d, ] = 5,3 Hz, 1H), 8,78 (s, 1H).
MS (ES) C3;H,0FN,Os yéu ciu: 556, thuc té: 557 (M+H)".

Vidu 96

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1-(4-flo-3-
metoxyphenyl)- 1H-pyrazol-3-carboxamit (X9)

Hop chét X9 duoc téng hop tir hop chit A2 va 4-etoxy-1-(4-flo-3-metoxyphenyl)-
1H-pyrazol-3-carbonyl clorua theo quy trinh dugc md ta trong vi du 16 budc 5, ma twong
ty nhu quy trinh duge mo ta trong Vi du 16 budc 1 dén 4. 'H NMR (400MHz, d¢-
DMSO, 300K) 6 1,39 (t, ] = 7,0 Hz, 3H), 3,94 (s, 6H), 3,96 (s, 3H), 4,10 (q, J = 7,0 Hz,
2H), 6,48 (d, J = 5,2 Hz, 1H), 7,40 (m, 2H), 7,46 (t, J = 9,0 Hz, 1H), 7,52 (m, 2H), 7,70
(m, 2H), 8,03 (dd, ] = 2,4 Hz, J = 13,2 Hz, 1H), 8,48 (d, J = 5,2 Hz, 1H), 8,52 (s, 1H),
10,19 (s, 1H). MS (ES) C3oHy6F,N,O¢ yéu cau: 576, thuc té: 577 (M+H)".

Vidu 97

N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-flo-3-
metoxyphenyl)-1H-pyrazol-3-carboxamit (X10)

Hop chit X10 dwoc tdng hop tur hop chit W2 va 4-etoxy-1-(4-flo-3-
metoxyphenyl)-1H-pyrazol-3-carbonyl clorua theo quy trinh dugc mo ta trong vi du 16
budc 5, ma tuong tu nhu quy trinh dugc mo ta frong Vi du 16 budc 1-4. 'H NMR
(400MHz, d¢-DMSO, 300K) & 1,43 (t, J = 7,0 Hz, 3H), 3,97 (s, 3H), 4,02 (s, 6H), 4,19
(9, J=7,0 Hz, 2H), 6,99 (d, J = 6,5 Hz, 1H), 7,39 (dd, J = 8,9 Hz, J = 10,9 Hz, 1H), 7,49
(m, 1H), 7,68 (dd, J = 2,5 Hz, ] = 7,5 Hz, 1H), 7,72 (s, 1H), 7,75 (s, 1H), 8,01 (dd, J =
2,9 Hz, ] = 9,0 Hz, 1H), 8,42 (d, J = 9,0 Hz, 1H), 8,52 (d, J = 2,9 Hz, 1H), 8,60 (s, 1H),
8,80 (d, J = 6,5 Hz, 1H), 9,97 (s, 1H). MS (ES) Cy9HysFN;5O; yéu ciu: 559, thuc té: 560
(M+H)".

Vidu 98

N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-nitrophenyl)-
1H-pyrazol-3-carboxamit (X11)
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Hop chit X11 dugc tong hop tir hop chdt W2 va 4-etoxy-1-(4-nitrophenyl)- 1H-
pyrazol-3-carbonyl clorua theo quy trinh dugc mé ta trong vi du 16 bude 5, ma twong tu
nhu quy trinh duge md ta trong Vi du 16 budc 1 dén 4. '"H NMR (400MHz, de-DMSO,
300K) & 1,43 (t, ] = 7,0 Hz, 3H), 3,93 (s, 3H), 3,94 (s, 3H), 4,20 (q, ] = 7,0 Hz, 2H), 6,56
(d, J=5,2 Hz, 1H), 7,40 (s, 1H), 7,53 (s, 1H), 7,87 (dd, J = 2,9 Hz, J = 9,1 Hz, 1H), 8,22
(d, J=9,1 Hz, 2H), 8,34 (d, J = 9,1 Hz, 1H), 8,41 (m, 3H), 8,48 (d, J = 5,3 Hz, 1H), 8,75
(s, 1H), 10,04 (s, 1H). MS (ES) Cy3H,4Ns0; yéu ciu: 556, thuc té: 557 (M+H)".

Vidu 99

1-(4-aminophenyl)-N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-y1)-4-etoxy-
1H-pyrazol-3-carboxamit (X12)

Khuéy hdn dich chita hop chét X11 (357mg, 0,64mmol) va Pd/C (10%khéi luong,
35mg) trong hén hgp chita dung dich nuée HCI (6N, 1,5mL), DCM (20mL) va MeOH
(40mL) trong diéu kién khi hydro (latm) ¢ nhiét do phong trong 2 gid. Pha lodng hdn
hop bing DCM (100mL) va dung dich nu¢c NaHCO; (50mL). Téch pha hitu co va chiét
pha nuéc bing DCM (50mL). Lam khd hdn hop pha hitu co Na,SO, va ¢co trong diéu
kién 4p suit giam. Hoa tan phin con lai vao MeCN (20mL) va H,0 (5mL) va lam dong
kho dé thu dugc hop chit X12 (322mg, 95%) dudi dang chét rin mau be. 'H NMR
(400MHz, dg-DMSO, 300K) & 1,42 (t, J = 7,0 Hz, 3H), 3,94 (s, 3H), 3,95 (s, 3H), 4,17
(9, J =7,0 Hz, 2H), 5,35 (s, 2H), 6,55 (d, J = 5,2 Hz, 1H), 6,66 (d, J = 8,8 Hz, 2H), 7,41
(s, 1H), 7,54 (m, 3H), 7,86 (dd, J = 2,9 Hz, J = 8,9 Hz, 1H), 8,30 (s, 1H), 8,37 (m, 2H),
8,49 (d, ] = 5,3 Hz, 1H), 9,71 (s, 1H). MS (ES) CasHagNOs yéu cau: 526, thuc té: 527
(M+H)".

Vidu 100

N-(5-((6-metoxy-7-(piperidin-4-ylmetoxy)quinolin-4-yl)oxy)pyridin-2-yl)-4-(2-
metoxyphenyl)thiazol-2-carboxamit (X13)

Hop chit X13 dugc téng hop tir hop chét tert-butyl 4-(((4-((6-aminopyridin-3-
yl)oxy)-6-metoxyquinolin-7-yl)oxy)metyl)piperidin-1-carboxylat va 4-(2-
metoxyphenyl)thiazol-2-carbonyl clorua theo quy trinh dugc md ta trong vi du 16 budc
5, ma tuong tu nhu quy trinh dugc mo ta trong Vi du 16 budc 4 tor axit 4-(2-
metoxyphenyl)thiazol-2-carboxylic c¢6 ban trén thi truong. 'H NMR (400MHz, dg-
DMSO, 300K) & 1,40 (m, 2H), 1,87 (d, J = 12,6 Hz, 2H), 2,07 (m, 1H), 2,76 (t,J = 11,8
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Hz, 2H), 3,18 (d, J = 12,6 Hz, 2H), 3,93 (s, 3H), 3,95 (s, 3H), 4,02 (d, ] = 6,4 Hz, 2H),
6,57 (d, J =5,2 Hz, 1H), 7,09 (t, ] = 7,6 Hz, 1H), 7,18 (d, ] = 8,4 Hz, 1H), 7,39 (m, 2H),
7,53 (s, 1H), 7,90 (dd, T = 2,8 Hz, J = 9,0 Hz, 1H), 8,29 (d, J = 9,0 Hz, 1H), 8,49 (m,
4H). MS (ES) C3,H3,N;5O;5S yéu cau: 597, thuc té: 598 (M+H)".

Vidu 101

N-(5-((6-metoxy-7-(piperidin-4-ylmetoxy)quinolin-4-yl)oxy)pyridin-2-yl)-4-
phenylthiazol-2-carboxamit (X14)

Khudy hén hop chua tert-butyl  4-(((4-((6-aminopyridin-3-yl)oxy)-6-
metoxyquinolin-7-yl)oxy)metyl)piperidin-1-carboxylat (70mg, 0,14mmol), axit 4-
phenylthiazol-2-carboxylic (46mg, 0,21mmol), DIPEA (56mg, 0,43mmol) va HATU
(110mg, 0,29mmol) trong DMF khan (5mL) trong‘72 gid & nhiét d6 55°C. Pha lodng
dung dich phan ting bang EtOAc (150mL) va rira hai lan bang dung dich nudc NaHCO;
va mot 14n bang nuwéc mubi. Hoa tan phin con lai vao TFA 50% trong DCM (5mL) va
khudy trong 2 gid' & nhiét do phong. C6 hdn hgp phan tng trong diéu kién ap suit giam.
Tinh ché phan con lai bang phuong phap RP-HPLC pha dao (cot: C18), st dung H,O va
ACN lam dung mdi rtta giai. Cac phan doan mong mudn dugc dong kho dé thu duge hop
chit X14 (25mg, 30%) dudi dang bot mau tréng. 'H NMR (400MHz, d¢-DMSO, 300K) 6
1,25 (m, 2H), 1.76 (d, J = 12,0 Hz, 2H), 1,95 (m, lH), 2,55 (t, J = 11,0 Hz, 2H), 3,00 (d,
J =12,0 Hz, 2H), 3,94 (s, 3H), 3,99 (d, J = 6,3 Hz, 2H), 6,58 (d, ] = 5,2 Hz, 1H), 7,41
(m, 2H), 7,51 (m, 3H), 7,90 (dd, J = 2,9 Hz, J = 9,0 Hz, 1H), 8,17 (d, ] = 7,4 Hz, 2H),
8,29 (d, ] =9,0 Hz, 1H), 8,48 (d, J = 2,9 Hz, 1H), 8,50 (d, J = 5,2 Hz, 1H), 8,55 (s, 1H).
MS (ES) C;H,oN50,S yéu cu: 567, thuc té: 568 (MJ}H)*.

Viduy 102

4-bromo-N-(5-((6-metoxy-7-(piperidin-4-ylmetoxy)quinolin-4-yl)oxy)pyridin-2-
yDthiazol-2-carboxamit (X15)

Hop chit X15 dugc tdng hop tir hop chét tert-butyl 4-(((4-((6-aminopyridin-3-
yl)oxy)-6-metoxyquinolin-7-yl)oxy)metyl)piperidin-1-carboxylat va 4-bromthiazol-2-
carbonyl clorua theo quy trinh dugc mo ta trong vi du 16 bude 5, ma twong tu nhu quy
trinh dugc mo t4 trong Vi du 16 budc 4 tir axit 4-bromthiazol-2-carboxylic c6 ban trén
thi truong. "H NMR (400MHz, de-DMSO, 300K) & 1,53 (m, 2H), 1,98 (d, J = 12,5 Hz,
2H), 2,18 (m, 1H), 2,95 (m, 2H), 3,33 (m, 2H), 3,94 (s, 3H), 4,08 (d, ] = 6,3 Hz, 2H),
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6,58 (d, J = 5,2 Hz, 1H), 7,45 (s, 1H), 7,54 (m, 1H), 7,87 (dd, J = 2,9 Hz, J = 9,0 Hz,
1H), 8,19 (d, J = 9,0 Hz, 1H), 8,31 (s, 1H), 8,45 (d, ] = 2,9 Hz, 1H), 8,50 (d, ] = 5,2 Hz,
1H), 10,61 (br s, 1H). MS (ES) C,5H,4BrNs0,4S yéu cau: 570, thuc té: 570/572 (M+H)".

Vidu 103

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-2-metoxyphenyl)-4-etoxy-1-(4-flo-2-
metylphenyl)-1H-pyrazol-3-carboxamit (X16)

Hop chat X16 dugc téng hop tir hop chit J4 va 4-((6,7-dimetoxyquinolin-4-
yl)oxy)-2-metoxyanilin theo quy trinh dugc mo ta trong vi du 16 buGe 5, ma twong tu
nhu quy trinh duge mo ta trong Vi du 1 bude 1-2.. "H NMR (400MHz, d;-DMSO, 300K)
0 1,58 (t, J = 7,0 Hz, 3H), 2,27 (s, 3H), 3,91 (s, 3H), 4,05 (s, 3H), 4,06 (s, 3H), 4,15 (q, J
=7,0 Hz, 2H), 6,53 (d, J = 5,3 Hz, 1H), 6,77 (d, ] = 2,5 Hz, 1H), 6,85 (dd, ] =2,5Hz, ] =
8,8 Hz, 1H), 7,00 (m, 2H), 7,32 (s, 1H), 7,35 (dd, J = 8,6 Hz, J = 5,3 Hz, 1H), 7,44 (s,
1H), 7,58 (s, 1H), 8,50 (d, J = 5,3 Hz, 1H), 8,76 (d, J = 8,8 Hz, 1H), 9.50 (s, 1H). MS
(ES) C31H,0FN,Og yéu cau: 572, thyc té: 573 (M+H)".

Vidu 104

N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-flo-2-
hydroxyphenyl)-1H-pyrazol-3-carboxamit (X18)

Khudy hén dich chtra hop chit X6 (60mg, 0,09mmol) va Pd/C (10%khdi luong,
6mg) in EtOH (50mL) trong diéu kién khi hydro (latm) & nhiét d phong trong 15 gio.
Loc hdn dich phan tmg thu dugc qua dém Xelit®. Loai bo dung méi trong diéu kién chan
khong. Tinh ché phéan con lai bing phuong phap RP-HPLC pha dao (cot: C18), sir dung
H,0 va ACN lam dung mdi rira giai. Cac phan doan mong mudn duoc déng khd dé thu
dugc hop chat X18 (1,2mg, 2%) dudi dang chit rén mau tréng. 'H NMR (400MHz,
CDCl3, 300K) 6 1,61 (t, I = 7,0 Hz, 3H), 4,06 (s, 3H), 4,07 (s, 3H), 4,26 (q, J = 7,0 Hz,
2H), 6,48 (d, J = 5,2 Hz, 1H), 6,68 (dt, ] = 2,6 Hz, ] = 8,4 Hz, 1H), 6,87 (dd, ] =2,3 Hz, J
=9,8 Hz, 1H), 7,31 (dd, ] = 5.7 Hz, ] = 9,0 Hz, 1H), 7,44 (s, 1H), 7,56 (s, 1H), 7,61 (dd,
J=2,8 Hz,J =9,0 Hz, 1H), 7,68 (s, 1H), 8,28 (d, ] = 2,8 Hz, 1H), 8,53 (m, 2H), 9,49 (s,
1H). MS (ES) C,3H,FN505 yéu clu: 545, thuc té: 546 (M+H)".

Vidu 105
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N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1-(pyridin-3-yl)-1H-
pyrazol-3-carboxamit (X19)

Hop chéat X19 dugc tdng hop tir hop chit A2 va 4-etoxy-1-(pyridin-3-yl)-1H-
pyrazol-3-carbonyl clorua theo quy trinh dugc mo ta trong vi du 16 budc 5, ma tuwong tu
nhu quy trinh dugc mo ta trong Vi du 16 budc 1-4. '"H NMR (400MHz, dg-DMSO,
300K) & 1,39 (t, J = 7,0 Hz, 3H), 3,96 (s, 6H), 4,10 (q, J = 7,0 Hz, 2H), 6,56 (d, ] = 5,5
Hz, 1H), 7,43 (s, 1H), 7,49 (t,J = 9,0 Hz, 1H), 7,57 (s, 1H), 7,60 (dd, T =4,7 Hz, ] = 8.4
Hz, 1H), 7,73 (d, J = 9,0 Hz, 1H), 8,04 (dd, J =2,4 Hz,J = 13,2 Hz, 1H), 8,35 (d, J = 8,4
Hz, 1H), 8,54 (d, J = 5,5 Hz, 1H), 8,57 (dd, J = 1,4 Hz, J = 4,7 Hz, 1H), 8,59 (s, 1H),
9,24 (s, 1H), 10,25 (s, 1H). MS (ES) C,3H,4FN;O5 yéu cau: 529, thuc té: 530 (M+H)"

Vi du 106

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1'-metyl-1'H-[1,3'-
bipyrazol]-3-carboxamit (X20)

Hop chit X20 duoc tdng hop tir hop chit A2 va 4-etoxy-1"-metyl-1'H-[1,3'-
bipyrazol]-3-carbonyl clorua theo quy trinh dugc mo ta trong vi du 16 bude 5, ma twong
tu nhu quy trinh duge mo ta trong Vi du 16 bude 1-4. '"H NMR (400MHz, d-DMSO,
300K) 6 1,36 (t, J = 7,0 Hz, 3H), 3,85 (s, 3H), 4,01 (s, 3H), 4,02 (s, 3H), 4,06 (q, T = 7,0
Hz, 2H), 6,57 (d, J = 2,1 Hz, 1H), 6,88 (d, J = 6,2 Hz, 1H), 7,52 (s, 1H), 7,56 (m, 2H),
7,71 (s, 1H), 7,76 (d, J = 8,9 Hz, 1H), 8,08 (dd, J = 2,1 Hz, J = 13,1 Hz, 1H), 8,17 (s,
1H), 8,75 (d, J = 6,2 Hz, 1H), 10,34 (s, 1H). MS (ES) C,;H,5FN4Os yéu clu: 532, thuc té:
533 (M+H)".

Thr nghi€m sinh hoc

Céc hop chét duoc 1y lam vi du dugc md ta trong ban mo ta nay da dugc danh
gia hoat tinh va dugc phat hién 1a c6 tri sb ICsy thadp hon 10uM, dic biét 1a thip hon
500nM, theo mdt trong sd cac thir nghiém sau:

Thtr nghiém enzym AxI kinaza

Kit biéu hién sang loc IMAP FP (Molecular Devices) dugc st dung dé phét hién
hoat tinh cta AxI in vitro. Cu thé 13, hdn hop cia co chit peptit dugc danh déu FITC
(ndng do cudi cing 1a 400nM; SFITC-KKKKEEIYFFFG-NH,, Seq ID No. 01) va Axl

kinaza tai t6 hop (ndng do cubi cing 1a 30nM; Proginase) dugc 1 truéc voi hop chét c6
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cong thire (I) & ndng do thich hop. Kich hoat phan ng bang cich bd sung ATP
(Adenosin-5'-triphosphat, Sigma Aldrich) dén ndng dd cudi cing 1a 22pM. Ngoai trir
protein va co chét, cic diéu kién hé dém cia phan ung la 20mM HEPES (axit 2-(4-(2-
Hydroxyetyl)-1-piperazin)-etansulfonic) pH 8,0, ImM DTT (Dithiothreitol), 10mM
MgCl, va 0,01 % Brij35 (tir Sigma Aldrich). Sau khi 0 1 gio, dimng phan tng bang cach
bd sung dung dich dém lién két IMAP, chira céac hat nano kim loai héa tri (III) kich ¢&
16n, ma lién két véi co chit huynh quang dugc phosphoryl héa. Qua trinh nay lam giam
tbc do quay cua co chét lién két lam tdng tin hi¢u phan cuc ctia n6. Cudi cing, tin hiéu
phin cyc huynh quang dugc xac dinh biang cach sir dung thiét bi EnVision

Multilabelreader 2104 (Perkin Elmer).
Thir nghiém lién két Axl

‘Nguyén ly cta thtr nghiém nay 1a dya trén sy lién két va thay thé cua chét danh
dau Alexa Fluor 647 v6i kinaza quan tAm. Su lién két ciia chdt danh d4u nay véi kinaza
nay dugc phat hién bang cach st dung khang thé khang tag dugc danh ddu EU. Sy lién
két dong thoi ctia chat danh ddu va khang thé véi kinaza tao ra tin hiéu-FRET. Sy lién
két ctia chit e ché véi kinaza s& canh tranh dé lién két v6i chit danh diu nay, dan dén
lam giam tin hiéu FRET. Trudc tién, hop chét c6 cong thirc (I) dwoc pha lodng trong
20mM Hepes pH 8,0, ImM DTT, 10mM MgCl, va 0,01% Brij35. Tiép theo, Axl kinaza
(ndng d6 cudi cing 1a 5nM; Proginase), chit danh diu kinaza (ndng d6 cudi cing 1a
15nM; Invitrogen) va khéng thé LanthaScreen Eu-Anti-GST (ndng d6 cudi cung la 2nM;
Invitrogen) dugce tron v6i dung dich hop chit véi do pha loang thich hop trong 1 gio.
Tin hiéu FRET dugc dinh lugng béng cach st dung thiét bi EnVision Multilabelreader
2104 (Perkin Elmer).

Thir nghiém phosphoryl héa AxI té bao

Nguyén bao s¢i phdi than HEK293 dugc chuyén nhiém véi plasmit chira cDNA
clia Axl trong dia 96 giéng. Superfect (Qiagen) dugc st dung lam tac nhan chuyén
nhiém. Sy chuyén nhi€m ctia chi khung vecto dwgc sir dung lam mau déi ching am cia
su biéu hién Axl. Sau khi u qua dém, dich ndi té bao dugc thay thé b%lng moi trudng maoi.
Ngay hom sau, cic té bao biéu hién Axl nay dugc 1 v6i hop chét ¢6 cong thirc (I) trong 1
gio & ndng do thich hop. Té bao dugc phan giai bang dung dich dém va dich ly giai té

bao dugc st dung dé nghién ctru su biéu hién va phosphoryl héa Axl bang cach 1an lugt
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str dung cac khang thé H-124 (Santa Cruz) va AF2228 (R&D). K¥ thudt quy mo c& vira

duoc sir dung dé dinh lugng.

Bang 2 thé hién hoat tinh cta hop chét theo sang ché trong thir nghiém lién két
Axl va thit nghiém phosphoryl héa Axl t& bao. Mirc d9 trc ché dugc thé hién duéi dang
tri s6 ICsq voi thong s6 nhu sau: A = ICs thip hon 0,5uM; B = ICs, nim trong khoang tir
0,5uM dén 5,0uM; C =ICs 16n hon 5,0uM; — = khéng do dugc

Béang 2
Thu
Thit nghiém
. . nghiém phosp h of
Vidu Danh phép lien két yl hoa
Axl te
Axl \
bao
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
1 3-flo-phenyl]-1,5-dimetyl-pyrazol-3- B B
carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
) 3-flo-phenyl]-2-[4- B i
(triflometyl)phenyl]thiazol-4-
carboxamit
4-bromo-N-[4-[(6,7-dimetoxy-4-
3 quinolyl)oxy]-3-flo-phenyl]-1-metyl- B B
pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
4 3-flo-phenyl]-1-metyl-pyrazol-3- B B
carboxamit
1-tert-butyl-N-[4-[(6,7-dimetoxy-4-
5 quinolyl)oxy]-3-flo-phenyl]-5-metyl- A A
pyrazol-3-carboxamit
6 N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]- B )
3-flo-phenyl]thiazol-2-carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
8 3-flo-phenyl]-1-metyl-indazol-3- B -
carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
9 3-flo-phenyl]-5-metyl-isoxazol-3- B -
carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
10 3-flo-phenyl]-2-phenyl-thiazol-4- B B
carboxamit
13 N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]- B A
3-flo-phenyl]-1-propyl-pyrazol-3-
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Thtr
, nghiém
n;igg;l phosphor
Vi du Danh phap lien K& yl hoa
1en ket A
Axl _A&te
bao
carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
15 3-flo-phenyl]-1-(2,2,2- B A
trifloetoxymetyl)pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
16 3-flo-phenyl]-4-etoxy-1-(4- A A
flophenyl)pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
17 3-flo-phenyl]-1-(4-flophenyl)-4- A A
metoxy-pyrazol-3-carboxamit
4-(xyclopropylmetoxy)-N-[4-[(6,7-
18 dimetoxy-4-quinolyl)oxy]-3-flo- A A
phenyl]-1-(4-flophenyl)pyrazol-3-
carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
3-flo-phenyl]-4-(2-
19 dimetylaminoetoxy)-1-(4- A A
flophenyl)pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
3-flo-phenyl]-4-(2-

20 dimetylaminoetoxy)-1-(4- B B

flophenyl)pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
21 3-flo-phenyl]-1-(4-flophenyl)-4- A A
isopropoxy-pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-

22 3-flo-phenyl]-4-etoxy-1-(4-flo-2- A A
metyl-phenyl)pyrazol-3-carboxamit

1-(2-clo-4-flo-phenyl)-N-[4-[(6,7-

23 dimetoxy-4-quinolyl)oxy]-3-flo- A A

phenyl]-4-etoxy-pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-
24 quinolyl)oxy]phenyl]-4-etoxy-1-(4- A A
flophenyl)pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-

25 quinolyl)oxy]phenyl]-1-(4-flophenyl)- A A
4-isopropoxy-pyrazol-3-carboxamit
4-(xyclopropylmetoxy)-N-[4-[(6,7-

26 dimetoxy-4-quinolyl)oxy]phenyl]-1- A A
(4-flophenyl)pyrazol-3-carboxamit

27 N-[4-[(6,7-dimetoxy-4- A A
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Vidu

Danh phép

Thur
nghiém
lién két

Axl

Tht
nghiém
phosphor
yl hoa
Axl té
bao

quinolyl)oxy]phenyl]-4-etoxy-1-(4-
flo-2-metyl-phenyl)pyrazol-3-
carboxamit

28

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
3-metyl-phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit

29

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
3-metyl-phenyl]-1-(4-flophenyl)-4-
isopropoxy-pyrazol-3-carboxamit

30

4-(xyclopropylmetoxy)-N-[4-[(6,7-

dimetoxy-4-quinolyl)oxy]-3-metyl-

phenyl]-1-(4-flophenyl)pyrazol-3-
carboxamit

31

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
3-metyl-phenyl]-4-etoxy-1-(4-flo-2-
metyl-phenyl)pyrazol-3-carboxamit

32

N-[3-clo-4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit

33

N-[3-clo-4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-1-(4-flophenyl)-
4-isopropoxy-pyrazol-3-carboxamit

34

N-[3-clo-4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-4-
(xyclopropylmetoxy)-1-(4-
flophenyl)pyrazol-3-carboxamit

35

N-[3-clo-4-[(6,7-dimetoxy-4-
quinolyl)oxy]phenyl]-4-etoxy-1-(4-
flo-2-metyl-phenyl)pyrazol-3-
carboxamit

36

N-(4-((6,7-dimetoxyquinolin-4-
yl)oxy)-3-flophenyl)-4-(2-
(dimetylamino)etyl)-1-(4-flophenyl)-
1H-pyrazol-3-carboxamit

37

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-
3-flo-phenyl]-1-[2-(2-
dimetylaminoetyl)-4-flo-phenyl]-4-
etoxy-pyrazol-3-carboxamit

38

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-2-phenyl-
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Vidu

Danh phép

Thi
nghiém
lién két

Axl

Thu
nghiém
phosphor
yl héa
Axl té
bao

thiazol-4-carboxamit

39

4-bromo-N-[3-flo-4-[[ 6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]Joxy]phenyl]-1-metyl-
pyrazol-3-carboxamit

40

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolylJoxy]phenyl]-1-metyl-
pyrazol-3-carboxamit

41

1-tert-butyl-N-[3-flo-4-[[6-metoxy-7-
(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-5-metyl-
pyrazol-3-carboxamit

42

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1,5-dimetyl-
pyrazol-3-carboxamit

43

4-etoxy-N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-carboxamit

44

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-metoxy-pyrazol-3-carboxamit

45

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy|phenyl]-1-(4-flophenyl)-
4-isopropoxy-pyrazol-3-carboxamit

46

4-(xyclopropylmetoxy)-N-[3-flo-4-
[[6-metoxy-7-(3-morpholinopropoxy)-
4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

47

1-(2-clo-4-flo-phenyl)-4-etoxy-N-[3-
flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]pyrazol-3-
carboxamit

48

4-(2-dimetylaminoetoxy)-N-[3-flo-4-
[[6-metoxy-7-(3-morpholinopropoxy)-
4-quinolyl]oxy]phenyl]-1-(4-

t
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Vidu

Danh phap

Thr
nghiém
lién két

Axl

Thu
nghiém
phosphor
yl hoa
Axl té
bao

flophenyl)pyrazol-3-carboxamit

49

1-(2-bromo-4-flo-phenyl)-4-etoxy-N-
[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]joxy]phenyl]pyrazol-3-
carboxamit

50

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-(2-metoxyetoxy)pyrazol-3-
carboxamit

51

4-benzyloxy-N-[3-flo-4-[[6-metoxy-T7-
(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

52

N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-nitro-pyrazol-3-carboxamit

53

4-amino-N-[3-flo-4-[[6-metoxy-7-(3-
morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

54

N-[4-[[7-(3-aminopropoxy)-6-metoxy-
4-quinolyl]oxy]-3-flo-phenyl]-4-
etoxy-1-(4-flophenyl)pyrazol-3-

carboxamit

55

N-[4-[[7-(3-aminopropoxy)-6-metoxy-
4-quinolyl]oxy]-3-flo-phenyl]-4-
etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit

56

N-[4-[[7-(3-aminopropoxy)-6-metoxy-
4-quinolyl]oxy]-3-flo-phenyl]-5-
etoxy-2-(4-flophenyl)oxazol-4-
carboxamit

57

4-etoxy-N-[3-flo-4-[[6-metoxy-7-[3-

(4-metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-

metyl-phenyl)pyrazol-3-carboxamit

58

4-etoxy-N-[3-flo-4-[[6-metoxy-7-[3-
(4-metylpiperazin-1-yl)propoxy]-4-
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Vidu

Danh phép

Thir
nghiém
lién két

Axl

Thu
nghiém
phosphor
yl hda
Axl té
bao

quinolylJoxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

59

N-[3-flo-4-[[6-metoxy-7-[3-(4-
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-metoxy-pyrazol-3-carboxamit

60

1-(2-clo-4-flo-phenyl)-4-etoxy-N-[ 3-
flo-4-[[6-metoxy-7-[3-(4-
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]pyrazol-3-
carboxamit

61

4-(xyclopropylmetoxy)-N-[3-flo-4-
[[6-metoxy-7-[3-(4-metylpiperazin-1-
yl)propoxy]-4-quinolyl]oxy]phenyl]-
1-(4-flophenyl)pyrazol-3-carboxamit

62

N-[3-flo-4-[[6-metoxy-7-[3-(4-
metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-isopropoxy-pyrazol-3-carboxamit

63

5-etoxy-N-[3-flo-4-[[6-metoxy-7-[3-
(4-metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-2-(4-
ﬂpphenyl)oxazol-4-carboxamit

64

muodi 4-(xyclopropylmetoxy)-N-[3-
flo-4-[[6-metoxy-7-(3-piperazin-1-
ylpropoxy)-4-quinolyl]oxy]phenyl]-1-
(4-flophenyl)pyrazol-3-carboxamit
trifloaxetat

65

4-etoxy-N-[3-flo-4-[[6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

66

N-[3-flo-4-[[6-metoxy-7-(3-piperazin-

1-ylpropoxy)-4-quinolyl]oxy]phenyl]-

1-(4-flophenyl)-4-metoxy-pyrazol-3-
carboxamit

67

N-[3-flo-4-[[6-metoxy-7-(3-piperazin-

1-ylpropoxy)-4-quinolyl]oxy]phenyl]-

1-(4-flophenyl)-4-isopropoxy-pyrazol-
3-carboxamit

68

1-(2-clo-4-flo-phenyl)-4-etoxy-N-[3-
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Vi du

Danh phéap

Thr
nghiém
lién két

Axl

Thu
nghiém
phosphor
yl hoa
Ax] té
bao

flo-4-[[6-metoxy-7-(3-piperazin-1-
ylpropoxy)-4-
quinolyl]oxy]phenyl]|pyrazol-3-
carboxamit

69

4-etoxy-N-[3-flo-4-[[6-metoxy-7-(3-
piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-carboxamit

70

N-[3-flo-4-[[6-metoxy-7-(3-piperazin-
1-ylpropoxy)-4-quinolyl]oxy]phenyl]-
1-(4-flophenyl)-4-(2-
metoxyetoxy)pyrazol-3-carboxamit

71

N-[3-flo-4-[[6-metoxy-7-(3-piperazin-

1-ylpropoxy)-4-quinolyl]oxy]phenyl]-

1-(4-flophenyl)-4-[(1-metylpyrrolidin-
3-yl)metoxy]pyrazol-3-carboxamit

72

N-[3-flo-4-[[6-metoxy-7-(3-piperazin-
1-ylpropoxy)-4-quinolyl]oxy]phenyl]-
2-phenyl-thiazol-4-carboxamit

73

N-[3-flo-4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-metoxy-pyrazol-3-carboxamit

74

4-etoxy-N-[3-flo-4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-carboxamit

75

4-(xyclopropylmetoxy)-N-[3-flo-4-
[[6-metoxy-7-(4-piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

76

4-bromo-N-[3-flo-4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

77

N-[3-flo-4-[[6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-
4-[(4-flophenyl)metoxy]pyrazol-3-
carboxamit

78

1-tert-butyl-N-[3-flo-4-[[6-metoxy-7-
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Vidu

Danh phap

Tha
nghiém
lién két

Axl

Thtr
nghiém
phosphor
yl hoa
Axl té
bao

(4-piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-5-metyl-
pyrazol-3-carboxamit

80

N-[3-flo-4-[[ 6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyljoxy]phenyl]-5-metyl-2-
phenyl-oxazol-4-carboxamit

81

N-[3-flo-4-[[ 6-metoxy-7-(4-
piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-2-phenyl-
thiazol-4-carboxamit

82

4-etoxy-N-[4-[[7-[(1-etyl-4-
piperidyl)metoxy]-6-metoxy-4-
quinolyl]oxy]-3-flo-phenyl]-1-(4-flo-
2-metyl-phenyl)pyrazol-3-carboxamit

83

4-etoxy-N-[3-flo-4-[[ 7-[(1-isobutyl-4-
piperidyl)metoxy]-6-metoxy-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-
metyl-phenyl)pyrazol-3-carboxamit

84

N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-
2-pyridyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit

85

N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-
2-pyridyl]-4-etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit

86

1-(2-clo-4-flo-phenyl)-N-[5-[(6,7-
dimetoxy-4-quinolyl)oxy]-2-pyridyl]-
4-etoxy-pyrazol-3-carboxamit

87

N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-
2-pyridyl]-4-(2-dimetylaminoetyl)-1-
(4-flophenyl)pyrazol-3-carboxamit

&9

N-(5-((6,7-dimetoxyquinolin-4-
yloxy)pyridin-2-yl)-4-etoxy-1-(4-
metoxy-2-metylphenyl)-1H-pyrazol-3-
carboxamit

90

N-(4-((6,7-dimetoxyquinolin-4-
yl)oxy)-3-flophenyl)-4-etoxy-1-(3-
nitrophenyl)-1H-pyrazol-3-carboxamit

91

N-(4-((6,7-dimetoxyquinolin-4-
yl)oxy)-3-flophenyl)-4-etoxy-1-(4-

metoxy-2-metylphenyl)-1H-pyrazol-3-
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Vidu

Danh phéap

Thtr
nghiém
lién két

Ax]

Thu
nghiém
phosphor
yl hoa
Ax] té
bao

carboxamit

92

N-(5-((6,7-dimetoxyquinolin-4-
yl)oxy)pyridin-2-yl)-4-etoxy-1-(3-
nitrophenyl)-1H-pyrazol-3-carboxamit

94

N-(4-((6,7-dimetoxyquinolin-4-
yl)oxy)-2-metoxyphenyl)-4-etoxy-1-
(4-flo-2-metylphenyl)-1H-pyrazol-3-

carboxamit

95

N-(4-((6,7-dimetoxyquinolin-4-
yl)oxy)-2-metylphenyl)-4-etoxy-1-(4-
flo-2-metylphenyl)-1H-pyrazol-3-
carboxamit

96

N-(4-((6,7-dimetoxyquinolin-4-
yl)oxy)-3-flophenyl)-4-etoxy-1-(4-flo-
3-metoxyphenyl)-1H-pyrazol-3-
carboxamit

97

N-(5-((6,7-dimetoxyquinolin-4-
yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-flo-
3-metoxyphenyl)-1H-pyrazol-3-
carboxamit

98

N-(5-((6,7-dimetoxyquinolin-4-
yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-
nitrophenyl)-1H-pyrazol-3-carboxamit

99

1-(4-aminophenyl)-N-(5-((6,7-
dimetoxyquinolin-4-yl)oxy)pyridin-2-
yl)-4-etoxy-1H-pyrazol-3-carboxamit

100

N-(5-((6-metoxy-7-(piperidin-4-
ylmetoxy)quinolin-4-yl)oxy)pyridin-
2-yl)-4-(2-metoxyphenyl)thiazol-2-
carboxamit

101

N-(5-((6-metoxy-7-(piperidin-4-
ylmetoxy)quinolin-4-yl)oxy)pyridin-
2-yl)-4-phenylthiazol-2-carboxamit

102

4-bromo-N-(5-((6-metoxy-7-
(piperidin-4-ylmetoxy)quinolin-4-
yl)oxy)pyridin-2-yl)thiazol-2-
carboxamit

103

N-(4-((6,7-dimetoxyquinolin-4-
yl)oxy)-2-metoxyphenyl)-4-etoxy-1-
(4-flo-2-metylphenyl)-1H-pyrazol-3-

carboxamit
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Thur
\ nghiém
rl;lhlf phosphor
Vidu Danh phéap nghiem yl héa
i lién ket £
Axl Axl te
bao
N-(5-((6,7-dimetoxyquinolin-4-
104 yDoxy)pyridin-2-yl)-4-etoxy-1-(4-flo- A A
2-hydroxyphenyl)-1H-pyrazol-3-
carboxamit
N-(4-((6,7-dimetoxyquinolin-4-
yDoxy)-3-flophenyl)-4-etoxy-1-
105 (pyridin-3-yl)-1H-pyrazol-3- A A
carboxamit
N-(4-((6,7-dimetoxyquinolin-4-
106 yl)oxy)-3-flophenyl)-4-etoxy-1'- A )
metyl-1'H-[1,3'-bipyrazol]-3-
carboxamit
N-(4-((6,7-dimetoxyquinolin-4-
Refl yD)oxy)-3-flophenyl)-1-phenyl-5- >10uM -
(triflometyl)-1H-pyrazol-4-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-
Ref2 yDoxy)-3-flophenyl)-5- >10uM -
phenylisoxazol-3-carboxamit
N-(4-((6,7-dimetoxyquinolin-4- i
Ref3 yD)oxy)phenyl)furan-2-carboxamit ~10uM
N-(4-((6,7-dimetoxyquinolin-4- i
Ref4 yDoxy)phenyl)thiophen-3-carboxamit 70420M
N-(4-((6,7-dimetoxyquinolin-4- i
Ref3 yl)oxy)phenyl)isonicotinamit >10pM
N-(4-((6,7-dimetoxyquinolin-4- )
Ref6 yDoxy)phenyl)thiophen-2-carboxamit 8293nM
Ref7 N-(4-((6,7-dimetoxyquinolin-4- 9302nM )

yl)oxy)phenyl)picolinamit

Nguén vi du tham khao Refl dén Ref7

Refl: Vi du 20 trang 106/107 ciia BPon W02008035209A2 (D01 trong ESR)

Ref2: Vi du 21 trang 106/107 ctia Pon WO2008035209A2

Ref3: Hop chat 64, Vi du 53 trang 47 ciia Pon EP0860433A1 (D02 trong ESR)

Ref4: Hop chét 65, Vi du 54 traljg 47 cia Don EP0860433A1

Ref5: Hop chét 71, Vi du 60 trang 49 cua Pon EP0860433A1

Ref6: Hop chét 72, Vi du 61 trang 49 cua Pon EP0860433A1
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Ref7: Hop chéat 77, Vi du 61 trang 50 cia Pon EP0860433A1

Béng 2 cho thdy rd rang 1a tét ci cac vi du tham khao (Refl - Ref7) thé hién dit
liéu thir nghiém lién két Ax1 yéu hon, nim trong khoang tr 10pM va hon 10uM. Nguoc
lai v6i bay vi du tham khéo nay, cac hop chét theo sang ché ¢6 hiéu quéa hon trung binh

tir 10 dén 100 1an trong thir nghiém lién két Axl.

Duong nhu 1a kiéu thé va vi tri cta cac di nguyén tr va ddc biét 1a vi tri cua
nguyén tir nito & nhom thé D 1a quan trong d& hop chét theo sang ché c6 hoat tinh manh
hon. Khi so sanh hgp chat 21 trong cong bd s6 W0O2008035209A2 v&i hop chét theo vi
du 9 cia sang ché, ca hai hop chét tuong tu nhau mot cach rd rét. Tuy nhién, hop chét 21
theo tai 1iéu WO2008035209A2 thé hién tri s6 kém 1a 16n hon 10pM trong khi hop chét
theo vi du 9 ctia sang ché thé hién tri s6 3,389uM trong thir nghiém lién két Axl.

C6 thé két luan ring vi tri cia cac di nguyén titr va nhém thé phenyl trén vong
isoxazol (vong D) 1a khong thich hop so véi hop chét theo vi du 9 cua sang ché. Do d6
quan trong 13 nguyén t& nito c6 mit trén nhom thé D & vi tri lién k& véi nguyén tu
cacbon ma dugc gin v6i nhém amit. Do do, gbc isoxazol dudi dang nhém thé D nén
duoc lién két v6i nhom amit thdng qua nguyén ti 3-yl-cabon thay vi nguyén tir 4-yl-
cacbon hodc 5-yl-cacbon nhu dugc thé hién & hop chit 21 theo tai liéu
W02008035209A2. Tur Vi du 80 (tri s6 thir nghiém lién két Axl 1a 0,184pM) theo sang
ché, tiép theo 1a nhém oxazol 1am nhém thé D nén duge lién két véi nhom amit thong

qua nguyén tir 2-yl-cacbon hogc 4-yl-cacbon thay vi nguyén tu 5-yl-cacbon.

Két luan tuong ty c6 thd dugc suy ra khi so sanh hop chit 20 theo tai liéu
W02008035209A2 vé6i hop chit theo vi du 17 clia sang ché ma ciing rt tvong tu nhau
va chi khac nhau & kiéu thé cta nhém thé D. Hop chét theo vi du 17 cua sang ché, trong
d6 gbc pyrazol duge lién két v6i nhoém amit thong qua nguyén tir 3-yl-cacbon c6 tri sb
ICs, bang 0,172puM trong thir nghiém lién két AxI, trong khi d6 hop chét 20 theo tai liéu
WO02008035209A2, trong d6 gbc pyrazol duge lién két véi nhém amit thong qua nguyén
ttr 4-yl-cacbon c6 tri s6 ICs, 16n hon >10pM, hoat tinh e ché/lien két thép hon nhiéu

trong thir nghiém lién két Axl.

Do d6, c6 thé két luan réng cac hop chit dugc boc 10 trong tai li€u
W02008035209A2 ma rét gidng véi cic hgp chét theo sang chéco kidu thé khong thich

hop, dic biét lién quan dén nhém thé D va do d6 cac hop chit nay c¢6 hoat tinh va hiéu
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luc thap hon khi str dung 1am thubc khang ung thu dé diéu tri cac réi loan do thu thé

tyrosin kinaza Axl gy ra nhu dugc chimg minh bai thir nghiém lién két AxI.

Lién quan dén cac hop chit 64, 65, 71, 72 va 77 dugc bdc 1§ trong tai li€u
EP0860433A1, dugc vién dan 1a tai liéu D02 trong Bao céo tra cou cia Co quan sang
ché chau Au, c6 thé két luan ré’mg tAt ca céc hop chét nay déu khong c6 hi¢u lyc trong thir
nghiém lién két AxI, do chiing c6 tri s6 IC50 bing khoang 10uM va cao hon, ¢6 hidu luc
thép hon tir 10 dén 100 1an so véi cac hop chét theo sang ché. Do céc hop chét 64, 65,
71, 72 va 77 nhu dugc boc 10 trong tai ligu EP0860433A1 khéc biét vGi cac hop chét
theo sang ché cha yéu & nhom thé D, nén c6 thé két luan ring cac nhom thé furan,
thiophen va pyridin khi duge st dung 1am vong D 1a cac nhom thé khéng thich hop dé
thu dugc cac chit tc ché thu thé tyrosin kinaza Ax1 ¢ hiu luc cao. Do d6, quan trong la
nhém thé D 14 vong heteroxyclic ¢6 5 canh thay vi vong heteroxyclic ¢6 6 canh va quan
trong hon nita 1a nhém thé D chira it nhét 1 nguyén tir nito va con tét hon nira 1a chira hai

nguyén tu nito.

Tuy nhién, lién quan dén cac hop chit 64, 65, 71, 72 va 77 tuong tu nhét dugc boc
16 trong tai liéu EP0860433A1, c6 thé néi rang cac hop chét nay khong c¢6 kidu thé dung,
ddc biét 1a & nhom thé D va céc hop chéit theo sang ché c6 hiéu luc manh hon nhiéu nhu

dugc chimg minh boidi liéu ciia thir nghiém lién két Axl.

Do d6, céac hop chét theo sang ché 14 wu viét hon so véi cac hop chit dugc boc 16

trong tai licu EP0860433A1 va WO2008035209A2.

WO02007146824A2 duoc vién dan 1a tai lidu ddi ching D03 trong Béo céo tra cru
clia co quan sang ché chau Au (ESR). Tai liéu D03 khong d& cap dén hop chit 1am mét
tinh mé&i bat ky d6i voi sang ché va tham chi khéng dé cap dén hop chit c6 cong thirc
céu tao twong tu bat ky. Tai lieu WO2007146824A2 khong dé cap dén hop chét nao c6
nhém thé D 1a di vong 5 canh chta nito do d6 cac hgp chit theo tai liéu
WO02007146824A2 duge xem la it lién quan dén hop chit theo sang ché. Tham chi cac
hop chat 134, 172, 175, 176, 177, 178, 195 hodc 196 dugc boc 10 trong tai li¢u
W02007146824A2 twong tw khong dan ké véi cac hop chét theo sang ché.

Hon thé‘nfxa, c4c tac gia sang ché da quan sat dwoc ring cac hop chét quinolin ma
khéng chira gbc D duge thé nhom carboxy theo sang ché thé hién hoat tinh rit yéu hoic

khong c6 hoat tinh trong thir nghiém lién két Axl (Bang 3). Nho viée dua vao gbc D
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duoc thé nhém carboxy nhu dd dugc md ta theo sang ché da tao ra cac chét Gc ché Axl
kinaza c6 hiéu luc rit manh. Diéu nay nhan manh thém tam quan trong cia géc D duoc

thé nhém carboxy theo sang ché dé thu dugc cac chit e ché Axl kinaza c6 hidu luc

manh
Bang 3
Danh phép Cong thirc cdu tao Thtr nghiém lién két Axl
F NH,
4-((6,7- jg/
dimetoxyquinoli | ? > 100000M
n-4-yl)oxy)-3- © A
floanilin Cl) NP
NH,
4'((637' OQ/
dimetoxyquinoli o >10000nM
n-4-yl)oxy)anilin -~ N
~ ~
(0] N
NH,
4-((6,7- j@
dimetoxyquinoli 0
n-4-y1)oxy)-3- 0 Q >10000nM
metylanilin _
~o N

CIDQ/NHZ
3-clo-4-((6,7- 0

5-((6,7-
dimetoxyquinoli
n-4- >10000nM
yl)oxy)pyridin-
2-amin ~

dimetoxyquinoli (l) >10000nM
e X
n-4-yl)oxy)anilin B
O N
O

NH,
6T X
( NN

dimetoxyquinoli |
nty DD, o > 10000nM

metoxyanilin
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Danh phap Cong thirc ciu tao Thir nghiém lién két AxI

NH,
4-((6,7- /©/\
dimetoxyquinoli | Q > 10000nM
n-4-yl)oxy)-2- © N "
metylanilin o NG

3-flo-4-((6-
metoxy-7-(3-

F
0]
morpholinoprop /Om 8503nM
oxy)quinolin-4-
)4 (};/\/\o N”

yl)oxy)anilin

tert-butyl 4-(((4- F NH,
(4-amino-2- j@

flophenoxy)-6- /om
metoxyquinolin- 7 > 10000nM

: o
yl)oxy)metyl)pip XOYN
eridin-1- 0
carboxylat

Hop chét theo vi du 22 clia sang ché da duoc danh gi4 trén mo hinh bénh ung thu

in vivo (m6 hinh bénh ung thu vii dung chd di cin):

Chudt BALB/c céi duge giy phét trién khéi u tir cac t& bao u va & chudt 4TI,
(duge cdy thang vao 16p md tht ba & vi chudt) duge chon cho nghién ctru nay. Can cu
theo thé tich khdi u, cac chudt dugc chia ngiu nhién thanh bén nhém & ngay nghién ctru
thtr 0. Chudt & mdi nhom duge didu tri bang chit din thudc lam d6i ching (PEG400:H,0
(70:30, tt/tt)), hop chét theo vi du 22 (32 hoic 106,5mg/kg) hodc Cisplatin (4 mg/kg).
Chét dan thudc dbi ching va hop chét theo vi du 22 dugc sir dung theo duong udng, hai
lin hang ngay (cach 12 gio) trong 15 ngay (Ngay 0 dén 14) véi lidu 1a SmL/kg. Cisplatin
duge st dung theo dudng tinh mach vao ngay 0, 7 va 14 véi lidu 1a 10mL/kg. Gitr
nguyén mo gan tir cac chudt duge diéu tri va khong dugc diéu tri, va gan tur chudt dugce
didu tri bang Cisplatin dugc bao quan trong dung dich formalin dugc dém trung tinh
10% va ngdm vao parafin. C4c phin gan duogc nhudm bing haematoxylin va eosin, va
x4c dinh sb lugng cac khdi u nhé. Hop chit theo Vi du 22 (lidu 106,5mg/kg) d4 lam giam
dang ké s6 lugng khéi u di cin & gan & mirc khoang 50% ma khong c6 tic dung phu bat
ky.
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YEU CAU BAO HOQ

1. Hop chat c6 cong thire (I):

trong do:
AlaC-R"Y N:
BlaC-R", N;

D la mot trong soO céc di vong sau:

R12 R12 R12 R12
\ 13 13 13 \
N ~ N
— I [ )\ N\ N —
N R14 N R14 N~ NRi4 N R4
R12 R1? 13 R12
/R13 N\ R \N R13
~N —
N?N N/N\R14 N™" Ngia N/N
13 R12
N\N/R N}N \N N\N/R13
— AL Oy
N R4 N \R14 \N/N N;N
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R'? 12
R13 R

S R13
—<\ I / i (S

N R14 , N/ R14 N/S

R12 R12
R13

@) R13
_<\ I _2/\0 _%’/

N R4 N)\ N _0 N\, N~R14

, R14 N N

Rl, R4, R38R R ddc 1ap voi nhau dugc chon tir —H, —F,
~CL, -Br, -1, -OH, -NH,, -NHR", -NR"R*, -OCH3, -OC,Hs, ~OC3H,
—OCH(CHj;),, -OC(CHj3);, —OC4Hy, —NO,, -CHO, -COCHj3;, -COC,Hs,
—0O-xyclo-C;Hs, —OCH,-xyclo-C3Hs, —O—C,Hy-xyclo-C;Hs, —OPh, —-COC;H,
—COCH(CHj3),, -COC(CH3;);, -COOH, -COOCHj3;, -COOC,Hs,
—-COO0C;H;, -COOCH(CHz;),, -COOC(CH3;);, -OOC—-CH;3;, ~-O0OC-C,Hs,
-00C-C;H;, -OOC—-CH(CHj3;),, -OOC—C(CH3);, —-NHCHj;, —-NHC,Hs,
—-NHC;3H7, -NHCH(CHjs),, -NHC(CHs)s, -N(CHs),, —N(C,Hs),, —N(C3Hy),,
—N[CH(CH;):]», —N[C(CH3)3],, —~OCF3, ~OC,Fs, —~CH,F,
-CHF,, —CF;, -CH,Cl, —-CH,Br, —-CH,I, —-CH,—CH,F, —CH,—CHF,,
—CH,~CF3, —CH,~CH,Cl, —CH,—CH,Br, —CH,-CH,I, xyclo-C;Hjs, —CH,-xyclo-C;Hs,
-CH;, -C,Hs, —C;H;, —CH(CHj3),, —C4Hy, —CH,—CH(CH3),,
—CH(CH;)-C,Hs, —C(CHs;);, —CsH;;, —CH(CH3)-CsH;, —CH,~CH(CH3)-C,Hs,
—CH(CH;)-CH(CHjs),, —C(CH3),—C,Hs, ~CHy—~C(CH3)3, —CH(C,Hs),,
—CHy,~CH(CH;),, —CeHy3, —C3H~CH(CH3),, ~C,H4~CH(CH3)-C,Hs,
—~CH(CH;)-C4Hy, —CH,—~CH(CH3)-C;H;, —CH(CH;)-CH,~CH(CHj),,
~CH(CH;)-CH(CH;)-C,Hs, —CH,~CH(CHs)~CH(CHs),, —CH,~C(CHy),—C,Hs,
—C(CH;),~-C;sH;, —~C(CH;),~CH(CH3),, —C,H4~C(CH3);, —CH(CH;)—C(CHs)s,
—CH=CH,, —CH,~-CH=CH,, —C(CH;)=CH,, -CH=CH-CH3, —C,H,—~CH=CH,,
—CH,-CH=CH—-CHj;, -CH=CH-C,H;, -CH,~C(CH;)=CH,,
—CH(CH;)-CH=CH, —CH=C(CHj;),, —C(CH;3)=CH~CHj;, -CH=CH-CH=CH,,
-C;H—CH=CH,, —C,H,—~CH=CH-CHj3;, —CH,~-CH=CH-C,H;,
~CH=CH-C;H;, -CH,-~CH=CH-CH=CH,, ~-CH=CH-CH=CH-CH3,
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—-CH=CH-CH,-CH=CH,, —C(CH;)=CH-CH=CH,, -CH=C(CH;)-CH=CH,,
-CH=CH-C(CH;)=CH,, —C,H,—C(CH;)=CH,, -CH,—~CH(CH;)-CH=CH,,
—CH(CH;)-CH,-CH=CH,, —CH,-CH=C(CH3),, -CH,~C(CH;)=CH-CHj,
~CH(CH;)-CH=CH—CH;, —-CH=CH-CH(CH3),, —~CH=C(CH;)~C,Hs,
~C(CH;)=CH-C,Hs, —C(CH;)=C(CHs),, —C(CH;),~CH=CH,,
~CH(CH3)-C(CH;)=CH,, —C(CH;)=CH-CH=CH,, —~CH=C(CH;)-CH=CH,,
—CH=CH—-C(CH;)=CH,, —C4H3—CH=CH,, —C;Hs~CH=CH-CHj,
-C,H,~CH=CH-C,H;, -CH,~CH=CH-C;H,;, -CH=CH-C4H,,
—C3H¢—C(CH;)=CH,, —C,H,~CH(CH;)-CH=CH,,
—CH,-CH(CH;)-CH,~CH=CH,, —CH(CH3)-C,H,~CH=CH,,
-C,H;~CH=C(CH3;),, -C,H4—~C(CH;3)=CH-CHj3, —-CH,~CH(CH;)-CH=CH-CH,,
—CH(CH;3)-CH,~CH=CH-CHj3;, —~CH,~CH=CH-CH(CH,),,
—CH,~-CH=C(CH;)-C,Hs, —CH,—C(CH;)=CH-C,Hs,
~CH(CH3)-CH=CH-C,H;, -CH=CH-CH,~CH(CHj3),,
~CH=CH-CH(CH3)-C,Hs, ~CH=C(CH;)~C;H;, —C(CH;)=CH-C;H.,
~CH,~CH(CH;3)~C(CH3)=CH,, —CH(CH;)-CH,~C(CH;)=CH,,
—CH(CH;5)-CH(CH;)-CH=CH,, —~CH,~C(CH3),~CH=CH,,
~C(CH;),~CH,~CH=CH,, —CH,~C(CH3)=C(CH3),, —-CH(CH;)~-CH=C(CH,),,
—C(CHj;),~CH=CH—-CHj3;, —CH(CHj3)-C(CH;3)=CH-CH3,
—~CH=C(CH;)-CH(CHj3),, —C(CH;)=CH-CH(CHj3),, —C(CH;)=C(CH;)-C,Hs,
~CH=CH-C(CHj3);, —C(CH3),~C(CH3)=CH,, —CH(C,H;)-C(CH;)=CH,,
~C(CH3)(C,Hs)-CH=CH,, —CH(CH;)-C(C,Hs5)=CH,, —~CH,~C(C;H,)=CH,,
~CH,~C(C,Hs5)=CH-CH;, —CH(C,H;)-CH=CH-CHj, —C(C4H,)=CH,,
~C(C;3H;)=CH-CH;, ~C(C,Hs)=CH-C,Hs, —C(C,H;)=C(CHj),,
~C[C(CH;)3]=CH,, ~C[CH(CH3)(C,Hs)]=CH,, —C[CH,~CH(CH;),]=CH,,
-C,H,~CH=CH-CH=CH,, -CH,~CH=CH-CH,—~CH=CH,,
-CH=CH-C,H;,~CH=CH,, —-CH,~CH=CH-CH=CH-CH3,,
—-CH=CH-CH,-CH=CH-CH;, -CH=CH-CH=CH-C,Hs,
—CH,-CH=CH-C(CH;)=CH,, —CH,—~CH=C(CHj3)-CH=CH,,
—CH,—C(CH;)=CH-CH=CH,, —-CH(CH;3)-CH=CH-CH=CH,,
—CH=CH-CH,—-C(CH3)=CH,, -CH=CH-CH(CH;)-CH=CH,,
—CH=C(CH;)-CH,-CH=CH,, —C(CH;)=CH-CH,—CH=CH,,
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—CH=CH-CH=C(CHj3),, -CH=CH-C(CH;)=CH-CHj,
—CH=C(CH,3)-CH=CH-CH;, —C(CH;)=CH-CH=CH-CHi,
—CH=C(CH;)-C(CH3)=CH,, —C(CH;)=CH-C(CH;)=CH,,
—C(CH3)=C(CH;)-CH=CH,, -CH=CH-CH=CH-CH=CH,, —~C=CH,
—C=C-CHj, —-CH,-C=CH, —C,H,~C=CH, —-CH,~C=C-CHj, —-C=C—C,H,
-C;H~C=CH, —-C,H,~C=C—CH,;, —CH,~C=C-C,Hs, -C=C-C;Hj,
—CH(CH;)-C=CH, —CH,-CH(CH;)-C=CH, —CH(CH;)-CH,~C=CH,
—CH(CH;)-C=C-CH,, —C,H;~C=CH, —C;HC=C—CH;, —C,H,~C=C—C,Hs,
—CH,~C=C—C3H;, -C=C-C4H,, —C,H,—~CH(CH;)-C=CH,
—CH,~CH(CH;)-CH,-C=CH, —CH(CH;)-C,H,—C=CH,
—CH,-CH(CH;)-C=C—CH;, —CH(CH;)-CH,~C=C—CHj,
—CH(CH3)-C=C—C,H;, —-CH,~C=C-CH(CHj3),, -C=C—CH(CH;)-C,H,
—~C=C—CH,-CH(CHj3),, -C=C—C(CH3);, —CH(C,Hs5)~-C=C—CHj,
—C(CH;),~C=C—CH;, —CH(C,H;)-CH,~C=CH, —CH,~CH(C,H;5)-C=CH,
—C(CH;),~CH,~C=CH, —CH,~C(CHj3),~C=CH, —CH(CH;)-CH(CH;)-C=CH,
—CH(C;H,)-C=CH, —C(CH;)(C,H;)-C=CH, —-C=C-C=CH,
—CH,-C=C—-C=CH, -C=C-C=C-CH,, —CH(C=CH),, —C,H,~C=C-C=CH,
—CH,~C=C—CH,-C=CH, -C=C-C,H,~C=CH, —CH,~C=C-C=C-CHj,
—C=C-CH,~C=C—CHj, —-C=C-C=C-C,Hs, -C=C—CH(CH;)-C=CH,
—CH(CH;)-C=C-C=CH, -CH(C=CH)-CH,~C=CH, —C(C=CH),~CHs,
—~CH,—~CH(C=CH),, —-CH(C=CH)-C=C-CHj3; ,R*, R* R’

R?va R’ doc 1ap v6i nhau dugce chon tur —ng,'—R”, —R*®,
—R¥ -0-R™, -R”, -O-R”, R, -O-R*®, R¥ —~0-RY, trong d6 cac nhém C,alkyl,
Cygalkenyl, C,alkynyl hodc Cygalkoxy dugc biéu thi béng R tuy y duogc thé mot hodc
nhiéu lan bang —OH, -F, —Cl, -Br, -I, —-O-R”", R”?, -R'*}, _COOH,
—COOCH;, -COOC,H;5, -COOC;H;, -COOCH(CH3),;, -COOC(CHy)s,
_(C=0)-NR'R", _SO,-NR'R"", —80,R'R!”, —.CR'R!"H, -NR'R"’:

hodc R? va/hoic R® doc lap vai nhau dugce chon tir ~O-R"8, ~O—CRPR™-R", -
O-CRPR™-CR™R7_R'®, —O-CR™R"-CR™R7-CR'R™*-R"*, —O—CR™R”*-CR"R""_
CR7R”_CRR¥_R", _O-CRPR™-CR7R"-CR"R"™*-CRPR*_CR}'R*?-R", -0
CRPR™-CR™R"-CR"R7*-CR™R¥-CR*'R*_CR¥R¥_R®,
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R” —R™ doc 1ap voi nhau 1a —H, —OH, -F, —Cl, -Br, -I, -R%’;

R" 1a-H, -OH, —F, —Cl, -Br, -I, -0-R¥ _R¥ —COOH,
~COOCH;3;, -COOC,Hs, -COOC;H;, -COOCH(CH3),, -COOC(CHs),,
~C=0)-NR"R", —SO,~NR"R", -80,-R"R", —-CR'R'H, -NR!*R"";

m=0,1,2;

R’ va RS, co thé giéng hodc khéc nhau, la -H, -OH, -F, —CIl, -Br, -I, -CN, —
NO,, -CH;, -C,Hs, —CsH;, —CH(CHj3),, —C4Hy, —CH,—CH(CH}s),, xyclo-C;Hs, —CH,-
xyclo-C;Hs, ~CH(CH;)-C,Hs, —C(CH3);, —CsH;;, —CH(CH;3)-C;3H;, ~CH,—~CH(CH;)—
CoHs, —CH(CH;)-CH(CHs),, —C(CH;),~C,Hs, —~CH,~C(CHs)s, —~CH(C,Hs),,
—C,H—CH(CH3),, —CeHys, —~C3He—CH(CH3),, —C,H4—CH(CH3)-C,Hs,
—CH(CH;)-C4Hy, -CH,—CH(CH;)-C;H;, —CH(CH;)-CH,~CH(CHj3),,
—CH(CH;)-CH(CH;)-C,Hs, —CH,—CH(CH;)-CH(CHj3;),, —CH,~C(CH3),~C,Hs,
—C(CH;),~C3H7, —-C(CH3),~CH(CHs),, —C,H4—C(CHs);, —CH(CH;)-C(CHy)s,
-CH=CH,, -CH,-CH=CH,, —-C(CH;)=CH,, -CH=CH-CH3, —-C,H,~CH=CH,,
—CH,-CH=CH-CH;, -CH=CH-C,Hs;, —CH,—C(CH3)=CHS,,
—CH(CH;)-CH=CH, —CH=C(CHj3;),, -C(CH;3;)=CH-CH;, -CH=CH-CH=CH,,
-C;H—CH=CH,, —C,H,—~CH=CH-CHj3;, —~CH,~CH=CH-C,Hs,
—-CH=CH-C;H;, -CH,~CH=CH-CH=CH,, -CH=CH-CH=CH-CH,,
—CH=CH-CH,-CH=CH,, —C(CH3)=CH-CH=CH,, -CH=C(CH3)-CH=CH,,
—CH=CH-C(CH;)=CH,, —C,H4—C(CH;3)=CH,, —CHZ—CH(CH3)—CH=CH2,
—CH(CH;3)-CH,—CH=CH,, —CH,-CH=C(CH3),, —CH,~C(CH;)=CH—CH,
—CH(CH;3)-CH=CH-CH;, -CH=CH-CH(CH};),, -CH=C(CH;)-C,Hs,
—C(CH;)=CH-C,Hs, —C(CH3)=C(CH3;),, —C(CHj3),—~CH=CH,,
—CH(CH;3)-C(CH3)=CH,, —C(CH;3)=CH-CH=CH,, -CH=C(CH;)-CH=CH,,
—~CH=CH-C(CH3)=CH,, —C4H;—CH=CH,, —C3H~CH=CH-CH;,
-C,H,~CH=CH-C,H;s, -CH,~CH=CH-C;H,;, —-CH=CH-CH,,
—C;H¢—C(CH;3)=CH,, —C,H;,—CH(CH;3)-CH=CH,,
—-CH,—CH(CH;)-CH,—CH=CH,, —CH(CH;)-C,H,~CH=CH,,
-C,H4~CH=C(CHj;),, -C,H4+—C(CH;)=CH-CHj;, —-CH,~CH(CH;)-CH=CH—-CH,
—CH(CH3)-CH,~CH=CH-CH3, —CH,-CH=CH-CH(CHj),,
—CH,-CH=C(CHj;)-C,H;, —CH,~C(CH;3)=CH-C,Hs,
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_CH(CH;)~CH=CH-C,H;, ~CH=CH-CH,~CH(CH),,
—CH=CH-CH(CHj;)-C,Hs, -CH=C(CH;)-C5sH;, —C(CH;)=CH-CsH3,
—CH,~CH(CH3)~C(CH;)=CH,, ~CH(CH;)-CH,~C(CH;)=CH,,
_CH(CH3)~CH(CH;)~CH=CH,, —CH,~C(CHj),— CH=CH,,
—C(CH,),~CH,~CH=CH,, ~CH,—~C(CH3)=C(CHs),, —~CH(CHy)-CH=C(CHj),,
—C(CHs),~CH=CH-CHj, —CH(CH;)-C(CH;)=CH-CHj,
_CH=C(CH3)~CH(CHs),, —~C(CH3)=CH—CH(CHj),, —C(CH;)=C(CH,)-C,H;,
_CH=CH-C(CHs)s, ~C(CHs),~C(CHy)=CH,, —CH(C,H;)~C(CHs)=CH,
—C(CH;)(CyHs)~CH=CH,, ~CH(CHs)~C(C,Hs)=CH,, ~CH,—C(C;H;)=CI,,
—CH,—C(C,H5)=CH-CH;, —-CH(C,H;)-CH=CH-CHj3, —C(C4Hy)=CH,,
—C(C;sH7)=CH-CHj3;, —C(C,Hs)=CH-C,Hs, —C(C,Hs)=C(CHjs),,
—C[C(CH;)3]=CH,, —C[CH(CH3)(C,Hs)]=CH,, —C[CH,~CH(CHj3),]=CH,,
-C,H,~CH=CH-CH=CH,, —CH,~CH=CH-CH,~-CH=CH,,
-CH=CH-C,H,—~CH=CH,, —CH,~-CH=CH-CH=CH-CH3;,
—CH=CH-CH,—CH=CH-CH;, —-CH=CH-CH=CH-C,Hj5,
_CH,~CH=CH-C(CH3)=CH,, ~CH,—CH=C(CH,)-CH=CH,,
—CH,—C(CH;)=CH-CH=CH,, —CH(CH3)—CH=CH—'—CH=CH2,
—~CH=CH-CH,-C(CH3)=CH,, -CH=CH-CH(CH;)-CH=CH,,
—CH=C(CHj3)-CH,—CH=CH,, —C(CH3)=CH—CH2—6H=CH2,
~CH=CH-CH=C(CHs),;, -CH=CH-C(CH;)=CH—CHj,
—CH=C(CH3;)-CH=CH-CHj3;, —C(CH;3)=CH-CH=CH-CHj3;,
_CH=C(CH;)~C(CH3)=CH,, ~C(CHs)=CH-C(CH;)=CH,,
—C(CHj;)=C(CH;)-CH=CH,, -CH=CH-CH=CH-CH=CH,, —C=CH,
-C=C-CH;, —-CH,-C=CH, -C,H;,~C=CH, —CH,-C=C-CH;, —-C=C-C,Hs;,
_C3H—C=CH, —C,H,~C=C—CHj, ~CH,—C=C—C,Hs, -C=C—C;H,,
_CH(CH3)-C=CH, —CH,~CH(CH;)-C=CH, —CH(CH;)-CH,~C=CH,
—CH(CH;)-C=C—CH;, —C4Hg—C=CH, —C;HsC=C-CH;, —C,H,~C=C-C,H;,
—CH,—C=C-C;H,;, —-C=C-C4H,, —C2H4—CH(CH3)—CECH,
—CH,-CH(CH3)-CH,—C=CH, —CH(CHj3)-C,H,—C=CH,
—CH,—CH(CH;)-C=C—-CHj;, —CH(CHj3)-CH,—C=C—-CH;,
—CH(CHj3)-C=C-C,H;, —CH,—C=C-CH(CH3),, ~-C=C—-CH(CH;)-C,Hj,
C=C—CH,~CH(CHs),, ~C=C~C(CHj)s, —CH(C,Hs)-C=C—CHj,
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~C(CH;),~C=C—CH;, —CH(C,H;)-CH,~C=CH, —CH,~CH(C,H;)-C=CH,
~C(CH;),-CH,~C=CH, —-CH,~C(CH3),~C=CH, ~CH(CH;)-CH(CH;)-C=CH,
_CH(C;H;)-C=CH, —C(CH;)(C,H;s)-C=CH, —-C=C—-C=CH,
~CH,~C=C-C=CH, —-C=C-C=C-CH;, -CH(C=CH),, —C,H,~C=C-C=CH,
~CH,~C=C-CH,~C=CH, —C=C-C,H,~C=CH, —~CH,~C=C-C=C—CHj,
~C=C-CH,~C=C-CHj, —C=C-C=C-C,H;, —-C=C—CH(CH;)-C=CH,
~CH(CH;)-C=C-C=CH, —CH(C=CH)-CH,~C=CH, —~C(C=CH),~CH,,
—CH,~CH(C=CH),, —CH(C=CH)-C=C-CHj;, ~O-R*:;

R’ R®, R vaR", c6 thé gibng hodc khac nhau, 1a —-H, —F, —Cl, -Br, -1, —CN,
-NO,, —-CH;, —-C,Hs, —C;H;, —CH(CHj3),, xyclo-C3Hs, —CH,-xyclo-C3Hs, —C4Hy, —
CH,-CH(CHj3),, —-CH(CH3)—C,Hs, —-C(CH3);, —CsH;y;, —CH(CH;)-C3H;, —CH,—
CH(CHj;)-C,H5, -CH(CH;)-CH(CHj;),, —C(CHj3),—C,Hs, —CH,~C(CHa)s, —
CH(CyHs)y, —CoHs~CH(CH3),, —CeHys, —~C3He—CH(CH3),, —C,H4—CH(CH3)-C,Hs,
—CH(CH;)-C4Hy, -CH,—CH(CH;)-C;H;, —CH(CH;3)-CH,—CH(CHs;),,
—CH(CH;)—-CH(CH;)-C,Hs, —CH,—CH(CH;)-CH(CH3),, —CH,—C(CH3;),—C,Hs,
—C(CH;),~C5H;, —C(CH;),~CH(CHs),, —C,Hy—C(CH;)3, —CH(CH3)-C(CHs)s,
—-CH=CH,, —-CH,-CH=CH,, -C(CH;)=CH,, -CH=CH-CHj3;, —-C,H;~CH=CH,,
—CH,—CH=CH-CHj;, -CH=CH-C,Hs;, —CH,—C(CH3)=CHy,,

—CH(CH;)-CH=CH, —CH=C(CHj;),, -C(CH3)=CH-CHj3, -CH=CH-CH=CH,,
-C;H~CH=CH,, —-C,H,—~CH=CH-CH3;, -CH,—CH=CH-C,Hj5,
—CH=CH-C;H;, -CH,—~CH=CH-CH=CH,, —-CH=CH-CH=CH-CHs,
—CH=CH-CH,—CH=CH,, —C(CH3)=CH—-CH=CH,, -CH=C(CH;)~CH=CH,,
—CH=CH-C(CH;)=CH,, —C,H4—C(CH3)=CH,, —CH,—-CH(CH;)-CH=CH,,
—CH(CH;)-CH,—CH=CH,, —CH,—CH=C(CH3),, —CH,—C(CH;3)=CH-CHjs,
—CH(CH;)-CH=CH-CH3;, -CH=CH-CH(CH3;),, —-CH=C(CH3)-C,Hs,
—C(CH;)=CH-C,Hs, —C(CH3)=C(CHj3),, —C(CHj3),—~CH=CH,,
—CH(CH;)-C(CH;3)=CH,, —C(CH;3)=CH-CH=CH,, —CH=C(CH;)-CH=CH,,
—CH=CH-C(CH;)=CH,, —C4Hs—CH=CH,, —C3H¢—CH=CH-CH3,
—-C,Hs~CH=CH-C,H;s, -CH,—~CH=CH-C;H,;, -CH=CH-C,H,,
—C;H¢—C(CH;)=CH,, —C,H4—CH(CH3)-CH=CH,,
—CH,—CH(CHj3)-CH,—CH=CH,, —CH(CHj;)-C,H;—CH=CH),,
-C,H4—CH=C(CH3;),, -C,H,~C(CH3)=CH-CHj3, -CH,—CH(CH3)-CH=CH-CH3;,
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~CH(CH;)-CH,~CH=CH-CHj;, ~CH,~CH=CH-CH(CH),,
~CH,~CH=C(CH3)-C,H;, ~CH,~C(CH;)=CH-C,Hs,
—CH(CH;)-CH=CH-C,Hs, ~CH=CH-CH,~CH(CH;),,
—CH=CH-CH(CH;)-C,Hs, —-CH=C(CH;)-C;H;, ~C(CH;)=CH-C;H,,
—CH,—-CH(CH3)-C(CH;)=CH,, —~CH(CH;)~CH,~C(CH;)=CH,,
—CH(CH;)-CH(CH;)-CH=CH,, ~CH,~C(CH3),~CH=CH,,
—C(CH;),—CH,~CH=CH,, —~CH,~C(CH;)=C(CHs),, ~CH(CH;)-CH=C(CH),,
—C(CH;),~CH=CH-CH,, —~CH(CH;)~C(CH;)=CH-CHj,
—CH=C(CH;)-CH(CH3),, —C(CH;)=CH-CH(CH3),, ~C(CH;)=C(CH;)-C,Hs,
—CH=CH-C(CH3);, —C(CH;),~C(CH3)=CH,, —~CH(C,Hs)-C(CH;)=CH,,
—C(CH;)(C,Hs)~-CH=CH,, —CH(CHg)—C(C2H5)=Cﬁ2, —CH,—C(C;H;)=CH,,
—CH,-C(C,Hs5)=CH-CHj;, —CH(C,Hs5)-CH=CH-CH;, —C(C,H,)=CH,,
—C(C3Hy)=CH-CH3, —C(C,Hs)=CH-C,Hs, —C(C,Hs)=C(CHs),,
—C[C(CH;)3]=CH,, —C[CH(CH3)(C,Hs)]=CH,, —C[CH,-CH(CHj3),]=CH,,
~C,H,~CH=CH-CH=CH,, ~CH,~CH=CH-CH,~CH=CH,,
—~CH=CH-C,H,~CH=CH,, —~CH,~CH=CH-CH=CH-CHj,
~CH=CH-CH,~CH=CH-CHj, ~CH=CH-CH=CH-C,H,
—CH,~CH=CH-C(CH;)=CH,, ~CH,~CH=C(CH;)-CH=CH,,
—CH,—C(CH;)=CH-CH=CH,, —CH(CH;)-CH=CH-CH=CH,,
—~CH=CH-CH,~C(CH;)=CH,, ~CH=CH-CH(CH;)-CH=CH,,
~CH=C(CH;)-CH,~CH=CH,, —C(CH;)=CH-CH,~CH=CH,,
—CH=CH-CH=C(CHs),, -CH=CH-C(CH;)=CH-CH,,
—~CH=C(CH;)-CH=CH-CH3, —C(CH;)=CH-CH=CH-CHj,
~CH=C(CH3)-C(CH;)=CH,, —C(CH;)=CH-C(CH;)=CH,,
—C(CH;)=C(CH;)-CH=CH,, —-CH=CH-CH=CH-CH=CH,, —C=CH,
~C=C-CH;, ~CH,-C=CH, —C,H,~C=CH, —CH,~C=C—CH,, —~C=C-C,H;,
—C3H¢—C=CH, —C,H,~C=C—CH;, ~CH,~C=C—C,Hs, —-C=C—C;H,,
—CH(CH;)-C=CH, —CH,~CH(CH;)-C=CH, —CH(CH;)-CH,~C=CH,
—CH(CH;)-C=C-CH3, —C4Hg—C=CH, —C;H¢C=C~CHj;, —C,H,~C=C—C,H,
—CH,~C=C—C;H,, -C=C-C4Hy, ~C,H,~CH(CH;)-C=CH,
—CH,~CH(CH3)-CH,—C=CH, ~CH(CH;)-C,H,~C=CH,
—CH,~CH(CH3)-C=C—-CHj;, —CH(CH;)-CH,~C=C-CHs,
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—CH(CH;)-C=C-C,Hs, -CH,—C=C-CH(CH3;),, —C=C-CH(CH;)-C,Hs,
—C=C-CH,—-CH(CHj),, —-C=C-C(CHj);, —CH(C,H;)-C=C—CHjs,
—C(CH3),-C=C—CHj;, —CH(C,H;)-CH,—C=CH, —CH,-CH(C,H;)-C=CH,
—C(CH3;),~CH,—C=CH, —CH,-C(CHj3),—C=CH, —CH(CH;)-CH(CH;3)-C=CH,
—CH(C;H;)-C=CH, —C(CHj;)(C,H;)-C=CH, —C=C-C=CH,
~CH,—C=C-C=CH, —C=C-C=C-CH;, —CH(C=CH),, —C,H,~C=C-C=CH,
—CH,-C=C-CH,-C=CH, -C=C-C,H;,—C=CH, —-CH,-C=C-C=C—CHj,,
~C=C-CH,—C=C—-CH;, -C=C-C=C-C,H;, -C=C—-CH(CH;)-C=CH,
—CH(CH;)-C=C-C=CH, —CH(C=CH)-CH,~C=CH, —-C(C=CH),—CHj,
—CH,~CH(C=CH),, —~CH(C=CH)-C=C-CH;, -O-R”, -O-R"’, —O-R'""", trong d6
cac nhom Cy_galkyl, Cygalkenyl, C,salkynyl va Cygalkoxy tiy y duoc thé mot hodc nhiéu
lin bang —OH, —F, —Cl, -Br, -1, ;

R’1a-H, R

R 14 -R92, —CN, -R*, —R94, —OR94, phenyl, naphtalinyl, trong d6 cac nhom C,.
salkyl, C,salkenyl, C,¢alkynyl hodc C;.alkoxy duoc biéu thi béng R” tuy y dugc thé mot
hodc nhiéu 1an béng -OH, -F, -Cl, -Br, -, —O—R95, R%, .
—COOH, -COOCHj;, -COOC,Hs, -COOC;H;, -COOCH(CHj3),, “COOC(CHj3)s,
~(C=0)-NR'*R", -SO,~NR"R", -80,—R"R", -CR"R!’H, —-NR"R'”; va trong d6 hé
vong carboxyclic hogc heteroxyclic ¢6 ba d&n muoi hai canh, no hoic khong no duoc biéu

thi bing R"’ tly ¥ dugc thé mot hogc nhidu 1an bing —OH, —F, —Cl, —Br, —I, —R%;

R" dugc chon tir -H, ~OH, -F, —Cl, -Br, I, -NO,, —-CH,, —C,Hs, ~C;H,, —
CH(CH3),, —C4Hy, —~CH,—~CH(CHs;),, —-CH(CH;)—C,Hs, —C(CH;)3, —CsH;;, —CH(CH;)—
C;H;, —CH,~CH(CH;3)-C,Hs, -CH(CH;)-CH(CH3;),, —C(CH3;),—C,Hs,
—CH,~C(CHs);, —~CH(C,Hs),, ~C,H4~CH(CH3),, —C¢H,3, —C3He—CH(CHs),,
-C,H,~CH(CH;)-C,Hs, —CH(CH;)-C4H,y, -CH,~CH(CH;)-C;H5,
—CH(CH;)-CH,~CH(CHj3),, -CH(CH3)~CH(CH;)-C,Hs, —CH,—CH(CH;)-CH(CHj),,
—CH,~C(CHs),—C,Hs, —C(CH;),~C3H7, —~C(CH3),~CH(CHj3),, —~C,H,—C(CHs);,
~CH(CH3)-C(CH3);, -CH=CH,, —CH,—~CH=CH,, —C(CH;)=CH,, -CH=CH-CHj,
-C,H4~CH=CH,, -CH,~CH=CH-CH;, -CH=CH-C,H;, ~CH,~C(CH;)=CH,,
—CH(CH;)-CH=CH, —CH=C(CHj),, ~C(CH3)~CH—CH,, ~CH=CH-CH=CH,,
-C;H¢—CH=CH,, -C,H,~CH=CH-CH;, —~CH,~CH=CH-C,H;,
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-CH=CH-C;H;, -CH,—CH=CH-CH=CH,, -CH=CH-CH=CH-CH3,
_CH=CH-CH,~CH=CH,, —C(CH;)=CH-CH=CH,, ~CH=C(CH,)-CH=CH,,
—CH=CH-C(CH;)=CH,, —C,H;,~C(CH3)=CH,, —CH,~CH(CHj3)-CH=CH,,
—CH(CHj;3)-CH,-CH=CH,, -CH,—~CH=C(CH};),, -CH,~C(CH;3)=CH-CH3,
_CH(CH;)-CH=CH-CHj, ~CH=CH-CH(CHj),, —~CH=C(CH)-C,H,
_C(CH3)=CH-C,Hs, ~C(CH;)=C(CHj),, —C(CHs),—CH=CH,,
_CH(CH;3)~C(CH;)=CH,, ~C(CHs)~CH-CH=CH,, ~CH=C(CH;)-CH=CH,,
—CH=CH-C(CH;)=CH,, -C4,Hg—CH=CH,, —C;H¢~CH=CH-CH;,
-C,H,~CH=CH-C,H;5;, -CH,~CH=CH-C;H,;, -CH=CH-C,H,,
—C3Hg~C(CH3)=CH,, —C,H,~CH(CH;)-CH=CI1,,
_CH,~CH(CH;)-CH,~CH=CH,, —CH(CH,)-C,H,~CH=CH,,
-C,H;~CH=C(CH,),, -C,H4—C(CH;)=CH—CH3, -CH,—CH(CH;)-CH=CH-CHjs,
—CH(CH;3)-CH,-CH=CH~-CH;, —CH,~CH=CH-CH(CH3),,
—CH,-CH=C(CH;)-C,Hs, —CH,~C(CH;3)=CH-C,Hs,
—CH(CH;3)-CH=CH-C,H;s, -CH=CH-CH,—CH(CHs),,
—CH=CH-CH(CH;)-C,H;s, -CH=C(CH;)-Cs;H;, —-C(CH;)=CH-C;H,
_CH,~CH(CH3)~C(CH;)=CH,, —CH(CH;)-CH,~C(CH,)=CIL,
—CH(CH;)-CH(CH;)-CH=CH,, —CH,~C(CHj;),~CH=CH,,
—C(CH3),~CHy~CH=CH,, —CH,~C(CH3)=C(CHj),, ~CH(CH;)-CH=C(CHs),.
~C(CHj),-CH=CH-CHj, ~CH(CH3)-C(CHs)=CH-CHj,
—~CH=C(CH;)~CH(CH,),, ~C(CHs)=CH—CH(CHj),, —C(CH3)=C(CH;)-C,Hs,
~CH=CH-C(CH;)s, ~C(CHy),-C(CH,)~CH,, ~CH(C,Hs)-C(CH,)=CH,
~C(CH3)(C,Hs)~CH=CH,, —CH(CH;)~C(C,H;)=CH,, —CH,~C(C5H,)=CH,,
~CH,-C(C,H5)=CH-CH;, —-CH(C,H;)-CH=CH-CH;3, —C(C4Ho)=CH,,
—C(C3H7)=CH-CH3, —C(C,Hs)=CH-C,Hs, —C(C,H;)=C(CHs),,
—C[C(CH3);]=CH,, —C[CH(CH;)(C,Hs)]=CH,, —~C[CH,~CH(CHj3),]=CH,,
-C,H4~CH=CH-CH=CH,, -CH,~CH=CH-CH,-CH=CH,,
-CH=CH-C,H4~CH=CH,, —CH,~CH=CH-CH=CH-CHj,
~CH=CH-CH,-CH=CH-CH3;, -CH=CH-CH=CH-C,Hs,
—CH,—CH=CH-C(CH3)=CH,, —CHz—CH=C(CH3)—CH=CH2,
—CH,—C(CH;3)=CH-CH=CH,, —-CH(CH;)-CH=CH-CH=CH,,
—CH=CH-CH,—C(CH;)=CH,, -CH=CH-CH(CH;)-CH=CH,,
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—CH=C(CH;)-CH,~CH=CH,, —C(CH;)=CH-CH,~CH=CH,,
—~CH=CH-CH=C(CHj;),, -CH=CH-C(CH;)=CH-CH,
—~CH=C(CH;)-CH=CH-CH,, —C(CH;)=CH-CH=CH-CH,,
—~CH=C(CH3)-C(CH;)=CH,, —C(CH;)=CH-C(CH;)=CH,,
—C(CH;)=C(CH;)-CH=CH,, -CH=CH-CH=CH-CH=CH,, —~C=CH,
—C=C-CH;, —CH,-C=CH, —C,H,~C=CH, —CH,—C=C—-CH;, —C=C—C,H,
—C;H~C=CH, —-C,H,~C=C-CHj;, —-CH,—C=C-C,Hs;, —-C=C-C;H>,
—CH(CH;)-C=CH, —CH,—CH(CH;)-C=CH, —CH(CH;)-CH,~C=CH,
—CH(CH;)-C=C—CH;, —-C4;Hg—C=CH, —C;H~C=C-CH;, —C,H,~C=C—~C,Hs,
—CH,~C=C—C;H;, -C=C-C,H,, —C,H,—~CH(CH;)-C=CH,
—CH,~CH(CH;)-CH,~C=CH, —CH(CH,)-C,H,—~C=CH,
~CH,~CH(CH;)-C=C~CHj;, —CH(CH;)-CH,~C=C-CH,
—CH(CH,3)-C=C—C,H;, -CH,~C=C—CH(CH;),, -C=C—CH(CH;)-C,Hs,
—C=C—CH,-CH(CHj,),, -C=C—C(CH3);, —CH(C,H;)-C=C—CHj,
—C(CH;),~C=C—CH;, —CH(C,H5)-CH,—C=CH, —CH,—CH(C,H;5)-C=CH,
—C(CH3),~CH,~C=CH, —CH,~C(CH3),~C=CH, —CH(CH;)-CH(CH;)-C=CH,
—CH(C;3H;)-C=CH, —C(CH;)(C,Hs)-C=CH, —C=C-C=CH,
—CH,-C=C—-C=CH, —C=C-C=C-CH3, —CH(C=CH),, —C,H,~C=C—C=CH,
~CH,~C=C-CH,~C=CH, ~C=C-C,H,~C=CH, ~CH,~C=C-C=C-CHj,
—C=C-CH,-C=C—CH;, -C=C-C=C-C,H;, -C=C-CH(CH;)-C=CH,
—CH(CH;)-C=C—C=CH, —CH(C=CH)-CH,-C=CH, —C(C=CH),~CHs,
—CH,—CH(C=CH),, —-CH(C=CH)-C=C—~CHj, xyclo-C;Hs, -O-R’’, -R%®, -R¥;

néuR" vaR" 1a nhom alkenylen, R'> va R" ¢6 thé két hop dé tao ra vong thom
ngung tu cling véi véi cac nguyén tir ctia gbec D ma R'? va R® gén vao dé tao nhom hai
vong véi gbe D;

R 1a

(1) -H, -OH, -F, —Cl, -Br, -I, -NO,, —-CN, —NH,;

(i) R', R R'2 _O0-R'"2, RS, _0-R'® —R™ trong d6 cac nhém C,.
salkyl, C,alkenyl, C,¢alkynyl va C;_¢alkoxy dugc biéu thi b?mg R' va nhom ete duoc
biéu thi b%mg —R136 tuy y dugc thé mot hodc nhiéu 1an b%lng —OH, -F, -Cl, Br, -1, -
O-R'™, —R'®, -COOH, -COOCH;, -COOC,Hs, -COOC;Hj,
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—~COOCH(CHs),, -COOC(CH;);, «(C=0)-NR'"*R"7, -SO,-NR'R", -8O,—R"*R",
_CRYRH. _NR!R!":

(iii) —R'", trong d6 hé vong carboxyclic hodc heteroxyclic ¢6 ba dén mudi hai
canh, no hodc khong no dugc biéu thi béng —RI!B tuy y duogc thé mot hodc nhiu 14n béng
—F, -Cl, -Br, -1, -OH, -NO,, -NH,, -C,H,~N(CH3),, —CN, -CF;, =0, —R'6, R",
—Rl%, ~O-R'7 RS —R109, nhom carboxyclic hodc heteroxyclic ¢ ba dén tAm canh,
no hodc khong no, trong d6 cac nhom C;¢alkyl duoc biéu thi béng R0 Ci.salkenyl duogc
biéu thi béng R0 C,.¢alkynyl duogc biéu thi béng R'Y Ci.¢alkoxy duogc biéu thi béng -
O-R!'"7 tuy y duogc thé mot hodc nhiéu 1an bfmg —-OH, -F, —Cl, -Br, -1, -O-R'" _R!® _
COOH, -COOCHj;, -COOC,H;s, -COOC;H;, —COOCH(CHj3;),, -COOC(CH;)s,
~(C=0)-NR'R", —8O,-NR!R'7, 80, -R'R", _CR'R'"H, -NR'*R";

R"vaR", c6 thé gibng hogc khéc nhau, 1a —H, —R"'2, tiry ¥ duoc thé bing ~OH,
-F, —Cl, -Br, -I, -NH,, —CN;

hodc R'® vaR" ¢6 thé lién két véi nguyén tl nito dugc gin vao cac nhom nay dé tao
ra nhém heteroxyclic ¢6 tir nim dén tam canh, no hodc khong no dugc chon tir —R'*: ma
tuy y dugc thé mot hodc nhiéu 1an béng —OH, =0, -R! 16, —Rm,
—R”g, ~O-R'Y, —Rlzo, hodc h¢ vong carboxyclic hodc heteroxyclic ¢6 ba dén mudi hai
canh, no hodc khong no dugc chon tir R, trong 6 nhém C,alkyl dugc biéu thi béng
R”6, C,.¢alkenyl dugc biéu thi béng R C,¢alkynyl dugc biéu thi béng R'S tay y dugc
thé bang —OH, -R'%, hoic hé vong carboxyclic hodc heteroxyclic c6 ba dén muoi hai canh,

no hoc khong no dugc chon tir -R'*;

nhoém amino trong dé mét hodc hai nguyén tir hydro trén nhém amino nay tuy y
duoc thé béng —R'% , hodc hé vong carboxyclic hodc heteroxyclic ¢d ba dén muoi hai canh,
no hoidc khong no duoc chon tir —-R'**, va nhém Calkyl dugc biéu thi bang R'* tuy y
dugc thé bing —OH, —R'®, hogc hé vong carboxyclic hogc heteroxyclic c6 ba dén muoi hai

canh, no hodc khong no dugc chon tir —R'%.

hodc hé vong carboxyclic hodc heteroxyclic ¢6.ba dén mudi hai canh, no hoic
khong no dugc chon tir ~R127; tuy y duogce thé bé’mg —-OH, =0, —R128, —Rm, —RP
~O-RP', R"™ hoic hé vong carboxyclic hoic heteroxyclic c6 ba &&n mudi hai canh, no
hoic khdng no duge chon tir -R'%, trong d6 nhém C_galkyl duogc biéu thi béng R'2 C,.
salkenyl dugc biéu thi bang R'” va Cy.alkynyl dugc bidu thi bang R™° tiry ¥ duoc thé bang

-149-



23545

—OH, -R"* hodc hé vong carboxyclic hodc heteroxyclic ¢6 ba dén mudi hai canh, no hoic

khong no dugc chon tir -R™,

khi hé vong carboxyclic hodc heteroxyclic nay dugc thé bing cac nhom Cgalkyl,
hai nhom alkyl c6 thé lién két v6i nhau dé tao ra mach alkylen; va hé vong carboxyclic
hoic heteroxyclic nay c6 thé ngung tu vi hé vong carboxyclic hodc heteroxyclic ¢6 tir nim

dén bay canh, no hodc khong no khac d€ tao ra hé hai vong;

ng, RZO, R71, RSS’ R86, R89, R9O, R91’ R95’ R97, R104, R106, R107, RIIO, Rlll, R112’ R”G,
R'® R R R R RP!'vaR"™ doc 1ap v6inhau 1a —CH;, —H, —~CFs, —Ph, ~CH,—
Ph, —C,Hs, —C;Hj, ~CH(CHs),, —C4Hy, —~CH,~CH(CHs),, ~CH(CH3)—C,Hs —C(CHa)s,
~CsHyy, ~CH(CH;)-C3H;, ~CH,~CH(CH3)-C,H;, —CH(CH;)~CH(CH;),, —~C(CHs),—
CyHs, —-CH,—C(CHs);, ~CH(C,Hs),, ~Co,Hy—CH(CH;),, —C¢Hy3, —C3H—CH(CH3),, —
C,H,~CH(CH;)-C,Hs, —CH(CH;)-C4Hy, —CH,~CH(CH;)-C3H;, ~CH(CH;)-CH,—
CH(CHs),, ~CH(CH3)-CH(CH;)-C,Hs, —CH,~CH(CH;)~CH(CHs),, —~CH,~C(CH;),~
C,Hs, —C(CH;),—C3H;, —~C(CH3),~CH(CH3),, —C,H4—C(CH3);, -CH(CH;)-C(CHs)s;

R*' va R doc lap v6i nhau la —CRR®R*, —-CR¥®R*-CR¥R?*R?, _CR¥R*-
CRZR¥_CRYRZR%, —CR23R24—CR25R26—CR27R28—’CR29R30R22, _CRZBRX¥_CR¥R_
CRYRZE_CR¥R¥_CR}'R¥RZ, —CRPR*_CRZR¥_CRYRZ-CR¥R'_CR*'R?_
CR33R34R22;

R* —R* d¢c lap véi nhau 1a —H, —F, —Cl, =Br, -1, ~CHs, —~CF;, ~OCH;, —
OCF;, —C,Hs, —C;Hy;

R* va R” doc lap v6i nhau la ~O—CR¥R®R*, ~O-CR®R*_CR¥R¥*R%, —O-
CR23R24—CR25R26—CR27R28R22, —O—CR23R24—CR25R26—CR27R28—CR29R3ORZZ, _O-
CR23R24—CR25R26—CR27R28—CR29R3O—CR31R32R22, —O-CRERX_CR¥R¥_CRYRS_
CR29R3°—CR31R32—CR33R34R22;

R*, R, RY, R%, R', R™, R"? va R™* doc 18p v6i nhau 1a ~CRPR™-XH, —X—
CR22R23R24, —X—CR23R24—CR25R26R22, —CR23R24—X—CR25R26R22, _CR®R*_CR¥R¥_
XH, —X—CR23R24—CR25R26—CR27R28R22, -CR23R24—X—CR25R26—CR27R28R22,
_CR®R¥_CR¥R? —X-CRYRR%, —CR23R24—CR25R26—CR27R28—XH, _X_CRZ®R*_
CR25R26—CR27R28—CR29R3°R22, —CR23R24—X—CR25R26—CR27R2S—CR29R3°R22,
—CR23R24—CR25R26—X—CR27R28—CR29R30R22, _CRZBR¥*_CR¥R¥_CRYRX_x_
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CR¥R™RZ, —CRPR¥-CR¥R*-CRYRB_CRPR¥_XH, —X-CR®R*-CR>R-
CR7R®-CRPR*_CR'R¥RZ, ~CR®R**—X-CR¥*R*-CR”R®_CR®R*_CR’'R?R%,
_CRZR_CR¥R¥_X-CRYR®_CR¥R*-CR¥R32R2, _CRPR-CRPR®_CRYR®_X_
CRPR¥-CRY'R*RZ, —CR¥R*-CR¥R*-CR?RE-CR¥R¥_X_CR’'R?R?,
_CRZR_CR¥R¥_CRYR®_CR¥R*_CR¥R*_XH, —X-CR¥R*-CR¥R?_CRYR?_
CRPRY_CR¥'R2_CRPR*R?, _CR®R**-X-CR¥R*_CRYR®_CR¥RM_CR}R¥
CR¥R*R%, _CR®RY*-CR¥R*_X-CR?R®-CR®R*_CR*'R*2-_CRPR¥R%,
_CRPR_CR¥R¥_CRYR®_X-CR¥R*—CR}R*Z_CR¥R*R?, —CR¥R*_CR¥R?_
CRYR%E_CRPR¥-X—CR3'R*?-CRPR¥R%, —CR®R¥_CR¥R¥_CR¥R®_CR¥R*"_
CRY'R*-X-CRPR¥RZ, —CRZR¥_CRZR¥-CRYR®¥-CRPR*—CR¥RZ-CRPR*_XH:

Xla -O-, -CO—-, -0-CO-

R’ R*, R” va R" doc 1ap v6i nhau 1a —CR*R*'-YH, —-Y-CR¥R*R*,
—Y~CR40R41—CR42R43R39, —CR40R41—Y—CR42R43R39, —CR4OR41—CR42R43—YH,
—Y—CR40R4I—CR42R43—CR44R45R39, —CR4OR4I—Y—CR42R43—CR44R45R39, _CR4OR41_
CR42R43—Y—CR44R45R39, —CR40R4I—CR42R43—CR44R45—YH, _Y_CR4OR41_CR42R43_
CR44R45—CR46R47R39, _CR4OR41_Y_CR42R43 —CR44R45—CR46R47R39, _CR40R41__
CR42R43—Y—CR44R45—CR46R47R39, —CR40R41—CR42R43—CR44R45—Y—CR46R46R39,
—CR40R42—CR42R43—CR44R45—CR46R47—YH, _Y_CR4OR41_CR42R43 _CR44R45_CR46R47_
CR48R49R39, —CR4OR41—Y~—-CR42R43—CR44R45—CR46R47—CR48R49R39, _CR4OR41_
CR42R43_Y_CR44R45 -CR46R47—CR48R49R39, __CR40R41_CR42R43_CR44R45_Y_CR46R47_
CR48R49R39, —CR40R4I—CR42R43—CR44R45~CR46R47fY—CR48R49R39, _CR40R41_
CR42R43—CR44R45—CR46R47—CR48R49—YH, _Y_CR4OR41_CR42R43_CR44R45_CR46R47_
CR48R49_CR50R5 1R39, _CR40R41_Y__CR42R43_CR44R45_CR46R47_CR48R49_CR5ORS 1R39,
—CR4OR4I—CR42R43—Y—CR44R45-—CR46R47—CR48R49—CR50R51R39, __CR40R41__CR42R43__
CR44R45_Y__CR46R47_CR48R49_CR5 ORS 1R39, _CR4OR41_CR42R43_CR44R45_CR46R47_Y_
CR48R49_CR5 ORS 1R39, _CR40R4 1_CR42R43_CR44R45_CR46R47_CR48R49_Y_CR5ORS 1 R39,
_CR40R4 1_CR42R43_CR44R45_CR46R47_CR48R49_CR5ORS I—YH;

R* —R> déc l4p v6i nhau 1a —H, —CH;, —C,Hs, —C;Hy;
Y la -NR*?-CO-, -CO-NR**—;

R>*, R* vaR!® ddc 1ap véi nhau la:
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R, R, R™ va R'® doc 14p voi nhau la —~CR*R'R"7,
_CR58R59R60, _CR16R17_CR61R62R58’ _CR59R60_CR61R62R58, _CR59R60_CR16R17R58, _
CR]6R17_CR61R62_CR63R64R58’ _CR59R60_CR61R62__CR63R64R58’
_CR59R6O_CR16R17_CR63R64R58, _CR*R® _CR61R62_CR16R17R58’ _CRRV_CRSRO_
CR®R“_CRER#R, _CR¥R*_CRY'RZ_CRPR*_CR*RR,
_CR59R60_CR16R17_CR63R64_CR66R67R58, _CR59R60_CR61R62_CR16R17_CR65R66R58’
_CRPR®_CRY'R2_CRER#_CRRR®, —CR!*R"-CR*'RZ-CRER*_CRER_
CRYR®RS, _CR¥RY_CRYR2_CRE®R“_CRPR_CR'R®R®, _CRPR®_CR'R—
CR®R*-CRSR®_CRIRER, _CR59R6O_CR61R62_CR16R17_CR65R66_CR67R68R69,
—CRPR®_CRIRZ_CRER#_CRR-CRR®R®, _CR¥RP—CRC'RZ-CRPR—
CR®R®—CRIRR, _CRl6R17_CR61R62_CR63R64_CR65R66_CR67R68_CR69R70R58’
_CR¥R®_CR"R"_CRER*_CRPR®_CRRB_CRPRT'R, —_CR¥R®—CRO'R®2-
CRI6R17_CR65R66_CR67R68_CR69R70R58’ _CR¥R®_CRO'R2_CR®R%_CRR!"_
CRR®_CRORTR®, _CR59R60__CR61R62_CR63R64_CR65R66_CR16R17_CR69R70R58’
_CR59R60_CR61R62_CR63R64_CR65R66_CR67R68_CR16R17R58;

R>® —R"° doc 1ap v6i nhau 1a —H, -NH,, —-OH, —F, -Cl, -Br, -I, -R7', —O-
R, R, -O0-R”, R, -O-R"™, _R'®, _COOH, —-COOCHj3, -COOC,Hs,
—~COO0C;H;, -COOCH(CHj3),, -COOC(CH;);, (C=0)-NR'R"", -SO,~NR'*R",
~S0,-RR!7 _CR“R'H, _NR'R":

R'%® R" va R™ doc lap v6i nhau la ~CH=CH,, ~CH,~CH=CH,, -H,
~C(CH3)=CH,, -CH=CH-CH;, —C,H,~CH=CH,, —-CH,~CH=CH-CH;, —-CH=CH-
C,Hs, —CH,~C(CH3)=CH,, ~CH(CH;)-CH=CH, —CH=C(CHj;),, —~C(CH;)=CH-CHs,
~CH=CH-CH=CH,, —C3;H¢CH=CH,, —C,H,~CH=CH-CHj;, —~CH,~CH=CH-C,Hj,
~CH=CH-C;H,, ~CH,~CH=CH-CH=CH,, -CH=CH-CH=CH-CHj,
—~CH=CH-CH,-CH=CH,, —C(CH;)=CH-CH=CH,, -CH=C(CH;)-CH=CH,,
—~CH=CH-C(CH,)=CH,, —-C,H,~C(CH;)=CH,, —CH,~CH(CH;)~CH=CH,,
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—CH(CH;)-CH,~CH=CH,, ~CH,~CH=C(CHs),, ~CH,~C(CH;)=CH-CHj,
—CH(CH;)-CH=CH-CH;, —-CH=CH-CH(CH;),, ~CH=C(CH;)—C,Hs,
—C(CH;)=CH-C,Hs, —~C(CH;)=C(CHs),, ~C(CH;),~CH=CH,,
~CH(CH;)~C(CH;)=CH,, —C(CH;)=CH-CH=CH,, ~CH=C(CH;)-CH=CH,,
—CH=CH-C(CH;)=CH,, —~C,Hg—CH=CH,, —C;Hs~CH=CH-CHj,
—C,H~CH=CH-C,H;, ~CH,~CH=CH-C;H;, -CH=CH-C,H,,
~C3Hg~C(CH3)=CH,, ~C,H,~CH(CH;)-CH=CH,,
—CH,~CH(CH;)-CH,~CH=CH,, ~CH(CH;)-C,H,~CH=CH,,
—C,H,~CH=C(CH3),, ~C,H,~C(CH;)=CH-CH3, ~CH,~CH(CH;)-CH=CH-CH;,
—CH(CH;3)-CH,~CH=CH-CH3, —~CH,~CH=CH-CH(CHs),,
—CH,~CH=C(CH;)-C,Hs, ~CH,~C(CH3)=CH-C,Hs,
—CH(CH;3)-CH=CH-C,H;, -CH=CH-CH,~CH(CHs),,
~CH=CH-CH(CH;)-C,Hs, ~CH=C(CH;)-C;H;, —C(CH;)=CH-C;H,,
—CH,~CH(CH;3)-C(CH3)=CH,, —~CH(CH;)~CH,~C(CH,)=CH,,
—CH(CH;)-CH(CH;)-CH=CH,, —CH,~C(CHj;),~CH=CH,,
~C(CH;),~CH,~CH=CH,, —~CH,~C(CH;3)=C(CH;),, —CH(CH,)~CH=C(CHy),,
—C(CH;),~CH=CH-CH;, —~CH(CH;)-C(CH;)=CH-CH;,
—CH=C(CH;)-CH(CHj),, —-C(CH3)=CH-CH(CHj),, —C(CH;)=C(CH;,)-C,Hs,
—CH=CH-C(CHj);, —C(CH3),~C(CH;)=CH,, —~CH(C,H;)~C(CH;)=CH,,
—C(CH;)(C,Hs)-CH=CH,, —CH(CH3)~C(C,Hs)=CH,, ~CH,~C(C;H;)=CH,,
—CH,~C(C,Hs)=CH-CH;, —~CH(C,H;)~-CH=CH-CH;, —C(C,Hy)=CH,,
—C(C;H7)=CH~-CH3, —C(C,Hs)=CH-C,Hs, —C(C,Hs)=C(CHs),,
—C[C(CHj3)3]=CH,, —C[CH(CH3)(C,Hs)]=CH,, —C[CH,~CH(CH3),]=CH,,
_C,H~CH=CH-CH=CH,, —CH,~CH=CH—CH,~CH=CH,, ~CH=CH-C,H,—CH=C,,
—CH,~CH=CH-CH=CH-CH,, -CH=CH-CH,~CH=CH-CH;, -CH=CH-CH=CH-C,H;,
—CH,~CH=CH-C(CH;)=CH,, —~CH,~CH=C(CH;)-CH=CH,,
—CH,~C(CH;)=CH-CH=CH,, —~CH(CH;)-CH=CH-CH=CH,,
—CH=CH-CH,~C(CH;)=CH,, ~-CH=CH-CH(CH;)-CH=CH,,
—CH=C(CH;)-CH,~CH=CH,, —C(CH;)=CH-CH,-CH=CH,,
~CH=CH-CH=C(CH3),, -CH=CH-C(CH3)=CH-CHj;, ~CH=C(CH;)-CH=CH-CHs,
—C(CH;3)=CH-CH=CH-CH;, ~CH=C(CH;)~C(CH;)=CH,, —C(CH3)=CH—
C(CH3)=CH,, —~C(CH;)=C(CH;)-CH=CH,, ~CH=CH-CH=CH-CH=CHj;

-155-



23545

R'” R'" vaR™ doc 1ap v6i nhau 1a —H, -C=CH,
—C=C-CH,, —CH,-C=CH, —-C,H,~C=CH, -CH,~C=C—CH,;, —C=C-C,H;,
—C;H—C=CH, —C,H;~C=C—CH3, —CH,~C=C-C,Hs, -C=C—C;H,,
—CH(CH;)-C=CH, —CH,-CH(CH;)-C=CH, —CH(CH;)-CH,~C=CH,
—CH(CH;)-C=C-CH;, —C4Hg—C=CH, —C;HC=C—CH,, —C,H,~C=C-C,Hs,
—~CH,-C=C-C;H;, -C=C—C4H,, —C,H,~CH(CH;)-C=CH,
—CH,-CH(CH;)-CH,—C=CH, —CH(CH;)-C,H,~C=CH, —CH,~CH(CH;)-C=C-CHj,
—CH(CH;)-CH,~C=C—CH;, —CH(CH;)-C=C—C,H;, —-CH,—C=C—CH(CHj,),,
—C=C—CH(CH;)-C,Hs, -C=C—-CH,—CH(CHj;),, -C=C—C(CHjs);, -CH(C,H;)~C=C—CHj,
~C(CH;),-C=C-CHj, ~CH(C,Hs)-CH,~C=CH, —CH,~CH(C,Hs)-C=CH,
—C(CH;),~CH,~C=CH, —CH,-C(CH3),~C=CH, —-CH(CH;)-CH(CH;)-C=CH,
—CH(C3H,)-C=CH, —C(CH;)(C,Hs)-C=CH, —C=C-C=CH,
—~CH,~C=C-C=CH, —C=C-C=C-CH;, -CH(C=CH),, —C,H,~C=C-C=CH,
—CH,~C=C—CH,-C=CH, —C=C-C,H,~C=CH, —CH,~C=C—-C=C-CHj,
—C=C-CH,~C=C—CH;, -C=C—-C=C—C,Hs, —-C=C—-CH(CH,;)-C=CH,
—CH(CH;)-C=C-C=CH, —CH(C=CH)-CH,-C=CH, —-C(C=CH),~CHs,
—~CH,~CH(C=CH),, -CH(C=CH)-C=C—CHj;

115 p121 124 1 1 \ A 1A g X
Rm, R",R“, R, Rm, Rm, R 33, R 35, RB7yaR1® ddc lap véi nhau la:

N— —N = —
@ \__/ \_/" \NJN

> b 9

N— —N N=N —N
~ ) =) 1=, =<,

N
=N N= O]
) = <O <A
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va chit ddng phan dbi quang, ddng phén lap thé, hdn hop céc chét ddng phan dbi quang,
chit ddng khong ddi quang, hdn hop céc chit ddng khong dbi quang, hydrat, solvat, mudi

axit, chat ho bién, raxemat va mudi dugc dung cuia ching.

2. Hop chét theo diém 1, trong d6 gc D 12 mét trong sb cac di vong sau:
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va cdc nhom thé R'? — R twong tu nhu dugc dinh nghia trong cong thirc ().

3. Hop chit theo diém bit ky trong sb cac diém tir 1 dén 2, trong d6 R', R*, R’ va R°

duoc chon tir hydro hodc C, salkyl, t6t hon 1a hydro.

4. Hop chit theo diém bit ky trong s6 cac diém tir 1 dén 3, trong d6 hop chat nay c6

cong thure (la):

R12 R13
RY ==
R AL N s MNR
orv’
o NIB O
RS
R6

(Ia)
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5. Hop chét theo diém bét ky trong s cac diém tir 1 dén 4, trong d6 hop chét nay co
cong thure (Ib) hodc (Ic):

R13
R12
R1O llQQ —
N | \N/N‘RM
) R11O
R3 RS
R6
(Ib)
R13
R12
R10 Rg —
R’ N MN=R

R3

R* N

(Ic) .

6. Hop chét theo diém bit ky trong sb cac diém tir 1 dén 5, trong d6 R’ 1a nguyén tir
hydro.
7. Hop chét theo diém bt ky trong s cac diém tir 1 dén 6, trong d6 hop chét nay dugc
chon tir nhém bao gbém:

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1,5-dimetyl-pyrazol-3-
carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-2-[4-
(triflometyl)phenyl]thiazol-4-carboxamit
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4-bromo-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-metyl-pyrazol-3-
carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-metyl-pyrazol-3-carboxamit

1-tert-butyl-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-5-metyl-pyrazol-
3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]thiazol-2-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-2-metyl-thiazol-4-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-metyl-indazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-5-metyl-isoxazol-3-
carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-2-phenyl-thiazol-4-
carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-metyl-imidazol-2-
carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-metyl-imidazol-4-
carboxamit

N-[4- [(6,7-dimetoxy-4—quinoly1)0xy]-3-ﬂo-phenyl] -1-propyl-pyrazol-3-

carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-[3-(1-
piperidyl)propyl]pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-(2,2,2-

trifloetoxymetyl)pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-(4-flophenyl)-4-metoxy-
pyrazol-3-carboxamit

4-(xyclopropylmetoxy)-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-(2-dimetylaminoetoxy)-1-
(4-flophenyl)pyrazol-3-carboxamit :

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-(2-dimetylaminoetoxy)-1-
(4-flophenyl)pyrazol-3-carboxamit
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N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-(4-flophenyl)-4-
isopropoxy-pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit

1-(2-clo-4-flo-phenyl)-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-4-

etoxy-pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-4-etoxy-1-(4-flophenyl)pyrazol-3-

carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-1-(4-flophenyl)-4-isopropoxy-

pyrazol-3-carboxamit

4-(xyclopropylmetoxy)-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-1-(4-
flophenyl)pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]|phenyl]-4-etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-metyl-phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-metyl-phenyl]-1-(4-flophenyl)-4-
isopropoxy-pyrazol-3-carboxamit

4-(xyclopropylmetoxy)-N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-metyl-phenyl]-1-
(4-flophenyl)pyrazol-3-carboxamit

N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-metyl-phenyl]-4-etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit

N-[3-clo-4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-4-etoxy-1-(4-
flophenyl)pyrazol-3-carboxamit

N-[3-clo-4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-1-(4-flophenyl)-4-isopropoxy-

pyrazol-3-carboxamit

N-[3-clo-4-[(6,7-dimetoxy-4-quinolyl)oxy]phenyl]-4-(xyclopropylmetoxy)-1-(4-
flophenyl)pyrazol-3-carboxamit

-168-



23545

N-[3-clo-4-[(6,7-dimetoxy-4-quinolyl)oxy|phenyl]-4-etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit

N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-(2-(dimetylamino)etyl)-1-
(4-flophenyl)-1H-pyrazol-3-carboxamit
N-[4-[(6,7-dimetoxy-4-quinolyl)oxy]-3-flo-phenyl]-1-[2-(2-dimetylaminoetyl)-4-
flo-phenyl]-4-etoxy-pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]|phenyl]-2-
phenyl-thiazol-4-carboxamit
4-bromo-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-metyl-pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1-
metyl-pyrazol-3-carboxamit
1-tert-butyl-N-[3-flo-4-[[ 6-metoxy-7-(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-5-metyl-pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1,5-
dimetyl-pyrazol-3-carboxamit
4-etoxy-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-3-carboxamit
4-(xyclopropylmetoxy)-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit
1-(2-clo-4-flo-phenyl)-4-etoxy-N-[3-flo-4-[[ 6-metoxy-7-(3-morpholinopropoxy)-
4-quinolyl]oxy]phenyl]pyrazol-3-carboxamit
4-(2-dimetylaminoetoxy)-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1 -(4-ﬂophenyl)pyrazol-3-carbbxamit
1-(2-bromo-4-flo-phenyl)-4-etoxy-N-[3-flo-4-[[ 6-metoxy-7-(3-
morpholinopropoxy)-4-quinolyl]oxy]phenyl]|pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-(2-metoxyetoxy)pyrazol-3-carboxamit
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4-benzyloxy-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-nitro-pyrazol-3-carboxamit
4-amino-N-[3-flo-4-[[6-metoxy-7-(3-morpholinopropoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit
N-[4-[[7-(3-aminopropoxy)-6-metoxy-4-quinolyl]joxy]-3-flo-phenyl]-4-etoxy-1-
(4-flophenyl)pyrazol-3-carboxamit
N-[4-[[7-(3-aminopropoxy)-6-metoxy-4-quinolyl]oxy]-3-flo-phenyl]-4-etoxy-1-
(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit
N-[4-[[7-(3-aminopropoxy)-6-metoxy-4-quinolylJoxy]-3-flo-phenyl]-5-etoxy-2-
(4-flophenyl)oxazol-4-carboxamit
4-etoxy-N-[3-flo-4-[[6-metoxy-7-[3-(4-metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit
4-etoxy-N-[3-flo-4-[[6-metoxy-7-[3-(4-metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-[3 -(4-metylpiperaziﬁ- 1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-4-metoxy-pyrazol-3-carboxamit
1-(2-clo-4-flo-phenyl)-4-etoxy-N-[3 -ﬂ0-4-[[6l-metoxy-7- [3-(4-metylpiperazin-1-
yl)propoxy]-4-quinolyl]oxy]phenyl]|pyrazol-3-carboxamit
4-(xyclopropylmetoxy)-N-[3-flo-4-[[6-metoxy-7-[3-(4-metylpiperazin-1-
yl)propoxy]-4-quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit
N-[3-flo-4-[[6-metoxy-7-[3-(4-metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)-4-isopropoxy-pyrazol-3-carboxamit
5-etoxy-N-[3-flo-4-[[6-metoxy-7-[3-(4-metylpiperazin-1-yl)propoxy]-4-
quinolyl]oxy]phenyl]-2-(4-flophenyl)oxazol-4-carboxamit
mudi 4-(xyclopropylmetoxy)-N-[3 -flo-4-[[6-metoxy-7-(3-piperazin-1-ylpropoxy)-
4-quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit trifloaxetat
4-etoxy-N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-ylpropoxy)-4-
quinolyl]oxy]phenyl]-1 -(4-ﬂophenyl)pyrazol-3-carbéxamit
N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-ylpropoxy)-4-quinolyl]oxy]phenyl]-1-(4-

flophenyl)-4-metoxy-pyrazol-3-carboxamit
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N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-ylpropoxy)-4-quinolylJoxy]phenyl]-1-(4-
flophenyl)-4-isopropoxy-pyrazol-3-carboxamit

1-(2-clo-4-flo-phenyl)-4-etoxy-N-[3-flo-4-[[ 6-metoxy-7-(3-piperazin-1-
ylpropoxy)-4-quinolyl]oxy]phenyl]pyrazol-3-carboxamit

4-etoxy-N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-ylpropoxy)-4-
quinolyljoxy]phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit

N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-ylpropoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-(2-metoxyetoxy)pyrazol-3-carboxamit

N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-ylpropoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-[(1-metylpyrrolidin-3-yl)metoxy]pyrazol-3-carboxamit

N-[3-flo-4-[[6-metoxy-7-(3-piperazin-1-ylpropoxy)-4-quinolylJoxy|phenyl]-2-
phenyl-thiazol-4-carboxamit

N-[3 -ﬂo-4-[[6-metoxy-7-(4-piperidylmetoxy);4-quinolyl] oxy|phenyl]-1-(4-
flophenyl)-4-metoxy-pyrazol-3-carboxamit

4-etoxy-N-[3-flo-4-[ [6-metoxy-7-(4-piperidyimetoxy)-4-quinolyl] oxy|phenyl]-1-
(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit

4-(xyclopropylmetoxy)-N-[3-flo-4-[[ 6-metoxy-7-(4-piperidylmetoxy)-4-
quinolyl]oxy]phenyl]-1-(4-flophenyl)pyrazol-3-carboxamit

4-bromo-N-[3-flo-4-[[6-metoxy-7-(4-piperidylmetoxy)-4-quinolyl]oxy]|phenyl]-1-
(4-flophenyl)pyrazol-3-carboxamit ‘

N-[3-flo-4-[[6-metoxy-7-(4-piperidylmetoxy)-4-quinolyl]oxy]phenyl]-1-(4-
flophenyl)-4-[(4-flophenyl)metoxy]pyrazol-3-carboxamit

1-tert-butyl-N-[3-flo-4-[[ 6-metoxy-7-(4-piperidylmetoxy)-4-
quinolyljoxy]phenyl]-5-metyl-pyrazol-3-carboxamit

N-[3-flo-4-[[6-metoxy-7-(4-piperidylmetoxy)-4-quinolyl]oxy]phenyl]-4-nitro-1-
[3-(1-piperidyl)propyl]pyrazol-3-carboxamit

N-[3-flo-4-[[6-metoxy-7-(4-piperidylmetoxy)-4-quinolyl]oxy]phenyl]-5-metyl-2-
phenyl-oxazol-4-carboxamit

N-[3-flo-4-[[6-metoxy-7-(4-piperidylmetoxy)-4-quinolyl]oxy]phenyl]-2-phenyl-

thiazol-4-carboxamit
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4-etoxy-N-[4-[[7-[(1-etyl-4-piperidyl)metoxy]-6-metoxy-4-quinolyl]oxy]-3-flo-
phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit

4-etoxy-N-[3-flo-4-[[ 7-[(1-isobutyl-4-piperidyl)metoxy]-6-metoxy-4-
quinolyl]oxy]phenyl]-1-(4-flo-2-metyl-phenyl)pyrazol-3-carboxamit

N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-2-pyridyl]-4-etoxy-1-(4-flophenyl)pyrazol-
3-carboxamit
N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-2-pyridyl]-4-etoxy-1-(4-flo-2-metyl-
phenyl)pyrazol-3-carboxamit
1-(2-clo-4-flo-phenyl)-N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-2-pyridyl]-4-etoxy-
pyrazol-3-carboxamit ‘
N-[5-[(6,7-dimetoxy-4-quinolyl)oxy]-2-pyridyl]-4-(2-dimetylaminoetyl)-1-(4-
flophenyl)pyrazol-3-carboxamit
tert-butyl 4-(((4-((6-(4-etoxy-1-(4-flo-2-metylphenyl)-1H-pyrazol-3-
carboxamito)pyridin-3-yl)oxy)-6-metoxyquinolin-7-yl)oxy)metyl)piperidin- 1-carboxylat
N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-metoxy-2-
metylphenyl)-1H-pyrazol-3-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1-(3-nitrophenyl)-
1H-pyrazol-3-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1-(4-metoxy-2-
metylphenyl)-1H-pyrazol-3-carboxamit
N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(3-nitrophenyl)-
1H-pyrazol-3-carboxamit
1-(2-(benzyloxy)-4-flophenyl)-N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-
yl)-4-etoxy-1H-pyrazol-3-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-2-metoxyphenyl)-4-etoxy-1-(4-flo-2-
metylphenyl)-1H-pyrazol-3-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-2-metylphenyl)-4-etoxy-1-(4-flo-2-
metylphenyl)- 1H-pyrazol-3-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1-(4-flo-3-
metoxyphenyl)-1H-pyrazol-3-carboxamit
N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-flo-3-
metoxyphenyl)-1H-pyrazol-3-carboxamit
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N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-nitrophenyl)-
1H-pyrazol-3-carboxamit
1-(4-aminophenyl)-N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-
1H-pyrazol-3-carboxamit
N-(5-((6-metoxy-7-(piperidin-4-ylmetoxy)quinolin-4-yl)oxy)pyridin-2-yl)-4-(2-
metoxyphenyl)thiazol-2-carboxamit
N-(5 -((6-metoxy-7-(piperidin-4-y1metoxy)quinolin-4-yl)oxy)pyridin-2-yl)-4-
phenylthiazol-2-carboxamit
4-bromo-N-(5-((6-metoxy-7-(piperidin-4-ylmetoxy)quinolin-4-yl)oxy)pyridin-2-
yl)thiazol-2-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-2-metoxyphenyl)-4-etoxy-1-(4-flo-2-
metylphenyl)-1H-pyrazol-3-carboxamit
N-(5-((6,7-dimetoxyquinolin-4-yl)oxy)pyridin-2-yl)-4-etoxy-1-(4-flo-2-
hydroxyphenyl)-1H-pyrazol-3-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1-(pyridin-3-yl)-1H-
pyrazol-3-carboxamit
N-(4-((6,7-dimetoxyquinolin-4-yl)oxy)-3-flophenyl)-4-etoxy-1'-metyl-1'H-[1,3'-

bipyrazol]-3-carboxamit.

8. Duoc pham chira it nhat mot hop chét theo didm bét ky trong sb cac diém tir 1 dén 7

va it nhit mot chét mang, t4 dugc va/hoac chét pha lodng dugc dung.
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