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(57) Sang ché dé cap dén hop chat c6 cong thire (I):

M

trong dé R,, Ry, R¢, Ry, T, R3, Ry, Rs, X, Y va Het nhu dugc dinh nghia trong phén mo ta.

Ngoai ra, sang ché con dé cap dén quy trinh diéu ché, dugc pham va to hop chira hop
chat nay.
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Linh vye ky thuat dwogc dé cap

Sang ché dé cap dén hop chét indolizin, quy trinh diéu ché, duogc phim va té hop
chtta hop chat nay.

Tinh trang ky thuit ciia sang ché

Cac hop chat cua sang ché c6 cac dic tinh dugc Iy rét c6 gia tri trong linh vuc vé

sir chét theo chuong trinh va ung thu hoc.

Sy chét theo chuong trinh, hodc sur chét té bao duoc 14p trinh, 13 qu4 trinh sinh ly

hoc rat quan trong cho su phat trién cua phdi thai va duy tri su can bang ndi mdéi & mo.

Su chét té bao dang chét theo chuong trinh dwoc 14p trinh bao gdm nhirng thay ddi
hinh théi nhur 1a ngung tu cac hat nhan, sy phan manh ADN va hién tugng sinh héa nhu
1a sy hoat hoa cua cic caspase gy thiét hai t6i cac thanh phan cAu trac quan trong cua té
bao, vi vy gly ra sy tach roi va chét di cua no. Quy tic ctia qua trinh chét theo chuong
trinh rat phtrc tap va bao gém su kich hoat hodc su don nén cua mot sb duong truyén tin

hiéu trong té bao (Cory S. ef al., Nature Review Cancer, 2002, 2, 647-656).

Viéc khong didu tiét sy chét theo chuong trinh c6 lién quan dén mot b bénh ly. Sy
chét theo chwong trinh ting 1én ¢6 lién quan dén céc bénh thoai héa thin kinh nhu 13 bénh
Parkinson, bénh Alzheimer va thiéu mau cuc bd. Nguoc lai, nhitng thiéu hut trong viéc
thyc hién chét theo chuong trinh déng vai trd rit quan trong trong sy phat trién cua bénh
ung thu va su khang hoéa chét cia chung, trong c4c bénh tw mién dich, cac bénh viém va
nhiém tring do vi rit. Theo d6, su vang mat cla qué trinh chét theo chuong trinh 1a trong

nhitng déu higu kiéu hinh ctia bénh ung thw (Hanahan D. et al., Cell 2000, 100, 57-70).

Céc protein chdng chét theo chuong trinh thude ho Bel-2 ¢6 lién quan dén nhiéu
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bénh ly. Su bao ham cac protein thujc ho Bel-2 duge md ta trong nhiéu loai bénh ung
thu, ching han ung thu dai tryc trang, ung thu v, ung thu phdi té bao nhd, ung thu phéi
khong phai té bao nho, ung thur bang quang, ung thu budng trimg, ung thu tuyén tién liét,
bénh bach cau lym phd man tinh, u lym phé thé nang, u tiy, bénh bach ciu myeloid clp
tinh, v.v.. Sy biéu hién qua murc cia cac protein chéng chét rung thudc ho Bel-2 c6 lién
quan dn sy tao u, dén su khéng héa tri va d&n su chin doan 1am sang cua bénh nhan méc
bénh ung thu. Do d6, ton tai nhu ciu didu tri ddi véi céc hop chét tc ché hoat dong chéng

chét theo chuong trinh cia céc protein ho Bel-2.

Ngoai vigc c6 tinh méi, cac hop chét cia sang ché c6 céc tinh chét ddn dén chét
theo chuong trinh cho phép st dung chiing trong cac bénh Iy lién quan dén su thiéu hut
trong qué trinh chét theo chwong trinh, vi dy, trong diéu tri bénh ung thu va cac bénh tu

mién dich va cac bénh thudce hé théng midn dich.

Bin chit ky thuit cia sang ché

Muc dich cua sang ché 1a d& cap dén hop chét indolizin ¢6 céc tinh chét din dén
chét theo chuong trinh cho phép sir dung chiing trong cac bénh ly lién quan dén sy thiéu
hut trong qu4 trinh chét theo chuong trinh, vi du, trong diéu tri bénh ung thu va cac bénh

tu mién dich va cac bénh thugc hé théng mién dich.

Theo d6, sang ché @& cap dén hop chét ¢6 cong thie D:

(h
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trong do:

¢ X vaY languyén tir cacbon hoic nito, dugce hidu rang chung c6 thé khong dong

thoi 12 hai nguyén tir cacbon hodc hai nguyén ti nito;

¢ Phan tr Het ctia nhom O

thom chtra 5, 6 hodic 7 canh, c6 thé chira, ngoai nito dwoc bidu didn boi X hoic Y,

1a nhom thé tiry y, vong thom hodc khéng

tir 1 dn 3 nguyén tir khac loai dugc chon tuy y tir oxy, luu huynh va nito, duoc
hiéu ring nito & day c6 thé dugc thé boi nhom 1a nguyén tir hydro, nhém (C;-
Ce)alkyl mach thiang hoic mach nhanh hodc nhom -C(0O)-O-Alk trong d6 Alk 1a
nhoém (C;-Cg)alkyl mach théng hodc mach nhénh;

¢ T la nguyén ttr hydro, nhém (C;-Ce)alkyl mach thing hodc mach nhanh duoc thé
thy ¥ boi mét dén ba nguyén tir halogen, nhém (C,-Cy)alkyl-NR;R,, hoic nhém
(Ci-Cy)alkyl-ORg;

¢ R;vaR,; doc lap véi nhau, 14 nguyén tir hydro hoiic nhoém (Cy-Cg)alkyl mach théng

hodc mach nhanh;
hodc R va Ry tao véi nguyén tir nito lién két véi chung mot heteroxycloalkyl;

¢ R;1a nhom (C;-Cg)alkyl mach théng hodc mach nhanh, nhém (C,-Cg)alkenyl mach
théng hodc mach nhanh, nhém (C,-Cg)alkynyl mach théng hodc mach nhanh,
nh6m xycloalkyl, nhém (C;-C,g)xycloalkyl-(C;-Cg)alkyl trong d6 phan tir alkyl 1a
mach thfmg hodc mach nhanh, dugc hiéu réng mdt hodc nhiéu nguyén tr cacbon

ctia nhém trude d6, hodc cia nhom thé tity ¥ clia ching, ¢6 thé bi doteri hoéa;

¢ R, 12 nhém aryl, nhém heteroaryl, nhém xycloalkyl hoiic nhém (Cy-Cg)alkyl mach
thing hodc mach nhénh, dugc hiéu ring mot hay nhiéu nguyén ttt cacbon cua

nhém trude do6, hodc cia nhém thé tiry ¥ cia chung, c6 thé bi doteri hoa;
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¢ Rs la nguyén tir hydro hodc halogen, nhém (Ci-Co)alkyl mach thing hodc mach
nhanh, nhém (C,-Cg¢)alkoxy mach théng hodc mach nhéanh;

¢ Rg 1a nguyén ti hydro hodc nhém (C;-Cg)alkyl mach thang hodc mach nhénh;

¢ R, Ry, R; va Ry, doc 1ap véi nhau, 1a R, mot nguyén tr halogen, nhém (C;-
Ce¢)alkoxy mach théng hoic mach nhanh, nhoém hydroxy, nhém
(C-Ce)polyhaloalkyl mach thing hodc mach nhanh, nhém triflometoxy, -NR;R,
nito, R-CO-(Co-Cg)alkyl-, R7-CO-NH-(C,-Cg)alkyl-, NR7R7'-CO-(Cy-Cy)alkyl-,
NR7R7'-CO-(Cp-Cg)alkyl-O-,  R;-SO,-NH-(C,-Cg)alkyl-, R;-NH-CO-NH-(C,-
Ce)alkyl-, R;-O-CO-NH-(Cy-Cg)alkyl-, nhém heteroxycloalkyl, hodc thé cua mdt
trong nhitng cdp (R,,Ry), (Ry,R.) hay (R.,Ry) cliing nhau tao véi nguyén tir cacbon
lién két véi ching mot vong chura tir 5 dén 7 canh, ¢6 thé chia 1 dén 2 nguyén tr
khéc loai dugc chon tir oxy va luu huynh, cling dugc hiéu rﬁng mdt hodc nhiéu
nguyén tir cacbon ctia vong dwge dinh nghia & trén c6 thé bi doteri héa va thé bsi
1 dén 3 nhoém duoc chon tir halogen va nhém (C;-Cg)alkyl mach thang hodc mach

nhanh;

¢ R;va Ry, doc lap véi nhau, 1a hydro, nhém (C4-Ce)alkyl mach théng hodc mach
nhanh, nhém (C,-Cg)alkenyl mach théng hodc mach nhanh, (C,-Cy)alkynyl mach
théng hodc mach nhanh, nhém aryl hoic heteroaryl, hodac R; va R;’, cung voi

nguyén tir nito' chira ching, tao ra mét di vong chira tir 5 dén 6 canh;
duoc hiéu ring:
- "aryl" c6 nghia la nhém phenyl, naphtyl, biphenyl hodc indenyl;

- "heteroaryl" c6 nghia 14 bit ky nhém don vong hodc hai vong chira tir 5 dén 10
canh, c6 it nhat mot phén tr thom va chua tir 1 dén 4 nguyén tir khac loai duoc

chon tir oxy, luu huynh va nito (bao goém nito bac bbn);
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- "xycloalkyl" ¢6 nghia 1a bit ky nhém carboxylic khong thom don vong hodc hai

vong chtra tir 3 dén 10 canh;

- "heteroxycloalkyl" c6 nghia la bit ky nhom vong ngung tu hodc vong xoin don
vong hodc hai vong, khong thom, chita tir 3 dén 10 canh, va chira tir 1 dén 3

nguyén tir khic loai dugc chon tir oxy, luu huynh, SO, SO, va nito;

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl vi thé ¢6 thé dugc xac dinh va
alkyl, alkenyl, alkynyl, alkoxy, dugc thé béi tir 1 dén 3 nhém duoc chon tir (C;-Cg)alkyl
mach théng hodc mach nhanh dugc thé tuy y, nhém (C;-Cg)alkyl mach théng hoac mach
nhanh, (C3-Cg)spiro, dugc thé tuy y, nhém (C,-Cg)alkoxy mach théng hodc mach nhanh,
(Ci-Cg)alkyl-S-, hydroxy, oxo (hodc N-oxit khi thich hop), nitro, xyano, -COOR', -
OCOR', NR'R", (C;-C¢)polyhaloalkyl mach théng hodc mach nhanh, triflometoxy, (C;-
Co)alkylsulphonyl, halogen, nhém aryl thé tuy y, heteroaryl, aryloxy, arylthio, xycloalkyl,
heteroxycloalkyl thé tity ¥ boi mét hoiic nhidu nguyen tir halogen hodc nhém alkyl, duoc
hiéu ring R’ va R>’, doc 1ap véi nhau, 12 nguyén tir hydro hodc nhém duge thé tuy vy,

nhom (C;-C¢)alkyl mach théng hodc mach nhénh;

X Het .
phan tir Het cia nhom ZQ@ duoc dinh nghia trong cong thirc (I) duogc thé béi tir

mot dén ba nhém duge chon tir nhém (C;-Cg)alkyl mach théng hodc mach nhénh,
hydroxyl, (C;-Cg)alkoxy mach théng hodc mach nhanh, NR,'R," va halogen, dugc hiéu

rang R;' va R," duogc dinh nghia nhu nhém R' va R" dugc dé cap & trén;

cac chat dong phén d6i anh va cac chat dong phan khong ddi quang cua chung, va cic

mudi cdng cua chung vdi axit hodic bazo duge dung.

Ngoai ra, séng ché con dé cap dén quy trinh diéu ché hop chét indolizin va dugc

phim chua hop chit nay.
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MG ta chi tiét sang ché

Cu thé, sang ché @& cap dén hop chit c6 cong thuec (I):

(M

trong d6:

¢ X vaY la nguyén tir cacbon hogc nito, duge hiéu ring ching c6 thé khong dong

thoi 1a hai nguyén tir cacbon hoic hai nguyén tir nito,

¢ Phin tir Het ctia nhém O\ - 12 nhém thé tuy v, vong thom hoac khong
thom chira 5, 6 hodc 7 canh, ¢6 thé chita, ngoai nito dwgc bidu didn boi X hoiic Y,
tir 1 dén 3 nguyén t khac loai dwgc chon tuy y tir oxy, lvu huynh va nito, duoc
hiéu ring nito & ddy c6 thé dwoc thé boi nhom la nguyén tr hydro, nhém (C;-
Cs)alkyl mach thang hoic mach nhanh hodc nhom -C(0)-O-Alk trong d6 Alk 1a
nhém (C;-Cg)alkyl mach thing hodc mach nhanh,

¢ T la nguyén tir hydro, nhém (C;-Cg)alkyl mach théng hodc mach nhanh dugc thé
tlly ¥ bdi mot dén ba nguyén tir halogen, nhom (C,-C,)alkyl-NR;R,, hodc nhém
(C1-Cy)alkyl-ORe,
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R; va R, doc 1ap véi nhau, 13 nguyén tir hydro hodc nhém (C,-Cg)alkyl mach théng

ho#c mach nhénh,
hodc R, va R, tao v6i nguyén tir nito lién két véi chiing mét heteroxycloalkyl,

R;1a nhém (C;-Cg)alkyl mach théng hodc mach nhanh, nhém (C,-Ce)alkenyl mach
thang hodic mach nhanh, nhém (C,-Cg)alkynyl mach thang hoic mach nhanh,
nhém xycloalkyl, nhém (C5-Cyo)xycloalkyl-(C;-Cg)alkyl trong d6 phan tir alkyl 1a
mach thing hodc mach nhanh, duge hiéu ring mot hoic nhidu nguyén tir cacbon

ciia nhom trude d6, hodc ciia nhém thé tly y ciia chiing, c6 thé bi doteri hoa,

R4 1a nhém aryl, nhém heteroaryl, nhém xycloalkyl hodc nhém (C;-Cg)alkyl mach
théng hodc mach nhanh, dugc hiéu réng mot hay nhiéu nguyén tir cacbon cua

nhém trude do, hodc cia nhém thé tuy y cua chung, ¢ thé bi doteri hoa,

Rs 1a nguyén tir hydro hodc halogen, nhém (C;-Cg)alkyl mach thing hodc mach
nhanh, nhom (C;-C¢)alkoxy mach théng hodc mach nhanh,

R¢ 1a nguyén tir hydro hodc nhém (C;-Cg)alkyl mach thing hodc mach nhanh,

Ry Ry, Re va Ry, doc 14p véi nhau, 13 R;, mot nguyén tir halogen, nhém (C;-
C¢)alkoxy mach thing hoic mach nhinh, nhém hydroxy, nhém
(C1-Ce¢)polyhaloalkyl mach théng hodc mach nhanh, nhém triflometoxy, -NR;R',
nito, R7-CO-(Cy-Ce)alkyl-, R;-CO-NH-(Cy-Cg)alkyl-, NR7R;'-CO-(Cy-Cy)alkyl-,
NR7R7'-CO-(Cy-Co)alkyl-O-,  R;-SO,-NH-(C(-Cy)alkyl-, R7-NH-CO-NH-(Cy-
Ce)alkyl-, R7-O-CO-NH-(C(-Cy)alkyl-, nhém heteroxycloalkyl, hogc thé cua mét
trong nhirng cép (R,,Ry), (Rp,R.) hay (R.,Ry) cung nhau tao v&i nguyén tir cacbon
lién két voi ching mét vong chira tir 5 dén 7 canh, c6 thé chia 1 dén 2 nguyén tir
khéc loai duge chon tir oxy va luu huynh, ciing duge hiéu ring mot hodc nhidu

nguyén tir cacbon clia vong dugce dinh nghia & trén c6 thé bi doteri héa va thé bai
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1 dén 3 nhém duoc chon tir halogen va nhém (C,-Cg)alkyl mach théng hoac mach

nhanh,

¢ R;va Ry, doc 1dp vdi nhau, 13 hydro, nhom (C;-Cg)alkyl mach théng hoac mach
nhanh, nhém (C,-Cg)alkenyl mach théng hodac mach nhanh, (C,-C¢)alkynyl mach
théng hodc mach nhanh, nhém aryl hodc heteroaryl, hodac R; va R;’, cung véi

nguyén t nito chira ching, tao ra mét di vong chtra tir 5 dén 6 canh,
duoc hidu rang:
- "aryl" ¢6 nghia la nhom phenyl, naphtyl, biphenyl hodc indenyl,

- "heteroaryl" ¢6 nghia 14 b4t ky nhém don vong hodc hai vong chira tir 5 dén 10
canh, ¢6 it nhit mot phin tr thom va chira tir 1 dén 4 nguyén tir khac loai dugc

chon tir oxy, luu huynh va nito (bao gdm nito bac bon),

- "xycloalkyl" c6 nghia 1 bét ky nhém carboXylic khong thom don vong hoac hai

vong chtra tir 3 dén 10 canh,

- "heteroxycloalkyl" c6 nghia 1a bt ky nhém vong ngung tu hodc vong xodn don
vong hodc hai vong, khong thom, chua tir 3 dén 10 canh, va chtra tir 1 dén 3

nguyén tir khac loai dugc chon tir oxy, luu huynh, SO, SO, va nito,

cac nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl vi thé c6 thé duoc xac dinh va
alkyl, alkenyl, alkynyl, alkoxy, duoc thé boi tir 1 &n 3 nhém duoge chon tir (Cy-Cy)alkyl
mach thing hodc mach nhanh dugc thé tiy v, nhém (C;-Cg)alkyl mach thang hoic mach
nhanh, (C;-Cg)spiro, dugc thé tuy y, nhom (C;-Cg)alkoxy mach théng hodc mach nhanh,
(Ci-Cg)alkyl-S-, hydroxy, oxo (hodc N-oxit khi thich hop), nitro, xyano, -COOR', -
OCOR!', NR'R", (C;-Cg)polyhaloalkyl mach théng hodc mach nhanh, triflometoxy, (C;-
Ce)alkylsulphonyl, halogen, nhém aryl thé tly ¥, heteroaryl, aryloxy, arylthio, xycloalkyl,
heteroxycloalkyl thé tity y boi mét hodc nhiéu nguyén tir halogen hodc nhém alkyl, dwoc

hiéu ring R’ va R*’, ddc lap véi nhau, 12 nguyén tr hydro hodc nhém dugc thé tuy ¥,
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nhom (C;-Cg)alkyl mach théng hoac mach nhénh,

N H .
phan tir Het ciia nhém ZQ\ o dugce dinh nghia trong cong thirc (I) dugc thé boi tir
mot dén ba nhém dwge chon tir nhém (C,-Cg)alkyl mach théng hoac mach nhéanh,
hydroxyl, (C;-C¢)alkoxy mach théng ho#ic mach nhanh, NR,'R," va halogen, duoc hiéu

rfmg R,' va R;" duoc dinh nghia nhu nhém R' va R" duogc dé cap o trén,

cac chat dong phan doi anh va céc chat dong phan khong doi quang cia ching, va cac

mudi cdng cla chung véi axit hodc bazo dugce dung.

Trong céac axit duge dung, co thé dé cap dén, ma khong bao ham gidi han bét ky,
axit clohydric, axit bromhydric, axit sulfuric, axit phosphonic, axit axetic, axit
trifloaxetic, axit lactic, axit pyruvic, axit malonic, axit suxinic, axit glutaric, axit fumaric,
axit tartaric, axit maleic, axit xitric, axit ascorbic, axit oxalic, axit metansulphonic, axit

camphoric, v.v.

Trong céc bazo dugc dung c6 thé dé cap dén, ma khong bao ham gi6i han bét ky,

natri hydroxit, kali hydroxit, trietylamin, tert-butylamin, v.v.

i)

12 mot trong nhitng nhém sau: 5,6,7,8-tetrahydroindolizin dugc thé tuy y boi nhom

T6t hon, nhom:

amino, indolizin; 1,2,3,4-tetrahydropyrolo[1,2-a]pyrazin dwoc thé ty y boi mot metyl;
pyrolo[1,2-a]pyrimidin. Nhom 5,6,7,8-tetrahydroindolizin va indozilin dic biét dugce wu

tién.

Trong céc hop chat dugc wu tién theo sang ché, T 1a nguyén tir hydro, nhém metyl
(va cu thé hon 13 nhém (R)-metyl), nhém 2-(morpholin-4-yl)etyl, 3-(morpholin-4-
yl)propyl, -CH,-OH, 2-aminoetyl, 2-(3,3-diflopiperidin-1-yl)etyl, 2-[(2,2-
difloetyl)amino]etyl hodc 2-(3-metoxyazetidin-1-yl)etyl.

-10-
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Tét hon, R, va Ry 1a nguyén tir hydro va (Rp,R.), ciing vdi nguyén tir cacbon lién
két voi chung, tao thanh nhém 1,3-dioxolan hoac nhom 1,4-dioxan; hodc R,, R, va R4 1a
nguyén t&r hydro va Ry, 1a nguyén tr hydro, nguyén tur halogen, nhdm metyl hodc nhém
metoxy, hodc R,, R, va Ry 12 nguyén tir hydro, R, 1a nhém hydroxyl hodc metoxy. T4t
hon nita, R, va Ry 1a nguyén tir hydro va (Ry,R.), ciing cac nguyén tir cacbon lién két véi
chung, tao thanh nhém 1,3-dioxolan; hodc R,, R; va Ry 1a nguyén t&r hydro va Ry la

halogen.
Tét hon, nhém R, 12 nhém 4-hydroxyphenyl.

Trong cac hop chét dugc wu tién theo sang ché, R; 1a nhém (C;-Cg)alkyl mach
théng hoic mach nhanh, nhém aryl hoic nhém heteroaryl, hai nhém sau c6 thé dugc thé
boi mot dn ba nhém duge chon tir halogen, nhom (C;-Cg)alkyl mach théng hoac mach
nhanh, nhém (C;-Cg)alkoxy mach thing hoic mach nhanh, xyano va heteroxycloalkyl-
(C;-Ce)alkyl trong @6 phan tir alkyl 13 mach thing hodc mach nhanh. Tét hon nita, R; 1a
nhém heteroaryl dugce chon tr nhom: 1H-indol, 2,3-dihydro-1H-indol, 1H-indazol,
pyridin, 1H-pyrolo[2,3-b]pyridin, 1H-pyrazol, imidazo[l,2-a]|pyridin, pyrazolo[l,5-
alpyrimidin, [1,2,4]triazolo[1,5-a]pyrimidin, va 1H-pyrazolo[3,4-b]pyridin, tit ca ¢ thé
duogc thé boi nhom (C;-Cg)alkyl mach thing hodc mach nhanh.

Céc hop chét duge wu tién theo sang ché nim trong nhoém sau:

- N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-{1-[2-(morpholin-4-yl)etyl]-1H-indol-5-y1} -

5,6,7,8-tetrahydroindolizin-1-carboxamit,

- N-(4-hydroxyphenyl)-3-(6-{[(35)-3-[2-(morpholin-4-yl)etyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-5,6,7,8-tetrahydroindolizin-1-

carboxamit,

-11-
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N-{3-flo-4-[2-(morpholin-4-yl)ethoxy]phenyl}-N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-
metyl-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-

carboxamit,

N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(pyridin-4-yl)indolizin-1-carboxamit,

N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(2-metylpyridin-4-yl)indolizin-1-carboxamit,

N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}-1,3-benzodioxol-5-yl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-

yl)indolizin-1-carboxamit,

N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit,

N-(2,6-dimetylpyridin-4-yl)-N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5 -yl)indolizin-1-

carboxamit,

N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(pyridin-4-yl)-5,6,7,8-tetrahydroindolizin-1-

carboxamit,

3-(5-clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl } phenyl)-N-(4-
hydroxyphenyl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)indolizin-1-carboxamit,

N-(4-hydroxyphenyl)-N-(2-metoxypyridin-4-yl)-3-(6- {[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-

carboxamit,
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cac chat dong phan doi anh va cac chat dong phan khong doi quang cua ching, va céc

muoi cong cia chung vai axit hoac bazo dugce dung.

Sang ché ciing d& cap dén quy trinh didu ché hop chét c6 cong thirc (I), quy trinh
nay dic trung & chd hop chat ¢ cong thire (IT) dwoc sir dung 1am nguyén liéu ban dau:
Br O

trong d6 R,, Ry, R va Ry dugc dinh nghia nhu véi cong thic (I),

hop chét c6 cong thirc (IT) dugc dua qua phan tmg Heck, trong dung méi nuée hodc hiru
co, vOi s 6 mat cia chét xdc tic paladi, mét bazo, phosphin va hop chat c6 cong thirc
(1I0):

()

Q\ Het

trong d6 nhom X, Y va Het nhu duge xé4c dinh trong cong thire (I),

@& thu dwoc hop chét ¢ cong thirc (IV):
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trong do R,, Ry, R, Ry, X, Y va Het nhu duge x4c dinh trong cong thire (1),

nhém chie andehit cia hop chét c6 cong thire (IV) dwoc oxy hoa véi axit carboxylic dé

tao ra hop chit c6 cong thire (V):

trong d6 R,, Ry, R¢, Ry, X, Y va Het nhu duge xéc dinh trong cong thire (I),
hop chét c6 cong thire (V) duge dua vao lién két peptit véi hop chét ¢6 cong thirc (VI):
NH

R, W)

T

trong d6 T va Rs nhu dugce xac dinh trong cong thirc (I),
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dé thu dugc hop chét c6 cong thirc (VII):

(Vi)

trong d6 Ry, Ry, Re, Ry, T, Rs, X, Y va Het nhu duge xé4c dinh trong cong thuc (1),

nhém chirc este cua hop chét c6 cong thic (VII) duoc thay phan dé thu duoc axit
carboxylic hodc carboxylat twong tmg, ¢6 thé dugc chuyén d6i thanh din xuét axit nhu
axyl clorua hodc anhydrit trude khi duoc lién két véi amin NHR;R, trong d6 Rs va Ry
nhu duge xé4c dinh trong cong thirc (I), d thu dwge hop chét ¢ cong thire (1),

hop chit c6 cong thirc (I) ¢ thé duoc tinh ché theo k§ thuat tich thong thuong, dwgc
chuyén hoa, néu cin, thanh cac mudi céng ciia nd v6i mot axit hodc bazo duge dung ma

duoc tach tiiy ¥ thanh ddng phan ctia né theo mot ki thuat tach thong thuong,

duogc hidu ring, tai thoi diém bat ky duge coi 1a thich hop trong qua trinh néu trén, mét s6
nhém (hydroxy, amino, v.v.) ciia chit phan tng ban dau hodc chat trung gian ciia quy
trinh tdng hop c6 thé duoc bao vé, sau @6 duge loai bao vé, theo cac yéu cdu cia quy

trinh téng hop.

Cu thé hon, khi mot trong cac nhém Rj3 hodc Ry cua amin NHR3R, duogc thé boi
nhém chirc hydroxy, nhém con lai trude d6 c6 thé duge dwa vio phan (mg bao vé trudce

khi lién két bit ky v6i axit carboxylic duge tao ra tir hop chét ¢ cong thire (VII), hoic
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v6i dAn xuét axit trong tmg cta nd, hop chét duge bao vé tao thanh ¢6 cong thuc (I) sau
d6 trai qua phan ng loai bao vé va sau d6 dugc chuyén hoéa tily y thanh mét trong céc

muoi cong cuia nd véi axit hodc bazo duge dung.

Céc hop chét c6 cong thie (II), (III), (VI) va amin NHR;R, hodc ¢6 sin thuong
mai hodc c6 thé thu duge boi ngudi c6 trinh d6 trung binh vé linh vuc ky thuat bang cach

st dung cdc phan g héa hoc thong thuong dugce mo ta trong tai liéu chuyén nganh.

Nghién ctru duge 1y cia cdc hop chit theo sang ché cho thdy ching c6 céc tinh
chit din dén chét theo chuong trinh. Kha ning kich hoat qua trinh chét rung trong cac té
bao ung thu ¢6 1¢i ich quan trong vé tri liéu trong viéc diéu trji cac bénh ung thu va cac

bénh mién dich va ty mién dich.

Dic biét hon, cac hop chét theo sang ché s& hitu ich ddi vé6i viée didu tri cac bénh
ung thu khang héa chit va khang phéng xa, va cac bénh méu 4c tinh va ung thu phdi té
bao nho.

Trong s& cac phuong phap du tinh didu tri bénh ung thu, c6 thé ké dén ma khong
giéi han bat ky &, phwong phap diéu tri bénh ung thu bang quang, ung thu ndo, ung thu
vl va tir cung, ung thu bach ciu dang bach huyét man tinh, ung thw dai truc trang, ung
thu thuc quan va gan, ung thu bach ciu nguyén bao lympho, u lympho khéng Hodgkin, u
sc t6, cac bénh mau 4c tinh, u tiy, ung thu budng tring, ung thu phdi khong phai té bao
nho, ung thu tuyén tién liét va ung thu phdi té bao nho. Trong sé cac bénh u lympho
khong Hodgkin, duge wu tién d& cdp dén 1a u lympho nang, u lympho t& bao vé, u

lympho té bao B 16n lan téa, u hach lympho nhé va u lympho té bao B vung ria.

Sang ché con d& cap dén dugc phdm chira it nhat mot hop chit c6 cong thire (1) két

hop véi mdt hoac nhidu t4 duoc duge dung.

Trong s6 cac dugce phém theo sang ché, c6 thé ké dén cac dugc phim dic biét
thich hop dung qua duong udng, ngoai dudng tiéu hoa, dudng miii, dudi da hodc xuyén

qua da, dudng truc tring, ngdm, qua mét hoic qua dudng hd hép, dic biét 1a cac vién nén
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ho#c vién bao duodng, vién nén ngdm dudi ludi, goi, géi nho, vién nang, vién glossette,
vién ngdm, vién thudc dan, kem, thuoc mé, gel boi trén da, va cac 6ng thude c6 thé uong

dugc hoac ti€ém duoc.

Lidu diing thay ddi theo gi6i tinh, tudi tic va thé trong ctia bénh nhan, theo phuong
thirc clp thudc, ban chét ciia chi din didu tri, hodc cac phuong phap didu tri két hop bét
ky, va ndm trong khoang tir 0,01mg dén 1g trong mdi 24 gid theo mdt hodc nhiéu 1an

ding thude.

Ngoai ra, sang ché con @& cap dén hdn hop chira hop chit ¢6 cong thire (I) véi mot
tac nhan chéng ung thu dwoc chon tir cac tic nhan gay doc gen, chét ddc gian phan, chit
chéng chuyén hoa, chit e ché proteasom, chat trc ché kinaza va cac khang thé, va sang
ché ciing d& cap dén cac duge phdm chira loai hon hop niy va hon hop nay ding trong

san xuat thuoc dé dicu tri ung thu.

Céc hop chit theo sang ché ciing c¢6 thé dugc str dung két hop véi xa tri trong diéu

tri bénh ung thu.

Cuoi cung, cac hop chat theo sang ché cé the dugc lién két véi cac khang thé don
dong hodc cac manh cua nd hodc lién két véi cac protein gian gido ma c6 thé cé hodc

khong lién quan dén cic khang thé don dong.

Cac manh khang thé phai duogc hiéu 1& cac manh loai Fv, scFv, Fab, F(ab')2,
F(ab"), scFv-Fc hodc céac diabody, ching thudng cé dic trung lién két trong tu nhu khang
thé ma ching bit ngudn tir d6. Theo sang ché, cac manh khang thé cia sang ché c6 thé
thu dugce bit ddu tir cac khang thé bang cic phuwong phap ching han tiéu hoa bai cac
enzym, ching han nhu pepsin hoic papain, va/hodc bing cach phan cét cac cau disulfit
bang cach khir héa hoc. Theo cach khéc, cdc manh khéng thé theo sang ché c6 thé thu
duoc bang cac k¥ thuét tai tb hop di truyén twong tw nhu da dugc biét dén boi ngudi co

trinh d6 trung binh v& linh vuc k§ thuét hodc bing cach téng hop peptit theo phwong
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phap, vi du, tdng hop peptit tw dong nhur nhitng phuong phép téng hop duogce cung cp bai
cong ty Applied Biosystems, v.v..

Céc protein gian gido ma c6 thé c6 hodc khong lién quan dén cac khang thé don
dong dugc hiéu theo nghia 1a protein c6 chira hodc khéng chita mot nép gip globulin
mién dich va tao ra kha ning lién két twong tw nhu mot khang thé don dong. Ngudi c6
trinh d9 trung binh v& linh vuc ky thuét biét cach dé chon lua gian gido protein. Cu thé
hon, can biét ring, dé duoc lya chon, mot gian gido nhu vay phai biéu thi mot sb tinh
nang nhu sau (Skerra A., J.mol. Recogn., 13, 2000, 167-187): bao ton tbt phat sinh loai,
chu tric chic chin véi sy t6 chirc phan tir ba chidu ndi tiéng (nhu tinh thé hoc hodc
NMR), kich thudc nho, khong c6 hodc chi ¢c6 mirc do bién dbi hau tinh tién thap, d& san
xuét, nhanh va sang loc. Gian gido protein nhu vay c6 thé 13, nhung khong gi6i han &,
mot cau tric duoc chon tir nhém gdm cb fibronectin va tét hon 14 loai fibronectin 10
vung IIT (FNfn10), lipocalin, anticalin (Skerra A., J. Biotechnol., 2001, 74(4):257-75),
protein Z dan xuét tir ving B ctia protein A gy nén do khuén tu ciu, thioredoxin A hoic
protein bat ky v6i vung ldp lai nhu l1a "ldp lai ankyrin" (Kohl et al., PNAS, 2003,
vol.100, No.4, 1700-1705), "lap lai armadillo ", "lap lai giau leucine" hodc "lap lai
tetratricopeptit ". Ciing c6 thé ké dén gian gido din xuét tir cac chét doc (vi du, cac chét
doc tir bo cap, con tring, cdy trdng hodc dong vat than mém) hodc cac chét e ché protein

nitric oxit synthaza thugc té bao thin kinh (PIN).

Vi du thire hién sang ché

Céc san pham diéu ché va vi du sau day minh hoa sang ché ma khong gidi han

sang ché theo cach bt ky.
Quy trinh chung

Tét ca cac hop chit va dung moi khan tir ngudn thwong mai dwoc sir dung ma
khong can tinh ché thém nita. Sic ky cdt nhanh dugc thyc hién trén ISCO CombiFlash Rf
200i véi cac bng silica-gel duge dong géi trude (SiliaSep™ F60 (40-63um, 60A). Sic ky
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16p mong dugce tién hanh véi cac dia 5 x 10cm dugce bao phit bang Merck Type 60 Fasy
silica-gel. Gia nhiét béng vi séng dugce thuc hién trong thiét bi CEM Discover® SP.
Phan tich LC-MS

Céc hop chét theo sang ché dwoc dic trung bang sic ky 1ong hidu nang cao — phd
khdi lwong (HPLC-MS) trén thiét bi phan giai nhanh Agilent HP1200 ni véi bo do khdi
luong 6140 voi ngudn da ché d6 (m/z tir 150 dén 1000 amu) hoic thiét bi Agilent
HP1100 duge ndi véi bd do khdi lwong 1946D véi ngudn ion hoa tia dién (m/z tir 150
dén 1000 amu). Pidu kién va phuong phap duoc liét ké dudi ddy 1a giéng nhau dbi véi ca
hai thiét bi.

Do: do UV tai 230, 254 va 270nm.

Thé tich bom vao: 2uL

Pha dong: A — Nudce + 10mMol/amoni format + 0,08% (v/v) axit formic & pH
khoang 3,5.

B —95% Axetonitril + 5% A + 0.08% (v/v) axit formic
Phuong phap A (3,75 phut, hodc ion héa duong hodc ion hoa duong va 4m)
Cot: Gemini S5pm, C18, 30mM x 4,6mm (Phenomenex).

Nhiét do:  35°C.
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Gradient:
Thoi gian (phut) |Dung mdi A (%) |Dung méi B (%) |Luu lugng (mL/phut)

0 95 5 2
0,25 95 5 2
2,50 95 5 2
2,55 5 95 3
3,60 5 95 3
3,65 5 95 2
3,70 95 5 2
3,75 95 5 2

Phuong phép B (1,9 phut; hodc ion hoéa duwong hoéc ion héa duong va 4m)

Cot: Gemini Spm, C18, 30mM x 4,6mm (Phenomenex).

Nhiét d:  35°C.

Gradient:

Tho1 gian (phut) {Dung méi A (%) |Dung méi B (%) |Luu lugng (mL/phit)
0 95 5 1,1

0,12 95 5 1,1
1,30 5 95 1,1
1,35 5 95 1,7
1,85 5 95 1,7
1,90 5 95 1,1
1,95 95 5 1,1
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Sén pham diéu ché 1: Axit 6-[1-(Metoxycacbonyl)-5,6,7,8-tetrahydro-3-indolizinyl]-1,3-

benzodioxol-5-carboxylic
Bude A: Axit 1-Formyl-2-piperidin-carboxylic

Dung dich chita 40g hén hop triét quang chua axit 2-piperidin-carboxylic
(0,310mMol) trong 300mL axit formic dit & nhiét d6 0°C duoc bd sung, tung giot,
200mL (2,15mMol) axetic anhydrit. Hon hop sau d6 duoc khudy & nhiét d6 moéi trudong
qua dém. Sau d6, hdn hop phan éng duge lam lanh xudng 0°C, thuy phan bing céach bd
sung 20mL nuédc, va khuéy trong nira gio & nhiét d6 0°C trude khi duge ¢d can dén kho.
Chét dau thu dugc dugc hép thu trong 200mL metanol va sau d6 c¢6 can dn khd. San
phém dwoc néu trong tiéu dé thu duoc & dang dau vé6i hiéu sudt 98%. No dugc st dung

truc tiép trong bude tiép theo ma khong can tinh ché thém.

"H NMR: § (400 MHz; dmso-d6; 300K): 13,0 (m, IH OH); 8,0-8,05 (2s, 1H andehit);
4,9-4,5 (2d, 1H o v6i N va COOH) ; 4,1-2,6 (m, 2H o v6i N); 2,2-1,2 (m, 6H piperidin)

IR: v: -OH: 2000-3000 cm™ axit; v: >C=0 1703 cm’" dai rong
Budce B: Metyl 5,6,7,8-tetrahydro-1-indolizin-carboxylat

Dung dich chtra 10g axit carboxylic thu duwoc trong budc A (63,6mMol) trong
65mL diclometan dwgc bd sung lan luot 13,54g tosyl clorua (70,4mMol), 11,5mL metyl
2-cloacrylat (113,5mMol) va sau do, timg giot, 17,8mL N, N, N-trietylamin (127,2mMol).
Hdn hop phan tng sau d6 duge hdi luu trong 1 gi¢ 30 phut. Sau d6 né dugce dem dit &
nhiét @ phong, sau d6 bd sung 5SmL metyl 2-cloacrylat (48,9mMol) va, tirng giot, 9mL
N, N, N-trietylamin (64mMol). Hon hop duge hdi luu qua dém.

Hén hop phan tng duge pha lodng v6i metylen clorua, rira 1an luot véi dung dich
IN HCI, dung dich NaHCO; béo hoa va sau d6 dung dich NaCl bdo hoa cho dén khi dat

pH trung hoa. Pha hitu co dugc 1am kh trén MgSOy,, loc, ¢6 can dén kho va tinh ché bai
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sdc ky qua silica gel (gradient heptan/AcOEt). San phim c6 tén trong tiéu dé thu duoc &
dang dau.

'HNMR: § (400 MHz; CDCl3; 300K): 6,55-6,40 (d, 2H, tetrahydroindolizin); 3,91 (t, 3H
metyl este); 3,78 (s, 3H tetrahydroindolizin); 3,08 (t, 2H, tetrahydroindolizin); 1,95-1,85
(m, 4H, tetrahydroindolizin)

IR: v:>C=0 1692 cm™' este

Budce C: Metyl 3-(6-formyl-1,3-benzodioxol-5-y1)-5,6,7,8-tetrahydro-1-indolizin-

carboxylat

Dung dich chira 6,4g este thu dugc trong bude b (35,7mMol) trong 12mL N,N-
dimetylaxetamit, duoc bd sung lan luot 12,3g 6-bromo-1,3-benzodioxol-5-cacbandehit
(53,6mMol) va 7g kali axetat (71,4mMol), va sau d6 hdn hop dugc khudy dudi argon
trong 20 phit. Sau d6 bd sung 1,3g xuc tic paladi PdC1(PPhs), (1,8mMol). Hdn hop
phan tmg sau d6 dugc gia nhiét dén 130°C trong mét gidr trude khi bd sung thém vao do
139uL. H,0. Gia nhiét dugc duy tri tai cing nhiét do d6 qua dém. Hon hop duoc dua tré
lai nhiét d§ mdi trudng va sau d6 pha lodng véi voi AcOEt. Than dong vat (2g trén mdi g
san phdm) duge bd sung va hdn hop duoge khudy & nhiét d6 phong trong 1 gid va sau d6
dugc loc. Pha hitu co sau d6 duge rira voi nude, 1am khd qua magié sulphat va ¢ can dén
khé. San pham thé thu dwgc duge tinh ché qua silica gel (gradient heptan/ACOEt). San

pham c6 tén trén tiéu dé thu dwoc & dang dau.

'H NMR: 8:(400 MHz; dmso-d6; 353°K): 9,65 (s, 1H, H andehit); 7,3-7,15 (2s, 2H, Hs
thom); 6,45 (s, 1H tetrahydroindolizin); 6,20 (s, 2H metylendioxy); 3,70 (s, 3H metyl
este); 3,5-4,0 (m, 2H tetrahydroindolizin); 3,05 (m, 2H tetrahydroindolizin); 1,85 (m, 4H

tetrahydroindolizin)

IR: v: >C=0 1695 cm™ este; v: >C=0 1674 cm’"
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Budce D: Axit 6-[1-(Metoxycacbonyl)-5,6,7,8-tetrahydro-3-indolizinyl]-1,3-benzodioxol-

5-carboxylic

Dung dich chira 3,37g hop chét thu duge trong bude C (10,3mMol) trong 9,3mL
axeton va 8,8mL (80,24mMol) 2-metyl-2-buten dugc chudn bi va dat & nhiét d6 0°C.
Puoc bd sung, timg giot, 9,3mL dung dich chtra hdn hop 3,3g NaClO; (36,05mMol) va
3,6g Na,PO, (25,75mMol). Hén hop sau d6 dugc khudy & nhiét d6 phong trong 7 gid.
Hon hop phan tmg sau d6 duge ¢d can dé loai bo axeton. Chéat rin thu dugce sau d6 dugc
loc, rira v6i nwée va 1am kho ¢ nhiét d6 40°C trong chan khéng qua dém. San phim c6
tén trén tiéu d& thu duoc & dang rén, duge st dung & budc sau ma khong can tinh ché

thém.

"HNMR: & (400 MHz; dmso-d6; 300K): 12,10 (m, 1H, H axit carboxylic); 7,40-6,88 (2s,
2H, Hs thom); 6,20 (s, 1H, H tetrahydroindolizin); 6,18 (s, 2H, H metylendioxy); 3,70 (s,
3H, metyl este); 3,55 (t, 2H tetrahydroindolizin); 3,00 (t, 2H tetrahydroindolizin); 1,80
(m, 4H, H tetrahydroindolizin)

IR: v: -OH: 3000-2000 cm™ axit; v: >C=0 1686-1676 cm™" este+axit; v: >C=C< 1608 cm
1

San pham diéu ché 2: Axit 2-[2-(tert-Butoxycacbonyl)-8-(metoxycacbonyl)-1,2,3,4-
tetrahydropyrolo[1,2-a]pyrazin-6-yl]-4-clobenzoic

Budc A: 1-tert-Butyl 3-metyl 4-formyl-1,3-piperazindicarboxylat

Dung dich chira pentaflophenol trong 520mL ete dét ¢ nhiét do 0°C duge bd sung
14n luot 49g 1-etyl-3-(3'-dimetylaminopropyl)-carbodiimit (286mMol) theo timg phan va
12mL axit fomic (312mMol). Hon hop duoc khudy & nhiét d6 méi truong trong 2 gid.
Sau d6 bd sung hdn hop chira 32g 1-fert-butyl 3-metyl 1,3-piperazindicarboxylat
(130mMol) va 18mL trietylamin (130mMol) hoa tan trong 520mL CH,Cl,. Hén hop

dugc khudy qua dém & nhiét @6 méi trudng. Hon hop phan tng duge thiyy phan véi dung
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dich 1N HCI va chiét véi CH,CL,. Pha hitu co sau d6 duogc héa hop va sau do rira vai
dung dich NaHCO; va véi dung dich NaCl bio hoa cho dén khi trung hoa. Sau khi lam
kho qua MgSO,, loc va c6 can dén kho, san pham dugc tach boi séc ky qua silica gel

(gradient dau ete / AcOEt: 0-30%). San phdm c6 tén trén tidu d& thu duoc & dang dau.
IR: v: C=0: 1674-1745 cm’

m/z (C1;HyoN,05): 272,1(M+); 295,121 (M+Na)*; 567,253 (2M+Na)"

Budc B: Liti 4-(tert-butoxycacbonyl)-1-formyl-2-piperazincarboxylat

Dung dich chita 28g hop chét thu dwoc trong budc A (103mMol) trong 515mL
dioxan dugc bd sung 4,8g LiOH (113mMol) hoa tan trong 100mL H,O. Hén hop duogc
khudy & nhiét d6 méi truong trong 4 gid. Hon hop phan tng dugc cb can dén khé va sau
d6 cho bay hoi vai lan véi etyl axetat. San pham c6 tén trén tiéu d& thu dugce & dang rin

va dwogce sir dung truc tiép trong bude dong vong sau day.

BCnmR: § (500 MHz; dmso-d6; 300K): 46 (s, C piperazin); 42-38 (m, C piperazin); 58-
53 (s, C piperazin); 28,5 (s, C ‘Bu)

IR: v: C=0: 1650 cm™ ; 2800 cm™
Budc C: 2-tert-Butyl 8-metyl 3,4-dihydropyrolo[1,2-a]pyrazin-2,8(1H)-dicarboxylat

Puogc bd sung 1an luot vao huyén phu chira 29g hop chat thu duoc trong bude B
(103mMol) trong 800mL diclometan la 24g tosyl clorua (124mMol), 12,6mL metyl 2-
cloacrylat (124mMol) va 35mL trietylamin (247mMol). Hn hop duge khudy dén héi luu
trong 2 gid. Sau khi 1am lanh, hon hop phan tmg dugc pha lodng véi etyl axetat va pha
hiru co duge rira v6i dung dich NaCl bio hoa cho dén khi trung hoa. Sau khi 1am khé qua
MgSQ,, loc va cb can dén kho, san phém c6 tén trén tidu dé dugc tach boi séc ky qua

silica gel (gradient dau ete/AcOEt: 0-20%) & dang ran.
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"HNMR: & (400 MHz; dmso-d6; 300K): 6,8-6,43 (m, 2H, H pyrrol); 4,75-3,75 (m, 6H, H
piperazin); 3.73 (s, 3H, H COOCH3); 1,48 (s, 9H, H ‘Bu)

IR: v: C=0 (este lién hop): 1712 em™'; C=0 (cacbamat): 1677 cm’’

Budc D: Axit 2-[2-(tert-Butoxycacbonyl)-8-(metoxycacbonyl)-1,2,3,4-
tetrahydropyrolo[1,2-a]pyrazin-6-yl]-4-clobenzoic

Quy trinh gidng nhu duoc mé ta trong bude C va bude D clia san pham diéu ché 1,
thay thé 6-bromo-1,3-benzodioxol-5-cacbandehit ding trong budc C bing 2-bromo-4-

clobenzandehit.

San phim didu ché 3: Axit 4-Clo-2-[1-(metoxycacbonyl)-5,6,7,8-tetrahydro-3-

indolizinyl]benzoic

Quy trinh gidng nhu d8i v6i san phdm didu ché 1, thay thé 6-bromo-1,3-

benzodioxol-5-cacbandehit sir dung trong buée C bang 2-bromo-4-clobenzandehit.

San phdm diéu ché 4: Axit 7-[2-(tert-Butoxycacbonyl)-8-(metoxycacbonyl)-1,2,3,4-
tetrahydropyrolo[1,2-a]pyrazin-6-yl]-2,3-dihydro-1,4-benzodioxin-6-carboxylic

Budc A: 2-tert-Butyl 8-metyl 3,4-dihydropyrolo[1,2-a]pyrazin-2,8(1H)-dicarboxylat
Quy trinh nhu dugc mé ta trong cac bude A dén bude C ciia san pham diéu ché 2.

"HNMR: & (400 MHz; dmso-d6; 300K): 6,8-6,43 (m, 2H, H pyrrol); 4,75-3,75 (m, 6H, H
piperazin); 3,73 (s, 3H, H COOCH3); 1,48 (s, 9H, H ‘Bu)

IR: v: C=0 (este lién hop): 1712 em™'; C=0O (cacbamat): 1677 cm™

Buéce B: Axit 7-[2-(tert-Butoxycacbonyl)-8-(metoxycacbonyl)-1,2,3.4-
tetrahydropyrolo[1,2-a]pyrazin-6-yl1]-2,3-dihydro-1,4-benzodioxin-6-carboxylic
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Quy trinh nhu dugc mé ta trong budce C va budce D clia san pham diéu ché 1, thay
thé 6-bromo-1,3-benzodioxol-5-cacbandehit sir dung trong budc C bing 7-bromo-2,3-

dihydro-1,4-benzodioxin-6-cacbandehit.
San phdm diéu ché 5: Axit 4-Clo-2-[1-(metoxycacbonyl)-3-indolizinyl]benzoic
Bude A: 1-(Carboxymetyl)-1,2-dihydropyridinium bromua

Dung dich chira 16,2mL pyridin (200mMol) trong 120mL etyl axetat dugc bd
sung, theo timg phan, 27,8g (200mMol) axit bromoaxetic. Hon hop duoc khudy & nhiét
d6 moi truong qua dém. Két taa thu duge duogce loc va ria véi etyl axetat lanh. Sau khi
lam kho, san phém c6 tén trén tiéu dé thu duoc & dang bot dugce stir dung truc tiép trong

budc tiép theo.

'H NMR: § (400 MHz; dmso-d6; 300K): 9,15 (d, 2H, Hs pyridin thom); 8,7 (t, IH, H
thom); 8,25 (t, 2H, H thom); 5,65 (s, 2H, H CH,COOH)

IR: v: C=0: 1732 cm™’; -OH axit: 2800 cm™
Budce B: Metyl 1-indolizincarboxylat

Bb sung lan luot 16,7mL metyl acrylat (150mMol), 4,2mL trietylamin (30mMol)
va sau do, theo timg phan, 20,9g MnO, (240mMol) vao huyén phu chira 6,55g mubdi
pyridin thu dugc trong budc A (30mMol) trong 240mL toluen. Hn hop dugc gia nhiét &
90°C trong 3 gid. Sau khi 1am lanh, hdn hop phan tmg duge loc qua xelit va ¢ can dén
kho. San phdm c6 tén trén tiéu dé dugc tich bodi tinh ché qua silica gel (gradient

heptan/AcOEt: 0-10%) & dang diu ma két tinh trong didu kién lanh.

'"H NMR: § (300 MHz; dmso-d6; 300K): 8,5 (d, 1H, H indolizin); 8,05 (d, 1H, H
indolizin); 7,6 (s, 1H, H indolizin); 7,15 (m, 2H, H indolizin); 6,85 (m, 1H, H indolizin);
4,25 (q, 2H, -C(O)CH,CHa); 1,35 (t, 3H, -C(O)CH,CHj;)

IR: v: C=0 este: 1675 cm'l; nira thom C=C: 1634 cm’’
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Budc C: Axit 4-Clo-2-[1-(metoxycacbonyl)-3-indolizinyl]benzoic

Quy trinh nhu trong budc C va budc D cia san pham diéu ché 1, thay thé 6-
bromo-1,3-benzodioxol-5-cacbandehit st dung trong budc C bang 2-bromo-4-

clobenzandehit.

San phim diéu ché 6: Axit 2-[2-(tert-Butoxycacbonyl)-8-(metoxycacbonyl)-1,2,3,4-
tetrahydropyrolo[1,2-a]pyrazin-6-yl]-4-flobenzoic

Quy trinh nhu dwoc md ta trong san phdm diéu ché 2, thay thé 2-bromo-4-

clobenzandehit st dung trong budc D bing 2-bromo-4-flobenzandehit.

San phdm diéu ché 7: Axit 6-[2-(tert-Butoxycacbonyl)-8-(metoxycacbonyl)-1,2,3,4-
tetrahydropyrolo[1,2-a]pyrazin-6-yl]-1,3-benzodioxol-5-carboxylic

Quy trinh nhu duwgc md td trong san pham didu ché 2, thay thé 2-bromo-4-

clobenzandehit sir dung trong budc D bang 6-bromo-1,3-benzodioxol-5-cacbandehit.

San phdm diéu ché 8: Axit 6-[1'-(Metoxycacbonyl)-5',6'-dihydro-8'H-spiro[1,3-dioxolan-
2,7'-indolizin]-3'-yl]-1,3-benzodioxol-5-carboxylic

Budce A: Metyl 8-formyl-1,4-dioxa-8-azaspiro[4.5]decan-7-carboxylat

24¢g metyl 1,4-dioxa-8-azaspiro[4.5]decan-9-carboxylat (111mMol) dugc hoa tan
trong 80mL etyl axetat va 80mL diclometan. B6 sung 26g 4-nitrophenyl)format
(155mMol) va hdn hop duoc khudy & nhiét dd moi truong trong 1 gid. Hon hop phan Gng
duoc cho bay hoi dén kho va hép thu trong etyl axetat. Pha hitu co sau d6 dugc rira lan
luot v&i dung dich 1N HCI, nudce va sau d6 1a dung dich NH4Cl béo hoa cho dén khi dat
pH trung hoa. Sau d6 n6é dugce lam kho qua magi€ sulphat, loc va c6 can dén kho. Chét
diu thu dugc duge tinh ché boi sic ky nhanh (heptan/etyl axetat gradient). San phdm c6

tén trén tidu dé thu dugc & dang dau.
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'H NMR: § (400 MHz; dmso-d6; 300K): 8,15 (s, 1H, CHO); 5,0-4,75 (m, 1H, tertiary H);
4,3-3,7 (m, SH, 4H etylenedioxy + 1H aliphatic piperidin); 3,70 (s, 3H, Me); 3,4-2,9 (2m,
1H, H aliphatic piperidin); 2,3-1,75 (m, 2H, H aliphatic piperidin); 1,7-1,5 (m, 2H, H
aliphatic piperidin)

Buéce B: Axit 8-Formyl-1,4-dioxa-8-azaspiro[4.5]decan-7-carboxylic

15,25g hop chat thu duoc trong bude A (62,7mMol) dugc hoa tan trong 160mL
dioxan. Dung dich 125mL KOH dugc bd sung timg giot va hdn hgp duge khudy & nhiét
d6 mdi trudng trong 1 gid. Bb sung 125mL dung dich HCI 1M va hop chét dugc chiét
véi diclometan. Pha hitu co dugce lam kho qua MgSOy, loc va cd can dén kho. San phém

c6 tén trén tiéu dé thu duoc & dang bot.

'H NMR: § (400 MHz; dmso-d6; 300K) 13,5-12 (m, 1H, OH); 8,1 + 8,0 (2s, 1H, CHO);
4,9 + 4,6 (2m, 1H, tertiary H); 4,0-3,8 (m, 4H, etylenedioxy); 4,2 + 3,7 (2ms, 1H, H
aliphatic piperidin); 3,4 + 2,9 (2m, 1H, H aliphatic piperidin); 2,4-1,5 (m, 4H, H aliphatic
piperidin)

IR: v: OH: 3500-2000 cm™; -C=0 (axit + andehit): 1731 + 1655 cm’”
Budc C: Metyl 5',6'-dihydro-8'H-spiro[1,3-dioxolan-2,7'-indolizin]-1'-carboxylat

Dung dich chia 13,5g (62,7mMol) axit thu duoc trong budc B trong 380mL
diclometan duge bd sung 1an luot 39,5mL (238,4mMol) trietylamin va sau d6, ting phan,
22,5g (65,6mMol) para-toluensulphonyl clorua va 23,7mL (238.4mMol) metyl
cloacrylat. Hon hop dugc khudy & 80°C trong 18 gid. Hon hop phan tmg duoc loc qua
xelit. Chét sau loc sau d6 dugc rira v6i dung dich NaHCO; va sau d6 vé6i dung dich
NH,CL. Pha hitu co duge 1am khd qua MgSOy, loc va c6 can dén kho. Chat dau thu duge
duoc tinh ché boi séc ky nhanh (gradient heptan/etyl axetat). San pham thu dugc & dang

ran.
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Budce D: Metyl 3'-(6-formyl-1,3-benzodioxol-5-yl)-5',6'-dihydro-8'H-spiro[1,3-dioxolan-

2,7'-indolizin]-1'-carboxylat
Quy trinh nhu bude C ciia san phim didu ché 1.

Budc E: Axit 6-[1'-(Metoxycacbonyl)-5',6'-dihydro-8'H-spiro[ 1,3-dioxolan-2,7'-

indolizin]-3'-yl]-1,3-benzodioxol-5-carboxylic
Quy trinh nhu bude D cta san pham diéu ché 1.

San phdm diéu ché 9: Axit 6-[1-(Metoxycacbonyl)-3-indolizinyl]-1,3-benzodioxol-5-

carboxylic

Quy trinh nhu dugc md ta trong san phim diéu ché 5, thay thé 2-bromo-4-

clobenzandehit str dung trong bude C bang 6-bromo-1,3-benzodioxol-5-cacbandehit.

San pham didu ché 10: Axit 4-Metyl-2-[1-(metoxycacbonyl)-5,6,7,8-tetrahydro-3-

indolizinyl]benzoic

Quy trinh nhu dwoc md ta trong san pham didu ché 1, thay thé 6-bromo-1,3-

benzodioxol-5-cacbandehit sir dung trong budc C bang 2-bromo-4-metylbenzandehit.

San phdm diéu ché 11: Axit 2-[1-(Metoxycacbonyl)-5,6,7,8-tetrahydro-3-

indolizinyl]benzoic

Quy trinh nhu dwoc md ta trong san pham diéu ché 1, thay thé 6-bromo-1,3-

benzodioxol-5-cacbandehit sir dung trong budc C bang 2-bromo-benzandehit.

San phdm diéu ché 12: Axit 6-[8-(Metoxycacbonyl)pyrolo[1,2-a]pyrimidin-6-yl]-1,3-

benzodioxol-5-carboxylic

Budce A: Metyl pyrolo[1,2-a]pyrimidin-8-carboxylat
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Dung dich chtra 6,2g metyl 2-pyrimidin-2-ylaxetat (40,75mMol) trong 250mL
axeton dugc bd sung lan luot 14,04g (167mMol) NaHCO; & dang bdot, 13,2mL
(203,75mMol) cloaxetandehit va sau d6 3,54g (40,75mMol) liti bromua. Hon hop duoc
gia nhiét & 60°C trong 24 gid. Hon hop phan tmg duroc co can dén khé, hap thu trong etyl
axetat, rira v&i nude, lam khé qua MgSQO,, loc va ¢ can dén khé. Chét rén thu duogc duoge

loc qua sic ky qua silica gel (AcOEt). San phdm mong mudn thu dugce & dang dau.
Khéi phd:

Cong thire thye nghiém: CsHgN,O,

LC/MS: m/z=[M+H] =177

Bude B: Metyl 6-(6-formyl-1,3-benzodioxol-5-yl)pyrolo[1,2-a]pyrimidin-8-carboxylat

Dung dich chtra 3,93g hop chit thu duge trong bude A (22, 3mMol) trong 80mL
dimetylaxetamit dugc bd sung 7,66g (33,45mMol) 6-bromo-1,3-benzodioxol-5-
cacbandehit va 4,4g (44,6mMol) kali axetat. Hon hgp duwoc khir khi trong nito trong 15
phut. Sau d6 duoc bd sung 1,56g (2,23mMol) xtic tac PACl,(PPhs), Hon hop phan tmg
duogc gia nhiét & 130°C trong 16 gidy trong méi trudng tro. Sau khi 1am khd, phan con lai
duoc hép thu trong diclometan, hén hop dugc loc qua dém xelit, va chét sau loc sau dé
dugce rira voi nude, lam khé qua MgSOy4 va ¢6 can dén kho. Chét rdn mau den sau d6
duogce tinh ché boi sic ky qua silica gel (CH,Cl/MeOH 5%). San phdm mong mudn thu

duoc & dang ran.

Khéi phd:

Cong thuc thye nghiém: Ci7HpN,0;
LC/MS: m/z = [M+H]" =325

Bude C: Axit 6-[8-(Metoxycacbonyl)pyrolo[1,2-a]pyrimidin-6-yl]-1,3-benzodioxol-5-

carboxylic

-30-



23536

Dung dich chira 2,91g (8,97mMol) ctia andehit thu duge tir bude B trong 140mL
axeton dugc lam lanh xudng 0°C duoc bd sung 2-metylbuten va sau do, tirng giot, hon
hop 2,8g (17,94mMol) NaH,PO,.2H,0 va 2,84g (31,4mMol) NaClO, hoa tan trong
30mL nuéc. Hon hop duge khudy & nhiét do moéi truong trong 4 gid. Hon hop phan tmg
sau do6 dugc cb can trong chin khong dé loai bo axeton, dat & nhiét do 0°C va dugc axit
héa dén pH = 2 dén 3 bing cach bd sung timg giot dung dich HCI 5N. Két tua thu duoc

dugc loc, rira v6i nude va sau d6 vai dietyl ete va lam kho trong chan khong.

'H NMR: § (400 MHz; dmso-d6; 300K): 12,7 (m, 1H, COOH); 8,45 (d, 1H, H thom, H
pyrolo [1,2-a]pyrimidin); 8,19 (d, 1H, H thom, H pyrolo [1,2-a]pyrimidin); 6,9 (dd, 1H,
H thom, H pyrolo [1,2-a]pyrimidin); 7,51 (s, 1H, H thom); 7,21 (s, 1H, H thom); 7,07 (s,
1H, H thom); 6,2 (s, 2H, Hs béo, O-CH,-0); 3,8 (s, 3H, Hs béo, COOCHj;)

IR: v -OH-: 3300 to 1800 cm™'; v -CO-: 1705 ¢m™, v >C=C<: 1616 cm’’

San pham didu ché 13: Axit 4-Metoxy-2-[1-(metoxycacbonyl)-5,6,7,8-tetrahydro-3-

indolizinyl|benzoic

Quy trinh theo nhu dwgc md t4 trong san pham diéu ché 1, thay thé 6-bromo-1,3-

benzodioxol-5-cacbandehit sir dung trong budc C bang 2-bromo-4-metoxybenzandehit.

San phdm diéu ché 14: Axit 5-Metoxy-2-[1-(metoxycacbonyl)-5,6,7,8-tetrahydro-3-

indolizinyl]benzoic

Quy trinh theo nhu dwgc md ta trong san phdm didu ché 1, thay thé 6-bromo-1,3-

benzodioxol-5-cacbandehit sir dung trong buéc C bang 2-bromo-5-metoxybenzandehit.

San phim diéu ché 15: Axit 7-[1-(Metoxycacbonyl)-5,6,7,8-tetrahydro-3-indolizinyl]-
2,3-dihydro-1,4-benzodioxin-6-carboxylic

Quy trinh nhu déi véi ban pham diéu ché 5, thay thé 2-bromo-4-clobenzandehit st

dung trong budc C bing 2-bromo-benzandehit.
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San phdm didu ché 16: Axit 2-[1-(Metoxycacbonyl)-3-indolizinyl]benzoic

Quy trinh nhu d6i véi san phim diéu ché 5, thay thé 2-bromo-4-clobenzandehit sir

dung trong buéc C bang 2-bromo-benzandehit.
San pham diéu ché 17: Axit 4-Flo-2-[1-(metoxycacbonyl)-3-indolizinyl]benzoic

Quy trinh nhu d6i véi san phim diéu ché 5, thay thé 2-bromo-4-clobenzandehit st

dung trong budc C bing 2-bromo-4-flobenzandehit.

San phim didu ché 18: Axit 4-Flo-2-[1-(metoxycacbonyl)-5,6,7,8-tetrahydro-3-

indolizinyl]benzoic

Quy trinh nhw d6i v&i san phim diéu ché 1, thay thé 6-bromo-1,3-benzodioxol-5-

cacbandehit st dung trong budc C bing 2-bromo-4-flobenzandehit.
San pham diéu ché 1': (3R)-3-Metyl-1,2,3,4-tetrahydroisoquinolin hydroclorua

Budc A: {(3S)-2-[(4-Metylphenyl)sulphonyl]-1,2,3,4-tetrahydroisoquinolin-3-yl} metyl

4-metylbenzensulphonat

Dung dich chta 30,2g [(35)-1,2,3,4-tetrahydroisoquinolin-3-yl]metanol
(185mMol) trong 750mL diclometan dugc bd sung lan lugt 91,71g tosyl clorua
(481mMol) va sau d6, timg giot, 122,3mL N,N,N-trietylamin (740mMol). Hon hop phan
ng sau d6 duoc khudy & nhiét d6 méi trudong trong 20 gid. Sau d6 n6é dwoc pha loding
v6i diclometan, rtra lan luot voi dung dich 1M HCI, dung dich NaHCO; bao hoa va sau
d6 14 dung dich NaCl bdo hoa cho dén khi trung hoa. Pha hitu co sau dé dugc rira qua
MgSO,, loc va ¢ can dén kho. Chét rin thu duge sau d6 duoc pha lodng trong lrong toi
thiéu diclometan v sau d6 1 xyclohexan. Sau khi 1am kho, san pham c6 tén rén tidu dé

thu duoc & dang tinh thé.

'H NMR: & (400 MHz; dmso-d6; 300K): 7,75 (d, 2H, Hs thom, ortho O-tosyl); 7,6 (d,
2H, Hs thom, ortho N-tosyl); 7,5 (d, 2H, Hs thom, meta O-tosyl); 7,3 (d, 2H, Hs thom,
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meta N-tosyl); 7,15-6,9 (m, 4H, Hs thom, tetrahydroisoquinolin); 4.4-4.15 (dd, 2H, Hs
béo, tetrahydroisoquinolin); 4,25 (m, 1H, H béo, tetrahydroisoquinolin); 4,0-3,8 (2dd,
2H, Hs béo, CH,-O-tosyl); 2,7 (2dd, 2H, Hs béo, tetrahydroisoquinolin); 2,45 (s, 3H, O-
SO,-Ph- CHa); 2,35 (s, 3H, N-SO,-Ph- CHj3)

IR: v: -SO,: 1339-1165 cm™
Buéc B: (3R)-3-Metyl-2-[(4-metylphenyl)sulphonyl]-1,2,3,4-tetrahydroisoquinolin

Huyén phu chira 8,15g (214,8mMol) LiAlH, trong 800mL metyl tert-butyl ete
(MTBE) dugc bd sung 101,2g hop chét ditosyl thu duge trong budc A (214,8mMol)
duge hoa tan trong 200mL MTBE. Hdn hop sau d6 duge gia nhiét & 50°C trong 2 gid. N6
dugc 1am lanh va dit & nhiét d6 0°C, va sau d6 dugc bd sung, tung giot, 12mL dung dich
SN HCL. Hdn hgp dwoc khudy & nhiét d6 méi trudng trong 45 phat. Chét rin thu duge tir
d6 duoc loc va rira véi MBTE va sau d6 véi diclometan. Chét sau loc sau d6 dugc cd can

dén kho. San phim c6 tén trén tidu dé thu dwogce & dang chét ran.

"H NMR: & (400 MHz; dmso-d6; 300K): 7.70 (d, 2H, Hs thom, ortho N-tosyl); 7,38 (d,
2H, Hs thom, meta N-tosyl); 7,2-7,0 (m, 4H, Hs thom, tetrahydroisoquinolin); 4,4 (m,
2H, Hs béo, tetrahydroisoquinolin); 4,3 (m, 1H, H béo, tetrahydroisoquinolin); 2,85-2,51
(2dd, 2H, Hs béo, tetrahydroisoquinolin); 2,35 (s, 3H, N-SO,-Ph- CHj3); 0,90 (d, 3H,
tetrahydroisoquinolin-CHj)

IR : v: -SO,: 1332-1154 cm™
Budc C: (3R)-3-Metyl-1,2,3,4-tetrahydroisoquinolin

Dung dich chira 31,15g (103,15mMol) hop chét monotosyl thu duoc trong budc B
trong 500mL metanol khan dugc bd sung, theo timg phan, 3,92g (161mMol) phoi tién
magié. Hon hop dwoc khudy duéi séng siéu dm trong 96 gio. Hdn hop phan tng sau d6

dugc loc va chat ran duogc rira vai lan véi metanol. Chat sau loc sau d6 dugce ¢6 can dén
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kho. Sau khi tinh ché boi séc ky cot qua silica gel (diclometan /EtOH /NH,OH), san

phim c6 tén trén tiéu dé thu dugc & dang dau.

"H NMR: 8§ (400 MHz; dmso-d6; 300K): 7,05 (m, 4H, Hs thom, tetrahydroisoquinolin);
3,90 (m, 2H, Hs béo, tetrahydroisoquinolin); 2,85 (m, 1H, H béo, tetrahydroisoquinolin);
2,68-2,4 (2dd, 2H, Hs béo, tetrahydroisoquinolin); 1,12 (d, 3H, tetrahydroisoquinolin-
CHs); 2,9-2,3 (m, broad, 1H, HN (tetrahydroisoquinolin))

IR: v: -NH: 3248 cm™
Budc D: (3R)-3-Metyl-1,2,3,4-tetrahydroisoquinolin hydroclorua

Dung dich chira 14,3g (97,20mMol) hop chét thu dugc trong budc C trong 20mL
etanol duwoc bd sung, timg giot, 100mL dung dich HCI 1M trong ete. Hon hop dugc
khudy & nhiét d6 moi trudng trong 1 gidy va sau d6 dugc loc. Tinh thé thu duge tir d6
duoc rira voi etyl ete. Sau khi lam kho, san phém c6 tén trén tiéu dé thu dwgc & dang tinh
the.

'H NMR: & (400 MHz; dmso-d6; 300K): 9,57 (m, broad, 2H, NH,"
(tetrahydroisoquinolin); 7,22 (m, 4H, Hs thom, tetrahydroisoquinolin); 4,27 (s, 2H, Hs
béo, tetrahydroisoquinolin); 3,52 (m, 1H, H béo, tetrahydroisoquinolin); 3,03-2,85 (2dd,
2H, Hs béo, tetrahydroisoquinolin); 1,39 (d, 3H, tetrahydroisoquinolin-CH3)

IR: v: -NH,": 3000-2300 cm™' ; v: -CH thom: 766 cm™

San phim diéu ché 2": (3S)-3-[2-(Morpholin-4-yl)etyl]-1,2,3,4-tetrahydroisoquinolin

hydroclorua

Budc A: tert-Butyl (3S)-3-(2-morpholino-2-oxo-etyl)-3,4-dihydro-1H-isoquinolin-2-

carboxylat

Dung dich chira 3g (10,30mMol) axit [(3S)-2-(tert-butoxycacbonyl)-1,2,3,4-

tetrahydroisoquinolin-3-yl]axetic trong 100mL diclometan dugc bd sung, timg giot,

-34-



23536

1,10mL (11,32mMol) morpholin va, ting giot, 4,3mL (30,9mMol) trietylamin, 2,20g
(12,40mMol) 1,2-diclometan va 1,70g (1,68mMol) hydroxybenzotriazol. Hén hop dugc
khudy & nhiét o mdi trudng trong 15 git. Hon hop phéan Gng sau d6 duge pha lodng véi
diclometan va rira 1an luot véi dung dich 1M HCI, dung dich NaHCOj; bdo hoa va sau d6
13 dung dich NaCl bdo hoa cho tgi khi trung hoa. Pha hitu co dugce lam kh6 qua MgSO,,
loc va ¢6 can dén khé. Sau khi tinh ché bai sdc ky cot qua silica gel (diclometan/MeOH),

san pham c6 tén trén tidu dé thu duge & dang dau.

'H NMR: & (400 MHz; dmso-d6; 300K): 7,20-7,10 (m, 4H, Hs thom,
tetrahydroisoquinolin); 4,70 (m, 1H, Hs béo, CH tetrahydroisoquinolin); 4,75-4,20 (2m,
2H, Hs béo, CH, alpha véi N tetrahydroisoquinolin); 3,60 (m, 8H, Hs béo, morpholin);
3,00 va 2,70 (2dd, 2H, H béo, tetrahydroisoquinolin); 2,50-2,20 (2d, 2H, Hs béo,
CH,CO); 1,40 (s, 9H, ‘Bu)

IR: v: C=0: 1687; 1625 cm’

Budce B: 1-(Morpholin-4-y1)-2-[(3S)-1,2,3,4-tetrahydroisoquinolin-3-yl]ethanone

hydroclorua

Dung dich chira 2,88g (7,18mMol) hop chét thu dugc trong buéc A trong 16mL
diclometan dugc bd sung, timg giot, 80mL (80mMol) dung dich HCI 1M trong ete. Hon
hop duoc khudy & nhiét 46 méi truong trong 15 git va sau d6 huyén phu dugce loc va két

tua dugc rira voi ete. Sau khi 1am kho, san pham co tén trén ti€u de thu dugce ¢ dang ran.

'H NMR: & (400 MHz; dmso-d6; 300K): 9,80-9,50 (m, 2H, NH,"); 7,30-7,10 (m, 4H, Hs
thom, tetrahydroisoquinolin); 4,30 (m, 2H, Hs béo, CH, alpha véi N
tetrahydroisoquinolin); 3,80 (m, 1H, Hs béo, CH tetrahydroisoquinolin); 3,70-3,40 (2m,
8H, Hs béo, morpholin); 3,15 va 2,8 (m, 4H, H béo, CH, tetrahydroisoquinolin va
CH,CO)

IR: v: -NH,": 2800-1900 cm™; v: C=0: 1620 cm’
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Budce C: (35)-3-[2-(Morpholin-4-yl)etyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua

Dung dich chtra 2,2g (7,44mMol) hop chét thu dugc trong bude B trong 22mL
MTBE va 5mL diclometan dwgc chudn bi. Sau khi 1am lanh trong thung d4 tai 0°C, dwgc
bd sung vao dé, timg giot, 15mL (15mMol) dung dich LiAIH, 1M trong tetrahydrofuran.
Hdn hop sau d6 dugce khudy & nhiét 6 mdi truong trong 6 gio. N6 duge dit & nhiét do
0°C, va sau d6 duoc bd sung, timg giot, ImL dung dich NaOH 5N. Hon hop duge khudy
& nhiét do moi trudng trong 45 phut. Chét ran sau d6 duoc loc va rira véi MTBE va sau
d6 véi diclometan va chét sau loc dugc c6 can dn kho. Chét dau thu duge tir d6 duoc
pha lodng véi diclometan va sau d6 dwgc bd sung, timg giot, 6,3mL dung dich HCl 1M
trong ete. HOn hop dwgc khudy & nhiét d6 moi truong trong 1 gio va sau d6 duge loc.
Tinh thé thu duoc tir d6 duge rira voi etyl ete. Sau khi 1am khé, san phém cO tén trén ti€u

dé thu dwoc & dang ran.

'"H NMR: & (400 MHz; dmso-d6; 300K): 11,35 + 9,80 (2m, 2H, NH,"); 10,00 (m, H,
NH"); 7,20 (m, 4H, Hs thom, tetrahydroisoquinolin); 4,30 (s, 2H, Hs béo, CH, alpha véi
N tetrahydroisoquinolin); 4,00 + 3,85 (2m, 4H, Hs béo, CH, alpha véi N morpholin);
3,70 (m, 1H, Hs béo, CH tetrahydroisoquinolin); 3,55-3,30 (m, 4H, Hs béo, CH alpha véi
O morpholin va CH,-morpholin ); 3,15 (dd, 1H, H béo, CH, tetrahydroisoquinolin); 3,10
(m, 2H, H béo, CH alpha v6i O morpholin); 2,90 (dd, 1H, H béo, CH,
tetrahydroisoquinolin); 2,30 + 2,15 (2m, 2H, H béo, CH,-tetrahydroisoquinolin)

IR: v: NH' / -NH,": trong khoang 3500 va 2250 cm™; v: C=C: yéu 1593 cm™ ; v: C-H
thom: 765 cm’™!
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San pham diéu ché 3': tert-Butyl {2-[(3S)-1,2,3,4-tetrahydroisoquinolin-3-yl]etyl}-

cacbamat
Budce A: Benzyl (35)-3-(2-hydroxyetyl)-3,4-dihydroisoquinolin-2(1 H)-carboxylat

Hop chit c6 tén trén tieu d& thu dwoc bdt ddu tir axit (35)-2-
[(benzyloxy)cacbonyl]-1,2,3,4-tetrahydroisoquinolin-3-carboxylic dwa trén quy trinh tir
tai liéu (Jinlong Jiang et al Bioorganic & Medicinal Chemistry Letters, 14, 1795, 2004).

Budce B: Benzyl (35)-3-{2-[(metylsulphonyl)oxy]etyl}-3,4-dihydroisoquinolin-2(1 H)-

carboxylat

Dung dich chtta 10,6g hop chit cua bude A (35,6mMol) trong 350mL CH,CIl,
khan dit ¢ nhigt d 0°C dwgc bd sung lan lugt 10,1mL trietylamin (71,2mMol) va sau do,
tung giot, 3,ImL metansulphonyl clorua (39mMol). Hon hop phan ung sau do dugc
khudy & nhi¢t 6 moi trudng trong 2 giv. Thiy phan dugc thuc hién bing céch tir tir bd
sung nudc. San pham duge chiét vai 1an véi CH,Cl,. Pha hiru co duge hda hop va rira lan
lugt v6i dung dich HCI 1IN, dung dich NaCl bdo hoa, dung dich NaHCO; bdo hoa va
dung dich NaCl bao hoa cho dén khi trung hoa. Sau d6 chung dugce 1am khé qua MgSO,
va c6 can dén khé. Sau khi tinh ché béi séc ky qua silica gel (gradient dau ete/ AcOEL),

san phdm mong mudn thu duoc & dang bot.
LC/MS: m/z=M + H)" =375
Budce C: Benzyl (35)-3-(xyanometyl)-3,4-dihydroisoquinolin-2(1H)-carboxylat

Dung dich chira 15,4g hop chét thu duge trong bude B (41,02mMol) trong 250mL
DMSO khan duge bd sung 22g (449mMol) natri xyanua. Hon hop dwogc gia nhiét & 60°C
trong 12 gio. N6 duoc 1am lanh va sau d6 hdn hop phan ing dugc pha lodng bang cach
thém etyl axetat. Thiy phan dugc thuc hién béng dung dich NaHCO; bdo hoa. Sau khi

chiét thém hai 1an voi etyl axetat, pha hitu co dugc hoa hop, rira véi H,0, 1am khé qua
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MgSO, va c6 can dén khé. Sau khi tinh ché boi séc ky qua silica gel (hexan/AcOEt 7/3),

san phim mong mudn thu duge & dang dau.
LC/MS: m/z = [M+H]" =307,1
Budce D: Benzyl (35)-3-(2-aminoetyl)-3,4-dihydroisoquinolin-2(1H)-carboxylat

Dung dich chira 15,4g hop chit thu dwoc trong bude C (50,3mMol) trong 300mL
THF khan dit & nhiét do 0°C duoc bd sung, timg giot, dung dich BH;-THF IN. Hon hop
phan tmg dugc din dan dua tré lai nhiét do moi trudng va sau d6 hon hop duge khudy
trong 14 giv. Hon hop phan tng sau d6 duoc thay phén bang cach thém tir tir dung dich
NH,Cl. Sau khi chiét hai 1in v&i etyl axetat, pha hitu co dugc héa hop va lam khé qua
MgSO,. Sau khi ¢6 can dén khd, san phém mong mudn thu dugc & dang bot, duoc su

dung truc tiép trong bude tiép theo ma khong can tinh ché thém.

Bude E: Benzyl (35)-3-{2-[(tert-butoxycacbonyl)amino]etyl} -3,4-dihydroisoquinolin-
2(1H)-carboxylat

Dung dich chira 15,6g hop chét thu dwoc trong bude D (50,3mMol) trong 670mL
CH,Cl, dugc bd sung lan lugt, theo timg phin, 13,2g (60,36mMol) Boc,O, 14mL
trietylamin (100,6mMol) vi DMAP trong lugng xtc tac. Hon hop dugc khudy & nhiét do
moi trudng trong 5 gid. Hon hop phan tmg sau d6 dugc thay phan vé&i nudce va chiét hai
14n v6i CH,CL. Pha hitu co dugc héa hop, rira véi nude va lam kho qua MgSO,. Sau khi
cd can dén khé va tinh ché boi sic ky qua silica gel (gradient heptan/AcOEt), san pham

mong mudn thu dugc & dang dau.
LC/MS: m/z=M +H)" =411
Budc F: tert-Butyl {2-[(3S)-1,2,3,4-tetrahydroisoquinolin-3-yl]etyl } cacbamat

Dung dich chtra 10,4g hop chét thu duge trong bude E (25,5mMol) trong 210mL
MeOH khan dugc bd sung 2,71g (2,5 5mMol) Pd/C 10%. Hon hop dugc khir khi trong 30
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phut va sau d6 dugc khudy trong moi truong hydro trong 16 gi¢. Hon hop phan tmg sau
d6 dugc loc va cd can dén kho. San phim mong mudn thu dugc & dang rin dugc hép thu
trong hdn hop pentan/Et,0 (90/10), nghidn bot va loc. Sau khi 1am khé, san pham thu

dugc & dang ran.

'H NMR: § (400 MHz; dmso-d6; 300K): 7,1-6,98 (m, 4H, Hs thom,
tetrahydroisoquinolin); 6,83 (m, 1H, CH,NHBoc); 3,85 (s, 2H, Hs béo,
tetrahydroisoquinolin); 3,09 (q, 2H, CH,NHBoc); 2,73 (m, 1H, Hs béo,
tetrahydroisoquinolin); 2,70 va 2,39 (2m, 2H, Hs béo, tetrahydroisoquinolin); 1,63 (m,
2H, Hs béo); 1,38 (s, 9H, NHCOOtBu)

IR: v: >NH: 3378, -3201 cm’' (amin, amit); v: >C=0: 1683 cm’ (amit); v: >NH:
1524 cm™ (amit); v: >C=0: 1168 cm’

LC/MS: m/z = [M+H]" =277
San phdm diéu ché 4'; (3R)-3-[3-(Morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinolin

Budc A: {(35)-2-[(4-Metylphenyl)sulphonyl]-1,2,3,4-tetrahydroisoquinolin-3-y1} metyl

4-metylbenzensulphonat
Quy trinh gidng nhu bude A cia san phim diéu ché 1°.

Budc B: tert-Butyl 2-({(3R)-2-[(4-metylphenyl)sulphonyl]-1,2,3,4-tetrahydroisoquinolin-
3-yl}metyl)-3-(morpholin-4-yl)-3-oxopropanoat

Huyén phu chira 1g NaH (60%) (25,08mMol) trong 30mL MTBE duoc bd sung,
timg giot, dung dich chura Sg fert-butyl 3-morpholino-3-oxopropanoat (21,81mMol) trong
20mL MTBE khan. Huyén phi dugc khudy & nhiét d6 moi trudng trong 1 gids va sau d6
hop chat thu duge trong bude A duge bd sung & dang bot. Hon hop dugc khudy tai 60°C
trong 30 giv. 100mL amoni clorua dwgc bd sung. Dung dich sau phén tng duoc chiét voi

diclometan. Pha hitu co dugc lam khd qua MgSO,, loc va ¢6 can dén kho. Sau khi tinh
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ché béi sic ky cot qua silica gel (diclometan/MeOH), san phdm mong mudn thu dugc &

dang dau.

'"H NMR (500 MHz; dmso-d6) 6 ppm: 7,63/7,59 (2d, 2 H), 7,3/7,26 (2d, 2 H); 7,13 (m,
2H), 7,09/6,97 (2t, 2 H), 4,64/4,55/4,36/4,28 (2AB, 2 H), 4,25/4,11 (2m, 1 H), 3,81 (m, 1
H), 3,73/3,48 (m, 4 H), 3,57-3,32 (m, 4 H), 2,51 (m, 2 H), 2,32/2,31 (2s, 3 H), 1,88/1,79
(2m, 2 H), 1,39/1,38 (2s, 9 H).

IR (ATR) cm™: v: >C=0: 1731 (este); v: >C=0: 1644 (amit); v: -SO2: 1334-1156; v:
>C-0O-C<: 1155; vy: >CH-Ar: 815-746-709

Budce C: Axit 2-({(3R)-2-[(4-Metylphenyl)sulphonyl]-1,2,3,4-tetrahydroisoquinolin-3-
yl} metyl)-3-(morpholin-4-yl)-3-oxopropanoic

Dung dich chtra 9,5g (17,97mMol) hop chit thu duoc trong budce B trong 40mL
dioxan dugc bd sung, ting giot, 20mL dung dich HC1 4M trong dioxan. Hon hop dugc
khudy & nhiét 36 moéi truong trong 48 gid va sau d6 dung dich duoc ¢b can dén kho. Sau

khi 1am kho, san phAm mong mudn thu dugc & dang du.

"H NMR (400 MHz; dmso-d6) § ppm: 12,75 (m, 1 H), 7,6 (2*d, 2 H); 7,3 (2*d, 2 H),
7,1/6,95 (2*m, 4 H), 4,7/4,2 (d, 2 H), 4,25/4,12 (2*m, 1 H), 3,9-3,3 (m, 9 H), 2,55 (d, 2
H), 2,3 (2*s, 3 H), 1,8 (t, 2 H)

IR (ATR) cm™: v: -OH : 3500 dén 2000; v: >C=0: 1727 (axit); v: >C=0: 1634 (amit); v:
-S02: 1330-1155

Buge D: 3-{(3R)-2-[(4-Metylphenyl)sulphonyl]-1,2,3,4-tetrahydroisoquinolin-3-y1}-1-
(morpholin-4-yl)propan-1-on

Dung dich chira 7,80g (16,51mMol) hgp cht thu dugc trong bude C trong 100mL
DMSO duge bd sung 1,16g (19,83mMol) natri clorua rén va sau d6, timg giot, Sml

nude. Hon hop dugce khqu tai 130°C trong 1 gio va sau d6 dung dich duoc ¢b can dén %.
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Hon hop phan tng sau d6 duoc pha lodng véi diclometan va rira 1an luot véi dung dich
liti clorua bdo hoa va sau d6 1a v6i dung dich NaCl bao hoa. Pha hitu co sau d6 duoc lam
khé qua MgSOy, loc va cb can dén kho. Sau khi tinh ché boi sic ky c6t qua silica gel

(xyclohexan/etyl axetat), san phim mong mudn thu duoc & dang dau.

'H NMR (400 MHz; dmso-d6) & ppm: 7,65 (d, 2 H), 7,3 (d, 2 H); 7,15/7 (2m, 4 H), 4,6
(d, 1 H), 4,25 (d, 1 H), 4,2 (m, 1 H), 3,5 (m, 4 H), 3,4 2 m, 4 H), 2,6 (2 dd, 2 H), 2,35 (s,
3 H), 2,3 (m, 2 H), 1,5 (quad., 2 H)

IR (ATR) cm™: v: >C=0: 1639; v: -SO2: 1331-1156; y: >CH-Ar: 815-675

Bué6c E: (3R)-2-[(4-Mety1phenyl)sulphonyl]-3-[3-(morpholin-4-yl)propy1]— 1,2,3,4-

tetrahydroisoquinolin

Dung dich chita 6,0g (14,0mMol) hop chit thu duoc trong bugc D trong 60mL
MTBE va 14mL diclometan dugc b6 sung 1,06g (28mMol) LAH theo tirg phin trong 5
phut. Hon hop duge khudy & nhiét d6 moi treong trong 15 gid. Pugce bo sung, timg giot,
1,5mL nuéc va khudy trong 15 phut. Sau d6 bd sung timg giot, 1,5mL dung dich natri
hydroxit 5M va khudy trong 15 phut. Hon hop phan img sau d6 duoc pha lodng véi
MTBE va diclometan. Huyén phu sau dé dugc loc va két tha dwoc rira véi MTBE va
diclometan. Pha hitu co sau d6 duoc 1am kho qua MgSOy, loc va ¢b can dén kho. Sau khi
tinh ché boi sic ky c6t qua silica gel (diclometan/EtOH/NH,OH), san phim mong muén

thu dugc & dang dau.

'H NMR (400 MHz; dmso-d6) & ppm: 7,68 (d, 2 H), 7,32 (d, 2 H); 7,1 (dinh khéng duge
tach, 4 H), 4,65/4,23 (AB, 2 H), 4,2 (m, 1 H), 3,55 (t, 4 H), 2,7/2,6 (ABx, 2 H), 2,35 (s, 3
H), 2,25 (t, 4 H), 2,2 (t, 2 H), 1,4/1,3 (2m, 4 H)

IR (ATR) cm™: v: -SO2: 1333-1158
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Budce F: (3R)-3-[3-(Morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinolin

Dung dich chtra 1,50g (3,62mMol) hop chat thu dwgc trong budc E trong 20mL
metanol khan dugc bd sung 2,0g (82,3mMol), theo timg phan, phoi tién magié. Hon hop
dugc khudy dudi séng sidu 4m trong 96 gi®. Hon hop phan g sau d6 duge loc, chit rén
duge rira vai 1an v6i metanol, va chét sau loc dwge c6 can dén khé. Sau khi tinh ché boi
sic ky cot qua silica gel (diclometan/EtOH/NH,OH), san phdm mong muén thu dugc &

dang dau.

'H NMR (400 MHz ; dmso-d6) & ppm: 7,3 (d, 2 H), 7,1 (t, 2 H); 7,1 (d +t,3 H), 7 (d, 2
H), 3,9 (s, 2 H), 3,55 (t, 4 H), 2,75 (m, 1 H), 2,72/2,45 (dd, 2 H), 2,35 (t, 4 H), 2,25 (t, 2
H), 1,6 (m, 2 H), 1,45 (m, 2 H)

IR (ATR) cm™: v: >NH2+/NH+ : 3500-2300; v: >C-O-C<: 1115
Khdi phé phan giai cao (ESI+-/FIA/HR):

Cong thuc thuc nghiém: C;¢HyN,O

[M+H]", theo tinh toan: 261,1961

[M+H]", theo thwc nghiém: 261,1959

San phim diéu ché 5": (38)-3-[2-(3,3-Diflopiperidin-1-y)etyl]-1,2,3,4-

tetrahydroisoquinolin hydroclorua

Quy trinh nhu ddi véi san phdm didu ché 27, thay thé morpholin sir dung trong
budc A bang 3,3-diflo-1-piperidin.

'H NMR: § (400 MHz; dmso-d6; 300K): 11,3 (m, 1H, NH"); 10,2-9,8 (m, 2H, NH,");
7,25 (m, 4H, Hs thom, tetrahydroisoquinolin); 4,3 (broad s, 2H, Hs béo, CH
tetrahydroisoquinolin); 4,0-3,3 (m, 7H, Hs béo); 3,15-2,95 ( dd, 2H, Hs béo, CH
tetrahydroisoquinolin); 2,4-1,9 (m, 6H, Hs béo, H 3,3-diflo-1-piperidin)
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IR: v: NH' /NH,": giita 300 va 2500 cm™ ; v: C-F: 1204 cm’!

San phdm diéu ché 6'; (3S)-3-[2-(3-Metoxyazetidin-1-yl)etyl]-1,2,3,4-

tetrahydroisoquinolin hydroclorua

Quy trinh nhu d6i v6i san phim didu ché 27, thay thé morpholin sir dung trong

budc A bing 3-metoxyazetidin.

"HNMR: § (400 MHz; dmso-d6; 300K): 11,3 (m, 1H, NH"); 10,00 (m, 2H, NH,"); 7,20
(m, 4H, Hs thom, tetrahydroisoquinolin); 4,4 (m, 1H, H béo, 3-metoxy azetidine); 4,30
(s, 2H, Hs béo, tetrahydroisoquinolin); 4,2 -3,45 (m, 4H , 3-metoxyazetidine); 4,2 -3,6
(m, 3H, Hs béo); 3,1 va 2,95 (dd, 2H, Hs béo); 3,25 (s, 3H, OCH;)

Sén phdm diéu ché 7": (3 S)-3-Metyl-1,2,3,4-tetrahydroisoquinolin hydroclorua

Quy trinh nhu d6i v6i san pham didu ché 1°, thay thé [(3S)-1,2,3,4-
tetrahydroisoquinolin-3-yl]metanol st dung trong budc A bang [(BR)-1,2,3,4-tetrahydro-

isoquinolin-3-yl]metanol.

Sén pham diu ché 1": N-(4- {[tert-Butyl(dimetyl)silyl]Joxy} phenyl)-1-metyl-1H-pyrazol-

4-amin
Bude A: 4-{[tert-Butyl(dimetyl)silylJoxy} anilin

Hop chat c6 tén trén tiéu d& thu duoc bit diu tir 4-aminophenol trong THF trong
imidazol va tert-butyl(dimetyl)silyl clorua theo phwong thirc dwge mé ta trong tai li€u (S.

Knaggs et al, Organic & Biomolecular Chemistry, 3(21), 4002-4010; 2005).

'H NMR: 8 (400 MHz; dmso-d6; 300K): 6,45-6,55 (dd, 4H, Hs thom); 4,60 (m, 2H,
NH,-Ph); 0,90 (s, 9H, Si (CH,),CH(CH),); 0,10 (s, 6H, Si (CH,),CH(CHs),)

IR: v:-NH,": 3300-3400 cm™*
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Budc B: N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-1-metyl-pyrazol-4-amin

Dung dich chira 30,8g (0,137 mol) cua hop chit cia buéc A trong 525mlL toluen
khan dugc bd sung lan luot 29,8g natri fert-butylat (0,310 mol), 4,55g Pd,(dba); (ciing
lién quan dén tris(dibenzylideneaxeton)dipalladium(0)) (4,96mMol), 4,81g 2-di-tert-
butylphosphino-2',4',6'-tri-isopropyl-1,1'-biphenyl (9.91mMol) va 12,8ml 4-bromo-1-
metyl-1H-pyrazol (0.124 mol). Hon hop dugc khit khi duéi argon trong 30 phut va sau
d6 dem hdi luu trong 3 gio. N6 dugc dem lam lanh. Hon hop phan tng dugc co can dén
kho va sau d6 sau d6 dem hép thu trong diclometan, loc qua xelit va sau d6 lai dem c6
can dén kho. Phan con lai sau d6 duoc tinh ché boi sic ky qua silica gel (gradient

CH,Cl,/AcOEt) dé thu dugce san phim mong mubn dudi dang chét rén.

'HNMR: & (400 MHz; dmso-d6; 300K): 7,55 (s, 1H, pyrazol); 7,23 (s, 1H, pyrazol); 7,18
(broad s, 1H, NH,-Ph); 6,64 (m, 4H, Hs thom); 3,77 (s, 3H, CHj;-pyrazol); 0,90 (s, 9H, Si
(CH,),CH(CHs),); 0,12 (s, 6H, Si (CH,),CH(CHs),)

IR: v-NH": 3275 ecm™; v Ar va C=N: 1577 va 1502 em™'; v -Si-C-: 1236 cm’’; v -8i-O-:
898 cm™'; v -Si-C-: 828, 774 cm’!

San pham diéu ché 2": N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)-1-metyl-1H-indol-5-

amin

Quy trinh giéng nhu San phdm diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol
st dung trong budc B bing 5-bromo-1-metyl-1H-indol.

San pham diéu ché 3": N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)-1-[2-(morpholin-4-
yl)etyl]-1H-indol-5-amin

Bude A: 5-Bromo-1-[2-(morpholin-4-yl)etyl]-1H-indol

Huyén phu chira NaH (4,5g; 112mMol) trong THF khan (300mL) dit & nhiét do
0°C duoc bd sung, theo ting phén, 5-bromo-1H-indol (10,4g; 51mMol). Sau khi khuéy
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trong 20 phut tai 0°C, 4-(2-cloetyl)morpholin hydroclorua (10,4g; 56mMol) duoc bd sung
theo timg phan qua 1 gid. Sau khi khudy qua dém & nhiét d6 méi trudng, hdn hop phan
ing dugc ddt & nhiét do 80°C trong 5 gid. Sau d6 né dwoc db 1én hdn hop natri
bicacbonat 16ng va diclometan. Pha 16ng dwgc chiét véi diclometan. Pha hitu co dugc
1am kho MgSOy, va ¢b can dén kho, va phan con lai duge tinh ché qua silica gel (gradient

CH,Cl,/MeOH) d thu dugc san phim mong muén & dang dau.

'HNMR: 8 (400 MHz; CDCI3; 300K): 7,75 (d, 1H); 7,30 (dd, 1H); 7,20 (d, 1H); 7,15 (d,
1H); 6.40 (d, 1H); 4,20 (t, 2H); 3,70 (m, 4H); 2,75 (t, 2H); 2,45 (m, 4H)

Budce B: 5-Bromo-1-[2-(morpholin-4-yl)etyl]-1H-indol

Quy trinh nhu véi san phim didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bang hop chét thu duoc trong budc A.

'HNMR: § (400 MHz; dmso-d6; 300K): 7,35 (d, 1H); 7,15 (s, 1H); 6,85 (d, 3H); 6,70 (d,
2H); 7,30 (d, 1H); 6,25 (d, 1H), 4,20 (t, 2H); 3,55 (m, 4H); 2,65 (t, 2H); 2,45 (m, 4H);
1,45 (s, 9H), 0,15 (s, 6H)

San pham diéu ché 4": N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)-1-[2-(morpholin-4-
yletyl]-2,3-dihydro-1H-indol-5-amin

Quy trinh nhu v6i san phdm diéu ché 2", thay thé 5-bromoindol trong budc A bang
5-bromo-2,3-dihydro-1H-indol.

San phim diéu ché 5": N-(4-{[tert-Butyl(dimetyl)silyljoxy  phenyl)-4-floanilin

Quy trinh nhu véi san phdm didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol sit

dung trong buéc B bang 1-bromo-4-flobenzen.
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San pham diéu ché 6": N-(4- {[tert-Butyl(dimetyl)silylJoxy} phenyl)-3-flo-4-metylanilin

Quy trinh nhu véi san phdm didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st

dung trong bude B bang 4-bromo-2-flo-1-metylbenzen.

San pham diéu ché 7": N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)-1-metyl-1H-indazol-

5-amin

Quy trinh nhu véi san phdm didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong buéc B bang 5-bromo-1-metyl-1H-indazol.

San phim diéu ché 8": 4-{[tert-Butyl(dimetyl)silyl]oxy }-N-phenylanilin

Dung dich chita 12g 4-anilinophenol (64,7mMol) trong 200mL axetonitril duoge bd
sung, & nhi€¢t d6 moéi truong, 6,7g imidazol (97,05mMol) va 11,7g tert-butyl-
(clo)dimetylsilane (77,64mMol). Hon hop dwoc khudy tai 70°C trong 4 gid. Hon hop
phén tmg sau d6 dugce db vao nudce va chiét véi ete. Pha hitu co duoc lam khé qua magié
sulphat, sau d6 loc va cho bay hoi dén kho. San phém tho thu dugc theo @6 duogc tinh ché
boi sic ky qua silica gel (gradient dau ete/diclometan). San phidm c6 tén trén tidu d thu

dugce & dang bot.

'H NMR: § (400 MHz; dmso-d6; 300K): 7,84 (s, 1H NH); 7.17 (t, 2H anilin); 6,98 (d, 2H
phenoxy); 6,94 (d, 2H anilin); 6,76 (d, 2H phenoxy); 6,72 (t, 1H anilin); 0,95 (s, 9H fert-
butyl); 0,15 (s, 6H dimetyl)

IR: v: >NH: 3403 cm™; >Ar: 1597 cm'!
San phdm diéu ché 9" 4-Benzyloxy-N-phenyl-anilin

Dung dich chtra 4-hydroxy-N-phenyl-anilin (30g; 162mMol) trong axetonitril
(400mL) dugc bd sung 58g Cs,CO; (178mMol) va khudy trong 15 phut & nhiét d6 moi

truong. Benzyl bromua (22,5mL; 178mMol) dugce bd sung timg giot va sau d6 hdn hop

-46-



23536

phan tng dugc dem hdi lwu trong 4 gio. Sau khi loc va rira v6i axetonitril, chét sau loc
duge b can va tinh ché béi sic ky qua silica gel (gradient dau ete/AcOELt). San phim trén

tiéu d& sau dé thu duoc duédi dang mot chit rin khoéng mau.

San pham diéu ché 10": N-(4- {[tert-Butyl(dimetyl)silyl]oxy} phenyl)-3-flo-4-[2-
(morpholin-4-yl)ethoxy]anilin

Quy trinh nhu véi san phim didu ché 3", thay thé 5-bromo-1H-indol sir dung trong

budc A bang 4-bromo-2-flophenol.

'H NMR: 3 (400 MHz; dmso-d6; 300K): 7,75 (d, 1H); 7 (dd, 1H); 6,9 (d, 2H); 6,75 (m,
3H); 6,7 (ddd, 1H); 4,05 (t, 2H); 3,6 (t, 4H); 2,65 (t, 2H); 2,45 (t, 4H); 0,95 (s, 9H); 0,2
(s, 6H)

San pham diéu ché 11": N-(4- {[tert-Butyl(dimetyl)silyl]oxy} phenyl)pyridin-4-amin

Quy trinh nhu v6i san phdm didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bing 4-bromopyridin.

IR: v -NH-: 3200 va 2500 cm™'; v -Si-O-: 902 cm’'; v -Si-C-: 820 cm’!

San pham didu ché 12": 3-[(4- {[tert-Butyl(dimetyl)silyl]oxy} phenyl)amino]benzonitril

Quy trinh nhu vé6i san pham didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st

dung trong buéc B bing 1-bromo-3-flobenzen.
San pham didu ché 14": N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)-3,4-difloanilin

Quy trinh nhu véi san phim diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol sit

dung trong buéc B bang 4-bromo-1,2-diflobenzen.
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San phdm diéu ché 15" 4-{[tert-Butyl(dimetyl)silylJoxy}-N- {4-[(3,3-diflopiperidin-1-
yDmetyl]phenyl}anilin

Budce A: 1-(4-Bromobenzyl)-3,3-diflopiperidin

Dung dich chira 4-bromobenzandehit (500mg; 2,7mMol) trong 12mL diclometan
duge bd sung, theo trinh tw, 3,3-diflopiperidin hydroclorua (470mg; 3mMol), natri
triacetoxyborohydrit (860mg; 4mMol) va axit axetic (0,17mL; 3mMol). Sau khi khudy
trong 1 gi¢ & nhi¢t d0 moi trudng, hdn hop phan tng dugc db qua hdn hop natri
bicacbonat 1éng va diclometan. Pha léng duogc chiét véi diclometan. Pha hitu co duogc
lam khé qua MgSOy, c6 can dén khé va phan con lai duoc tinh ché boi séc ky qua silica

gel (gradient CH,Cl,/MeOH) dé thu dugc san phdm mong muén & dang dau.

'H NMR: § (400 MHz; dmso-d6; 300K): 7,55 (dd, 2H); 7,25 (dd, 2H); 3,55 (s, 2H); 2.7
(t, 2H); 2,35 (t, 2H); 1,85 (m, 2H); 1,65 (m, 2H)

Budc B: 4-{[tert-Butyl(dimetyl)silyl]oxy } -N-{4-[(3,3-diflopiperidin-1 -yDmetyl]-
phenyl}anilin

Quy trinh nhu véi san pham diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong buée B bang 1-[(4-bromophenyl)metyl]-3,3-diflo-piperidin.

San pham diéu ché 16": N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)quinolin-6-amin

Quy trinh nhu véi san phim didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol sir

dung trong budc B bang 6-bromo-quinolin.

IR: v -NH-: 3300 cm!
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San pham diéu ché 17": N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)-2-metylpyridin-4-

amin

Quy trinh nhu v6i san pham diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong buéc B bang 4-bromo-2-metyl-pyridin.

IR: v -NH-: 3200 va 3100 ¢cm!

San phim diéu ché 18": N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)-1-metyl-1H-
pyrolo[2,3-b]pyridin-5-amin

Quy trinh nhu véi san pham diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol sit
dung trong buéc B bing 5-bromo-1-metyl-1H-pyrolo[2,3-b]pyridin (thu dugc theo
phuong thirc tir tai liéu Heterocycles, 60(4), 865, 2003).

IR: v:-NH-: 3278 cm™’; v: nira thom -C=C-: 1605 cm’*
San pham diéu ché 19": N-(4-{[tert-Butyl(dimetyl)silyl]Joxy} phenyl)pyridin-3-amin

Quy trinh nhu v6i san pham didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong buéc B bang 3-bromo-pyridin.

Sén pham diéu ché 20": 4-{ [tert-Butyl(dimetyl)silyl]oxy}-N-{4-[(3,3-diflopiperidin-1-
yDetyl]phenyl}anilin

Budce A: 2-(4-Bromophenyl)-1-(3,3-diflopiperidin-1-yl)ethanon

Dung dich chura axit 4-bromophenylaxetic (4g; 18,6mMol) va 3,3-diflopiperidin
hydroclorua (2,5g; 20,4mMol) trong diclometan (190mL) dugc bd sung EDC (3,8g;
22,3mMol), HOBt (3g; 22,3mMol) va trietylamin (1,3mL; 593mMol). Hon hgp phan tng
dwgc khudy trong 17 gio & nhiét do méi truong va sau d6 duge dd qua hdn hop natri
bicacbonat 1ong va etyl axetat. Pha lodng dugc chiét véi etyl axetat. Pha hitu co duoc rira

v6i 0,IN axit hydrochloric, voi nudc va véi nude mudi trude khi duge 1lam khod qua
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MgSO, va cb can dén kho. Phan con lai dwgc tinh ché béi sic ky qua silica gel (gradient

dau ete/ etyl axetat) dé thu dugce san phdm mong mudn dusi dang chét ran.

'H NMR: § (400 MHz; dmso-d6; 300K): 7,5 (d, 2H); 7,2 (d, 2H); 3,8 (t, 2H); 3,7 (s, 3H);
3,5 (t, 2H); 2 (m, 2H); 1,6 (m, 2H)

Budc B: 1-[2-(4-Bromophenyl)etyl]-3,3-diflopiperidin

Dung dich chira hop chét cua budc A (4,6g; 14,5mMol) trong THF khan (145mL)
dugc bd sung 1M dung dich borane dimetyl sulphit trong THF (14,5mlL; 14,5mMol).
Hdn hop phan Gng dugc gia nhi¢t & 80°C trong 3 gid va sau @6 dung mdi duge cho bay
hoi dudi ap suat gidgm. Phan cén lai dugc xir I véi metanol (50mL) va sau d6 véi SN
HCI (5,8mL). Sau khi khudy qua dém & nhiét d6 moi tredng va cho héi luu trong 3 gio,
pH ciia hdn hop phan tmg duge didu chinh t6i 8 voi dung dich natri bicacbonat bdo hoa;
pha lodng dugc chiét v6i diclometan. Pha hiru co dugc lam kho qua MgSO4 va ¢6 can
dén kho, va ph?ln con lai dugce tinh ché boi séc ky qua silica gel (gradient CH,Cl,/MeOH)

dé thu dwoc san phim mong muon & dang dau.

'H NMR: § (400 MHz; dmso-d6; 300K): 7,45 (d, 2H); 7,20 (d, 2H); 2,71 (m, 2H); 2,69
(t, 2H); 2,58 (dd, 2H); 2,45 (dd, 2H); 1,86 (m, 2H); 1,63 (m, 2H)

Budc C: 4-{[tert-Butyl(dimetyl)silyl]oxy } -N-{4-[(3,3-diflopiperidin-1 -yDetyl]-
phenyl}aniline

Quy trinh nhu v6i san phim diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol sir
dung trong budc B bang hop chét cia buéc B.

'H NMR: 8 (400 MHz; dmso-d6; 300K): 7,7 (s, 1H); 7,45 (d, 2H); 7,39 (¢, 2H); 7,31 (t,
1H); 7,0 (m, 4H); 6,9 (d, 2H); 6,81 (d, 2H); 5,05 (s, 2H); 2,7 (t, 2H); 2,6 (¢, 2H); 2,5 (&,
2H); 2,45 (t, 2H); 1,89 (m, 2H); 1,68 (m, 2H)
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San pham didu ché 21"; 4-{[tert-Butyl(dimetyl)silylJoxy} -N-{4-[2-(3,3-diflopyrrolidin-1-
yletyl]phenyl}anilin

Quy trinh nhu vé6i san phdm diéu ché 19", thay thé 3,3-diflopiperidin hydroclorua
trong bude A bing 3,3-diflopyrolidin hydroclorua.

"HNMR: 8 (400 MHz; dmso-d6; 300K): 7,7 (s, 1H); 7,45 (d, 2H); 7,35 (t, 2H); 7,34 (t,
1H); 7,05-6,85 (m, 8H); 5,05 (s, 2H); 2,9 (t, 2H); 2,75-2,25 (m, 8H)

San phdm diéu ché 22" N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)-2,6-dimetylpyridin-

4-amin

Quy trinh nhw vé6i san phdm diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bing 4-bromo-2,6-dimetylpyridin.

IR: v: -NH-: 3300 va 2700 cm™; v:-Si-O-: 900 cm’; v: -Si-C-: 823 cm’!

San pham diéu ché 23" N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)-1-[2-(morpholin-4-
yletyl]-1H-pyrazol-4-amin

Quy trinh nhu véi san phim didu ché 2", thay thé 5-bromoindol st dung trong
budc A biang 4-bromo-1H-pyrazol.

'H NMR: 8 (400 MHz; dmso-d6; 300K): 7,61 (s, 1H); 7,25 (s, 1H); 7,18 (s, 1H); 6,65 (m,
4H); 4,15 (t, 2H); 3,55 (t, 4H); 2,7 (¢, 2H); 2,4 (t, 4H); 0,95 (s, 9H); 0,15 (s, 6h)

San pham diéu ché 24" N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)-3-flopyridin-4-amin

Quy trinh nhu véi san pham diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong buéc B bing 4-bromo-3-flo-pyridin.

IR: v -NH-: 3200 va 3000 cm™; v -Si-O-: 900 cm’"; v -Si-C-: 820 cm”!

-51-



23536

San pham diéu ché 25" N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)imidazo[1,2-a]-

pyridin-7-amin

Quy trinh nhu v6i san phim diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol sir
dung trong budc B bing 7-bromoimidazo[1,2-a]pyridin (dwgc didu ché bt diu tr 4-

bromopyridin-2-amin theo phuong thirc trong tai liéu: WO 2008124323 A1l).

IR: v -NH-: 3300-3000 cm'l; v -C=N-: 1652 cm'l; v -C=C-: 1610 cm™; v -Si-C-: 1236
cm™; v -Si-O-: 898 cm™; v -Si-C-: 828, 774 cm’!

San phdm didu ché 26" N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)-2-metyl-

imidazo[1,2-a]pyridin-7-amin

Quy trinh nhw v6i san pham diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol sir
dung trong budc B bing -bromo-2-metyl-imidazo[1,2-a]pyridin (dwgc didu ché bit dau tir
4-bromopyridin-2-amin theo phuong thitc trong tai lidu: A. J. Helliot et al J. Heterocyclic
Chemistry 19, 1437, 1982).

IR: v -NH-: 3300-3000 cm™; v -C=N-: 1652 cm’'; v -C=C-: 1610 cm’; v -Si-C-: 1236
em™; v -Si-O-: 898 cm™; v -Si-C-: 828, 774 cm’!

San pham diéu ché 27" N-(4-{[tert-Butyl(dimetyl)silyl]Joxy} phenyl)-6-metylpyridin-

3-amin

Quy trinh nhu v6i san phim diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong buéc B bing 3-bromo-6-metyl-pyridin.

IR: v -NH-: 3251 em™; v ntra thom -C=C-: 1605 cm’’
San phdm diu ché 28": N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)-5-flopyridin-3-amin

Quy trinh nhw v6i sén phim diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bang 3-bromo-5-flo-pyridin.
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IR: v -NH-: 3400-3000 cm™'; v -C-F-: 1245 cm

San phdm diéu ché 29": N-(4- {[tert-Butyl(dimetyl)silyl]oxy } phenyl)-2-metoxypyridin-4-

amin

Quy trinh nhu véi san pham diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong bude B bing 4-bromo-2-metoxy-pyridin.

IR: v -NH-: 3200 va 3000 cm'l; v nira thom -C=C-: 1618, 1601 cm™

San phdm diéu ché 30": N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)-2-(propan-2-
yl)pyridin-4-amin

Quy trinh nhu v&i san pham diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bang 4-bromo-2-(propan-2-yl)pyridin.

IR: v -NH-: 3300 va 3100 cm™

San phdm didu ché 31" N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)pyrazolo[1,5-a]-

pyrimidin-6-amin

Quy trinh nhu v6i san pham diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bang 6-bromopyrazolo[1,5-a]pyrimidin.

IR: v -NH-: 3272 cm™'; v -C=N-: 1634 ¢cm™'; v -C=C-: 1616 cm’'

San phdm diéu ché 32": N-(4- {[tert-Butyl(dimetyl)silylJoxy} phenyl)-3,3a-
dihydro[1,2,4]triazolo[1,5-a]pyrimidin-6-amin

Quy trinh nhu v&i san phdm didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bing 6-bromo-3,3a-dihydro[1,2,4]triazolo[1,5-a]pyrimidin chuin bi
theo nhr tai liéu (WO 2011015343) bit dau tr 4H-1,2,4-triazol-3-amin va 2-

bromopropandial.
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IR: v -NH-: 3244 ¢cm’!

San phdm diéu ché 33": N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)pyridin-4-amin 1-

oxit

Quy trinh nhu v6i san phdm diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bang 4-bromopyridin 1-oxit chuén bi theo tai lidu (WO 2009117269)
bét dau tir 4-bromopyridin.

IR: v -NH-: 3246 cm™; v nira thom -C=C-: 1618 cm’
Khéi phé:

Cong thirc thuc nghi€ém: C,7H,4N,0,Si

[M]". theo thuc nghiém m/z: 316

[M-O]". theo thyc nghiém m/z: 300

[M-C4Ho]". theo thuc nghiém m/z: 259

San phdm didu ché 34" N-[4-[tert-Butyl(dimetyl)silyl]Joxyphenyl]-1-metyl-pyridin-1-

ium-4-amin clorua

Quy trinh nhur v6i san phdm didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol sir
dung trong budc B bing 4-bromo-1-metyl-pyridin-1-ium clorua chuin bi theo tai liéu bét

dau tir 4-bromopyridin.

San phim diéu ché 35": N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-1-metyl-pyrazolo[3,4-
b]pyridin-5-amin

Quy trinh nhu véi san phim diéu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bang 5-bromo-1-metyl-pyrazolo[3,4-b]pyridin dugc diéu ché theo tai
liéu (WO 2006052568).
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"H NMR (400 MHz, dmso-d6) 5 ppm: 8,33 (d, 1 H), 7,94 (bs, 1 H), 7,92 (s, 1 H), 7,71 (d,
1 H), 6,95 (d, 2 H), 6,76 (d, 2 H), 4,01 (s, 3 H), 0,95 (s, 9 H), 0,17 (s, 6 H)

IR (ATR) cm™: 3290 v >0H; 1503 v Ar; 1249 v -Si-CHj;

San phdm diéu ché 36" N-[4-[tert-Butyl(dimetyl)silyl]oxyphenyl]-3-metyl-pyrazolo[1,5-

a]pyrimidin-6-amin

Quy trinh nhu véi san phdm didu ché 1", thay thé 4-bromo-1-metyl-1H-pyrazol st
dung trong budc B bing 6-bromo-3-metyl-pyrazolo[1,5-a]pyrimidin dwgc diéu ché theo

tai liéu (WO 2011015343 va W0O2011049917).

"H NMR (400 MHz, dmso-d6) 8 ppm: 8,49 (d, 1 H), 8,4 (d, 1 H), 7,98 (m, 1 H), 7,87 (s, 1
H), 7 (d, 2 H), 6,81 (d, 2 H), 2,29 (s, 3 H), 0,98 (s, 9 H), 0,2 (s, 6 H)

IR (ATR) cm™: 3257 v >NH

Céac amin NHR3R, trong d6 R; va Ry, doc 14p vdi nhau, 13 nhom aryl hoic
heteroaryl thu dwgc theo quy trinh mé ta trong tai liéu (Surry D.S. et al., Chemical
Science, 2011, 2, 27-50, Charles M.D. et al., Organic Letters, 2005, 7, 3965-3968). Phan
g béo vé nhém chirc hydroxy cua 4-anilinophenol duge mb ta trong san pham didu ché
8" c6 thé duge ap dung cho cic amin bac hai khac nhau (nhu dwoc dinh nghia trén day)
¢6 mdt hodc nhiéu nhém chirc hydroxy, khi ching c6 sin trong thwong mai. Ngoai ra, cic
amin bac hai c6 it nhat nhom thé hydroxy c6 thé duoc tong hop truc tiép trong mot dang
duoc bao vé, vi du bt ddu tir chdt ma nhém chirc hydroxy dugc bao vé trude do. Trong

cac nhém bao v¢, -butyl(dimetyl)silyloxy va benzyloxy duoc dic biét vu tién.

Trong c4c amin NHR3R, c6 nhém thé hydroxy dwoc sir dung dé téng hop cac hop
chit theo sang ché c6 thé dé cap dén: 4-(4-toluidino)phenol, 4-(4-cloanilino)phenol, 4-(3-
flo-4-metylanilino)phenol, 4-[4-(triflometoxy)anilino]phenol, 4-[4-
hydroxyanilino]phenol,  {4-[(1-metyl-1H-indol-6-yl)amino]phenyl} metanol,  4-(2,3-
dihydro-1H-indol-6-ylamino)phenol, 4-[(1-metyl-2,3-dihydro-1H-indol-6-
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yDamino]phenol,  4-[(1-metyl-1 H-indol-6-yl)amino]phenol,  4-[(1-metyl-1H-indol-6-
yDamino]xyclohexanol, 4-[(1-metyl-1,2,3 ,4-tetrahydro-6-quinolinyl)amino]phenol, 4-[(4-
metyl-3,4-dihydro-2H-1 »4-benzoxazin-7-yl)amino]phenol, 4-[4-(dietylamino)anilino]-
phenol, 4-(2,3-dihydro-1H-inden-5-ylamino)phenol, 4-[(1-metyl-1H-indazol-5-
yl)amino]phenol, 4-[(1'-metyl-1'2'-dihydrospiro[xyclopropan-1,3'-indol]-5'-
yl)amino]phenol, 4-[(1,3,3-trimetyl-2,3-dihydro-1H-indol-5-yl)amino]phenol, 4-[4-
metoxy-3-(triflometyl)anilino]phenol, 4-[4-(metylsulphanyl)-3-
(triflometyl)anilino]phenol, 2-flo-4-[(1-metyl-1 H-indol-5-yl)amino]phenol, 4-[(1-etyl-
1H-indol-5-yl)amino]phenol, 4-[(1-etyl-2,3-dihydro-1 H-indol-5-yl)amino]phenol, 4-[(1-
isopropyl-2,3-dihydro-1H-indol-5-yl)amino]phenol, 4-(butylamino)phenol, 3-[(1-metyl-
1H-indol-5-yl)amino]-1-propanol, 4-[(1-metyl-1H-indol-5 -yl)amino]-1-butanol, 4-[(3-
flo-4-metylphenyl)amino]phenol, 4-[(3-clo-4-metylphenyl)amino]phenol, 4-[(4-
flophenyl)amino]phenol, 4-[( 1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)amino]phenol, 4-[(4-
flophenyl)amino]phenol, 4-[(2-flophenyl)amino]phenol, 4-[(3-flophenyl)amino]phenol,
4-[(2,4-diflophenyl)amino]phenol, ~ 4-[(3,4-diflophenyl)amino]phenol, 3-[(4-hydroxy-
phenyl)amino]benzonitril,  4-[(3-metoxyphenyl)amino]phenol, 4-[(3,5-diflophenyl)-
amino]phenol, 4-[(3-metylphenyl)amino]phenol, 4-[(4-hydroxyphenyl)amino]benzonitril,
4-[(3-clophenyl)amino]phenol, 4-(pyrimidin-2-ylamino)phenol, 4-[(xyclobutyl-
metyl)amino]phenol, 2-[(4-hydroxyphenyl)amino]benzonitril, 4-{[(1 -metyl-1H-pyrazol-
4-yl)metyl]amino } phenol, 4-[(xyclopropylmetyl)amino]phenol, 4-{[(1-metyl-1H-
pyrazol-3-yl)metylJamino} phenol, 4-(but-2-yn-1-ylamino)phenol, 4-(pyrazin-2-ylamino)-
phenol, 4-(pyridin-2-ylamino)phenol, 4-(pyridazin-3-ylamino)phenol, 4-(pyrimidin-5-yl-
amino)phenol,  4-(pyridin-3-ylamino)phenol, 4-[(3,5-diflo-4-metoxyphenyl)amino]-
phenol,  4-(pyridin-4-ylamino)phenol, 4-[(3-flo-4-metoxyphenyl)amino]phenol,  2-
(phenylamino)pyrimidin-5-ol, 5 -[(4-hydroxyphenyl)amino]-2-metoxybenzonitril, 4-{[3-
(triflometyl)phenyl]amino} phenol, 4-(metylamino)phenol, 4-(etylamino)phenol va 4-
(propan-2-ylamino)phenol.
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Nhoém chirc hydroxy cta cic amin bac hai dwoc 1iét ké trén day duoc bao vé trude
d6 boi nhom bao vé thich hop dé lién hop bét ky véi din xudt axit coa hop chit ¢ cong
thirc (VII) nhur duge dinh nghia trong quy trinh chung truéce do.

Vi du thue hién sang ché

Vi du 1. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(1-metyl-1H-indol-5-y1)-5,6,7,8-tetrahydro-

indolizin-1-carboxamit

Budce A: Metyl 3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-5,6,7,8-tetrahydroindolizin-1-carboxylat

Dung dich chtta 2g hop chét ciia san phdm didu ché 1 trong 20mL diclometan
duge bd sung, & nhi€t d6 moi trudng, 5,5mL N,N,N-trietylamin (6,96mMol), hop chét
clia san pham diéu ché 1' (6,96mMol), va sau d6 la 0,94g hydroxybenzotriazol (HOBT)
va 1,34g 1-etyl-3-(3'-dimetylaminopropyl)-carbodiimit (EDC) (6,96mMol). Hén hop
phén ng dwoc khudy & nhiét d6 méi truong qua dém; sau d6 duge d6 1én dung dich
amoni clorua va chiét vdi etyl axetat. Pha hitu co sau d6 dugc lam kho qua magié sulphat,
va sau d6 loc va ¢6 can dén kho. Séan phém thd thu duge sau d6 dugce tinh ché boi sic ky

qua silica gel (gradient heptan/AcOEt) dé thu dugc san phim mong mudn.

'H NMR: & (400 MHz; dmso-d6; 300K): 7,2-6,8 (m, 4H, Hs thom, H
tetrahydroisoquinolin); 7,10 (s, 1H, H thom, benzodioxol); 6,92 (s, 1H, H thom,
benzodioxol); 6,25 (m, 1H, H tetrahydroindolizin); 6,10 (s, 2H, Hs béo, OCH,0); 4,80
(m, 1H, H béo, H tetrahydroisoquinolin); 4,20 (m, 1H, H béo, H tetrahydroisoquinolin);
4,1-3,5 (m, 3H); 3,60 (s, 3H, COOCHj3); 2,90 (m, 2H, Hs béo, H tetrahydroindolizin);
2,45 (m, 2H, Hs béo, H tetrahydroisoquinolin); 1,70 (m, 4H, Hs béo, H
tetrahydroindolizin); 0,80 (m, 3H, Hs béo, CH;-THIQ).
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IR: v: >C=0 1694 cm™ (este lién hop); v: >C=0 1624 cm™ (amit); v: >C-Ar 772-742

-1
cm

Budc B: Liti 3-(6-{ [(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-y1)-5,6,7,8-tetrahydroindolizin-1 -carboxylat

Dung dich chtra 8,26mMol hop chit cia budc A trong 24mL dioxan dugc bd sung
dung dich chira liti hydroxit (675mg, 16,1mMol). Hop chét dugc dat trong 10 vi song tai
140W, 100°C trong 2 gi¢r 30 phit. Hon hop phan tmg dugc loc va cho bay hoi. Chét rén
thu duoc tir 46 dugce 1am khé & nhiét do 40°C trong 10 ¢6 P,0s.

Budce C: N-(4-{ [tert-Butyl(dimetyl)silyl]oxy } phenyl)-3-(6-{ [(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3 -benzodioxol-5-y1)-N-(1-metyl-1H-indol-5-
y1)-5,6,7,8-tetrahydroindolizin-1-carboxamit

Dung dich chira 4,73mMol hop chét cia buéc B trong 47mL diclometan dugc bd
sung, tung giot, 1,2mL oxalyl clorua & nhiét do 0°C. Hon hop phan g dugc khudy &
nhiét 40 moi truong trong 11 gid va sau d6 duge cho bay hoi dong thoi vai 1an véi
diclometan. San pham thu dugc duge huyén phu héa trong 37mL diclometan va sau d6
duge bd sung vao dung dich chtra 7,1mMol hop chét thu duoc trong san phdm didu ché
2" trong 10mL diclometan trong 0,6mL pyridin (7,1mMol). H3n hop duge khudy & nhiét
dd moi truong qua dém. Hon hop phan tmg dugc cd can, tinh ché boi sic ky qua silica

gel (gradient diclometan/metanol) @ thu dugc san phidm mong muén.

Budce D: N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3 -metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-1H-indol-5 -y1)-5,6,7,8-tetrahydroindolizin-

1-carboxamit

Dung dich chira 2,3mMol hop chit thu duoc trong bude C trong 4mL metanol
dugc bd sung 0,646g (11,5mMol) kali hydroxit hoa tan trong 8mL metanol. H3n hgp
dugc khudy & nhiét do moi truong trong 30 phat. Hon hop phan tmg sau d6 dugc pha
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lodng véi diclometan va rira 1an luot véi dung dich HCI 1IN, dung dich NaHCO; béo hoa
va sau d6 1a dung dich NaCl bao hoa cho dén khi dat pH trung hoa. Pha hitu co dugce lam
kh6 qua magié sulphat, loc va c¢6 can. San pham thé thu duoc duge tinh ché qua silica gel
(gradient diclometan/metanol) va sau d6 duge 1am khé lanh @@ thu duge san phdm mong

mudn.

Khdi phd phan giai cao (ESI+):

Cong thire thue nghiém: C4,H33CN4O5
[M+H]", theo tinh toan: 679,2920
[M+H]", theo thyc nghiém: 679,2908

Vi du 2. N-(4-Hydroxyphenyl)-3-(6- {[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]eacbonyl}-1,3-benzodioxol-5-y1)-N-{1-[2-(morpholin-4-yl)etyl]-1 H-indol-5-yl}-

5,6,7,8-tetrahydroindolizin-1-carboxamit hydroclorua

Quy trinh nhy dwge mé ta trong cac budc A dén bude D cia vi du 1 sir dung céc
chét thich hop. Sau budc tinh ché trén silica gel (Bude D), chit rin sau d6 dugc hoa tan
trong diclometan va 2mL HCI IN trong ete dugc bd sung. Toan bd hén hop dugc khudy
trong 1 gio va sau d6 cho bay hoi dén khé. Hydroclorua thu dugc trong hén hop

nuGe/axetonitril cho dén khi hoa tan hoan toan va sau dé dugc dem lam kho lanh.
Vi phén tich nguyén t6: (%, Iy thuyét:theo thuc nghidm)
%C=69.32:68.93; %H=5.94:5.74; %N=8.6:8.51; %Cl-=4.35:4.6

Trr khi dugce dé cap dén, hop chét cia cac vi du sau day dugc tong hop theo quy
trinh st dung trong vi du 1, trong budc A: (i) axit thich hop thu duge theo mét trong cac
san phdm diéu ché tir 1 dén 18 va (ii) hop chét tetrahydroisoquinolin thich hop thu dugce

theo mot trong cc san phim didu ché tir 1' dén 7' va, trong bude C: (iii) amin NHR;R,
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thich hgp (mdt danh sach khong ddy du dugc dé xuét trong san pham diéu ché tir 1" dén
36").

Vi du 3. 6-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-N-(1-metyl-1H-indol-5-y1)-1,2,3,4-tetrahydropyrolo[ 1,2-a]pyrazin-

8-carboxamit hydroclorua

Quy trinh nhu d6i véi vi du 1, thay thé, mot mit, hop chét cta san phim diéu ché
1 sir dung trong bude A véi hop chét cia san phdm didu ché 2 va, mat khac, hop chit cua
san pham diéu ché 1" st dung trong budc C bing N-(4-{[tert-
butyl(dimetyl)silyl]oxy} phenyl)-1-metyl-1H-indol-5-amin, dwgc hiéu ring san phim thu
duoc tir 36 khong trai qua buéc chuyén dbi thanh mudi véi sy ¢6 mit ctia HCI trong ete
nhu duge mo6 ta trong bude D cia vi du 1. Hop chét thu dugc tir @6 duoc loai bao vé
trong 10 duong lugng axit trifloaxetic trong diclometan (10mL/mmol) & nhiét d6 moi
truong qua dém. San phdm duoc tach bing céch ¢6 can hdn hop phan tng dén khd. Cubi

cling, né dugc trai qua bude chuyén déi thanh mudi véi sy c6 mit cia HCI trong ete.
Vi phén tich nguyén t6: (%, 1y thuyét:thuc nghiém)

%C=67,99:65,52; %H=5,28:4,49; %N=9,91:9,24; %C1=10,03:9,95; %Cl-=5,02:5,45
Khéi phd phan giai cao (ESI+):

Cong thire thyce nghiém: C4H;5CINsO;

[M+H]", theo tinh toan: 670,2585

[M+H]", theo thuc nghiém: 670,2587

Vi du 4. 3-[5-Clo-2-(3,4-dihydroisoquinolin-2(1H)-ylcacbonyl)phenyl]-N-(4-
hydroxyphenyl)-N-{1-[2-(morpholin-4-yl)etyl]-1H-indol-5-y1}-5,6,7,8-tetrahydro-

indolizin-1-carboxamit
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Vi phan tich nguyén td: % theo thuc nghiém (Iy thuyét)
%C=70,85(71,65);%H=5,39(5,88);%N=9,11(9,28);%C1=4,48(4,7)

Vidu 5. 3- [5-C10-2—(3,4-dihydroisoquinolin-2(IH)-ylcacbonyl)phenyl] -N-(4-
hydroxyphenyl)-N-{1-[2-(morpholin-4-yl)etyl]-2,3-dihydro-1H-indol-5-y1}-5,6,7,8-

tetrahydroindolizin-1-carboxamit

Buéc A: N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)-3-[5-clo-2-(3,4-dihydroisoquinolin-
2(1H)-ylcacbonyl)phenyl]-N-{1-[2-(morpholin-4-yl)etyl]-2,3-dihydro-1H-indol-5-yl}-

5,6,7,8-tetrahydroindolizin-1-carboxamit

Dung dich chtra 1,3g (1,45mMol) hop chit ciia budc A trong 13mL axit axetic
duoc bd sung, & nhiét d6 mdi trudong, natri xyanoborohydrit (900mg; 15mMol). Sau khi
- khudy trong 2 gid, hdn hop phan tng dugce ¢o can dén kho, va sau d6 pha lodng véi
metanol (8mL) va xu ly véi 1M dung dich kali hydroxit trong metanol (6,3mL;
6,3mMol). Sau 1 gi®y & nhiét 46 méi truong, hdn hop phan ng dugc cd can dén kho, va
sau d6 tinh ché qua sic ky qua silica gel (gradient diclometan/metanol) va sau d6 duoc

1am khé lanh d thu duoc san phdm mong mudn dudi dang bot.
Vi phan tich nguyén t6: % theo thuc nghiém (ly thuyét)
%C=70,74(71,46);%H=5,74(6,13);%N=9(9,26);%C1=4,46(4,69)

Vi du 6. N-(4-Hydroxyphenyl)-2-metyl-6-(7-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-2,3-dihydro-1,4-benzodioxin-6-yl)-N-(1-metyl-1H-indol-5-yI)-
1,2,3,4-tetrahydropyrolo[1,2-a]pyrazin-8-carboxamit hydroclorua

Quy trinh giéng nhu duge mo ta trong vi du 7, trong budc A thay thé hop chét cua

san phim diéu ché 2 bang hop chét cua san phim diéu ché 4.
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Vi phan tich nguyén t5: (%, ly thuyét:theo thuc nghiém)
%C=69,39:69,13; %H=5,69:4,98; %N=9,41:9,37; %Cl-=4,76:4,65

Vidu 7. 6-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl- 1H-indol-5-y1)-1,2,3 4-tetrahydropyrolo[ 1 ,2-

a]pyrazin-8-carboxamit

Budc A: tert-Butyl 8-[(4-{[tert-butyl(dimetyl)silylJoxy } phenyl)(1-metyl-1H-indol-5-y1)-
cacbamoyl]-6-(5-clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } -
phenyl)-3,4-dihydropyrolo[1,2-a]pyrazin-2(1H)-carboxylat

Quy trinh gidng nhu phwong thirc duge md ta trong cac budc A-C cta vidu 1 sir
dung cic hop chit ctia céc san phim didu ché 2 va 1° trong budc A, va hop chét cua san

phim diéu ché 2°* trong buéc C.

Buge B: tert-Butyl 6-(5-clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-8-[(4-hydroxyphenyl)(1-metyl-1H-indol-5-yl)cacbamoyl]-3,4-
dihydropyrolo[1,2-a]pyrazin-2(1H)-carboxylat

Dung dich chtta hgp chét cta budc A (1,1 g; 1,25mMol) trong metanol (6mL)
dugce bd sung 1M dung dich kali hydroxit trong metanol (6,2mL; 6,2mMol). Sau 2 gi¢ &
nhiét d0 moéi truong, metanol duge cho bay hoi trong chan khong va phan con lai dugc
hép thu trong hdn hop chira diclometan va dung dich natri bicacbonat bdo hoa. Pha hitu
co héa hop dwoc lam kho qua MgSO, va duge ¢d can dén kho. Phin con lai thu duogc
dugc dem tinh ché béi sic ky qua silica gel (gradient CH,Cl,/MeOH) d thu dwogc san

pham mong muon dudi dang chat ran.

IR : v: NH: 3450 cm’'; v: CO: 1745-1620 cm™
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Buéc C: tert-Butyl 6-(5-clo-2-{ [(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-8-[ {4- [(2,2-dimetylpropanoyl)oxy]phenyl} (1-metyl-1H-indol-5-
yl)cacbamoyl]-3,4-dihydropyrolo[ 1,2-a]pyrazin-2(1 H)-carboxylat

Dung dich chtta hgp chit cia buéc B (0,7g; 0,93mMol) trong diclometan (7mL)
duoc bd sung, ¢ nhiét d0 moéi trudng, trietylamin (0,2mL; 1,39mMol) va sau do la
pivaloyl clorua (0,11mL; 0,93mMol). Sau khi khudy trong 2 gi¢ ¢ nhiét 4§ moi truong,
hén hop phan tmg duogc rira véi nude va nude mudi, 1am khé qua MgSO, va ¢o can dén

khd. Phan con lai thu dugc dugc sir dung trong budc tiép theo ma khéng dugc phan tich.

Budge D: 2,2-Dimetyl 4-[{[6-(5-clo-2-{[(3R)-3-metyl-3 ,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1,2,3,4-tetrahydropyrolo[ 1 ,2-a]pyrazin-8-yl]cacbonyl}(1-metyl-1H-
indol-5-yl)amino]phenyl propanoat

Dung dich chtra hop chit cta buéc trudce (0,82g; 0,93mMol) trong diclometan
(9mL) duge bd sung, tai 0°C, axit trifloaxetic (0,7mL; 13,9mMol) timg giot. Sau khi
khudy trong 15 gio & nhiét do mai trudng, dung dich natri bicacbonat bdo hoa dugc bd
sung tir tir vao hdn hop phan tmg va sau d6 cac pha dugc tach ra. Pha lodng dugc chiét
v6i diclometan. Pha hitu co héa hop duge 1am khé qua MgSO, va co can dén kho. Phén
con lai thu dugc duoc tinh ché bdi séc ky qua silica gel (gradient CH,Cl,/MeOH) dé thu

dugc san phdm mong mudn duéi dang chét ran.
LC/MS: m/z = [M+H]"= 754,30

Budc E: 2,2-Dimetyl 4-[{[6-(5-clo-2-{[(3R)-3-metyl-3 ,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-2-metyl-1,2,3,4-tetrahydropyrolo[ 1 ,2-a]pyrazin-8-yl]cacbonyl}(1-
metyl-1H-indol-5-yl)amino]phenyl propanoat

Dung dich chtta hop chéit cia bude trude (0,41g; 0,54mMol) trong diclometan
(2mL) dugc bd sung, & nhiét o modi truong, formandehit formandehit (48uL; 1,74mMol)
va sau d 1 natri triaxetoxyborohydrit (161mg; 0,76mMol). Sau khi khudy trong 2 gid &

nhiét @6 moi tredng, hdn hop phan tng duge pha lodng véi diclometna va sau d6 rira véi
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dung dich natri bicacbonat bdo hoa. Pha hiru co duge 1am khé qua MgSO, va ¢b can dén
khd. Phan con lai thu dugc dugc tinh ché béi séc ky qua silica gel (gradient

CH,Cl/MeOH). San phAm mong mudn thu duge & dang ran.
LC/MS: m/z = [M+H]"= 768,32

Buge F: 6-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-indol-5-y1)-1,2,3,4-tetrahydropyrolo[1,2-

a]pyrazin-8-carboxamit

Dung dich chira hop chét ctia bude trude (0,25 g; 0,32mMol) trong dioxan (1mL) dugc bd
sung dung dich liti hydroxit (27mg; 0,65mMol) trong nude (1mL). Sau khi khudy trong 5
gi0 & nhiét d0 mdi trudng, hdn hop phan img duoc cb can va pha lodng v6i dung dich

natri bicacbonat. Pha nudc duge chiét véi CH,Cl,. Pha hitu co dugc lam kho qua MgSO,
va c¢b can dén kho. Phén con lai thu duge dugc tinh ché boi sic ky qua silica gel (gradient

CH,Cly/MeOH). San pham mong muén thu dugc & dang rén.
Vi phan tich nguyén t6: (%, 1y thuyét:thyc nghiém)
%C=71,97:71,51; %H=5,6:5,25; %N=10,24:10,12

Vi du 8. 3-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-N-{1-[2-(morpholin-4-yl)etyl]-1H-indol-5-yl }indolizin-1-

carboxamit hydroclorua
Vi phan tich nguyén t6: (%, 1y thuyét:thyc nghiém)

%C=69:69,16; %0H=5,41:4,82; %N=8,75:8,69; %Cl-=4,43:4,13
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Vidu 9. 6-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-flophenyl)-N-(4-hydroxyphenyl)-1,2,3,4-tetrahydropyrolo[ 1,2-a]pyrazin-8-

carboxamit hydroclorua

Quy trinh giéng nhu déi véi vi du 1, thay thé, mot mit, hop chét cua san phim
diéu ché 1 su dung trong budc A b.%lng hop chét cua san phém diéu ché 6 va, mat khac,
hop chét cta san phdm didu ché 1" sir dung trong budc C bing hop chit cua san pham
didu ché 5", duge hidu ring san phim thu duoc khong phai trai qua bude chuyén ddi
thinh mubi v&i HCI trong ete nhu duge mé ta trong bude D cua vi du 1. Hop chit thu
duge duge loai bao vé trong 10 dwong lwgng axit trifloaxetic trong diclometan
(10mL/mmol) ¢ nhiét d6 méi trudng qua dém. San pham sau d6 dwoc tach bang cach cb
can hdn hop phan tng dén kho. Cudi cung, n6 duge trai qua bude chuyén déi thanh mubi

v6i HCl trong ete.
Vi phén tich nguyén t6: (%, 1y thuyét:thuc nghiém)
%C=67,83:67,41; %H=5,08:4,61; %N=8,55:8,39; %Cl-=5,41:5,28

Vidu 10. 6-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(3-flo-4-metylphenyl)-N-(4-hydroxyphenyl)-1,2,3,4-tetrahydropyrolo[ 1,2-a]pyrazin-8-

carboxamit hydroclorua

Quy trinh nhu d6i véi vi du 1, thay thé, mot mat, hop chat cia san phém didu ché
1 st dung trong buéc A biang hop chit cia san phdm didu ché 6 va, mat khac, hop chit
clia San phdm diéu ché 1" s dung trong budc C bing hop chit cia san phim didu ché
6", duge hidu ring san phim thu duoc khong phai trai qua bude chuyén d6i thanh mubi
v6i HCI trong ete nhur dugc md ta trong bude D cua vi du 1. Hop chét thu duge dugc loai
bao v¢ trong 10 dwong lugng axit trifloaxetic trong diclometan (10mL/mmol) & nhiét d6
mdi trudng qua dém. San phim sau d6 dwoc tich bing cach c6 can hdn hop phan g dén

kho. Cudi ciing, n6 duogc trai qua bude chuyén d6i thanh mudi véi HCI trong ete.
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Vi phan tich nguyén t4: (%, ly thuyét:thyuc nghiém)
%C=68,21:68,29; %H=5,27:4,91; %N=8,37:8,34; %Cl-=5,3:5,17

Vi du 11. N-(4-Hydroxyphenyl)-6-(6-{[(3R)-3-metyl-3 ,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-1H-indazol-5-yl)-1,2,3,4-
tetrahydropyrolo[1,2-a]pyrazin-8-carboxamit hydroclorua

Quy trinh gidng nhu dbi véi vi du 1, thay thé, mot mat, hop chit ctia san pham
diéu ché 1 st dung trong buéc A bang hop chét cua san pham didu ché 7 va, mit khac,
hop chit ctia san phdm didu ché 1" su dung trong buéc C biang N-(4-{[tert-
butyl(dimetyl)silyl]oxy} phenyl)-1-metyl-1 H-indazol-5-amin, dwgc hidu ring sin phim
thu dugc khong phaéi trdi qua bude chuyén ddi thanh mudi véi HCI trong ete nhu dugc
md ta trong budc D cua vi du 1. Hop chét thu duge duge loai bao vé trong 10 duong
luong axit trifloaxetic trong diclometan (10mL/mmol) & nhiét d6 méi trudng qua dém.
San phém sau d6 duoc tach béng cach ¢6 can hdn hop phéan tng dén kho. Cudi cung, no

dugc trai qua budce chuyén ddi thanh mudi véi HCI trong ete.
Vi phén tich nguyén t6: (%, Iy thuyét:thuc nghiém)
%H=5,2:4,83; %N=11,72:11,64; %Cl1-=4,94:5,34; %C=66,99:66,19

Vi dy 12. 6-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-N-(1-metyl-1H-indazol-5-y1)-1,2,3,4-tetrahydropyrolo[1,2-

a|pyrazin-8-carboxamit hydroclorua

Quy trinh giéng nhu dbi véi vi du 1, thay thé, mot mat, hop chét cua san phim
diéu ché 1 st dung trong buéc A bang hop chit cia san phdm didu ché 7 va, mit khac,
hop chit ciia san phdm didu ché 1" sir dung trong buéc C bing N-(4-{[tert-
butyl(dimetyl)silyl]oxy} phenyl)-1-metyl-1H-indazol-5-amin, dwoc hiéu ring san phim
thu dugc khong phdi trdi qua budc chuyén déi thanh mubi véi HCI trong ete nhu dugc

md ta trong bude D cia vi du 1. Hop chét thu dwoc duge loai bao vé trong 10 duong
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luong axit trifloaxetic trong diclometan (10mL/mmol) & nhiét 46 méi truong qua dém.
San phim sau d6 dugc tach bang cach ¢6 can hdn hop phan tmg dén kho. Cubi cung, n6

dugc trai qua bude chuyén ddi thanh mubi véi HCI trong ete.
Vi phén tich nguyén t: (%, 1y thuyét:theo thuc nghiém)
%C=66,19:65,83; %H=5,13:4,99; %N=11,88:11,85; %Cl-=5,01:5,36

Vidu 13. N-(4-Hydroxyphenyl)-3-(6-{[(3 S)-3-[2-(morpholin-4-yl)etyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5 -yl)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit hydroclorua
Vi phén tich nguyén t6: (%, ly thuyét:thue nghiém)
%C=69,42:69,47; %H=5,96:5,58; %N=7,36:7,36; %Cl-=4,66:4,42

Vi du 14. N-(4-Hydroxyphenyl)-N-(1-metyl-1H-indazol-5 -y1)-3-(6-{[(3S)-3-[2-
(morpholin-4-yl)etyl]-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-

5,0,7,8-tetrahydroindolizin-1-carboxamit hydroclorua
Vi phén tich nguyén té: (%, Ly thuyét:thuc nghi¢m)
%C=67,76:67,81; %H=5,81:5,63; %N=10,31:10,13; %Cl-=4,35:4,22

Vi du 15. 7-Amino-N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-5,6,7, 8-tetrahydroindolizin-1-

carboxamit hydroclorua

Budc A: Metyl 3'-(6-{[(3R)-3-metyl-3 ,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-5',6'-dihydro-8'H-spiro[ 1 ,3-dioxolan-2,7'-indolizin]-1'-carboxylat

Quy trinh nhu véi phuong thirc cua bude A cia vi du 1, thay thé hop chit cua san

pham diéu ché 1 bing hop chét ciia san pham didu ché 8.
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Budge B: Metyl 3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-7-0x0-5,6,7,8-tetrahydroindolizin-1-carboxylat

4,47mMol ctia hop chat cua budc A hoa tan trong 75mL THF dugc khudy trong
37mL HC1 1M dén hdi luu trong 15 git. 100mL nude va 100mL etyl axetat duge bd sung
vao hon hop phan tmg. Puoc bd sung 4g NaHCOj; (4,7mMol) & dang bot cho dén khi dat
pH bazo. Hop chat dugc chiét véi etyl axetat; pha hitu co dugc lam khé qua MgSOy, loc

va ¢0 can dén kho.

Budge C: Metyl 7-hydroxy-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)-5,6,7,8-tetrahydroindolizin- 1 -carboxylat

Dung dich chira 4,47mMol hgp chét thu dwgc trong buée B trong 30mL metanol
duge bd sung, theo timg phan, 558 mg (14,75mMol) natri borohydrit. Hon hop phan tng
dugc khudy trong 1 gitr & nhiét o méi treong. 50mL HC1 1M duoc bd sung va metanol
dugc cho bay hoi. Pha 1éng dugc trung hoa sir dung NaHCO; va sau d6 duge chiét véi
diclometan. Pha hitu co duge rira 1in lwot véi HyO, 1am khé qua MgSO,, loc va ¢b can
dén khé. Chit diu thu duge dugc tinh ché boi sic ky nhanh (gradient diclometan/etanol-

ammoni) d€ thu dugc san pham mong muon.

Buge D: Metyl 3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
1,3-benzodioxol-5-yl)-7-(prop-2-en-1-yloxy)-5,6,7,8-tetrahydroindolizin- 1 -carboxylat

Huyén phu chira 331 mg (8,26mMol) natri hydrit trong 15mL THF khan dugc lam
lanh xudng 0°C dugc bé sung 4,13mMol hop chét thu dwgc trong bude C. Huyén phu sau
phan tmg duogce khudy trong 15 phit tai 0°C, va sau dé trong 15 gi¢ & nhi€t d6 moi
truong. Dung dich sau phan g dugc thity phén véi dung dich NH,C1. Hop chét duge
chiét véi etyl axetat, pha hitu co dugc 1am kho qua MgSOy, loc va c6 can dén kho. Chét
dau thu dwoc dugce tinh ché bai sic ky nhanh (gradient xyclohexan/etyl axetat) dé thu

dugc san pham mong muén.
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Budce E: N-(4-{ [tert-Butyl(dimetyl)silylJoxy} phenyl)-3-(6-{[(3R)-3 -metyl-3,4-dihydro-
isoquinolin-2(1H)-yl]cacbonyl}-1,3 -benzodioxol-5-yl)-N-phenyl-7-(prop-2-en-1 -yloxy)-

5,6,7,8-tetrahydroindolizin-1-carboxamit

Quy trinh nhu duge mo6 ta trong cac bude B va bude C cia vi du 1 sir dung cac

chit thich hop.

Budc F: N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)-7-hydroxy-3-(6-{[(3R)-3-metyl-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5 -yl)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit

Thyc hién phan tng loai bao vé nhém allyl trong 1,3-dimetylpyrimidin-
2,4,6(1H,3H,5H)-trion (con duoc goi la dimetylbarbiturat) va
tetrakis(triphenylphosphin)palladi trong hdn hgp metanol va diclometan.

Budc G: 7-Azido-N-(4-{[tert-butyl(dimetyl)silylJoxy } phenyl)-3-(6- {[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5 -yl)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit

Dung dich chita hgp chit cua buée F (550mg; 0,72mMol) trong metylen clorua
(6mL) dwgc bd sung, & nhiét do moi truong, trietylamin (300uL; 1,8mMol) va mesyl
clorua (0,14mL; 1,8mMol). Sau khi khudy trong 20 phit, hdn hop phan tng duoc ¢d can
dén kho va sau doé phé lodng véi 10mL DMSO. 470 mg NaN; & dang bot (7,2mMol)
dugc bd sung. Hon hop phan tmg dugc dé trong 20 tiéng & nhiét do xung quanh va 20
tiéng tai 50°C. Sau d6 n6 dugce db vao hdn hop diclometan va nuge. Pha hitu co dugce rira
3 1an véi nuée va sau d6 véi nude mudi, 1am khé qua MgSOy, va sau d6 c6 can dén khod

dé thu dwoc san phim mong mudn duge st dung trong buéc tiép theo.

Buée H: 7-Amino-N-(4-hydroxyphenyl)-3-(6-{ [(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-phenyl-5,6,7,8-tetrahydroindolizin-1-

carboxamit hydroclorua
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Dung dich chtra 550 mg hop chit cua budeg (0,7mMol) trong etanol (10mL) duge
bd sung, & nhiét do méi truong, 20 mg Pd/C 10%. Sau khi khudy trong 15 gity duéi ap
suét 1 bar hydro, hdn hop phén tng dugc dua qua loc Whatman va ¢6 can dén kho. Sau
khi tinh ché boi séc ky cot qua silica gel (diclometan/metanol gradient), chit rin sau d6
dugc hoa tan trong diclometan, va 2mL HCI IN trong ete dugc bd sung. Toan b hdn hop
duogc khudy trong 1 gid va cho ¢ can dén khé. Hydroclorua thu duoc duge hoa tan trong
hén hop nuéc/axetonitril cho dén khi tan hoan toan va sau d6 lam dong kho d thu duoc

hop chit mong muén & dang bot.
Vi phén tich nguyén té: (%, 1y thuyét:thuc nghiém)
%C=69,17:68,68; %H=5,51:5,09; %N=8,27:8,41; %Cl-=5,24:5,28

Vi du 16. 3-(6-{[(3S)-3-(Hydroxymetyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-N-(4-hydroxyphenyl)-N-phenyl-5,6,7,8-tetrahydroindolizin-1-

carboxamit

Budce A: Metyl 3-(6-{[(35)-3-(hydroxymetyl)-3,4-dihydroisoquinolin-2(1 H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)-5,6,7,8-tetrahydroindolizin- 1 -carboxylat

Quy trinh gidng nhu buéc A cua vi du 1 st dung (3S)-1,2,3,4-

tetrahydroisoquinolin-3-ylmetanol.

Bude B: Metyl 3-(6-{[(3S)-3-[(prop-2-en-1-yloxy)metyl]-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}-1,3-benzodioxol-5-yl)-5,6,7,8-tetrahydroindolizin- 1 -carboxylat

Huyén phu chtra NaH (703mg; 17,6mMol) trong THF (20mL) dugc bd sung dung
dich chira 7,8g hop chit cua bude A (16mMol) dugc hoa tan trong hdn hgp THF (50mlL)
va DMF (30mL). Sau khi khudy trong 1 gi®, bd sung allyl bromua (1,7mL; 19mMol),
Hdn hop phan Gng duoc khudy trong 48 gio ¢ nhiét d6 moi trudong va sau d6 duge db vao

hdn hop etyl axetat va nuée. Pha hitu co dugc rira 3 1an véi nuée, va véi dung dich LiOH
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béo hoa, 1am kh6 qua MgSO, va cb can dén khé. Sau khi tinh ché bsi séc ky qua silica

gel (gradient diclometan/metanol), sin phAm mong mudn thu dugc & dang rén.

'H NMR: §: (500MHz; dmso-d6; 300K): 7,2-6,9 (m, 4H); 7,05 (m, 1H); 6,9 (m, 1H);
6,45-6,1 (m, 1H); 6,15 (m, 2H); 5,9-5,65 (m, 1H); 5,2-5,0 (m, 2H); 5,05-3,8 (m, 1H);
4,85-4,25 (m, 2H); 4,3-3,45 (m, 7H); 3,4-2,4 (m, 6H); 1,95-1,45 (m, 4H)

Budc C: N-[4-(Benzyloxy)phenyl]-N-phenyl-3-(6-{[(3S)-3- [(prop-2-n-1-yloxy)metyl]-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1 ,3-benzodioxol-5-yl)-5,6,7,8-tetrahydro-

indolizin-1-carboxamit

Quy trinh nhu trong budc B va bude C cia vi dy 1 sit dung 4-(benzyloxy)-N-
phenylanilin (4-(benzyloxy)-N-phenylanilin (so sanh véi san pham diéu ché 9”).

Budce D: 3-(6-{[(3 S)-3-(Hydroxymetyl)-3,4-dihydroisoquinolin-2(1H)-yl] cacbonyl}-1,3-
benzodioxol-5-yl)-N-(4-hydroxyphenyl)-N-phenyl-5 ,0,7,8-tetrahydroindolizin-1-

carboxamit

Huyén phu chira 5,1 g (6,65mMol) hop chit cia buésc C trong hén hop chira
diclometan (7mL) va metanol (2mL) dugc bd sung axit dimetylbarbituric (2,1g;
13,3mMol) va tetrakis(triphenylphosphin)paladi (0) (300mg; 0,3mMol). Sau khi khudy
trong 15 git tai 45°C, hon hop phan ting dugc db vao hén hop chira etyl axetat va nude.
Pha hitu co duge rira hai lan bang nuée, 1lam kho qua MgSOy, ¢d can dén khé va pha
lodng v&i metanol (SmL). Hon hop dugc khudy trong 24 gidy trong moi tredong hydro c6
mit Pd/C (100 mg). Hon hop phan Umg dugc dua qua loc Whatman, ¢6 can dén khé, sau
d6 tinh ché qua sic ky qua silica gel (gradient diclometan/metanol) va cudi cing dem

dong kho dé thu duoc san phim & dang bot.
Vi phén tich nguyén t6: %, theo thurc nghiém (Iy thuyét)

%C=72,38(73);%H=5,22(5.5);%N=6,59(6,55)
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Vi du 17. N-{3-Flo-4-[2-(morpholin-4-yl)ethoxy]phenyl} -N-(4-hydroxyphenyl)-3-(6-
{[{(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-benzodioxol-5-

yl)indolizin-1-carboxamit hydroclorua
Vi phan tich nguyén t6: (%, 1y thuyét:thuc nghiém)
%C=67,12:66,79; %H=5,26:4,98; %N=6,96:7,17; %Cl-=4,4:4,77

Vidy 18. 3-[6-(3,4-Dihydroisoquinolin-2(1H)-ylcacbonyl)-1,3-benzodioxol-5 -yl]-N-{3-
flo-4-[2-(morpholin-4-yl)ethoxy]phenyl}-N-(4-hydroxyphenyl)indolizin-1-carboxamit

hydroclorua
Vi phan tich nguyén t: %, theo thuc nghiém (Iy thuyét)
%C=66,99(66,79);%H=4,93(5,1);%N=7,11(7,08);%C1-=4,46(4,48)

Vi du 19. N-(4-Hydroxyphenyl)-3-(5-metyl-2-{[(3S)-3 -[2-(morpholin-4-yl)etyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-phenyl-5,6,7, 8-tetrahydroindolizin-1-

carboxamit hydroclorua
Vi phan tich nguyén té: (%, ly thuyét:thuc nghiém)
%C=72,26:72,51; %H=6,48:6,13; %N=7,66:7,71; %Cl=4,85:4,95; %Cl-=4,85:4,64

Vi du 20. N-(4-Hydroxyphenyl)-3-(2-{[(3S)-3-[2-(morpholin-4-yl)etyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-phenyl-5,6,7,8-tetrahydroindolizin-1-

carboxamit hydroclorua
Vi phén tich nguyén t6: (%, ly thuyét:thyc nghiém)
%C=72:71,11; %H=6,32:5,94; %N=7,81:7,65; %Cl-=4,94:5,08

Vi dy 21. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}-1,3-benzodioxol-5-y1)-N-(pyridin-4-yl)indolizin-1-carboxamit hydroclorua
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Vi phén tich nguyén t: (%, 1y thuyét:thuc nghiém)
%C=69,24:69,12; %H=4,74:4,23; %N=8,5:8,45; %Cl-=5,38:5,2

Vi dy 22. N-(4-Hydroxyphenyl)-6-(6-{[(3S)-3 -[2-(morpholin-4-yl)etyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3 -benzodioxol-5-yl)-N-phenylpyrolo[1,2-a]-

pyrimidin-8-carboxamit hydroclorua

Vi phén tich nguyén t6: (%, ly thuyét:thuc nghiém)
%C=68,11:66,66; %H=>5,32:4,93; %N=9,24:8,84; %Cl-=4,68:5,78
Khéi phd phén giai cao (ESI+):

Cong thirc thye nghiém: Cy3H39N;50;

[M+H]", theo tinh toan: 655,2915

[M+H]", theo thuc nghiém: 655,2915

Vi du 23. N-(3-Xyanophenyl)-N-(4-hydroxyphenyl)-3-(6-{[(3S)-3- [2-(morpholin-4-
yDetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1 ,3-benzodioxol-5-yl)-5,6,7,8-

tetrahydroindolizin-1-carboxamit hydroclorua
Vi phén tich nguyén t6: (%, 1y thuyét:thyc nghiém)
%C=68,74:68,59; %H=5,64:5,5; %N=8,91:8,98; %Cl-=4,51:4,48

Vi du 24. N-(3-Flophenyl)-N-(4-hydroxyphenyl)-3-(6-{[(3 S)-3-[2-(morpholin-4-yl)etyl]-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-5,6,7,8-

tetrahydroindolizin-1-carboxamit hydroclorua
Vi phén tich nguyén t6: (%, ly thuyét:thyc nghiém)

%C=67,81:67,45; %H=5,69:5,61; %N=7,19:7,42; %Cl-=4,55:4,84
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Vidu 25. N-(3,4-Diflophenyl)-N-(4-hydroxyphenyl)-3-(6-{[(3 S)-3-[2-(morpholin-4-
yDetyl]-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-5,6,7,8-

tetrahydroindolizin-1-carboxamit hydroclorua
Vi phan tich nguyén t6: (%, ly thuyét:thuc nghiém)
%0C=66,28:66,56; %H=5,44:5,25; %N=7,03:7,21; %Cl-=4,45:4,32

Vi du 26. N-(3-Flophenyl)-3-(6-{[(3 S)-3-[2-(morpholin-4-yl)etyl]-3,4-dihydro-
isoquinolin-2(1H)-yl]cacbonyl}-1 ,3-benzodioxol-5-y1)-N-phenyl-5,6,7,8-tetrahydro-

indolizin-1-carboxamit hydroclorua
Vi phan tich nguyén té: (%, Iy thuyét:thuc nghiém)
%C=69,24:70,16; %H=5,81:5,79; %N=7,34:7,47; %Cl-=4,64:4,58

Vidy 27. 3-(5-Clo-2-{[(3S)-3-[2-(morpholin-4-yl)etyl]-3 ,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(3-flophenyl)-N-(4-hydroxyphenyl)-5,6,7, 8-tetrahydroindolizin-

I-carboxamit hydroclorua
Vi phan tich nguyén té: (%, 1y thuyét:thuc nghiém)
%C=67,1:67,68; %H=5,63:5,4; %N=7,28:7,34; %Cl-=4,61:4,59

Vi du 28. N-(4-Hydroxyphenyl)-3-(5-metoxy-2-{[(3 S)-3-[2-(morpholin-4-yl)etyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-phenyl-5,6,7, 8-tetrahydroindolizin-1-

carboxamit hydroclorua
Vi phan tich nguyén t6: (%, Iy thuyét:thuc nghiém)

%C=70,72:70,05; %H=6,34:5,95; %N=7,5:7,33; %Cl-=4,74:4,74
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Vi du 29. N-(4-Hydroxyphenyl)-3-(4-metoxy-2-{[(3S)-3-[2-(morpholin-4-yl)etyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-phenyl-5,6,7,8-tetrahydroindolizin-1-

carboxamit hydroclorua

Vi phan tich nguyén t6: (%, ly thuyét:thuc nghiém)
%C=70,72:68,96; %H=6,34:5,78; %N=7,5:7,24; %Cl-=4,74:4,62
Khéi phd phén giai cao (ESI+):

Cong thirc thuc nghiém: Cyy Hyg Ny Os

[M+H]", theo tinh toan: 711,3546

[M+H]", theo thuc nghiém: 711,3540

Vi dy 30. N-{4-[(3,3-Diflopiperidin-1-yl)metyl]phenyl }-N-(4-hydroxyphenyl)-3-(6-
{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-

yl)indolizin-1-carboxamit hydroclorua
Vi phén tich nguyén t6: (%, 1y thuyét:thyc nghiém)
%C=68,31:69,12; %H=5,22:4,93; %N=7,08:6,96; %Cl-=4,48:4,07

Vi du 31. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(quinolin-6-yl)indolizin-1-carboxamit hydroclorua

Vi phén tich nguyén t&: (%, ly thuyét:thyc nghiém)
%C=71,13:71,29; %H=4,69:4,39; %N=7,9:8,14; %Cl-=5:4,5

Vi du 32. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(2-metylpyridin-4-yl)indolizin-1-carboxamit

hydroclorua

-75-



23536

Vi phén tich nguyén t6: (%, Iy thuyét:thuc nghiém)
%C=69,59:69,81; %H=4,94:4,53; %N=8,32:8,59; %Cl-=5,27:5,01

Vi du 33. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)indolizin-

1-carboxamit hydroclorua
Vi phan tich nguyén t6: (%, ly thuyét:thwc nghiém)
%C=69,14:70,09; %H=4,81:4,55; %N=9,83:10,09; %C1-=4,98:3,26

Vi dy 34. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(pyridin-3-yl)indolizin-1-carboxamit hydroclorua

Vi phan tich nguyén t6: (%, ly thuyét:thwe nghiém)
%C=69,24:70,21; %H=4,74:4,42; %N=8,5:8,51; %Cl-=5,38:3,33

Vi du 35. N-{4-[2-(3,3-Diflopiperidin-1-yl)etyl]phenyl }-N-(4-hydroxyphenyl)-3-(6-
{{(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-

yl)indolizin-1-carboxamit hydroclorua
Vi phan tich nguyén t5: (%, ly thuyét:thuc nghiém)
%C=68,61:67,96; %H=5,38:5,14; %N=6,96:6,76; %Cl-=4,4:4,36

Vi du 36. N-{4-[2-(3,3-Diflopyrrolidin-1-yl)etyl]phenyl } -N-(4-hydroxyphenyl)-3-(6-
{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-

yl)indolizin-1-carboxamit hydroclorua
Vi phan tich nguyén t6: (%, ly thuyét:thuc nghiém)

%C=68,31:68,51; %H=5,22:4,85; %N=7,08:6,83; %Cl-=4,48:4,48
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Vidu 37. 3-(6-{[(3 S)-3-(2-Aminoetyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-N-(4-hydroxyphenyl)-N-phenyl-5,6,7, 8-tetrahydroindolizin-1-

carboxamit hydroclorua

Bude A: Metyl 3-(6-{[(3S)-3- {2-[(tert-butoxycacbonyl)amino]etyl} -3,4-dihydro-
isoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-5 ,0,7,8-tetrahydroindolizin-1-

carboxylat

Dung dich chita 2g hop chit cia san phim didu ché 1 trong 20mL diclometan
duoc bd sung, ¢ nhiét do moéi truong, 5,5mL N,N,N-trietylamin (6,96mMol), hop chit
chira San pham diéu ché 3° (6,96mMol), va sau d6 1a 0,94g hydroxybenzotriazol (HOBT)
va 1,34g l-etyl-3-(3'-dimetylaminopropyl)-carbodiimit (EDC) (6,96mMol). Hén hop
phan Gng sau d6 duoc khuéy & nhiét d6 moi treong qua dém, va sau d6 dugce dd 1én dung
dich amoni clorua va chiét véi etyl axetat. Pha hitu co dugc 1am kho qua magié sulphat,
va sau d6 loc va ¢b can dén kho. San phém thd thu duogc tir @6 duge tinh ché béi séc ky

qua silica gel (gradient heptan/AcOEt) dé thu dwoc san phim mong mudn.

'H NMR: & (400 MHz; dmso-d6; 300K): 7,2-6,8 (m, 4H, H thom, H
tetrahydroisoquinolin); 7,15-6,90 (m, 4H, H thom, tetrahydroisoquinolin); 7,00-6,80 (m,
2H, H thom, benzodioxol); 6,68+6,55+6,25 (m, 1H, NH); 6,50-6,05 (m, 1H, H thom,
tetrahydroindolizin); 6,12 (m, 2H, Hs béo, OCH,0); 4,95+4,20+4,10 (m, 2H, H béo,
CH)N tetrahydroisoquinolin); 4,85+4,78+3,80 (m, 1H, H béo, CH tetrahydroisoquinolin);
4,00-3,40 (m, 2H, Hs béo, CH,N tetrahydroindolizin); 3,70-3,50 (m, 3H, COOCH,);
2,95-2,45 (m, 2H, Hs béo, CH,NHBoc); 2,98-2,30 (m, 2H, Hs béo, CH,C
tetrahydroindolizin); 3,00+2,60+2,42 (m, 2H, Hs béo, CH,CH tetrahydroindolizin); 1,95-
1,40 (m, 4H, Hs béo, CH,CH, tetrahydroindolizin); 1,35-1,25 (m, 9H, Hs béo, tBu); 1,50-
1,15 (m, 2H, Hs béo, CH,CH,NHBoc)
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Budce B: Liti 3-(6-{[(3S)-3-{2-[(tert-butoxycacbonyl)amino]etyl}-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-5,6,7,8-tetrahydroindolizin-1-

carboxylat

Dung dich chira 8,26mMol hgp chét ctia budc A trong 24mL dioxan duge bo sung
dung dich chta liti hydroxit (675mg, 16,1mMol). Hon hop duoc dat trong 10 vi song tai
140 W, 140°C trong 2 gid 30 phtt. Hon hop phan tmg sau d6 duoc loc va cho bay hoi.
Chét rén thu dwgc tir d6 duoc 1am khé & nhiét do 40°C trong 16 c6 P,Os.

Bude C: tert-Butyl (2-{(3S)-2-[(6-{1-[(4-{[tert-butyl(dimetyl)silyl]oxy} phenyl)-
(phenyl)cacbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-1,3-benzodioxol-5-yl)cacbonyl]-
1,2,3,4-tetrahydroisoquinolin-3-yl } etyl)cacbamat

Dung dich chira 4,73mMol hgp chit cua budc B trong 47mL diclometan dugc bd
sung, ting giot, 1,2mL oxalyl clorua & nhiét do 0°C. Hén hop phan tmg dugc khudy &
nhiét d6 moi tredmg trong 11 gid va sau d6 dem ddng bay hoi vai 1in v6i diclometan. San
phdm thu duge tir d6 dwoc huyén phu hoéa trong 37mL diclometan, va sau d6 duogc bd
sung vao dung dich chira 7,ImMol ciia hop chét thu duge trong san phim diéu ché 8’
trong 10mL diclometan trong 0,6mL pyridin (7,1mMol). Hon hop dugce khudy & nhiét do

moi truong qua dém.

Hén hop phin tng duge cd can va tinh ché bai sic ky qua silica gel (gradient

diclometan/metanol) dé thu dugc san phAm mong mudn.

'H NMR: & (400 MHz; dmso-d6; 300K): 7,0 (m, 11H, H thoms, Ph + 4H,
tetrahydroisoquinolin + 2H, PhO); 6,80-6,65 (m, 2H, H thoms, PhO); 6,95-6,85 (m, 2H,
H thom, benzodioxol); 6,70+6,40 (3tl, 1H, NH); 6,10 (m, 2H, Hs béo, OCH,0); 5,25-
4,85 (m, 1H, H thom, tetrahydroindolizin); 5,00+4,00 (m, 2H, H béo, CH,N
tetrahydroisoquinolin); 4,90-3,60 (m, 1H, H béo, CH tetrahydroisoquinolin); 4,10-3,40
(m, 2H, Hs béo, CH,N tetrahydroindolizin); 3,00-2,50 (m, 2H, Hs béo, CH,C
tetrahydroindolizin); 3,00+2,40 (m, 2H, Hs béo, CH,CH tetrahydroindolizin); 3,00-2,50
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(m, 2H, Hs béo, CH,NHBoc); 1,80-1,50 (m, 4H, Hs béo, CH,CH, tetrahydroindolizin);
1,50-1,30 (m, 2H, Hs béo, CH,CH,NHBoc); 1,35 (2s, 9H, Hs béo, tBu); 0,90 (s, 9H, Hs
béo, tBu-Si); 0,10 (m, 6H, Hs béo, Me-Si)

Buge D: 3-(6-{[(3S)-3-(2-Aminoetyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-y1)-N-(4-hydroxyphenyl)-N-phenyl-5,6,7,8-tetrahydroindolizin-1 -

carboxamit hydroclorua

Dung dich chira 800 mg (0,92mMol) hop chit cia buée C trong 10mL metanol
duge bd sung 258 mg (4,60mMol) KOH. Sau khi khudy trong 3 gi & nhiét do moi
truedng, hdn hop phan img duoc xtt Iy véi dung dich HCI 4M trong 6mL dioxan. Sau khi
khudy trong 2 gi&r & nhiét d6 moi trudng, hdn hop phan tng duge ¢ can va xir ly véi
dung dich NaHCO; béo hoa va chiét véi metylen clorua. Pha hitu co sau d6 dugce 1am kho
qua magi€ sulphat, va sau d6 dwoc loc va cho bay hoi dén kho. San phdm thé thu duogc tur
d6 dugc tinh ché béi sic ky qua silica gel (diclometan/metanol gradient). Hop chét sau d6
dugc hoa tan trong SmL diclometan, va 2,5mL HCI 1M trong ete duoc bd sung. Hop chét

dugc loc va 1am khé trong chan khong. San phém mong mudn thu duge dusi dang bot.
Vi phén tich nguyén t6: (%, ly thuyét:thuc nghiém)

%C=69,51:69,53; %H=5,69:5,27; %N=8,11:8,04; %Cl-=5,13:5,2

Khdi phd phan gii cao (ESI+):

Cong thirc thuc nghiém: C4oH35N,O5

[M-+H]", theo tinh toan: 655,2915

[M+H]", theo thyc nghiém: 655,2915

'H NMR: § (400 MHz; dmso-d6; 300K): 9,55+9,45 (2s, 1H, OH); 7,80+7,75 (2s, 3H,
NH3+); 7,46-6,55 (m, 11H, H thoms, Ph + 4H, tetrahydroisoquinolin + 2H, PhO); 6,90-
6,55 (m, 2H, H thoms, PhO); 7,00-6,70 (several s, 2H, H thom, benzodioxol); 5,35-5,00
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(several s, 1H, H thom, tetrahydroindolizin); 6,10 (several s, 2H, Hs béo, OCH,0); 5,00-
3,35 (several m, 4H, H béo, CH,N tetrahydroisoquinolin + CH,N tetrahydroindolizin);
4,85+4,75+3.60 (several m, 1H, H béo, CH tetrahydroisoquinolin); 2,85-2,45 (several m,
2H, Hs béo, CH,NH,); 3,00-2,45 (several m, 2H, Hs béo, CH,C tetrahydroindolizin);
3,05+2,30 (several m, 2H, Hs béo, CH,CH tetrahydroisoquinolin); 1,85-1,40 (several m,
2H, Hs béo, CH, tetrahydroisoquinolin); 1,95-1,35 (several m, 2H, Hs béo, CH,
tetrahydroisoquinolin); 1,75-1,40 (several m, 2H, Hs béo, CH,CH,NH,)

IR: v: -OH: 3375 cm™ (phenol); v: -NH3": 3500-2300 cm™ (muéi ciia amin chinh);
v: >C=0 1612 cm™ + shoulder (amit)

Vi du 38. N-(4-Hydroxypheny!)-3-(6-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit hydroclorua
Vi phén tich nguyén té: (%, 1y thuyét:thye nghiém)
%C=69,71:69,62; %H=6,11:5,67; %N=7,23:7,12; %Cl-=4,57:4,81

Vi du 39. N-(2,6-Dimetylpyridin-4-yl)-N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-carboxamit

hydroclorua
Vi phan tich nguyén t6: (%, 1y thuyét: thuc nghiém)
%C=69,91:69,68; %H=>5,13:4,78; %N=8,15:8,03; %Cl-=5,16:5,16

Vi du 40. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-5,6,7,8-tetrahydroindolizin-1-carboxamit

Vi phén tich nguyén t6: (%, 1y thuyét:thuc nghiém)

%C=74,86:74,88; %H=5,64:5,31; %N=6,72:6,78
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Vidy 41. 3-(6-{[(3S)-3-[2-(3,3-Diflopiperidin-1-yl)etyl]-3 ,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}-1,3-benzodioxol-5-y1)-N-(4-hydroxyphenyl)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit hydroclorua
Vi phan tich nguyén té: (%, 1y thuyét:thuc nghiém)
%C=67,96:68,34; %H=5,7:5,4; %N=7,04:6,97; %Cl-=4,46:4,27

Vi dy 42. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]eacbonyl}-1,3-benzodioxol-5-yl)-N-(pyridin-4-y1)-5,6,7,8-tetrahydroindolizin-1-

carboxamit hydroclorua
Vi phan tich nguyén t6: (%, 1y thuyét:thuc nghiém)
%C=68,82:69,46; %H=5,32:4,95; %N=8,45:8,48; %Cl-=5,35:4,6

Vi dy 43. 3-(6-{[(35)-3-{2-[(2,2-Difloetyl)amino]etyl} -3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(4-hydroxyphenyl)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit

Buge A: Etyl 3-(6-{[(3S)-3- {2-[(tert-butoxycacbonyl)amino]etyl}-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-5,6,7,8-tetrahydroindolizin-1-

carboxylat
Quy trinh giéng nhu duge mo ta trong budc A cua vi du 37.

Budc B: Etyl 3-(6-{[(35)-3-{2-[(tert-butoxycacbonyl)(2,2-difloetyl)amino]etyl}-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-5,6,7,8-

tetrahydroindolizin-1-carboxylat

Huyén phu chira 337 mg NaH (60 %) (8,41mMol) trong 13mL dimetylformamit
dugc bd sung, timg giot, dung dich chtra 1,01g (1,68mMol) hop chét cia bude A trong

13mL dimetylformamit. Huyén phu sau phan ing dugc khudy & nhiét do moéi truong
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trong 15 phit va sau d6 dugc bd sung 1,08g (5,04mMol) 2,2-difloetyl
triflometansulphonat trong 13mL dimetylformamit. Hon hop dugc khudy & nhiét 46 méi
truong trong 2 gid. Mot dung dich chira 20mL amoni clorua bio hoa dugc bd sung. Dung
dich dwgc chiét véi etyl axetat. Pha hitu co sau d6 dugc 1am khé qua MgSQ,, loc va ¢d
can dén khé. Sau khi tinh ché boi séc ky cot qua silica gel (xyclohexan/etyl axetat), san

phdm mong mudn thu dugc duéi dang dau.
Khéi phd phén giai cao (ESI+):

Cong thirc thue nghi€ém: C;7,H4;3CN;0,
[M+H]", theo tinh toan: 680,3142

[M+H]", theo thuc nghiém: 680,3145

'H NMR: & (400 MHz; dmso-d6; 300K): 7,25-6,90 (m, 4H, H thom,
tetrahydroisoquinolin); 7,10-6,75 (m, 2H, H thom, benzodioxol); 6,40-6,05 (m, 1H, H
thom, tetrahydroindolizin); 6,10 (m, 2H, Hs béo, OCH,0); 6,25-5,90 (m, 1H, Hs béo,
CHF,); 4,95-4,10 (m, 2H, H béo, CH,N tetrahydroisoquinolin); 4,80+3,80 (2m, 1H, H
béo, CH tetrahydroisoquinolin); 4,10-4,00 (m, 2H, CH, Et); 4,05-3,40 (m, 2H, H béo,
CH,N tetrahydroindolizin); 3,60-2,60 (m, 4H, H béo, CH,CHF, +CH,NBoc); 3,00-2,35
(m, 2H, Hs béo, CH,C tetrahydroindolizin); 3.00+2.45 (m, 2H, Hs béo, CH,CH
tetrahydroisoquinolin); 1,95+1,40 (m, 4H, Hs béo, CH,CH, tetrahydroindolizin); 1,40 (m,
9H, Hs béo, ‘Bu); 1,65-1,20 (m, 2H, Hs béo, CH,CH,NBoc); 1,18+1,10 (2t, 3H, Hs béo
CH; Et)

Buéc C: tert-Butyl (2-{(3S)-2-[(6-{1-[(4-{[tert-butyl(dimetyl)silyl]oxy} phenyl)(phenyl)-
cacbamoyl]-5,6,7,8-tetrahydroindolizin-3-yl}-1,3-benzodioxol-5-yl)cacbonyl]-1,2,3,4-
tetrahydroisoquinolin-3-yl}etyl)(2,2-difloetyl)cacbamat
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Quy trinh gidng nhu duwgc mb ta trong cac budce B va C cia vi du 37.

'H NMR: § (400 MHz; dmso-d6; 300K): 7,30-6,60 (m, 9H, H thoms, 4H
tetrahydroisoquinolin + Ph); 6,90-6,70 (m, 2H, H thom, benzodioxol); 6,80-6,60 (m, 4H,
PhO); 6,10 (m, 2H, Hs béo, OCH,0); 6,20-5,90 (m, 1H, Hs béo, CHF,); 5,50-4,80 (4s,
1H, H thom, tetrahydroindolizin); 5,20-4,00 (m, 2H, H béo, CH,N
tetrahydroisoquinolin); 4,80+4,70+3,50 (3m, 1H, H béo, CH tetrahydroisoquinolin);
4,20-3,40 (m, 2H, H béo, CH,N tetrahydroindolizin); 3,60-3,10 (m, 4H, H béo, CH,CHF,
+CH,NBoc); 3,00+2,60 (m, 2H, Hs béo, CH,CH tetrahydroisoquinolin); 3,00-2,50 (m,
2H, Hs béo, CH,C tetrahydroindolizin); 1,80+1,50 (m, 4H, Hs béo, CH,CH,
tetrahydroindolizin); 1,60-1,30 (m, 2H, Hs béo, CH,CH,NBoc); 1,40-1,30 (m, 9H, Hs
béo, tBu); 0,90 (4s, 9H, Hs béo, tBu-Si); 0,10 (4s, 6H, Hs béo, Me-Si)

Budce D: 3-(6-{[(3S)-3-{2-[(2,2-Difloetyl)amino]etyl}-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(4-hydroxyphenyl)-N-phenyl-5,6,7,8-

tetrahydroindolizin- 1-carboxamit

Dung dich chira 933 mg (1,00mMol) hop chét cia buée C trong 10mL metanol
duge bd sung 280 mg (5,00mMol) KOH. Sau khi khudy trong 3 gid & nhiét d6 méi
trudng, hdn hgp phin tmg duogc xtr 1y véi dung dich HC1 4M trong 6mL dioxan. Sau khi
khudy trong 2 gid & nhiét d6 méi truong, hdn hop phan tng dwoc cb can va xir Iy véi
dung dich NaHCO; bo hoa va sau d6 chiét véi metylen clorua. Pha hitu co sau d6 duoc
1am kh6 qua magié sulphat, va sau d6 duoc loc va co can dén khé. San pham thd thu
duge tir d6 duogc tinh ché boi sic ky qua silica gel (diclometan/metanol gradient) dé thu

duogc san phdm mong mudn dudi dang bot.
Vi phan tich nguyén t6: (%, 1y thuyét:thyc nghiém)

%C=70,18:69,79; %H=5,61:5,67; %N=17,79:7,7
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Khéi phd phén giai cao (ESI+):

Cong thirc thuc nghiém: CyHy0F,N,O5
[M+H]", theo tinh toan: 655,2915
[M+H]", theo thuc nghiém: 655,2915

Vi du 44. N-(4-Hydroxyphenyl)-3-(6-{[(3S)-3-[2-(3-metoxyazetidin-1-yl)etyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit
Vi phén tich nguyén td: (%, ly thuyét:thyc nghiém)
%C=72,91:72,73; %H=6,12:5,67; %N=7,73:7,74

Vi du 45. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-{1-[2-(morpholin-4-yl)etyl]-1H-pyrazol-4-

yl}indolizin-1-carboxamit hydroclorua
Vi phén tich nguyén té: (%, 1y thuyét: thuc nghiém)
%C=66,27:66,05; %H=5,43:5,27; %N=11,04:11,07; %Cl-=4,66:4,61

Vi dy 46. N-(3-Flopyridin-4-y1)-N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-carboxamit

hydroclorua

Khdi phé phén giai cao (ESI+):

Cong thirc thyc nghiém: C3gHyoFN4Os
[M+H]", theo tinh toan: 641,2195

[M+H]", theo thuc nghiém: 641,2195
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Vi du 47. 3-(5-Clo-2-{[(3R)-3-metyl-3 ,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-
N-(4-hydroxyphenyl)-N-(1-metyl-1H-pyrazol-4-y1)-5,6,7, 8-tetrahydroindolizin-1-

carboxamit
Vi phén tich nguyén t6: (%, 1y thuyét: thuc nghiém)
%C=69,72:69,53; %H=5,53:5,6; %N=11,29:10,85

Vi du 48. N-(4-Hydroxypheny1)-3-(7-{[(3R)-3-metyl-3 ,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}-2,3-dihydro-1,4-benzodioxin-6-y1)-N-(1 -metyl-1H-pyrazol-4-yl1)-5,6,7,8-

tetrahydroindolizin-1-carboxamit
Vi phén tich nguyén t6: (%, 1y thuyét:theo thuc nghiém)
%C=70,9:70,89; %H=5,79:5,56; %N=10,88:10,8

Vi dy 49. 3-(5-Clo-2-{[(3R)-3 -metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-
N-(4-hydroxyphenyl)-N-(pyridin-4-yl)indolizin-1-carboxamit hydroclorua

Vi phan tich nguyén t6: (%, ly thuyét: thuc nghi¢m)
%C=68,42:68,17; %0H=4,65:4,48; %N=8,63:8,48; %Cl-=5,46,5.13

Vi du 50. 3-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}phenyl)-
N-(4-hydroxyphenyl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)indolizin-1-carboxamit

Vi phén tich nguyén té: (%, ly thuyét: thue nghiém)
%C=72,12:71,58; %H=4,84:4,84; %N=10,51:10,48

Vi du 51. N-(4-Hydroxyphenyl)-N-(imidazo[1,2-a]pyridin-7-y1)-3-(6- {[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3 -benzodioxol-5-yl)indolizin-1-carboxamit

hydroclorua
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Vi phan tich nguyén t6: (%, ly thuyét: thuc nghiém)
%C=68,81:68,28; %H=4,62:4,59; %N=10,03:9,66; %Cl-=5,08:4,81

Vi du 52. N-(4-Hydroxyphenyl)-3-(2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)indolizin-1-carboxamit

Vi phén tich nguyén t6: (%, 1y thuyét: thuc nghiém)
%C=76,05:75,88; %H=5,26:5,24; %N=11,09:11,09

Vi du 53. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(2-metylimidazo[1,2-a]pyridin-7-yl)indolizin-1-

carboxamit hydroclorua
Vi phan tich nguyén t: (%, ly thuyét: thuc nghiém)
%C=69,14:69,65; %H=4,81:4,75; %N=9,83:9,79; %Cl-=4,98:4,7

Vi du 54. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(6-metylpyridin-3-yl)indolizin-1-carboxamit

hydroclorua
Vi phan tich nguyén t8: (%, ly thuyét: thuc nghiém)
%C=69,59:68,78; %H=4,94:5; %N=8,32:8,33; %Cl1-=5,27:5,18

Vi du 55. N-(5-Flopyridin-3-yl)-N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-carboxamit

Vi phan tich nguyén t: (%, ly thuyét: thuc nghiém)

%C=71,24:70,77; %H=4,56:4,36; %N=8,75:8,82
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Vi du 56. N-(4-Hydroxyphenyl)-N-(2-metoxypyridin-4-y1)-3-(6-{[(3R)-3-mety]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-carboxamit

Khéi phd phén giai cao (ESI+):
Cong thire thuc nghiém: C50H3,N4O¢
[M+H]", theo tinh toan: 653,2395
[M+H]", theo thuc nghiém: 653,2385

Vi du 57. 3-[6-(3,4-Dihydroisoquinolin-2(1H)-ylcacbonyl)-1,3-benzodioxol-5-y1]-N-(4-
hydroxyphenyl)-N-phenyl-5,6,7,8-tetrahydroindolizin-1-carboxamit

Vi phén tich nguyén t8: %, theo thuc nghiém (Iy thuyét)
%C=74,17(74,62);%H=5,43(5,44);%N=6,87(6,87)

Vi du 58. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-[2-(propan-2-yl)pyridin-4-yl]indolizin-1-

carboxamit hydroclorua
Vi phén tich nguyén t: (%, ly thuyét: thuc nghiém)
%C=70,23:69,95; %H=5,32:5,4; %N=7,99:7,99; %Cl-=5,06:4,92

Vi du 59. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(pyrazolo[1,5-a]pyrimidin-6-yl)indolizin-1-

carboxamit
Vi phén tich nguyén t: (%, ly thuyét: thuc nghiém)

%C=70,68:70,47; %H=4,56:4,61; %N=12,68:12,45
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Vi du 60. 3-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-
N-(4-hydroxyphenyl)-N-(1-metyl-1H-pyrazol-4-yl)indolizin-1-carboxamit

Vi phan tich nguyén t6: %, thuc nghiém (Iy thuyét)
%C=71,85(72,11);%H=4,78(5,04);%N=10,79(11,68)

Vi du 61. 3-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-N-(1-metyl-1H-pyrazol-4-yl)-5,6,7,8-tetrahydroindolizin-1-

carboxamit
Vi phan tich nguyén t5: %, theo thuc nghiém (Iy thuyét)
%C=72,31(71,62);%H=5,6(5,68);%N=10,94(11,6)

Vi du 62. 3-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-N-(pyridin-4-yl)indolizin-1-carboxamit

Vi phén tich nguyén td: %, theo thuc nghiém (Iy thuyét)
%C=74.08(74,48);%H=4,82(4,9);%N=8,59(9,39)

Vi du 63. 3-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)indolizin-1-carboxamit

Vi phén tich nguyén t6: %, theo thuc nghiém (ly thuyét)
%C=73,14(73,95);%H=4,83(4,96);%N=10,29(10,78)

Vi du 64. 3-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-N-(pyridin-4-yl)-5,6,7,8-tetrahydroindolizin- 1 -carboxamit

Vi phén tich nguyén t6: %, theo thuc nghiém (ly thuyét)

%C=74,61(73,98);%H=5,26(5,54);%N=8,94(9,33)
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Vi du 65. 3-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-
N-(4-hydroxyphenyl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-5,6,7,8-

tetrahydroindolizin-1-carboxamit
Vi phén tich nguyén t6: %, theo thure nghiém (1y thuyét)
%C=73,59(73,49);%H=5,22(5,55);%N=9,93(10,71)

Vi du 66. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-([1,2,4]triazolo[1,5-a]pyrimidin-6-yl)indolizin-1-

carboxamit

Vi phén tich nguyén t6: %, theo thure nghiém (1y thuyét)
%C=68,57(68,77);%H=3,92(4,4);%N=14,21(14,77)
Khéi phd phan giai cao (ESI+):

Cong thie thuc nghiém: C;5H,9N;Os

[M-+H]", theo tinh toan: 664,2303

[M+H]", theo thuc nghiém: 664,2310

Vi du 67. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(1-oxidopyridin-4-yl)indolizin-1-carboxamit

Vi phén tich nguyén t6: %, theo thuc nghiém (ly thuyét)
%C=69,7(71,46);%%H=4,43(4,73);%N=8,54(8,77)
Khéi phé phan giai cao (ESI+):

Cong thire thuc nghiém: C3gH30N4Og

[M+H]", theo tinh toan: 639,2238
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[M+H]", theo thuc nghiém: 639,2234

Vi du 68. N-(4-Hydroxyphenyl)-3-(2-{ [(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(pyridin-4-yl)indolizin-1-carboxamit hydroclorua

Vi phan tich nguyén t6: %, theo thuc nghiém (ly thuyét)
%C=T71.97(72,25);%H=5,21(5,08);%N=8,99(9,11);%Cl-=5,32(5,76)
Khéi phd phan giai cao (ESI+):

Cong thire thue nghiém: C37H;0N40;

[M+H]", theo tinh toan: 579,2391

[M+H]", theo thyc nghiém: 579,2403

Vi du 69. N-(4-Hydroxyphenyl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-3-(6-{[(3R)-
3-[3-(morpholin-4-yl)propyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-5,6,7,8-tetrahydroindolizin-1-carboxamit hydroclorua

Vi phan tich nguyén té: %, theo thuc nghiém (ly thuyét)
%C=67,63(68,06);%H=5,27(5,95);%N=10,08(10,13);%Cl-=4,53(4,27)
Khéi phd phan giai cao (ESI+):

Cong thire thuc nghi€m: Cy47H,5NOg

[M+H]", theo tinh toan: 793,3708

[M+H]", theo thuc nghiém: 793,3704
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Vi du 70. N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(1-metyl-1H-pyrazolo[3,4-b]pyridin-5-

yl)indolizin-1-carboxamit

Budc A: N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-3-[6-[(3R)-3-metyl-3,4-dihydro-1H-
isoquinolin-2-cacbonyl]-1,3-benzodioxol-5-y1]-N-(1-metyl-1H-pyrazolo[3,4-b]pyridin-5-

yl)indolizin-1-carboxamit

San phim c6 tén trén tiéu d& thu duoc theo nhu quy trinh cia bude A cua vi du 86,

thay thé hop chét cua san pham didu ché 36°° cing véi san pham diéu ché 35°.
LCMS: [M+H]" = 791,4 so v&i 791,3 theo tinh toan

Budce B: N-(4-Hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)-N-(1-metyl-1H-pyrazolo[3.,4-b]pyridin-5-yl)indolizin-

1-carboxamit

Quy trinh giéng nhu dwoc md ta trong bude D cta vi du 1. San pham thu duge tir

d6 duogc dua vao bude chuyén hoa thanh mudi véi HCI trong ete.

IR (ATR) em™ 2500 dén 3000 v-OH, 1614 v >C=0 amit, 1236 v >C-0-C<,
740 y >CH-Ar

Vi phén tich nguyén t8: %, theo thurc nghiém (1y thuyét)
%C=71,07(70,99);%H=4,45(4,77);%N=12,37(12,42)

Khéi phd phén giai cao (ESI+):

Cong thie thue nghiém: Cy4oH3,NOs

[M+H]", theo tinh toan: 677,2507

[M+H]", theo thuc nghiém: 677,2510
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Vi du 71. 4-[(4-Hydroxyphenyl){[3-(6-{ [(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-yl] cacbonyl}amino]-1-metylpyridinium

clorua

Bude A: 4-[(4-Hydroxyphenyl){[3-(6-{[(3R)-3-metyl-3 ,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-yl]cacbonyl}amino]-1 -metyl pyridinium

1iodua

Hop chét cia vi dy 21 (311mg, 0,5mMol) dugc hoa tan trong diclometan va rira
v6i dung dich natri hydro cacbonat bdo hoa. Sau khi 1am khé pha hitu co qua magié
sulphat va cho bay hoi dén khé, phin con lai dwgc hoa tan trong etanol (30mL). Metyl
iodua (45pL, 0.7mMol) duge bd sung va hdn hop phan mg dugce gia nhiét dén 40°C.
Dung dich thu duge duge cho bay hoi dén kho. San phidm thé dugc tinh ché qua silica gel
ct st dung diclometan va metanol 1am dung médi. Hop chit thu dugc & dang bot mau

trang duogc sir dung truc tiép trong bude tiép theo.

'H NMR (500 MHz, dmso-d6) & ppm: 9,95 (bs, 1 H), 8,6-8,45 (m, 2 H), 8,35-8,05
(several m, 1 H), 8,3-8 (several m, 1 H), 7,45-6,7 (several m, 8 H), 7,4-6,9 (several m, 4
H), 6,45-6,3 (several s, 1 H), 6,45-6,3 (m, 2 H), 6,15 (s, 2 H), 5,05-3,55 (several d, 2 H),
4,75/3,8 (m+m, 1 H), 4,15 (2*s, 3 H), 2,95-2,1 (several m, 2 H), 1-0,15 (several m, 3 H)

Budc B: 4-[(4-Hydroxyphenyl){[3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-yl]cacbonyl}amino]-1-metyl pyridinium

clorua

Hop chét cua bude trude (320mg, 0,42mMol) dugc hoa tan trong metanol (20mL),
va sau d6 bac cacbonat (173mg, 0,628mMol) dugc bd sung, theo tirng phan, qua 10 phut.
Huyén phti sau phén ting duoc khudy trong 1 gidr & nhiét d6 moi truong; két tha dugce loc
va rira v6i metanol. Chit sau loc duoc co can dén kho, va sau do dugce xtr ly véi 50mL
dung dich axit hydrochloric 2N, gia nhiét & 60°C trong 30 phit va sau d6 c6 can dén kho.

San pham cudi cting thu dwgc sau khi tinh ché qua silica cot C18 sir dung dung dich 0,1%
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axit hydrochloric va axetonitril lam dung méi. Hop chét c6 tén trén tidu d& thu dugc &

dang bot mau tring duge lam dong kho trong hén hop chira nudc/axetonitril.,
IR (ATR) cm™: 3388 v -OH phenol, 1650 + 1627 v >C=0 amit

Khéi phd phén giai cao (ESI+):

Cong thirc thye nghiém: C3oH33N,Os

[M]", theo tinh toan = 637,2445.

[M]", theo thuc nghiém = 637,2431

Céc hop chét clia céc vi du 72, 73, 77, 78-80, 84 va 85 dugc téng hop theo quy trinh ctia
vi du 3 sir dung axit cua san phim didu ché 7, bl,2,3,4-tetrahydroisoquinolin thich hop
hoéc hop chét thich hop thu dugc theo mot trong cic san phim didu ché 1° dén 7, va

amin NHR;R, thich hop.

Vi du 72. N-(4-Hydroxyphenyl)-N-metyl-6-(6-{[(3 R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-ylJcacbonyl}-1,3-benzodioxol-5-yl)-1,2,3,4-tetrahydropyrolo[ 1 ,2-a]pyrazin-8-

carboxamit

LC/MS (C33H3N40s) 565 [M+H]"; RT 1,47 (Phuong phép B), cin hiéu 1a RT biéu thi

thoi gian luu trit.

Vidu 73. N-Etyl-N-(4-hydroxyphenyl)-6-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1,2,3,4-tetrahydropyrolo[ 1 ,2-a]pyrazin-8-

carboxamit
LC/MS (C34H34N405) 579 [M+H]+; RT 1,55 (Phuong phap B)

Vidu 74. 3-[6-(3,4-Dihydroisoquinolin-2(1H)-ylcacbonyl)-1,3-benzodioxol-S-yl]-N—(4-
hydroxyphenyl)-N-metyl-5,6,7,8-tetrahydroindolizin-1-carboxamit

-93-



23536

LC/MS (Cs3H3,N;05) 550 [M+H]"; RT 1,24 (Phuong phap B)

Vidu 75. 3-[6-(3,4-Dihydroisoquinolin-2(1H)-ylcacbonyl)-1,3-benzodioxol-5-yl]-N-etyl-
N-(4-hydroxyphenyl)-5,6,7,8-tetrahydroindolizin-1-carboxamit

LC/MS (Cs4H33N;05) 564 [M+H]"; RT 1,30 (Phuong phap B)

Vi du 76. N-Butyl-3-[6-(3,4-dihydroisoquinolin-2(1H)-ylcacbonyl)-1,3-benzodioxol-5-
yl]-N-(4-hydroxyphenyl)-5,6,7,8-tetrahydroindolizin-1-carboxamit

LC/MS (C36H3,N;05) 592 [M+H]"; RT 1,39 (Phwong phép B)

Vi du 77. N-Etyl-N-(4-hydroxyphenyl)-6-(6-{[(3S)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1,2,3,4-tetrahydropyrolo[1,2-a]pyrazin-8-

carboxamit
LC/MS (C54H34N405) 579 [M+H]+; RT 1,50 (Phuong phap B)

Vi du 78. N,N-Dibutyl-6-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
1,3-benzodioxol-5-yl)-1,2,3,4-tetrahydropyrolo[1,2-a]pyrazin-8-carboxamit

LC/MS (C3HypN,O,) 571 [M+H]"; RT 1,79 (Phuong phép B)

Vi du 79. N-Butyl-N-(4-hydroxyphenyl)-6-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1,2,3,4-tetrahydropyrolo[1,2-a]pyrazin-8-

carboxamit
LC/MS (C36H33N405) 607 [M+H]+; RT 1,65 (Phuong phép B)

Vi du 80. N-(4-Hydroxyphenyl)-6-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(propan-2-yl)-1,2,3,4-tetrahydropyrolo[1,2-

aJpyrazin-8-carboxamit

LC/MS (C3sH3N,Os) 593 [M+H]"; RT 1,58 (Phuong phép B)
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Vi du 81. N-(4-Hydroxyphenyl)-N-metyl-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-5,6,7,8-tetrahydroindolizin-1-carboxamit

Vi du 82. N-(4-Hydroxyphenyl)-N-metyl-3-(6-{[(3S)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-5,6,7,8-tetrahydroindolizin-1-carboxamit

LC/MS (C34H33N;05) 564 [M+H]"; RT 2,55 (Phuong phap A)

Vi du 83. 3-[6-(3,4-Dihydroisoquinolin-2(1H)-ylcacbonyl)-1,3-benzodioxol-5-y1]-N-(4-
hydroxyphenyl)-N-metylindolizin-1-carboxamit

LC/MS (Cs3Hp;N305) 546 [M+H]'; RT 2,40 (Phuong phap A)

Vi du 84. 6-[6-(3,4-Dihydroisoquinolin-2(1H)-ylcacbonyl)-1,3-benzodioxol-5-y1]-N-(4-
hydroxyphenyl)-N-metyl-1,2,3,4-tetrahydropyrolo[1,2-a]pyrazin-8-carboxamit

LC/MS (C3,HoN;Os) 551 [M+H]"; RT 1,45 (Phuong phép B)

Vi du 85. 6-[6-(3,4-Dihydroisoquinolin-2(1H)-ylcacbonyl)-1,3-benzodioxol-5-yl]-N-etyl-
N-(4-hydroxyphenyl)-1,2,3,4-tetrahydropyrolo[1,2-a]pyrazin-8-carboxamit

LC/MS (Cs;H3,N,405) 565 [M+H]'; RT 1,49 (Phuong phap B)

Vi du 86. N-(4-Hydroxyphenyl)-3-[6-[(3R)-3-metyl-3,4-dihydro-1H-isoquinolin-2-
cacbonyl]-1,3-benzodioxol-5-yl]-N-(3-metylpyrazolo[1,5-a]pyrimidin-6-yl)indolizin-1-

carboxamit hydroclorua
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Budc A: N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-3-[6-[(3R)-3-metyl-3,4-dihydro-1H-
isoquinolin-2-cacbonyl]-1,3-benzodioxol-5-y1]-N-(3-metylpyrazolo[1,5-a]pyrimidin-6-

yl)indolizin-1-carboxamit

Dung dich chtra 0,6g axit -(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-carboxylic =~ (1,3mMol) trong 6mL
dicloetan dugc bd sung 0,18mL -clo-N,N,2-trimetyl-prop-1-en-1-amin (2mMol). Hdn
hop phén tng duoc khudy & nhiét d6 méi trudng trong 2 gity va sau dé duge bd sung 0,8
hop chét cia san pham didu ché 36" (2,2mMol). Hon hop duge dem hdi luu trong 20 gioy
va sau d6 duogc 1am lanh va pha lodng véi hon hop diclometan va dung dich NaHCO; bao
hoa. Sau khi tach cac pha, pha hitu co dugc 1am kho qua MgSO, va cd can dén kho. San

phim tho thu dugce duoc tinh ché béi sic ky qua silica gel (gradient diclometan/metanol).
LC/MS: [M+H]" = 791,4 so vé6i 791,3 theo tinh toan

Budce B: N-(4-Hydroxyphenyl)-3-[6-[(3R)-3-metyl-3,4-dihydro-1H-isoquinolin-2-
cacbonyl]-1,3-benzodioxol-5-yl]-N-(3-metylpyrazolo[1,5-a]pyrimidin-6-yl)indolizin-1-

carboxamit hydroclorua

Quy trinh gidng véi phuong thirc durge mo ta trong bude D cta vi du 1. San phdm

thu duoc duge trai qua bude chuyén ddi thanh mubi véi HCI trong ete.

IR (ATR) cm™: 2500 dén 3000 v -OH, 1614 v >C=0 amit, 1236 v >C-O-C<,
740 y >CH-Ar

Khéi phd phén giai cao (ESI+):

Cong thire thuc nghiém: C4H3,N¢Os

[M+H]", theo tinh toan: 677,2507

[M+H]", theo thuc nghiém: 677,2506
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NGHIEN CUU DUGC LY
Vi du A: Uc ché Bel-2 bang k¥ thuét phan cyc huynh quang

Kiém tra phan cuc huynh quang dwoc thuc hién trén khay vi thé (384 giéng).
Protein Bcl-2, dan nhin (histag-Bcl-2, sao cho Bcl-2 twong mg véi ma s truy cdp chinh
UniProtKB®: P10415), tai ndng d6 cudi 2,50x10® M, duoc tron véi peptit huynh quang
(Fluorescein-REIGAQLRRMADDLNAQY), tai nong d6 cubi 1,00x10® M trong dung
dich dém (Hepes 10mM, NaCl 150mM, Tween20 0,05%, pH 7,4), gia ting hodc khong
gia ting nong dd cla cac hop chit thir nghiém. Sau khi u trong 2 gidy, phan cuc huynh

quang dugc dinh lugng.

Két qua duogc biéu thi qua ICsq (nc“mg do cua hop chit ma uc ché phéan cuc huynh

quang dén 50%) va dugc trinh bay trong Bang 1 dudi day.

Két qua chi ra ring hop chét theo sang ché e ché sy twong tac giita protein Bel-2

va peptit huynh quang dugc mo ta trén day.
Vi du B: Hiéu tng gy doc té bao in vitro

Nghién ciru gdy doc té bao duoc thuc hién trén RS4;11 dong té bao ung thu mau.
Céc té bao duge phan b trén cac khay vi thé va duogc tiép xtic vdi cac hop chét thir
nghiém trong 48 git. Kha ning song cta té bio sau d6 dwoc dinh lwong bing mot phép

thtr do mau, Microculture Tetrazolium Assay (Cancer Res., 1987, 47, 939-942).

Két qua duoc biéu thi bang ICs, (ndng dd hop chét e ché kha ning séng cua té

bao biang 50%) va dugc trinh bay-trong Bang 1 dudi day.

Két qua cho thdy ring cac hop chét theo sang ché 1a co gay doc té bao.

-97-



23536

Bang 1: ICs, ctia sy trc ché Bcl-2 (thir nghiém phén cyc huynh quang)
va hi¢u ung giy ddc t€ bao doi vGi cac t€ bao RS4;11

ICso (nM) Bel-2 FP | ICso (nM) MTT RS4;11 ICso (nM) Bel-2 FP | ICso (nM) MTT RS4;11
Vidul 17,9 11,3 Vidu 29 19,0 163
Vidu?2 17,0 36 Vidu 30 10,4 52,3
Vidu3 33,6 66,5 Vidu 31 5,4 13,7
Vidu4 56,4 251 Vidu 32 5,0 32,7
Vidu5 55,9 416 Vidu 33 4,6 6,33
Vidu6 60,3 161 Vidu 34 5,6 27,3
Vidu7 46,4 108 Vidu 35 15,1 62,2
Vidu8 24,5 20,5 Vidu 36 12,6 49,7
Vidu9 40,6 780 Vidu 37 2,9 24,7
Vidu 10 24,7 439 Vidu 38 4,6 9,52
Vidull 10,9 83,7 Vidu 39 4,6 26,3
Vidu 12 10,4 116 Vidu 40 6,0 49
Vidu 13 5,8 33,65 Vidu 4l 41,5 294
Vidu 14 3,7 7.6 Vidu42 5,1 57,6
Vidu 15 5,7 166 Vidu 43 4,8 26
Vidu 16 1,5 252 Vidu 44 2,9 8,56
Vidul7 3,4 11,8 Vidu 45 3.8 63,8
Vidu 18 7,5 47,7 Vidu 46 4,1 27,9
Vidu 19 8,0 235 Vidu 47 4,3 90,1
Vi du 20 11,1 205 Vidu 48 3,6 24,7
Vidu 21 4,6 25.3 Vidu 49 3,7 84,7
Vidu 22 12,9 263 Vidu 50 2,2 28,2
Vidu 23 3,8 9,99 Vidu 51 4,8 68,8
Vidu 24 6,2 28,4 Vidu 52 7,9 20,9
Vi du 25 7,9 30 Vidu 53 5,4 70,9
Vidu 26 16,6 300 Vidu 54 6,6 45
Vidu 27 1,7 44,1 Vidu 55 5,5 22,8
Vi du 28 8,8 112 Vidu 56 4,7 36,7
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ICso (nM) Bcl-2 FP | ICs50 (nM) MTT RS4;11 ICso (nM) Bcl-2 FP | ICso (nM) MTT RS4;11
Vi dy 57 21,2 282 Vidu 72 90,2 1520
Vi du 58 6,4 68,5 Vidy 73 83,6 1320
Vi dy 59 4,0 21,2 Vi du 74 68,7 1340
Vi du 60 5,4 60,3 Vidu 75 67,7 1360
Vi dy 61 7,0 61,3 Vidu 76 77,6 1630
Vi du 62 5,6 96,6 Vidu 77 25,1% 1880
i : : i @10puM
Vi du 63 6,2 25,4 Vidu 78 8233 1880
Vi dy 64 7,8 282 Vi du 79 99,1 1010
Vi dy 65 5,3 62,8 Vi du 80 299,3 1880
Vi dy 66 4,7 42 Vi du 81 12,1 778
Vi du 67 ND ND Vidu82 | 42% @10pM 1880
Vi dy 68 8,3 82,4 Vi du 83 35,8 1500
Vi dy 69 4,6 1,38 Vi du 84 5249 ND
Vi dy 70 5.2 6,17 Vi du 85 242,7 ND
Vi dy 71 49 ND Vidy 86 5 20,1

ND: khong xéac dinh

D06i véi cac chat trc ché mot phan, phan tram sy (e ché phan cuc huynh quang doi

v6i mot ndng do da cho clia hop chat thir nghiém dugce chi rd. Theo d6, 25,1% @10pM

c6 nghia 1a 25,1% sy tc ché phan cuc huynh quang dugc quan sat dbi véi hop chét thir

nghiém c6 ndng d6 biang 10pM.

Vi du C: Cam Gng caspase in vivo

md hinh ghép ngoai lai ctia té bao ung thu mau RS4;11.

Kha ning cic hop chét theo sang chét hoat hoa caspase 3 dugc danh gia trong mot

1x10 t& bao RS4;11 dugc ghép dudi da vao nhitng con chudt bi trc ché suy giam

mién dich (giéng SCID). 25 dn 30 ngay sau cdy ghép, nhitng con chudt dugc diéu tri
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bang cach cho udng cac hop chat khac nhau. Mudi sau gid sau tri lidu, cac khéi u duoc
thu hoi va dugce lam phan giai, va hoat dong cua caspase 3 dugc dinh lugng trong céc san

pham phan giai khéi u.

Viéc dinh luong enzym dugc thue hién bang cach khao nghiém sy xuét hién cua
mot san phim tach tir flogenic (hoat dong DEVDase, Promega). N6 dugc thé hién dudi
dang ciia mét yéu td kich hoat twong Gng véi ty 18 gifta cac hoat dong cua hai caspase:

hoat dong cuia nhitng con chudt duge diéu tri chia cho hoat dong ctia chudt d6i chung.

Két qua cho thiy ring cic hop chit theo sang ché c6 kha ning gy ra su chét theo

chuong trinh trong céc t& bao khéi u RS4;11 in vivo.
Vi du D: Dinh luvgng dang phéan tach cua caspase3 in vivo

Kha ning hoat héa caspase3 clia cic hop chit ciia sang ché dwoc danh gia trong

mot mo hinh ghép ngoai lai cia cac té bao ung thu mau RS4;11.

1x107 té bao RS4;11 dwoc ghép dudi da vao nhitng con chudt bi rc ché suy giam
mién dich (giéng SCID). 25 dén 30 ngay sau ciy ghép, nhitng con chudt dugc diéu tri
béng cach cho udng cac hop chit khac nhau. Sau trj lidu, cac khdi u dugc thu hdi va duge
lam phan gidi, va dang phén tach (hoat hoa) cia caspase 3 dugc dinh lwong trong cic san

phim phan giai khéi u.

Viéc dinh lugng dugc thuc hién béng cach st dung thir nghiém "Meso Scale
Discovery (MSD) ELISA platform", cu thé 1a thir nghiém dang phén tach cia caspase3.
N6 dugc biéu thi & dang mdt yéu t6 hoat hoa twong tmg véi ty 18 giira lwong caspase3
dugc phan tich trong nhitng con chudt dwgc diéu tri chia cho lwong caspase3 duoc phan

tach trong chudt ddi ching.
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Két qua cho thiy ring cic hop chét cua sang ché c6 kha ning gy ra sy chét theo

chwong trinh trong cac té bao khéi u RS4;11 in vivo.

Bang 2: Cac nhan t6 hoat hoa caspase (thir nghiém phéan tach caspase 3 MSD trén cac
khdi u cta nhitng con chudt duge diéu tri so v&i chuot d6i chirng) in vivo, sau khi diéu tri

bing dudng udng (lidu chinh x4c trong ngoic)

Hop chat dugce thir Khoang thoi gian sau khi mdi khéiu Nhén t6 hoat hoa
nghiém dugc loai bo (T) + SEM (so véi doi ching)
Vidu?2 6 gio 14,6 (50 mg/kg)

Vidul3 2 gio 23,1 (50 mg/kg)

Viduy 17 2 gio 15,3 (50 mg/kg)

Vidu 2l 2 giv 24,8 + 1,4 (50 mg/kg)
Vidy 32 2 gid 54,4 + 2.8 (25 mg/kg)
Vidu 33 2 gid 31,1 +£10,8 (25 mg/kg)
Viduy 38 2 giv 27,5 + 2,6 (25 mg/kg)
Vi du 39 2 gio 34,1 + 2,4 (25 mg/kg)
Vidu42 2 gio 77,5 + 4,8 (25 mg/kg)
Vidu 50 2 gio 45,2 £3,9 (25 mg/kg)
Vidu 56 2 gio 10,3 + 4,2 (25 mg/kg)

Vi du E: Hoat dong chdng ung thu in vivo
Hoat dong chéng ung thu cta céc hop chit theo sang ché dugc danh gid trong mot
mo hinh ghép ngoai lai cia cac t& bao ung thw méau RS4;11.

1x107 t& bao RS4;11 duge ciy ghép dudi da vao nhitng con chudt bi e ché mién
dich (ching SCID). 25 dén 30 ngay sau khi cdy ghép, khi khdi ung thu dat t&i khoang

150mM°, nhitng con chudt dugc didu tri bang cach cho udng cic hgp chét khac nhau
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trong hai ché d6 khac nhau. Khéi ung thu dugc do hai 1an hang tuan tir khi bit dau diéu

tri.

Két qua thu duoc cho thay cac hop chét theo sang ché c6 kha niang giy ra su suy
thoai khéi u dang ké trong qué trinh diéu tri.

Vi du E: Dugc phdm: Vién nén

1000 vién nén chira lidu lvong Smg hop chét duoc chon tir vi du 1 dén 811 .....eeccveveeee. 5g
TINN DOt M. .eeiiiieeieieecie et s st ans 20g
THNR DOL IZ0 .evvevvenierieeierctee ettt b e e 20g
| 103 (0 22 RO OSSR PRI 30g
IMAGIE STEATAL ....coueeuverieeeeiitiiit ettt bbbt s 2g
SHIC GIOXIE 1uvvveerrreeirrrreeirreeireeireeeserereeesreesbeeeestessbeeessanereeeeeebaeessbaesantessanessbessarssenanas lg
HydroxypropylXenluloza ..ot 2g
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YEU CAU BAO HQ

1. Hop chét c¢6 cong thirc (I):

()

trong d6:

¢ X va'Y la nguyén tir cacbon hoic nito, duge hiéu ring ching c6 thé khéng dong

thoi 13 hai nguyén tir cacbon hodc hai nguyén tr nito;

¢ Phan tir Het cia nhém Q@ la vong thom hodc khong thom chia 5, 6
hodc 7 canh, ngoai mét nito dugc bi€u dien boi X hoac Y ¢6 thé chura tir 1 dén 3
nguyén tir khac loai chon ddc 1ap tir oxy, luu huynh va nito, dwoc hidu ring nito &
day c6 thé duoc thé boi nhém 13 nguyén tir hydro, nhém (C;-Ce)alkyl mach thing
hodc mach nhanh hoac nhém -C(O)-O-Alk trong d6 Alk 1a nhom (C;-Cg)alkyl

mach th:fmg hoac mach nhanh;

¢ trong d6 phén tir Het ciia nhém Q@ dugc dinh nghia trong cong thic (I)
c6 thé duoc thé bai tir mot dén ba nhém duge chon tir nhém (C,-Cg)alkyl mach
théng hodc mach nhanh, hydroxyl, (C;-C¢)alkoxy mach théng hoac mach nhanh,
NR;'R," va halogen, dugc hiéu ring R;' va R," doc 14p vé6i nhau, 13 nguyén tir
hydro hoac nhém (C;-Cg)alkyl mach théng hodc mach nhanh;
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T 1a nguyén tir hydro, nhém (C;-Ce)alkyl mach thing hodc mach nhanh duoc thé
thy ¥ boi mot dén ba nguyén tir halogen, nhém (C,-Cy)alkyl-NR;R;, hodc nhém
(C1-Cy)alkyl-ORg;

R; va R, doc 1ap véi nhau, 1a nguyén tir hydro hodc nhém (C;-Ce)alkyl mach thing

hodc mach nhanh;
hodc R, va R, tao vdi nguyén tir nito lién két v6i ching thanh heteroxycloalkyl;

R; 12 nhém (C;-Cg)alkyl mach thang, aryl hodc heteroaryl, hai nhom sau c6 thé
duoc thé boi tir mot dén ba nhém duoc chon tir halogen, (C;-Cg)alkyl mach thing
hodc mach nhanh, (C;-C4)alkoxy mach théng hodc mach nhanh va xyano, dugc
hidu rdng m6t hodc nhiéu nguyén tr cacbon cia nhom trude do, hodc cic nguyén

tir cacbon cua cidc nhom thé cé thé cua ching, c6 the bi doteri hoa;

R, 12 nhém 4-hydroxyphenyl, dugc hiéu ring mot hay nhiéu nguyén tir cacbon ciia
nhom trude d6, hodc cac nguyén tir cacbon ciia nhom thé o thé cua nd, c6 thé bi

doteri hoa;

R;s 13 nguyén tir hydro hodc halogen, nhom (C;-Cg)alkyl mach thang hodc mach
nhanh, nhém (C;-C¢)alkoxy mach théng hoic mach nhanh;

R¢ 12 nguyén tir hydro hodc nhom (C,-Cq)alkyl mach thing hoic mach nhanh;

R, va Ry mdi nhém 13 nguyén tir hydro va (Ry,R.), cing voi cac nguyén tir cacbon
lién két v6i chung, tao thanh nhom 1,3-dioxolan hodc nhom 1,4-dioxan; hodc R,,
R, va Ry mdi nhém 13 nguyén t& hydro va R, la hydro, halogen, metyl hodc
metoxy; hoic R,, Ry va Ry mdi nhém 1a nguyén tir hydro va R, 14 nhém hydroxy

hodc metoxy;

duogc hi€u rang:

"aryl" ¢6 nghia 12 nhém phenyl, naphtyl, biphenyl hodc indenyl;
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- "heteroaryl" c6 nghia 1 bat ky nhom don vong hoidc hai vong chira tir 5 dén 10
canh, ¢6 it nhit mot phin tir thom va chaa tir 1 dén 4 nguyén tir khac loai duogc

chon tir oxy, lru huynh va nito (bao gém nito bac bdn);

- "xycloalkyl" c¢6 nghia 12 bat ky nhém carboxylic khong thom don vong hodc hai

vong chira tir 3 dén 10 canh;

- "heteroxycloalkyl" c6 nghia 13 bit ky nhém vong ngung tu hoic vong xodn don
vong hoidc hai vong, khong thom, chtra tir 3 dén 10 canh, va chira tir 1 dén 3

nguyén tir khéc loai chon tr oxy, luu huynh, SO, SO, va nito;

cdc nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl vi thé c6 thé dugc xac dinh va
cdc nhém alkyl, alkenyl, alkynyl, alkoxy, dugc thé bai tir 1 dén 3 nhém duge chon tir
nhém (C,-Cg)alkyl mach thing hoic mach nhéanh, (C;-C¢)spiro, nhom (C,-Cg)alkoxy
mach th‘fmg hodc mach nhénh, (C,-Cg)alkyl-S-, hydroxy, oxo (hodc N-oxit khi thich hgp),
nitro, xyano, -COOR', -OCOR', NR'R", (C;-Cs)polyhaloalkyl mach th'fmg hoic mach
nhéanh, triflometoxy, (C;-C¢)alkylsulphonyl, halogen, nhom aryl, heteroaryl, aryloxy,
arylthio, xycloalkyl, heteroxycloalkyl thé tily ¥ bdi mot hodc nhidu nguyén tir halogen
hodc nhom alkyl, dugc hiéu réng R’ va R”’, doc lap vdi nhau, 1a nguyén tir hydro hodc
nhom (C-Cg)alkyl mach théng hodc mach nhanh;

cac chat dong phan doi anh va céc chat dong phan khong doi quang cua chung, va céac

muoi cdng cua chung véi axit hodc bazo duge dung.

2. Hop chét c¢6 cong thirc (I) theo diém 1, trong d6 nhom O@

12 mot trong cac nhém sau: 5,6,7,8-tetrahydroindolizin dugc thé tiy y béi nhém amino;
indolizin; 1,2,3,4-tetrahydropyrolo[1,2-a]pyrazin dugc thé tuy y bdi metyl; pyrolo[1,2-

alpyrimidin.
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3. Hop chét c6 cong thirc (I) theo diém 1 hodc 2, trong d6 T 1 nguyén tir hydro,
nhom metyl, nhém 2-(morpholin-4-yl)etyl, 3-(morpholin-4-yl)propyl, -CH,-OH, 2-
aminoetyl, 2-(3,3-diflopiperidin-1-yl)etyl, 2-[(2,2-difloetyl)amino]etyl hodc 2-(3-
metoxyazetidin-1-yl)etyl.

4. Hop chét c6 cong thire (I) theo diém bét ky trong s cac diém tir 1 dén 3, trong d6 R, 14
nhom heteroaryl dugc chon tir cac nhém sau: 1H-indol, 2,3-dihydro-1H-indol, 1H-
indazol, pyridin, 1H-pyrolo[2,3-b]pyridin, 1H-pyrazol, imidazo[l,2-a]pyridin,
pyrazolo[1,5-a]pyrimidin, [1,2,4]triazolo[1,5-a]pyrimidin, va 1H-pyrazolo[3,4-b]pyridin,
tat ca c6 thé dugc thé tiy y bai nhom (C,-Cy)alkyl mach thing hoic mach nhanh.

5. Hop chét c¢6 cong thire (I) theo diém 1, trong d6 hop chét nay duoc chon tir nhém

sau:

- N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)-N-{1-[2-(morpholin-4-yl)etyl]-1 H-indol-5-y1} -

5,6,7,8-tetrahydroindolizin-1-carboxamit,

- N-(4-hydroxyphenyl)-3-(6-{[(35)-3-[2-(morpholin-4-yl)etyl]-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-5,6,7,8-tetrahydro-

indolizin-1-carboxamit,

- N-{3-flo-4-[2-(morpholin-4-yl)ethoxy]phenyl } -N-(4-hydroxyphenyl)-3-(6- {[(3R)-
3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-

yl)indolizin-1-carboxamit,

- N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(pyridin-4-yl)indolizin-1-carboxamit,

- N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)-N-(2-metylpyridin-4-yl)indolizin-1-carboxamit,
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- N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-

indolizin-1-carboxamit,

- N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-dihydro-
isoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-5,6,7,8-

tetrahydroindolizin-1-carboxamit,

- N-(2,6-dimetylpyridin-4-yl)-N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-

carboxamit,

- N-(4-hydroxyphenyl)-3-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)-N-(pyridin-4-yl)-5,6,7,8-tetrahydroindolizin-1-

carboxamit,

- 3-(5-clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl} phenyl)-N-
(4-hydroxyphenyl)-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)indolizin-1-

carboxamit,

- N-(4-hydroxyphenyl)-N-(2-metoxypyridin-4-yl)-3-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)indolizin-1-

carboxamit,

cac chat dong phan doi anh va cac chat dong phan khong doi quang cua ching, va céc

muoi cdng ctia chiing véi axit hodc bazo duge dung.

6. Quy trinh didu ché hop chét c6 cong thirc (I) theo diém 1, dic trung & chd hop chit ¢6

cong thire (I1) dwoc sir dung 1am nguyén liéu ban dau:
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(1

trong do R,, Ry, R va Ry dugce dinh nghia nhu véi cong thire (I);

hop chét c6 cong thirc (II) dugc dua qua phan tmg Heck, trong dung méi nude hodc hitu

co, cb mit ciia chat xiic tac paladin, bazo, phosphin va hop chét c6 cong thirc (I11):

()

Q\ Het

trong @6 nhém X, Y va Het dugce dinh nghia nhu véi cong thirc (I);

dé thu dugc hop chat ¢ cong thirc (IV):

(V)

trong dé R,, Ry, R, Ry, X, Y va Het duge dinh nghia nhu véi cong thic (I);
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nhém chitc andehit ciia hop chét c6 cong thirc (IV) dwoc oxy héa véi axit carboxylic dé

tao thanh hop chét c6 cong thire (V):

trong d6 R,, Ry, R, Ry, X, Y va Het dugc dinh nghia nhu véi cong thire (I);

hop chit c6 cong thirc (V) duge dua vao lién két peptit v6i hop chét cé cong thirc (VI):

NH
Rs (V1)

T

trong d6 T va Rs duge dinh nghia nhu véi cong thirc (I);

dé thu dugc hop chét c6 cong thirc (VII):
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(VI

trong d6 R, Ry, Re, Ry, T, Rs, X, Y va Het dugce dinh nghia nhu véi cong thire (I);

nhoém chirc este cia hop chit c6 cong thirc (VII) duoc thiy phan dé thu dugc axit
carboxylic hodc carboxylat tuong wmg, c6 thé dugc chuyén ddi thanh din xuét axit nhu
axyl clorua hodc anhydrit trude khi duoc lién két voi mot amin NHR3R, trong d6 R; va

R, dwoc dinh nghia giéng nhu vé&i cong thire (I), dé thu dugc hop chét ¢ cong thire (I);

hop chit c6 cong thire (I) c6 thé dwgc tinh ché theo k¥ thuét tach thong thudng, dwoc
chuyén héa, néu cén, thanh cic mudi cdng cua né voi mot axit hodc bazo dugec dung ma

duogc tach tiy y thanh dong phéan cia né theo mot k§ thuat tach thong thudng;

dwoc hidu ring, tai thoi diém bat ky dwoc coi 1a thich hop trong qué trinh duge mé ta &
trén, mét s6 nhém (hydroxy, amino, v.v.) ciia chat phan timg ban dau hoic chit trung gian
ctia quy trinh tdng hop c6 thé dwoc bao vé, sau d6 duge loai bao vé, theo cac yéu ciu cia

quy trinh tdng hop.

7. Quy trinh theo diém 6 @ diéu ché hop chét c6 cong thirc (I), trong d6 mét trong cac
nhom R; hoic Ry duoc thé bai nhém chire hydroxy , dac trung 1a amin NHR;R, dugc trai
qua phan mg bao vé nhém chirc hydroxy trude khi bat cip bat ky véi axit carboxylic

dugc tao tir hop chat c6 cong thire (VII), hodc véi mot dan xuét axit trong g cla nod,
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hop chét bao vé cua cong thue (I) thu dwoc sau d6 dugc dua vao phan ing loai bao vé va
sau d6 dugc tily ¥ chuyén d6i thanh mét trong nhitng mudi cong clia né v4i mot axit hodic

bazo dugc dung.

8. Duoc phidm chira hop chét c6 cong thie (I) theo diém bat ky trong s6 cac diém tir 1
dén 5 hodc mudi cdng cuia nd voi axit hodc bazo duge dung két hop véi mot hodc nhiéu

ta duoc duge dung.
9. T4 hop gdm hop chit cé cong thirc (I) theo diém bt ky trong s6 cac diém tir 1 d&én 5
v6i chét ngira ung thu duoc chon tir cac chét gdy ung thu, chat doc phan bao, chit chong

chuyeén hoéa, chat trc ché proteasom, chat trc ché kinaza va khang thé.

10. Duoc phém chtra td hop theo diém 9 két hop v6i mot hodc nhiéu t4 duoc duge dung.
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