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(R¥)m
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'
- {:EITJ 0
c6 hoat tinh trc ché Axl manh bang cach dua vao cau tric hai vong khac biét trong vong
cacbon no duoc dung hop véi vong pyridon, va cé thé 1a chat diéu tri dung cho bénh lién
quan dén AxI, vi du, bénh ung thu nhu bénh bach cau tiy cip tinh, khéi u hic td, ung thu
va, ung thu tuyén tuy, va khéi u than kinh dém, bénh than, bénh do hé thong mién dich, va
bénh do hé tuan hoan. Sang ché ciing dé xuat duoc pham chira hop chit néu trén.
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Linh vie k§ thuit dwoc dé cap

Séang ché d& cap dén hop chét c6 cong thirc chung (I):

(R

(R%)q

trong tit ca céc ky hiéu Ia nhu dugc xac dinh trong phdn mé ta, mudi, solvat cua
chiing, hoic N-oxit ctia ching (sau déy, ciing dwoc viét tit 13 hop chat theo sang ché).

Sang ché cling d& xuét duoc phim chira hop chit da néu.
Tinh trang ki thuit ciia siang ché

Axl (cling dugc biét dén 1a: UFO, ARK, Tyro7) 1a tirozin kinaza cta thy thé
thuéc ho TAM (Axl, Mer va Tyro3) dugc tich dong tir céc té bao khdi u. Gas6
(growth-arrest-specific protein 6 - protein ddc hiéu véi sy kim hdm sinh truéng 6) dugc
tach dong 1a gen dugc biéu hién dic hiéu tai thoi didm kim him sy sinh truéng cla té
bao duoc biét 1a phdi tir cho Axl. Ax duoc hoat héa bdi sy gén két ctia Gas6 truyén tin
hiéu qua viéc photphoryl hoa. Do tin hiéu hoat hoéa con dudng Erk1/2 hodc con dudng
PI3K/Akt, nén sy hoat hoa Axl duoc biét 1a lién quan dén cac tinh trang bénh Iy cua
ung thu, cac bénh do hé théng mién dich, bénh do hé tudn hoan, va bénh tuong tu
(tham khao, Tai liéu phi patent 1).

Cu thé 13, mdi lién hé gitta Ax1 va cac loai bénh ung thu khac nhau cling dugc
biét dén. Vi du, dugc biét ring viéc biéu hién AxI lién quan dén sy di cin va dy doan
bénh ung thu v (tham khao, Tai li¢u phi patent 2), va Axl lién quan dén cac tinh trang
bénh 1y cua bénh bach cau tay cip tinh (AML) (tham khéo tai liéu phi patent 3). Do
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do, xem xé€t cac hop chit ma (e ché su hoat héa Ax! hitu dung dé diéu tri cac loai bénh
ung thu khac nhau, bénh do hé théng mién dich, va bénh do hé tudn hoan.
Bing cach nay, tinh trang k§ thuét cta hop chat theo sang ché, hop chét c6

cong thirc chung (A):

(trong d6 A* 1a C-R'°4 va N; BA 1a C-R!4 va N; D* 1a céc di vong c6 cdong thirc

chung sau day, va cac cong thirc tuong tu.

R12A
\N R13A
Y
N RM4A \N/N\RMA

(trong d6 R'4, R*A, va R384 doc 14p 1a -H, -F, -Cl, -Br, -1, -OH, -NHz, -OCHs,
-0C, Hs, hoiic cac gbe tuong tu; R2A va R34 doc 1ap 1a -R¥ 84 hogc céc gbe tuong tu;
R5A va R6A ¢6 thé gibng nhau hoic khac nhau, va 1a -H, -F, -Cl, -Br, -1, -CN, -NOa,
-CH3, hodc cac gbe twong tu; R7A, R8A RIOA vaR'4 ¢o thé giéng nhau hoic khac
nhau, va 1a -H, -F, -Cl, -Br, -I, -CN, -NO2, -CH3, hodc céac gbc tuong tw; R°4 la -H
hoiic cac gbe tuong tu; R12A 1a -CN, phenyl, hogc céc gbe tuong tu; R'*4 1a -H, -F,
-Cl, -Br, -I, -CN, -NO2, -CH3, hoic cac gbc tuong tw; R'*4 1a -H, -F, -Cl, -Br, I,
-NO,, -CN, hoac céac géc twong tu (ma cac dinh nghia ctia cac nhom duoc trich dan))
dwoc biét dén 1a chét tc ché Axl (tham khao, Tai liéu phi patent 1).

Hon nita, hop chét c6 cong thirc chung (B):



GB
RicB R3B XB'F'JYO
R1bB / ,L | N\EB
R pB X IYB 6 o
RaB \WBR1aB

P (®)

(trong @6 EB va GB nguyén tt hydro doc 1ap, nhém alkyl C1-6 tiy y duge thé bang tir
1 dén 6 R1°B, nhém aryl C6-11 tiy y dugc thé biang tir 1 ¢én 6 R'® hodc céc nhém
twong tu; X® 14 N hosic C-R*B; YB 1a N hogc C-R!¥B; DB la-O-, -S-, -NH- hodc cic
gbc twong tw; WB 1a CH hoic N; R*B, RPB, R°B RIB R!aB RIcB RI4B y3 R*B
doc lap 1a nguyén tr hydro, -OR'1°B | hoic cic gdc tuong tu; R'?B 1a nguyén tir
halogen, -CN, hoic cac gbc twong tu; va R''°B [a nguyén tir hydro, nhom alkyl C1-6
thy v duoc thé bang tir 1 dén 6 R'2°® (ma céc dinh nghia cta cdc nhém dugce trich
dan)) dugc biét dén 1a chét e ché AxI (tham khao Tai liéu patent 2).

Mt khac, hop chit ¢6 mach quinolin va c6 cong thitc chung (C):

H,CO
=
HsCO N

duoc biét 14 c6 hoat tinh Gc ché ASK1, va 1a chit d& ngan ngira va/hoic diéu tri bénh
so cimg teo co mdt bén (ALS) (tham khao Tai liéu patent 3).
Hon nita, hop chét c6 cong thirc chung (D):
RP—XP—wWP—YP—R'® (D)

(trong d6 RP 1a
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o
\ZD

ReD_L_ f J

hodc tuong tu; TP 1a phenyl hodc tuong tu; 7P 12 N hoic CR'P; WP 1a phenyl dugc
thé hodc khong thay thé, heteroaryl chtra nito c6 6 canh duge thé hoic khéng duoc thé
hoic twong tw; X° 13 0, S, S(=0), hoic twong tu; Y 13 -NR*P C(=0)-(CR*PR*P), -

hodc tuong tu; R*P 13, nguyén tir hydro, nhoém alkyl, hodc tuong tu; va R'P 1a

RbD

2D QD ’K
J o

hodc tuong tu; 72P 13 O hodc CR**PR*?P; QD 1a chudi alkyl khdng no mdt phﬁn hoac
no ¢6 tir 1 dén 5 canh hoic twong tu; R'P 1a phenyl dugc thé thy ¥ hoic c6 thé dugc
dung hop v6i di vong co tir 5 dén 6 canh duoc thé tuy y; mdi R3P vaR*P doc lap 1a
nguyén tir hydro, nhém alkyl, nhém aryl, hodc twong tu; R**P khéng c6 mit
hoidc 14 nguyén tir hydro, nguyén tir halogen, hodc nguyén tir tuong tw (ma céc dinh
nghia clia cac nhém dugc trich dan)) duogc biét dén 1a chét tc ché c-Met (tham khao
Tai li€u patent 4).

Hon nita, hop chat ¢ cong thic chung (E):

R4E /LE_RSE
R1E R4E
X
(E)
RZE N/ RAE
R4E

(trong 6 R' &, R*® va R*E doc lap 1a H, F, CI, Br, I, CN, OR' °®, C1-C12 alkyl, hodc
tuong tu; LF 1a vong C3-CI2 cacbon, C6-C20 aryl, hodc tuong tu; R°F 1a
[C=YERPE ) LC(=YER! OERPE ) NR! P EC(=YF)R'*E, hodc twong ty; R'°F 1a H,
C1-C12 alkyl, vong C3-C12 cacbon, C2-C20 di vong, hodc tuong tw; R'*® 1a H,

C1-C6 alkyl, hodc tuong tu; va Y® 1a O hodc S (ma céc dinh nghia ctia cic nhém
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duoc trich dan)) duoc biét dén 14 chét ac ché c-Met (tham khao Tai liéu patent 5).

Tuy nhién, khong c6 bét ky tai liéu k¥ thudt ndo d& cap va d& xuit din xuét
quinolin 1am hop chit theo sang ché, c6 ciu tric hai vong trong d6 vong cacbon no
duoc dung hop véi vong pyridon, c6 cong thirc céu tao nhur sau.

(R%)pq

¢6 hoat tinh trc ché Axl dang ké.

Tai ligu k¥ thuat

Tai liéu patent

Tai liéu patent 1: W0O2012/028332

Tai liéu patent 2: W02013/074633

Tai liéu patent 3: WO2012/011548

Tai liéu patent 4: W0O2006/116713

Tai liéu patent 5: W0O2007/146824

Tai liéu phi patent

Tai li€u phi patent 1: Clinicai Science, Tép 122, trang 361-368, 2012
Tai lidu phi patent 2: Proceedings of national academy of sciences of the United States
of America, Vol. 107, No. 3, p. 1124-1129, 2010

Tai liéu phi patent 3: Blood, Vol. 121, p. 2064-2073, 2013
Bén chét k§ thuit ciia sing ché

Vi céac ly do néu trén, muyc dich chua sang ché 1a d& xuét hop chét c6 hoat tinh
{rc ché Axl, ma hitu dung dé diéu tri ung thu nhu AML, va dé xuét hop chét lam duoc
phdm ma lam gidm tac dung phu.

Dé giai quyét van d€ néu trén, cac tic gia clia sang che da nghién ctru chuyén
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sau dé phat hién ra hop chit trc ché manh Axl. Két qua 13, ngac nhién 13, cac tac gia da
phét hién ra ring ciu tric hai vong, trong d6 vong cacbon no duoc dung hop véi vong

pyridon, c6 cong thirc cau tao nhu sau:

cai tién hoat tinh rc ché Axl, va d3 hoan thanh séng ché.
Theo mot khia canh, sédng ché dé cap dén:

[1] Hop chét c6 cong thirc chung (I):

(RYq

trong d6 R! 1a (1) nhém alkyl C1-8 tily ¥ duoc thé bang tir 1 dén 5 R'', (2) vong
cacbon C3-7 tiy v dugc thé bang tir 1 dn 5 R'?, hoidc (3) di vong c6 tir 4 dén 7 phan
tr tiy v dugc thé bing tir 1 d¢n 5 R'?, trong d6 khi nhém alkyl C1-8 duge biéu dién
bdi R' 14 nhém alkyl mach nhanh, nhém alkyl C1-3 phan nhanh tr nguyén tir cacbon
gibng nhau, ciing voi nguyén tir cacbon dugc gin vao dé, tly y tao thanh vong cacbon
C3-7 no,

R? 13 (1) nhém alkyi C1-4, (2) nguyén tir halogen, (3) nhom haloalkyl C1-4, (4) nhom
0x0, (5) nhém -OR?!, hodc (6) nhém =NR?,

R? 1a (1) nhém alkyl C1-4, (2) nguyén tir halogen, hozc (3) nhém haloalkyl C1-4,

R* 1a (1) nhém alkoxy C1-4, (2) nhém haloalkyl C1-4, (3) nhém -OR", (4) nhém
alkyl C1-4, (5) nhom alkenyloxy C2—4, hoéc (6) nhém alkynyloxy C2—4,
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R’ 1a (1) nguyén t& hydro, (2) nhém alkyl C1-4, (3) nguyén tir halogen, (4) nhom
haloalkyl C1-4, hOé.C. (5) nhém -OR?!,

R!! 1a (1) nhém -OR'¥!, (2) nhém SO, R!?2, (3) nhém NR!?3R!'%* hodc (4) vong
cacbon C3-7 ty ¥ duoc thé bang tir 1 dn 3 nguyén tir halogen,

R!2 13 (1) nhém alkyl C1-8 tiiy y duoc thé bang nhém hydroxyl, hodc (2) nguyén tir
halogen,

R!3 a (1) nhom alkyl C1-8 tiy ¥ dwoc thé bing nhém hydroxyl, hodc (2) nguyén tir
halogen,

R2! 14 (1) nguyén ti hydro, hodc (2) nhém alkyl C1-4,

R22 1a (1) nhém hydroxyl, hodc (2) nhém alkoxy C1—4,

R*! 1a

(1) nguyén tir hydro ;

(2) nhém alkyl C1-8 duogc thé bing tir 1 dén 2 phan tir thé duge chon tir nhém bao
gdm (a) nhém vong c6 tir 5 dén 7 canh tuy y dugc thé bang tir 1 dén 2 phan tir thé
duoe chon tir nhém bao gdém (i) nhém alkyl C1-4, (i) nhém haloalkyl C1-4, va (iii)
nguyén tir halogen, (b) NR*?!R*°2, (c) nhém hydroxyl, va (d) nhém SO2R*?;

(3) nhom alkenyl C2—8 duoc thé bang tir 1 d&n 2 phan tt thé duoc chon tir nhém bao
gdm (a) nhém vong c6 tir 5 dén 7 canh tuy y duogc thé bang tir 1 dén 2 canh thé duoc
chon tir nhém bao gdm (i) nhém alkyl C1-4, (ii) nhom haloalkyl C1-4, va (iii) nguyén
tir halogen, (b) NR*91R492 (c) nhom hydroxyl, va (d) nhom SO2R*??; hodc

(4) nhém alkynyl C2-8 dugc thé béng tr 1 dén 2 phén tr thé duoc chon tir nhém bao
gdm (a) nhém vong c6 tir 5 dén 7 canh tiy y dugc thé bing tir 1 dén 2 phan tur the
duoc chon tir nhom bao gdm (i) nhém alkyl C1-4, (ii) nhém haloalkyl C1-4, va (iii)
nguyén tt halogen, (b) NR**TR*%2, (c) nhém hydroxyl, va (d) nhém SO R*??3,

R'%! 13 (1) nguyén tir hydro, hodc (2) nhém alkyl C1-4,
R!92 13 (1) nguyén t hydro, hodc (2) nhém alkyl C1-4,

mdi R' 93 va R!%4 doc lap 1a (1) nguyén tt hydro, hodc (2) nhom alkyl C1-4,
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mdi R*%! va R*02 doc 1ap 1a (1) nguyén ti hydro, hogc (2) nhom alkyl C1-4,
R*93 1a (1) nguyén tir hydro, hodc (2) nhom alkyl C1-4,
Ala (1) CH, hodc (2) nguyén tir nito,
L1a (1) -O-, (2) -NH-, (3) -C(0)-, (4) -CR®R" -, (5) -S-, (6) -S(O)-, hodc (7)’ -S(O)2-,
mdi R® va R7 doc 14p 1a (1) nguyén tir hydro, (2) nguyén tir halogen, (3) nhom alkyl
C1-4, (4) nhém hydroxyl, hodc (5) NHo,
vong 1 1a benzen hodc pyridin,
====== 14 lién két don hofc lién két doi,

m 14 s6 nguyén tir 0 dén 3,
n 12 s6 nguyén tir 0 dén 5,
p 1a s6 nguyén tir 0 dén 2,
q 12 s6 nguyén tir 0 dén 4,
khi m 12 2 ho#c 16n hon, nhidu R? ¢6 thé gidng nhau hoic khac nhau, va khi hai R? 1a
nhém alkyl C1-3 va nguyén tir cacbon gidng nhau, R?, ciing v6i nguyén tir cacbon
duoc gén vao dd, c6 thé tao thanh vong cacbon C3-7 no,
khi n 12 2 hoic 16n hon, nhiéu R? c6 thé gidng nhau hodc khéc nhau, va
khi q 14 2 hoac 16n hon, nhidu R* ¢6 thé gidng nhau hosc khac nhau], mudi ctia chiing,
solvat cta chung, hodc N-oxit ciia chung,

[2] hop chit theo muc [1] néu trén, trong d6 m 1a 1 hodc 16n hon, va mot trong
hai R? can thiét 1a nhém oxo,

[3] hop chat theo muc [1] hodc [2] néu trén, trong d6 L 1a (1) -O-, (2) -NH-,
hozc (3) -C(O)-,

[4] hop chét theo muc [1] néu trén, trong d6 hop chét nay cé cong thiic chung

I-1)
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(Rz"l )m-1

[trong d6 R2-! 1a (1) nhém alkyl C1-4, (2) nguyén tir halogen, (3) nhém haloalkyl
C1-4, (4) nhém -OR?!, hoic (5) nhém =NR*,
m-1 14 s6 nguyén tir 0 d&én 4,
L' 1a (1) -O-, (2) -NH-, hoac (3) -C(O)-,
vong 1-1 14 benzen hodc pyridin,
khi m-1 13 hai hodc 16n hon, nhiéu R2! ¢6 thé gidng nhau hodc khac nhau, va khi hai
R>! |3 nhém alkyl C1-3 va nguyén tir cacbon giéng nhau, R*!, cing véi nguyén tur
cacbon dugc gén vao dd, c6 thé tao thanh vong cacbon C3-7 no,
va céc ky hi€u khac c6 nghia gibng nhau theo muc [1] néu trén],

[5] hop chét theo muc bét ky trong s6 cac muc tir [1] dén [4] néu trén, 1a:
(1) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5 ,0,
7,8-hexahydro-3-quinolincarboxamit,
2) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-7,7-dimetyl-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(3)  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2,2-dimetylpropyl)-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(4) N-[5-({7-[3-(4-morpholinyl)propoxy]-4-quinolinyl} oxy)-2-pyridinyl]-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(5) N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,

-10-
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8-hexahydro-3-quinolincarboxamit,

(6)  N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]phenyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-
hexahydro-3-quinolincarboxamit,

(7) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(4-flophenyl)-2,5-dioxo-1,
2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(8) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-flophenyl)-2,5-dioxo-1,
2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(9) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-flophenyl)-2,5-dioxo-1,
2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(10) N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,
6,7,8-hexahydro-3-quinolincarboxamit,

(11) N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-1-(4-flophenyl)-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(12) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(2S)-1-hydroxy-3-metyl-
2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(13) N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-1-(3-flophenyl)-2,5-dioxo-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(14)
N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-6,6-dimetyl-2,5-dioxo-1-phenyl-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(15) N-[5-({6-metoxy-7-[3-(4-morpholinyl)propoxy]-4-quinolinyl }oxy)-2-pyridinyl]-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(16) N-(5-{[7-(3-hydroxy-3-metylbutoxy)-6-metoxy-4-quinolinyl]Joxy}-2-pyridinyl)-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit, hoédc

(17)  N-[5-({6-metoxy-7-[3-(1-pirolidinyl)propoxy]-4-quinolinyl} oxy)-2-pyridinyl]-

2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
[6] hop chat N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-

-11-
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2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit hodc mudi cia né,
[7] hop chit c6 cong thirc chung (I) theo muc [1] néu trén, mudi ctia chung,
solvat ciia chiing, hodac N-oxit ciia chung, dé ngan ngura va’hodc diéu tri bénh lién quan

den Axl, va

[8] hop chit c6 cong thic chung (I) theo muc [1], mudi cua chung, solvat clia
ching, hoac N-oxit cua ching, dé san xuit chat dé ngdn ngura va/hodc diéu tri bénh

lién quan dén Axl.

[9] dugc pham chira hop chét c6 cong thirc chung (I) theo muc [1] néu trén,

mudi ciia ching, solvat ctia chiing, hodc N-oxit cua chung,

Hiéu qua dat duoc cua sang ché

Hop chét theo sang ché ¢6 hoat tinh e ché Axl manh, c¢6 hoat tinh trc ché
chon loc Axl vao kinaza dic hiéu, va lam giam hiéu qua tc ché CYP, va do d6 hitu
dung lam duogc chit chita bénh cho bénh bach ciu tuy cép tinh hodc bénh tuong tu, co
tac dung phu it hon va c¢ it lién quan dén su twong tac dugc chét.

MBO ta chi tiét sang ché

Séng ché s& dugc md ta chi tiét sau day.

Theo sang ché, nguyén tir halogen 1a nguyén tr flo, nguyén tir clo, nguyén tir
brom, va nguyén tu iot.

Theo sang ché, nhom alkyl C1-8 bao gdm nhém alkyl C1-8 mach thing hoic
mach nhanh. Céc vi du vé& ching bao gdm metyl, etyl, propyl, butyl, pentyl, hexyl,
heptyl, octyl, isopropyl, isobutyl, sec-butyl, tert-butyl, va ddng phan ctia chiing.

Theo sang ché, nhém alkyl C1—4 bao gdém nhém alkyl C1-4 mach thing hoic
mach nhénh. Céc vi du v& chung bao gdm metyl, etyl, propyl, butyl, isopropyl,
isobutyl, sec-butyl, va tert-butyl.

Theo sang ché, nhém alkyl C1-3 bao gdm nhém alkyl C1-3 mach thang hodc

mach nhéanh. Céc vi du v& ching bao gém nhém metyl,- nhém etyl, nhém propyl, va
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isopropyl.

Theo sang ché, nhém haloalkyl C1-4 13, vi dy, nhém flometyl, nhom clometyl,
nhém bromometyl, nhom iodometyl, nhém diflometyl, nhém triflometyl, nhom
1-floetyl, nhém 2-floetyl, nhém 2-cloetyl, nhom pentafloetyl, nhém 1-flopropyl, nhém
2-clopropyl, nhém 3-flopropyl, nhém 3-clopropyl, nhém 4,4,4-triflobutyl, va nhém
4-bromobutyl.

Theo sang ché, nhém alkenyl C2-8 13, vi du, nhém vinyl, nhém propenyl,
nhém butenyl, nhém pentenyl, nhém hexenyl, nhém heptenyl, va nhém octenyl, va
ddng phan ctia chiing, va tuong tu.

Theo sang ché, nhém alkynyl C2-8 1a, vi dy, nhém ethynyl, nhém propynyl,
nhém butynyl, nhém pentynyl, nhém hexynyl, nhém heptenyl, nhém octynyl, va dong
phén cua ching.

Theo séng ché, cac vi du vé nhom alkoxy C1-4 bao gdm nhém metoxy, nhém
etoxy, nhom propoxy, nhém isopropoxy, nhom butoxy, nhém isobutoxy, nhoém
sec-butoxy, hodc nhém tert-butoxy.

Theo séng ché, nhém alkenyloxy C2—4 la, vi du, vinyloxy, propenyloxy,
butenyloxy, va ddng phéan ctia chiing.

Theo sang ché, nhém alkynyloxy C2-4 1a, vi duy, etynyloxy, propynyloxy,
butynyloxy, va ddng phan ctia chiing.

Theo sang ché, vong cacbon C3-7 1a vong cacbon C3-7 don vong, va vong
cacbon ma c6 thé no mot phﬁn ho#c hoan toan, va cac vi du vé chung bao gém
xyclopropan, xyclobutan, xyclopentan, xyclohexan, xycloheptan, xyclobuten,
xyclopenten, xyclohexen, xyclohepten, xyclobutadien, xyclopentadien, xyclohexadien,
xycloheptadien, hodc vong benzen.

Theo sang ché, vong cacbon C5-7 1a vong cacbon C5-7 don vong, va vong
cacbon ma c6 thé no mot phén ho#c hoan toan, va cac vi du vé ching bao gém

xyclopentan, xyclohexan, xycloheptan, xyclopenten, Xyclohexen, xyclohepten,
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xyclopentadien, xyclohexadien, xycloheptadien, hodc vong benzen.

Theo sang ché, cac vi du vé vong cacbon C3-7 no bao gdm xyclopropan,
xyclobutan, xyclopentan, xyclohexan, va xycloheptan.

Theo sang ché, di vong c6 tir 4 dén 7 canh 1a di vong c6 tir 4 dén 7 canh don
vong, ma bao gdm tir 1 dén 5 nguyén tir khac loai dugc chon tr nguyén tir oxy, nguyén
t0 nito va nguyén tir luu huynh, va mot phan hodc tAt ca trong d6 1 no. Vi du vé ching
bao gém azetidin, pirolin, pirolidin, imidazolin, imidazolidin, triazolin, triazolidin,
tetrazolin, tetrazolidin, pyrazolin, pyrazolidin, dihydropyridin, tetrahydropyridin,
piperidin,  dihydropyrazin, tetrahydropyrazin, piperazin, dihydropyrimidin,
tetrahydropyrimidin, ~perhydropyrimidin, dihydropyridazin, tetrahydropyridazin,
perhydropyridazin, dihydroazepin, tetrahydroazepin, perhydroazepin, dihydrodiazepin,
tetrahydrodiazepin, —perhydrodiazepin, oxetan, dihydrofuran, tetrahydrofuran,
dihydropyran, tetrahydropyran, dihydrooxepin, tetrahydrooxepin, perhydrooxepin,
thietan, dihydrothiophen, tetrahydrothiophen, dihydrothiopyran, tetrahydrothiopyran,
dihydrothiepin, tetrahydrothiepin, perhydrothiepin, dihydrooxazol, tetrahydrooxazol
(oxazolidin), dihydroisoxazol, tetrahydroisoxazol (isoxazolidin), ~dihydrothiazol,
tetrahydrothiazol (thiazolidin), dihydroisothiazol, tetrahydroisothiazol (isothiazolidin),
dihydrofurazan, tetrahydrofurazan, dihydrooxadiazol, tetrahydrooxadiazol,
(oxadiazolidin), dihydrooxazin, tetrahydrooxazin, dihydrooxadiazin,
tetrahydrooxadiazin,  dihydrooxazepin, tetrahydrooxazepin, — perhydrooxazepin,
dihydrooxadiazepin, tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiadiazol,
tetrahydrothiadiazol (thiadiazolidin), dihydrothiazin, tetrahydrothiazin,
dihydrothiadiazin, tetrahydrothiadiazin, — dihydrothiazepin,  tetrahydrothiazepin,
perhydrothiazepin, dihydrothiadiazepin, tetrahydrothiadiazepin, perhydrothiadiazepin,
morpholin, thiomorpholin, oxathian, dioxolan, dioxan, dithiolan, dithian, pyrol,
imidazol, triazol, tetrazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin, azepin,

diazepin, furan, pyran, oxepin, thiophen, thiopyran, thiepin, oxazol, isoxazol, thiazol,
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isothiazol, furazan, oxadiazol, oxazin, oxadiazin, oxazepin, oxadiazepin, thiadiazol,
thiazin, thiadiazin, thiazepin, hodc thiadiazepin vong.

Theo sang ché, nhém vong c6 tir 5 dn 7 canh 1a vong cacbon C5-7 va di vong
6 tir 5 dén 7 canh. Tai ddy, vong cacbon C5-7 c6 nghia giéng nhau duogc xac dinh &
trén, di vong cé tir 5 dén 7 canh bao g6m di vong cé tu 5 dén 7 canh khong no va di
vong c6 tu 5 dén 7 canh no. Cac vi du v& di vong c6 tir 5 dén 7 canh bao gdm pirolin,
pirolidin, imidazolin, imidazolidin, triazolin, triazolidin, tetrazolin, tetrazolidin,
pyrazolin, pyrazolidin, dihydropyridin, tetrahydropyridin, piperidin, dihydropyrazin,
tetrahydropyrazin, piperazin, dihydropyrimidin, tetrahydropyrimidin,
perhydropyrimidin,  dihydropyridazin,  tetrahydropyridazin, perhydropyridazin,
dihydroazepin, tetrahydroazepin, perhydroazepin, dihydrodiazepin,
tetrahydrodiazepin, perhydrodiazepin, dihydrofuran, tetrahydrofuran, dihydropyran,
tetrahydropyran, dihydrooxepin, tetrahydrooxepin, perhydrooxepin, dihydrothiophen,
tetrahydrothiophen, dihydrothiopyran, tetrahydrothiopyran, dihydrothiepin,
tetrahydrothiepin, perhydrothiepin, dihydrooxazol, tetrahydrooxazol (oxazolidin),
dihydroisoxazol, tetrahydroisoxazol (isoxazolidin), dihydrothiazol, tetrahydrothiazol
(thiazolidin), dihydroisothiazol, tetrahydroisothiazol (isothiazolidin), dihydrofurazan,
tetrahydrofurazan, dihydrooxadiazol, tetrahydrooxadiazol, (oxadiazolidin),
dihydrooxazin, tetrahydrooxazin, dihydrooxadiazin, tetrahydrooxadiazin,
dihydrooxazepin, tetrahydrooxazepin, perhydrooxazepin, dihydrooxadiazepin,
tetrahydrooxadiazepin, perhydrooxadiazepin, dihydrothiadiazol, tetrahydrothiadiazol
(thiadiazolidin), dihydrothiazin, tetrahydrothiazin, dihydrothiadiazin,
tetrahydrothiadiazin,  dihydrothiazepin, tetrahydrothiazepin, perhydrothiazepin,
dihydrothiadiazepin,  tetrahydrothiadiazepin, perhydrothiadiazepin, morpholin,
thiomorpholin, oxathian, dioxolan, dioxan, dithiolan, dithian, pyrol, imidazol, triazol,
tetrazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin, azepin, diazepin, furan, pyran,

oxepin, thiophen, thiopyran, thiepin, oxazol, isoxazol, thiazol, isothiazol, furazan,
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oxadiazol, oxazin, oxadiazin, oxazepin, oxadiazepin, thiadiazol, thiazin, thiadiazin,
thiazepin, hodc thiadiézepin vong.

Theo séng ché, nhém vong ¢ 6 canh 13 vong cacbon C6 va di vong ¢ 6 canh.
Céc vi du vé chiing bao gdm xyclohexan, xyclohexen, xyclohexadien, benzen, pyridin,
pyrazin, pyrimidin, pyridazin, pyran, thiopyran, oxazin, oxadiazin, thiazin, thiadiazin,
dihydropyridin, tetrahydropyridin, piperidin, dihydropyrazin, tetrahydropyrazin,
piperazin, dihydropyrimidin, tetrahydropyrimidin, perhydropyrimidin,
dihydropyridazin, tetrahydropyridazin, perhydropyridazin, dihydropyran,
tetrahydropyran, dihydrothiopyran, tetrahydrothiopyran, dihydrooxazin,
tetrahydrooxazin, dihydrooxadiazin, tetrahydrooxadiazin, dihydrothiazin,
tetrahydrothiazin, dihydrothiadiazin, tetrahydrothiadiazin, morpholin, thiomorpholin,
oxathian, dioxan, va vong dithian.

Theo sang ché, “khi nhém alkyl C1-8 c6 R! 12 nhém alkyl mach nhénh,
nhém alkyl C1-3 duoc phin nhanh tir nguyén tir cacbon gidng nhau tity ¥ cing tao

thanh vong cacbon C3-7 no” 14 cAu tric mot phan ctia cong thirc chung (I) sau day:

(R%)y,

(trong do tat ca cc ky hidu c6 y nghia gidng nhau nhu dugc x4c dinh & trén), vi du,
khi R! 12 chudi alkyl phan nhanh c6 cong thitc chung néu trén, chudi alkyl duoc phan
nhanh tir cing nguyén tt cacbon, cing vdi nguyén tir cacbon duoc gén vao dé, tao
thanh vong cacbon no, ¢ cong thirc chung sau day:

(R?)m
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(trong d6 tit ca cac ky hiéu c6 ¥ nghia gidng nhau nhu duoc xac dinh & trén).
Theo sang ché, “khi hai R? 1a nhém alkyl C1-3 va trén cung nguyén ti
cacbon, R2, cling v6i nguyén tir cacbon duoc gin vao do, c¢6 thé tao thanh vong cacbon

C3-7 no ” 13 cu trac mdt phan cua cong thirc chung (I) sau day:

(trong d6 tAt ca cac ky hiéu c6 ¥ nghia giéng nhau nhu dwgc x4c dinh & trén), vi du,
khi R?1anhém alkyl nhu ¢6 cong thirc chung duge dé cap & trén va trén cling nguyén
tir cacbon, R2, cling v&i nguyén tir cacbon dugc gin vao d6, tao thanh vong cacbon no,

c6 cong thire chung sau day:

(trong d6 tt ca cac ky hidu c6 y nghia gidng nhau nhw dugc x4c dinh & trén).

Theo sang ché, “khi hai R?>! 13 nhém alkyl C1-3 va trén cing nguyén tir
cacbon, R*!, cling v&i nguyén tr cacbon duoc gan vao do, co thé tao thanh vong
cacbon C3-7 no” ¢6 dinh nghia gidng nhau nhu dbi voi R?trong ménh dé: “khi hai R?
12 nhém alkyl C1-3 va trén clng nguyén ti cacbon, R?, cling v6i nguyén tir cacbon
duoc gin vao d6, cé thé tao thanh vong cacbon C3-7 no”.

Theo sang ché, tot hon néu m 13 mdt hodc 1én hon, va mot R? can thiét 1a
nhom oxo.

Theo sang ché, t6t hon néu A 1a CH.

Theo sang ché, t6t hon néu R* 1a nhém alkoxy C1-4 hodc nhém -OR*.

Theo sang ché, t6t hon néu L 13 -O-, -NH-, hoic -C(O)-.

Theo sang ché, vong 1 tét hon néu 1a nhém vong 6 canh, va t6t hon nita néu la
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benzen hodc pyridin.
Theo séng ché, tdt hon néu hop chit c6 cong thirc chung (I) 1a hop chét ¢6
cdng thie chung (I-1):

(R g

ey
R d/\j “
~ \N
(trong d6 tAt ca cac ky hiéu c6 y nghia gidng nhau nhu dugc xac dinh & trén).

Theo séng ché, t6t hon néu hai nhanh lién két cta vong 1 va vong 1-1 duoc
lién két & vi tri para.

Theo sang ché, trong cong thirc chung (I-1), A t6t hon néu 1a CH, va R* t6t hon
néu 1a nhém alkoxy C1—4 hodc nhém -OR*!.

Theo sang ché, t6t hon néu cac hop chit wu tién bao gém céc hop chat duoc
md ta trong cac vi du, va t6t hon nita 1a tir (1) dén (17) sau day:
(1) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,
8-hexahydro-3-quinolincarboxamit,
2) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-7,7-dimetyl-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(3)  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2,2-dimetylpropyl)-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(4)  N-[5-({7-[3-(4-morpholinyl)propoxy]-4-quinolinyl} oxy)-2-pyridinyl]-2,5 -dioxo-
1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(5) N- {4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3 -flophenyl}-2,5-dioxo-1-phenyl-1,2,5,6,
7,8-hexahydro-3-quinolincarboxamit,

(6)  N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]phenyl}-2,5-dioxo-1-phenyl-1,2,5,6,7.8-
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hexahydro-3-quinolincarboxamit,
(7) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(4-flophenyl)-2,5-dioxo-1,
2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(8) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-flophenyl)-2,5-dioxo-1,
2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(9) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-flophenyl)-2,5-dioxo-1,
2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(10) N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,
6,7,8-hexahydro-3-quinolincarboxamit,
(11) N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-1-(4-flophenyl)-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(12) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(2S)-1-hydroxy-3-metyl-
2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(13) N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-1-(3-flophenyl)-2,5-dioxo-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(14)  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-6,6-dimetyl-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(15) N-[5-({6-metoxy-7-[3-(4-morpholinyl)propoxy]-4-quinolinyl } oxy)-2-pyridinyl]-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(16) N-(5-{[7-(3-hydroxy-3-metylbutoxy)-6-metoxy-4-quinolinylJoxy}-2-pyridinyl)-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(17)  N-[5-({6-metoxy-7-[3-(1-pirolidinyl)propoxy]-4-quinolinyl} oxy)-2-pyridinyl]-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit.
Chét déng phan

Theo sang ché, trir khi ¢6 quy dinh khéc, bao gdm tit ca cac ddng phan. Vi du,
nhém alkyl bao gdm cac nhém chudi mach thang va chudi phan nhanh. Ngoai ra, theo

sang ché bao gom tat ca cac dong phén hinh hoc cta céc lién ket doi, vong, va vong
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dugc dung hop (cac ddng phan E, Z, cis, trans), cac chét ddng phan quang hoc do su
c6 mit ctia nguyén tir cacbon bt dbi xing (d6ng phan R, S, cac cdu tric o, B, cac chit
ddng phan dbi anh, cic chit ddng phan khong d6i quang), cac chit ddng phan hoat tinh
quang hoc c6 tinh chit quay quang (céc ddng phan D, L, d, 1), c4c chit ddng phan
phan cuc theo su phén tach séc ky (chdt dong phan phan cuc nhiéu, chat ddng phan
phén cuc it), hop chét can bing, rotame, hdn hop cla chiung & ti 1€ bat ky, va hdn hop
raxemic. Hon nita, sang ché ciing bao ham tit ca cac chét ddng phén clia tautome.

Hon nita, chit ddng phan quang hoc clia sang ché khéng chi duoc giéi han 12
ddng phan quang hoc cé do tinh khiét 100%, ma con c¢6 thé bao gdm cac chit dong
phan quang hoc khéc c¢6 do tinh khiét it hon 50%.

Theo sang ché, trix khi c6 quy dinh khac, 14 rd rang d6i v6i ngudi c6 hiéu biét
trung binh trong linh vuc k¥ thudt, cac ky hiéu:

\\\\\

13 lién két vé phia mit sau mit phing cta gidy (c6 nghia 13, cau tric a),

~ 14 lién két vé phia mit trudc mit phing cta gidy (c6 nghia 13, cdu tric
B), va

-~ 1a cAu trac a, chu truc B hodc hdn hop bit ky ctia chiing.

Hop chét c6 cong thirc chung (I) duoc chuyén hoa thanh mudi tuong tng bang
phuong phap duoc biét dén rong rai. Mubi tét hon néu 132 mudi hoa tan trong nude.
Cac viduy ffé mubi thich hop bao gdm céc mubi cia kim loai kiém (kali, natri, va kim
loai tuong tu), cac mudi cua kim loai kiém thd (canxi, magie, va kim loai tuong tu),
cac mudi amoni, hodc cdc mudi ctia amin hitu co dugc dung (tetrametylamoni,
trietylamin, metylamin, dimetylamin, xyclopentylamin, benzylamin, phenetylamin,
piperidin, monoetanolamin, dietanolamin, tris(hydroxymetyl)aminometan, lysin,
arginin, N-metyl-D-glucamin, va amin hftu co tuong tw), cac mudi cong axit (cac mudi
axit v co (hydroclorua, hydrobromua, hydroiotdua, sulphat, phosphat, nitrat, va axit

tuong tu), mudi axit hitu co (axetat, trifloaxetat, lactat, tartrat, oxalat, fumarat, maleat,
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benzoat, xitrat, metansulfonat, etansulfonat, benzensulfonat, toluensulfonat, isethionat,
glucuronat, gluconat, va axit twong tw).

Hop chit ¢6 cong thic chung (I) va mudi cha chiing ciing c6 thé duoc chuyén
héa thanh solvat. Tét hon néu solvat c¢6 doc tinh thdp va hoa tan trong nuéce. Cac vi du
vé solvat thich hop bao gém cac solvat v&i nude, hodc dung méi ¢ cdn (vi du, etanol).

N-oxit ciia Hop chit c6 cong thirc chung (I) 1& cac Hop chit c6 cong thirc
chung (I) trong d6 nguyén ti nito bi oxy héa. Hon nita, N-oxit ciia Hop chét c6 cong
thite chung (I) c6 thé 13 cac mudi cua kim loai kiém (kiém thd), mudi amoni, mudi
amin hiru co, va mubi cOng axit dugc dé cap ¢ trén.

Tién dugc chét cua Hop chdt ¢ cong thirc chung (I) 1a hop chit ma dugc
chuyén hoa thanh hop chat c6 cong thirc chung (I) bang céch cho phan tng v6i enzym,
axit da day, va tuong tu, trong co thé séng. Céc tién dugc chit ciia hop chét c6 cong
thire chung (I) bao gdm: cac hop chét trong d6 nhém hydroxyl dugc axyl hoa, alkyl
hoa, phosphoryl hoa, hodc borat héa, khi cac hop chit c6 cong thirc chung (I) c6 nhém
hydroxyl (vi du, cac hop chit c6 cong thirc chung (I) trong d6 nhom hydroxyl 1a axetyl
héa, palmitoyl héa, propanoyl hoa, pivaloyl hoa, suxinyl héa, fumaryl hoa, alanyl hoéa,
hodc dimetylaminometylcacbonyl hoéa); va cac hop chét trong d6 nhém carboxyl dugc
este héa hodc amit héa (vi du, cic hop chit c6 cong thirc chung (I) trong d6 nhém
carboxyl dugc lam thanh etyl este, isopropyl este, phenyl este, carboxymetyl este,
dimetylaminometyl este, pivaloyloxymetyl este, etoxycacbonyloxyetyl este, phthalidyl
este, (5-metyl-2-oxo-1,3-dioxolen-4-yl)metyl este, xyclohexyloxycacbonyletyl este,
metylamit, va hgp chét twong tu). Cac hop chét nay c6 thé dugc san xuét bang céc
phuong phéap dugc biét dén rong rdi. Hon nita, tidn duoc chit ciia hop chit c6 cong
thirc chung (I) c6 thé 1a hydrat hoc khong phai 1a hydrat. Hon nita, tién dugc chat clia
hop chit c6 cong thitc chung (I) c6 thé 13 hop chét ma duge chuyén héa thanh hop chit
c6 cong thuc chung (I) dudi didu kién sinh ly hoc, nhu duoc md ta trong

"Development of Medicaments", tdp 7 "Molecular Design", trang 163-198, dugc cong
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b6 boi Hirokawa Shoten ndm 1990. Ngoai ra, hop chét c6 cong thic chung (I) c6 thé
duoc ky hiéu véi dong vi cta ching (vi du, 2H, *H, '1C, 13C, 1*C, 13N, 15N, 'O,
170,180,358, 18F,36C1, 1231, 125, va tuong tw).
Quy trinh san xudt hop chét theo sang ché

Hop chét theo sang ché ¢6 thé dugc san xuét bing cac phuong phap dugc biét
dén rong rdi, vi du, phuong phip dugc md ta trong Comprehensive Hitu co
Transfomations: A Guide to Functional Group Preparations, 2nd Edition (Richard C.
Larock, John Wiley & Sons Inc, 1999), hodc cac phuong phap dugc mo ta trong cac vi
du, hodc twong tu, v6i sy bién ddi va trong su két hop thich hop ctia ching.

Hop chit ¢6 cong thire chung (I) trong d6 L 1a nguyén ti oxy, va R* 1a nhém

0x0, tic 13, hop chit c6 cong thirc chung (I-A):

(R%),
=y
N (I-A)
(RY)q §
~ N

(trong d6 tt ca cac ky hidu c6 ¥ nghia gidng nhau nhu dugc xac dinh & trén) c6 thé
duoc san xuét boi quy trinh duoc biéu dién bing cic so db quy trinh phan ung 1 va 2
sau day:

So’ d6 phan trng 1

(Rs)n (Rs)n

2 3
) ) )"‘N"z
x1 HO @
x2 o (o]

AN A W) 7N A
(RY —=—— (RY —a ~ Y %
q g \NJ phén éng 1 q \ \NJ phén &ng 2 (Rd.)‘:I < \NJ

(a) (b) (c)

trong d6 mdi X! va X2 doc 1ap 1a nguyén ti halogen, X' va X? c6 thé gidng nhau
guy’ g

hoac khac nhau, va cac ky hi¢u khac cé y nghia gidng nhau duoc x4c dinh & trén).
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Theo so d6 qua trinh phan tmg 1, phan tmg 1 c6 thé duoc thuc hién bang cach
dwa hop chét c6 cong thirc chung (a) va hop chit c6 cong thitc chung (II) vao phan tmg
thé 4i nhan thom. Phan tmg thé 4i nhan thom ciing dwoc biét dén, va dugc thuc hién, vi
duy, trong dung moi hitu co (clobenzen, N,N-dimetyl sulfoxit, N,N-dimetyl axetamit,
N,N-dimetylformamit, cloroform, diclometan, dietyl ete, tetrahydrofuran, metyl t-butyl
ete, va tuong tu),véi sy cO6 mdt hodc ving mit cla chit xuc tac
(4-dimetylaminopyridin (DMAP) va hop chét twong tu), va véi su ¢6 mit hodc vang
mit ctia bazo (natri hydrua, trietylamin, xesi cacbonat, va bazo tuong tu), & nhigt do tur
0 dén 2 00°C.

Theo so dd qua trinh phan tng 1, phan tmg 2 dugc thyc hién bing cach cho
phén tng hop chét c6 cong thirc chung (b) trong dung mdi hitu co (tetrahydrofuran, va
twong tw), véi sy c6 mat cla chdt xGc tic paladi (phuc
tris(dibenzylidenaxeton)dipaladi(0) cloroform, va hop chit tuong tw), véi su c6 mit
ctia bazo (lithi bis(trimetylsilyl)amit (LHMDS), kali bis(trimetylsilyl)amit (KHMDS),
natri bis(trimetylsilyl)amit (NaHMDS), va bazo tuong tu), hop chit phosphin
(2-dixyclohexylphosphino-2’°,6’-dimetoxybiphenyl ~ (S-Phos), tri-tert-butylphosphin
(P(t-Bu)s), va hop chét tuong ty) & nhidt do tir 0 dén 100°C, va sau d6 phan mg bang
cach bd sung axit vo co (axit clohydric, axit bromhydric, axit hydroiodic, axit sulfuric,
axit phosphoric, axit nitric, va axit twong tw) ¢ nhiét do tu 0 dén 150°C. Ngoai ra,
phuong phap san xuét aryl amin dugc mé ta trong Hitu co Letters, tap 3, s6 17,. trang

2729-2732, 2001 c6 thé duge dung.
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So’ d6 qud trinh phan trng 2

(i)
— l
phan ¢ng 3 RY 0 phan &ng 4

0.
o
5
R l ~ %o RS b HN—R'
o o (m \
RY CN
o (d)

R,

O

w03
=
36 .

(c)

—_— AN A (-A)
phdnng5 (R4)q

x

(trong d6 R¢ 1a nhom alkyl C1-4, va céac ky hi¢u khéc c6 y nghia gidng nhau duoc xéac
dinh & trén).

Theo so dd qua trinh phan tng 2, phan tng 3 duoc thuc hién bang cach cho
phan tng hop chét c6 cong thirc chung (d) va hop chét c6 cong thirc chung (III). Phan
{mg ciing duoe biét dén, va, vi du, c6 thé dugc thuc hién & nhiét do tir 0 dén 100°C
trong dung mdi hitu co (N,N-dimetyl formamit va tuong ty), trong sur c6 mat cua bazo
(tert-butoxy kali va bazo tuong tu).

Theo so d6 qua trinh phan ing 2, phan tmg 4 ¢6 thé dugc thuc hién bang cach
dua hop chét c6 cong thic chung () va hop chét c6 cong thirc chung (IV) vao phin
Ung cdng. Phan Umg nay cling duoc biét dén, va, vi du, c6 thé duoc thuc hién béng
cach phan tng ¢ nhiét do tir 0 dén 100°C trong dung moi rugu (metanol, etanol, va
tuong tu).

Theo so d6 qua trinh phan tng 2, phéan tmg 5 ¢6 thé duoc thuc hién bing cach
sir dung va dua hop chét c6 cong thirc chung (c) va hop chit c6 cong thirc chung (f)
vao phan tng amit héa. Phan ing amit héa cling duoc biét dén, va cac vi du vé ching
bao gom:

(1) phuong phép st dung halogenua axit,
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(2) phuong phap st dung hdn hop anhydrit axit, va

(3) phuong phap sir dung chit ngung tu.

Céc phuong phap duoc md ta cu thé dudi day:

(1) Phuong phap st dung halogenua axit dugc thuc hién, vi du, bf?mg cach
phan Ung axit carboxylic v6i chét halogen héa axit (oxalyl clorua, thionyl clorua, va
twong tu) trong dung moi hitu co (cloroform, diclometan, dietyl ete, tetrahydrofuran,
va tuong ty) & nhiét do tor —20°C dén nhiét d6 hoi luu, va sau dé cho phan mg
halogenua axit thu dugc trong su c6 mit ctia bazo (pyridin, trietylamin, dimetylanilin,
dimetylaminopyridin, diisopropyletylamin, va twong tw) trong amin va dung mdi hitu
co (cloroform, diclometan, dietyl ete, tetrahydrofuran, va twong tw) & nhiét do tir 0 dén
40°C. Ngoai ra, phuong phap ciing cé thé dugc thuc hién bing cach cho halogenua
hda axit thu duoc phan tng véi amin ¢ nhiét do tir 0 dén 40°C bang cach str dung dung
dich kiém (nuéc natri bicacbonat hodc dung dich natri hydroxit, va twong tu) trong
dung mdi hitu co (dioxan, tetrahydrofuran, va dung moi twong tu).

(2) Phuong phap st dung anhydrit axit hdn hop dugce thuc hién, vi du, béng
cach cho axit carboxylic phan Ung v6i halogenua axit (pivaloyl clorua, tosyl clorua,
mesyl clorua, va tuong tu) hodc dan xuét axit (etyl clorofomat, isobutyl clorofomat, va
twong tu) véi sy c6 mit cua bazo (pyridin, trietylamin, dimetylanilin,
dimetylaminopyridin, diisopropyletylamin, va tuong tu) trong dung moéi hitu co
(cloroform, diclometan, dietyl ete, tetrahydrofuran, va twong tu) hodc voi su véng mat
dung mdi bt ky & nhiét d6 tir 0 dén 40°C, va sau d6 cho anhydrit axit hén hop thu
dugc phan tng véi amin trong dung méi hitu co (cloroform, diclometan, dietyl ete,
tetrahydrofuran, va trong tu) & nhiét do tir 0 dén 40°C.

(3) Phuong phap sir dung chét ngung tu dugc thuc hién, vi du, bang cach cho
axit carboxylic phan tmg v6i amin trong dung moéi hitu co (cloroform, diclometan,
dimetyl formamit, dietyl ete, tetrahydrofuran, va tuwong tu) hodc su ving mit dung moi

bat ky & nhiét d6 tr 0 dén 40°C véi su c6 mit hodc véng mit cla bazo
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(diisopropyletylamin (DIPEA), pyridin, trietylamin, dimetylanilin,
dimetylaminopyridin, va bazo twong tu), st dung chit ngung tu
(O-(7-Aza-1-benzotriazolyl)-N,N,N',N'-tetrametyluronium hexaflophosphat (HATU),
(1,3-dixyclohexylcarbodiimit (DCC), 1-etyl-3-[3-(dimetylamino)propyl]carbodiimit
(EDC), 1,1'-cacbonyldiimidazol (CDD), 2-clo-1-metylpyridiniumiot,
1-propylphosphonic axit xyclic anhydrit (PPA), va hop chit tuong tu) va st dung,
hodc khong str dung, 1-hydroxybenztriazol (HOBt).

Céc phan tmg (1), (2), va (3) ndy mong mudn duoc thuc hién dudi méi trudng
khi tro (argon, nito, v.v...) trong cac diéu kién khan.

Hon nita, Hop chét c6 cong thirc chung (c) cling c6 thé dwoc san xuit béi so
d6 qua trinh phan tng 3.

S0’ d6 qud trinh phan ng 3
(R¥),

(Rs)n Noz - ’ (Ra)n NH2
on Xe %
N v) Z N A
. . 7 N
{R%q g \NJ phén &ng 1 R ) phén &rng 2 (R‘)q J
N
o (by ;

{c)

(trong d6 tht ca cac ky hiéu c6 y nghia giéng nhau nhu duoc xé4c dinh & trén).

Theo so dd qua trinh phan tng 3, hop chit c6 cong thirc chung (b)’ c6 thé
dwoc san xudt bing phuong phap gibng nhau nhu phan ung 1 dugce dé cap & trén st
dung hop chét c6 cong thirc chung (a)’ va hop chét ¢ cong thirc chung (V).

Theo so dd qué trinh phan tmg 3, phan tmg 6 c6 thé dugc thuc hién bang cach
dua hop chét c6 cong thitrc chung (b)’ vao phan tng khit cia nhém nitro. Phan tng khtt
cua nhém nitro ciing dugc biét dén, va c6 thé duoc thue hién béng, vi dy, phuong phap
sau day. |

(1) Phan tng khr dugc thuc hién trong, vi du, dung modi [cic ete

(tetrahydrofuran, dioxan, dimetoxyetan, dietyl ete, v.v...), ruou (metanol, etanol, va
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twong tu), cac benzen (benzen, toluen, va tuong tu), cidc xeton (axeton, metyl etyl
xeton, va xeton twong tw), cic nitril (axetonitril, va nitril twong tu), cdc amit
(dimetylformamit, va amit tuong tu), nudc, etyl axetat, axit axetic hodc dung moi hén
hop cta hai hoic 1én hon cta ching] véi sy c6 mat cia xuc tdc hydro hoa
(paladi-cacbon, paladi den, paladi, paladi hydroxit, platin dioxit, platin-cacbon, niken,
niken Raney, ruteni clorua, v.v...), v6i s c¢6 mat hodc meg mait cua cac axit (axit
clohydric, axit sulfuric, axit hypocloro, axit boric, axit tetrafloboric, axit axetic, axit
p-toluensulfonic, axit oxalic, axit trifloaxetic, axit formic, va axit twong tu), tai ap suét
thuong hodc ap suét giam dudi méi truong khi hydro, véi sy c6 mit ciia amoni axit
formic hodc trong sy cd mét cia hydrazin, & nhiét do tir 0 dén 200°C.

(2) Phan Umg dugc thuc hién, vi dy, trong dung méi tron nudc (etanol,
metanol, tetrahydrofuran, v.v...) v&i su ¢ mdt hodc Véng mat cua axit (axit clohydric,
axit bromhydric, amoni clorua, axit axetic, amoni fomat, v.v...) sir dung chét phan tmg
kim loai (kém, sit, thiéc, thiée clorua, sét clorua, samari, indi, natri borohydrua-niken
clorua, v.v...) & nhiét do tir 0 dén 150°C.

Theo céc so dd qué trinh phan Gng tir 1 dén 3, khi hop chét duoc biéu dién béi
mdi cong thirc chung bao gdm nhém bao vé, phan tng khit bao vé c6 thé dugc thuc
hién néu cin thiét. Phan ung khir bao vé€ clia nhom bado vé duoc biét dén, va co thé
duge thue hién bing cac phuong phap duge dé cap dudi day. Cac vi du vé ching bao
gdm: (1) cac phan tng khir bio vé bing su thuy phan kiém, (2) phan tmg khir bao vé
trong céc diéu kién axit, (3) phan tng khir bdo vé bang su thiy phan, (4) phan tng khur
bao vé ctia nhém silyl, (5) phan tng khr bao vé st dung kim loai, (6) phan tng khu
bao vé st dung phtrc kim loai, va tuong tu.

Céc phuong phép nay duoc mé ta cu thé dudi day:

(1) Thyc hién phan tng khir bao vé boi diéu kién thiy phan kiém, vi du, trong
dung mdi hitu co (vi dy, metanol, tetrahydrofuran, dioxan, v.v...) v6i hydroxit cua kim

loai kiém (vi dy, natri hydroxit, kali hydroxit, lithi hydroxit, v.v...), hydroxit ctia kim

-27-



28927

loai kiém thd (vi dy, bari hydroxit, canxi hydroxit, va twong tu), hodc cacbonat (vi du,
natri cacbonat hoac kali cacbonat, va twrong tu), hodc dung dich nuéc cta chung hodc
hén hop cia ching & nhiét d6 tir 0 dén 40°C.

(2) Thuc hién phan tng khir bao vé trong céc diéu kién axit, vi du, trong dung
moi hitu co (vi dy, diclometan, cloroform, dioxan, etyl axetat, metanol, isopropyl ruou,
tetrahydrofuran, anisol, v.v...), axit hitu co (vi dy, axit axetic, axit trifloaxetic, axit
metansulfonic, axit p-tosyl, v.v...), hodc axit v6 co (vi du, axit clohydric, axit sulfuric,
v.v...), hodc hdn hop cua chiing (vi dy, axit hydro bromua/axetic, v.v...) trong sy c6 mat
hodc véng mit ctia 2,2,2- trifloetanol & nhiét d6 tir 0 dén 100°C.

(3) Thuc hién phéan tmg khtr bao vé bang su thily phén, vi dy, trong dung mdi
(vi du, cac ete (tetrahydrofuran, dioxan, dimetoxyetan, dietyl ete, v.v...), ruou (vi du,
metanol, etanol, va tuong tu), cic benzen (vi du, benzen, toluen, v.v...), cdc xeton (vi
du, axeton, metyl etyl xeton, va tuong tu), cac nitril (vi dy, axetonitril, va tuong tu),
cac amit (vi du, N,N-dimetylformamit, va twong ty), nudc, etyl axetat, axit axetic,
hozdc hdn hop ctia hai hoic 16n hon ctia chung, v.v...) trong sy c6 mit cia xuc tac (vi
du, paladi-cacbon, paladi den, paladi hydroxit-cacbon, platin oxit, Raney niken, v.v...)
dudi moi truong khi hydro & ép suit thuong hoic ap sut tang, hodc vdi su c6 mit clia
amoni fomat & nhiét do tir 0 d&n 200°C.

(4) Phan tng khir bao vé cia nhém silyl duge thuc hién, vi du, trong dung mdi
hitu co trén nudce (vi du, tetrahydrofuran, axetonitril, va tuong tu), béng céach st dung
tetrabutylamoni florua & nhiét do tir 0 dén 40°C. Phan ung ciing duogc thuc hién, vi du,
trong axit hitu co (vi dy, axit axetic, trifloaxit axetic, metansulfonic axit, p-tosyl axit,
v.v...), hodc trong axit v co (vi dy, axit clohydric, axit sulfuric, va twong tu) hodc hdn
hop ctia chiing (vi dy, axit hydro bromua/axetic, va twong tu) & nhiét 46 tir —10 dén
100°C.

(5) Thuc hién phan tmg khir bao vé str dung kim loai, vi du, trong dung méi c6

tinh axit (vi du, axit axetic, dung dich d€m c6 do pH tr 4,2 dén 7,2, dung dich hén hop
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cua dung dich va dung moi hitu co nhu tetrahydrofuran, v.v...) trong s ¢ mét ké€m &
dang bot, néu can thiét, v6i séng siéu &m duogc 4p dung & nhiét do tir 0 dén 40°C.

(6) Phan ung khtr bdo v€ str dung phuc kim loai dugc thuc hién, vi dy, trong
dung méi hitu co (vi dy, diclometan, N,N-dimetylformamit, tetrahydrofuran, etyl
axetat, axetonitril, dioxan, etanol, v.v...), nuéc hodc dung mdi hdn hop ciia ching trong
su c¢6 mit cua chit phan tmg biy (vi du, tributyltin hydrua, trietylsilan, dimedon,
morpholin, dietylamin, pirolidin, v.v...), axit hitu co (vi du, axit axetic, axit formic, axit
2-etylhexanic, v.v...) va/hodc vdi sy cd6 mdt cla mudi axit hitu co (vi du, natri
2-etylhexanat, kali 2-etylhexanat, va twong tu) voi su c6 mat hodc Véng mit cua chit
phan tmg phosphin (vi du, triphenylphosphin, va chit twong tu) sit dung phirc kim loai
(vi dy, tetrakis(triphenylphosphin)paladi(O), diclobis(triphenylphosphin)paladi (II),
paladi axetat (II), clotris(triphenylphosphin)rodi (I), v.v...) & nhiét 46 tir 0 dén 40°C.

Ngoai ra céc phuong phap dugce dé cip & trén, phan tng khir bio vé c6 thé
duoc thuc hién béng phuong phap duoc mé ta & vi dy, T. W. Greene, Protective
Groups in Organic Synthesis, Wiley, New York, 1999.

Céc vi du v& nhém bao vé cho nhém hydroxyl bao gdm nhém metyl, nhém
trityl, nhdém metoxymetyl (MOM), nhom 1-etoxyetyl (EE), nhom metoxyetoxymetyl
(MEM), nhom 2-tetrahydropyranyl (THP), nhom trimetylsilyl (TMS), nhém
trietylsilyl (TES), nhom t-butyldimetylsilyl (TBDMS), nhém t-butyldiphenylsilyl
(TBDPS), nhém axetyl (Ac), nhdm pivaloyl, nhém benzoyl, nhém benzyl (Bn), nhém
p-metoxybenzyl, nhom allyloxycacbonyl (Alloc), nhém 2,2,2-tricloetoxycacbonyl
(Troc), va nhém tuong tu.

Céc vi du v& nhém bao vé cho nhém amin bao gdm nhém benzyloxycacbonyl,
nhom t-butoxycacbony]l, nhom allyloxycacbonyl (Alloc), nhom
1-metyl-1-(4-biphenyl)etoxycacbonyl (Bpoc), nhom trifloaxetyl, nhém
9-florenylmetoxycacbonyl, nhém benzyl (Bn), nhém p-metoxybenzyl, nhém
benzyloxymetyl (BOM), nhom 2-(trimetylsilyl)etoxymetyl (SEM), va tuong tu.
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C4c nhom bao vé cho nhém hydroxyl va nhém amin khong duoc gisi han cu
thé v6i cac nhom duoc md ta & trén, va cac nhém duge bao gém, ngoai cac nhom dugc
dé cap o trén, voi didu kién 1a cac nhém c6 thé dugc loai bd d& dang va chon loc. Vi
du, cac nhom duge md ta trong Protective Groups in Organic Synthesis (T. W. Greene,
John Wiley & Sons Inc., 1999) c6 thé duoc st dung.

Theo mdi phan Ung trong ban mo t& nay, cac hop chit duoc st dung nhu vat
liéu thd ban dau, vi du, hop chét ¢ cong thirc chung (a), (2)’, (d), (D), (1), (IV) hodc
(V) ciing duoc biét dén hoiic c6 thé duoc san xudt bing cac phuong phép duoc biét
dén rong rai.

Theo mdi phan Umg trong ban mo ta nay, 1a rd rang d6i v6i ngudi ¢6 hidu biét
trung binh trong linh vuc k¥ thudt, cac phan (g bao gém viéc lam noéng cd thé duoc
thuc hién sir dung bé nuée, dau tdm, bdn tim cét hodc 10 vi song.

Theo mdi phan Ung trong ban mo ta ndy, chét phan tmg hd trg dong rin ma
duoc hd tro trén polyme cao phan tir (vi dy, polystyren, polyacrylamit, polypropylen,
polyetylen glycol, v.v...) c6 thé duoc stir dung thich hop.

Theo mdi phan tmg trong ban mo ta ndy, cac san pham phan tmg c6 thé duoc
loc béng cac phuong phép loc thong thudng, vi dy, chung cat 4p suét thudng hodc ap
sudt giam, sic ky 1éng cao ap st dung silica gel hodc magie silicat, sdc ky 16p méng,
nhua trao ddi ion, nhya scavenger, hodc séc ky cdt, rira, tai két tinh, hoic tuong tu.
Viéc tinh ché nay c6 thé duoc 1am mdi phan (mg hodc sau vai phan tmg.

Ddc tinh

Doc tinh cua hop chit theo séang ché vira du nho, va hop chét c6 thé duoc str
dung an toan lam duoc pham.
Ung dung duoc phdm

Vi hop chét theo séng ché ¢6 hoat tinh e ché Ax1, nén né cé thé duoc st dung
1am chét dé ngin ngira va/hoic diu tri bénh lién quan dén Ax1 & cac loai dong vat c6

v, dic biét la cua nguoi.
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Theo sang ché, cac vi du vé bénh lién quan dén Axl bao gém bénh ung thu,
bénh than, bénh do hé théng mién dich, va bénh do hé tudn hoan.

Theo séng ché, bénh ung thu bao gdm bénh bach cu tiy cp tinh, bénh bach
cdu tiy man tinh, kh6i u bach huyét cdp tinh, khdi u hic t6, ung thu v, ung thu tuyén
tuy, khdi u thin kinh dém, ung thu biéu mé tuyén thuc quan, ung thu rudt gia, ung thu
biéu mé té bao than, ung thu tuyén giap, ung thu phdi té bao khong nho, ung thu tuyén
tién liét, ung thu da day, ung thu gan, khdi u hic td 4c tinh mang mach nho, ung thu
budng trimg, ung thu ndi mac tir cung, khdi u bach huyét, ung thu diu va cd, va ung
thu mo lien két.

Theo sang ché, cac vi du vé bénh than bao gém viém cAu than, viém thdn man
tinh, viém than IgA, viém thén lién tiép (th phat), viém thén, suy than cép, suy than
man tinh, bénh tiéu dudng, bénh théng phong, viém mé thén, va viém than va v than.

Theo sang ché, cac vi du vé bénh do hé théng mién dich bao gbém bénh vay
nén, va viém khop dang thip.

Theo sang ché, cac vi du vé& bénh do hé tuin hoan bao gém X0 vita ddng mach
va chimg huyét phéi.

Hon nita, vi hop chét theo sang ché c¢6 hoat tinh tic ché Axl, nén hop chat nay
¢6 thé dwoc sir dung lam chit ngin sy di cin vao té bao ung thu,

Hop chét theo sang ché c6 thé duoc dung lam duoc chat két hop két hop véi
céc duoce chit khac dé hoan thanh cac muc dich sau day:

1) bd sung va/hodc ting cudng hiéu qua phong nglra va/hodc diéu tri ctia hop
chét;

2) cai thién dong luc hoc, cai thién sy hép thy, va sy giam liéu lwong cua hop
chét; va /hodc

3) loai bo cac tic dung phu ctia hop chat.

Duoc chét két hop ctia hop chat theo séng ché va cac loai dugc chat khac c6

thé duoc dung theo dang cua chit két hop bao gdm hdn hop thanh phin trong mot ché
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pham, hoic ¢6 thé duoc ding theo cac ché phdm riéng biét. Viée ding céc ché phdm
riéng biét bao gdm viéc dung ddng thoi va vide ding & cac thoi diém khac nhau. Trong
viéc ding & cac thoi didm khéac nhau, hop chit theo sang ché co thé duogc dung trude
duoc chét khac. Ngoai ra, duge chét khic ¢6 thé duoc dung trude hop chit theo séng
ché. Phuong phép cho viéc dung cac dugc nay c6 thé gidng nhau hoic khac nhau.

Céc bénh ma trén d6 hiéu qua phong ngira va/hodc diéu tri clia cac tic dung
duoc chit két hop dugce dé cap & trén khong dugc gioi han cu thé nhung c6 thé 1a cac
bénh ma trong d6 hiu qua phong ngira va/hodc didu tri ciia hop chit theo sing ché
duoc bd sung va/hodc dugc tang cudng.

Cac duge chat khac cho viée bd sung va/hodc ting cudng hidu qua phong nglra
va/hoac diéu tri cua hop chét theo séng ché dbi vai ung thu bao gém, vi du, cac tac
nhan alkyl, cic chét chéng chuyén hoa, cic khang sinh chdng ung thu, cac alkaloit
thuc vét, cadc hormon, cac hop chét platin, cac khang thé khang CD20, c4c khang thé
khang CD52, cac khang thé khang PD-1, c4c ché pham G-CSF, cac chat gy ra do su
biét hoa bénh bach ciu tién thiy bao cép tinh, cac chét e ché kinaza, cdc chét tc ché
men topoisomeraza, cic chit rc ché aromataza, va céc chét chdng ung thu khac.

Dugc chit khac cho viéc bd sung va/hodc ting cudng hidu qué phong ngira
va/hodic didu tri ctia hop chét theo sang ché dbi voéi bénh than bao gbm, vi du, cac
steroit, cac thude e ché mién dich, cac thudc dbi khang angiotensin II, cac chét e ché
men chuyén angiotensin, cac thudc khang tidu cau, va cac thudc chéng d6ng mau.

Céc thubc khac cho viéc bd sung va/hoic ting cudng hidu qua phong ngia
va/hodc didu tri cia hop chét theo sang ché ddi voi bénh hé théng mién dich baob gom,
vi du, cac thube e ché mién dich, steroit, cac dugc chét chéng thdp khép cé cai thién
bénh trang, cac prostaglandin, cac chét e ché synthaza prostaglandin, céc chét e ché
phosphodiesteraza, cac chat tc ché metalloproteaza, cdc ché pham protein khang
xytokin nhu cac ché phdm khiang TNF-o, cac ché phim khéang IL-1, va ché phim

khang IL-6, cic chit trc ché xytokin, va cac chét khang viém khong steroit.
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Céac duoc chét khac cho viéc bd sung va/hoic ting cudng hiéu qua phong ngilra
va/hodc didu tri ctia hop chit theo sang ché d6i voi bénh do hé tudn hoan bao gdm cac
thudc khang tiéu ciu, cac thubc dbi khang angiotensin II, cac chét e ché men chuyén
angiotensin, cac chit trc ché men khir HMG-CoA, va céc din xuit thiazolidin.

Céc vi du vé céc chét alkyl héa bao gdbm mu tac nito N-oxit hydroclorua,
xyclophosphamit, ifosfamit, melphalan, thiotepa, carboquone, busulfan, nimustin
hydroclorua, dacarbazin, ranimustin, carmustin, chlorambucil, bendamustin, va
mechlorethamin.

Céc vi du v& céc chit chdng chuyén héa bao gdm metotrexat, mercaptopurin,
6-mercaptopurin ribosit, flouraxil, tegafur, tegafur uraxil, carmofur, doxifluridin,
xytarabin, enoxitabin, tegafur gimestat otastat kali, gemxitabin hydroclorua, xytarabin
ocfosfat, procarbazin hydroclorua, va hydroxycarbamit.

Céc vi du vé cac khang sinh chéng ung thu bao gém actinomyxin D,
mitomyxin C, daunorubixin hydroclorua, doxorubixin hydroclorua, aclarubixin
hydroclorua, neocarzinostatin, pirarubixin hydroclorua, epirubixin (hydroclorua),
idarubixin hydroclorua, cromomyxin A3, bleomyxin (hydroclorua), peplomyxin
sulphat, therarubixin, zinostatin stimalamer, gemtuzumab ozogamixin, va vi du twong
tu.

Céc vi du v& cac ché phim thuc vat bao gdm vinblastin sulphat, vincristin
sulphat, vindesin sulphat, irinotecan hydroclorua, etoposide, flutamit, vinorelbin
tartrat, doxetaxel hydrat, paclitaxel, va vi du tuong tu.

Céac vi du v& cac hormon bao gdm estramustin phosphat natri, mepitiostan,
epitiostanol, goserelin axetat, fosfestrol (dietylstilbestrol phosphat), tamoxifen xitrat,
toremifen xitrat, fadrozol hydroclorua hydrat, medroxyprogesteon axetat, bicalutamit,
leuprorelin axetat, anastrozol, aminoglutethimit, androgen bicalutamit, fulvestrant, va
vi du tuong tu.

Céc vi du v& platin cac hop chat bao gdm carboplatin, cisplatin, nedaplatin, va
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oxaliplatin, va vi du tuong tu.

Céc vi du vé cac khang thé khang CD20 bao gbm rituximab, ibritumomab,
ibritumomab tiuxetan, va ocrelizumab.

Céc vi du vé& cac khang thé khang CD52 bao gbm alemtuzumab.

Céc vi du v& céc khang thé khang PD-1 bao gdm nivolumab, va
pembrolizumab.

Céc vi du v& ché phAm G-CSF bao gdm pegfilgrastim, filgrastim, lenograstim,
va nartograstim.

Céac vi du vé chét bao gém chét gy ra su biét hoa cho bénh bach cAu tién thuy
bao cAp tinh bao gdm cac ché phim tamibaroten, tretinoin, va arsenic trioxit.

Céc vi du v& cac chét (¢ ché kinaza chira cac chit wc ché EGFR bao gém
erlotinib hydroclorua, gefitinib, cetuximab, va panitumumab; cac chit (rc ché HER2
bao gdm lapatinib va trastuzumab; céac chét tc ché BCR-ABL bao gdém imatinib,
dasatinib, va nilotinib; cac chit Gc ché multikinaza bao gém sunitinib, vandetanib,
crizotinib, va sorafenib.

Céc vi du vé chét e ché men topoisomeraza bao gdm topotecan, teniposide,
irinotecan, va sobuzoxan.

Céc vi du v& chit tc ché aromataza bao gdm exemestan.

Céc vi du vé cac chat chng ung thu khac bao gdm L-asparaginaza, octreotide
axetat, porfimer natri, mitoxantron axetat, azeglaton, ubenimex, eribulin mesilat,
cladribin, krestin, bexaroten, denileukin diftitox, temozolomit, nelarabin, fludarabin,
bevacizumab, pemetrexed, pentostatin, bortezomib, lenalidomit, va canxi folinat.

Cac vi du vé chit tc ché mién dich bao gém azathioprin, ascomyxin,
everolimus, salazosulfapyridin, xyclosporin, xyclophosphamit, sirolimus, tacrolimus,
bucillamin, metotrexat, va leflunomit.

Cac vi du v& steroit bao gdm amxinonit, hydrocortison natri sucxinat,

prednisolon natri sucxinat, metylprednisolon natri sucxinat, xiclesonid, difluprednat,
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betametason propionat, dexametason, deflazacort, triamxinolon, triamxinolon
axetonua, halxinonua, dexametason palmitat, hydrocortison, flumetason pivalat,
prednisolon butylaxetat, budesonua, prasteron sulphat, mometason furoat, floxinonua,
floxinolon axetonua, fludroxycortit, flunisolit, prednisolon, alclometason propionat,
clobetasol propionat, dexametason propionat, deprodon propionat, fluticason
propionat, beclometason propionat, betametason, metylprednisolon, metylprednisolon
suleptanat, metylprednisolon natri sucxinat, dexametason natri phosphat,
hydrocortison natri phosphat, prednisolon natri phosphat, diflucortolon valerat,
dexametason valerat, betametason valerat, prednisolon valerat axetat, cortison axetat,
diflorason axetat, dexametason axetat, triamxinolon axetat, parametason axetat,
halopredon axetat, fludrocortison axetat, prednisolon axetat, metylprednisolon axetat,
clobetason butyrat, hydrocortison butyrat, hydrocortison butyrat propionat, va
betametason butyrat propionat.

Céc vi du v& duoc chit dbi khang angiotensin II bao gdm losartan,
candesartan, valsartan, irbesartan, olmesartan, telmisartan, va vi du tuong tu.

Céac vi du vé& chit e ché enzym chuyén héa angiotensin bao gbm alacepril,
imidapril hydroclorua, quinapril hydroclorua, temocapril hydroclorua, delapril
hydroclorua, benazepril hydroclorua, captopril, trandolapril, perindopril erbumin,
enalapril maleat, lisinopril, va vi du tuong tu.

Céc vi du vé& cac duoc chit khang tiéu cau bao gdm dipyridamol, va dilazep
hydroclorua hydrat.

Céc vi du vé cac dugc chat chéng dong méu bao gdm warfarin va heparin.

Cac vi du vé& cac duoc chit chéng thip khop cé cai thién bénh bao gdm
D-penicillamin, actarit, auranofin, salazosulfapyridin, hydroxycloquin, buxillamin,
metotrexat, leflunomit, lobenzarit natri, aurothioglucoza, va natri aurothiomalat.

Céac vi du vé céac prostaglandin (sau day, dugc goi t4t 1a "PG") bao gdm cac

thudc cong thitc PGE1 (cac vi du : alprostadil alfadex, alprostadil, va tuong tu), cac
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thudc cong thirc PGI2 (vi du: beraprost natri, va twong tu), cac chét cha van thy thé
PG, va cac chat dbi khang thu thé PG. Céc vi du vé thu thé PG bao gém cac thu thé
PGE (EP1, EP2, EP3, va EP4), c4c thu thé PGD (DP, va CRTH2), cic thu thé PGF
(FP), cac thu thé PGI2 (IP), va c4c thu thé TX (TP).

Céc vi du v& chit e ché prostaglandin synthaza bao gém salazosulfapyridin,
mesalazin, olsalazin, 4-aminosalixylic axit, JTE-522, auranofin, carprofen,
diphenpyramit, flunoxaprofen, flurbiprofen, indometaxin, ketoprofen, lornoxicam,
loxoprofen, meloxicam, oxaprozin, parsalmit, naproxen, piroxicam, piroxicam
cinnamat, zaltoprofen, va pranoprofen.

Céc vi du vé& chit tc ché phosphodiesteraza bao gém rolipram, cilomilast,
Bay19-8004, NIK-616, roflumilast (BY-217), cipamfyllin (BRL-61063), atizoram
(CP-80633), ONO-6126, SCH-351591, YM-976, V-11294A, PD-168787, D-4396, va
IC-485.

Céc vi du v& ché phdm khing TNF-o bao gdm céc khéng thé khang TNF-a,
thu thé hoa tan TNF-o., thu thé cac khang thé khang TNF-a., va protein lién két hoa tan
TNF-a, va ddc biét 1a infliximab va etanercept.

Céc vi du vé& ché phidm khang IL-1 bao gém céc khang thé khang IL-1, thy thé
IL-1 hoa tan, c4c khang thé khang IL-1Ra va/hodc cic khéng thé thu thé khang IL-1 va
dac biét 1a anakinra.

Céc vi du vé ché phim khang IL-6 bao gém céc khang thé khang IL-1, thu thé
hoa tan IL-6, va cac khang thé thu thé khang IL-6, va dic biét la tocilizumab.

Céc vi du v& chét trc ché xytokin bao gdm suplatast tosylat, T-614, SR-31747,
va sonatimod.

Cac vi du vé chit tc ché enzym khit HMG-CoA bao gém atorvastatin,
fluvastatin, lovastatin, pitavastatin, pravastatin, rosuvastatin, va simvastatin.

Céc vi du v& dn xudt thiazolidin bao gdm pioglitazon, ciglitazon, rosiglitazon,

va troglitazon.
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Hon nita, cac duoc chat két hop d& duoc két hop v6i hop chét theo sang ché
khong chi bao gém cac dugc chat dugc phét hién cho dén nay, ma con la cac dugc chét
c¢6 thé dugc phét hién trong twong lai.

Hop chét theo sang ché thuong dugc diung toan than hodc khu trt, bang cich
ding qua dudng miéng hoic dung ngoai dudng tiéu héa. Céac vi du vé thudc ding qua
dudong miéng bao gdm cac thudc dang long ding bén trong (vi du, céc cdn ngot, cac
sird, cac chit c6 ngudn gbe nude duoce dung, cic huyén phiy, va cdc nhii tuong), va
thubc dang rin ding bén trong (vi du, cic vién nén (bao gbm cac vién nén ngam dudi
ludi va cac vién nén phén ra theo dudng ubng), cac thubc vién, céc vién nang (bao
gdm c4c vién nang cling, cic vién nang mém, cac vién nang gelatin, va céc vién nang
siéu nhd), cac bdt, hat, va cac vién thudc hinh thoi). Cac vi du cac thubc ding ngoai
dudng tiéu hoa bao gdm cac thudc dang 1éng (vi du, cic thudc tiém (cac thude tiém
duéi da, cac thudc tiém trong tinh mach, cac thubc tiém co, cac thube tiém trong mang
bung, va dich truyén, va tuong tu), cac thudc nho mét (vi du, céc thudc nhoé mét chira
nuée (cac thude nhd mét chira nude, cac thé huyén phi nhd méat chita nude, cc thudc
nho mét nhét, va cac thude nhod mét ¢ kha nang hoa tan, v.v...), va cac thudc nho mét
khong chtra nuée (vi du, cac thude nhd méit khong chira nude va céc thé huyén phu
nhé mét khong chira nudc), va twong tu), cac thudc dung bén ngoai (vi du, cac thube
m& (cac thubc m& dung cho mét, va tuong tw)), va cac thudc nho tai, va tuong tu. Cac
thudc cong thirc nay c¢6 thé duwoc kiém soat cic thudc giai phéng nhu cac ché phdm
giai phong nhanh, cac ché phim giai phong duy tri, va céc ché phadm tuong tu. Céc ché
phdm nay c6 thé dugc san xuét bing cc phuong phap duoc biét dén rong réi, vi duy,
bang cac phuong phép dugc md ta trong The Japanese Pharmacopoeia.

Céc thudc dang 16ng ding bén trong lam thubc ding qua dudng miéng c6 thé
duoc san xuét bing, vi du, hoa tan hodc tao huyén phu thanh phin hoat cht chit pha
lodng thuong duogc st dung (vi dy, nudc cit, etanol, hoic hdn hop léng cua chung,

hodc tuong tu). Thude & dang 1ong c6 thé bao gbm chét lam udét, chat huyén ph, chit
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lam ngot, vat liéu lam huong liéu, chét tao mui, chit bao quan, chit dém, va chét
tuong tu.

Céc thubc dang rin ding bén trong lam thudc ubng duoc bao ché bing céch,
vi du, trén thanh phr?m hoat chét véi, vi du, chit dan (vi du, lactoza, mannitol, glucoza,
xenluloza vi tinh thé, tinh bot, va tuong tu), chit két dinh (vi du, hydroxypropyl
xenluloza, polyvinylpirolidon, magie metasilicat aluminat, va tuong tu), chét phan hiy
(vi duy, natri carboxymetylxenluloza, va twong tu), chit bbi tron (vi du, magie stearat,
va tuong tu), chét 6n dinh, chét bd trg sy hoa tan (vi duy, axit glutamic, axit aspartic, va
tuong ty), va tuong tu, va bao ché theo cac phuong phap tiéu chudn. Khi cén thiét, su
pht c6 thé dugc thuc hién véi chit pha (vi du, duong, gelatin, hydroxypropyl
xenluloza, hydroxypropyl metyl xenluloza phthalat, va twong ty), va co6 thé dung hai
hozc nhiéu 16p.

Cac thudc dung bén ngoai nhur cac thude ding bén ngoai dudng tiéu héa dugce
san xuit bang phuong phap duoc biét dén rong rai hodc cac don thubc duoc st dung
thong thuong. Vi dy, thubc m& c6 thé duoc san xuét bang sy hop nhét hodc 1am tan
chay thanh phén hoat chét bazo. Chét bazo dang thudc m& duge chon tir chét duoc biét
dén rong rai hoic chét dugc stir dung thong thuong. Vi du, chét don hodc hdn hop hai
hodc nhiéu chit duoc chon tir cac axit béo bac cao va cac este axit béo bac cao (vi du,
axit adipic, axit myristic, axit palmitic, axit stearic, axit oleic, cac este adipat, cac este
myristat, c4c este palmitat, cac este stearat, cac este oleat, va twong tw), sap (vi du, sap
ong, sap c4 nha tang, xeresin, va tuong tu), cac chit hoat dong bé mit (vi duy,
polyoxyetylen alkyl ete phosphat este, va twong tu), cac ruou bac cao (vi dy, xetanol,
ruou stearyl, rugu, va tuong tu), cac dAu silicon (vi du, dimetylpolysiloxan, va tuong
tu), cac hydrocacbon (vi du, petrolatum wa nudc, petrolatum tréng, lanolin tinh khiét,
parafin 16ng, va twong tu), céc glycol (vi du, etylen glycol, dietylen glycol, propylen
glycol, polyetylen glycol, macrogol, va tuong tw), cac dau thuc vat (vi dy, dau thau

diu, diu oliu, dau ving, dau thong, va tuong tu), cac dau dong vat (vi dy, dau chon,
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dau long do trimg ga, squalan, squalen, va tuong tu), nudc, cac chét ting xuc tac hép
thu, va chét chéng kich tmg. Hon nita, ¢6 thé bao gdm chét hut 4m, chit bao quan, chét
dn dinh, chét chéng oxi hoa, huong thom, va tuong tu.

Céac thudc tiém nhu cac thudc ding bén ngoai dudng tiéu hoéa bao gbm cac
dung dich, huyén phu, céc nhil tuong va céac thudc tiém dang ran duoc hoa tan hoic
dang huyén phu trong dung mdi trude khi sir dung. Thuéc tiém duoc st dung bing
cach, vi du, hoa tan, ngung tu hodc nhii tvong thanh phﬁn hoat chét trong dung moi.
Cac vi du vé dung mdi bao gém nuGe cit dé tiém, nude mudi sinh ly, céac diu thuc vat,
cac ruou nhu propylen glycol, polyetylene glycol, etanol, va hdn hop ctia chung. Hon
nita, thudc tiém c6 thé chira chit dn dinh, axit hoa tan (axit glutamic, axit aspartic, va
Polysorbate 80 (thuong hiéu dd duoc dang ky), v.v...), chét ngung tu, chét nhii twong,
chit lam diu, chit dém, chit bao quan, va tuong tu. Thudc tiém nay dugc san XUAt
bang cach khir tring & giai doan cudi hoic ding qua trinh v6 trang. Hon nita, cling c6
thé ding san phdm dang rén v6 tring nhu san pham déng kho dugc san xuit va dugc
v6 trung hodc dugc hoa tan trong nude cAt vo trung dé tiém hodc dung moi khéac truéé
khi st dung.

Khi hop chét theo sang ché hoiic cac chét két hop cua hop chit theo séng ché
va cac thude khéac duoc ding cho cac muc dich dugc dé cap & trén, chiing thudong dugce
dung toan than hodc hodc khu tra, thuong bang cach dung theo dudng udng hoic tiém.
Céac lidu lwong duge dung khéc nhau tiy thudc vao lia tudi, trong luong co thé, cac
triéu chung, cac hiéu qua didu tri, phuong phép s dung, thoi gian diéu tri, va tuong
tu. Noi chung cac lidu luong/ngudi truong thanh 13 tir 1 ng dén 1000 mg/liéu lugng,
mbt 14n hodc nhidu lAn/ngay, bing ding dudng udng, tir 0,1 ng dén 100 mg/lidu luong,
mdt 14n hodc nhiéu 1An/ngay, bang ding bén ngoai dudng tiéu hoa, hodc dung lién tuc
tir 1 dén 24 gid/ngdy trong tinh mach. Nhu dugc dé cap o trén, cac liéu luong dé st
dung thay dbi tiry thudc vao cac diéu kién khac nhau. Do d6, céc liéu lugng nho hon

pham vi dugc @& cap & trén c6 thé du trong mot sd truong hop, va cac lidu lugng 16m
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hon trong pham vi dugc dé cap & trén dugc doi hoi trong mot s6 truong hop.
Céc vi du thye hién sdng ché

Sau day, sang ché 1a duoc mo ta chi tiét dua vao céac vi du duoc dé cap dudi
day, nhung sang ché khong duge gidi han & cac vi du nay.

Céac dung modi duge dit trong cac ngodc don duoc thé hién trong su phan tach
phép sc ky va TLC chi ra mdi dung méi rira giai hodc dung moi phat trién duoc st
dung, va ty 1& duoc bidu difn theo ty 1& thé tich. Phin md ta “NH silica” la
CHROMATOREX NH TLC PLATE (s catalog; 3800003) dugc san xuit bdi FUII
SILYSIA CHEMICAL LTD. dugc stt dung; va “DNH silica” 14 CHROMATOREX NH
TLC PLATE (s6 catalog; 3800403) dugc san xuit boi FUJI SILYSIA CHEMICAL
LTD. duoc st dung;

LC-MS/ELSD d3 duogc thuc hién theo cac diéu kién sau day:

{Cot: Waters ACQUITY C18 ‘(duﬁmg kinh hat: 1,7 x 10-6; chiéu dai cot: 30 x
2,1 mm L.D.); tbc do chay: 1,0mL/phut; nhiét d6 cot: 40°C; pha dong (A): dung dich
chita nuée cta axit fomic 0,1 %; pha dong (B): dung dich axetonitril ctia axit fomic 0,1
%; gradien (tdc d ctia pha dong (A) : pha dong (B)): [0 phut] 95:5; [0,1 phut] 95:5;
[1,2 phat] 5:95; [1,4 phut] 5:95; [1,41 phut] 95:5; [1,5 phut] 95:5; thiét bi do: UV
(PDA), ELSD, MS}

Phan md ta trong ngodc don theo dit liéu NMR thé hién dung méi dung dé do.

Tén cta hop chat di dung trong ban md ta dugc dat tén bing cach st dung
ACD/Name (nhdn hiéu d3 dugc dang ky) dugc san xudt boi Advanced Chemistry
Development Inc., 1a chuong trinh mdy tinh ma tén cac hop chit theo quy tic TUPAC,
hoic duogc dit tén theo danh phap IUPAC.

Vidu 1: 4-[(6-clo-3-pyridinyl)oxy]-6,7-dimetoxy quinolin

Duéi dong khi nito, dung dich 4-clo-6,7-dimetoxy quinolin (1,00g) (s6 dang

ky CAS: 35654-56-9) trong clobenzen (9mL), 6-clopyridin-3-ol (0,65g), va trietyl
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amin (11,3mL) duoc dit trong binh cdu bén ¢ 100mL, va hdn hop dugc khudy & nhiét
d6 bé (140°C) trong khoang 5 ngdy. Dung dich tao ra dwoc gitt dé lam lanh dén nhiét
d6 trong phong, bd sung nudc va etyl vao d6, va dung dich duoc tach. Lép nude duoc
chiét mét 1an nita vai etyl axetat, va 16p hitu co hdn hop duoc rira sach véi dung dich
mudi bdo hoa, va duoc 1am khd qua natri sulphat khan. Dung méi duoc chung cht duéi
4p suat giam. Phan du tao ra dugc tinh ché bang cach sic ky cot silica gel (hexan : etyl
axetat = 1:8) dé thu duoc hop chat néu & tiéu dé (1,16g) c6 cac tri sd tinh chét vat ly
sau day.

TLC: Rf 0,22 (hexan : etyl axetat = 1:3);

'H-NMR (DMSO-ds) : 88,52, 8,48, 7,87 - 7,85, 7,66, 7,49, 7,43, 6,65, 3,95,
3,93.
Vidu 2: 5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinamin

Dudi dong khi nito, dit vao trong binh cau bdn c6 200mL dung dich ctia hop
chét (1,15g) duoc tao ra & vi du 1 trong tetrahydrofuran (THF) (18mL), 1,0 mol/L lithi
bis(trimetylsilyl)amit (LHDMS) (5,45mL), phirc tris(dibenzyliden axeton)dipaladi(0)
cloroform (0,19g), va 2-dixyclohexylphosphino-2°,6’-dimetoxy biphenyl (0,15g), va
hdn hop duoc khudy & nhiét d6 bé (80°C) trong khoang 16,5 gid. Hon nita, bd sung
vao d6 (10mL) axit clohydric 6mol/L (10mL), va hdn hop dugc khudy & nhiét d6 bé
(80°C) trong khoang 2 gitr. Hon hop duoc gitt dé 1am lanh dén nhiét do trong phong,
sau d6 bd sung dung dich chita nuwéc natri hydro bicacbonat va etyl axetat, va dung
dich tao ra dugc tach. Lop nude dugc chiét mot 14n nita véi etyl axetat, va 16p hitu co
hdn hop dugce rira sach v6i dung dich mudi bdo hoa, va sau d6 duoc lam kho qua natri
sulphat khan. Dung moi dugc chung cAt dudi &p suét giam. Phin du tao ra dugc tinh
ché bang cach sic ky cot silica gel (etyl axetat — etyl axetat : metanol = 9:1) dé thu
duoc hop chit néu & tidu d& (0,80g) ¢ cac tri s tinh chét vat ly sau day.

TLC: Rf 0,51 (etyl axetat : metanol = 4:1);

'H-NMR (DMSO-ds ): & 8,45, 7,89, 7,51, 7,38 - 7,36, 6,56, 6,42, 6,05, 3,94.
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Vi du 3: etyl 2,5-dioxo-5,6,7,8-tetrahydro-2H-cromen-3-carborxylat

Hoda tan 1,3-xyclohexandion (s§ ding ky CAS: 504-02-9) (13,25g) trong
N,N-dimetyl formamit (DMF) (200mL) & nhiét do trong phong, va bd sung vao dé
tert-butoxy kali (13,26g) va etyl (E)-2-xyano-3-etoxy-2-propenoat (sb ding ky CAS:
94-05-3) (20,00g). HOn hop dugc khudy trong khoang 21 gid. Dung dich phan tng
duoc pha lodng véi etyl axetat, bd sung vao d6 dung dich chita nudce axit clohydric 2
mol/L, va khudy hén hop. Etyl axetat va nudc duge bd sung thém, va 16p hitu co duge
chiét. Phan chiét dugc rira sach véi dung dich mudi bdo hoa, sau d6 dugc 1am kho qua
natri sulphat khan, va dung mdéi dugc chung cAt dudi ap sudt giam dé thu dugc hop
chit néu & tidu d& (23,62g) c6 cac tri s6 tinh chit vat 1y sau day.

TLC: Rf 0,35 (hexan : etyl axetat = 1:1);

'H-NMR (CDCl3): & 1,37, 2,19, 2,61, 2,92, 4,36, 8,63.
Vi du 4: axit 2,5-dioxo-1-phenyl -1,2,5,6,7,8-hexahydro-3-quinolin carboxylic

Hoa tan hop chét (10,00g) duoc tao ra & vi du 3 trong etanol (200mL) & nhiét
dd trong phong, anilin (3,94g) duoc bd sung vao d6, va hdn hop dugc khudy trong
khoang 6 gid. Céac chét rin dugc két tha tir dung dich phan Umg dugc thu gom bang
cach loc qua phéu loc Kiriyama, va dugc rira véi etanol. Phan du thu duoc dugc lam
kho dudi 4p suét gidm & nhiét do 60°C. Thu duoc hop chit néu & tiéu dé (4,01g) ¢6
c4c tri sb tinh chét vat ly sau day.

TLC: Rf 0,37 (diclometan : metanol = 9:1);

'H-NMR (CDCl3): 8 2,11, 2,60, 7,25, 7,63, 9,21.
Vi du 5: N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-

1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

X
W
/N | N N
o o O [ j
H;C/O /|
HJC\O \N
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Hoa tan hop chit (105 mg) dwoc tao ra & vi du 4 va
0-(7-aza-1-benzotriazolyl)-N,N,N’,N’-tetrametyl uronium hexaflophosphat (HATU)
(192 mg) trong DMF (2mL) ¢ nhiét do trong phong, bd sung vao do
diisopropyletylamin (DIPEA) (0,17mL) va hop chét (100 mg) dugc tao ra & vidu 2, va
hén hop duoc khudy trong khodng 21 gid. Dung mdi duge chung cht dudi 4p suit
giam. Phan du tao ra dugc tinh ché bang cach sic ky silica gel (hexan : etyl axetat =
30:70 — 0:100 — etyl axetat : metanol = 70:30) dé thu duoc hop chat néu & tiéu aé
(116 mg) co céc tri s6 tinh chét vat 1y sau day.

TLC: Rf 0,76 (etyl axetat : metanol = 5:1);

I'H-NMR (CDCL): & 2,13, 2,60, 4,05, 6,44, 7,25, 7,42, 7,53, 7,63, 8,22, 8,48,
8,51, 9,32, 11,93.

Céc vi du tir 5(1) dén 5(54)

Céc hop chét vi du sau day thu dugc bang cach tién hanh c¢6 muc dich giéng
nhau nhu & vi du 5 st dung hop chit duogc tao ra & vi du 2 va céc din xuét axit
carboxylic tuong tng thay cho hop chét dugc tao ra & vi du 4.

Vi du  5(1):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl} -7,7-dimetyl-

2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3 -quinolincarboxamit

TLC: Rf 0,75 (etyl axetat : metanol = 5:1);

I'H-NMR (CDCL ): & 1,06, 2,43, 2,48, 4,05, 6,45, 7,25, 7,43, 7,54, 7,55-7,65,
8,22, 8,48, 8,51, 9,32, 11,92.
Vi du 52): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2°,5’-dioxo-1"-

phenyl-2°,5’,6°,8 -tetrahydro-1"H-spiro[xyclopropan-1,7 -quinolin]-3’-carboxamit
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TLC: Rf 0,69 (etyl axetat : metanol = 5:1);

'H-NMR (CDCl3): & 0,39, 0,54, 2,41, 2,48, 4,05, 6,45, 7,22, 7,43, 7,53,
7,55-7,62, 8,22, 8,49, 8,51, 9,36, 11,92.

(San phdm phu)
N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-8°-hydroxy-2’,5’-dioxo-1’-
phenyl-2’,5°,6°,8’-tetrahydro-1"H-spiro[xyclopropan-1,7°-quinolin]-3’-carboxamit

TLC: Rf 0,68 (etyl axetat : metanol = 5:1);

'H-NMR (CDCls): 8 0,44, 0,61, 1,89, 3,39, 3,45, 4,10, 4,14, 6,76, 7,19, 7,47,
7,58-7,65, 7,86, 8,25, 8,63, 9,27, 12,05.

Vi du 5@3): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-etyl-2,5-dioxo-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,70 phut);

IH-.NMR (CDCL): & 1,41-1,46, 2,25-2,29, 2,62-2,65, 3,07-3,11, 4,06,
4,26-4,30, 6,45-6,47, 7,43, 7,55, 7,55-7,60, 8,29-8,31,8,50-8,53, 9,21, 12,23.

Vi du 5(4): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(4-flobenzyl)-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian Iuu: 0,80 phut);

I'H-NMR (CDCl3): & 2,14-2,20, 2,58-2,63, 2,96-3,01, 4,06, 5,50, 6,45-6,47,
6,89-7,10, 7,26-7,37, 7,43, 7,55, 7,57-7,61, 8,29-8,30, 8,50-8,54, 9,29, 12,10.

Vi du 505  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-
(tetrahydro-2H-pyran-4-yl)-1,2,5,6,7,8-hexahydro-3 -quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,67 phut);

I'H-NMR (CDCL): & 2,20-2,30, 2,60-2,64, 3,00-3,30, 3,45-3,55, 4,06,
4,15-4,20, 4,40-4,60, 6,45-6,47, 7,44, 7,55-7,61, 8,30-8,31, 8,49-8,52, 9,20, 12,17.

Vi du 5(6): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-

(2,2-dimetylpropyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3 -quinolincarboxamit
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TLC: Rf 0,54 (etyl axetat : metanol = 9:1);

I'H-NMR (CDCl3): § 0,99, 2,09, 2,56, 3,19, 3,94, 4,25, 6,54, 7,40, 7,53, 7,86,
8,39, 8,48, 8,89, 12,19.
Vi du 5(7): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(4-flophenyl)-

2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,59 (diclometan : metanol = 9:1);

I'H-NMR (CDCl): & 2,13, 2,60, 4,05, 6,44, 7,24 - 7,35, 7,43, 7,54, 7,57, 8,23,
8,50, 9,32, 11,88.
Vi du  5(8):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-6,6-dimetyl-

2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

HyC CH;

o
Hye” 7

H,C. X
o N

TLC: Rf 0,51 (diclometan : metanol = 10:1);
'H-NMR (CDCl3): & 1,13, 1,80-1,90, 2,40-2,60, 3,92, 3,94, 6,53-6,55, 7,40,
7,50-7,53, 7,57-7,66, 7,84-7,88, 8,34-8,36, 8,40-8,43, 8,47-8,49, 8,99, 11,98.
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Vi du  509):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-isobutyl-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,50 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-d¢): & 0,94, 2,05-2,25, 2,49-2,65, 3,15-3,24, 3,93, 4,13,
6,54, 7,04, 7,53, 7,86, 8,38-8,45, 8,48, 8,89, 12,24.
Vi du  5(10):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(2R)-1-
hydroxy-3-metyl-2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,20 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 0,70, 1,11, 2,13, 2,41, 2,87-2,99, 3,35, 4,02, 4,07, 4,19,
4,88,6,17, 7,19, 7,53, 7,86, 8,17, 8,37, 8,58, 8,61, 12,18.
Vi du  5(11):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(2S)-1-

hydroxy-3-metyl-2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

H,c’o 7
HiC N ,
(4]
TLC: Rf 0,20 (etyl axetat, NH silica);
I'H-NMR (CDCl3): 8 0,70, 1,11, 2,13, 2,41, 2,87-2,99, 3,35, 4,02, 4,07, 4,19,
4,88,6,17,7,19, 7,53, 7,86, 8,17, 8,37, 8,58, 8,61, 12,18.
Vi du 5(12): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-flophenyl)-

2,5-diox0-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

g

N
Hac/o 7 |
il Sy
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TLC: Rf 0,56 (etyl axetat : metanol = 9:1);

'H-NMR (CDCl3): & 2,13, 2,60, 4,05, 6,44, 7,07, 7,32, 7,43, 7,54, 7,59, 8,23,
8,49,9,32, 11,85.
Vi du 5(13): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[1-
(hydroxymetyl)xyclobutyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,15 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 1,81-1,95, 2,16-2,29, 2,40-2,75, 2,83-3,01, 3,45, 4,05,
4,06, 4,18, 4,48, 6,41, 7,39, 7,55, 7,61, 8,28, 8,46, 8,54, 9,08, 11,99.
Vi du  5(14):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(1R)-1-
(4-ﬂ0pheny1)etyl] -2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,51 (etyl axetat);

'H-.NMR (CDClz): & 2,00-2,20, 2,45-3,07, 4,05, 4,06, 6,45, 7,03-7,12,
7,18-7,23, 7,43, 7,55, 7,58, 8,28, 8,50, 8,51, 9,23, 12,07.
Vi du  5(15):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(1S)-1-
(4-flophenyl)etyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,50 (etyl axetat, NH silica);

1.H-NMR (CDCl3): & 2,00-2,20, 2,45-3,07, 4,05, 4,06, 6,45, 7,03-7,12,
7,18-7,23, 7,43, 7,55, 7,58, 8,28, 8,50, 8,51, 9,23, 12,07.
Vi du 5(16): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-flophenyl)-

2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

HiC Z

TLC: Rf 0,52 (etyl axetat : metanol = 9:1);

'H-NMR (CDCl3): & 2,15, 2,63, 4,05, 6,44, 7,26 - 7,61, 8,22, 8,49, 9,33,
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11,85.
Vi du 5(17): N-{5-[(6,7-dimet0xy-4-quinolinyl)oxy]-2-pyridinyl}-2’,5’-dioxo-l’-
phenyl-2°,5°,6’,8 -tetrahydro-1"H-spiro[xyclobutan-1,7’-quinolin]-3’-carboxamit

TLC: Rf 0,71 (etyl axetat : metanol = 5:1);

IH-NMR (CDCl3): & 1,78-1,93, 2,64, 2,73, 2,93, 3,02, 4,05, 6,45, 7,24, 7,42,
7,53-7,67, 8,22, 8,49, 9,29, 11,92.
Vi du  5(18):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-
[(1S)-1-phenyletyl]-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,69 (etyl axetat : metanol = 5:1);

I'H-NMR (CDCl3): & 2,01, 2,55, 2,95, 4,05, 4,006, 6,44, 7,19, 7,29-7,43, 7,55,
7,57, 8,28, 8,49-8,53, 9,25, 12,13,
Vi du 5(19): 1-xyclopropyl-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}
-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,69 phut);

MASS (ESI, Pos.): 527(M+H)".
Vi du 5(20): 1-(1-xyclopropyl-2-hydroxyetyl)-N-{5-[(6,7-dimetoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian Ivu: 0,71 phut);

MASS (ESI, Pos.): 571(M+H)".
Vi du  5Q1):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[2-(mety]
sulfonyl)-1-phenyletyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,67 (etyl axetat : metanol = 5:1);

I'H-NMR (CDCl3): & 2,20-2,80, 3,14, 3,92, 3,93, 4,61, 6,29, 6,49, 7,33, 7,39,
7,50, 7,83, 8,34, 8,45, 8,92, 11,80.
Vi du  5(22): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-
(3-pentanyl)-1,2,5,6,7,8-hexahydro-3 -quinolincarboxamit

(LC-MS/ELSD): (thoi gian Ivu: 0,80 phut);

-48-



28927

MASS (ESI, Pos.): 557(M+H)".
Vi du 5(23): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-hydroxy-2-
metylpropyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,66 phut);

MASS (ESI, Pos.): 559(M+H)".
Vi du 5(24): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(1-hydroxy
-3-metyl-2-butanyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,71 phut);

MASS (ESI, Pos.): 573(M-+H)".
Vi du 5(25): l-xyclobutyl-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}
-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian Iuu: 0,74 phut);

MASS (ESI, Pos.): 541(M+H)".
Vi du 5(26): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-
[1-(4-flophenyl)etyl]-2,5-dioxo0-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,80 phut);

MASS (ESI, Pos.): 609 (M+H)".
Vi du 527): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-
(3-pyridinyl)-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,63 phut);

MASS (ESI, Pos.): 564(M-+H)".
Vi du 5(28): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[2-(dimety]
amino)etyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,51 phut);

MASS (ESI, Pos.): 558 M+H)".
Vi du 5(29): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-metoxy-2-

metylpropyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
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TLC: Rf 0,65 (diclometan : metanol = 9:1);

'H-NMR (CDCl3): & 1,19-1,35, 2,18, 2,62, 2,81, 3,16, 3,83, 4,06, 4,07, 4,99,
6,45, 7,27, 7,44, 7,56, 7,59, 8,31, 8,51, 8,54, 9,23, 12,24.
Vi du 5(30): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-hydroxy-
3-metyl-2-butanyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian Iuu: 0,70 phut);

MASS (ESL Pos.): 573 (M+H)".
Vi du 531): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-oxetanyl)-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,68 phut);

MASS (ESI, Pos.): 543 (M+H)".
Vi du  5(32):  1-(4,4-difloxyclohexyl)-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]
-2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,80 phut);

MASS (ESI, Pos.): 605(M+H)".
Vi du 5(33): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(1-metyl-1H-
pyrazol-4-yl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,63 phut);

MASS (ESL Pos.): 567(M+H)".
Vi du 5(34): 1-(xyclopropylmetyl)-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]
-2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian Iuu: 0,75 phut);

MASS (ESI, Pos.): 541 (M+H)".
Vi du 535): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-metyl-
2-butanyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian Iuu: 0,82 phut);

MASS (ESI, Pos.): 557 (M+H)".
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Vi du 5(36): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-hexyl-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,88 phut);

MASS (ESI, Pos.): 571 (M+H)".
Vi du 5@37): 1-[(1S)-1-xyclohexyletyl]-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-
2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,92 phut);,

MASS (ESI, Pos.): 597 (M+H)*.
Vi du 538): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-
1-(3-phenylpropyl)-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,85 phut);

MASS (ESL, Pos.): 605 (M+H)".
Vi du 5(39): [1-[(1S)-1-xyclopropyletyl]-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-
2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3 -quinolinéarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,79 phut);

MASS (ESL Pos.): 555 (M+H)".
Vi du 5(40): 1-[(1R)-1-xyclopropyletyl]-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-
2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,80 phut);

MASS (ESI, Pos.): 555 (M+H)*.
Vi du 5(41): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(4-metyl
phenyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,66 (etyl axetat : metanol = 9:1);

'H-NMR (CDCl3): 8 2,10, 2,48, 2,60, 4,05, 6,44, 7,13, 7,42, 7,53, 7,56, 8,21,
8,49, 8,50, 9,31, 11,94.
Vi du 5(42): 1-(4-clophenyl)-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-

2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
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TLC: Rf 0,60 (etyl axetat : metanol = 9:1);
'H-NMR (CDCl3): & 2,13, 2,60, 4,05, 6,45, 7,22, 7,42, 7,53, 7,57, 7,61, 8,23,
8,48, 8,50, 9,31, 11,85.
Vi du 5(43): 1-(2,4-diflophenyl)-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-
pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
TLC: Rf 0,33 (etyl axetat),
'H-NMR (CDCl): 6 2,17, 2,62, 4,06, 6,44, 7,14, 7,31, 7,43, 7,54, 7,57, 8,24,
8,50, 9,33, 11,79.
Vi du 5(44): 1-(2-clophenyl)-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-
2-pyridinyl}-2,5-diox0-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
TLC: Rf 0,29 (etyl axetat);
'"H-NMR (CDCl3): & 2,14, 2,54, 2,64, 4,05, 6,44, 7,34, 7,43, 7,55, 7,57, 7,69,
8,23, 8,49, 8,51, 9,35, 11,85.
Vi du  5(45): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-metyl
phenyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
TLC: Rf 0,36 (etyl axetat);
'H-NMR (CDCl3): & 2,08-2,15, 2,36, 2,58-2,65, 4,05, 6,44, 7,15, 7,43-7,59,
8,23, 8,48-8,52, 9,35, 11,97.
Vi du  5(46): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(1R)-2-
hydroxy-1-phenyletyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
TLC: Rf 0,15 (etyl axetat, NH silica);
'H-NMR (CDCls): § 2,14, 2,48, 3,04, 3,30, 4,04, 4,05, 4,51, 5,11, 6,22, 7,19 -
7,42, 7,53, 1,73, 8,16, 8,40, 8,51, 8,86, 11,89.
Vi du  5(47):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(1S)-2-
hydroxy-1-phenyletyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
TLC: Rf 0,51 (etyl axetat : metanol = 10:1);
'H-NMR (CDC13):‘6 2,08-2,25, 2,30-2,70, 2,97-3,16, 3,16-3,40, 4,05, 4,06,
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4,45-4,60, 4,88-5,19, 5,67-6,15, 6,26, 7,16-7,42, 7,53, 7,72, 8,18, 8,43, 8,52, 8,94,
11,90.
Vi du 5(48):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-
1-[(1R)-1- phenyletyl]-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,51 (etyl axetat);

'H-NMR (CDCl3): & 1,99-2,10, 2,40-2,70, 2,91, 4,06, 6,45, 7,21, 7,30-7,43,
7,55, 7,58, 8,29, 8,52, 9,26, 12,14.
Vi du 5(49): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(2S)-3-metyl-
2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,51 (etyl axetat : metanol = 10:1)

I'H-NMR (CDCl): & 0,74, 1,07, 1,70, 2,10-2,40, 2,48-2,73, 2,95-3,15, 3,96,
4,06, 4,07, 6,45, 7,43, 7,52-7,64, 8,31, 8,47-8,56, 9,21, 12,27.
Vi du 5(50): 1-(3-clophenyl)-N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl} -
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,72 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-d¢): & 1,98-2,07, 2,48-2,60, 3,93, 6,54, 7,40, 7,45-7,51,
7,67-7,69, 7,90, 8,36, 8,41, 8,48, 8,97, 11,89.
Vi du  5(51):  N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-metyl
phenyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,38 (etyl axetat : metanol = 19:1);

I'H-NMR (DMSO-ds ): & 1,89-2,04, 2,36-2,62, 3,92-3,94, 6,54, 7,10-7,56, 7,86,
8,35, 8,42, 8,47-8,49, 8,97, 11,97.
Vi du 5(52): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(2R)-
3-metyl-2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3 -quinolincarboxamit

TLC: Rf 0,48 (etyl axetat : metanol = 10:1);

'H-NMR (CDCL): & 0,74, 1,07, 1,70, 2,10-2,38, 2,49-2,75, 2,93-3,15,
3,88-4,02, 4,06, 4,07, 6,45, 7,43, 7,52-7,63, 8,31, 8,46-8,58, 9,21, 12,27.
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Vi du 5(53): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[1-(2-hydroxy-
2-metylpropyl)-1H-pyrazol-4-yl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolin
carboxamit

TLC: Rf 0,15 (etyl axetat, NH silica);

'H-NMR (CDClz): & 1,27, 2,14, 2,59, 2,73, 3,20, 4,05, 4,18, 6,44, 7,43, 7,53,
7,54,7,70, 8,24, 8,49, 8,51, 9,28, 11,88.
Vi du  5(54): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-
phenyl-2,5,6,7,8,9-hexahydro-1H-xyclohepta[b]piperidin-3-carboxamit

TLC: Rf 0,32 (etyl axetat);

'H-NMR (CDCls): & 1,80, 1,91, 2,71, 2,77, 4,05, 6,45, 7,25, 7,43, 7,53-7,66,
8,21, 8,48, 8,50, 9,11, 11,99.
Vi du 6: 1-(4-flophenyl)-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl} -
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

0.

HiC,

Hop chit néu & tiéu d& c6 cac tri sb tinh chét vat ly sau ddy thu duoc bang
cach tién hanh c6 muc dich giéng nhaunhu 6 vidul - vidu2— vidu3 — vidu4
— vi du 5, sir dung 4-clo-7-metoxy quinolin (s& ding ky CAS: 68500-37-8) thay cho
4-clo-6,7-dimetoxy quinolin.

TLC: Rf 0,73 (etyl axetat : metanol = 19:1);

'H-NMR (CDCl3): & 1,92-2,09, 2,40-2,70, 3,93, 6,54, 7,29, 7,41-7,60, 7,87, 8,21,
8,36, 8,41, 8,61, 8,97, 11,94.

Vidutir 6(1) dén 6(38)

Céc hop chit vi du sau day thu dugc bing cach tién hanh c6 muc dich gidng
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nhau nhu & vi du 6, sit dung 4-clo-7-metoxy quinolin hodc dan xudt quinolin twong
mg thay cho né va hop chét duoc tao ra & vi du 4 hodc dan xuit axit carboxylic tuong
ung thay cho noé.
Vi du 6(1): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,30 (etyl axetat, NH silica);

'H-NMR (DMSO-ds): & 1,98, 2,45-2,57, 3,92, 6,52, 7,28, 7,40, 7,44, 7,46,
7,57-7,67, 7,85, 8,20, 8,35, 8,40, 8,60, 8,97, 11,95.
Vi du 6(2): N-{5-[(6-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,77 pht);

'H-NMR (CDClL): § 2,05-2,20, 2,51-2,68, 3,97, 6,52, 7,25-7,26, 7,27-7,29,
7,41, 7,54-7,67, 8,00, 8,22, 8,50, 8,55, 9,33, 11,93.
Vi du 6(3): 1-[(2S)-1-hydroxy-3-metyl-2-butanyl]-N-{5-[(7-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,71 (etyl axetat : metanol = 5:1);

'H-NMR (CDCl): 8 0,72, 1,12, 2,18, 2,48, 2,92-3,02, 3,31, 3,95, 4,04, 4,17,
4,77,5,23, 6,23, 7,21, 7,78, 8,21, 8,24, 8,51, 8,55, 8,77, 12,16.
Vi du 6(4): 1-[(2R)-1-hydroxy-3-metyl-2-butanyl]-N-{5-[(7-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,71 (etyl axetat : metanol = 5:1);

'H-NMR (CDCl3): § 0,72, 1,12, 2,18, 2,48, 2,92-3,02, 3,31, 3,95, 4,04, 4,17,
4,77,5,23, 6,23, 7,21, 7,78, 8,21, 8,24, 8,51, 8,55, 8,77, 12,16.
Vi du 6(5): 1-(3-flophenyl)-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2,5-diox0-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,43 (etyl axetat : metanol = 19:1);

'H-NMR (CDCl3): & 1,93-2,08, 2,40-2,65, 3,93, 6,54, 7,27-7,55, 7,65-7,76,
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7,87, 8,21, 8,34-8,47, 8,62, 8,98, 11,91.
Vi du 6(6): 2,5-dioxo-1-phenyl-N-(5-{[7-(triflometyl)-4-quinolinyl]oxy}-
2-pyridinyl)-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 1,06 phut);

'H-NMR (DMSO-ds): & 2,00, 2,52-2,55, 6,88, 7,46-7,48, 7,58-7,66, 7,93-7,96,
8,40-8,44, 8,46, 8,57, 8,85, 8,99, 11,99.
Vi du 6(7): 1-xyclobutyl-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,69 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-d¢): & 1,70-1,90, 1,95-2,10, 2,35-2,60, 2,73-2,89, 3,04-3,15,
3,94, 4,89-5,03, 6,55, 7,30, 7,42, 7,88, 8,22, 8,40, 8,42, 8,62, 8,83, 12,16.
Vi du 6(8): 1-(2,2-dimetylpropyl)-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,65 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-ds): & 0,99, 2,00-2,16, 2,48-2,65, 3,15-3,22, 3,94, 4,12-4,38,
6,55, 7,30, 7,42, 7,88, 8,22, 8,39, 8,42, 8,62, 8,90, 12,20.
Vi du 6(9): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-6,6-dimetyl-2,5-
dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,55 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-ds): & 1,13, 1,80-1,90, 2,34-2,56, 3,92, 6,54, 7,29, 7,41,
7,48-7,68, 7,87, 8,20, 8,35, 8,41, 8,61, 8,99, 11,98.
Vi du 6(10):  1-(4-clophenyl)-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl} -
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,52 (etyl axetat : metanol = 19:1);

IH-NMR (DMSO-ds): 6 1,91-2,04, 2,37-2,60, 3,93, 6,54, 7,29, 7,41, 7,52, 1,72,
7,88, 8,20, 8,34, 8,41, 8,61, 8,97, 11,91.

Vi du 6(11): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(4-metylphenyl)-
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2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,41 (etyl axetat : metanol = 19:1);

I H-NMR (DMSO-ds): & 1,91-2,03, 2,42, 2,40-2,60, 3,93, 6,54, 7,26-7,46, 7,87,
8,20, 8,36, 8,41, 8,61, 8,96, 11,97.
Vi du  6(12): 1 -(4,4-diﬂoxy¢10hexyl)—N— {5-[(7-metoxy-4-quinolinyl)oxy]-2-
pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,50 (etyl axetat, NH silica);

I'H-NMR (CDCl): & 1,81, 2,25, 2,31, 2,62, 3,08, 3,30, 3,98, 4,10, 6,43, 7,25,
7.42.7,57, 8,24, 8,30, 8,51, 8,61, 9,19, 12,08.
Vi du 6(13): 1-(xyclopropylmetyl)-N—{5-[(7-met0xy-4-quinolinyl)oxy]-2-pyridiny1}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,55 (etyl axetat, NH silica);

I'H-NMR (CDCL): & 0,62, 1,15, 2,26, 2,64, 3,15, 3,98, 4,20, 6,43, 7,23, 7,42,
7,57, 8,23, 8,29, 8,51, 8,61, 9,22, 12,23.
Vi du 6(14): 1-[(1R)-l-xyclopropyletyl]-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-
pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3 -quinolincarboxamit

TLC: Rf 0,55 (etyl axetat, NH silica);

I'H-NMR (CDCL): § 0,06, 0,30, 0,56, 0,77, 1,80, 2,24, 2,60, 2,89, 3,43, 3,98,
6,44,7,22, 7,43, 7,56, 8,23, 8,30, 8,51, 8,61, 9,20, 12,29.
Vi du 6(15): 1-[(1S)-1-Xyclopropyletyl]—N-{5-[(7—metoxy-4-quinolinyl)oxy]-2-
pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3 -quinolincarboxamit

TLC: Rf 0,55 (etyl axetat, NH silica);

I'H-NMR (CDCl): & 0,06, 0,30, 0,56, 0,77, 1,80, 2,24, 2,60, 2,89, 3,43, 3,98,
6,44, 7,22, 7,43, 7,56, 8,23, 8,30, 8,51, 8,61, 9,20, 12,29.
Vi du 6(16): 1-(4-ﬂ0phenyl)-N-{5-[(6-metoxy-4-quinolinyl)oxy]-2—pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3 -quinolincarboxamit

TLC: Rf 0,69 (etyl axetat : metanol = 5:1);
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'H-NMR (CDClh): & 2,13, 2,60, 3,97, 6,52, 7,29-7,35, 7,41, 7,55-7,60, 8,00,
8,23, 8,49, 8,54, 9,32, 11,88.
Vi du 6(17): l-isobutyl-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,34 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-ds):8 0,94, 2,08-2,20, 2,40-2,60, 3,12-3,26, 3,94, 4,12, 6,55,
7,30, 7,42, 7,88, 8,22, 8,39, 8,41, 8,62, 8,90, 12,24.
Vi du 6(18): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-2°,5’-dioxo-
1’-phenyl-2°,5°,6’,8’-tetrahydro-1"H-spiro[xyclobutan-1,7’-quinolin]-3’-carboxamit

TLC: Rf 0,56 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-d¢): & 1,65-1,91, 2,63-2,74, 3,93, 7,29, 7,45, 7,46-7,53,
7,58-7,71, 7,87, 8,20, 8,36, 8,41, 8,61, 8,94, 11,94.
Vi du 6(19): 1-(2,4-diflophenyl)-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,51 (etyl axetat);

'H-NMR (CDCl3): 8 2,16, 2,62, 3,97, 6,42, 7,10-7,33, 7,42, 7,56, 8,21-8,24,
8,49, 8,60, 9,33, 11,79.
Vi du 6(20): 1-(2-clophenyl)-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,40 (etyl axetat);

'H-NMR (CDCl3): & 2,14, 2,55, 2,63, 3,97, 6,41, 7,23, 7,35, 7,42, 7,53-7,58,
7,68, 8,21, 8,23, 8,49, 8,60, 9,34, 11,84.
Vi du 6(21): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-metylphenyl)-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,44 (etyl axetat);

'H-NMR (CDCl3): & 2,15-2,20, 2,35, 2,58-2,67, 3,97, 6,41, 7,15, 7,24,
7,41-7,49, 7,56, 8,21, 8,23, 8,49, 8,60, 9,34, 11,96.
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Vi du 6(22): 1-[1-(hydroxymetyl)xyclobutyl]-N-{5-[(6-metoxy-4-quinolinyl)oxy]-2-
pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,15 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 1,87, 2,18, 2,40, 2,62, 2,94, 3,44, 3,98, 4,10, 4,18, 4,50,
6,46, 7,38, 7,58, 7,62, 7,92, 8,28, 8,49, 8,57, 9,02, 12,02.
Vi du 6(23): 1-[1-(hydroxymetyl)xyclobutyl]-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-
pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,15 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 1,95, 2,21, 2,38-2,69, 2,95, 3,42, 3,68, 3,97, 4,15, 4,46,
6,40, 7,23, 7,39, 7,61, 8,24, 8,28, 8,53, 8,58, 9,10,11,99.
Vi du 6(24): N-{5-[(6-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-metylphenyl)-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,25 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 2,12, 2,26, 2,60, 3,97, 6,51, 7,15, 7,40-7,49, 7,58, 8,00,
8,23, 8,49, 8,55, 9,34, 11,98.
Vi du 6(25): 1-(2-clophenyl)-N-{5-[(6-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,25 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 2,15, 2,57, 2,63, 3,97, 6,51, 7,35-7,61, 7,68, 8,00, 8,23,
8,50, 8,55, 9,34, 11,86.
Vi du 6(26): 1-(2,4-diflophenyl)-N-{5-[(6-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,25 (etyl axetat, NH silica);

'H-NMR (CDCl3): 8 2,18, 2,62, 3,97, 6,51, 7,18, 7,21-7,40, 7,41, 7,57, 8,01,
8,24, 8,50, 8,55, 9,32, 11,79.
Vi du 6(27): 1-[(1S)-1-xyclopropyletyl]-N-{5-[(6-metoxy-4-quinolinyl)oxy]-2-

pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
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TLC: Rf 0,60 (etyl axetat : metanol = 10:1);

'H-NMR (CDCl3): & 0,03-0,13, 0,20-0,40, 0,49-0,67, 0,69-0,89, 1,81,
2,09-2,42, 2,47-2,72, 2,89, 3,31-3,52, 3,98, 6,53, 7,42, 7,55-7,64, 8,00, 8,31, 8,53,
8,56, 9,21, 12,30.

Vi du 6(28): 1-[(1S)-2-hydroxy-1-phenyletyl]-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-
pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,54 (etyl axetat : metanol = 10:1);

'H-NMR (CDCl3): & 2,07-2,29, 2,36-2,68, 2,97-3,16, 3,17-3,43, 3,96,
4,45-4,62, 4,95-5,23, 5,68-6,05, 6,22, 7,12-7,43, 7,72, 8,17, 8,23, 8,47-8,56, 8,86,
11,90.

Vi du 6(29): 1-[(1R)-1-(4-flophenyl)etyl]-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-
pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,58 (etyl axetat);

'H-NMR (CDCl3): § 2,00, 2,05, 2,40-2,80, 2,96, 3,98, 6,43, 7,08, 7,18-7,29,
7,42, 7,58, 8,24, 8,28, 8,51, 8,61, 9,25, 12,07.

Vi du 6(30): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-[(1R)-1-
phenyletyl]-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,58 (etyl axetat);

'H-NMR (CDCl): 8 1,99-2,10, 2,40-2,70, 2,90, 3,98, 6,43, 7,22, 7,27-7,43,
7,59, 8,24, 8,28, 8,52, 8,61, 9,26, 12,13.

Vi du 6@31): 1-(2-flophenyl)-N-{5-[(6-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,60 (etyl axetat : metanol = 10:1);

I'H-NMR (CDClz): & 2,06-2,25, 2,63, 3,97, 6,52, 7,42, 7,51-7,67, 7,99, 8,23,
8,50, 8,55, 9,33, 11,85.

Vi du 6(32): 1-(3-flophenyl)-N-{5-[(6-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-

2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

-60-



28927

TLC: Rf 0,66 (etyl axetat : metanol = 10:1);

'H-NMR (CDCl): & 2,04-2,26, 2,53-2,70, 3,97, 6,52, 6,99-7,14, 7,27-7,36,
7,37-7,44, 7,52-7,68, 7,99, 8,23, 8,49, 8,55, 9,32, 11,85.
Vi du 6(33): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(2S)-3-metyl-2-
butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,57 (etyl axetat : metanol = 10:1);

'H-NMR (CDCl3): & 0,74, 1,07, 1,70, 2,10-2,34, 2,45-2,76, 2,94-3,14,
3,86-3,96, 3,98, 6,42, 7,21-7,25, 7,43, 7,58, 8,24, 8,30, 8,52, 8,61, 9,21, 12,27.
Vi du 6(34): 1-(2-flophenyl)-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,
5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,35 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-ds): 6 1,96-2,18, 2,30-2,60, 3,93, 6,54, 7,29, 7,41, 7,44-7,72,
7,88, 8,21, 8,36, 8,41, 8,61, 9,00, 11,81.
Vi du 6(35): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-metylphenyl)-2,
5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,50 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-ds): 8 1,94-2,05, 2,40, 2,45-2,60, 3,93, 6,54, 7,22-7,55, 7,87,
8,21, 8,36, 8,42, 8,62, 8,97, 11,97.
Vi du 6(36): 1-(3-clophenyl)-N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,
5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,74 (etyl axetat : metanol = 19:1);

'H-NMR (DMSO-ds): 6 1,98-2,07, 2,45-2,60, 3,93, 6,54, 7,29, 7,41, 7,46-7,51,
7,66-7,69, 7,87, 8,20, 8,36, 8,41, 8,61, 8,97, 11,89.
Vi du 6(37): N-{5-[(7-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-[(2R)-3-metyl-2-
butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,55 (etyl axetat : metanol = 10:1);

'H-NMR (CDClL): & 0,74, 1,07, 1,70, 2,12-2,38, 2,47-2,74, 2,95-3,20,
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3,90-3,95, 3,98, 6,43, 7,20-7,25, 7,43, 7,58, 8,24, 8,30, 8,52, 8,61, 9,21, 12,26.
Vi du 6(38): 1-[1-(2-hydroxy-2-metylpropyl)-1H-pyrazol-4-yl]-N-{5-[(7-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,15 (etyl axetat, NH silica);

'H-NMR (CDCl): § 1,28, 2,14, 2,62, 2,75, 3,10, 3,97, 4,18, 6,41, 7,22, 7,42,
7,52-7,60, 7,70, 8,21, 8,23, 8,48, 8,60, 9,27, 11,87.
Vidu 7: tert-butyl N-[5-[(6,7-dimetoxy-4-quinazolinyl)amino]-2-pyridyl]carbamat

Hoa tan 4-clo-6,7-dimetoxyquinazolin (s6 ding ky CAS: 13790-39-1) (450

mg) va tert-butyl (5-aminopyridin-2-yl)carbamat (420 mg) trong N,N-dimetyl axetamit
(DMA) (20mL) & nhiét do trong phong. Bb sung vao dé 4 mol/L axit clohydric -
dioxan (0,5mL) & nhiét 6 50°C, va hdn hop duoc khuéy. Sau d6, dung dich tao ra
duogc 1am néng dén 80°C va khudy trong khoang 3 gid. Dung dich tao ra dugc gitt dé
lam lanh dén nhiét d6 trong phong, b6 sung metyl tert-butyl ete (MTBE) vao dung
dich phan tng, cic chit rin duoc két tua tir dung dich phan tmg duoc thu gom bang
cach loc qua phéu loc Kiriyama, va duoc rira véi MTBE. Phin durltao ra dugc lam kho
dudi ap suét giam & nhiét d6 60°C. Thu dugc hop chét néu & tiéu dé (821 mg) cO cac
tri s tinh chét vat 1y sau day.

TLC: Rf 0,45 (etyl axetat : metanol = 5:1);

'H-NMR (DMSO-ds): & 1,49, 4,00, 7,34, 7,88, 8,05, 8,32, 8,56, 8,84, 10,02,
11,54.
Vi du 8: N°-(6,7-dimetoxy-4-quinazolinyl)pyridin-2,5-diamin

Hop chét (800 mg) dugc tao ra & vi du 7 duoc hoa tan trong diclometan

(10mL) & nhiét d6 trong phong, bd sung vao d6 trifloaxit axetic (0,3mL), va hdn hop
dugc khudy & nhiét d6 trong phong trong khoang 6 gitr. Dung dich phan tng duoc pha
lodng v6i etyl axetat, va bd sung nudc bicacbonat natri bdo hoa vao dung dich phan
mg va khudy. Bb sung thém etyl axetat va nuéc, va 16p hitu co duoc chiét. B sung

THF va nuéc vao 16p nude, va 16p hitu co dugce chiét. Lp hitu co dugc thu gom, rira
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v6i dung dich mubi bdo hoa, 1am kho qua natri sulphat khan, va dung méi dugc chung
cat dudi 4p suat giam. Etyl axetat va hexan dugc bd sung vao phén du tao ra, tiép theo
khudy & nhiét d6 trong phong. Chit rin duoc rira sach vdi ete theo dang huyén phu
dic. Phan du duoc thu gom bang cach loc qua phéu loc Kiriyama dugc lam kho dudi
ap suét gidm & nhiét d6 60°C dé thu dugc hop chit néu & tidu @ (598 mg) c6 céc tri s
tinh chat vat Iy sau day.

TLC: Rf 0,16 (etyl axetat : metanol = 5:1);

"H-NMR (DMSO-ds ): & 3,91, 5,83, 6,49, 7,12, 7,65, 7,82, 8,09, 8,30, 9,36.
Vi du 9: N-{5-[(6,7-dimetoxy-4-quinazolinyl)amino]-2-pyridinyl}-2,5-dioxo-1-

phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

]

HNT NS
H,c’o Z N
HiCo SN ,

Hop chét duogc tao ra & vi du 4 (76 mg) va HATU (154 mg) duoc hoa tan trong
DMF (1mL) & nhiét d trong phong. Bé sung DIPEA (0,14mL) va hop chit duoc tao
ra & vi du 8 (80 mg) vao dung dich tao ra, va hdn hop dugc khudy trong khoang 18
gi0. Dung dich phdn tng dugc pha lodng véi etyl axetat, va nudc bicacbonat natri bdo
hoa duge bd sung va khudy. B sung thém etyl axetat va nude, va 16p hitu co duoc
chiét. L&p hitu co duge rtra sach vai dung dich mubi bdo hoa, duoc lam kho qua natri
sulphat khan, va dung médi dugc chung cit duéi 4p suat giam. Phén du tao ra dugce tinh
ché bang céach sic ky silica gel (hexan : etyl axetat = 30:70 — 0:100 — etyl axetat :
metanol = 70:30) d& thu duoc hop chit néu & tiéu d& (57 mg) c6 céc tri s6 tinh chit vat
ly sau day.

TLC: Rf 0,59 (etyl axetat : metanol = 5:1);

'"H-NMR (CDCl): § 2,10, 2,58, 4,04, 7,04, 7,13, 7,25, 7,59, 8,20, 8,41, 8,50,
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8,64, 9,30, 11,82.
Céc vi du tir 9(1) dén 9(4)

Céc hop chit vi du sau day thu duoc bing cach tién hanh c¢6 muc dich gidng
nhau nhu & vi du 7 — vi du 8 — vi du 9, st dung 4-clo-6,7-dimetoxyquinazolin ho#c
din xuét quinolin twong Ung thay cho no, tert-butyl (5-aminopyridin-2-yl)carbamat
hodc din xuét amin twong ng thay cho nd, va hop chit duoc tao ra & vi du 4.

Vi du  9(1): N-{5-[(6,7-dimetoxy-4-quinolinyl)amino]-2-pyridinyl}-2,5-dioxo-
1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit trifloaxetat

TLC: Rf 0,21 (diclometan : metanol = 10:1);

'H-NMR (DMSO-ds): & 1,86-2,14, 2,49-2,62, 3,98, 4,02, 6,75, 7,35-7,40,
7,41-7,52,7,53-7,73, 7,94-8,07, 8,36-8,56, 8,99, 10,42, 12,03, 14,00.
Vi du 9(2): N-{4-[(6,7-dimetoxy-4-quinolinyl)amino]phenyl}-2,5-dioxo-
1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,75 phut);

'H-NMR (CD3 OD): § 2,04-2,13, 2,56-2,64, 4,01, 4,02, 6,82, 7,24, 7,35-7.,42,
7,59-7,67, 7,69, 7,75-7,79, 8,19, 9,17.
Vi du 9(3): N-{5-[(7-metoxy-4-quinolinyl)amino]-2-pyridinyl}-2,5-dioxo-1-phenyl-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,63 (etyl axetat : metanol : nuGc amoniac nu6e = 9:1:0,5);

"H-NMR (DMSO-ds ): & 1,90-2,05, 2,40-2,60, 3,89, 6,70, 7,18, 7,25, 7,42-7,50,
7,54-7,68, 7,86, 8,22-8,40, 8,97, 8,99, 11,85.
Vi du 9(4): N-{4-[(6,7-dimetoxy-4-quinazolinyl)amino]phenyl}-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,79 phut);

'H-NMR (CD;0OD): & 1,94-2,07, 2,50-2,58, 3,94, 3,96, 7,18, 7.43-7,51,
7,57-7,68, 7,75, 7,87, 8,50, 8,95, 9,69, 11,48.

Vi du 10: 5-[(E)-{[3-(benzyloxy)phenyl]imino} metyl]-2,2-dimetyl-1,3-
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dioxan-4,6-dion

Dét vao trong binh hinh ca loai 200mL 3-benzyloxyanilin (25g), axit meldrum
(22g), etyl orthofomat (22g), va etanol (25mL). Hon hop duoc 1am néng va héi luu
trong khoang 80 phut, va gitt dé 1am mat dén nhiét do trong phong. Sau d6, bot két tia
duoc thu gom béng cach loc. BOt duoc rira sach véi etanol (S0mL) va duoc 1am kho dé
thu dugc hop chét néu & tidu dé (43 g) ¢6 céc tri s6 tinh chit vat Iy sau day.

TLC: Rf 0,48 (hexan : etyl axetat = 2:1);

"H-NMR (DMSO-ds ): § 1,66, 5,15, 6,88, 7,11, 7,30 - 7,45, 8,60, 11,2.
Vidu 11: 7-(benzyloxy)-4(1H)-quinolinon

Dt vao binh hinh ca loai 1L hop chit dugc tao ra & vi du 10 (42g) V;‘t
1,2-diclobenzen (420mL). Hon hop duge 1am néng va hdi luu trong khoang 5,5 gio, va
gitt dé 1am mat dén nhiét do trong phong. Sau d6, bot két tia duoc thu gom bing cach
loc. Bot duge rira sach véi metanol (84mL) va duge lam kho dé thu duoc hop chét néu
& tidu dé (18g) 6 c4c tri sb tinh chét vt ly sau day.

TLC: Rf 0,60 (etyl axetat :metanol = 9:1);

'H-NMR (DMSO-ds ): § 5,19, 5,92, 6,98, 7,32 - 7,43, 7,77, 7,97.
Vi du 12: 7-(benzyloxy)-4-cloquinolinon

Du6i moi truong khi agon, dat vao binh hinh ca loai 300mL hop chét duoc tao
ra ¢ vi du 11 (17g), toluen (34mL) va phosphorus oxyclorua (10g). Hon hop dugc 1am
néng va hdi luu trong khoang 2,5 gio, gitt dé lam mét dén 70°C, va pha lodng voi etyl
axetat (135mL). Sau d6, hdn hop duoc gitt dé 1am mat dén nhiét do trong phong, va
duoe trung hoa bang dung dich chira nudc natri hydroxit 2 mol/L. Dung dich tao ra
dugc chiét véi etyl axetat, duoc rira v6i dung dich mudi bdo hoa va duoc lam khod qua
natri sulphat khan. Do d6, dung méi dugc chung cit dudi 4p sut giam dé thu duoc
hop chét néu ¢ tiéu dé (18 g) 6 céc tri s tinh chét vat 1y sau day.

TLC: Rf 0,60 (hexan : etyl axetat = 2:1);

'H-NMR (CDCl3): § 5,22, 7,34 - 7,51, 8,13, 8,86.
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Vidu 13: 7-(benzyloxy)-4-[(6-clo-3-pyridinyl)oxy]quinolinon

Dat vao binh hinh ca loai 300mL hop chit duoc tao ra & vi du 12 (15g),
6-clopyridin-3-ol (8,3g), 4-dimetylaminopyridin (7,5g), va toluen (75mL). Hén hop
duoc 1am néng & nhiét do 110°C trong khoang 6,5 gid, sau d6 gitt dé lam mat dén
nhiét d6 trong phong. B6 sung vao d6 nudc va etyl axetat, va dung dich tao ra duoc
tach. Phan chiét dung dich duoc rira sach véi dung dich mubi bio hoa, duoc lam kho
qua natri sulphat khan, va dung mdi dugc chung cat dudi 4p suét giam. Sau do, phin
du tao ra duoc hoa tan v4i mot luong nho etyl axetat, va duge két tinh béng cach bd
sung metanol vao dung dich. Cac két tiia sau d6 dugc thu thu gom bang cach loc dé
thu duoc hop chat néu & tidu d& (15g) c6 céc tri sd tinh chat vat 1y sau day.

TLC: Rf 0,37 (hexan : etyl axetat = 1:1);

"H-NMR (CDCls): § 5,24, 6,46, 7,31 - 7,52, 8,19, 8,34, 8,65.
Vidu 14: 5-{[7-(benzyloxy)-4-quinolinylJoxy }-2-pyridinamin

Du6i m6i truong khi agon, dit vao binh hinh ca duong kinh 4 loai 200mL
dung dich ctia hop chit dugc tao ra & vi du 13 (5g) trong THF (25mL), (3,5mL)
LHMDS 1,0 mol/L, phirc tris(dibenzylidenaxeton) dipaladi(0) cloroform (0,63g), va
2-dixyclohexylphosphino-2’,6’-dimetoxybiphenyl (0,73g), va hdn hop duoc khudy &
nhiét d6 70°C. Sy bién méit cta vt lidu thd duoc xac nhan, san phdm tao ra dugc gitt
dé 1am mat dén nhiét do trong phong, sau d6 bd sung nudc va etyl axetat, va dung dich
duoc tach. Sau khi chiét véi etyl axetat, dung dich dugc rira sach v6i dung dich mudi
bdo hoa, dugc lam khd qua natri sulphat khan, va dung mdi dugc chung cét dudi ap
sudt giam. Phin du tao ra tao huyén pha trong axetonitril (100mL), va b6 sung (10mL)
axit clohydric 2,0 mol/L vao huyén phd, va hdn hop dugc khudy & nhiét do trong
phong trong khoang 2,5 gid. B6 sung dung dich chtta nuéc natri hydroxit 1,0 mol/L,
dung dich chita nuéc natri hydro bicacbonat bdo hoa, va etyl axetat, va dung dich duoc
tach. Dung dich duoc chiét duge ria sach véi dung dich mudi bio hoa, duoc lam kho

qua natri sulphat khan, va dung méi dugc chung cat dudi 4p suét giam. Phin du tao ra
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duoc tinh ché bang cach sic ky cot silica gel (hexan : etyl axetat = 1:1—0:1) dé thu
dwoc hop chét néu & tiéu @& (2,9g) c6 céc tri s6 tinh chét vat Iy sau day.

TLC: Rf 0,33 (diclometan : etyl axetat :metanol = 8:4:1);

"H-NMR (DMSO-ds): § 5,29, 6,06, 6,41, 6,55, 7,31 - 7,52, 7,88, 8,20, 8,56.
Vi du 15:  N-(5-{[7-(benzyloxy)-4-quinolinyl]oxy}-2-pyridinyl)-2,5-dioxo-1-

phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

jsgane
N 0
O/\o N

Dat vao binh hinh ca loai 30mL hop chit duoc tao ra & vi du 14 (800 mg), hop
chat duoc tao ra & vi du 4 (660 mg), DIPEA (1,2mL), va DMF (16mL), va cudi cing
b6 sung vao d6 HATU (1,1g), tiép theo khudy & nhiét do trong phong qua dém. Sau
khi sy bién mét cta vat liéu thd dugc x4c nhén, bd sung nudc va etyl axetat, va dung
dich tao ra dugc tach. Dung dich tao ra duoc chiét véi etyl axetat, va sau d6 lan luot
theo thtt tu dugc rira v6i nudce va dung dich mudi bio hoa, va dugce 1am kho qua natri
sulphat khan. Dung méi dwgc chung cit dudi 4p sudt giam. Phan du tao ra duoc hoa
tan véi lugng nhd etyl axetat, va dwoc két tinh bing cach bd sung metanol. Két tia

duoc loc @ thu duoc hop chit néu & tiéu dé (1,2g) c6 céc tri sb tinh chit vét 1y sau

day.

TLC: Rf 0,74 (etyl axetat :metanol = 9:1);

'H-NMR (CDCl): § 2,11, 2,59, 5,23, 6,42, 7,25 - 7,63, 8,20, 8,24, 8,49, 8,59,
9,32, 11,92.

Vi du 16: N-{5-[(7-hydroxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-

1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
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Dit vao binh hinh ca loai 200mL hop chét duoc tao ra & vi du 15 (500 mg),
20% paladi hydroxit-cacbon (250 mg), etyl axetat (18mL), va metanol (2mL). Duéi
moi trudng khi hydro, hdn hop duge khudy & nhiét d6 trong phong trong khoang 4 gid,
tiép theo loc qua Celite. Phin da loc dugc chung cit dudi ap sudt giam dé thu duoc
hop chit néu & tiéu d& (360 mg) c6 cac tri sb tinh chét vat ly sau day.

TLC: Rf 0,63 (etyl axetat :metanol = 9:1);

'H-NMR (DMSO-ds): & 2,00, 2,50, 6,44, 7,19, 7,25, 7,46, 7,60, 7,85, 8,15,
8,34, 8,41, 8,53, 8,97, 10,28, 11,95.
Vi du 17: N-[5-({7-[3-(dimetylamino)propoxy]-4-quinolinyl} oxy)-2-pyridinyl]-2,5-

dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

H
S

/(I/j
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CHy

Hop chét dugc tao ra & vi du 16 (50 mg) dugc hoa tan trong THF (ImL) &
nhiét d6 trong phong, va bd sung lién tuc 3-(dimetylamino)-1-propanol (30 mg),
1,1°-azobis(N,N-dimetyl formamit) (50mg), va tributylphosphin (0,071mL). Hon hop
dugc khudy & nhiét ¢6 60°C trong khoang 20 gid, va dung méi dugc chung cit dudi ap
sudt giam. Phan du tao ra duoc tinh ché bing cach sic ky silica gel (hexan : etyl axetat
=30:70 — 0:100 — etyl axetat : metanol = 70:30) dé thu duoc hop chit néu ¢ tiéu d&

(22 mg) ¢6 céc tri s tinh chét vat Iy sau day.

-68-



28927

TLC: Rf 0,75 (etyl axetat : metanol = 5:1, NH silica);

'H-NMR (CDCls): § 2,11, 2,34, 2,59, 4,19, 6,40, 7,25, 7,40, 7,54, 7,62, 8,20,
8,23, 8,49, 8,59, 9,33, 11,92.

Céac vi du tir 17(1) dén 17(8)

Céc hop chét vi du sau ddy thu dugc bang cach tién hanh c6 muc dich gidng
nhau nhu ¢ vi du 16 — vi du 17, st dung hop chéit dugc tao ra & vi du 16 va cac din
Xuat rugt twong tng thay cho 3-(dimetylamino)-1-propanol.

Vi du 17(1): N-(5-{[7-(3-hydroxy-3-metylbutoxy)-4-quinolinyl]oxy}-2-pyridinyl)-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,78 (etyl axetat : metanol = 5:1, NH silica);

'H-NMR (CDCl): & 1,35, 2,09, 2,60, 4,36, 6,41, 7,21, 7,44, 7,55, 7,58-7,65,
8,21, 8,22, 8,49, 8,60, 9,32, 11,92.

Vi du 17(2): N-[5-({7-[3-(4-morpholinyl)propoxy]-4-quinolinyl} oxy)-2-pyridinyl]2,
5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,33 (etyl axetat, DNH silica);

'"H-NMR (CDCl3): & 2,00-2,20, 2,45-2,52, 2,53-2,65, 3,72-3,75, 4,18-4,22,
6,40-6,42, 7,20-7,30, 7,40-7,41, 7,53-7,70, 8,19-8,22, 8,47-8,50, 8,58-8,60, 9,32,
11,92.

Vi du 173): N-[5-({7-[2-(4-morpholinyl)etoxy]-4-quinolinyl}oxy)-2-pyridinyl]-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,80 (etyl axetat : metanol = 5:1, NH silica);

'H-NMR (CDCl3): & 2,10, 2,56-2,64, 2,90, 3,76, 4,29, 6,42, 7,22-7,28, 7,40,
7,53-7,65, 8,20, 8,22, 8,49, 8,60, 9,33, 11,92.

Vi du 17(4): 1-[(25)-1-hydroxy-3-metyl-2-butanyl]-N-[5-({7-[3-(4-morpholinyl)
propoxy]-4-quinolinyl} oxy)-2-pyridinyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-
quinolincarboxamit

TLC: Rf 0,18 (etyl axetat, DNH silica);
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'H-NMR (CDCl3): & 0,73, 1,13, 1,98-2,11, 2,12-2,26, 2,38-2,63, 2,82-3,08,
3,18-3,41, 3,70-3,79, 3,99-4,08, 4,09-4,27, 4,56-4,79, 6,26, 7,21, 7,26-7,29, 7,74,
8,18-8,27, 8,48-8,59, 8,86, 12,15.

Vi du  17(5):  1-(2,2-dimetylpropyl)-N-[5-({7-[3-(4-morpholinyl)propoxy]-4-
quinolinyl} oxy)-2-pyridinyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,41 (etyl axetat, DNH silica);

'H-NMR (CDCL): & 1,06, 2,01-2,13, 2,14-2,30, 2,44-2,52, 2,53-2,69,
3,01-3,16, 3,67-3,79, 4,21, 6,42, 7,23, 7,42, 7,57, 8,23, 8,29, 8,53, 8,60, 9,22, 12,18.
Vi du 17(6): 1-(1-metyl-1H-pyrazol-4-yl)-N-[5-({7-[3-(4-morpholinyl)propoxy]-4-
quinolinyl} oxy)-2-pyridinyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,50 (etyl axetat : metanol = 10:1, NH silica);

"H-NMR (CDCl3): & 2,01-2,21, 2,46-2,52, 2,54-2,66, 2,76, 3,69-3,77, 4,03,
4,20, 6,42,7,22,7,41, 7,52, 7,53-7,60, 8,17-8,26, 8,48, 8,59, 9,28, 11,90.

Vi du 17(7): 1-[1-(2-hydroxy-2-metylpropyl)-1H-pyrazol-4-y1]-N-[5-({7-[3-(4-
morpholinyl)propoxy]-4-quinolinyl} oxy)-2-pyridinyl]-2,5-dioxo-1,2,5,6,7,8-hexahydr
0-3-quinolincarboxamit

TLC: Rf 0,50 (etyl axetat : metanol = 10:1, NH silica);

'H-NMR (CDCl3): § 1,28, 2,01-2,22, 2,45-2,53, 2,54-2,66, 2,69-2,80, 3,20,
3,68-3,78, 4,16-4,25, 6,41, 7,19-7,25, 7,41, 7,52-7,60, 7,69, 8,16-8,26, 8,49, 8,59,
9,28, 11,87.

Vi du 17(8): 1-[(1R)-1-(4-flophenyl)etyl]-N-[5-({7-[3-(4-morpholinyl)propoxy]-
4-quinolinyl} oxy)-2-pyridinyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolin
carboxamit

TLC: Rf 0,62 (etyl axetat : metanol = 10:1, NH silica);

'TH-NMR (CDCl3): & 1,93-2,17,2,41-2,64, 2,81-3,13, 3,74, 4,21, 6,42,
7,02-7,13, 7,18-7,26, 7,42, 7,57, 8,23, 8,28, 8,51, 8,60, 9,25, 11,99-12,11.

Vi du 18: (4-bromophenyl)(6,7-dimetoxy-4-quinazolinyl)metanon
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bat vao binh hinh ca loai 50mL & nhiét d6 trong phong,
4-clo-6,7-dimetoxyquinazolin (224 mg), 4-bromobenzaldehyde (221 mg), va
1,3-dimetyl imidazolium iotdua (74 mg), va hén hop tao huyén phi trong 1,4-dioxan
(3mL). O nhiét d6 trong phong, 60% natri hydrua (52 mg) dwoc bd sung va khudy. Sau
d6, hdn hop duge 1am néng dén nhiét d6 100°C va dugc khudy trong 1 gid. Hdn hop
duoc gitt d& 1am mat dén nhiét d6 trong phong, dung dich phén tmg duoc pha lodng
véi etyl axetat (10mL), va nudc duoc bd sung vao dung dich (10mL). Céc tinh thé két
tia dugc thu gom bang céch loc dé thu dwoc hop chit néu & tidu d& (196 mg) c6 céc tri
s6 tinh chat vat Iy sau day.
TLC: Rf 0,31 (hexan : etyl axetat = 1:1);
"H-NMR (CDCl3): & 3,99, 4,10, 7,42, 7,43, 7,64-7,68, 7,84-7,88, 9,23.
Vi du 19: 2-metyl-2-propanyl{4-[(6,7-dimetoxy-4-quinazolinyl)cacbonyl]phenyl}
carbamat

Duéi méi truong khi agon, hop chét dwoc tao ra & vi du 18 (149 mg),
tert-butyl carbamat (51 mg), tris(dibenzylidenaxeton)dipaladi - cloroform adduct (21
mg), 4,5-bis(diphenylphosphino)-9,9-dimetylxanten (35 mg), va xesi cacbonat (182
mg) duge tao huyén phu trong 1,4-dioxan (4mL) trong binh hinh ci loai 50mL. Sau
d6, huyén phi duoc 1am néng dén 100°C, khudy trong khoang 12 gid, va sau d6 giir dé
lam mét dén nhiét d6 trong phong. Nudc duge bd sung vao dé, tiép theo chiét véi etyl
axetat. Dung dich duogc chiét duoc rira sach voi nude va dung dich mudi bdo hoa, va
sau d6 dugc lam kho qua natri sulphat khan. Sau d6, dung méi dugc chung ct dudi ap
sut giam, tiép theo tinh ché béng sdc ky cot silica gel (hexan : etyl axetat = 1:1) dé thu
duoc hop chét néu & tiéu dé (145 mg) 6 cac trj sd tinh chit vat 1y sau day.

TLC: Rf 0,17 (hexan : etyl axetat = 1:1);

"H-NMR (CDCl;): & 1,53, 3,96, 4,09, 6,73, 7,33, 7,40, 7,47-7,51, 7,92-7,96,
9,22.

Vi du 20: (4-aminophenyl) (6,7-dimetoxy-4-quinazolinyl)metanon hydroclorua
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Hop chét duogc tao ra & vi du 19 (41 mg) dugc tao huyén phi véi metanol
(0,5mL) trong binh hinh ca loai 50mL & nhiét d6 trong phong. BS sung dung dich
(1mL) hydro clorua/etyl axetat 4 mol/L, va hdn hop phan tmg duoc khudy & nhiét d6
trong phong trong khoang 1 gio, va sau d6 ¢ dic dé thu duoc hop chit néu & tiéu dé
(35 mg) c6 cac tri s6 tinh chit vét Iy sau day.

TLC: Rf 0,48 (diclometan : metanol = 9:1);

"H-NMR (DMSO-dy ): & 3,79, 4,01, 6,57 - 6,60, 7,06, 7,46, 7,54 - 7,57, 9,14.
Vi du 21: N-{4-[(6,7-dimetoxy-4-quinazolinyl)cacbonyl]phenyl}-2,5-dioxo-1-

phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

0.
HyC”

C
H3C \N )

(o)

Hop chit néu & tiéu @& co cac tri s6 tinh chit vat 1y sau day thu duoc bing
cach tién hanh c6 muc dich gibng nhau nhu & vi du 5 st dung hop chat duogc tao ra &
vi du 20 va hop chit dugc san xuit & vi du 4.

TLC: Rf 0,55 (diclometan : metanol = 9:1);

"H-NMR (CDCl): & 2,06-2,14, 2,54-2,63, 3,95, 4,11, 7,26-7,29, 7,33, 7,41,
7,61-7,70, 7,82-7,86, 7,94-7,97, 9,23, 9,32, 11,70.

Vidu 22: 4-[(6,7-dimetoxy-4-quinolyl)oxy]anilin

Hoa tan 4-aminophenol (500 mg) trong dimetyl sulfoxit (DMSO) (SmL) &
nhiét d§ trong phong, va bd sung 55% natri hydrua (98 mg) vao d6. Sau d6, bd sung
4-clo-6,7-dimetoxy quinolin (244 mg), va hdn hop dugc khudy & nhiét d6 100°C trong
khoang 3 gio. Dung dich phan ung duoc pha lodng véi etyl axetat, bd sung nuéc
bicacbonat natri bdo hoa, va hdn hop duoc khuéy. Hon nita, etyl axetat va nudc dugce

bd sung, va l6p hitu co dugc chiét. Lép hitu co dugce rira sach véi dung dich mubi bdo
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hoa, va sau d6 duoc 1am kho qua natri sulphat khan. Dung méi duoc chung cét dudi 4p
sut giam. Phén du tao ra duoc rira sach v6i metanol dé thu duoc hop chit néu & tiéu
d& (442 mg) co céc tri s6 tinh chét vat 1y sau day.

TLC: Rf 0,57 (etyl axetat);

'H-NMR (CDCl3): & 3,71, 4,04, 6,41, 6,76, 6,98, 7,39, 7,57, 8,44.
Vi du 23: N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]|phenyl}-2,5-dioxo-1-phenyl-

1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

Hye”° =
MG, N

Hop chit néu & tiéu dé& c6 cic tri sb tinh chat vat 1y sau day thu duoc bing
cach tién hanh c¢6 muc dich giéng nhau nhu & vi du 5, stt dung hop chit duoc tao ra &
vidu 22 va hgp chét duoc tao ra & vi du 4.

TLC: Rf 0,72 (etyl axetat : metanol = 5:1);

'H-NMR (CDClz): § 2,11, 2,60, 4,05, 6,49, 7,14, 7,28,7,43, 7,56, 7,61-7,70,
7,80, 8,47, 9,34, 11,46.

Céc vi du tir 23(1) dén 23(3)

Céc hop chit vi du sau day thu duoc bing cach tién hanh cé muc dich gidng
nhau nhu & vi du 22 — vi du 23, st dung 4-clo-6,7-dimetoxy quinolin hodc din XUAt
quinolin twong tng thay cho né, 4-aminophenol hoic din xuit phenol twong tng thay
cho no.

Vi du  23(1):  2,5-dioxo-1-phenyl-N-[4-(4-quinolinyloxy)phenyl]-1,2,5,6,7,8-
hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,79 phtt);

'H-NMR (CDCl3): & 2,05-2,18, 2,53-2,69, 6,56, 7,12-7,20, 7,26-7,34,
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7,54-7,85, 8,08, 8,36, 8,66, 9,34, 11,45.
Vi du 23(2): N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-metylphenyl}-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,50 (diclometan : metanol = 9:1);

'H-NMR (CDCl3): § 2,05-2,15, 2,32, 2,53-2,63, 4,04, 4,05, 6,50, 7,00, 7,06,
7,26-7,30, 7,42, 7,55-7,68, 8,30, 8,48, 9,35, 11,23.
Vi du 23(3): N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-2,6-diflophenyl}-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,28 (etyl axetat);

'H-NMR (CDClz): & 2,06-2,14, 2,55-2,63, 4,03, 4,05, 6,69, 6,78-6,83,
7,26-7,30, 7,41, 7,45, 7,56-7,68, 8,58, 9,32, 10,77.
Vi du 24: 4-(2-flo-4-nitrophenoxy)-6,7-dimetoxy quinolin

B6 sung 6,7-dimetoxy quinolin-4-ol (5,0g), xesi cacbonat (1,3g) va
1,2-diflo-4-nitrobenzen (3,5mL) vao DMF (20mL), va hdn hop duoc khudy & nhiét do
trong phong trong khoang 6 gio. Dung dich phan ing dugc pha lodng véi etyl axetat,
va sau d6 16p hitu co dugce rira sach voi nudce. Lop nude duge chiét voi etyl axetat hai
14n, va 16p hitu co hdn hop duoc rira sach voi dung dich mudi bdo hoa, va dugc lam
kho qua natri sulphat khan. Lép hitu co duge co dac. Phin du tao ra dugc tinh ché
bing cach sic ky cot silica gel (hexan : etyl axetat = 1:1—0:100) dé thu dugc hop chét
néu & tiéu dé (2,3g) o céc tri s6 tinh chét vat 1y sau day.
TLC: Rf 0,62 (hexan : etyl axetat = 1:9);
'H-NMR (CDCl3): & 4,04, 4,07, 6,55, 7,31-7,38, 7,45, 7,47, 8,11-8,26, 8,19,8,58.
Vi du 25: 4-[(6,7-dimetoxy quinolin-4-yl)oxy]-3-floanilin
Hop chét duoc tao ra & vi du 24 (2,1g) dugc hoa tan trong DMF : nuée = 3:1

(45mL). K&m (3,9g) va amoni clorua (1,9 mg) duoc bd sung vao dung dich, va dung
dich duoc khudy & nhiét do trong phong trong khoang 1 gid. Sau d6 dung dich phan

tmg duoc loc qua Celite. BS sung dung dich chita nuwéc natri hydro cacbonat bdo hoa
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vao phin da loc va két tia rin duoc loai bo bang cach loc qua Celite. B sung etyl
axetat vao d6, va 16p nudc duge chiét véi etyl axetat. Lop hitu co hdn hop dugc rira
sach v6i dung dich mudi bdo hoa, va dugc lam khé qua natri sulphat khan. Lép hitu co
dugc co dic. Thu duge hop chét ndu & tiéu dé (1,9g) c6 cac tri sb tinh chét vat 1y sau
day.

TLC: Rf 0,35 (hexan : etyl axetat = 1:9);

'H-NMR (DMSO-ds): & 3,93, 5,48, 6,38, 6,42-6,48, 6,54, 7,06, 7,37, 7,49,
8,44.
Vi du 26: N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-2,5-dioxo-1-

phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

Hop chét néu & tidu dé c6 céac tri sd tinh chét vat Iy sau ddy thu duoc bing
cach tién hanh c6 muc dich giéng nhau nhu ¢ vi du 5 st dung hop chit duoc tao ra &
vi du 25 va hop chat duoc tao ra & vi du 4.

TLC: Rf 0,17 (hexan : etyl axetat = 1:9);

'H-NMR (CDCl3): & 2,06-2,20, 2,54-2,68, 4,06, 6,43, 7,15-7,47, 7,57-7,74,
7,94, 8,48, 9,32, 11,55.

Céc vi du tir 26(1) dén 26(3)

Céc hop chit vi du sau day thu dugc bing cach tién hanh c6 muc dich gidng
nhau nhu & vi du 26, sir dung dan xuét axit carboxylic thay cho hop chat dugc tao ra &
vi du 4.

Vi du 26(1): N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-1-(2,2-dimetyl

propyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
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TLC: Rf 0,36 (etyl axetat);

'H-NMR (DMSO-ds): & 0,99, 2,00-2,16, 2,54-2,60, 3,11-3,24, 3,94, 4,28,
6,47, 7,40-7,57, 8,05, 8,47, 8,84, 11,81.
Vi du 26(2): N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-1-(3-flo

phenyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,32 (etyl axetat);

'H-NMR (CDCl): & 2,07-2,21, 2,51-2,71, 4,05, 4,06, 6,39-6,45, 7,01-7,13,
7,15-7,23, 7,29-7,40, 7,42, 7,57, 7,60-7,74, 7,85-8,00, 8,48, 9,33, 11,38-11,49.
Vi du 26(3): N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-2’,5’-dioxo-1"-
phenyl-2°,5”,6”,8 -tetrahydro- 1 H-spiro[xyclopropan-1,7°-quinolin]-3’-carboxamit

TLC: Rf 0,33 (etyl axetat);

'H-NMR (CDCl3): & 0,32-0,44, 0,50-0,61, 2,40, 2,48, 4,05, 4,06, 6,42,
7,14-7,25, 7,34-7,40, 7,42, 7,58, 7,59-7,70, 7,93, 8,49, 9,37, 11,54.
Vi du 27: 4-[(6-clo-3-pyridinyl)oxy]-6,7-dimetoxyquinazolin

Dudi modi truong khi agon, DMAP (4,4g) duoc bd sung vao
4-clo-6,7-dimetoxyquinazolin  (8,0g) va huyén phu DMSO (20mL) cua
6-clopyridin-3-ol (4,6g), dugc lam néng va khudy & nhiét d§ bé (80°C) trong khoang 2
gid, va gitt dé lam mat dén nhiét do trong phong. Sau d6, dung dich phan Umg dugc
pha lodng véi etyl axetat, va dugc rira voi nudc va dung dich chira nude natri hydro
cacbonat bdo hoa. Lép hitu co duge 1am khoé qua natri sulphat khan, va c6 dac. Phén
du tao ra dugc rira sach v6i hexan - etyl axetat (3:1) @ thu duoc hop chit néu & tiéu e

(9,1g) c6 céc tri s6 tinh chét vat 1y sau day.
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TLC: Rf 0,16 (hexan : etyl axetat = 1:1);

'H-NMR (DMSO-ds): 83,97, 3,99, 7,41, 7,58, 7,69, 7,97, 8,50, 8,57.
Vi du 28: 5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinamin hydroclorua

Dudi méi truong khi agon, bd sung LHMDS 1,0 mol/L (4,7mL), phirc
tris(dibenzylidenaxeton)dipaladi(0) cloroform (140mg), va
2-dixyclohexylphosphino-2°,6’-dimetoxybiphenyl (170 mg) vao dung dich THF
(15mL) ctia hop chat duogc tao ra & vi du 27 (1,0g). Hon hop duoc khudy & nhiét d6 bé
(70°C) trong khoang 4 gid. Sau d6 dung dich phan tmg dwoc gitt dé 1am mat dén nhiét
do trong phong, va duogc dat vao nudc da, tiép theo chiét véi etyl axetat. Lop hitu co
duoc rira sach véi nude, duge lam khd qua natri sulphat khan, va c¢6 déc. Phan du tao
ra tao duogc tao huyén phu trong axetonitril (30mL), va 2,0 mol/L axit clohydric
(10mL) dugc bd sung vao d(’)> va khudy & nhiét d6 trong phong trong khoang 30 min.
Céc két tia tao ra trong dung dich phan tng duoc thu gom béng cach loc dé thu duoc
hop chét néu & tiéu dé (591 mg) ¢6 cac tri s6 tinh chat vat 1y sau day.

TLC: Rf 0,16 (etyl axetat : metanol = 10:1);

'H-NMR (DMSO-ds): & 3,96, 3,99, 4,24, 7,10, 7,42, 7,53, 8,00-8,20, 8,07,
8,20, 8,61.
Vi du 29: N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-

phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

Hop chét néu & tiéu dé c6 céc tri sb tinh cht vat ly sau day thu duoc béng
c4ch tién hanh c6 muc dich giéng nhau nhu & vi du 5 str dung hop chét duoc tao ra &

vi du 28 va hop chét duoc tao ra & vi du 4.
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TLC: Rf 0,75 (etyl axetat : metanol = 5:1);

'H-NMR (CDCl3): & 2,11, 2,59, 4,07, 7,26, 7,33, 7,54, 7,58-7,69, 8,27, 8,52,
8,61, 9,33, 11,91.

Céc vi du tir 29(1) dén 29(6):

Céac hop chét vi du sau day thu duoc bing cach tién hanh c6 muc dich gidng
nhau nhu & vi du 27 — vi du 28 — vi du 29, st dung céc dan xuit quinolin twong ting
thay cho 4-clo-6,7-dimetoxyquinazolin, 6-clopyridin-3-ol, va hop chit dugc tao ra & vi
du 4 hodc cac dan xuét axit carboxylic twong tng thay cho né.

Vi du 29(1): N-{5-[(7-metoxy-4-quinazolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(LC-MS/ELSD): (thoi gian luu: 0,99 phut),

'H-NMR (CDCl3): & 2,02-2,21, 2,57, 3,99, 7,24-7,25, 7,27-7,29, 7,30-7,33,
7,55-7,69, 8,23, 8,26, 8,51, 8,67, 9,33, 11,89.

Vi du 29(2): 1l-xyclobutyl-N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,47 (etyl axetat : metanol = 10:1);

IH-NMR (CDCl): & 1,75-1,95, 1,96-2,10, 2,11-2,25, 2,40-2,54, 2,55-2,65,
2,92-3,16, 4,08, 4,09, 4,74-4,93, 7,34, 7,56, 7,68, 8,36, 8,56, 8,62, 9,16, 12,13.

Vi du 29(3): N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-1-(2,2-dimetyl
propyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,44 (etyl axetat :metanol = 10:1);

I'H-NMR (CDCl3): 8 1,06, 2,18-2,27, 2,63, 3,02-3,18, 4,08, 4,09, 7,34, 7,56,
7,69, 8,36, 8,56, 8,61, 9,22, 12,17.

Vi du 29(4): N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-1-[(2S)-1-
hydroxy-3-metyl-2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,38 (etyl axetat : metanol = 10:1);

'H-NMR (CDCl3): 8 0,74, 1,13, 2,09-2,34, 2,41-2,72, 2,77-3,39,3,90-4,20,
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4,07, 4,09, 4,44-4,69, 7,32, 7,55, 7,70, 8,32, 8,53, 8,60, 9,15, 12,07.
Vi du  29(5):  N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-1-(4-flo

phenyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,55 (hexan : etyl axetat = 1:9, NH silica);

'H-NMR (CDCl3): & 2,12, 2,56-2,63, 4,07, 7,23-7,35, 7,53, 7,66, 8,26, 8,50,
8,60, 9,30, 11,84.
Vi du 29(6): N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-1-[(2R)-1-
hydroxy-3-metyl-2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,20 (etyl axetat, NH silica);

'H-NMR (CDCl3): § 0,72, 1,11, 2,22, 2,52, 2,94, 3,34, 4,07, 4,08, 4,16, 4,40,
4,72,7,27,7,54, 7,72, 8,24, 8,45, 8,56, 8,86, 91,5, 12,14.
Vidu 30: 4-(2-flo-4-nitrophenyl)-7-metoxyquinazolin

B6 sung 4-clo-7-metoxy-quinazolin (50 mg) va 2-flo-4-nitrophenol (60 mg)
vao diphenyl ete (10mL), va hdn hop duoc khudy & nhiét d6 150°C trong khoang 2 gio
bing cach st dung 16 vi séng. Dung dich phan tng dwoc lam mat, va bd sung nuéc.
Sau d6, 16p nudc duoc chiét véi etyl axetat, va 16p hitu co hdn hop dugc rira sach véi
dung dich mudi bdo hoa, va sau d6 ¢ dic. Phin du tao ra dugc tinh ché béng cach sic
ky cot silica gel (hexan : etyl axetat = 100:0 — 0:100) dé thu duoc hop chét néu & tiéu
d2 (60 mg) co cac tri s6 tinh chét vat Iy sau day.

MASS (ESI, Pos.): 286 (M+H)*.
Vi du 31: 3-flo-4-[ 7-metoxyquinazolin-4-yl)oxy]anilin

Hop chit néu & tiéu dé c6 cac tri sb tinh chit vat Iy sau dy thu dugc biang
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cach tién hanh c6 muc dich giéng nhau nhu & vi du 25, st dung hop chit duoc tao ra &
vi du 30.

'H-NMR (CDCl): § 3,70, 3,98, 6,49-6,57, 7,06, 7,24-7,30, 8,25, 9,47.
Vi du 32: N-{3-flo-4-[(7-metoxy-4-quinazolinyl)oxy]phenyl}-2,5-dioxo-1-

phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

Hop chét néu & tiéu dé c¢6 céc tri sb tinh chét vat ly sau day thu dugc bang
cach tién hanh ¢6 muc dich giéng nhau nhu ¢ vi du 5, st dung hop chét duoc tao ra &
vidu 31 va hop chét duoc tao ra & vi du 4.

(LC-MS/ELSD): (thoi gian luu: 1,02 phut);

"H-NMR (CDCl3): & 2,06-2,20, 2,53-2,68, 3,98, 7,19-7,44, 7,58-7,73, 7,93,
8,25, 8,67, 9,32, 11,51.

Vi du 33: tert-butyl [4-(quinazolin-4-yloxy)phenyl]carbamat

B6 sung 4-clo-quinazolin  (0,95g), canxi cacbonat (3,5g), va
(4-hydroxy-phenyl)-carbamic axit tert-butyl este (0,90g) vao axetonitril (10mL), va
hdn hop duoc khuéy ¢ nhiét do 100°C trong khoang 3 gid. Nudc duoc bd sung vao
dung dich phan tmg, va 16p nudc duge chiét véi etyl axetat. Lop hitu co hdn hop duoc
rira sach voi dung dich mudi bdo hoa, va sau d6 ¢ dic. Phin du tao ra duoc tinh ché
bang cach séc ky cot silica gel (hexan : etyl axetat = 100:0 — 0:100) d& thu dwoc hop
chat néu & tidu dé (1,3g) cb cac tri s6 tinh chét vat Iy sau day.

'H-NMR (CDCl3): & 1,53, 6,63, 7,18-7,20, 7,47, 7,64-7,68, 7,89-7,93, 8,00,
8,37, 8,76.

Vi du 34: 4-(quinazolin-4-yloxy)anilin hydroclorua
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B6 sung 4 mol/L axit clohydric-1,4-dioxan dung dich (SmL) vao dung dich
THF (5mL) ctia hgp chét dugc tao ra & vi du 33 (100 mg), va hdn hop dugc khudy &
nhiét d6 trong phong trong khoang 3 giod. Dung dich phan ung dugc cd dic dé thu
duoc hop chét néu & tiéu dé (81 mg) ¢6 tri sé tinh chét vat ly sau day.

MASS (ESI, Pos.): 238 (M+H)".
Vi du 35 2,5-dioxo-1-phenyl-N-[4-(4-quinazolinyloxy)phenyl]-1,2,5,6,7,8-

hexahydro-3-quinolincarboxamit

Hop chat néu & tidu dé c6 cac tri s6 tinh chét vat Iy sau dy thu duoc bing
cach tién hanh c6 muc dich giéng nhau nhu & vi du 5, st dung hop chét duoc tao ra &
vi du 34 va hop chét duoc tao ra & vi du 4.

(LC-MS/ELSD): (thoi gian luu: 0,98 phut);

'H-NMR (CDCl3): & 2,08-2,13, 2,54-2,63, 7,21-7,29, 7,60-7,68, 7,82-7,84,
7,91-7,93, 8,00, 8,37, 8,76, 9,34, 11,43.

Vi du 36: 5-{[(3-hydroxy-4-metoxyphenyl)amino]metylene}-2,2-dimetyl-1,3-
dioxan-4,6-dion

Duéi mdi truong khi agon, dung dich metyl orthofomat (50mL) cta axit
meldrum (8,0g) dugc lam noéng & nhiét do 100°C trong khoang 5 phut, va sau do
3-hydroxy-4-metoxyanilin (7,0g) dugc bd sung vao dung dich, va dung dich tao ra
dwoc 1am néng va khudy & nhiét d6 105°C trong khoang 25 phﬁt. Viéc lam ndéng dugc
ngung lai dé 1am lanh v6i nude, va bot két tha duoc thu gom bing cach loc, dugc ria
v6i metyl orthofomat va MTBE, va dugc lam khé dudi 4p suét giam dé thu dugc hop

chit néu & tiéu d& (12,3g) c6 cac tri s6 tinh chét vat 1y sau day.
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TLC: Rf 0,25 (hexan : etyl axetat = 1:1);

'H-NMR (CDCls): 8 1,75, 3,92, 5,82, 6,73, 6,84-6,88, 8,53, 11,2.
Vi du 37: 5-({[3-(benzyloxy)-4-metoxyphenyl]amino }metylene)-2,2-dimetyl-1,3-
dioxan-4,6-dion

Duéi méi trudng khi agon, hop chit duogc tao ra ¢ vi du 36 (12,0g) duoc hoa
tan trong DMA (80mL) & nhiét do 50°C. Nhiét d6 duoc trd lai nhiét do trong phong.
Sau d6, bd sung vao d6 kali cacbonat (7,35 g) va benzyl bromua (8,75g). Dung dich tao
ra duoc 1am néng va khudy & nhiét d6 60°C trong khoang 2 gid. Hén hop dugc gitt dé
1am mat dén nhiét do trong phong, va dung méi dugc cd dic, tiép theo bd sung etyl
axetat va nuédc va khudy ching. Vi cac chét ling duoc két tia, cac chat ling dugc thu
gom béng cach loc, dugc rra voi nude va etyl axetat, va dugc lam kho dudi ap sut
giam dé thu dugc hop chét néu & tiéu d& (8,0g) ¢6 cac tri sb tinh chit vat 1y sau déy.

TLC: Rf 0,49 (hexan : etyl axetat = 1:1);

'H-NMR (CDCls): 8 1,75, 3,90, 5,17, 6,76-6,85, 6,91, 7,30-7,48, 8,48, 11,2.
Vi du 38: N-[5-({6-metoxy-7-[3-(4-morpholinyl)propoxy]-4-quinolinyl}oxy)-2-

pyridinyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

(\N/\/\o SN
o

Hop chit néu & tiéu d& c6 cac tri sb tinh chét vat 1y sau day thu duoc biang
cach tién hanh c¢6 muc dich giéng nhau nhu ¢ vi duv 11 ->vidul2 —vidul3 —vidu
14 — vidu 15— vidu 16 — vidu 17, str dung hop chit duoc tao ra & vi du 37.

TLC: Rf 0,20 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 2,08-2,19, 2,45-2,64, 3,73, 4,02, 4,27, 6,43, 7,25, 7,43,
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7,52-7,65, 8,21, 8,47, 8,49, 9,32, 11,92.
Céc vi du 38(1) dén 38(7):

Céc hop chét vi du sau day thu duoc bing cach tién hanh c6 muc dich gidng
nhau nhu & vi du 38, sit dung hop chét twong tng thay cho hop chit duoe tao ra & vi
du 37.
Vi du 38(1): N-(5-{[7-(3-hydroxy-3-metylbutoxy)-6-metoxy-4-quinolinyloxy}-

2-pyridinyl)-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

o
CH;H,C” Z
NN ’
HyC 0 SN

TLC: Rf 0,20 (etyl axetat, NH silica);

'H-NMR (CDCls): 8 1,34, 2,07-2,15, 2,56-2,64, 3,28, 4,01, 4,43, 6,45, 7,25,
7,43, 7,53-7,67, 8,21, 8,48, 8,51, 9,33, 11,93.
Vi du 38(2): N-[5-({6-metoxy-7-[3-(1-piperidinyl)propoxy]-4-quinolinyl}oxy)-2-
pyridinyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,28 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 1,42, 1,52-1,64, 2,08-2,15, 2,38-2,45, 2,50-2,63, 4,02,
4,24,6,42,7,21-7,28, 7,42, 7,51, 7,55-7,66, 8,21, 8,47, 8,49, 9,32, 11,92.
Vi du 38(@3): N-[5-({6-metoxy-7-[3-(1-pirolidinyl)propoxy]-4-quinolinyl}oxy)-2-

pyridinyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
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TLC: Rf 0,25 (etyl axetat, NH silica);

'H-NMR (CDCl3): § 1,79, 2,15, 2,56, 2,67, 4,02, 4,27, 6,42, 7,25, 7,42, 7,51,
7,53-7,65, 8,21, 8,47, 8,49, 9,32, 11,92.
Vi du 38(4): N-[5-({6-metoxy-7-[3-(1-piperazinyl)propoxy]-4-quinolinyl}oxy)-2-
pyridinyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,20 (etyl axetat, NH silica);

'H-NMR (CDClz): & 2,10, 2,55, 2,71, 3,15, 4,01, 4,26, 6,44, 7,26, 7,42,
7,51-7,67, 8,21, 8,49, 9,31, 11,92.
Vi du 38(5): N-(5-{[7-(2-butyn-1-yloxy)-6-metoxy-4-quinolinyl]oxy}-2-pyridinyl)-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,56 (etyl axetat : metanol = 10:1);

'H-NMR (CDCl3): & 1,86, 2,00-2,21, 2,48-2,74, 4,04, 4,90, 6,45, 7,22-7,31,
7,50-7,68, 8,22, 8,45-8,54, 9,33, 11,94.
Vi du 38(6): N-[5-({6-metoxy-7-[3-(metylsulfonyl)propoxy]-4-quinolinyl}oxy)-2-
pyridinyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,16 (etyl axetat : metanol = 10:1, NH silica);

'"H-NMR (CDCl3): & 2,02-2,19, 2,40-2,68, 2,99, 3,29-3,40, 4,02, 4,32, 6,45,
7,22-7,29, 7,40, 7,49-7,69, 8,22, 8,44-8,55, 9,33, 11,94.
Vi du 38(7): N-[5-({6-metoxy-7-[3-(4-metyl-1-piperazinyl)propoxy]-4-quinolinyl}
oxy)-2-pyridinyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,20 (etyl axetat, NH silica);

'H-NMR (CDCl3): 8 2,13, 2,29, 2,48-2,65, 4,02, 4,25, 6,42, 7,21-7,28, 7,42,
7,51, 7,52-7,67, 8,21, 8,47, 8,49, 9,32, 11,92.
Vi du 39: N-[5-({7-[(3-metyl-2-buten-1-yl)oxy]-4-quinolinyl} oxy)-2-pyridinyl]-
2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

Dudéi mdi trudong khi agon, b sung xesi cacbonat (94 mg) va

1-bromo-3-metyl-2-buten (140 mg) vao dung dich DMF (15mL) cua hop chét duoc
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tao ra & vi du 16 (100 mg), va hdn hop dugc khudy & nhiét do6 bé (~10°C) trong
khoang 2 gid. Dung dich chtra nuéc amoni clorua duoc bd sung vao dung dich phan
tmg, tiép theo chiét v6i etyl axetat. Lop hitu co duoc rira sach véi dung dich mubi bio
hoa, duoc 1am kho qua natri sulphat khan, va c6 déc, tiép theo tinh ché béng sic ky cot
silica gel (hexan : etyl axetat = 1:4, NH silica) dé thu dugc hop chit néu & tiéu dé (55
mg).

TLC: Rf 0,30 (etyl axetat, NH silica);

'H-NMR (CDCl3): & 1,79, 1,82, 2,08-2,17, 2,46-2,63, 4,67, 5,57, 6,39,
7,23-7,26, 7,46, 7,48-7,65, 8,18, 8,22, 8,45, 8,49, 9,29, 11,90.
Vi du 40: N-{5-[(7-{[(2R)-2,3-dihydroxy-3-metylbutyl]oxy}-4-quinolinyl)oxy]-

2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

NN N
ST

Dudi méi truong khi agon, bd sung ruou tert-buthyl (0,5mL), nuée (0,5mL),
AD-mix-B (50 mg), va metan sulfonamit (7 mg) vao dung dich diclometan (0,5mL)
cua hop chat duoc tao ra & vi du 39 (20 mg), va hén hop dugc khqu & nhiét do trong
phong trong khoang 6 gio. Dung dich chtta nudc natri thiosulphat duoc bd sung vao
dung dich phan tng, tiép theo chiét véi etyl axetat. Lép hitu co dugc rira sach v6i dung
dich mudi bdo hoa, dugc lam kho qua natri sulphat khan, va co dic, tiép theo tinh ché
bing sic ky cot silica gel (etyl axetat, NH silica) dé thu duoc hop chét néu ¢ tiéu dé (3
mg).

TLC: Rf 0,10 (etyl axetat, NH silica);

'H-NMR (CDCl3): § 1,32, 1,36, 2,11, 2,37, 2,60, 2,87, 3,92, 4,20, 4,32, 6,42,
7,23, 7,43, 7,53-7,66, 8,20, 8,23, 8,48, 8,60, 9,32, 11,93.
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Céc vi du 40(1) dén 40(6)

Céc hop chit vi du sau day thu duoc bing cach tién hanh c6 muc dich gidng
nhau nhu & vi du 39 — vi du 40, sir dung hop chét trong tng thay cho hop chit duoc
tao ra & vi du 16, 1-bromo-3-metyl-2-buten, va AD-mix-f hodc AD-mix-o.

Vi du  40(1):  N-{5-[(7-{[(2S)-2,3-dihydroxy-3-metylbutyl]oxy }-6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolin
carboxamit

TLC: Rf 0,41 (etyl axetat : metanol = 10:1);

'H-NMR (CDCl3): & 1,32, 1,36, 1,99-2,19, 2,50-2,68, 3,04, 3,15-3,23,
3,74-3,90, 4,01, 4,21-4,33, 4,37-4,48, 6,45, 7,24-7,29, 7,42, 7,54, 7,54-7,69, 8,18-8,23,
8,46-8,52,9,32, 11,93.

Vi du  40Q2): N-{5-[(7-{[(2R)-2,3-dihydroxy-3-metylbutyl]oxy}-6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolin
carboxamit

TLC: Rf 0,48 (diclometan : metanol = 9:1);

'H-NMR (CDCl3): & 1,28-1,32, 2,07-2,15, 2,56-2,64, 2,90-3,40, 3,85, 4,01,
4,27, 4,43, 6,45, 7,25-7,29, 7,42, 7,53-7,66, 8,21, 8,48, 8,50, 9,32, 11,93.

Vi du  403):  N-{5-[(7-{[(2S)-2,3-dihydroxy-3-metylbutyl]oxy }-6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-1-(2,2-dimetylpropyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3
-quinolincarboxamit

TLC: Rf 0,41 (etyl axetat :metanol = 10:1);

'H-NMR (CDClz): & 1,06, 1,33, 1,37, 2,11-2,33, 2,55-2,71, 3,04, 3,06-3,15,
3,16-3,24, 3,79-3,91, 4,03, 4,21-4,33, 4,39-4,48, 6,46, 7,43, 7,53-7,61, 8,27-8,33,
8,48-8,56,9,22, 12,18.

Vi du  40(4):  N-{5-[(7-{[(2R)-2,3-dihydroxy-3-metylbutyl]oxy}-6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-1-(2,2-dimetylpropyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3

-quinolincarboxamit
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TLC: Rf 0,45 (diclometan : metanol = 9:1);

'H-NMR (CDCl): § 1,06, 1,33-1,37, 2,18-2,26, 2,63, 3,00-3,20, 3,87, 4,02,
4,28, 4,44, 6,46, 7,43, 7,55-7,60, 8,30, 8,49-8,55, 9,21, 12,18.

Vi du  40(5): N-{5-[(7-{[(2R)-2,3-dihydroxy-3-metylbutyl]oxy } -6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2°,5’-dioxo-1’-phenyl-2°,5°,6°,8’-tetrahydro-1"H-spiro[x
yclopropan-1,7°-quinolin]-3’-carboxamit

TLC: Rf 0,49 (diclometan : metanol = 9:1);

'H-NMR (CDCl3): & 0,37-0,40, 0,53-0,56, 1,32-1,36, 2,41, 2,48, 2,98, 3,19,
3,85,4,01, 4,27, 4,43, 6,46, 7,21-7,24, 7,42, 7,54-7,65, 8,22, 8,49-8,52, 9,36, 11,94.

Vi du  40(6):  N-{5-[(7-{[(2S)-2,3-dihydroxy-3-metylbutyl]oxy}-6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-1-(3-flophenyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quino
lincarboxamit

TLC: Rf 0,56 (etyl axetat : metanol = 10:1, DNH silica);

'H-NMR (CDCl3): & 1,32, 1,36, 2,05-2,22, 2,53-2,71, 2,98-3,09, 3,11-3,26,
3,77-3,92, 4,01, 4,20-4,30, 4,39-4,47, 6,45, 7,00-7,13, 7,28-7,36, 7,42, 7,51-7,69, 8,23,
8,45-8,54, 9,32, 11,86.

Vi du 41: bis(2-metyl-2-propanyl)(5-{[7-benzyloxy)-6-metoxy-4-quinolinyl]oxy}-
2-pyridinyl)imidodicacbonat

Hoa tan 5-{[7-(benzyloxy)-6-metoxy-4-quinolinylJoxy}-2-pyridinamin (1,6g)
trong 1,3-dimetyl-3,4,5,6-tetrahydro-2-(1H)-pyrimidinon dung dich (15mL) cua
di-tert-butyl dicacbonat (s6 ding ky CAS:24424-99-5) (3,95mL). B6 sung trietyl amin
(9,37mL) va DMAP (52 mg) vao dung dich tao ra, va dung dich dugc khqu o nhiét do
trong phong trong khoang 5 gi¢. Dung dich phan tng dugc pha lodng v6i dung dich
duoc tron hexan: etyl axetat (1:3), va dugc rira v6i nude. Sau do, 16p hitu co duge ¢o
dac, va loc bang sic ky cot silica gel (hexan : etyl axetat = 4:1 — 0:1 — etyl axetat
:metanol = 50:1 — 20:1) d& thu duoc hop chit néu & tidu dé (2,4g) c6 céc tri sb tinh

chat vat ly sau day.
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TLC: Rf 0,51 (etyl axetat);

'H-NMR (CDCl3): & 1,49, 4,04, 5,33, 6,45, 7,30-7,43, 7,44-7,62, 8,41, 8,50.
Vi du 42: bis(2-metyl-2-propanyl){5-[(7-hydroxy-6-metoxy-4-quinolinyl)oxy]-
2-pyridinyl}imidodicacbonat

Dudi mbi trudng khi agon, bd sung etyl axetat (10mL) va etanol (30mL) va
duoc hoa tan trong hop chit duoc tao ra & vi du 41 (1,4g). Paladi hydroxit (20 wt%,
420 mg) dugc bd sung vao d6, va hdn hop dwoc khudy dudi méi truong khi hydro &
nhiét d¢ trong phong trong khoang 5 gi¢. Paladi hydroxit dugc loai bé qua Celite, va
phan d3 loc duge ¢ dic dé thu duge hop chit néu & tiéu dé (1,2g).

TLC: Rf 0,49 (etyl axetat);

'H-NMR (CDClz): § 1,50, 4,08, 6,44, 7,36, 7,46-7,60, 8,42, 8,53.
Vi du 43: bis(2-metyl-2-propanyl)[5-({6-metoxy-7-[(3-metyl-3-buten-1-yl)oxy]-
4-quinolinyl} oxy)-2-pyridinyl]imidodicacbonat

B sung 3-metyl-3-buten-1-ol (231mg), N,N,N’,N’-tetrametyl
azodicarboxamit (TMAD) (462 mg), va tri-n-butylphosphin (544 mg) vao THF huyén
pht (20mL) ctia hop chét duoc tao ra & vi du 42 (500 mg), va hdn hop duoc khudy &
nhiét do trong phong trong khoang 3 gid. Dung dich phan trng duoc pha lodng véi etyl
axetat, va co dac béng cach loai bo cac chit khong hoa tan. Phén du tao ra duoc tinh
ché bing cach sic ky cot silica gel (hexan : etyl axetat = 3:2 — 0:1) dé thu dugc hop
chit néu & tiéu dé (570 mg) cb cac tri sb tinh chit vat 1y sau day.

TLC: Rf 0,52 (hexan : etyl axetat = 3:7);

'H-NMR (CDClz): & 1,49, 1,86, 2,68, 4,03, 4,33, 4,76-4,99, 6,46, 7,35, 7,45,
7,50, 7,55, 8,42, 8,52.
Vi du 44: bis(2-metyl-2-propanyl){5-[{7-[(3S)-3,4-dihydroxy-3-metylbutoxy]-
6-metoxy-4-quinolinyl}oxy]-2-pyridinyl }imidodicacbonat

B& sung va hoa tan diclometan : t-butanol : nudc = 1:1:1 (1,5mL) vao trong

hop chit dugc tao ra & vi du 43 (170 mg), AD-mix-p (431 mg) va metan sulfonamit
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(58 mg) duoc bd sung vao d6, va hdn hop dugce khudy & nhiét d6 trong phong qua
dém. Dung dich phan tng dugc pha lodng véi etyl axetat, va dugc rira véi nude. Lop
hitu co dugc thu gom va loc by séc ky cot silica gel (hexan : etyl axetat = 4:1 — 0:1—
etyl axetat : metanol = 9:1) dé thu dugc hop chit néu & tiéu dé (152 mg) cb céc tri 5O
tinh chét vat 1y sau day.

TLC: Rf 0,54 (etyl axetat : metanol = 9:1);

'H-NMR (CDCl3): & 1,29, 1,50, 2,06-2,17, 2,19-2,36, 2,90-3,32, 3,45-3,65,
4,02, 4,28-4,51, 6,48, 7,36, 7,45, 7,51, 7,56, 8,42, 8,52.
Vi du 45: 4-(4-{4-[(6-amino-3-pyridinyl)oxy]-6-metoxy-7-quinolinyl}oxy)-(25)-2-
metyl-1,2-butandiol

Trifloaxit axetic (2mL) duoc bd sung vao dung dich diclometan (SmL) cta
hop chét duoc tao ra & vi du 44 (152 mg). Hon hop duoc khuéy & nhiét do trong phong
trong khoang 2 gid. Dung dich phan ting duoc ¢b dic, va chiu dang phi véi toluen hai
14n. Phan du tao ra dugc tinh ché bing cach sic ky cot silica gel (NH silica, etyl axetat
‘metanol = 9:1) dé thu dwoc hop chét néu & tidu dé (100 mg) cb cac tri sb tinh chét vat
ly sau day.

TLC: Rf 0,35 (diclometan : metanol = 9:1, NH silica);

'H-NMR (CDCl3): & 1,28, 2,01-2,15, 2,17-2,34, 2,74-2,94, 3,08-3,23,
3,44-3,66, 4,03, 4,26-4,46, 4,52, 6,43, 6,61, 7,31, 7,41, 7,56, 8,03, 8,48.
Vi du 46: N-{5-[(7-{[(3S)-3,4-dihydroxy-3-metylbutyl]oxy } -6-metoxy-4-quinolinyl)

oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

H
N N
U T
(e} ]
0
0.
CHy Hi¢” m
HO 4
\4\/\0 \N
HO

Hop chit néu & tiéu d& co céc tri s6 tinh chit vat Iy sau ddy thu dugc bing
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cach tién hanh c6 muc dich giéng nhau nhu ¢ vi du 5, st dung hop chét duoc tao ra &
vidu 45 va hop chit duoc tao ra & vi du 4.

TLC: 0,43 (diclometan : metanol = 9:1);

'H-NMR (CDCl3): & 1,28, 2,05-2,30, 2,56-2,64, 2,70-3,30, 3,48-3,60, 4,02,
4,31-4,45, 6,45, 7,25-7,28, 7,33, 7,43-7,67, 8,21, 8,48-8,51, 9,32, 11,93.

Céc vi du tir 46(1) dén 46(3)

Céc hop chét vi du sau ddy thu duoc bang cach tién hanh c6 muc dich gibng
nhau nhu ¢ vi du 46, st dung hop chét duoc tao ra & vi du 45, hoic hop chét duge tao
ra béng cach dua hop chit duoc tao ra & vi du 43 vao tién hanh c6 muc dich giéng
nhau nhu & vi du 44 — vi du 45 sit dung AD-mix-o. thay cho AD-mix-p, va hop chat
dugc tao ra & vi du 4 hodc dén xudt axit carboxylic trong tmg thay cho né.

Vi du  46(1):  N-{5-[(7-{[(3R)-3,4-dihydroxy-3-metylbutyl]oxy } -6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolin
carboxamit

TLC: 0,40 (etyl axetat :metanol = 10:1);

'H-NMR (CDCl3): § 1,28, 1,97-2,17, 2,18-2,35, 2,52-2,69, 2,74-2,89, 3,13,
3,40-3,69, 4,02, 4,23-4,52, 6,45, 7,20-7,30, 7,42, 7,53, 7,54-7,70, 8,21, 8,45-8,52,
9,32, 11,93.

Vi du  46(2):  N-{5-[(7-{[(3S)-3,4-dihydroxy-3-metylbutyl]oxy }-6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2°,5’-dioxo-1’-phenyl-2°,5,6°,8’-tetrahydro-1"H-spiro
[xyclopropan-1,7°-quinolin]-3’-carboxamit

TLC: 0,45 (diclometan : metanol = 9:1);

'"H-NMR (CDCl3): 8 0,37-0,41, 0,53-0,56, 1,28, 2,05-2,30, 2,42, 2,48,
2,70-3,30, 3,48-3,60, 4,02, 4,31-4,45, 6,45, 7,21-7,24, 7,42, 7,48-7,65, 8,21, 8,48-8,51,
9,36, 11,93.

Vi du  46(3): N-{5-[(7-{[(3R)-3,4-dihydroxy-3-metylbutyl]oxy }-6-metoxy-4-

quinolinyl)oxy]-2-pyridinyl}-2°,5’-dioxo-1’-phenyl-2°,5°,6°,8’-tetrahydro-1"H-spiro
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[xyclopropan-1,7’-quinolin]-3’-carboxamit

TLC: 0,50 (etyl axetat : metanol = 10:1, NH silica);

'H-NMR (CDCl3): & 0,33-0,43, 0,50-0,61, 1,28, 1,98-2,14, 2,16-2,33, 2,42,
2,48, 2,73-2,91, 3,08-3,18, 3,42-3,68, 4,02, 4,23-4,51, 6,46, 7,19-7,25, 7,42, 7,54,
7,55-7,66, 8,22, 8,46-8,54, 9,36, 11,94.
Vi du 47: axit (5E)-5-(hydroxyimino)-4-metyl-2-oxo-1-phenyl-1,2,5,6,7,8-hexa
hydro-3-quinolin carboxylic

Dung dich pyridin (1,0mL) ctia hop chét duoc tao ra & vi du 4 (142 mg) va
hydroxylamin hydroclorua (208 mg) duoc 1am néng va hdi luu trong khoang 1 gid.
Dung dich duoc lam mat téi nhiét do trong phong. Dung dich phan ung dugc pha
loang véi etyl axetat va duoc rira v&i 1 mol/L axit clohydric. Lép hitu co thu dugc
duoc ¢ dic dé thu dugc hop chét néu & tiéu dé (151 mg) co céc tri sd tinh chit vat 1y
sau day.

TLC: Rf 0,42 (diclometan : metanol = 9:1);

'H-NMR (DMSO-ds): & 1,63-1,81, 2,26-2,36, 2,60, 7,38-7,46, 7,51-7,68,
8,90, 11,30, 14,03.
Vi du 48: N-{(5E)-5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-5-(hydroxy

imino)-2-oxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

0
HyC” Z

H,4C. xn
0 N

Hop chéit néu & tiéu dé co6 céc tri s6 tinh chét vat ly sau ddy thu dugc bang
cach tién hanh c6 muc dich giéng nhau nhu & vi du 5, sit dung hop chat duoc tao ra &
vi du 47 va hop chét dugc tao ra & vi du 2.

TLC: 0,15 (etyl axetat, NH silica);
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'H-NMR (CDClz): & 1,77-1,94, 2,38, 2,77, 4,05, 6,46, 7,20-7,25, 7,43,
7,50-7,65, 7,99-8,07, 8,22, 8,48, 8,52, 9,33, 12,23.
Vi du 48(1): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-(5E)-5-(metoxy
imino)-2-oxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

Hop chét néu & tiéu d& c6 cac tri sb tinh chit vat ly sau ddy thu duoc bang
cach tién hanh c6 muc dich giéng nhau nhu & vi du 48, st dung din xuét axit
carboxylic tuong tng thay cho hop chit duogc tao ra & vi du 47 va hop chit duoc tao ra
o vidu 2.

TLC: 0,18 (etyl axetat);

'TH-NMR (CDClz): & 1,74-1,92, 2,29-2,40, 2,62-2,75, 4,00, 4,05, 6,45,
7,20-7,28, 7,42, 7,50-7,66, 8,20-8,24, 8,46-8,52, 9,36, 12,26.
Vi du 49: 7-(benzyloxy)-4-(2-flo-4-nitrophenoxy)-6-metoxyquinolin

Hop chét néu & tiéu d& c6 céc tri sb tinh chat vat 1y sau day thu duoc bang
cich tién hanh c¢6 muc dich gidng nhau nhu & vi du 24, st dung
7-benzyloxy-6-metoxy-quinolin-4-ol thay cho 6,7-dimetoxy quinolin-4-ol.

TLC: Rf 0,76 (hexan : etyl axetat = 1:1);

'H-NMR (CDCl3): 8 4,03, 5,34, 6,54, 7,28-7,43, 7,45, 7,47-7,55, 8,10-8,15,
8,19, 8,56.
Vidu 50: 4-(2-flo-4-nitrophenoxy)-6-metoxy-7-quinolinol hydrobromat

B6 sung 5,1 mol/L axit bromhydric - axit axetic dung dich (10mL) vao hop
chét duoc tao ra & vi du 49 (1,6g). Hon hop duoc ldauéy o nhiét d6 trong phong trong
khoang 5 gio. MTBE (50mL) duoc bd sung vao dung dich phan tmg, va dung dich tao
ra duoc khudy. Phat sinh céc két tia duoc thu gom bing cach loc dé thu dugc hop chat
néu & tiéu dé (1,5g) co cac tri sé tinh chit vat 1y sau day.

'H-NMR (CD; OD): 8 4,14, 7,05, 7,43, 7,76-7,85, 7,86, 8,30-8,38, 8,39-8,46,
8,69.

Vi du 51: 4-(2-flo-4-nitrophenoxy)-6-metoxy-7-[3-(4-morpholinyl)propoxy]quinolin
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B4 sung xesi cacbonat (4,0g) va 4-(3-clopropyl)morpholin (517 mg) vio dung
dich DMF (9,8mL) cta hop chét duogc tao ra & vi du 50 (1,0g), va hdn hop duogc khuéy
& nhiét do 60°C trong khoang 16 gid. Hdn hop dung dich dwoc pha lodng véi etyl
axetat, va dugc rira v6i nude. Lép nude duge chiét véi etyl axetat hai 1an. Lép hitu co
hén hop duoc 1am khd qua natri sulphat khan va c6 dic. Phin du tao ra duoc tinh ché
bang cach sic ky cot silica gel (NH silica, hexan : etyl axetat = 1:1 — 0:1) dé thu dugc
hop chét néu & tidu d& (600 mg) c6 cac tri s tinh chat vat Iy sau day.

TLC: Rf 0,50 (etyl axetat, NH silica);

'H-NMR (DMSO-ds): & 1,90-2,07, 2,32-2,43, 3,25-3,35, 3,48-3,64, 3,92,
4,21, 6,77, 7,45, 7,55-7,67, 8,14-8,25, 8,41-8,50, 8,56.

Vi du 52: 3-flo-4-{(6-metoxy-7-(3-morpholinopropoxy)quinolin-4-yl)oxy} anilin

Dudi moi truong khi agon, hop chét duoc tao ra & vi du 51 (300 mg) duoc hoa
tan trong etyl axetat : etanol = 1:1 (30mL), va paladi hydroxit (20 % trong lugng, 99
mg) duoc bd sung vao dung dich, va mdi trudong khi argon duoc thé bing méi truong
khi hydro. Sau khi dung dich dwoc khudy & nhiét d6 trong phong trong khoang 8 gio,
dung dich phan tmg duoc loc qua Celite, va phan di loc duoe ¢ dic dé thu dugc hop
chat néu ¢ tiéu dé (240 mg) c6 cac tri s6 tinh chét vét 1y sau day.

'H-NMR (CDCls): & 2,03-2,23, 2,43-2,53, 2,57, 3,66-3,77, 3,86, 4,03, 4,26,
6,40, 6,45-6,61, 7,03, 7,42, 7,58, 8,46.

Vi du 53: N-[3-flo-4-({6-metoxy-7-[3-(4-morpholinyl)propoxy]-4-quinolinyl} oxy)

phenyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

Hop chit néu & tiéu d& c6 céc tri s6 tinh chat vat 1y sau day thu dugc bing
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cach tién hanh cé muc dich giéng nhau nhu & vi du 5, st dung hop chét dugc tao ra &
vi du 52 va hop chét duoc tao ra & vi du 2.

TLC: Rf 0,71 (etyl axetat : metanol = 10:1, NH silica);

I'H-NMR (DMSO-ds ): 5 1,88-2,07, 2,34-2,41, 2,41-2,46, 2,51-2,57, 3,31-3,37,
3,52-3,64, 3,94, 4,20, 6,42-6,49, 7,39, 7,40-7,53, 7,54-7,71, 8,04, 8,46, 8,95, 11,64.
Vi du 54: metyl 2-0x0-2,5,6,7-tetrahydro-1H-xyclopenta[b]pyridin-3-carborxylat

Hoa tan 2-oxo-1,5,6,7-tetrahydro-xyclopenta[b]pyridin-3-axit carboxylic (s6
dang ky CAS: 115122-63-9) (200 mg) trong metanol (20mL) & nhiét do trong phong,
va ¢b dic axit sulfuric (0,006mL) dugc bd sung vao dung dich. Hon hop dugc khudy &
nhiét d6 bé (70°C) trong khoang 4 gid. Dung dich duoc gitt dé 1am mét dén nhiét do
trong phong, dung méi duogc chung cit dudi ap sudt giam, va dung dich chta nuéce
natri hydro bicacbonat va diclometan duoc bd sung vao d6, va dung dich dugc tach.
Loép hitu co dugc rira sach voi dung dich mudi bdo hoa, va sau d6 duoc 1am khd qua
natri sulphat khan, va dung méi duoc chung cat dudi ap sudt giam dé thu dugc hop
chét néu ¢ tiéu dé (155 mg) cé cac tri sb tinh chét vat 1y sau day.

TLC: Rf 0,21 (etyl axetat);

'H-NMR (CDCl3): & 2,13-2,20, 2,80-2,84, 2,97-3,03, 3,91, 8,10.
Vi du 55: metyl 2-0x0-1-phenyl-2,5,6,7-tetrahydro-1H-xyclopenta[b]
pyridin-3-carborxylat

Hop chét duoc tao ra & vi du 54 (140 mg) dugc hoa tan trong diclometan
(7mL) & nhiét do trong phong. Bb sung axit phenylboronic (220 mg), ddng axetat (263
mg), va pyridin (0,234mL) vao dung dich, va dung dich duoc khudy trong khoang 20
gi0. Dung dich duoc loc qua phéu loc thiy tinh, va dung méi duge chung cat dudi ap
sudt giam. Phan du tao ra dugc tinh ché bing cach sic ky cot silica gel (hexan : etyl
axetat = 8:2 — etyl axetat) dé thu duoc hop chét néu & tiéu dé (131 mg) c6 céc tri s6
tinh chit vat ly sau day.

TLC: Rf 0,51 (etyl axetat);
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"H-NMR (CDCl3): & 2,02-2,12, 2,53-2,58, 2,83-2,88, 3,88, 7,20-7,23,
7,44-7,53, 8,21.
Vi du 56: axit 2-oxo-1-phenyl-2,5,6,7-tetrahydro-1H-xyclopenta[b]pyridin-3-
carboxylic

Hop chat duoc tao ra & vi du 55 (120 mg) dugc hoa tan trong metanol (2mL) &
nhiét d6 trong phong. B6 sung dung dich chira nu6c natri hydroxit 2 mol/L (0,891mL)
vao dung dich, va dung dich duoc khudy trong khoang 1 gid. B6 sung axit clohydric
2N (0,891mL) va etyl axetat vao dung dich phan Gng, va dung dich dugc tach. Lop
hitu co duoc rira sach v6i dung dich mudi bdo hoa, sau d6 dwoc lam kho qua natri
sulphat khan, va dung méi dugc chung ct dudi 4p sudt giam dé thu duoc hop chét néu
& tiéu dé (109 mg) c6 cac tri sé tinh chét vat Iy sau day.

TLC: Rf 0,64 (etyl axetat);

'H-NMR (CDCl): & 2,09-2,19, 2,63-2,68, 2,92-2,97, 7,25-7,30, 7,52-7,62,
8,51, 14,24. |
Vi du 57: N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2-oxo-1-phenyl-2,5,

6,7-tetrahydro-1H-xyclopenta[b]pyridin-3-carboxamit

H3C X,
3\0

Hop chit néu & tiéu d& c6 céc tri s tinh chat vét Iy sau ddy thu duoc bing
cach tién hanh c6 muc dich giéng nhau nhu & vi du 5, st dung hop chit duoc tao ra &
vi du 56 va hgp chét duogc tao ra & vi du 2.

TLC: Rf 0,65 (etyl axetat : metanol = 9:1);

'H-NMR (DMSO-ds): & 2,03-2,13, 2,60-2,65, 2,92-2,97, 3,97, 3,99, 6,58,
7,45,7,47-7,52,7,57, 7,58-7,68, 7,86-7,90, 8,38, 8,48, 8,53, 8,60, 12,58.

Céc vi du tir 57(1) dén 57(2)
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M&i hop chit vi du c6 cac tri sb tinh chét vat Iy sau day thu dwoc bing cach
tién hanh c¢6 muc dich giéng nhau nhu & vi du 55 — vi du 56 — vi du 57, sir dung dan
xuét twong tng thay cho hop chit duoc tao ra & vi du 54 va hop chit duoc tao ra & vi
du 2.

Vi du 57(1): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl }-2-0x0-1-phenyl-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,63 (etyl axetat, NH silica);

"H-NMR (CDCl3): § 1,71-1,83, 2,20-2,29, 2,68-2,76, 4,05, 6,44, 7,19-7,24,
7,42, 7,46-7,62, 8,21, 8,44-8,50, 12,51.

Vi du 57(2): N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-
phenyl-2,5,6,7-tetrahydro1H-xyclopenta[b]piperidin-3-carboxamit

TLC: Rf 0,63 (etyl axetat :metanol = 9:1),

'H-NMR (CDCl3): & 2,68-2,81, 4,05, 6,45, 7,35, 7,43, 71,53, 7,55-7,68, 8,24,
8,49, 8,51, 9,03, 11,91.

Vi du 58  N-{5-[(7-{[(4S)-2,2-dimetyl-1,3-dioxolan-4-yl]metoxy}-6-metoxy-4-
quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolin
carboxamit

Hop chit ndu & tiéu dé& c6 céc tri sd tinh chit vat Iy sau day thu dugc bang
cach tién hanh c6 muc dich giéng nhau nhu & vi du 17, st dung hop chét thu dugc
bang cach dwa hop chit duoc tao ra & vi du 37 vio tién hanh c6 muc dich giéng nhau
nhu 6 vidu 11 — vidu 12 - vidu 13 — vidu 14 — vi du 15 — vi du 16, va
(S)-(2,2-dimetyl-1,3-dioxolan-4-yl)metanol.

TLC: Rf 0,60 (etyl axetat, NH silica);

'H-NMR (CDCl3): 8 1,42, 1,50, 2,11, 2,60, 4,01, 4,14-4,29, 4,64, 6,44, 7,42,
7,52-7,65, 8,21, 8,47, 8,50, 9,32, 11,92.

Vi du 59: N-{5-[(7-{[(2R)-2,3-dihydroxypropyl]oxy }-6-metoxy-4-quinolinyl)oxy]-

2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
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Hop chét dugc tao ra & vi du 58 (35 mg) dugc hoa tan trong THF (ImL) &
nhiét do trong phong. Metanol (ImL) va axit p-toluensulfonic monohydrat (3,0 mg)
duge bd sung vao dung dich, va hdn hop dugc khudy nhiét do trong phong trong
khoang 16 gio. Dung dich phan ting dugc pha loang véi etyl axetat, va dugc rira voi
nude va dung dich chira nude natri hydro cacbonat bdo hoa. Lép hitu co duge lam kho
qua natri sulphat khan, va sau d6 c6 ddc. Phan du tao ra duoc tinh ché bing cach sic
ky silica gel (etyl axetat : metanol = 100:0 — 70:30) d& thu duoc hop chit néu & tiéu
dé (32 mg) c6 cac tri s6 tinh chét vat ly sau day.

TLC: Rf 0,55 (etyl axetat : metanol = 5:1, NH silica);

'H-NMR (CDCl3): & 2,11, 2,56-2,64, 3,89, 4,02, 4,21-4,36, 6,45,
7,25-7,28,7,44, 7,53-7,66, 8,21, 8,48-8,51, 9,32, 11,93.
Céc vi du tir 59(1) dén 59(3)

Céc hop chét vi du sau diy thu duoc bing cach tién hanh c6 muc dich giéng
nhau nhu & vi du 59, st dung hop chét duoc tao ra & vi du 58 hoic hop chét trong g
thay cho né.
Vi du 59(1): N-{5-[(7-{[(2S)-2,3-dihydroxypropyl]oxy}-6-metoxy-4-quinolinyl)
oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

TLC: Rf 0,55 (etyl axetat : metanol = 5:1, NH silica);

'H-NMR (CDCl3): & 2,11, 2,56-2,64, 3,90, 4,02, 4,21-4,36, 6,44, 7,24-7,29,
7,44, 7,52-7,66, 8,22, 8,48-8,51, 9,33, 11,94.
Vi du 592): N-{5-[(7-{[(2S)-2,3-dihydroxypropyl]oxy }-6-metoxy-4-quinolinyl)

oxy]-2-pyridinyl}-1-(2,2-dimetylpropyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolinc
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arboxamit

TLC: Rf 0,35 (etyl axetat, NH silica);

I'H-NMR (CDCls): & 1,06, 2,22, 2,63, 3,09, 3,89, 4,02, 4,22, 4,34, 6,44, 7,43,
7,55, 17,58, 8,30, 8,52, 8,54, 9,21, 12,18.
Vi du 59(3): N-{5-[(7-{[(2R)-2,3-dihydroxypropyl]oxy}-6-metoxy-4-quinolinyl)
oxy]-2-pyridinyl}-1-(2,2-dimetylpropyl)-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolinc
arboxamit

TLC: Rf 0,35 (etyl axetat, NH silica);

'H-NMR (CDCls): & 1,06, 2,22, 2,63, 3,09, 3,89, 4,02, 4,22, 4,34, 6,44, 7,43,
7,55, 17,58, 8,30, 8,52, 8,54, 9,21, 12,18.
Vi du 60: 5-hydroxy-N-{5-[(7-hydroxy-6-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-
2-ox0-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

Hop chit néu & tiéu d& c6 cac tri s6 tinh chit vat ly sau dy thu dugc bang
céch tién hanh c6 muc dich giéng nhau nhu & vi du 11 — vidu 12 — vidu 13 — vidu
14 — vi du 15 — vi du 16, sir dung hop chit dugc tao ra & vi du 37.

TLC: Rf 0,26 (diclometan : metanol = 19:1);

'H-NMR (CDCl3): & 1,62-1,93, 2,27, 4,08, 4,85, 6,42, 7,23, 7,52-7,62, 8,21,
8,46, 8,51, 8,80, 12,37.
Vi du 61: N-{5-[(7-hydroxy-6-metoxy-4-quinolinyl)oxy]-2-pyridinyl}-2-oxo-1-

phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

H

N_ _N N
or @
o

)
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X
HO N

Hop chit duoc tao ra & vi du 60 (300 mg) duogc hoa tan trong diclometan

(5mL). B sung lién tuc trietylsilan (127 mg), va trifloaxit axetic (0,081mL) vao dung
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dich. Dung dich dugc khudy & nhiét d6 trong phong trong khoang 22 gio. Dung dich
phan tmg duoc pha lodng vai etyl axetat, va dugc rira véoi nude va dung dich chira
nudc natri hydro cacbonat bdo hoa. Lép hitu co dugc lam khd qua natri sulphat khan,
va sau d6 ¢o ddc. Phin du tao ra dwoc tinh ché bing cach séc ky silica gel (hexan : etyl
axetat = 30:70 — 0:100) dé thu dugc hop chat néu & tiéu dé (183 mg) c6 cac tri s6 tinh
chét vat ly sau day.

TLC: Rf 0,77 (etyl axetat :metanol = 5:1);

'H-NMR (CDCl): & 1,75, 2,23, 2,72, 4,08, 6,42, 7,22, 7,51-7,60, 8,21,
8,44-8,51, 8,49, 12,51.
Vidu 62: 4-metyl-7,8-dihydro-2H-cromen-2,5(6H)-dione

Dit vao binh hinh ca loai 200mL etyl axetoaxetat (s dang ky CAS:141-97-9)
(17,40g), 1,3-xyclohexandion (s6 ding ky CAS:504-02-9) (10,00g), DMAP (0,22¢g),
va pyridin (30mL), va khudy & nhiét d6 bé (140°C) trong khoang 1 ngay. Sau d6 hdn
hop duogc gitt dé 1am mat dén nhiét d6 trong phong, dung mdi duge chung cht dudi ap
sudt giam. Phan du tao ra duoc tinh ché bing cach sic ky cot silica gel (hexan : etyl
axetat = 4:1) dé thu duoc hop chét néu & tiéu dé (4,50g) cb cac tri s6 tinh chat vat ly
sau day.

(LC-MS/ELSD): (thoi gian luu: 0,81 phut);

'H-NMR (CDCl3): 6 2,11, 2,48, 2,57, 2,87, 5,99.
Vi du 63: 3-bromo-4-metyl-7,8-dihydro-2H-cromen-2,5(6H)-dion

B4 sung vao binh hinh ca loai 100mL N-bromosucxinimit (sb ding ky CAS:
128-08-5) (2,00g) vao dung dich DMF (40mL) ctia hop chét duoc tao ra & vi du 62, va
dung dich duoc khudy & nhiét do trong phong trong khoang 1 ngay. Dung mdi duoc
chung cét dudi ap suat giam. Phin du tao ra dugc tinh ché bang cach sac ky cot silica
gel (hexan : etyl axetat = 9:1) dé thu duoc hop chét néu & tiu dé (1,16g) cb céc tri sd
tinh chét vat ly sau day.

(LC-MS/ELSD): (thoi gian luu: 0,76 phut);
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'H-NMR (CDCl3): § 2,12, 2,59, 2,69, 2,87.
Vi du 64: 3-bromo-4-metyl-1-phenyl-7,8-dihydro-2,5(1H,6H)-quinolindion

bidt vao binh hinh ca loai 30mL hop chét duoc tao ra ¢ vi du 63 (1,15g) va
anilin (1,25g). Hon hop dugc khudy & nhiét do bé (70°C) trong khoang 20 gio. B
sung axit clohydric 1 mol/L vao dung dich phan tng. Dung dich phan tmg lan luot lién
tiép duoc chiét véi etyl axetat, dugc rira véi nude va dung dich mubi bdo hoa, va duogc
lam khé qua natri sulphat khan. Dung méi dugc chung cat duéi ap sudt giam. Phan du
tao ra dugc tinh ché béng cach sic ky cot silica gel (hexan : etyl axetat = 7:3) dé thu
dwoc hop chét néu & tidu d& (1,31g) c6 céc tri s tinh chat vat 1y sau day.

(LC-MS/ELSD): (thoi gian luu: 1,12 phut);

'H-NMR (CDCl3): 8 1,96, 2,43, 2,54, 2,79, 7,16-7,20, 7,49-7,58.
Vi du 65 metyl 4-metyl-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolin
carborxylat

bit vao binh hinh ca loai 200mL hop chét dugc tao ra & vi du 64 (1,11g), kali
axetaf (0,66g), DMF (11lmL), va metanol (11mL), va, sau khi loai khi,
[1,1’-bis(diphenylphosphino)feroxen]paladi(Il)diclorua  diclometan  phtc  (1:1)
[PACL (dppf)2 CH2Cl2] (0,27g). Sau viée thay thé v6i cacbon monoxit duge thuc
hién, khudy & nhiét d6 bé (70°C) dugc thuc hién for 17 gio. Bb sung axit clohydric 1
mol/L vao dung dich phan Ung. Dung dich phan tng theo tht tu duoc chiét véi etyl
axetat, dugc rira voi nuoc va dung dich mudi bdo hoa, va dugc lam khd qua natri
sulphat khan. Dung méi dugc chung cit dudi 4p suat giam. Phan du tao ra dugc tinh
ché bang cach sic ky cot silica gel (hexan : etyl axetat = 7:3) d8 thu dugc hop chit néu
& tiéu d& (0,51g) 6 cac tri sb tinh chét vat Iy sau day.

(LC-MS/ELSD): (thoi gian Iuvu: 0,75 phut);

'H-NMR (CDCl3): 8 1,97, 2,48, 2,53, 2,56, 3,89, 7,17-7,20, 7,48-7,56.
Vi du 66: axit 4-metyl-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydroquinolin-3-

carboxylic
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Hop chit dugc tao ra & vi du 65 (1,85g) va 5 mol/L axit clohydric (19mL)
duoc dit vao binh hinh ca loai 50mL. H3n hop duogc khudy & nhiét d6 bé (50°C) trong
khoang 26 gio. Két toa duoc loai bd bfmg cach loc, va phén dung moi da loc duogc
chung cét dudi 4p suit giam. Phén du tao ra duoc rira sach theo dang huyén phu dic
v6i metanol va etyl axetat dé thu dugc hop chét néu & tiéu dé (0,89g) co céc tri s6 tinh
chét vat 1y sau day.

(LC-MS/ELSD): (thoi gian luu: 0,66 phut);

'H-NMR (CD3; OD): 8 1,97, 2,54, 2,63, 7,29-7,32,7,54-7,63.

Vi du 670 N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-4-metyl-2,5-
dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit

0.

HyC
NN N
H,c’o 7~
H;C\o \N I
Hop chét néu & tiéu dé ¢6 céc tri sd tinh chét vat ly sau day thu dugc bing
cach tién hanh c6 muc dich giéng nhau nhu & vi du 5, sit dung hop chét dugc tao ra &
vi du 66 va hop chit duoc tao ra & vi du 2.
TLC: Rf 0,62 (diclometan :metanol = 9:1);
I'H-NMR (CDCls): & 2,01, 2,53, 2,58, 2,86, 4,05, 6,42, 7,22, 7,42, 7,49-7,61,
8,20, 8,45, 8,50, 9,73.
Vi du 67 (1): N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]phenyl}-4-metyl-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit
Hop chét néu & tiéu d2 c6 céc tri sb tinh chét vat ly sau day thu dugc bang
cach tién hanh c6 muc dich giéng nhau nhu & vi du 67, st dung hop chét dugc tao ra &
vi du 66 va hop chit duoc tao ra & vi du 22.

TLC: Rf 0,48 (etyl axetat :metanol = 19:1);
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'H-NMR (CDCl3): & 2,01, 2,52, 2,59, 2,93, 4,04, 6,45, 7,14, 7,23, 7,41,
7,55-7,68, 7,72, 8,47, 9,79.

Vi du thir nghiém

Cac vi du sinh hoc dugc md ta dudi ddy. Dua vao cac phuong phap thir
nghiém nay, hiéu qua ctia hop chét theo sang ché di duoc kiém nghiém.
Vi du sinh hoc 1: do hoat tinh tc ché Axl (thr nghiém in vitro)

Hoat tinh Gc ché enzyme Axl dwoc do bing cach st dung hé théng
LanthaScreen (nhan hiéu d3 duoc dang ky) (Invitrogen) dua vao huéng dan kém theo.
Str dung cac chit phan tng dugc thé hién dudi day.

Dung dich dém phan tng: dung dich chira HEPES 50 mmol/L (pH7,5), Brij35 0,01%,
MgCls 10 mmol/L va EGTA 1 mmol/L dugc diéu ché bing cach sir dung nuée cét.

Dung dich chét thtr: dung dich chtra hop chat thir nghiém c6 ndng d6 gap 5 1an
so v6i ndng do cudi duoc didu ché bang cach pha loing gip 20 1in dung dich DMSO
ctia hop chét thir nghiém cta mdi ndng d6 voi dung dich dém phan tng.

Dung dich Enzym: dung dich chita enzym Axl 400 ng/mL dugc diéu ché bang
cach str dung dung dich dém phan ung.

Dung dich mdi: dung dich chtta ATP 45 pmmol/L va Fluorescein-Poly GT 500
nmmol/L (Invitrogen) dugc diéu ché bing cach str dung dung dich dém phan ung,

Dung dich mdi: dung dich chita EDTA 20 mM va PY20 4 nM (Invitrogen)
duogc didu ché bing cach sir dung Dilution B (Invitrogen).

Dung dich DMSO 10 mmol/L cuia hop chét thir nghiém duoc phan tén vaodia
c6 96 giéng (Nunc), va, hon nita, dai pha lodng gp 3 lin duoc didu ché st dung
DMSO. Trong mdi giéng cta dia c6 96 giéng cho phép do, 5 uL mdi dung dich dém
phan ng chita DMSO duogc bd sung vao nhém tréng va nhém mdi truong, va 5 uL
ctia dung dich chat thir duoc bb sung vao nhém chit thir nghiém, twong tmg. Tiép theo
d6, 10 uL/giéng cua dung dich dém phan tng dugc bd sung vao Nhém trong, va mdi

10 pL/giéng cta enzym dung dich dugc bd sung vio nhém méi trudong va nhom hop
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chét thir nghiém, tiép theo khudy & nhiét d6 trong phong trong khoang 10 phut. Sau
khi két thuc khudy, 10 uL mdi dung dich mdi duoc bd sung vao mdi giéng, tiép theo
khudy & nhiét d6 trong phong véi 4nh sang dugc che chén trong khoang 1 gi¢. Sau khi
két thuc phan tGng, 25 pL cia mdi dung dich mdi duge bd sung vao mdi giéng, va dé
ling & nhiét d6 trong phong véi anh sang duoc che chin trong khoang 30 phut. Sau khi
dé 1ing, cudong d6 huynh quang tai 520 nm va 495 nm tai thoi diém bic xa v6i anh
sang kich thich 340 nm duoc do bing cach sir dung Analyst GT (Molecular Devices).
Su photphoryl hoa cta co chét nhan tao duoc xé4c dinh sé lugng bang su chuyén nang
luong huynh quang kidu cong huong phan gidi theo thoi gian (TR-FRET). Ty 1&
TR-FRET duoc tinh bing cach chia tin hiéu huynh quang 520 nm cho tin hiéu huynh
quang 495 nm cho mdi giéng, va ty 1& tc ché (%) trong nhém hop chét thir nghiém
duoc tinh dua vao cong thirc toan hoc sau day.
Cong thirc todn hoc 1
Ty 18 tc ché (%) = [1 — (ty 16 TR-FRET ctia nhém hop chit thir nghiém — A) / (B — A)
x 100
A tri s6 trung binh cua cécty 16 TR-FRET ctia nhém tréng
B: tri s6 trung binh cua céc ty 18 TR-FRET ctia nhém mdi trudng

Céc tri s6 ctia 50% ty 18 e ché (cac tri s6 IC50) ctia hop chét thir nghiém dugce
tinh tir biéu dd wc ché dua vao ty 18 e ché cta cac hop chit thir nghiém trong mdi
ndng do.

Két qua 1a, theo cac hop chét séng ché, céc tri $6 IC50 cua hop chét cua, vi du,
cac vi du 5, 5(1), 5(6), 17(2), va 23(2) 1a 0,0022 pM, 0,0056 uM, 0,0043 pM, 0,0044
uM, va 0,0011 uM, tuong tng.

Theo cach khéc, nhu céc hop chét so sanh, do hoat tinh &c ché Axl ciia mdi
hop chét & vi du 8 duge mod ta trong Tai liéu patent 1 (Hop chit so sanh A) va hop chét
2 cua vi du 3 dugc mo ta trong Tai li¢u patent 3 (hop chét so sanh B), ¢ cAu tao sau

day,. Trong ca hai truong hop, tri s6 IC50 16m hon 10 pM.
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Hop chat so sénh A Hop chét so sénh B

Vi du sinh hoc 2: Po tdc do ngan can sy sinh trudng béng cach str dung dong té bao
tién B ctia chudt (Ba/F3 Axl) biéu hién 6n dinh Axl

Pha ché dung dich DMSO 0,1 mmol/L ctia hop chét thir nghiém vao dia c6 96
giéng, va diéu ché day pha lodng gip 3 l4n sir dung DMSO. Cac dung dich DMSO cua
céc hop chit thir nghiém, ¢6 cac ndng dd khac nhau, dugc pha lodng thém gép 500 lan
v6i moi trudong RPMI1640 (chira 10% HI-FBS, 1% penixilin) va diéu ché dung dich
dwoc pha lodng cta hop chét thir nghiém c¢6 ndng d6 gép 500 14n so véi ndng d6 cudi.
Trong mdi giéng cua dia c6 96 giéng (BD Biosciences) cho phép do, 50 pL. mdi trudng
RPMI dugc bd sung vao nhém trdng, 50 pL mdi truong RPMI chtta 0,2% DMSO
dugc bd sung vao nhém mdi truong, va 50 pL dung dich duoc pha lodng ctia hop chat
thir nghiém dugc bd sung vao nhém hop chit thir nghiém, twong tmg. Ba/F3 Axl duoc
pha lodng v&i méi truong dé c6 mat do 2x10° t& bao/mL dé didu ché huyén phi té bao.
Trong mdi giéng ciia dia c¢6 96 giéng cho phép do, 50 uL moéi trudong RPMI duge bd
sung vao nhoém tréng, va 50 pL huyén phi té bao dugc bd sung vao nhém mdi trudng
va nhém hop chét thir nghiém, tuong tmg, va cac nhém duge dé ling & nhiét do 37°C
tai CO2 5% trong khoang 48 gid. Sau khi dé ling, Pon vi 4nh séng tuong d6i (RLU)
dugc do bing cach st dung CELLTITER-GLO (nhdn hiéu dd duoc ding ky)
LUMINESCENT CELL VIABILITY ASSAY (Promega). Phép do dugc thuc hién theo
huéng din kém theo. B sung vao mdi giéng, 100 uL dung dich phat séng. Dia duge
khudy & nhiét d6 trong phong trong khoang 3 phiit va sau d6 dé ling & nhiét d6 trong

phong véi anh sang duoc che chéan trong khoang 10 phut, va RLU duge do bang cach
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st dung Microplate Reader (SpectraMaX MS5e, Molecular Devices). Cac tri s trung
binh ctia RLU ctia Nhém tréng va nhém méi truong duge tinh tuong tmg, va toc do
ngin can sy sinh trudng ctia nhém hop chét thir nghiém duoc tinh.

Cong thtrc toan hoc 2

Téc d6 ngan can su sinh truong (%) =

{1 — (RLU ctia nhém hop chét thir nghiém — A) / (B —A)} x 100

A: trung binh tri s ctia RLU ctia Nhém tréng

B: trung binh tri s6 ctia RLU ctia nhém méi trudng

Tri s6 ctia ty 18 Grc ché 50% (tri s6 IC50) ctia hop chét thir nghiém duoc tinh tir
biéu dd trc ché dua vao ty 18 e ché trong mdi ndng d6 ctia hop chit thir nghiém.

Két qua 13, theo cac hop chat theo sang ché, cac tri s6 IC50 clia cac hop chit |
cua, vi du, céc vi du 5, 5(1), 5(6), 17(2), va 23(2) 1a 0,0007 uM, 0,0008 puM, 0,0078
uM, 0,0012 uM, va 0,0012 uM, tuong ing.

Theo céch khéc, céc tri s6 IC50 ciia cac hop chét so sanh A va B, 12 0,62 uM
va >10 pM, tuong Ung.

Vi du sinh hoc 3: Panh gid do chon loc kinaza (thi nghi¢ém trong 5ng nghiém)

Tuong ty nhu vi du sinh hoc 1, do cac tri s& cua ty 18 e ché 50% (tri s6 IC50)
d61 voi cac kinaza khac nhau (KDR, DDR1, FLT4, va ROS) ctia hop chét thir nghiém.
Hoat tinh wc ché chon loc Axl cua hop chét thu nghiém dbi voi cac kinaza, vi du,
KDR, dugc tinh dua vao ty 1€ duoc dé cap ¢ trén cua céac tri sb6 1C50. Céc tri sb duoc
tinh duoc thé hién trong Bang 1 sau ddy. D& lam hop chat thir nghiém, déi v6i hop
chét theo sang ché, cac hop chit ctia cac vi du 5, 5(1), 17(2), va 23(2) dugc sir dung,
va dbi voi cac hop chit so sanh, hop chét cia vi du 5 (hop chit so sanh C) va hop chit
ctia vi du 92 (hop chét so sanh D) duge mé ta trong Tai lidu patent 5 ¢6 cu tric sau

day duogc st dung.
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Hop chat so sanh D

Bang 1
KDR [IC50] / AxI [IC50]

Vidu 5 Khoéng 900 14n

Vidu 5(1) Khoang 1800 1an

Vidu 17(2) Khoang 650 lan
Vidu23(2) Khoang 520 lan

Hop chét so sanh C Khoang 0,2 1an

Hop chét so sanh D Khoéng 28 lan

Céc két qua duoc thé hién ring hop chét theo sang ché co tac dung tc ché
chon loc Axl trén KDR so v&i cac hop chét so sanh. KDR 14 kinaza ciing dugc goi la
thu thé cta yéu t6 ting trudng ndi mac mach mau 2 (Thu thé cia VEGF 2). N6 duge
biét dén ring sy trc ché ctia KDR c6 thé gay ra tic dung phu cla viéc huyét 4p ting
(Hypertension, tap 39, trang 1095-1100, 2002). Do d6, né d& xuat céc hop chét theo

sang ché 1a cac hop chit wu viét c¢6 kha niang tranh tac dung phu, ma la vén dé trong
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céc hop chét so sanh, vi dy, chimg ting huyét 4p. Hon nita, n6 cling dugc dé xuit rang
3 kidu khac cta kinaza (DDR1, FLT4, va ROS) c6 thé gy ra tac dung phu dé trénh
duoc, tir kidu hinh cta chudt KO hoic chudt bién dbi gen. RS rang 13 hop chét theo
sang ché c6 chon loc wu viét ddi véi cac kinaza dic hiéu va do d6 c6 kha ning tranh
tac dung phu.

Vi du sinh hoc 4: Phép do hoat tinh Gc ché cua enzym chuyén héa thude (tac dung tc
ché CYP2C8 & ngudi)

Phan tmg duoc thuc hién trong dia c6 384 giéng. P6i voi chat dbi ching
dwong (CYP2C8: quercetin), didu ché dung dich, ma di diéu chinh véi DMSO d c6
ndng dd cao hon 300 lan so véi ndng d6 cubi (CYP2C8: 22,5 va 225 pmol/L) va dugc
pha lodng gip 75 lan so v6i nude cit chira 2,7% axetonitril, (CYP2CS: 0,3 va 3
umol/L). Cac hop chét thu nghi€ém duoc didu ché dé co néng d6 0,3 va 3 mol/L voi
DMSO, va sau d6 dugc pha lodng gip 75 1an voi nude ct chia 2,7% axetonitril aé
duoc 4 va 40 umol/L. Sau d6, dung dich hdn hop phan tmg dugc pha lodng bing su bd
sung chit dém kali phosphat (pH 7,4), magie clorua (5 mol/L), chit nén (CYP2CS:
Luciferin-ME, 150 pmol/L), va CYP2C8 vi lap thé gan biéu hién kiéu E.coli (Cypex,
30 pmol/L) (céc tri s6 vé& s lwong 12 céc ndng do cubi). Phan tmg dugc mo dau biang
cach bd sung 8 pL hdn hop phan tng nay, 4 uL hop chit thir nghiém va dung dich d6i
chimg duong ma da diéu ché nhu duoc mo ta & trén, va 4 uL dung dich hé théng san
xudt NADPH (5,2 mM NADP, 13,2 mM glucoza-6-phosphat, 1,6 U/mL
glucoza-6-phosphat dehydroaza) va viéc u dugc thuc hién & nhiét do 37°C trong
khoang 30 phut. Sau d6, 16 pL. dung dich luxiferaza duoc bd sung dé dimng phan tmg
va cho phép luciferin phat ra anh sdng, va do cudng d6 phat sang ctia dung dich phan
tmg. T¥ 18 trc ché 1a tbc d6 giam (ty 18 tc ché ) ctia cudng @ phat sang khi so sanh véi
su kiém sodt trong d6 phan tmg dugc thuc hién biang su bd sung ctia DMSO thay cho
dung dich hop chét thir nghiém. Ty 1€ tc ché dugc tinh theo cong thirc todn hoc sau

day.
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Cong thtrc toan hoc 3
Ty 1& tic ché (%) = 100 — {(cudng do phét sang cua hop chit thir nghiém — cudng dd
phat sang mau ) / (cudng d6 phat sang kidm soat — cudong do phat sang mau) x 100}

Tri s6 IC50 duoc x4c dinh 14 < 1 uM khi ty 18 Gc ché tai 1 pmol/L it hon 50%;
va > 10 uM khi ty 18 tic ché tai 10 pmol/L khdng it hon 50%. Ving nim gifta cac ving
duoc d& cap ¢ trén (khong it hon 50% tai 1 pumol/L va khéng it hon 50% tai 10
umol/L) dugc tinh str dung cong thitc toan hoc sau day:

Cong thire toan hoc 4

IC50=(50-b)/a
trong d6 a va b 1a d6 nghiéng va phin mit phing cua dudng hdi quy tuyén tinh: y = ax
+ b ma di qua 2 diém: ndng d6 va ty 18 trc ché tai 1 pmol/L va ndng d6 va ty 18 trc ché
tai 10 pmol/L.

Céc tri s6 IC50 ca cac hop chat so sanh va cac hop chat theo sang ché dugc
do st dung phuong phap do dugc néu trén.

Két qua 13, tri s IC50 ctia CYP2C$ 1a 2,6 pM dbi v6i hop chét so sanh E (vi
du 133 duoc mo ta trong Tai lidu patent 4). Theo cach khéc, déi v6i hop chét theo sang
ché, céc tri s6 IC50 ctia CYP2C8 14 >10 uM theo cac hop chit cta, vi du, cac vi du 5,
5(1), 17(2), va 23(2). Do d6, da thé hién ring hop chét theo sang ché c6 tac dung trc
ché CYP it hon d6i v6i hop chit so sanh.

Vi du bao ché
Vi du bao ché 1

Céc thanh phan chi ra dudi day dugc pha trén bang phuong phép tiéu chuén,
tiép theo dua hdn hop vao cic vién nén dé thu duoc 10,000 vién nén mdi vién chira 10
mg thanh phan hoat chét.
‘N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-1,2,5,6,7,8-
hexahydro-3-quinolincarboxamit ...100 g

. canxi carboxymetyl xenluloza (chat phan huy) ...20 g
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- magie stearat (chat bditron) ...10g
-xenluloza vi tinh thé ...870 g
Vi du bao ché 2

Céc thanh phin chi ra duéi ddy duoc pha tron bing phwong phép tiéu chuin,
dugc loc qua bd loc loai bd bui, dugc rét dﬁy cac 6ng thube tiém sao cho mdi 6ng
thudc tiém chua SmL, va duoc tiét trung bﬁng nhiét trong ndi hép dé thu duoc 10,000
bng thudc tiém mbi éng chira 20 mg thanh phan hoat cht.

N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-7,7-dimetyl-2,5-dioxo-1-

phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit ...200g
- mannitol ...20g
- nude cit ...50L

Kha nang ing dung trong cong nghiép
Hop chét theo séng ché co hoat tinh rc ché Axl manh, va do d6, 1a hitu dung
d& diéu tri bénh lién quan dén Axl, vi du, bénh ung thu, bénh than, bénh do hé théng

mién dich, va bénh do hé tuan hoan.
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YEU CAUBAO HQ

1. Hop chét c¢6 cong thic chung (I):

(RY)q

trong d6: R' 13 (1) nhém alkyl C1-8 ty y duoc thé bing tir 1 dén 5 R'', (2) vong
cacbon C3-7 tly ¥ duoc thé bang tir 1 dén 5 R'?, hodc (3) di vong c6 tir 4 dén 7 canh
tly v dwoc thé bing tir 1 dén 5 R'?, trong d6 khi nhém alkyl C1-8 1a R' 14 nhém alkyl
mach nhanh, nhém alkyl C1-3 dugc phan nhénh tir cing nguyén tir cacbdn, cung voi
nguyén tir cacbon dwoc gén vao dé, tly y tao thanh vong cacbon C3-7 no,

R? 14 (1) nhém alkyl C1-4, (2) nguyén tir halogen, (3) nhém haloalkyl C1-4,
(4) nhém oxo, (5) nhoém -OR?!, hoidc (6) nhém =NR*,

R? 1a (1) nhém alkyl C1—4, (2) nguyén tir halogen, hoc (3) nhém haloalkyl
Cl-4,

R* 1a (1) nhém alkoxy C1—4, (2) nhom haloalkyl C1-4, (3) nhém -OR*, (4)
nhom alkyl C1—4, (5) nhom alkenyloxy C2—4, hodc (6) nhom alkynyloxy C2—4,

R’ 1a (1) nguyén tir hydro, (2) nhém alkyl C1-4, (3) nguyén tit halogen, (4)
nhém haloalkyl C1-4, hodc (5) nhém -OR?,

R'! 1a (1) nhém -OR', (2) nhém SO,R'?, (3) nhom NR' **R' 4, hogc (4)
vong cacbon C3-7 tuy y duoc thé bang tir 1 dén 3 nguyén tir halogen,

R!% 1a (1) nhém alkyl C1-8 tiy y duoc thé bing nhém hydroxyl, hodc (2)
nguyén tir halogen,

R!3 1a (1) nhém alkyl C1-8 tuy y duoc thé bing nhém hydroxyl, hoic (2)

nguyén tr halogen,
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R*! 13 (1) nguyén tir hydro, hoic (2) nhém alkyl C1-4,
R?? 1a (1) nhém hydroxyl, hodc (2) nhém alkoxy C1-4,
R*! 1a

(1) nguyén tr hydro;

(2) nhém alkyl C1-8 duoc thé bing tir 1 dén 2 phén tir thé dugc chon
tir nhém bao gdm (a) nhém vong cb tir 5 dén 7 canh tiy y duoc thé bing tir 1 tir 2 phan
ttr thé duoc chon tir nhém bao gdm (i) nhém alkyl C1-4, (ii) nhém haloalkyl C1-4, va
(iii) nguyén tt halogen, (b) NR*°'R*°2 | (c) nhém hydroxyl, va (d) nhém SO,R*?;

(3) nhém alkenyl C2-8 dugc thé bing tir 1 d&n 2 phin tir thé dugc
chon tr nhém bao gdm (a) nhém vong c6 tir 5 dén 7 phan tir tiy y dwoc thé bang tir 1
dén 2 phan tir thé duoc chon tir nhém bao gdbm (i) nhém alkyl C1-4, (ii) nhém
haloalkyl C1-4, va (iii) nguyén tir halogen, (b) NR*°'R*°2, (c) nhém hydroxyl, va (d)
nhém SO,R*??; hodc

(4) nhém alkynyl C2-8 dugc thé bing tir 1 dén 2 phan tir thé duoc
chon tir nhém bao gdm (a) nhém vong co tir 5 dén 7 phan tir tly ¥ dugce thé bang tir 1
dén 2 phan tir thé duoc chon tir nhém bao gdm (i) nhém alkyl C1-4, (ii) nhém
haloalkyl C1—4, va (iii) nguyén tir halogen, (b) NR**'R*°?, (c) nhém hydroxyl, va (d)
nhém SO, R*"?,

R!'°! 1a (1) nguyén tir hydro, hoic (2) nhém alkyl C1-4,

R'%2 1a (1) nguyén tir hydro, hoic (2) nhém alkyl C1-4,

mdi R' % vaR'%* doc 1ap 1a (1) nguyén tir hydro, hoic (2) nhém alkyl C1-4,

mdi R**! vaR*%2 doc 1ap 1a (1) nguyén tir hydro, hogc (2) nhém alkyl C1-4,

R*3 1a (1) nguyén ti hydro, hoic (2) nhém alkyl C1-4,

Ala (1) CH, hodc (2) nguyén ti nito,

L1a (1) -O-, (2) -NH-, (3) -C(O)-, (4) -CR°R -, (5) -S-, (6) -S(O)-, hosic (7)
-5(0)2-,

mdi R® vaR” doc 1ap 1a (1) nguyén tir hydro, (2) nguyén tir halogen, (3) nhém

-111-



28927

alkyl C1-4, (4) nhém hydroxyl, hodc (5) NH,,

vong 1 1a benzen hodc pyridin,

""" 1a lién két don hogc lién két doi,

m 14 s6 nguyén tir 0 dén 5,

n 12 s6 nguyén tir 0 dén 5,

p 12 s6 nguyén tir 0 dén 2,

q 12 s6 nguyén tir 0 dén 4,

khi m bing 2 hodc 16n hon, nhidu R* ¢6 thé giéng nhau hoic khac nhau, va khi
2 R? 1a nhom alkyl C1-3 va nguyén tir cacbon gidng nhau, R?, ciing v6i nguyén tir
cacbon dugc gin vao d6, cé thé tao thanh vong cacbon C3-7 no,

khi n 12 2 hodc 16n hon, nhidu R? ¢6 thé giéng nhau hozc khac nhau, va

khi q 1a 2 hodc 16n hon, nhidu R* ¢6 thé giéng nhau hodc khéc nhau, mudi ctia
chung, solvat cia chung, hodc N-oxit cuia chung.
2. Hop chét theo diém 1, trong d6 m 1a mot hodc 16n hon, va mot R? cin thiét 1a nhém
0XO.
3. Hop chét theo diém 1 hoic 2, trong d6 L 1a (1) -O-, (2) -NH-, hodc (3) -C(O)-.
4. Hop chét theo diém 1, trong d6 hop chét niy ¢6 cong thirc chung (I-1):

(R2'1 )m-1

(RYq

L

trong d6: R2"'1a (1) nhém alkyl C1—4, (2) nguyén tir halogen, (3) nhom haloalkyl
C1-4, (4) nhém -OR?!, hoic (5) nhém =NR?,
m-1 12 s6 nguyén tir 0 dén 4,

L! 1a (1) -O-, (2) -NH-, hoic (3) -C(O)-,
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vong 1-1 13 benzen hodc pyridin,
khi m-1 1& 2 hodc 16n hon, nhidu R*! ¢6 thé gibng nhau hoic khac nhau, va
khi 2 R*! 12 nhém alkyl C1-3 va & trén cling nguyén tir cacbon, R*!, cling véi nguyén
tr cacbon duoc gén vao d6, c6 thé tao thanh vong cacbon C3-7 no, va
céc ky hiéu khac 12 nhu dugce x4c dinh theo diém 1.
5. Hop chit theo didm bat ky trong s6 cac diém tir 1 dén 4, trong d6 hop chét nay 1a:
(1) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(2) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-7,7-dimetyl-2,5-
dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(3) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2,2-dimetylpropyl)-
2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(4) N-[5-({7-[3-(4-morpholinyl)propoxy]-4-quinolinyl} oxy)-2-pyridinyl]-2,5-
dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(5) N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-2,5-dioxo-1-phenyl-
1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(6) N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]phenyl}-2,5-dioxo-1-phenyl-1,2,5,
6,7,8-hexahydro-3-quinolincarboxamit,
(7) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(4-flophenyl)-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(8) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(3-flophenyl)-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(9) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-1-(2-flophenyl)-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,
(10) N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-
phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(11) N-{5-[(6,7-dimetoxy-4-quinazolinyl)oxy]-2-pyridinyl}-1-(4-flophenyl)-
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2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(12) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl }-1-[(2S)-1-hydroxy-
3-metyl-2-butanyl]-2,5-dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(13) N-{4-[(6,7-dimetoxy-4-quinolinyl)oxy]-3-flophenyl}-1-(3-flophenyl)-2,5-
dioxo-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(14) N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-6,6-dimetyl-2,5-
dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(15) N-[5-({6-metoxy-7-[3-(4-morpholinyl)propoxy]-4-quinolinyl} oxy)-2-
pyridinyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit,

(16) N-(5-{[7-(3-hydroxy-3-metylbutoxy)-6-metoxy-4-quinolinylJoxy}-2-
pyridinyl)-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit, hodc

(17) N-[5-({6-metoxy-7-[3-(1-pirolidinyl)propoxy]-4-quinolinyl} oxy)-2-
pyridinyl]-2,5-dioxo-1-phenyl-1,2,5,6,7,8-hexahydro-3-quinolincarboxamit.
6. Hop chat N-{5-[(6,7-dimetoxy-4-quinolinyl)oxy]-2-pyridinyl}-2,5-dioxo-1-phenyl-

1,2,5,6,7,8-hexahydro-3-quinolincarboxamit hodc mudi cia no.

7. Dugc phim chtra hop chét ¢6 cong thirc chung (I) theo diém 1, mubi cua ching,

solvat ciia chiing, hodc N-oxit cia chung.
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