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Linh vue ky thuit dwoe dé cap

Sang ché @& cap dén cac hop chit pyrol, quy trinh diéu ché va dugc phdm chira

chuing.

Tinh trang ky thuét ciia sang ché

Céc hop chat cia sang ché c6 cac dic tinh duogc ly rét ¢6 gia tri trong linh vuc

ve su chét rung té€ bao va ung thu hoc.

Su chét rung t€ bao, hoic su chét té bao duogc lap trinh, 1a mot qua trinh sinh ly
hoc rét quan trong cho su phat trién cua phoi thai va duy tri su can béng ndi moi & mo.
Su chét té bao dang chét rung t& bao dwoc l4p trinh bao gdm nhiing thay ddi hinh thai
nhu 13 ngung tu céc hat nhan, sy phdn manh ADN va hién tugng sinh hdéa nhu 14 sy
hoat hoa ctia cic caspase giy thiét hai téi cac thanh phan céu tric quan trong cua té
bao, vi viy gdy ra su tach roi va chét di ctia né. Quy tic ciia qua trinh chét rung té bao
rat phure tap va bao gém su hoat héa hodc su trc ché cia mdt sb dudng truyén tin hiéu

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

Viéc khong didu tiét su chét rung té bao c6 lién quan dén mot sé bénh ly. Su
chét rung t€ bao ting 1én c6 lién quan dén cac bénh thoai héa thin kinh nhu 12 bénh
Parkinson, bénh Alzheimer va thiéu mau cuc bd. Nguoc lai, nhitng thiéu hut trong
viéc thuc hién chét rung té bao dong vai tro rit quan trong trong su phét trién ctia bénh
ung thu va su khiang hoa chét cia chiing, trong cac bénh tu mién dich, cac bénh viém
va nhidm tring do vi rat. Theo d6, sy ving mat ctia qua trinh chét rung té bao 12 mot
trong nhitng ddu hiéu kiéu hinh ctia bénh ung thu (Hanahan D. et al., Cell 2000, 100,
57-70).

Céc protein chéng chét rung té bao thudc ho Bel-2 ¢6 lién quan dén nhidu bénh
Iy. Su bao ham cac protein thudc ho Bcl-2 duge mé ta trong nhiéu loai bénh ung thu,
ching han ung thur dai truc trang, ung thu va, ung thu phdi té bao nhé, ung thu phoi

khong phai té bao nho, ung thu bang quang, ung thu budng tring, ung thu tuyén tién
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liét, bénh bach cau lym phé man tinh, u lym pho thé nang, u tly, v.v. Su biéu hién qua
murc clla cac protein chéng chét rung thudc ho Bcl-2 ¢6 lién quan dén su tao u, dén sur
khang hoa tri va dén su chin doan 1am sang cia bénh nhan méc bénh ung thu. Do do,
tén tai nhu ciu didu tri dbi v6i cac hop chét trc ché hoat dong chdng chét rung té bao

cua cac protein ho Bcel-2.

Ngoai viée c6 tinh méi, cac hop chét clia sang ché c6 cac tinh chit dAn dén chét
rung té bao cho phép str dung chung trong cac bénh ly lién quan dén su sai hong trong
qua trinh chét rung té bao, vi du, trong diéu tri bénh ung thu, c4c bénh ty mién dich va

cac bénh thudc hé théng mién dich.

Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 1 d& xuit hop chat pyrol c6 cac tinh chit ddn dén chét
rung té bao cho phép str dung chiing trong cac bénh Iy lién quan dén sy sai hong trong
qua trinh chét rung té bao, vi dy, trong diéu tri bénh ung thu, cic bénh ty mién dich va

cac bénh thudc hé théng mién dich.

Theo d6, sang ché dé cap dén hop chit c6 cong thic (1):

trong do:
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Ay va A,, doc 14p v6i nhau, 1a nguyén t&r hydro hoic nguyén tir halogen, nhom
(C;-Cg)polyhaloalkyl mach théng hodc mach nhanh, nhém (C,-Cg)alkyl mach

thang hodc mach nhanh hodc nhom xycloalkyl,

T 1a nguyén tir hydro, nhém (C;-Cg)alkyl mach thiang hoic mach nhanh tuy y
duoc thé boi tir mot dén ba nguyén tt halogen, nhom (C,-C,)alkyl-NRR,, hodc
nhom (C;-Cy)alkyl-ORg,

R; va Ry, doc lap v6i nhau, 1a nguyén tir hydro hodc nhém (Ci-Cg)alkyl group

mach théng hodc mach nhanh,
hodc R; va R, cung véi nguyén tir nito mang chung tao thanh heteroxycloalkyl,

Rj3 1a nhém (C;-Cg)alkyl mach théng hodc mach nhanh, nhém (C,-Cg)alkenyl
mach th'flng hodc mach nhénh, nhém (C,-Cg)alkynyl mach théng hodc mach
nhanh, nhém xycloalkyl, nhém (Cs-Cyg)xycloalkyl-(C;-Cg)alkyl trong d6 ntra
phan ti alkyl 1a mach thing hoic mach nhanh, nhom heteroxycloalkyl, nhom
aryl hoic nhém heteroaryl, duoc hiéu 14 mot hodc nhiéu nguyén tr cacbon cia
cdc nhém trude do, hodc clia cac phén tir thé c6 thé cua ching, ¢6 thé bi dotéri

hoa,

R4 la nhém aryl, nhém heteroaryl, nhém xycloalkyl hodc nhom (C;-Cq)alkyl
mach théng hodc mach nhanh, dugc hiéu 12 mot hodc nhiéu nguyén tir cacbon
cua cac nhom trudc do, hodc cua cac phén tir thé c6 thé cua chung, cé thé bi

dotéri hoa,

Rs 1a nguyén tt hydro hodc halogen, nhém (C,-Cg)alkyl mach thing hodc mach

nhanh, hodc nhém (C;-Cg)alkoxy mach théng hodc mach nhanh,
R¢ 12 nguyén tir hydro hodc nhém (C,-Cg)alkyl mach thing hodc mach nhénh,

Ra, Ry, Re va Ry, doc 18p véi nhau, dai dién cho nhém Ry, 14 nguyén tr halogen,
nhém (C;-Cg)alkoxy mach thing hoic mach nhéanh, nhém hydroxy, nhém

(C;-Cg)polyhaloalkyl mach théng hodc mach nhanh, nhém triflometoxy, -
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NR7R7', nitro, R7-CO-(Cy-Cq)alkyl-, R;-CO-NH-(C,-Cg)alkyl-, NRsR,'-CO-(C,-
Ce)alkyl-, NR7R'-CO-(C,-Cg)alkyl-O-, R;-SO,-NH-(C,y-Cg)alkyl-, R7-NH-CO-
NH-(Cy-Cg)alkyl-, R;-O-CO-NH-(C(-Cg)alkyl-, nhém heteroxycloalkyl, hoic
cac phﬁn ttr thé cia mot trong cac cdp (Ry,Ry), (Ry,Re) hodc (Re,Ry) tao vai cac
nguyén tir cacbon mang ching thinh mot vong co tir 5 dén 7 canh, vong nay c6
thé chira tir 1 dén 2 dj t§ duoc chon tir oxy va luu huynh, dugce hiéu 12 mét hodc
nhiéu nguyén 1 cacbon ciia vong dwoc x4c dinh & trén c6 thé bi dotéri héa hoidc
dugc thé béi tir 1 dén 3 nhém dugc chon tir halogen va nhém (C;-Cg)alkyl

mach théng hodc mach nhanh,

¢ Ry va Ry, doc lap véi nhau, 1a hydro, nhém (C;-Cg)alkyl mach théng hoac
mach nhanh, nhom (C,-C¢)alkenyl mach théng hodc mach nhanh, nhom
(C,-Cg)alkynyl mach théng hodc mach nhénh, nhém aryl hoéc heteroaryl, hoic
R; va R4, cung vé1 nguyén tr nito mang chung, tao thanh mot di vong chira tir

5 dén 7 canh,

dugc hiéu la:

"aryl" c6 nghia 1a nhém phenyl, naphtyl, biphenyl hoac indenyl,

- "heteroaryl" c6 nghia 12 bt ky nhom don vong hoic hai vong chira tir 5 dén 10
canh, c6 it nhat mot nira phan t 1a thom va chira tir 1 dén 4 di td dugc chon tur

oxy, luu huynh va nito (bao gdm c4 nito bac bdn),

- "xycloalkyl" c6 nghia 13 bat ky nhom don vong hoic hai vong, nhom khong

thom, nhém thudc vong cacbon chira tir 3 dén 10 canh,

- "heteroxycloalkyl" c6 nghia 13 bit ky nhém don vong hodc hai vong, nhém
khong thom, nhém ngung tu hodc vong chira tir 3 dén 10 canh va chira tir 1 dén

3 dj t6 duge chon tir oxy, lwu huynh, SO, SO, v nito,

cdc nhém aryl, heteroaryl, xycloalkyl va heteroxycloalkyl vi thé dugc xac dinh va cac
nhém alkyl, alkenyl, alkynyl va alkoxy co6 thé dugc thé boi tir 1 dén 3 nhom duge

chon tir nhém (C;-Cg)alkyl mach thing hoic mach nhanh dwogc thé tuy ¥, nhom (Cs-
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Ce)spiro, nhom (Cy-Cg)alkoxy mach théng hodc mach nhanh dugc thé tuy y, (C;-
Ce)alkyl-S-, hydroxy, oxo (hodc N-oxit & vi tri thich hgp), nitro, xyano, -COOR/, -
OCOR!', NR'R", (C;-C¢)polyhaloalkyl mach théng hodc mach nhénh, triflometoxy,
(C-Cg)alkylsulphonyl, halogen, aryl dugc thé tiy ¥, heteroaryl, aryloxy, arylthio,
xycloalkyl, heteroxycloalkyl dugc thé tiy y béi mot hodc nhiéu nguyén tr halogen
hoic nhoém alkyl, duge hiéu 1a R' va R", doc 14p vdi nhau, 1a nguyén t hydro hoac

nhém (C;-Cg)alkyl mach théng ho#ic mach nhanh dugc thé tuy vy,

céac chat dong phan doi dnh va cic chat dong phan khong do6i quang cua ching, va cac

muoi cong cua ching véi axit hodc bazo dugc dung.

Ngoai ra, sang ché con dé cap dén quy trinh didu ché hop chét pyrol va dugc

pham chira hop chit nay.

M ta chi tiét sang ché

Cu thé, sang ché d& cap dén hop chit ¢6 cong thuc (I):

trong do:
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Aj va A,, doc lap véi nhau, 1a nguyén tr hydro hodc nguyén tir halogen, nhom
(C4-Cy)polyhaloalkyl mach théng hodc mach nhanh, nhém (C;-Cq)alkyl mach

théng hodc mach nhanh hoac nhom xycloalkyl,

T 12 nguyén tit hydro, nhém (C;-Cg)alkyl mach thang hodc mach nhanh tiy y
duoc thé bai tir mét dén ba nguyén tr halogen, nhém (C;-C,)alkyl-NR;R,, hodc
nhém (C1-Cy)alkyl-ORg,

R; va R,, doc 14p v6i nhau, 12 nguyén t hydro hodc nhém (C,-Cg)alkyl group

mach théng hodc mach nhanh,
hodc R; va R, cuing v61i nguyén tr nito mang chiing tao thanh heteroxycloalkyl,

Rj3 1a nhém (Cy-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, nhém xycloalkyl, nhom (C;-Cjg)xycloalkyl-(C;-Cg)alkyl trong d6 nira
phan tir alkyl 12 mach thing hodc mach nhanh, nhom heteroxycloalkyl, nhém
aryl hodc nhém heteroaryl, dugce hiéu 12 mot hodc nhiéu nguyén tir cacbon cia
cac nhém trude do, hodc cua cac phén tir thé c6 thé cia chung, c6 thé bi dotéri

hoa,

R4 1a nhém aryl, nhém heteroaryl, nhém xycloalkyl hodac nhom (C;-Cq)alkyl
mach théng hodc mach nhanh, dugc hiéu 12 mét hodc nhiéu nguyén tir cacbon
cua cdc nhom trudc do, hodc cia cac phén tr thé c6 thé caa ching, co thé bi

dotéri hoa,
Rs 1a nguyén ttr hydro hodc halogen, nhém (C;-Cg)alkyl mach thing hoic mach
nhénh, hodc nhém (C;-Cg)alkoxy mach théng hodc mach nhanh,

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

Ra, Ry, Re va Ry, doc 1ap v6i nhau, dai dién cho nhom R, 1a nguyén ti halogen,
nhom (C;-C¢)alkoxy mach théng hodc mach nhanh, nhém hydroxy, nhém

(C;-Cg)polyhaloalkyl mach théng hodc mach nhanh, nhém triflometoxy, -
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NR7R7, nitro, R7-CO-(Cy-Cg)alkyl-, R;-CO-NH-(Cy-Cg)alkyl-, NR7R;'-CO-(Cy-
Ce)alkyl-, NR7R;'-CO-(Cy-Cg)alkyl-O-, R7-SO,-NH-(Cy-Cy¢)alkyl-, R,-NH-CO-
NH-(Cyp-Ce)alkyl-, R;-O-CO-NH-(C,-Cg)alkyl-, nhém heteroxycloalkyl, hoic
cac phr:in ttr thé cta mot trong céac cdp (R,,Ryp), (Ry,Re) hodc (R.,Ry) tao véi cac
nguyén tt cacbon mang ching thanh mot vong c6 tir 5 dén 7 canh, vong nay c6
thé chira tir 1 dén 2 di t6 dugc chon tir oxy va luu huynh, duoc hiéu 1a mot hoidc
nhiéu nguyén & cacbon ctia vong duge x4c dinh & trén c6 thé bi dotéri hoa hodc
dugc thé béi tr 1 dén 3 nhém dugc chon tr halogen va nhém (C;-Cg)alkyl

mach théng hoac mach nhanh,

¢ R; va R7, doc 14p vé6i nhau, 13 hydro, nhém (C;-Cg)alkyl mach théng hoac
mach nhéanh, nhém (C,-Cg)alkenyl mach théng hodc mach nhanh, nhom
(C,-Cg)alkynyl mach thing hoic mach nhanh, nhém aryl hodc heteroaryl, hoidc
R; va Ry, cing v&i nguyén tir nito mang ching, tao thanh mot di vong chira tir

5dén7 canh.

duoc hiéu la:
- "aryl" c6 nghia la nhém phenyl, naphtyl, biphenyl hoac indenyl,

- "heteroaryl" c6 nghia 1a bt ky nhom don vong hodc hai vong chira tir 5 dén 10
canh, c6 it nhat mot nira phén tir 1a thom va chua tir 1 dén 4 dij t6 duogc chon tir

oxy, luu huynh va nito (bao gém ca nito bac bén),

- "xycloalkyl" c6é nghia la bat ky nhém don vong hodc hai vong, nhém khong

thom, nhém thudc vong cacbon chira tir 3 dén 10 canh,

- "heteroxycloalkyl" c6 nghia 13 bit ky nhém don vong hodc hai vong, nhom
khong thom, nhém ngung tu hodc vong chira tir 3 dén 10 canh va chira tir 1 dén

3 dj t§ dugc chon tur oxy, luu huynh, SO, SO, va nito,

cdc nhom aryl, heteroaryl, xycloalkyl va heteroxycloalkyl vi thé dugc xac dinh va cac
nhom alkyl, alkenyl, alkynyl va alkoxy c6 thé dwoc thé boi tir I dén 3 nhém duge
chon tir nhém (C;-Cg)alkyl mach thang hodc mach nhanh dugc thé tuy y, nhom (Cs-
Ce)spiro, nhom (C;-Cg)alkoxy mach théng ho#c mach nhanh duogc thé tuy y, (Cs-
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Ce)alkyl-S-, hydroxy, oxo (hodc N-oxit ¢ vi tri thich hgp), nitro, xyano, -COOR’, -
OCOR', NR'R", (C;-C¢)polyhaloalkyl mach théng hodc mach nhénh, triflometoxy,
(C1-Ce)alkylsulphonyl, halogen, aryl dugc thé tiiy y, heteroaryl, aryloxy, arylthio,
xycloalkyl, heteroxycloalkyl duge thé tiy ¥ béi mot hodc nhidu nguyén tr halogen
hozc nhém alkyl, duge hiéu 1a R' va R", doc 13p v61 nhau, 1a nguyén t& hydro hodac

nhém (C;-Cg)alkyl mach théng hodc mach nhanh dugc thé tuy y,

céc chét dong phén doi anh va cic chat dong phan khong d6i quang cta ching, va cac

mudi cOng cua chung véi axit hodc bazo dugc dung.

Trong sb cac axit duoc dung c6 thé ké dén, ma khong bao ham gi6i han bt ky,
axit clohydric, axit bromhydric, axit sulfuric, axit phosphonic, axit axetic, axit
trifloaxetic, axit lactic, axit pyruvic, axit malonic, axit sucxinic, axit glutaric, axit
fumaric, axit tartaric, axit maleic, axit xitric, axit ascorbic, axit oxalic, axit

metansulphonic, axit camphoric v.v.

Trong sb cac bazo duge dung c6 thé ké dén, ma khong bao ham giGi han bt

ky, natri hydroxit, kali hydroxit, trietylamin, tert-butylamin v.v.
Thuén loi, néu A 1a nguyén tir hydro hodc nhém metyl.

Hon nita, tot hon 14, A; 1a nhom (C,-Cg)alkyl mach théng hodc mach nhanh
duge thé tiy y bdi mot nhom duge chon tir halogen, hydroxy, (C;-C¢)alkoxy mach
thang hoic mach nhanh, NR'R" va morpholin.

Trong mot phwong 4n khac ciia sang ché, A, 1a nhom (C-Ce)polyhaloalkyl

mach thing hoic mach nhanh hoic nhom xyclopropyl.
Tham chi t6t hon nita, A| va A, déu la nhém metyl.

Trong mdt phuwong 4n wru tién ciia sang ché, T 12 nhém (C;-Cg)alkyl mach thang
hodc mach nhanh. Trong mdt phuong an wu tién khac, T 1a nhom alkyl(C;-C,4)-NR R,
va cu thé hon 1 nhém alkyl(C;-C4)-NR R, trong do R, va R, cung v4i nguyén tir nito

mang ching tao thanh mot heteroxycloalkyl.
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Trong cic hop chit wu tién cia sang ché, T 1a nhom metyl, aminometyl,
(morpholin-4-yl)metyl, (4-metylpiperazin-1-yl)metyl, 2-(morpholin-4-yl)etyl, [2-
(morpholin-4-yl)etoxy]metyl, hydroxymetyl, [2-(dimetylamino)etoxy Jmetyl,
hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-ylmetyl, 1-oxa-6-azaspiro[3.3]hept-6-yl-
metyl, 3-(morpholin-4-yl)propyl hoic triflometyl. Tham chi t6t hon nita, T 12 nhém
(morpholin-4-yl)metyl, metyl hodc 3-(morpholin-4-yl)propyl.

Tét hon, R, va Ry mdi nhom 1a mot nguyén tr hydro va (Ry,R,), cung véi cac
nguyén tir cacbon mang chiing, tao thanh nhém 1,3-dioxolan hodc nhém 1,4-dioxan;
hoic R,, R, va Ry mdi nhoém 1a mdt nguyén tir hydro va R, 1a nguyén tr hydro hodc
nguyén t¢ halogen hodc nhom metoxy. Tham chi tdt hon nita, R, va Ry mdi nhom la
nguyén tir hydro va (Ry,R.), cung véi cac nguyén tir cacbon mang ching, tao thanh
nhém 1,3-dioxolan; hoic R,, R, va Ry, mdi nhém 1a nguyén t hydro va Ry, 14 nguyén

ttr halogen, t5t hon 14 nguyén tir clo hoic flo.

Trong mot phuwong 4n khic cia sang ché, R, va Ry mdi nhom la nguyén tr
hydro, Ry, 12 nguyén tir hydro hodc nguyén tir halogen va R, 1a nhom hydroxy hoic
metoxy, hodc: R, va Ry mdi nhém 1a nguyén tir hydro, Ry 1a nhém hydroxy hoic

metoxy va R 1a nguyén tir halogen.

Ngoai ra, thudn loi néu, R,, R, va Ry, mdi nhém 1a nguyén tr hydro va R, la
nhom duogc chon tir R7-CO-NH-(Cy-Cg)alkyl-, R;-SO,-NH-(Cy-Cy)alkyl-, R;-NH-CO-
NH-(Cy-Cg)alkyl- va R7-0-CO-NH-(Cy-Cg)alkyl-. Pdi véi nhitng hop chit cu thé nay,
R; tét hon 12 nhom (C1-Cy)alkyl mach théng hodc mach nhénh hodc nhom heteroaryl
tiy y dugc thé bi nhom (C,-Cg)alkyl mach thang hoic mach nhénh, va Ry 1a nhom 4-
hydroxyphenyl. Tham chi t&t hon nita, R5 12 nhém metyl.

Cic nhém Ry dugc uu tién la: phenyl; 4-hydroxyphenyl; 3-flo-4-
hydroxyphenyl; 2-hydroxypyrimidin; 3-hydroxypyridin. Tham chi t6t hon nita, Ry 12
nhém 4-hydroxyphenyl.

Trong céc hop chét duoc vu tién cua sang ché, R; 1a nhom (C;-Cg)alkyl mach

thing hodc mach nhanh (t5t hon 13 metyl), aryl hodc heteroaryl, tit ca dugc thé tuy y.

-10-



23582

Céac nhém aryl va heteroaryl déc biét dugc uvu tién hon. Cubi cung, R; t6t hon 14 nhom
dugc chon tu phenyl, 1H-pyrazol, 1H-indol, 1H-indazol, pyridin, pyrimidin, 1H-
pyrolo[2,3-b]pyridin, 2,3-dihydro-1H-pyrolo[2,3-b]pyridin, 1H-benzimidazol, 1H-
pyrol, 1H-pyrolo[2,3-c]pyridin, 1H-pyrolo[3,2-b]pyridin, SH-pyrolo[3,2-d]pyrimidin,
thiophen, pyrazin, 1H-pyrazolo[3,4-b]pyridin, 1,2-oxazol, va 1H-pyrazolo[1,5-
a]pyrimidin, cdc nhom nay tuy y c6 mot hodc nhiéu phén tir thé duogc chon tir halogen,
(C4-Cg)alkyl mach théng hodc mach nhéanh, (C;-C¢)alkoxy mach théng hodc mach
nhinh, xyano, xyclopropyl, oxetan, tetrahydrofuran, -CO-O-CHs;, tridoterimetyl, 2-
(morpholin-4-yl)etyl va 2-(morpholin-4-yl)etoxy. Tét hon nita, R; 12 nhom I-metyl-
1H-pyrazol-4-yl, pyridin-4-yl, 1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl, 5-xyano-1-
metyl-1H-pyrol-3-yl, 5-xyano-1,2-dimetyl-1H-pyrol-3-yl, 1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl, 5-xyano-2-metyl-1-(tridoterimetyl)-1H-pyrol-3-yl.

Céc hop chit duoc vu tién theo sang ché nim trong nhém sau:

- 5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit,

- 5-(5-clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-
N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyridin-4-yl)-1H-pyrol-3-cacboxamit,

- N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-y1)-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit,

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

- 5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit,

- 5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit,
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- 5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyridin-4-y1)-1H-
pyrol-3-cacboxamit,

- 5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(5-xyano-1-metyl-1H-pyrol-3-yl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,

- N-(5-xyano-1-metyl-1H-pyrol-3-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-yl-
metyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,

- 5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(5-xyano-1,2-dimetyl-1H-pyrol-3-y1)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,

- 5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit,

- N-(5-xyano-1,2-dimetyl-1H-pyrol-3-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-yl-
metyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,

- 5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-[5-xyano-2-metyl-1-(tridoterimetyl)-1H-pyrol-3-yl]-N-
(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,

céc chit ddng phan dbi anh va cac chit déng phan khong ddi quang ciia ching, va

mubi cong cua chiing véi axit hodc bazo duge dung.
Sang ché ciing dé cap dén quy trinh diéu ché hop chét c6 cong thic (1), dic
trung & chd quy trinh nay sir dung hop chét c¢6 cong thirc (II) 1am nguyén liéu ban dau:
O Br
Ra
(I
Ry Rp
Re

trong d6 R,, Ry, R va Ry nhu dugce xéac dinh trong cong thuc (1),
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hop chat ¢ cong thirc (II) duge dua vao phan tng Heck, trong moi trudng nude hoic
hitu co, v6i sy ¢6 mit ctia cht xic tic paladi, bazo, phosphin va hop chét ¢6 cong
thirc (II):

p— A1
Ohe,

trong d6 cac nhom A; va A, nhu dugce xac dinh trong cong thire (I) va Alk 14 nhém

{0

(C;-Cg)alkyl mach thang hoic mach nhanh,

dé thu dwoc hop chét c6 cong thuce (IV):

v)

trong d6 Aj, Ay, R,, Ry, Re va Ry nhu duge xac dinh trong cong thue (I) va Alk nhu

duoc xac dinh & trén,

nhém chitc aldehyt ctia hop chit c6 cong thirc (IV) duoc oxy hoéa thanh axit

cacboxylic d tao ra hop chit c6 coOng thue (V):
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V)

trong d6 A, Ay, R,, Ry, R va Ry nhu duge x4c dinh trong cong thire (I) va Alk nhu

duogc xac dinh & trén,

hop chét c6 cong thire (V) dugc lién két peptit v6i hop chét ¢6 cong thic (VI):

Rs NH
(V1)
-

trong d6 T va Rs nhu dugc xac dinh trong cong thice (1),

dé tao ra hop chét ¢ cong thirc (VII):

-14-



23582

(Vi

trong d6 Aj, Ay, Ry, Ry, Re, Ry, T va Rs nhu duge xac dinh trong cong thire (I) va Alk

nhu dugc xac dinh ¢ trén,

nhém chirc este ctia hgp chat c6 cong thiuc (VII) bi thiy phan dé tao thanh axit
cacboxylic hoic cacboxylat twong g, chat ndy c6 thé duge chuyén hoa thanh mot
dan xuét axit nhu 13 axyl clorua hodc anhydrit twong Gmg truée khi duoc lién hop véi
amin NHR;3R, trong d6 R; va R, ¢6 nghia gidng nhu trong cong thirc (I), dé tao ra hop

chét c¢6 cong thirc (I),

hop chét c6 cong thirc (I) c6 thé dugc tinh ché theo mot k§ thuat tach thong thuong,
duoc chuyén hoéa, néu can, thanh cac mudi cOng cua no voi axit hodc bazo duge dung

va dwoc tach tily y thanh cac chit ddng phan clia n6 theo k¥ thuat tach thong thuong,

duoc hiéu 13, & bat cir thoi diém nao duge coi 1a thich hop trong qué trinh duge mé ta
& trén, mot s6 nhém (hydroxy, amino, va cac nhéom tuong tu) cua chét phéan Ung hodc
chét trung gian ciia quy trinh tdng hop c6 thé dugc bao vé va sau d6 duoc loai bao vé

theo cic yéu ciu cuia quy trinh tdng hop.

Cu thé hon, khi mot trong cac nhém R; hodc Ry cia amin NHR3R, dugce thé boi
mot nhém chtra hydroxy, nhém con lai trude doé cé thé duoc dua vao phén Ung bao vé
trirde bit ky su lién két véi axit cacboxylic dugce tao ra tir hop chit ¢6 cong thirc (VII),

hodc v6i mot dan xuat axit twong ing cua no, hgp chat duge bao vé tao thanh co cong
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thirc (I) sau d6 dugc trdi qua phan tmg loai bao vé va sau do tily y dugc chuyén hoa

thanh mot trong cdc mudi cdng ciia n6d voi axit hodc bazo duge dung.

Sang ché ciing dé cap dén mot quy trinh thay thé khac dé diéu ché hop chét c6
cong thirc (I'), hop chét nay 14 trudong hop cu thé cta hop chit co cong thuc (I) nhu

dugce dinh nghia & trén:

Q)

trong do:
- Ay, Ay, Ry, Ry, R3, Ry, T va Rs nhu dugce xac dinh trong cong thire (1),

- Ry va R, sao cho mdt nhém 1a hydro va nhom kia 1a nhéom dugce chon tir Ry-
CO-NH-(C(-Cyg)alkyl-, R7-SO,-NH-(Cy-Cg)alkyl-, R;-NH-CO-NH-
(Co-CG)alk}’l- va R7-O-CO-NH-(C0-C6)alkyl-,

hop chét ¢ cong thire (I”) dugc didu ché theo quy trinh str dung hop chét c6 cong thic

(I') 1am nguyén liéu ban dau:
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trong do:
- R, vaRynhu dugce xac dinh trong cong thic (I),
- Hal la nguyén tir halogen,

- XjvaX;sao cho mot nhom la nhém (Cy-Cg)alkyl-NH, trong khi nhém kia 1a
nguyén tir hydro,

hop chét ¢6 cong thie (II') sau d6 dwoc lién két peptit véi hop chit co cong thire (VI):

Rs NH
V)
-

trong d6 T va Rs nhu dugce x4c dinh trong cong thirc (1),

@& thu dugc hop chét c6 cong thire (IIT):

@) Hal
.
T X4
X2

- R, Ry, T va Rs nhu duge xac dinh trong cong thire (1),

trong do:

- Hal Ia nguyén tir halogen,
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- Xj va X, sao cho mot nhom 1a nhém (Cy-Cg)alkyl-NH, trong khi nhom kia 12
nguyén tr hydro,

hop chit c6 cong thire (III') duge tham gia vao phén tng Heck, trong moi trudng nude
hogc hitu co, v6i sy ¢6 mit clia chit xic tac paladi, bazo, phosphin va hop chét c6

cong thuc (IV'):

Rs3
\
N—R,

O A1
Ohe

trong d6 A, Ay, R; va Ry nhu dugce xac dinh trong cong thic (1),

dé tao ra hop chét co cong thirc (V'):

(V)

trong do:

- Ay, Ay Ry, Ry, Rs, Ry, T va Rs nhu duge xdc dinh trong cong thire (I),
- X va X, sao cho mot nhom 1a nhom (Cy-Cg)alkyl-NH, trong khi nhom kia 1a
nguyén t hydro,
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hop chit c6 cong thitc (V') sau d6 duge dua vao phan ung axyl héa hodc sulphonyl

héa dé tao thanh hop chét c6 cong thirc (1),

hop chit c6 cong thirc (I') ¢6 thé dugc tinh ché theo mot k§ thuét tach thong thuong,
dugc chuyén héa, néu cén, thanh cac mubi cOng cua nod vé1 axit hodc bazo duge dung

va duge tach tiy y thanh cac chit dong phan cta né theo k§ thuét tach thong thuong,

dugc hiéu 13, & bét cir thoi diém nao duogc coi 12 thich hop trong qua trinh dugc mo ta
& trén, mot s6 nhém (hydroxy, amino va cac nhom twong tu) ctia chit phan tng hoac
chét trung gian ctia quy trinh tong hop c6 thé duoc bao vé va sau d6 duoc loai bao vé

theo céc yéu cu cia quy trinh téng hop.

Céc hop chit c6 cong thirc (IT), (IID), (II), (IV"), (VI) va amin NHR3R, déu c6
sin trén thi truong hodc c¢6 thé duge tao ra bdi ngudi cé trinh do trung binh trong linh
vue k¥ thuat bang cach st dung cac phan ng hoéa hoc thong thuong dugc mo ta trong

tai liéu chuyén nganh.

Nghién ctru duge ly vé cac hop chit cia sang ché cho thdy chiing ¢ cac tinh
chat din dén su chét rung té bao. Kha ning kich hoat qué trinh chét rung t& bao trong
cac té bao ung thu c6 lgi ich quan trong vé trj lidu trong viéc diéu tri cac bénh ung thu,

cdc bénh tu mién dich va ¢4 bénh thudc hé théng mién dich.

Dac biét hon, cac hop chét theo sang ché s& hiru dung trong viéc diéu tri cac
bénh ung thu khang héa chit hoic khang phong xa, va trong cac bénh v& mau 4c tinh

va ung thu phdi té bao nh.

Trong sb cac phwong phap du tinh didu tri bénh ung thu, ¢ thé ké dén ma
khong bao gdbm gi¢i han bat ky, phuong phap diéu tri bénh ung thu bang quang, ung
thu ndo, ung thu vi va tr cung, ung thu bach cau dang bach huyét man tinh, ung thu
dai tryc trang, ung thu thuc quan va gan, ung thu bach ciu nguyén bao lympho, u
lympho khong-Hodgkin, khéi u 4c tinh, cic bénh vé& mau 4c tinh, u tay, ung thu budng
trimg, ung thu phdi khong phai té bao nhé, ung thu tuyén tién liét va ung thu phéi té

bao nho. Trong sé cac u lympho khong-Hodgkin, c¢6 thé k& dén wu tién hon nita 13 u
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lympho thé nang, u lympho té bao vé, khuéch tén 16n té bao lympho B, u lympho loai

té bao nhé vau lympho té bao B ving ria.

Séng ché con dé cap dén dugce pham chira it nhat mot hop chit cé cong thuc (1)

két hop v6i mot hoic nhiéu ta duge dugc dung.

Trong sb cac dugc phdm theo sang ché c6 thé ké dén cu thé hon 1a cac duoc
phim thich hop dung dudng udng, ngoai dudng tiéu hoa, duong miii, dudi da hoic
xuyén qua da, dudng truc trang, ngdm, qua mit hosic qua dudong hod hép, dic biét la
céc vién nén hodc vién bao duong, vién nén ngdm dudi ludi, goi, goi nho, vién nang,
vién glossette, vién ngam, vién thudc dan, kem, thubc ma, gel boi trén da, va cac 6ng

thuoc c6 theé uong dugc hoac tiém dugc.

Liéu ding thay ddi theo gidi tinh, tudi tac va thé trong cua bénh nhan, theo
duong ding thudc, ban chét ciia chi din diéu tri, hodc cac phuong phép didu tri két
hop bét ky, va ndm trong khoang tir 0,01mg dén 1g mdi 24 gi® theo mot hodc nhiéu

1an dung thude.

Hon nita, sing ché con dé cép dén hdn hop chira hop chit ¢6 cong thic (I) véi
mdt tac nhan chbéng ung thu dwgc chon tir céc tac nhan gy doc gen, chit doc gian
phan, chét chdng chuyén hoa, chit uc ché proteasome, chét e ché kinaza va céc
khéng thé, va sang ché ciing dé cop dén cac dugc pham chira loai hdn hop nay va hdn

hop nay dé st dung trong san xuat thudc diéu tri bénh ung thu.

Céc hop chét clia sang ché ciing c¢6 thé dugc st dung két hop véi phuong phap

diéu tri bang tia X trong diéu tri bénh ung thu.

Cudi cung, cac hop chat cia sang ché c6 thé duoc lién két v6i cac khang thé
don dong hodc cidc manh cla n6 hodc lién két vdi cac protein gian gido c6 thé c6 hoic

khong lién quan dén cac khang thé don dong.

Céc manh khang thé c6 thé duoc hiéu 12 cdc manh loai Fv, scFv, Fab, F(ab")2,
F(ab'), scFv-Fc hodc cac diabodies, ching thuong c6 dic trung lién két tuwong tu nhu

khéng thé ma chung bt ngudn tir d6. Theo sang ché, cdc manh khang thé cia sang
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ché c6 thé thu dugc bét ddu tir cac khang thé bang cic phuong phép nhu 14 tiéu hoa
b&i céc enzym, ching han nhu pepsin hodc papain, va/hoic bang cach phan cit cac
cau disulfit bang cach khir hoa hoc. Theo cach khac, cac manh khang thé trong séng
ché ¢co thé thu duoc bang cac k§ thuat tai td hop di truyén tuong tw nhu thé dugc biét
dén béi nhitng ngudi 6 trinh do trung binh trong linh vuc k§ thuét hoic néu khéng
bing cach téng hop peptit theo phuong phép, vi du, tbng hop peptit tu dong ching han
nhu nhitng phuong phép tong hop duoc cung cép boi cong ty Applied Biosystems,

V.V.

CAc protein gian gido c6 thé c6 hodc khong lién quan dén cac khang thé don
dong duge hiéu theo nghia 12 mot protein ¢6 chira hodc khong chira mot nép globulin
mién dich va tao ra kha nang lién két tvong tu nhu mot khang thé don dong. Chuyén
gia trong linh vuc k¥ thuat biét 1am thé nao dé chon lya gian gido protein. Cu thé hon,
nguoi ta biét ré”lng, dé duoc lua chon, mot gian gido nhu vay phai hién thi mét sb tinh
nang nhu sau (Skerra A., J. Mol. Recogn., 13, 2000, 167-187): bao tdn tbt phat sinh
loai, cAu tric chic chin voi su to chire phéan t ba chiéu ndi tiéng (chéng han, vi du,
tinh thé hoc hodc NMR), kich thudc nhé, khong c6 hodc chi c6 mirc do bién dbi hau
tinh tién thip, d& san xuét, nhanh va sang loc. Gian gido protein nhu vay c6 thé 13, ma
khong bao g@)m gidi han, mot cAu truc duoc chon tir nhém gém co fibronectin va uu
ti€n 1a loai fibronectin 10 vung III (FNfnl0), lipocalin, anticalin (Skerra A., J.
Biotechnol., 2001, 74(4):257-75), protein Z din xuét tir ving B ctia protein A gay nén
do khudn tu ciu, thioredoxin A hodc protein bét ky voi vung 1dp lai nhu 1a "1ap lai
ankyrin " (Kohl et al., PNAS, 2003, vol.100, No.4, 1700-1705), "lap lai armadillo ",
"lap lai gidu leucine " hodc "ldp lai tetratricopeptit ". Ciing c6 thé ké dén gian gido dn
xudt tir cac chét dde (vi du, cac chét doc tir bo cap, con trung, ciy tréng hodc dong vit
than mém) hodc cac chét trc ché protein nitric oxit synthaza thudc t& bao than kinh

(Protein inhibitor of neuronal nitric oxide synthase - PIN).

Vi du thwre hién sang ché

Céc quy trinh di€u ché va vi du sau ddy minh hoa cho sang ché ma khong gidi

han sang ché theo cach bt ky.
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Quy trinh diéu ché 1: Axit 4-Clo-2-[4-(etoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-

yl]benzoic
Buéc A: Etyl 1,2-dimetyl-1H-pyrol-3-cacboxylat

B6 sung 2,61g (65,3mmol) natri hydrit (NaH) 60%, theo 3 phan, vao dung dich
chtra 10g etyl 2-metyl-1H-pyrol-3-cacboxylat (65,3mmol) va 8,95mL (130,6mmol)
metyl iodua trong 70mL dimetylformamit & nhiét do 0°C. Mé hon hgp nay sau do
duoc khudy & nhiét 6 0°C trong 1 gid. Sau d6, hdn hop phén ing nay dugc thity phan
bang cich bd sung 420mL nudc d4 lanh. Hn hop phén mg sau d6 dugce pha lodng
voi etyl axetat, dugc rira 14an luot bé’mg dung dich nuédc axit clohydric (HCI) 0,1M,
dung dich nuéc LiCl bdo hoa va sau d6 12 nude mudi. Pha hitu co sau dé dugc séy
kho trén MgSO,, duoc loc, duge ¢6 can dén kho va duoc tinh ché béng sdc ky trén

silica gel (gradien ete dAu mo/AcOEL).

'H NMR: & (400 MHz; dmso-d6; 300K): 6,65 (d, 1H pyrol); 6,3 (1d, 1H pyrol); 4,1
(1q, 2H, OCH,CHs); 3,5 (s, 3H N-pyrol); 2,4 (s, 3H pyrol); 1,5 (1t, 3H OCH,CH;)
IR: v:>C=0: 1688 cm'l; v: C-0-C: 1172 cm’!

Budc B: Etyl 5-(5-clo-2-formylphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxylat

B6 sung lan lugt 15,2g 2-brom-4-clobenzaldehyt (69mmol), 12,3g kali axetat
(125,6mmol) vao dung dich chita 10,5g hop chét thu duoc & Bude A (62,8mmol)
trong 65mL N,N-dimetylaxetamit va mé hdn hop nay dugc khudy trong argon trong
20 phut. Sau d6 bd sung vao do 2,2g chét xuc tac paladi PdCl,(PPh;), (3,14mmol).
Hon hop phan tng sau d6 dugc gia nhiét & nhiét do 130°C qua dém. Hon hop duge
quay trd lai nhiét do phong va sau d6 dugc pha lodng béng diclometan. Than dong vat
dugc bd sung (2g cho mdi gam san phdm) va mé hdn hop nay dwoc khudy & nhiét do
phong trong 1 gid va sau d6 dugc loc. Pha hitu co sau d6 duoc rira v6i nuée, duogc siy

kho trén MgSO, va dugc c6 can dén kho. San phém tho thu dugc theo cach d6 duoc
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tinh ché bang sic ky trén silica gel (gradien ete ddu mé/AcOEt). San phidm néu & dé

muc nay thu duge dudi dang chét ran.

'H NMR: & (400 MHz; dmso-d6; 300K): 9,8 (s, 1H, formyl); 7,91-7,69-7,61 (d, 3H,
thom Hs); 6,5 (s, 1H pyrol); 4,2 (q, 2H, OCH,CH3 ); 3.4 (s, 3H, CH;-N-pyrol); 2,55
(s, 3H pyrol); 1,28 (t, 3H, OCH,CHj5)

Buéce C: Axit 4-clo-2-[4-(etoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-yl]benzoic

Mot dung dich dugc chuin bi chua 12,85g hop chit thu duoc trong Budc B
(42mmol) va 35,7mL (336mmol) 2-metyl-2-buten trong hon hop chira 20mL axeton
va 20mL tetrahydrofuran. B6 sung vao d6, timg giot, 200mL dung dich nuéc chira
hdén hop cia 13,3g natri clorit (NaClO,) (147mmol) va 14,5g natri hydro phosphat
(NaHPO,) (105mmol). Mé hdn hop nay sau d6 duoc khudy manh & nhiét d6 phong
trong 7 gi¢r. Hon hop phan ting sau d6 duoc cd can dé loai bé axeton. Etyl axetat dugc
bb sung vao, va pha hitu co dugc rira v6i nude, duge sy khd trén MgSO, va sau do
duoc co can dén kho. Phén can sau d6 dugc dua vao mdt lugng tdi thiéu etyl ete. Chét
ran sau d6 dwoc loc ra, dugc rira bing ete va sau d6 duoc sdy kho trong chin khong &
nhiét d6 40°C qua dém. San phim néu & d& muc nay thu dugc du6i dang chit rin, san

phim nay duoc sir dung tiép theo ma khong can phai tinh ché.

'H NMR: § (400 MHz; dmso-d6; 300K): 13 (m, 1H COOH); 7,85-7,6-7,41(d,dd, wd,
3H, thom Hs); 6,3 (s, 1H, H pyrol); 4,15 (q, 2H, OCH,CHs); 3,25 (s, 3H, CH;-N-
pyrol); 2,5 (s, 3H, CH;-pyrol); 1,25 (t, 3H, OCH,CHj5)

IR: v: -OH: 3100-2500 cm™' axit; v: >C=0: 1681 cm™ este + axit

Quy trinh diéu ché 2: Axit 2-[4-(etoxycacbonyl)-1-metyl- 1H-pyrol-2-yl]benzoic

Quy trinh nay duoc thuc hién gidng nhu quy trinh diéu ché 1, bang cach thay
thé, mot mit, etyl 2-metyl-1H-pyrol-3-cacboxylat dwoc st dung trong budc A bing
etyl 1H-pyrol-3-cacboxylat va, mit khéc, 2-brom-4-clobenzaldehyt dugc su dung
trong Buéc B bang 2-brom-benzaldehyt.
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Quy trinh diéu ché 3: Axit 4-clo-2-[4-(etoxycacbonyl)-1-metyl-1H-pyrol-2-yl]benzoic

Quy trinh nay duoc thuc hién giéng nhu quy trinh didu ché 1, bang cach thay
thé etyl 2-metyl-1H-pyrol-3-cacboxylat dugc sir dung trong budc A bang etyl 1H-
pyrol-3-cacboxylat.

Quy trinh diéu ché 4: Axit 6-[4-(etoxycacbonyl)-1-metyl-1H-pyrol-2-yl]-1,3-

benzodioxol-5-cacboxylic

Quy trinh nay duoc thuc hién giéng nhu quy trinh didu ché 1, bang cach thay
thé, mot mat, etyl 2-metyl-1H-pyrol-3-cacboxylat dugc st dung trong budc A bing
etyl 1H-pyrol-3-cacboxylat va, mat khac, 2-brom-4-clobenzaldehyt dugc sir dung
trong budc B bang 6-brom-1,3-benzodioxol-5-cacbaldehyt.

IR: v: -OH: 3500-2300 cm’™ axit; v: >C=0: 1688-1670 cm™ este + axit
Quy trinh diéu ché 5: Axit 4-clo-2-[4-(etoxycacbonyl)-1-etyl-1H-pyrol-2-yl]benzoic

Quy trinh nay dwoc thure hién giéng nhu quy trinh diéu ché 1, bang cach thay
thé budc A, mdt mit, etyl 2-metyl-1H-pyrol-3-cacboxylat bing etyl 1H-pyrol-3-
cacboxylat va, mit khac, metyl iodua bing etyl iodua (xem quy trinh duoc md ta trong

Patent s6 US 6,258,805 B1).

Quy trinh diéu ché 6: Axit 4-clo-2-[1-xyclopropyl-4-(etoxycacbonyl)-1H-pyrol-2-

yl]benzoic

Quy trinh nay dugc thuc hién gibng nhu quy trinh diéu ché 1, bang cach thay
thé trong budc A, mét mit, etyl 2-metyl-1H-pyrol-3-cacboxylat bing etyl 1H-pyrol-3-
cacboxylat va, mat khac, metyl iodua bang axit xyclopropylboronic (xem quy trinh
duge mo ta trong tai liéu Bénard S. et al, Journal of Organic Chemistry 73(16), 6441-
6444, 2008).
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Quy trinh diéu ché 7: Axit 4-clo-2-[4-(etoxycacbonyl)- 1-(propan-2-yl)-1H-pyrol-2-

yl]benzoic

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 1, bang cach thay
thé trong budc A, mot mit, etyl 2-metyl-1H-pyrol-3-cacboxylat bang etyl 1H-pyrol-3-
cacboxylat va, mit khac, metyl iodua bang isopropyl iodua (xem quy trinh dugc mo ta

trong tai liéu Okada E. et al, Heterocycles 34(7), 1435-1441, 1992).

Quy trinh didu ché 8: Axit 4-flo-2-[4-(metoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-

yl]benzoic

Quy trinh nay dugc thuc hién gidng nhu quy trinh didu ché 1, bang cach thay
thé, trong budc A, etyl 2-metyl-1H-pyrol-3-cacboxylat bing metyl 2-metyl-1H-pyrol-
3-cacboxylat va 2-brom-4-clobenzaldehyt dugc st dung trong bude B bang 2-brom-4-

flobenzaldehyt.
IR: v: -OH: 2727-2379 cm™ axit - v:>C=0: 1687 cm™

Quy trinh didu ché 9: Axit 6-{1-[2-(benzyloxy)Etyl]-4-(etoxycacbonyl)-5-metyl-1H-
pyrol-2-yl}-1,3-benzodioxol-5-cacboxylic

Buéc A: Etyl 1-[2-(benzyloxy)etyl]-2-metyl-1H-pyrol-3-cacboxylat

Quy trinh nay duogc thuc hién gidng nhu budc A cia quy trinh diéu ché 1, bing
cich thay thé metyl iodua dwgc sir dung lam tic nhan alkyl hoa bing benzyl 2-

brometyl ete.

'H NMR: § (400 MHz; dmso-d6; 300K): 7,32 (t, 2H, Hs thom, H meta benzyl ete);
7,3 (t, 1H, H thom, H para benzyl ete); 7,23 (d, 2H, Hs thom, H ortho benzyl ete);
6,72 (d, 1H, H- pyrol); 6,35 (d, 1H, H- pyrol); 4.48 (s, 2H, Hs béo, O-CH,-Ph); 4,15
(g, 2H, Hs béo, O-CH,-CHj); 4,1 (t, 2H, Hs béo, CH,-O-CH,-Ph); 3,7 (t, 2H, Hs béo,
CH,-CH,-O-CH,-Ph); 2,45 (s, 3H, CH;s- pyrol); 1,25 (t, 3H, Hs béo, O-CH,-CH3)

IR: v: >C=0: 1689 cm™
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Buéc B: Axit 6-{1-[2-(Benzyloxy)etyl]-4-(etoxycacbonyl)-5-metyl-1H-pyrol-2-yl}-

1,3-benzodioxol-5-cacboxylic

Quy trinh nay duoc thuc hién theo quy trinh & cac budc B va C cia quy trinh
ditu ché 1, bing cach thay thé 2-brom-4-clobenzaldehyt bing 6-brom-1,3-
benzodioxol-5-cacbaldehyt.

1H NMR: 6 (400 MHz; dmso-d6; 300K): 7,35 (s, 1H, H thom, H benzodioxol); 7,30
(m, 3H, Hs thom, H benzyl ete); 7,25 (s, 1H, H thom, H benzodioxol); 7,10 (d, 2H, Hs
thom, H ortho benzyl ete); 12,55 (s rong, 1H, COOH); 6,75 (s, 1H, H- pyrol); 6,15 (s
rong, 2H, Hs béo, O-CH,-0); 4,30 (s, 2H, Hs béo, O-CH,-Ph); 4,15 (q, 2H, Hs béo,
O-CH,-CHj3); 3,9 (m, 2H, Hs béo, CH,-CH,-O-CH,-Ph); 3,40 (t, 2H, Hs béo, CH,-
CH,-0-CH,-Ph); 2,50 (s, 3H, CH;s- pyrol); 1,25 (t, 3H, Hs béo, O-CH,-CH3)

IR: v: -OH: 3200-2300 cm™! axit ; v: >C=0: 1687 cm™' axit

Quy trinh diéu ché 10: Axit 2-{1-[3-(Benzyloxy)propyl]-4-(etoxycacbonyl)-5-metyl-
1H-pyrol-2-yl}-4-flobenzoic

Quy trinh nay dwgc thuc hién gidng nhu quy trinh diéu ché 9, bang cach thay
thé benzyl 2-brometyl ete dugc st dung trong bude A bing benzyl 3-brompropyl ete
va 6-brom-1,3-benzodioxol-5-cacbaldehyt dugc sir dung trong buéc B bang 2-brom-
4-flobenzaldehyt.

IR: v: -OH: 3200-2305 cm’ axit; v: >C=0: 1690 cm’! axit

Quy trinh didu ché 11: Axit 6-[4-(Etoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-yl]-1,3-

benzodioxol-5-cacboxylic
Quy trinh nay dwgc thuc hién gidng nhu quy trinh diéu ché 1, bang céach thay

thé 2-brom-4-clobenzaldehyt duwgc s dung trong budc B béng 6-brom-1,3-
benzodioxol-5-cacbaldehyt.

-26-



23582

Quy trinh didu ché 12: Axit 4-Metoxy-2-[4-(metoxycacbonyl)-1,5-dimetyl-1H-pyrol-
2-yl]benzoic

Quy trinh ndy dugc thuc hién gidng nhu quy trinh diéu ché 1, bang cach thay
thé etyl 2-metyl-1H-pyrol-3-cacboxylat dugc sit dung trong budc A bing metyl 2-
metyl-1H-pyrol-3-cacboxylat va 2-brom-4-clobenzaldehyt dugc su dung trong budc B
bing 2-brom-4-metoxybenzaldehyt.

IR: v: -OH: 3000-2500 cm™ axit; v: >C=0: 1693 + 1670 cm™ axit + este

Quy trinh diéu ché 13: Axit 7-[4-(Metoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-yl]-2,3-

dihydro-1,4-benzodioxin-6-cacboxylic

Quy trinh nay dwoc thuc hién giéng nhu quy trinh didu ché 1, bang cach thay
thé trong budc A etyl 2-metyl-1H-pyrol-3-cacboxylat bing metyl 2-metyl-1H-pyrol-3-
cacboxylat va 2-brom-4-clobenzaldehyt duogc st dung trong budc B bang 7-brom-2,3-

dihydro-1,4-benzodioxin-6-cacbaldehyt.
IR: v: -OH: 3100-2500 cm’™ axit; v: >C=0: 1690 + 1674 cm’” axit + este

Quy trinh diéu ché 14: Axit 4-Flo-5-metoxy-2-[4-(metoxycacbonyl)-1,5-dimetyl-1H-
pyrol-2-yl]benzoic

Quy trinh nay dugc thyc hién gidng nhu quy trinh diéu ché 1, bang cach thay
thé trong budc A etyl 2-metyl-1H-pyrol-3-cacboxylat bang metyl 2-metyl-1H-pyrol-3-
cacboxylat va 2-brom-4-clobenzaldehyt dugc s dung trong budc B bang 2-brom-4-

flo-5-metoxybenzaldehyt.

Quy trinh diéu ché 15: Axit 4-Flo-5-hydroxy-2-[4-(metoxycacbonyl)-1,5-dimetyl-1H-
pyrol-2-yl]benzoic

Quy trinh nay dugc thuc hién gibng nhu quy trinh diéu ché 1, bang cach thay
thé trong buéc A etyl 2-metyl-1H-pyrol-3-cacboxylat bang metyl 2-metyl-1H-pyrol-3-
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cacboxylat va 2-brom-4-clobenzaldehyt dugc st dung trong buéc B bang 2-brom-4-

flo-5-hydroxy-benzaldehyt.

Quy trinh diéu ché 16: Axit 6-[4-(Etoxycacbonyl)-1-metyl-5-triflometyl-1H-pyrol-2-

yl]-1,3-benzodioxol-5-cacboxylic

Quy trinh ndy dwogc thuc hién giéng nhu quy trinh didu ché 1, bang cach thay
thé trong budc A etyl 2-metyl-1H-pyrol-3-cacboxylat bang etyl 2-(triflometyl)-1H-
pyrol-3-cacboxylat va 2-brom-4-clobenzaldehyt duoc sir dung trong buéc B bang 6-
brom-1,3-benzodioxol-5-cacbaldehyt.

Quy trinh didu ché 17: Axit 6-[4-(Etoxycacbonyl)-1-etyl-5-metyl-1H-pyrol-2-yl]-1,3-

benzodioxol-5-cacboxylic

Quy trinh ndy duogc thyc hién giéng nhu quy trinh diéu ché 11, bang céach thay
thé metyl iodua bang etyl iodua (xem quy trinh dugc mé ta trong US 6,258,805 B1).

Quy trinh diéu ché 18: Axit 6-[4-(Etoxycacbonyl)-1-metyl-5-(triflometyl)-1H-pyrol-2-

yl]-1,3-benzodioxol-5-cacboxylic
Buéc A: Etyl 1-metyl-2-(triflometyl)pyrol-3-cacboxylat

Bb sung etyl 4,4,4-triflo-3-oxo-butanoat (29mL, 0,219mmol) vao metylamin
(dung dich 40% trong nuéc) (SOmL, 0,580mmol) dugc lam lanh dén 10°C; chat két
tia mau tring tao thanh. Bd sung timg giot 1,2-Dibrometyl axetat (dugc didu ché theo
Molecules, 16, 9368-9385; 2011). Binh phan tng sau d6 dugc bit kin va gia nhiét &
70°C trong 45 phut. Hon hop phan tng dugc 1am ngudi, sau d6 dugc chiét bing etyl
axetat, duoc sa“iy kho trén natri sulphat (Na,SO,4) va dugc lam bay hoi dén kho. San
phim tho thu dwgc dugc tinh ché bang sic ky trén silica gel st dung heptan va etyl

axetat 1am chét rira giai. Hop chit mong muén thu duoc & dang tinh thé.

'H NMR (400 MHz, dmso-d6) & ppm: 7,11 (d, 1 H), 6,52 (d, 1 H), 4,21 (quad, 2 H),
3,8 (s, 3 H), 1,27 (1, 3 H)
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F NMR (400 MHz, dmso-d6) & ppm:-53,9
IR (ATR) cm™ 3145 + 3128 v -CH, 1711 v >C=0, 1183 + 1117 + 1078 v -CF3

Buéc B: Axit 6-[4-(Etoxycacbonyl)-1-metyl-5-(triflometyl)-1H-pyrol-2-y1]-1,3-

benzodioxol-5-cacboxylic

Quy trinh duge thyc hién gidng nhu quy trinh dugc mo ta trong cac buéc B va
C cua quy trinh diéu ché 1, bang cach thay thé 2-brom-4-clobenzaldehyt dugc st dung
trong budc B bing 6-brom-1,3-benzodioxol-5-cacbaldehyt.

Quy trinh didu ché 19: Axit 6-[1-(2-Benzyloxyetyl)-4-etoxycacbonyl-5-metyl-1H-
pyrol-2-yl]-1,3-benzodioxol-5-cacboxylic

Budc A: Etyl 1-(2-benzyloxyetyl)-2-metyl-pyrol-3-cacboxylat

Hoa tan etyl 2-metyl-1H-pyrol-3-cacboxylat (10g, 65,3mmol) trong 100mL
dimetylformamit duéi dong khi argon duoc lam lanh dén 0°C, va sau do 2-
brometoxymetylbenzen (28,1g, 130,6mmol) dugc bd sung vao tit ca trong mot 14n.
Hbén hop phéan rng nay dugc khuéy. Sau d6 b sung, 6 0°C, trong ba 14n, NaH (1,72g,
71,83mmol) trong khoang thdi gian 15 phit. Hon hop phan tng duoc khudy trong 15
phut & 0°C, va sau d6 trong 15 gio & nhiét d6 phong. Sau d6 hdn hop nay duge rét vao
trong chiu nude da va dugc chiét 3 1in bang etyl axetat. Pha hitu co duoc rira 3 lan
bang sung dich nudc lithi clorua bio hoa, dugc sdy kho trén MgSO,, dugc loc va sau
d6 duogc lam bay hoi dén kho. Phan can thu duoc theo cach d6 duge tinh ché béng sic
ky trén silica gel str dung ete ddu mo va etyl axetat 1am chét rira giai. San phdm mong

muon thu duge & dang dau.

'H NMR (400 MHz, dmso-d6) & ppm: 7,32 (t, 2 H), 7,3 (t, 1 H), 7,23 (d, 2 H), 6,72 (d,
1 H), 6,35 (d, 1 H), 4,48 (s, 2 H), 4,15 (quad., 2 H), 4,1 (t, 2 H), 3,7 (t, 2 H), 2,45 (s, 3
H), 1,25 (t, 3 H)

IR (ATR) cm™: 1689 v -C=0
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Bude B: Etyl 1-(2-benzyloxyetyl)-5-(6-formyl-1,3-benzodioxol-5-y1)-2-metyl-pyrol-

3-cacboxylat

Quy trinh nay dugc thuc hién gidng nhu bude B ciia quy trinh didu ché 1, bing

céch thay thé 2-brom-4-clobenzaldehyt bang 6-brom-1,3-benzodioxol-5-cacbaldehyt.

'H NMR (400 MHz, dmso-d6) & ppm: 9,5 (s, 1 H), 7,3 (s, 1 H), 7,25 (m, 3 H), 7,05
(m, 2 H), 7 (s, 1 H), 6,4 (s, 1 H), 6,2 (bs, 2 H), 4,25 (s, 2 H), 4,2 (quad., 2 H), 4,05 (m,
2 H), 3,4 (m, 2 H), 2,55 (s, 3 H), 1,25 (t, 3 H)

Buéc C: Axit 6-[1-(2-Benzyloxyetyl)-4-etoxycacbonyl-5-metyl-1H-pyrol-2-yl]-1,3-

benzodioxol-5-cacboxylic

Quy trinh nay dugc thue hién giéng nhu bude C cta quy trinh didu ché 1.

'"H NMR (400 MHz, dmso-d6) 6 ppm: 12,55 (bs, 1 H), 7,35 (s, 1 H), 7,3 (m, 3 H), 7,2
(m, 3 H), 6,75 (s, 1 H), 6,15 (s, 2 H), 4,3 (s, 2 H), 4,15 (quad., 2 H), 3,9 (m, 2 H), 3,4
(t,2H),2,5(,3H), 1,25 (t,3 H)

IR (ATR) cm™:3200-2300 v -OH, 1687 (+ vai) v-C=0 axit cacboxylic + este lién hop

Quy trinh diéu ché 20: Axit 6-[4-(Etoxycacbonyl)-1-etyl-5-metyl-1H-pyrol-2-yl]-1,3-

benzodioxol-5-cacboxylic

Quy trinh nay dugc thuc hién gidng nhu quy trinh didu ché 11, bing cach thay
thé metyl iodua bang etyl iodua.

'H NMR (400 MHz, dmso-d6) 6 ppm: 12,49 (bs, 1 H), 7,33 (s, 1 H), 6,89 (s, 1 H),
6,17 (s, 2 H), 6,13 (s, 1 H), 4,15 (quad, 2 H), 3,69 (quad, 2 H), 2,51 (s, 3 H), 1,24 (t, 3
H), 1,01 (t, 3 H)

Quy trinh diéu ché 21: Axit 6-[4-(Etoxycacbonyl)-1-(2-floetyl)-5-metyl-1H-pyrol-2-

yl]-1,3-benzodioxol-5-cacboxylic
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Quy trinh nay dwgc thuc hién gidng nhu quy trinh didu ché 11, bang cach thay

thé metyl iodua bang 1-brom-2-floetan.

'H NMR (400 MHz, dmso-d6, 300K) & ppm: 12,53 (bs, 1 H), 7,34 (s, 1 H), 6,9 (s, 1
H), 6,16 (s, 1 H), 6,16 (s, 2 H), 4,4 (dt, 2 H), 4,15 (quad, 2 H), 4,01 (m, 2 H), 2,51 (s,
3H), 1,24 (t, 3 H)

F NMR (400 MHz, dmso-d6, 300 K) & ppm: -222

IR: v: -OH: 3700-2400 cm™ axit; v: >C=0: 1689 cm axit; v: >CF: 1213 cm”'

Quy trinh didu ché 22: Axit 6-{4-(Etoxycacbonyl)-1-metyl-5-[2-(morpholin-4-
yDetyl]-1H-pyrol-2-yl}-1,3-benzodioxol-5-cacboxylic

Budc A: Axit 3,3-Dietoxypropanoic

B6 sung 13,1mL dung dich nuéc natri hydroxit 35% (452mmol) vao dung dich
chia 25g etyl 3,3-dietoxypropionat (131mmol) trong 79mL metanol. Hon hop phan
ting ndy dugc khudy & nhiét d6 phong trong 3 giv. Hon hop phan tng sau d6 duoc cd
can dé loai bo metanol. Sau khi hoa tan nguyén liéu khong duogc hoa tan béng cach bd
sung nuéce, dung dich nuée HCI 5N dugc bd sung vao dé thu dwoc do pH bing 5.
Diclometan dugc bd sung vao va sau d6 pha hitu co dugc rira bang nuéc mudi. Sau
khi siy kho trén MgSO, v c6 can dén khd, san phim néu & d& muc nay thu dwoc &
dang diu, san pham nay duoc st dung trong bude tiép theo ma khong can phai tinh

14
A

ché.

'H NMR (400 MHz, dmso-d6) & ppm: 12,2 (s, 1 H), 4,8 (t, 1 H), 3,58/3,47 (2m, 4 H),
2,5 (d, 2 H), 1,09 (t, 6 H)

Buéce B: Etyl 5,5-dietoxy-3-oxo-pentanoat

Bb sung 21,9g magié bot (90,4mmol), dudi dong khi argon, vao dung dich
chita 16mL axit 3-etoxy-3-oxomalonic (135mmol) trong 40mL tetrahydrofuran. Hon
hop thu dugc sau d6 dugce gia nhiét & 80°C trong 7 gid. Sau khi quay tré lai nhiét do
phong, hdn hop nay duogc chuyén bang dng thong vao dung dich chira 10g hop chét

thu duoc trong budc A (61,7mmol) trong 64mL tetrahydrofuran trude d6 di dugc bd

-31-



23582

sung, theo nhiéu phan, 11g cacbonyldiimidazol (66mmol). Hon hop phén tmg dwoc
khudy trong 3 ngay & nhiét d6 phong. Sau khi ¢6 can, phan cin dugc dua vao hdn hop
chtra etyl axetat va dung dich nuéc natri hydro sulphat (NaHSO,). Hon hop dugc
khudy manh cho dén khi khong c6 khi bdc I1én nita. Sau khi tich cac pha, pha hiru co
duoc ria lan luot v6i nuée, dung dich nuéc NaHCO; bao hoa va cudi cung la nudce
mudi. Sau khi séy kho trén MgSO,4 va c¢6 can dén kho, san phém néu & dé muc nay thu
duoc & dang dau, san phdm nay dugc sir dung trong bude tiép theo ma khong cin phai

tinh ché.

'H NMR (400 MHz, dmso-d6) & ppm: 4,84 (t, 1 H), 4,08 (q, 2 H), 3,59 (s, 2 H),
3,56/3,46 (2m, 4 H), 2,8 (d, 2 H), 1,18 (t, 3 H), 1,09 (t, 6 H)

Buéce C: Etyl 2-(2,2-dietoxyetyl)-1-metyl-pyrol-3-cacboxylat

B6 sung timg giot, & 0°C, 6,6mL dung dich nudc metylamin 40% (76,2mmol)
vao dung dich chua 11,8g hop chét thu duogc trong bude B (50,8mmol) trong 76mL
nude. Hon hop phan tmg dwoc khudy va nhe nhang gia nhiét lai & nhiét do phong
trong 5 gid. Sau khi quay tré lai 0°C, 8,8mL dung dich nudc metylamin 40%
(102mmol) va sau d6 16,6mL dung dich nuéc cloaxetaldehyt 50% (127mmol) duogc
bd sung vio timg giot & nhiét d6 nhd hon 10°C. Hon hop phan tng duoc khudy &
nhiét d6 phong trong 16 gid va sau d6 duoc pha lodng bing etyl axetat. Pha hitu co
duoc rira v6i nudc mudi, dugc séy kho trén MgSO, va dugc cd can dén kho. San
phim thé thu dugc theo cach d6 dugc tinh ché bang sic ky trén silica gel st dung ete
diu mé va etyl axetat 1am chit rira gidi. San phdm néu & d& muc nay thu duoc & dang

dau.

'"H NMR (400 MHz, dmso-d6) & ppm: 6,7 (d, 1 H), 6,33 (d, 1 H), 4,55 (t, 1 H), 4,15
(g, 2 H), 3,6 (m, 2 H), 3,6 (s, 3 H), 3,3 (m, 2 H), 3,15 (d, 2 H), 1,25 (¢, 3 H), 1,05 (¢,
6H)

Buéc D: Etyl 1-metyl-2-(2-morpholinoetyl)pyrol-3-cacboxylat

B6 sung 58mL dung dich nudc axit sulfuric 10% vao dung dich chta 3,8g hop
chét thu dugc & budc C (14,05mmol) trong 28mL tetrahydrofuran. Hon hop phan tmg
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dugc khudy & nhiét d6 phong trong 2 gio va sau d6 duoc pha lodng bang hdn hop etyl
axetat va nuéc. Sau khi tach, pha hitu co duge rira bang nude mudi, duge siy kho trén
MgSO, va dugc c6 can dén khd. Dung dich chtra phé‘m can thu duoc theo cach do
trong 70mL dicloetan dugc bd sung dung dich chira 13,5mL morpholin (14,5mmol)
trong hén hop bao gdm 30mL dicloetan va 3,6mL dung dich nuéc HCl 4N trong
dioxan (14,5mmol), va sau d6 7,4g natri triacetoxyborohydrit (NaBH(OAc);)
(35,13mmol). H8n hop phan ting duge khudy & nhiét d6 phong trong 3 gidr va sau dé
duoc pha lodng bang hdn hop chira diclometan va dung dich nuéc NaHCO; bdo hoa.
Sau khi tach céc pha va chiét pha nudc bang diclometan, cic pha hiru co duoc sdy kho
trén MgSO, va dugc c6 can dén kho. San phém tho thu dugce theo cach d6 duoc tinh
ché bang sic ky trén silica gel st dung diclometan va metanol 1am chit rira giai. San

pham néu & dé muc nay duoc tach ra & dang dau.

'"H NMR (400 MHz, dmso-d6) & ppm: 6,66 (d, 1 H), 6,31 (d, 1 H), 4,14 (q, 2 H), 3,58
(s,3 H), 3,57 (m, 4 H), 3,05 (m, 2 H), 2,45-2,38 (m, 6 H), 1,24 (t, 3 H)

Buéce E: Axit 6-{4-(Etoxycacbonyl)-1-metyl-5-[2-(morpholin-4-yl)etyl]-1H-pyrol-2-
yl}-1,3-benzodioxol-5-cacboxylic

Quy trinh gidng nhu trong cac budc B va C cta quy trinh didu ché, 1 bang cach
thay thé 2-brom-4-clobenzaldehyt dugc sir dung trong buéc B bang 6-brom-1,3-
benzodioxol-5-cacbaldehyt.

Quy trinh diéu ché 23: Axit 6-[4-(Etoxycacbonyl)-1-metyl-5-(morpholin-4-ylmetyl)-
1H-pyrol-2-yl]-1,3-benzodioxol-5-cacboxylic

Buéce A: Etyl 4,4-dietoxy-3-oxo-butanoat

B6 sung timg phan, dudi dong khi argon, 6g natri (261mmol) vao dung dich
chira 40g etyl dietoxyaxetat (227mmol) trong 67mL etyl axetat. Hon hop phan ting
sau d6 dugc khudy & nhiét do phong trong 48 gio. BS sung 10mL metanol, va sau d6
hdn hop dugc thity phan v6i 65mL nuéc. Do pH ciia hdn hop phan tng duge diéu
chinh dén pH 6 bang cach bd sung dung dich nuée HCI IN. Hdn hop duoc tach ra va

sau d6 duoc chiét bang etyl axetat. Cac pha hitu co dwoc gom lai, duge rira bing nudc
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mudi, dugc siy kho trén MgSO,, duge loc va duge ¢6 can dén khd. San phidm néu &
dé muc nay thu dugc & dang dau, san pham nay dugc st dung trong buéc tiép theo ma

khong can phai tinh ché nita.

'H NMR (400 MHz, CDCl;) & ppm: 3,6 (s, 2 H), 1,28 (t, 9 H), 3,7-3,6 (2m, 4 H), 4,7
(s, 1 H), 4,2 (quad, 2 H)

Budc B: Etyl 2-(2,2-dietoxymetyl)-1-metyl-pyrol-3-cacboxylat

Hop chét néu & dé muc nay thu duoc theo quy trinh giéng nhu quy trinh dugc
md t& trong budc C clia quy trinh diéu ché 22, bt dau tur etyl 4,4-dietoxy-3-oxo-

butanoat thu dugc trong budce trude do.

'"H NMR (400 MHz, dmso-d6) & ppm: 6,73 (d, 1 H), 6,32 (d, 1 H), 6,23 (s, 1 H), 4,17
(¢, 2 H), 3,7 (s, 3 H), 3,68/3,43 (2m, 4 H), 1,26 (t, 3 H), 1,13 (t, 6 H)

Budéce C: Etyl 1-metyl-2-(2-morpholinometyl)pyrol-3-cacboxylat

Hop chéit néu & d& muc ndy thu duge theo quy trinh gidng nhu quy trinh dugc
md ta trong bude D clia quy trinh diéu ché 22, bat dau tir etyl 2-(2,2-dietoxymetyl)-1-

metyl-pyrol-3-cacboxylat thu dugc trong budce trude do.

'"H NMR (400 MHz, dmso-d6) & ppm: 6,74 (d, 1 H), 6,32 (d, 1 H), 4,15 (g, 2 H), 3,8
(s, 2 H), 3,65 (s, 3 H), 3,5 (m, 4 H), 2,32 (m, 4 H), 1,22 (t, 3 H)

Budc D: Axit 6-[4-(Etoxycacbonyl)-1-metyl-5-(morpholin-4-ylmetyl)-1H-pyrol-2-yl]-

1,3-benzodioxol-5-cacboxylic

Hop chét néu & dé muc ndy thu duge theo quy trinh giéng nhu quy trinh dugc
mo t trong cac bude B va C clia quy trinh diéu ché 1, bing cach thay thé 2-brom-4-
clobenzaldehyt dugc st dung trong buéc B bing 6-brom-1,3-benzodioxol-5-

cacbaldehyt.
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Quy trinh diéu ché 24: Axit 6-[4-(Metoxycacbonyl)-5-(2-metoxyetyl)-1-metyl-1H-
pyrol-2-yl]-1,3-benzodioxol-5-cacboxylic

Budc A: Metyl 2-(2-metoxyetyl)-1-metyl-pyrol-3-cacboxylat

Hop chét néu & dé muc nay thu dugc theo quy trinh gidng nhu quy trinh trong

budc C clia quy trinh diéu ché 22, bang cach sir dung metyl 5-metoxy-3-oxovalerat.

'"H NMR (400 MHz, dmso-d6) & ppm: 6,69 (wd, 1 H), 6,31 (wd, 1 H), 3,69 (s, 3 H),
3,59 (s, 3 H), 3,49 (t, 2 H), 3,2 (s, 3 H), 3,11 (t, 2 H)

Buée B: Axit 6-[4-(Metoxycacbonyl)-5-(2-metoxyetyl)-1-metyl-1H-pyrol-2-yl]-1,3-

benzodioxol-5-cacboxylic

Quy trinh nay gidng nhu quy trinh duoc mé ta trong cac bude B va C cua quy
trinh diéu ché 1, bang cach thay thé 2-brom-4-clobenzaldehyt dugc st dung trong
budce B bang 6-brom-1,3-benzodioxol-5-cacbaldehyt.

Quy trinh diéu ché 25: Axit 2-[4-(Etoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-yl]benzoic

axit

Quy trinh nay dwogc thuc hién giéng nhu quy trinh diéu ché 1, bang cach thay
thé 2-brom-4-clobenzaldehyt dugc st dung trong budc B bang 2-brombenzaldehyt.

'H NMR (400 MHz, dmso-d6) & ppm: 12,81 (m, 1 H), 7,84 (m, 1 H), 7,59 (m, 1 H),
7,51 (m, 1 H), 7,35 (m, 1 H), 6,23 (s, 1 H), 4,16 (q, 2 H), 3,24 (s, 3 H), 2,5 (s, 3 H),
1,25 (t,3 H)

Quy trinh diéu ché 26: Axit 5-Flo-2-[4-(metoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-yl]-

benzoic

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 1, bang cach thay
thé trong buéc A etyl 2-metyl-1H-pyrol-3-cacboxylat bing metyl 2-metyl-1H-pyrol-3-
cacboxylat va 2-brom-4-clobenzaldehyt dugc st dung trong budc B bang 2-brom-5-

flobenzaldehyt.
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'"H NMR (400 MHz, dmso-d6) & ppm: 7,6 (dd, 1 H), 7,42 (m, 2 H), 6,22 (s, 1 H), 4,15
(g, 2 H), 3,21 (s, 3 H), 2,5 (s, 3 H), 1,23 (t, 3 H)

F NMR (400 MHz, dmso-d6) & ppm: -113

Quy trinh diéu ché 27: Axit 2-[4-(Etoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-yl1]-5-flo-4-

metoxybenzoic

Quy trinh nay dugc thuc hién giéng nhw quy trinh didu ché 1, bang cach thay
thé trong budc A etyl 2-metyl-1H-pyrol-3-cacboxylat bang metyl 2-metyl-1H-pyrol-3-
cacboxylat va 2-brom-4-clobenzaldehyt dugc st dung trong buée B bang 2-brom-4-

metoxy-5-flobenzaldehyt.

'"H NMR (400 MHz, dmso-d6) & ppm: 9,65 (d, 1 H), 7,67 (d, 1 H), 7,24 (d, 1 H), 6,48
(s, 1 H), 4,19 (q, 2 H), 3,97 (s, 3 H), 3,38 (s, 3 H), 2,56 (s, 3 H), 1,26 (¢, 3 H).

Quy trinh diéu ché 28: Axit 2-(4-Etoxycacbonyl-1,5-dimetyl-1H-pyrol-2-yl)-4-flo-5-

metoxybenzoic

Quy trinh nay duoc thuc hién giéng nhu quy trinh didu ché 1, bang cach thay
thé 2-brom-4-clobenzaldehyt dugc su dung trong buéc B bing 4-flo-5-
metoxybenzaldehyt.

'"H NMR (400 MHz, dmso-d6) & ppm: 12,9 (m, 1 H), 7.6 (d, 1 H), 7,22 (d, 1 H), 6,23
(s, 1 H), 4,2 (quad, 2 H), 3,95 (s, 3 H), 3,25 (s, 3 H), 2,5 (s, 3 H), 1,25 (t, 3 H)

Quy trinh didu ché 29: Axit 5-Clo-2-[4-(etoxycacbonyl)-1,5-dimetyl-1H-pyrol-2-

yl]benzoic

Quy trinh nay duoc thuc hién giéng nhu quy trinh diéu ché 1, bang cach thay
thé 2-brom-4-clobenzaldehyt dugc sir dung trong buéc B bing 2-brom-5-
clobenzaldehyt.

Quy trinh didu ché 30: Axit 2-{ 1-[2-(Benzyloxy)etyl]-4-(etoxycacbonyl)-5-metyl-1H-
pyrol-2-yl}-4-clobenzoic

-36-



23582

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 19, bang céch thay
thé 6-brom-1,3-benzodioxol-5 -cacbaldehyt bang 2-brom-4-clobenzaldehyt.

Quy trinh diéu ché 31: Axit 5-Metoxy-2-[4-(metoxycacbonyl)-1,5-dimetyl-1H-pyrol-
2-yl]benzoic

Quy trinh nay duoc thuc hién giéng nhu quy trinh didu ché 1, bang cach thay
thé trong budc A etyl 2-metyl-1H-pyrol-3-cacboxylat bang metyl 2-metyl-1H-pyrol-3-
cacboxylat va 2-brom-4-clobenzaldehyt dugc st dung trong budc B bing 2-brom-5-

metoxybenzaldehyt.

'"H NMR (400 MHz, dmso-d6) & ppm: 12,8 (bs, 1 H), 7,34 (wd, 1 H), 7,26 (d, 1 H),
7,15 (dd, 1 H), 6,19 (s, 1 H), 3,84 (s, 3 H), 3,69 (s, 3 H), 3,22 (s, 3 H), 2,5 (s, 3 H)

Quy trinh diéu ché 32: Axit 6-[1-(2,2-Difloetyl)-4-(etoxycacbonyl)-5-metyl-1H-pyrol-
2-yl]-1,3-benzodioxol-5-cacboxylic

Quy trinh nay duoc thuc hién giéng nhu quy trinh diéu ché 19, bang cach thay

thé 2-brometoxymetylbenzen dugc st dung trong budc A bang 2-brom-1,1-diflo-etan.
Quy trinh diéu ché 1" (3R)-3-Metyl-1,2,3,4-tetrahydroisoquinolin hydroclorua

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

B6 sung 1an luot 91,71g tosyl clorua (481mmol) va sau do, ting giot, 122,3mL
N,N,N-trietylamin ~ (740mmol) vao dung dich chtta 30,2g [(3S)-1,2,3,4-
tetrahydroisoquinolin-3-ylJmetanol (185mmol) trong 750mL diclometan. Hon hop
phan tng sau d6 dugc khudy & nhiét do phong trong 20 giv. Hon hop sau d6 dugc pha
lodng béng diclometan, duoc rira lan luot béng dung dich HC1 1M, dung dich nuédc
NaHCOj; béo hoa va sau d6 bang nuée mudi cho dén khi trung tinh. Pha hitu co sau do
dugc séy kho trén MgSOy, duge loc va duge ¢d can dén kho. Chét rén thu duoc sau d6
dugc hoa tan trong mot thé tich diclometan t6i thidu va sau dé xyclohexan dugc bd

sung vao cho dén khi két tia tao thanh. Két tia nay sau d6 duogc loc ra va dugc rira
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bang xyclohexan. Sau khi sdy kho, san phdm néu & d& muc nay thu duogc ¢ dang tinh

thé.

"HNMR: & (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,
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,
0-50,-Ph- CHj3); 2,35 (s, 3H, N-SO,-Ph- CH3)

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

B6 sung 101,2g hop chét ditosyl thu duogc trong budc A (214,8mmol) dugce hoa
tan trong 200mL mety! tert-butyl ete (MTBE) vao huyén phi chira 8,15g (214,8mmol)
lithi nhom hydrit (LiAlH,) trong 800mL metyl tert-butyl ete (MTBE). Mé hdn hop sau
d6 dugc gia nhiét & 50°C trong 2 gid. Mé nay duoc 1am lanh va dé & 0°C, va sau d6
b sung, timg giot, 12mL dung dich NaOH 5N. Mé nay dugc khudy & nhiét do phong
trong 45 phut. Chét rén thu duoc theo cach d6 sau d6 duoc loc ra va duogc rira béng
MTBE va sau dé béng diclometan. Phan dich loc sau do6 duoc ¢ can dén kho. San

phim néu & dé muc nay thu dugc & dang chat 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- CHj);
0,90 (d, 3H, tetrahydroisoquinolin-CH3)

IR : v: -SO,: 1332-1154 ¢cm’

Buéce C: (3R)-3-Metyl-1,2,3,4-tetrahydroisoquinolin
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B6 sung, theo timg phén, 3,92g (161mmol) phoi magié vao dung dich chtra
31,15g (103,15mmol) hop chét monotosyl thu duge trong buéc B trong 500mL
metanol khan. Mé hén hop dwgc khudy siéu am trong 96 gio. Hn hgp phan Ung sau
d6 duge loc va chit rin duoc ria vai 1an béng metanol. Phan dich loc sau dé duoc co
can dén kho. Sau khi tinh ché bang sic ky trén silica gel bang cach su dung
diclometan va amoniac trong etanol 1am chét rira giai, san phdm néu & d& muc nay thu

dugc & dang dau.

'H NMR: & (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-CHj3); 2,9-2,3 (m, rdng, 1H, HN (tetrahydroisoquinolin))

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

B6 sung 100mL dung dich HCL 1M trong ete, tung giot, vao dung dich chira
14,3g (97.20mmol) hop chét thu duoc trong bude C trong 20mL etanol khan. Mé hdn
hop duoc khudy & nhiét do phong trong 1 gi va sau d6 duogc loc. Céc tinh thé thu
dugc theo cach niy dugc rira bang etyl ete. Sau khi sdy kho, san pham néu & dé& muc

nay thu duoc dudi dang tinh thé.

'H NMR: § (400 MHz; dmso-d6; 300K): 9,57 (m, réng, 2H, NH," (tetrahydro-
isoquinolin); 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-CHj)

IR: v: -NH,": 3000-2300 cm’™! : v: thom -CH: 766 ¢cm’!

Quy trinh diéu ché 2': tert-Butyl[(3 S)-1,2,3,4-tetrahydroisoquinolin-3- ylmetyl]-

cacbamat

Budc A: Benzyl (3S)-3-(hydroxymetyl)-3,4-dihydro-1H-isoquinolin-2-cacboxylat
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Hop chit nay thu duoc bang cach st dung quy trinh tir tai liéu chuyén nganh
(R. B. Kawthekar et al South Africa Journal of Chemistry 63, 195, 2009) bat du tir
15g (3S)-1,2,3,4-tetrahydroisoquinolin-3-ylmetanol (91,9mmol) trong suw c6 mit cia
benzyl cloformat va trietylamin trong dung dich trong diclometan. Sau khi tinh ché
bing sic ky trén silica gel sir dung ete diu mo va etyl axetat 1am chét ria gidi, sdn

phim néu ¢ d€ muc nay thu duoc dudi dang dau.

'H NMR: & (300 MHz; DMSO-d6; 300K): 7,33 (m, SH, Hs thom, O-benzyl); 7,15 (s,
4H, Hs thom, H tetrahydroisoquinolin); 5,13 (s, 2H, CH,-Ph); 4,73 (d, 1H, H
tetrahydroisoquinolin); 4,47 (m, H, CH,OH); 4,36 (m, 1H, H tetrahydroisoquinolin);
4,28 (d, 1H, H tetrahydroisoquinolin); 3,39 (dd, 1H, CH,OH); 3,23 (dd, 1H, ,
CH,0OH); 2,93 (dd, 1H, H tetrahydroisoquinolin); 2,86 (dd, 1H, H

tetrahydroisoquinolin)
IR: v: OH: 3416 cm'l; v: <C=0 1694 cm™ v: thom >C-H: 754 cm™!
Buéce B: Benzyl (3S)-3-(azidometyl)-3,4-dihydroisoquinolin-2(1H)-cacboxylat

Hop chét nay thu duoc bang cach sir dung quy trinh tir tai lidu chuyén nganh
(D. Pagé et al J. Med. Chem, 44, 2387, 2001) bat diu tir 23g hop chit thu dugc trong
budc A (77,3mmol) véi su ¢6 médt cia diphenylphosphoryl azit va triphenylphosphin
trong dung dich trong THF. Sau khi tinh ché bang sic ky trén silica gel st dung ete
dau mé va etyl axetat 1am chét rira giai, san phidm néu & d& muc nay thu duoc dudi

dang dau.

'H NMR: & (400 MHz; DMSO-d6; 300K): 7,36 (m, SH, Hs thom, O-benzyl); 7,19 (m,
4H, Hs thom, H tetrahydroisoquinolin); 5,16 (s, 2H, CH,-Ph); 4,76 (d, 1H, H
tetrahydroisoquinolin); 4,53 (m, 1H, H tetrahydroisoquinolin); 4,30 (m, 1H, H
tetrahydroisoquinolin); 3,28 (m, 2H, , CH,Nj3); 3,06 (dd, 1H, H tetrahydroisoquinolin);
2,78 (dd, 1H, H tetrahydroisoquinolin)

IR: v: N3: 2095 cm'l; v: <C=0:1694 cm™ v: thom >C-H: 754 cm’!

Buéce C: Benzyl (35)-3-(aminometyl)-3,4-dihydroisoquinolin-2(1H)-cacboxylat
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B6 sung lan luot 25,5g (97,2mmol) triphenylphosphin va 157mL nudc vao
dung dich chira 20,9g (64,5mmol) hop chét azido thu duoc trong budc B trong 650mL
THF. Mé hén hgp dugc dun héi luu trong 2 gio 30 phut. H5n hop phan tng sau d6
dugc co can dén kho va phin diu cin sau d6 duge dua vao isopropyl ete. Chit két tua
mau tréng xudt hién; két tua dugc loc va duogc rira béng isopropyl ete. Phén dich loc
sau d6 dugc cd can dén khé va sau d6 dugc tinh ché bang sic ky trén silica gel st
dung diclometan va metanol lam chit rira giai. San phim néu & d& muc nay thu duogc

dué6i dang dau.

'H NMR: § (400 MHz; DMSO-d6; 300K): 7,40 (m, 5H, Hs thom, O-benzyl); 7,20 (m,
4H, Hs thom, H tetrahydroisoquinolin); 5,15 (s, 2H, CH,-Ph); 4,75-4,3 (m, 2H, H
tetrahydroisoquinolin); 4,30 (d, 1H, H tetrahydroisoquinolin); 2,90 (m, 2H
CH,NHy); 2,45 (m, 2H, H tetrahydroisoquinolin); 1,40 (m, 2H, NH,)

S 9

IR: v: NH,: 3400-3300 cm™'; v: <C=0: 1688 cm’!

Buéc D: Benzyl (3S)-3-{[(tert-butoxycacbonyl)amino]metyl}-3,4-dihydroisoquinolin-
2(1H)-cacboxylat

Bb sung lan luogt 17,5mL (124mmol) trietylamin va, ting phén, 14,9¢
(68,3mmol) di-tert-butyl dicacbonat vao dung dich chia 18,4g (62,1mmol) hop chét
thu duge trong bude C trong 630mL diclometan. Mé hdn hop dugc khudy & nhiét do
phong trong 2 gid. Hon hop phan ting sau d6 dugc cd can va etyl axetat dugc bd sung
vdo. Pha hitu co lan lwot dugce rira béng dung dich HCI 1M, nuéc muébi, dung dich
nuéc NaHCOj; bio hoa va sau d6 bang nuéc mudi. Sau khi sdy khé, co can dén kho va
tinh ché bang sic ky trén silica gel st dung ete diu mo va etyl axetat 1am chét ria giai,

san pham néu & dé muc nay thu dugc dudi dang dau.

'H NMR: § (400 MHz; DMSO0-d6; 300K): 7,35 (m, 5H, Hs thom, O-benzyl); 7,15 (m,
4H, Hs thom, H tetrahydroisoquinolin); 6,51 (m, 1H, NHBoc); 5,12 (s, 2H, CH,-Ph);
4,76 (d, 1H, H tetrahydroisoquinolin); 4,51 (m, 1H, H tetrahydroisoquinolin); 4,36 (d,
1H, H tetrahydroisoquinolin); 2,95 (m, 3H, H tetrahydroisoquinolin + CH,NHBoc);
2,71 (d, 1H, H tetrahydroisoquinolin); 1,34 (s, 9H, NHBoc)
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IR: v: NH: 3351 cm™; v: <C=0: 1686 cm'
Buéc E: tert-Butyl [(3S)-1,2,3,4-tetrahydroisoquinolin-3-ylmetyl]cacbamat

B6 sung 2,1g paladi-trén-cacbon 10% vao dung dich chira 21g (53mmol) hop
chit thu duoc & bude D trong 600mL etyl axetat. Mé hdn hop duge khudy & nhiét do
phong duéi ap suit dihydro 1,3 bars (1,3 x 10° Pa) trong 5 gid. Hén hop phan ung sau
d6 duoc loc va dugc co6 can dén kho. San phém néu & dé muc nay thu duge dudi dang

chat ran.

'H NMR: & (400 MHz; DMSO-d6; 300K): 7,15 (m, 4H, Hs thom, H
tetrahydroisoquinolin); 6,85 (t, 1H, NHBoc); 3,90 (m, 2H, H tetrahydroisoquinolin);
3,00 (m, 2H, CH,NHBoc); 2,80 (m, 1H, H tetrahydroisoquinolin); 2,65 (dd, 1H, H
tetrahydroisoquinolin); 2,40 (dd, 1H, H tetrahydroisoquinolin); 1,40 (s, 9H, NHBoc)

IR: v: NH: 3386-3205 cm™ (NH amit); v: <C=0: 1688 cm™ v: NH: 1526 cm™ (NH

amin)

Quy trinh diéu ché 3" (3S)-3-(4-Morpholinylmetyl)-1,2,3,4-tetrahydroisoquinolin

Buéc A: Benzyl (35)-3-(4-morpholinylcacbonyl)-3,4-dihydro-2(1H)-isoquinolin-

cacboxylat

Bb sung 1,5mL morpholin (17,6mmol), sau d6 la 9mL N,N,N-trietylamin
(64mmol), 3,3g 1-etyl-3-(3'-dimetylaminopropyl)-cacbodiimit (EDC) (19,2mmol) va
2,6g hydroxybenzotriazol (HOBt) (19,2mmol) vao dung dich chira 5g axit (3S)-2-
[(benzyloxy)cacbonyl]-1,2,3,4-tetrahydro-3-isoquinolincacboxylic  (16mmol) trong
160mL diclometan. Hdn hop phan ung duoc khudy & nhiét d6 phong qua dém; hdn
h6p au d6 duge rét vao dung dich amoni clorua va dugc chiét bing etyl axetat. Pha
hitu co sau d6 duogc séy kho trén MgSQOy, va dugce loc va duge lam bay hoi dén kho.
San phdm thd thu dugc theo cach nay sau d6 dwgc tinh ché bang sic ky trén silica gel

st dung diclometan va metanol lam chét rira giai. San phém thu dugc & dang bot.

-42-



23582

"HNMR: & (400 MHz; dmso-d6; 353K): 7,30 (m, 5H benzyl); 7,15 (m, 4H, Hs thom);
52-5,0 (m, 3H, 2H benzyl, 1H dihydroisoquinolin); 4,75-4,5 (2d, 2H
dihydroisoquinolin);  3,55-3,3 (m, &8H morpholin); 3,15-2,9 (2dd, 2H

dihydroisoquinolin)
IR: v: >C=0: 1694;1650 cm

Bude B: Benzyl (35)-3-(4-morpholinylmetyl)-3,4-dihydro-2(1H)-

isoquinolincacboxylat

B6 sung 14mL hop chét phire boran-dimetylsulphit (BH;Me,S) (27,8mmol) &
nhiét 46 phong vao dung dich chira 5,3g san phém thu dugc trong budc A (13,9mmol)
trong 278mL tetrahydrofuran. Mé hdn hop duoc gia nhiét trong 4 giv & 80°C. M@ nay
dugc quay trd lai nhiét do phong va sau dé bd sung 7mL (14mmol) BH;Me,S. Hdn
hop phan ung lai dugc gia nhiét & 80°C trong 2 gi¢. Tetrahydrofuran sau d6 duoc bay
hoi hét va sau d6 duoc b sung mot cach tir tir metanol va 5,6mL dung dich nudgc HCI
5N (27,8mmol). Hon hop duoc khudy & nhiét do phong qua dém, va sau d6 & 80°C
trong 1 gio. Dung dich nuéc NaHCOs bdo hoa sau d6 dugc bd sung vao hén hop phan
tng & 0°C cho dén khi thu dwoc d6 pH bing 8, va sau d6 thuc hién chiét bang etyl
axetat. Pha hitu co sau d6 duoc séy kho trén MgSO,, va dugc loc va dugc lam bay hoi

dén khoé. San phim néu & d& muc nay thu duoc dudi dang diu.

'H NMR: & (400 MHz; dmso-d6; 353K): 7,43-7,30 (dinh khong giai dugc, 5H
benzyl); 7,19 (m, 4H, Hs thom); 5,16 (m, 2H, 2H benzyl); 4,79-4,29 (d, 2H
dihydroisoquinolin); 4,58 (m, 1H dihydroisoquinolin); 3,50 (m, 4H morpholin); 3,02-
2,80 (dd, 2H dihydroisoquinolin); 2,42-2,28 (dinh khong giai dwgc, 5H, 4H
morpholin, 1H morpholin); 2,15 (dd, 1H morpholin)

IR: v: >CH: 2810 cm'l; v: >C=0: 1694 cm'l; v: >C-0-C<: 1114 cm'l; v: >CH-Ar:
751; 697 cm’
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Budce C: (3S)-3-(4-Morpholinylmetyl)-1,2,3,4-tetrahydroisoquinolin

B6 sung 0,980g paladi dihydroxit (20% trong luong) & nhiét do phong vao
dung dich chira 4,9g hop chét thu duoc & bude B (13,4mmol) trong 67mL etanol. Hon
hop phan tng duge dit dudi ap sult hydro 1,2 bars (1,2 x 10° Pa) & nhiét do phong
trong 4 gio. Hon hgp sau d6 dugc cho qua bd loc Whatman va paladi sau d6 dugc
trang vai 1an bang etanol. Phin dich loc duge lam bay hoi dén kho. San phdm néu & d&

muc nay thu duge dudi dang dau.

'H NMR: & (400 MHz; dmso-d6; 300K): 7,12-7,0 (dinh khoéng gidi dugce, 4H, Hs
thom); 3,92 (s, 2H tetrahydroisoquinolin); 3,60 (t, 4H morpholin); 2,98 (m, 1H
tetrahydroisoquinolin); 2,68 (dd, 1H tetrahydroisoquinolin); 2,5-2,3 (dinh khong giéi
duoc, 8H, 1H tetrahydroisoquinolin, 6H morpholin, |H NH)

IR: v: >NH: 3322 cm™ v: >C-0-C<: 1115 cm™" v: >CH-Ar: 742 cm’!

Quy trinh diéu ché 4" (3S)-3-[(4-Metyl-1-piperazinyl)metyl]-1,2,3,4-

tetrahydroisoquinolin

Quy trinh nay dugc thuc hién gibng nhu quy trinh didu ché 3, bang cach thay

thé morpholin dugc str dung trong bude A bang 1-metyl-piperazin.

Quy trinh diéu ché 5" (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-

cacboxylat

B sung timg giot 1,10mL (11,32mmol) morpholin, tiép tuc ting giot 4,3mL
(30,9mmol) trietylamin, 2,20g (12,40mmol) EDC va 1,70g (1,68mmol) HOBt
(hydroxybenzotriazol) vao dung dich chua 3g (10,30mmol) axit [(3S)-2-(tert-
butoxycacbonyl)-1,2,3,4-tetrahydroisoquinolin-3-yl]axetic trong 100mL diclometan.
M¢ hén hop dugc khudy & nhiét d6 phong trong 15 gid. Hon hop phan tng sau dé
dugc pha lodng bang diclometan, duoc rira 1dn luot bang dung dich HCI 1M, dung
dich nuéc NaHCO; bdo hoa va sau d6 bang nudc mudi cho dén khi trung tinh. Pha

htu co sau d6 dugce say kho trén MgSQO,, dugc loc va duge ¢b6 can dén kho. Sau khi
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tinh ché bang sic ky trén silica gel st dung diclometan va metanol 1am chét rira giai,

san phAm néu & dé muc nay thu dugc dudi 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 dén 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’’

Budc B: 1-(Morpholin-4-yl)-2-[(3S)-1,2,3,4-tetrahydroisoquinolin-3-yl]etanon

hydroclorua

B6 sung ting giot 80mL (80mmol) dung dich HCI 1M trong ete vao dung dich
chira 2,88g (7,18mmol) hop chit thu dugc & budc A trong 16mL diclometan. Mé hon
hop dugce khudy & nhiét do phong trong 15 gid, va sau d6 huyén phu dugc loc va két
tua dugce ria bﬁng eté. Sau khi sdy khé, san phém néu & dé muc thu duoc & dang chét

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 dén 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*

Budce C: (35)-3-[2-(Morpholin-4-yl)etyl]-1,2,3,4-tetrahydroisoquinolin hydroclorua

Chuén bi dung dich chua 2,2g (7,44mmol) hop chit thu dugc & budc B trong
22mL MTBE va SmL diclometan. Sau khi lam lanh trong chiu nuéc da & 0°C, bd
sung vao dung dich nay, timg giot, 15mL (15mmol) dung dich LiAlH,; 1M trong
tetrahydrofuran. Mé hon hop sau d6 dugc khudy & nhiét do phong trong 6 gid. Hon
hop dugc dé & 0°C, va sau d6 bd sung, timg giot, ImL dung dich NaOH 5N. Mé hén
hop nay duoc khudy & nhiét do phong trong 45 phit. Chét rin sau d6 duoc loc ra va

duoc rira bing MTBE va sau d6 bing diclometan va phin dich loc duge cb can dén
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kho. Dau thu duge theo cach ndy dugc pha lodng v6i diclometan va bd sung vao do,
timg giot, 6,3mL dung dich HCI 1M trong ete. Mé hén hop dugc khuéy & nhiét do
phong trong 1 gidr va sau d6 duge loc. Tinh thé thu dugc theo cach nay sau do dugc
rira bing etyl ete. Sau khi sdy kho, san phim néu & d& muc nay thu dugc dui dang

chat ran.

'HNMR: & (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
dén N tetrahydroisoquinolin); 4,00 + 3,85 (2m, 4H, Hs béo, CH, alpha dén N
morpholin); 3,70 (m, 1H, Hs béo, CH tetrahydroisoquinolin); 3,55-3,30 (m, 4H, Hs
béo, CH alpha dén O morpholin va CH,-morpholin ); 3,15 (dd, 1H, H béo, CH,
tetrahydroisoquinolin); 3,10 (m, 2H, H béo, CH alpha dén O morpholin); 2,90 (dd,
1H, H béo, CH, tetrahydroisoquinolin); 2,30 + 2,15 (2m, 2H, H béo, CH,-
tetrahydroisoquinolin)

IR: v: NH" / -NH,": giita 3500 va 2250 cm™ v: C=C: 1593 cm’ yéu; v: C-H thom:
765 cm™

Quy trinh diéu ché 6" (3R)-3-[3-(Morpholin-4-yl)propyl]-1,2,3,4-

tetrahydroisoquinolin

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

Quy trinh nay giéng nhur & budc A clia quy trinh didu 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

B6 sung timg giot dung dich chua 5g tert-butyl 3-morpholino-3-oxopropanoat
(21,81mmol) trong 20mL MTBE khan vao huyén phd chua lg NaH (60%)
(25,08mmol) trong 30mL MTBE. Huyén phii ndy duoc khudy & nhiét do phong trong
1 gir va sau d6 hop chét thu duoc & bude A duge bd sung & dang bot. Mé hon hop
duoc khudy & 60°C trong 30 gid. 100mL dung dich nuéc amoni clorua bdo hoa dugc

thém vao. Dung dich tao thanh duoc chiét béng diclometan. Pha hitu co sau d6 dugc
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sdy kho trén MgSO,, duoc loc va duoc cd can dén kho. Sau khi tinh ché bang sic ky
trén silica gel sir dung diclometan vd MeOH lam chat rira giai, san phdm mong mubn
thu dugc duéi dang dau.

'H NMR (500 MHz, dmso-d6) & ppm: 7,63/7,59 (2d, 2 H), 7,3/7,26 (2d, 2 H), 7,13

(m, 2 H), 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) em™: v: >C=0: 1731 (este); v: >C=0: 1644 (amit); v: -SO2: 1334-1156; v:
>C-0-C<: 1115; v : >CH-Ar: 815-746-709

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

B6 sung timg giot 20mL dung dich HCI 4m trong dioxan vao dung dich chira
9,5g (17,97mmol) hop chét thu duoc & bude B trong 40mL dioxan. Mé hdn hop dugce
khudy & nhiét do phong trong 48 gid va sau d6 dung dich dugc cb can dén kho. Sau
khi sdy khd, san phdm mong mudn thu dugc dudi dang diu.

'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: 350 dén 2000° v: >C=0: 1727 (axit); v: >C=0: 1634 (amit);
v: -S02: 1330-1155

Buée D: 3-{(3R)-2-[(4-Metylphenyl)sulphonyl]-1,2,3,4-tetrahydroisoquinolin-3-yl1}-
1-(morpholin-4-yl)propan-1-on

B sung 1,16g (19,83mmol) natri clorua rin (NaCl) va sau do, timg giot, SmL
nuée vao dung dich chira 7,80g (16,51mmol) hop chét thu duoc & bude C trong
100mL DMSO. Mé hdn hop duge khudy & 130°C trong 1 gir va sau d6 dung dich
duge ¢6 can con . Hon hop phan tmg sau d6 duoc pha lodng bang diclometan va
duoc rira 14n luogt voi dung dich nudc lithi clorua bdo hoa va sau d6 véi nude mudi.

Pha hitu co sau do6 duoc séy kho trén MgSQO,, dugce loc va dugce cd can dén kho. Sau
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khi tinh ché bang sic ky trén silica gel stt dung xyclohexan va etyl axetat 1am chét rira

gidi, san pham mong muon thu dugc duédi dang dau.

'H NMR (400 MHz, dmso-d6) & ppm: 7,65 (d, 2 H), 7.3 (d, 2 H), 7,15/7 (2 m, 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; v : >CH-Ar: 815-675

Buéc E: (3R)-2-[(4-Metylphenyl)sulphonyl]-3-[3-(morpholin-4-yl)propyl]-1,2,3,4-

tetrahydroisoquinolin

B6 sung 1,06g (28mmol) LAH thanh timg phan trong 5 phit vao dung dich
chira 6,0g (14,0mmol) hop chit thu dugc & bude D trong 60mL MTBE va 14mL
diclometan. Mé hdn hop dugc khudy & nhiét d6 phong trong 15 gid. B sung vao d6
timg giot 1,5mL nudc va khudy hdn hop trong 15 phut. B6 sung timg giot 1,5mL dung
dich natri hydroxit 5M va khudy hén hop trong 15 phut. Hén hop phén tng sau dé
duoc pha loing bing MTBE va diclometan. Huyén phu sau d6 duoc loc va chét két
tua dugce rira véi MTBE va diclometan. Pha hitu co sau d6 duoc séy kho trén MgSQOy,
dugce loc va duoc cd can dén kho. Sau khi tinh ché bang sic ky trén silica gel stt dung
diclometan va amoni-trong-etanol 1am chét rira giai, san phim mong mudn thu dugc
duéi dang dau.

'"H NMR (400 MHz, dmso-d6) & ppm: 7,68 (d, 2 H), 7,32 (d, 2 H), 7,1 (dinh khong
giai duoc, 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

Budc F: (3R)-3-[3-(Morpholin-4-yl)propyl]-1,2,3,4-tetrahydroisoquinolin

B& sung 2,0g (82,3mmol), theo timg phan, phoi magié vao dung dich chira
1,50g (3,62mmol) hop chét thu dugc & budce E trong 20mL metanol khan. Mé hén hop
duoc khudy bing song sidu am trong 96 gio. Hon hop phan tng sau d6 duogc loc, chit

ran dugc rira vai 1an bang metanol, va phan dich loc duoc ¢ can dén kho. Sau khi tinh
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ché bang sdc ky trén silica gel str dung diclometan va amoni-trong-etanol 1am chat rira

giai, san pham mong muon thu dugc dudi 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 (1,
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

Phd khéi lrong do phan giai cao (ESI+-/FIA/HR):
Cong thuc thye nghiém: C, H,, N, O

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

[M+H]" do dugc: 261,1959

Quy trinh didu ché 7 (35)-3-[(9aS)-Octahydropiperazino[2,1-c]morpholin-8-
ylmetyl]-1,2,3,4-tetrahydroisoquinolin trihydroclorua

Budce A: tert-Butyl (9aS)-4-oxo-octahydropiperazino[2,1-cJmorpholin-8-cacboxylat

Quy trinh téng hop hop chit nay duge néu trong tai liéu chuyén nganh (J. Med.
Chem. 2012, 55, 5887 for the opposite enantiomer).

Budéc B: (9aS)-Octahydropiperazino[2,1-c]Jmorpholin-4-on hydroclorua

Dung dich HCI 4M trong dioxan (60mL, 240mmol) dugc bd sung hop chét
tert-butyl  (9aS)-4-oxo-octahydropiperazino[2,1-cJmorpholin-8-cacboxylat  (11,8g,
46,0mmol) dugc lam lanh béng cach sir dung chdu nude da. Dung dich sau dé dugce
khudy & nhiét do phong trong 2 gid, va sau d6 & 50-60°C trong 1.5 gi¢. Dung dich sau
d6 dugc 1am bay hoi dén kho. Phan cin duge cho bay hoi cung véi dioxan (3 x 20mL)
va sau do6 sdy khd trong chan khéng dé thu dwoc hop chit mong mudn & dang chit

ran.

'H NMR (400 MHz, dmso-d6) & ppm: 2,80 — 2,94 (m, 2 H), 2,94 — 3,05 (m, 1 H), 3,23
—3,37 (m, 2 H), 3,59 — 3,69 (m, 1 H), 3,83 — 3,93 (m, 1 H), 3,95 — 4,04 (m, 1 H), 4,02
— 4,13 (m, 2 H), 4,45 — 4,55 (m, 1 H), 9,58 (br s, 2 H)
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Buoc C: tert-Butyl (35)-3-[(9aS)-4-oxo0-octahydropiperazino[2,1-cJmorpholin-8-
cacbonyl]-1,2,3,4-tetrahydroisoquinolin-2-cacboxylat

Bd sung EDC (3,90g, 20,3mmol) vao dung dich chira hop chét thu duoc & budce
B (3,02g, 15,7mmol), (3S)-2-[(tert-butoxy)cacbonyl]-1,2,3,4-tetrahydroisoquinolin-3-
cacboxylic axit (4,6g, 16,6mmol), trietylamin (8,0mL, 57,4mmol) va HOBt (2,72g,
20,1mmol) trong diclometan (150mL). Hon hop duge khudy & nhiét do phong trong
21 gio. Dung dich nu¢e HCI IN (105mL) duoce bd sung vao va chit két tia tao thanh
dugc loc st dung phéu Buchner. Céc pha cia phén dich loc dugc tach ra. Pha nudc
duogc chiét bang diclometan (2 x 10mL). Pha hitu co gom lai dugc rtra v6i dung dich
nudc HCI 3N (35mL), sau d6 véi dung dich nude kali bicacbonat 5% (2 x 35mL) va
cudi cung véi nudce mubi (35mL). Pha hitu co dugce séy kho trén Na,SO,, duoc loc va
sau d6 dugc cd can dudi 4p sudt giam. San phim duoc tinh ché bang sic ky trén silica
gel sit dung etyl axetat va heptan 1am chit rira giai dé thu duogc san pham mong muén

duédi dang chat ran.

"H NMR (400 MHz, CDCl3) 8 ppm: 1,38 — 1,57 (m, 9 H), 2,39 — 2,89 (m, 2 H), 2,89 —
3,34 (m, 3 H), 3,34 — 3,70 (m, 2 H), 3,90 — 4,06 (m, 1 H), 4,09 — 4,27 (m, 2 H), 4,30 —
5,00 (m, 5 H), 5,20 — 5,37 (m, 1 H), 7,03 — 7,24 (m, 4 H)

Buéc D: (35)-3-[(9aS)-Octahydropiperazino[2,1-c]morpholin-8-ylmetyl]-1,2,3,4-

tetrahydroisoquinolin trihydroclorua

Dung dich HCI 4M trong dioxan (45mL, 180mmol) dugc bd sung vao hop chét
thu dugc & bude C (6,6g, 46,0mmol) duge lam lanh trong chiu nudc da. Huyén phu
sau d6 dugc khudy & nhiét do phong trong 24 gir va sau d6 huyén phu dugc 1am bay
hoi dén kho. Phan cin dugc cho bay hoi ciing v6i MTBE va sau do dugc sdy kho
trong chin khong. Chét rin thu dugc theo cach do duoc tao huyén phu trong
tetrahydrofuran (160mL), va sau d6 LiAlH, (3,0g, 79,1mmol) dwoc bd sung vio.
Huyén phu duge dun hdi luu trong 6,5 gio, va sau d6 dugc lam lanh trong chiu nudc
da. Sau d6 bd sung nudc (3mL) trong khoang 7 phut. Sau 0,5 gi®, bd sung dung dich

nuéce natri hydroxit 2N (6mL). Tiép tuc bd sung nuéce sau d6 0,25 gid. Cudi cing, bd
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sung Xelit (7g) va Na,SO, (25g) sau d6 0,5 gio. Huyén phu duoc loc trén Xelit va
duogc trang béng tetrahydrofuran (2 x 100mL). Phan dich loc dugc ¢o can dén kho.
Dau thu duge theo cach do dugc hoa tan trong MTBE (50mL). Dung dich thu duoc
duoc loc va phén dich loc dugc ¢6 can. Phan cin dugc hoa tan trong metanol (60mL),
va sau d6 bd sung dung dich HCI 4M HCl trong dioxan (20mL). Dung dich dugc gia
nhiét dén 40°C va dugc xir 1y véi than hoat tinh (0,66 g), duge khudy trong 1 gio.
Huyén phti duoc loc trén Xelit va duge trang bang metanol 4m. Phan dich loc dugc b
can cho dén khi san pham bét diu két tinh. Su két tinh dugc dé tiép tuc trong 16 gid &
nhiét d6 phong. Chét rin thu dugc duoc loc va dugce trang bang hdn hop 2-propanol /
MTBE (4/6) (2 x 20mL), va sau d6 bang MTBE (2 x 20mL). Sau khi sdy kho, thu

dugc sdn pham mong muodn.

'H NMR (400 MHz, D,0) § ppm: 2,28 — 2,44 (m, 1 H), 2,74 — 3,00 (m, 4 H), 3,08 —
3,27 (m, 3 H), 3,27 — 3,42 (m, 2 H), 3,43 — 3,56 (m, 2 H), 3,56 — 3,69 (m, 2 H), 3,76 —
3,95 (m, 2 H), 4,00 — 4,22 (m, 2 H), 4,35 — 4,50 (m, 2 H), 7,20 — 7,41 (m, 4 H)

13C NMR (100 MHz, D,0) & ppm: 29,00, 44,58, 50,30, 51,08, 51,17, 52,75, 53,17,
58,08, 61,60, 64,61, 66,37, 127,14, 127,71, 128,00, 128,77, 129,55, 131,15

MS (ESI): [M+H]* 288,16

Quy trinh diéu ché 8: (3S)-3-(1-Oxa-6-azaspiro[3.3]hept-6-ylmetyl)-1,2,3,4-

tetrahydroisoquinolin

Budce A: (35)-3-(Iotmetyl)-2-[(4-metylphenyl)sulphonyl]-1,2,3,4-

tetrahydroisoquinolin

Hop chit & budc A ciia quy trinh diu ché 6' (4,0g; 8,48mmol) trong axetonitril
(10mL) duoc dit trong mdt 6ng trong 10 vi séng 27-ml va sau d6 natri iodua (1,40g;
9,33mmol) duge bd sung vao. Hén hop phan tmg duoc gia nhiét trong 5 gio & 100°C
sit dung 10 vi séng (200W). Hon hop sau d6 duoc loc va chit rin dugc rira bing

diclometan. Phén dich loc dugc 1am bay hoi dén khé va sau do phén cian duoc tinh ché
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bang sic ky trén silica gel str dung heptan va etyl axetat 1am chét rira giai. Hop chat

néu & dé muc nay thu dugc duédi dang dau.

'"H NMR (400 MHz, dmso-d6) & ppm: 7,64 (d, 2 H), 7,28 (d, 2 H), 7,15-7 (m, 4 H),
4,5/4,3 (2d, 2 H), 4,14 (m, 1 H), 3,22 (m, 2 H), 2,82 (m, 2 H), 2,31 (s, 3 H)
IR (ATR) cm™: 1897 v -Ar, 1333 + 1156 v -SO2

Budce B: (35)-2-[(4-Metylphenyl)sulphonyl]-3-(1-oxa-6-azaspiro[ 3.3 Jhept-6-ylmetyl)-
1,2,3,4-tetrahydroisoquinolin

Hop chét thu duge trong bude trén da dugc iot hoa (2,5g; 5,85mmol) duge hoa
tan trong axetonitril (50mL). B sung 1-Oxa-6-azaspiro[3.3]heptan oxalat (1,21g;
6,36mmol), tiép theo 1a kali carbonat (1,61g; 11,7mmol). Hon hop phan tng dugc gia
nhiét trong 15 gid & nhiét d6 hdi lwu. Hén hop phan tng duge loc va dwoc rira bang

axetonitril, va sau d6 dugc lam bay hoi dén kho.

Hop chit duoc tinh ché bing sic ky trén silica gel sir dung diclometan va
amoni-trong-metanol 1am chét rira giai. Hop chét néu ¢ d& muc nay thu dugc dudi

dang dau.

'H NMR (400 MHz, dmso-d6) & ppm: 7,68 (d, 2 H), 7,32 (d, 2 H), 7,14-7 (m, 4 H),
4,53/4,2 (dd, 2 H), 4,34 (t, 2 H), 3,95 (m, 1 H), 3,5/3,4/2,98 (3m, 4 H), 2,7 (t, 2 H),
2,68-2,58 (m, 2 H), 2,34 (s, 3 H), 2,31-2,24 (m, 2 H)

IR (ATR) cm™: 1333 + 1156 v -SO2

Buéce C: (3S5)-3-(1-Oxa-6-azaspiro[ 3.3 Jhept-6-ylmetyl)-1,2,3 4-tetrahydroisoquinolin

Hop chét & budc trén di dugc tosyl hoa (1,3g; 3,26mmol) duoc hoa tan trong
10mL metanol. Bot magié (633mg; 26,08mmol) duoc bd sung vao theo timg phin
160mg trong mdi 3 gid. Hon hop phan wng dugce khudy trong bé siéu 4m trong 15 gid.
Hon hop sau d6 duoc loc trén Xelit, dugc rira bé‘mg lugng [6n metanol, va sau d6 dugc
1am bay hoi dén kho. Hop chat duoc tinh ché bing sic ky trén silica gel sir dung
diclometan va amoni-trong-metanol 1am chat rira giai. Hop chat thu dwoc dudi dang

dau.
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'H NMR (400 MHz, dmso-d6) & ppm: 7,01 (m, 4 H), 4,46 (t, 2 H), 3,85 (s, 2 H),
3,51/3,05 (dd, 2 H), 2,73 (t, 2 H), 2,61/2,4 (m, 4 H), 2,4 (m, 1 H), 2,4 (m, 1 H)
IR (ATR) cm™: 3325 v >NH

Quy trinh diéu ché 9" (35)-3-[(9aR)-Octahydropiperazino[2,1-c]morpholin-8-
ylmetyl]-1,2,3,4-tetrahydroisoquinolin trihydroclorua

Buéc A: tert-Butyl (9aR)-4-oxo-octahydropiperazino[2,1-c]morpholin-8-cacboxylat

Quy trinh téng hop hop chit nay duogc mé ta trong tai liéu chuyén nganh (J.
Med. Chem. 2012, 55, 5887).

Budce B: (9aR)-Octahydropiperazino[2,1-c]morpholin-4-on hydroclorua

B6 sung hop chét & budec A (11,3g, 44,1mmol) vao dung dich HCI 4M trong
dioxan (39mL, 154mmol). Dung dich sau d6 dugc khudy & & nhiét do phong trong 5
gid, va sau d6 dung dich HCI 4M trong dioxan (12mL, 48mmol) lai dugc bd sung.
Hbn hop dugc khudy trong 16 gio. Dung dich sau d6 dugc lam bay hoi dén kho dé thu

dugc san pham mong muodn ¢ dang chit ran.

'H NMR (400 MHz, dmso-d6) & ppm: 2,79 — 2,93 (m, 2 H), 3,02 (i, J = 13,1, 2,7 Hz,
1 H), 3,22 - 3,34 (m, 2 H), 3,59 — 3,67 (m, 1 H), 3,86 — 3,96 (m, 1 H), 3,96 — 4,01 (m,
1 H), 4,05 (AB q, J = 13,3 Hz, 2 H), 4,48 (dd, ] = 14,1, 2,5 Hz, 1 H), 9,71 (br. s, 1 H),
9,91 (br. s, 1 H)

Buéc C: tert-Butyl (3S)-3-[(9aR)-4-oxo0-octahydropiperazino[2,1-c]morpholin-8-
cacbonyl]-1,2,3,4-tetrahydroisoquinolin-2-cacboxylat

Bb sung EDC (5,17g, 27,0mmol) vao dung dich chira hop chit & budc trén
(4,0g, 20,7mmol), axit (3S)-2-[(tert-butoxy)cacbonyl]-1,2,3,4-tetrahydroisoquinolin-3-
cacboxylic (6,04g, 21,8mmol), trietylamin (11,6mL, 83,Immol) va HOBt (3,65g,
27,0mmol) trong diclometan (100mL). Hdn hop dwgc khudy & nhiét d6 phong trong
16 gio. Dung dich nuée HCI IN (70mL) dugce bd sung vao va chét két tha tao thanh
dugc loc ra béng cach sir dung phéu Buchner. Céc pha ctia phén dich loc dugc tach ra.

Pha hitu co dugc rira bang dung dich nuéc kali cacbonat bdo hoa va sau d6 dugc ¢
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can dudi ap sudt giam. Phan cin duogc hap thu trudc lén trén silica gel va duge tinh
ché bing sic ky trén silica gel sir dung etyl axetat va heptan 1am chét rira giai dé thu

dugc sdn pham mong muon & dang chat ran.

'H NMR (400 MHz, dmso-d6) & ppm: 1,25 — 1,58 (m, 9 H), 2,50 — 2,76 (m, 2 H), 2,76
— 3,25 (m, 3 H), 3,37 - 3,76 (m, 2 H), 3,92 — 4,50 (m, 5 H), 4,06 (s, 2 H), 4,66 (d, ] =
15,6 Hz, 1 H), 4,76 — 5,28 (m, 1 H), 7,05 - 7,31 (m, 4 H)

Buée D: (35)-3-[(9aR)-Octahydropiperazino[2,1-c]morpholin-8-ylmetyl]-1,2,3,4-

tetrahydroisoquinolin trihydroclorua

Dung dich HCI 4M trong dioxan (24,0mL, 96,2mmol) duoc bd sung vao dung

dich chira hop chit & bude C (8,00g, 12,25mmol) trong diclometan (25mL). Hon hop
duoc khudy & nhiét do phong trong 16 gid va sau do duge ¢d can dén kho. San pham
thd thu duge dwgc bd sung vao huyén phit chira LiAIH, (1,97g, 51,91mmol) trong
tetrahydrofuran (140mL). Hdn hop dugc dun hoi luu cho dén khi phan tng (dugc
kiém soat boi LC-MS) hoan thanh va phan img sau d6 dugc 1am lanh dén 0°C. Nude
(2,5mL) dugc thém vao ting giot. Sau khi khudy trong 10 phut, dung dich nuéc natri
hydroxit 2M (5mL) dugc thém vao timg giot. Lai bd sung nudc (5mL) sau khi khudy
trong 10 phut. Cubi cing bd sung Xelit (4 g) va Na,SO, (12 g) sau khi khudy trong 10
phut nita. Huyén phu duoc loc trén Xelit va phén dich loc dugc ¢ can dén kho. Phin
cdn thd thu duoc theo cach d6 duoc hoa tan trong metanol (80mL), va sau d6 dung
dich HCI 4M trong dioxan (16,75mL, 67,0mmol) duoc bd sung vao. Han hop duogc
khudy & nhiét d6 phong trong 3 gio, va sau d6 dugc cd can dén kho. Phin can dugc
hoa tan trong mdt lugng t8i thiéu metanol 4m (70mL), va sau d6 MTBE (3-5mL) duoc
thém vao. Dung dich dugc lam lanh & 0°C trong 1 gio trong mot chdu nuéce da lanh,
va san phim két tha. Mot it MTBE (2-3mL) lai duoc bd sung va hén hop dugc gitr
dimg yén trong 1 gid nita & 0°C. Chét rin thu dugc dugc loc trén phéu Buchner va
duoc sdy kho trong chan khéng dé thu dugc san phim mong muén & dang chét rén.
'H NMR (400 MHz, CD;0D) & ppm: 2,65 (t, J = 11,1 Hz, 1 H), 2,74 — 2,97 (m, 4 H),
3,10 (d, J=12,5 Hz, 1 H), 3,19 (dd, J = 17,6, 4,8 Hz, 1 H), 3,25 — 3,55 (m, 5 H), 3,59
—3,74 (m, 2 H), 3,82 — 4,15 (m, 4 H), 4,45 (AB q, ] = 15,9 Hz, 2 H), 7,21 — 7,35 (m, 4
H).
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>C NMR (100 MHz, CD;0D) & ppm: 30,21, 45,67, 50,22, 51,99, 52,90, 53,58, 53,71,
59,25, 62,58, 65,30, 67,07, 127,76, 128,40, 129,08, 129,36, 130,16, 131,95
MS (ESI): [M+H]"288,2

Quy trinh diéu ché 1": N-[4-[tert-Butyl(dimetyl)silyl]Joxyphenyl]-1-metyl-

pyrazol-4-amin
Buéc A: 4-{[tert-Butyl(dimetyl)silyl]oxy}anilin

Hop chit néu ¢ dé muc nay thu dugc bing cich bét diu tur 4-aminophenol
trong THF trong sy ¢6 mit cua imidazol va tert-butyl(dimetyl)silyl clorua theo quy
trinh dugc mo6 td trong tai liéu chuyén nganh (S. Knaggs et al, Organic &

Biomolecular Chemistry, 3(21), 4002-4010; 2005).

'H NMR: & (400 MHz; dmso-d6; 300K): 6,45-6,55 (dd, 4H, aromatic Hs); 4,60 (m,
2H, NH,-Ph); 0,90 (s, 9H, Si (CH,),CH(CHj;),); 0,10 (s, 6H, Si (CH,),CH(CHj3),)
IR: v: -NH,": 3300-3400 cm’’

Bude B: N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-1-metyl-pyrazol-4-amin

B6 sung lan luot 29,8g natri tert-butylat (0,310 mol), 4,55g Pd,(dba); (con
dugc goi la tris(dibenzylideneaxeton)dipaladi(0)) (4,96mmol), 4.81g 2-di-tert-
butylphosphino-2',4',6'-tri-isopropyl-1,1'-biphenyl (9,91mmol) va 12,8mL 4-brom-1-
metyl-1H-pyrazol (0,124 mol) vao dung dich chira 30,8¢ (0,137 mol) hop chét & bude
A trong 525mL toluen khan. Mé hén hop dugc loai khi dudi argon trong 30 phut va
sau d6 dun hdi luu trong 3 gio. Hén hop duge dé lanh. Hon hop phén tng dugce 6 can
dén kho va sau d6 duge dua vao diclometan, dugc loc trén Xelit va sau d6 lai duoc c6
can dén khd. Phin can sau d6 duoc tinh ché bang sic ky trén silica gel st dung
diclometan va etyl axetat lam chit rira giai dé tao ra san phdm mong muén & dang chit

ran.

'H NMR: & (400 MHz; dmso-d6; 300K): 7,55 (s, 1H, pyrazol); 7,23 (s, 1H, pyrazol);
7,18 (s rong, 1H, NH,-Ph);6,64 (m, 4H, Hs thom); 3,77 (s, 3H, CH;-pyrazol); 0,90 (s,
9H, Si (CH2),CH(CHs),); 0,12 (s, 6H, Si (CH,),CH(CHj),)
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IR: v -NH": 3275 em™; v Ar va C=N: 1577 va 1502 em’™; v -Si-C-: 1236 em™; v -Si-
O-: 898 cm™; v -Si-C-: 828, 774 cm’!

Quy trinh diéu ché 2" 4-{[tert-Butyl(dimetyl)silyl]oxy } -N-phenylanilin

O nhiét do6 phong, bd sung 6,7g imidazol (97,05mmol) va 11,7g tert-
butyl(dimetyl)silyl clorua (77,64mmol) vao dung dich chtra 12g 4-anilinophenol
(64,7mmol) trong 200mL axetonitril. Mé& hdn hop dugc khudy & 70°C trong 4 gid.
Hdn hop phan tmg sau d6 dugc rét vao trong nude va dugc chiét bang ete. Pha hitu co
sau dé duoc séy kho trén MgSO,, sau d6 dugc loc va dugce lam bay hoi dén kho. San
phim thé thu dugc theo cach nay sau d6 duoc tinh ché bang sic ky trén silica gel st
dung ete ddu mé va diclometan 1am chit ria giai. San pham néu & dé muc nay thu

dugc & 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 tert-butyl); 0,15 (s, 6H dimetyl)

IR: v: >NH: 3403 cm'l; v>Ar: 1597 cm’™

Quy trinh diéu ché 3": tert-Butyl-5-[(4-{[tert-
butyl(dimetyl)silyl]oxy } phenyl)amino]-1H-indol-1-cacboxylat

Quy trinh nay dugc thure hién gidng nhu quy trinh didu ché 1", bing cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc sir dung trong buéc B bang tert-butyl 5-brom-
1H-indole-1-cacboxylat.

'HNMR: § (400 MHz; dmso-d6; 300K): 7,85 (d, 1H); 7,78 (s, 1H); 7,55 (d, 1H); 7,15
(d, 1H); 6,95 (m, 3H); 6,75 (d, 2H); 6,58 (d, 1H); 1,65 (s, 9H); 1,00 (s, 9H); 0,2 (s,
6H)

Quy trinh diéu ché 4": N-(4-{[tert-Butyl(dimetyl)silylJoxy } phenyl)-1-metyl-1H-

indol-5-amin
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Quy trinh nay dugc thuc hién gidng nhu quy trinh didu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol duge sir dung trong budc B bang 5-brom-1-metyl-1H-

indol.

Quy trinh diéu ché 5" N-(4-{[tert-Butyl(dimetyl)silylJoxy } phenyl)-1-metyl-1H-

indazol-5-amin

Quy trinh nay duge thuc hién giéng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc sir dung trong budc B bang 5-brom-1-metyl-1H-

indazol.

Quy trinh diéu ché 6": N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)-3-flo-4-

metylanilin

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc sir dung trong budc B bing 4-brom-2-flo-1-

metylbenzen.
Quy trinh diéu ché 7":  N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)-3-floanilin

Quy trinh nay dugc thuc hién giéng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc st dung trong buéc B bang 1-brom-3-

flobenzen.
Quy trinh diéu ché 8": 4-Benzyloxy-N-phenyl-anilin

B6 sung 58g Cs,CO; (178mmol) vao dung dich chira 4-hydroxy-N-phenyl-
anilin (30g; 162mmol) trong axetonitril (400mL) va khudy trong 15 phit & nhiét do
phong. Benzyl bromua (22,5mL; 178mmol) sau dé dwgc bd sung timg giot va sau d6
hdn hop phan tmg dugc dun hoi luu trong 4 giv. Sau khi loc va trang bang axetonitril,
phén dich loc duge cd can va dugc tinh ché bang sic ky trén silica gel sir dung ete dau
mo va etyl axetat 1am chét rira giai. San pham néu & dé muc nay sau d6 thu dugc &

dang chat rin khong mau.
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"H NMR: 8§ (400 MHz; dmso-d6; 300K): 7,80 (m, 1H, NH); 7,45 (m, 2H, aryl); 7,40
(m, 2H, aryl); 7,30 (m, 1H, aryl); 7,15 (s, 2H, aryl); 7,05 (d, 2H, aryl); 6,9-7,0 (m, 4H,
aryl); 6,70 (t, 1H, aryl); 5,05 (s, 2H, benzyl).

IR: v: >NH: 3408 cm™

Quy trinh diéu ché 9": N-(4-{[tert-Butyl(dimetyl)silylJoxy } phenyl)pyridin-4-amin
Quy trinh nay dugc thuc hién giéng nhu quy trinh diéu ché 1", béng cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc sir dung trong budc B bang 4-brompyridin.
IR: v -NH-: 3200 va 2500 cm™'; v:-Si-O-: 902 em'; v:-Si-C-: 820 cm’™
Quy trinh diéu ché 10": N-(4- {[tert-Butyl(dimetyl)silylJoxy} phenyl)-4-floanilin
Quy trinh nay duogc thuc hién gidng nhu quy trinh didu ché 1", bang cach thay

thé 4-brom-1-metyl-1H-pyrazol dugc st dung trong buéc B bing 1-brom-4-

flobenzen.

Quy trinh diéu ché 11":  N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)-1-metyl-1H-
pyrolo[2,3-b]pyridin-5-amin

Quy trinh nay duogc thuc hién giéng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc st dung trong buéc B bang 5-brom-1-metyl-1H-
pyrolo[2,3-b]pyridin (thu dugc theo quy trinh tir tai li€u chuyén nganh: Heterocycles,
60(4), 865, 2003).

IR: v:-NH-: 3278 cm™’; v: thom -C=C- ntra phan tir: 1605 cm™
Quy trinh diéu ché 12":  N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)-2-metoxy-

pyrimidin-5-amin

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc st dung trong budc B bing 5-brom-2-

metoxypyrimidin.
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Quy trinh diéu ché 13" N-(4-{[tert-Butyl(dimetyl)silylJoxy }phenyl)-1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-amin

Quy trinh nay duoc thuc hién gibng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol duogc sit dung trong budc B bang 5-brom-1-metyl-
2,3-dihydro-1H-pyrolo[2,3-b]pyridin.

Quy trinh diéu ché 14":  N-(4-{ [tert-Butyl(dimetyl)silylJoxy } phenyl)-1-metyl-1H-

benzimidazol-5-amin

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc sit dung trong budc B bang 5-brom-1-metyl-1H-

benzimidazol.

Quy trinh diéu ché 15":  N*-(4-{[tert-Butyl(dimetyl)silyl]oxy }phenyl)-N*N>-
dimetylpyridin-2,4-diamin

Quy trinh nay duoc thuc hién gidng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dwoc sir dung trong buéc B bang 4-brom-N,N-
dimetylpyridin-2-amin.

Quy trinh didu ché 16"  N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)pyrazolo[1,5-

a]pyrimidin-6-amin

Quy trinh ndy dwoc thue hién gidng nhu quy trinh didu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol duoc st dung trong buéc B bing 6-

brompyrazolo[1,5-a]pyrimidin.
IR: v -NH-: 3272 cm'l; v -C=N-: 1634 cm'l; v -C=C-: 1616 cm!
Quy trinh diéu ché 17": N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-1-metyl-

pyrazolo[3,4-b]pyridin-5-amin

Quy trinh nay dwgc thuc hién gidng nhu quy trinh didu ché 1", bang céch thay

thé 4-brom-1-metyl-1H-pyrazol duoc sir dung trong budc B bing 5-brom-1-metyl-
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pyrazolo[3,4-b]pyridin (thu dugc theo quy trinh tir tai liéu chuyén nganh: WO
2006/052568 bit dau tir 2-metyl-pyrazol-3-amin va 2-brompropanedial).

Quy trinh diéu ché 18" 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl }amino)-1,5-
dimetyl-1H-pyrol-2-cacbonitril

Buéce A: 4-Brom-1,5-dimetyl-1H-pyrol-2-cacbonitril

B6 sung timg giot dung dich brom (6,58mL, 0,13 mol) trong axit axetic
(60mL), nho phéu nho giot, vao dung dich chira 1,5-dimetyl-1H-pyrol-2-cacbonitril
(15,0g, 0,12 mol) trong axit axetic (300mL). Mé hdn hop duoc khuéy ¢ nhiét do
phong trong 24 gid. Hon hop phan ng sau dé dugce rét vao mot chiée cbe chira
300mL nudc. Chét rin tao thanh dugc loc va dugc trang béng nude. Sau dé chit rn
duge hoa tan trong diclometan (300mL) va oha hitu co dugc rira bang nudc mubi,
duoc séy kho trén Na,SO,, dugc loc va dugce ¢ can trong chin khong dé thu duogc san

pham mong mudn & dang chét rén.
'H NMR (CDCl,) & ppm: 2,25 (s, 3 H), 3,67 (s, 3 H), 6,74 (s, 1 H)

Buéc B: 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl}amino)-1,5-dimetyl-1H-pyrol-2-

cacbonitril

Dung dich chita hgp chit & buéc trén (1,5g, 7,53mmol), 4-[(tert-
butyldimetylsilyl)oxy]Janilin (2,02g, 9,04mmol), natri tert-butylat (1,45¢g, 15,06mmol)
va 2-di-tert-butylphosphino-2',4',6"-triisopropylbiphenyl (0,13g, 0,30mmol) trong
toluen (20mL) dugc thdi véi nito. Tris(dibenzylideneaxeton)dipaladi(0) (0,28g,
0,30mmol) durgc bd sung vao, va sau d6 hdn hop phan ung duogc dun néng & 90°C cho
dén khi phan tig hoan thanh (duoc kiém soét bsi TLC). Ngimg gia nhiét va hdn hop
dugc dé quay tré lai nhiét d6 phong. BS sung nude (75mL) va hén hop duoc chiét
bang etyl axetat (3 x 75mL). Pha hitu co gom lai dwoc rira bang nude mubi va sau do
dwoc cd can. San phdm thé duoc hip thu 1én trén silica gel va dugce tinh ché sic ky
trén silica gel sir dung etyl axetat v heptan 1am chét rira gii. San phdm thu dwgc

duwrgc hoa tan trong heptan 4m va duoc phép dé két tua, bang cach khudy, & nhiét do
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phong, va sau d6 & 0°C. Chét rin duoc loc va quy trinh thuc hién dugc lap lai & phin

dich loc dé thu dugc hop chét mong mubn & dang chét ran.

'H NMR (400 MHz, CDCl;) 8 ppm: 0,15 (s, 6 H), 0,97 (s, 9 H), 2,13 (s, 3 H), 3,66 (s,
3 H), 4,68 (br. s, 1 H), 6,49 (d, ] = 8,5 Hz, 2 H), 6,64 (s, 1 H), 6,66 (d, J = 8,7 Hz, 2 H)
3C NMR (100 MHz, CDCl3) & ppm: 4,34, 9,72, 18,30, 25,88, 32,94, 101,27, 114,37,
114,70, 116,41, 120,73, 124,52, 131,23, 141,54, 148,27

MS (ESI+): [M+H]" do duogc: 342,3

Quy trinh diéu ché 19": 4-[(4-{[tert-Butyl(dimetyl)silylJoxy } phenyl)amino]-1-metyl-
1H-pyrol-2-cacbonitril

Budc A: 1-Metyl-1H-pyrol-2-cacbonitril

B6 sung N,N-Dimetylformamit (3mL) va 1,4-diazabixyclo[2.2.2]octan (0,49g,
4,3mmol) vao dung dich chta pyrol-2-cacbonitril (4g, 43,4mmol) trong dimetyl
cacbonat (56mL). Dung dich duoc khudy & 90°C trong 15 gid, va sau d6 duogc gia
nhiét & 110°C trong 8 gid. Hon hop dugc 1am ngudi dén nhiét do phong, va sau do
etyl axetat (80mL) dugc bd sung. Cac pha tach ra va pha hitu co duoc rira v6i nude (2
x 80mL) va dung dich nudc HCI IN (1 x 80mL). Pha nudc gom lai dugc chiét lai
bang etyl axetat (1 x 80mL). Pha hitu co gom lai dugc rira bing nude mudi (1 x
80mL), duoc séy kho trén MgSO,, dugce loc va dugce cd can trong chan khong dé thu

dugce san pham mong muodn & dang chit 1dng.

'"H NMR (400 MHz, CDCl3) & ppm: 3,78 (m, 2 H), 6,12 — 6,18 (m, 1 H), 6,74 — 6,82
(m, 1 H)

Budc B: 4-Brom-1-metyl-1H-pyrol-2-cacbonitril

B sung N-Bromsucxinimit (6,2g, 34,9mmol) vao dung dich chta 1-metyl-1H-
pyrol-2-cacbonitril (3,7g, 34,9mmol) trong N,N-dimetylformamit (150mL). Dung dich
dugc khudy trong 15 gid & nhiét do phong. BO sung thém mot luong N-
bromsucxinimit (2,0g, 11mmol) khac nita va hdn hop duoc khudy trong 3 gio. Silic
dioxit (7g) sau d6 duogc bd sung va huyén phi sau d6 dugce 1am bay hoi dén kho.

Nguyén liéu dugce hép thy trudce 1én trén silica dugc dit 1én cot silica gel va san phdm
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duogc tinh ché bang sic ky trén silica gel sit dung etyl axetat va heptan lam chat rira

giai dé thu dugc san pham mong muodn & dang chat ran.

'H NMR (400 MHz, CDCl3) & ppm: 3,77 (s, 3 H), 6,75 (d, J = 1,7 Hz, 1 H), 6,80 (d, J
=1,7 Hz, 1 H)

Bude C: 4-[(tert-Butyldimetylsilyl)oxy]phenyl} amino)-1-metyl-1H-pyrol-2-

cacbonitril

Nito dugce suc qua dung dich chira 4-brom-1-metyl-1H-pyrol-2-cacbonitril
(2,82g, 15,2mmol) va 4-[(tert-butyldimetylsilyl)oxy]anilin (4,08g, 18,3mmol) trong
toluen (55mL) trong 5 phat. Natri tert-butylat (2,92g, 30,4mmol),
tris(dibenzylideneaxeton)dipaladi(0) (556mg, 0,6mmol) va 2-di-tert-butylphosphino-
2' 4' 6'-triisopropylbiphenyl (255mg, 0,6mmol) sau do dugc bd sung vao hdn hop
phan tng. Hon hop dugc khudy trong 1 gio & 80°C dudi khi nito. Huyén phu sau d6
duoc lam ngudi dén nhiét do phong va dugc loc trén Xelit. Banh Xelit sau d6 dugc
trang bang etyl axetat. Phén dich loc dugc rira véi nude va sau d6 voi nude mudi. Pha
hitu co duoc séy kho trén MgSO,, dugce loc va duge cb can trong chan khong. San
phdm duoc tinh ché hai 1an bang sic ky trén silica gel st dung etyl axetat va heptan
1am chét rira giai, va sau d6 nghién nhé trong heptan dé thu dugc sin phdm mong
mubn & dang chét ran.

'H NMR (400 MHz, CDCl3) § ppm: 0,16 (s, 6 H), 0,97 (s, 9 H), 3,73 (s, 3 H), 6,57 (d,
J=19Hz, 1 H), 6,64 — 6,66 (m, 1 H), 6,70 (s, 4 H); NMR

BC NMR (100 MHz, CDCl;) & ppm: -4,48, 18,17, 25,72, 35,46, 103,01, 113,56,
113,69, 115,92, 119,55, 120,67, 129,04, 139,94, 148,85

MS (ESI+): [M+H]" 328,25

Quy trinh diéu ché 20": N-[4-[tert-Butyl(dimetyl)silyl]Joxy-3-flo-phenyl]-1-metyl-1H-

pyrazol-4-amin

Quy trinh nay dugc thuc hién dioongs nhu quy trinh diéu ché 1", bang cach

thay thé 4-aminophenol dugc st dung trong budc A bang 2-flo-4-aminophenol.
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'H NMR (400 MHz, dmso-d6) & ppm: 7,59 (bs, 1 H), 7,39 (m, 1 H), 7,24 (d, 1 H),
6,74 (dd, 1 H), 6,52 (dd, 1 H), 6,42 (ddd, 1 H), 3,76 (s, 3 H), 0,92 (s, 9 H), 0,1 (d, 6 H)

Quy trinh didu ché 21" 2-({4-[(tert-Butyldimetylsilyl)oxy]phenyl }amino)pyridin-4-

cacbonitril

Dung dich bao gdm 2-brom-4-pyridincacbonitril (5,00g, 36,1mmol), 4-[(tert-
butyldimetylsilyl)oxy]anilin (8,06g, 36,1mmol), natri tert-butylat (4,50g, 46,9mmol)
va 2-di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl (0,458g, 1,08mmol) trong
tolueﬁ (50mL) duge lam sach bang nito. Tris(dibenzylideneaxeton)dipaladi(0) (0,99¢,
1,08mmol) sau d6 duge bd sung vao hdn hop phan tng, va sau d6 mé hdn hop duoc
gia nhiét & 50°C trong 1,5 gio. Hon hop sau d6 duoc lam ngudi dén nhiét do phong.
B6 sung nuée va hdn hop phan ting duge chiét bang etyl axetat (3 x 20mL). Pha hitu
co gom lai dugc rira béng nude mudi, va sau d6 dugce cd can dudi ap suét gidm. San
phim tho dwoc hép thu 1én trén silica gel va dugc tinh ché bang séc ky trén silica gel
st dung etyl axetat va heptan 1am chit rira giai. san phim thu dugc dugc hoa tan trong
heptan 4m va tao két tia, bang cach khudy, & nhiét do phong, va sau d6 & 0°C. Sau khi

loc, hop chit mong mudn thu dugc dudi dang chét rin.

'H NMR (400 MHz, CDCl;) & ppm: 0,22 (s, 6 H), 1,00 (s. 9 H), 6,61 (br. s, 1 H), 6,81
— 6,84 (m, 2 H), 6,84 — 6,89 (m, 2 H), 7,12 — 7,17 (m, 2 H), 8,26 (dd, J= 5,1, 0,9 Hz, 1
H)

BC NMR (100 MHz, CDCl3) & ppm: -4,29, 18,31, 25,78, 109,11, 114,73, 117,23,
121,17, 121,74, 124,93, 132,12, 149,79, 153,45, 158,00

MS (ESI+): [M+H] 326,19

Quy trinh didu ché 22" N-[4-[tert-Butyl(dimetyl)silyl Joxyphenyl]-1-tetrahydrofuran-
3-yl-pyrazol-4-amin

4-[tert-Butyl(dimetyl)silylJoxyanilin ~ (0,92g, 3,48mmol) va  4-iot-1-
tetrahydrofuran-3-yl-pyrazol (0,78g, 3,48mmol) hoa tan trong tetrahydrofuran khan
(20mL) duoc khudy trong 1 gio & nhiét d6 phong voi sw c6 mat cua natri tert-butylat
(1,7mL, dung dich 2M trong THF) va -clo(2-di-tert-butylphosphino-2',4',6'-
triisopropyl-1,1'-biphenyl)[2-(2-aminoetyl)phenyl]paladi(Il) (84mg, 0,122mmol). Hon
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hop phan tmg dugce loc trén Xelit va sau d6 dugce 1am bay hoi dén kho. Phan con lai
duoc két tinh ra khoi hdn hop heptan/etyl axetat, dwoc loc va duoc rira bing heptan va
sau d6 duoc tinh ché bing sic ky trén silica gel str dung diclometan va metanol 1am

chat rira giai dé thu duoc sdn phdm mong muodn.

'H NMR (500 MHz, dmso-d6, 300 K) & ppm: 7,62 (d, 1H, pyrazol-H5), 7,29 (d, 1H,
pyrazol-H3), 7,26 (s, 1H, NH), 6,68 (d, 2H, Ar-H), 6,64 (d, 2H, Ar-H), 4,93 (m, 1H,
THF-3'H), 3,95 (m, 1H, THF-5'H), 3,94 (m, 1H, THF-2'H), 3,87 (m, 1H, THF-2'H),
3,80 (m, 1H, THF-5'H), 2,33 (m, 1H, THF-4'H), 2,27 (m, 1H, THF-4'H), 0,93 (s, 9H,
‘Bu), 0,12 (s, 6H, Me)

IR: v C-H: 2857 cm'l; v thom: 1505 cm'l; v Si-C: 1249 cm™

Quy trinh diéu ché 23": 6-({4-[(tert-Butyldimetylsilyl)oxy]phenyl}amino)pyridin-2-

cacbonitril

B6 sung 4-Aminophenol (3,3g, 30,2mmol) véo dung dich chira 6-clopyridin-2-
cacbonitril (3,5g, 25,3mmol) trong 1-metyl-2-pyrolidinon (70mL). Hon hop phan tng
duogc gia nhiét & 140-150°C trong 16 gio trong mot binh thét ¢6 kin. Mé hdn hop sau
dé dugc lam ngudi dén nhiét do phong. Imidazol (3.,4g, 49,9mmol) va tert-
butyl(dimetyl)silyl clorua (7,6g, 50,4mmol) sau d6 duoc bd sung va hén hop dugc
khudy trong 16 gior & nhiét do phong. Hon hop duge pha lodng véi nude (140mL) va
san phém duoc chiét béng AcOEt (4 x 50mL). Pha hitu co dugc gom lai va dugce rira
v6i nude (3 x 50mL), va sau d6 voi nude mubi (1 x 50mL). Pha hitu co sau d6 duoc
séy kho trén MgSO,, duoc loc va dugce ¢6 can trong chan khong. San phém tho duoc
tinh ché bang sic ky trén silica gel sit dung etyl axetat va heptan 1am chét rira giai dé

thu duoc san phdm néu ¢ dé muc nay.

'H NMR (400 MHz, CDCl3) § ppm: 0,20 (s, 6 H), 0,99 (s, 9 H), 6,74 (dd, J = 7.6, 4,9
Hz, 1 H), 6,81 — 6,88 (m, 3 H), 7,36 — 7,42 (m, 2 H), 7,74 (dd, J = 7,6, 1,9 Hz, 1 H),
8,34 (dd, T =4.9, 1,9 Hz, 1 H)

BC NMR (100 MHz, CDCls) & ppm: -4,38, 18,21, 25,73, 92,58, 113,50, 116,53,
120,30, 123,20, 131,97, 141,67, 152,42, 152,45, 156,51

MS (ESI): [M+H]" 326,24
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Quy trinh didu ché 24" 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl}amino)pyrimidin-

2-cacbonitril
Buégc A: N-{4-[(tert-Butyldimetylsilyl)oxy]phenyl}-2-clopyrimidin-4-amin

Bb sung 4-Aminophenol (8,8g, 80,6mmol) wva trietylamin (18,6mL,
133,4mmol) vao dung dich chua 2,4-diclopyrimidin (10,0g, 67,1mmol) trong etanol
(150mL). Hon hgp phan tng dugc gia nhiét & 150°C trong 14 gidr trong mdt binh thot
cb kin. Mé hdn hop sau d6 dugc 1am ngudi dén nhiét do phong va dung moi dugc lam
bay hoi trong chan khong. B sung diclometan (200mL) vao phan con lai, va sau d6
bd sung imidazol (9,lg, 133,7mmol) va tert-butyl(dimetyl)silyl clorua (12,1g,
80,3mmol). Hdn hop duoc khudy trong 15 gid' & nhiét do phong. Hon hop phan tng
dugc pha lodng bing (200mL). Cac pha tach ra va pha hitu co dugc ria bang nudc
mudi (1 x 100mL). Pha hitu co sau d6 duge sdy kho trén MgSO4, duoc loc va duge cd
can trong chan khong. Phén con lai dwoc tinh ché bing séc ky trén silica gel st dung
etyl axetat va heptan 1am chét rira giai dé thu duoc chét rin. Chit rén duoc nghién nho
trong heptan, duoc loc va trang bang heptan dé thu dwoc hop chit mong mudn & dang

chat ran.

'H NMR (400 MHz, dmso-d6) ¢ ppm: 0,22 (s, 6 H), 0,99 (s, 9 H), 6,42 (d, J = 5,9 Hz,
1 H), 6,81 (br. s, 1 H), 6,85 -6,90 (m, 1 H), 7,13 (d, ] = 8,7 Hz, 2 H), 8,07 (d, ] = 5,9
Hz, 2 H)

Buéc B: 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl }amino)pyrimidin-2-cacbonitril

N,N-dimetylformamit khan (10mL) dugc ddt dudi khi nito trong mét binh thot
¢d va sau do6 hop chit & bude A (670mg, 2,0mmol) dugc ) sung vao. Kém xyanua
(468mg, 4,0mmol) va tetrakis(triphenylphosphine)paladi(0) (404mg, 0,3mmol) sau do6
dugc thém vao. Nito dugc cho sti bot qua dung dich trong 5 phit va sau d6 hon hop
phan tmg duge khudy & 120°C trong 2 gid dudi dong khi nito. Phan tmg, duge kiém
so4t bang LC-MS, hoan toan. Hén hop dwogc 1am ngudi dén nhiét do phong, va sau do
bd sung nuée (15mL) vao d6. San phidm duoc chiét bing AcOEt (3 x 25mL). Pha hitu
co duge gom lai va va duoc rira v6i nuéc (4 x 25mL), va sau d6 voi nude mudi (1 x

25mL). Pha hitu co dugc sdy kho trén MgSO,, duge loc va duge ¢b can trong chan
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khong. Phan con lai duge tinh ché bang sic ky trén silica gel st dung etyl axetat va

heptan 1am chét rira giai dé thu dwoc hop chit mong mubn & dang chit rén.

'H NMR (400 MHz, CDCl3) & ppm: 0,22 (s, 6 H), 0,99 (s, 9 H), 6,63 (d, ] =6,1 Hz, 1
H), 6,86 — 6,92 (m, 2 H), 7,03 (br. s, 1 H), 7,17 (d, ] = 8,5 Hz, 2 H), 8,22 (d, ] = 6,1
Hz, 1 H)

BC NMR (100 MHz, CDCl;) & ppm: -4,51, 18,10, 25,55, 106,32, 115,92, 121,00,
125,22, 129,73, 144,55, 154,16, 156,07, 161,56

Quy trinh didu ché 25": N-{4-[(tert-Butyldimetylsilyl)oxy]phenyl}-1-tridoterimetyl-
1H-pyrazol-4-amin

Budéce A: 4-Brom-1-tridoterimetyl- 1H-pyrazol

B6 sung 4-Brom-1H-pyrazol (9,05g, 61,6mmol) theo timg phin vao huyén phu
chira NaH (60% trong diu) (2,83g, 70,8mmol) trong tetrahydrofuran (90mL) da lam
lanh trong chéu nudc da. Sau khi duogc léy ra khoi chiau nuéc da, dung dich duogc
khudy & nhiét d6 phong trong 0,5 gio. Dung dich lai dugc lam lanh trong chiu nudc
da va iotmetan-d; (5,0mL, 80,3mmol) dugc bd sung vao. Dung dich duogc khuéiy 4]
nhiét d6 phong trong 19 gid. Sau d6 huyén phit duge ¢b can. Phan con lai d3 bay hoi
duoc nghién nho véi MTBE (90mL) va duoc loc. Phan dich loc dugce co can trong

chan khong dé thu dugc hop chit mong mudn & dang dau.
'H NMR (400 MHz, CDCL;) & ppm: 7,37 (s, 1 H), 7,43 (s, 1 H)

Budc B: N-{4-[(tert-Butyldimetylsilyl)oxy|phenyl}-1-tridoterimetyl-1H-pyrazol-4-

amin

B6 sung 4-Brom-1-tridoterimetyl-1H-pyrazol (9,6g, 58,5mmol), 4-[(tert-
butyldimetylsilyl)oxy]anilin (14,4g, 64,6mmol) va toluen (150mL) vao 500-ml binh
ba c¢b. Dung dich dugc loai khi bang nito trong 15 phit, va sau do6 natri tert-butylat
(11,4g, 0,12 mol), 2-di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl (0,77g,
1,81mmol) va tris(dibenzylideneaxeton)dipaladi(0) (1,64g, 1,79mmol) 1an luot duge
thém vao. Huyén phil dugc gia nhiét & 85°C trong 1,5 gio. Hn hop phén ng sau dé

dwoc 1am ngudi dén nhiét do phong va nude (270mL) duoc thém vao. Han hop duge
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khudy trong 30 phut. Xelit (30g) sau d6 duge bd sung vao va huyén phi dugc loc trén
nén Xelit. Cac pha ciia phan dich loc dugc tich ra va pha nudc duoc chiét bang etyl
axetat (3 x 200mL). Pha hitu co gom lai dugc séy kho trén Na,SO,4 va duoc loc. Silica
(36g) dugc thém vao phin dich loc va mé hdn hop duoc 1am bay hoi dén kho. San
phim duoc tinh ché bang sic ky trén silica gel str dung etyl axetat va heptan lam chét
rira giai. San phdm thu duoc duge két tinh lai ra khoi heptan (80mL) dé thu dugc hop

chat mong muon.

'H NMR (400 MHz, CDCl3) & ppm: 0,16 (s, 6 H), 0,97 (s, 9 H), 4,92 (s, 1 H), 6,61 —
6,73 (m, 4 H), 7,25 (s, 1 H), 7,36 (s, 1 H)

3C NMR (100 MHz, CDCl;) & ppm: -4,37, 18,28, 25,86, 38,67 (sept., 'Je.p = 21,0
Hz), 115,12, 120,73, 123,76, 126,52, 134,74, 141,07, 148,43

MS (ESI): [M+H]" 307,08

Quy trinh didu ché 26": N-[4-[tert-Butyl(dimetyl)silyl]Joxyphenyl]-1-(oxetan-3-y1)-1H-

pyrazol-4-amin
Buéc A: 4-Brom-1-(oxetan-3-yl)-1H-pyrazol

Hoa tan 4-Brom-1H-pyrazol (1,53g, 10,7mmol) trong dimetylformamit khan
(15mL). 3-Bromoxetan (2,0g, 14,6mmol) va xezi cacbonat (4,7g, 14mmol) lan lugt
dugc thém vao d6. Hon hop phan tmg duge gia nhiét trong 8 gid & 130°C trong mdt
binh thét ¢d kin. Cubi phan tng, dung mdi dugc lam bay hoi trong chan khong va
phéan con lai dugc tinh ché bang sic ky trén silica gel st dung diclometan chia

dietylamin va metanol 1am chét rira giai dé thu duoc hop chat mong muén.

Budc B: N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-1-(oxetan-3-yl)-1H-pyrazol-4-

amin

4-[tert-Butyl(dimetyl)silylJoxyanilin (1,5g, 7,2mmol) va 4-brom-1-(oxetan-3-
yDpyrazol (1,6g, 7,2mmol) hoa tan trong tetrahydrofuran khan (25mL) dugc khudy
trong 3 gi¢ ¢ nhi¢t d§ phong véi su c6 mét cua natri tert-butylat (3,7mL, dung dich
2M trong THF) va clo(2-di-tert-butylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-
(2-aminoEtyl)phenyl]paladi(Il) (101mg, 0,145mmol). Hon hop phan tng dugc loc
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trén Xelit va sau d6 dugc lam bay hoi dén khé. Phan con lai duoc tinh ché bang sic ky
trén silica gel sir dung diclometan chira dietylamin va etyl axetat 1am chit rira giai dé

thu dugc san pham mong muon.

"H NMR (500 MHz, dmso-d6, 300 K) 6 ppm: 7,76 (s, 1H, pyrazol-5'H), 7,40 (s, 1H,
pyrazol-3'H), 7,34 (br s, 1H, NH), 6,70 (d, 2H, Ar-H), 6,65 (d, 2H, Ar-H), 5,49 (m,
1H, oxetan), 4,89 (d, 4H, oxetan), 0,93 (s, 9H, ‘Bu), 0,13 (s, 6H, Me)

IR: v: C-H: 2955 cm™; thom: 1505 cm™; Si-C: 1237 cm™

Quy trinh diéu ché 27": Hon hop chita N-(4-{[tert-butyl(dimetyl)silylJoxy }phenyl)-
1,5-dimetyl-1H-pyrazol-4-amin va N-(4-{[tert-butyl(dimetyl)silyl]oxy}phenyl)-1,3-
dimetyl-1H-pyrazol-4-amin

Budc A: Hon hop 4-brom-1,5-dimetyl-1H-pyrazol va 4-brom-1,3-dimetyl-1H-pyrazol

G 10°C, bd sung ting giot 4-brom-3-metyl-1H-pyrazol hoa tan trong 15mL
tetrahydrofuran, trong 15 phit vao huyén phu chira NaH 60% trong dau (0,3g;
7,45mmol) trong tetrahydrofuran (150mL). Sau khi khudy trong 40 phut & nhiét do
phong, iotmetan (0,45mL; 7,45mmol) duoc thém vao tirng giot, va sau do hén hop
phan tmg duoc khudy qua dém. Sau khi bd sung nudc, hdn hop phan ung duge 1am
bay hoi va dua vao trong diclometan. Pha hitu co tich ra va dugc sy kho trén
MgSQO,, dugc loc va dugce cd can dén kho. Phan con lai duoc tinh ché béng SAc ky trén
silica gel @& thu dugc hdn hop cic chit néu & d& muc nay (4-brom-1,3-dimetyl-

pyrazol va 4-brom-1,5-dimetyl-pyrazol v&i ty 1€ tuong ing 1a 4:6).

4-brom-1,5-dimetyl-1H-pyrazol:
'H NMR (500 MHz, dmso-d6) & ppm: 7,41 (s, 1 H), 3,76 (s, 3 H), 2,22 (s, 3 H)
4-brom-1,3-dimetyl-1H-pyrazol:
'H NMR (500 MHz, dmso-d6) & ppm: 7,81 (s, 1 H), 3,74 (s, 3 H), 2,09 (s, 3 H)
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Bu6c B: Hon hop chita N-(4-{[tert-butyl(dimetyl)silyl]oxy }phenyl)-1,5-dimetyl-1H-
pyrazol-4-amin  va  N-(4-{[tert-butyl(dimetyl)silylJoxy }phenyl)-1,3-dimetyl-1H-

pyrazol-4-amin

Quy trinh nay gidng nhu buée B cla quy trinh didu ché 1", bang cach thay thé
4-brom-1-metyl-1H-pyrazol bang hdn hop cic dong phan tir budc A. Hdn hop céc
déng phan theo ty 1& 4:6 thu duoc (twong Ung 1a N-(4-{[tert-
butyl(dimetyl)silyl]Joxy }phenyl)-1,5-dimetyl-1H-pyrazol-4-amin ~ va  N-(4-{[tert-
butyl(dimetyl)silyl]oxy } phenyl)-1,3-dimetyl-1H-pyrazol-4-amin).

Quy trinh didu ché 28": N-[4-[tert-Butyl(dimetyl)silyl]Joxyphenyl]-1-xyclopropyl-1H-

pyrazol-4-amin
Budce A: 4-Brom-1-xyclopropyl-1H-pyrazol

Hoa tan 4-Brom-1H-pyrazol (1,76g, 12mmol) trong dimetylformamit khan
(15mL). Xyclopropyl bromua (2,9ml, 36mmol) va xezi cacbonat (7,8g, 24mmol)
duoc thém 14n lugt vao d6. Hon hop phan ung duge gia nhiét trong 15 gio & 160°C
trong mot binh thét ¢d kin. Cudi phan ung, dung mdi duoc lam bay hoi trong chén
khong va phan con lai dugc tinh ché bang sic ky trén silica gel sir dung heptan va

diclometan 1am chét rira giai dé thu duoc hop chit mong muédn.
Budc B: N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-1-xyclopropyl-1H-pyrazol-4-amin

4-[tert-Butyl(dimetyl)silylJoxyanilin ~ (1,64g, 7,3mmol) va 4-brom-1-
xyclopropyl-1H-pyrazol (1,4g, 7,3mmol) hoa tan trong tetrahydrofuran khan (30mL)
duoc khqu trong 3 gi¢ & nhiét d0 phong vadi sy ¢ mat cia natri tert-butylat (3,7mL,
dung dich 2M trong THF) va clo(2-di-tert-butylphosphino-2',4',6'-triisopropyl-1,1'-
biphenyl)[2-(2-aminoetyl)phenyl]paladi(I) (101mg, 0,146mmol). Hdn hop phan ting
duogc loc trén Xelit va sau d6 dugc lam bay hoi dén kho. Phan con lai duge tinh ché
bang sic ky trén silica gel st dung heptan va etyl axetat lam chét rira giai dé thu duoc

s&n phAm mong mudn.
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"H NMR (500 MHz, dmso-d6, 300 K) 6 ppm: 7,61 (s, 1H, pyrazol-5'H), 7,23 (s, 1H,
pyrazol-3'H), 7,22 (br s, 1H, NH), 6,65 (d, 2H, Ar-H), 6,63 (d, 2H, Ar-H), 3,64 (m,
1H, xyclopropyl-H), 1,00 — 0,91 (m, 4H, xyclopropyl), 0,93 (s, 9H, ‘Bu), 0,12 (s, 6H,
Me)

IR: v: C-H: 2930 cm™"; thom: 1504 crn'l; Si-C: 1237 em™

Phé khéi lugng do phén giai cao (ESI+):
Cong thirc thuc nghiém: C;3H»;N;0Si
[M+H]" theo tinh toan: 330,2003
[M+H]" do duge: 330,1989

Quy trinh diéu ché 29": 1,5-Dimetyl-4-(phenylamino)-1H-pyrol-2-cacbonitril

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 1", bing cach thay
thé 4-{[tert-butyl(dimetyl)silyl]oxy}anilin dugc st dung trong budc B bing anilin.

'H NMR (400 MHz, dmso-d6) & ppm: 7,19 (s, 1 H), 7,05 (t, 2 H), 6,79 (s, 1 H), 6,6
(m, 3 H), 3,61 (s, 3 H), 2,1 (s, 3 H)

Quy trinh diéu ché 30": 1-Metyl-N-phenyl-1H-pyrolo[2,3-b]pyridin-6-amin

Quy trinh nay dugc thuc hién giéng nhu quy trinh & budc B ctia quy trinh diéu
ché 1" bang cich sir dung anilin va 5-brom-1-metyl-1H-pyrolo[2,3-b]pyridin (thu
dugc theo quy trinh tir tai liéu chuyén nganh: Heterocycles, 60(4), 865, 2003).

"HNMR (400 MHz, dmso-d6) 6 ppm: 8,1 (d, 1 H), 7,9 (s, 1 H), 7,7 (d, 1 H), 7,45 (d, 1
H), 7,17 (t, 2 H), 6,9 (d, 2 H), 6,7 (t, 1 H), 6,38 (d, 1 H), 3,8 (s, 3 H)

Quy trinh diéu ché 31": N-(4-{[tert-Butyl(dimetyl)silyl]oxy} phenyl)- 1-tridoterimetyl-
1H-pyrolo[2,3-b]pyridin-5-amin

Quy trinh nay duoc thuc hién gibng nhu quy trinh didu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dugc st dung trong budc B bang 5-brom-1-
(tridoterimetyl)-1H-pyrolo[2,3-b]pyridin (thu dugc theo quy trinh tir tai li€u chuyén
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nganh Heterocycles, 60(4), 865, 2003, bing cach thay thé metyl iodua bing metyl
iodua da doteri héa 3 14n).

'H NMR (400 MHz, dmso-d6) & ppm: 8,05 (d, 1 H), 7.6 (m+d, 2 H), 7,4 (d, 1 H),
6,85/6,7 (2d, 4 H), 6,3 (d, 1 H), 0,95 (s, 9 H), 0,15 (s, 6 H)

Quy trinh diéu ché 32" 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl}amino)-1-tridoteri-
metyl-1H-pyrol-2-cacbonitril

Budce A: 1-Tridoterimetyl-1H-pyrol-2-cacbonitril

NaH (60% trong diu) (2,61g, 65,2mmol) dugc tao huyén phi trong
tetrahydrofuran (110mL) & 0°C. B& sung timg giot 1H-Pyrol-2-cacbonitril (5g,
54,3mmol) trong 10 phtt. Hdn hop phéan tng sau d6 duoc 1am 4m 1én dén nhiét do
phong trong 30 phat. Hon hop lai duoc lam lanh dén 0°C, va sau d6 iotmetan-d;
(10,23g, 70,6mmol) dugc thém vao. Hon hop phan tng duge khudy trong 16 gity dudi
khi nito & nhiét d§ phong. Hon hop phan tng sau d6 dugc lam bay hoi dudi ap suét
giam, va sau do etyl axetat (200mL) va nudc (200mL) dugc bd sung vao. Cac pha
tach ra, va pha nuéc dugc chiét bang etyl axetat (2 x 200mL). Pha hitu co gom lai
dugc rira béng nude mudi (1 x 80mL), duoc séy kho trén MgSO,, dugc loc va dugce cd
can trong chan khéng. Phan con lai dugc tinh ché bing sic ky trén silica gel st dung
etyl axetat va heptan 1am chét rira giai. Cac phan duoc gom lai va duge lam bay hoi

trong chan khong dé thu duge hop chit mong mubn.

'H NMR (400 MHz, CDCLy) & ppm: 6,13 (dd, T = 2,7, 3,9 Hz, 1 H), 6,75 (dd, J = 1,5,
4,1 Hz, 1 H), 6,79 (dd, J=1,7, 2,6 Hz, 1 H)

Budc B: 4-Brom-1-tridoterimetyl-1H-pyrol-2-cacbonitril

B sung N-Bromsucxinimit (6,68g, 37,5mmol) vao dung dich chira hop chit &
budc trén (4,09g, 37,5mmol) trong N,N-dimetylformamit (188mL). Dung dich duoc
khudy trong 16 gio & nhiét d6 phong. Phin con lai duge tinh ché bing sic ky sir dung
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etyl axetat va heptan 1am chét rira giai dé thu duoc hop chit mong mubn & dang chit

ran.

'H NMR (400 MHz, CDCls) & ppm: 6,75 (d, J = 1,7 Hz, 1H), 6,80 (d, J= 1,7 Hz, 1 H)

Bude C: 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl } amino)- 1-tridoterimetyl-1H-pyrol-

2-cacbonitril

Nito duoc suc qua dung dich chia hop chit thu dugc & budc trén (5,85g,
31,1mmol), 4-[(tert-butyldimetylsilyl)oxy]anilin (8g, 35,8mmol), natri tert-butylat
(3,88g, 40,4mmol) va 2-di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl (662mg,
1,56mmol) trong toluen (260mL) trong 5 phut. Tris(dibenzylideneaxeton)dipaladi(0)
(1,43g, 1,56mmol) sau d6 duge bd sung vao. Hon hop duogc khudy trong 1 gio & 70°C
duéi khi nito. Huyén pht‘l sau d6 dugc lam ngudi dén nhiét do phong, duge pha lodng
bang etyl axetat va dugc loc trén Xelit. Banh Xelit sau d6 dugc trang bang etyl axetat.
Phan dich loc dugce ria v6i nude (3 14n), va sau d6 voi nude mudi (mot 1an). Pha hitu
co dugc séy kho trén Na,SO4, dugce loc va dugc co can trong chén khong. San phém
duge tinh ché hai 13n bing sic ky trén silica gel sir dung etyl axetat va heptan lam chét
rira gi4i, va sau d6 bang sic ky pha d4o st dung metanol va nudc 1am chét ria giai dé

thu dugc hop chit mong mudn & dang bot.
'H NMR (400 MHz, CDCl;) & ppm: 0,17 (s, 6 H), 0,98 (s, 9 H), 4,96 (br. s, 1 H), 6,57
(d, J=1,9 Hz, 1 H), 6,64 (d, ] = 1,8 Hz, 1 H), 6,70 (br. s, 4 H)

3¢ NMR (100 MHz, CDCl;) & ppm: -4,38, 18,26, 25,83, 34,83, 102,96, 113,69,
113,71, 115,95, 119,58, 120,75, 129,14, 140,10, 148,84

MS (ESI): [M+H] 331,09
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Quy trinh diéu ché 33" 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl}amino)- 1-tridoteri-
metyl-5-metyl-1H-pyrol-2-cacbonitril

Budc A: 5-Metyl-1H-pyrol-2-cacbonitril

Hop chét nay dugc didu ché theo quy trinh mé ta trong tai lidu chuyén nganh
Heterocycles 2011, 82, 1503.

Budce B: 1-Tridoterimetyl-5-metyl-1H-pyrol-2-cacbonitril

Dung dich chira 5-metyl-1H-pyrol-2-cacbonitril (0,30g, 2,82mmol) trong N,N-
dimetylformamit (5SmL) dwoc lam lanh dn 0°C. NaH (60% trong dau) (0,118g,
2,96mmol) dugc bd sung theo timg phin, va hdn hop phan tng dugc khudy & 0°C
trong 30 phut. Iotmetan-d; (4,15mL, 67,2mmol) duogc bd sung mot phﬁn duy nhét, va
hén hop phan tmg dugc khudy & nhiét o phong cho dén khi phan @ng hoan thanh.
Hon hop sau d6 dugc pha lodng véi nude (30mL) va etyl axetat (15mL). Cac pha tach
ra va pha nudc dugce chiét hai lan bang etyl axetat (15mL). Pha hitu co gom lai dugce
rira vai nude (1 x 50mL), va sau dé nudc mudi, va duoc séy kho trén Na,SO,. Sau khi
loc va c6‘_ce_1n dudi ap sudt giam, phan con lai dugc tinh ché bing sic ky trén silica gel
sir dung etyl axetat va heptan lam chét rira giai dé thu dwoc hop chit mong mubn &

dang chét rén.

'H NMR (400 MHz, CDCls) § ppm: 2,25 (s, 3 H), 5,91 (dd, J = 3,9, 0,6 Hz, 1 H), 6,69
(d,7=39Hz, 1 H)

Budc C: 4-Brom-1-tridoterimetyl-5-metyl-1H-pyrol-2-cacbonitril

Dung dich brom (0,133mL, 2,60mmol) trong axit axetic (1,5mL) dwogc bd sung
timg giot vao dung dich chira hgp chit & budce trén (0,305g, 2,48mmol) trong axit
axetic (5,5mL) dd duogc 1am lanh tru6e dén 0°C. Hon hop phéan g duge khudy va va
lam A4m tir tir 1én dén nhiét do phong trong 20 gid. Hon hop phan tmg duge rét vao

trong nuée (S0mL) va hdn hop duoc chiét béng diclometan (2 x 50mL). Pha hitu co
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dugc say kho trén Na,SO,, dugc loc va duge ¢b can dudi ap suat giam dé thu duge

hop chit mong mudn & dang chét rin.
'H NMR (400 MHz, CDCl;) & ppm: 2,24 (s, 3 H), 6,73 (s, 1 H)

Bude D: 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl}amino)-1-tridoterimetyl-5-metyl-
1H-pyrol-2-cacbonitril

Dung dich chira hgp chét thu dugc & budc trén (7,00g, 34,6mmol), 4-[(tert-
butyldimetylsilyl)oxy]anilin (8,90g, 39,8mmol), natri tert-butylat (4,33g, 45,0mmol)
va 2-di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl (0,441g, 1,04mmol) trong
toluen (70mL) dugc 1am sach bang nito. B sung tris(dibenzylideneaxeton)dipaladi(0)
(0,951g, 1,04mmol), va sau d6 hdn hop phan tng duogc gia nhiét & 65°C cho dén khi
phén ting, dugc kiém soat biang TLC, hoan thanh. Ngimg gia nhiét va hén hop dugc
1am ngudi dén nhiét 46 phong. B sung nuéc (200mL) va hdn hop duge chiét bang
etyl axetat (3 1an). Pha hiru co gom lai dugce rira bang nuwdc mudi, va sau d6 duge cd
can. San phim thé duogc tinh ché biang sic ky trén silica gel sir dung etyl axetat va
heptan lam chét rira gidi. San phém thu dugc dugce hoa tan trong heptan Am; duoc
phép dé két tia & nhiét do phong va sau d6 & 0°C dé thu duogc san pham mong mubn &

dang tinh thé.
'H NMR (400 MHz, CDCl;) & ppm: 0,15 (s, 6 H), 0,96 (s, 9 H), 2,12 (s, 3 H), 4,66
(br.s, 1 H), 6,46 — 6,51 (m, 2 H), 6,64 (s, 1 H), 6,64 — 6,69 (m, 2 H)

3C NMR (100 MHz, CDCl;) § ppm: -4,37, 9,64, 18,26, 25,84, 31,62 — 32,87 (m),
101,14, 114,35, 114,66, 116,33, 120,68, 124,51, 131,17, 141,53, 148,18

MS (ESI): [M+H]" 345,13

Quy trinh diéu ché 34": 5-[(4-{[tert-Butyl(dimetyl)silylJoxy } phenyl)amino]-1-metyl-
1H-pyrazol-3-cacbonitril

Budgc A: 5-Amino-1-metyl-1H-pyrazol-3-cacbonitril

B6 sung HCI 37% (170uL) va mat sét (5,1g; 91mmol) vao huyén phi chira 1-
metyl-5-nitro-1H-pyrazol-3-cacbonitril (2g; 13,1mmol) trong hdn hop nudc (14mL)
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va etanol (120mL). Hon hop phan tmg duoc gia nhiét trong 5 gi0o & 50°C. Sau khi lam
ngudi dén nhiét d6 phong, hdn hop phén tng duoc loc. Phan dich loc duge ¢b can dén
kho va sau @6 duoc tinh ché bang sic ky trén silica gel st dung diclometan va etyl

axetat 1am chét rira giai dé thu duoc hop chat mong mudn & dang chét rén.

"H NMR (400 MHz, dmso-d6) & ppm: 5,8 (s, 1 H), 5,7 (m, 2 H), 3,6 (s, 3 H)

Buéc B: 5-[(4-{[tert-Butyl(dimetyl)silylJoxy } phenyl)amino]-1-metyl-1H-pyrazol-3-

cacbonitril

Quy trinh ndy duoc thuc hién giéng nhu quy trinh & bude B cua quy trinh diéu
ché 1", bang cach thay thé 4-brom-1-metyl-1H-pyrazol bang (4-bromphenoxy)-(tert-
butyl)dimetyl-silan va 4-{[tert-butyl(dimetyl)silylJoxy}anilin bing hop chit tir budc
A.

'H NMR (400 MHz, dmso-d6) & ppm: 8,15 (s, 1 H), 6,9 (d, 2 H), 6,75 (d, 2 H), 6,45
(s, 1 H), 3,75 (s, 3 H), 0,95 (s, 9 H), 0,15 (s, 6 H)

Quy trinh diéu ché 35": 4-[(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)amino]-5-metyl-
1-[2-(morpholin-4-y1)Etyl]-1H-pyrol-2-cacbonitril

Quy trinh nay duge thuc hién gibng nhu quy trinh diéu ché 33", bang céch thay
thé iotmetan-d; trong budc B bing 2-(cloEtyl)morpholin hydroclorua.

'"H NMR (400 MHz, dmso-d6) 6 ppm: 6,85 (s, 1 H), 6,75 (s, 1 H), 6,6 (d, 2 H), 6,5 (d,
2 H), 4,1 (t, 2 H), 3,55 (t, 4 H), 2,6 (t, 2 H), 2,4 (t, 4 H), 2,1 (s, 3 H), 0,9 (s, 9 H), 0,1
(s, 6 H)

Quy trinh didu ché 36" N-(4-{[tert-Butyl(dimetyl)silylJoxy } phenyl)-2-[2-(morpholin-
4-yl)etoxy]pyrimidin-5-amin

Budc A: 4-[2-(5-Brompyrimidin-2-yl)oxyetylJmorpholin

Huyén phu NaH (1,0g, 25,0mmol, 60% trong dAu) trong tetrahydrofuran khan

dugc lam lanh & 0°C trong chdu nuéc da dudi khi argon, va sau do 2-
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morpholinoethanol (2,7g, 20,7mmol) dugc thém vao ting giot. Chiu nude da dugce bo
ra va huyén phu duoge khudy trong 1 gio ¢ nhiét d6 phong. 5-Brom-2-clo-pyrimidin
(4,0g, 20,7mmol) sau d6 duge bd sung & nhiét do phong va hdn hgp phan tmg dugc
khudy trong 16 gid & nhiét do phong. Dung dich nuéc amoni clorua bao hoa (10mL)
va nude (10mL) duge thém vao hdn hop phan ung; d6 pH duoc diéu chinh dén 9 bing
cach bd sung thém dung dich nuéc NaHCO; bdo hoa. Dung dich thu dugc dugc chiét
3 1an bang etyl axetat, pha hitu co sau d6 duge rira véi nude mubi, duoc siy kho trén
MgSOy, va sau d6 duogc lam bay hoi dén kho. Hop chét mong mudn két tha ra béng

cach bo sung ete dau mo.

"H NMR (400 MHz, dmso-d6) & ppm: 8,75 (s, 2 H), 4,4 (¢, 2 H), 3,55 (t, 4 H), 2,7 (t, 2
H), 2,45 (t, 4 H)

IR (ATR) cm™ 1562 v >C=C< va C=N, 787 v -C-H Ar

Buoc B: N-(4-{[teri-Butyl(dimetyl)silylJoxy} phenyl)-2-[2-(morpholin-4-yl)etoxy]-

pyrimidin-5-amin

Quy trinh nay duoc thue hién giéng nhu quy trinh & buéc B cua quy trinh didu

ché 1", bing cach thay thé 4-brom- 1-metyl-1H-pyrazol bang hop chit tir Bude A.

'"H NMR (400 MHz, dmso-d6) & ppm: 8,3 (s, 2 H), 7,8 (s, 1 H), 6,9/6,75 (2d, 4 H),
4,35 (t, 2 H), 3,55 (1, 4 H), 2,7 (t, 2 H), 2,45 (t, 4 H), 0,95 (s, 9 H), 0,15 (s, 6 H)

IR (ATR) cm™ 3300 v -NH, 1506 v -NH, 837 v -Si-Me, 837 va 778 v -CH Ar

Quy trinh didu ché 37" 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl}amino)-1,3-
dimetyl-1H-pyrol-2-cacbonitril

Budc A: 4-Metyl-N-(prop-2-en-1-yl)benzen-1-sulphonamit

Allylamin (10,6mL, 0,14 mol) dugc bd sung trong khoang 4 phut vao dung
dich tosyl clorua (25,1g, 0,13 mol) trong diclometan (250mL) d& dugc 1am lanh trong
chau nudc da. BS sung trietylamin (24mlL, 0,18 mol) va sau d6 dung dich dugc khudy

¢ nhiét 46 phong trong 1,25 gi¢. Dung dich nu¢ec HCI 3N (60mL) dugce thém vao va

-76-



23582

cac pha tach ra. Pha hitu co duoc rira bang mét luong dung dich nuée HCI 3N nira
(60mL) va sau d6 bang dung dich nuéc natri bicacbonat 5% (60mL). Pha hiru co dugc
séy kho trén Na,SO,, duogc loc va duge cb can dé thu duogc hop chét mong mubn &

dang chét rin.

'H NMR (400 MHz, CDCl;) § ppm: 2,43 (s, 3 H), 3,54 — 3,63 (m, 2 H), 4,50 (Is, 1 H),
5,05 — 5,22 (m, 2 H), 5,66 — 5,79 (m, 1H), 7,31 (d, J = 8,1 Hz, 2 H), 7,76 (d, J = 8,1
Hz, 2 H)

Budce B: 4-Metyl-N-(2-metylprop-2-en-1-yl)-N-(prop-2-en-1-yl)benzen-1-

sulphonamit

3-Clo-2-metylpropen (20mL, 0,20 mol) dugc bd sung trong 5 phit vao huyén
phit chira 4-metyl-N-(prop-2-en-1-yl)benzen-1-sulphonamit (27,9g, 0,13 mol) va kali
cacbonat (28,1g, 0,20 mol) trong N,N-dimetylformamit (200mL) da dugc lam lanh
trong chau nudc da. Sau 20 phut, huyén phu duge khudy & nhiét 6 phong trong 18
gio. Huyén phi dugce cb can dén kho. Phan con lai duge dwa vao trong etyl axetat
(250mL) v& nuéc (110mL). Pha nudc duoc chiét bang etyl axetat (2 x 50mL). Pha
hitu co gom lai dugc rira lan luot béng dung dich nugc HCI 3N (50mL), nude (3 x
50mL), dung dich nudc kali bicacbonat 5% (50mL), va cudi cing la nudc mudi
(50mL). Pha hitu co duogc séy kho trén Na,SO,, duoc loc va duge ¢o can dé thu dugc

hop chit mong muén & dang dau.

'H NMR (400 MHz, CDCl;) & ppm: 1,69 (s, 3 H), 2,43 (s, 3 H), 3,70 (s, 2H), 3,75 —
3,79 (m, 2 H), 4,87 (d, J = 25,1 Hz, 1 H), 5,04 — 5,09 (m, 1 H), 5,09 — 5,12 (m, 1 H),
5,45 — 5,59 (m, 1H), 7,29 (d, T = 8,1 Hz, 2 H), 7,71 (d, J = 8,1 Hz, 2 H)

Buéc C: 3-Metyl-1-(4-metylbenzensulphonyl)-1H-pyrol

Dung dich chira hop chit thu dwgc & bude B (15,2g, 57,3mmol) trong toluen
(550mL) dugc gia nhiét & 80°C véi sy c6 mat cua (1,3-bis(2,4,6-trimetylphenyl)-2-
imidazolidinyliden)diclo(phenylmetylen)(trixyclohexylphosphine)rutheni (chat xuic
tac Grubbs, thé hé ti 2) (150mg, 0,18mmol) trong 1 gid. 2,3-Diclo-5,6-dixyano-p-
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benzoquinon (16,1g, 70,9mmol) sau d6 dugc thém vao trong mot phan, va dung dich
duge gia nhiét ¢ 80°C trong 24 gio. Dung dich duogc loc trén Xelit, va phan dich loc
dugc c6 can trong chan khéng. San phdm dugc tinh ché bang sic ky trén silica gel st
dung etyl axetat va heptan lam chat rira giai dé thu duoc hop chit mong muédn & dang

chat ran.

'"H NMR (400 MHz, CDCls) 8 ppm: 2,02 (d, J = 1,0 Hz, 3 H), 2,39 (s, 3 H), 6,09 —
6,13 (m, 1H), 6,85 — 6,90 (m, 1 H), 7,03 — 7,07 (m, 1 H), 7,27 (d, J = 8,4 Hz, 2 H),
7,72 (d,J = 8,4 Hz, 2 H)

Budgce D: 3-Metyl-1-(4-metylbenzensulphonyl)-1H-pyrol-2-cacbonitril

Nhom clorua (19,4g, 0,15 mol) duge bd sung tit ca mot 1an vao dung dich chtra
3-metyl-1-(4-metylbenzensulphonyl)-1H-pyrol (13,0g, 55,3mmol) trong 1,2-dicloetan
(230mL) & nhiét d6 phong. Sau kh khudy trong 20 phut, Xyanogen bromua (11,11g,
0,10 mol) dwoc bd sung vio theo ting phan trong 20 phat. Sau 4,5 gio, mot luong
xyanogen bromua nita (1,94g, 18,3mmol) dugc thém vao. Sau khi khudy trong 17 gio
& nhiét do phong, hdn hop phan Gng dwogc rét chdm vao hdn hop chira diclometan
(300mL) va nu6e (600mL) d4 lam lanh dén 0°C. Hon hop thu dugc duoc khudy trong
1 gio. Sau d6 céc pha tach ra va pha nudc duge chiét bang diclometan (3 x 150mL).
Pha hitu co gom lai duge rira v6i nuée (2 x 150mL) va nude mudi (150mL). Pha hitu
co dugc séy kho trén Na,SO,, dugc loc va dugce ¢d can trong chan khong dé thu duoc

hop chit mong mudn & dang chét rén.

'"H NMR (400 MHz, CDCl;) & ppm: 2,18 (s, 3 H), 2,43 (s, 3 H), 6,17 (d, J = 3,2 Hz, 1
H), 7,33 — 7,39 (m, 3 H), 7,90 (d, ] = 8,5 Hz, 2 H)

Budgc E: 4-Brom-3-metyl-1-(4-metylbenzensulphonyl)-1H-pyrol-2-cacbonitril

N-Bromsucxinimit (12,0g, 67,4mmol) dugc bd sung tAt c4 mot 1An vao huyén
phu chita 3-metyl-1-(4-metylbenzensulphonyl)-1H-pyrol-2-cacbonitril ~ (14,45g,
55,6mmol) trong N,N-dimetylformamit (60mL) & nhiét do phong. Hdn hop dugc
khudy & nhiét d6 phong trong 29 gio va sau d6 dugc lam lanh trong chiu nudc da.

Dung dich nu6ce natri bisulphit bao hoa (90mL), nude (90mL) va etyl axetat (250mL)
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sau d6 duoc bd sung. Cac pha tach ra, va sau d6 pha nuéc dugc chiét bang etyl axetat
(2 x 70mL). Pha hitu co gom lai dugc rira bing dung dich nuéc kali bicacbonat 5%
(90mL), nuéce (3 x 90mL), va sau d6 la nuée mudi (3 x 90mL). Pha hitu co duoc siy
kho trén Na,SOy, dugc loc va dugc cd can trong chin khong. San phém thé duoc tinh
ché bang sic ky trén silica gel sir dung toluen va heptan 1am chét rira giai dé thu duoc

hop chit mong muén & dang chét rin.

"H NMR (400 MHz, CDCl3) & ppm: 2,13 (s, 3 H), 2,45 (s, 3 H), 7,38 (d, J = 8,4 Hz, 2
H), 7,43 (s, 1 H), 7,92 (d, ] = 8,4 Hz, 2 H)

Buéc F: 4-Brom-1,3-dimetyl-1H-pyrol-2-cacbonitril

Kali hydroxit (3,65g, 65,Immol) dwgc bd sung tit ca mot 1an vao huyén pho
chia  4-brom-3-metyl-1-(4-metylbenzensulphonyl)-1H-pyrol-2-cacbonitril ~ (4,66g,
13,7mmol) trong metanol (95mL) da duge lam lanh bang chiu nude da. Sau 15 phut,
huyén phu duge khudy & nhiét d6 phong trong 17 giv. Metanol duoc lam bay hoi dén
kho. Phan con lai coa qua trinh bay hoi dugc dua vao trong MTBE (25mL) va dugc
rira v6i nude (25mL). Pha nu6e duge chiét bing MTBE (2 x 25mL). Pha hitu co gom
lai dugce séy kho trén Na,SO,, duge loc va duge ¢d can trong chin khong. Phén con
lai thu dugc dugc hoa tan trong tetrahydrofuran (50mL) va dung dich duogc lam lanh
béng cach sir dung chiu nuéc da. NaH (60% trong dau) (1,02g, 25,5mmol) dugc thém
vao. Sau 10 phut, iotmetan (2,4mL, 38,6mmol) cling dugc thém vao. Hon hop dugc
khudly & nhiét do phong trong 1,5 gid. Tetrahydrofuran duoc lam bay hoi dén kho.
Phén con lai dugc dua vao diclometan va duoc rira v6i nude. Pha nude duge chiét
béng diclometan. Pha hitu co gom lai duoc séy kho trén Na,SOy, dugce loc va duge cd

can trong chan khéng dé thu dwoc hop chit mong mudn & dang chét rin.
'H NMR (400 MHz, CDCl;) & ppm: 2,16 (s, 3 H), 3,71 (s, 3 H), 6,74 (s, 1 H)
Bude G: 4-({4-[(tert-Butyldimetylsilyl)oxy]phenyl}amino)-1,3-dimetyl-1H-pyrol-2-

cacbonitril

Hoa tan 4-Brom-1,3-dimetyl-1H-pyrol-2-cacbonitril (2,03g, 10,2mmol) va 4-
[(tert-butyldimetylsilyl)oxy]anilin (3,41g, 15,3mmol) trong toluen (40mL). Dung dich
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dugc loai khi bang nito trong 10 phut. Natri tert-butylat (1.18g, 12.2mmol), 2-di-tert-
butylphosphino-2',4',6'-triisopropylbiphenyl (0,17g, 0,4 1mmol) va
tris(dibenzylideneaxeton)dipaladi(0) (0,187g, 0,2mmol) sau d6 dugc thém vao. Hdn
hop duoc gia nhiét & 100°C trong 30 phut va sau dé dugc lam nguoi dén nhiét do
phong. Nudc (50mL) va Xelit (6g) duge bd sung vao. Huyén phu duoc loc trén Xelit,
va phan dich loc duoc pha lodng v6i MTBE. Céc pha tach ra va pha nudc dugc chiét
béng MTBE (2 x 50mL). Pha hitu co gom lai duoc séy kho trén Na,SO, va dugec loc.
Phén con lai dugc tinh ché bang sic ky trén silica gel st dung etyl axetat va heptan
1am chét rira giai sau do bang sic ky pha déo sir dung metanol va nude lam chét rira
gidi. San pham thu dugc duge lam kho lanh dé tao ra hop chit mong mudn & dang

chat ran.

'"H NMR (400 MHz, CDCL;) & ppm: 0,15 (s, 6 H), 0,98 (s, 9 H), 2,05 (s, 3 H), 3,70 (s,
3 H), 4,69 (br. s, 1 H), 6,55 - 6,57 (m, 2 H), 6,64 — 6,69 (m, 3 H)

"*C NMR (100 MHz, CDCl3) & ppm: -4,37, 9,42, 18,27, 25,84, 35,50, 102,59, 113,77,
115,13, 120,72, 121,91, 126,77, 126,94, 140,98, 148,39

Quy trinh diéu ché 38" 4-[(4-{[tert-Butyl(dimetyl)silyl]Joxy } phenyl)amino]-1-etyl-5-
metyl-1H-pyrol-2-cacbonitril

Quy trinh nay dugc thuc hién giéng nhu quy trinh diéu ché 33", bing cach thay
thé iotmetan-d; trong Bugc B bang iotetan.

"H NMR (400 MHz, dmso-d6) & ppm: 6,85 (s, 1 H), 6,75 (s, 1 H), 6,6/6,5 (2d, 4 H), 4
(quad, 2 H), 2,1 (s, 3 H), 1,3 (s, 3 H), 0,9 (s, 9 H), 0,1 (s, 6 H)
Quy trinh diu ché 39" N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-2-etoxy-pyrimidin-

5-amin
Budc A: 5-Brom-2-etoxy-pyrimidin

Hoa tan 5-Brom-2-clo-pyrimidin (5,0g, 25mmol) trong etanol (55mL) va natri
etylat (1,81g, 26,6mmol) dugc thém vao theo ting phin. Hon hop phan ung dugc
khudy trong 15 gid' & nhiét do phong. Khi phan tng hoan toan, dung méi dugc lam

bay hoi, nuéc (200mL) dugc thém vao, va sau d6 hdn hop phan tmg dugc chiét bang
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diclometan (2 x 100mL). Pha hitu co dugce séiy kho trén Na,SOy, va sau dé dugc lam

bay hoi dén khé dé thu duoc 5-brom-2-etoxy-pyrimidin.

Budc B: N-[4-[tert-Butyl(dimetyl)silyl]Joxyphenyl]-2-etoxy-pyrimidin-5-amin

4-[tert-Butyl(dimetyl)silylJoxyanilin (1,8g, 8mmol) va 5-brom-2-etoxy-
pyrimidin (1,6g, 8mmol) hoa tan trong tetrahydrofuran khan (30mL) dugc khudy
trong 1 gi¢' & nhiét do phong véi su c6 mat cia natri tert-butylat (4mL, dung dich 2M
trong THF) va clo(2-di-tert-butylphosphino-2',4",6'-triisopropyl-1,1'-biphenyl)[2-(2-
aminoEtyl)phenyl]paladi(IT) (111mg, 0,16mmol). Hon hop phan tng duge loc trén
Xelit va sau d6 dugc 1am bay hoi dén kho. Phan con lai duoc nghién nhé trong heptan

dé thu dugc hop chét mong mudn sau khi loc.

"H NMR (500 MHz, dmso-d6, 300 K) & ppm: 8,31 (s, 2H, pyrimidin-H), 7,80 (s, 1H,
NH), 6,73 (d, 2H, Ar-H), 6,68 (d, 2H, Ar-H), 4,26 (q, 2H, CH,CH3), 1,31 (t, 3H,
CH,CH3), 0,94 (s, 9H, ‘Bu), 0,15 (s, 6H, Me)

IR: v: thom: 1504 cm'l; Si-C: 1247 cm‘l; C-0-C: 1057 cm™

Quy trinh diéu ché 40": tert-Butyl 6-[(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)amino]-
pyridin-3-yl cacbonat

Budc A: 6-Brompyridin-3-yl tert-butyl cacbonat

B sung 0,18g 4-dimetylaminopyridin (1.4mmol) vao dung dich chta 5g 6-
brompyridin-3-ol (28,7mmol) va 7,53g di-tert-butyl dicacbonat (34,5mmol) trong
50mL tetrahydrofuran. Hon hgp dugc khudy & nhiét do phong trong 6 gi¢ va sau do
duoc cd can. Phin con lai thu dugc duge hoa tan trong hdn hop etyl ete va nudc. Sau
khi tach céc pha, pha hitu co tach ra dugc siy kho trén MgSO, va duoc ¢d can dén
kho. San phém néu & dé muc nay thu dugc dudi dang chét rén, dugc st dung trong

buéc tiép theo ma khong cén tinh ché lai nita.

"H NMR (400 MHz, dmso-d6) & ppm: 8,4 (s, 1 H), 7,71 (s, 2 H), 1,5 (s, 9 H)
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Budsc B: tert-Butyl 6-[(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)amino]pyridin-3-yl

cacbonat

B6 sung 1,18g natri tert-butylat (12,2mmol) vao dung dich chira 2,79g hop chét
thu duge & budec A (10,2mmol) trong 15mL toluen va 15mL tetrahydrofuran, va sau
d6 mé hdn hop duoc khudy duéi khi argon trong 15 phut. B sung vao d6 0,35g chit
xic tac paladi (0,5mmol). Hén hop phan tmg sau d6 dugc khudy & nhiét do phong
trong 16 gid va sau do dugc loc. Phan dich loc dugc ¢6 can va dugc dua vao hdn hop
diclometan va nudc. Pha hitu co tach ra va sau d6 duogc rira véi nude, dugce séy kho
trén MgSQ,, dugce loc va dugce cd can dén kho. San phém tho thu duogc theo cach do
duogc tinh ché bang sic ky trén silica gel st dung diclometan va etyl axetat lam chét
rira giai. Phan con lai duge dua vao mot lugng tdi thiéu isopropyl ete. Chét ran thu
duoc sau d6 duoc loc, dugce rira béng ete va sau d6 duoc séy kho. San phém néu & dé
muc ndy thu dugc dudi dang chit rén, chét rin nay duoc sir dung tiép theo ma khong
cin phai tinh ché nita.

'H NMR (400 MHz, dmso-d6) & ppm: 9 (s, 1 H), 8,35 (wd, 1 H), 8,3 (wd, 1 H), 8 (wd,
1 H), 7,45 (dd, 1 H), 7,45 (wd, 1 H), 6,8 (d, 1 H), 6,4 (wd, 1 H), 3,8 (s, 3 H), 1,5 (s, 9
H)

Quy trinh diéu ché 41": 3-[4-[tert-Butyl(dimetyl)silylJoxyanilino]benzonitril

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 1", bing cach thay
thé 4-brom- 1-metyl-1H-pyrazol dugc sir dung trong bude B bang 3-brombenzonitril.
'H NMR (400 MHz, dmso-d6) ¢ ppm: 8,3 (s, 1 H), 7,3 (t, 1 H), 7,2/7,1 (2 dd, 2 H),
7,15
(t, 1 H), 7,05 (d, 2 H), 6,8 (d, 2 H), 0,95 (s, 9 H), 0,2 (s, 6 H)

Quy trinh didu ché 42": 4-[4-[tert-Butyl(dimetyl)silylJoxyanilino]thiophen-2-

cacbonitril

Quy trinh nay dugc thuc hién gidng nhu quy trinh diéu ché 1", bang cach thay
thé 4-brom-1-metyl-1H-pyrazol dwgc sit dung trong budc B bing 4-bromthiophen-2-

cacbonitril.
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'H NMR (400 MHz, dmso-d6) 6 ppm: 8,35 (s, 1 H), 7,59 (wd, 1 H), 7,08 (wd, 1 H),
6,95 (d, 2 H), 6,75 (d, 2 H), 0,94 (s, 9 H), 0,16 (s, 6 H)

Cac amin NHR;3R4 trong d6 R; va Ry, doc 14p v6i nhau, 1a nhom aryl hoac
heteroaryl thu dugc theo quy trinh dugc mo ta trong tai liéu chuyén nganh (Surry D.S.
et al., Chemical Science, 2011, 2, 27-50, Charles M.D. et al., Organic Letters, 2005, 7,
3965-3968). Phan ng bdo v€ nhém chic hydroxy cua 4-anilinophenol dugc mo ta
trong quy trinh diéu ché 2" c6 thé duoc ap dung véi cac amin NHR3R,4 bac hai khac
(nhu d3 mo ta & trén) c6 mot hodc nhidu nhom chirc hydroxy, khi ching c6 sin trén
thi truong. Ngoai ra, cdc amin bic hai ¢6 it nhdt mot nhom thé hydroxy c6 thé dugc
téng hop truc tiép & dang duoc bao vé, tc 1a bit du tir cac chat phan Ung ma nhom
chitc hydroxy ctia n6 dugc bao vé tir trude. Trong sd cac nhom bao vé, tert-

butyl(dimetyl)silyloxy va benzyloxy dic biét dugc vu tién.

Trong sb cac amin NHR;3R, ¢6 nhém thé hydroxy dugc st dung dé téng hop
cic hop chit clia sang ché c6 thé d& 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-
ylamino]phenol, 4-[(1-metyl-1H-indol-6-yl)amino]phenol, 4-[(1-metyl-1H-indol-6-
ylamino]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[xyclopropane-
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-1H-indol-5-yl)amino]phenol,  4-[(1-
Etyl-1H-indol-5-yl)amino]phenol, 4-[(1-Etyl-2,3-dihydro-1H-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-
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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-
[(xyclobutylmetyl)amino]phenol,  2-[(4-hydroxyphenyl)amino]benzonitril,  4-{[(1-
metyl-1H-pyrazol-4-yl)metyl]Jamino}phenol, 4-[(xyclopropylmetyl)amino]phenol, 4-
{[(1-metyl-1H-pyrazol-3-yl)metyl]amino}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-ylamino)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

va 4-(metylamino)phenol.

(Céc) nhom chire hydroxy cuia cac amin bac hai dugc ké ra & trén dwoc bao vé
truée d6 bang mot nhom bao vé phi hop trude khi 6 bat ky su lién hop véi mét dan
xuét axit ctia hop chét c6 cong thirc (VII) nhu duogc dinh nghia trong quy trinh tng

quat & trén.

Quy trinh didu ché I: tert-Butyl [2-(3-iot-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)etyl]cacbamat

Budce A: Axit 4-[2-(tert-Butoxycacbonylamino)etyl]benzoic

Hoa tan tert-Butyl dicacbonat (1,64g; 7,5mmol) trong 1,4-dioxan (5mL) va
dung dich ndy dwoc bd sung vao dung dich dang khudy manh chira axit 4-(2-
aminoetyl)benzoic (1,0g; Smmol) trong dung dich nuéc natri hydroxit 1M (25mL) va
1,4-dioxan (10mL), va hdn hop sau d6 dugc khudy & nhiét do phong trong 3 gio.
1,4-dioxan dugc loai ra bing cach 1am bay hoi trong chan khong, va sau do etyl axetat
(200mL) dugc thém vao phén con lai. D6 pH cla pha duoc didu chinh dén 1,5 bing

dung dich nuwéc HCI 2M. Pha hitu co tach ra va pha nuéc sau d6 duge chiét bang etyl
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axetat (100mL). Phén chiét hitu co gom lai dugc rira véi nudce, duoc séy kho trén
Na,SO, va duge 1am bay hoi dén thé tich 10mL. B sung heptan vao phan con lai va

sau d6 chét két tha rin duoc loc dé thu duoc hop chit néu & dé muc nay.

'"H NMR (500 MHz, dmso-d6, 300K): 12,81 (br s, 1H, COOH), 7,85 (m, 2H, Ar-2' va
6'H), 7,31 (m, 2H, Ar-3' va 5'H), 6,91 va 6,51 (2x br s, 1H, NH), 3,16 (m, 2H, CH,),
2,75 (t, 2H, CHy), 1,35 va 1,31 (2 x br s, 9H, Bu'); °C NMR (125 MHz, dmso-d6,
300 K): 167,8 (q), 156,0 (CH), 145,3 (q), 129,8 (2 x CH), 129,3 (2 xCH), 129,1 (q),
78,0 (q), 41,5 (CH,), 35,9 (CH,), 28,7 (CH5)

Budc B: Axit 4-[2-(tert-Butoxycacbonylamino)etyl]-2-iot-benzoic

Hop chdt & buéc trén (0,88g; 3,31mmol), iotbenzen diaxetat (1,07g;
3,31mmol), tetrabutylammonium iodua (1,22g; 3,31mmol), iodin (0,84g; 3,3 1mmol)
va diaxetoxypaladi (0,04g; 0,165mmol) dugc hoa tan trong 1,2-dicloetan (8mL), va
hén hgp duge gia nhiét trong binh phan g ctia 10 vi song & 80°C trong 90 phit. Hon
hop da lam ngudi dugc phan chia gitta dung dich nudc Na,COs3 bdo hoa (30mL) va
dung mdi ban diu. Pha hiru co tich ra va phan con lai chira nuée duoc chiét bang
dietyl ete (2 x 15mL). Do pH ctia dung dich nuéc thu duge duge diéu chinh dén 2
bang dung dich nuéec HCl 2M va san pham sau do dugc chiét bang etyl axetat
(2 x 75mL). Pha hitu co dugc siy kho trén Na,SO, va dugc lam bay hoi. San phim
thd dugc tinh ché bang sic ky trén silica gel dé thu dwoc hdn hop ddng phan cAu tao,
hdn hop nay dugc tach bang HPLC diéu ché sur dung nudc-TFA va axetonitril lam
chit rira giai. P pH cua cac phin két hop twong thich dugc diéu chinh dén 5 bing
NaHCOj3, va sau d6 axetonitril dugc 1am bay hoi dudi ap suit giam. Chat két tia duoc

thu hoi béng cach loc va sau do6 dugc séy kho dé thu duoc hop chét néu & dé muc nay.

"H NMR (500 MHz, dmso-d6, 300K): 13,16 (s rong, 1H, COOH), 7,81 (s, 1H, Ar-
3'H), 7,66 (d, 1H, Ar-6'H), 7,29 (d, 1H, Ar-5'H), 6,89 (t, 1H, NH), 3,14 (t, 1H, CH,),
2,69 (t, 1H, CH,), 1,35 (s, 9H, Boc)
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Budc C: tert-Butyl [2-(3-iot-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)etyl]cacbamat

Hop chat & buéc trén (0,714¢; 1,82mmol), TBTU (0,73g; 2,28mmol), N-Etyl-
N-isopropyl-propan-2-amin (0,94mL; 5,46mmol) va N,N-dimetylpyridin-4-amin
(22mg) duge khudy trong diclometan (20mL) trong 5 phut, va sau dé (3R)-3-metyl-
1,2,3,4-tetrahydroisoquinolin (0,282g; 1,92mmol) (xem Quy trinh didu ché 1') dugc
thém vao. Hon hop dwoc khudy trong 3 gid nita. Hon hop phan tng dugc pha lodng
béng diclometan (150mL) va sau d6 dugc rira véi nuée (25mL), dugc sdy khéd trén
Na,SOy4 va dugc lam bay hoi. San pham thd dugc tinh ché bang sic ky trén silica gel
sir dung diclometan va metanol 1am chét rira giai dé thu duoc hop chit néu & dé muc
nay.

Phd khdi Iwgng d6 phén giai cao (ESI+):

Cong thirc thuc nghiém: C,4H,9IN,O;

[M+H]" theo tinh toan: 521,1303

[M+H]" do duoc: 521,1282

IR: v: C-H: 2931 em’™; >C=0: 1706, 1627 cm’; amit: 1505 cm™'; C-O-C: 1248,
1166 cm™

Quy trinh diéu ché II: tert-Butyl (4-Tot-3-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}benzyl)cacbamat

Buédce A: Axit 2-Iot-5-metyl-benzoic

Axit 3-Metylbenzoic (6,12g; 45mmol), iotbenzen diaxetat (14,49g; 45mmol),
tetrabutylammonium iodua (16,62g, 45mmol), iodin (11,43g; 45mmol) va
diaxetoxypaladi (0,5g; 2,2mmol) dugc hoa tan trong 1,2-dicloetan, va sau d6 hdén hop
duoc gia nhiét trong mot éng kin & 85°C trong 1 gio va 45 phuat. Dung dich da lam
ngudi dugc tinh ché bang sic ky trén silica gel sit dung diclometan va metanol 1am

chét rira giai dé thu duoc hop chat néu & dé muc nay.

-86-



23582

Budce B: Metyl 2-iot-5-metyl-benzoat

Hop chit & buée trén (6,25g, 23,9mmol) dugc hoa tan trong metanol khan
(100mL), va sau d6 bd sung tung giot SOCI, (3,6mL, 49mmol) vao dung dich dang
dugc khudy. Dung dich dugce dun hdi luu trong 18 gi¢ va sau d6 duoc lam bay hoi dén
thé tich 25mL va sau d6 duoc rét vao da vun (100 g). Hon hop thu dugc duge chiét
bang dietyl ete (2 x 75mL). Pha hitu co dugc rira voi dung dich nudec NaHCO; bdo
hoa va sau d6 nudc mudi, duge sy kho trén Na,SO, va dugc lam bay hoi dén kho dé

thu dugc hop chét néu & d& muc nay.
Budc C: Metyl 5-(brommetyl)-2-iot-benzoat

Hop chit & budc trén (5,7g; 20,7mmol), N-brom-sucxinimit (3,67g; 20,7mmol)
va dibenzoyl peroxit (0,24g; 1mmol) dugc hoa tan trong carbon tetraclorua (40mL) va
sau d6 dun hdi Iuu trong 5 gio. Nhitng phan mé&i N-bromsucxinimit ( 1,0g; 5,6mmol)
va dibenzoyl peroxit (0,05g; 0,2mmol) sau d6 duge bd sung vao va dugc gia nhiét tiép
tuc trong 4 gid nita. Hon hop phan ting duge 1am ngudi dén nhiét do phong. Nhiing
phén khong tan dugc loai ra béng cach loc, va phén dich loc da ¢6 can sau d6 duoc
tinh ché bang sic ky trén silica gel sir dung heptan va etyl axetat lam chat rira giai dé

thu duogc hgp chit néu & dé muc nay.
Buéc D: Metyl 5-(aminometyl)-2-iot-benzoat

Hop chét ¢ bude trén (0,53g; 1,5mmol) dugc hoa tan trong metanolic amoni
7M (20mL) va sau d6 dugc khudy & nhiét do phong trong 1 gi0. Dung dich dugc lam
bay hoi dén kho dé thu duoc hop chit néu & d& muc nay, hop chét nay dugc sir dung

trong buéc tiép theo ma khong cin tinh ché nira.
Budc E: Axit 5-[(tert-Butoxycacbonylamino)metyl]-2-iot-benzoic

Metyl 5-(aminometyl)-2-iot-benzoat hydrobromua (0,56g; 1,5mmol) dugc hoa
tan trong pyridin (10mL), sau d6 bd sung di-tert-butyl dicacbonat (0,80g; 3,6mmol) va
hén hop dugc khudy & nhiét do phong trong 30 phut va sau dé duge lam bay hoi dén

khé. Phin con lai duoc hoa tan lai trong metanol (10mL), va sau d6 dung dich nuéc
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NaOH 2M (3mL) va 2mL nu6c dugce thém vao. Dung dich thu duge duogc khudy trong
2 gir 6 50°C, sau d6 dugc pha lodng bang nuée (20mL), va metanol dugc lam bay hoi
duéi &p suit giam. Do pH ocia dung dich nuéc thu duge duoc diéu chinh dén 3 bang
dung dich nuéc HCI 2M; san phidm sau d6 duoc chiét bang etyl axetat. Pha hitu co
duoc rira v6i nude mudi, va sau do duoc séy kho trén Na,SO, va dugc lam bay hoi
dén kho. San phim thé dugc nghién nhé véi DCM. Chét rén tao thanh duoc thu hdi

bang cach loc dé thu duge hop chit néu & d& muc nay.

"H NMR (500 MHz, dmso-d6, 300 K): 13,24 (s réng, 1H, COOH), 7,91 (d, 1H, Ar-
3'H), 7,58 (d, 1H, Ar-6'H), 7,47 (t, 1H, NH), 7,09 (d, 1H, (Ar-5'H), 4,09 (d, 2H, CH,),
1,38 (s, 9H, Boc); °C NMR (125 MHz, dmso-d6, 300K): 168,6 (q), 156,3 (q), 141,1
(q), 140,9 (CH), 137,1 (q), 131,6 (CH), 129,1 (CH), 92.2 (q), 78,5 (q), 28,7 (CH)

Buéc F: tert-Butyl (4-i0t-3-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl}benzyl)cacbamat

Hop chét & budc trén (1,62g; 4,3mmol), TBTU (2,76g; 8,59mmol), N-Etyl-N-
isopropyl-propan-2-amin (1,48mL; 8,59mmol) va N,N-dimetylpyridin-4-amin (10mg)
duge trong DCM (50mL) trong 5 phit; (3R)-3-metyl-1,2,3,4-tetrahydroisoquinolin
(0,76g; 5,15mmol) (xem Quy trinh didu ché 1') sau d6 duoc bd sung vao va hdn hop
dugc khudy trong 15 phut nira. Nhitng phin khéng tan duoc loai bd bing cach loc, va
sau d6 phan dich loc dd c6 can duoc tinh ché bang sic ky trén silica gel str dung

diclometan va metanol 1am chét rira giai d& thu duoc hop chét néu & d& muc nay.

Quy trinh diéu ché III: tert-Butyl (3-brom-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl }benzyl)cacbamat

Budc A: Metyl 4-(aminometyl)-2-brom-benzoat

B6 sung ting giot dung dich chta 2-brom-4-(brommetyl)benzoat (4,57g;
14,84mmol) trong 50mL metanol vao dung dich dang dugc khudy chira amoni trong
metanol (7M; 315mL) & nhiét do phong, va dung dich sau d6 duoc khudy trong 3 gio.

Tat ca dung moi dugc lam bay hoi va phan con lai duoc tinh ché bang sic ky trén
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silica gel sir dung diclometan-metanol lam chat rira giai dé thu duoc hop chét néu & dé

muc nay.
Budc B: Axit 2-Brom-4-[(tert-butoxycacbonylamino)metyl]benzoic

Hop chit & budc trén (4,04g; 16,6mmol) dugc hoa tan trong pyridin (55mL) va
sau d6 di-tert-butyl dicacbonat (5,43g; 24,9mmol) dugc thém vao va hdn hop duge
khudy & nhiét d6 phong trong 16 gio; hon hop sau d6 duge lam bay hoi dén kho. Phin
con lai dugc hoa tan lai trong metanol (100mL), va sau d6 dung dich nwéc NaOH 1M
(54mL) dugc thém vao. Dung dich tao thanh dugc khudy trong 1,5 gio & 50°C va sau
do duoc cho lam ngudi dén nhiét do phong. B pH dugc diéu chinh dén 7 sur dung
dung dich nu¢c HCI 2M; metanol sau d6 dugc lam bay hoi duéi ap suat giam. Dung
dich nuéc thu duge duge pha loang voi nude (50mL), va sau d6 do pH duge diéu
chinh dén 3 str dung dung dich nuéc HCI 2M. San pham duoc chiét bang diclometan
(2 x 100mL). Pha hitu co duge rira v6i nuée mudi, sau do duoc séy kho trén Na,SO,
va dugc 1am bay hoi dén kho dé thu duoc hop chit néu & d& muc nay, hop chat nay

dugc sir dung trong budc tiép theo ma khong cén phai tinh ché.

IR: v: N-H: 3359 cm'l; C-H: 2983 cm'l; >C=0: 1685, 1603 cm'l; amit: 1519 cm'l; C-
0-C: 1248, 1162, 1057 cm™

Buéce C: tert-Butyl (3-brom-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-

cacbonyl}benzyl)cacbamat

Hop chét & budce trén (3,7g; 11,2mmol), TBTU (7,19g; 22,4mmol), N-Etyl-N-
isopropyl-propan-2-amin (3,86mL; 22,4mmol) va N,N-dimetylpyridin-4-amin (48mg)
dugc khudy trong diclometan (100mL) trong 5 phut, va sau d6 (3R)-3-metyl-1,2,3,4-
tetrahydroisoquinolin (1,98g, 13,44mmol) (xem Quy trinh diéu ché 1') dugc thém vao,
va hdn hgp duge khudy trong 1 gidr niva. Nhitng phin khéng tan duoc loai ra bing
cach loc, va sau do phén dich loc dd ¢ can dugc tinh ché béng sic ky trén silica gel
stt dung diclometan va metanol 1am chét ria giai dé thu duoc hop chét néu & d& muc

nay.
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Phé khéi lugng do phan giai cao (ESI+):
Cong thire thue nghiém: Cy3H,7BrN,O;
[M+H]" theo tinh toan: 459,1285
[M+H]" do dugc: 459,1282

"H NMR (500 MHz, dmso-d6, 300K, ¢6 mat cac déng phan hinh hoc amit): 7,66-6,87
(m, 7H, thom), 5,34 va 4,12 (d, 2H, CH,-isoquinolin), 5,02 va 4,97 va 3,87 va 3,83
(m, 1H, CH,-isoquinolin), 4,17 (d, 2H, CH,-benzyl), 3,18-2,48 (m, 1H, CH,-
isoquinolin), 1,16 va 1,14 va 1,10 va 0,98 (d, 3H, isoquinolin CH3), 1,31 va 1,41 (s,
9H, Boc).

Vi du I: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit

Bude A: Etyl 5-(5-clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}
phenyl)-1,2-dimetyl-1H-pyrol-3-cacboxylat

B6 sung 1an luot 0,7g hop chét thu duge & quy trinh diéu ché 1' (4,79mmol),
0,7¢ HOBT (5,22mmol), 0,81g EDC (5,22mmol) va 1,6mL trietylamin (21,7mmol)
vao dung dich chira 1,4g hop chét thu dwoc & quy trinh didu ché 1 (4,35mmol) trong
50mL diclometan. Mé hdn hop sau d6 dugc khudy qua dém & nhiét do phong. Hon
hop phan ung sau d6 dugc pha lodng bang diclometan va dugc ria 3 1an bing dung
dich nuéc NaHCO; bdo hoa. Pha hitu co sau d6 duoc séy kho trén MgSO,, dugc loc,
dugc co can dén kho, va sau do duge tinh ché bing sic ky trén silica gel st dung

diclometan va metanol lam chat rira giai.

"HNMR: & (500 MHz; dmso-d6; 300K): 7,6-7,3 (m, 3H, Hs thom, 4-clophenyl); 7,2-
6,85 (m, 4H, Hs thom, tetrahydroisoquinolin); 6,45-6,3 (m, 1H, H pyrol); 5,0-4,8-3,8
(m, 1H, H béo, tetrahydroisoquinolin); 5,3-3,75 (dd, 2H, Hs béo
tetrahydroisoquinolin); 4,2-4,0 (m, 2H, OCH,CH;); 3,25 (s, 3H, CH3-N-pyrol); 3,0-
2,2 (m, 2H, Hs béo, tetrahydroisoquinolin); 2,5 (s, 3H, CH;-pyrol); 1,25 (t, 3H,
OCH,CHs;); 1,05 (d, 3H, tetrahydroisoquinolin-CHj)
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IR: v: >C=0: 1693 cm™' este; v: >C=0: 1625 cm’' amit

Budce B: Axit 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
phenyl)-1,2-dimetyl-1H-pyrol-3-cacboxylic

B6 sung 0,317g LiOH (7,5mmol) dugc hoa tan trong SmL nuéc vao dung dich
chira 1,7g hop chit thu duoc & bude A (3,77mmol) trong 5mL dioxan. Mé hon hop
dugc gia nhiét trong thiét bi 10 vi séng trong 4 gio & 100°C (cong suit 140 W). Hon
hop phan tng sau d6 duoc loc va duge cb can dén kho. Phan con lai thu duogc theo
cach d6 dugc cho vao diclometan (50mL) va sau d6 bd sung dung dich nuéc bio hoa
NH,C1. Pha hitu co dugc rira véi nuée va sau d6 voi nude mudi, duogc séy kho trén
MgSO,, duge loc va duge cd can dén kho. San phém néu & dé muc nay thu dugc dudi

dang chét rén va duoc sit dung truc tiép trong bude tiép theo.

"H NMR: & (500 MHz; dmso-d6; 300K): 11,05 (s rong, 1H, COOH), 7,5-7,2 (m, 3H,
Hs thom, 4-clophenyl); 7,2-6,9 (m, 4H, Hs thom, tetrahydroisoquinolin); 6,45-6,2 (m,
1H, H béo, H pyrol); 5,3-3,75 (dd, 2H, Hs béo, tetrahydroisoquinolin); 5,0-4,8-3,8 (m,
1H, H béo, tetrahydroisoquinolin); 3,5-3,2 (s, 3H, CH;-N-pyrol); 3,0-2,1 (Hs béo,
CHj;-tetraisoquinolin); 2,5-2,4-1,98 (m, 3H, CH;-pyrol); 1,05-0,52 (m, 3H, Hs béo,
CHj;-tetraisoquinolin)

IR : v: -OH: 3500-2000 cm™ axit cacboxylic; v: >C=0: 1699 + 1658 cm’ axit

cacboxylic; v: >C=N-: 1625 cm™' amit

Buéc C: N-(4-{[tert-Butyl(dimetyl)silylJoxy } phenyl)-5-(5-clo-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-
4-yl)-1H-pyrol-3-cacboxamit

B4 sung timg giot 0,244mL 1-clo-N,N,2-trimetyl-prop-1-en-1-amin véo dung
dich chira 0,65g hop chit thu duoc & bude B (1,54mmol) trong 15mL dicloetan. Hon
hop phéan tmg duge khudy & nhiét do phong trong 1 gio, va sau d6 bd sung 0,56g hop
chit & quy trinh diéu ché 1" (1,84mmol), 10mL dicloetan va 0,376g 4-
dimetylaminopyridin (DMAP) (3,07mmol). Mé hén hop dugc khudy & 110°C qua

dém. Hon hop phin ting dugce c¢d can, duge hoa tan trong diclometan va dugc rira
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bang dung dich nuéc NaHCO; bdo hoa. San phadm néu & d& muc nay thu duogc dudi

dang diu va duoc sir dung truc tiép trong buéc tiép theo.

Buéc D:  5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1 H-pyrazol-4-yl)-1H-pyrol-3-

cacboxamit

B& sung 1,55mL dung dich kali hydroxit 1M trong metanol (1,55mmol) vao
dung dich chira 0,8g hop chit thu duge & Budc C (1,03mmol) trong 2mL metanol. Mé
hdn hop duge khudy & nhiét do phong trong 30 phut. Hon hop phan tmg sau d6 dugc
pha lodng bang diclometan va lan luot dugc ria bang dung dich nuéc HCI 1M, dung
dich nu¢c NaHCO; bio hoa va sau d6 bang nude mudi cho dén khi trung tinh. Pha
hitu co sau d6 dugc séy kho trén MgSQO,, dugc loc va dugce lam bay hoi. San phém tho
thu dugc theo cach d6 dugc tinh ché bang sic ky trén silica gel st dung diclometan va
metanol 1am chét rira giai. Chéit rin thu dugc theo cach d6 duge hoa tan trong hon hop

nudc/axetonitril cho dén khi hoa tan hoan toan, dugc loc va sau do6 duoc 1am kho lanh.

Phan tich vi lugng nguyén td: (%, theo 1y thuyét : do dugc)
%C=68,74:68,25;%H=5,43:5,69;%N=11,79:11,66;%C1=5,97:5,95

Phd khéi lwgng d6 phan giai cao (ESI+):
Cong thure thuc nghiém: C;4H3,CIN;5O;
[M+H]" theo tinh toan: 594,2266
[M+H]" do dugc: 594,2289

Vi du 2: 5-(2-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-1-metyl-N,N-diphenyl-1H-pyrol-3-cacboxamit

Budée A: tert-Butyl  {[(3S)-2-{2-[4-(diphenylcarbamoyl)-1-metyl-1H-pyrol-2-
yl]benzoyl}-1,2,3,4-tetrahydroisoquinolin-3-yl]metyl } cacbamat

Hop chit néu ¢ d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 2 va tert-butyl [(3S)-1,2,3,4-tetrahydroisoquinolin-3-
ylmetyl]cacbamat (xem quy trinh diéu ché 2') trong budc A, va N-phenylanilin trong

budc C.
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Buoe B: 5-(2-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}
phenyl)-1-metyl-N,N-diphenyl-1H-pyrol-3-cacboxamit

Dung dich chita hop chit NH-Boc & bude A trong diclometan dugc dé & 0°C.
10 duwong lugng mol axit trifloaxetic duge bd sung ting giot vao d6. Mé hén hop duoc
khudy & nhiét d6 phong trong 4 gio cho dén khi nguyén liéu ban dau bién mit hoan
toan. Hon hop phéan g sau d6 duge c6 can dén kho, duoc dua vao lan nita va dugc
lam bay hoi hai l4n clung v6i toluen, sau d6 dua vao hon hop axetonitril/H,O va cubi

cung dugc lam kho lanh. San pham néu ¢ dé muc nay thu dugc sau buéc trung hoa.

Phan tich vi lugng nguyén té: (%, theo ly thuyét : do duoc)
%C=71,75:77,27;%H=5,97:5,73;%N=10,36:10,44

Vi du 3: 5-(5-Clo-2-{[(3S)-3-[(4-metylpiperazin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-N-(1H-indol-5-yI)-1-metyl- 1 H-

pyrol-3-cacboxamit

Bude A: tert-Butyl 5-[(4-{[tert-butyl(dimetyl)silylJoxy } phenyl){[5-(5-clo-2-{[(3S)-3-
[(4-metylpiperazin-1-yl)metyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-1-
metyl-1H-pyrol-3-yl]cacbonyl}amino]-1H-indole-1-cacboxylat

Hop chét néu & d& muyc nay thu duogc theo quy trinh giéng nhu & vi du 1 s
dung axit ctia quy trinh diéu ché 3 va (3 S)-3-[(4-metyl-1-piperazinyl)metyl]-1,2,3,4-
tetrahydroisoquinolin (xem quy trinh diéu ché 4') trong budc A, va hop chét quy trinh

diéu ché 3" trong buéc C.

Bude B: 5-(5-Clo-2-{[(3S)-3-[(4-metylpiperazin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-N-(1H-indol-5-yl)-1-metyl-1H-

pyrol-3-cacboxamit

B6 sung 135mg (2,5mmol) KOH vao dung dich chira 455mg (0,49mmol) san
phdm thu dwoc & budc A trong SmL metanol. Sau khi khudy trong 3 gid & nhiét do

phong, hdn hgp phan (g dugc b can, duoc xir Iy bang dung dich nude NaHCO; bio
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hoa va dugc chiét biang metylen clorua. Pha hitu co sau d6 dugc sdy kho trén MgSO,,
dugc loc va dugc 1am bay hoi dén kho. San phdm tho thu duoc theo cach nay sau do
dugc tinh ché bang sic ky trén silica gel sir dung diclometan va metanol lam chét rira

giai dé thu dugc san phim mong mudn & dang bot.

Phan tich vi lugng nguyén td: (%, theo 1y thuyét : do duoc)
%C=70,72:68,54;%H=5,79:5,37;%N=11,78:11,41,%C1=4,97:4,79

Phd khéi lwgng d6 phén giai cao (ESI+):
Cong thirc thuc nghiém: CypH, CINgO3
[M+H]" theo tinh toan: 713,3007
[M+H]" do dugc: 713,2973

Vi du 4. N-(4-Hydroxyphenyl)-N-(1H-indol-5-yl)-1-metyl-5-(6-{[(3S)-3-[(4-
metylpiperazin-1-yl)metyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 3 st

dung hop chit & quy trinh didu ché 4 trong budc A.

Phén tich vi lugng nguyén t: (%, theo 1y thuyét : do duoc)
%C=71,45:69,32;%H=5,86:5,22;%N=11,63:11,08

Phd khdi luong do phén giai cao (ESI+):
Cong thire thuc nghiém: C43H4,NgOs
[M+H]" theo tinh toan: 723,3295
[M+H]" do dugc: 723,3262

Trir tredng hop dugce dé cp, cac hop chit cia cac vi du sau day duogc tdng hop
theo nhu quy trinh cta vi du 1 st dung, trong budc A: (i) axit twong thich thu dugc
theo mot trong cac quy trinh diéu ché tr 1 dén 32 va (ii) hop chét
tetrahydroisoquinolin twong thich thu dugc theo mot trong cac quy trinh diéu ché I'
dén 9' va, trong budc C: (iil) amin NHR;R, phit hop (danh sach chua day du duoc dé
xuit trong cac quy trinh didu ché 1" dén 42". Cac hop chit thu duoc theo cach dé tiy ¥
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duoc trai qua budc chuyén hoa thanh dang mubi véi su c6 mit cua HCI trong ete. Sau
khi loc va 1am kho lanh trong hén hop axetonitril/nuéc, thu duge hydroclorua cta hop

chat mong muon.

Vi dy 5: 5-(5-Clo-2-{[(3S)-3-[(4-metylpiperazin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-indol-5-
yl)-1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=64,54:64,9;%H=5,67:5,49;%N=10,5:10,4;%C1=13,29:12,52;%C1-=8,86:7,39

Vi du 6: 5-(5-Clo-2-{[(35)-3-[(4-metylpiperazin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-1-etyl-N-(4-hydroxyphenyl)-N-(1-metyl- 1H-indol-5-y1)-
1H-pyrol-3-cacboxamit

Phé khéi lwong d6 phan giai cao (ESI+):
Cong thure thuc nghiém: Cy4Hy5CINGO;
[M+H]" theo tinh toan: 741,3320
[M+H]" do duoc: 741,3326

Vi du 7: 5-(5-Clo-2—{[(3S)-3-[(4-=mety1piperazin—1=yl)metyl]-3,4-dihydr0isoquindlin-
2(1H)-yl]cacbonyl}phenyl)-1-xyclopropyl-N-(4-hydroxyphenyl)-N-(1-metyl-1H-
indol-5-yl)-1H-pyrol-3-cacboxamit

Phé khéi lwong d6 phan giai cao (ESI+):

Cong thirc thuc nghiém: Cy4sHysCINO;

[M+H]" theo tinh toan: 753,3320

[M+H]" do duoc: 753,3306

Vi du 8: 5-(5-Clo-2-{[(3S)-3-[(4-metylpiperazin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-N-(1-metyl-1H-indol-5-yl)-1-
(propan-2-yl)-1H-pyrol-3-cacboxamit

Phé khéi lwgng d6 phan giai cao (ESI+):

Cong thirc thuc nghiém: C,45H4;CINgO;

[M+H]" theo tinh toan: 755,3476

[M+H]" do duoc: 755,3466
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Vi du 9: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1H-indol-5-y1)-5-(6-{[(3S)-3-[(4-
metylpiperazin-1-yl)metyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-

benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lugng nguyén td: (%, theo 1y thuyét : do duoc)
%C=65,26:65,8;%H=5,73:5,47;%N=10,38:10,48;%CI1=8,76:8,46;%C1-=8,76:8,02

Vi du 10: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-phenyl-1H-pyrol-3-

cacboxamit hydroclorua

Phan tich vi lwgng nguyén t6: (%, theo ly thuyét : do duogc)
%C=69,11:68,56;%H=5,8:5,31;%N=8,06:8,13;%CIl-=5,1:4,68

Vi du 11: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jeacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-(3-hydroxypropyl)-2-metyl-N-phenyl-

1H-pyrol-3-cacboxamit hydroclorua

Budc A: 1-[3-(Benzyloxy)propyl]-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-
phenyl-1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 10 va hop chét cua quy trinh diéu ché 3' trong budc

A, va hop chét cia quy trinh diéu ché 2" trong buédce C.

Buéc B: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-(3-hydroxypropyl)-2-metyl-N-phenyl-

1H-pyrol-3-cacboxamit hydroclorua

Hop chit ctia bude A duoc dwa vao phan tung loai bao vé theo quy trinh tuong

tu vdi quy trinh duge mo ta trong bude B cua vi du 23.

Phén tich vi lugng nguyén td: (%, theo ly thuyét : do dugc)
%C=68,24:67,96;%H=6:5,79;%N=7,58:7,61;%Cl1-=4,8:4,75
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Phé khéi lwgng do phan giai cao (ESI+):
Cong thirc thuc nghiém: Cy4,Hy3FN,O5
[M+H]" theo tinh toan: 703,3296
[M+H]" do dugc: 703,33294

Vi du 12: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-indazol-5-yl)-
1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lugng nguyén td: (%, theo ly thuyét : do duogc)
%C=67,33:67,39;%H=5,65:5,18;%N=11,22:11,52;%Cl1-=4.73:3,82

Vi du 13: N-(3-Flo-4-metylphenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-
5-y1)-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lugng nguyén td: (%, theo ly thuyét : do duoc)
%C=66,97:66,72;%H=5,62:5,21;%N=7,44:7,59;%Cl-=4,71:4,54

Vi du 14: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-indazol-5-yl)-5-(6-
{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lwgng nguyén t6: (%, theo 1y thuyét : do duoc)
%C=66,62:66,59;%H=5,59:4,67;%N=10,84:10,85;%C1-=4,57:4,24

Vi du 15: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-phenyl-1H-

pyrol-3-cacboxamit hydroclorua

Phén tich vi lugng nguyén td: (%, theo ly thuyét : do dugc)
%C=68,28:67,07;%H=5,73:5,09;%N=7,77:7,75;%Cl1-=4,92:5,71
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Phé khéi lugng do phén gii cao (ESI+):
Cong thie thuc nghiém: C4HygN4Og
[M+H]" theo tinh toan: 685,3026
[M+H]" do duogc: 685,3033

Vi du  16:  N-(3-Flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-
5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lvgng nguyén t6: (%, theo Iy thuyét : do duoc)
%0C=66,62:66,11;%H=5,45:5,2;%N=7,58:7,89;%Cl-=4,8:5,59

Vi du 17: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-phenyl-1H-pyrol-3-

cacboxamit hydroclorua

Phén tich vi lugng nguyén t6: (%, theo ly thuyét : do dugc)
%C=67,51:66,91;%H=5,66:5,05;%N=7,87:7,88;%CIl-=4,98:5,75

Vi du 18 1-(2-Hydroxyetyl)-N-(4-hydroxyphenyl)-2-metyl-5-(6-{[(3S)-3-[2-
(morpholin-4-yl)etyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-
yl)-N-phenyl-1H-pyrol-3-cacboxamit hydroclorua

Budc A: 1-[2-(Benzyloxy)etyl]-N-[4-(benzyloxy)phenyl]-2-metyl-5-(6-{[(3S)-3-[2-
(morpholin-4-yl)etyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl }-1,3-benzodioxol-5-
y1)-N-phenyl-1H-pyroi-3-cacboxamit

Hop chét néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 sur
dung axit cia quy trinh diéu ché 9 va (35)-3-[2-(morpholin-4-yl)etyl]-1,2,3 4-
tetrahydroisoquinolin (xem quy trinh diéu ché 5') trong budc A, va 4-(benzyloxy)-N-

phenylanilin (xem quy trinh diéu ché 8") trong buac C.
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Budc B: 1-(2-Hydroxyetyl)-N-(4-hydroxyphenyl)-2-metyl-5-(6-{[(3 S)-3-[2-
(morpholin-4-yl)etyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl }-1,3-benzodioxol-5-
yD-N-phenyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét cua bude A duoc dua vao phan 0ng loai bao vé theo quy trinh tuong

tw v&i quy trinh duge mo ta trong bude B & vi du 23.

Phé khéi lwong dd phan giai cao (ESI+):
Cong thirc thue nghiém: C;3H,N¢Os
[M+H]" theo tinh toan: 729,3283
[M+H]" do dugc: 729,3282

Vi du 19: N-(4-Hydroxyphenyl)-5-(5-metoxy-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl-N-phenyl- IH-pyrol-3-

cacboxamit hydroclorua

Phén tich vi lugng nguyén té: (%, theo Iy thuyét : do duoc)
%C=69,63:69,45;%H=6,13:5,94,%N=7,92:7,79;%Cl-=5,01:4,58

Vi du 20: N-(4-Hydroxyphenyl)-5-(5-metoxy-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl-N-(pyridin-4-yl)-1H-

pyrol-3-cacboxamit hydroclorua

Phan tich vi lugng nguyén t6: (%, theo Iy thuyét : do dugc)
%C=69,39:69,66;,%H=5,66:5,46;%N=8,99:8,92:%CIl-=5,69:5,29

Phé khéi lugng do phan giai cao (ESI+):
Cong thirc thuc nghiém: C;4H;5N,0,
[M+H]" theo tinh toan: 587,2653
[M+H]" do dugc: 587,2649

Vi du 21 N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(7-
{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-2,3-
dihydro-1,4-benzodioxin-6-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lwong nguyén t6: (%, theo ly thuyét : do dugc)
%C=64,99:64,67;%H=5,86:5,67;%N=11,37:11,27;%Cl1-=4,8:4,71
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Phé khéi lwong d6 phan giai cao (ESI+):
Cong thire thuc nghiém: CygH3NgO6
[M+H]" theo tinh toan: 703,3236
[M+H]" do duge: 703,3239

Vi du 22: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(7-{[(3S)-3-(morpholin-4-ylmetyl)-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-2,3-dihydro-1,4-benzodioxin-6-y1)-N-
phenyl-1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lugng nguyén té: (%, theo ly thuyét : do duoc)
%C=68,61:67,97;%H=5,89:5,59,%N=7,62:7,55;%Cl-=4,82:4,27

Vi dy 23: 1-(2-Hydroxyetyl)-N-(4-hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Bude A: 1-[2-(Benzyloxy)etyl]-N-(4-{[tert-butyl(dimetyl)silyl]oxy } phenyl)-2-metyl-
5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-
y1)-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Hop chit néu ¢ dé muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sur

dung axit ctia quy trinh diéu ché 9 va hop chét cua quy trinh didu ché 1" trong bude C.

Budce B: N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)-1-(2-hydroxyetyl)-2-metyl-5-(6-
{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-
(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Bb sung 1,37g Pd/C 10% vao dung dich chua 6,86g (8,19mmol) hop chit &
budc A trong 70mL metanol khan. Mé hdn hop duoc loai khi trong 0,5 gid va sau dé
dwoc khudy & nhiét d6 phong dudi ap suét dihydro (1,5 bar = 1,5 x 10° Pa) trong 12
gi. HOn hop phan tng sau d6 dugc loc va sau do dwoc ¢o can dén khd. San phim

mong muon thu dugc duédi dang chat ran.
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"H NMR: & (500 MHz; dmso-d6; 300K): 7,7-7,4 (s, 1H, H pyrazol); 7,1-6,8 (s, 1H, H
pyrazol); 7,3-6,9 (m, 4H, Hs thom, H tetrahydroisoquinolin); 7,0-6,7 (m, 2H, Hs
thom); 6,9-6,4 (m, 2H, Hs thom); 6,8-6,4 (m, 2H, Hs thom); 6,1 (m, 2H, OCH,0);
5.2, 5,0, 4,7 (4s, H, H-pyrol (c6 mit cac ddng phan cdu hinh riéng); 5,15 (d, 1H, H
béo, H tetrahydroisoquinolin); 4,9 (m, 1H, H béo, H tetrahydroisoquinolin); 4,9-4,8
(m, 1H, CH,OH); 4,7 (m, 1H, H béo, H tetrahydroisoquinolin); 3,9 (d, 1H, H béo, H
tetrahydroisoquinolin); 3,85 (m, 1H, H béo, H tetrahydroisoquinolin); 3,7 (m, 2H, Hs
béo, CH,CH,OH); 3,75 (2s, 3H, ); 3,5-3,2 (m, 2H, Hs béo, CH,CH,0H); 3,0-2,4 (m,
2H, H béo, H tetrahydroisoquinolin); 2,4-2,3 (4s, 3H, CH;-pyrol); 1,5, 0,95, 0,75 (4 d,
3H, CH;-THIQ); 0,85 (s rong, 9H, Si(CH3)(CH(CH3),); 0,15 (m, 6H,
Si(CHs),(CH(CHs),)

IR: v: -OH: 3346 cm™ axit cacboxylic; v: >C=0: 1621 cm’*

Bude C: 1-(2-Hydroxyetyl)-N-(4-hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Nhém chire phenol ciia hop chit & bude B duoc loai bao vé theo quy trinh &

buéc D ctia vidu 1.

Phén tich vi lugng nguyén td: (%, theo ly thuyét : do dugc)
%C=68,23:68,12;%H=5,57:5,29,%N=11,05:10,79

Phb khéi lwgng d6 phén giai cao (ESI+):
Cong thure thuc nghiém: C3¢H36N504
[M+H]" theo tinh toan: 634,2662
[M+H]" do duogc: 634,2660

Vi du 24: N-(4-Hydroxyphenyl)-5-(5-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl- 1H-pyrazol-
4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lugng nguyén t6: (%, theo Iy thuyét : do duoc)
%C=65,86:64,47;%H=6,09:5,88;%N=11,82:11,45;%Cl1-=4,98:6,7

-101-



23582

Phé khéi lwong d6 phan giai cao (EST+):
Cong thirc thuc nghiém: C30H,;,N¢O5
[M+H]" theo tinh toan: 675,3289
[M+H]" do duoc: 675,3287

Vi du 25: 5-(5-Clo-2-{[(38)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-
ylleacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-( 1-metyl- IH-pyrazol-4-y1)-

1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lvgng nguyén t6: (%, theo Iy thuyét : do duoc)
%C=63,77:62,83;%H=5,63:5,83;%N=11,74:11,29;%Cl-=4,95:5,42

Vi dy 26: N-(4-Hydroxyphenyl)-2-metyl-1-[2-(metylamino)etyl]-5-(6-{ [ (3R )-3-metyI-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh ndy dugc thuc hién theo cac budc A, B va C cua quy trinh & vi du 30
bang cach thay thé natri azit dugc st dung trong budc B bang metylamin. Sau khi tinh
ché trén silica gel (CH,Cl,/MeOH/NH; gradient), hop chit thu duogc, 0,3 g
(0,46mmol), dugc hoa tan trong SmL metanol khan va bd sung vao d6 tirng giot
0,464mL (0,47mmol) dung dich HCI 1M trong ete. Mé hdn hgp dugc khudy trong 0,5
gi¢ ¢ nhiét do phong. Chét két tia thu duoc theo cach nay dugc loc va dugc séy kho
va sau do dugc hoa tan trong hon hop CH;CN/H,O truée khi duge lam kho lanh ¢

nhiét d6 thip. San phim mong mubn thu dugc dudi dang chét ran.

Phén tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=65,05:64,64;%H=5,75:5,43;,%N=12,3:12,3;%CI-=5,19:5,39

Phé khéi lwong d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: C;37H;33N¢O5
[M+H]" theo tinh toan: 647,2903
[M+H]" do duoc: 647,2922
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Vi du 27: 1- [2-(Dimetylamino)etyl]-N-(4-hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-
metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1 -metyl-
1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh nay dugc thuc hién giéng nhu vi du 26, bing cach thay thé

metylamin trong buéc B bing dimetylamin.

Phén tich vi lwgng nguyén tb: (%, theo Iy thuyét : do duoc)
%C=65,46:65,07;%H=5,93:5,87,%N=12,05:12,06;%C1-=5,08:5,55

Phd khéi lugng do phén giai cao (ESI+):
Cong thire thuc nghiém: C3gH,oNOs
[M+H]" theo tinh toan: 661,3060
[M+H]" do duge: 661,3045

Vi du 28: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylleacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyridin-4-yl)-1H-pyrol-3-

cacboxamit hydroclorua

Phén tich vi lugng nguyén tb: (%, theo ly thuyét : do duoc)
%C=66,99:66,88;%H=5,14:5,28;%N=8,93:8,87;%CI-=5,65:4,98

Phd khéi hrgng d6 phan giai cao (ESI+):
Cong thue thuc nghiém: C;5H;,CIN,O;
[M+H]" theo tinh toan: 591,2157
[M+H]" do duoc: 591,2178

Vi du 29: 5-(5-Clo-2-{[(35)-3-{[2-(morpholin-4-yl)etoxy]metyl}-3,4-

dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
phenyl-1H-pyrol-3-cacboxamit hydroclorua
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Buge A: Metyl 5-(5-clo-2-{[(3S)-3-(hydroxymetyl)-3 ,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-1,2-dimetyl-1H-pyrol-3-cacboxylat

B6 sung 2,73g (1,1 duong luong) (3S)-3-hydroxymetyl-1,2,3,4-
tetrahydroisoquinolin, 7,95mL diisopropyletylamin va 9,84g (1,7 duong lugng)
HATU vao dung dich chira 4,9g hop chat ctia quy trinh didu ché 1 trong hon hop chua
40mL dimetylformamit va 40mL tetrahydrofuran. Sau khi khudy trong 2 gid ¢ nhiét
dd phong, hén hop phan tng dugc sdy kho, duge dua vao etyl axetat va sau do dugc
rira bang dung dich nuéc axit xitric 10% va nuéce. Pha nudc gom lai duoc chiét bing
etyl axetat. Pha hitu co duge gom lai, duge séy kho trén Na,SO,, dugc loc va duge cb
can duédi 4p suit giam. San pham thé thu duoc dugc tinh ché bang sic ky trén silica
gel st dung diclometan va ethanol 1am chét rira giai dé thu duogc hop chét néu & @&

muc nay.

'H NMR: § (500 MHz; dmso-d6; 300K): 7,6-7,4 (m, 3H, CI-Ph); 7,2-6,9 (m, 4H,
Ar(THIQ); 6,5-6,15 (4s rong, 1H, pyrol); 4,9-3,8 (6 d, 2H, NCH, THIQ); 4,85-3,6 (m,
1H, NCH THIQ); 4,2-4,0 (m, 2H, OCHj este), 3,45-3,2 (3s, 3H, N-CH3); 3,35-3,0
(3m, 2H, HOCH,); 3,0-2,0 (m, 2H, THIQ); 2,5-2,1 (m, 3H, CHj; pyrol); 1,25-1,1 (m,
3H, CHj; este)

IR: v -OH: 3388 cm™, v >C=0: 1693 cm™ (este lién hop), v >C=0: 1620 cm™ (amit)

Budc B: Metyl 5-(5-clo-2-{[(3S)-3-{[2-(morpholin-4-yl)etoxy]metyl }-3 4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl-1H-pyrol-3 -cacboxylat

Dung dich chira 1,7g (3,2mmol) hop chit thu dugc & buéc trén trong 20mL
dimetylformamit dugc bd sung tung giot, & 0°C, vao huyén phu chira 0,280g NaH
60% trong dau (2,2 duong lugng) trong 10mL dimetylformamit. Sau khi khudy trong
5 phit & nhiét do phong, huyén phd chaa 0,68g 4-(2-brometyl)morpholin
hydrobromuua (1,1 dwong lwong) duge thém vao timg giot. Hon hop phén ng dugc
khudy & nhiét do phong trong 45 phut. Sau d6 b sung, theo 2 bude trong 20 gio, 2,2
duong lugng 4-(2-brometyl)morpholin hydrobromua, va sau d6 3 duong lugng NaH
60% trong diu. Hon hop phéan Ung sau d6 dugc rét vao hdn hop dung dich nuée

amoni clorua 10% va etyl axetat. Pha hitu co thu dugc 1an luot dugc rira v6i nude, va

-104-



23582

sau d6 v6i dung dich nuéc LiCl bdo hoa va nude mubi. Pha hitu co sau d6 dugc sdy
kho trén Na,SO,, duge loc va duge ¢d can dudi ap suét giam. Dang dau thu dugc
dugc tinh ché bang sac ky trén silica gel sir dung diclometan va ethanol 1am chét ria

giai d¢ tao ra hop chiat mong mudn.

'H NMR: & (500 MHz; dmso-d6; 300K): 7,6-7,3 (m, 3H, CI-Ph); 7,2-6,85 (m, 4H,
Ar(THIQ); 6,5-6,15 (s rong, 1H, pyrol); 5,25-3,8 (m, 2H, NCH, THIQ); 5,05-3,75 (m,
1H, NCH THIQ); 4,2-4,0 (m, 2H, OCHj este), 3,5-3,25 (m, 3H, N-CHj3); 3,6-2,75 (m,
8H, OCH, morpholinoetoxymetyl); 2,95-2,05 (m, 2H, THIQ); 2,55-2,15 (m, 6H,
NCH, morpholinoetoxymetyl); 2,55-2,05 (m, 3H, CHj; pyrol), 1,25-1,1 (m, 3H, CH,
este)

IR: v>C=0: 1694 cm™ (este lién hop), v >C=0: 1629 cm™ (amit)

Bugc C: Axit 5—(5-C10-2-{[(3S)-3-{[2-(morph01in-4-yl)etoxy]metyl}=3,4=dihydr0-
isoquinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl- 1H-pyrol-3 -cacboxylic

B& sung 5mL dung dich nuéc LiOH 1M vao dung dich chira 1,46g hop chit &
budce trén trong Sml. dioxan. Mé hdn hop duoc gia nhiét trong thiét bi 16 vi song (100
W) & 100°C trong 2 gid. Hon hop phan tng duoc rét vao trong nude va sau d6 duge
chiét bing etyl ete. Pha ete duoc chiét lai bing 10mL nuéc. Pha nude dugc axit héa
dén d6 pH 5-6 bang cach bd sung thém dung dich nudc amoni clorua bio hoa va sau
d6 dugc chiét hai lan bang diclometan. Pha diclometan dugc sdy khé trén Na,SO,,
duoc loc va duge ¢o can dén kho. San phim néu & dé muc nay thu dugc & dang banh

trirng dudng.

'H NMR: & (500 MHz; dmso-d6; 300K): 11,4 (s rong, 1H, CO,H), 7,6-7,3 (m, 3H, Cl-
Ph); 7,2-6,8 (m, 4H, Ar(THIQ); 6,5-6,2 (4s rong, 1H, pyrol); 5,25-3,75 (m, 2H, NCH,
THIQ); 5,05-3,7 (3m, 1H, NCH THIQ); 3,5-3,2 (3s, 3H, N-CH3); 3,6-2,7 (m, 8H,
OCH; morpholinoetoxymetyl); 2,5-2,2 (m, 6H, NCH, morpholinoetoxymetyl); 3,0-2,0
(m, 2H, THIQ), 2,5-2,0 (3s, 3H, CHj; pyrol)

IR: v-OH: 3300-2200 cm™, v>C=0: 1697-1662 cm’’ (dai kép, axit cacboxylic),
v>C=0: 1628 cm™ (amit)
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Budc D: N-(4-{[tert-Butyl(dimetyl)silyl]oxy } phenyl)-5-(5-clo-2-{[(3 S)-3-{]2-
(morpholin-4-yl)etoxy]metyl}-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}phenyl)-
1,2-dimetyl-N-phenyl-1H-pyrol-3-cacboxamit

Axit thu dugc trong buée C (1,48 g) duoc tao huyén phu trong 15mL 1,2-
dicloetan. B6 sung vao dé 1,1 duong luong 1-clo-N,N,2-trimetylpropenylamin. Sau
khi khudy trong 1 gid' & nhiét do phong, bd sung 15mL toluen va 1,05 duong lugng
hop chét ciia quy trinh didu ché 2". Hén hop phan ung duoc gia nhiét trong 14 giyr &
110°C va sau @6 duoc sdy khd. San phdm thé thu duoc theo cach do duge tinh ché
bang sic ky trén silica gel str dung diclometan va etanol 1am chét rira giai dé thu duoc

san pham mong muon.

"H NMR: & (500 MHz: dmso-d6; 300K): 7,55-7,25 (m, 3H, CI-Ph); 7,25-6,6 (m, 9H,
Ar(THIQ)+phenyl); 6,8-6,5 (m, 2H, phenoxy); 7,0-6,6 (m, 2H, phenoxy); 5,7-5,05 (4s
rong, 1H, pyrol); 5,2-3,6 (8d, 2H, THIQ); 5,05-3,6 (4m, 1H, NCH THIQ), 3,6-2,9 (m,
8H, morpholinoetoxymetyl béo); 3,4-3,2 (broad 3s, 3H, N-CHj); 3,0-2,1 (m, 2H,
THIQ), 2,35 (m, 2H, NCH, morpholinoetoxymetyl); 2,4-2,2 (m, 4H, NCH,
morpholin); 2,4-2,15 (3s rong, 3H, CH; pyrol); 0,8 (2s rong, 9H, SiC(CHjs)3); 0,1 (4s,
6 H, SiCHs)

IR: v >C=0: 1635-1595 cm™ (dai kép), v Si-O: 1117 cm™ , v Si-C: 837 cm”!

Buéc E:  5-(5-Clo-2-{[(3S)-3-{[2-(morpholin-4-yl)etoxy]metyl}-3 ,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)- 1 ,2-dimetyl-N-phenyl-1H-

pyrol-3-cacboxamit hydroclorua

B4 sung 0,92mL dung dich kali hydroxit 1M trong metanol vao dung dich chira
0,7g hop chit & bude D trong 5mL metanol. Sau khi khudy trong 1 gi&r 10 phit & nhiét
d6 phong, dung dich nudc natri bicacbonat bdo hoa duge thém vao. San phim két tua
duoc chiét bang etyl axetat va sau d6 duoc rira bing nudc va nude mudi. Pha nuée thu
duoc duoc chiét lai 14n nita br?mg etyl axetat. Pha hitu co thu dugc theo cach d6 dugc
séy kho trén Na,SOy, duge loc va duge ¢6 can dudi ap suét gidm. San phém tho thu

dugc duge tinh ché bang sic ky trén silica gel sir dung diclometan va amoni-trong-
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etanol 1am chat rira giai dé tao ra 0,536g san pham néu & dé muc nay, & dang bazo.
San pham dang bazo dugc hoa tan trong axetonitril va dugc chuyén héa thanh dang
mubi st dyng dung dich nuéc HCI 1M. Sau buéc lam kho lanh, san phém mong mudn

thu dugc dudi dang chét rén.

Phén tich vi lugng nguyén t6: (%, do duoc (theo 1y thuyét))
%C=66,4(66,75);%H=5,98(5,87);%N=7,38(7,41);%Cl=9,42(9,3 8);%C1'=4,57(4,69)

Vi du 30: 1-(2=Amin0ety1)—N-(4=hydroxypheny1)-2-metyl-5-(6-{[(3R)=3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(1 -metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Buoc  A:  2-{3-[(4-{[tert-Butyl(dimetyl)silylJoxy}phenyl)(1 -metyl- 1H-pyrazol-4-
yDcarbamoyl]-2-metyl-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-
ylleacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-1-yl} Etyl metansulphonat

Dung dich chta 4,65g hop chit thu dugc trong budc B cua vi du 23
(6,22mmol) trong 100mL THF khan dugc dé & 0°C. Lan luot bd sung vao do6 3,5mL
(12,44mmol) trietylamin va sau do6, ting giot, 0,722mL metansulphonic clorua
(9,33mmol) dugc hoa tan trong 20mL THF. Mé& hdn hop sau d6 duoge khudy & nhiét
do phong trong 2 gi. Hon hop phan tng bj thiy phén bang cach thém dung dich nudc
NaHCOj; bdo hoa va sau d6 duge chiét hai 1dn bang etyl axetat. Pha hitu co dugc gom
lai, duoc séy kho trén MgSOy4 va dugce cd can dén kho. San phém mong mudn thu

dugc ¢ dang chét rin nhu thay tinh.

'H NMR: § (500 MHz; dmso-d6; 300K): 7,7-7,45 (s, 1H, H pyrazol); 7,1-6,9 (s, 1H,
H pyrazol); 7,2-6,4 (m, 8H, Hs thom); 6,95-6,65 (m, 2H, Hs thom); 6,1 (m, 2H,
OCH,0); 5,2, 4,6 (4s, H, H-pyrol (c6 mit cac dong phan cdu hinh riéng); 4,9, 4,6, 3.9,
3,8 (m, 1H), 5,05-3,75 (m, 1H, H béo, H tetrahydroisoquinolin); 4,3-4,05 (m, 2H, Hs
béo, CH,CH,OS0O,CH3); 4,2-3,95 (m, 2H, Hs béo, CH,CH,0S0,CH,); 3,75-2,7 (2s,
3H, CH;-pyrazol); 3,0 (nhiéu s, 3H, CH,0SO,CH3); 3,05-2,5 (nhiéu m, 2H, Hs béo, H
tetrahydroisoquinolin); 2,45-2,3 (nhiéu s, 3H, CH;-pyrol); 1,05, 0,75 (d nhiéu, 3H,
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CHj;-tetraisoquinolin); 0,9 (nhiéu s, 9H, Si(CH;),(CH(CH3),); 0,1 (m, 6H,
Si(CH;3),(CH(CHj3),)
IR: v: >C=0: 1626 cm™, v: -SO,: 1349 va 1172 cm’"

Buéc B: 1-(2-Azidoetyl)-N-(4-{ [tert-butyl(dimetyl)silylJoxy} phenyl)-2-metyl-5-(6-
{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-
(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Bb sung 0,472g (7,26mmol) natri azit vao dung dich chira 2g (2,42mmol) hop
chét & budc A trong 20mL DMF khan. Mé hdn hop dugc khudy & 65°C trong 4 gid 30
phut. Hon hop phan tng duge rét vao dung dich nuéc NaHCOj; bdo hoa va sau dé
duoc chiét hai 1an béng etyl axetat. Pha hitu co dugc gom lai va dugc rira béng dung
dich nuéc LiCl bdo hoa, duoc séy kho trén MgSO, va duoc cd can dén khd. Sau khi
tinh ché trén silica gel st dung diclometan va amoni-trong-metanol 1am chét rira giai,

san phim mong mudn thu dugc & dang bot.

"H NMR: § (500 MHz; dmso-d6; 300K): 7,65-7,45 (nhiéu s, 1H, H pyrazol); 7,1-6,9
(nhiéu s, 1H, H pyrazol); 7,3-6,4 (nhidu m, 6H, Hs thom); 7,1-6,9 (nhidu s, 1H, Hs
thom); 6,8, 6,5 (2m, 2H, Hs thom); 6,1 (nhiéu s, 2H, OCH,0); 5,25- 4,65 (nhiéu S,
1H, H-pyrol (c6 mit cic dong phan cau hinh riéng); 4,9, 4,6,3,8 (nhidu m, 1H); 5.05-
3,7 (nhiéu m, 4H, Hs béo, H-THIQ + CH,CH,Nj3); 3,7 (nhiéu s, 3H, H CHj3-pyrazol);
3,5-3,25 (m, 2H, CH,CH,N3); 3,1-2,4 (nhiéu m, 3H, CHj-pyrol); 2,45-2,3 (nhiéu s,
3H, CHj-pyrol); 1,0-0,75 (d nhiéu, 3H, CH;-THIQ); 0,9 (nhidu s, 9H,
Si(CH3),(CH(CHs),); 0,1 (nhiéu s, 6H, Si(CHs),(CH(CH;),)

IR: v:-N=N=N: 2100 cm™, v: >C=0: 1630 cm’’, v: -Si-O-: 1035 cm’!

Buée C: 1-(2-Azidoetyl)-N-(4-hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3 -metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1 -metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

B sung timg giot 7,24mL dung dich 1M metanolic kali hydroxit (72,45mmol)
vao dung dich chira 1,12g hop chit thu duoc & budc B (14,49mmol) trong 5mL
metanol. Mé& hén hop dwoc khudy & nhiét do phong trong 3 gid. Hon hgp phan tng

sau d6 dwgc cb can dén khd, duoc dua vao diclometan, bi thuy phan biang dung dich
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nuéc NaHCO; bdo hoa va sau dé dugc chiét hai 14n bing diclometan. Pha hitu co sau
dé duoc gom lai, duge rira véi nuéde, duge séy kho trén MgSO, va duogc cb can dén
kho. San phdm mong muén thu dugc & dang bot va duge sit dung truc tiép trong budc

tiép theo.

'H NMR: & (500 MHz; dmso-d6; 300K): 9,60( (s, 1H, CH,CH,OH): 7,65-7,45 (nhidu
s, 1H, H pyrazol); 7,1-6,9 (nhiéu s, 1H, H pyrazol); 7,3-6,4 (nhiéu m, 6H, Hs thom);
7,1-6,9 (nhidu s, 1H, Hs thom); 6,8, 6,5 (2m, 2H, Hs thom); 6,15 (nhidu s, 2H,
OCH,0); 5,35- 4,8 (nhiéu s, 1H, H-pyrol (c6 mat cac ddng phan cAu hinh riéng); 4,9,
4,6, 3,8 (nhiéu m, 1H, H béo, H tetrahydroisoquinolin); 3,7 (nhidu s, 3H, H CHs-
pyrazol); 3,5-3,25 (m, 2H, CH,CH,N3); 3,1-2,4 (nhiéu m, 3H, CHs-pyrol); 2,45-2,3
(nhiéu s, 3H, H THIQ); 2,45-2,3 (nhiéu s, 3H, CHs-pyrol); 1,0-0,75 (d nhidu, 311,
CH;-THIQ)

IR: v:-OH: 3171 em™, vi-N=N=N: 2100 cm™, v: >C=0: 1617 cm’!

Buge D: 1-(2-Aminoetyl)-N-(4-hydroxyphenyl)-2-metyl-5-(6-{ [(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

B sung 0,154g Pd/C 10% vao dung dich chtra 1,27g hop chét thu duge & budc
trén (1,93mmol) trong 15mL etanol khan. Mé hdn hop dugc loai khi trong 0,5 gio.
Hon hop sau d6 duge khudy trong 12 it ¢ nhiét do phong duéi ap suét hydro (1,5 bar
=1,5x%x 10° Pa). Hdn hgp phan tmg sau d6 dugc loc va sau d6 dugc cb can dén kho.
Sau khi tinh ché bang sic ky trén silica gel (CH,Cl,/MeOH/NH; gradient), thu dugc
phén cin giéng nhu diu. Phan con lai dugc hoa tan trong 10mL etanol khan va sau do6
sau d6 dugc chuyén héa thanh dang mudi bang cach bd sung hai duong luong mol
dung dich HCI IN trong etanol. San phém sau do dugc séy kho trudce khi duoc hoa tan
trong mot lwong téi thiéu hdn hop nuéc va axetonitril. Sau bude 1am kho lanh & nhiét

d6 thap, san phim mong mudn thu dugc dudi dang chét ran.

Phén tich vi lwvgng nguyén t6: (%, theo ly thuyét : do dugc)
%C=64,62:63,84;%H=5,57:5,55,%N=12,56:12,36,%Cl-=5,3:5,56
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Ph khéi lugng do phén giai cao (ESI+):
Cong thirc thue nghiém: Cs¢H;6NOs
[M+H]" theo tinh toan: 633,2820
[M+H]" do duoc: 633,2808

Vi du 31: N-(4-Hydroxyphenyl)-5-(5-metoxy-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl- 1 H-pyrazol-
4-yl)-1H-pyrol-3-cacboxamit

Phan tich vi lwong nguyén td: (%, theo Iy thuyét : do dugc)
%C=71,29:70,17;%H=5,98:5,98;%N=11,88:11,49

Pho khéi lugng d6 phén gidi cao (ESI+):
Cong thirc thuc nghiém: C35H36N50,
[M~+H]" theo tinh toan: 590,2762
[M+H]" do duge: 590,2778

Vi du 32: Phenyl (4-{4-[(4-hydroxyphenyl)(metyl)carbamoyl]-1,5-dimetyl-1H-pyrol-
2-y1}-3-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} benzyl)cacbamat

Budc A: N-(4-Benzyloxyphenyl)-N,1,2-trimetyl-pyrol-3-cacboxamit
Quy trinh nay tvong tu nhu quy trinh dugce md ta trong bude A cia vi du 45.

Budc B: tert-Butyl [4-(4-{[4-(benzyloxy)phenyl](metyl)carbamoyl}-1,5-dimetyl-1H-
pyrol-2-y1)-3-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2( 1 H)-yl]cacbonyl} benzyl]-

cacbamat

Hop chét cua quy trinh didu ché II (1,5g; 2,96mmol) va hop chit & budc A
(1,16g; 3,44mmol) dugc hoa tan trong dimetylaxetamit (25mL) va sau d6 nito dugc
thdi qua dung dich trong 5 phat. Kali axetat (0,586g; 5,92mmol) va
bis(triphenylphosphin)paladi(IT) diclorua (0,2g; 0,295mmol) duwrgc bd sung vao hdn
hop ma sau d6 dugc gia nhiét dén 100°C va, sau khi khuéy trong 20 phut, nudc
(10uL) dwoc thém vao. Tiép tuc khudy & 100°C duéi dong khi nito trong 2 gi¢ nita.

Hon hop phan tmg dwgc 1am ngudi dén nhiét do phong va sau d6 dugc lam bay hoi
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dén thé tich 15mL. Hén hop thu dugce dugc loc trén cot Xelit ngén va sau d6 duoc tinh
ché bang HPLC didu ché st dung nuéc-TFA va axetonitril lam chit rira giai. Do pH
clia cac phan tuong tmg duoc diéu chinh dén 7 bang NaHCOs, va sau d6 axetonitril
dugc 1am bay hoi duéi 4p suét giam. Phan con lai chtra nude duge chiét bang DCM.
Pha hitu co duogc rira véi nude mudi, duoc séy kho trén Na,SO, va duge lam bay hoi

dén kho dé thu dugc hop chit néu & dé muc nay.

Phd khdi lugng do phan giai cao (ESI+):
Cong thue thue nghiém: C4oH, N5sO,
[M+H]" theo tinh toan: 713,3705
[M+H]" do duoc: 713,3709

Budc C: 5-[4-(Aminometyl)-2-{[(3R)-3-metyl-3 ;4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl]-N-[4-(benzyloxy)phenyl]-N,1,2-trimetyl-1H-pyrol-3-cacboxamit

hydroclorua

Hop chit ¢ budc trén (1,18g, 1,66mmol) dugc hoa tan/tao huyén phu trong
dung dich HCI 4M trong dioxan (20mL). Hon hgp khong ddng nhét dugc khudy trong
30 phit ¢ nhiét d6 phong va sau d6 dwoc lam bay hoi dén kho dé thu dugc 1,19¢ hop
chat néu & d& muc nay, dugc st dung trong budc tiép theo ma khong can phai tinh

7
A

che.

Buge D: Phenyl (4-{4-[(4-hydroxyphenyl)(metyl)carbamoyl]-1,5 -dimetyl-1H-pyrol-2-
y1}-3-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} benzyl)cacbamat

Hop chét néu & dé muc nay thu duoc bat dau tir hop chat & budc trén theo quy

trinh nhu & bude D cia vi du 45.

Phan tich vi lugng nguyén té: (%, do duoc (theo ly thuyét))
%C=72,83(72,88);%H=6,01(5,96);%N=8,02(8,72)

Phd khéi lugng d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: C3oH;35N,O5
[M+H]" theo tinh toan: 643,2922
[M+H]" do dugc: 643,2916
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Vi du 33: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl} phenyl)-N-(4-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-

cacboxamit hydroclorua

Phén tich vi luong nguyén t6: (%, do dugc (theo Iy thuyét))
%C=65,75(65,84);%H=5,38(5,39);%N=7,62(7,68);%CI1=9,77(9,72);%Cl-=4,84(4,86)

Vi du 34: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
ylJeacbonyl}phenyl)-N-(3-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-

cacboxamit hydroclorua

Phan tich vi lugng nguyén tb: (%, do dugc (theo 1y thuyét))
%C=65,61(65,84);%H=5,09(5,39);%N=7,76(7,68);%Cl-=4,83(4,86)

Vi du 35: N-(4-Hydroxyphenyl)-N, 1,2-trimetyl-5-(2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-ylJcacbonyl}-4-{[(phenoxyaxetyl)amino]metyl} phenyl)-
1H-pyrol-3-cacboxamit

Hop chét néu & d& muc ndy thu dugc theo quy trinh giéng nhu & vi du 32 st

dung 2-phenoxyaxetyl clorua lam tic nhan axyl hoa trong buéc D.

Phén tich vi lwrong nguyén td: (%, do dugc (theo ly thuyét))
%C=72,53(73,15);%H=5,76(6,14);%N=8,31(8,53)

Phé khéi luong d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: C40HyoN,4O5
[M+H]" theo tinh toan: 657,3079
[M+H]" do duge: 657,3061

Vi du 36: 5-(4-{[(Etylcarbamoyl)amino]metyl}-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-N,1,2-trimetyl-
IH-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu dugc theo quy trinh gidéng nhu & vi du 32 sir

dung etyl isoxyanat lam tac nhén axyl hoa trong budc D.
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Phan tich vi lugng nguyén t6: (%, do dugc (theo ly thuyét))
%C=70,88(70,8);%H=6,02(6,62);%N=11,17(11,8)

Phé khéi luong d6 phéan giai cao (ESI+):
Cong thirc thuc nghiém: C35H39N504
[M+H]" theo tinh toan: 594,3100
[M+H]" do dugc: 594,3083

Vi du 37: 5-(4-{[(Benzylcarbamoyl)amino|metyl}-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-N, 1,2-trimetyl-
1H-pyrol-3-cacboxamit

Hop chét néu & d& myc nay thu dugc theo quy trinh gidng nhu & vi du 32 sit

dung benzyl isoxyanat lam tdc nhan axyl hoa trong budc D.

Phén tich vi lugng nguyén t6: (%, do duoc (theo ly thuyét))
%C=73,21(73,26);%H=5,98(6,3);%N=10,23(10,68)

Phé khéi lugng d6 phén giai cao (ESI+):
Cong thire thuc nghiém: C4oHyN50,
[M+H]" theo tinh toan: 656,3239
[M+H]" do duogc: 656,3256

Vi du 38 5-(5-Clo-2-{[(3S)-3-(hydroxymetyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-phenyl-1H-pyrol-3-

cacboxamit

Phan tich vi lwgng nguyén t6: (%, do dugc (theo Iy thuyét))
%C=70,97(71,34);%H=5,2(5,32);%N=6,96(6,93)
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Vi du 39: N-(4-Hydroxyphenyl)-1.2-dimetyl-5-(6-{[(3R)-3-metyl-3.4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1 ,3-benzodioxol-5-yl)-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Phan tich vi lugng nguyén t6: (%, do dugc (theo 1y thuyér))
%C=69,81(69,64);%H=5,6(5,51);%N=11,55(11,6)

Phé khéi Iwong d6 phan giai cao (ESI+):
Cong thire thue nghiém: C35H;34N505
[M+H]" theo tinh to4n: 604,2554
[M+H]" do duoc: 604,2565

Vi du 40: Phenyl (3-{4-[(4-hydroxyphenyl)(metyl)carbamoyl]-1,5-dimetyl- 1 H-pyrol-
2-yl}-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} benzyl)cacbamat

Budc A: N-(4-Benzyloxyphenyl)-N, 1,2-trimetyl-pyrol-3-cacboxamit
Quy trinh nay twong tw nhur quy trinh duge mo ta trong bude A cia vi du 45.

Budce B: 5-[5-(Aminometyl)-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl]-N-[4-(benzyloxy)phenyl]-N,1,2-trimetyl- 1H-pyrol-3-cacboxamit

hydroclorua

Hop chét ¢ quy trinh diéu ché 111 (1,84g; 3.99mmol) va hop chit & bude A
(1,60g; 4,48mmol) duoc hoa tan trong dimetylaxetamit (20mL) va sau dé nito duogc
thdi qua dung dich trong 5 phat. Kali axetat (0,78g; 7,48mmol) va
bis(triphenylphosphine)paladi(Il) diclorua (0,28g; 0,4mmol) dugc bd sung vao hdn
hop ma sau d6 hon hop duge gia nhiét dén 105°C va, sau khi khudy trong 10 phut,
nu6e (11 pL) duge thém vao. Tiép tuc khudy & 105°C duéi dong khi nito trong 6 gid
nita. Hén hop phan tng dugc 1am ngudi dén nhiét do phong, hon hop tao thanh duoc
loc trén cot Xelit ngin va sau do dugc tinh ché bang HPLC diéu ché st dung nudc-
TFA va axetonitril lam chat rira giai. Do pH ctia cac phin tuong tmg duge diéu chinh
dén 7 bang NaHCO; va sau d6 axetonitril dugc 1am bay hoi duéi ap suit giam. Chét
két toa rén duoc loai ra béng cach loc va sau d6 dugc lam kho (5 mbar, 45°C, 16 gio)

dé tao ra tert-butyl [3-(4-{[4-(benzyloxy)phenyl](metyl)carbamoyl}-1,5-dimetyl-1H-
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pyrol-2-y1)-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl}benzyl]cacbamat, hgp chit nay dugc hoa tan/tao huyén phu trong dung
dich HCI 4M trong dioxan (35mL). Hon hop khong ddng nhit duoc khudy trong 30
phut ¢ nhiét d6 phong va sau d6 dugc lam bay hoi dén kho dé thu dugc hgp chat néu &
dé myc nay, hop chét nay dugc st dung trong budc tiép theo ma khong can tinh ché.
Pho khéi lugng d6 phén giai cao (ESI+):

Cong thirc thuce nghiém: C3gHyoN,O4

[M+H]" theo tinh toan: 613,3180

[M+H]" do dugc: 613,3194

IR: v: N-H+: 2854 cm'l; >C=0: 1621 cm'l; C-O-C: 1234, 1120, 1011 cm’

Buoc C: Phenyl (3-{4-[(4-hydroxyphenyl)(metyl)carbamoyl]-1,5-dimetyl-1 H-pyrol-2-
y1}-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} benzyl)cacbamat

Hop chit néu & d& muc ndy thu dugc tir hop chéit & bude trén theo nhu quy

trinh & bude D cua vi du 45.

Phén tich vi lugng nguyén t6: (%, do duoc (theo ly thuyét))
%C=73,2(72,88);%H=5,83(5,96);%N=8,13(8,72)

Phé khéi lwgng d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: Cs;9H35N,O5
[M+H]" theo tinh toan: 643,2922
[M+H]" do dugc: 643,2902

Vi du 41: N—(3-Flophenyl)-N—(4-hydr0xyphenyl)-1,2-dimety1-5-(6—{[(3R)-3-metyl-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-

cacboxamit

Phén tich vi lugng nguyén t6: (%, do duoc (theo 1y thuyét))
%C=71,44(71,95);%H=4,95(5,22);%N=6,8(6,8)
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Phé khéi lugng do phan giai cao (ESI+):
Cong thire thue nghiém: C;37H;33FN;05
[M+H]" theo tinh toan: 618,2399
[M+H]" do duoc: 618,2392

Vi du 42: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(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)-1H-pyrol-3-cacboxamit

Phan tich vi lugng nguyén t6: (%, do dugc (theo ly thuyét))

%C=11,32(71,65);%H=5,17(5,4);%N=10,67(10,71)
Pho khoi lugng d6 phan giai cao (ESI+):

Cong thirc thuc nghiém: C39H3¢N505
[M+H]" theo tinh toan: 654,2711
[M+H]" do duoc: 654,2710

Vi du 43: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-phenyl-1H-pyrol-3-

cacboxamit

Phén tich vi lugng nguyén té: (%, do dugc (theo ly thuyét))
%C=73,9(74,11);%H=5,16(5,55);%N=6,81(7,01)

Phé khéi lwong d6 phén giai cao (ESI+):
Cong thirc thuc nghiém: C3;H34N;05
[M+H]" theo tinh toan: 600,2493
[M+H]" do dwoc: 600,2495

Vi du 44: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-
y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } -
1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lwong nguyén td: (%, do duoc (theo Iy thuyét))
%C=66,41(66,62);%H=5,08(5,59);%N=10,85(10,84);%Cl-=4,68(4,57)
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Phé khéi lugng d6 phan gii cao (ESI+):
Cong thirc thuc nghiém: Cy3H,»N¢Og
[M+H]" theo tinh toan: 739,3239
[M+H]" do dugc: 739,3246

Vi dy 45: Phenyl [2-(3-{4-[(4-hydroxyphenyl)(metyl)carbamoyl]-1,5-dimetyl-1H-
pyrol-2-y1}-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl }-
phenyl)etyl]cacbamat

Budc A: N-(4-Benzyloxyphenyl)-N, 1,2-trimetyl-pyrol-3-cacboxamit

Bb sung 1-clo-N,N,2-trimetyl-prop-1-en-1-amin (2,37mL; 17,9mmol) vao
huyén phi chira axit 1,2-dimetylpyrol-3-cacboxylic (2,085g; 15mmol) trong 1,2-
dicloetan (40mL), va dung dich tao thanh dugc khudy trong 1 gid. Bb sung vao dung
dich tao thanh, ting giot, dung dich nuéc da lanh chira 4-benzyloxy-N-metyl-anilin
(3,73g; 15mmol) va N-etyl-N-isopropyl-propan-2-amin (7,75mL; 45mmol) trong 1,2-
dicloetan (40mL). Hon hop phan vmg dugc khudy & nhiét do phong trong 1 gio; sau
d6 hdén hop dugc pha lodng bing diclometan (250mL) va dugc rira voi nude
(2x30mL), dugc say kho trén Na,SO, va duoc 1am bay hoi. San phdm thé duoc
nghién min véi dietyl ete va chét ran tao thanh dugc loc dé thu dugc hop chét néu & dé

muc nay.
IR: v: >C=0: 1616 cm™"; amit: 1508 cm™'; C-O-C: 1230, 1172, 1009 cm’"

Buge B: tert-Butyl {2-[3-(4-{[4-(benzyloxy)phenyl](metyl)carbamoyl}-1,5-dimetyl-
1H-pyrol-2-yl)-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl]etyl}cacbamat

Hop chit ciia quy trinh didu ché I (0,869g; 1,67mmol) va hop chit & Bude A
(0,558g; 1,67mmol) dugc hoa tan trong dimetylaxetamit (8mL) va sau do6 nito duoc
thdi qua dung dich 5 phat. Kali axetat (0,33g; 3,34mmol) va
bis(triphenylphosphine)paladi(Il) diclorua (0,117g; 0,167mmol) duge bd sung vio
hon hop, hén hop sau d6 duge gia nhiét dén 140°C va, sau khi khudy trong 10 phut,
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nude (80pL) duge thém vao. Tiép tuc khudy & 140°C duéi khong khi nito trong 16
gid nita. Hon hop phan tng dugc lam ngudi dén nhiét do phong va sau do dugc lam
bay hoi. Phin con lai dugc phén chia gitta diclometan (100mL) va nuée (20mL). Pha
hitu co dugce rira véi nude (20mL), duge séy kho trén Na,SO, va dugc lam bay hoi.
Phén con lai duge tinh ché bang HPLC diéu ché sir dung nu6c-TFA va axetonitril [am
chét rira giai. Do pH cia cac phan trong tng dugc diéu chinh dén 12 su dung dung
dich nuéc NaOH va sau d6 axetonitril dugce 1am bay hoi dudi 4p sudt giam. Phan con
lai chira nuéc duge chiét bang diclometan (2 x 100mL). Pha hitu co dugc sdy khé trén

Na,SO,4 va dugc lam bay hoi dén kho dé thu duoc hop chat néu & dé muc nay.

Phé khdi lwong d6 phan giai cao (ESI+):

Cong thire thue nghiém: CysHsoN4Os

[M+H]" theo tinh toan: 727,3861

[M+H]" do dugc: 727,3852

IR: v: >C=0: 1705, 1618 cm’'; amit: 1509 cm™'; C-O-C: 1242, 1166, 1012 cm™

Bugce C: 5-[5-(2-Aminoetyl)-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl]-N-[4-(benzyloxy)phenyl]-N, 1,2-trimetyl-1H-pyrol-3-cacboxamit

hydroclorua

Hop chét & bude B (0,35g; 0,48mmol) dugc hoa tan/tao huyén phu trong dung
dich HCI 4M trong dioxan (3mL). Hdn hop khéng ddng nhét dugce khudy trong 30
phut ¢ nhiét d6 phong va sau d6 dugc 1am bay hoi dén kho dé thu duoc hop chét néu &
dé muc nay, hop chit nay duoc st dung trong budc tiép theo ma khong can phai tinh
ché nira.
Phé khéi lwgng do phén giai cao (ESI+):
Cong thure thuc nghiém: C40Hy,N,O5
[M+H]" theo tinh toan: 627,3337
[M+H]" do duogc: 627,3309
IR: v: C-H: 2931 cm™; >C=0: 1608 cm'; amit: 1508 cm™'; C-0-C: 1233, 1012 cm™
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Budce D: Phenyl 2-(3-{4-[(4-hydroxyphenyl)(metyl)carbamoyl]-1,5-dimetyl-1H-pyrol-
2-y1}-4-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)etyl]-

cacbamat

Hop chéit & buée C (0,10g; 0,15mmol) dugc hoa tan trong diclometan. Phenyl
cloformat (0,027g; 0,17mmol) va diisopropyletylamin (0,097g, 0,75mmol) dugc bd
sung vao d6. Hon hop phan tmg duoc khudy & nhiét do phong trong 30 phut. Sau khi
pha loing bing diclometan (100mL), pha hitu co dugc rira véi nude (20mL), duoc
lam bay hoi va dugc ¢d can. Phin con lai sau do duoc hoa tan trong etanol va chit xuc
tac Pd/C dugc thém vao (10mg). Hon hop phan ung duoc hydro hoa & ap suat khi
quyén & nhiét d6 phong. Khi phan tng hoan thanh, chit xvc tac dugc loai ra bang cach
loc, ph?\n dich loc duogc ¢6 can va san phém thd duoc tinh ché béng sic ky trén silica
gel sir dung diclometan va metanol 1am chét rira giai, dé thu duoc san pham néu & dé

muc nay.

Phan tich vi luong nguyén t6: (%, do dugc (theo Iy thuyét))
%C=72,36(73,15);%H=6,15(6,14);%N=8,14(8,53)

Phd khdi lwong d6 phén giai cao (ESI+):
Cong thirc thuc nghiém: CyoHyoN4Os5
[M+H]" theo tinh toan: 657,3077
[M+H]" do duoc: 657,3062

Vi du 46: N-(4-Hydroxyphenyl)-N,1,2-trimetyl-5-(2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-5-{2-[(phenoxyaxetyl)amino]etyl} phenyl)-
1H-pyrol-3-cacboxamit

Hop chit néu & dé muc nay thu duoc theo quy trinh giéng nhu & vi du 45 si

dung 2-phenoxyaxetyl clorua 1am tic nhan axyl héa trong buéc D.

Phan tich vi lwong nguyén td: (%, do dugc (theo Iy thuyét))
%C=72,74(73,41);%H=6,38(6,31);%N=7,65(8,35)
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Phd khéi lwong do phén giai cao (ESI+):
Cong thirc thyc nghiém: C41Hy,N4Os5
[M+H]" theo tinh toan: 671,3235
[M+H]" do duoc: 671,3226

Vi du 47: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(6-
{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-

benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lwgng nguyén td: (%, do duge (theo ly thuyét))
%C=64,25(64,59);%H=5,4(5,7);%N=11,41(11,59);%Cl1-=4,93(4,89)

Vi du 48: N-(4-Hydroxyphenyl)-N-(2-metoxypyrimidin-5-yl)-1,2-dimetyl-5-(6-
{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-
1H-pyrol-3-cacboxamit

Phén tich vi lwgng nguyén té: (%, do duoc (theo Iy thuyét))
%C=68,07(68,45);%H=5(5,27);%N=10,74(11,09)

Vi du 49: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-
b]pyridin-5-yl1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit dihyroclorua

Budc A: N-(4-{[tert-Butyl(dimetyl)silylJoxy} phenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-

cacboxamit

Hop chit néu ¢ d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 si
dung axit cia quy trinh didu ché 11 va (3S)-3-(4-morpholinylmetyl)-1,2,3,4-
tetrahydroisoquinolin (xem quy trinh diéu ché 3') trong budc A, va hop chat ciia quy

trinh diéu ché 11" trong budc C.
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Budc B: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-
b]pyridin-5-yI)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit dihydroclorua

Bé sung 85mg natri xyanoborohydrit (5 dwong Iugng) vao dung dich chua
0,21g (0,2mmol) hop chit & budc A trong 3mL axit axetic. Hon hop phan ung duoc
khudy trong 3 gio & nhiét do phong va sau d6 qua dém & 50°C. Sau dé bd sung 2,6
duong luong natri xyanoborohydrit va hdn hop phan ting duoc gia nhiét & 50°C trong
3 gid. Thao tac nay dugc lap lai lan the hai (bé sung 2,6 duong lugng natri
xyanoborohydrit va sau d6 gia nhiét ¢ 50°C trong 3 gi®). Sau khi lam bay hoi dong
thoi axit axetic véi su ¢6 mat cuia toluen, phén con lai dugc dua vao 3mL metanol. Do
pH cua dung dich dugc diéu chinh dén 12 st dung dung dich metanolic kali hydroxit
1M. Sau khi khudy qua dém & nhiét do phong, hdn hop phan ting duge rét vao dung
dich nuéc natri bicacbonat bdo hoa va duge chiét bang diclometan. Pha hitu co thu
duge dugc rira voi nude mudi, dugce séy kho trén Na,SO,, duoc loc va duge co can
dudi ap sudt giam. San phidm thu duoc duoc tinh ché bang sic ky trén silica gel
(diclometan/etanol/amoni  94/6/0,6) va sau d6 trén c¢dt Lichroprep RP18
(nudc/axetonitril/axit trifloaxetic). Sau khi 1am bay hoi axetonitril, san phdm duoc
trung hoa bang natri bicacbonat. San pham sau d6 dugc chiét biang etyl axetat. Pha
hitu co duogc séy kho trén Na,SOy, duge loc va dugce ¢6 can dudi ap suét giam. Phin
con lai thu dugc dugce hoa tan trong axetonitril va duogc chuyén hoa thanh dang mudi
bing dung dich nugc HCI 1M. Sau khi lam kho lanh, san phdm néu & dé muc nay thu
duge dudi dang chét rén.

Phd khéi lugng do phan giai cao (ESIH):
Cong thirc thuc nghiém: Cy3Hy4N¢Oy
[M+H]" theo tinh toan: 741,3395
[M+H]" do duogc: 741,3400
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Vi du 50: N-(4-Hydroxyphenyl)-N-(2-metoxypyrimidin-5-yl)-1,2-dimetyl-5-(6-
{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phé khéi lugng do phan giai cao (ESI+):
Cong thure thyc nghiém: C40HyoNgO-
[M+H]" theo tinh to4n: 717,3031
[M+H]+ do duogc: 717,3031

Vi du 51: 5-(5-{[(Benzylcarbamoyl)amino]metyl}-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-N,1,2-trimetyl-
1H-pyrol-3-cacboxamit

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 40 st

dung benzyl isoxyanat [am tac nhan axyl héa trong bude C.

Phén tich vi lugng nguyén td: (%, do dugc (theo Iy thuyét))
%C=73,39(73,26);%H=6,16(6,3);%N=10,08(10,68)

Phé khéi lwgng d6 phan gii cao (ESI+):
Cong thirc thuc nghi€ém: C40H4Ns5Oy
[M+H]" theo tinh toan: 656,3239
[M+H]" do duoc: 656,3226

Vi du 52: 5-(5-{[(Etylcarbamoyl)amino]metyl}-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-N,1,2-trimetyl-
1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu duoc theo quy trinh giéng nhu & vi du 40 sir

dung etyl isoxyanat lam tac nhén axyl héa trong buédc C.

Phan tich vi lugng nguyén tb: (%, do dugc (theo ly thuyét))
%C=71,4(70,8);%H=6,41(6,62);%N=11,24(11,8)
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Pho khéi lugng d6 phén giai cao (ESI+):
Cong thirc thue nghiém: C35H3oNsO,4
[M+H]" theo tinh toan: 594,3082
[M+H]" do dugc: 594,3069

Vi du 53: 'N-(4-Hydroxyphenyl)-N,1,2-trimetyl-5-(2-{[(3R)-3-metyl-3.4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-5-{ [(phenoxyaxetyl)amino]metyl} phenyl)-
1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 40 st

dung 2-phenoxyaxetyl clorua lam tic nhén axyl héa trong buéc C.

Phan tich vi lugng nguyén t4: (%, do duoc (theo ly thuyét))
%C=72,32(73,15);%H=6,21(6,14);%N=7,84(8,53)

Phé khéi lugng do phén giai cao (ESI+):
Cong thirc thue nghiém: C4oH;oN,O5
[M+H]" theo tinh toan: 657,3079
[M+H]" do duogc: 657,3105

Vi du 54: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-5-{ [(phenoxyaxetyl)amino]metyl} phenyl)-N-
(I-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Phén tich vi lugng nguyén td: (%, do duoc (theo Iy thuyét))
%C=73,87(73,04);%H=5,47(5,74);%N=10,26(10,87)

Vi du 55: 5-(5-[2-({[2-(4-Flophenyl)etyl]sulphonyl}amino)etyl]-2-{[(3R)-3-metyl-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-N, 1,2-
trimetyl-1H-pyrol-3-cacboxamit

Hop chit néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 45 sir
dung 2-(4-flophenyl)etansulphonyl clorua lam tac nhan axyl hoa trong buéc D.
Phan tich vi lugng nguyén t6: (%, do dugc (theo ly thuyét))
%C=67,42(68,12);%H=5,76(6);%N=7,27(7,75);5=3,68(4,44)
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Phé khéi lwgng do phan giai cao (ESI+):
Cong thire thue nghiém: Cy4;H43FN4O5S
[M+H]" theo tinh toan: 723,3018
[M+H]" do dugc: 723,3011

Vi du 56: 5-(5-{2-[(Benzylcarbamoyl)amino]etyl}-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-N, 1,2-trimetyl-

1H-pyrol-3-cacboxamit

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 45 st

dung benzyl isoxyanat 1am tic nhin axyl héa trong budc D.

Phan tich vi lwong nguyén t8: (%, do dugc (theo 1y thuyét))
%C=71,14(73,52);%H=6,47(6,47);%N=9,42(10,46)

Phé khéi lugng d6 phan giai cao (ESI+):
Cong thire thuc nghiém: C4Hy3N50,
[M+H]" theo tinh toan: 670,3395
[M+H]" do duoc: 670,3390

Vi du 57: N-(4-Hydroxyphenyl)-N,1,2-trimetyl-5-(2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-5-{2-[(phenylaxetyl)amino]etyl} phenyl)-1 H-

pyrol-3-cacboxamit

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 45 sir

dung phenylaxetyl clorua lam tac nhin axyl hoa trong buéc D.

Phén tich vi lugng nguyén t6: (%, do duoc (theo Iy thuyét))
%C=75,46(75,21);%H=6,11(6,46);%N=8,31(8,56)

Pho khéi lwong d6 phan giai cao (ESI+):
Cong thuc thuc nghiém: C4HyoN,Oy
[M+H]" theo tinh toan: 655,3286
[M+H]" do dugc: 655,3285
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Vi du 58: N-(4-Hydroxyphenyl)-N,1,2-trimetyl-5-(2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-5-{2-[(phenylcarbamoyl)amino]Etyl } phenyl)-
1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu duge theo quy trinh gidng nhu & vi du 45 st

dung phenyl isoxyanat lam t4c nhan axyl héa trong budc D.

Phén tich vi lugng nguyén t6: (%, do duoc (theo 1y thuyét))
%C=71,25(73,26);%H=6,12(6,3);%N=9,61(10,68)

Phé khéi lugng d6 phén giai cao (ESI+):
Cong thirc thuc nghiém: C4oH4 Ns5O4
[M+H]" theo tinh toan: 656,3239
[M+H]" do duoc: 656,3226

Vi du 59: 5-(4-[({[2-(4-Flophenyl)etyl]sulphonyl}amino)metyl]-2-{[(3R)-3-metyl-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-N, 1,2-
trimetyl-1H-pyrol-3-cacboxamit

Hop chit néu & d& muc nay thu duge theo quy trinh gibng nhu & vi du 32 su

dung 2-(4-flophenyl)etansulphonyl clorua l1am tac nhan sulphonyl héa trong budc D.

Phén tich vi lwong nguyén té: (%, do duoc (theo 1y thuyét))
%H=5,19(5,83);%N=7,28(7,9);S=4,45(4,52);%C=66,17(67,78)

Phé khéi lugng dd phan giai cao (ESI+):
Cong thure thuc nghiém: CygHy FN,O5S
[M+H]" theo tinh todn: 709,2866
[M-+H]" do duoc: 709,2866
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Vi du 60: 5-(5-Clo-2-{[(3S)-3-{[2-(dimetylamino)etoxy]metyl}-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxy phenyl)-1,2-dimetyl-N-
phenyl-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh & vi du 29 dugc st dung, mot mat bang cach thay thé 4-(2-
brometyl)morpholin  hydrobromua dugc st dung trong buéc B bang 2-
cloetyldimetylamin hydroclorua va mat khic bd sung mot luong xuic tac

tetrabutylammonium iodua.

Phd khdi lugng d6 phan giai cao (ESIH):
Cong thire thuc nghiém: Cy4oHy4;CIN,O4
[M+H]" theo tinh to4n: 677,2890
[M+H]" do duoc: 677,2887

Vi du 61: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(pyridin-4-yl)- 1 H-

pyrol-3-cacboxamit hydroclorua

Phd khdi lwong d6 phan giai cao (ESI+):
Cong thire thuc nghiém: C;¢H3,N,4O5
[M+H]" theo tinh toan: 601,2445
[M+H]" do dugc: 601,2424

Vi du  62:  5-(5-Flo-4-metoxy-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-( 1-metyl-1H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit

Phan tich vi lugng nguyén t6: (%, do dugc (theo ly thuyét))
%C=68,99(69,18);%H=5,89(5,64);%N=11,35(11,52)

Phé khdi lwong d6 phan giai cao (ESI+):

Céng thirc thlIC nghlém C35H34FN504

[M+H]" theo tinh toan: 608,2668

[M+H]" do duoc: 608,2640
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Vi du 63: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]-
pyridin-5-yl)-1H-pyrol-3-cacboxamit

Phén tich vi lwong nguyén td: (%, do dugc (theo Iy thuyét))
%C=70,48(70,85);%H=5,67(5,32);%N=11,2(10,87)

Phé khéi Iwong d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: C33H;34,CIN5O5
[M+H]" theo tinh toan: 666,2242
[M+H]" do dugc: 666,2235

Vi du 64: N,I,2-Trimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-
5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phé khéi luong do phan giai cao (ESI+):
Cong thirc thuc nghiém: C3gH49NgO5
[M~+H]" theo tinh toan: 661,3133
[M+H]" do duge: 661,3125

Vi du 65: 1,2-Dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-
5-yl)-N-phenyl-1H-pyrol-3-cacboxamit hydroclorua

Phé khéi lugng d6 phan giai cao (ESI+):

Cong thirc thuc nghiém: C43H4,NgO5

[M+H]" theo tinh toan: 723,3289

[M+H]" do dugc: 723,3287

Vi du 66: 4-Metylphenyl (4-{4-[(4-hydroxyphenyl)(metyl)carbamoyl]-1,5-dimetyl-
1H-pyrol-2-yl}-3-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-

cacbonyl}benzyl)cacbamat

Hop chit néu & d& muc nay thu duogc theo quy trinh gidng nhu & vi du 32 sir

dung 4-metylphenyl cloformat lam tac nhan axyl hoa trong Budc D.
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Phé khéi lwgng d6 phan giai cao (ESI+):
Cong thic thuc nghiém: C4)HyoN,O5
[M+H]" theo tinh toan: 657,3079
[M+H]" do duoc: 657,3076

Vi du 67: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-

1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lugng nguyén td: (%, do duge (theo ly thuyét))
%C=65,69(65,28);%H=5,38(5,77);%N=11,18(12,02);%C1-=5,61(5,07)

Vi du  68: 5-(5-Flo-4-hydroxy-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-
ylleacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1 H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit

Dung dich tribromboran IN (1,3 duong lugng) trong diclometan dugc rot
nhanh, & nhiét d6 phong, vao dung dich chita hop chit & vi du 62 trong diclometan.
Thao tac nay dugc lip lai hai 1dn dé hoan thanh phan tng trong 5 gid. Hon hop phan
ing dugc rét vao etanol khan & 5°C. Sau khi khudy trong 10 phut, dung dich nudc
NaHCOj3 béo hoa dugce thém vao. Hon hop dugc chiét biang diclometan, dugc sdy kho
trén Na,SO, va duoc cd can dén kho. San phém thd thu dugc dugc tinh ché béng
HPLC diéu ché sir dung nu6e, TFA va axetonitril lam chét ria gidi. PO pH cua cac
phin twong tmg duoc didu chinh dén 12 bang dung dich nugc NaHCOs; bao hoa, va
sau d6 axetonitril dugc lam bay hoi du6i 4p sudt giam. Phan con lai chira nuéce dugc
chiét bang diclometan. Pha hitu co dugc siy kho trén Na,SO, va duge lam bay hoi
dén kho dé thu dugc hop chit néu & dé muc nay.

Phb khéi luong d6 phén giai cao (ESI+):
Cong thtrc thuc nghiém: C;,H3,FN50O,
[M+H]" theo tinh toén: 594,2511
[M+H]" do dwoc: 594,2517
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Vi du 69: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-[(4-metylpiperazin-1-
yDmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phé khéi Iugng dd phan giai cao (ESI+):
Cong thirc thuc nghiém: Cy4HysN-O5
[M~+H]" theo tinh toan: 752,3555
[M+H]" do duge: 752,3552

Vi du 70: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-[(4-metylpiperazin-1-
yDmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-
(pyridin-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phé khéi lugng d6 phan giai cao (ESI+):
Cong thirc thuce nghi€m: C4Hy4,NgOs
[M+H]" theo tinh todn: 699,3289
[M+H]" do duoc: 699,3293

Vi du 71: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phd khéi hwgng d6 phan giai cao (ESIH):
Cong thure thue nghiém: C4Hy CINGO,
[M-+H]" theo tinh toan: 723,3289
[M+H]" do duoc: 723,3287

Vi du 72: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1H-benzimidazol-
5-yl)-1H-pyrol-3-cacboxamit

Phan tich vi lugng nguyén td: (%, do duoc (theo Iy thuyét))
%C=68,90(69,17);%H=5,32(5,67);%N=11,40(11,52)
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Vi du 73: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(pyridin-4-yl1)-
1H-pyrol-3-cacboxamit dihydroclorua

Phd khéi lugng do phén giai cao (ESI+):
Cong thirc thuc nghiém: C40H39N504
[M+H]" theo tinh toan: 686,2973
[M+H]" do dugc: 686,2971

Vi du 74: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyridin-4-yl)-1H-pyrol-3-

cacboxamit hydroclorua

Phd khéi lugng d6 phan giai cao (ESI+):
Cong thire thuc nghiém: C39H33CIN;5O,
[M+H]" theo tinh toan: 676,2685
[M+H]" do duoc: 676,2684

Vi du 75: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(6- {[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-
5-y)-2-(triflometyl)-1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lugng nguyén t6: (%, theo 1y thuyét : do dugc)
%C=60,12:59,77;%H=4,92:4,76,%N=10,79:10,39%Cl-=4,55:5,17

Phd khéi lugng do phén giai cao (ESI+):
Cong thirc thuc nghi€ém: C39 H3; F3 Ng O
[M+H]" theo tinh toan: 743,2799

[M+H]" do duoc: 742,2802

Vi du 76: 2-(Diflometyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-

5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 77: N-(4-Hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-
yD-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
1,3-benzodioxol-5-y1)-1H-pyrol-3-cacboxamit

Vi du 78: 2-(2,2-Difloetyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-
y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
1,3-benzodioxol-5-y1)-1H-pyrol-3-cacboxamit

Vi du 79: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-y1)-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-
5-y1)-2-(2,2,2-trifloetyl)-1H-pyrol-3-cacboxamit

Vi du 80: N-(4-Hydroxyphenyl)-2-(2-metoxyetyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-
y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl }-
1,3-benzodioxol-5-y1)-1H-pyrol-3-cacboxamit

Vi du 81: N-(4-Hydroxyphenyl)-1-metyl-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-1H-pyrazol-4-yl)-2-[2-
(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh ndy dugc thyc hién theo quy trinh tong quéat & vi du 1 sir dung hop
chat ctia quy trinh diéu ché 22 trong budc A. San pham thu duge cubi cung duge hoa
tan trong axetonitril va dwgc chuyén hoa thanh dang mudi st dung dung dich nudc
HCI 0,1M. Sau buédc lam kho lanh, hop chét mong mubn thu dugc duéi dang chét ran.
Phd khéi lwong d6 phan giai cao (ESI+):

Cong thirc thue nghi€ém: Cyy Hyp Ny Og
[M+H]" theo tinh toan: 703,3239
[M+H]" do dugc: 703,3236

Vi du 82: N-(4-Hydroxyphenyl)-1-metyl-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-

2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(1-metyl-1H-pyrazol-4-yl)-2-
(morpholin-4-ylmetyl)-1H-pyrol-3-cacboxamit
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Quy trinh ndy dugc thuc hién theo quy trinh tong quat & vi du 1 sir dung hop
chit ctia quy trinh diéu ché 23 trong budc A.
Phé khéi lugng d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: Cs9 Hyg Ng Oy
[M+H]" theo tinh toan: 689,3082
[M+H]" do dugc: 689,3085

Vi du 83: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yI)-5-
(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-2-(triflometyl)- 1H-pyrol-3-cacboxamit

Vi du 84: 2-(Diflometyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}-1,3-benzodioxol-5-y1)-1H-pyrol-3-cacboxamit

Vi du 85: N-(4-Hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 86: 2-(2,2-Difloetyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 87: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-5-
(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-2-(2,2,2-trifloetyl)-1H-pyrol-3-cacboxamit

Vi du 88: N-(4-Hydroxyphenyl)-2-(2-metoxyetyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-

b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua
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Quy trinh ndy dugc thuc hién theo quy trinh téng quéat & vi du 1 sir dung céc
quy trinh didu ché phu hop. San phim thu duogc cubdi cung dugc hoa tan trong
axetonitril va duoc chuyén hoéa thanh dang mudi st dung dung dich nudc HCI 0,1M.

Sau budc lam kho lanh, hop chit mong muén thu dugce dudi dang chét rin.

Phén tich vi lugng nguyén t6: (%, theo Iy thuyét : do duoc)
%C=65,97:66,15;%H=5,78:5,46;%N=10,26:10,24;%C1-=4,33:4,76

Phé khéi lwgng d6 phan gii cao (ESI/FIA/HR va MS/MS):
Cong thire thue nghiém: Cys Hyg Ng O

[M+H]" theo tinh toan: 783,3501

[M+H]" do duoc: 783,3502

Vi du 89: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-2-
[2-(morpholin-4-yD)etyl]-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi dy 90: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-2-
(morpholin-4-ylmetyl)-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 91: N-(4-Hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-
5-yl)-1H-pyrol-3-cacboxamit

Vi du 92: I-Etyl-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(6-
{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-

benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh nay dugc thuc hién theo quy trinh duge md ta & vi du 1, sir dung cac
hop chét tir cic quy trinh didu ché 20 va 3' trong budc A va hop chat tir quy trinh diéu
ché 1" trong budc C. San phim thu duoc cubi cung dugc hoa tan trong axetonitril va
dwogc chuyén héa thanh dang mubi sir dung dung dich nuéc HCI 0,1M. Sau budc lam

kho lanh, hop chat mong mudn thu duoc dudi dang chét ran.
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Phan tich vi lugng nguyén té: (%, theo ly thuyét : do dugc)
%C=64,99:65,61;%H=5,86:5,39;%N=11,37:11,43;%C1=4,80:4,42

[M+H]" do duoc: 703,3236

Vi du 93: N-(4-Hydroxyphenyl)-1-(2-metoxyetyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-
yD)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]Jcacbonyl } -
1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lwong nguyén t6: (%, theo ly thuyét : do duoc)
%C=64,01:64,10;%H=5,90:5,63;%N=10,92:10,88;%Cl-=4,61:4,70.

Phé khéi Iwgng d6 phén giai cao (ESI+):
Cong thirc thuc nghiém: C4; Hyy Ng O
[M~+H]" theo tinh toan: 733,3344
[M+H]" do duoc: 733,3345

Vi du 94: 1-(2-Floetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-yl)-
5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-

benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh nay dugc thuc hién theo quy trinh duoc mo ta & cac bude A-D cia vi
du 1, sit dung cac hop chét tir quy trinh didu ché 21 va 3' trong buéc A va hop chit tur
quy trinh didu ché 1" trong buéc C. San pham thu dugc cubi cung duogc hoa tan trong
axetonitril va duoc chuyén héa thanh dang mudi st dung dung dich nudc HCI 0,1M.

Sau budc 1am kho lanh, hop chit mong muén thu duge dudi dang chét ran.
Phén tich vi lwong nguyén t: (%, theo ly thuyét : do dugc)
%C=63,44:63,25;%H=5,59:5,09;%N=11,10:11,02;%Cl=4,68:4,74

Phé khéi lugng d6 phan giai cao (ESI+):

Cong thirc thuc nghiém: C4oH4 1 FNgOg

[M~+H]" theo tinh toan: 721,3144

[M+H]" do duogc: 721,3147
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Vi du 95: 1-(2,2-Difloetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl- 1H-pyrazol-4-
y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-
1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 sir
dung axit ctia quy trinh didu ché 32 va hop chit ciia quy trinh diéu ché 3' trong budc
A, va hop chét ctia quy trinh diéu ché 1" trong buéc C. Hop chit thu duge duoc
chuyén héa thanh dang mubi va dugc lam kho lanh nhu duge md ta trong quy trinh

tong quéat dé thu dugc hop chét néu & d& muc nay.

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=61,97:61,89;%H=5,33:5,04,%N=10,84:10,85;%C1=4,57:4,55
Phé khdi lugng d6 phén giai cao (ESI+/HR, ESI-/LR):

Cong thire thye nghiém: C,, H,, F, N, O

[M+H]" theo tinh toan: 739,3050

[M+H]" do dugc: 739,3052

Vi du 96: N-(4-Hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(1-metyl-1H-pyrazol-4-yl)-1-[2-
(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit hydroclorua

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

Hop chét thu dugc trong budc E cua vi du 99 dugc hoa tan trong 6mL
tetrahydrofuran. Natri iodua (100mg, 0,67mmol) dugc thém vao, tiép theo 1a tung giot
morpholin (0,21mL, 2,53mmol). Hon hop phan ung dugc gia nhiét trong mot binh
thét cd kin & 90°C trong 72 giv. Sau khi 1am ngudi, dung dich dugc 1am bay hoi dén
khd va phan con lai duge tinh ché bang sic ky trén silica gel sir dung diclometan va

metanol 1am chét rtra gidi. San phdm mong mubn thu duoc & dang bot.
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'H NMR (500 MHz, dmso-d6) & ppm: 7,7-7,45 (4 bs, 1 H), 7,2-6,9 (m, 4 H), 7,1-6,4
“(m, 2 H), 7,1-6,9 (4 bs, 1 H), 7-6,8 (4 m, 2 H), 6,75/6,48 (d+bs, 2 H), 6,1 (4 bs, 2 H),
5,25-4,7 (4 bs, 1 H), 5,2-3,8 (m, 2 H), 4,9/4,65/3,8 3 m, 1 H), 3,75 (4 s, 3 H), 3,5 (bs,
4 H), 3-2 (m, 10 H), 2,41/2,3 (2 bs, 3 H), 1,02/0,95/0,78 (3 bd, 3 H), 0,88 (m, 9 H),
0,1 (m, 6 H)

IR (ATR) cm™ 1626 & >C=0 amit

Budc B: N-(4-Hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(1-metyl-1H-pyrazol-4-yl)-1-[2-
(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh nay duoc thuc hién theo quy trinh dugc mo ta trong bude D cia vi du
1. San pham thu duge cudi cing duge dua vao bude phan tng chuyén héa thanh dang
mubi v6i su ¢6 mit cia HCL trong ete. Sau khi loc va lam kho lanh trong hdn hop

axetonitril/nude, thu duge hop chét mong mudn.

Phé khéi lugng d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: C4 Hyy Ng O
[M+H]" theo tinh toan: 703,3239
[M+H]" do duge: 703,3238

Vi du 97: N-(4-Hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1-[2-(morpholin-4-yl)etyl]-N-phenyl-1H-

pyrol-3-cacboxamit hydroclorua

Quy trinh ndy duoc thyc hién theo quy trinh duge mé ta trong vi du 96 bang
cach thay thé hop chét cta quy trinh diéu ché 1" bing hop chit ctia quy trinh diéu ché
2",

Phén tich vi lwgng nguyén t6: (%, theo ly thuyét : do duoc)
%C=68,61:68,12;%H=5,89:5,23;%N=7,62:7,54;%Cl-=4,82:4,66
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Phb khéi lwong d6 phan gidi cao (ESI/FIA/HR va MS/MS):
Cong thure thuc nghiém: Cy, Hyy Ny Oy

[M+H]" theo tinh toan: 699,3177

[M+H]" do duge: 699,3173

Vi du 98: 1-[2-(Dimetylamino)etyl]-N-(4-hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-
metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-phenyl-

1H-pyrol-3-cacboxamit hydroclorua

Quy trinh nay dugc thuc hién theo quy trinh dugc mo ta trong vi du 27 bang
cach thay thé hop chét cua quy trinh diéu ché 1" bing hop chit ctia quy trinh didu ché
2". San pham thu duoc cubi cung duge dua vao budc phan tng chuyén héa thanh
dang mudi v6i su c6 mit cia HC1 1M trong ete. Sau khi loc va 1am khd lanh trong hon

hgp axetonitril/nuée, thu duge hop chit mong mudn.

Phén tich vi lugng nguyén t: (%, theo Iy thuyét : do duoc)
%C=69,30:69,20;%H=5,96:5,48;%N=8,08:8,08;%C1-=5,11:5,03

Phé khdi lugng d9 phan giai cao (ESI/FIA/HR va MS/MS):
Cong thire thuc nghi€ém: Cyg Hyg Ny Os

[M~+H]" theo tinh toan: 657,3071

[M+H]" do duge: 657,3066

Vi du 99: N-(4-Hydroxyphenyl)-1-{2-[(2-metoxyetyl)(metyl)amino]etyl}-2-metyl-5-
(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-
N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Buoe A: Etyl 1-(2-benzyloxyetyl)-2-metyl-5-[6-[(3R)-3-metyl-3,4-dihydro-1H-

isoquinolin-2-cacbonyl]-1,3-benzodioxol-5-yl]pyrol-3-cacboxylat

Quy trinh nay duoc thyc hién theo quy trinh duge mo ta trong bude A cia vi du
1 bing cach thay thé hop chét cua quy trinh diéu ché 1 bang hop chit cta quy trinh
diu ché 19.

"H NMR (500 MHz, dmso-d6) & ppm: 7,35-6,95 (m, 9 H), 7-6,8 (nhiéu s, 2 H), 6,35-
5,85 (nhiéu s, 1 H), 6,15 (nhiéu s, 2 H), 5,15-3,5 (nhiéu m, 4 H), 4,9/4,7/3,95 (nhiéu
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m, 1 H), 4,4 (m, 2 H), 4,2-3,95 (m, 2 H), 3,55 (m, 2 H), 3,1-2,35 (nhiéu m, 2 H), 2.5-
2,2 (nhiéu s, 3 H), 1,25-1,1 (nhiéu m, 3 H), 1,05-0,7 (d nhiéu, 3 H)

Budc B: Axit 1-(2-Benzyloxyetyl)-2-metyl-5-[6-[(3R)-3-metyl-3,4-dihydro-1H-

isoquinolin-2-cacbonyl]-1,3-benzodioxol-5-yl]pyrol-3-cacboxylic

Quy trinh nay duoc thuc hién theo quy trinh dugc mo ta trong bude B cua vi du
1.

IR (ATR) cm™: 3000-2500 v -OH, 1675-1625 v -C=0 axit cacboxylic + amit

Budc C: 1-(2-Benzyloxyetyl)-N-[4-[tert-butyl(dimetyl)silylJoxyphenyl]-2-metyl-5-[6-
[(3R)-3-metyl-3,4-dihydro-1H-isoquinolin-2-cacbonyl]-1,3-benzodioxol-5-y1]-N-(1-
metyl-1H-pyrazol-4-yl)pyrol-3-cacboxamit

Quy trinh nay dugc thuc hién theo quy trinh dugc mo ta trong budce C cia vi du

'H NMR (500 MHz, dmso-d6) & ppm:7,7-7,5 (nhidu s, 1 H), 7,35-6,5 (nhidu m, 11 H),
7,1-6,9 (nhiéu s, 1 H), 6,95-6,5 (nhiédu s, 2 H), 6,8/6,5 (m, 2 H), 6,05 (nhiéu s, 2 H),
5,25-4,7 (nhidu s, 1 H), 5,1-3,6 (nhiéu m, 4 H), 4,85/4,6/3,75 (nhiéu m, 1 H), 4,3 (m, 2
H), 3,7 (2xs, 3 H), 3,4 (m, 2 H), 3,05-2,4 (nhiéu m, 2 H), 2,4-2,25 (nhiéu s, 3 H), 1-
0,75 (nhiéu d, 3 H), 0,9 (nhiéu s, 9 H), 0,1 (nhiéu s, 6 H)

IR (ATR) cm™: 1629 v >C=0 amit

Bu6c D: N-[4-[tert-Butyl(dimetyl)silyl]Joxyphenyl]-1-(2-hydroxyetyl)-2-metyl-5-[6-
[(3R)-3-metyl-3,4-dihydro-1H-isoquinolin-2-cacbonyl]-1,3-benzodioxol-5-y1]-N-(1-
metyl-1H-pyrazol-4-yl)pyrol-3-cacboxamit

Trong binh phan tmg hydro héa, hgp chét & budc trén duge hoa tan trong 30mL
metanol. Dung dich dugc loai khi béng cach suc khi argon vao, va paladi-trén-cacbon
10% (550mg) dugc bo sung vao. Huyén phi tao thanh duge khudy dudi 4p suét hydro
1 bar trong 15 gid, va sau d6 dugc cho qua bd loc Whatman®. Chét xuc tac duoc

trang bang metanol va phan dich loc duge lam bay hoi trong chan khong. Phan con lai
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thu dugc theo cach d6 dugce tinh ché bang sic ky trén silica gel st dung diclometan va

metanol 1am chat rira gidi. Sdn pham mong muon thu dugc dudi dang dau.

"H NMR (500 MHz, pyridin-dS) & ppm: 7,7-7,4 (4 s, 1 H), 7,3-6,9 (m, 4 H), 7,1-6,8 (4
s, 1 H), 7-6,7 (m, 2 H), 6,9-6,4 (m, 2 H), 6,8-6,4 (4 m, 2 H), 6,1 (m, 2 H), 5,2/5/4,7 (4
s, 1 H), 5,15-3,9 (8 d, 2 H), 4,9-4,8 (m, 1 H), 4,9/4,7/3,85 (3 m, 1 H), 3,9-3,7 (m, 2 H),
3,75 (2's, 3 H), 3,5-3,2 (m, 2 H), 3-2,4 (m, 2 H), 2,4-2,3 (4 s, 3 H), 1,05/0,95/0,75 (4
d, 3 H), 0,85 (bs, 9 H), 0,15-0 (m, 6 H)

IR (ATR) cm™':3346 v -OH rugu bac 1, 1621v -C=0 amit

Bu6e E: 2-[3-[[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-(1-metyl-1H-pyrazol-4-yl)-
carbamoyl]-2-metyl-5-[6-[(3R)-3-metyl-3,4-dihydro- 1H-isoquinolin-2-cacbonyl]-1,3-
benzodioxol-5-yl]pyrol-1-yl]etyl metansulphonat

Hop chit & budc trén (2,37g, 3,17mmol) dugc hoa tan trong 30mL
tetrahydrofuran. Hon hop phan ting duoc 1am lanh dén 0°C va 14n lugt duoc bd sung
trietylamin (1,8mL, 13,9mmol) va, ting giot, metansulphonyl clorua (0,40mL,
5,17mmol). Hon hop phan ting duge khudy trong 2 gior & 0°C. Hdn hop phan ung sau
d6 dugc rét vao dung dich nude natri hydro cacbonat bao hoa va dugc chiét ba lan
bang etyl axetat. Pha hitu co dugc rira 3 1dn véi nuée mubi, duoc sdy kho trén MgSO,,
duge loc va sau d6 duoc 1am bay hoi dén kho. Phin con lai sau khi bay hoi dugc sur

dung trong buéc tiép theo ma khong cin tinh ché.

'H NMR (500 MHz, dmso-d6) & ppm: 7,7-7,45 (nhidu s, 1 H), 7,25-6,4 (m, 8 H), 7.1-
6,9 (nhidu s, 1 H), 6,95-6,65 (nhiéu s, 2 H), 6,1 (nhidu s, 2 H), 5,2-4,6 (nhidu s, 1 H),
5,05-3,75 (nhiéu d, 2 H), 4,9/4,6/3,9/3,8 (nhidu m, 1 H), 4,3-4,05 (m, 2 H), 4,2-3,95
(m, 2 H), 3,75/3,7 (2 s, 3 H), 3,05-2,5 (nhiéu m, 2 H), 3 (nhiéu s, 3 H), 2,45-2,3 (nhiéu
s, 3 H), 1,05-0,75 (nhiéu d, 3 H), 0,9 (nhidu s, 9 H), 0,1 (nhiéu s, 6 H)

IR (ATR) em™: 1626 v -C=0, 1349 v -SO,, 1249 § —-CH;, 1172 v -SO,
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Bud6c F: N-[4-[tert-Butyl(dimetyl)silylJoxyphenyl]-1-[2-[2-metoxyetyl(metyl)amino]-
etyl]-2-metyl-5-[6-[(3R)-3-metyl-3,4-dihydro-1H-isoquinolin-2-cacbonyl]-1,3-
benzodioxol-5-yl]-N-(1-metyl-1H-pyrazol-4-yl)pyrol-3-cacboxamit

Hop chit & budc trén (1,33mg, 1,61lmmol) dugc hoa tan trong 6mL
tetrahydrofuran. Natri iodua (100mg, 0,67mmol) dugc thém vao, sau do la tiung giot
dimetylamin (0,172g, 1,932mmol). Hon hop phan mg dugc gia nhiét trong mot binh
thét ¢d kin & 60°C trong 36 gid. Sau khi lam ngudi, hdn hop dugc 1am bay hoi dén
kho va dugc tinh ché bang sic ky trén silica gel st dung diclometan va amoni-trong-

metanol 1am chét rira giai. San phAm mong mudn thu dugc & dang bot.

'H NMR (500 MHz, dmso-d6) & ppm 7,7-7,45 (4 bs, 1 H), 7,2-6,9 (m, 4 H), 7,1-6,9 (4
bs, 1 H), 7-6,7 (4 m, 2 H), 7/6,45 (2 m, 2 H), 6,8/6,45 (2 m, 2 H), 6,1 (m, 2 H),
5,22/5,05/4,7 (4 bs, 1 H), 5,2-3,8 (m, 2 H), 4,91/4,65/3,9 (3 m, 1 H), 3,75 (2 bs, 3 H),
3,7 (m, 2 H), 3,2 (bs, 3 H), 3-2 (m, 2 H), 2,7-2 (ml, 6 H), 2,7-2 (m, 3 H), 2,45/2,35 (2
bs, 3 H), 1,05/0,95/0,8 (3 bd, 3 H), 0,9 (m, 9 H), 0,1 (m, 6 H)

IR (ATR) cm™" 1628 (vai) & —C=0 amit

Buéc G: N-(4-hydroxyphenyl)-1-[2-[2-metoxyetyl(metyl)amino]etyl]-2-metyl-5-[6-
[(3R)-3-metyl-3,4-dihydro-1H-isoquinolin-2-cacbonyl]-1,3-benzodioxol-5-y1]-N-(1-
metyl-1H-pyrazol-4-yl)pyrol-3-cacboxamit hydroclorua

Quy trinh nay dugc thuc hién theo quy trinh dugc mo ta trong bude D cia vi du
1. San pham thu duge cudi cling dwoc dua vao bude phan Gng chuyén hoa thanh dang
mudi v6i sy ¢6 mit cia HCI 1M trong ete. Sau khi loc va 1am kho lanh trong hdn hop

axetonitril/nuéce, thu duge hop chét mong mubn.

IR (ATR) cm™ 200 dén 3500 v -NH/OH, 1615 v >C=0 amit, 1237-1161 § >C-0O-C<,
745 v >CH-Ar

Phé khéi luong d6 phén giai cao (ESI+):

Cong thuc thuc nghiém: Cyg Hyy Ng Og

[M+H]" theo tinh toan: 705,3395

[M+H]" do duoc: 705,3391
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Vi du 100: 5-(5-Flo-4-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh ndy dugc thuc hién theo quy trinh téng quat & vi du 1 sir dung céc
quy trinh didu ché thich hgp. San phiam thu duoc cudi cung dugc hoa tan trong
axetonitril va dugc chuyén hoa thanh dang mudi str dung dung dich nuéc HCI 0,1M.

Sau budc lam kho lanh, hop chét mong muén thu duge dudi dang chét ran.

Phan tich vi lwgng nguyén t6: (%, theo ly thuyét : do dugc)
%C=64,23:64,31;%H=5,80:5,43;%N=11,52:11,46;%C1-=4,86:4,95

Phé khdi lwong d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: C;9 Hyy F Ng Os
[M+H]" theo tinh to4n: 693,3195
[M+H]" do dugc: 693,3194

Vi du 101: 5-(4-Flo-5-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(I-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc ndy thu duoc theo quy trinh gibng nhu & vi du 1 sir
dung axit ctia quy trinh diéu ché 27 va hop chét ctia quy trinh diéu ché 3' trong budc
A, va hop chét cia quy trinh diéu ché 1" trong buéc C. Hop chét thu dugc duge
chuyén héa thanh dang mudi va dwoc lam kho lanh nhu dugc mo ta trong quy trinh

téng quét dé thu dugc hop chit néu & & muc nay.

Phén tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=64,23:63,12;%H=5,80:5,20;%N=11,52:11,38,%C1=4,86:5,03
Phd khéi lugng d6 phan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thyc nghiém: C;y H,, F N, O,

[M+H]" theo tinh toan: 693,3195

[M+H]" do duoc: 693,3195
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Vi du  102:  5-(5-Clo-2-{[(3S)-3-[(4-metylpiperazin-1-yl)metyl]-3,4-dihydro-
isoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit trihydroclorua

Phé khéi lugng d6 phan giai cao (ESI+):
Cong thire thue nghiém: Cy3 Hyy C1 N7 Oj
[M-+H]" theo tinh toan: 742,3267

[M+H]" do dugc: 742,3268

Vi du 103: 5-(5-Clo-2-{[(3S)-3-[(4-metylpiperazin-1-yl)metyl]-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-N-phenyl-1H-pyrol-3-cacboxamit

Vi du 104: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazolo[3,4-b]pyridin-
5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}-1,3-benzodioxol-5-y1)-1H-pyrol-3-cacboxamit

Vi du 105: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3.4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 106: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-N-
phenyl-1H-pyrol-3-cacboxamit

Quy trinh nay dwgc thuc hién theo quy trinh téng quat & vi du 1 sir dung céc
quy trinh diéu ché thich hop, dwoc hidu rang budc D khong duoc thuc hién. San pham

mong muén thu dugc & dang bazo tu do.

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do dugc)
%C=70,72:69,77;%H=5,79:5,96;%N=11,78:11,43

Phd khéi lwong d6 phan giai cao (ESI+):

Cong thirc thuc nghiém: Cy4, Hyp Cl Ng Os

[M+H]" theo tinh toan: 713,3001

[M+H]" do duge: 713,2998
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Vi du 107: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
ylJcacbonyl} phenyl)-N-(4-flophenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 108: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}phenyl)-N-(5-xyano-1-metyl-1H-pyrol-3-y1)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duge theo quy trinh giéng nhu & vi du 1 si
dung axit clia quy trinh diéu ché 1 va (3S)-3-(4-morpholinylmetyl)-1,2,3,4-
tetrahydroisoquinolin (xem quy trinh didu ché 3') trong buéc A, va hop chét cia quy
trinh didu ché 19" trong budc C. San pham thu duoc cudi cing duge dua vao bude
phan ting chuyén hoéa thanh dang mudi v6i sy ¢6 mat cua HCI trong ete. Sau khi loc

va lam khd lanh trong hdn hop axetonitril/nude, thu duge hop cht mong mudn.

Phan tich vi luong nguyén t6: (%, theo Iy thuyét : do duoc)
%C=64,95:65,09;%H=5,45:5,20;%N=11,36:11,26;%C1-=4,79:4,62

Phé khéi lugng d6 phén giai cao (ESI/A+):
Cong thure thuc nghiém: Cyy Hsg Cl Ng Oy
[M-+H]" theo tinh toan: 703,2794

[M+H]" do duoc: 703,2789

Vi du 109: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(6-xyanopyridin-2-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-

pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duge theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh diéu ché 1 va hop chét cua quy trinh diéu ché 3' trong budc A,
va hop chit ctia quy trinh diéu ché 23" trong budc C. Hop chét thu duge dugc chuyén
héa thanh dang mubi va duge lam kho lanh nhu duoc md ta trong quy trinh téng quat

dé thu dugc hop chit néu & d& muc nay.
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Pho khéi lugng do phan giai cao (ESI+-/FIA/ HR, ESI-/FIA):
Cong thtrc thuc nghiém: Cyg Hs; C1 Ng Oy

[M+H]" theo tinh to4n: 701,2638

[M+H]" do dugc: 701,2639

Vi du 110: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl} phenyl)-N-(4-xyanopyridin-2-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl- 1 H-

pyrol-3-cacboxamit hydroclorua

Phan tich vi lugng nguyén t6: (%, theo 1y thuyét : do duoc)
%C=65,13:65,72;%H=5,19:4,76,%N=11,39:12,04;%CI=4,81:4,45
Pho khdi lugng dd phén giai cao (ESI+-/FIA/HR, ESI-/FIA):

Cong thtrc thuc nghiém: Cyg H3; C1 Ny Oy

[M+H]" theo tinh toan: 701,2638

[M+H]" do dugc: 701,2643

Vi du 111: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-xyanopyrimidin-2-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-
1H-pyrol-3-cacboxamit

Vi du 112: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]Jcacbonyl} phenyl)-N-[2-(dimetylamino)pyridin-4-yl]-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit

Vi du 113: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-benzimidazol-
5-y1)-1H-pyrol-3-cacboxamit

Vi du 114: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-

ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyrazolo[ 1,5-a]pyrimidin-
6-yl)-1H-pyrol-3-cacboxamit
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Vi du 115: 5-(5-Clo-2-{[(3S)-3-[(9aS)-hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit dihydroclorua

Hop chit néu & dé muc nay thu dugc theo quy trinh giéng nhu ¢ vi du | st
dung axit ctia quy trinh diéu ché 1 va hop chét cua quy trinh diéu ché 7' trong budc A,
va hop chét ciia quy trinh diéu ché 1" trong bude C. Hop chét thu dugc dugc chuyén
héa thanh dang mudi va dugc 1am khé lanh nhu duge mé ta trong quy trinh tong quat

dé thu duge hop chit néu & dé muc nay.

Phén tich vi lvong nguyén td: (%, theo 1y thuyét : do duogc)
%C=61,01:60,17;%H=5,74:5,09;%N=12,15:12,02;%C1'=8,78:9,81
Phd khéi luong d6 phan giai cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thuc thuc nghiém: C4; Hyy C1 N5 Oy

[M+H]" theo tinh toan: 734,3216

[M+H]" do dugc: 734,3220

Vi du 116: 5-(5-Clo-2-{[(3S5)-3-[(9aR)-hexahydropyrazino[2,1-c][1,4]Joxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit dihydroclorua

Hop chét néu & d& muc nay thu duoc theo quy trinh gidng nhu ¢ vi du 1 st
dung axit ctia quy trinh diéu ché 1 va hop chit cua quy trinh diéu ché 9" trong budc A,
va hop chét cia quy trinh diéu ché 1" trong bude C. Hop chit thu duge dugc chuyén
hoéa thanh dang mudi va duoc 1am khd lanh nhu duge mé ta trong quy trinh tong quat

dé thu duge hop chét néu & dé muc nay.

Phén tich vi lugng nguyén t6: (%, theo 1y thuyét : do dugc)
%C=61,01:61,90;%H=5,74:5,65;%N=12,15:12,14,%CIl=13,15:11,51
Phé khéi lugng d6 phan giai cao (ESI/FIA/HR va MS/MS):

Cong thtrc thuc nghiém: C4; Hyy CIN; Oy

[M+H]" theo tinh todn: 734,3216

[M+H]" do dugc: 734,3218
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Vi du 117: 5-(5-Clo-2-{[(3S)-3-(flometyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]eacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-( 1 -metyl-1H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit
Vi du 118: 5-(5-Clo-2-{[(3S)-3-(diflometyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]eacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1 -metyl-1H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit

Vi du 119: 5-(5-Clo-2-{[(3 S)-3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]eacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1 -metyl-1H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit

Vi du 120: 5-(5-Clo-2-{[(3S)-3-[(3-xyanoazetidin-1-yl)metyl]-3 ,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1 -metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 121: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
ylleacbonyl} phenyl)-N-(1-Etyl-1H-pyrazol-4-y1)-N-(4-hydroxyphenyl)-1 ,2-dimetyl-
IH-pyrol-3-cacboxamit

Vi dy 122: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl} phenyl)-N-(1-xyclopropyl- 1H-pyrazol-4-yl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu dugc theo quy trinh gibng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 1 va hop chat cta quy trinh didu ché 3' trong budc A,

va hop chit ciia quy trinh didu ché 28" trong buéc C.

Phén tich vi lugng nguyén t6: (%, theo Iy thuyét : do duoc)
%C=68,12:67,94;%H=5,86:5,77;%N=11,92:11,65

Phé khéi lwong d6 phan gidi cao (ESI+/HR, ESI-/LR):
Cong thire thye nghiém: C,, H,; CIN, O,

[M+H]" theo tinh toan: 705,2951

[M+H]" do duoc: 705,2952
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Vi du 123: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylleacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[ 1-(triflometyl)-1H-
pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Vi du 124: 5-(5-Clo-2-{ [(35)-3-(morpholin-4-ylmetyl)-3.4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}phenyl)-N-[1-(diflometyl)- 1H-pyrazol-4-yl]-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit

Vi du 125: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(4-hydroxyphenyl)-N-[ 1-(2-metoxyEtyl)- 1H-pyrazol-4-yl]-
1,2-dimetyl-1H-pyrol-3-cacboxamit

Vi du 126: 5-(5-Clo-2-{ [(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]eacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[1-(oxetan-3-y1)-1H-
pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Hop chét néu ¢ d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 1 va hop chat ctia quy trinh diéu ché 3' trong budc A,
va hop chit ciia quy trinh didu ché 26" trong budc C.
Ph khéi lugng dd phan giai cao (ESI+/HR, ESI-/LR):
Cong thirc thuc nghiém: C,; H,; CI N, O,
[M+H]" theo tinh toan: 721,2900
[M+H]" do duoc: 721,2902

Vi dy 127: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
ylJeacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[ 1-(tetrahydrofuran-3-yl)-
1H-pyrazol-4-yl]-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu ¢ dé& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sur
dung axit cia quy trinh diéu ché 1 va hop chit ciia quy trinh diéu ché 3' trong budc A,

va hop chét clia quy trinh diéu ché 22" trong budce C. Hop chét thu dwoce duge chuyén
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hoéa thanh dang mudi va dugc lam khé lanh nhu duge md ta trong quy trinh tong quat

dé thu duoc hop chéit néu & dé muyc nay.

Phén tich vi lugng nguyén t6: (%, theo Iy thuyét : do duoc)
%C=63,81:63,63;%H=5,75:5,74;%N=10,89:10,71;%C1=4,59:4,52

Phd khéi lugng d6 phan giai cao (ESI+/HR, ESI-/LR):
Cong thire thye nghiém: C,; H,; CI N, O,

[M+H]" theo tinh toan: 735,3056

[M+H]" do duge: 735,3061

Vi du 128: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]cacbonyl} phenyl)-N-[1-(2-hydroxy-2-metylpropyl)-1H-pyrazol-4-yl]-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit

Vi du 129: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-
y1)-N-phenyl-1H-pyrol-3-cacboxamit

Hop chét néu & dé& muc nay thu duoc theo quy trinh dugc mo ta trong budc B
ciia vi du 49 st dung vi du 106 lam nguyén liéu ban dau, duoc hiéu réng san phém

khong duge dua vao bude chuyén héa thanh dang mudi.

Phan tich vi lugng nguyén td: (%, theo Iy thuyét : do duoc)
%C=70,53:70,51;%H=6,06:5,81;%N=11,75:11,71

Phé khéi lwong d6 phén giai cao (ESI+-/FIA):
Cong thtc thuc nghiém: Cy4, Hys CI Ng O;
[M+H]" theo tinh toan: 715,3158

[M+H]" do duge: 715,3159

Vi du 130: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-flophenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)- 1H-pyrol-3-cacboxamit
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Vi du 131: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-N, 1,2-trimetyl- 1H-pyrol-3-cacboxamit

Vi du 132: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(2-hydroxypyrimidin-5-yl)-1 ,2-dimetyl-N-phenyl-1H-pyrol-3-

cacboxamit

Vi du 133: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
yl]ecacbonyl} phenyl)-N-(2-hydroxypyrimidin-5-y1)-1,2-dimetyl-N-(1 -metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 134: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]eacbonyl} phenyl)-N-(2-hydroxypyrimidin-5-y1)-1,2-dimetyl-N-(1 -metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi dy 135: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
ylleacbonyl} phenyl)-N-(2-hydroxypyrimidin-5-y1)-1,2-dimetyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 136: 5-(5-Clo-2-{ [(38)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl- 1H-pyrazol-4-yl)-1H-

pyrol-3-cacboxamit

Vi du 137: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylleacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 138: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
- ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

-149-



23582

Vi du 139: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1 H-pyrazol-4-yl)-1H-

pyrol-3-cacboxamit

Vi du 140: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1 H-pyrolo[2,3-
b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 141: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3 -dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 142: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-1-etyl-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-
yl)-1H-pyrol-3-cacboxamit

Vi du 143: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-1-etyl-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl- 1H-pyrolo[2,3-
b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 144: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-1-etyl-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3 -dihydro-
1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi dy 145: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-(2-metoxyEtyl)-2-metyl-N-(1 -metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi dy 146: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-(2-metoxyEtyl)-2-metyl-N-(1 -metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 147: 5-(5-Clo-2-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-(2-metoxyEtyl)-2-metyl-N-(1-metyl-
2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 148: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]eacbonyl} phenyl)-1-(2-floetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 149: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1-(2-floetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 150: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}phenyl)-1-(2-floetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 151: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1-(2,2-difloEtyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 152: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}phenyl)-1-(2,2-difloetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 153: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl} phenyl)-1-(2,2-difloetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 154: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-yl)-1-
(2,2,2-trifloEtyl)-1H-pyrol-3-cacboxamit

Vi du 155: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1-(2,2,2-trifloetyl)- 1H-pyrol-3-cacboxamit

Vi du 156: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yllcacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1-(2,2,2-trifloetyl)- 1H-pyrol-3-cacboxamit

-151-



23582

Vi du 157: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1 H-pyrazol-4-yl)-1-
[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 158: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1 H-pyrolo[2,3-
b]pyridin-5-yl)-1-[2-(morpholin-4-yl)etyl]- 1H-pyrol-3-cacboxamit

Vi du 159: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylleacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yI)-1-[2-(morpholin-4-yl)etyl]- 1H-pyrol-3-cacboxamit

Vi du 160: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJeacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-1-[2-(morpholin-4-yl)etyl]-N-
phenyl-1H-pyrol-3-cacboxamit

Vi du 161: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-1-[2-(dimetylamino)etyl]-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 162: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-
ylJeacbonyl} phenyl)-1-[2-(dimetylamino)etyl]-N-(4-hydroxyphenyl)-2-metyl-N-
phenyl-1H-pyrol-3-cacboxamit

Vi du 163: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-1-[2-(dimetylamino)etyl]-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 164: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1 H)-
ylJeacbonyl}phenyl)-1-[2-(dimetylamino)etyl]-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 165: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-{2-[(2-metoxyetyl)(metyl)amino]etyl}-2-
metyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit
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Vi du 166: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-{2-[(2-metoxyetyl)(metyl)amino]etyl}-2-
metyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)- 1H-pyrol-3-cacboxamit

Vi du 167: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-{2-[(2-metoxyetyl)(metyl)amino]etyl}-2-
metyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 168: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl1)-2-
(triflometyl)-1H-pyrol-3-cacboxamit

Vi du 169: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-2-(triflometyl)-1H-pyrol-3-cacboxamit

Vi du 170: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-2-(triflometyl)- 1H-pyrol-3-cacboxamit

Vi du 171: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-2-(diflometyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 172: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-2-(diflometyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 173: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-2-(diflometyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 174: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit
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Vi du 175: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3.4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 176: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 177: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-2-
(2,2,2-trifloetyl)-1H-pyrol-3-cacboxamit

Vi du 178: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-2-(2,2,2-trifloetyl)- 1H-pyrol-3-cacboxamit

Vi du 179: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-2-(2,2,2-trifloetyl)- 1H-pyrol-3-cacboxamit

Vi du 180: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-2-(2,2-difloetyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 181: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-2-(2,2-difloetyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl- 1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 182: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-2-(2,2-difloetyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 183: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-(2-metoxyetyl)-1-metyl-N-(1-metyl- [ H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit
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Vi du 184: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-(2-metoxyetyl)-1-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 185: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-(2-metoxyetyl)-1-metyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 186: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-2-
(morpholin-4-ylmetyl)-1H-pyrol-3-cacboxamit

Vi du 187: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-2-(morpholin-4-ylmetyl)- 1H-pyrol-3-cacboxamit

Vi du 188: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-2-(morpholin-4-ylmetyl)- 1H-pyrol-3-cacboxamit

Vi du 189: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl- 1 H-pyrazol-4-yl)-2-
[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 190: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-2-[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 191: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-2-[2-(morpholin-4-yl)etyl]- 1H-pyrol-3-cacboxamit

Vi du 192:  5-(5-Clo-2-{[(35)-3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 193: 5-(5-Clo-2-{[(3S)-3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 194: 5-(5-Clo-2-{[(3S)-3-(diflometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 195: 5-(5-Clo-2-{[(3S)-3-(diflometyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 196: 5-(5-Clo-2-{[(3S)-3-(flometyl)-3,4-dihydroisoquinolin-2(1H)-
yllcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 197: 5-(5-Clo-2-{[(3S)-3-(flometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 198: 5-(5-Clo-2-{[(35)-3-[(9aS)-hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 199: 5-(5-Clo-2-{[(35)-3-[(9aS)-hexahydropyrazino[2,1-c][1,4]oxazin-8( 1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-

cacboxamit

Vi du 200: 5-(5-Clo-2-{[(3S)-3-[(9aR)-hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbony!l} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)- 1 H-pyrol-3-cacboxamit

Vi du 201: 5-(5-Clo-2-{[(3S)-3-[(9aR)-hexahydropyrazino[2,1-c][1,4]oxazin-8( 1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
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1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-

cacboxamit

Vi du 202: 5-(2-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl }-
5-clophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-

pyrol-3-cacboxamit

Vi du 203: 5-(2-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} -
5-clophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1H-pyrolo[2,3-b]pyridin-
5-yl)-1H-pyrol-3-cacboxamit

Vi du 204: 5-(2-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
5-clophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)- 1H-pyrol-3-cacboxamit

Vi dy 205: 5-(5-Clo-2-{[(3S)-3-[(3-xyanoazetidin- 1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi dy 206: 5-(5-Clo-2-{[(3S)-3-[(3-xyanoazetidin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du  207: 5-(5-Clo-2-{[(3S)-3-(1-0oxa-6-azaspiro[ 3.3 Jhept-6-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu duogc theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh didu ché 1 va hop chét cta quy trinh diéu ché & trong buédc A,
va hop chit ciia quy trinh diéu ché 1" trong budc C.
Phé khéi lwong d6 phan giai cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thtrc thuc nghiém: Cs9 H39 CI Ng Oy
[M+H]" theo tinh todn: 691,2794
[M+H]" do duoc: 691,2796
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Vi du 208: 5-(5-Clo-2-{[(3S)-3-(1-oxa-6-azaspiro[3.3 ]hept-6-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 209: 5-(5-Flo-4-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh nay duge thuc hién theo quy trinh tong quéat & vi du 1 st dung céc
quy trinh didu ché thich hop. San phim thu dugc cudi cing dugc hda tan trong
axetonitril va dugc chuyén héa thanh dang mudi sir dung dung dich nuéc HCI 0,1M.

Sau budc lam kho lanh, hgp chét mong mudn thu duoc dudi dang chét rn.

Phén tich vi luong nguyén td: (%, theo ly thuyét : do dugc)
%C=66,27:66,84;%H=5,69:5,15;%N=10,78:10,71;%Cl1-=4,55:4,46

Phé khéi lugng d6 phéan giai cao (ESI+-/FIA):
Cong thure thue nghiém: Cy43 Hys F Ng Os
[M-+H]" theo tinh todn: 743,3352

[M+H]" do duge: 743,3353

Vi du 210: 5-(5-Flo-4-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

hydroclorua

Buéc  A: 5-(5-Flo-4-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-
1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Hop chit néu ¢ d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 st
dung hop chét cia quy trinh diéu ché 14 va (3S)-3-(4-morpholinylmetyl)-1,2,3 4-
tetrahydroisoquinolin (xem quy trinh diéu ché 3") trong budc A, va hop chit cua quy

trinh diéu ché 11" trong buée C.
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Budc B: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-
y1)-N-phenyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & dé muc nay thu dugc theo quy trinh dwgc mé ta trong budc B
ctia vi du 49 bat du tir hop chit & budce trén, dugc hiéu ring san phdm cudi cing dugc
dua vao buéc chuyén hoa thanh dang mudi véi su ¢6 mit ctia HCl 1M trong ete. Sau
khi loc va 1am khé lanh trong hdn hop axetonitril/nudc, thu dugc san phim mong

muon.

Phén tich vi lwong nguyén td: (%, theo 1y thuyét : do duogc)
%C=60,12:59,77;%H=4,92:4,76;%N=10,79:10,39;%Cl1-=4,55:5,17
Ph khéi lugng do phan giai cao (ESI/FIA/HR va MS/MS):

Cong thirc thuc nghiém: Cy9 Hyg Ny Os

[M+H]" theo tinh to4n: 657,3071

[M+H]" do dugc: 657,3066

Vi du 211: 5-(4-Flo-5-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 212: 5-(4-Flo-5-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 213: N-(1-Etyl-1H-pyrazol-4-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit

Vi du 214: N-(1-Xyclopropyl-1H-pyrazol-4-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu dugc theo quy trinh gibng nhu & vi du 1 st

dung axit cia quy trinh didu ché 8 va hop chit cia quy trinh diéu ché 3' trong buéc A,
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va hop chit ctia quy trinh diéu ché 28" trong budc C. Hop chét thu duoc duoc chuyén
hoéa thanh dang mubi va dugc lam khé lanh nhu dugc md ta trong quy trinh tong quat
dé thu duge hop chit néu & & muc nay.

Phén tich vi lugng nguyén t6: (%, theo 1y thuyét : do dugc)
%C=66,24:66,53;%H=5,84:5,39;%N=10,59:10,92%CI1=4,89:5,68

Vi du 215: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[ 1 -(triflometyl)-1H-
pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Vi du 216: N-[1-(Diflometyl)-1H-pyrazol-4-yl]-5-(5-flo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit

Vi du 217: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-N-[ 1-(2-metoxyEtyl)-1H-pyrazol-4-yl]-
1,2-dimetyl-1H-pyrol-3-cacboxamit

Vi du 218: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[1-(oxetan-3-yl)-1H-
pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Vi du 219: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[ 1-(tetrahydrofuran-3-yl)-
1H-pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Vi du 220: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-[1-(2-hydroxy-2-metylpropyl)-1H-pyrazol-4-y1]-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit
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Vi du 221: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-N-
phenyl-1H-pyrol-3-cacboxamit

Vi du 222: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-
yl)-N-phenyl-1H-pyrol-3-cacboxamit

Vi du 223: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-flophenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 224: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-flophenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 225: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-N, 1,2-trimetyl- 1 H-pyrol-3-cacboxamit

Vi du 226: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(2-hydroxypyrimidin-5-yl)-1,2-dimetyl-N-phenyl-1H-pyrol-3-

cacboxamit

Vi du 227: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(2-hydroxypyrimidin-5-yl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 228: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3.4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(2-hydroxypyrimidin-5-yl)-1,2-dimetyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 229: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(2-hydroxypyrimidin-5-yl1)-1,2-dimetyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit
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Vi du 230: N-(5-Xyano-1-metyl-1H-pyrol-3-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 st
dung axit ctia quy trinh didu ché 8 va hop chit ctia quy trinh diéu ché 3' trong bude A,
va hop chit cia quy trinh didu ché 19" trong budc C. Hop chét thu duge dugc chuyén
hoa thanh dang mubi va duge lam khd lanh nhu duge md ta trong quy trinh téng quét

dé thu duoc hop chit néu & d& muc nay.

Phén tich vi lugng nguyén t6: (%, theo Iy thuyét : do dugc)
%C=66,43:67,09;%H=5,57:5,21;%N=11,62:11,48%C1=4,90:4,75
Phd khéi luong d phan giai cao (ESI+):

Cong thuc thuc nghiém: C4H39FNO,4

[M+H]" theo tinh toan: 687,3097

[M+H]" do duge: 687,3073

Vi du 231: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-

pyrol-3-cacboxamit

Vi du 232: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 233: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 234: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-

pyrol-3-cacboxamit

Vi du 235: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 236: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1 H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 237: 1-Etyl-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-
yl)-1H-pyrol-3-cacboxamit

Vi du 238: 1-Etyl-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 239: 1-Etyl-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-dihydro-
1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 240: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-(2-metoxyEtyl)-2-metyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 241: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-(2-metoxyEtyl)-2-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 242: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-(2-metoxyEtyl)-2-metyl-N-(1-metyl-
2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 243: 1-(2-Floetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbony!}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 244. 1-(2-Floetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 245: 1-(2-Floetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3 4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du  246:  1-(2,2-Difloetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du  247: 1-(2,2-Difloetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-yImetyl)-3 4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 248: 1-(2,2-Difloetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 249: 5-(5-Flo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrazol-4-yl)-1-
(2,2,2-trifloetyl)-1H-pyrol-3-cacboxamit

Vi du 250: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-y1)-1-(2,2,2-trifloetyl)- 1H-pyrol-3-cacboxamit

Vi du 251: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-1-(2,2,2-trifloetyl)- 1H-pyrol-3-cacboxamit
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Vi du 252: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl- 1H-pyrazol-4-yl)-1-
[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 253: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1-[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 254: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1-[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 255: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-1-[2-(morpholin-4-yl)etyl]-N-
phenyl-1H-pyrol-3-cacboxamit

Vi du 256: 1-[2-(Dimetylamino)etyl]-5-(5-flo-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 257: 1-[2-(Dimetylamino)etyl]-5-(5-flo-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-
phenyl-1H-pyrol-3-cacboxamit

Vi du 258: 1-[2-(Dimetylamino)etyl]-5-(5-flo-2-{[(3R)-3-metyl-3 4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 259: 1-[2-(Dimetylamino)etyl]-5-(5-flo-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-
metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 260: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-{2-[(2-metoxyetyl)(metyl)amino]etyl }-2-
metyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit
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Vi du 261: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-{2-[(2-metoxyetyl)(metyl)amino]etyl}-2-
metyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)- 1H-pyrol-3-cacboxamit

Vi du 262: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-{2-[(2-metoxyetyl)(metyl)amino]etyl}-2-
metyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 263: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3.4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-2-
(triflometyl)-1H-pyrol-3-cacboxamit

Vi du 264: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-2-(triflometyl)-1H-pyrol-3-cacboxamit

Vi du 265: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-2-(triflometyl)- 1 H-pyrol-3-cacboxamit

Vi du 266: 2-(Diflometyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-
metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 267: 2-(Diflometyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-yl)- 1H-pyrol-3-cacboxamit

Vi du 268: 2-(Diflometyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-
metyl-2,3-dihydro- 1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 269: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit
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Vi du 270: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 271: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3.4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 272: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-2-
(2,2,2-trifloEtyl)-1H-pyrol-3-cacboxamit

Vi du 273: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-y1)-2-(2,2,2-trifloetyl)- 1H-pyrol-3-cacboxamit

Vi du 274: 5-(5-Flo-2-{|(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-2-(2,2,2-trifloEetyl)-1H-pyrol-3-cacboxamit

Vi du  275:  2-(2,2-Difloetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-
metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 276:  2-(2,2-Difloetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 277:  2-(2,2-Difloetyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3.4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-
metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 278: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-(2-metoxyetyl)-1-metyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit
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Vi du 279: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-(2-metoxyetyl)-1-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 280: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-2-(2-metoxyetyl)-1-metyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 281: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-2-
(morpholin-4-ylmetyl)- 1H-pyrol-3-cacboxamit

Vi du 282: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-2-(morpholin-4-ylmetyl)-1H-pyrol-3-cacboxamit

Vi du 283: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-2-(morpholin-4-ylmetyl)- 1H-pyrol-3-cacboxamit

Vi du 284: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl- 1H-pyrazol-4-yl)-2-
[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 285: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-2-[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 286: 5-(5-Flo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-2-[2-(morpholin-4-yl)etyl]- 1H-pyrol-3-cacboxamit

Vi du  287: 5-(5-Flo-2-{[(3S)-3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit

-168-



23582

Vi du  288: 5-(5-Flo-2-{[(3S)-3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du  289: 5-(5-Flo-2-{[(3S)-3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 290: 5-(2-{[(3S)-3-(Diflometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl }-5-
flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-

3-cacboxamit

Vi du 291: 5-(2-{[(3S)-3-(Diflometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-5-
flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-
yl)-1H-pyrol-3-cacboxamit

Vi du 292: 5-(2-{[(3S)-3-(Diflometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-5-
flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro- 1 H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 293: 5-(5-Flo-2-{[(3S)-3-(flometyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit

Vi du 294: 5-(5-Flo-2-{[(3S)-3-(flometyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 295: 5-(5-Flo-2-{[(3S)-3-(flometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)- 1H-pyrol-3-cacboxamit

Vi du 296: 5-(5-Flo-2-{[(3S)-3-(flometyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 297: 5-(5-Flo-2-{[(3S)-3-[(9aS)-hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 298: 5-(5-Flo-2-{[(3S)-3-[(9aS)-hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-

cacboxamit

Vi du 299: 5-(5-Flo-2-{[(3S)-3-[(9aR)-hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-y1)-1H-pyrol-3-cacboxamit

Vi du 300: 5-(5-Flo-2-{[(3S)-3-[(9aR)-hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 301: 5-(5-Flo-2-{[(3S)-3-[(9aR)-hexahydropyrazino[2,1-c][1,4]oxazin-8( 1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-

cacboxamit

Vi du 302: 5-(2-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl }-
5-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-

pyrol-3-cacboxamit

Vi du 303: 5-(2-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
5-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-
5-yl)-1H-pyrol-3-cacboxamit

Vi du 304: 5-(2-{[(35)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
5-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 305: 5-(2-{[(3S)-3-[(3-Xyanoazetidin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-5-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 306: 5-(2-{[(3S)-3-[(3-Xyanoazetidin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-ylJcacbonyl}-5-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 307: 5-(2-{[(3S)-3-[(3-Xyanoazetidin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-5-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 308: 5-(5-Flo-2-{[(3S)-3-(1-oxa-6-azaspiro[3.3 Jhept-6-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 309: 5-(5-Flo-2-{[(3S)-3-(1-oxa-6-azaspiro[3.3 Jhept-6-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 310: N-(1-Etyl-1H-pyrazol-4-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-
3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 311: N-(1-Xyclopropyl-1H-pyrazol-4-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-5-
(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 312: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-[ 1-(triflometyl)-
1H-pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Vi du 313: N-[1-(Diflometyl)-1H-pyrazol-4-yl]-N-(4-hydroxyphenyl)-1,2-dimetyl-5-
(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 314: N-(4-Hydroxyphenyl)-N-[1-(2-metoxyEtyl)- 1H-pyrazol-4-yl]-1,2-dimetyl-
5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 315: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-(morpholin-4-ylmetyI)-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-[1-(oxetan-3-
yl)-1H-pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Vi du 316: N-(4-Hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-[1-
(tetrahydrofuran-3-yl)-1H-pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Vi du 317: N-[1-(2-Hydroxy-2-metylpropyl)-1H-pyrazol-4-yl]-N-(4-hydroxyphenyl)-
1,2-dimetyl-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 318: 1,2-Dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-
5-yl)-N-phenyl-1H-pyrol-3-cacboxamit

Vi du 319: 1,2-Dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-y1)-5-(6-
{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-N-phenyl-1H-pyrol-3-cacboxamit

Vi du 320: N-(4-Flophenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-5-
(6-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 321: N-(4-Flophenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-
b]pyridin-5-yl)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 322: N-(4-Hydroxyphenyl)-N,1,2-trimetyl-5-(6-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-

3-cacboxamit
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Vi du 323: N-(2-Hydroxypyrimidin-5-yl)-1,2-dimetyl-5-(6-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-
phenyl-1H-pyrol-3-cacboxamit

Vi du 324: N-(2-Hydroxypyrimidin-5-yl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 325: N-(2-Hydroxypyrimidin-5-yl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 326: N-(2-Hydroxypyrimidin-5-yl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-5-
(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)- 1H-pyrol-3-cacboxamit

Vi du 327: N-(5-Xyano-1-metyl-1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-5-
(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 328: N-(4-Hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-
5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 329: N-(4-Hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-
5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 330: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(6-{[(3S)-
3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit
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Vi du 331: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1 H-pyrolo[2,3-b]pyridin-5-yl)-
5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-y1)-1H-pyrol-3-cacboxamit

Vi du 332: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-2,3 -dihydro-1H-pyrolo[2,3-
b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
yl]eacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 333: 1-Etyl-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl- 1H-pyrolo[2,3-b]pyridin-
5-yD)-5-(6-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-yl]-
cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 334 1-Btyl-N-(4-hydroxyphenyl)-2-metyl-N-(1 -metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroiso-
quinolin-2(1H)-yl]Jcacbonyl}-1,3-benzodioxol-5-yl)- 1 H-pyrol-3-cacboxamit

Vi du  335: N-(4-Hydroxyphenyl)-1 -(2-metoxyetyl)-2-metyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)- 1H-pyrol-3-cacboxamit

Vi du 336: N=(4-Hydr0xyphenyl)-1-(2-metoxyety1)-2-metyl-N-(1-mety1-2,3-dihydr0-
1H-pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)- 1H-pyrol-3-

cacboxamit

Vi du 337: 1-(2—Floetyl)-N—(4-hydroxyphenyl)-2-metyl-N-(l-metyl-1H-pyrolo[2,3-
b]pyridin=5-yl)—5-(6-{[(3S)-3-(morpholin-4-y1metyl)—3,4-dihydr0isoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 338: 1-(2-Floetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1 -metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-1 H-pyrol-3-

cacboxamit
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Vi du  339: 1-(2,2-Difloetyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1 -metyl-1H-
pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3 -(morpholin-4-ylmetyl)-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)- 1H-pyrol-3-cacboxamit

Vi du 340: 1-(2,2—Diﬂ0etyl)-=N—(4-hydroxyphenyl)-2—metyl-N=(1—metyl-2,3-dihydro-
1H-pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1 ,3-benzodioxol-5-yl)-1H-pyrol-3-

cacboxamit

Vi du 341: N-(4-Hydroxyphenyl)-2-metyl-N-(1-metyl-1 H-pyrazol-4-y1)-5-(6-{[(3S)-
3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1-(2,2,2-trifloetyl)-1H-pyrol-3-cacboxamit

Vi du 342: N-(4-Hydroxyphenyl)-2-metyl-N-(1-metyl-1H-pyrolo[2,3 -b]pyridin-5-yl)-
5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1-(2,2,2-trifloetyl)-1H-pyrol-3-cacboxamit

Vi du 343: N-(4-Hydroxyphenyl)-2-metyl-N=(1-metyl-2,3—dihydro-1H-pyr010[2,3-
b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
ylleacbonyl}-1,3-benzodioxol-5-y1)-1-(2,2,2-trifloetyl)-1H-pyrol-3-cacboxamit

Vi du 344: N-(4-Hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-metyl-3 4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5 -y)-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1-[2-(morpholin-4-yl)etyl]- 1H-pyrol-3-cacboxamit

Vi du 345: N-(4-Hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-metyl-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-2,3 -dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1-[2-(morpholin-4-yl)etyl]- 1H-pyrol-3-cacboxamit

Vi du 346: 1-[2-(Dimety1amin0)etyl]-N=(4-hydroxyphenyl)-2=-metyl-5-(6-{[(3R)-3=
metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1 ,3-benzodioxol-5-yl)-N-(1-metyl-
1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit
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Vi du 347: 1—[2-(Dimetylamino)etyl]=N-(4-hydroxyphenyl)-2=-mety1-5-(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-y1)-1H-pyrol-3-cacboxamit

Vi du 348: 1-[2-(Dimetylamino)etyl] -N-(4-hydroxyphenyl)-2-metyl-5-(6-{[(3R)-3-
metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3 -benzodioxol-5-y1)-N-(1-metyl-
2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 349: N-(4-Hydroxyphenyl)-1- {2-[(2-metoxyetyl)(metyl)amino]Etyl}-2-metyl-5-
(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5 -yD)-
N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-y1)- H-pyrol-3-cacboxamit

Vi du 350: N-(4-Hydroxyphenyl)-1-{2- [(2-metoxyetyl)(metyl)amino]Etyl}-2-metyl-5-
(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1 ,3-benzodioxol-5-yl)-
N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)- 1 H-pyrol-3-cacboxamit

Vi du 351: N-(4-Hydroxyphenyl)-1-metyl-N-(1 -metyl-2,3-dihydro-1H-pyrolo[2,3-
b]pyridin-5-y1)-5-(6-{[(3 S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylleacbonyl}-1,3-benzodioxol-5-yl)-2-(triflometyl)- 1H-pyrol-3-cacboxamit

Vi du 352: 2-(Diflometyl)-N-(4-hydroxyphenyl)- 1-metyl-N-(1 -metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1 H-pyrol-3-

cacboxamit

Vi du 353: N-(4-Hydroxyphenyl)-2-(metoxymetyl)-1-metyl-N-( 1 -metyl-2,3-dihydro-
1H-pyrolo[2,3-b]pyridin-5-yI)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1 H-pyrol-3-

cacboxamit

Vi du 354: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1 H-pyrazol-4-yl1)-5-(6-{[(3S)-
3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-2-(2,2,2-trifloetyl)-1H-pyrol-3-cacboxamit
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Vi du 355: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-1 H-pyrolo[2,3-b]pyridin-5-yl)-
5-(6-{[(3 S)—3-(morpholin—4-ylmety1)—3,4-dihydroisoquinolin-2(lH)-yl]cacbonyl}— 1,3-
benzodioxol-5-yl)-2-(2,2,2-trifloEtyl)-1H-pyrol-3-cacboxamit

Vi du 356: N-(4-Hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro- 1H-pyrolo[2,3-
b]pyridin-5-yl1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3 ,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}-1,3-benzodioxol-5-y1)-2-(2,2,2-trifloetyl)- 1H-pyrol-3-cacboxamit

Vi du 357: 2-(2,2-DifloEty])-N-(4-hydroxyphenyl)-1-metyl-N-(1-metyl-2,3-dihydro-
1H-pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-

cacboxamit

Vi du 358: N-(4-Hydroxyphenyl)-2-(2-metoxyEtyl)-1-metyl-N-(1-metyl-2,3 -dihydro-
1H-pyrolo[2,3-b]pyridin-5-y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-

cacboxamit hydroclorua

Hop chit néu & dé& muc nay thu dugc theo quy trinh dugc mo ta trong budc B
cua vi du 49 sir dung vi du 88 1am nguyén liéu ban dau, dugc hiéu réng san phém cudi
cing duoc hoa tan trong axetonitril va duge chuyén hoa thanh dang mudi trong dung
dich nuéc HCI 0,1IM. Sau budce lam kho lanh, san phdm mong muén thu dwoc dudi

dang chét ran.
Phan tich vi lugng nguyén té: (%, theo Iy thuyét : do duoc)

%C=65,80:64,71;%H=6,01:5,74,%N=10,23:10,03;%Cl-=4,32:6,47

Phé khéi lugng do phan gidi cao (ESI/+):
Cong thuire thuc nghiém: Cy5 Hyg Ng O
[M+H]" theo tinh toan: 785,3657
[M+H]" do dugc: 785,3658

Vi du 359: N-(4-Hydroxyphenyl)-1-metyl-5-(6-{[(3R)-3-metyl-3 4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1-metyl-2,3-
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dihydro-1H-pyrolo[2,3 -b]pyridin-5-yl)-2-(morpholin-4-ylmetyl)- 1H-pyrol-3-

cacboxamit

Vi du 360: N-(4-Hydroxyphenyl)-1-metyl-5-(6-{ [(3R)-3-metyl-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(1 -metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-2-[2-(morpholin-4-yl)etyl]-1H-pyrol-3-cacboxamit

Vi du 361: N—(4-Hydroxyphenyl)-1,2-dimety1-N-(1-metyl-1H-pyrazol-4-yl)-5-(6-
{[(3S)-3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-yl] cacbonyl}-1,3-benzodioxol-5-
y1)-1H-pyrol-3-cacboxamit

Vi du 362: N=(4—Hydr0xyphenyl)-1,2-dimetyl-N-(I-metyl-1H-pyrolo[2,3-b]pyridin—S-
yD-5-(6-{[(3S)-3-(triflometyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 363: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1 H-pyrolo[2,3-
b]pyridin-5-y1)-5-(6-{[(3S)-3-(triflometyl)-3 ,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}-1,3-benzodioxol-5-yI)-1H-pyrol-3-cacboxamit

Vi du 364: 5-(6-{[(3S)-3-(Diflometyl)-3 ,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
1,3-benzodioxol-5-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1H-pyrazol-4-
y1)-1H-pyrol-3-cacboxamit

Vi du 365: 5-(6-{[(3S)-3—(Diﬂometyl)-3,4-dihydr0isoquinolin-2(lH)-yl]cacbonyl}-
1,3-benzodioxol-5-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 366: 5-(6-{[(3S)-3-(Diﬂ0mety1)-3,4—dihydr0isoquinolin-2(lH)-yl]cacbonyl}-
1,3-benzodioxol-5-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1 -metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 367: 5-(6-{[(3 S)-3-(Flometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl }-1,3-
benzodioxol-5-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1H-pyrazol-4-yl)-
1H-pyrol-3-cacboxamit
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Vi du 368: 5-(6-{[(3S)-3-(Flometyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 369: 5-(6-{[(3S)-3-(Flometyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-m etyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 370 5-(6-{[(3S)-3-[(9aS)-Hexahydropyrazino[2,1-c][ 1,4]oxazin-8( 1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1 ,3-benzodioxol-5-y1)-N-(4-
hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 371: 5-(6-{[(35)-3-[(9aS)-Hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(4-
hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)- 1H-pyrol-3-

cacboxamit

Vi du  372: 5-(6-{[(3S)-3-[(9aS)-Hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(4-
hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-
IH-pyrol-3-cacboxamit

Vi du  373:  5-(6-{[(3S)-3-[(9aR)-Hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-N-(1-metyl- 1 H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du  374:  5-(6-{[(3S)-3-[(9aR)-Hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(4-
hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)- IH-pyrol-3-

cacboxamit

Vi du  375:  5-(6-{[(3S)-3-[(9aR)-Hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-
ylmetyl]-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(4-
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hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro- 1 H-pyrolo[2,3 -b]pyridin-5-yl)-
1H-pyrol-3-cacboxamit

Vi du 376: 5-(6-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-
1,3-benzodioxol-5-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-
yl)-1H-pyrol-3-cacboxamit

Vi du 377: 5-(6-{[(3S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1 H)-yl]cacbonyl}-
1,3-benzodioxol-5-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 378: 5-(6-{[(3 S)-3-(Aminometyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
1,3-benzodioxol-5-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3 -dihydro-1H-
pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Viodu 379:  5-(6-{[(3S)-3-[(3-Xyanoazetidin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-
metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit

Vi du 380: 5-(6-{[(39)-3-[(3-Xyanoazetidin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-ylJcacbonyl}-1,3-benzodioxol-5-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-
metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Vi du 381: 5-(6-{[(3S)-3-[(3-Xyanoazetidin-1-yl)metyl]-3,4-dihydroisoquinolin-
2(1H)-ylJcacbonyl}-1,3-benzodioxol-5-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-
metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit

Vi du 382: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(6-
{[(35)-3-(1-oxa-6-azaspiro[3.3Thept-6-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit

Vi du 383: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-
y1)-5-(6-{[(3S)-3-(1-0xa-6-azaspiro[3.3]hept-6-ylmetyl)-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-y1)-1H-pyrol-3-cacboxamit
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Vi du 384: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyridin-4-yl)-1H-pyrol-3-

cacboxamit hydroclorua

Phan tich vi lugng nguyén td: (%, theo ly thuyét : do duoc)
%C=67,28:67,73;%H=5,65:5,30;,%N=10,06:9,41%CI-=5,09:5,79

Vi dy 385: 5-(5-Flo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phé khdi lwong d6 phan giai cao (ESI+):

Cong thure thuc nghiém: C4; Hyy C1 Ng Oy

[M+H]" theo tinh toan: 713,3253

[M+H]" do duge: 713,3272

Vi du 386: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(5-xyano-1,2-dimetyl- 1H-pyrol-3-y1)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Budc A: N-[4-[tert-Butyl(dimetyl)silyl]oxyphenyl]-5-[5—010-2-[(3S)—3-(m0rpholin0-
metyl)-3,4-dihydro-1H-isoquinolin-2-cacbonyl]phenyl]-N-(5-xyano-1,2-dimetyl-
pyrol-3-yl)-1,2-dimetyl-pyrol-3-cacboxamit

Hop chét néu ¢ d&& muc nay thu duoc theo quy trinh giéng nhu & vi du 1 st
dung axit ciia quy trinh diéu ché 1 va hop chét cua quy trinh diéu ché 3" trong budc A,
va hop chét ciia quy trinh diéu ché 18" trong bude C.
IR: v -CN-: 2210 em™; v -C=0-: 1631 cm™
Buéc B: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(5-xyano-1,2-dimetyl-1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit cia bude A duoc loai bao vé theo quy trinh dugc mo ta trong trong

budc D cta vi du 1. San pham thu dugc theo cach d6 cudi cung duoc dua vao bude
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chuyén héa thanh dang mudi vé6i su c6 mat cia HCI trong ete. Sau khi loc va lam kho

lanh trong hdn hgp axetonitril/nuée, thu duge san phdm mong mubn.

'H NMR (500 MHz, dmso-d6) & ppm: 11,2 (bs, 1H), 9,39 (bs,1H), 7,83 (d, 1 H), 7,54
(d, 1 H), 7,33 (s, 1 H), 7,14 (m, 2 H), 7 (m, 2 H), 6,8 (d, 2 H), 6,62 (d, 2 H), 6,57 (bs,
1 H), 5,26 (s, 1 H), 5,26 (m, 1 H), 4,64/4,03 (AB, 2 H), 4,01/3,92 (2m, 4 H),
3,75/3,43/3,15/3,02 (4m, 4 H), 3,59 (s, 3 H), 3,3/3,15 (2m, 2 H), 2,97 (s, 3 H),
2,69/2,52 (dd+d, 2 H), 2,06 (s, 3 H), 1,91 (s, 3 H)

Phén tich vi lwong nguyén t6: (%, theo ly thuyét : do duoc)
%C=65,34:65,50;%H=5,62:5,15;%N=11,15:10,84%Cl1-=4,70:4,44

Phé khéi lugng d6 phén giai cao (ESI+):

Cong thirc thuc nghiém: C4; Hyy C1 Ng Oy

[M+H]" theo tinh toan: 717,2952

[M+H]" do dugc: 717,2951

Vi du 387: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-c]pyridin-5-
y1)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-
1,3-benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lwong nguyén t6: (%, theo ly thuyét : do dugc)
%C=66,62:66,36;%H=5,59:5,62;%N=10,84:10,72%Cl1-=4,57:4,55
Phé khdi lugng @6 phén giai cao (ESI+):

Cong thire thuce nghiém: Cy3 Hyp Ng Og

[M-+H]" theo tinh toan: 739,3239

[M+H]" do duoc: 739,3241

Vi du 388: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit dihydroclorua

Hop chat néu & dé muc nay thu dugc theo quy trinh dugc mo ta trong budc B
cua vi du 49 sir dung vi du 71 [am nguyén li€u ban dau, duoc hiéu 12 san phém cudi

cing duge dua vao bude chuyén hoa thanh dang mudi voi sy co mat cua HCl 1M
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trong ete. Sau khi loc va lam kho lanh trong hén hop axetonitril/nudc, thu duge hop

chat mong muon.

Phan tich vi lwong nguyén tb: (%, theo ly thuyét : do duoc)
%(C=62,73:62,96;%H=5,64:4,95;%N=10,45:10,32;%C1=13,23:12,91
Ph khéi lwong do phan giai cao (ESI+):

Cong thirc thuc nghiém: Cy, Hyz CI Ng Oy

[M+H]" theo tinh toan: 731,3107

[M+H]" do dugc: 731,3111

Vi du 389: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
c]pyridin-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh ndy dugc thuc hién theo quy trinh téng quat & vi du 1 sir dung céc
quy trinh didu ché thich hop. San phdm thu dugc cubi cung dugc hoa tan trong
axetonitril v dugc chuyén héa thanh dang mubi sir dung dung dich nuéc HCI 0,1M.

Sau budc 1am khé lanh, hop chit mong muén thu duge dudi dang chét ran.

Phén tich vi lugng nguyén td: (%, theo 1y thuyét : do duoc)
%C=65,88:66,28;%H=5,53:5,15;%N=10,98:10,95;%Cl-=4,63:4,47
Phd khéi luong d6 phén giai cao (ESI/FIA/HR va MS/MS):

Cong thire thuc nghiém: Cyp Hyy Cl1 Ng Oy

[M+H]" theo tinh toan: 729,2951

[M+H]" do dugc: 729,2954

Vi du 390: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl- 1H-pyrolo[2,3-b]pyridin-5-yl)-N-
phenyl-1H-pyrol-3-cacboxamit

Quy trinh ndy dugc thuc hién theo quy trinh tong quat & vi du 1 sir dung cac
quy trinh diéu ché thich hop, dugc hiéu 1a Budc D khong duge thuc hién. San phim

mong mudn thu duogc & dang bazo tu do.
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Phan tich vi lwong nguyén td: (%, theo ly thuyét : do dugc)
%C=70,72:69,77;%H=5,79:5,96;%N=11,78:11,43

Phé khéi lwong d6 phan giai cao (ESI+):

Cong thire thue nghiém: Cyy Hay C1 Ng Os

[M+H]" theo tinh toan: 713,3001

[M+H]" do duoc: 713,2998

Vi du 391: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[3,2-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lwong nguyén t6: (%, theo ly thuyét : do duogc)
%C=65,88:65,69;%H=5,33:4,87;%N=10,98:10,86;%C1-=4,63:4,51
Phd khéi luong d6 phan giai cao (ESI+-/FIA):

Cong thirc thye nghi€ém: Cy Hyy C1 Ng Oy

[M+H]" theo tinh ton: 729,2951

[M+H]" do dwge: 729,2953

Vi du 392: 5-(5-Clo-2-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-phenyl-1H-pyrol-3-

cacboxamit hydroclorua

Phén tich vi lugng nguyén t: (%, theo ly thuyét : do duoc)
%C=68,19:68,33;%H=6,00:5,49;%N=10,78:10,71;%Cl1-=4,55:4,46;%CI = 9,58:9,78
Phé khéi lwvong db phan giai cao (ESI+-/FIA):

Cong thirc thue nghiém: Cyy Hys CI Ny Oy

[M+H]" theo tinh toan: 703,3046

[M-+H]" do dugc: 703,3042

Vi du 393: 5-(5-Clo-2-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl1)-1H-pyrol-3-cacboxamit hydroclorua

-184-



23582

Phé khéi luong d6 phan giai cao (ESI+-/FIA):
Cong thirc thuc nghiém: Cy4y Hys Cl Ng Oy
[M+H]" theo tinh toan: 757,3264

[M+H]" do duge: 757,3263

Vi du 394: 5-(5-Clo-2-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit

Hop chit néu & dé muc nay thu dugc theo quy trinh dugc md ta trong budc B
cua vi du 49 sir dung vi du 393 lam nguyén li€¢u ban dau, san pham khong dugc dua

vao budc chuyén hoa thanh dang muoi.

Phén tich vi lugng nguyén td: (%, theo ly thuyét : do duoc)
%C=69,60:69,56;%H=6,21:6,24;%N=11,07:11,08

Phd khéi luong d6 phéan gidi cao (ESI+-/FIA):

Cong thirc thuc nghiém: Cy4 Hy7 C1 Ng Oy

[M~+H]" theo tinh toan: 759,3420

[M+H]" do dugc: 759,3422

Vi du 395: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(3-xyano-4-metoxyphenyl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh nay dugc thuc hién theo quy trinh tong quat & vi du 1 sir dung céc
quy trinh diéu ché thich hop. San phdm thu dugc cudi cing dwgc hoa tan trong
axetonitril va duoc chuyén héa thanh dang mubi sir dung dung dich nude HCI 0,1M.
Sau buéce lam kho lanh, hop chét mong mudn thu duoc dudi dang chét ran.

Phd khéi lwgng d6 phén giai cao (ESI/FIA/HR va MS/MS):
Cong thirc thue nghiém: Cyg Hyg Cl N5 Os

[M+H]" theo tinh toan: 730,2791

[M+H]" do duoc: 730,2790
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Vi du 396: N-(3-Flo-4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-5-
(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 sir
dung axit cia quy trinh diéu ché 11 va (3S)-3-(4-morpholinylmetyl)-1,2,3,4-
tetrahydroisoquinolin (xem quy trinh didu ché 3') trong buéc A, va hop chit cia quy
trinh didu ché 20" trong buéc C. San pham thu duge cudi cung duoc dua vao budc
chuyén hoa thanh dang mudi v6i su ¢6 mat caa HCI IM trong ete. Sau khi loc va lam

kh6 lanh trong hdn hop axetonitril/nude, thu duoc hop chit mong mudn.

Phén tich vi lugng nguyén t6: (%, theo 1y thuyét : do dugc)
%C=65,79:65,43;%H=5,39:5,19;%N=11,31:11,21;%Cl-=4,77:4,34

Phé khéi luong dd phan giai cao (ESI/FIA/HR va MS/MS):

Cong thure thuc nghi€ém: Cs9 H3g F Ng Og

[M-+H]" theo tinh toan: 707,2988

[M+H]" do duoc: 707,2988

Vi du 397: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-N-(2-metoxypyrimidin-5-yl)-1,2-dimetyl-
1H-pyrol-3-cacboxamit

Phé khéi luong do phan giai cao (ESI+):

Cong thirc thyuc nghiém: C;9 H3g Cl Ng Os

[M+H]" theo tinh toan: 707,2743

[M+H]" do duoc: 707,2746

Vi du 398: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(3-xyanophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-

3-cacboxamit hydroclorua

Phén tich vi lugng nguyén td: (%, theo 1y thuyét : do duoc)
%C=66,85:66,75;%H=5,34:5,42;%N=9,51:9,73;%CI1=9,62:9,67;%Cl'=4,81:4,71

-186-



23582

Phd khéi lugng d6 phan giai cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thirc thuc nghi€ém: C4; Hzg C1 N5 Oy

[M+H]" theo tinh toan: 700,2685

[M+H]" do duge: 700,2686

Vi du 399: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(3-flo-4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-
4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu ¢ d& muc ndy thu duogc theo quy trinh giéng nhu ¢ vi du 1 su
dung axit cia quy trinh didu ché 1 va (35)-3-(4-morpholinylmetyl)-1,2,3,4-
tetrahydroisoquinolin (xem quy trinh diéu ché 3') trong bugc A, va hop chét cua quy
trinh diéu ché 20" trong bude C. San phdm thu duge cudi cung dugce dua vao budc
chuyén héa thanh dang mubi véi su ¢6 mat cua HCI IM trong ete. Sau khi loc va lam

kho lanh trong hdn hop axetonitril/nuée, thu duge hop chit mong mudn.

Phan tich vi lvgng nguyén td: (%, theo ly thuyét : do duoc)
%C=62,21:61,32;%H=5,36:5,18;%N=11,46:11,14;%CIl= 9,66:10,16;%C1=4,83:5,23
Phé khéi lugng do phan gii cao (ESI+-/FIA/HR, ESI-/FIA ):

Cong thirc thuc nghiém: Csg Hiyg C1 F Ng Oy

[M+H]" theo tinh toan: 697,2700

[M+H]" do duge: 697,2704

Vi du  400: Metyl 2-[{[5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydro-
isoquinolin-2(1H)-yl]cacbonyl} phenyl)-1,2-dimetyl- 1H-pyrol-3-yl]cacbonyl} (4-
hydroxyphenyl)amino]pyridin-4-cacboxylat hydroclorua

Hop chét néu & dé muc nay 1 san phim phu tao thanh trong quy trinh tong hop
& vi du 110 (trong bude cudi cing trude khi xay ra budc chuyén hoa thanh dang mubi)
do sy thuy phén nhém chirc nitril thinh nhém chitc metyl este. Hop chét nay dugc
tach ra khéi cac hop chét & vi du 110 biang sic ky trén silica gel trong hdn hop

metanol va diclometan.
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Phén tich vi lwong nguyén to: (%, theo 1y thuyét : do dugc)
%C=63,90:64,43;%H=5,36:5,01;%N=9,09:9,34,%C1=4,60:4,46
Phé khéi hwong d6 phan gii cao (ESI+/HR va ESI-/LR):

Cong thire thyc nghiém: Cy4; Hyg C1 N5 Og

[M+H]" theo tinh toan: 734,2740

[M+H]" do duoc: 734,2743

Vi du 401: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(3-xyano-4-flophenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-

pyrol-3-cacboxamit hydroclorua

Phan tich vi lwgng nguyén td: (%, theo Iy thuyét : do duoc)
%C=65,25:64,23;%H=5,07:4,71;%N=9,28:9,36;%Cl= 9,40:9,59;%C1=4,70:4,50
Phé khéi lwong d6 phan giai cao (ESI+-/FIA/ HR, ESI-/FIA):

Cong thire thuc nghi€ém: C4; H3; C1F N5 Oy

[M+H]" theo tinh toan: 718,2591

[M+H]" do duoc: 718,2593

Vi du 402: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-{1-[(3S hoac R)-
tetrahydrofuran-3-yl]-1H-pyrazol-4-yl}-1H-pyrol-3-cacboxamit hydroclorua

Phan tich vi lrong nguyén t6: (%, theo Iy thuyét : do duoc)
%C=65,20:65,92;%H=5,87:5,78;%N=11,13:10,36%C1=4,69:4,79)
Phé khéi luong d6 phan giai cao (ESI+):

Cong thure thuc nghiém: C4H43FNgOs

[M+H]" theo tinh toan: 719,3359

[M+H]" do dugc: 719,3362

Vi du 403: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]Jcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-{1-[(3R hoic S)-
tetrahydrofuran-3-yl]-1H-pyrazol-4-yl}-1H-pyrol-3-cacboxamit hydroclorua
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Phan tich vi luong nguyén t6: (%, theo Iy thuyét : do duoc)
%C=65,20:66,04;%H=5,87:5,87;%N=11,13:10,62;%C1=4,69:4,76
Phé khéi lugng do phan giai cao (ESI/+):

Cong thure thuc nghiém: C4Hy3FNgO5

[M+H]" theo tinh toan: 719,3359

[M+H]" do duge: 719,3350

Céc hop chit & cac vi du 402 va 403 thu dugc theo quy trinh & vi du 1 st dung
axit quy trinh diéu ché 8 va hop chit cia quy trinh diéu ché 3' trong budc A, va hop
chit ctia quy trinh diéu ché 22" trong bude C. Céc chat dong phan khong dbi quang
thu dugc duge tich bang sic ky dong phén quang hoc va sau d6 duge chuyén hoa
thanh dang mubi va duge lam khé lanh nhu duge mo ta trong quy trinh tong quat dé

thu dugc cac hgp chat néu & dé muc nay.

Vi du 404: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(2-xyanopyrimidin-4-y1)-N-(4-hydroxyphenyl)-1,2-dimetyl-

1H-pyrol-3-cacboxamit hydroclorua

Vi du 405: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
ylJeacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-N-
(pyridazin-4-yl)-1H-pyrol-3-cacboxamit dihydroclorua

Hop chét néu ¢ dé muc nay thu dugc theo quy trinh giéng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 1 va hop chét ctia quy trinh diéu ché 3' trong budc A,
va amin tuwong thich trong bude C, bude D khong duoc thuc hién. Hop chit thu dugce
dugc chuyén hoéa thanh dang mudi va dugc lam kho6 lanh nhu dugc moé ta trong quy
trinh tdng quat dé thu dugc hop chit néu & dé muc nay.
Phé khéi lwong dd phan giai cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thire thuc nghiém: Cy49 Hz9 CI1 Ng O;
[M+H]" theo tinh toan: 715,2906
[M+H]" do duge: 715,2909
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Vi du 406: N-(5-Xyano-1,2-dimetyl-1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-5-(2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 st
dung axit cuia quy trinh didu ché 25 va hop chit cia quy trinh didu ché 3' trong budc
A, va hop chit ctia quy trinh diéu ché 18" trong budc C. Hop chét thu dwgc dugc
chuyén hoéa thanh dang mudi va duge 1am kho lanh nhu duge md ta trong quy trinh

tdng quat dé thu dugc hop chét néu & dé muc nay.

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=68,46:68,27;%H=6,03:5,12;%N=11,68:11,75;%C1"=4,93:4,73
Phd khdi lugng @6 phén giai cao (ESI/FIA/HR va MS/MS, ESI-/FIA):
Cong thirc thyc nghiém: Cy; Hyy Ng Oy

[M+H]" theo tinh toan: 683,3340

[M+H]" do duoc: 683,3334

Vi du 407: N-(3-Flo-4-hydroxyphenyl)-5-(5-metoxy-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-1,2-dimetyl-N-(1-metyl-
1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & dé muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit cia quy trinh didu ché 12 va hop chit cua quy trinh didu ché 3' trong budc
A, va hop chit ctia quy trinh didu ché 20" trong budc C. Hop chét thu dwoc dugc
chuyén héa thanh dang mudi va duge 1am khd lanh nhu dugc md ta trong quy trinh

téng quat dé thu dugc hop chit néu & d& muc nay.

Phan tich vi luong nguyén tb: (%, theo ly thuyét : do duorc)
%C=64,23:63,94;%H=5,80:5,00;%N=11,52:11,56;%Cl"=4,86:4,99

Phé khéi lwong do phan giai cao (ESI+-/FIA/HR va MS/MS, ESI-/FIA):
Cong thire thuc nghiém: Cs9 Hay F Ng Os

[M+H]" theo tinh toan: 693,3195

[M+H]" do duoc: 693,3191
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Vi du 408: N-(5-Xyano-1,2-dimetyl-1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-5-(5-
metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh didu ché 12 va hop chét clia quy trinh diéu ché 3' trong budéc
A, va hop chét cia quy trinh didu ché 18" trong budc C. Hop chét thu duge dugc
chuyén hoa thanh dang mubdi va dugc lam kho lanh nhu duge mo ta trong quy trinh

téng quat dé thu dugc hop chit ndu & dé muc nay.

Phén tich vi lwong nguyén t6: (%, theo 1y thuyét : do dugc)
%C=67,32:67,30,%H=6,05:5,28;%N=11,22:11,15;%Cl=4,73:4,59
Phé khéi lugng do phan giai cao (ESI+-/FIA/HR va ESI-/FIA):
Cong thue thuc nghiém: Cyp Hys Ng Os

[M+H]" theo tinh toan: 713,3446

[M+H]" do dugc: 713,3443

Vi du 409: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-
y1)-5-(2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh didu ché 25 va hop chét ctia quy trinh diéu ché 3' trong budc
A, va hop chét cta quy trinh diéu ché 11" trong budc C. Hop chit thu duoc duoc
chuyén hoa thanh dang mudi va dugc 1am kho lanh nhu duge md ta trong quy trinh

tbng quét dé thu dugc hop chit néu & dé muc nay.

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do dugc)
%C=68,98:68,95;%H=5,93:4,76;%N=11,49:11,43

Phé khéi lugng do phan giai cao (ESI/FIA/HR va MS/MS):
Cong thirc thue nghiém: Cyp Hay Ng Oy

[M+H]" theo tinh toan: 695,3340

[M+H]" do dugc: 695,3341
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Vi du 410: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-
b]pyridin-5-y1)-5-(2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & dé muc nay thu duoc theo quy trinh dugc mé ta trong buéc B
cta vi du 49 sir dung vi du 409 1am nguyén liéu ban dau. Hop chat thu duoc duoc
chuyén héa thanh dang mubi va dugc 1am kho lanh nhu dwgc md ta trong quy trinh

tdng quat dé thu duoc hop chit néu & dé muc nay.

Phd khéi lugng d6 phan giai cao (ESI/FIA/HR va ESI-/FIA):
Cong thirc thue nghiém: Cyp Hyy Ng Oy

[M+H]" theo tinh toan: 697,3497

[M+H]" do dwoc: 697,3497

Vi du 411: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-2-metyl-N-(1-metyl- | H-pyrazol-4-yl)-1-
[2-(morpholin-4-yl)Etyl]-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duoc theo quy trinh giéng nhu & vi du 96 sir
dung axit clia quy trinh diéu ché 30, hop chét ciia quy trinh didu ché 1', va hop chit
ctia quy trinh didu ché 1". Hop chit thu dwgc dugc chuyén hoa thanh dang mudi va
duoc 1am kho lanh nhu duge mod ta trong quy trinh tong quat dé thu dugc hop chét néu
& d& muc nay.

Phé khéi luong d6 phan giai cao (ESI/FIA/HR va MS/MS):
Cong thirc thyc nghiém: C;9 Hyy Cl Ng Oy

[M+H]" theo tinh toan: 693,2951

[M+H]" do dugc: 693,2947

Vi du 412: 5-(5-Clo-2-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(5-xyano-1,2-dimetyl-1H-pyrol-3-yl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu ¢ dé muc nay thu dugc theo quy trinh gidng nhu & vi du 1 si

dung axit ctia quy trinh diéu ché 1 va hop chét ctia quy trinh diéu ché 6' trong budc A,
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va hop chét cta quy trinh diéu ché 18" trong budc C. Hop chét thu dugc duoc chuyén
héa thanh dang mudi va dwoc 1am khé lanh nhu duge mé ta trong quy trinh tdng quat

dé thu duge hop chit néu & d& muc nay.

Phén tich vi lugng nguyén t6: (%, theo 1y thuyét : do dugc)
%C=66,06:65,61;%H=5,93:5,22;%N=10,75:10,69;%C1=4,53:4,68
Phé khébi lwong do phan giai cao (ESI/FIA/HR va MS/MS, ESI-/FIA):
Cong thirc thuc nghiém: Cy3 Hys Cl1 Ng Oy

[M+H]" theo tinh todn: 745,3264

[M+H]" do dugc: 745,3260

Vi du 413: N-(5-Xyano-1,2-dimetyl-1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-5-(7-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}-2,3-dihydro-1,4-benzodioxin-6-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 s
dung axit ciia quy trinh didu ché 13 va hop chét cua quy trinh diéu ché 3' trong budc
A, va hop chét cta quy trinh diéu ché 18" trong budc C. Hop chét thu dugce dugc
chuyén héa thanh dang mubdi va duge lam kho lanh nhu duoc mé ta trong quy trinh

tbng quat dé thu dugc hop chat néu & d& muc nay.

Phan tich vi lugng nguyén t6: (%, theo Iy thuyét : do dugc)
%C=66,44:66,40;%H=>5,83:4,84;%N=10,81:10,79;%Cl=4,56:4,22
Phé khéi lugng do phan giai cao (ESI/FIA/HR va MS/MS, ESI-/FIA):
Cong thirc thuc nghiém: Cy3 Hyy Ng Og

[M-+H]" theo tinh toan: 741,3395

[M+H]" do dugc: 741,3397

Vi du 414: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(5-metyl-5H-pyrolo[3,2-
d]pyrimidin-2-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu ¢ d&& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh diéu ché 1 va hop chit cua quy trinh diéu ché 3' trong budc A,

va amin twong thich trong buéc C. Hop chét thu dwoc dwoc chuyén hoa thanh dang
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mudi va duge 1am kho lanh nhu duge mé ta trong quy trinh tdng quat dé thu dwoc hop

chat néu & dé muc nay.

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do duogc)
%C=64,23:64,38;%H=5,39:5,25,%N=12,79:12,62;%C1=4,62:4,39
Phé khdi lugng d6 phan gidi cao (ESI/FIA/HR va MS/MS, ESI-/FIA):
Cong thirc thue nghiém: C4; Hyg CI N5 Oy

[M+H]" theo tinh toan: 730,2903

[M+H]" do dugc: 730,2904

Vi du 415: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(5-xyano-1,2-dimetyl-1H-pyrol-3-y1)-N-(4-hydroxyphenyl)-1-

metyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 s&
dung axit ciia quy trinh diéu ché 3 va hop chat ciia quy trinh diéu ché 3' trong budc A,
va hop chét ciia quy trinh diéu ché 18" trong buée C. Hop chit thu duge duogc chuyén
héa thanh dang mudi va dugc 1am kho lanh nhu dugc mo ta trong quy trinh téng quat

dé thu duoc hop chit néu & d& muc nay.

Phén tich vi lirong nguyén t6: (%, theo ly thuyét : do duoc)
%C=64,95:65,14;%H=5,45:5,34;%N=11,36:11,36;%C1=4,79:4,67
Phé khéi lwong do phan giai cao (ESI+-/FIA/HR, ESI-/FIA):

Cong thire thue nghiém: Cyo Hsg Cl Ng Oy

[M+H]" theo tinh toan: 703,2794

[M+H]" do duoc: 703,2795

Vi du 416: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[ 1 -(tridoterimetyl)-1H-
pyrazol-4-yl]-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & dé muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sur
dung axit ctia quy trinh didu ché 1 va hop chét cua quy trinh diéu ché 3' trong budc A,

va hop chét ciia quy trinh didu ché 25" trong buéc C. Hop chit thu dugc duge chuyén
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héa thanh dang mudi va duoc 1am khé lanh nhu duge mo ta trong quy trinh tong quat

dé thu duoc hop chit néu & d& muc nay.

Phan tich vi lwong nguyén t6: (%, theo 1y thuyét : do duoc)
%C=63,51:63,41;%H=5,63:5,42;%N=11,69:11,61;%C1=4,93:4,85
Ph khdi lugng d6 phén giai cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thirc thuc nghi€ni: C3g Hyg Cl D3 Ng Oy

[M+H]" theo tinh toan: 682,2982

[M+H]" do duoc: 682,2986

Vi du 417: N-(5-Xyano-1,2-dimetyl-1H-pyrol-3-y1)-N-(4-hydroxyphenyl)-5-(4-
metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 sir
dung axit ctia quy trinh didu ché 31 va hop chét cua quy trinh diéu ché 3' trong budce
A, va hop chét ctia quy trinh didu ché 18" trong budc C. Hop chét thu duge dugce
chuyén héa thanh dang mubi va dugc lam khd lanh nhu duge mo ta trong quy trinh

tdng quat dé thu duoc hop chit néu & d& muc nay.

Phan tich vi lrong nguyén t6: (%, theo Iy thuyét : do duoc)
%C=67,32:67,56;%H=6,05:5,84;%N=11,22:11,21;%CIl'=4,73:4,71
Phd khéi lwong do phan gii cao (ESI/FIA/HR va MS/MS, ESI-/FIA):
Cong thitc thuc nghiém: Cy, Hyy Ng Os

[M+H]" theo tinh toan: 713,3446

[M+H]" do duoc: 713,3446

Vi du 418: N-(4-Hydroxyphenyl)-5-(4-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl- 1H-pyrazol-
4-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 31 va hop chit cua quy trinh diéu ché 3' trong budc

A, va hop chit ctia quy trinh didu ché 1" trong budc C. Hop chét thu duoc dugc
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chuyén héa thanh dang mudi va dugce 1am khé lanh nhu duge md ta trong quy trinh

tdng quat dé thu dugce hop chit néu & dé muc nay.

Phan tich vi lugng nguyén td: (%, theo 1y thuyét : do duoc)
%C=65,86:65,51;%H=6,09:6,09;%N=11,82:11,73;%C1=4,98:5,14
Phd khéi luong do phan giai cao (ESI/FIA/HR, ESI-/FIA):

Cong thirc thuc nghiém: C39 Hyy Ng Os

[M+H]" theo tinh toan: 675,3289

[M+H]" do duoc: 675,3286

Vi du 419: N-(3-Xyanophenyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-

1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 sir
dung axit ctia quy trinh didu ché 8 va hop chit cua quy trinh didu ché 3' trong budc A,
va hop chét cta quy trinh didu ché 41" trong budc C. Hop chét thu dugc duge chuyén
hoéa thanh dang mudi va dugc 1am khd lanh nhu dugc mé ta trong quy trinh tdng quat

dé thu dugc hop chét néu & dé muc nay.

Phd khéi luong d6 phan giai cao (ESI+):
Cong thirc thuc nghiém: C4H3gFNsO4
[M+H]" theo tinh todn: 684,2988
[M+H]" do duoc: 684,2975

Vi du 420: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[ 1 -(tridoterimetyl)-1H-
pyrazol-4-yl]-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu ¢ d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 8 va hop chét ciia quy trinh diéu ché 3' trong budc A,
va hop chat ctia quy trinh diéu ché 25" trong budc C. Hop chét thu dugc duge chuyén
hoa thanh dang mudi va dugc lam kho lanh nhu dwgc mb ta trong quy trinh tong quat

dé thu duge hop chit néu & dé muc nay.
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Phd khéi lwong d6 phén giai cao (ESI/+):
Cong thirc thue nghiém: C3gD3H36FNgO4
[M+H]" theo tinh todn: 666,3285
[M+H]" do dugrc: 666,3265

Vi du 421: N-(5-Xyano-1,2-dimetyl-1H-pyrol-3-y1)-5-(5-flo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duge theo quy trinh gidng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 8 va hop chét cia quy trinh didu ché 3' trong budc A,
va hop chét ciia quy trinh didu ché 18" trong budc C. Hop chét thu duge duoc chuyén
hoéa thanh dang mubi va dugc 1am khé lanh nhu duoc mo ta trong quy trinh téng quat

dé thu dugc hop chit néu ¢ dé muc nay.

Phé khéi lwong do phan gidi cao (ESI/FIA/HR va MS/MS):
Cong thure thuc nghi€m: Cy4 Hy F Ng Oy

[M+H]" theo tinh toan: 701,3246

[M+H]" do dugc: 701,3282

Vi du 422: N-(4-Hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(2-
{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-

1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu ¢ d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 st
dung axit ciia quy trinh diéu ché 25 va hop chét cua quy trinh diéu ché 3' trong budc
A, va hop chét cia quy trinh didu ché 1" trong buéc C. Hop chit thu duoc dugc
chuyén hoéa thanh dang mudi va dugc 1am kho lanh nhu duoc mé ta trong quy trinh

téng quéat dé thu dugc hop chét néu & d& muc nay.

Phén tich vi lugng nguyén t6: (%, theo 1y thuyét : do dugc)
%C=67,00:67,47;%H=6,07:5,54;%N=12,34:12,46,%C1'=5,20:4,58
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Phd khdi lugng do phan gidi cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thirc thuc nghiém: Csg Hyg Ng Oy

[M~+H]" theo tinh toan: 645,3184

[M+H]" do dugc: 645,3182

Vi du 423: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[ 1-(oxetan-3-yl)-1H-
pyrazol-4-yl]-1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sit
dung axit cia quy trinh diéu ché 8 va hop chét ctia quy trinh diéu ché 3' trong buédc A,

va hop chét ciia quy trinh diéu ché 26" trong buéce C.

Phan tich vi lwgng nguyén tb: (%, theo Iy thuyét : do dugc)
%C=68,17:67,82;%H=5,86:5,97;%N=11,92:11,48

Phé khéi lwgng d6 phan giai cao (ESI/FIA/HR va MS/MS):
Cong thure thuc nghi€ém: CyoHy4;FN¢Os5

[M+H]" theo tinh toan: 705,3202

[M+H]" do duoc: 705,3207

Vi du 424: N-(4-Hydroxyphenyl)-N-(2-metoxypyrimidin-5-yl)-1,2-dimetyl-5-(2-
{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-

1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 st
dung axit clia quy trinh diéu ché 25 va hop chit cia quy trinh diéu ché 3' trong budc
A, va hop chét clia quy trinh didu ché 12" trong buéc C. Hop chit thu duge duge
chuyén héa thanh dang mudi va dugc 1am kho lanh nhu dugc mo ta trong quy trinh

tong quéat dé thu dugc hop chit néu & d& muc nay.

Phan tich vi lwgng nguyén td: (%, theo ly thuyét : do duoc)
%C=66,05:65,63;%H=5,83:5,45;%N=11,85:11,93;%CI1=5,00:4,91
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Pho khdi lugng do phan giai cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thirc thuc nghiém: Cs9 Hyg Ng Os

[M+H]" theo tinh toan: 673,3133

[M+H]" do duoc: 673,3129

Vi du 425: N-(3-Xyano-5-metoxyphenyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-
3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu dugc theo quy trinh gibng nhu & vi du 1 st
dung axit cta quy trinh diéu ché 8 va hop chit cta quy trinh diéu ché 3' trong budc A,
va the appropriate amin trong budc C. Hop chét thu duoc dugc chuyén héa thanh
dang mubdi va dugc 1am kho lanh nhu duge mé ta trong quy trinh téng quat dé thu

dugc hop chat néu ¢ dé muc nay.

Phén tich vi lugng nguyén té: (%, theo ly thuyét : do duoc)
%C=67,25:66,55;%H=5,51:5,28;%N=9,33:8,55%C1'=4,73:4,67

Vi du 426: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-N-(2-metoxypyrimidin-5-yl)-1,2-dimetyl-
1H-pyrol-3-cacboxamit

Hop chit néu & d& muyc nay thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit ciia quy trinh diéu ché 8 va hop chét ctia quy trinh diéu ché 3' trong budc A,
va hop chét clia quy trinh diéu ché 12" trong budc C.
Phé khéi luong do phan giai cao (ESI/FIA/HR va MS/MS):
Cong thirc thuc nghiém: C39H39FN¢Os
[M+H]" theo tinh toan: 691,3038
[M+H]" do dugc: 691,3060

Vi du 427: N-(3-Xyano-4-metoxyphenyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-

3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit hydroclorua
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Hop chit néu & dé muc nay thu dugc theo quy trinh giéng nhu & vi du 1 sir
dung axit ctia quy trinh diéu ché 8 va hop chét ciia quy trinh diéu ché 3' trong budc A,
va amin twong thich trong budc C. Hop chat thu duoc duge chuyén hoa thanh dang
mudi va duoc 1am kho lanh nhu duge mé ta trong quy trinh tong quat dé thu duoc hop

chat néu & dé muc nay.

Phan tich vi luong nguyén t6: (%, theo ly thuyét : do dugc)
%C=67,24:66,41;%H=5,51:5,35;%N=9,33:8,97%C1'=4,73:4,81

Vi du 428: N-(5-Xyano-1,2-dimetyl-1H-pyrol-3-yl)-5-(4-flo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh diéu ché 26 va hop chét cua quy trinh diéu ché 3' trong budc
A, va hop chét cta quy trinh diéu ché 18" trong budc C. Hop chat thu duoc duge
chuyén héa thanh dang mudi va duge 1am khé lanh nhu duge mé ta trong quy trinh

tbng quét dé thu duge hop chat néu & d& muc nay.

Phan tich vi luong nguyén td: (%, theo 1y thuyét : do dugc)
%C=66,79:66,97;%H=5,74:5,36;%N=11,40:11,45;%CI'=4,81:4,53
Phé khéi luong do phan giai cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thirc thuc nghiém: C4; Hay F Ng Oy

[M+H]" theo tinh toan: 701,3246

[M+H]" do duge: 701,3245

Vi du 429: N-(5-Xyano-1,2-dimetyl-1H-pyrol-3-yl)-5-(4-flo-5-metoxy-2-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 27 va hop chét ctia quy trinh didu ché 3' trong buéc

A, va hop chét cta quy trinh didu ché 18" trong budc C. Hop chét thu duogc duoc
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chuyén hoa thanh dang mubdi va duge lam khé lanh nhu dugc mé ta trong quy trinh

tbng quat dé thu dugc hop chit néu & d& muc nay.

Phan tich vi lwong nguyén t6: (%, theo Iy thuyét : do duoc)
%C=65,75:65,43;%H=5,78:5,57;%N=10,95:10,81;%C1=4,62:4,54
Phd khdi lugng do phan giai cao (ESI/FIA/HR va MS/MS, ESI-/FIA):
Cong thirc thuc nghiém: Cy, Hyz F Ng Os

[M-+H]" theo tinh toan: 731,3352

[M+H]" do dwoc: 731,3351

Vi du 430: 5-(5-Clo-2-{[3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-yl1]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]-
pyridin-5-yl)-1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit cia quy trinh diéu ché 1 va racemic 3-(triflometyl)-1,2,3,4-
tetrahydroisoquinolin trong buéc A, va hop chét clia quy trinh diéu ché 11" trong

budce C.

Phé khéi lwong d6 phan giai cao (ESI+-/FIA/HR va MS/MS, ESI-/FIA):
Cong thic thuc nghiém: Csg H3; Cl F3 N5 Os

[M+H]" theo tinh toan: 698,2140

[M+H]" do dugc: 698,2144

Vi du 431: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(1,3-dimetyl-1H-pyrazol-4-yl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lwong nguyén tb: (%, theo ly thuyét : do duoc)
%C=64,19:64,37;%H=5,80:5,18;%N=11,52:11,55;%CI=4,86:4,68
Phd khéi lugng d6 phan giai cao (ESI+-/FIA/HR, ESI-/FIA):

Cong thurc thuc nghiém: C;9 Hyy Cl Ng Oy

[M~+H]" theo tinh todn: 693,2951

[M+H]" do duogc: 693,2952
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va

Vi du 432: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(1,5-dimetyl-1H-pyrazol-4-y1)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi lugng nguyén td: (%, theo 1y thuyét : do duoc)
%C=64,19:64,43;%H=5,80:5,22;%N=11,52:11,60;%C1"=4,86:4,66
Phé khéi lwong d6 phéan giai cao (ESI+-/FIA/HR, ESI-/FIA):

Cong thirc thuc nghiém: C;9 Hyy C1 Ng Oy

[M+H]" theo tinh toan: 693,2951

[M+H]" do dugc: 693,2953

Hop chét & cac vi du 431 va 432 thu dugc theo quy trinh & vi du 1 str dung axit
clia quy trinh didu ché 1 va hop chét cia quy trinh diéu ché 3' trong bude A, va hén
hop cta Quy trinh diéu ché 27" trong bude C. Cudi Bude D, cac dong phan duoc tach
bing HPLC diéu ché sir dung axetonitril va nudc-TFA lam chit rira giai. Sau khi lam
bay hoi dung méi va trung hoa bang natri bicacbonat, cac san phdm dugc dua vao
budc chuyén héa thanh dang mudi véi su ¢6 mit cia HCI 1M trong ete. Sau khi loc va
1am khé lanh trong hdn hop axetonitril/nuée, thu duge cac san phidm néu & dé muc

nay.

Vi du 433: N-(5-Xyano-1-metyl-1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-5-
(2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & dé muc nay thu duoc theo quy trinh giéng nhu & vi du 1 su
dung axit ciia quy trinh diéu ché 25 va hop chét cia quy trinh diéu ché 3' trong budc
A, va hop chit ctia quy trinh diéu ché 19" trong budc C. Hop chét thu dugce duoc
chuyén héa thanh dang mudi va dugc lam kho lanh nhu dugc mb ta trong quy trinh

tbng quat dé thu duoc hop chit néu & d& muc nay.

Phén tich vi luong nguyén td: (%, theo Iy thuyét : do dugc)
%C=68,12:68,29;%H=5,86:5,40;%N=11,92:12,05;%C1=5,03:4,92
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Phé khéi lwgng d phan giai cao (ESI/FIA/HR va MS/MS):
Cong thirc thuc nghiém: C4g Hyg Ng Oy

[M+H]" theo tinh todn: 669,3184

[M+H]" do duogc: 669,3184

Vi du 434: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-
pyrolo[2,3—b]pyridin-S-yl)- 1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duoc theo quy trinh duge mé ta trong budc B
ctia vi du 49 st dung vi du 385 1am nguyén liéu ban dau. Hop chét thu duge duoc
chuyén héa thanh dang mudi va dugc 1am khé lanh nhu duge mo ta trong quy trinh

tong quat dé thu dugc hop chit néu & d& muc nay.

Phén tich vi luong nguyén td: (%, theo 1y thuyét : do dugc)
%C=67,15:68,03;%H=5,90:5,50;%N=11,19:10,59%C1'=4,72:5,55

Vi du 435: N-(4-Xyanopyridin-2-yl)-5-(5-flo-4-metoxy-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duogc theo quy trinh gidng nhu & vi du 1 st
dung axit ciia quy trinh didu ché 14 va hop chit cia quy trinh diéu ché 3' trong budc
A, va amin tuong thich trong budc C. Hop chét thu dugc duge chuyén héa thanh dang
mubi va duoc 1am khd lanh nhu duoc mé ta trong quy trinh tong quat dé thu dwoc hop

chat néu & d€ muc nay.

Phé khéi lwgng d6 phan giai cao (ESI+-/FIA/HR, ESI-/FIA):
Cong thure thuc nghi€ém: Cyq Hzg F Ng Os

[M+H]" theo tinh toan: 715,3039

[M+H]" do duoc: 715,3040
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Vi du 436: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(5-xyanothiophen-2-yl1)-N-(4-hydroxyphenyl)-1,2-dimetyl-

1H-pyrol-3-cacboxamit hydroclorua

Hop chét ndu & d& muc nay thu duogc theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh diéu ché 1 va hop chit cia quy trinh didu ché 3' trong budc A,
va amin twong thich trong budc C. Hop chat thu duge duge chuyén hoa thanh dang
mudi va dugc 1am khd lanh nhu duge mé ta trong quy trinh tdng quat dé thu dugc hop

chat néu & dé muc nay.

Phan tich vi lvong nguyén td: (%, theo Iy thuyét : do duoc)
%C=63,07:63,09;%H=5,02:4,78;%N=9,43:9,35,%S5=4,32:4,09; %CI'=4,77:4,59
Phé khéi lwong do phan giai cao (ESI/FIA/HR va MS/MS, ESI+-/FIA):

Cong thure thuc nghiém: C;9 H3g C1 N5 O4 S

[M+H]" theo tinh todn: 706,2249:

[M+H]" do dugc: 706,2250

Vi du 437: N-(3-Xyano-4-flophenyl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-

1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 si
dung axit clia quy trinh didu ché 8 va hop chit ciia quy trinh didu ché 3' trong budc A,
va amin tuong thich trong buée C. Hop chit thu duge duge chuyén héa thanh dang
mubi va dugc 1am khd lanh nhu duge mo ta trong quy trinh tong quat dé thu duoc hop

chat néu ¢ dé muc nay.

Phd khdi luong do phan giai cao (ES+):
Cong thtrc thuc nghiém: C4H3,F,N;504
[M+H]" theo tinh todn: 702,2894
[M+H]" do dugc: 702,2886
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Vi du 438: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyrazin-2-yl)-1H-pyrol-3-

cacboxamit hydroclorua

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 su
dung axit ctia quy trinh didu ché 1 va hop chét cia quy trinh didu ché 3' trong budc A,
va amin tuong thich trong budc C. Hop chat thu duge duoc chuyén hoa thanh dang
mudi va duge 1am kho lanh nhu duge mé ta trong quy trinh tong quét dé thu duoc hop

chat néu & dé muc nay.

Phan tich vi lwong nguyén t6: (%, theo ly thuyét : do duoc)
%C=63,95:63,96;%H=5,37:5,17;%N=11,78:11,61,%C1'=4,97:4,57
Phd khéi luong do phén giai cao (ESI+/HR, ESI-/LR):

Cong thirc thye nghiém: C;4 Hy, CIN, O,

[M-+H]" theo tinh toan: 677,2638

[M+H]" do dugc: 677,2639

Vi du 439: 5-(5-Flo-4-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-N-(2-
metoxypyrimidin-5-yl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc ndy thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit ciia quy trinh didu ché 14 va hop chét ciia quy trinh diéu ché 3' trong budc
A, va hop chét cta quy trinh diéu ché 12" trong budc C. Hop chét thu duoc duge
chuyén hoa thanh dang mudi va dugc lam kho lanh nhu duge mé ta trong quy trinh

tbng quat dé thu dugc hop chét néu & d& muc nay.

Phé khéi lugng d6 phan giai cao (ESI/FIA/HR va MS/MS, ESI-/FIA):
Cong thirc thuc nghiém: Cy Hyy F Ng O

[M+H]" theo tinh toan: 721,3144

[M+H]" do duge: 721,3144
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Vi du 440: N-(5-Xyano-1,2-dimetyl-1H-pyrol-3-yl)-5-(5-flo-4-metoxy-2-{[(35)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & @& muc nay thu dugc theo quy trinh gibng nhu & vi du 1 st
dung axit ctia quy trinh didu ché 14 va hop chét ctia quy trinh didu ché 3' trong buéc
A, va hop chét cia quy trinh diéu ché 18" trong budc C. Hop chit thu dugc duge
chuyén héa thanh dang mudi va duge 1am kho lanh nhu duge mo ta trong quy trinh

tdng quét dé thu dugc hop chét néu & dé muc nay.

Phan tich vi lwong nguyén tb: (%, theo Iy thuyét : do dugc)
%C=65,75:65,98;%H=5,78:5,50;%N=10,95:10,87; %Cl1'=4,62:4,42
Phd khéi luong do phan giai cao (ESI+/HR, ESI-/LR):

Cong thtrc thyc nghiém: C,, Hy; F Ny O

[M+H]" theo tinh toan: 731,3352

[M+H]" do duge: 731,3353

Vi du 441: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(5-xyano-1,2-dimetyl-1H-pyrol-3-yl)-1,2-dimetyl-N-phenyl-

1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh diéu ché 1 va hop chét ciia quy trinh diéu ché 3' trong budc A,
va hop chit cia quy trinh didu ché 29" trong budc C, dugc hiéu rang bude D khong
duoc thuc hién. Hop chét thu duogc duoc chuyén hoa thanh dang mubi va duge lam
kho lanh nhu dwge md ta trong quy trinh tdng quat dé thu dugc hop chat néu & dé muc

nay.

Phan tich vi lugng nguyén to: (%, theo Iy thuyét : do duoc)
%C=66,75:66,44;%H=5,74:5,59;%N=11,39:11,45:%C1'=4,81:4,43
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Phd khéi luong do phan giai cao (ESI+/HR, ESI-/LR):
Cong thirc thuc nghiém: C,; H,; CI N, O,

[M+H]" theo tinh toan: 701,3001

[M+H]" do dugc: 701,2998

Vi du 442: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(5-xyanothiophen-3-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-

1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 sur
dung axit ctia quy trinh didu ché 1 va hop chét ctia quy trinh diéu ché 3' trong budc A,
va hop chét cta quy trinh diéu ché 42" trong budc C. Hop chét thu duge dugc chuyén
hoa thanh dang mubi va duoc 1am kho lanh nhu dugc mo ta trong quy trinh tbng quat

dé thu dugc hop chit néu & & muc nay.

Phén tich vi lugng nguyén t6: (%, theo ly thuyét : do dugc)
%C=63,07:63,14;%H=5,02:4,87;%N=9,43:9,41,%S=4,32:4,24;:%CI'=4,77:4,57
Phd khéi lwong do phéan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thuc nghiém: C, H, CIN; O, S

[M+H]" theo tinh toan: 706,2249

[M+H]" do dugc: 706,2252

Vi du 443: 5-(5-Flo-4-hydroxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-N-phenyl- 1H-pyrol-3-cacboxamit

Buéc A: 5-(5-Flo-4-metoxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroiso-
quinolin-2(1H)-yl]cacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-N-phenyl-1H-pyrol-3-cacboxamit

Hop chét néu & d& muc nay thu dugc theo quy trinh gibng nhu & vi du 1 (cic
bude A dén C) st dung axit ciia quy trinh didu ché 28 va hop chét tir quy trinh diéu

ché 3' trong budc A, va hop chét ciia quy trinh didu ché 30" trong budc C.
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Buéc  B:  5-(5-Flo-4-hydroxy-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroiso-
quinolin-2(1H)-yl]Jcacbonyl}phenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-
b]pyridin-5-yl)-N-phenyl-1H-pyrol-3-cacboxamit

B6 sung timg giot, & 0°C, dung dich boron tribromua 1M trong diclometan
(1,8mL; 1,8mmol) vao dung dich chira hop chét ciia Budc A (1g; 1,37mmol) trong
diclometan khan (10mL). Sau khi khudy trong 15 gio & nhiét do phong, hdn hop phan
tng duoc rot timg giot vao dung dich etanol (15mL) & -10°C. Sau khi khudy trong 1
gio, dung dich nudc natri bicacbonat bdo hoa dugce thém vao, va hdn hop phan tng
duoc chiét béng diclometan. Sau khi séy kho trén MgSQy,, Phén con lai duoc tinh ché
trén cdt silica gel st dung hon hop diclometan va metanol lam chét rira giai dé thu

dugc san pham mong muon.

Phd khéi lugng d6 phén giai cao (ESI+/HR, ESI-/LR):

Cong thirc thuc nghiém: C,, H,, FN, O,

[M+H]" theo tinh toan: 713,3246

[M+H]" do dugc: 713,3244

Vi du 444: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-N-(5-metoxypyrazin-2-yl)-1,2-dimetyl-

1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 st
dung axit cia quy trinh didu ché 1 va hop chét ciia quy trinh didu ché 3’ trong budc A,
va amin twong thich trong buéc C. Hop chat thu duoc duoc chuyén hoa thanh dang
mubi va duoc 1am kho lanh nhu duge mé ta trong quy trinh tong quat dé thu duoc hop

chét néu ¢ dé muc nay.

Phén tich vi luong nguyén té: (%, theo Iy thuyét : do duoc)
%C=6299:62 72;%H=542:5 24;%N=1130:11 19; %Cl'=477:4 67
Phé khéi lwong d6 phan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thuc nghi€ém: C,y H,y CI N O

[M+H]" theo tinh toén: 707 2743

[M+H]" do duwgc: 7072747
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Vi du 445: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[1-(tridoterimetyl)-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl]-1H-pyrol-3-cacboxamit hydroclorua

Budc A: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[1-(tridoterimetyl)-1H-
pyrolo[2,3-b]pyridin-5-yl]-1H-pyrol-3-cacboxamit

Hop chét trung gian thu dugc theo quy trinh & vi du 1 st dung axit cia quy
trinh diéu ché 1 va hop chit ctia quy trinh diéu ché 3' trong budc A, va hop chit cla

quy trinh diéu ché 31" trong buéc C.

Buéc B: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[1-(tridoterimetyl)-2,3-
dihydro-1H-pyrolo[2,3-b]pyridin-5-yl]-1H-pyrol-3-cacboxamit hydroclorua

Quy trinh nay dugc thyc hién theo quy trinh dugc moé ta trong Budc B cua vi
du 49, dwoc hiéu ring san phim sau d6 duoc dua vao budc chuyén hoéa thanh dang
mudi v6i sy ¢6 mit cia HCI 1M trong ete. Sau khi loc va 1am kho lanh trong hdn hop

axetonitril/nuéce, thu dugce sdn pham néu & dé muc nay.

Phan tich vi lugng nguyén td: (%, theo ly thuyét : do dugc)
%C=6545:65 33;%H=578:559;%N=1090:10 82;%CI'=4 60:4 28
Phé khéi lwong db phan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thue nghiém: C,, H,, C1 D, N, O,

[M+H]" theo tinh toén: 7343295

[M+H]" do dugc: 7343300

Vi du 446: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3.4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-(5-flopyrazin-2-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-

pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duogc theo quy trinh gidng nhu & vi du 1 sir
dung axit ciia quy trinh diéu ché 1 va hop chét ciia quy trinh diéu ché 3' trong budc A,

va amin tuong thich trong buéc C. Hop chit thu dugc dugc chuyén héa thanh dang
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mudi va duoc 1am kho lanh nhu duge md ta trong quy trinh tong quat dé thu dugc hop

chat néu & dé muc nay.

Phan tich vi lugng nguyén t6: (%, theo 1y thuyét : do dugc)
%C=6228:62 16;%H=510:4 97;%N=1104:11 35,%CI'=4 85:4 48
Phé khédi luong do phan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thyc nghiém: C; H; C1F Ng O,

[M+H]" theo tinh toan: 695,2543

[M+H]" do dugc: 695,2545

Vi du 447: 5-(4-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-

1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 st
dung axit cia quy trinh didu ché 26 va hop chit ctia quy trinh diéu ché 3' trong budc
A, va hop chét cua quy trinh didu ché 1" trong buéc C. Hop chit thu dugc duge
chuyén héa thanh dang mudi va dugc 1am khé lanh nhu duge mo ta trong quy trinh

téng quat dé thu dugc hop chit néu & dé muc nay.

Phén tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=6528:6527;%H=577:551;,%N=1202:1 90,%CI'=507:4 74
Phé khéi lugng dd phén gii cao (ESI+/HR, ESI-/LR):

Cong thirc thye nghiém: C; Hyg F N, O,

[M+H]" theo tinh ton: 663 3090

[M+H]" do dugc: 6633084

Vi du 448: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]cacbonyl}phenyl)-N-[5-xyano-1-(tridoterimetyl)-1H-pyrol-3-yl]-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit ndu & d& muc nay thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit cia quy trinh didu ché 1 va hop chét ciia quy trinh diéu ché 3' trong budc A,

va hop chit clia quy trinh didu ché 32" trong budc C. Hop chit thu duge duge chuyén
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hoéa thanh dang mudi va duoc 1am kho lanh nhu duge mb ta trong quy trinh tong quat

dé thu duoc hop chét néu & dé muc nay.

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=6469:6423;%H=545:547;%N=1132:11 16;%Cl'=477:4 56
Phé khéi luong do phéan giai cao (ESI+/HR, ESI-/LR):

Cong thic thyc nghiém: C,, H;, C1 D; N, O,

[M+H]" theo tinh toan: 7062982

[M+H]" do duge: 7062985

Vi du 449: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-[5-xyano-2-metyl-1-(tridoterimetyl)-1H-pyrol-3-y1]-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & d& muc ndy thu dugc theo quy trinh gidng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 1 va hop chét cua quy trinh didu ché 3' trong budc A,
va hop chét ctia quy trinh didu ché 33" trong budc C. Hop chét thu duge duge chuyén
héa thanh dang mubi va duge 1am kho lanh nhu duge mé ta trong quy trinh téng quat

dé thu duoc hop chét néu & dé muc nay.

Phan tich vi lugng nguyén td: (%, theo Iy thuyét : do dugc)
%C=6507:64 55;%H=562:551;%N=1111:10 98;%CI'=4 68:4 58
Phé khéi lvong d6 phén gidi cao (ESI+/HR, ESI-/LR):

Cong thire thuc nghiém: C,; H;; C1 Dy N O,

[M+H]" theo tinh todn: 7203139

[M+H]" do dugc: 7203143

Vi du 450: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl} phenyl)-N-(3-xyano-1-metyl-1H-pyrazol-5-yl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu & dé muc ndy thu dugc theo quy trinh giéng nhu & vi du 1 si
dung axit ctia quy trinh diéu ché 1 va hop chét cia quy trinh diéu ché 3' trong budc A,

va hop chét cia quy trinh diéu ché 34" trong bude C. Hop chit thu duoc dugc chuyén
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hoéa thanh dang mudi va duoc 1am khé lanh nhu duge md ta trong quy trinh tdng quat

dé thu dugc hop chit néu & d& muc nay.

Phan tich vi lwong nguyén td: (%, theo ly thuyét : do duoc)
%C=6324:62.62;%H=531:509;%N=13 24:13 04;%Cl'=4 79:4 37
Phé khéi luong d6 phan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thuc nghiém: C;y Hy CIN, O,

[M+H]" theo tinh toan: 704 2747

[M+H]" do dugc: 7042747

Vi du 451: 5-(5-Flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazolo[3,4-
b]pyridin-5-yl)-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 sir
dung axit ctia quy trinh diéu ché 8 va hop chit ctia quy trinh diéu ché 3' trong budc A,
va hop chit cta quy trinh diéu ché 17" trong budc C. Hop chit thu duoc dugc chuyén
hoéa thanh dang mubdi va duge lam khé lanh nhu duoc mé ta trong quy trinh tdng quat

dé thu dugc hop chit néu & d& muc nay.

Phén tich vi luong nguyén t6: (%, theo ly thuyét : do duoc)
%C=6564:66 28;%H=551:545;%N=13 07:12 17%Cl'=4 73:5 51

Vi du 452: N-(1,3-Dimetyl-1H-pyrazol-4-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Phén tich vi luong nguyén t6: (%, theo ly thuyét : do duoc)
%C=65 68:64 77;%H=594:5 55;%N=11 78:10 69%C1'=4 97:6 48

va

Vi du 453: N-(1,5-Dimetyl-1H-pyrazol-4-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua
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Phan tich vi lugng nguyén t6: (%, theo Iy thuyét : do duoc)
%C=6568:65 43;%H=5 94:5 62;%N=1178:10 95%Cl1=4 97:5 60

Céc hop chit cia cac vi du 452 va 453 thu dugc theo quy trinh & vi du 1 st
dung axit ctia quy trinh diéu ché 8 va hop chit cua quy trinh didu ché 3' trong budc A,
va hdn hop ctia quy trinh didu ché 27" trong budc C. Cudi bude D, cac chat ddng phan
duge tach biang HPLC didu ché sir dung axetonitril va nuGc-TFA lam chét ria giai.
Sau khi 1am bay hoi dung moi va trung hoa bang natri bicacbonat, cic san pham duoc
dua vao bude chuyén héa thanh dang mubi véi su ¢6 mat caa HCl 1M trong ete. Sau
khi loc va lam kho lanh trong hén hop axetonitril/nude, thu dugce cac san phém néu &

dé muc nay.

Vi du 454: 5-(5-Clo-2-{[3-(triflometyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(5-xyano-1,2-dimetyl-1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit

Hop chit néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 st
dung axit tr quy trinh diéu ché 1 va raxemic 3-(triflometyl)-1,2,3,4-
tetrahydroisoquinolin trong buéc A, va hop chét cia quy trinh didu ché 18" trong
budc C.

Phan tich vi lugng nguyén td: (%, theo 1y thuyét : do duoc)
%C=6477:64 81;%H=4 55:4 52;%N=1021:1033

Phd khéi lwgng d6 phan giai cao (ESI+/HR):

Cong thire thuc nghiém: Cy; H;; Cl1 F; N; O,

[M+H]" theo tinh toan: 686 2140

[M+H]" do dugc: 6862145

Vi du 455: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-{5-xyano-2-metyl-1-[2-(morpholin-4-yl)Etyl]-1H-pyrol-3-yl}-N-
(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

-213-



23582

Hop chét néu & dé& muc nay thu duoc theo quy trinh giéng nhu & vi du 1 s
dung axit cia quy trinh diéu ché 1 va hop chét cua quy trinh diéu ché 1' trong budc A,
va hop chét ciia quy trinh diéu ché 35" trong budc C. Hop chét thu duge duoc chuyén
héa thanh dang mubi va dugc 1am khd lanh nhu duge mo ta trong quy trinh tong quat

dé thu dugc hop chit néu & dé muc nay.

Phan tich vi lwgng nguyén t6: (%, theo ly thuyét : do duge)
%C=6571:66,07;%H=578:5 82;%N=1095:10 66;%CI'=4 62:4 45
Phé khéi lwong do phan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thye nghiém: C,, H,; CIN, O,

[M+H]" theo tinh toan: 73 13107

[M+H]" do dugc: 7313109

Vi du 456: 5-(5-Clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-{2-[2-(morpholin-4-yl)-
etoxy]pyrimidin-5-yl}-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & d& muc nay thu duoc theo quy trinh gidng nhu & vi du 1 st
dung axit ctia quy trinh didu ché 1 va hop chit cua quy trinh didu ché 1' trong budgc A,
va hop chét ciia quy trinh diéu ché 36" trong budc C. Hop chét thu dugce duge chuyén
hoéa thanh dang mudi va dwgc 1am kho lanh nhu duge mé ta trong quy trinh tong quat

dé thu duoc hop chit néu & dé& muc nay.

Phén tich vi lwong nguyén t6: (%, theo 1y thuyét : do duoc)
%C=6341:63 51;%H=559:526;%N=1109:11 10;%CI'=4 68:4 46
Phé khdi lwong d6 phan giai cao (ESI+/HR, ESI-/LR):

Cong thire thyc nghiém: C,, H,; C1 N; O,

[M+H]" theo tinh toan: 721,2900

[M+H]" do dwge: 721,2907

Vi du 457: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(6-xyano-5-metoxypyridin-2-yl)-N-(4-hydroxyphenyl)-1,2-
dimetyl-1H-pyrol-3-cacboxamit hydroclorua
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Hop chit néu ¢ d& muc ndy thu dugc theo quy trinh giéng nhu & vi du 1 sur
dung axit ctia quy trinh diéu ché 1 va hop chit ciia quy trinh didu ché 3' trong budc A,
va amin tuong thich trong buéc C. Hop chét thu dugc dugc chuyén héa thanh dang
mubi va duge lam kho lanh nhu duge mo ta trong quy trinh tong quat dé thu duoc hop

chat néu & dé muc nay.

Phan tich vi lugng nguyén té: (%, theo 1y thuyét : do duoc)
%C=6415:6395;%H=525:479;%N=1095:10 97;%CI'=4 62:4 22
Pho khdi lwgng @ phan giai cao (ESI+/HR):

Cong thirc thuc nghiém: C,; H;y CI N¢ O,

[M+H]" theo tinh todn: 7312743

[M+H]" do dugc: 7312746

Vi du 458: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl}phenyl)-N-(5-xyano-1,4-dimetyl- 1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu ¢ d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 su
dung axit ctia quy trinh didu ché 1 va hop chét cia quy trinh diéu ché 3' trong budc A,
va hop chét cia quy trinh diéu ché 37" trong budc C. Hop chét thu dugc dugce chuyén
hoéa thanh dang mubi va dugc 1am khé lanh nhu duge mo ta trong quy trinh tong quat
dé thu duge hop chit néu & d& muc nay.
Phén tich vi lugng nguyén t6: (%, theo ly thuyét : do dugc)
%C=6534:6568;%H=562:531;%N=1115:1115;%Cl'=4 70:4 33
Phé khéi lugng d6 phan giai cao (ESI+/HR, ESI-/LR):
Cong thue thue nghiém: C,; H,, CIN, O,
[M~+H]" theo tinh toan: 7172951
[M+H]" do dugc: 7172954

Vi du 459: 5-(5-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
ylJcacbonyl} phenyl)-N-(5-xyano-1-Etyl-2-metyl- 1H-pyrol-3-yl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua
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Hop chit néu & d& muc nay thu dugc theo quy trinh giéng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 1 va hop chit ctia quy trinh diéu ché 3' trong buodc A,
va hop chit ciia quy trinh diéu ché 38" trong buéc C. Hop chit thu duge duoc chuyén
héa thanh dang mudi va dwoc 1am khd lanh nhu duge mo ta trong quy trinh tong quat

dé thu dugc hop chit néu & d& muc nay.

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do dugc)
%C=6571;6529;%H=578:5 51;%N=1095:1095;%Cl=4 62:4 39
Phé khéi lugng d6 phan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thuc nghiém: C,, H,; CIN, O,

[M+H]" theo tinh todn: 7313107

[M+H]* do dwoc: 7313109

Vi du 460: 5-(5-Clo-2-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-[ 1-(tetrahydrofuran-
3-yD)-1H-pyrazol-4-yl]-1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu & dé muyc nay thu duoc theo quy trinh giéng nhu & vi du 1 st
dung axit ctia quy trinh didu ché 1 va hop chét cta quy trinh diéu ché 6' trong budc A,
va hop chit ciia quy trinh diéu ché 22" trong budc C. Hop chit thu dugc duge chuyén
héa thanh dang mubi va duoc 1am khd lanh nhu dugc mo ta trong quy trinh tong quat
dé thu duge hop chit néu & dé& muc nay.
Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=64 58:64 24;%H=6 05:5 88;%N=1051:10 53;%Cl'=4 43:4 39
Phé khéi lugng do phan giai cao (ESI+/HR, ESI-/LR):
Cong thire thuc nghiém: C,; H,; CI N, O,
[M+H]" theo tinh todn: 763 3369
[M+H]" do dugc: 763 3371

Vi du 461: 5-(5-Clo-2-{[(3R)-3-[3-(morpholin-4-yl)propyl]-3,4-dihydroisoquinolin-
2(1H)-yl]cacbonyl}phenyl)-N-(5-xyano-1,2-dimetyl- 1H-pyrol-3-yl)-1,2-dimetyl-N-
phenyl-1H-pyrol-3-cacboxamit hydroclorua
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Hop chit néu & d& muc nay thu duoc theo quy trinh giéng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 1 va hop chét ctia quy trinh diéu ché 6 trong budc A,
va hop chét ciia quy trinh diéu ché 29" trong bude C, dugc hidu ring bude D khong
duoc thuc hién. Hop chét thu duoc duoc chuyén héa thanh dang mudi va duoc lam
kho lanh nhu dugc mé ta trong quy trinh tong quét dé thu duoc hop chit néu & d& muc
nay.
Phan tich vi lugng nguyén t: (%, theo ly thuyét : do dugc)
%C=6744:66,68;%H=605:5 80;%N=1097:10 95;%Cl=4 63:4 57
Pho khéi lugng d6 phén giai cao (ESI+/HR):
Cong thirc thyc nghiém: C,; H,s CIN, O,
[M+H]" theo tinh toan: 729 3314
[M+H]" do duge: 7293316

Vi du 462: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
yl]eacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(5-metyl-1,2-oxazol-3 -yD)-
1H-pyrol-3-cacboxamit

Hop chét néu & d& muyc nay thu duge theo quy trinh gidng nhu & vi du 1 sir
dung axit cia quy trinh diéu ché 1 va hop chit ctia quy trinh didu ché 3' trong budc A,

va amin tuong thich trong budc C.

Phan tich vi lugng nguyén t6: (%, theo Iy thuyét : do duogc)
%C=6710:66 64;%H=5 63:5 40;%N=1030:10 24

Pho khéi lugng d6 phan giai cao (ESI+/HR, ESI-/LR):
Cong thire thye nghiém: Cyg Hyg CIN; O

[M+H]" theo tinh toan: 680 2634

[M+H]" do duoc: 6802637

Vi du 463: N-(2-Etoxypyrimidin-5-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-
IH-pyrol-3-cacboxamit
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Hop chét néu ¢ d& muc nay thu dugc theo quy trinh gibng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 8 va hop chit ctia quy trinh diéu ché 3' trong budc A,

va hop chit ctia quy trinh diéu ché 39" trong budc C.

Phén tich vi lugng nguyén tb: (%, theo Iy thuyét : do duoc)
%C=6817:67 52;%H=5 86:5 60;%N=1192:11 43

Vi du 464: 5-(5-Clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
ylJcacbonyl} phenyl)-N-(5-hydroxypyridin-2-yl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit dihydroclorua

Hop chét néu & dé& muc ndy thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit clia quy trinh diéu ché 1 va hop chit ctia quy trinh didu ché 3' trong budc A,
va hop chit ctia quy trinh didu ché 40" trong buée C. Hop chét thu duge duoc chuyén
héa thanh dang mubi va dwoc 1am kho lanh nhu duge mo ta trong quy trinh tong quat

dé thu duge hop chit néu & d& muc nay.

Phé khéi lugng do phan giai cao (ESI+/HR, ESI-/LR):
Cong thirc thue nghiém: C,, H,, CIN, O,

[M+H]" theo tinh toan: 730,2903

[M+H]" do duoc: 730,2907

Vi du 465: 5-(4-Clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]Jcacbonyl}phenyl)-N-(5-xyano-1,2-dimetyl- 1H-pyrol-3-y1)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit hydroclorua

Hop chét néu ¢ d& muc ndy thu dugc theo quy trinh gidng nhu & vi du 1 si
dung axit ctia quy trinh diéu ché 29 va hop chit cia quy trinh didu ché 3' trong budce
A, va hop chit cta quy trinh diéu ché 18" trong budc C. Hop chit thu dugc duge
chuyén hoa thanh dang mudi va dwoc 1am kho lanh nhu duge mé ta trong quy trinh

téng quét d& thu dugc hop chit néu & d& muc nay.

Phén tich vi lugng nguyén tb: (%, theo ly thuyét : do duoc)
%C=6534:64 81,%H=562:527;%N=1115:10 95%Cl'=4 70:5 09
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Phé khéi lugng d6 phéan giai cao (ESI+):
Cong thure thuc nghiém: c,, H,Cl N, O,
[M+H]" theo tinh toan: 7172951

[M+H]" do duge: 7172952

Vi du 466: 5-(4-Clo-2-{[(3S)-3-(morpholin-4-ylmety1)-3,4-dihydroisoquinolin-2(1 H)-
ylJeacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-

1H-pyrol-3-cacboxamit hydroclorua

Hop chit néu ¢ d& muc ndy thu dugc theo quy trinh gibng nhu & vi du 1 st
dung axit ctia quy trinh diéu ché 29 va hop chét cua quy trinh diéu ché 3' trong budce
A, va hop chit cua quy trinh diéu ché 1" trong budc C. Hop chit thu duoc duoc
chuyén héa thanh dang mudi va duge lam kho lanh nhu dugc mé ta trong quy trinh

téng quét dé thu dugc hop chét néu & dé muc nay.

Phén tich vi lugng nguyén t6: (%, theo ly thuyét : do duoc)
%C=66,77:62 82;%H=563:529;%N=1174:11 75;%CI'=501:523
Phé khdi lugng d6 phan giai cao (ESI+/HR, ESI-/LR):

Cong thirc thuc nghiém: C, Hyy CIN( O,

[M+H]" theo tinh toan: 679 2794

[M+H]" do dugc: 6792796

Vi du 467: 5-(5-Clo-2-{[3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-N-phenyl-1H-pyrol-3-cacboxamit

Hop chét néu ¢ dé& muc ndy thu dugc theo quy trinh gidng nhu & vi du 1 sir
dung axit cia quy trinh didu ché 1 va 1,2,3,4-tetrahydroisoquinolin trong buéc A, va

hop chét ctia quy trinh diéu ché 2" trong budc C.

Phan tich vi lugng nguyén t6: (%, theo ly thuyét : do duogc)
%C=7297:7293;%H=525:5 08;%N=729:7 34

Phé khéi lugng do phan giai cao (ESI/FIA/HR va MS/MS):
Cong thirc thuc nghi€ém: C;5 Hzy C1 N3 O;

[M+H]" theo tinh toan: 576 2048

[M+H]" do dugc: 5762067
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NGHIEN CUU DUGC LY

Vidu A: Uc ché Bel-2 bang k¥ thuét phan cuc huynh quang

Céac thir nghiém phan cuc huynh quang dugc thuc hién trén cac khay vi thé
(384 giéng). Protein Bcl-2, duoc danh dau (histag-Bcl-2 sao cho Bel-2 twong ung véi
UniProtKB® c¢6 ma s truy cip chinh: P10415), ndng do cubi cing 13 2,50x10% M,
duge trdn vai mot peptit huynh quang (Fluorescéin—REIGAQLRRMADDLNAQY),
¢6 ndng do cudi cing 13 1,00x10* M trong mot dung dich dém (Hepes 10mM, NaCl
150mM, Tween20 0,05%, pH 7.4), v6i sur ¢6 mat hodc vang miat cac ndng do tang dan
ctia cac hop chat thir nghiém. Sau khi U trong 2 git, 46 phan cuc huynh quang dugc
do.

Két qua dugc biéu thi biang ICs, (ndng do ciia hop chét we ché phaanc uc huynh
quang bang 50%) va dugc trinh bay trong Bang 1 dudi day.

Két qua cho thiy ring cac hop chét cua sang ché wre ché sy tuong tac gita
protein Bcl-2 va peptit huynh quang dugc mo ta & trén.
Vi du B: Hiéu tmg gy doc té bao In vitro

Céc nghién ciru vé hiéu ung gy doc té bao duogc thuc hién trén tuyén khéi u

bénh bach ciu RS4; 11.

Céc t& bao duoc phan bb trén cac khay vi thé va duoc tiép xic véi cac hop chét
thir nghiém trong 48 gid. Kha ning sdng ctia té bao sau d6 duoc dinh luong bang mot

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

Két qua duge biéu thi bang ICsy (ndng d6 hop chét tc ché kha nang séng cua té bao

bing 50%) va dugc trinh bay trong Bang 1 duéi day.

Két qua cho thdy rang cic hop chét ciia sang ché 1a c6 gy doc té bao.
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Bang 1: ICs ctia su trc ché Bel-2 (thir nghiém phén cuc huynh quang)

va hiéu trmg gy doc té bao cia cac té bao RS4;11

[Cso (nM) ICsp (nM) ICs0 (nM) ICso (nM)
Bcl-2 FP MTT RS4;11 Bcl-2 FP MTT RS4;11
Vidu 1 50 336 Vi du 29 66 475
Vidu?2 ND 1660 Vidu 30 47 771
Vidu3 246 949 Vidu3l 72 893
Vidu4 ND 231 Vidu 32 133 240
Vidus 212 448 Vidu 33 109 578
Vidu6 252 69 Vi du 34 82 47
Vidu7 256 906 Vidu 35 500 560
Vidu 8 ND 255 Vidu 36 714 >600
Vidu9 224 875 Vi du 37 604 >600
Vidu 10 162 205 Vidu 38 75 134
Vidull 142 202 Vidu 39 72 197
Vidu 12 55 396 Vidu 40 644 431
Vidu 13 44 198 Vidu4l 100 226
Vidu 14 37 823 Vidu42 52 436
Vidu 15 111 694 Vi du 43 51 289
Vidu 16 126 227 Vidy 44 30 541
Vidu 17 80 752 Vi du 45 389 403
Vidu 18 39 276 Vi du 46 766 >600
Viduy 19 60 655 Vi du 47 59 445
Vi du 20 49 164 Vi du 48 44 149
Vidu2l 477 799 Vidu 49 40 141
Vi du 22 66 457 Vi du 50 59 331
Vi du 23 36 254 Vidu 51 267 354
Vidy24 62 791 Vidu 52 289 433
Vidu25 40 333 Vidu 53 435 293
Vidu 26 41 541 Vidu 54 180 305
Vidu27 52 934 Vidu 55 2096 >600
Vi du 28 75 953 Vi du 56 750 ~600

-221-




23582

ICsp (nM) ICso (nM) 1Cso (nM) ICs0 (nM)
Bcl-2 FP | MTT RS4;11 Bel-2 FP | MTT RS4;11
Vi dy 57 800 >600 Vi du 102 2 651
Vidy 58 1333 >600 Vidy 108 39 154
Vi dy 59 1340 >600 Vi du 109 915 930
Vi dy 60 ND 183 Vidu 110 85 395
Vi dy 61 45 378 Vidy 115 36 183
Vi dy 62 143 127 Vidu 116 34 478
Vi dy 63 5.1 112 Vidy 122 34 824
Vi dy 65 219 113 Vidy 126 42 492
Vi du 66 169 241 Vi dy 127 53 111
Vidy 67 125 986 Vidu 129 181 275
Vi du 68 21 207 Vi dy 207 46 322
Vi du 69 53 368 Vi du 209 74 254
Vi dy 70 85 635 Vi dy 210 88 472
Vi dy 71 6.1 129 Vi dy 214 63 236
Vidy 72 77 436 Vi dy 230 5.1 183
Vidu 73 8 426 Vi dy 358 148 165
Vi du 74 4 454 Vi du 384 97 216
Vidu 75 529 367 Vi dy 385 57 287
Vi du 81 ND 249 Vi du 386 26 923
Vi du 82 195 427 Vi dy 387 206 243
Vi dy 88 159 696 Vi dy 388 36 16,5
Vi dy 92 84 378 Vi du 389 147 208
Vidy 93 197 368 Vi du 390 212 173
Vi dy 94 86 104 Vi dy 391 303 255
Vi du 95 7 174 Vi dy 392 38 114
Vi dy 96 135 161 Vi du 393 21 195
Vidy 97 19 98 Vi dy 394 25 276
Vi dy 98 76 683 Vi du 395 35 757
Vi du 99 6.4 108 Vi dy 396 157 116
Vi dy 100 229 193 Vi dy 397 45 371
Vi du 101 211 743 Vi dy 398 39 134
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ICsp (nM) ICso (nM) ICsp (nM) ICs0 (nM)
Bcl-2 FP MTT RS4;11 Bel-2 FP MTT RS4;11

Vi du 399 99 155 Vi du 432 34 76,6
Vi du 400 49 469 Vi du 433 26 482
Vi du 401 8 243 Vi du 434 35 457
Vi du 402 261 241 Vi du 435 149 441

Vi du 403 242 289 Vi du 436 491 338
Vi du 404 244 855 Vi du 437 44 705
Vi du 406 42 106 Vi du 438 113 379
Vi du 407 206 150 Vi du 439 61 329
Vi du 408 54 446 Vi du 440 26 136
Vi du 409 122 419 Vidu 441 35 132
Vidu410 99 616 Vi du 442 3 4238
Vidu4ll 55 328 Vi du 443 ND 579
Vidu4l2 31 0398 Vi du 444 55 181

Vidu413 31 943 Vi du 445 2 19

Vidu4l5s 38 299 Vi du 446 78 249
Vi du 416 29 425 Vi du 447 20 >600
Vidu4d17 3 11 Vi du 448 24 121

Vidu418 101 159 Vi du 449 17 119
Vidu 419 238 158 Vi du 450 27 532
Vidu 420 6.1 518 Vidu451 29 102
Vi du 421 25 373 Vi du 452 83 12

Vidu422 92 101 Vidu453 69 999
Vidu423 117 344 Vidu454 65 158
Vidu424 136 102 Vi du 455 19 118
Vi du 425 42 62 Vi du 456 27 806
Vidu426 52 139 Vidu 457 ND 804
Vi du 427 22 233 Vi du 458 105 197
Vi du 428 35 592 Vi du 459 25 593
Vi du 429 31 109 Vi du 460 28 229
Vi dy 430 199 328 Vi dy 461 31 186
Vi du 431 3 89 Vidu462 133 368
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[Cso (nM) ICso (nM) ICso (nM) ICso (nM)
Bcl-2FP | MTT RS4:11 Bcl-2FP | MTT RS4:11
Vi du 463 ND 408 Vi du 466 ND 493
Vi du 464 36,6 723 Vi du 467 192 188
Vi du 465 ND 506

ND: khong x4c dinh (not determined)

Vi du C: Su cam ung do hoat dong caspase in vivo.

Kha ning hoat hoa caspase 3 cla cac hop chat trong sang ché duoc danh gia

trong mot mo hinh ghép ngoai lai ctia cac t& bao bénh bach cau RS4;11.

Céc té bao 1x10” RS4;11 duoc cdy ghép dudi da vao nhitng con chudt bi e ché
mién dich (ching SCID). 25 dén 30 ngay sau khi ciy ghép, nhiing con chudt dugc
diéu trj theo dudng udng bang cac hop chit khac nhau. Muoi sau gir sau khi diéu tri,
khdi ung thu dugce thu hdi va dugc 1am phan gidi, va d§ hoat dong caspase 3 dugc do

trong cdc san pham phén giai khoi u.

Viéc do ludng enzym nay dugc thuc hién bang cach thir nghiém su xudt hién
ctia san phdm phan tach sinh huynh quang (DEVDase activity, Promega). N6 dugc
bidu thi & dang mot yéu t6 hoat hoa turong Ung voi ti 1€ gitta hai hoat dong caspase:
hoat dong ctia nhitng con chudt duoc didu tri chia cho hoat dong cua nhiing con chudt

d6i ching.

Két qua thu dugc chi ra ring cac hop chat clia sang ché c6 kha ning cam tng

su chét rung té bao trong cac té bao khdi u RS4;11 in vivo.

Vi du D: Dinh luong dang phan tach cia caspase 3 in vivo.

Kha ning hoat hoa caspase 3 clia cac hop chét trong sang ché dugc danh gia

trong mot mo hinh ghép ngoai lai ciia cac té bao bénh bach cdu RS4:11.

Céc té bao 1x10” RS4;11 dugc cdy ghép dudi da vao nhitng con chudt bi trc ché

mién dich (ching SCID). 25 dén 30 ngay sau khi cdy ghép, nhitng con chudt duoc
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diéu tri bang cac hop chit khac nhau theo duong ubng. Sau khi didu tri, khdi ung thu
duoc thu hdi va duoc lam phan giai, va dang (da hoat hoa) dugc phan tach cla caspase

3 duge dinh lugng trong cac san pham phén giai khéi u.

Viéc dinh lugng dugce thuc hién béng cach st dung thir nghiém "Meso Scale
Disctrény (MSD) ELISA platform", cu thé 13 thir nghiém dang phan tach cua caspase
3. N6 duge biéu thi & dang mot yéu t6 hoat hoa tuong Urng véi ti 1€ gitta lwong caspase
3 dugc phan tach trong nhitng con chudt dugc diéu tri chia cho luong caspase 3 dugc

phan tach trong nhitng con chudt ddi chimg.

Két qua cho thiy rang cac hop chét cua sang ché c6 kha nang cam tng su chét

rung t€ bao trong cac té bao khdi u RS4;11 in vivo.

Bang 2: Cac yéu t6 hoat hoa caspase (thur nghi€ém caspase 3 MSD dugc phén tach
trong céc khéi u cua nhitng con chudt dugc diéu tri so véi nhiing con chudt doi chung)

in vivo, sau khi di€u tri bang dudng uong (liéu lugng chinh x4c trong dau ngoic)

Hop f;hét duogc thir ,K}’loéng; Fh(‘)i gian mé} sau ;gégl\/tl@(gsegé};%%i

nghiém dé céac khoi u duogce loai bo(T) ching)
Vi du 25 2 gio 457+20 (25mg/kg)
Vidu 28 2 gio 723 £54 (12 5mg/kg)
Vidu 47 2 gio 123 £24 (25mg/kg)
Vidu 6l 2 gio 760+ 52 (12 5mg/kg)
Vidu 67 2 gio 298 £4 0 (25mg/kg)
Vidu7l 2 gio 468 £ 161 (25mg/kg)
Viduy 74 2 gio 245+ 74 (12 5mg/kg)
Vidu 108 2 gio 226+ 24 (12 5mg/kg)
Vi du 230 2 gio 422 +93 (25mg/kg)
Viduy 386 2 gio 520+ 86 (12 5mg/kg)
Vidu 388 2 gio 857 +37 (25mg/kg)
Vidu421 2 gio 387+107 (12 5mg/kg)
Viduy 449 2 gio 505+34 (12 5mg/kg)
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Vi du E: Hoat dong chéng ung thu in vivo

Hoat dong chéng ung thu ciia cac hop chit trong sang ché dugce danh gia trong

mot mo hinh ghép ngoai lai cia cac té bao bénh bach cdu RS4:11.

Céc té bao 1x107 RS4;11 duoc céy ghép dudi da vao nhiing con chudt bi tre ché
mién dich (ching SCID). 25 dén 30 ngay sau khi cdy ghép, khi khdi ung thu dat toi
khoédng 150 mm’, nhitng con chudt dugc diéu tri béng cac hop chit khac nhau béng
duong ubng theo hai ché do khac nhau (didu tri hang ngay trong 5 ngay mdi tun
trong hai tuan, hodc diéu tri hang tuin trong hai tuan). Khéi ung thu dugc do hai 1an

hang tudn tir khi bit dau diéu tri.

Két qua thu duge do d6 chi ra ring cac hop chét cia sang ché c6 kha ning cam

g su suy thoai khdi u dang ké, c6 thé 1a hoan toan, trong sudt thoi gian diéu tri.

Vi du F: Dwoc phdm: Vién nén

1000 vién nén chira liéu lwong 5mg hop chit duge chon tir cac vi du 1 dén 467...... 5¢g
Tinh BOt A M sssesessssssmsesssssssnees 20g
TINH DO DO ..veeeietieiteete ettt et e 20g
LLACKOZA ...ttt e st e e e ae 30g
IMAGIE STEATAL ... .eetiiieiiiitiee ettt ettt ettt 2g
STHC QIOKIL ettt lg
Hydroxypropylxenluloza ..........c.ccoeiiiiiiiiniiiiiieccceeeee e 2g

-226-



23582

YEU CAU BAO HO

1.  Hop chét c6 cong thire (I):

trong do:
¢ A; la nguyén ttr hydro hodc halogen, nhém (C,-C¢)polyhaloalkyl mach thang
hodc mach nhanh, nhém (C;-Cg)alkyl mach théng hodc mach nhanh hoic nhom
xycloalkyl,
¢ A, 1a nhom (C,-Cg)alkyl mach thang hoic mach nhanh duoc thé tuy y béi
nhoém dugc chon tir halogen, hydroxy, (C;-Cg)alkoxy mach théng hodc mach
nhanh, NR'R" va morpholin, hodc A, 1& nhém (C,-Cg)polyhaloalkyl mach

thing hodc mach nhanh hodc nhom xyclopropyl,

dugc hieu rang R' va R", mdi nhém doc 14p véi nhau, 1a nguyeén tr hydro hodc

nhom (C;-Cg)alkyl mach thang hoic mach nhanh,

¢ T la nguyén tr hydro, nhém (C;-Cg)alkyl mach théng hodc mach nhanh tuy y
duoc thé béi tir mot dén ba nguyén tir halogen, nhom (C;-Cy)alkyl-NR,R,, hodc
nhom (C;-Cy)alkyl-ORg,

¢ R; va Ry, doc lp véi nhau, I1a nguyén tir hydro hoac nhom (C,-Cg)alkyl mach

théng hodc mach nhanh,
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hodc R; va R, cuing v6i nguyén t nito mang chiing tao thanh heteroxycloalkyl,

¢ Rj; la nhém aryl hodc heteroaryl, dugc hiéu 1a mot hodc nhiéu nguyén tu
cacbon clla cac nhom trén, hoic cac phan tir thé co thé cua chiing, co thé bi
dotéri hoa,

¢ Ry la nhom phenyl, nhém 4-hydroxyphenyl, nhém 3-flo-4-hydroxyphenyl,
nhom 2-hydroxypyrimidin hodc nhém 3-hydroxypyridin, dugc hidu 1a mot
hodc nhidu nguyén ti cacbon cia cic nhém trén, hodc cac phan tir thé co thé
ctia chiing, c6 thé bi dotéri hoa,

¢ Rsla nguyén tir hydro hodc halogen, nhom (C,-Cy)alkyl mach théng hoac mach
nhanh, hodc nhém (C;-C¢)alkoxy mach théng hoac mach nhanh,

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

¢ R, va Ry mdi nhém 13 nguyén tir hydro va (Ry,R.) cung v&i cac nguyén tir
cacbon mang ching tao thanh nhém 1,3-dioxolan hoic nhém 1,4-dioxan, hodc
R,, R, va Ry mbi nhém 1a nguyén tir hydro va R, 12 nguyén tr hydro hoic

halogen hodc nhém metoxy,

hoic R, va Ry mdi nhém 1a nguyén tu hydro, R, 1a nguyén tir hydro hoic
halogen va R. 1a nhém hydroxy hodc metoxy, hodc: R, va Ry mdi nhom la

nguyén tir hydro, Ry 1a nhom hydroxy hodc metoxy va R, la nguyén tir halogen,
can hiéu rang:

- "aryl" ¢6 nghfa la nhém phenyl, naphtyl, biphenyl ho4c indenyl,

- "heteroaryl" c6 nghia 1a bat ky nhom vong don hodc vong doi chira tir 5 dén 10
canh, c6 it nhat mot phén phén t&r thom va chira tir 1 dén 4 di tb dugce chon tir
oxy, luu huynh va nito (bao gdm cé nito bac bén),

- "xycloalkyl" c¢6 nghia 13 b4t ky nhom cacboxyclic vong don hoic vong doi,

khong thom, chira tir 3 dén 10 canh,
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"heteroxycloalkyl" c¢6 nghia 14 bat ky nhém vong don hodc vong doi, khong
thom, ngung tu ho#c spiro chita tir 3 dén 10 canh va chtra tir 1 dén 3 di t& duoc

chon tr oxy, luu huynh, SO, SO, va nito,

cac nhém aryl, heteroaryl, xycloalkyl va heteroxycloalkyl vi thé dugc x4c dinh va cac
nhém alkyl, alkenyl, alkynyl va alkoxy c6 thé dugc thé b&i tr 1 dén 3 nhom duogc
chon tr nhém (C,-Cg)alkyl mach théng hodc mach nhanh, nhém (C;-Cg)spiro, nhom
(C4-Cg)alkoxy mach théng hodc mach nhénh, (C;-C¢)alkyl-S-, hydroxy, oxo (hoic N-
oxit ¢ vi tri thich hop), nitro, xyano, -COOR', -OCOR', NR'R", (Cy-Cg)polyhaloalkyl
mach théng hodc mach nhanh, triflometoxy, (C;-Cg)alkylsulphonyl, halogen, aryl,
heteroaryl, aryloxy, arylthio, xycloalkyl, heteroxycloalkyl duoc thé tuy y bdi mot hodc

nhiéu nguyén ti halogen hodc nhém alkyl,

cac chat dong phén doi dnh va cic chat dong phan khong doi quang ciia chung, va cac

muoi cong cla ching v6i axit hodc bazo duoc dung.

2. Hop chét ¢ cong thic (1) theo diém 1, trong do A, la nguyén tr hydro hoic

nhém metyl.

3. Hop chét c6 cong thirc (I) theo diém 1 hodc 2, trong d6 A; va A, déu 13 nhom
metyl.

4. Hop chét c6 cong thirc (1) theo mot trong cac diém tir 1 dén 3, trong do T la
nhém metyl, aminometyl, (morpholin-4-yl)metyl, (4-metylpiperazin-1-yl)metyl, 2-
(morpholin-4-yl)etyl, [2-(morpholin-4-yl)etoxy]metyl, hydroxymetyl, [2-
(dimetylamino)etoxy]metyl, hexahydropyrazino[2,1-c][1,4]oxazin-8(1H)-ylmetyl, 1-
oxa-6-azaspiro[3.3 Jhept-6-ylmetyl, 3-(morpholin-4-yl)propyl hodc triflomety].
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5. Hop chét c6 cong thic D:

Rs

theo diém 1, trong do:

- A1, Ay, Ry, Ry, Re, Ry, T, Ry va Rs nhur duge dinh nghia trong cac diém tir 1 dén 4,

- R3 1a nhém duge chon tir phenyl, 1H-pyrazol, 1H-indol, 1H-indazol, pyridin,
pyrimidin,  IH-pyrolo[2,3-b]pyridin,  2,3-dihydro-1H-pyrolo[2,3-b]pyridin, 1H-
benzimidazol, 1H-pyrol, 1H-pyrolo[2,3-c]pyridin, 1H-pyrolo[3,2-b]pyridin, 5H-
pyrolo[3,2-d]pyrimidin, thiophen, pyrazin, 1H-pyrazolo[3,4-b]pyridin, 1,2-oxazol, va
1H-pyrazolo[1,5-a]pyrimidin, cic nhom nay tﬁy ¥ ¢6 mot hodc nhiéu phin tir thé duoc
chon tir halogen, (C,-Cq)alkyl mach théng hodc mach nhanh, (C,-C¢)alkoxy mach
thing hodc mach nhanh, Xyano, xyclopropyl, oxetan, tetrahydrofuran, -CO-O-CHs,

tridoterimetyl, 2-(morpholin-4-yl)etyl va 2-(morpholin-4-yl)etoxy,

cac chat dong phén doi anh va cic chat dong phan khong doi quang cia chiing, va cc

mudi cOng cua chiing v6i axit hodc bazo dugc dung.

6. Hop chét c6 cong thirc (I) theo didm 1, dugc chon tir cdc nhom sau:

- 5-(5-clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1 H)-yl]-
cacbonyl} phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-
yl)-1H-pyrol-3-cacboxamit,
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5-(5-clo-2-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-
N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyridin-4-y1)-1H-pyrol-3-cacboxamit,

N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-5-(6-{[(3S)-3-
(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-
benzodioxol-5-yl)-1H-pyrol-3-cacboxamit,

N-(4-hydroxyphenyl)-1,2-dimetyl-5-(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-
2(1H)-yl]Jcacbonyl}-1,3-benzodioxol-5-yl)-N-(pyridin-4-yl)-1H-pyrol-3-
cacboxamit,

5-(5-flo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3.,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-
yl)-1H-pyrol-3-cacboxamit,

5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-1H-
pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit,

5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2 (1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(pyridin-4-yl1)-1H-
pyrol-3-cacboxamit,

5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(5-xyano-1-metyl-1H-pyrol-3-y1)-N-(4-hydroxyphenyl)-
1,2-dimetyl-1H-pyrol-3-cacboxamit,

N-(5-xyano-1-metyl-1H-pyrol-3-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-yl-
metyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,

5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-(5-xyano-1,2-dimetyl-1H-pyrol-3-yl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,

5-(5-clo-2-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-yl]-
cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-(1-metyl-2,3-dihydro-
1H-pyrolo[2,3-b]pyridin-5-y1)-1H-pyrol-3-cacboxamit,

N-(5-xyano-1,2-dimetyl-1H-pyrol-3-yl)-5-(5-flo-2-{[(3S)-3-(morpholin-4-yl-
metyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,
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- 5-(5-clo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]-
cacbonyl}phenyl)-N-[5-xyano-2-metyl-1-(tridoterimetyl)-1H-pyrol-3-y1]-N-(4-
hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit,

cic chat ddng phan dbi anh va céc chét ddng phan khong dbi quang cua ching, va

muodi cong cta chiing véi axit hodc bazo duoc dung.

7. Hop chit co6 cong thirc (I) theo diém 6 1a 5-(5-clo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit.

8. Hop chit c¢6 cong thic (I) theo didm 6 la 5-(5-clo-2-{[(3R)-3-metyl-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(pyridin-4-yl)-1H-pyrol-3-cacboxamit.

9. Hop chét c6 cong thire (I) theo diém 6 1a N-(4-hydroxyphenyl)-1,2-dimetyl-N-
(I-metyl-1H-pyrazol-4-yl)-5-(6-{[(3S)-3-(morpholin-4-ylmetyl)-3,4-
dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-1H-pyrol-3-

cacboxamit.

10.  Hop chét c¢6 cong thuc (1) theo didm 6 l1a N-(4-hydroxyphenyl)-1,2-dimetyl-5-
(6-{[(3R)-3-metyl-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl}-1,3-benzodioxol-5-yl)-
N-(pyridin-4-yl)-1H-pyrol-3-cacboxamit.

11. Hop chét c6 cong thuc (I) theo diém 6 1a 5-(5-flo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxypheny!)-
1,2-dimetyl-N-(1-metyl-1H-pyrazol-4-yl)-1H-pyrol-3-cacboxamit.

12. Hop chét c6 cong thirc (I) theo didm 6 13 5-(5-clo-2-{[(3S)-3-(morpholin-4-

ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-1H-pyrolo[2,3-b]pyridin-5-yl)-1H-pyrol-3-cacboxamit.
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13.  Hop chét c6 cong thie (I) theo diém 6 1a 5-(5-clo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydr0isoquinolin=2(1H)=—y1]cacbonyl}phenyl)-N=(4-hydr0xyphenyl)-
1,2-dimetyl-N-(pyridin-4-y1)-1H-pyrol-3-cacboxamit.

14.  Hop chét c6 cong thirc (I) theo diém 6 1a 5-(5-clo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(5-xyano-1-metyl- 1 H-
pyrol-3-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit.

15. Hop chét c6 cong thirc (I) theo diém 6 13 N-(5-xyano-1-metyl-1H-pyrol-3-yl)-
5-(5-flo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2(1H)-
yl]eacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl- 1H-pyrol-3-cacboxamit.

16. Hop chét ¢co cong thic (I) theo diém 6 la 5-(5-clo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl } phenyl)-N-(5-xyano-1,2-dimetyl-
1H-pyrol-3-yl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit.

17. Hop chat ¢6 cong thirc (I) theo diém 6 1a 5-(5-clo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-(4-hydroxyphenyl)-
1,2-dimetyl-N-(1-metyl-2,3-dihydro-1H-pyrolo[2,3-b]pyridin-5-yI)-1H-pyrol-3-

cacboxamit.

18.  Hop chét c6 cong thirc (I) theo diém 6 1a N-(5-xyano-1,2-dimetyl-1H-pyrol-3-
yD-5-(5-flo-2-{[(35)-3-(morpholin-4-ylmetyl)-3,4-dihydroisoquinolin-2( 1H)-
ylJeacbonyl}phenyl)-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-cacboxamit.

19. Hop chét c6 cong thirc (I) theo diém 6 1a 5-(5-clo-2-{[(3S)-3-(morpholin-4-
ylmetyl)-3,4-dihydroisoquinolin-2(1H)-yl]cacbonyl} phenyl)-N-[ 5-xyano-2-metyl-1-
(tridoterimetyl)-1H-pyrol-3-yl]-N-(4-hydroxyphenyl)-1,2-dimetyl-1H-pyrol-3-

cacboxamit.
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20. Quy trinh diéu ché hop chét c6 cong thuc (I) theo diém 1, ddc trung & chd quy
trinh nay st dung hop chét ¢ cong thirc (IT) lam nguyén liéu ban dau:

0] Br

Ra
)
Ry Ro
RC

trong d6 R,, Ry, R¢ va Ry nhu dugce xac dinh trong cong thire (1),

hop chit c6 cong thirc (II) duge dua vao phan tng Heck, trong moi trurong nude hodc
hitu co, v6i sy c6 mit clia chdt xuc tac paladi, bazo, phosphin va hop chit c6 cong
thie (I1I):

Alk
\
O

O— A1

Che,

/

1)

trong d6 cac nhom A; va A, nhu dugc xac dinh trong cong thirc (I) va Alk 1a nhém

(C4-Cg)alkyl mach théng hodc mach nhanh,

dé thu dugc hop chit c6 cong thirc (IV):
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trong d6 A, Ay, Ry, Ry, Re va Ry nhu dugce xac dinh trong cong thire (I) va Alk nhu

duoc xac dinh & trén,

nhém chuc aldehyt ciia hop chét c6 cong thirc (IV) bi oxy héa thanh axit cacboxylic
dé tao thanh hop chét c6 cong thirc (V):

trong do Aj, A,, R,, Ry, R¢ va Ry nhu duge xac dinh trong cong thirc (I) va Alk nhu

duoc xac dinh & trén,

hop chét c6 cong thirc (V) sau d6 duoc lién két peptit v&i hop chat ¢6 cong thire (VI):

-235-



23582

(V)
T

trong d6 T va Rs nhu dugc xac dinh trong cong thire (1)

b

dé thu dwoc hop chit c6 cong thirc (VII):

VIl

trong d6 A;, Ay, Ry, Ry, R, Ry, T va Rs nhu dugce xac dinh trong cOng thirc (I) va Alk

nhu duge xac dinh & trén,

nhoém chirc este ctia hop chit co cong thirc (VII) bi thiy phan dé tao thanh axit
cacboxylic hodc cacboxylat twong ting, chit nay ¢ thé dugc chuyén hoéa thanh dan
xut axit nhu 1a axyl clorua hogc anhydrit tuong g trudce khi duoc lién hop véi amin
NHR;R, trong d6 R; va Ry ¢6 nghia giéng nhu trong cong thire (I), dé tao ra hop chét

c6 cong thire (I),
hop chit c6 cong thirc (I) ¢6 thé duge tinh ché theo mot k thust tich thong thuong,

duge chuyén hoéa, néu can, thanh cac mudi cdng cua né véi axit hoic bazo dugce dung

va dugc tach tiy ¥ thanh céc chit dong phan cta né theo ky thuét tach thong thuong,
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duoc hiéu 13, & bat cir thoi diém nao duge coi 14 thich hop trong qué trinh dugc mo ta
& trén, mot sb nhom (hydroxy, amino va cac nhom tuong tu) ciia chit phan ung hoac
chét trung gian cua quy trinh téng hop ¢6 thé duoc bao vé va sau do6 duogc loai bao vé

theo céc yéu ciu ctia quy trinh tong hop.

21.  Quy trinh theo diém 20 d& diéu ché hop chét ¢o cong thirc (1) trong dé mot
trong cac nhom R; hoidc R, dugc thé béng nhém chirc hydroxy, dugc dic trung & chd
amin NHR3R4 dugc dua trude vao phan g bao vé nhom chirc hydroxy trude khi ¢
lién két bat ky voi axit cacboxylic dugc tao thanh tir hop chat c¢6 cong thire (VII), hodc
v6i dan xuét axit twong ing ctia n6, hop chét c6 cong thuc (I) duoc bao vé thu duogc
sau do tréi qua phan tmg loai bao vé va sau d6 dugc chuyén hoa tiy y thanh mot trong

cac mudi cong cua no voi axit hodc bazo dugc dung.

22.  Dugc pham chira hop chét co cong thire (1) theo diém bét ky trong s6 cac diém
tir 1 dén 19 hodc mudi cOng cua nd v6i axit hodc bazo duge dung két hgp véi mot

hodc nhiéu ta dugc duoc dung.

23.  Hon hop chtra hop chit co cong thie (I) theo diém bt ky trong s cac diém tir
1 dén 19 v6i mot tac nhan chéng ung thu dwoc chon tir cac tac nhan gdy doc gen, chat
ddc gian phan, chit chéng chuyén héa, chit e ché proteasome, chat trc ché kinaza va

cac khang thé.

24. Duoc phém chira hon hop theo diém 23 két hop v6i mdt hodc nhidu ta duoc

dugc dung.
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