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(54) CHAT UC CHE KINAZA LIEN QUAN DEN TROPOMYOSIN (TRK) VA DUQC
PHAM CHUA CHAT UC CHE NAY

(57) Sang ché dé cap dén chat uc ché kinaza c6 lién quan dén tropomyosin (chat e ché
Trk) 12 hop chat c6 phan tir nho hiru dung trong viéc diéu tri bénh. Chét e ché Trk c6 thé
duoc st dung dudi dang duoc chat va trong dugce pham. Chat tc ché Trk hitu dung trong
viéc diéu tri bénh viém, bénh ty mién, khiém khuyét trao d6i chat & xuong va/hodc bénh
ung thu, va cy thé 13 hitu dung trong viéc diéu trji viém xwong khép (OA), chimg dau, va
chtng dau két hop voi OA. Chat e ché Trk ciing hitu dung dé wre ché kinaza c6 lién quan
dén tropomyosin A (TrkA), kinaza c6 lién quan dén tropomyosin B (TrkB), kinaza c6 lién
quan dén tropomyosin C (TrkC), va/hodc c-FMS (thy thé té bao ddi voi yéu té kich thich
khuén lac-1 (CSE-1)).
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Linh vue ky thuit dwgc dé cap

Sang ché dé cap dén chat e ché kinaza c6 lién quan dén tropomyosin
(“chét trc ché Trk”). Sang ché con dé cip dén dugc phdm chira chét e ché Trk
va viéc st dung chét te ché Trk va duogc phém chtra chét e ché Trk dé diéu tri
bénh. Sang ché con dé cap dén viéc st dung chét (e ché Trk dé diéu tri bénh
viém, bénh tu mién, khiém khuyét trao doi chét & xuong va bénh ung thu. Chét
trc ché Trk theo sang ché c6 thé dugc sir dung dé diéu tri viém xwong khép
(OA), dé didu trj chimg dau, dé diéu tri chimg dau sau mo, dé diéu tri ching dau
két hop v6i OA, va dé tic ché kinaza c6 lién quan dén tropomyosin A (TrkA),
kinaza c6 lién quan dén tropomyosin B (TrkB), va/hoic kinaza c6 lién quan dén
tropomyosin C (TrkC), va dé trc ché c-FMS (thy thé t& bao ddi véi yéu td kich
thich khuén lac-1 (CSF-1)).

Tinh trang k¥ thuit ciia sing ché

EP 0186 190 A2 bdc 16 theo diém 1, hop chét c¢6 cong thirc:

(R,) YR
4'n N 1 R, (D)
Lo
Rg | Ry

Trong d6 R; 1a nguyén ti hydro, nhom alkyl bac thip hodic nhém halo
alkyl(bac thap), R, va R; gidng nhau hozc khac nhau 1a nguyén tir hydro, nguyén
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tor halogen, nhom nito, nhom xyano hodc nhém alkyl bac thép, nhoém xyano
hodc alkyl bac thip, alkenyl bac thap, alkynyl bac thap, xyclo-alkyl (bac thip),
alkoxy bac thip, alkenyloxy bac thap, alkynyloxy bac thip, xyclo-alkoxy (bic
thdp), alkylthio bac thip, alkenylthio bic thap, alkynylthio bac thap, xyclo-
alkylthio (bac thip), dialkylamino (bic thap), alkylsulfonyl béac thap, hoic
nhém alkylsulfinyl béc thép duoc thé tuy y, hodc Ryva Rs dugc lién két voi
nhau dé tao ra vong khong bio hoa hoic vong bdo hoa, vong c¢6 5 hodc 6 canh
duogc thé tuy ¥ chira khong 16n hon hai nguyén tir oxy hozc nguyén tit luu huynh
trong vong, Ry 1a nguyén tir halogen hodc nhém alkyl bac thap, Rs 1a nguyén tir
hydro hodc nhém alkyl bac thap, X 14 nguyén tir oxy, nguyén tir luu huynh,
nhom metylen, nhém sulfonyl, nhém sulfinyl hodc nhdm imino va n la )

nguyén nam trong khoang tir 1 ¢én 4.

EP 0132 606 Al bdc 16 ddn xudt benzimidazol cé cong thirc:

Trong d6 R, 1a nguyén t hydro hodc nhom alkyl bac thap, R, va R 1a
gidng hoic khéc nhau 1a nguyén tir hydro, nguyén tir halogen, nhém nito, nhém
xyano hogc alkyl bac thdp, nhém xyano hozc alkyl bac thip, alkenyl bac thip,
alkynyl bac thip, xyclo-alkyl (bac thap), alkoxy bac thip, alkenyloxy bac thép,
alkynyloxy béc thap, xyclo-alkoxy (bic thip), alkylthio bac thip, alkenylthio
bac thip, alkynylthio bac thap, xyclo-alkylthio (bac thip), dialkylamino (béc
thap), alkylsulfonyl bac thap, hodc nhém alkylsulfinyl bac thip duoc thé tiy v,
hodc Ry va Rz duogc lién két véi nhau dé tao ra vong khong bdo hoa hodc vong

bdo hoa, vong ¢ 5 hodc 6 canh dugc thé tiy ¥ c6 khong 16n hon hai nguyén tir
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oxy hoac nguyén tir luvu huynh trong vong va, X la nguyén tir oxy, nguyén tir luu

huynh, nhém metylen, nhém sulfonyl, nhém sulfinyl hoac nhém imino.
Bian chit ky thuit cia sing ché

Muc dich cta sang ché 14 dé xuét hop chat c¢6 cdu tric c6 Cong thire (I):

@
N
-
x/ N, R
e
S (

Y
trong do:

nbéng 1,2, 3, 4 hoac 5;

m b%mg 0,1, 2,3 hoac 4,

Q' 12 H, halo hodc (C¢-Cia)aryl, (Co-Co)heteroaryl, (Cs-Cio)xycloalkyl,
(C,-Coy)heteroxycloalkyl,

trong d6 (Ce-Cia)aryl, (Cr-Co)heteroaryl, (C;-Cio)xycloalkyl,
hodc (C,-Co)heteroxycloalkyl duoc thé tuy y bang tir mot dén
bdn nhém duoce chon tir (C-Cyo)alkyl, (Co-Co)heteroalkyl, (Cs-
Cio)xycloalkyl, (Cy-Co)heteroxycloalkyl, (Cs-Cis)aryl, (C,-
Cy)heteroaryl, (Cy-Cyp)alkylamin, (Ci-Cyo)alkyl-C(O)O-,
COOH-(C;-Cyp)alkyl, COOH-(Cs-Cjp)xycloalkyl, (Ci-Cig)alkyl-
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O-, -OH, -NH,, R’R®N-, R’R®N(0)C-, R7(O)CR®N-, F5C-, NC-,
(C3-Cyo)alkyl(O)P-, (C;3-Cip)alkyl-S-, (C3-Cyg)xycloalkyl-S-,
(Cs-Cia)aryl-S-, (C-Co)heteroalkyl-S-, (C,-Co)heteroxycloalkyl-
S-, (Cy-Co)heteroaryl-S-, (C5-Cyp)alkyl(O)S-, (Cs-
Cio)xycloalkyl(O)S-, (C6-Cr4)aryl(O)S-, (Co-
Co)heteroalkyl(O)S-, (Cy-Co)heteroxycloalkyl(O)S-, (Cy-
Co)heteroaryl(O)S-, (C3-Cip)alkyl-O,S-,  (C3-Cyo)xycloalkyl-
0,S-,  (Cs-Cryaryl-05S-,  (C-Co)heteroalkyl-O,S-,  (C»-
Cy)heteroxycloalkyl-O,S-, (Cy-Co)heteroaryl-O,S-, hoac
R7R¥NO,S-,

trong d6 mdi R7 va R® doc lap 13 H, (Ci-Cyo)alkyl, (Co-
Co)heteroalkyl, (C3-Cip)xycloalkyl, (C,-Co)heteroxycloalkyl,
(Cg-Crg)aryl, (C-Co)heteroaryl;

Q? 1a (C¢-Cryaryl, (Cy-Coheteroaryl, (Cs-Cio)xycloalkyl, hodc (Cs-
Coy)heteroxycloalkyl,

trong d6 (Ce-Cie)aryl, (Cy-Co)heteroaryl, (Cs-Cio)xycloalkyl,
hodc (C,-Coy)heteroxycloalkyl dugc thé ty y bang tir mot dén
bdn nhém duoge chon tir (C1-Co)alkyl, (Co-Co)heteroalkyl, (Cs-
Cio)xycloalkyl, (Cy-Co)heteroxycloalkyl, (Cs-Cis)aryl, (Co-
Cy)heteroaryl, (C1-Cyp)alkylamin, (Cy-Cp)alkyl-C(O)O-,
COOH-(C-Cyp)alkyl, COOH-(C3-Cyp)xycloalkyl, (Ci-Cyo)alkyl-
O-, -OH, -NH,, R’R®N-, R’'R¥N(0)C-, R’(0)CR®N-, F5C-, NC-,
(C3-Cio)alkyl(O)P-, (C3-Cyg)alkyl-S-, (Cs-Cio)xycloalkyl-S-,
(C6-Ci4)aryl-S-, (C-Co)heteroalkyl-S-, (Co-Co)heteroxycloalkyl-
S-, (Cy-Co)heteroaryl-S-, (C35-Cyp)alkyl(O)S-, (Cs-
Cio)xycloalkyl(O)S-, (C6-Cia)aryl(O)S-, (Co-
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Co)heteroalkyl(O)S-, (C,-Co)heteroxycloalkyl(O)S-, (Cs-
Cy)heteroaryl(0)S-,  (C3-Cip)alkyl-O5S-, (Cs3-Cio)xycloalkyl-
0,S-,  (Cs-Crparyl-O5S-,  (Cy-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-O,S-, (Cy-Co)heteroaryl-O,S-, hoac
R’R3NO,S-,

trong d6 modi R7 va R® doc lap 1a H, (Ci-Cio)alkyl, (Co-
Co)heteroalkyl, (Cs-Cig)xycloalkyl, (C,-Co)heteroxycloalkyl,
(Cs-Cry)aryl, (Co-Co)heteroaryl;

X 1a CH, N, halo ho#c CR’,

trong d6 R’ 1a (Ci-Cip)alkyl, (C-Cy)heteroalkyl, (Cs-
Cro)xycloalkyl, (Cy-Co)heteroxycloalkyl, (Cs-Cig)aryl, (Co-
Cy)heteroaryl, (Ci-Cyp)alkylamin, (C1-Cyo)alkyl-C(O)O-,
COOH-(C;-Cyp)alkyl, COOH-(C3-Cyg)xycloalkyl, (C;-Cio)alkyl-
O-, -OH, -NHy;

R! 1a H, halo, (Ci-Cjp)alkyl, (C,-Co)heteroalkyl, (C;-Cig)alkylamin, hodc
NHo;

R? 1a H, halo, (C;-Cyo)alkyl, (C-Co)heteroalkyl, (Ci-Cio)alkylamin, (C;i-
Cio)alkyl-O-, hodc NHy;

mdi R® va R* doc 1ap 1a H, (Ci-Cio)alkyl, (Cy-Co)heteroalkyl, (Ci-
C1o)alkylamin, O-(C;-Co)alkyl, hodc NH, hodc R? va R* cung voi
nguyén tir cacbon ma ching gén vio tao thanh vong c6 tir 3 dén 10

canh,
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trong d6 vong cé tur 3 dén 10 canh nay duoc thé tiy ¥ bang tur
mdt dén bdn nhém dugc chon tir (Ci-Cioalkyl, (Co-
Co)heteroalkyl, (C;-Cio)xycloalkyl, (C,-Co)heteroxycloalkyl,
(Ce-Cr)aryl, (Cy-Co)heteroaryl, (C;-Cio)alkylamin, (Ci-
Cio)alkyl-C(O)O-, COOH-(C;-Cyp)alkyl, COOH-(Cs-
Cio)xycloalkyl, (Ci-Cig)alkyl-O-, -OH, - NH; va |

mdi R> va R® doc 1ap 1a H, (Ci-Cyg)alkyl, (Cr-Co)heteroalkyl, (Ci-

Cio)alkylamin, O-(C;-Cio)alkyl, hodc NH; hodc R> va R® cliing véi
nguyén t&r cacbon ma ching gén vao tao thanh vong c6 tir 3 dén 10

canh,

trong d6 vong co tu 3 dén 10 canh nay duoc thé tiy y bang tir
mdt dén bdn nhém duoc chon tir (Ci-Cpoalkyl, (Cr-
Co)heteroalkyl, (C;-Cio)xycloalkyl, (Ca-Co)heteroxycloalkyl,
(Cs-Cry)aryl,  (Cp-Co)heteroaryl, (Ci-Cyo)alkylamin,  (Ci-
Cyo)alkyl-C(O)O-, COOH-(C;-Cyp)alkyl, COOH-(Cs-
Cio)xycloalkyl, (Ci-Cyg)alkyl-O-, -OH, - NHy;

hodc muoi duoc dung cia ching.

Sang ché con dé cap dén hop chét c¢6 Cong thuc (I), trong d6 n bang 1, 2,

hoac 3.

Sang ché con dé cap dén hop chat c6 Céng thirc (1), trong d6 m bang 0, 1,

hoac 2.

Séng ché con dé cap dén hop chit c6 Céng thirc (1), trong d6 n bang 1 va

m bang 1.
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Séang ché con dé cap dén hop chét c6 Cong thirc (1), trong d6 Q' 1a H hodc
(Cs-C1g)aryl hodc (Cy-Co)heteroaryl trong d6 (Cs-Cis)aryl hodc (C-Co)heteroaryl
duoc thé tuy v bang tir mot dén bdn nhém duge chon tir (Ci-Cro)alkyl, (Ca-
Co)heteroalkyl, (Cs;-Cig)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Cia)aryl, (Ca-
Co)heteroaryl, (C;-Cjg)alkylamin, (Ci-Cig)alkyl-C(O)O-, COOH-(C;-Co)alkyl,
COOH-(C;-Co)xycloalkyl, (C-Cip)alkyl-O-, -OH, -NH,, R’R®N-, R’R*N(O)C-,
R7(O)CR3N-, F;C-, NC-, (C3-Cip)alkyl(O)P-, (Cs-Cyo)alkyl-S-,  (Cs-
Cio)xycloalkyl-S-, (Cs-Cra)aryl-S-, (C2-Co)heteroalkyl-S-, (Cy-
Co)heteroxycloalkyl-S-,  (C,-Co)heteroaryl-S-,  (C3-Cy)alkyl(O)S-,  (Cs-
Cro)xycloalkyl(0)S-,  (Ce-Cia)aryl(O)S-,  (Cr-Co)heteroalkyl(O)S-,  (C»-
Co)heteroxycloalkyl(0)S-, (Cz-Co)heteroaryl(O)S-, (C3-Cio)alkyl-O,S-, (Cs-
Cio)xycloalkyl-0,S-,  (Ce-Cia)aryl-O,S-,  (Cz-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-O,S-, (C,-Co)heteroaryl-O,S-, hodc R’R8NO,S-, trong d6
mdi R7 va R® doc 1ap 1a H, (C-Cio)alkyl, (C2-Co)heteroalkyl, (C3-Cio)xycloalkyl,
(C1-Co)heteroxycloalkyl, (Ce-Cia)aryl, (C2-Co)heteroaryl.

Sang ché con d& cap dén hop chat c6 Cong thie (1), trong d6 Q* 1a (Cs-
Ci4)aryl hodc (Cy-Co)heteroaryl dugc thé tiy ¥ bing tir m6t dén bén nhém dugce
chon tir (Ci-Cpalkyl, (Cz-Co)heteroalkyl, (C;-Cio)xycloalkyl, (Cs-
Co)heteroxycloalkyl, (Cs-Cis)aryl, (Ca-Co)heteroaryl, (Ci-Cip)alkylamin, (Ci-
C1o)alkyl-C(0)O-, COOH-(C;-Cyp)alkyl, COOH-(C;-Cyo)xycloalkyl, (Ci-
Cio)alkyl-O-, -OH, -NH,, R’R®N-, R’R®N(O)C-, R’(O)CR®*N-, F;C-, NC-, (Cs-
Co)alkyl(O)P-, (C3-Cyo)alkyl-S-, (Cs-Cig)xycloalkyl-S-, (Ce-Cia)aryl-S-, (Co-
Co)heteroalkyl-S-,  (C,-Co)heteroxycloalkyl-S-,  (C,-Co)heteroaryl-S-,  (Cs-
Cyo)alkyl(O)S-, (C3-Co)xycloalkyl(O)S-, (Cs-Cia)aryl(O)S-, (Cy-
Co)heteroalkyl(O)S-, (Cz-Co)heteroxycloalkyl(O)S-, (Cz-Co)heteroaryl(O)S-,
(C3-Cio)alkyl-058-,  (C3-Cio)xycloalkyl-05S-,  (C-Ciyaryl-O2S-,  (Co-
Co)heteroalkyl-0,S-,  (C,-Co)heteroxycloalkyl-O,S-,  (C,-Co)heteroaryl-O,S-,
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hoic R7R®NO,S-, trong d6 mdi R7 va R® doc 1ap 1a H, (Ci-Cg)alkyl, (C»-
Co)heteroalkyl, (C3-Cig)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Cia)aryl, (Co-
Co)heteroaryl.

Séng ché con d& cap dén hop chét ¢c6 Céng thuc (I), trong d6 X 1a CH
hoac N.

Sang ché con dé cap dén hop chit c6 Cong thic (I), trong d6 R 1a H,
halo, NH,, hoic (C;-Cyp)alkyl.

Sang ché con dé cip dén hop chat c6 Cong thic (1), trong d6 R? 1a H,
halo, (Ci-Cyo)alkyl, hodc (C-Cio)alkyl-O-. Sang ché con dé cap dén hop chét ¢6
Céng thirc trong d6 R? 1a CH3-O-. hodc CH;-CH,-O-.

Séang ché con dé cap dén hop chét c6 Cong thire (I), trong d6 mdi R® va R*
la H.

Sang ché con d& cap dén hop chat c6 Cong thirc (I), trong d6 mdi R® va R
la H.

Sang ché con d& cép dén hop chat c6 Coéng thirc (I), c6 chu trac ¢6 Cong

thue (I):

Q;
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hodc mudi duge dung ciia chiing.
Séang ché con dé cap dén duoc phim chira hop chit c6 Cong thie (I).
MO ta chi tiét sang ché

Nhu duoc dung trong ban md ta nay, thuat nglt “amino” dung dé chi
nhom chic ¢6 nguyén tu nito va tu 1 dén 2 nguyén tir hydro. “Amino” thudong
dugc dung trong ban mo ta nay dé mo ta amin bac mét, bac hai, hosc bac ba, va
ngudi c¢6 hiéu biét trung binh trong linh vyc ¢6 thé d& dang biét chic chin viéc
x4c dinh ching trong nglt canh c6 sir dung thuét ngt nay trong ban moé ta nay.
Thuét ngit “amin” hodc “nhém amin” hodc “nhém amoni” dung dé chi nhém
chirc ¢6 chira nguyén tu nito ¢ ngudn gbc tir amoni (NH;). Nhém amin t5t hon
132 amin bac mot, cé nghia la nito duoc lién két véi hai nguyén tir hydro va mot
nhém thé chtra nhém alkyl hodc aryl duge thé hoic khong duogc thé hodc nhém
béo hodc thom. Nhom amin c6 thé 12 amin bac hai c6 nghia 13, nito dugc lién két
voi mot nguyén tir hydro va hai nhom thé chira nhom aklyl hodc aryl duoc thé
hoac khong duogc thé hodc nhom béo hodc thom, nhu duogc x4c dinh dudi day.
Nhém amin ¢6 thé 1a amin bac ba cé nghia 1 nito dugce lién két v&i ba nhém thé
chira nhém aklyl hoac aryl duoc thé hoic khong duoc thé hodc nhém béo hoic
thom. Nhém amin ciing ¢ thé 12 amin bac bdn ¢6 nghia 1a nhém amin dugc chi

dinh duoc lién két v6i nhém thir tu, tao ra nhém amoni tich dién duong.

Can hiéu rang amin bat ky hodc tat ca cc amin trong sang ché nay c6 thé
14 & dang amin tu do (tue 14, dudi dang —NH, doi v6i amin bac mot) hodc ¢ dang
duoc proton hoa véi anion dugce dung (tic 1a, dudi dang —NH;3" Y™ doi v6i amin

bac mot, trong d6 Y~ 1a anion dugc dung).

Nhu duoc dung trong ban md ta nay, thuat ngit “nhém amit” dung dé chi

nhém chirc chira nhém carbonyl duoc lién két véi nito. “Nhém carbonyl” dung

-10-
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dé chi nhom chirc chira nguyén tr cacbon dugc lién két dé1 voi nguyén tir oxy,

duoc biéu dién bang (C=0).

Thuat ngft “alkan” dung dé chi hydrocacbon no, duoc lién két bang céc
lién két don. Alkan c6 thé 1a mach théng hodc mach nhéanh. “Xycloalkan” 1a

vong hydrocacbon no dugc lién két bang céc lién két don.

Nhu duge dung trong ban mo ta nay, thuat ngtt “(C;-Cio)alkyl” dung dé
chi hydrocacbon mach thrfmg hodc mach nhanh hodc mach vong no vé co ban ¢
chtra tir 1 dén 10 nguyén tir cacbon va sd luong twong tmg cua nguyén tir hydro.
Thoéng thuong nhém mach théng hoac mach nhanh cé tir mot dén muoi cacbon,
ho#ic nhiéu hon thudng 14 tir mot dén nim cacbon. Nhém (C;-Cio)alkyl vi du bao
gdm metyl (dugc bidu dién bang -CHj), etyl (duogc biéu dién bing -CH,-CHs),
n-propyl, isopropyl, n-butyl, isobutyl, v.v. Cac nhém (C;-C-yo)alkyl khac s& tro
nén rd rang v4i nguoi ¢ hiéu biét trung binh trong linh vuc nho su boc 16 trong

ban mo ta nay.

Nhu duoc dung trong ban md ta nay, thuat ngt “(C,-Co)heteroalkyl” dung
dé chi hydrocacbon mach thrfmg hodc mach nhanh hoac mach vong no vé co ban
¢6 chira tir 2 dén 10 nguyén tir, trong d6 tir 2 dén 9 nguyén tir 1 cacbon va (céc)
nguyén tr con lai dugc chon tir nhom gbm c¢6 nito, luu huynh, va oxy. Nhém
(Cy-Co)heteroalkyl vi du s€ tréd nén rd rang voi nguoi ¢o hiéu biét trung binh

trong linh vuc nho sy bde 10 trong ban mo ta nay.

‘Nhu dugce dung trong ban md ta nay, thuat ngt “(Cs-Cyo)xycloalkyl” dung
dé chi nhém hydrocacbon no khéng thom, tao thanh it nhét mét vong vé co ban
c6 chua tir 3 dén 10 nguyén tir cacbon va sé luong tuong Umg cia nguyén tir
hydro. Nhom (C;-Cyo)xycloalkyl cé thé 1a don vong hodc da vong. Cac vong

riéng 1é cia nhém xycloalkyl da vong co thé ¢6 su két ndi khac nhau, vi du,

-11-



30505

duogc dung hop, dugce béc cau, spiro, v.v., ngoai su thé lién két cdng hoa tri.
Nhom (C;-Cjp)xycloalkyl vi du bao gdm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, norbornanyl, bixyclo-octanyl, octahydro-pentalenyl, spiro-decanyl,
xyclopropyl dugc thé bang xyclobutyl, xyclobutyl dugc thé bang xyclopentyl,
xyclohexyl duoc thé bang xyclopropyl, v.v. Cac nhém (C3-Cio)xycloalkyl khac
sé€ tr¢ nén rd rang voi nguoi co hiéu biét trung binh trong linh vuc nho su boc 16

trong ban mo ta nay.

Nhu dugc dung trong ban mé ta nay, thudt nglt “(C,-Co)heteroxycloalkyl”
dung dé chi nhém khong thom cé tir 3 dén 10 nguyén t&r ma tao thanh it nhét
mot vong, trong dé tir 2 dén 9 nguyén tir vong la cacbon va (cac) nguyén tir
vong con lai dugc chon tir nhom gdm c6 nito, luu huynh, va oxy. Nhém (Cs-
Cy)heteroxycloalkyl cé thé 1a don vong hodc da vong. Cac vong riéng 1& cla
nhom heteroxycloalkyl da vong nay c6 thé ¢6 su két ndi khac nhau, vi du, duogc
dung hop, duoc béc cau, spiro, v.v., ngoai su thé lién két cong hoa tri. Nhom
(Cy-Co)heteroxycloalkyl vi du bao gébm pyrolidinyl, tetrahydrofuranyl,
dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl, azetidinyl,
oxiranyl, metylendioxyl, chromenyl, barbituryl, isoxazolidinyl, 1,3-oxazolidin-
3-yl, isothiazolidinyl, 1,3-thiazolidin-3-yl, 1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-
l-yl,  piperidinyl,  thiomorpholinyl, 1,2-tetrahydrothiazin-2-yl, 1,3-
tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morpholinyl, 1,2-
tetrahydrodiazin-2-yl, 1,3-tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl,
piperizin-2-onyl, piperizin-3-onyl, chromanyl, 2-pyrolinyl, 3-pyrolinyl,
imidazolidinyl, 2-imidazolidinyl, 1,4-dioxanyl, 8-azabixyclo[3.2.1]octanyl, 3-

azabixyclo[3.2.1]octanyl, 3,8-diazabixyclo[3.2.1]octanyl, 2,5-
diazabixyclo[2.2.1]heptanyl, 2,5-diazabixyclo[2.2.2]octanyl, octahydro-2H-
pyrido[1,2-a]pyrazinyl, 3-azabixyclo[4.1.0]heptanyl, 3-
azabixyclo[3.1.0]hexanyl, 2-azaspiro[4.4]nonanyl, 7-oxa-1-aza-
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spiro[4.4]nonanyl, 7-azabixyclo[2.2.2]heptanyl, octahydro-1H-indolyl, wv.v.
Nhom (C,-Co)heteroxycloalkyl thuong dugc gén vao ciu tric chinh théng qua
nguyén tir cacbon hodc nguyén tir nito. Cac nhoém (C,-Co)heteroxycloalkyl khac
s& tré nén rd rang voi nguol co hiéu biét trung binh trong linh virc nhe su boc 16

trong ban mo ta nay.

Thuat ngit “nhom béo” hodc “béo” dung dé chi nhém khéng thom co
chira cacbon va hydro, va cé thé tuy y bao gém mot hoac nhiéu lién két doi
va/hoic ba. Néi cach khac, nhém béo 1a nhém bat ky c¢6 chira cacbon va hydro
ma khong chtra nhém chirc thom. Nhém béo c6 thé 1a mach thang, mach nhanh
hoeflé mach vong va thuong chtra tir khoang mot dén khoang 24 nguyén tir

cacbon.

Thudt nglt “nhém aryl” co thé dugc dung thay thé 13n nhau véi “aryl,”
“yong aryl,” “thom,” “nhém thom,” va “vong thom.” Nhom aryl bao gdm nhém
thom vong cacbon, thuong c6 tir sau dén muoi bdn nguyén tir vong cacbon.
Nhém aryl ciing bao gdm nhém heteroaryl, ma thuong ¢6 tir ndm dén mudi bon
nguyén t&r vong v6i mot hodc nhiéu nguyén tir khéc loai duoc chon tir nito, oxy

va luu huynh.

Nhu duge dung trong ban mo ta nay, thuat ngit “(Ce-Cie)aryl” dung dé chi
nhém thom chirc ¢6 tir 6 dén 14 nguyén tir cacbon ma tao thanh it nhét mot

vong.

Nhu dugce dung trong ban mo ta nay, thuat ngit “(Cy-Co)heteroaryl” dung
d8 chi nhém chic thom c6 tir 5 dén 10 nguyén tir ma tao thanh it nhét mét vong,
trong d6 tir 2 dén 9 nguyén tir vong 1a cacbon va (cac) nguyén tir vong con lai
duoc chon tir nhém gdm c6 nito, luu huynh, va oxy. Nhém (C,-Co)heteroaryl co

thé 1a don vong hodc da vong. Céc vong riéng 1é clia nhém heteroaryl da vong
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nay co thé co su két ndi khac nhau, vi du, duoc dung hop, v.v., ngoai su thé lién
két cong hoa tri. Nhém (C,-Co)heteroaryl vi du bao gdm furyl, thienyl, thiazolyl,
pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrolyl, triazolyl, tetrazolyl,
imidazolyl, 1,3,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5-
thiadiazolyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrimidyl, pyrazinyl,
pyridazinyl, 1,2,4-triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl, pyrazolo[3,4-
blpyridinyl, xinolinyl, pteridinyl, purinyl, 6,7-dihydro-5H-[1]pyrindinyl,
benzo[b]thiophenyl, 5,6,7,8-tetrahydro-quinolin-3-yl, benzoxazolyl,
benzothiazolyl, benzisothiazolyl, benzisoxazolyl, benzimidazolyl,
thianaphthenyl, isothianaphthenyl, benzofuranyl, isobenzofuranyl, isoindolyl,
indolyl, indolizinyl, indazolyl, isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl,.
quinazolinyl va benzoxazinyl, v.v. Nhom (C,-Co)heteroaryl thuong duge gén
vao cAu tric chinh thong qua nguyén tir cacbon, tuy nhién, nguoi c6 hiéu biét
trung binh trong linh vuc s& nhén ra khi nao cc nguyén tir khac nhét dinh, vi du,
nguyén tir vong khéc loai, ¢c6 thé duge gin vao clu tric chinh. Cac nhém (C,-
Co)heteroaryl khac s& tré nén rd rang voi ngudi co hiéu biét trung binh trong

linh vuc nho sy bdc 16 trong ban mo ta nay.

Nhu dugce dung trong ban md ta ndy, thuat ngir “alkyl amin” dung dé chi
(C1-Cro)alkyl ¢6 chira nhém amin bac mot, bac hai, hodc bac ba thay thé cho
moét nguyén tor hydro, dugc bidu dién bang (C;-Cj)alkyl amin va ((Ci-
Cio)alkyl), amin.

Thuét nglr “alkyl este” dung dé chi (Ci-Cpo)alkyl c6 chira nhém este thay
thé cho mot nguyén tir hydro, dugc biéu dién bang -O(0)C-(C1-Cho)alkyl.

Thuat nglr “axit alkyl” dung dé chi (C;-Cio)alkyl c6 chira nhém axit
carboxylic thay thé cho mét nguyén tir hydro, dugc biéu dién bang (Ci-
Cyo)alkyl-COOH.
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Thuét nglr “axit béo” dung dé chi axit ctia hydrocacbon khéng thom, dugc

bidu dién bing (C-Cio)alkyl-COOH va (C;-Cio)xycloalkyl-COOH.

Thuét ngit “halo” dung dé chi ion flo (F), ion clo (Cl), ion brom (Br), ion
iot (I), hodc ion astatin (At).

Thuét nglt “metoxy” dung dé chi (C))alkyl cé chira oxy thay thé cho mot
nguyén tir hydro, dugc biéu dién bang —(O)CHs.

Thuat ngit “polyol” dung dé chi ruou cé chia nhidu nhém hydroxyl (-
OH).

“Pugc thd” dung dé chi su thé ciia cacbon & nhoém alkyl, nhém di vong
hodc nhém aryl bang mét hoidc nhiéu phan tir thé khong phai 1a cacbon. Phén tir

thé khong phai 1 cacbon dugc chon tlr nito, oxy va luu huynh.
“Khéng duge thé” dung dé chi nhém chi bao gdm hydro va cacbon.

Vong cé tu 3 dén 10 canh dung dé chi vong déng; vong cé tir 3 dén 10

canh nay c6 thé 12 khong vong, thom hodc di vong.

Thuét ngir “anion dugc dung” dung dé chi anion ma thich hop dé dung
cho dugc phdm. Anion dugc dung bao gém nhung khéng chi gi¢i han &
halogenua, cacbonat, bicacbonat, sulfat, bisulfat, hydroxit, nitrat, persulfat,
phosphat, sulfit, axetat, ascorbat, benzoat, xitrat, dihydro xitrat, hydro xitrat,

oxalat, sucxinat, tartrat, taurocholat, glycocholat, va cholat.

Thuét ngir “dicarbonyl" dung dé chi phan tir hitu co c6 chira hai ho#ic
nhidu nhém carbonyl lién k&. Nhém carbonyl, duoc bidu dién bang C=0, c6 thé

13, vi du, aldehyt, keton, va cac nhém khac c6 nguyén tir oxy dugc lién két doi
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véi nguyén tir cacbon. Céc vi du bao gdm nhung khéng chi gidi han & glyoxal,

metylglyoxal, dimetyl glyoxal, va 3-deoxyglucoson.

Thuét ngit “bénh nhan” dung dé chi dong vat, bao gdm nguoi va cac dong

vat ¢6 va khac can diéu tri

Sang ché dé cap dén chét rc ché kinaza c6 lién quan dén tropomyosin
(“chét e ché Trk”). Sang ché con dé cap dén dugc phim chira chét uc ché Trk
va viéc st dung chét e ché Trk va dugc phém chtra chét trc ché Trk dé diéu tri
bénh. Sang ché con dé cap dén viéc st dung chit we ché Trk dé diéu tri bénh
viém, bénh tu mian, khiém khuyét trao déi chit & xwong va bénh ung thu. Chat
trc ché Trk theo sang ché c6 thé duogc sir dung dé diédu tri viém xuong khép
(OA), dé diéu tri chimg dau két hop véi OA, va dé tc ché kinaza c6 lién quan
dén tropomyosin A (TrkA), kinaza c6 lién quan dén tropomyosin B (TrkB),
kinaza cé lién quan dén tropomyosin C (TrkC), va dé \rc ché c-FMS (thuy thé té

bao dbi véi yéu tb kich thich khuén lac-1 (CSF-1)).

Kinaza c6 lién quan dén tropomyosin (Trk) 1a thu thé 4i luc cao duoc hoat
héa béi yéu té sinh trudng co thé hoa tan duoc goi 14 neutrophin (NT). TrkA,
con duoc goi 1a thu thé tyrosin kinaza dinh dudng than kinh typ 1, dugc hoat
héa boi yéu t6 sinh trudng than kinh (NGF). TrkB dugc hoat héa boi yéu té sinh
trudng c¢6 ngudn goc tir ndo va NT-4/5. TrkC dugc hoat héa boi NT3. Sy hoat
hoéa cia Trk dan dén su hoat hda cta kinaza xudi dong ma duogc an chua trong
su truyén tin hiéu té bao, bao gém su tang sinh, su séng sot, sy hinh thanh mach

va su di cin cua té bao. Trk an chira trong nhi€u bénh, bao gom OA.

Sang ché con dé cap dén chét tc ché cia ¢-FMS (thu thé té bao dbi véi
yéu 6 kich thich khuén lac-1 (CSF-1). C-FMS déng vai trd trong su diéu hoa

cta chic ning dai thyc bao, va dugc tin la c¢6 vai tro trong bénh viém, bénh tu
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mién, khiém khuyét trao d6i chit & xwong va bénh ung thu (Burns and Wilks,

2011, Informa Healthcare).

OA 14 bénh khép suy nhuoc va phé bién dic trung béi ching dau man
tinh va su pha hiy cia sun khép. Céac nghién ctru 1am sang gan day da x4c nhan
vai tro lam phong bé NGF & chimg dau dau gbi OA, ching to su giam dau dang
ké va ty 18 dap img cao & bénh nhan duge didu tri bang cach truyén trong tinh
mach bang khang thé phong bé khang NGF (Lane, 2010, N Engl J Med). Tuy
nhién, phuong thirc nay co6 thé dan dén su ting nguy co vé cac van dé bat loi do
su (e ché toan than cia sy truyén tin hi€éu NGF (Cudc hop Uy ban Tu véan
Chimg viém khép FDA dé Thao luan Vén dé An toan Lién quan dén Téc nhan
Yéu t6 Sinh trudng Khang Thén kinh;
http://www.fda.gov/AdvisoryCommittees/Calendar/ucm286556.htm) Theo do,
phuong phap méi theo hudng nhidm dich vao ching dau OA qua trung gian
NGF da duoc phé chuin thong qua su phét trién cta chét e ché Trk, cu thé 1a
chit Gc ché TrkA, thu thé ai luc cao d6i v6i NGF (Nicol, 2007, Molecular
Interv). Chét tc ché Trk theo sang ché dugc phan phdi cuc bd va bing cach do
tranh dugc su phan bd toan than quan sat duge khi dung khang NGF trong tinh
mach. Chién lugc didu tri ndy lam ting sy thuén tién khi dung lidu luong, ciing
nhu ¢6 dd an toan 16n hon bang cach cho phép duy tri sy truyén tin hiéu NGF
can thiét v& mat sinh ly (tic 12 sy duy tri than kinh cam giac/giao cam, sy hinh

thanh mach) & céac vi tri khong cuc bd.

Chét trc ché Trk theo sang ché 1a dan xudt benzimidazol. Chét trc ché Trk

1a phan tir nho dé ding cuc bo.
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Hinh 1: Benzimidazol

H
N

)

N

Séng ché dé cap dén duoc pham chira chat tic ché Trk. Chét tc ché Trk va
dugc phim chira chét e ché Trk co thé duoc ding & dang liéu luong phirc hop,
bao gdm thubc tiém dé phan phéi cuc bd. Chat tc ché Trk 1 thanh phan dugc
tinh trong duoc pham chira chit e ché Trk; chét Gc ché Trk ciing c6 thé duoc
dung dong thoi Vé/hoeftc duoc tao ché phidm dong thoi véi céc thanh phén hoat
tinh khéc dé diéu tri bénh, bao gdm OA va chimg dau két hop véi OA.

Sang ché d& cap dén hop chit c6 cau tric c6 Cong thic (I):

o0

]
e

@
trong do:
n bé“mg 1,2, 3, 4 hoac 5;

m bang 0, 1, 2, 3 hodc 4;
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Q! 1a H, halo hodc (C¢-Cig)aryl, (Co-Co)heteroaryl, (Cs-Cio)xycloalkyl,
(Cy-Co)heteroxycloalkyl,

trong d6 (Ce-Cis)aryl, (Cy-Co)heteroaryl, (Cs-Cig)xycloalkyl,
hodc (C,-Co)heteroxycloalkyl dugc thé tuy y bang tir mot dén
bdn nhém duoce chon tir (C1-Co)alkyl, (C-Co)heteroalkyl, (Cs-
Cio)xycloalkyl, (Cy-Co)heteroxycloalkyl, (Cs-Cig)aryl, (Co-
Cy)heteroaryl, (C4-Cyp)alkylamin, (C1-Cyp)alkyl-C(O)O-,
COOH-(C;-Cyp)alkyl, COOH-(Cs-Cyp)xycloalkyl, (Ci-Cio)alkyl-
O-, -OH, -NH,, R’R3N-, R’R!N(0)C-, R7(O)CR?N-, F5C-, NC-,
(C;3-Cyo)alkyl(O)P-, (C3-Cio)alkyl-S-, (Cs-Cig)xycloalkyl-S-,
(C6-Crq)aryl-S-, (Cy-Co)heteroalkyl-S-, (C;-Co)heteroxycloalkyl-
S-, (C3-Co)heteroaryl-S-, (C5-Cyp)alkyl(O)S-, (Cs-
Cyo)xycloalkyl(O)S-, (Cs-Cra)aryl(O)S-, (Cr-
Cy)heteroalkyl(O)S-, (Cy-Co)heteroxycloalkyl(O)S-, (Csr-
‘Co)heteroaryl(0)S-, (Cs-Cio)alkyl-0,S-,  (C3-Cip)xycloalkyl-
0,S-,  (Ce-Ci)aryl-0,S-,  (Cy-Co)heteroalkyl-O,S-,  (Cs-
Co)heteroxycloalkyl-O,S-, (Cy-Co)heteroaryl-O,S-, hodc
R’R!NO,S-,

trong d6 moéi R7 va R® doc 1ap 1a H, (Ci-Cio)alkyl, (Co-
Co)heteroalkyl, (Cs-Cio)xycloalkyl, (C,-Co)heteroxycloalkyl,
(C6-Cra)aryl, (C,-Co)heteroaryl;

Q? 1a (Cs-Ciy)aryl, (Cy-Co)heteroaryl, (Cs-Cig)xycloalkyl, hodc (Cs-
Co)heteroxycloalkyl,

trong d6 (Cs-Cua)aryl, (Cp-Co)heteroaryl, (Cs-Cio)xycloalkyl,
hodc (C,-Coy)heteroxycloalkyl dugc thé tiy v bang tir mot dén
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bdn nhém duoc chon tir (Ci-Cio)alkyl, (C,o-Co)heteroalkyl, (.C3-
Cro)xycloalkyl, (Cy-Co)heteroxycloalkyl, (Cg¢-Cig)aryl, (Co-
Cy)heteroaryl, (Ci-Cyp)alkylamin, (C1-Cyp)alkyl-C(O)O-,
COOH-(C1-Cyp)alkyl, COOH-(Cs-Cig)xycloalkyl, (C;-Cyg)alkyl-
O-, -OH, -NH,, R’R®N-, R7TR¥N(0)C-, R’(0)CR®N-, F5C-, NC-,
(C3-Cio)alkyl(O)P-, (C3-Cip)alkyl-S-, (C3-Cyo)xycloalkyl-S-,
(Ce-Cry)aryl-S-, (Co-Co)heteroalkyl-S-, (C,-Co)heteroxycloalkyl-
S-, (Cy-Cy)heteroaryl-S-, (C5-Cyo)alkyl(O)S-, (Cs-
Cyo)xycloalkyl(O)S-, (C6-Cra)aryl(O)S-, (Co-
Cy)heteroalkyl(O)S-, (C,-Co)heteroxycloalkyl(O)S-, (Cy-
Co)heteroaryl(O)S-, (C3-Cig)alkyl-O,S-, (Cs-Cio)xycloalkyl-
05S-,  (C¢-Crg)aryl-O,S-,  (Cy-Co)heteroalkyl-O,S-,  (Co-
Cy)heteroxycloalkyl-O,S-, (Cy-Cy)heteroaryl-O,S-, hodc
R7RENO,S-,

trong d6 méi R” va R® doc lap 1a H, (Ci-Co)alkyl, (Cs-
Co)heteroalkyl, (Cs-Cio)xycloalkyl, (C,-Co)heteroxycloalkyl,
(Ce-Cra)aryl, (Co-Co)heteroaryl;

X 1a CH, N, halo hoic CR?,

trong d6 R’ 1a (Ci-Cip)alkyl, (Cy-Co)heteroalkyl, (Cs-
Cro)xycloalkyl, (Cy-Co)heteroxycloalkyl, (Cs-Cig)aryl, (Co-
Coy)heteroaryl, (C1-Cyp)alkylamin, (C1-Cyp)alkyl-C(O)O-,
COOH-(C;-Cyp)alkyl, COOH-(C3-Cio)xycloalkyl, (C;-Cio)alkyl-
O-, -OH, -NHy;

R! 1a H, halo, (Ci-Cyg)alkyl, (C,-Co)heteroalkyl, (Ci-Cio)alkylamin, hodc
NH;;
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R? 1a H, halo, (C;-Cyp)alkyl, (C,-Co)heteroalkyl, (C;-Cip)alkylamin, (C;-
Cio)alkyl-O-, hodc NHy;

méi R® va R* doc 1ap 1a H, (Ci-Cyo)alkyl, (Cp-Co)heteroalkyl, (Ci-
Cio)alkylamin, O-(C;-Cjg)alkyl, hodc NH, hodc R® va R* cing véi
nguyén tir cacbon ma ching gén vao tao thanh vong cé tir 3 dén 10

canh,

trong d6 vong cé tu 3 dén 10 canh nay duoc thé tiy y bang tir
mdt dén bdn nhém duge chon tir (C-Cip)alkyl, (C,-
Co)heteroalkyl, (Cs-Cio)xycloalkyl, (C,-Co)heteroxycloalkyl,
(Ce-Cra)aryl,  (Cp-Co)heteroaryl, (Cy-Cyp)alkylamin, (C;-
Cio)alkyl-C(O)O-, COOH-(C-Cyp)alkyl, COOH-(Cs-
Cio)xycloalkyl, (Ci-Cjo)alkyl-O-, -OH, - NHy; va

mdi R’ va R® doc lap 1a H, (Cl-Cm)alkyl., (Cy-Co)heteroalkyl, (Ci-
Cio)alkylamin, O-(Ci-Cip)alkyl, hodc NH, hogc R’ va R® cung véi
nguyén tir cacbon ma ching ghn vao tao thanh vong ¢ tir 3 dén 10

canh,

trong d6 vong co tu 3 dén 10 canh nay duoc thé tiy y bang tir
mét dén bén nhém duoc chon tir (C;-Ciolalkyl, (Co-
Co)heteroalkyl, (Cs-Cip)xycloalkyl, (C,-Co)heteroxycloalkyl,
(Ce-Ciy)aryl,  (Cy-Co)heteroaryl, (Ci-Cyp)alkylamin, (Ci-
C1o)alkyl-C(O)O-, COOH-(C;-Cyp)alkyl, COOH-(Cs-
Cio)xycloalkyl, (C;-Cyo)alkyl-O-, -OH, - NHy;

hodc muodi duge dung cta ching.
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Theo mdt phuong an wu tién, sang ché dé cap dén hop chét c6 Cong thirc
(1), trong d6 n bang 1, 2, hozc 3. Theo phuong én khac, sang ché & cap dén hop
chét c¢6 Cong thire (I), trong d6 n bang 1. Theo phuong 4n khac, sang ché dé cap
dén hop chét c6 Coéng thic (1), trong d6 n bang 2. Theo phuong an khéc nita,
sang ché dé cap dén hop chit c6 Cong thirc (I), trong d6 n bang 3.

Theo mdt phuong an uu tién, sang ché dé cép dén hop chét c6 Cong thic
(I), trong d6 m bang 0, 1, ho#ic 2. Theo phuong 4n khac, sang ché dé cap dén
hop chit c6 Cong thirc (I), trong d6 m bang 0. Theo phuong an khac, séng ché
dé cap dén hop chit c6 Cong thire (1), trong d6 m bang 1. Theo phuong 4n khac
nira, sang ché dé cap dén hop chit c6 Cong thue (I), trong d6 m bang 2.

Theo mdt phuong an uu tién, sang ché d& cap dén hop chét c6 Cong thirc

(1), trong d6 n bang 1 vam bang 1.

Theo phuong an dugc uu tién, sang ché con dé cap dén hop chit c6 Cong
thire (I), trong d6 Q' 1a H hodc (C¢-Cis)aryl hodc (C2-Co)heteroaryl duoc thé ty
y bang tr mot dén bén nhém duge chon tir (Ci-Cro)alkyl, (C2-Co)heteroalkyl,
(C3-Cio)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Cig)aryl, (Ca-Co)heteroaryl,
(C1-Cig)alkylamin, (C;-Cyo)alkyl-C(O)O-, COOH-(C;-Cyp)alkyl, COOH-(C;s-
Cro)xycloalkyl, (Ci-Cip)alkyl-O-, -OH, -NH;, R'R!N-, R'R®*N(O)C-,
R7(O)CR8N-, F;C-, NC-, (C3-Cyo)alkyl(O)P-, (Cs-Cyo)alkyl-S-, (Cs-
Cio)xycloalkyl-S-, (C6-Cha)aryl-S-, (Cy-Co)heteroalkyl-S-, (Co-
Co)heteroxycloalkyl-S-,  (Cy-Co)heteroaryl-S-,  (C3-Cyo)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(0)S-,  (Cs-Cia)aryl(O)S-, (Cy-Co)heteroalkyl(O)S-,  (Cyp-
Cy)heteroxycloalkyl(O)S-, (C,-Co)heteroaryl(O)S-, (C;-Cio)alkyl-O,S-, (Cs-
Cio)xycloalkyl-0,S-,  (Ce-Cig)aryl-O2S-,  (Ca-Co)heteroalkyl-O,S-,  (Cy-
Co)heteroxycloalkyl-0,S-, (C2-Co)heteroaryl-O,S-, hodc R'R*NO,S-, trong dé
mdi R” va R® doc 1ap 1a H, (C;-Cyg)alkyl, (Co-Co)heteroalkyl, (C3-Cyo)xycloalkyl,
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(C,-Co)heteroxycloalkyl, (Ce-Cis)aryl, (C2-Co)heteroaryl. Theo phuong an khac,
sang ché con dé cap dén hop chat c6 Céng thirc (I), trong d6 Q' 1a H. Theo
phuong an khac niia, sang ché con dé cip dén hop chit c6 Cong thic (I), trong
d6 Q' 1a (Cs-Cis)aryl duge thé tuy y bang tir mdt dén bdn nhém duge chon tir
(C1-Cio)alkyl, (C,-Co)heteroalkyl, (Cs-Cig)xycloalkyl, (C,-Co)heteroxycloalkyl,
(Cs-Cra)aryl, (Cp-Co)heteroaryl, (Ci-Cig)alkylamin, (C;-Cyo)alkyl-C(O)O-,
COOH-(C;-Cyp)alkyl, COOH-(C3-Cip)xycloalkyl, (Ci-Cyo)alkyl-O-, -OH, -NH,,
R7R8N-, R7R®N(O)C-, R’(O)CREN-, F;C-, NC-, (C;-Cip)alkyl(O)P-, (Cs-
Co)alkyl-S-, (C5-Cyo)xycloalkyl-S-, (Cs-Cra)aryl-S-, (Co-Co)heteroalkyl-S-, (Cp-
Co)heteroxycloalkyl-S-,  (Cp-Co)heteroaryl-S-,  (C3-Cyo)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(0)S-,  (C¢-Cia)aryl(O)S-,  (Cr-Co)heteroalkyl(O)S-,  (Cs-
Co)heteroxycloalkyl(0)S-, (Cs-Co)heteroaryl(O)S-, (Cs-Cyo)alkyl-O,S-, (Cs-
Cio)xycloalkyl-0,S-,  (C¢-Cig)aryl-O5S-,  (Cr-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-0,S-, (C2-Co)heteroaryl-O2S-, hodc R'R®*NO,S-, trong d6
mdi R7 va R® doc 1ap 1a H, (C1-Co)alkyl, (C,-Co)heteroalkyl, (Cs-Cio)xycloalkyl,
(Cy-Co)heteroxycloalkyl, (Cs-Cis)aryl, (C2-Co)heteroaryl. Theo phuong an khac
nita, sang ché con d& cap dén hop chat c6 Cong thic (I), trong d6 Q! 1a (Co-
Co)heteroaryl dugc thé tiy y bang tir mot dén bdn nhém dugce chon tir (Ci-
Cio)alkyl, (Cp-Co)heteroalkyl, (C3-Cig)xycloalkyl, (Co-Co)heteroxycloalkyl, (Cs-
Ciy)aryl, (Co-Co)heteroaryl, (C;-Cjg)alkylamin, (C;-Cyg)alkyl-C(O)O-, COOH-
(C1-Cyo)alkyl, COOH-(C;3-Cig)xycloalkyl, (Ci-Cio)alkyl-O-, -OH, -NH,, R7R®N-,
R'REN(O)C-, R7(O)CREN-, F;C-, NC-, (C3-Cip)alkyl(O)P-, (C3-Cio)alkyl-S-,
(C5-Cyo)xycloalkyl-S-, (Ce-Crg)aryl-S-, (Cy-Co)heteroalkyl-S-, (Co-
Cy)heteroxycloalkyl-S-,  (Cp-Co)heteroaryl-S-, (C5-Cyp)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(0)S-,  (Ce-Cia)aryl(O)S-,  (Co-Co)heteroalkyl(O)S-,  (Cop-
Co)heteroxycloalkyl(O)S-, (Ca-Co)heteroaryl(O)S-, (Cs-Cio)alkyl-O,S-, (Cs-
Cio)xycloalkyl-0,S-,  (Cs-Cis)aryl-O5S-,  (Cp-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-O,S-, (Co-Co)heteroaryl-O,S-, hodc R’R*NO,S-, trong dé
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mdi R7 va R® doc 1ap 1a H, (C;-Cyo)alkyl, (C,-Co)heteroalkyl, (C5-Cio)xycloalkyl,
(Cy-Cy)heteroxycloalkyl, (Cs-Ci4)aryl, (Co-Co)heteroaryl.

Theo phuong an dugc uu tién, sang ché con dé cap dén hop chét c6 Cong
thirc (1), trong d6 Q? 1a (C¢-C4)aryl hodc (C,-Co)heteroaryl duogc thé tuy y bang
tr mot dén bdn nhém duge chon tir (Ci-Cio)alkyl, (C,-Co)heteroalkyl, (Cs-
Cio)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cg-Cig)aryl, (Co-Co)heteroaryl, (Ci-
Cio)alkylamin, (C;-Cyp)alkyl-C(0)O-, COOH-(C;-Cyp)alkyl, COOH-(Cs-
Cio)xycloalkyl, (Ci-Cpo)alkyl-O-, -OH, -NH,, R’RN-, R'R¥N(O)C-
R7(O)CREN-, F;C-, NC-, (C3-Cipalkyl(O)P-, (C3-Cyp)alkyl-S-, (Cs-
Cio)xycloalkyl-S-, (Cs-Crg)aryl-S-, (C2-Co)heteroalkyl-S-, (Cs-
Co)heteroxycloalkyl-S-,  (Cp-Co)heteroaryl-S-,  (C3-Cyo)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(0)S-,  (Ce-Cia)aryl(O)S-,  (Cr-Co)heteroalkyl(O)S-,  (Co-
Co)heteroxycloalkyl(O)S-, (Cy-Co)heteroaryl(O)S-, (Cs3-Cig)alkyl-O,S-, (Cs-
Cio)xycloalkyl-0,S-,  (Ce-Cia)aryl-O5S-,  (Co-Co)heteroalkyl-O,S-,  (Cs-
Co)heteroxycloalkyl-0,S-, (Cp-Co)heteroaryl-0,S-, hodc R'R¥NO,S-, trong d6
mdi R7 va R® doc 1ap 1a H, (C;-Cyp)alkyl, (C,-Co)heteroalkyl, (C3-Cio)xycloalkyl,
(C,-Co)heteroxycloalkyl, (C¢-Cis)aryl, (Co-Co)heteroaryl. Theo phuong an khéc,
sang ché con d& cap dén hop chét c6 Cong thic (1), trong d6 Q? 1a (Cs-C4)aryl
duoc thé tuy y bing tir mot dén bén nhém duge chon tir (Ci-Cio)alkyl, (Co-
Co)heteroalkyl, (Cs-Cio)xycloalkyl, (Ca-Co)heteroxycloalkyl, (Ce-Cis)aryl, (Cg-‘
Co)heteroaryl, (C;-Cjp)alkylamin, (C;i-Cio)alkyl-C(O)O-, COOH-(C;-Cyo)alkyl,
COOH-(C;3-Co)xycloalkyl, (Ci-Cip)alkyl-O-, -OH, -NH,, R'R*N-, R'R*N(O)C-,
R7(O)CREN-, F;C-, NC-, (C3-Cip)alkyl(O)P-, (Cs-Cyo)alkyl-S-, (Cs-
Cio)xycloalkyl-S-, (Cs-Cig)aryl-S-, (Ca-Co)heteroalkyl-S-, (Cy-
Co)heteroxycloalkyl-S-,  (C-Co)heteroaryl-S-,  (C3-Cyo)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(0)S-,  (Cs-Cra)aryl(O)S-,  (Cr-Coy)heteroalkyl(O)S-,  (Cr-
Coy)heteroxycloalkyl(O)S-, (Ci-Co)heteroaryl(O)S-, (Cs-Cyo)alkyl-O,S-, (Cs-
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Cio)xycloalkyl-O,S-,  (Ce-Cra)aryl-O5S-,  (Cp-Co)heteroalkyl-O,S-,  (C»-
Co)heteroxycloalkyl-O,S-, (C,-Co)heteroaryl-O,S-, hodc R'R¥NO,S-, trong d6
mbi R7 va R® ddc 1ap 1a H, (C;-Cip)alkyl, (Co-Co)heteroalkyl, (C3-Cio)xycloalkyl,
(Cy-Co)heteroxycloalkyl, (Ce-Cig)aryl, (C2-Co)heteroaryl. Theo phuong an khac
nita, sang ché con dé cap dén hop chit c6 Cong thic (I), trong d6 Q? 1a (C»-
Co)heteroaryl duge thé tuy y bing tir mdt dén bdn nhém dugc chon tir (Ci-
Cio)alkyl, (C-Co)heteroalkyl, (Cs-Cio)xycloalkyl, (Cz-Co)heteroxycloalkyl, (Cs-
Cig)aryl, (C-Coy)heteroaryl, (Ci-Cig)alkylamin, (Ci-Cyo)alkyl-C(O)O-, COOH-
(C1-C1o)alkyl, COOH-(C;-Cp)xycloalkyl, (C1-Cio)alkyl-O-, -OH, -NH,, R'R*N-,
R’REN(O)C-, R7(O)CR®N-, F;C-, NC-, (C3-Cjg)alkyl(O)P-, (C3-Cjp)alkyl-S-,
(C5-Cyo)xycloalkyl-S-, (C6-Cra)aryl-S-, (Cy-Coy)heteroalkyl-S-, (Ca-
Cg)heteroxyclo.alkyl—S—, (Cy-Co)heteroaryl-S-,  (C3-Cyp)alkyl(O)S-,  (Cs-
Clo)Xycloalkyl(O)S—, (Cs-Cig)aryl(0)S-,  (Cy-Co)heteroalkyl(O)S-,  (Co-
Co)heteroxycloalkyl(O)S-, (C,-Co)heteroaryl(O)S-, (Cs-Cip)alkyl-O,S-, (Cs-
Cro)xycloalkyl-0,S-,  (Ce-Cira)aryl-O,S-,  (Ca-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-0,S-, (C2-Co)heteroaryl-O,S-, hodc R'R*NO,S-, trong d6
mdi R7 va R® ddc 1ap 1a H, (C;-Cyp)alkyl, (Co-Co)heteroalkyl, (C3-Cio)xycloalkyl,
(Cy-Cy)heteroxycloalkyl, (Cs-Cis)aryl, (C2-Co)heteroaryl.

Theo mdt phuong &n uu tién, sang ché con dé cap dén hop chét c6 Cong
thirc (I), trong d6 X 1a CH hoac N. Theo phuong 4n khac, sang ché con dé cap
dén hop chét c6 Coéng thic (I), trong d6 X la CH. Theo phuong 4n khac nira,
sang ché con d& cap dén hop chét c6 Cong thire (I), trong d6 X 1a N,

Theo mot phuong 4n uu tién, sang ché con dé cap dén hop chat c6 Cong
thire (I), trong d6 R 1a H, halo, NH,, hodc (C;-Cyo)alkyl. Theo phuong an khac,
sang ché con dé cap dén hop chit c6 Coéng thirc (I), trong d6 R! 1a H. Theo
phuong &n khac, sang ché con d& cap dén hop chit c6 Cong thirc (I), trong d6 R
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1a halo. Theo phuong an khac, séng ché con dé cap dén hop chét c6 Cong thirc
(I), trong d6 R! 1a NH,. Theo phuong an khac nita, sang ché con dé cap dén hop
chét c6 Cong thire (1), trong d6 R 14 (C;-Cip)alkyl.

Theo mdt phuong an uu tién, sang ché d& cap dén hop chit c6 Cong thirc
(), trong d6 R? 1a H, halo, (C;-Cjg)alkyl, hodc (Ci-Cyg)alkyl-O-. Theo phuong
an khac, sang ché dé cap dén hop chét c6 Cong thic (I), trong d6 R? 1a H. Theo
phuong 4n khéc, sang ché dé cap dén hop chét c6 Cong thic (I), trong d6 R? 1a
halo. Theo phuong an khéc, sang ché @ cap dén hop chét c6 Cong thic (I),
trong d6 R? 1a (C,-Cyp)alkyl. Theo phuong an khéc, sang ché d& cap dén hop
chét c6 Cong thuc (I), trong d6 R? 1a (C;-Cyp)alkyl-O-. Theo phuong an khéc
nita, séng ché dé cap dén hop chét c6 Cong thirc (I), trong d6 R? 1a CH;3-O-. hoic
CHj3-CH,-O-.

Theo mdt phuong én vu tién, sang ché d& cap dén hop chit c6 Cong thirc

(D), trong d6 mdi R? va R* 1a H.

Theo mdt phuong én uu tién, sang ché d& cap dén hop chit c6 Cong thirc

(D), trong d6 mdi R va R® 1a H.

Theo mdt phuong én wu tién, sang ché d& cap dén hop chat c6 Cong thirc

(1), ¢6 céu tric c6 Cong thie (I1):
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hodc mudi duge dung ciia chiing.

Theo mot phuong &n uu tién, sang ché dé cap dén hop chat c6 Cong thirc
(ID), trong d6 n bang 1, 2, hoic 3. Theo phuong 4n khéc, sing ché dé cap dén
hop chit c6 Cong thire (IT), trong d6 n bang 1. Theo phuong an khéac, sang ché
dé cap dén hop chit c6 Cong thirc (II), trong d6 n bang 2. Theo phuong 4n khéc
nita, sang ché dé cap dén hop chit c6 Cong thic (I1), trong d6 n béng 3.

Theo mot phuong an uu tién, sang ché d& cap dén hop chit c6 Cong thirc
(ID), trong d6 m bang 0, 1, hodc 2. Theo phuong 4n khéc, sang ché dé cap dén
hop chét ¢6 Cong thire (II), trong d6 m bang 0. Theo phuong 4n khac, sang ché
dé cap dén hop chét c¢6 Cong thirc (1), trong d6 m bang 1. Theo phuong 4n khéc
nita, sang ché dé cap dén hop chit c6 Cong thirc (IT), trong d6 m béng 2.

Theo mot phuong &n uu tién, sang ché dé cap dén hop chét c6 Cong thic

(ID), trong d6 n bang 1 va m bang 1.

Theo phuong an dugc uu tién, sang ché con d& cap dén hop chét c6 Cong
thire (1), trong d6 Q' 12 H hodc (Ce-Ci4)aryl hodc (C2-Co)heteroaryl duoc thé tuy
y bang tir mot dén bbén nhém duge chon tr (Ci-Cio)alkyl, (C,-Co)heteroalkyl,
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(C3-Cro)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Cig)aryl, (Ca-Co)heteroaryl,
(C1-Cyo)alkylamin, (C;i-Cyo)alkyl-C(O)O-, COOH-(C;-Cyg)alkyl, COOH-(Cs-
Cio)xycloalkyl, (Ci-Cip)alkyl-O-, -OH, -NH,, R’R®N-, R’R®*N(O)C-,
R7(O)CR8N-, F;C-, NC-, (C;-Cyalkyl(O)P-, (Cs-Cip)alkyl-S-, (Cs-
Cio)xycloalkyl-S-, (Ce-Cra)aryl-S-, (C2-Co)heteroalkyl-S-, (Cs-
Co)heteroxycloalkyl-S-,  (C,-Co)heteroaryl-S-,  (Cs-Cyo)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(O)S-,  (Cs-Cig)aryl(O)S-,  (Cr-Co)heteroalkyl(O)S-,  (Co-
Co)heteroxycloalkyl(O)S-, (Cy-Co)heteroaryl(O)S-, (C3-Cio)alkyl-O,S-, (Cs-
Cio)xycloalkyl-O,S-,  (Ce-Cia)aryl-O,S-,  (Cr-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-0,S-, (Co-Co)heteroaryl-O,S-, hodc R'R*NO,S-, trong dé
mdi R7 va R® doc 1ap 1a H, (C,-Cp)alkyl, (C2-Co)heteroalkyl, (Cs-Cio)xycloalkyl,
(C,-Cy)heteroxycloalkyl, (Ce-Cis)aryl, (Co-Co)heteroaryl. Theo phuong an khac,
sang ché con dé cap dén hop chit c6 Cong thuc (II), trong d6 Q' 1a H. Theo
phuong an khéc nita, sang ché con dé cap dén hop chét c6 Cong thic (II), trong
d6 Q! 1a (Cs-Cr4)aryl duoc thé tiry y bang tir mot dén bon nhém duge chon tir
(C1-Cio)alkyl, (C,-Co)heteroalkyl, (Cs-Cio)xycloalkyl, (Ca-Co)heteroxycloalkyl,
(C¢-Crparyl, (Cp-Co)heteroaryl, (Ci-Cio)alkylamin, (C;-Cig)alkyl-C(O)O-,
COOH-(C;-Cyg)alkyl, COOH-(C3-Cyg)xycloalkyl, (Ci-Cio)alkyl-O-, -OH, -NHo,
R7R®N-, R'R®N(O)C-, R’(O)CR®N-, F;C-, NC-, (C3-Cyp)alkyl(O)P-, (Cs-
Co)alkyl-S-, (C3-Cyo)xycloalkyl-S-, (Ce-Cia)aryl-S-, (C-Co)heteroalkyl-S-, (Ca-
Co)heteroxycloalkyl-S-,  (Cy-Co)heteroaryl-S-,  (Cs;-Cio)alkyl(O)S-,  (Cs-
Cro)xycloalkyl(O)S-,  (Cs-Cia)aryl(O)S-,  (Cr-Co)heteroalkyl(O)S-,  (Co-
Co)heteroxycloalkyl(0)S-, (C,-Co)heteroaryl(O)S-, (Cs-Cio)alkyl-O,S-, (Cs-
Cio)xycloalkyl-0,S-,  (Ce-Cis)aryl-O,S-,  (Ca-Co)heteroalkyl-O,S-,  (Cs-
Co)heteroxycloalkyl-O,S-, (Co-Co)heteroaryl-O,S-, hodc R’R*NO,S-, trong d6
mdi R7 va R? doc 1ap 1a H, (Ci-Cip)alkyl, (Co-Co)heteroalkyl, (C3-Cig)xycloalkyl,
(C,-Co)heteroxycloalkyl, (Cs-Cia)aryl, (Co-Co)heteroaryl. Theo phuong an khac
nita, sang ché con dé cép dén hop chit c6 Cong thirc (IT), trong d6 Q' 1a (Co-
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Cy)heteroaryl duoc thé tlly ¥ bing tir mot dén bén nhom duge chon tir (Ci-
Cio)alkyl, (C-Co)heteroalkyl, (Cs-Cio)xycloalkyl, (Ca-Co)heteroxycloalkyl, (Ce-
Cuy)aryl, (Cp-Co)heteroaryl, (Ci-Cio)alkylamin, (C;-Cig)alkyl-C(O)O-, COOH-
(C1-Cyo)alkyl, CQOH—(C3-C10)Xycloalkyl, (C1-Co)alkyl-O-, -OH, -NH,, R’R®N-,
R7REN(O)C-, R7(O)CREN-, F3C-, NC-, (C;-Cig)alkyl(O)P-, (C3-Cio)alkyl-S-,
(C5-Cyo)xycloalkyl-S-, (Cs-Cia)aryl-S-, (Cy-Cy)heteroalkyl-S-, (Co-
Co)heteroxycloalkyl-S-,  (C-Co)heteroaryl-S-,  (Cs;-Ciplalkyl(O)S-,  (Cs-
Cro)xycloalkyl(0)S-,  (C¢-Cia)aryl(O)S-,  (Ca-Co)heteroalkyl(O)S-,  (Co-
Co)heteroxycloalkyl(0)S-, (C-Co)heteroaryl(O)S-, (Cs-Cip)alkyl-O,S-, (Cs-
Cro)xycloalkyl-0,S-,  (Cs-Cia)aryl-0,S-,  (Cr-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-0,S-, (Co-Co)heteroaryl-O,S-, hodc R’R®*NO,S-, trong dé
mdi R7 va R® doc 1ap 1a H, (C;-Cyg)alkyl, (C2-Co)heteroalkyl, (C3-Cio)xycloalkyl,
(C,-Co)heteroxycloalkyl, (Cs-Cis)aryl, (C2-Co)heteroaryl.

Theo phuong 4n dugc uu tién, sang ché con dé cap dén hop chét c6 Cong
thire (I1), trong d6 Q? 13 (Ce-Cis)aryl hodc (C,-Co)heteroaryl dugc thé tuy ¥ bang
tr mot dén bdn nhém duge chon tir (Ci-Ciolalkyl, (Co-Co)heteroalkyl, (Cs-
Co)xycloalkyl, (Cy-Co)heteroxycloalkyl, (Cs-Cua)aryl, (Co-Co)heteroaryl, (Ci-
Cio)alkylamin, (C;-Cyo)alkyl-C(O)O-, COOH-(C;-Cyo)alkyl, COOH-(Cs-
Cio)xycloalkyl, (Ci-Cio)alkyl-O-, -OH, -NH,, R’R®N-, R'R*N(O)C-,
R7(O)CR!N-, F;C-, NC-, (Cs-Cialkyl(O)P-, (C;5-Cyolalkyl-S-,  (Cs-
Cyo)xycloalkyl-S-, (Cs-Cg)aryl-S-, (C,-Co)heteroalkyl-S-, (Cy-
Co)heteroxycloalkyl-S-,  (Cy-Co)heteroaryl-S-,  (C3-Cio)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(0)S-,  (Ce-Ci4)aryl(0)S-,  (Co-Co)heteroalkyl(O)S-,  (Co-
Co)heteroxycloalkyl(0)S-, (Ca-Co)heteroaryl(O)S-, (Cs-Cip)alkyl-O,S-, (Cs-
Croxycloalkyl-058-,  (Cs-Craryl-058-,  (Co-Coheteroalkyl-0s8-,  (Cr-
Co)heteroxycloalkyl-0,S-, (Co-Co)heteroaryl-O,S-, hodc R’R*NO,S-, trong d6
mdi R” va R® doc 1ap 1a H, (C;-Cyo)alkyl, (C2-Co)heteroalkyl, (C3-Cio)xycloalkyl,

-20-



30505

(Cy-Co)heteroxycloalkyl, (C-Cia)aryl, (Co-Co)heteroaryl. Theo phuong an khac,
sang ché con d& cap dén hop chat c6 Cong thirc (I1), trong d6 Q? 1a (Ce-Ci4)aryl
duoc thé thy ¥y bang tir mot dén bén nhém duge chon tir (Ci-Cro)alkyl, (Ca-
Co)heteroalkyl, (C3-Cio)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Cis)aryl, (Co-
Co)heteroaryl, (Ci-Cyo)alkylamin, (Ci-Cyo)alkyl-C(O)O-, COOH-(C;-Cyg)alkyl,
COOH-(C;3-Co)xycloalkyl, (Ci-Cio)alkyl-O-, -OH, -NH,, R'R®N-, R’TR*N(O)C-,
R7(O)CR!N-, F;C-, NC-, (C;5-Cyp)alkyl(O)P-, (C3-Cyo)alkyl-S-, (Cs-
Cio)xycloalkyl-S-, (Cs-Cra)aryl-S-, (C,-Co)heteroalkyl-S-, (Cy-
Co)heteroxycloalkyl-S-,  (C,-Co)heteroaryl-S-,  (Cs-Cyo)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(0)S-,  (Ce-Cis)aryl(O)S-,  (Cz-Co)heteroalkyl(O)S-,  (Co-
Co)heteroxycloalkyl(0)S-, (C,-Co)heteroaryl(O)S-, (Cs-Cig)alkyl-O,S-, (Cs-
Cro)xycloalkyl-0,S-,  (Ce-Cia)aryl-O,S-,  (Cz-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-0,S-, (C,-Co)heteroaryl-O;S-, hodc R'R®NO,S-, trong dé
mdi R7 va R® ddc 1ap 1a H, (C;-Cyg)alkyl, (Co-Co)heteroalkyl, (C3-Cig)xycloalkyl,
(C,-Co)heteroxycloalkyl, (Cs-Cis)aryl, (Co-Co)heteroaryl. Theo phuong én khac
nita, sang ché con dé cap dén hop chét ¢6 Cong thuc (II), trong d6 Q? 1a (Co-
Co)heteroaryl dugc thé tuy y bing tir mot dén bdn nhém duoc chon tir (Ci-
Cio)alkyl, (C-Co)heteroalkyl, (C3-Cio)xycloalkyl, (C2-Co)heteroxycloalkyl, (Cs-
Cuaryl, (Cp-Co)heteroaryl, (Ci-Cip)alkylamin, (C;-Cig)alkyl-C(O)O-, COOH-
(C1-Cip)alkyl, COOH-(C;3-Cyg)xycloalkyl, (Ci-Cio)alkyl-O-, -OH, -NH,, RREN-,
R'RN(O)C-, R7(O)CR®N-, F3C-, NC-, (C3-Cig)alkyl(O)P-, (Cs5-Cyo)alkyl-S-,
(C5-Cyo)xycloalkyl-S-, (C6-Cig)aryl-S-, (Cy-Cy)heteroalkyl-S-, (Co-
Co)heteroxycloalkyl-S-,  (C-Co)heteroaryl-S-,  (C3-Cyo)alkyl(O)S-,  (Cs-
Cio)xycloalkyl(0)S-,  (Cs-Cis)aryl(0)S-,  (Ca-Co)heteroalkyl(O)S-,  (Co-
Co)heteroxycloalkyl(0)S-, (Ca-Co)heteroaryl(O)S-, (Cs-Cio)alkyl-O,S-, (Cs-
Cio)xycloalkyl-0,S-,  (Cs-Cia)aryl-O2S-,  (Ca-Co)heteroalkyl-O,S-,  (Co-
Co)heteroxycloalkyl-0,S-, (C2-Co)heteroaryl-O,S-, hodc R’'R®NO,S-, trong do6
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mdi R7 va R® doc 1ap 1a H, (C,-Co)alkyl, (C,-Co)heteroalkyl, (Cs-Cio)xycloalkyl,
(C,-Co)heteroxycloalkyl, (Ce-Cis)aryl, (C-Co)heteroaryl.

Theo mdt phuong &n uu tién, sang ché con dé cap dén hop chit c6 Cong
thire (II), trong d6 X 1a CH hodc N. Theo phuong 4n khéc, sang ché con dé cap
dén hop chét c6 Céng thire (IT), trong d6 X la CH. Theo phuong 4n khéc nita,
sang ché con dé cap dén hop chit ¢6 Cong thie (IT), trong d6 X 1a N.

Theo mot phuong &n uu tién, sang ché con d& cap dén hop chét c6 Cong
thie (II), trong d6 R' 1a H, halo, NH,, hoac (C;-Cio)alkyl. Theo phuong an khac,
sang ché con dé cap dén hop chét c6 Cong thic (II), trong d6 R' 1a H. Theo
phuong 4n khac, sang ché con dé cap dén hop chat c6 Cong thire (II), trong d6
R! 1a halo. Theo phuong an khac, sang ché con dé cap dén hop chat c6 Cong
thire (II), trong d6 R' 1a NH,. Theo phuong 4n khac nita, sang ché con dé cap
dén hop chat c6 Cong thire (IT), trong d6 R' 1a (C1-Cro)alkyl.

Theo mot phuong an uu tién, sang ché d& cap dén hop chat c6 Cong thirc
(I), trong d6 R?* 1a H, halo, (C;-Cyg)alkyl, hodc (C;i-Cio)alkyl-O-. Theo phuong
an khéc, sang ché dé cap dén hop chét c6 Cong thire (II), trong d6 R? 1a H. Theo
phuong 4n khac, sang ché d& cap dén hop chat c6 Cong thic (II), trong d6 R? 1a
halo. Theo phuong 4an khéc, sang ché dé cap dén hop chat c6 Céng thuc (II),
trong d6 R?* 1a (Ci-Cio)alkyl. Theo phuong an khac, sang ché @& cap dén hop
chit c6 Cong thirc (II), trong d6 R? 1a (C;-Cyo)alkyl-O-. Theo phuong 4n khéc
nita, sang ché dé cap dén hop chéit c6 Céng thirc (II), trong d6 R? 1a CH;3-O-.
hodc CH3-CH,-O-.

Theo mot phuong an uu tién, sang ché con dé cap dén hop chét c6 Cong

thirc (I), trong d6 hop chét nay duoc chon tir:
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1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(1-metyl-1H-pyrazol-4-
y1)-1H-benzo[d]imidazol-2-amin

1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(pyrimidin-5-yl)-1H-

benzo[d]imidazol-2-amin,

1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(pyridin-4-yl)-1H-

benzo[d]imidazol-2-amin,

1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(1-(2-morpholinoetyl)-
1H-pyrazol-4-yl)-1H-benzo[d]imidazol-2-amin,

(5-(2-Amino-1-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-1H-
benzo[d]imidazol-5-yl)pyridin-2-yl)dimetylphosphin oxit,

3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-(piperidin-4-
yl)-1H-pyrazol-4-yl)-3H-imidazo[4,5-b]pyridin,

1-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-(4-(piperidin-3-
y1)-1H-1,2 3-triazol-1-yl)-1H-benzo[d]imidazol,

3-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-metyl-1 H-pyrazol-4-
yl)-3 H-imidazo[4,5-b]pyridin-2-amin,

(5-(2-Amino-3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)pyridin-2-yl)dimetylphosphin oxit,

3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(4-
metylpiperazin-1-yl)-3 H-imidazo[4,5-b]pyridin,

2-(1-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)piperidin-4-yl)propan-2-amin,
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4-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3H-
imidazo[4,5-b]pyridin-6-yl)morpholin,

6-(4-Xyclopropylpiperazin-1-yl)-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin,

3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(2,7-
diazaspiro[3.5]nonan-2-yl)-3 H-imidazo[4,5-b]pyridin

Axit  (S)-1-(3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)pyrolidin-2-carboxylic,

3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-(piperidin-4-
yl)-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin

3-(3-Metoxy-4-((6-metylpyridin-3-yl)metoxy)benzyl)-6-(1-(piperidin-4-
yl)-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin,

3-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)-5-(piperidin-4-yl)-1,2,4-oxadiazol,

2-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)-5-(piperidin-4-yl)-1,3,4-oxadiazol,

2-(1-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)-1H-1,2,3-triazol-4-yl)propan-2-amin, va

3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(4-(piperidin-3-
yD)-1H-1,2,3-triazol-1-yl)-3 H-imidazo[4,5-b]pyridin.

Theo mot phuong 4n uu tién, sang ché con dé cidp dén duoc pham chira

hop chét c6 Cong thic (I). Theo mot phuong an duge uu tién khac nita, sang ché
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con dé cap dén dugc pham chira hop chét c6 Cong thuc (IT). Theo phuong 4n
khéc, sang ché con dé cap dén dugc pham chira hop chét c6 Cong thirc (I) trong
d6 hop chit nay dugc chon tur:

1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(1-metyl-1H-pyrazol-4-
yl)-1H-benzo[d]imidazol-2-amin

1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(pyrimidin-5-yl)-1H-

benzo[d]imidazol-2-amin,

1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(pyridin-4-yl)-1H-

benzo[d]imidazol-2-amin,

1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(1-(2-morpholinoetyl)-
1H-pyrazol-4-yl)-1H-benzo[d]imidazol-2-amin,

(5-(2-Amino-1-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-1 H-
benzo[d]imidazol-5-yl)pyridin-2-yl)dimetylphosphin oxit,

3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-(piperidin-4-
yl)-1H-pyrazol-4-yl)-3H-imidazo[4,5-b]pyridin,

1-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-(4-(piperidin-3-
yl)-1H-1,2,3-triazol-1-yl)-1 H-benzo[d]imidazol,

3-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-
yl)-3 H-imidazo[4,5-b]pyridin-2-amin,

(5-(2-Amino-3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)pyridin-2-yl)dimetylphosphin oxit,
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3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(4-
metylpiperazin-1-yl)-3 H-imidazo[4,5-b]pyridin,

2-(1-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)piperidin-4-yl)propan-2-amin,

4-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3H-
imidazo[4,5-b]pyridin-6-yl)morpholin,

6-(4-Xyclopropylpiperazin-1-yl)-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin,

3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(2,7-
diazaspiro[3.5]nonan-2-yl)-3 H-imidazo[4,5-b]pyridin

Axit  (S)-1-(3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)pyrolidin-2-carboxylic,

3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-(piperidin-4-
yl)-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin

3-(3-Metoxy-4-((6-metylpyridin-3-yl)metoxy)benzyl)-6-(1-(piperidin-4-
yl)-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin,

3-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)-5-(piperidin-4-yl)-1,2,4-oxadiazol,

2-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)-5-(piperidin-4-yl)-1,3,4-oxadiazol,

2-(1-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-y1)-1H-1,2,3-triazol-4-yl)propan-2-amin, va
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3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(4-(piperidin-3-
yl)-1H-1,2 3-triazol-1-yl)-3 H-imidazo[4,5-b]pyridin.

Céc vi du khong lam gidi han sang ché vé chét e ché Trk thich hop c6
Cong thuc (I) duoc thé hién trén Bang 1. Can hiéu rang cau trac bat ky duoc thé
hién trén Bang 1 ciling bao gom mudi dugc dung cla ching. Anion duge dung
duoc uu tién bao gom nhung khéng chi giéi han & halogenua, cacbonat,
bicacbonat, sulfat, bisulfat, hydroxit, nitrat, persulfat, phosphat, sulfit, axetat,
ascorbat, benzoat, xitrat, dihydro xitrat, hydro xitrat, oxalat, sucxinat, tartrat,
taurocholat, glycocholat, va cholat. Anion dugc dung dugc vu tién nhit bao gdm

clorua, cacbonat, va bicacbonat.

Bang 1: Chét trc ché Trk

Vidu S8 | Tén Hop chat CAu truc Hop chat
\
N
‘S
N\

1-(3-Metoxy-4-((4- \
metoxybenzyl)oxy)benzyl)
Vi du 3-1 | -5-(1-metyl-1H-pyrazol-4-
yl)-1H-benzo[d]imidazol- o

\O

2-amin

-36-




30505

ViduS8 |Teén Hop chat Chu trac Hop chét
B
N / N
\>7NH2
1-(3-Metoxy-4-((4-
Vi du 3- | metoxybenzyl)oxy)benzyl)
2-1 -5-(pyrimidin-5-yl)-1H- . )
benzo[d]imidazol-2-amin /
\
N
L N
\>——NH2
N
1-(3-Metoxy-4-((4-
Vi du 3- | metoxybenzyl)oxy)benzyl)
2-2 -5-(pyridin-4-yl)-1H- . )
benzo[d]imidazol-2-amin /
o]
\
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ViduS6 | Tén Hop chat Chu triic Hop chét
N
/ —
N
e
//\N J\G[\>—NHZ
o N
1-(3-Metoxy-4-((4- A
metoxybenzyl)oxy)benzyl
Vi du 3- ybenzyl)oxy)benzyl)
)3 -5-(1-(2-morpholinoetyl)-
1H-pyrazol-4-yl)-1H- ] /°
benzo[d]imidazol-2-amin
]
\
.
& | A
Z N
(5-(2-Amino-1-(3-metoxy- \>—NH2
4-((4- )
metoxybenzyl)oxy)benzyl
Vi du3-3 ybenzyl)oxy)benzyl)
-1H-benzo[d]imidazol-5-
yl)pyridin-2- ] /°
yl)dimetylphosphin oxit
(o]
\
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(piperidin-4-yl)-1H-

ViduS6 | Tén Hop chét CAu tric Hop chat

T

N / N

)
1-(3-Metoxy-4-((6- "
metoxypyridin-3-
Vidu 3-4 | yl)metoxy)benzyl)-5-

(pyrimidin-5-yl)-1H- ] /O
benzo[d]imidazol

/ \

\

N/N\

HN = N
3-(3-Metoxy-4-((6- N\>
metoxypyridin-3-

)metoxy)benzyl)-6-(1-
Vi du 325 yD) y)benzyl)-6-(
/

pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin
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ViduS3 | Tén Hop chat Chu truc Hop chat
Ga S N
1-(3-Metoxy-4-((6- " \©[N>
metoxypyridin-3-
)metoxy)benzyl)-5-(4-
Vi du3-6 yD) y)benzyl)-5-(
(piperidin-3-yl)-1H-1,2,3- 5 .
triazol-1-yl)-1H- /
benzo[d]imidazol /N
\
N\N
S U
HN © \>
2-(1-(3-Metoxy-4-((6- \
metoxypyridin-3-
)metoxy)benzyl)-1H-
Vidu3T yD) y)benzyl)

benzo[d]imidazol-5-yl)-5-
(piperidin-4-yl)-1,3,4-

oxadiazol

\O
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Vidu S6 | Tén Hop chat CAu trac Hop chat

1-(3-Metoxy-4-((6-
metoxypyridin-3-

Vi du 3-8 | yl)metoxy)benzyl)-5-
(piperidin-4-yl)-1H-

Cens
&

benzo[d]imidazol

4-(1-(3-Metoxy-4-((6-
metoxypyridin-3-

Vi du 3-9 | yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-

o3
o
q

yl)morpholin
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Vidu S5 | Tén Hop chat CAu tric Hop chat
N N
2-(1-(1-(3-Metoxy-4-((6- \©i>
N
metoxypyridin-3-
Vi du 3- | yl)metoxy)benzyl)-1H-
10 benzo[d]imidazol-5-
yl)piperidin-4-yl)propan-2- | /O
amin
/ \
—N
o]
\
HN
N N
o
1-(3-Metoxy-4-((6- \
metoxypyridin-3-
Vi du 3- P
. yl)metoxy)benzyl)-5-(2,7-

diazaspiro[3.5]nonan-2-

yl)-1H-benzo[d]imidazol

~—
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ViduSé | TénHop chat CAu trac Hop chat

NH
U

1-(1-(3-Metoxy-4-((6-
metoxypyridin-3-

Vi du 3-
12 yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5- 5 /O
yl)piperidin-4-amin
/ \
——N
[e]
\
Ny /ﬁ
k/N N
N\

g,
1-(3-Metoxy-4-((6-
metoxypyridin-3-

Vi du 3- ypy
13 yl)metoxy)benzyl)-5-(4-
metylpiperazin-1-yl)-1H- O /o
benzo[d]imidazol
/ \
—N
o
\
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ViduS6 | Tén Hop chat Céu trac Hop chét

1-(2-Amino-1-(3-metoxy-
4-((6-metoxypyridin-3-

Vi du 3-

1 yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-yl)-4- ] /0
metylpiperazin-2-on ¥

\
\N
‘S
\ N
=
[ )
3-(3-Metoxy-4-((4- N, y
metoxybenzyl)oxy)benzyl)

Vi du 3- ybenzyl)oxy)benzy

15 -6-(1-metyl-1H-pyrazol-4-
yl)-3H-imidazo[4,5- 0 /o

b]pyridin-2-amin

/O
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ViduSé | TénHop chét Céu trac Hop chét
o/
/Y |
(5-(2-Amino-3-(3-metoxy- ~ Z | N\>__NH2
\ N
4-(4- :
Vi du 3- | metoxybenzyl)oxy)benzyl)
16 -3H-imidazo[4,5-
b]pyridin-6-yl)pyridin-2- /
yl)dimetylphosphin oxit
\
\N/\‘
l\/N N
\N N
3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- P
. yl)metoxy)benzyl)-6-(4-
metylpiperazin-1-yl)-3H- 9 /0
imidazo[4,5-b]pyridin
/ N\
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ViduS6 | Tén Hop chét Céu trac Hop chét
N / N
2-(1-(3-(3-Metoxy-4-((6- | \>
. 1 A N
metoxypyridin-3- §
Vi du 3- | yD)metoxy)benzyl)-3H-
18-1 imidazo[4,5-b]pyridin-6-
yl)piperidin-4-yl)propan-2- i /o
amin / \
\
o/ﬁ
N
K/ / I N\>
\N N
4-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- P
180 yl)metoxy)benzyl)-3H-
imidazo[4,5-b]pyridin-6- o

yl)morpholin
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ViduS6 | Tén Hop chét Cau trac Hop chat
Ny
0)
o T
Xyclopropylpiperazin-1- S \
Vi du 3-|yl)-3-(3-metoxy-4-((6-
18-3 metoxypyridin-3-
yl)metoxy)benzyl)-3 H- ! /o
imidazo[4,5-b]pyridin / \
\
N
NN~ | N\>
4-(3-(3-Metoxy-4-((6- N, N
metoxypyridin-3-
Vi du 3-|yl)metoxy)benzyl)-3H-
18-4 imidazo[4,5-b]pyridin-6-

y]‘)_ 1 )4—

diazabixyclo[3.2.2]nonan

—
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ViduSb | TénHop chat Cau trac Hop chét
STy
-3-M -4-((6- N
3-(3-Metoxy-4-((6 - | >
metoxypyridin-3-
Vi du 3-|yl)metoxy)benzyl)-6-(2,7-
18-5 diazaspiro[3.5]nonan-2-
y1)-3 H-imidazo[4,5- Vo
b]pyridin / \
—N
\
RO
N
/ N
[ )
\N N
1-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- P
1826 yl)metoxy)benzyl)-3H-

imidazo[4,5-b]pyridin-6-
yl)piperidin-4-amin
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Vi du S6

Tén Hop chat

Céu triic Hop chét

Vi du 3-
18-7

Axit (S)-1-(3-(3-metoxy-4-
((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-
yl)pyrolidin-2-carboxylic

HO

\O

Vi du 3-
19

3-(3-Metoxy-4-((6-
metoxypyridin-3-
yl)metoxy)benzyl)-6-(1-
(piperidin-4-yl)-1H-
pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin

~—
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Vidu S6 | Tén Hop chit Cau trac Hop chét
Q/N/N\
HN =
/ N
(3 A-((6- A\
3-(3-Metoxy-4-((6 <. | N>
metylpyridin-3-

Vi du 3- | yl)metoxy)benzyl)-6-(1-

20 (piperidin-4-yl)-1H-
pyrazol-4-yl)-3 H- /
imidazo[4,5-b]pyridin / \

HN \i\'
Q/—<\N = ‘ N\>
3-(3-(3-Metoxy-4-((6- N, "
metoxypyridin-3-

Vi du 3- | yl)metoxy)benzyl)-3H-

21 imidazo[4,5-b]pyridin-6- 5 5
yl)-5-(piperidin-4-yl)- /
1,2,4-oxadiazol 7\

0]
\

-50-




30505

ViduSé | Tén Hop chit CAu tric Hop chét
O
N )
3-(1-(3-Metoxy-4-((6- "
metoxypyridin-3-

Vi du 3-|yl)metoxy)benzyl)-1H-

22 benzo[d]imidazol-5-yl)-5- . .
(piperidin-4-yl)-1,2,4- /
oxadiazol / \

—

\
2-(3-(3-Metoxy-4-((6- O ::j | :>
metoxypyridin-3- N

Vi du 3-|yl)metoxy)benzyl)-3H-

23 imidazo[4,5-b]pyridin-6- 5 5
yl)-5-(piperidin-4-yl)- /
1,3,4-oxadiazol /N

\
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Vidu S5 | Tén Hop chét Céu trac Hop chat
H,N
N
\\N/ N / N\
2-(1-(3-(3-Metoxy-4-((6- “ l :>
metoxypyridin-3- " "
Vi du 3-|yl)metoxy)benzyl)-3H-
24 imidazo[4,5-b]pyridin-6-
yl)-1H-1,2,3-triazol-4- 0 o
yl)propan-2-amin /
—N
o
\
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ViduS6 |Teén Hop chat Céu tric Hop chat
HN
N N
3-(3-Metoxy-4-((6- NN | N\>
metoxypyridin-3- Xy N
Vi du 3- | yl)metoxy)benzyl)-6-(4-
25 (piperidin-3-yl)-1H-1,2,3-
triazol-1-yl)-3 H-
0 o
imidazo[4,5-b]pyridin /
—N
0]
\
\N/\‘
k/N N
@O
N
1-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi dy 3|
06 yl)metoxy)benzyl)-5-(4-

metylpiperazin-1-yl)-1H-

benzo[d]imidazol-2-amin

\O
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ViduSé |Tén Hop chat Céu trac Hop chat
\N/ﬁ
. N
o
N
1-(2-flo-5-metoxy-4-((6- )
metoxypyridin-3-
Vi du 3- Py
-7 yl)metoxy)benzyl)-5-(4-
metylpiperazin-1-yl)-1H- q /o
benzo[d]imidazol
/ N\
——N
o]
\
~N N/\ ,
k/N\(IN\>
\N N
3-(3-Etoxy-4-((6-
metoxypyridin-3-
Vi du 3- P
” yl)metoxy)benzyl)-6-(4-
metylpiperazin-1-yl)-3H- 0 /o
imidazo[4,5-b]pyridin
—N
6}
\
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Vidu S | Tén Hop chat Chu trac Hop chat

\

1-(1-(3-Metoxy-4-((6-
metoxypyridin-3-

Vi du 3-
29 yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-yl)-4-
metylpiperazin-2-on d
N
3-(3-Metoxy-4-((6- | \>
metoxypyridin_3_
)metoxy)benzyl)-6-(5-
Vi du 3- yhmetoxy)benzyl)-6-(
metyl-1-
30

azabixyclo[3.2.1]oct-6-en-

7-y1)-3H-imidazo[4,5-
b]pyridin
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Vi du S6

Tén Hop chét

Chu trac Hop chat

Vi du 3-
31

1-(3-Metoxy-4-((6-
metoxypyridin-3-
yl)metoxy)benzyl)-5-(5-
metyl-1-
azabixyclo[3.2.1]oct-6-en-
7-yl)-1H-benzo|[d]imidazol

=z

Vi du 3-
32

7-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
yl)metoxy)benzyl)-3H-
imidazo[4,5-b]pyridin-6-
yl)-1-azabixyclo[3.2.1]oct-
6-en-5-ol

OH
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Vidu S6 | Tén Hop chit Céu trac Hop chét
OH
N
” )
7-(1-(3-Metoxy-4-((6- \
metoxypyridin-3-
Vi du 3-|yl)metoxy)benzyl)-1H-
33 benzo[d]imidazol-5-y1)-1-
azabixyclo[3.2.1]oct-6-en- Q /o
5-ol
——N
O
\
N\
/

—N
3-(3-Metoxy-4-(1-(6- =
metoxypyridin-3-

Vi du 3-|yl)propoxy)benzyl)-6-(1-
34 metyl-1H-pyrazol-4-yl)-

3 H-imidazo[4,5-b]pyridin-

2-amin

\ N
| N
N/ N
0
/

/
3
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ViduSS | Tén Hop chat CAu trac Hop chat
N\
/
—N
/ \ N\
3-(3-Metoxy-4-((6- | >—NH2
o Z N
metoxypyridin-3- N
Vi du 3-|yl)metoxy)benzyl)-6-(1-
35-1 metyl-1H-pyrazol-4-yl)-
3 H-imidazo[4,5-b]pyridin- o
2-amin — /O
\
N
—0
N\
/
—N _
\ N
‘ \>"NH2
3-(3-Metoxy-4-((6- A~
N
(triflometyl)pyridin-3-
Vi du 3-|yl)metoxy)benzyl)-6-(1-
35-2 metyl-1H-pyrazol-4-yl)-
3 H-imidazo[4,5-b]pyridin- ° Y
2-ami - /
-amin
\ /
N
F
FooF
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ViduSé | Tén Hop chit Chu trac Hop chat
N\
/
\ N
3-(3-Metoxy-4-((4- ‘ \> e
y oy
(triflometyl)benzyl)oxy)be
Vi du 3- | nzyl)-6-(1-metyl-1H-
35-3 pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2- © 5
. /
amin
.
FooF
N
/ —
—N _
N
3-(4-((6- ‘ X \: .
xyclopropylpyridin-3- & N
)metoxy)-3-
i du 3|7 ) y)
354 metoxybenzyl)-6-(1-metyl-
1H-pyrazol-4-yl)-3 H- o
0]
imidazo[4,5-b]pyridin-2- \ T /
/

amin

-5O-
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Vidu S8 |TénHop chat Céu triic Hop chit
N\
/
—N
= N
3-(3-metoxy-4-((2- ‘ \> -
metylthiazol-4- N N
Vi du 3-|yl)metoxy)benzyl)-6-(1-
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Theo mot phuong an, sang ché dé cap dén dugc phdm chura chit e ché
Trk c6 Cong thirc (I). Theo phuong an khac cua sang ché, dugc pham chia chat
trc ché Trk c6 Céng thirc (I) duge dung véi lugng hitu hiéu dé dat duoc tac dung
didu tri mong mudn. Nguoi cé hiéu biét trung binh trong linh vic c6 thé xac
dinh duoc lugng hitu hiéu ciia duge pham chita chat e ché Trk c6 Cong thic (I)

tiy theo c4 thé va tinh trang bénh can diéu tri.

Chét (rc ché Trk theo sang ché c6 thé duge diung mdt minh hodc trong
duge phdm chia chét (rc ché Trk hodc nhiéu chit tc ché Trk. Dugc phim thich
hop cé thé chira chit trc ché Trk va mot hodc nhiéu ta dugce dugc dung. Chét (e
ché Trk dugc dung & dang, vi dy, bot, vién nén, vién nang, dung dich, huyén phu
hosc nhil twong, mdt phan tiy thudc vao dudong dung ctia né. Chét tic ché Trk c6
thé duoc dung, vi dy, theo duong miéng hodc béng cach tiém. Ta duogc thich hop

bao gdom, nhung khong chi gi6i han &, nguyén liéu vd co hodc hitu co chang han

-79-




30505

nhu gelatin, albumin, lactoza, tinh bot, chat 1am 6n dinh, chit 1am nong chay,
chit nhil tuong hoa, mudi va chit dém. T4 dugc duoc dung thich hop cho ché
pham trong khép chang han nhu dung dich hoic huyén phu bao gdm, nhung

khong chi giGi han &, gel hodc dich long tro ¢6 trén thi trudng.

Chét e ché Trk va dugce phdm chira chét tc ché Trk c6 thé duge dung
mdt minh hodc két hop véi mot hodc nhiéu thudc khac. Thude khac duge dung
két hop vé6i chit e ché Trk va dugc phdm chira chat e ché Trk theo séng ché
bao gdm céc liéu phap dé diéu tri chimg dau va viém xuong khép. Thudc khac
c6 thé duge dung dong thoi véi chit e ché Trk va dugc phim chira chét e ché
Trk. Thubc khéc nay ciing c6 thé dugc dung ndi tiép véi chat tc ché Trk va

dugce pham chira chét e ché Trk.

Téc dung in vitro va in vivo cla chat trc ché Trk va phuong phap diéu ché

chét trc ché Trk duoc wu tién theo sang ché duoc mb ta trong céc vi du.
Vi du thye hién sang ché

Vi du 1: Nghién ctru in vitro

Vidu 1- 1: Hoat tinh TrkA

Céc chat phéan mg va céac vat tu tiéu hao dugc mua cua Sigma Aldrich,
Carna Biosciences, hodc Caliper Life Sciences. Tat ca cac diéu kién phan tng
thir nghiém dé xéc dinh ICsp déu ndm trong gidi han tuyén tinh vé thoi gian va
ndng d6 enzym. Trong dia polypropylen 384 giéng, TrkA (0,4 nM, Carna 08-
186) dugc U trude trong chét dém Hepes-NaOH 100 mM d¢ pH 7,5 cé chta
Triton X-100 0;01%, MgCl, 10 mM, BSA 0,1%, DTT 1 mM, natri orthovanadat
10 uM va beta-glyxerophosphat 10 pM va hop chét v6i ndng d6 DMSO 2,5 %
trong thoi gian 15 phat ¢ nhiét d§ trong phong. Phan ung duoc khoi dAu bang
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thé tich ngang bang cla chit nén peptit (thu muc Caliper Life Sciences sb
760430) va ATP trong chit dém néu trén. Cac noéng do cudi cing trong phan
ting 1a TrkA 200 pM, chét nén peptit 1,5 uM va ATP (Km ATP) 55 uM. U phan
Ung & nhiét d6 trong phong trong thoi gian 180 phut va lam két thiic bang chat
dém c6 chira EDTA du (Hepes-NaOH 100 mM d6 pH 7,5, Brij 0,02%, CR-3
0,1%, DMSO 0,36% va EDTA 100 mM). Bia dugc cho chay trong mot chu ky
trén LabChip 3000 (Caliper Life Sciences, Hopkinton, MA) trong thir nghiém
kiéu dich chuyén di déng ngoai chip véi dién thé ngugc dong 1a — 2250 vén,
dién thé xudi dong 13 -500 von va 4p suit chan khong 14 -1,6 psi. LabChip 3000
tach va do tin hiéu huynh quang cua chat nén peptit dugc gin nhian huynh quang
va san pham peptit duoc gén nhan huynh quang c6 mit trong moi giéng. Két qua
duoc biéu didn dudi dang chuyén doi sang ty 16 phan trim bang cach do chiéu
cao dinh ddi v6i ca chét nén va san pham va chia chiéu cao dinh cia san pham
cho tdng cta cac chidu cao dinh cia ca chét nén va san pham. Trén moi dia céc
déi chimg e ché 100 % (bing ndng dd bdo hoa cia staurosporin) va trc ché 0 %
(chét nén bang enzym va DMSO) dugc dung dé tinh sy Grc ché theo ty 18 phan

trdm cla cac hop chét dugc thir nghiém va gia tri co ban 7.
Bang 2 thé hién ICs ctia TrkA d6i vé6i cac hop chit duoc chon.
Vi du 1- 2: Hoat tinh TrkB

Céc chit phan ng va cac vat tu tiéu hao dugc mua cua Sigma Aldrich,
Carna Biosciences, hodc Caliper Life Sciences. Tét ca cac didu kién phan {mg
thir nghiém dé xac dinh ICso déu ndm trong gi6i han tuyén tinh v& thoi gian va
ndéng dd enzym. Trong dia polypropylen 384 giéng, TrkB (0,6 nM, Carna 08-
187) dugc U trude trong chat dém Hepes-NaOH 100 mM d6 pH 7,5 c6 chira
Triton X-100 0,01%, MgCl, 10 mM, BSA 0,1%, DTT 1 mM, 10 uM natri
orthovanadat va beta-glyxerophosphat 10 uM va hop chét c6 ndng 46 DMSO
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2,5 % trong thoi gian 15 phat ¢ nhiét do trong phong. Phan Umg dugc khoi dau
bang thé tich ngang bang ctia chat nén peptit (thw muc Caliper Life Sciences sb
760430) va ATP trong chit dém néu trén. Cac ndéng d6 cudi cing trong phan
tmg 1a TrkB 300 pM, chat nén peptit 1,5 uM va ATP (Km ATP) 70 uM. U phéan
{ing & nhiét do trong phong trong thoi gian 180 phut va lam két thic bang chét
dém c6 chira EDTA du (Hepes-NaOH 100 mM d6 pH 7,5, Brij 0,02%, CR-3
0,1%, DMSO 0,36% va EDTA 100 mM). Pia dugc cho chay trong mot chu ky
trén LabChip 3000 (Caliper Life Sciences, Hopkinton, MA) trong thir nghiém
kidu dich chuyén di dong ngoai chip véi dién thé nguoc dong 1a — 2250 vén,
dién thé xudi dong 1a -500 vén va 4p suit chan khong 14 -1,6 psi. LabChip 3000
tach va do tin hiéu huynh quang cta chét nén peptit dugc gén nhan huynh quang
va san phdm peptit dugc gin nhan huynh quang c6 mit trong mdi giéng. Két qua
duoc biéu dién dudi dang chuyén d6i sang ty 18 phan tram bang cach do chiéu
cao dinh dbi vé6i ca chit nén va san phdm va chia chiéu cao dinh ctia sin pham
cho téng cua cac chiéu cao dinh ctia ca chét nén va san pham. Trén moi dia cac
déi chimg trc ché 100 % (bing ndng do bio hoa clia staurosporin) va fic ché 0 %
(cht nén bing enzym va DMSO) dugc dung dé tinh sy tc ché theo ty 18 phan

tram cla cac hop chat dugc thir nghiém va gia tri co ban Z'.
Bang 2 thé hién ICso cta TrkB d6i vdi cac hop chit duge chon.
Vi du 1- 3: Hoat tinh TrkC

Mién xuc tic TrkC & ngudi [cac axit amin 456-825(két thic) c6 ma sb
truy cdp NP_002521.2] dugc bidu hién dudi dang protein dung hgp GST dau tan
cung N (69 kDa) bang cach str dung hé théng biéu hién baculovirus. Tinh ché
GST-TRKC bang cach sir dung sic ky glutathion sepharoza va luu trit trong
Tris-HCI 50 mM, NaCl 150 mM, Brij35 0,05%, DTT 1 mM, glyxerol 10%, do
pH 7,5 ¢ nhiét d6 -80C. Do hoat tinh kinaza bang thir nghiém dich chuyén di
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dong ngoai chip. U enzym véi chat nén duoc gén nhin huynh quang, Srctide,
trong su ¢6 mat cia 100 uM ATP (Mg/hodc Mn)/ATP). Cac chat nén dugc
phosphoryl héa va khéng dugc phosphoryl hoa duge tach riéng va dugc phat
hién baoi LabChip™3000.

Bang 2 thé hién ICs ctia TrkC dbi véi cac hop chét dugc chon.
Vi du 1- 4: Koat tinh c-FMS

Céc chit phan Gng va cac vat tu tiéu hao duge mua cia Sigma Aldrich,
Carna Biosciences, hoac Caliper Life Sciences. T4t ca cac diéu kién phan tng
thir nghiém dé x4c dinh ICso déu nim trong gi6i han tuyén tinh vé thoi gian va
ndng d6 enzym. Trong dia polypropylen 384 giéng, c-FMS (0,14 nM, Carna 08-
155) duogc U trudce trong chét dém Hepes-NaOH 100 mM dé pH 7,5 ¢6 chia
Triton X-100 0,01%, MgCl, 10 mM, BSA 0,1%, DTT 1 mM, natri orthovanadat
10 uM va beta-glyxerophosphat 10 pM va hop chét v6i ndng d6 DMSO 2,5 %
trong thoi gian 15 phut & nhiét d6 trong phong. Phan img duoc khoi dau bang
thé tich ngang bang cua chit nén peptit (thu muc Caliper Life Sciences s6
760430) va ATP trong chét dém néu trén. Cac ndng d6 cudi cing trong phan
tmg 1a ¢-FMS 70 pM, chét nén peptit 1,5 uM va ATP (Km ATP) 500 pM. U
phan mg & nhiét do trong phong trong thoi gian 120 phut va lam két thuc bang
chét dém c6 chira EDTA du (Hepes-NaOH 100 mM d6 pH 7,5, Brij 0,02%, CR-
3 0,1%, DMSO 0,36% va EDTA 100 mM). bia dugc cho chay trong mot chu ky
trén LabChip 3000 (Caliper Life Sciences, Hopkinton, MA) trong thir nghiém
kiéu dich chuyén di déng ngoai chip véi dién thé ngugc dong 1a — 2250 von,
dién thé xudi dong 1a -500 von va &p suit chan khong 14 -1,6 psi. LabChip 3000
tach va do tin hiéu huynh quang cua chét nén peptit duge gin nhan huynh quang
va san pham peptit dugc gén nhén huynh quang c6 mit trong mdi giéng. Két qua

dugc biéu dién dudi dang chuyén dbi sang ty 18 phan tram bang cach do chiéu
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cao dinh d8i vé6i ca cht nén va san phim va chia chiéu cao dinh ciia san pham
cho tdng ctia cac chiéu cao dinh ctia ca chét nén va san pham. Trén moi dia cac
ddi chimg trc ché 100 % (bang ndng d6 bio hoa clia staurosporin) va tc ché 0 %
(chét nén bang enzym va DMSO) duoc dung dé tinh sy e ché theo ty 18 phan

trdm cta cac hop chat duoc thir nghiém va gia tri co ban Z".
Bang 2 thé hién ICs c-FMS dbi véi cac hop chit dugc chon.
Bang 2: Két qua In vitro cia céc chét e ché Trk twong ting

[ICso cua TrkA, TrkB va c-FMS]

IC50 IC50 IC50 IC50 C-
Vi du TrkA | TrkB TrkC FMS
S6 Tén Hop chit (uM) (LM) (nM) (LM)

1-(3-Metoxy-4-((4-
Vi du 3- | metoxybenzyl)oxy)benzyl)-5-(1-

0,001 0,0005 | -- 0,002
1 metyl-1H-pyrazol-4-yl)-1H-
benzo[d]imidazol-2-amin
1-(3-Metoxy-4-((4-
Vi du 3- | metoxybenzyl)oxy)benzyl)-5-
' Y yhoxy) ¥ 0,086 0,023 -- 0,004
2-1 (pyrimidin-5-yl)-1H-
benzo[d]imidazol-2-amin
Vi du 3- 1-(3-Metoxy-4-((4-
0,008 0,004 - 0,002

) metoxybenzyl)oxy)benzyl)-5-
(pyridin-4-yl)-1H-
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ICso ICso ICso IC5() C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chét (LM) (M) (nM) (LM)
benzo[d]imidazol-2-amin
1-(3-Metoxy-4-((4-
Vi du 3- | metoxybenzyl)oxy)benzyl)-5-(1-(2-
0,003 0,001 - 0,004
2-3 morpholinoetyl)-1H-pyrazol-4-yl)-
1H-benzo[d]imidazol-2-amin
(5-(2-Amino-1-(3-metoxy-4-((4-
Vi du 3- | metoxybenzyl)oxy)benzyl)-1H-
g yhox) v 0,007 0,006 -- 0,001
3 benzo[d]imidazol-5-yl)pyridin-2-
yl)dimetylphosphin oxit
1-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3-
A 3-yl)metoxy)benzyl)-5-(pyrimidin- | 0,836 0,252 -- 0,03
5-yl)-1H-benzo[d]imidazol
3-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(1-
' o % yL-6 0,006 0,005 - 0,002
5 (piperidin-4-yl)-1H-pyrazol-4-yl)-
3H-imidazo[4,5-b]pyridin
1-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-5-(4-
' o y) -3 0,175 0,086 - 0,006
6 (piperidin-3-yl)-1H-1,2,3-triazol-1-

y1)-1H-benzo[d]imidazol
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Icso IC50 IC50 ICso C-
Vidu TtkA | TrkB | TrkC | FMS
S Tén Hop chét (LM) (LM) (nM) (LM)
2-(1-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- P
. yl)metoxy)benzyl)-1H- 0,434 0,439 -- 0,028
benzo[d]imidazol-5-yl)-5-
(piperidin-4-yl)-1,3,4-oxadiazol
1-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- o
8 3-yl)metoxy)benzyl)-5-(piperidin- | 11,1 3,46 -- 0,359
4-y1)-1H-benzo[d]imidazol
4-(1-(3-Metoxy-4-((6-
Vi du 3- | metoxypyridin-3-
i 0,793 0,257 -- 0,027
9 yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-yl)morpholin
2-(1-(1-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- Py
0 yl)metoxy)benzyl)-1H- 0,652 0,574 -- 0,013

benzo[d]imidazol-5-yl)piperidin-4-

yl)propan-2-amin
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IC50 ICso IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chét (uM) (LM) (nM) (LM)
1-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yD)metoxy)benzyl)-5-(2,7-
v 0,135 0,12 -- 0,012
11 diazaspiro[3.5]nonan-2-yl)-1H-
benzo[d]imidazol
1-(1-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- Py
. yl)metoxy)benzyl)-1H- 1,03 0,637 -- 0,031
benzo[d]imidazol-5-yl)piperidin-4-
amin
1-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-5-(4-
' ¥ y) Yo 1,13 0,443 -- 0,032
13 metylpiperazin-1-yl)-1H-
benzo[d]imidazol
1-(2-Amino-1-(3-metoxy-4-((6-
metoxypyridin-3-
Vi du 3- P
» yl)metoxy)benzyl)-1H- 8,98 4,37 -- 0,33
benzo[d]imidazol-5-yl)-4-
metylpiperazin-2-on
Vi du 3- | 3-(3-Metoxy-4-((4-
15 metoxybenzyl)oxy)benzyl)-6-(1- 0,0003 10,0001 10,503 0,002

metyl-1H-pyrazol-4-yl)-3 H-
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IC50 IC50 IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chét (LM) (M) (nM) (LM)
imidazo[4,5-b]pyridin-2-amin
(5-(2-Amino-3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3 H-
Vi du 3-
6 imidazo[4,5-b]pyridin-6- 0,0005 |0,0002 |-- 0,002
yl)pyridin-2-yl)dimetylphosphin
oxit
3-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(4-
' ) 2 yL-6 0,179 0,066 - 0,016
17 metylpiperazin-1-yl)-3H-
imidazo[4,5-b]pyridin
2-(1-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3-
181 yl)metoxy)benzyl)-3 H- 0,054 0,057 - 0,005
imidazo[4,5-b]pyridin-6-
yl)piperidin-4-yl)propan-2-amin
4-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3-
182 yl)metoxy)benzyl)-3H- 0,09 0,031 -- 0,008

imidazo[4,5-b]pyridin-6-
yl)morpholin
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ICso IC50 IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
86 Tén Hop chit M) | @M | @M) | M)
6-(4-Xyclopropylpiperazin-1-yl)-3-
Vi du 3- | (3-metoxy-4-((6-metoxypyridin-3-
0,113 0,052 - 0,016
18-3 yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin
4-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- Py
(8.4 yl)metoxy)benzyl)-3 H- 0,47 0,349 - 0,036
imidazo[4,5-b]pyridin-6-yl)-1,4-
diazabixyclo[3.2.2]nonan
3-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(2,7-
‘ ¥ y) v 0,025 0,021 -- 0,007
18-5 diazaspiro[3.5]nonan-2-yl)-3H-
imidazo[4,5-b]pyridin
1-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- Py
186 yl)metoxy)benzyl)-3 H- 0,232 0,133 - 0,012
imidazo[4,5-b]pyridin-6-
yl)piperidin-4-amin
Vi du 3- Axit (S)-1-(3-(3-metoxy-4-((6-
o 0,008 0,013 -- 0,032
18-7 metoxypyridin-3-

yl)metoxy)benzyl)-3H-
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IC50 ICso IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
36 Tén Hop chit @M) | M) | M) | M)
imidazo[4,5-b]pyridin-6-
yl)pyrolidin-2-carboxylic
3-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(1-
' ) y) yL-6 0,001 0,0009 | -- 0,002
19 (piperidin-4-yl)-1H-pyrazol-4-yl)-
3H-imidazo[4,5-b]pyridin
3-(3-Metoxy-4-((6-metylpyridin-3-
Vi du 3- | y)metoxy)benzyl)-6-(1-(piperidin-
' ) y) yL-6-(1-(pip 0,0009 |0,0006 |-- 0,003
20 4-yl)-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin
3-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- Py
. yl)metoxy)benzyl)-3 H- 0,026 0,024 -- 0,007
imidazo[4,5-b]pyridin-6-yl)-5-
(piperidin-4-yl)-1,2,4-oxadiazol
3-(1-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- Py
- yl)metoxy)benzyl)-1H- 0,306 0,317 -- 0,015

benzo[d]imidazol-5-yl)-5-
(piperidin-4-yl)-1,2,4-oxadiazol
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ICso IC50 IC50 ICso C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chit (M) (uM) (nM) (LM)
2-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- e
- yl)metoxy)benzyl)-3 H- 0,051 0,057 -- 0,013
imidazo[4,5-b]pyridin-6-yl)-5-
(piperidin-4-yl)-1,3,4-oxadiazol
2-(1-(3-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3- P
04 yl)metoxy)benzyl)-3H- 0,088 0,043 - 0,007
imidazo[4,5-b]pyridin-6-yl)-1H-
1,2,3-triazol-4-yl)propan-2-amin
3-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(4-
' s 9 ylret 0,032 0,018 -- 0,003
25 (piperidin-3-yl)-1H-1,2,3-triazol-1-
yl)-3H-imidazo[4,5-b]pyridin
1-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-5-(4-
' b y). Y3 0,59 0,315 -- 0,03
26 metylpiperazin-1-yl)-1H-
benzo[d]imidazol-2-amin
Vi du 3- | 1-(2-flo-5-metoxy-4-((6-
' o 0,852 0,305 - 0,379
27 metoxypyridin-3-

yl)metoxy)benzyl)-5-(4-
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IC50 ICso IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
Sb Tén Hop chét (LM) (uM) (nM) (LM)

metylpiperazin-1-yl)-1H-

benzo[d]imidazol

3-(3-Etoxy-4-((6-metoxypyridin-3-
Vi du 3- | y)metoxy)benzyl)-6-(4-

Y Y 0,337 0,179 -- 0,012
28 metylpiperazin-1-yl)-3 H-

imidazo[4,5-b]pyridin

1-(1-(3-Metoxy-4-((6-

metoxypyridin-3-
Vi du 3- 7P
- yl)metoxy)benzyl)-1H- 6,02 4,28 - 0,431

benzo[d]imidazol-5-yl)-4-

metylpiperazin-2-on

3-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(5-metyl-1-

yh y) y-6- Y 0,201 0,118 -- 0,015

30 azabixyclo[3.2.1]oct-6-en-7-yl)-

3 H-imidazo[4,5-b]pyridin

1-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-5-(5-metyl-1-

Y y) 7 Y 1,48 0,889 -- 0,161

31 azabixyclo[3.2.1]oct-6-en-7-yl)-

1H-benzo[d]imidazol
Vi dy 3- 0,36 0,15 - 0,041

7-(3-(3-Metoxy-4-((6-
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ICso IC5() IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
36 Tén Hop chét M) | M) | M) | (M)
32 metoxypyridin-3-
yl)metoxy)benzyl)-3H-
imidazo[4,5-b]pyridin-6-yl)-1-
azabixyclo[3.2.1]oct-6-en-5-0l
7-(1-(3-Metoxy-4-((6-
metoxypyridin-3-
Vi du 3-
13 yl)metoxy)benzyl)-1H- 1,16 0,372 -- 0,151
benzo[d]imidazol-5-yl)-1-
azabixyclo[3.2.1]oct-6-en-5-o0l
3-(3-Metoxy-4-(1-(6-
metoxypyridin-3-
Vi du 3- P
24 yl)propoxy)benzyl)-6-(1-metyl-1H- | 0,032 0,026 -- 0,059
pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin
3-(3-Metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(1-metyl-
' v ) Yo g 0,0006 |0,0003 |-- 0,003
35-1 1 H-pyrazol-4-yl)-3 H-imidazo[4,5- :
b]pyridin-2-amin
Vi du 3- | 3-(3-Metoxy-4-((6-
35.0 (triflometyl)pyridin-3- 0,002 10,0002 - 0,005

yl)metoxy)benzyl)-6-(1-metyl-1H-
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ICso ICso IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chat (uM) (uM) (nM) (LM)
pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin
3-(3-Metoxy-4-((4-
Vi du 3- | (triflometyl)benzyl)oxy)benzyl)-6-
( o yl)oxy)benzy 0,0002 |0,0003 |-- 0,005
35-3 (1-metyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin
3-(4-((6-xyclopropylpyridin-3-
Vi du 3- | yl)metoxy)-3-metoxybenzyl)-6-(1-
' ¥ y) 4 vl 0,0002 |0,0002 |-- 0,003
35-4 metyl-1H-pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2-amin
3-(3-metoxy-4-((2-metylthiazol-4-
Vi du 3- | yl)metoxy)benzyl)-6-(1-metyl-1H-
¥ y) y-6 Y 0,0005 10,0002 |-- 0,005
35-5 pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin
3-(3-metoxy-4-((6-metoxypyridin-
Vi du 3-
36 3-yl)metoxy)benzyl)-6-phenyl-3H- | 0,006 0,004 -- 0,007
imidazo[4,5-b]pyridin-2-amin
Vi du 3- 6-(4-flophenyl)-3-(3-metoxy-4-((6-
- 0,009 0,004 - 0,009
37-1 metoxypyridin-3-

yl)metoxy)benzyl)-3H-
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IC50 IC50 IC50 ICso C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chét (uM) (LM) (nM) (LM)
imidazo[4,5-b]pyridin-2-amin
3-(3-metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(1-metyl- :
g 0,003 0,002 -- 0,005
37-2 1 H-pyrazol-3-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin
3-(3-metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(pyrimidin-
v y_) yl-6-py ' 0,051 0,016 -- 0,011
37-3 5-yl1)-3 H-imidazo[4,5-b]pyridin-2-
amin
3-(3-metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(1,3,5-
' ¥ 9) yh-6- 0,014 0,013 -- 0,005
37-4 trimetyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin
3-(3-metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(pyridin-4-
' 7 Y) ) (p?’ 0,002 0,0007 | -- 0,002
37-5 yl)-3 H-imidazo[4,5-b]pyridin-2-
amin
Vi du 3- 3-(3-metoxy-4-((6-metoxypyridin-
376 3-yl)metoxy)benzyl)-6-(pyridin-3- 0,005 0,002 N 0,006

y1)-3 H-imidazo[4,5-b]pyridin-2-
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ICso IC50 ICso IC50 C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chat (uM) (LM) (nM) (uM)
amin
3-(3-metoxy-4-((6-metoxypyridin-
Vi du 3- | 3-yl)metoxy)benzyl)-6-(pyridin-2-
Y Py 0,004 0,002 - 0,005
38 yl)-3 H-imidazo[4,5-b]pyridin-2-
amin
3-(3-metoxy-4-((4-
Vi du 3- | (perfloetyl)benzyl)oxy)benzyl)-6-
' ® 2 yoxy) 7 0,0003 | 0,0006 |-- 0,028
39 (1-metyl-1H-pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2-amin
3-(3-metoxy-4-((4-
Vi du 3- | (triflometoxy)benzyl)oxy)benzyl)-
’ ( ) yhoxs) D 0,0002 |0,0002 |-- 0,008
40-1 6-(1-metyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin
3-(3-metoxy-4-((4-
Vi du 3- | ((triflometyl)thio)benzyl)oxy)benz
( 7 o) 0,0002 | 0,0006 |-- 0,018
40-2 yl)-6-(1-metyl-1H-pyrazol-4-yl)-
3 H-imidazo[4,5-b]pyridin-2-amin
Vi du 3- 3-(4-((6-isopropylpyridin-3-
40-3 yl)metoxy)-3-metoxybenzyl)-6-(1- 0,0002 10,0002 -- 0,005

metyl- 1 H-pyrazol-4-yl)-3 H-
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IC50 IC50 IC50 IC50 C-
Vi du TrkA TrkB TrkC FMS
S6 Tén Hop chét (LM) (LM) (nM) (LM)
imidazo[4,5-b]pyridin-2-amin
3-(3-metoxy-4-((4-(2,2,2-
Vi du 3- | trifloetyl)benzyl)oxy)benzyl)-6-(1-
0,0002 |0,0003 |-- 0,01
40-4 metyl-1H-pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2-amin
3-(3-metoxy-4-((2-
triflometyl)thiazol-4-
Vi du 3- ( ¥
4025 yl)metoxy)benzyl)-6-(1-metyl-1H4- | 0,0002 |0,0002 |-- 0,007
pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin
6-(xyclohexyletynyl)-3-(3-metoxy-
Vi du 3- | 4-((6-metoxypyridin-3-
P 0,065 0,08 -- 0,213
41 yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-2-amin
4-(2-amino-3-(3-metoxy-4-((6-
metoxypyridin-3-
Vi du 3- Py
- yl)metoxy)benzyl)-3H- 0,007 0,003 - 0,013
imidazo[4,5-b]pyridin-6-yl)but-3-
yn-1-ol
Vi du 3- | 3-(4-(xyclopropyl(6- 0,058 0,051 N 0,794
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ICSQ IC5() IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chét (uM) (LM) (nM) (LM)
43 metoxypyridin-3-yl)metoxy)-3-
metoxybenzyl)-6-(1-metyl-1/-
pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin
3-(3-metoxy-4-((3-metoxy-5,6,7,8-
tetrahydroisoquinolin-8-
Vi du 3-
44 yl)oxy)benzyl)-6-(1-metyl-1H- 0,039 0,041 -- 0,765
pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin
1-(1-(3-metoxy-4-((6-
metoxypyridin-3-
Vi du 3- P
45 yl)metoxy)phenyl)etyl)-5-(1-metyl- | 0,003 0,001 -= 0,073
1 H-pyrazol-4-yl)-1H-
benzo[d]imidazol-2-amin
5-(4-flophenyl)-1-(1-(3-metoxy-4-
Vi du 3- | ((6-metoxypyridin-3-
(« P 0,085 0,037 -- 0,686
46 yl)metoxy)phenyl)etyl)-1H-
benzo[d]imidazol-2-amin
Vi du 3- 5-(4-flophenyl)-1-(1-(3-metoxy-4-
47 ((6-(triflometyl)pyridin-3- 124 10427 - 4,13

yl)metoxy)phenyl)etyl)-1H-
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ICso ICso ICso IC50 C-
Vidu TrkA TrkB TrkC FMS
S Tén Hop chit (uM) (LM) (nM) (LM)
benzo[d]imidazol
1-(1-(3-metoxy-4-((6-
triflometyl)pyridin-3-
Vi du 3- ( yDpy
481 yl)metoxy)phenyl)etyl)-5-(1-metyl- | 0,102 0,014 -- 0,16
1H-pyrazol-4-yl)-1H-
benzo[d]imidazol
4-(1-(1-(3-metoxy-4-((6-
triflometyl)pyridin-3-
Vi du 3- ( yDpy
482 yl)metoxy)phenyl)etyl)-1H- 0,692 0,127 -- 4,68
benzo[d]imidazol-5-yl)but-3-yn-1-
ol
3-(1-(3-metoxy-4-((4-
Vi du 3- | (triflometyl)benzyl)oxy)phenyl)etyl
y yloxy)phenyl)ety d d ~ d
49 )-6-(1-metyl-1H-pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2-amin
3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl
Vi du 3-
40-6 )-6-(1-metyl-1H-pyrazol-4-yl)-3H- | 0,0003 | 0,0006 |-- 0,019
-6a

imidazo[4,5-b]pyridin-2-amin (chat
ddng phan d6i anh a)

-90-




30505

ICso ICso IC50 IC50 C-
Vidu , TrkA TrkB TrkC FMS
S6 Tén Hop chét M) | ™M) | @M) | (M)
3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl
Vi du 3-
40-6h )-6-(1-metyl-1H-pyrazol-4-yl)-3H- | 0,005 0,003 -- 0,096
imidazo[4,5-b]pyridin-2-amin (chét
dong phan dbi anh b)
2-(4-(2-Amino-3-(1-(3-metoxy-4-
4-
Vi du 3- (
S0.1 (triflometyl)benzyl)oxy)phenyl)etyl | n/d n/d -- n/d
)-3 H-imidazo[4,5-b]pyridin-6-yl)-
1 H-pyrazol-1-yl)etan-1-ol
3-(1-(3-Metoxy-4-((4-
Vi du 3- | (triflometyl)benzyl)oxy)phenyl)etyl
13- | ( yDbenzyl)oxy)phenyl)ety d d B L
50-2 )-6-(1H-pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2-amin
3-(1-(3-metoxy-4-((6-
triflometyl)pyridin-3-
Vi du 3- ( yDpy
51 yl)metoxy)phenyl)propyl)-6-(1- n/d n/d -- n/d
metyl-1H-pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2-amin
3-(1-(3-metoxy-4-((6- _
Vi dy 3- 0,007 0,001 0,056

(triflometyl)pyridin-3-
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IC50 IC50 IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
86 Tén Hop chét M) | @M | @M) | (M)
52 yl)metoxy)phenyl)etyl)-6-(1-metyl-
1 H-pyrazol-4-yl)-3 H-imidazo[4,5-
blpyridin
3-(1-(3-metoxy-4-((6-
triflometyl)pyridin-3-
Vi du 3- ( yDpy
59 yl)metoxy)phenyl)etyl)-6-(1-metyl- | 0,0004 | 0,0006 | -- 0,019
1 H-pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin
2-(4-(2-amino-3-(1-(3-metoxy-4-
6-(triflometyl)pyridin-3-
Vi du 3- (( yDpy
54 yl)metoxy)phenyl)etyl)-3H- n/d n/d -- n/d
imidazo[4,5-b]pyridin-6-yl)-1H-
pyrazol-1-yl)etan-1-ol
4-(2-amino-3-(1-(3-metoxy-4-((6-
triflometyl)pyridin-3-
Vi du 3- ( yDpy
s yl)metoxy)phenyl)etyl)-3H- 0,001 0,001 -- 0,137
imidazo[4,5-b]pyridin-6-yl)but-3-
yn-1-ol
Vi du 3- | 4-(3-(4-((6-(diflometyl)pyridin-3-
56 yl)metoxy)-3-metoxybenzyl)-3 H- 0,017 0,004 N 0,025

imidazo[4,5-b]pyridin-6-yl)but-3-
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IC50 IC50 IC50 IC50 C-
Vidu TrkA TrkB TrkC FMS
S6 Tén Hop chit (uM) (LM) (nM) (LM)
yn-1-ol
3-(3-metoxy-4-(1-(6-
Vi du 3- | metoxypyridin-3-yl)etoxy)benzyl)-
Py 0,035 0,013 - 0,058
57 6-(1-metyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin format
3-(3-metoxy-4-(1-(6-
Vi du 3- | metoxypyridin-3-yl)etoxy)benzyl)-
P yl)etoxy) 7D 0,449 0,219 -- 0,082
58-1 6-(1-metyl-1H-pyrazol-5-yl)-3H-
imidazo[4,5-b]pyridin format
3-(3-metoxy-4-(1-(6-
Vi du 3- | metoxypyridin-3-yl)etoxy)benzyl)-
P yl)etoxy) 7 0,16 0,061 -- 0,103
58-2 6-(6-metoxypyridin-3-yl)-3H-
imidazo[4,5-b]pyridin format
6-(2-flopyridin-4-yl)-3-(3-metoxy-
Vi du 3- | 4-(1-(6-metoxypyridin-3-
' (I P 0,215 0,068 = 0,102
58-3 yl)etoxy)benzyl)-3 H-imidazo[4,5-

b]pyridin format

n/d biéu thi khéng phat hién duoc

-- biéu thi khong thir nghiém
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Vi du 2: Nghién ctu in vivo

Vi du 2- 1: Tac dung ctia Chit trc ché Trk 1én Chung viém khép Pau gbi
Peptidoglycan-Polysacarit Ta1 hoat

Chudt Lewis duc duge dé cho thich nghi véi diéu kién thir nghiém trong
thoi gian 7 ngay. Cac con chudt dugc nhét 5 con trong méi 16ng trong 10ng
polycacbonat kiéu hop dung gidy voi phén trén bang ddy, nén bang nan gb va

thuc dn treo lo limg va chai nudc.

Vao ngay -21, cac con chudt Lewis duc dugc chia ngau nhién vao céc
nhém diéu tri theo thé trong. Gay mé céc con chudt va tiém bang peptidoglycan-
polysacarit (PGPS) vao dau gbi phai dé gy ra ching viém khép PGPS. Ching
viém khép duogc tai hoat vao cac ngay 0 va 14 béng cach tiém PGPS trong tinh
mach dudi. Cac con vat duoc dung lidu lugng trong khép véi ta duge long,
triamxinolon va hop chat thir nghiém vao ngay -7. Cdc nhém didu tri dugc thé

hién trén Bang 3 dudi day.

Béng 3: Nhém Didu tri Chimg viém khép Dau gbi PGPS

Nhém biéu tri Liéu

lugng

Ta dugc long

1 Khéng 4p
(Khong tai hoat) dung
2 Ta dugc long Khong @
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dung

3 Triamxinolon 0,06 mg

3-(3-Metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2-amin

Can cac con chudt ¢ ranh gigi vao cac ngay 0, 4, 14 va 18. Do dd déy dau
gbi bang thudc kep & ranh gidi va vao cac ngay 0, 2, 4, 14, 16 va 18. Phan tich
dang di dién ra vao cdc ngay 0-4 va 14-18, bing cach ghi video cac con vat dugc
chon vao cac ngay 3 va 17. Tién hanh phén tich déng di bang cach bdi muc vao
mat bung ctia chén va ghi lai tai li€u ve viée mang khéi luong trong qua trinh di

chuyén ngang qua to gidy.

Két lidu cac con vat vao ngay 18. Cat dau gdi phai, xét bét mé ngoai lai,
va tap hop vao formalin dugc dém trung tinh 10%. Sau hai ngay trong chét dém
formalin va ba ngay trong chat khir véi axit formic 10%, cat dau géi thanh hai
nira gan nhu bing nhau trong mit phing truéc va xir Iy dé nhing parafin va
nhuém mau bang T.Blue. Sau d6 tién hanh xét nghiém mé vé su tai hap thy

xuong, viém, dich ri viém khép va sy hu hong sun.

Thé trong, su khiém khuyét dang di va sé do bé day dugc phan tich bing
céch sir dung phan tich bién thién mot chidu (ANOVA 1 chidu) bing d4nh gi4 so
sanh phtrc hop Dunnett. S6 diém dang di duoc phén tich bang cach sir dung thir
nghiém Kruskal-Wallis (ANOVA khong tham s6) bang danh gi4 so sanh phuc

hop Dunn. Phan tich s6 diém mo bénh hoc bing cach sir dung thir nghiém
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Kruskal-Wallis (ANOVA khéng tham sb) bang danh gi4 so sénh phirc hop

Dunn.

Céc con vat dbi ching ta dugc 1ong tang thé trong trung binh 13 x4p xi 96
gam qua qua trinh nghién cru, ma giam dang ké so véi cac ddi chimg khong tai
hoat. Khong c¢6 su khac biét dang ké so v6i nhém diéu tri bt ky. Sau 1an tai hoat
thir hai, mot vai con vt phat trién viém PGPS toan thAn ma anh huong dén mat
c4 chan va lam thoa hiép sb do dau. S6 diém va sy khiém khuyét dang ddi va doi
v6i déi chimg t4 dugc 16ng dat dinh hai ngay sau lan tai hoat thi nhat va mot
ngay sau lan tai hoat thi hai, va ting 1én déng ké & cac ddi chimg khéng tai hoat
& tAt ca cac thoi diém ngoai trir hai thoi diém trude khi tai hoat (ngay 0 va ngdy
14). Lan tai hoat th(r nhit dat dinh cao hon, nhung ha xudng dt ngdt hon. Mau
duge dao nguoc dbi véi sé do bé diy dau gbi, v6i dinh cao hon nhiéu va ha
xuéng dot ngdt hon sau 14n t4i hoat thir hai. Cac phén mod bénh hoc dugce danh
dAu 13 viém nghiém trong véi dich ri viém khép va sy hu hong sun tir t6i thiéu
dén nhe va sy tai hap thy xuong tir toi thiéu dén trung binh. T4t ca cac tham sb
ting 1én déng k& & cac ddi chung khéng tai hoat, ma c6 ton thuong t6i thiéu,

ngoai trir sy tai hap thu xuong, ma thay ddi tir t6i thidu dén dang ké.

Céac con vat duge didu tri bang 0,06 mg triamxinolon d& giam dang ké sb
diém va su khiém khuyét dang di trong sudt 1an tai hoat tht nhét (cac ngay 1-4)
va vao ngay 15, 17, va 18 cua lan tai hoat thir hai. Céc gi tri AUC ciing dugc
giam dang ke, bat ké mdi 14n tai hoat dugc tinh riéng 1& (74-99%) hay cong gop
(88-92%). Céc s6 do bé day dau gdi ciing dugc gidm déng ké vao cac ngay 2, 4,
16, va 18, ciing nhu 13 trudc 14n tai hoat thir nhét vao ngay 0, v6i sy giam 53-
106% tuong tmg & AUC. Cac phan mé bénh hoc ¢ sy gidm dang ké 61-88% &

tat ca cac tham so, v6i su giam dang ké 74% & so diém tong cong.
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Cic con vat dugc didu tri bing 1 mg 3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin c6 sy gidm dang ké & s6 diém va khiém khuyét dang di trong
sudt 1An t4i hoat thir nhét. S8 diém duoc giam dang ké trong sudt 1an tai hoat thir
hai, va su giam cua su khiém khuyét 14 dang ké vao cac ngay 15, 17, va 18. Céc
gi4 tri AUC ddi v6i 1an tai hoat thir nhat (92-93%) va lan tai hoat thit hai (85-
86%) duoc giam dang k& di vdi ca sb diém va sw khiém khuyét, va AUC tong
cong dugc gidm déng ké dbi véi su khiém khuyét (84%). S6 do bé day dau gbi
duoc giam dang k& vao ngay 14 (ngay trudc 1an tai hoat tht hai). Céc gia tri
AUC nhin chung khéng bi anh hudng béi viéc didu tri. C4c phan mé bénh hoc
6 su giam dang ké 49-94% & tAt ca cac tham sd, voi su giam déng ké 70% & s6

di€ém tong cong.

Vi dy 2- 2: Tac dung ctia Chét trc ché Trk 1én Viém xwong khép Do Mononatri

Iodoaxetat Gay ra

Céc con chudt duc Wistar duoc dé cho thich nghi véi didu kién thir
nghiém trong thoi gian 5 ngay. Nhét riéng 1& céc con chudt trong 16ng
polycacbonat kidu hop dung gidy micro-isolator c¢6 nén vién tron va chai nudc.
Thiic n dang vién kho ctia hop phan da biét va céc thanh phan dinh dudng dugc
cung cAp tuy thich

Cac con vat dugc chia ngiu nhién theo kiéu diéu tri béng cach sir dung
thiét bi tao sé ngiu nhién truc tuyén. Mdi nhém didu tri duoc géan sb, cho vao
thiét bi tao sb ngau nhién, dugce ghi lai sau d6 dich trd lai thanh sy diéu tri di
kém. TAt ca cdc mili tiém dugc tiém vao chan trai trir khi viée diéu tri duge chi
dinh 13 “Di bén” trong truong hop d6 mii tiém dugc tiém vao chén phai. Ca
hai chan dugc cao 16ng & tit ca cac con vat vao thoi gian tiém diéu tri che khuét

tdm nhin ngudi quan 1y thtr nghiém.
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Can céc con chudt vao ngay trudc khi ti€ém bang mononatri iodoaxetat

(MIA), chét duoc ding dé gay ra viém xuong khép & cac con vat. Vao ngay

tiém, cac con chudt thuéc cac nhém 2-8 tiép nhan liéu luvong dudi da (SC) cua

buprenorphin it nhét mot gio trude khi gay cam tng. Pat duge sy cdm Ung gy

mé doi vé4i tat ca cdc nhom. Sau d6 dat cac con vat chua quen thi nghiém trong

khu vuc hoi ste. Tat ca cic con vat khac tiép nhén thudce tiém MIA. O céc con

vat tiép nhan MIA, chan sau bi bé gép lai va thudc tiém MIA (25 pl) duoc tiém

vao khong gian trong khép béng cach sir dung kim tiém 1,27 cm (% inso) ¢& 27.

Thuc hién chim séc sau phau thuit tiéu chuén (hai 1an mét ngay trong 48 gid).

Nhom

biéu tri

Cac con

vat/nhom

Cac con

vat/Thoi Diém

Chua quen thi nghiém

MIA/LRS*

MIA/3-(3-Metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-

3 H-imidazo[4,5-b]pyridin-2-
amin (100 pg) Cung mot bén

co thé

MIA/3-(3-Metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-

3 H-imidazo[4,5-b]pyridin-2-
amin (100 pg) Poi bén
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MIA/3-(3-Metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-
(1-metyl—lH—pyrazol-4-yl)—
3H-imidazo[4,5-b]pyridin-2-
amin (30 pg) Cung mot bén co

2
A

thé

MIA/3-(3-Metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-
6 (1-metyl-1H-pyrazol-4-yl)- 8 8
3 H-imidazo[4,5-b]pyridin-2-
amin (30 pg) Poi bén

MIA/3-(3-Metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-
3H-imidazo[4,5-b]pyridin-2-
amin (10 pg) Cung mot bén co
thé

MIA/3-(3-Metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-
8 (1-metyl-1H-pyrazol-4-yl)- 8 8
3 H-imidazo[4,5-b]pyridin-2-
amin (10 pg) Péi bén

* Dung dich Ringer Lactat: d6i chimg tiém/gia duoc.

Vao ngay 8 vét phém thir nghiém dugc dung nhu mé ta & trén. Vao céc

ngay -1, 7, 14, 21, 28, va 35 sau cam Ung, su mang khéi lugng dugc danh gia.
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Thang do cua sy mang khdi luong duoc ding bang cach st dung budng thiry
tinh nhua déo dé danh gid lwvong khéi lwong dugc phan bé 1én mdi chi sau. Cac
con vat duge dé cho thich nghi véi budng trong thoi gian it nhat 1a 5 phut trude

thu nghiém va su phan bd khéi lugng dugc ghi lai 5 lan.

Khéng tim thay quan sat d6i nghich & két qua thé trong do viéc diéu tri.
MIA/LRS kém hon déng k& so véi  MIA/3-(3-Metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-
blpyridin-2-amin Cung m¢t bén co thé 100 pg va 30 pg vao ngay 35 (p<0,05).

Cac mii tiém 3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-metyl-
1 H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin 100 va 30 ug Cing mot bén
co thé ¢6 hiu qua trong sudt bén tudn sau khi sir dung. Quan sat thiy hiéu qua
3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin 10 pg Cung mot bén co thé vao thoi gian tir 2 dén
4 tudn sau khi st dung. 3-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3H-imidazo[4,5-b]pyridin-2-amin 100 pg Poi bén
khéng thé hién sy giam dau toan than vao thoi diém bat ky trong sudt nghién
ctu (1-4 tudn), trong khi d6 viéc dung 3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-
b]lpyridin-2-amin 30 pg Péi bén dan dén hiéu qua chi vao thoi diém 3 tudn va
viée dung 3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-
pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin 10 pg Poi bén din dén hiéu qua

& 3 va 4 tuan sau khi str dung.

Két 1idu cac con vat vao ngay 36. Thu lay ca hai khuyu chan sau tir mdi
con Vat; cit bd da ra khoi khép va cit bd xuong banh ché trong khi dé lai cang

nhiéu cang t5t khdi m& sau banh ché nguyén ven véi khép. Pat khuyu chan sau
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trong bang thich hgp véi gac cudn tron dé b6 chat khuyu chén sau trong bang va

sau d6 dat vao Paraformaldehyt 4 %. Cac mAu nay duoc danh gid vé t6 chtrc m.

M6 bénh hoc khong boe 16 su thay ddi bat loi ndo c6 thé quy cho 3-(3-
metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin trong khop dau gbi.

Vi du 3: Téng hop Chét e ché Trk

Vi du 3- 1: Téng hop 1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(1-metyl-
1 H-pyrazol-4-yl)-1H-benzo[d]imidazol-2-amin

Vi du 3- 1- 1: Diéu ché 3-Metoxy-4-((4-metoxybenzyl)oxy)benzonitril

B6 sung xesi cacbonat (6,68 g, 20,50 mmol) va p-metoxybenzyl clorua (2,81 g,
17,92 mmol) vao dung dich ¢6 khudy ctia 4-hydroxy-3-metoxybenzonitril (2,43
g, 16,29 mmol) trong axetonitril (75 ml). Gia nhiét hdn hgp phan mg dén hoi
luu va khudy. Sau 1 gio, dé hdn hop ngudi xudng nhiét d6 trong phong va loc.
C6 dich loc d tao ra 4,56 g (>100%) 3-metoxy-4-((4-
metoxybenzyl)oxy)benzonitril dudi dang chit rin mau tring nho. S dung

nguyén liéu thd trong phan tng tiép theo ma khéng can tinh ché.
Vi du 3- 1- 2: Didu ché (3-metoxy-4-((4-metoxybenzyl)oxy)phenyl )metanamin

B6 sung lithi nhém hydrua (0,93 g, 24,44 mmol Than trong: thoat khi va
téa nhiét trung binh) vao dung dich cé khudy cta 3-metoxy-4-((4-
metoxybenzyl)oxy)benzonitril (4,39 g, 16,29 mmol) thé trong tetrahydrofuran
(50 ml). P& hdn hop thu dugc co khudy & nhiét do trong phong. Sau 1 gid,lam
lanh hdn hop phan tmg xudng nhiét d6 0°C trong khi bd sung tlr tir nude (930
ul) (thoat khi). Sau d6 xir Iy hdn hop bang dung dich natri hydroxit 1N (930 ul)
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va nudce thém vao (2,8 ml). Bé hdn hop c6 khudy trong thoi gian 15 phut, va sau
d6 loc nd qua Xelit v&i su hd trg cua etyl axetat. Lam kho dich loc trén magie
sulfat, loc, va c6 dé tao ra 3,90 g (86% cho 2 budc) 3-metoxy-4-((4-

metoxybenzyl)oxy)phenyl)metanamin dudi dang chat rin mau tréng nho.

Vi du 3- 1- 3: Diéu ché 4-bromo-N-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-

2-nitroanilin

B6 sung 4-bromo-1-flo-2-nitrobenzen (3,43 g, 15,61 mmol) va
diisopropyletylamin (2,52 g, 19,51 mmol) vao dung dich c¢6 khudy cia 3-
metoxy-4-((4-metoxybenzyl)oxy)phenyl)metanamin (4,48 g, 16,39 mmol) trong
axetonitril (75 ml). Gia nhiét dung dich mau vang twoi thu dugc dén hdi luu. Sau
16 git, dé hdn hop mau da cam ngudi xudng nhiét d6 trong phong va pha lodng
bang nude. Chiét hdn hop bing diclometan (2 x 150 ml). Lam khé céc pha hitu
co két hop trén magie sulfat, loc, va cd dé tao ra 7,71 g (99%) 4-bromo-N-(3-
metoxy-4-((4-metoxybenzyl)oxy)benzyl)-2-nitroanilin duéi dang chédt ban rén

mau da cam.

Vi du  3- 1- 4 Pidu ché  4-bromo-N'-(3-metoxy-4-((4-

metoxybenzyl)oxy)benzyl)benzen-1,2-diamin

B6 sung amoni clorua (0,44 g, 8,15 mmol) va bot sat (9,10 g, 163 mmol) vao
huyén phu co khudy cua 4-bromo-N-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-2-nitroanilin (7,71 g, 16,30 mmol) trong
tetrahydrofuran (100 ml), etanol (25 ml), va nuéc (25 ml). Gia nhiét hdn hop
dén hdi luu. Sau 5 gid, dé hdn hop phéan tng ngudi xudng nhiét d6 trong phong
va loc qua Xelit véi su hd tro cta etanol. Co6 dich loc, va phﬁn can phan chia

gitta diclometan va nudc. Tach pha hitu co, 1am kho trén magie sulfat, loc, va c6
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dé tao ra 6,73 g (95%) 4-bromo-N'-(3-metoxy-4-((4-

metoxybenzyl)oxy)benzyl)benzen-1,2-diamin duéi dang chit rin mau nau.

Vi du 3- 1- 5: Didu ché 5-bromo-1-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-

1 H-benzo[d]imidazol-2-amin

B6 sung dung dich 4-bromo-N'-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)benzen-1,2-diamin (3,40 g, 7,67 mmol) trong
metanol (75 ml), axetonitril (75 ml), va diclometan (25 ml) vao dung dich cé
khuéy,cﬂa xyanogen bromua (5,0 M trong axetonitril, 5,0 ml, 25,0 mmol) trong
nuée (75 ml). Viée bd sung dung dich diamin dugc tién hanh trong thoi gian 45
phat. D& dung dich mau nau thu dugc c6 khudy & nhiét do trong phong. Sau 16
gid, ¢6 hén hgp phan tmg, va hoa tan phén cin trong diclometan. Rira dung dich
nay bang dung dich natri hydroxit 1N, lam khé trén magie sulfat, loc, va ¢ dé
tao ra 2,46 g chét rdn mau nau-da cam. T4n nhd nguyén lidu thd véi dietyl ete
tao ra 1,54 g S5-bromo-1-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-1H-

benzo[d]imidazol-2-amin dudi dang chit rén mau tring nho.

Vi du 3- 1- 6: Didu ché 1-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(1-
metyl-1H-pyrazol-4-yl)-1H-benzo[d]imidazol-2-amin |

B6 sung l-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol
(0,15 g, 0,73 mmol), kali phosphat (0,44 g, 2,06 mmol), trixyclohexylphosphin
(0,016 g, 0,059 mmol), va paladi(Il)axetat (0,007 g, 0,029 mmol) vao huyén phu
c6 khudy cta 5-bromo-1-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-1H-
benzo[d]imidazol-2-amin (0,28 g, 0,59 mmol) trong 1,4-dioxan (8 ml) va nudc
(6 ml). Gia nhiét hdn hop phéan tng 1én nhiét do 125°C trong 10 phan ung vi
séng. Sau 15 phut, pha lodng hdn hop phén tng bang nuée. Chiét hdn hop bang

etyl axetat (x3), va rira cac pha hitu co két hop bang nuéc mudi, lam khé trén
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magie sulfat, loc, va ¢ dé tao ra 0,33 g chét rdn mau xanh 14 cdy nhat. Tinh ché
bang sic ky (Combi-Flash, 12 g c6t vang SiO,, trong dich rira giai amoni 2 M
metanol/diclometan 1-5%) tao ra 0,13 g (48%) san phim dudi dang chéit rin
mau tring nhd: '"H NMR (400 MHz, DMSO-d6) & 7,96 (s, 1H), 7,71 (s, 1H),
7,34 — 7,24 (m, 3H), 7,05 — 6,87 (m, 6H), 6,65 — 6,60 (m, 1H), 6,50 (s, 2H), 5,11
(s, 2H), 4,90 (s, 2H), 3,81 (s, 3H), 3,72 (s, 3H), 3,69 (s, 3H) ppm; (M+1) 470.

Vi du 3- 2: Tdéng hop Cac hop chat Khac tr 5-bromo-1-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-1H-benzo|d]imidazol-2-amin

Céc hop chét sau day dugc didu ché bang cach s dung quy trinh dugc mb ta

trong
Vi du 3- 1 bang cach dung dbi tac ndi axit boronic/este ctia boronat thich hop:

Vi du 3- 2- 1: 1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(pyrimidin-5-yl)-

1 H-benzo[d]imidazol-2-amin

'H NMR (400 MHz, DMSO-d6) & 9,09 — 9,07 (m, 3H), 7,57 — 7,54 (m, 1H),
7,34 — 7,30 (m, 2H), 7,28 — 7,20 (m, 2H), 7,01 (d, J = 1,9 Hz, 1H), 6,98 — 6,89
(m, 3H), 6,71 (br s, 2H), 6,66 (dd, J = 8,3, 1,9 Hz, 1H), 5,20 (s, 2H), 4,93 (s,
2H), 3,74 (s, 3H), 3,72 (s, 3H) ppm; (M+1) 468.

Vi du 3- 2- 2: 1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(pyridin-4-yl)-

1 H-benzo[d]imidazol-2-amin

'H NMR (400 MHz, DMSO-d6) & 8,54 (dd, J = 4,6, 1,5 Hz, 2H), 7,66 (dd, J =
4,6, 1,6 Hz, 2H), 7,56 (d, J = 1,4 Hz, 1H), 7,36 — 7,27 (m, 3H), 7,21 (d, J = 8,2
Hz, 1H), 7,01 (d, J= 1,8 Hz, 1H), 6,98 — 6,88 (m, 3H), 6,72 — 6,64 (m, 3H), 5,20
(s, 2H), 4,93 (s, 2H), 3,74 (s, 3H), 3,72 (s, 3H) ppm; (M+1) 467.
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Vi du 3- 2- 3: 1-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-5-(1-(2-
morpholinoetyl)-1H-pyrazol-4-yl)-1H-benzo[d]imidazol-2-amin

'H NMR (400 MHz, DMSO-d6) & 8,03 (s, 1H), 7,74 (s, 1H), 7,36 — 7,27 (m,
3H), 7,07 — 7,01 (m, 2H), 6,98 (d, J = 1,9 Hz, 1H), 6,96 — 6,89 (m, 3H), 6,65
(dd, J= 8,3, 1,9 Hz, 1H), 6,54 (br s, 2H), 5,14 (s, 2H), 4,92 (s, 2H), 4,20 (t, J =
6,6 Hz, 2H), 3,74 (s, 3H), 3,71 (s, 3H), 3,59 — 3,50 (m, 4H), 2,72 (t, J= 6,6 Hz,
2H), 2,44 — 2,36 (m, 4H) ppm; (M+1) 569.

Vi du 3- 3: Téng hop (5-(2-Amino-1-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-1 H-benzo[d]imidazol-5-yl)pyridin-2-
yl)dimetylphosphin oxit

Vi du 3- 3- 1: Bidu ché 4-iodo-N-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-2-

nitroanilin

B6 sung 1-flo-4-iodo-2-nitrobenzen (4,67 g, 17,49 mmol) va
diisopropyletylamin (2,83 g, 21,86 mmol) vao dung dich c6 khudy cua 3-
metoxy-4-((4-metoxybenzyl)oxy)phenyl)metanamin (5,02 g, 18,37 mmol) trong
axetonitril (75 ml). Gia nhiét dung dich mau vang tuoi thu duoc dén héi luu. Sau
17 gid, dé hdn hop mau da cam ngudi xubng nhiét do trong phong va pha lodng
béng nude. Chiét hdn hop bang diclometan (3 x 100 ml). Lam khé céc pha hitu
co két hop trén magie sulfat, loc, va c6 dé tao ra 9,49 g (>100 %) 4-iodo-N-(3-
metoxy-4-((4-metoxybenzyl)oxy)benzyl)-2-nitroanilin dudéi dang chét ban rin

mau da cam.

Vi du  3- 3- 2¢  Pitu ché  4-iodo-N'-(3-metoxy-4-((4-

metoxybenzyl)oxy)benzyl)benzen-1,2-diamin
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B6 sung amoni clorua (7,48 g, 139,9 mmol) va sat (II) sulfat heptahydrat (14,59
g, 52,47 mmol) vao dung dich c¢6 khudy cta 4-iodo-N-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-2-nitroanilin (9,10 g, 17,49 mmol) trong
tetrahydrofuran (50 ml), etanol (50 ml), va nuéc (10 ml). X Iy huyén phtt mau
da cam nhat bang k&m (3,43 g, 52,47 mmol). Lam 4m tir tir hon hop ndy dén hoi
luu. Sau 3,5 gid, mau cta hdn hop phan tmg dbi tir mau da cam sang mau luc
vang. O thoi diém nay dé hdn hop phan tmg ngudi xudng nhiét do trong phong.
Loc hén hop qua Xelit, va rira banh loc béng metanol. Co dich loc, tao huyén
phtl phan cin trong nuéc. Chiét hdn hop trong nude bang cloroform (x 3). Lam
kho céc pha hitu co két hop trén magie sulfat, loc, va co dé tao ra 8,32 g (97 %)
4-iodo-N'-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)benzen-1,2-diamin ~ dudi

dang chat ran mau nau vang.

Vi du 3- 3- 3: Diéu ché 5-iodo-1-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-

1 H-benzo[d]imidazol-2-amin

B6 sung dung dich xyanogen bromua (5,0 M trong axetonitril, 17,0 ml, 85,00
mmol) vao huyén phu ¢ khudy coa 4-iodo-N'-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)benzen-1,2-diamin (8,32 g, 16,97 mmol) trong
diclometan (100 ml) va metanol (50 ml). Pé hdn hop phan Gmg mau nau thu
duge c6 khudy & nhiét do trong phong. Sau 16 gid, xit ly hdn hop nay bang dung
dich natri hydroxit 1 N (250 ml) va dé ¢6 khudy & nhiét d¢ trong phong. Sau 15
phut, chét két tha dugce tao thanh. Tach chét rn ra béng cach loc, rira béng nudc,
va lam khé dé tao ra 442 g (51%) 5-iodo-1-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-1H-benzo[d]imidazol-2-amin dudi dang chat ran

mau nau vang.

Vi du 3- 3- 4: Didu ché 5-(6-clopyridin-3-yl)-1-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-1H-benzo[d]|imidazol-2-amin
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B6 sung axit (6-clopyridin-3-yl)boronic (0,14 g, 0,89 mmol), kali phosphat (0,58
g, 2,72 mmol), trixyclohexylphosphin (0,044 g, 0,16 mmol), va paladi(IT)axetat
(0,017 g, 0,078 mmol) vao huyén phu c6 khudy ctia 5-iodo-1-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-1 H-benzo[d]imidazol-2-amin (0,40 g, 0,78 mmol)
trong 1,4-dioxan (10 ml) va nuéc (4 ml). Gia nhiét hon hop phan Umg 1&n nhiét
d6 125°C trong 16 phan tmg vi séng. Sau 15 phut, pha loing hon hop phan tng
bing nude. Chiét hdn hop bang cloroform (x 3). Lam khé cac pha hitu co két
hop trén magie sulfat, loc, va c6 dé tao ra 0,43 g chit rén mau nau. Tinh ché
bang séc ky (Combi-Flash, 24 g ¢t vang SiO,, dich rira giai metanol/diclometan
5-10%) tao ra 023 g (58%) 5-(6-clopyridin-3-yl)-1-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-1H-benzo[d]|imidazol-2-amin du6i dang chat rén

mau vang nhat.

Vi du 3- 3- 5. Diu ché  (5-(2-Amino-1-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-1H-benzo[d]imidazol-5-yl)pyridin-2-
yl)dimetylphosphin oxit

B6 sung dimetylphosphin  oxit (0,029 g, 037 mmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten (0,035 g, 0,060 mmol), paladi(Il)
axetat (0,007 g, 0,030 mmol), va xesi cacbonat (0,20 g, 0,60 mmol) vao huyén
phu co khudy cua 5-(6-clopyridin-3-yl)-1-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-1H-benzo[d]imidazol-2-amin (0,15 g, 0,30 mmol)
trong 1,4-dioxan (4 ml). Gia nhiét hon hop phan g 1én nhiét d6 150°C trong 10
phan Gng vi séng. Sau 45 phut, bd sung cac phan thém vao ciia dimetylphophin
oxit (0,029 g, 0,37 mmol), 4,5-bis(diphenylphosphino)-9,9-dimetylxanten (0,035
g, 0,060 mmol), va paladi(I) axetat (0,007 g, 0,030 mmol). Dua hén hop phéan
g ndy vao vong gia nhiét thir hai trong 16 phan ung vi séng (45 phut, 150°C).
Sau chu ky gia nhiét thi hai, pha lodng hon hop phan tmg bang nudc va chiét
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bang cloroform (x 3). Lam kho cac pha hitu co két hop trén magie sulfat, loc, va
6 dé tao ra 0,24 g chit rdn mau vang tuoi. Tinh ché bang sic ky (Combi-Flash,
12 g ¢t vang SiO2, amoni 2M 5-10% trong dich rira gidi metanol/diclometan)
tao ra 0,052 g (32%) san phim duéi dang chat rdn mau vang: 'H NMR (400
MHz, DMSO-d6) 6 '"H NMR (400 MHz, DMSO) 8 9,03 (d, J = 1,9 Hz, 1H),
8,22 — 8,14 (m, 1H), 7,95 (dd, J= 8,2, 4,9 Hz, 1H), 7,52 (s, 1H), 7,32 (d, J = 8,6
Hz, 2H), 7,28 — 7,19 (m, 2H), 7,02 (d, J = 1,9 Hz, 1H), 6,96 (d, J = 8,2 Hz, 1H),
6,91 (d, J= 8,6 Hz, 2H), 6,71 — 6,64 (m, 3H), 5,20 (s, 2H), 4,93 (s, 2H), 3,74 (s,
3H), 3,72 (s, 3H), 1,68 (d, J = 13,5 Hz, 6H) ppm; (M+1) = 543.

Vi du 3- 4: Tong hop 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-
(pyrimidin-5-y1)-1H-benzo[d]imidazol

Vi du 3- 4- 1: Diéu ché tert-butyl 3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzylcarbamat

B6 sung kali cacbonat (30,61 g, 221,5 mmol) va 5-(clometyl)-2-metoxypyridin
hydroclorua (18,33 g, 94,46 mmol) vao dung dich c6 khudy cia tert-butyl 4-
hydroxy-3-metoxybenzylcarbamat (22,44 g, 88,59 mmol) trong axetonitril (250
ml). Gia nhiét hdn hop thu dugc dén hoi luu va khudy. Sau 23 gio, dé huyén phu
mau xanh 14 ciy nhat ngudi xubéng nhiét do trong phong va pha loing bang nudc
(600 ml), dan dén su tao thanh chét két tha. Tach chét rén ra bang cach loc va
rira bing nudc. Hoa tan chat rin am trong diclometan (300 ml), va lugng nhé
ctua nudc duoc tach ra va dugc loai bo. Lam khé pha hitu co trén magie sulfat,
loc, va ¢6 dé tao ra 31,92 g (96%) tert-butyl 3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)benzylcarbamat duéi dang chét rén mau tring nho.

Vi du 3- 4- 2: Ditu ché (3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)phenyl)metanamin
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Bé sung axit trifloaxetic (75 ml, 973,5 mmol) vao dung dich c6 khudy cua tert-
butyl 3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzylcarbamat (31,92 g,
85,25 mmol) trong diclometan (100 ml). Pé dung dich mau vang thu duoc c6
khudy & nhiét d6 trong phong. Sau 2 gid, c6 hdn hop phan tmg dén kho, va hoa
tan phan cin trong nude (250 ml). Chiét dung dich axidic bang dietyl ete (2 x
125 ml; cac pha hitu co dugc loai bd). Sau d6 pha nudc dugc lam thanh bazo
bang amoni hydroxit dic. Sau dé chiét pha nudc bazo bang diclometan (2 x 200
ml). Lam khé cac pha hitu co két hop trén magie sulfat, loc, va ¢ dé tao ra
21,46 g (92%) (3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)metanamin

duéi dang chat ran mau trdng nho.

Vi du 3- 4- 3: DPiéu ché 4-iodo-N-(3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)benzyl)-2-nitroanilin

B6 sung 1-flo-4-iodo-2-nitrobenzen (4,55 g, 17,04 mmol) va
diisopropyletylamin (3,30 g, 25,56 mmol) vao dung dich cé khudy cta (3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)metanamin (5,00 g, 18,23
mmol) trong axetonitril (75 ml). Gia nhiét dung dich mau vang dén hoi luu va
khudy. Sau 4 gio, dé hdn hop mau da cam-niu ngudi xudng nhiét do trong
phong va pha lodng bang nude (150 ml). Tach chit két tia mau da cam nhat thu
duoc ra bang cach loc va rira bang nude. Hoa tan chét ran 4m trong diclometan,
va lugng nho cua nude dugce tach ra va duoc loai bé. Lam khoé pha hitu co trén
magie suflat, loc, va ¢6 dé tao ra 7,10 g (80%) 4-iodo-N-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-2-nitroanilin du6i dang chét rin mau da

cam nhat.

Vi du 3- 4- 4: Pidu ché 4-iodo-N'-(3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)benzyl)benzen-1,2-diamin
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B6 sung amoni clorua (5,83 g, 109,0 mmol) va sat (II) sulfat heptahydrat (13,25
g, 47,67 mmol) vao dung dich co khudy cta 4-iodo-N-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-2-nitroanilin (7,10 g, 13,62 mmol) trong
tetrahydrofuran (100 ml), metanol (50 ml), va nudc (10 ml). X& 1y huyén phu
mau da cam nhat bang kém (3,12 g, 47,67 mmol). Lam 4m tr tir hdn hop nay
dén hoi luu. Sau 20 phut, mau cia hdn hop phan mg d6i tir mau da cam sang
mau lyc vang. O thoi diém nay dé hdn hop phan tng nguoi xubng nhiét do trong
phong. Loc hdn hop qua Xelit, va rira banh loc béng cloroform. Sau dé rira dich
loc bang dung dich amoni hydroxit SN (75 ml). Lam kho pha hitu co trén magie
sulfat, loc, va cb dé tao ra 6,49 g 4-iodo-N'-(3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)benzyl)benzen-1,2-diamin dudi dang chét rdn mau niu vang.

Vi du 3- 4- 5: Didu ché 5-iodo-1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol

B6 sung trietyl orthoformat (4,45 g, 30,03 mmol) va axit p-toluensulfonic
monohydrat (0,075 g, 0,39 mmol) vao huyén phu c6 khudy cta 4-iodo-N'-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)benzen-1,2-diamin trong
etanol (100 ml). Khi hdn hop thu duoc duogc 1am Am dén hoi luu, chét rin hoa
tan tir tUr dé tao ra dung dich mau da cam. Sau 45 phit, dé hdn hop phan ting
ngudi xudng nhiét do trong phong, dan dén su tao thanh chét két tha. BS sung
nude (250 ml) vao hdn hop, va tach chit rn ra bang cach loc. Hoa tan chit ran
am trong etyl axetat (250 ml), va rira dung dich nay bang nude mubi, lam kho
trén magie sulfat, loc, va co dé tao ra 5,99 g (91%) 5-iodo-1-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol dudi dang chét rén

mau nau vang.

Vi du 3- 4- 6: Didu ché 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
5-(pyrimidin-5-yl)-1H-benzo[d]imidazol
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B6 sung 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin (0,19 g, 0,93
mmol), kali phosphat (0,55 g, 2,60 mmol), trixyclohexylphosphin (0,021 g,
0,074 mmol), va paladi(I)axetat (0,008 g, 0,037 mmol) viao huyén phu 5-iodo-
1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1 H-benzo[d]imidazol
(0,37 g, 0,74 mmol) trong 1,4-dioxan (10 ml) va nuéc (4 ml). Gia nhiét hon hop
phan Gng 1én nhiét d§ 125°C trong 10 phan Umg vi séng. Sau 15 phut, pha lodng
hén hop phan tng bang nudc. Chiét hdn hop bang cloroform (x3), va lam khé
céc pha hitu co két hop trén magie sulfat, loc, va c6 dé tao ra 0,45 g chat ran
mau xanh 14 cay nhat. Tinh ché bang sic ky (Combi-Flash, 12 g c6t vang SiO»,
dich rira giai metanol/diclometan 1-5%) tao ra 0,14 g (40%) san pham duéi dang
chét rin mau tréng nhd: '"H NMR (400 MHz, DMSO-ds) § 9,17 — 9,14 (m, 3H),
8,50 (s, 1H), 8,20 (d, J= 2,5, 1H), 8,12 (d, J= 1,7, 1H), 7,77 — 7,70 (m, 2H),
7,65 (dd, J=38,4, 1,7 Hz, 1H), 7,12 (d, J=2,0 Hz, 1H), 7,02 (d, J = 8,4 Hz, 1H),
6,87 — 6,80 (m, 2H), 5,45 (s, 2H), 4,97 (s, 2H), 3,84 (s, 3H), 3,74 (s, 3H) ppm;
(M+1) =454,

Vi du 3- 5: Téng hop 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-
(1-(piperidin-4-yl)-1H-pyrazol-4-yl)-3H-imidazo[4,5-b]pyridin

Piéu ché 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-
(piperidin-4-yl)-1H-pyrazol-4-yl)-3H-imidazo[4,5-b]pyridin  tur  5-iodo-1-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)- 1 H-benzo[d]imidazol va tert-
butyl 4-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-
yl)piperidin-1-carboxylat theo quy trinh dugc mo ta trong Vi du 3- 4- 6 dé tong
hop Vi du 3- 4. Thu dugc san phém cudi cung sau khi loai bé sy bdo vé béng
carbamat trong diéu kién axit: '"H NMR (500 MHz, CDCl,) & 8,20 (d, J = 2,0
Hz, 1H), 7,93 (s, 1H), 7,92 (s, 1H), 7,82 (s, 1H), 7,72 (s, 1H), 7,68 (dd, J = 8,5,
2,0 Hz, 1H), 7,41 (d, J= 8,0 Hz, 1H), 7,29 (d, J= 8,0 Hz, 1H), 6,89 (d, J= 8,0
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Hz, 1H), 6,76 (d, J= 8,5 Hz, 1H), 6,74 (d, J= 8,5 Hz, 2H), 5,29 (s, 2H), 5,04 (s,
2H), 4,29-4,25 (m, 1H), 3,95 (s, 3H), 3,79 (s, 3H), 3,29-3,27 (m, 2H), 2,83-2,78
(m, 2H), 2,23-2,21 (m, 2H), 1,99-1,85 (m, 2H) ppm; (M+1) = 525.

Vi du 3- 6: Toéng hop 1-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-
(4-(piperidin-3-yl)-1H-1,2,3-triazol-1-yl)-1 H-benzo[d]imidazol

B6 sung 3-etynylpiperidin hydroclorua (0,11 g, 0,75 mmol), natri azit (0,051g,
0,79 mmol), mudi natri ca axit L-ascorbic (0,025 g, 0,13 mmol), trans-N,N'-
dimetylxyclohexan-l,2—diamin (0,023 mg, 0,158 mmol), kali cacbonat (0,13 g,
0,95 mmol), va dong(I) iodua (0,024 g, 0,13 mmol) vao huyén phu 5-iodo-1-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol (0,32
g, 0,63 mmol) trong dimetyl sulfoxit (4 ml) va nuéc (1 ml). Pé hdn hop mau
xanh nudc bién thu dugc c6 khudy & nhiét do trong phong. Sau 16 gid, pha
logng hdn hop mau vang bang dung dich amoni hydroxit 5N va chiét bang
cloroform (2 x 30 ml). Lam kho céc pha hitu co két hop trén magie sulfat, loc,
va cb dé tao ra 0,53 g dau mau vang. Tinh ché bang séc ky (Combi-Flash, 24 g
cot vang SiO,, dich rira giai amoni 2M trong metanol/diclometan 1-10%) tao ra
0,15 g (45%) san phdm duéi dang chét rdn c¢6 bot mau tring: '"H NMR (400
MHz, DMSO-ds) 6 8,61 — 8,53 (m, 2H), 8,20 (d, J= 2,4 Hz, 1H), 8,11 (d, J =
1,9 Hz, 1H), 7,79 — 7,71 (m, 3H), 7,12 (d, J = 1,9 Hz, 1H), 7,03 (d, J = 8,2 Hz,
1H), 6,89 — 6,80 (m, 2H), 5,46 (s, 2H), 4,97 (s, 2H), 3,84 (s, 3H), 3,73 (s, 3H),
3,25 - 3,16 (m, 1H), 3,01 — 2,91 (m, 1H), 2,90 — 2,80 (m, 1H), 2,68 — 2,51 (m,
2H), 2,12 -2,03 (m, 1H), 1,72 — 1,44 (m, 3H) ppm; (M+1) = 526.

Vi du 3- 7 Toéng hop  2-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d|imidazol-5-yl)-5-(piperidin-4-yl)-1,3,4-

oxadiazol
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Vi du 3- 7- 1: Piéu ché 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
1 H-benzo[d]imidazol-5-carbonitril

B6 sung k&m(II) Xyanua (0,64 g, 3,52 mmol),
tetrakis(triphenylphosphin)paladi(0) (0,46 g, 0,40 mmol) va kali cacbonat (0,63
g, 4,54 mmol) vao dung dich c6 khudy cta 5-iodo-1-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol (1,00 g, 1,99 mmol)
trong N,N-dimetylformamit (20 ml). Gia nhiét hdn hop dén nhiét d6 150 °C. Sau
4 gid, d& hon hop ngudi xudng nhiét d trong phong va c¢o. Tinh ché phan cin
bang séc ky trén silicagel (dich rira giai metanol/diclometan 2%) dé taora 0,70 g
(87%) 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1 H-

benzo[d]imidazol-5-carbonitril duéi dang chét rin mau vang.

Vi du 3- 7- 2: Diéu ché axit 1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-carboxylic

B6 sung dung dich natri hydroxit 50% (20 ml) vao dung dich 1-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-carbonitril (0,70 g,
1,75 mmol) trong 1,4-dioxan (10 ml). Gia nhiét hn hop thu duoc dén hdi luu va
khudy. Sau 48 gio, dé hdn hop phan tng ngudi xudng nhiét do trong phong va
chiét bdng metanol 10% trong diclometan. Rira chit chiét bing nudc mudi, lam
khé va 6. Tinh ché phan cin bang Prep-HPLC dé tao ra 0,50 g (68%) axit 1-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d|imidazol-5-

carboxylic dudi dang chit rin mau vang nhat.

Vi du 3- 7- 3: Didu ché tert-butyl 4-(2-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]|imidazol-5-
carbonyl)hydrazincarbonyl)piperidin-1-carboxylat
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B6 sung tert-butyl 4-(hydrazincarbonyl)piperidin-1-carboxylat (0,24 g, 0,98
mmol), 1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat (0,34 g, 0,89 mmol), diisopropylamin (0,19 g, 1,47 mmol) vao
dung dich axit 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-carboxylic (0,30 g, 0,72 mmol) trong diclometan. DPé hdn
hop thu dugc co khudy & nhiét d6 trong phong. Sau 16 gid, c6 hdn hop va tinh
ché phin cin bang sic ky trén silicagel (dich rira giai metanol/diclometan 2%)
dé tao ra 0,30 g (65%) tert-butyl 4-(2-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-

carbonyl)hydrazincarbonyl)piperidin-1-carboxylat duéi dang chét rin mau vang.

Vi du 3- 7- 4: Diéu ché tert-butyl 4-(5-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-1,3,4-oxadiazol-2-yl)piperidin-1-

carboxylat

B& sung trietylamin (0,42 g, 4,20 mmol) vao hén hop c6 khudy cua tert-butyl 4-
(2-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-carbonyl)hydrazincarbonyl)piperidin-1-carboxylat (0,18 g,
0,28 mmol) trong 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan 2,4,6-trioxit
(T5P) (2,70 g, 8,49 mmol). Gia nhiét hén hop thu duogc dén nhiét 6 120°C va
khudy. Sau 16 gio, chiét hdn hop bing diclometan. Rira chét chiét bing nudc
mubi, 1am khé va ¢d. Tinh ché phan cin bang sic ky trén silicagel (dich rira giai
metanol/diclometan 1%) dé tao ra 0,14 g (70%) tert-butyl 4-(5-(1-(3-metoxy-4-
((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-1,3,4-

oxadiazol-2-yl)piperidin-1-carboxylat du6i dang chat rin mau vang.

Vi du 3- 7- 5 Ditu ché 2-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-5-(piperidin-4-yl)-1,3,4-

oxadiazol
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B sung axit trifloaxetic (1,0 ml) vao dung dich & nhiét do -20°C cua tert-butyl
4-(5-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-yl)-1,3,4-oxadiazol-2-yl)piperidin-1-carboxylat (0,090 mg,
0,14 mmol) trong diclometan (10 ml). Khuay hon hop thu dugce & nhiét d6 -20
°C. Sau 1 gid, ¢6 hon hop nay. Tinh ché phan cin bing Prep-HPLC dé tao ra
0,010 g (14%) san phim dudi dang chét rin mau vang: 'H NMR (500 MHz,
CDCl;) 6 8,43 (s, 1H), 8,19 (d, J= 1,0 Hz, 1H), 8,02-8,01 (m, 2H), 7,67 (dd, J =
8.,5,2,0 Hz, 1H), 7,42 (d, J = 8,5 Hz, 1H), 6,89 (d, J = 8,5 Hz, 1H), 6,76 — 6,72
(m, 3H), 5,32 (s, 2H), 5,03 (s, 2H), 3,93 (s, 3H), 3,78 (s, 3H), 3,31 — 3,29 (m,
2H), 3,23 — 3,21 (m, 1H), 2,92 — 2,88 (m, 2H), 2,23 — 2,21 (m, 2H), 2,02 — 1,98
(m, 2H) ppm; (M+1) = 527.

Vi du 3- 8: Tong hop 1-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-
(piperidin-4-yl)-1H-benzo[d]imidazol

Vi du 3- 8- 1: Diéu ché tert-butyl 4-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-5,6-dihydropyridin-1(2H)-

carboxylat

B6 sung 4-(4, 4, 5, 5-tetrametyl-1, 3, 2-dioxaborolan-2-yl)-5, 6-dihydropyridin-
1(2H)-carboxylat (0,65 mg, 2,10 mmol) vao dung dich c6 khudy cta 5-iodo-1-
(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1 H-benzo[d]imidazol

(0,801 g, 1,60 mmol) trong 1,4-dioxan (10 ml) va dung dich natri cacbonat 2 M
(3.2 ml). Xt ly hdn hop bing [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (0,12 mg, 0,16 mmol) va gia
nhiét 1én nhiét d6 100 °C . Sau 16 gid, dé hdn hop phan tmg ngudi xubng nhiét
do6 trong phong va loc. Pha lodng dich loc bang nude (30 ml) va chiét bing
diclometan (3 x 50 ml). Rura cac 16p hitu co két hop bang nudc mubi (30 ml x

2), lam kho trén natri sulfat, va cd. Tinh ché phan cin bang sic ky trén silicagel
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(dich rtra giai metanol/diclometan 5%) dé tao ra 0,79 mg (89%) tert-butyl 4-(1-
(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]|imidazol-5-
y1)-5,6-dihydropyridin-1(2H)-carboxylat dudi dang chét rin mau vang nhat.

Vi du 3- 8- 2: Didu ché tert-butyl 4-(1-(4-hydroxy-3-metoxybenzyl)-1H-
benzo[d]imidazol-5-yl)piperidin-1-carboxylat

B6 sung amoni format (0,63 g, 10 mmol) va paladi trén cacbon (0,30 g) vao
dung dich c6 khudy cta tert-butyl 4-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-5,6-dihydropyridin-1(2H)-

carboxylat (0,56 g, 1,00 mmol) trong metanol (15 ml). Gia nhiét hdn hgp phén
ung 1én nhiét d6 60 °C dudi H,. Sau 16 gio, dé hdn hop phan g ngudi xudng
nhiét d6 trong phong va loc qua Xelit. Co dich lgc. Tinh ché phén cin bang sic
ky trén silicagel (dich rura gidi metanol/diclometan 5%) dé tao ra 0,42 g (96%)
tert-butyl 4-(1-(4-hydroxy-3-metoxybenzyl)- 1 H-benzo[d]imidazol-5-

yl)piperidin-1-carboxylat dudi dang chit rdn mau vang nhat.

Vi du 3- 8 3: Diéu ché tert-butyl 4-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)piperidin-1-carboxylat

B6 sung kali cacbonat (0,32 g, 2,32 mmol) vao dung dich ¢ khudy cta tert-
butyl 4-(1-(4-hydroxy-3-metoxybenzyl)-1H-benzo[d]imidazol-5-yl)piperidin-1-
carboxylat (0,51 g, 1,16 mmol) trong N,N-dimetylformamit (5 ml). Xu ly hon
hop nay bang dung dich 5-(clometyl)-2-metoxypyridin (219 mg, 1,39 mmol)
trong N,N-dimetylformamit (2 ml) dugc bd sung timg giot. Khudy hdn hop nay
& nhiét do trong phong. Sau 16 gio, pha loing hén hop nay bang dung dich
amoni clorua bdo hoa (20 ml) va chiét bang etyl axetat (3 x 30 ml). Rua céc 16p
hitu co két hop bang nudc mudi (3 x 10 ml), 1am khd trén natri sulfat, loc va co

dé tao ra 0,53 g (82%) tert-butyl 4-(1-(3-metoxy-4-((6-metoxypyridin-3-
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yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)piperidin-1-carboxylat dudi dang

chat ran mau vang nhat.

Vi du 3- 8- 4: Diéu ché 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
5-(piperidin-4-yl)-1H-benzo[d]imidazol

B6 sung axit trifloaxetic (1 ml) vao dung dich c6 khudy va di duoc lam lanh
(5°C) cua tert-butyl 4-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
1 H-benzo[d]imidazol-5-yl)piperidin-1-carboxylat (0,28 g, 0,51 mmol) trong
diclometan (1 ml). P& hdn hop thu dugc 4m 18én dén nhiét d6 trong phong va
khudy. Sau 2 gio, xtr Iy hdn hop nay bang dung dich natri hydroxit 1 N dé dat
duoc d pH ~ 10 va chiét bang diclometan (3 x 10 ml). Rira cac 16p hiru co két
hop bang nuéc mubi (3 x 10 ml), 1am khé trén natri sulfat, c6. Tinh ché phan
cdn bang Prep-HPLC dé tao ra 0,018 g (8%) san pham dudi dang chét rdn mau
tring: '"H NMR (500 MHz, MeOD-d,) § 8,25 (s, 1H), 8,16 (d, J = 2,5 Hz, 1H),
7,76 (dd, J= 38,5, 2,5 Hz, 1H), 7,55 (s, 1H), 7,40 (d, J = 8,5 Hz, 1H), 7,20 (dd, J
= 8,5, 1,0 Hz, 1H), 7,00 - 6,97 (m, 2H), 6,82-6,79 (m, 2H), 5,41 (s, 2H), 5,01 (s,
2H), 3,91 (s, 3H), 3,79 (s, 3H), 3,24 - 3,21(m, 2H), 2,86 - 2,81 (m, 3H), 1,93-
1,90 (m, 2H), 1,78 - 1,75 (m, 2H) ppm; (M+1) = 459.

Vi du 3- 9: Téng hop 4-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)morpholin

B6 sung morpholin (0,067 g, 0,77 mmol), ddng(I) iodua (0,015 g, 0,076 mmol),
kali cacbonat (0,22 g, 1,54 mmol), va L-prolin (0,018 g, 0,15 mmol) vao huyén
phu 5-iodo-1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1 H-
benzo[d]imidazol (0,32 g, 0,64 mmol) trong dimetyl sulfoxit (4 ml). Gia nhiét
hdn hop phan Gmg mau vang nhat 1én nhiét 6 120°C. Sau 16 gio, dé hdn hop

phéan tmg ngudi xudng nhiét d6 trong phong va pha loing bang dung dich amoni
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hydroxit 3 N (20 ml). Chiét hdn hop bang diclometan (x 3). Rira cac pha hitu co
két hop bang nudc (x 2), nudc mudi, lam kho trén magie sulfat, loc, va c6. Tinh
ché bang sic ky (CombiFlash, 40 g cot SiO2, dich rira giai metanol/diclometan
1-5%) tao ra 0,076 g (26%) san phim dudi dang chét ran mau tring nho: 'H
NMR (400 MHz, CDCls) 6 8,18 (d, J= 1,9 Hz, 1H), 7,85 (s, 1H), 7,66 (dd, J =
8,5, 2,5 Hz, 1H), 7,35 - 7,13 (m, 2H), 6,98 (dd, J = §,8, 2,2 Hz, 1H), 6,90 - 6,82
(m, 1H), 6,78 - 6,67 (m, 3H), 5,23 (s, 2H), 5,02 (s, 2H), 3,93 (s, 3H), 3,95 - 3,85
(m, 4H), 3,76 (s, 3H), 3,18 — 3,12 (m, 4H) ppm; (M+1) = 461.

Vi du 3- 10: Tbéng hop 2-(1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1 H-benzo[d]imidazol-5-yl)piperidin-4-yl)propan-2-amin

Vi du 3- 10- 1: Diéu ché 2-(piperidin-4-yl)propan-2-amin dihydroclorua

Gia nhiét huyén phu c¢6 khudy cta xesi(IIl) clorua (5,27 g, 21,40 mmol) trong
tetrahydrofuran (50 ml) lén nhiét do6 60°C. Sau 2 gio, dé hén hop nay ngudi
xubng nhiét do trong phong va xi ly bing tert-butyl 4-xyanopiperidin-1-
carboxylat (2,25 g, 10,70 mmol). Lam lanh hon hop xudng nhiét d6 -20°C trong
khi b6 sung dung dich 1,5 M ctia phitc hgp metyllithi-lithi bromua (21,4 ml,
32,10 mmol). Sau 1 gio & nhiét d6 -20°C, dap t4t hon hop bang dung dich amoni
clorua bdo hoa va pha lodng etyl axetat. Loc hdn hop hai pha dé loai b6 nguyén
liéu ran khong hoa tan, va cac 16p cua dich loc dugc tach ra. Rura pha hitu co
bang nudc mudi, 1am kho trén magie sulfat, loc, va cd. Xu ly phan cin bang
nhua axidic Dowex 50-WX8-200 trong metanol (1,1 duong luong/ml, 20 ml
duge bd sung). Sau 2 gid ¢ nhiét do trong phong, loc hdn hop. Rira banh loc
béng metanol sau d6 1a bang amoni trong metanol (tir 3 M dén 6 M). Cb dich loc
dé tao ra chit rén gidng sap (c6 chira ca diamin tu do va monoamin dugc bao vé
bing carbamat). Hoa tan hon hgp thd ndy trong metanol va xu ly bang hydro

clorua (2,0 M trong dietyl ete). Dé hdn hop c6 khudy & nhiét do trong phong.
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Sau 20 gio, ¢6 hdn hop nay. Tao huyén pht phan cin trong toluen va cd lai dé
tao ra 0,96 g (42%) trong 2-(piperidin-4-yl)propan-2-amin dihydroclorua dudi

dang chat ran mau trang.

Vi du 3- 10- 2: Piéu ché 2-(1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)piperidin-4-yl)propan-2-amin

B6 sung 2-(piperidin-4-yl)propan-2-amin dihydroclorua (0,19 g, 0,90 mmol),
dong(I) iodua (0,005 g, 0,030 mmol), kali cacbonat (0,25 g, 1,80 mmol), va L-
prolin (0,007 g, 0,057 mmol) vao huyén phu cé khudy cta 5-iodo-1-(3-metoxy-
4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol (0,15 g, 0,30
mmol) trong dimetyl sulfoxit (5 ml). Gia nhiét hdn hgp phan tmg mau vang nhat
1én nhiét d6 100°C. Sau 24 gid, bd sung phan phu thém cta L-prolin (0,007 g,
0,057 mmol) va tiép tuc gia nhiét. Sau 5 gid nira, d& hdn hop phan Gng ngudi
xudng nhiét do trong phong va pha lofing bang dung dich amoni hydroxit va etyl
axetat. Tach pha hitu co va rira bang dung dich natri bicacbonat bio hoa (x 2),
nude mudi, 1am khé trén magie sulfat, loc, va c¢d. Tinh ché bang sic ky (Biotage,
10 g cot Si02, dich ria gidi etanol/diclometan dén amoni 3 M trong
metanol/diclometan 10%) tao ra ddu. Hoa tan dau ndy trong axetonitril trong
nuée va lam khd lanh dé tao ra 0,070 g (45%) san phim dudi dang chét rin mau
nau vang: 'H NMR (400 MHz, CDCl;) 8,20 (s, 1H), 7,85 (s, 1H), 7,67 (d, J =
8,0 Hz, 1H), 7,35 (s, 1H), 7,17 (d, J = 8,0 Hz, 1H), 7,03 (d, J= 8,0 Hz, 1H), 6,87
(d, J= 8,0 Hz, 1H), 6,77 — 6,72 (m, 2H), 6,71 (s, 1H), 5,23 (s, 2H), 5,03 (s, 2H),
3,94 (s, 3H), 3,77 (s, 3H), 3,72 — 3,68 (m, 2H), 2,67 (t, J = 12,0 Hz, 2H), 1,89
(dd, J = 12,0, 4,0 Hz, 2H), 1,53 — 1,50 (m, 2H), 1,35 — 1,25 (m, 1H), 1,15 (s,
6H) ppm; (M+1) =516.

Vi du 3- 11: Téng hop 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
5-(2,7-diazaspiro[3.5]nonan-2-yl)-1H-benzo[d]imidazol
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Vi du 3- 11- 1: Diéu ché tert-butyl 2-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-2,7-diazaspiro[3.5nonan-7-

carboxylat

B6 sung tert-butyl 2,7-diazaspiro[3.5]nonan-7-carboxylat (0,30 g, 1,34 mmol),
ddng(l) iodua (0,028 g, 0,15 mmol), kali cacbonat (0,41 g, 2,94 mmol), va L-
prolin (0,034 g, 0,29 mmol) vao huyén phi ¢6 khudy ciia 5-iodo-1-(3-metoxy-4-
((6-metoxypyridin-3-yl)metoxy)benzyl)-1 H-benzo[d]imidazol (0,61 g, 1,22
mmol) trong dimetyl sulfoxit (4 ml). Gia nhiét hdn hop phan tmg mau vang nhat
lén nhiét do 120°C. Sau 16 gio, dé hon hop phan ung nguoi Xuéng nhiét do
trong phong va pha lodng bang dung dich amoni hydroxit 3 N (20 ml). Chiét hdn
hop bing diclometan, tao ra nhil tvong dic. Loc nhil tvong nay qua Xelit dé loai
b6 nguyén lidu khong tan bat ky. Rira pha hitu co bang nuée, nudc mubi, lam
kho trén magie sulfat, loc, va co. Tinh ché bang sic ky (CombiFlash, 40 g cot
Si02, dich rira giai metanol/diclometan 1-5%) tao ra 0,53 g (72%) tert-butyl 2-
(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)- 1 H-benzo[d]imidazol-
5-y1)-2,7-diazaspiro[3.5nonan-7-carboxylat.

Vi du 3- 11- 2: Didu ché 1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-5-(2,7-diazaspiro[3.5 nonan-2-yl)-1H-benzo[d]imidazol

B sung axit trifloaxetic (5,0 ml, 64,90 mmol) vao dung dich c6 khudy cua tert-

butyl 2-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1 H-
| benzo[d]imidazol-5-yl)-2,7-diazaspiro[3.5 Jnonan-7-carboxylat (0,53 g, 0,88
mmol) trong diclometan (10 ml). 64.90 mmol). D& hdn hop phan tGng c6 khudy
& nhiét do trong phong. Sau 1 gid, ¢6 hdn hop nay, va phan can phan chia giita
dung dich amoni hydroxit 3 M va diclometan. Cac pha dugc tach ra, va chiét
pha nuéc bing diclometan. Rira cac pha hitu co két hop bang nudc mudi, lam

kho trén magie sulfat, loc, va ¢6. Tinh ché bang sic ky (Combi-Flash, 40 g cot
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vang SiO,, dich rira giai metanol/diclometan 1-15%) tao ra 0,28 g (64%) san
phdm duéi dang chét rin: '"H NMR (400 MHz, CDCl3) § 8,18 (d, J = 2,1 Hz,
1H), 7,80 (s, 1H), 7,65 (dd, J = 8,5, 2,4 Hz, 1H), 7,10 (d, J= 8,6 Hz, 1H), 6,88 -
6,79 (m, 2H), 6,78 - 6,65 (m, 3H), 6,47 (dd, J = 8,6, 2,1 Hz, 1H), 5,18 (s, 2H),
5,00 (s, 2H), 3,92 (s, 3H), 3,75 (s, 3H), 3,61 (s, 4H), 2,86 - 2,78 (m, 4H), 2,54
(b, 1H), 1,82 - 1,74 (m, 4H) ppm; (M+1) = 500.

Vi du  3- 12: Tbdéng hop 1-(1-(3-metoxy-4-((6-metoxypyridin-3-
ylmetoxy)benzyl)-1H-benzo[d]imidazol-5-yl)piperidin-4-amin

Vi du 3- 12- 1: Didu ché tert-butyl (1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)piperidin-4-yl)carbamat

Bé sung tert-butyl piperidin-4-ylcarbamat (0,22 g, 1,05 mmol), ddng(I) iodua
(0,022 g, 0,11 mmol), kali cacbonat (0,32 g, 2,32 mmol), va L-prolin (0,026 g,
0,23 mmol) vao huyén phi 5-iodo-1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol (0,48 g, 0,96 mmol) trong dimetyl
sulfoxit (4 ml). Gia nhiét hdn hgp phan ing mau vang nhat 1én nhiét d6 120°C.
Sau 16 gid, bo sung cac phéan thém vio ctia tert-butyl piperidin-4-ylcarbamat
(0,048 g, 0,47 mmol), déng(I) iodua (0,018 g, 0,095 mmol), va L-prolin (0,022
g, 0,19 mmol). Tiép tuc gia nhiét trong 4 gid nita. Sau tdng cong 20 gio, dé hon
hop phan tmg ngudi xubng nhiét do trong phong va pha lodng bang dung dich
amoni hydfoxit 3 N (25 ml). Chiét hdn hop bang diclometan (x 3). Rira cac pha
hitu co két hop bang nudce (x 2), nuée mudi, 1am khb trén magie sulfat, loc, va
6. Tinh ché bang sic ky (CombiFlash, 40 g cot SiO2, dich rua giai
metanol/diclometan 1-10%) téo ra 0,33 g (60%) tert-butyl (1-(1-(3-metoxy-4-
((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)piperidin-4-
yl)carbamat dudi dang chét rin pha tap. .
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Vi du 3- 12- 2: Dbidu ché 1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo|d]imidazol-5-yl)piperidin-4-amin

Bé sung axit trifloaxetic (5,0 ml, 64,90 mmol) vao dung dich c6 khudy cua tert-
butyl (1-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-yl)piperidin-4-yl)carbamat (0,33 g, 0,58 mmol) trong
diclometan (10 ml) 64.90 mmol). Dé hdn hop phan tmg cé khudy & nhiét do
trong phong. Sau 2 gio, ¢d hdn hop nay, va phan cin phén chia gitta dung dich
amoni hydroxit 3 M va diclometan. Cac pha duoc tach ra, va chiét pha nudc
bang diclometan. Rtra c4c pha hitu co két hop bang nudc mubi, lam kho trén
magie sulfat, loc, va ¢d. Tinh ché bé“mg sic ky (Combi-Flash, 40 g cdt vang SiO,,
dich rira giai metanol/diclometan 1-15%) tao ra 0,19 g (62%) san pham dudi
dang chét rén: '"H NMR (400 MHz, CDCl;) § 8,18 (d, J=2,0 Hz, 1H), 7,83 (s,
1H), 7,65 (dd, J = 8,5, 2,4 Hz, 1H), 7,36 - 7,26 (m, 1H), 7,15 (d, J = 8,8 Hz,
1H), 7,01 (dd, J = 8,8, 2,2 Hz, 1H), 6,89 - 6,82 (m, 1H), 6,78 - 6,67 (m, 3H),
5,21 (s, 2H), 5,01 (s, 2H), 3,93 (s, 3H), 3,76 (s, 3H), 3,60 — 3,52 (m, 2H), 2,85 -
2,72 (m, 3H), 1,98 - 1,90 (m, 2H), 1,80 (b, 2H), 1,62 - 1,50 (m, 2H) ppm; (M+1)
=474.

Vi du 3- 13: Tong hop 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
5-(4-metylpiperazin-1-yl)-1H-benzo[d]imidazol

B4 sung 1-metylpiperazin (0,28 g, 1,50 mmol), dong(l) iodua (0,029 g, 0,15
mmol), natri cacbonat (0,32 g, 2,60 mmol), va L-prolin (0,035 g, 0,30 mmol)
vao huyén phu cé khudy cta 5-iodo-1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol (0,25 g, 0,50 mmol) trong dimetyl
sulfoxit (5 ml). Gia nhiét hdn hop dén nhiét d6 90°C trong 16 phan Ung vi séng.
Sau 1 gio, @& hdn hop phan tmg ngudi xubng nhiét do trong phong va loc qua

Xelit. C6 dich loc, va tinh ché phan can qua prep-HPLC dé tao ra 0,045 g (19%)
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san pham dudi dang chét rdn mau tring: '"H NMR (500 MHz, CDCls) & 8,20 (d,
J=12,5Hz, 1H), 7,87 (s, 1H), 7,68 (dd, J= 8,5, 2,0 Hz, 1H), 7,36 (d, J = 1,0 Hz,
1H), 7. 18 (d, J = 9,0 Hz, 1H), 7,02 (dd, J = 9,0, 2,0 Hz, 1H), 6,88 (d, J = 8,5
Hz, 1H), 6,77 (d, J = 8,5 Hz, 1H), 6,73-6,72 (m, 2H), 5,25 (s, 2H), 5,04 (s, 2H),
3,95 (s, 3H), 3,78 (s, 3H), 3,24 — 3,18 (m, 4H), 2,67 — 2,62 (m, 4H), 2,39 (s, 3H)
ppm; (M+1) =474,

Vi du 3- 14: Téng hop 1-(2-Amino-1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-4-metylpiperazin-2-on

Vi du 3- 14- 1: Diéu ché 5-i0do-1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-2-amin

B6 sung dung dich xyanogen bromua (5,0 M trong axetonitril, 7,8 ml, 38,87
mmol) vao huyén phi c¢6 khudy cia 4-iodo-N'-(3-metoxy-4-((6-metoxypyridin-
3-yl)metoxy)benzyl)benzen-1,2-diamin (3,82 g, 7,77 mmol) trong diclometan
(40 ml) va metanol (20 ml). P& hdn hop phan tmg méau nau thu dugc ¢6 khudy &
nhiét d§ trong phong. Sau 18 gio, xir Iy hén hop niy bang dung dich natri
hydroxit 1N (50 ml) va dé c6 khudy. Sau 30 phit, cac pha dugc tach ra, va chiét
pha nuéc bang cloroform. Lam khé cac pha hitu co két hop trén magie sulfat,
loc, va ¢6 dé tao ra 5,26 g chat ban rén mau nau. Tinh ché bing séc ky (Combi-
Flash, 80 g cot SiO,, dich rira gidi metanol/diclometan 5-10%) tao ra 2,78 g
(69%) 5-10do-1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-

benzo[d]imidazol-2-amin dudi dang chat ran mau nau.

Vi du 3- 14- 2: Piéu ché 1-(2-Amino-1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-4-metylpiperazin-2-on

B6 sung 4-metylpiperazin-2-on (0,11 g, 0,96 mmol), Cul (0,036 mg, 0,19
mmol), trans-N,N'-dimetylxyclohexan-1,2-diamin (0,044 g, 0,38 mmol), va
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tribazo kali phosphat (0,32 g, 1,52 mmol) vao huyén phu ¢6 khudy cta 5-iodo-1-
(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol-2-
amin (0,25 g, 0,48 mmol) trong 1,4-dioxan (8 ml). Gia nhiét hdn hop dén nhiét
dd 145°C trong 10 phan ung vi séng. Sau 3 gio, d& hdn hop nay ngudi xudng
nhiét do trong phong va loc qua Xelit. Co dich loc, va tnh ché phan cin bang sic
ky trén silicagel (dich rira giai metanol/diclometan 2-5%) sau d6 1a bang Prep-
HPLC d8 tao ra 0,030 g (12%) san pham duéi dang chét rdn mau tring: 'H
NMR (500 MHz, CDCl;) & 8,17 (s, 1H), 7,66 (dd, J = 8,0, 2,0 Hz, 1H), 7,25 (s,
1H), 7,01 (d, J= 8,0 Hz, 1H), 6,86 (d, J= 8,0 Hz, 1H), 6,79 (d, J= 8,0 Hz, 1H),
6,76 — 6,74 (m, 2H), 6,64 (d, J= 7,5 Hz, 1H), 4,99 (s, 2H), 4,89 (br s, 2H), 4,81
(s, 2H), 3,94 (s, 3H), 3,79 (s, 3H), 3,72 (t, J = 5,0 Hz, 2H), 3,30 (s, 2H), 2,82 ({,
J=5,0 Hz, 2H), 2,44 (s, 3H) ppm; (M+1) = 503.

Vi du 3- 15: Téng hop 3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

Vi du 3- 15- 1: Diéu ché 5-bromo-N-(3-metoxy-4-(4-metoxybenzyloxy)benzyl)-

3-nitropyridin-2-amin

B6 sung N,N-diisopropyletylamin (1,13 g, 8,71 mmol) vao dung dich c6 khudy
cua 3-metoxy-4-(4-metoxybenzyloxy)phenyl)metanamin (2,00 g, 7,32 mmol) va
5-bromo-2-clo-3-nitropyridin (1,66 g, 6,97 mmol) trong axetonitril (50 ml). Gia
nhiét hon hop thu duoc dén hdi luu va dé c6 khudy. Sau 64 gid, & hdn hop phan
tng ngudi xudng nhiét do trong phong va pha lodng bang nuéc. Chiét hdn hop
nay hai 1an bang diclometan. Lam kho céc pha hitu co két hop trén magie sulfat,
loc, va cb dé tao ra 334 g (> 100%) 5-bromo-N-(3-metoxy-4-(4-
metoxybenzyloxy)benzyl)-3-nitropyridin-2-amin dudi dang chét rin mau vang-

nau.
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Vi du  3- 15- 2 Pidu  ché  5-bromo-N2-(3-metoxy-4-(4-
metoxybenzyloxy)benzyl)pyridin-2,3-diamin

B6 sung natri hydrosulfit (6,09 g, 34,99 mmol) vao dung dich c6 khudy cta 5-
bromo-N-(3-metoxy-4-(4-metoxybenzyloxy)benzyl)-3-nitropyridin-2-amin

trong tetrahydrofuran (40 ml), etanol (40 ml), va nuéc (40 ml). Gia nhiét hon
hop thu duge dén hdi luu va dé ¢6 khudy. Sau 4 gio, & hdn hop phan tng ngudi
xubng nhiét do trong phong va pha lodng bing nudc. Chiét hdn hop mau vang
nay ba lan bang diclometan. Rira cac pha hitu co két hop bing nudc mudi, 1am
khé (magie sulfat), loc, va c¢6 dé tao ra 3,10 g chét rdn mau vang-nau. Tinh ché
bang séc ky (Combi-Flash 40 g cot vang SiO,, metanol/diclometan 1-2,5%) tao
ra 1,28 g (51%) 5-bromo-N?-(3-metoxy-4-(4-metoxybenzyloxy)benzyl)pyridin-

2,3-diamin dudi dang chat ran mau vang .

Vi du 3- 15- 3: Piéu ché 6-bromo-3-(3-metoxy-4-(4-metoxybenzyloxy)benzyl)-
3 H-imidazo[4,5-b]pyridin-2-amin

Bé sung xyanogen bromua (5,0 M trong axetonitril, 573 pl, 2,87 mmol) vao
dung dich co khudy cua 5-bromo-N?2-(3-metoxy-4-(4-
metoxybenzyloxy)benzyl)pyridin-2,3-diamin (0,850 g, 1,91 mmol) trong
diclometan (30 ml) va metanol (30 ml). Pé dung dich thu dwoc ¢6 khudy & nhiét
do trong phong. Sau 24 gid, bo sung phan phin udc thir hai ctia dung dich
xyanogen bromua (600 ul) va tiép tuc khudy. Sau 48 gio, bd sung phan phén
ude thir ba cia dung dich xyanogen bromua (600 pl) va tiép tuc khudy. Sau tong
cdng 72 gid, cd hon hop phan tmg, va hoa tan phan cin trong diclometan. Rira
dung dich nay bing dung dich natri hydroxit 1N, lam khd trén magie sulfat, loc,
va ¢b dé tao ra 1,17 g chét rin mau nau. Tinh ché bang sic ky (Combi;Flash, 40

g cOt vang SiO,, amoni 2M trong metanol/diclometan 1-10%) tao ra 0,28 g
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(32%)  6-bromo-3-(3-metoxy-4-(4-metoxybenzyloxy)benzyl)-3H-imidazo[4,5-

b]pyridin-2-amin dudi dang chét rin mau nau.

Vi du 3- 15- 4: Pidu ché 3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

B6 sung l-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol
(0,14 g, 0,66 mmol), kali phosphat tribazo (0,39 g, 1,84 mmol),
trixyclohexylphosphin (0,015 g, 0,052 mmol), paladi(II) axetat (0,00S g, 0,026
mmol) vao dung dich ¢o khudy cta  6-bromo-3-(3-metoxy-4-(4-
metoxybenzyloxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin (0,25 g, 0,53
mmol) trong 1,4-dioxan (10 ml) va nuéc (4 ml). Gia nhiét hdn hgp phan tng 1én
nhiét do 125 °C trong 16 phan ng vi séng. Sau 15 phut, dé hén hop phan tng
ngudi xudng nhiét do trong phong va pha loing bang nude. Chiét hdn hop nay
hai 14n bang etyl axetat. Rira cdc pha hitu co két hop bang nude mubi, lam kho
trén magie sulfat, loc, va co dé tao ra 0,36 g chét rin mau niu hoi luc. Tinh ché
bang sic ky (Combi-Flash, 12 g cdt vang SiO,, amoni 2M trong
metanol/diclometan 1-10%) tao ra 0,10 g (41%) san phdm dudi dang chét ran
mau xanh 14 cdy nhat: 'H NMR (400 MHz, DMSO-d6) & 8,12 — 8,08 (m, 2H),
7,83 (d, J= 0,6 Hz, 1H), 7,58 (d, J=1,9 Hz, 1H), 7,32 (d, J= 8,7 Hz, 2H), 7,08
(d, J= 1,9 Hz, 1H), 6,96 — 6,85 (m, 5H), 6,72 (dd, J= 8,3, 1,9 Hz, 1H), 5,18 (s,
2H), 4,92 (s, 2H), 3,85 (s, 3H), 3,74 (s, 3H), 3,70 (s, 3H) ppm, (M+1) =471.

Vi du 3- 16: Tong hop (5-(2-Amino-3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b] pyridin-6-yl)pyridin-2-
yl)dimetylphosphin oxit

Vi du 3- 16- 1: Biéu ché 5-iodo-N-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-

3-nitropyridin-2-amin
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B6 sung kali cacbonat (2,29 g, 16,57 mmol) vao dung dich c6 khudy cta 3-
metoxy-4-(4-metoxybenzyloxy)phenyl)metanamin (3,80 g, 13,92 mmol) va 2-
clo-5-iodo-3-nitropyridin (3,77 g, 13,25 mmol) trong axetonitril (50 ml). Gia
nhiét hdn hop mau vang tuoi thu duge dén hoi luu va dé c6 khudy. Sau 16 gio,
dé hdn hop phan tmg mau niu ngudi xudng nhiét d6 trong phong va pha lodng
bang nude. Chiét hon hop bang cloroform (x 3). Lam kho céac pha hitu co két
hop trén magie sulfat, loc, va co dé tao ra 6,88 g (> 100%) 5-iodo-N-(3-metoxy-
4-((4-metoxybenzyl)oxy)benzyl)-3-nitropyridin-2-amin duéi dang chét rin mau

vang-nau.

Vi du 3- 16~ 2: Pidu ché  5-iodo-N>-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)pyridin-2,3-diamin

B6 sung amoni clorua (5,68 g, 106,0 mmol) va sat(II) sulfat heptahydrat (11,05
g, 39,76 mmol) vao huyén phu c¢6 khudy ctia S-iodo-N-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3-nitropyridin-2-amin (6,72 g, 13,25 mmol) trong
tetrahydrofuran (75 ml), metanol (25 ml), va nude (25 ml). Xu ly hdn hop mau
vang nay bang kém (2,60 g, 39,76 mmol), va gia nhiét hdn hop t61 mau thu dugc
dén hdi luu. Sau 3 gio, dé hdn hop phan g ngudi xubng nhiét do trong phong
va loc qua Xelit vo1 su hd tro ctia metanol. C6 dich loc, va hoa tan phﬁn can
trong cloroform. Rira dung dich nay bang nuéde, loc qua Xelit, lam kho trén
magie sulfat, loc, va co dé tao ra 6,67 g (> 100%) 5-iodo-N*-(3-metoxy-4-((4-

metoxybenzyl)oxy)benzyl)pyridin-2,3-diamin dudi dang chét rdn mau nau.

Vi du 3- 16- 3: Diéu ché 6-iodo-3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-
3 H-imidazo[4,5-b]pyridin-2-amin

Bb sung dung dich xyanogen bromua (5,0M trong axetonitril, 13,3 ml, 66,27
mmol) vao huyén phi cé khudy ctia 5-iodo-N?-(3-metoxy-4-((4-
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metoxybenzyl)oxy)benzyl)pyridin-2,3-diamin (6,33 g, 13,25 mmol) trong
diclometan (100 ml) va metanol (50 ml). Pé hdn hop phan tng mau nau dam thu
duge c6 khudy & nhiét do trong phong. Sau 68 gid, hdn hop phan tmg bay gid c¢6
mau den dugc xtr Iy bang dung dich natri hydroxit 1N (75 ml) va khudy & nhiét
d6 trong phong. Sau 30 phut, pha lodng hén hop nay béng nudc, va cac pha
duoc tach ra. Lam kho pha hitu co trén magie sulfat, loc, va co dé tao ra 6,43 g
dAu mau nau. Tinh ché bing sic ky (Combi-Flash, 120 g ¢t SiO2, dich rira giai
amoni 2M trong metanol/diclometan 1-5%) tao ra 2,40 g dau mau den. Tinh ché
bing séc ky 1an tht hai (Combi-Flash, 80 g cot SiO2, dich rira gidi amoni 2M
trong metanol/diclometan 1-5%) tao ra 0,98 g (14%) 6-i0do-3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin dudi dang chét

ran mau xam.

Vi du 3- 16- 4: Diéu ché 6-(6-clopyridin-3-yl)-3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin ’

B sung axit (6-clopyridin-3-yl)boronic (0,12 g, 0,76 mmol), kali phosphat
tribazo (0,49 g, 2,33 mmol), trixyclohexylphosphin (0,037 g, 0,13 mmol), va
paladi(Il) axetat (0,015 g, 0,066 mmol) vao huyén pht ¢6 khudy cta 6-iodo-3-
(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin
(0,34 g, 0,66 mol) trong 1,4-dioxan (10 ml) va nuéc (4 ml). Gia nhiét hon hop
phan Umg 1én nhiét do 125°C trong 16 phan Umg vi séng. Sau 30 phut, pha lodng
hén hop phan tng bang nudc. Chiét hdn hop bang cloroform (x 3). Lam kh cac
pha hitu co két hop trén magie sulfat, loc, va cd dé taora 0,44 g chét rén mau
nau. Tinh ché bang sic ky (Combi-Flash, 24 g cot vang SiO,, dich rira giai
metanol/diclometan 5-10%) tao ra 0,20 g (60%) 6-(6-clopyridin-3-yl)-3-(3-
metoxy-4-((4-metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin

dudi dang chat ran mau niu vang.
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Vi du  3- 16- 5 Didu ché  (5-(2-Amino-3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)pyridin-2-
yl)dimetylphosphin oxit

B6 sung dimetylphosphin  oxit (0,053 g, 0,69 mmol), 4,5-
bis(diphenylphosphino)-9,9-dimetylxanten (0,079 g, 0,14 mmol), paladi(I)
axetat (0,015 g, 0,069 mmol), va xesi cacbonat (0,22 g, 0,69 mmol) vao huyén
phu co khudy cua 6-(6-clopyridin-3-yl)-3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin (0,17 g, 0,34
mmol) trong 1,4-dioxan (12 ml). Gia nhiét hon hgp phan tmg 1én nhiét do 150°C
trong 10 phan tmg vi séng. Sau 1 gio, & hdn hop phan ting ngudi xubng nhiét do
trong phong. Pha lodng hon hop nay bang nuéc va chiét bang cloroform (x 2).
Lam kho cac pha hitu co két hop trén magie sulfat, loc, va cd dé taora 0,27 g
chét rin mau vang. Tinh ché bang sic ky (Combi-Flash, 12 g c6t Si02, dich rira
giai amoni 2M trong metanol/diclometan 5-10%) tao ra 0,078 g (42%) san phim
duéi dang chét rin mau nau vang: 'H NMR (400 MHz, DMSO-d6) § 9,10 (d, J
= 1,8 Hz, 1H), 8,32 — 8,21 (m, 2H), 7,99 (dd, J= 7,9, 5,1 Hz, 1H), 7,82 (d, J =
1,8 Hz, 1H), 7,32 (d, J = 8,6 Hz, 2H), 7,11 (d, J= 1,7 Hz, 1H), 7,05 (s, 2H), 6,98
— 6,87 (m, 3H), 6,72 (dd, J= 8,2, 1,7 Hz, 1H), 5,24 (s, 2H), 4,93 (s, 2H), 3,74 (s,
3H), 3,72 (s, 3H), 1,69 (d, J= 13,5 Hz, 6H) ppm; (M+1) = 544.

Vi du 3- 17: Téng hop 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-(4-metylpiperazin-1-yl)-3 H-imidazo[4,5-b]pyridin

Vi du 3- 17- 1: Diéu ché 5-iodo-N-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3-nitropyridin-2-amin

B6 sung 2-clo-5-iodo-3-nitropyridin (9,90 g, 34,81 mmol) va N,N-
diisopropyletylamin (6,44 g, 49,81 mmol) vao dung dich c¢o khudy cta (3-
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metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)metanamin (9,11 g, 33,21
mmol) trong axetonitril (150 ml). Gia nhiét dung dich mau vang dén hdi luu va
khuéy. Sau 3 gid, lam lanh hon hop mau nau doé Xuéng nhiét dd 0°C dan dén su
tao thanh chit két tua. Tach chat két tha bang cach loc va rira bang axetonitril
(50 ml) va nuée (200 ml). Hoa tan chét rén 4m trong diclometan, va luong nho
cua nudce dugce tach ra va dugc loai bo. Lam kho pha hitu co trén magie sulfat,
loc, va b dé tao ra 14,67 g (85%) 5-iodo-N-(3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)benzyl)-3-nitropyridin-2-amin dudi dang chét rén mau vang-nau.

Vi du 3- 17- 2: Didu ché 5-iodo-N>-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)pyridin-2,3-diamin

B& sung bot sit (10,98 g, 196,6 mmol) vao huyén phu c6 khudy cta 5-iodo-N-
(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3-nitropyridin-2-amin

(14,67 g, 28,09 mmol) trong axit axetic (130 ml). Lam 4m hdn hop mau vang
tuwoi 1én nhiét do ~85°C. Sau 15 phut gia nhiét, hdn hop phan tng tré thanh
huyén pht mau niu x4m va duoc dé ngudi xudng nhiét do trong phong. Pha
lodng hdn hop bang etyl axetat (400 ml), va loc hon hop dic qua Xelit véi s hd
trg cda etyl axetat thém vao (100 ml). Rira dich loc bing nudc (2 x 150 ml) va
dung dich amoni hydroxit SN (4 x 125 ml). Lam kho pha hitu co trén magie
sulfat, loc, va c6 dé tao ra 11,67 g (84%) S5-iodo-N?-(3-metoxy-4-((6-
metoxypyridin—3—yl)metoxy)benzyl)pyridin-2,3—diamin duéi dang chét rin mau

nau vang.

Vi du 3- 17- 3: Piéu ché 6-iodo-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin

B6 sung trietyl orthoformat (8,90 g, 60,05 mmol) va axit p-toluensulfonic
monohydrat (0,23 g, 1,19 mmol) vao huyén phu cé khudy cta 5-iodo-N?-(3-
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metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)pyridin-2,3-diamin (11,67 g,
23,70 mmol) trong etanol (175 ml). Khi lam 4m hdn hop dén hdi luu, chét rin
hoa tan tao ra dung dich mau nau. Sau 30 phut,]am lanh hdn hop phan tng
xubng nhiét d6 0°C, dan dén su tao thanh chat két tha. Tach chét rén ra bang
cach loc, rra béng luong nhé cta etanol lanh, va lam kho dé tao ra 10,34 g
(87%) 6-i0do-3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-

imidazo[4,5-b]pyridin dudi dang chat rén mau tring nhd.

Vi du 3- 17- 4: Pidu ché 3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-6-(4-metylpiperazin-1-yl)-3 H-imidazo[4,5-b]pyridin

B4 sung 1-metylpiperazin (0,44 g, 4,40 mmol), dong(I) iodua (0,16 g, 0,84
mmol), L-prolin (0,19 g, 1,67 mmol), va kali cacbonat (0,96 g, 6,97 mmol) vao
huyén phd c6 khudy coa  6-iodo-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3H-imidazo[4,5-b]pyridin (1,40 g, 2,79 mmol) trong
dimetylsulfoxit (15 ml). Khir khi hdn hop trong chan khéng/lam day tré lai bang
N2 (x 3), va sau d6 né dugc gia nhiét 1én nhiét do 120°C. Khi hon hop 4m 1én,
né tr& thanh mau xanh nude bién ddm/mau den. Sau 19 giod, dé hdn hop mau nau
nay ngudi xudng nhiét do trong phong va pha lodng bang dung dich amoni
hydroxit 5N (100 ml). Chiét hdn hop bang diclometan (3 x 50 ml). Lam khé cac
pha hitu co két hop trén magie sulfat, loc, va co dé tao ra 1,78 g dau mau nau.
Tinh ché bang sic ky (Combi-Flash, 40 g cot vang SiO2, dich rira giai amoni
2M‘trong metanol/diclometan 1-10%) tao ra 0,60 g (45%) san phdm dudi dang
chét rin mau nau vang: '"H NMR (400 MHz, CDCl;) & 8,26 (d, J= 2,4 Hz, 1H),
8,18 (d, J=2,4 Hz, 1H), 7,92 (s, 1H), 7,69 — 7,61 (m, 2H), 6,91 — 6,84 (m, 2H),
6,80 (dd, J = 8,2, 2,0 Hz, 1H), 6,74 (dd, J = 8,5 Hz, 1H), 5,34 (s, 2H), 5,02 (s,
2H), 3,93 (s, 3H), 3,80 (s, 3H), 3,25 — 3,18 (m, 4H), 2,68 — 2,61 (m, 4H), 2,38
(s, 3H) ppm; (M+1) =475.
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Vi du 3- 18: Tdng hop céc hop chit khéc tir 6-iodo-3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin

Cac hop chit 6-iodo-3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
3H-imidazo[4,5-b]pyridin sau day sir dung quy trinh dugc md ta trong Vi du 3-
17- 4 bang cach dung dbi tac nbi amin thich hop:

Vi du 3- 18- 1: 2-(1-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
3 H-imidazo[4,5-b]pyridin-6-yl)piperidin-4-yl)propan-2-amin

"H NMR (400 MHz, CDCl5): 8,20 (s, 1H), 8,11 (s, 1H), 7,85 (s, 1H), 7,58 — 7,56
(m, 2H), 6,81 (d, J= 8,0 Hz, 1H), 6,78 (s, 1H), 6,74 (dd, J = 8,0, 4,0 Hz, 1H),
6,67 (d, J= 8,0 Hz, 1H), 5,27 (s, 2H), 4,95 (s, 2H), 3,85 (s, 3H), 3,72 (s, 3H),
3,62 — 3,57 (m, 2H), 2,65 (t, J = 12,0 Hz, 2H), 1,83 (dd, J = 12,0, 4,0 Hz, 2H),
1,52 1,48 (m, 2H), 1,26 — 1,24 (m, 1H), 1,06 (s, 6H) ppm; (M+1) 517.

Vi du 3- 18- 2: 4-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3H-
imidazo[4,5-b]pyridin-6-yl)morpholin

'H NMR (400 MHz, CDCl;) & 8,24 (d, J=2,5 Hz, 1H), 8,18 (d, J= 2,0 Hz, 1H),
7,95 (s, 1H), 7,70 - 7,59 (m, 2H), 6,92 - 6,71 (m, 4H), 5,35 (s, 2H), 5,02 (s, 2H),
3,95 - 3,88 (m, 7H), 3,80 (s, 3H), 3,21 - 3,13 (m, 4H) ppm; (M+1) 462.

Vi du 3- 18- 3: 6-(4-Xyclopropylpiperazin-1-yl)-3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin

'H NMR (400 MHz, DMSO-ds) & 8,43 (s, 1H), 8,24 — 8,18 (m, 2H), 7,73 (dd, J
— 8,4, 2,5 Hz, 1H), 7,58 (d, J= 2,5 Hz, 1H), 7,10 (d, J = 2,0 Hz, 1H), 6,99 (d, J
— 8.4 Hz, 1H), 6,85 — 6,78 (m, 2H), 5,34 (s, 2H), 4,96 (s, 2H), 3,84 (s, 3H), 3,72
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(s, 3H), 3,13 — 3,05 (m, 4H), 2,75 — 2,67 (m, 4H), 1,70 — 1,63 (m, 1H), 0,48 —
0,41 (m, 2H), 0,37 — 0,30 (m, 2H) ppm; (M+1) 501

Vi du 3- 18- 4: 4-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)-1,4-diazabixyclo[3.2.2|nonan

'H NMR (400 MHz, CDCL) § 8,18 (d, J = 2,6, 1H), 8.14 (d, J = 2,6 Hz, 1H),
7,89 (s, 1H), 7,66 (dd, J= 8.5, 2,5 Hz, 1H), 7,49 (d, J = 2,5 Hz, 1H), 6,92 — 6,83
(m, 2H), 6,81 (d, J= 8,2, 2,0 Hz, 1H), 6,74 (d, J = 8,5 Hz, 1H), 5,32 (s, 2H),
5,02 (s, 2H), 3,93 (s, 3H), 3,80 (s, 3H), 3,54 — 3,46 (m, 2H), 3,24 — 2,99 (m,
7H), 2,21 — 2,09 (m, 2H), 1,81 — 1,69 (m, 2H) ppm; (M+1) 501.

Vi du 3- 18- 5: 3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(2,7-
diazaspiro[3.5]nonan-2-yl)-3 H-imidazo[4,5-b]pyridin

Téng hop 14 quy trinh hai budc bao gom bude nbi sau d6 1a khir bao vé carbamat

nhu duge mé ta dbi v6i Vi du 3- 11.

'H NMR (400 MHz, CDCl3) § 8,21 - 8,16 (m, 1H), 7,93 - 7,88 (m, 1H), 7,79 -
7,73 (m, 1H), 7,70 - 7,62 (m, 1H), 7,14 - 7,09 (m, 1H), 6,91 - 6,71 (m, 4H), 5,32
(s, 2H), 5,02 (s, 2H), 3,93 (s, 3H), 3,80 (s, 3H), 3,72 - 3,67 (m, 4H), 3,10 (b, 1H)
2,90 (s, 4H), 1,90 - 1,84 (m, 4H) ppm; (M+1) 501.

Vi du 3- 18- 6: 1-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)piperidin-4-amin

Tdng hop 14 quy trinh hai buéc bao gom budc ndi sau d6 14 khir bao vé carbamat

nhu dugc mé ta déi voi Vi du 3- 12.

'H NMR (400 MHz, CDCl3) § 8,26 (d, J=2,5 Hz, 1H), 8,18 (d, J=2,1 Hz, 1H),
7,93 (s, 1H), 7,70 - 7,60 (m, 2H), 6,93 - 6,71 (m, 4H), 5,34 (s, 2H), 5,01 (s, 2H),
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3,92 (s, 3H), 3,80 (s, 3H), 3,59 - 3,51 (m, 2H), 2,88 - 2,77 (m, 3H), 2,42 (b, 2H),
2,01 - 1,94 (m, 2H), 1,66 - 1,51 (m, 2H) ppm; (M+1) 475.

Vi du 3- 18- 7@ Axit (S)-1-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)pyrolidin-2-carboxylic

IH NMR (500 MHz, CDs;0D) 6 8,31 — 8,19 (m, 1H), 8,17 — 8,13 (m, 1H), 7,87
(brs, 1H), 7,64 (dd, J= 8,5, 2,5 Hz, 1H), 7,22 - 7,11 (m, 1H), 7,04 (s, 1H), 6,95
(d, J= 8,0 Hz, 1H), 6,84 (d, J = 8,0 Hz, 1H), 6,79 (d, J = 8,5 Hz, 1H), 5,38 (s,
2H), 4,98 (s, 2H), 4,22 — 4,12 (m, 1H), 3,90 (s, 3H), 3,78 (s, 3H), 3,68 — 3,58
(m, 1H), 3,42 — 3,39 (m, 1H), 2,37-2,08 (m, 4H) ppm; (M+1) 490.

Vi du 3- 19: Téng hop 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-(1-(piperidin-4-yl)-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin

Vi du 3- 19- 1: Biéu ché tert-butyl 4-(4-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3H-imidazo[4,5-b]pyridin-6-yl)-1 H-pyrazol-1-yl)piperidin-
1-carboxylat

B6 sung tert-butyl  4-(4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol-1-yl)piperidin-1-carboxylat (0,15 g, 0,40 mmol), kali cacbonat (0,22 g,
1,59 mmol), va tetrakis(triphenylphosphino)paladi(0) (0,021 g, 0,018 mmol) vao
huyén pht c6 khudy cia 6-iodo-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)—3H-imidazo[4,5-b]pyridin (0,20 g, 0,40 mmol) trong N,N-
dimetylformamit (8 ml) va nuéc (2 ml). Gia nhiét hon hgp dén nhiét d6 100°C.
Sau 1 gid, dé hén hop phan tmg ngudi xubng nhiét do trong phong va loc qua
Xelit. C8 dich loc, va tinh ché phan cin thong qua sic ky trén silicagel (dich rira
giai metanol/diclometan 5%) dé tao ra 0,15 g (60%) tert-butyl 4-(4-(3-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3/H-imidazo[4,5-b]pyridin-6-
yl)-1H-pyrazol-1-yl)piperidin-1-carboxylat dudi dang chét rén mau vang.
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Vi du 3- 19- 2: Piéu ché 3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-6-(1-(piperidin-4-yl)-1H-pyrazol-4-yl)-3 H-imidazo[4,5-
blpyridin

B6 sung axit trifloaxetic (0,5 ml) vao dung dich ¢ khudy cta tert-butyl 4-(4-(3-
(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-
b]pyridin-6-yl)-1H-pyrazol-1-yl)piperidin-1-carboxylat (0,15 g, 0,24 mmol)
trong diclometan (10 ml). Khudy hén hop thu dugc & nhiét do trong phong. Sau
1 gid, c6 hdn hop phan tmg, va pha lodng phan cin bang dung dich kali
cacbonat 1M (20 ml) va chiét bang diclometan (3 x 10 ml). Rira cac pha hiu co
két hop bang nude mudi (3 x 20 ml), lam khd trén natri sulfat, loc, va c6. Tinh
ché phan cin bang Prep-HPLC dé tao ra 0,065 g (52%) san phim dué6i dang chit
rin mau tring: 'H NMR (500 MHz, CDCl3) § 8,59 (s, 1H), 8,19 (s, 1H), 8,13 (s,
1H), 8,02 (s, 1H), 7,83 (s, 1H), 7,75 (s, 1H), 7,67 (d, J = 8,0 Hz, 1H), 6,93 (s,
1H), 6,89 (d, J= 8,0 Hz, 1H), 6,85 (d, J= 8,5 Hz, 1H), 6,75 (d, J= 8,5 Hz, 1H),
5,40 (s, 2H), 5,03 (s, 2H), 4,30 (m, 1H), 3,94 (s, 3H), 3,82 (s, 3H), 3,31 — 3,28
(m, 2H), 2,84 — 2,80 (m, 2H), 2,24 — 2,22 (m, 2H), 2,04 — 1,97 (m, 2H) ppm;
(M+1) =526.

Vi du 3- 20: Téng hop 3-(3-metoxy-4-((6-metylpyridin-3-yl)metoxy)benzyl)-6-
(1-(piperidin-4-yl)-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin

Vi du 3- 20- 1: Diéu ché tert-butyl 3-metoxy-4-((6-metylpyridin-3-

yl)metoxy)benzylcarbamat

B6 sung kali cacbonat (30,61 g, 221,5 mmol) va 5-(clometyl)-2-metylpyridin
hydroclorua (16,25 g, 91,29 mmol) vao dung dich c¢6 khudy cia tert-butyl 4-
hydroxy-3-metoxybenzylcarbamat (21,02 g, 82,99 mmol) trong axetonitril (250

ml). Gia nhiét hdn hop thu dugc dén héi luu. Sau 63 giv, dé huyén pht mau nau
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ngudi xubng nhiét do trong phong va pha loing bang nudc (1000 ml). Chiét hdn
hop bang diclometan (3 x 250 ml). Lam khé c4c pha hitu co két hop trén magie
sulfat, loc, va ¢d dé tao ra 31,59 g (>100%) tert-butyl 3-metoxy-4-((6-

metylpyridin-3-yl)metoxy)benzylcarbamat dudi dang diu mau nau.

Vf du 3- 20- 2: Piéu ché (3-metoxy-4-((6-metylpyridin-3-

yl)metoxy)phenyl)metanamin

B6 sung axit trifloaxetic (50 ml, 649,0 mmol) vao dung dich c6 khudy cua tert-
butyl 3-metoxy-4-((6-metylpyridin-3-yl)metoxy)benzylcarbamat (29,74 g, 82,97
mmol) trong diclometan (100 ml). P& dung dich mau nau thu duge c6 khudy &
nhiét do trong phong. Sau 2 gid, cd hdn hop phan ting dén kho, va hoa tan phén
cin trong nude (250 ml). Chiét dung dich axidic bang dietyl ete (2 x 125 ml; cac
pha hitu co dugce loai bo). Sau dé pha nudc duge lam thanh bazo béng amoni
hydroxit dic. Sau d6 chiét pha nudc bazo bang diclometan (3 x 100 ml). Lam
kho céc pha hitu co két hop trén magie sulfat, loc, va c6 dé tao ra 19,22 g (90%)
(3-metoxy-4-((6-metylpyridin-3-yl)metoxy)phenyl)metanamin dudi dang chét

ran mau nau.

Vi du 3- 20- 3: Pidu ché 5-iodo-N-(3-metoxy-4-((6-metylpyridin-3-
yl)metoxy)benzyl)-3-nitropyridin-2-amin

B6 sung 2-clo-5-iodo-3-nitropyridin (8,44 g, 29,67 mmol) va N,N-
diisopropyletylamin (5,48 g, 42,39 mmol) vao dung dich c6 khudy cua (3-
metoxy-4-((6-metylpyridin-3-yl)metoxy)phenyl)metanamin (7,30 g, 28,26
mmol) trong axetonitril (200 ml). Gia nhiét hdn hop mau nau dén hdi luu. Sau 5
gid, dé hdn hop mau niu nay ngudi xubng nhiét do trong phong va pha lodng
bang nudc (600 ml). Tach chat két tia thu duoc bang cach loc va rira bang nudce

(200 ml). Hoa tan chét rin am trong etyl axetat (300 ml), va rira dung dich nay
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bang nudce (100 ml). Lam khé pha hitu co trén magie suflat, loc, va cd dé tao ra
13,57 g (95%) S5-iodo-N-(3-metoxy-4-((6-metylpyridin-3-yl)metoxy)benzyl)-3-

nitropyridin-2-amin dudi dang chat ran mau vang tuoi.

Vi du 3- 20- 4: Piéu ché 5-iodo-N2-(3-metoxy-4-((6-metylpyridin-3-
yl)metoxy)benzyl)pyridin-2,3-diamin

B6 sung bot sit (8,10 g, 145,0 mmol) vao huyén phi ¢6 khudy cua 5-iodo-N-(3-
metoxy-4-((6-metylpyridin-3-yl)metoxy)benzyl)-3-nitropyridin-2-amin (13,57 g,
26,80 mmol) trong axit axetic (100 ml). Lam 4m tir tir huyén pht mau vang tuoi
nay 1én nhiét d6 90°C. Sau 30 phut gia nhiét, dé hdn hop phan tng mau niu sam
ngudi xudng nhiét d6 trong phong va pha loing bang etyl axetat (400 ml). Loc
hdn hop qua Xelit v6i su hd tro cia etyl axetat thém vao (100 ml). Sau d6 rira
dich loc bang nude (2 x 150 ml) va dung dich natri hydroxit 1N (2 x 200 ml).
Lam kho pha hitu co trén magie sulfat, loc, va c6 dé tao ra 6,97 g (55%) 5-iodo-
N2-(3-metoxy-4-((6-metylpyridin-3 —yl)vmetoxy)benzyl)pyridin—2 ,3-diamin  dudi

dang chat ran mau nau.

Vi du 3- 20- 5: Diéu ché 6-iodo-3-(3-metoxy-4-((6-metylpyridin-3-
yl)metoxy)benzyl)-3H-imidazo[4,5-b]pyridin

B6 sung trietyl orthoformat (3,56 g, 24,02 mmol) va axit p-toluensulfonic
monohydrat (0,050 g, 0,26 mmol) vao huyén phu c6 khudy cta 5-iodo-N2-(3-
metoxy-4-((6-metylpyridin-3-yl)metoxy)benzyl)pyridin-2,3-diamin ~ (6,98 g,
14,65 mmol) trong etanol (100 ml). Khi hdn hop thu duoc duoc 1am 4m dén hoi
luu, chit rén hoa tan tir tir dé tao ra dung dich mau nau. Sau 90 pht, dé hdn hop
phan Gmg ngudi xudng nhiét d6 trong phong, va c6 hdn hop nay détaora 791 g
diu mau nau. Tinh ché bang sic ky (Combi-Flash, 220 g c6t vang SiO2, dich
rira giai metanol/diclometan 1-5%) tao ra 5,22 g (73%) 6-i0do-3-(3-metoxy-4-
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((6-metylpyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin dudi dang chét

ran mau nau vang.

Mot phan cua nguyén liéu ndy duoc dung dé didu ché Vi du 3- 20 bang céach sir
dung quy trinh da dugc phac hoa dé tong hop Vi du 3- 19: 'TH NMR (500 MHz,
CDCls) 6 8,58 (d, J = 1,5 Hz, 1H), 8,53 (d, J= 2,0 Hz, 1H), 8,12 (d, J=2,0 Hz,
1H), 8,00 (s, 1H), 7,83 (s, 1H), 7,74 (s, 1H), 7,66 (dd, J = 8,0, 2,0 Hz, 1H), 7,15
(d, J=8,5 Hz, 1H), 6,92 (d, /= 1,0 Hz, 1H), 6,86 — 6,83 (m, 2H), 5,39 (s, 2H),
5,08 (s, 2H), 4,31 — 4,26 (m, 1H), 3,81 (s, 3H), 3,29 — 3,26 (m, 2H), 2,82 — 2,77
(m, 2H), 2,55 (s, 3H), 2,23 — 2,22 (m, 2H), 2,01 — 1,92 (m, 2H) ppm; (M+1) =
510.

Vi du 3- 21: Téng hop 3-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-5-(piperidin-4-yl)-1,2,4-

oxadiazol

Vi du 3- 21- 1: Diéu ché 3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-carbonitril

B6 sung ddng(I) xyanua (0,53 g, 6,00 mmol) vao dung dich c6 khudy cua 6-
iodo-3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-
blpyridin (1,00 g, 1,99 mmol) trong N,N-dimetylformamit (15 ml). Gia nhiét
hdn hop dén nhiét 6 150 °C. Sau 5 gio, dé hdn hop ngudi xudng nhiét do trong
phong va c6. Tinh ché phan cin bang sic ky trén silicagel (dich rira giai
metanol/diclometan 2%) dé tao ra 0,53 g (66%) 3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-carbonitril

dudi dang chat ran mau vang.

Vi du 3- 21- 2: Pidu ché N-hydroxy-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-carboximidamit
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B sung dung dich hydroxylamin (50% khdi lwong trong nudc, 0,1 ml) vao dung
dich c¢6 khudy cta 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3H-
imidazo[4,5-b]pyridin-6-carbonitril (0,53 g, 1,32 mmol) trong etanol. Gia nhiét
hdn hop dén nhiét d6 100°C. Sau 1 gid, co6 hon hop nay dé tao ra 0,66 g (>
100%) N'-hydroxy-3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-

imidazo[4,5-b]pyridin-6-carboximidamit dudi dang chét rin mau tring.

Vi du 3- 21- 3: Diéu ché tert-butyl 4-(3-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-1,2,4-oxadiazol-5-
yl)piperidin-1-carboxylat

B6 sung axit 1-(fert-butoxycarbonyl)piperidin-4-carboxylic (0,21 g, 0,92 mmol),
1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat (0,35 g, 0,92 mmol) va N,N-diisopropyletylamin (0,19 g, 1,50
mmol) vao dung dich cé khudy coa N'-hydroxy-3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-
carboximidamit (0,38 g, 0,75 mmol) trong N,N-dimetylformamit (10 ml). Khudy
hén hop phan tmg & nhiét d6 trong phong. Sau 1 gid, pha lodng hdn hop nay
béng etyl axetat va nudc mudi. Tach pha hitu co, lam kho trén magie sulfat, loc,
va ¢d. Hoa tan phéan cin trong 1,4-dioxan (20 ml) va gia nhiét 1én nhiét d6 85°C.
Sau 16 gid, & hdn hop phan tng ngudi xubng nhiét d6 trong phong va c¢d. Tinh
ché san pham thé bing sic ky trén silicagel (dich rira gidi metanol/diclometan
2%) dé tao ra 0,14 g (25%) tert-butyl 4-(3-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-1,2,4-oxadiazol-5-

yl)piperidin-1-carboxylat dudi dang chét ran mau vang.

Vi du 3- 21- 4: Diéu ché 3-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-5-(piperidin-4-yl)-1,2,4-

oxadiazol
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B6 sung axit trifloaxetic (0,20 g, 1,79 mmol) vao dung dich c6 khudy cta tert-
butyl 4-(3-(3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin-6-yl)-1,2,4-oxadiazol-5-yl)piperidin-1-carboxylat (0,14
g,a 0,22 mmol) trong diclometan (20 ml). Pé hén hop phan tng c6 khudy &
nhiét d6 trong phong. Sau 1 gid, pha lodng hdon hop nay bing dung dich natri
cacbonat bdo hoa lanh. Cac pha dugc tach ra, va chiét pha nudc bing
diclometan. Rira cac pha hitu co két hop bang nudc mudi, lam kho trén magie
sulfat, loc, va cd. Tinh ché phan cin bing Prep-HPLC dé tao ra 0,067 g (57%)
san phim dudi dang chat ran mau tring: "H NMR (500 MHz, DMSO-ds) & 9,02
(d, J= 1,5 Hz, 1H), 8,75 (s, 1H), 8,58 (d, J= 2,0 Hz, 1H), 8,21 (d, J = 2,0 Hz,
1H), 7,75 (dd, J= 8,5, 2,0 Hz, 1H), 7,16 (d, J= 1,5 Hz, 1H), 7,03 (d, J = 8,0 Hz,
1H), 6,89 (dd, J = 8,0, 2,0 Hz, 1H), 6,83 (d, J= 8,5 Hz, 1H), 5,48 (s, 2H), 4,98
(s, 2H), 3,84 (s, 3H), 3,74 (s, 3H), 3,26 — 3,21 (m, 1H), 3,02 — 3,00 (m, 2H),
2,65 — 2,61 (m, 2H), 2,02 — 2,00 (m, 2H), 1,75 — 1,67 (m, 2H) ppm; (M+1) =
528.

Vi du 3- 22: Téng hop 3-(1-(3-metoxy-4-((6-metoxypyridin-3-
ylmetoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-5-(piperidin-4-yl)-1,2,4-

oxadiazol

3-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)- 1 H-
benzo[d]imidazol-5-yl)-5-(piperidin-4-yl)-1,2,4-oxadiazol dugc didu ché tir 5-
iodo-1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-
benzo[d]imidazol bing cach sir dung quy trinh di dugc phac hoa d6i véi Vi du
3- 21: 'TH NMR (500 MHz, DMSO-ds) 6 8,55 (s, 1H), 8,26 (s, 1H), 8,21 (d, J =
2,0 Hz, 1H), 7,89 (d, J = 8,5 Hz, 1H), 7,77 - 7,73 (m, 2H), 7,12 (d, /= 1,5 Hz,
1H), 7,03 (d, J= 8,0 Hz, 1H), 6,87 — 6,83 (m, 2H), 5,46 (s, 2H), 4,98 (s, 2H),
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3,85 (s, 3H), 3,74 (s, 3H), 3,22 - 3,17 (m, 1H), 3,02 — 3,00 (m, 2H), 2,65 — 2,61
(m, 2H), 2,01 — 1,99 (m, 2H), 1,73 — 1,68 (m, 2H) ppm; (M+1) = 527.

Vi du  3- 23: Téng hop 2-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-5-(piperidin-4-yl)-1,3,4-

oxadiazol

2-(3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-
b]pyridin-6-y1)-5-(piperidin-4-yl)-1,3,4-oxadiazol dugc didu ché tir 6-iodo-3-(3-
metoxy-4-((6-metylpyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin theo
quy trinh da dugc phac hoa dé tong hop Vi du 3- 7: '"H NMR (500 MHz,
CD;0D) 6 9,13 (d, J= 1,5 Hz, 1H), 8,67 — 8,62 (m, 2H), 8,15 (d, /= 1,5 Hz,
1H), 7,76 (dd, J = 8,5, 2,0 Hz, 1H), 7,15 (d, J = 1,5 Hz, 1H), 7,01 — 6,95 (m,
2H), 6,80 (d, J= 9,0 Hz, 1H), 5,53 (s, 2H), 5,01 (s, 2H), 3,90 (s, 3H), 3,82 (s,
3H), 3,51 — 3,46 (m, 3H), 3,21 — 3,16 (m, 2H), 2,44 — 2,41 (m, 2H), 2,18 — 2,09
(m, 2H) ppm; (M+1) = 528.

Vi du 3- 24: Téng hop 2-(1-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-1H-1,2,3-triazol-4-

yl)propan-2-amin

2-(1-(3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-

b]pyridin-6-yl)-1H-1,2,3-triazol-4-yl)propan-2-amin dugc didu ché tir 6-iodo-3-
(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin
va 2-metylbut-3-yn-2-amin theo quy trinh da duoc mo ta dé tong hop Vi du 3- 6:
"H NMR (400 MHz, DMSO-ds) 6 8,92 (d, J=2,3 Hz, 1H), 8,76 (s, 1H), 8,65 (s,
1H), 8,56 (d, J= 2,3 Hz, 1H), 8,21 (d, J = 2,5, 1H), 7,74 (dd, J = 8.5, 2,5 Hz,
1H), 7,16 (d, J=2,0 Hz, 1H), 7,02 (d, J = 8,2 Hz, 1H), 6,88 (dd, J= 8,2, 2,0 Hz,
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1H), 6,83 (d, J = 8,5 Hz, 1H), 5,48 (s, 2H), 4,98 (s, 2H), 3,84 (s, 3H), 3,74 (s,
3H), 1,98 (br s, 2H), 1,46 (s, 6H) ppm; (M+1) =501.

Vi du 3- 25: Téng hop 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-(4-(piperidin-3-yl)-1H-1,2,3-triazol-1-yl)-3 H-imidazo[4,5-b]pyridin

3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(4-(piperidin-3-yl)-
1H-1,2,3-triazol-1-yl)-3H-imidazo[4,5-b]pyridin duoc didu ché tir 6-iodo-3-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin
theo quy trinh dd dwoc mé ta dé tong hop Vi du 3- 6: 'H NMR (400 MHz,
DMSO-ds) 6 8,91 (d, J=2,3 Hz, 1H), 8,76 (s, 1H), 8,64 (s, 1H), 8,56 (d, J=2,3
Hz, 1H), 8,20 (d, J= 1,7 Hz, 1H), 7,74 (dd, J= 8,5, 2,4 Hz, 1H), 7,16 (d, J= 2,0
Hz, 1H), 7,02 (d, J= 8,3 Hz, 1H), 6,87 (dd, J= 8,3, 2,0 Hz, 1H), 6,83 (d, J= 8,5
Hz, 1H), 5,48 (s, 2H), 4,97 (s, 2H), 3,84 (s, 3H), 3,73 (s, 3H), 3,22 — 3,16 (m,
1H), 2,98 — 2,79 (m, 2H), 2,65 — 2,52 (m, 2H), 2,14 — 2,03 (m, 1H), 1,71 — 1,43
(m, 3H) ppm; (M+1) = 527.

Vi du 3- 26: Tong hop 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
5-(4-metylpiperazin-1-yl)-1H-benzo[d]imidazol-2-amin

1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-(4-metylpiperazin-1-
y1)-1H-benzo[d]imidazol-2-amin duoc diéu ché tir 5-iodo-1-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-1 H-benzo[d]imidazol-2-amin va 1-
metylpiperazin theo quy trinh da dugc mo ta dé tong hop Vi du 3- 13: '"H NMR
(500 MHz, CDCl;) 6 8,19 (d, J = 2,0 Hz, 1H), 7,67 (dd, J = 8,5, 3,0 Hz, 1H),
7,09 (d, J= 1,5 Hz, 1H), 6,99 (d, J= 8,5 Hz, 1H), 6,85 (d, /= 8,0 Hz, 1H), 6,79
— 6,75 (m, 2H), 6,72 (s, 1H), 6,67 (d, J= 8,5 Hz, 1H), 5,03 (s, 2H), 5,02 (s, 2H),
3,94 (s, 3H), 3,77 (s, 3H), 3,22 — 3,17 (m, 4H), 2,65 — 2,59 (m, 4H), 2,37 (s, 3H)
ppm; (M+1) =489,
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Vi du 3- 27: Téng hop 1-(2-flo-5-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-5-(4-metylpiperazin-1-yl)-1H-benzo[d]imidazol

Vi du 3- 27- 1. DPiéu ché 5-((4-bromo-5-flo-2-metoxyphenoxy)metyl)-2-

metoxypyridin

B6 sung 5-(clometyl)-2-metoxypyridin hydroclorua (2,50 g, 12,86 mmol) va kali
cacbonat (5,08 g, 36,75 mmol) vao dung dich c¢é khudy cta 4-bromo-5-flo-2-
metoxyphenol (2,82 g, 12,25 mmol) trong N,N-dimetylformamit (50 ml). Gia
nhiét hoén hop phan mg 1én nhiét do 100°C. Sau 2 gio, dé hén hop nay ngudi
xubng nhiét d6 trong phong va pha lodng bang nudc. Chiét hdn hop bing etyl
axetat (3 x 25 ml). Rira cac pha hitu co két hop bang nude mubi, lam khé trén
magie sulfat, loc, va ¢6. Tinh ché bang sac ky (dich rira giai etyl axetat/hexan 0-
33%) tao ra 2,76 g (66%) 5-((4-bromo-5-flo-2-metoxyphenoxy)metyl)-2-

metoxypyridin du6i dang dau.

Vi du 3- 27- 2: Diéu ché 2-flo-5-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)benzonitril

B6 sung dong(I) xyanua (3,59 g, 40,07 mmol) vao dung dich cé khudy cua 5-
((4-bromo-5-flo-2-metoxyphenoxy)metyl)-2-metoxypyridin (4,57 g, 13,36
mmol) trong N,N-dimetylformamit (50 ml). Gia nhiét hdn hop dén nhiét do
150°C. Sau 16 gid, dé hdn hop nay ngudi xudng nhiét dé trong phong va pha
lodng bang diclometan. Loc hdon hop qua Xelit. Rita dich loc bing nude va nudce
muéi, lam kho trén magie sulfat, loc, va c6. Tinh ché bé“tng sic ky (Combi-Flash,
80 g cot SiO2, dich rtra giai metanol/diclometan 1-5%) tao ra 3,25 g (84%) 2-
flo-5-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzonitril dudi dang chét rin

mau trang nho.
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Vi du 3- 27- 3: Didu ché (2-flo-5-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)phenyl)metanamin

B6 sung (trong ba phan) lithi nhém hydrua (0,86 g, 22,55 mmol) vao dung dich
c6 khudy & nhiét do6 0°C cua 2-flo-5-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzonitril (3,25 g, 11,27 mmol) trong tetrahydrofuran (50 ml). Thay
thoat khi nhe vao mdi 1an bd sung, va mau ciia hdn hop phan tng trd thanh mau
luc vang. Sau 1,5 gio, dap t4t hon hop béng cach bd sung tur tu nudce (1,0 ml),
dung dich natri hydroxit 15% (1,0 ml), va nuéc (3,0 ml). P& huyén phi mau
tréng nho thu duoc ¢6 khudy & nhiét d6 0°C. Sau 15 phut, loc hdn hop qua Xelit
v6i sy hd trg cla etyl axetat. Co dich loc dé tao ra 1,91 g (58%) (2-flo-5-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)metanamin dudi dang dau
thd.

Vi du 3- 27- 4 Diéu ché N-(2-flo-5-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)benzyl)-4-iodo-2-nitroanilin

B6 sung 1-flo-4-iodo-2-nitrobenzen (0,89 g, 3,35 mmol) va N,N-
diisopropyletylamin vao dung dich c6 khudy cua (2-flo-5-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)phenyl)metanamin (0,89 g, 3,04 mmol) trong
axetonitril (15 ml). Gia nhiét dung dich mau vang thu duoc dén hoi luu. Sau 16
gi®, dé hon hop ndy ngudi xudng nhiét d6 trong phong va pha lodng bang nudc.
Chiét hdn hop bang etyl axetat (3 x 25 ml). Rira cic pha hitu co két hop bing
nude mudi, 1am khé trén magie sulfat, loc, va ¢6. Tinh ché biang séc ky (Combi-
Flash, 40 g cot SiO2, dich rura giai etyl axetat/hexan 0-33%) tao ra 0,38 g (23%)
N-(2-flo-5-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-4-iodo-2-

nitroanilin dudi dang chat ran.
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Vi du 3- 27- 5: DPidu ché N'-(2-flo-5-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-4-iodobenzen-1,2-diamin

B& sung amoni clorua (0,30 g, 5,64 mmol) va sit (IT) sulfat heptahydrat (0,69 g,
2,47 mmol) vao dung dich c6 khudy cia N-(2-flo-5-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-4-iodo-2-nitroanilin (0,38 g, 0,70 mmol)
trong tetrahydrofuran (10 ml), metanol (5 ml), va nuéc (1 ml). X ly huyén phu
mau da cam nhat bang k&m (0,16 g, 2,47 mmol). Lam 4m tir tir hdn hop nay dén
hdi luu. Sau 3,5 gid, mau cta hdn hop phan tng dbi tir mau da cam sang mau
luc vang. O thoi diém nay dé hdn hop phan ‘mg ngudi xudng nhiét do trong
phong. Loc hon hop qua Xelit, va rira banh loc bang cloroform (250 ml). Rira
dirchr loc bang dung dich amoni hydroxit SN (75 ml). Lam khé pha hitu co trén
magie sulfat, loc, va ¢6 dé tao ra 0,36 g (100 %) N'-(2-flo-5-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-4-iodobenzen-1,2-diamin dudi dang chét

ran mau nau vang.

Vi du 3- 27- 6: Pidu ché 1-(2-flo-5-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-5-iodo- 1 H-benzo[d]imidazol

B6 sung trietyl orthformat (0.31 g, 2,11 mmol) va axit p-toluensulfonic (0,007 g,
0,035 mmol) vao dung dich c¢6 khudy cta N'-(2-flo-5-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-4-iodobenzen-1,2-diamin (0,36 g, 0,70
mmol) trong etanol (10 ml). Gia nhiét hdn hop phan ung dén héi luu. Sau 30
phut, & dung dich mau nau ngudi xubng nhiét d6 trong phong va ¢d. Phan cin
dugc phéan chia gilta nudc va diclometan. Cac pha duoc tach ra, va chiét pha
nuéc bang diclometan. Rira cac pha hitu co két hop bang nuéc va nudc mudi,
lam kho trén magie sulfat, loc, va c6. Tinh ché bang séc ky (Combi-Flash, 12 g
cdt Si0,, dich rira giai metanol/diclometan 1-5%) tao ra 0,25 g (68%) 1-(2-flo-5-
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metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-iodo- 1 H-benzo[d]imidazol

dudi dang chat ran mau niu vang.

Vi du 3- 27- 7: Pidu ché 1-(2-flo-5-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-5-(4-metylpiperazin-1-yl)-1H-benzo[d]imidazol

B6 sung 1-metylpiperazin (0,039 g, 0,39 mmol), ddng(I) iodua (0,009 g, 0,046
mmol), kali cacbonat (0,19 g, 1,35 mmol), va L-prolin (0,010 g, 0,092 mmol)
vao huyén phu c6 khudy cua 1-(2-flo-5-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-5-iodo-1H-benzo[d]imidazol (0,20 g, 0,39 mmol) trong
dimetyl sulfoxit (4 ml). Gia nhiét hon hogp phan ng mau vang nhat 1én nhiét d6
120°C. Sau 16 gid, dé hdn hop phan tmg ngudi xudng nhiét d6 trong phong va
pha lodng biang dung dich amoni hydroxit 3 N (20 ml). Chiét hdn hop bang
diclometan. Rtra pha hitu co bang nuéc (2 x 15 ml), nuée mudi, 1am kho trén
magie sulfat, loc, va cd. Tinh ché béng sic ky (CombiFlash, 40 g cot SiO,, dich
rira giai metanol/diclometan 1-5%) tao ra 0,062 g nguyén liéu pha tap. Tinh ché
lai tiép theo qua prep-HPLC tao ra 0,030 g (16%) san pham dudi dang chét rin:
"H NMR (400 MHz, CDCl5) & 8,19 (d, J=2,0 Hz, 1H), 7,88 (s, 1H), 7,65 (dd, J
=8,5,2,5 Hz, 1H) 7,33 (d, J=2,1 Hz, 1H), 7,29 - 7,22 (m, 2H), 7,07 - 6,99 (m,
1H), 6,78 - 6,69 (m, 2H), 6,56 (d, J = 7,1 Hz, 1H), 5,30 (s, 2H), 5,00 (s, 2H),
3,94 (s, 3H), 3,69 (s, 3H), 3,25 - 3,18 (m, 4H), 2,71 - 2,59 (m, 4H), 2,39 (s, 3H)
ppm; (M+1) = 492.

Vi du 3- 28: Tdng hop 3-(3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-
(4-metylpiperazin-1-yl)-3 H-imidazo[4,5-b]pyridin

Vi du 3- 28- 1: Diéu ché 3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzaldehyt

B6 sung 5-(clometyl)-2-metoxypyridin hydroclorua (3,37 g, 17,38 mmol) va kali
cacbonat (9,15 g, 66,20 mmol) vao dung dich c¢6 khudy cia 3-etoxy-4-
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hydroxybenZaldehyt (2,75 g, 16,55 mmol) trong axetonitril (75 ml). Gia nhiét
hdn hop dén hoi lvu. Sau 3 gio, dé hdn hop mau vang ndy ngudi xudng nhiét do
trong phong va pha lodng bang nudc (400.ml), din dén sy tao thanh chit két tua.
Téch chét rin ra bang cach loc va rira bang nude (50 ml). Chiét dich loc bang
cloroform (2 x 100 ml). Két hop cac pha hitu co v6i chét rin da duoc tach ra tir
trude. Lam kho dung dich thu dugce trén magie sulfat, loc, va co dé tao ra 3,40 g
(72%) 3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzaldehyt dudi dang chét

rdn mau vang.

Vi du 3- 28- 2: Didu ché 3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzaldehyt

oxime

B6 sung hydroxylamin hydroclorua (1,23 g, 17,75 mmol) vao dung dich c6
khudy cta 3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzaldehyt (3,40 g, 11,83
mmol) trong metanol (50 ml), pyridin (1,5 ml), va nuéc (5 ml). Gia nhiét hdn
hop phan tmg dén hoi luu. Sau 2 gio, dé dung dich khéng mau nay ngudi xudng
nhiét do trong phong va c6. Tao huyén pht phan cin trong nude (50 ml) va loc.
Rira chét rdn bang nudc va sau d6 hoa tan trong etyl axetat (150 ml). Lam kho
dung dich nay trén magie sulfat, loc, va c6 dé tao ra 3,05 g (85%) 3-etoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzaldehyt oxime duédi dang chét rin mau tréng

nho.

Vi du  3- 28 3: DPidu ché (3-etoxy-4-((6-metoxypyridin-3-

yl)metoxy)phenyl)metanamin

B6 sung k&m (3,30 g, 50,44 mmol) vao dung dich c6 khudy ctia 3-etoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzaldehyt oxime (3,05 g, 10,09 mmol) trong axit
axetic (25 ml). Gia nhiét hdn hop thu dugc dén nhiét d6 65°C. Sau 2 gio, dé

huyén phtt mau x4m nay ngudi xudng nhiét d¢ trong phong va pha lodng bang
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etyl axetat (150 ml). Loc hdon hop nay qua Xelit véi su hd tro clia etyl axetat
thém vao (50 ml). Pha loang dich loc bang nudc (50 ml) va tao ra bazo bing
viéc bd sung dung dich amoni hydroxit dc (~ 30 ml). Cac pha dugc tach ra, va
chiét pha nuéc bang etyl axetat (50 ml). Lam kho céc pha hitu co két hop trén
magie sulfat, loc, va co dé tao ra 2,75 g (95%) (3-etoxy-4-((6-metoxypyridin-3-

yl)metoxy)phenyl)metanamin dudi dang dau mau vang.

Vi duy 3- 28- 4: DBidu ché N-(3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-

5-iodo-3-nitropyridin-2-amin

B6 sung 2-clo-5-iodo-3-nitropyridin (2,85 g, 10,01 mmol) va N,N-
diisopropyletylamin (1,85 g, 14,31 mmol) vao dung dich c6 khudy cta (3-etoxy-
4-((6-metoxypyridin-3-yl)metoxy)phenyl)metanamin (2,75 g, 9,54 mmol) trong
axetonitril (50 ml). Gia nhiét hon hop mau vang thu dugc dén hoi luu. Sau 3 gio,
dé dung dich mau nau do nay nguoi xudng nhiét do trong phong, dan dén su tao
thanh chit két tha. Tach chit rén ra bang cach loc va rira bang nudce (200 ml).
Hoa tan chét rdn 4m trong diclometan (100 ml), va luong nhé ctia nuéc duge
tach ra va duoc loai bo. Lam khé dung dich trén magie sulfat, loc, va co dé tao
ra 4,34 g (85%) N-(3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-iodo-3-

nitropyridin-2-amin duéi dang chat ran mau da cam.

Vi du 3- 28- 5: Diu ché N*-(3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
5-iodopyridin-2,3-diamin

B6 sung bot sit (2,26 g, 40,46 mmol) vao huyén phu c6 khudy ctia N-(3-etoxy-
4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-iodo-3-nitropyridin-2-amin (4,34 g,
8,09 mmol) trong axit axetic (25 ml). Gia nhiét hon hop phan tng 1én nhiét do
90°C. Sau 15 phut, hdn hop phén tng tré thanh huyén pht mau ndu xam. Pé

hdn hop nay ngudi xudng nhiét d6 trong phong va pha lodng bing etyl axetat
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(200 ml). Loc hdn hop qua Xelit v6i su hd tro clia etyl axetat thém vao (50 ml).
Rira dich loc bang nudc (2 x 50 ml) va sau d6 bang dung dich natri hydroxit 1N
(3 x 50 ml). Lam kho pha hitu co trén magie sulfat, loc, va cd détaora3,99 g
(97%) N?-(3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-iodopyridin-2,3-

diamin dudi dang chat ran mau niu vang.

Vi du 3- 28- 6: Diéu ché 3-(3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-i0do-3 H-imidazo[4,5-b]pyridin

B sung trietyl orthoformat (2,67 g, 18,02 mmol) va axit p-toluensulfonic
monohydrat (0,075 g, 0,39 mmol) vao huyén phu ¢6 khudy ciia N>-(3-etoxy-4-
((6-metoxypyridin-3-yl)metoxy)benzyl)-5-iodopyridin-2,3-diamin (3,99 g, 7,88
mmol) trong etanol (50 ml). Khi gia nhiét hon hop dén hoi luu, thu duge dung
dich mau nau. Sau 30 phut, d& hdn hop nay nguodi xubng nhiét d6 trong phong,
dan dén su tao thanh chét két tha. Tach chét rén ra béng cach loc, rira béng
etanol, va 1am khé dé tao ra 2,50 g (61%) 3-(3-etoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-6-iodo-3 H-imidazo[4,5-b]pyridin dudi dang chit rdn mau

nau vang.

Vi du 3- 28- 7: Diéu ché 3-(3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-(4-metylpiperazin-1-yl)-3 H-imidazo[4,5-b]pyridin

B6 sung 1-metylpiperazin (0,086 g, 0,85 mmol), dong(l) iodua (0,033 g, 0,18
mmol), L-prolin (0,041 g, 0,35 mmol), va kali cacbonat (0,24 g, 1,77 mmol) vao
huyén phu cé khudy cua 3-(3-etoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-iodo-3 H-imidazo[4,5-b]pyridin (0,37 g, 0,71 mmol) trong dimetylsulfoxit.
Khir khi hdn hop trong chan khong/lam day tro lai bang N (x 3) va sau d6 gia
nhiét [én nhiét do 120°C. Sau 16 gio, dé hdn hop mau nau sAm niy nguodi xubng

nhiét do trong phong va pha lodng bang dung dich amoni hydroxit SN (50 ml).
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Chiét hdn hop béng diclometan (3 x 50 ml). Lam khd cic pha hitu co két hop
trén magie sulfat, loc, va ¢d dé tao ra 0,36 g ddu mau nau. Tinh ché bing sic ky
(Combi-Flash, 12 g c6t vang SiO;, dich rta giai amoni 2M trong
metanol/diclometan 5-10%) tao ra 0,14 g (41%) san pham dudi dang chét rén
mau da cam: '"H NMR (400 MHz, DMSO-d;) 6 8,43 (s, 1H), 8,22 — 8,19 (m,
2H), 7,73 (dd, J= 8,5, 2,4 Hz, 1H), 7,59 (d, J = 2,4 Hz, 1H), 7,08 (d, J=2,0 Hz,
1H), 6,99 (d, J = 8,2 Hz, 1H), 6,86 — 6,76 (m, 2H), 5,33 (s, 2H), 4,97 (s, 2H),
3,97 (q, J = 6,9 Hz, 2H), 3,84 (s, 3H), 3,17 — 3,08 (m, 4H), 2,53 — 2,45 (m, 4H),
2,23 (s, 3H), 1,28 (t, J= 6,9 Hz, 3H); (M+1) = 4809.

Vi du  3- 29: Toéng hop 1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1H-benzo[d]imidazol-5-yl)-4-metylpiperazin-2-on

1-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-
benzo[d]imidazol-5-yl)-4-metylpiperazin-2-on duoc didu ché tir 5-iodo-1-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1H-benzo[d]imidazol (Budc
5, Vi du 6) va 4-metylpiperazin-2-on bang cach str dung quy trinh da dugc phac
hoa dbi véi Vi du 3- 14: '"H NMR (500 MHz, CDCl5) § 8,21 (d, J = 2,0 Hz, 1H),
7,97 (s, 1H), 7,70 — 7,68 (m, 2H), 7,34 (d, J= 8,5 Hz, 1H), 7,22 (dd, /= 8,5, 1,5
Hz, 1H), 6,90 — 6,89 (m, 1H), 6,78 — 6,74 (m, 3H), 5,29 (s, 2H), 5,05 (s, 2H),
3,95 (s, 3H), 3,81 (s, 3H), 3,79 (t, J = 5,5 Hz, 2H), 3,35 (s, 2H), 2,86 (t,J=5,5
Hz, 2H), 2,46 (s, 3H) ppm; (M+1) = 488.

Vi du 3- 30: Tong hop 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-(5-metyl-1-azabixyclo[3.2.1]oct-6-en-7-yl)-3 H-imidazo[4,5-b]pyridin

Vi du 3- 30- 1: Biéu ché tert-butyl 3-etynyl-3-metylpiperidin-1-carboxylat

Bé sung kali cacbonat (2,76 g, 20,00 mmol) vao dung dich c6 khudy cta tert-
butyl 3-formyl-3-metylpiperidin-1-carboxylat (2,10 g, 9,25 mmol) trong metanol
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(40 ml). Xir ly hdn hop bang dimetyl 1-diazo-2-oxopropylphosphonat (2,11 g,
11,00 mmol), va d& hdn hop thu duoc c6 khudy & nhiét do trong phong. Sau 2
gio, ¢b hdn hop nay, pha lodng bang nuéc, va chiét bang etyl axetat. Rira pha
hitu co bang nuGc mudi, 1am khé trén magie sulfat, loc, va ¢6. Tinh ché phan
can bang séc ky trén silicagel (dich rira giai etyl axetat/ete dau mé 6%) dé tao ra
1,50 g (73%) tert-butyl 3-etynyl-3-metylpiperidin-1-carboxylat dudi dang dau

mau vang nhot.
Vi du 3- 30- 2: Diéu ché 3-etynyl-3-metylpiperidin hydroclorua

B sung dung dich hydro clorua trong 1,4-dioxan (3,0M, 5,0 ml, 15,00 mmol)
vao dung dich c¢6 khudy cia tert-butyl 3-etynyl-3-metylpiperidin-1-carboxylat
(0,50 g, 2,24 mmol) trong diclometan (10 ml). Pé dung dich thu dugc c6 khudy
& nhiét do trong phong. Sau 2 gid, c6 hdn hop nay dé tao ra 0,34 g (95%) 3-
etynyl-3-metylpiperidin hydroclorua (340 mg, 95%) duéi dang chét rén mau

trang.

Vi du 3- 30- 3: Didu ché 3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-6-(5-metyl-1-azabixyclo[3.2.1]oct-6-en-7-yl)-3H-
imidazo[4,5-b]pyridin |

B6 sung 3-etynyl-3-metylpiperidin hydroclorua (0,13 g, 1,00 mmol),
bis(triphenylphosphin)paladi(Il) clorua (0,055 g, 0,078 mmol), ddng(l) iodua
(0,030 g, 0,16 mmol), va piperidin (0,17 g, 2,00 mmol) vao huyén phti c6 khudy
cua 6-i0do-3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-
imidazo[4,5-b]pyridin (Budc 3, Vi du 19, 0,20 g, 0,40 mmol) trong
tetrahydrofuran (3,0 ml). Gia nhiét hdn hop dén nhiét d6 60°C trong 10 phan ting
vi séng. Sau 30 phut, dé hdn hop nay ngudi xubng nhiét do trong phong va loc

qua Xelit. Co dich loc, va tinh ché phan cin béng Prep-HPLC dé tao ra 0,020 g
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(10%) san phém duéi dang chét rin mau vang: '"H NMR (500 MHz, CDCI3) &
8,77 (d, J = 2,0 Hz, 1H), 8,29 (d, J= 2,0 Hz, 1H), 8,20 (d, J=2,0 Hz, 1H), 8,01
(s, 1H), 7,68 (dd, J= 8,0, 2,0 Hz, 1H), 6,94 — 6,76 (m, 4H), 6,02 (s, 1H), 5,40 (s,
2H). 5.04 (s, 2H), 3,95 (s, 3H), 3,82 (s, 3H), 3,22 (d, J = 8,5 Hz, 1H), 2,04 -
2,86 (m, 2H), 2,80 (d, J=9,5 Hz, 1H), 1,91 — 1,85 (m, 1H), 1,60 — 1,46 (m, 3H),
1,16 (s, 3H) ppm; (M+1) = 498,

Vi du 3- 31: Téng hop 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
5-(5-metyl-1-azabixyclo[3.2.1]oct-6-en-7-yl)-/ H-benzo[d]imidazol

1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-5-(5-metyl-1-
azabixyclo[3.2.1]oct-6-en-7-yl)-1 H-benzo[d]imidazol dugc didu ché tir 5-iodo-
1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-1 H-benzo[d]imidazol va
3-etynyl-3-metylpiperidin hydroclorua bang cach st dung quy trinh da dugc
phac hoa dé tdng hop Vi du 3- 30: 'H NMR (500 MHz, CDCl;) § 8,22 — 8,21
(m, 1H), 8,09 (s, 1H), 7,93 (s, 1H), 7,69 (dd, J = 8,5, 2,5 Hz, 1H), 7,60 (d, J =
8,5 Hz, 1H), 7,28 — 7,26 (m, 1H, mét phan bi lam khong 18 rang bsi CHCl),
6,89 (d, J= 8,5 Hz, 1H), 6,77 (d, J= 8,5 Hz, 1H), 6,75 — 6,73 (m, 2H), 5,93 (s,
1H), 5,28 (s, 2H), 5,04 (s, 2H), 3,95 (s, 3H), 3,80 (s, 3H), 3,21 (dd, J=9,5, 1,5
Hz, 1H), 2,92 — 2,90 (m, 2H), 2,79 (d, J = 10,0 Hz, 1H), 1,87 — 1,83 (m, 1H),
1,57-1,43 (m, 3H), 1,14 (s, 3H) ppm; (M+1) = 497.

Vi du 3- 32: Téng hop 7-(3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3H-imidazo[4,5-b]pyridin-6-yl)-1-azabixyclo[3.2.1]oct-6-en-
5-0l

Vi du 3- 32- 1: Diéu ché 3-etynylpiperidin-3-ol hydroclorua
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3-Etynylpiperidin-3-ol hydroclorua dugc diéu ché tur tert-butyl 3-etynyl-3-
hydroxypiperidin-1-carboxylat va hydro clorua bang cach sir dung quy trinh da
duoc phac hoa trong Vi du 3- 30.

Vi du 3- 32- 2: Diéu ché 7-3-(3-metoxy-4-((6-metoxypyridin-3-
ylD)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-1-azabixyclo[3.2.1]oct-6-en-
5-ol

7-(3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-

b]pyridin-6-yl)-1-azabixyclo[3.2.1]oct-6-en-5-0] dugc didu ché tir 6-iodo-3-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin va
3-etynylpiperidin-3-ol hydroclorua bang cach sir dung quy trinh d& dugc phac
hoa d& téng hop Vi du 3- 30: '"H NMR (500 MHz, CDCls) § 8,76 (d, J = 2,0 Hz,
1H), 8,29 (d, J= 1,5 Hz, 1H), 8,20 (d, J=2,7 Hz, 1H), 8,04 (s, 1H), 7,68 (dd, J
=38,5,2,7Hz, 1H), 6,93 (d, J= 2,0 Hz, 1H), 6,89 (d, J= 8,0 Hz, 1H), 6,85 (dd, J
= 8,0, 1,5 Hz, 1H), 6,77 (d, J = 8,5 Hz, 1H), 6,19 (s, 1H), 5,41 (s, 2H), 5,05 (s,
2H), 3,95 (s, 3H), 3,83 (s, 3H), 3,43 — 3,41 (m, 1H), 2,94 - 2,91 (m, 1H), 2,85 —
2,81 (m, 2H), 1,91 - 1,84 (m, 2H), 1,74 - 1,71 (m, 2H) ppm; (M+1) = 500.

Vi du 3- 33: Tbéng hop  7-(1-(3-Metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-1 H-benzo[d]imidazol-5-yl)-1-azabixyclo[3.2.1]oct-6-en-5-0l

7-(1-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)- 1 /-
benzo[d]imidazol-5-yl)-1-azabixyclo[3.2.1]oct-6-en-5-0l duoc didu ché tir 5-
iodo-1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)- 1 /-
benzo[d]imidazol va 3-etynylpiperidin-3-ol hydroclorua bang cach sir dung quy
trinh dd dugc phéc hoa dé tong hop Vi du 3- 30: '"H NMR (500 MHz, CDCl3) §
8,21 (d, J= 2,5 Hz, 1H), 8,09 (s, 1H), 7,95 (s, 1H), 7,69 (dd, J = 8,5, 2,5 Hz,
1H), 7,59 (dd, J= 8,5, 1,0 Hz, 1H), 7,29 — 7,26 (m, 1H, mot phén bi lam khong
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rd rang béi CHCL), 6,89 (d, J= 9,0 Hz, 1H), 6,77 (d, J = 8,5 Hz, 1H), 6,75 —
6,73 (m, 2H), 6,09 (s, IH), 5,29 (s, 2H), 5,05 (s, 2H), 3,95 (s, 3H), 3,80 (s, 3H),
3,41 — 3,39 (m, 1H), 2,92 — 2,83 (m, 3H), 1,89 — 1,81 (m, 3H), 1,71 — 1,67 (m,
1H) ppm; (M+1) = 499.

Vi du  3- 34: Toéng hop  3-(3-metoxy-4-(1-(6-metoxypyridin-3-
yl)propoxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-

amin

Vi du 3- 34- 1: Didu ché etyl N-({5-iodo-2-[({3-metoxy-4-[(4-
metoxyphenyl)metoxy]phenyl} metyl)amino|pyridin-3-

yl}carbamothioyl)carbamat

B6 sung O-etyl carbonisothioxyanatidat (1,07 g, 8,20 mmol) vao dung dich ¢6
khudy cua 5-iodo-N?-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)pyridin-2,3-
diamin (Vi du 3- 16- 2) (2,00 g, 4,07 mmol) va trietylamin (1,30 g, 1,8 ml, 12,85
mmol) trong tetrahydrofuran (20 ml). Dé hdn hop phan tng c6 khudy & nhiét do
trong phong. Sau 3 gid, loc hén hop, va ¢d dich loc dé tao ra 2,30 g etyl N-({5-
iodo-2-[({3-metoxy-4-[(4-metoxyphenyl)metoxy]phenyl } metyl)amino]pyridin-

3-yl}carbamothioyl)carbamat dudi dang dau mau vang.

Vi du 3- 34- 2 Pidu  ché etyl (6-iodo-3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

B6 sung benzensulfonyl clorua (0,93 g, 5,27 mmol) vao dung dich ¢ khudy cta
etyl N-({5-i0do-2-[({3-metoxy-4-[(4-
metoxyphenyl)metoxy |phenyl } metyl)amino]pyridin-3-

yl}carbamothioyl)carbamat (2,30 g, 3,69 mmol) va trietylamin (1,30 g, 1,8 ml,
12,85 mmol) trong tetrahydrofuran (20 ml). Pé hdn hop thu duoc c¢6 khudy &
nhiét do trong phong. Sau 12 gid, chét két tia dugc tao thanh. Loc hdn hop, va
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rira banh loc bang nude (2 x 10 ml) va metanol (10 ml). Lam kho chét rén dé tao
ra 1,50 g (69%) etyl (6-iodo-3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-3 H-

imidazo[4,5-b]pyridin-2-yl)carbamat dué¢i dang chét ran mau nau.

Vi du 3- 34- 3: Diéu ché etyl (3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

B6 sung (1,1'-bis(diphenylphosphino)feroxen)paladi(Il) diclorua (0,87 g, 1,19
mmol) vao dung dich c¢6 khudy cta etyl (6-iodo-3-(3-metoxy-4-((4-
metoxybenzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat (11,80 g,
20,05 mmol) va 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol (5,00 g, 24,03 mmol) trong N,N-dimetylformamit (100 ml) va dung dich
natri cacbonat trong nuéc 2M (10 ml). Gia nhiét hon hgp thu dugc dén 80 °C
duéi khi nito. Sau 4 gid, dé hdn hop nay nguoi xudng nhiét do trong phong va
loc qua Xelit. Pha loang dich loc bing nudce (150 ml) va chiét bang etyl axetat (3
x 200 ml). Rira cac pha hitu co két hop bang nude (300 ml) va nude mudi (2 x
300 ml), lam kho trén natri sulfat, loc, va co6. Tinh ché bang sic ky (silicagel,
dich rira giai metanol trong diclometan 5%) tao ra 2,50 g (23%) etyl (3-(3-
metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-

imidazo[4,5-b]pyridin-2-yl)carbamat dudi dang chét rin mau xam.

Vi du 3- 34- 4: Piéu ché etyl (3-(4-hydroxy-3-metoxybenzyl)-6-(1-metyl-1H-
pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

B& sung axit trifloaxetic (4,47 g, 3,0 ml, 39,18 mmol) vao dung dich c6 khudy
cua etyl (3-(3 —metoxy—4-((4-metoxybénzyl)0xy)benzy1)—6-( 1-metyl-1H-pyrazol-
4-yl)-3H-imidazo[4,5-b]pyridin-2-yl)carbamat (2,50 g, 4,61 mmol) trong
diclometan (100 ml) & nhiét do 0°C. Pé hén hop thu dugc ¢6 khudy & nhiét do
0°C. Sau 2 gid, xir Iy hdn hop nay bang dung dich kali cacbonat 2M dé diéu
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chinh d pH vé ~ 9. Chiét hdn hop bazo bang dung dich metanol/diclometan 1:1
(2 x 50 ml). Rira cac pha hitu co két hop bang nuée mudi (2 x 50 ml), lam kho
trén natri sulfat, loc, va c6 dé tao ra 1,80 g (93%) etyl (3-(4-hydroxy-3-
metoxybenzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-

yl)carbamat dudi dang chét rin mau trang.
Vi du 3- 34- 5: Diéu ché 5-(1-clopropyl)-2-metoxypyridin

B6 sung thionyl clorua (2,46 g, 1,5 ml, 20,68 mmol) vao dung dich ¢6 khudy cua
1-(6-metoxypyridin-3-yl)propan-1-ol (1,67 g, 9,99 mmol) trong diclometan (30
ml) & nhiét do 0 °C. Loai bo bé 1am lanh, va dé hdn hgp nay 4m lén dén nhiét do
trong phong. Sau 1 gio,dap tit phan Gng bang viéc bd sung dung dich natri
bicacbonat bdo hoa trong nudc. Cac pha dugc tach ra, va rira pha hitu co bang
nuée mudi (20 ml), 1dm kho trén natri sulfat, loc, va co dé tao ra 1,50 g (81%) 5-

(1-clopropyl)-2-metoxypyridin duéi dang dau mau vang.

Vi du 3- 34- 6: Didu ché 3-(3-metoxy-4-(1-(6-metoxypyridin-3-
yl)propoxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-

amin

B& sung dung dich natri hydroxit trong nuéc 5M (0,72 ml, 3,60 mmol) vao dung
dich c6 khudy cia etyl (3-(4-hydroxy-3-metoxybenzyl)-6-(1-metyl-1 H-pyrazol-
4-yl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat (0,300 g, 0,710 mmol) trong
tetrahydrofuran (20 ml). Pé hdn hop thu duge c¢6 khudy & nhiét d6 trong phong.
Sau 2 gio, ¢6 hdn hop nay, va hoa tan phan can trong N,N-dimetylformamit (10
ml). X ly dung dich nay bang 5-(1-clopropyl)-2-metoxypyridin (0,263 g, 1,42
mmol), va gia nhiét hon hop thu duoc dén nhiét do 80 °C. Sau 3 gid, dé hdn hop
nay ngudi xubng nhiét do trong phong va pha loéng bing nuée (20 ml). Chiét
hdn hop bang etyl axetat (3 x 40 ml). Lam kho céc pha hitu co két hop trén natri
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sulfat, loc, va co dé tao ra 0,26 g chit rén mau nau. Hoa tan chét rin tho trong
etylen glycol (6 ml) va nuéc (2 ml). Xtr ly dung dich nay bang kali hydroxit
(0,13 g, 2,32 mmol) va gia nhiét 1én nhiét d6 100°C. Sau 12 gio, dé hdn hop nay
ngudi xudng nhiét do trong phong va loc qua Xelit. Co dich loc, va tinh ché
phan cin bang Prep-HPLC dé tao ra 0,070 g (30%) san pham dudi dang chit ran
mau tring: "H NMR (500 MHz, DMSO-ds) & 8,10 — 8,07 (m, 3H), 7,83 (s, 1H),
7,66 — 7,64(m, 1H), 7,57 (d, J = 1,5 Hz, 1H), 7,04 (d, J = 1,5 Hz, 1H), 6,86 (s,
2H), 6,77 — 6,74 (m, 2H), 6,58 — 6,57 (m, 1H), 5,15 — 5,12 (m, 3H), 3,85 (s, 3H),
3,79 (s, 3H), 3,72 (s, 3H), 1,95 - 1,90 (m, 1H), 1,78 — 1,74 (m, 1H), 0,85 (t, . J =
7,5 Hz, 3H) ppm; (M+1) = 500.

Vi du 3- 35: Téng hop cac hop chit khac tur etyl (3-(4-hydroxy-3-
metoxybenzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-

yl)carbamat

Céc hop chat sau diy dugc didu ché tir etyl (3-(4-hydroxy-3-metoxybenzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat bang cach
sir dung quy trinh dugc mé ta trong Vi du 3-34-6 bang cach ding chét alkyl héa
thich hop: |

Vi du 3- 35- 1: 3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

'"H NMR (500 MHz, DMSO-ds) 6 8,21 (d, J=2,5 Hz, 1H), 8,12 - 8,11 (m, 2H),
7,85 (s, 1H), 7,74 (dd, J = 8,5, 2,0 Hz, 1H), 7,59 (d, J= 1,5 Hz, 1H), 7,10 (d, J =
1,5 Hz, 1H), 6,98 (d, J= 8,5 Hz, 1H), 6,89 (s, 2H), 6,83 (d, J= 8,5 Hz, 1H), 6,74
(dd, J = 8,0, 1,5 Hz, 1H), 5,19 (s, 2H), 4,96 (s, 2H), 3,86 (s, 3H), 3,84 (s, 3H),
3,71 (s, 3H) ppm; (M+1) = 472.
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Vi du 3- 35- 2: 3-(3-Metoxy-4-((6-(triflometyl)pyridin-3-yl)metoxy)benzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

"H NMR (400 MHz, DMSO-ds) 6 8,81 (s, 1H), 8,11- 8,09 (m, 3H), 7,93 (d, J =
8,0 Hz, 1H), 7,85 (s, 1H), 7,59 (d, J=2,0 Hz, 1H), 7,14 (d, J= 1,6 Hz, 1H), 7,00
- 6,98 (m, 1H), 6,91 (s, 2H), 6,75 — 6,72 (m, 1H), 5,21 — 5,20 (m, 4H), 3,86 (s,
3H), 3,74 (s, 3H) ppm; (M+1) = 510.

Vi du 3- 35- 3: 3-(3-metoxy-4-((4-(triflometyl)benzyl)oxy)benzyl)-6-(1-metyl-
1 H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin (RA09651030)

'H NMR (500 MHz, MeOD-d,) & 8,17 (s, 1H), 7,98 (s, 1H), 7,83 (s, 1H), 7,68 —
7,61 (m, 5H), 7,00 (d, J= 1,5 Hz, 1H), 6,92 (d, J= 8,0 Hz, 1H), 6,75 — 6,74 (m,
1H), 5,29 (s, 2H), 5,15 (s, 2H), 3,95 (s, 3H), 3,80 (s, 3H) ppm; (M+1) =509,

Vi du 3- 35- 4: 3-(4-((6-xyclopropylpyridin-3-yl)metoxy)-3-metoxybenzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin (RA09677155)

'H NMR (500 MHz, DMSO-ds) & 8,42 (d, J = 1,5 Hz, 1H), 8,11 (d, J= 2,0 Hz,
1H), 8,10 (s, 1H), 7,85 (s, 1H), 7,66 (dd, J = 8,0, 2,5 Hz, 1H), 7,59 (d, J = 2,5
Hz, 1H), 7,28 (d, J= 8,0 Hz, 1H), 7,10 (d, J = 2,0 Hz, 1H), 6,97 (d, J = 8,5 Hz,
1H), 6,89 (s, 2H), 6,73 (dd, J= 8,0, 1,0 Hz, 1H), 5,19 (s, 2H), 4,98 (s, 2H), 3,86
(s, 3H), 3,71 (s, 3H), 2,10 — 2,07 (m, 1H), 0,95 — 0,89 (m, 4H) ppm; (M+1) =
482.

Vi du 3- 35- 5: 3-(3-metoxy-4-((2-metylthiazol-4-yl)metoxy)benzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

'H NMR (500 MHz, DMSO-ds) 5 8,11-8,10 (m, 2H), 7,85 (s, 1H), 7,59 (d, J =
1,5 Hz, 1H), 7,48 (s, 1H), 7,11 (d, J = 1,5 Hz, 1H), 7,00 (d, J= 8,0 Hz, 1H), 6,90
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(s, 2H), 6,74- 6,72 (m, 1H), 5,19 (s, 2H), 5,01 (s, 2H), 3,86 (s, 3H), 3,72 (s, 3H)
2,64 (s, 3H) ppm; (M+1) = 462.

Vi du 3- 36: Tong hop 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-phenyl-3 H-imidazo[4,5-b]pyridin-2-amin

Vi du 3- 36- 1: Piéu ché etyl (3-(4-hydroxy-3-metoxybenzyl)-6-iodo-3H-
imidazo[4,5-b]pyridin-2-yl)carbamat

B6 sung axit trifloaxetic (4,47 g, 3,0 ml, 39,18 mmol) vao dung dich c6 khudy
cua etyl (6-iodo-3-(3-metoxy-4-((4-metoxybenzyl)oxy)benzyl)-3H-imidazo[4,5-
b]pyridin-2-yl)carbamat (Vi du 3- 34- 2) (2,40 g, 4,08 mmol) trong diclometan
(50 ml) & nhiét d6 0°C. Pé hdn hop thu dugce c6 khudy & nhiét d6 0°C. Sau 2
gidy, xtr Iy hdn hop nay bang dung dich kali cacbonat 2M dé diéu chinh d6 pH vé
~ 9. Chiét hdn hop bazo bing dung dich metanol/diclometan 1:1 (3 x 50 ml).
Rira céc pha hitu co két hop bang nuéc mudi (50 ml), 1am khé trén natri sulfat,
loc, va c¢d dé tao ra 1,30 g (70%) etyl (3-(4-hydroxy-3-metoxybenzyl)-6-iodo-
3H-imidazo[4,5-b]pyridin-2-yl)carbamat dudi dang chét rin mau vang nhat.

Vri?‘wdu' 37-7 >3A6- 2 Diéu ché etyl (”6-ic‘>»d0—3—(3-metbxy-4-((6-metoxypyridin—3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

B6 Sung 5-(clometyl)-2-metoxypyridin (0,567 g, 3,60 mmol) vao dung dich cé
khudy cta etyl (3-(4-hydroxy-3-metoxybenzyl)-6-iodo-3 H-imidazo[4,5-
blpyridin-2-yl)carbamat ( ) (1,30 g, 2,78 mmol) va dung dich natri hydroxit
trong nuéc 5M (0,8 ml, 4,00 mmol) trong N,N-dimetylformamit (10 ml) va
tetrahydrofuran (10 ml). D& hdn hop thu dugc c6 khudy & nhiét d6 trong phong.
Sau 2 gio, pha lodng hon hop nay bang nude mudi (40 ml) va chiét bang etyl
axetat (3 x 40 ml). Lam kho cac pha hitu co két hop trén natri sulfat, loc, va co

dé tao ra 1,10 g (71%) etyl (6-iodo-3-(3-metoxy-4-((6-metoxypyridin-3-
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yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat dudi dang chét rin

mau trang.

Vi du 3- 36- 3: Diéu ché etyl (3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-6-phenyl-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

B6 sung (1,1'-bis(diphenylphosphino)feroxen)paladi(Il) diclorua (0,080 g, 0,11
mmol) vao dung dich co6 khudy cta etyl (6-iodo-3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat
(0,300 g, 0,51 mmol), axit phenylboronic (0,093 g, 0,76 mmol), va natri
cacbonat (0,108 g, 1,20 mmol) trong 1,4-dioxan (8 ml) va nuéc (3 ml). Gia nhiét
hén hop dén nhiét d6 60 °C duéi khi nito. Sau 4 gio, dé hdn hop phan Gmg ngudi
xubng nhiét do trong phong va loc qua Xelit. Pha loang dich loc bang nuée (40
ml) va chiét bang etyl axetat (3 x 20 ml). Rtra c4c pha hitu co két hop bang nudc
mudi (2 x 20 ml), lam khé trén natri sulfat, loc, va c¢d. Tinh ché bing sic ky
phan cin (silicagel, dich rira gidi metanol trong diclometan 2%) tao ra 0,100 g
(40%) etyl (3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-phenyl-
3H-imidazo[4,5-b]pyridin-2-yl)carbamat dudi dang chét rin mau tring.

Vi du 3- 36- 4: Diéu ché 3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-6-phenyl-3 H-imidazo[4,5-b]pyridin-2-amin

B6 sung kali hydroxit (1,00 g, 17,82 mmol) vao dung dich ¢ khudy cta etyl (3-
(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-phenyl-3 H-imidazo[4,5-
b]pyridin-2-yl)carbamat (0,090 g, 0,17 mmol) trong etylen glycol (10 ml) va
nuéc (10 ml). Gia nhiét hdn hop dén nhiét do 100°C. Sau 48 gid, dé hdn hop nay
ngudi xudng nhiét d6 trong phong va pha loang bang nude (30 ml). Chiét hon
hop bang diclometan (3 x 10 ml). Lam khd c4c pha hitu co két hop trén natri
sulfat, loc, va ¢6. Tinh ché phén can béng Prep-HPLC dé tao ra 0,027 g (34%)

-169-



30505

san phdm dudi dang chat rdn mau vang: 'H NMR (500 MHz, CDCl;) § 8,36 (s,
1H), 8,21 (s, 1H), 7,87 (s, 1H),7,70 — 7,68 (m, 3H), 7,50 (s, 2H), 7,40 (s, 1H),
6,90 — 6,77 (m, 4H), 5,31 (s, 2H), 5,05 (s, 2H), 4,77 (s, 2H), 3,95 (s, 3H), 3,81
(s, 3H) ppm; (M+1) = 468.

Vi du 3- 37: Tdng hop cac hop chit khic tir etyl (6-iodo-3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

Céc hop chit sau diy dugc didu ché tir etyl (6-iodo-3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

bang cach str dung dang cai bién cta quy trinh duge md ta trong Vi du 3- 36- 3
bing cach dung dbi tac ndi axit boronic/este ctia boronat thich hop. Déi véi cac
hop chéit nay, cac phan tmg dugc tién hanh dudi tia vi séng (140°C trong 1,5
gid). Trong cac didu kién nay, ca viéc ndi Suzuki va viéc thiy phan carbamat

duoc thuc hién trong mdt budec:

Vi du 3- 37- 1: 6-(4-flophenyl)-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin

'"H NMR (500 MHz, DMSO-ds) 6 8,21 (d, J= 2,0 Hz, 1H), 8,14 (d, /= 1,5 Hz,
1H), 7,75 - 7,69 (m, 3H), 7,66 (d, J= 2,0 Hz, lH), 7,30 — 7,26 (m, 2H), 7,12 (d,
J=2,0 Hz, 1H), 7,00-6,98 (m, 3H), 6,83 (d, J= 8,5 Hz, 1H), 6,73 (dd, J= 8,0
Hz & 1,5 Hz, 1H), 5,23 (s, 2H), 4,96 (s, 2H), 3,84 (s, 3H), 3,72 (s, 3H) ppm;
(M+1) = 486.

Vi du 3- 37- 2: 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-
metyl-1H-pyrazol-3-yl)-3 H-imidazo[4,5-b]pyridin-2-amin (RA09936946)

'H NMR (500 MHz, CDCL3) 5 8,55 (d, J= 1,5 Hz, 1H), 8,18 (d, J=2,5 Hz, 1H),
8,03 (d, J = 2,0 Hz, 1H), 7,66 (dd, J= 6,5, 2,0 Hz, 1H), 7,41 (d, J= 2,5 Hz, 1H),
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6,87 (d, J = 8,0 Hz, 1H), 6,83 — 6,81 (m, 1H), 6,77 (dd, J= 6,5, 2,0 Hz, 1H),
6,75 (d, J= 8,0 Hz, 1H), 6,55 (d, J= 2,5 Hz, 1H), 5,26 (s, 2H), 5,03 (s, 2H), 4,74
(brs, 2H), 3,98 (s, 3H), 3,93 (s, 3H), 3,77 (s, 3H) ppm; (M+1) =472.

Vi du 3- 37- 3: 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-
(pyrimidin-5-yl)-3 H-imidazo[4,5-b]pyridin-2-amin (RA09943893)

"H NMR (500 MHz, DMSO-ds) 6 9,17 — 9,15 (m, 3H), 8,29 (d, J= 2,0 Hz, 1H),
8,20 (d, J=2,0 Hz, 1H), 7,86 (d, J= 1,5 Hz, 1H), 7,74 (dd, J= 8,5, 2,5 Hz, 1H),
7,12 (d, J= 1,5 Hz, 1H), 7,08 (s, 2H), 6,99 (d, J = 8,0 Hz, 1H), 6,83 (d, J = 8,5
Hz, 1H), 6,74 — 6,72 (m, 1H), 5,25 (s, 2H), 4,97 (s, 2H), 3,84 (s, 3H), 3,72 (s,
3H) ppm; (M+1) = 470.

Vi du 3- 37- 4: 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1,3,5-
trimetyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

"H NMR (500 MHz, CDCls) & 8,21 (d, J=2,5 Hz, 1H), 8,18 (d, /= 1,5 Hz, 1H),
7,69 (dd, J= 6,5, 2,0 Hz, 1H), 7,55 (d, J = 2,0 Hz, 1H), 6,92 — 6,88 (m, 2H),
6,81 (dd, J= 6,0, 2,0 Hz, 1H), 6,77 (d, J = 8,0 Hz, 1H), 5,29 (s, 2H), 5,06 (s,
2H), 4,77 (br s, 2H), 3,95 (s, 3H), 3,83 (s, 3H), 3,82 (s, 3H), 2,28 (s, 3H), 2,27
(s, 3H) ppm; (M+1) =500.

Vi du 3- 37- 5: 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-
(pyridin-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

"H NMR (500 MHz, DMSO-dy) 6 8,60 — 8,59 (m, 2H), 8,33 (d, /= 1,5 Hz, 1H),
8,20 (d, J=2,0 Hz, 1H), 7,83 (d, J= 1,5 Hz, 1H), 7,75 - 7,73 (m, 3H), 7,12 (d, J
= 2,0 Hz, 1H), 7,06 (s, 2H), 6,99 (d, J = 8,0 Hz, 1H), 6,82 (d, J = 8,5 Hz, 1H),
6,73 (dd, J= 8,5, 1,5 Hz, 1H), 5,24 (s, 2H), 4,96 (s, 2H), 3,84 (s, 3H), 3,71 (s,
3H) ppm; (M+1) = 469.
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Vi du 3- 37- 6: 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-
(pyridin-3-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

'H NMR (500 MHz, DMSO-dy) & 8,90 (d, J = 2,0 Hz, 1H), 8,55 — 8,54 (m, 1H),
8,21 — 8,20 (m, 2H), 8,09 (d, J = 2,0 Hz, 1H), 7,75 — 7,72 (m, 2H), 7,47 — 7,42
(m, 1H), 7,11 (d, J= 1,5 Hz, 1H), 7,03 — 6,98 (m, 3H), 6,82 (d, J= 8,5 Hz, 1H),
6,74 — 6,72 (m, 1H), 5,24 (s, 2H), 4,96 (s, 2H), 3,83 (s, 3H), 3,71 (s, 3H); (M+1)
= 469.

Vi du 3- 38: Tong hop 3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-
6-(pyridin-2-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

BS sung vao dung dich c¢6 khudy cua etyl (6-iodo-3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat
(0,250 g, 0,42 mmol), 2-(tributylstannyl)pyridin (0,235 g, 0,63 mmol), dong(I)
iodua (0,040 g, 0,21 mmol) va trietylamin (0,130 g, 1,26 mmol) trong N,N-
dimetylformamit (5 ml). Chiéu xa hdn hop nay trong 16 phan tmg vi séng & nhiét
dd 140°C. Sau 1,5 gid, dé hdn hop ndy ngudi xudng nhiét do trong phong va loc
“qua Xelit. C6 dich loc. Tinh ché phén can bﬁng Prep-HPLC dé tao ra 0,025 g
(13%) san phim dudi dang chat rin mau trang: '"H NMR (500 MHz, DMSO-ds)
6 8,64 (d, J= 4,0 Hz, 1H), 8,62 (d, J = 2,0 Hz, 1H), 8,20 (d, J = 2,5 Hz, 1H),
8,06 (d, J= 2,0 Hz, 1H), 7,97 (d, J= 7,5 Hz, 1H), 7,84 — 7,76 (m, 1H),7,74 —
7,72 (m, 1H), 7,32 — 7,29 (m, 1H), 7,12 (d, /= 6,0 Hz, 1H), 7,00 — 6,77 (m, 3H),
6,82 (d, J= 8,5 Hz, 1H), 6,83 — 6,74 (m, 1H), 5,24 (s, 2H), 4,96 (s, 2H), 3,83 (s,
3H), 3,70 (s, 3H) ppm; (M+1) = 469. '

Vi du 3- 39: Tong hop 3-(3-metoxy-4-((4-(perfloetyl)benzyl)oxy)benzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin
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Vi du 3- 39- 1: Diéu ché 4-(perfloetyl)benzyl 4-metylbenzensulfonat

B6 sung p-toluensulfonyl clorua (1,00 g, 5,30 mmol) vao dung dich c6 khudy
cua (4-(perfloetyl)phenyl)metanol (0,60 g, 2,65 mmol) va trietylamin (0,53 g,
5,30 mmol) trong diclometan (30 ml). D& hdn hop thu duge ¢6 khudy & nhiét do
trong phong. Sau 2 gid, ¢6 hdn hop niy. Tinh ché bing séc ky phan cin
(silicagel, dich rira giai etyl axetat trong ete ddu mé 10%) tao ra 0,400 g (40%)
4-(perfloetyl)benzyl 4-metylbenzensulfonat dudi dang dau mau vang.

Vi du 3- 39- 2: Piéu  ché etyl  (6-10do-3-(3-metoxy-4-((4-
(perfloetyl)benzyl)oxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

B6 sung dung dich natri hydroxit trong nuéc SM (0,2 ml, 1,00 mmol) vao dung
dich c6 khudy cta etyl (3-(4-hydroxy-3-metoxybenzyl)-6-iodo-3 H-imidazo[4,5-
blpyridin-2-yl)carbamat (Vi du 3-36-1) (0,24 g, 0,52 mmol) trong
tetrahydrofuran (20 ml). P& hdn hop thu duge co khudy & nhiét d6 trong phong.
Sau 2 gid, ¢d hdn hop ndy, va hoa tan phan cin trong N,N-dimetylformamit (10
ml). X Iy hén hop biang 4-(perfloetyl)benzyl 4-metylbenzensulfonat (0,40 g,
1,04 mmol), va 1am 4m hdn hop 1én nhiét d6 80°C. Sau 3 gio, dé hén hc_)*p nay
ngudi xubng nhiét do trong phong va pha lodng bing nude (20 ml). Chiét hdn
hop bing etyl axetat (3x 40 ml), va lam khé cac pha hitu co két hop trén natri
sulfat, loc, va cd dé tao ra 0,090 g etyl (6-iodo-3-(3-metoxy-4-((4-
(perﬂoetyl)benzyl)oxy)benzyl)-3H—imidazo[4,5-b]pyridin-2—y1)carbamat dudi

dang chat ran mau nu.

Vi du 3- 39- 3: Piéu ché 3-(3-metoxy-4-((4-(perfloetyl)benzyl)oxy)benzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

Bé sung (1,1'-bis(diphenylphosphino)feroxen)paladi(Il) diclorua (0,050 g, 0,06
mmol) vao dung dich c6 khudy cia etyl (6-iodo-3-(3-metoxy-4-((4-
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(perfloetyl)benzyl)oxy)benzyl)-3H-imidazo[4,5-b]pyridin-2-yl)carbamat (0,090
g, 0,13 mmol) va 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol (0,054 g, 0,26 mmol) trong N,N-dimetylformamit (3 ml) va dung dich
natri cacbonat trong nuégc 2M (150 ul). Gia nhiét hdn hop thu duge dén 80 °C
duéi khi nito. Sau 4 gid, dé hdn hop nay ngudi xubng nhiét d6 trong phong va
loc qua Xelit. Pha lodng dich loc bang nuéc (10 ml) va chiét bang etyl axetat (3
x 20 ml). Lam kho cac pha hitu co két hop trén natri sulfat, loc, va c6. Tinh ché
phén cin bang Prep-HPLC d8 tao ra 0,010 g (14%) san phadm dudi dang chét ran
mau tring: 'H NMR (400 MHz, DMSO-ds) & 8,10 (s, 2H), 7,84 (s, 1H), 7,72 —
7,70 (m, 2H), 7,66 — 7,64 (m, 2H), 7,58 (d, /= 1,6 Hz, 1H), 7,12 (d, /= 1,6 Hz,
1H), 6,95 — 6,89 (m, s3H), 6,72 (d, J = 6,8 Hz, 1H), 5,19 (s, 2H), 5,15 (s, 2H),
3,85 (s, 3H), 3,73 (s, 3H) ppm; (M+1) =559.

Vi du 3- 40: Téng hop cac hop chat khac tir etyl (3-(4—hydroxy¥3—
metoxybenzyl)-6-iodo-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

Céc hop chét sau day duoc didu ché tir etyl (3-(4-hydroxy-3-metoxybenzyl)-6-
iodo-3H-imidazo[4,5-b]pyridin-2-yl)carbamat bang cach st dung cac quy trinh
duqé md ta trong Vi du 3- 39- 2 va Vi du 3- 39-3 bang cach dung chat alkyl héa
thich hop:

Vi du 3- 40- 1: 3-(3-metoxy-4-((4-(triflometoxy)benzyl)oxy)benzyl)-6-(1-metyl-
1 H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin (RA10502607)

"H NMR (500 MHz, DMSO-dy) 6 8,11 (s, 2H), 7,85 (s, 1H), 7,58 (d, J = 2,5 Hz,
1H), 7,54 - 7,53 (m, 2H), 7,37 (d, J = 8,0 Hz, 2H), 7,12 (s, 1H),6,94 (d, J = 8,0
Hz, 1H), 6,91 — 6,89 (m, 2H), 6,72 (d, J = 7,5 Hz, 1H), 5,19 (s, 2H), 5,05 (s,
2H), 3,86 (s, 3H), 3,73 (s, 3H) ppm; (M+1) = 525.
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Vi du 3- 40- 2: 3-(3-metoxy-4-((4-((triflometyl)thio)benzyl)oxy)benzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

"H NMR (400 MHz, CDCls) & 8,26 (d, J= 1,6 Hz, 1H), 7,77 (s, 1H), 7,71 (d, J =
1,6 Hz, 1H), 7,67 - 7,64 (m, 3H), 7,49 (d, J = 8,4 Hz, 2H), 6,87 (d, J = 1,6 Hz,
1H), 6,83 — 6,78 (m, 2H), 5,27 (s, 2H), 5,15 (s, 2H), 3,98 (s, 3H), 3,82 (s, 3H)
ppm (luu y: khéng quan sat thdy cac proton NH,); (M+1) = 541.

Vi du 3- 40- 3: 3-(4-((6-isopropylpyridin-3-yl)metoxy)-3-metoxybenzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

'H NMR (400 MHz, CDCls) & 8,58 (d, J= 2,0 Hz, 1H), 8,26 (d, J= 1,6 Hz, 1H),
7,78 (s, 1H), 7,72 — 7,70 (m, 2H), 7,64 (s, 1H), 7,21 (d, J = 8,0 Hz, 1H), 6,89 —
6,84 (m, 2H), 6,79 (dd, J = 6,4, 1,6 Hz, 1H), 5,27 (s, 2H), 5,09 (m, 4H), 3,98 (s,
3H), 3,80 (s, 3H), 3,10 — 3,06 (m, 1H), 1,32 (d, J = 6,8 Hz, 6H) ppm; (M+1) =
484.

Vi du 3- 40- 4: 3-(3-metoxy-4-((4-(2,2,2-trifloetyl)benzyl)oxy)benzyl)-6-(1-
metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

'H NMR (400 MHz, DMSO-ds) § 8,96 (s, 2H), 8,48 (s, 1H), 8,26 (s, 1H), 7,97
(s, 1H), 7,86 (s, 1H), 7,42 — 7,40 (m, 2H), 7,36 — 7,34 (m, 2H), 7,18 (s, 1H),
6,98 — 6,96 (m, 1H), 6,83 — 6,81 (m, 1H), 5,30 (s, 2H), 5,04 (s, 2H), 3,88 (s,
3H), 3,75 (s, 3H), 3,66 (q, J= 9,6 Hz, 2H) ppm; (M+1) = 523.

Vi du 3- 40- 5: 3-(3-metoxy-4-((2-(triflometyl)thiazol-4-yl)metoxy)benzyl)-6-
(1-metyl-1H-pyrazol-4-yl)-3H-imidazo[4,5-b]pyridin-2-amin
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'"H NMR (400 MHz, DMSO-dg) 6 8,16 (s, 1H), 8,11 (s, 2H), 7,85 (s, 1H), 7,59
(s, 1H), 7,13 (s, 1H), 7,03 (d, J = 8,4 Hz, 1H), 6,92 (s, 2H), 6,75 (d, J = 8,4 Hz,
1H), 5,20 — 5,18 (m, 4H), 3,86 (s, 3H), 3,72 (s, 3H) ppm; (M+1) =516.

Vi du 3- 41: Téng hop 6-(xyclohexyletynyl)-3-(3-metoxy-4-((6-metoxypyridin-
3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin

Vi du 3- 41- 1: Diéu ché 6-iodo-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin

Bé sung kali hydroxit (0,197 g, 3,51 mmol) vao dung dich ¢ khudy cta etyl (6-
iodo-3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-

~ b]pyridin-2-yl)carbamat (Vi du 3- 36- 2) (0,42 g, 0,71 mmol) trong etylen glycol
(6 ml) va nude (1 ml). Gia nhiét hén hop thu dugce dén nhiét d6 100°C. Sau 12
gid, dé hdn hop nay ngudi xubng nhiét do trong phong va pha lodng bang nudc
mudi (40 ml). Chiét hdn hop béang etyl axetat (3 x 40 ml). Lam khé céc pha hitu
co két hop trén natri sulfat, loc, va 6. Tinh ché bang sic ky phan cin (silicagel,
dich rira gidi metanol trong diclometan 3%) tao ra 0,206 g (56%) 6-iodo-3-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-

amin dudi dang chat ran mau vang.

Vi du 3- 41- 2: Didu ché 6-(xyclohexyletynyl)-3-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin

B sung bis(triphenylphosphin)paladi(Il) diclorua (0,038 g, 0,054 mmol) va
ddng(l) iodua (0,021 g, 0,11 mmol) vao huyén phtl ¢6 khudy cta 6-iodo-3-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-
amin (0,14 g, 0,27 mmol), etylnylxyclohexan (0,044 g, 0,41 mmol) trong
piperidin (3 ml). Chiéu xa hdn hop nay trong 16 phan ng vi séng & nhiét do
60°C. Sau 30 phut, dé hdn hop phan tng ngudi xubng nhiét do trong phong va
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loc qua Xelit. C6 dich lgc, va tinh ché phén can béng Prep-HPLC dé tao ra 0,032
g (23%) san phim dudi dang chét rdn mau tring: "H NMR (500 MHz, DMSO-
ds) 6 8,20 (s, 1H), 7,91 (s, 1H), 7,74 (dd, J = 8,5, 1,5 Hz, 1H), 7,42 — 7,32 (m,
1H), 7,07 - 6,97 (m, 4H), 6,83 (d, J= 8,5 Hz, 1H), 6,71 (d, J= 7,5 Hz, 1H), 5,20
(s, 2H), 4,96 (s, 2H), 3,84 (s, 3H), 3,69 (s, 3H), 2,65 — 2,58 (m, 1H), 1,88 — 1,78
(m, 2H), 1,75 — 1,62 (m, 2H), 1,50 — 1,46 (m, 3H), 1,35 — 1,32 (m, 3H) ppm;
(M+1) =498.

Vi du 3- 42: Toéng hop 4-(2-amino-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)but-3-yn-1-ol

DPiéu ché hop chit nay tUr 6-iodo-3-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)benzyl)-3 H-imidazo[4,5-b]pyridin-2-amin va but-3-yn-1-ol bang
cach str dung quy trinh dugc mé ta trong Vi du 3- 41- 2: '"H NMR (500 MHz,
DMSO-ds) 6 8,21 (s, 1H), 7,93 (s, 1H), 7,74 (dd, J = 8,5, 2,0 Hz, 1H), 7,41 (s,
1H), 7,08 — 6,97 (m, 4H), 6,83 (d, J= 8,5 Hz, 1H), 6,71 (d, J= 8,0 Hz, 1H), 5,20
(s, 2H), 4,96 (s, 2H), 4,91 (t, J = 5,5 Hz, 1H), 3,84 (s, 3H), 3,69 (s, 3H), 3,61 —
3,57 (m, 2H), 2,56 (t, J= 6,5 Hz, 2H) ppm; (M+1) = 460.

Vi du 3- 43: Tdng hop 3-(4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-
metoxybenzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

Vi du 3- 43- 1: Didu ché xyclopropyl(6-metoxypyridin-3-yl)metanol

B6 sung dung dich n-butyllithi 2,6 M trong hexan (8,4 ml, 21,84 mmol) vao
dung dich c¢6 khudy & nhiét @6 -78 °C cua 5-bromo-2-metoxypyridin (3,70 g,
19,79 mmol) trong tetrahydrofuran (10 ml). Dé hdn hop c6 khudy & nhiét do -78
°C trong 30 phut, va sau do bd sung xyclopropancarboxaldehyt (1,70 g, 23,74

mmol) trong mot phan. Loai bo bé lam lanh, va d& hdn hop nay 4m 1én dén nhiét
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d6 trong phong. Sau 2 gid, dap tit hdn hop bang viéc bo sung dung dich amoni
clorua bio hoa trong nude (100 ml). Chiét hdn hop thu dugc bing etyl axetat (3
x 100 ml). Lam khé céc pha hitu co két hop trén natri sulfat, loc, va cd. Tinh ché
bang sic ky phan cin (silicagel, dich rira giai etyl axetat trong ete dau mo 20%)
tao ra 2,90 g (80%) xyclopropyl(6-metoxypyridin-3-yl)metanol dudi dang dau

mau vang.

Vi du 3- 43- 2: Piéu ché 4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-

metoxybenzonitril

B6 sung timg giot dietyl azodicarboxylat (3,70 g, 21,25 mmol) vao dung dich c6
khudy & nhiét do 0°C ctiaxyclopropyl(6-metoxypyridin-3-yl)metanol (3,80 g,
21,20 mmol), 4-hydroxy-3-metoxybenzonitril (1,60 g, 10,73 mmol), va
triphenylphosphin (5,60 g, 21,35 mmol) trong tetrahydrofuran (10 ml). Pé hdn
hop thu dugc 4m 1én dén nhiét do trong phong. Sau 2 gid, ¢6 hdn hop ndy. Tinh
ché bang sic ky phan can (silicagel, dich rita giai etyl axetat trong ete dau mo
10%) tao ra 2,70 g (80%) 4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-

metoxybenzonitril duéi dang dau mau vang nhat.

Vi du 3- 43- 3: Diéu ché (4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-

metoxyphenyl)metanamin

B6 sung coban(Il) clorua hexahydrat (2,20 g, 9,25 mmol) trong céc phan nhod
vao dung dich c¢6 khudy & nhiét do 0 °C ctiad-(xyclopropyl(6-metoxypyridin-3-
yl)metoxy)-3-metoxybenzonitril (2,50 g, 8,06 mmol) trong etanol (20 ml). Pé
hén hop thu duge c6 khudy & nhiét d6 0°C. Sau 30 phut, xir Iy hdn hgp nay bang
natri borohydrua (1,80 g, 47,58 mmol) duoc b sung trong cac phan nho. D& hdn
hop 4m 1én dén nhiét do trong phong. Sau 30 phut, loc hén hop qua Xelit, va rira
banh loc bing etanol (20 ml). C6 dich loc dé tao ra 2,50 g (99%) (4-
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(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-metoxyphenyl)metanamin  dudi

dang dau khéng mau.

Vi du 3- 43- 4: Diéu ché N-(4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-

metoxybenzyl)-5-iodo-3-nitropyridin-2-amin

B6 sung 2-clo-5-iodo-3-nitropyridin (2,90 g, 10,20 mmol) vao dung dich ¢
khudy cua (4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-
metoxyphenyl)metanamin (2,50 g, 7.95 mmol) va kali cacbonat (1,41 g, 10,20
mmol) trong axetonitril (10 ml). Gia nhiét hon hop thu duge dén nhiét d6 80°C.
Sau 2 gio, loc hdn hop, va co dich loc. Tinh ché bang sic ky phan cin (silicagel,
dich rira giai etyl axetat trong ete dau mo 20%) tao ra 2,60 g (58%) N-(4-
(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-metoxybenzyl)-5-iodo-3-

nitropyridin-2-amin dudi dang dau mau vang.

Vi du 3- 43- 5: Piéu ché N-(4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-
metoxybenzyl)-5-(1-metyl-1H-pyrazol-4-yl)-3-nitropyridin-2-amin

B6 sung (1,1-bis(diphenylphosphino)feroxen)paladi(II) diclorua (0,143 g, 0,20
“mﬁiorl) Ve‘ld dung dich cé khﬁéy cﬁé N—(4—(Xyclopropyl(6-metoxypyridin—3—
yl)metoxy)-3-metoxybenzyl)-5-iodo-3-nitropyridin-2-amin (2,20 g, 3,91 mmol),
1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (0,896 g,
4,30 mmol), va kali cacbonat (1,10 g, 7.95 mmol) trong toluen (10 ml) va nuée
(1 ml). Gia nhiét hdn hop thu dugc dén nhiét d6 100°C va khudy duéi khi nito.
Sau 16 gio, dé hén hop nay ngudi xudng nhiét d§ trong phong va pha lodng
bing nudc (15 ml). Chiét hdn hop bang etyl axetat (2 x 60 ml). Lam kho c4c pha
hitu co két hop trén natri sulfat, loc, va cd. Tinh ché bang sic ky phan cin

(silicagel, dich rira giai etyl axetat trong ete dau mé 33%) tao ra 1,10 g (55%) N-
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(4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-metoxybenzyl)-5-(1-metyl-

1 H-pyrazol-4-yl)-3-nitropyridin-2-amin dudi dang chét rin mau niu sang.

Vi du 3- 43- 6: Didu ché N*-(4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-
metoxybenzyl)-5-(1-metyl-1H-pyrazol-4-yl)pyridin-2,3-diamin

B& sung bot sit (0,596 g, 10,67 mmol) vao dung dich c6 khudy cta N-(4-
(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-metoxybenzyl)-5-(1-metyl-1H-

pyrazol-4-yl)-3-nitropyridin-2-amin (1,10 g, 2,13 mmol) va amoni clorua (0.564
g, 10,54 mmol) trong etanol (8 ml) va nuéc (2 ml). Gia nhiét hdn hop dén nhiét
d6 80°C. Sau 2 gid, d& hdn hop nay ngudi xubng nhiét d6 trong phong va loc
qua Xelit. C6 dich loc. Tinh ché bing sic ky phan cin (alumin trung tinh, dich
rira giai metanol trong diclometan 2%) tao ra 0,984 g (95%) N*-(4-
(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-metoxybenzyl)-5-(1-metyl-1H-

pyrazol-4-yl)pyridin-2,3-diamin du6i dang chét rdn mau nau.

Vi du 3- 43- 7: Diéu ché etyl (3-(4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-
3-metoxybenzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-

yl)carbamat

B6 sung trietylamin (0,799 g, 7,90 mmol) vao dung dich c6 khudy cta N>-(4-
(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-metoxybenzyl)-5-(1-metyl-1H-

pyrazol-4-yl)pyridin-2,3-diamin (0,55 g, 1,13 mmol) trong tetrahydrofuran (5
ml). D& hdn hop thu dugc cé khudy & nhiét d¢ trong phong. Sau 15 phit, xtr Iy
hén hop nay bing etyl carbonisothioxyanatidat (0,444 g, 3,39 mmol), va dé hon
hop thu dugc co khudy & nhiét d6 trong phong. Sau 30 phit, loc hdn hop, va co
dich loc. Hoa tan phin cin trong tetrahydrofuran (5 ml) va xir ly béang
trietylamin (0,799 g, 7,90 mmol) va benzensulfonyl clorua (0,259 g, 1,43
mmol). D& hdn hop thu dugc cé khudy & nhiét do trong phong. Sau 16 gio, cd
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hdn hop ndy. Tinh ché bing sic ky phan cin (alumin trung tinh, dich rira giai
etyl axetat trong ete ddu mé 50%) tao ra 0,45 g (68%) etyl (3-(4-(xyclopropyl(6-
metoxypyridin-3-yl)metoxy)-3-metoxybenzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-

imidazo[4,5-b]pyridin-2-yl)carbamat duéi dang dau mau nau.

Vi du 3- 43- 8: Piéu ché 3-(4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-
metoxybenzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin

B& sung kali hydroxit (0,42 g, 7,49 mmol) vao dung dich c6 khudy cta etyl (3-
(4-(xyclopropyl(6-metoxypyridin-3-yl)metoxy)-3-metoxybenzyl)-6-(1-metyl-

1 H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat (0,44 g, 0,75 mmol)
trong n-butanol (4 ml) va nuéc (4 ml). Gia nhiét hdn hop dén nhiét do 130°C.
Sau 16 gid, dé hdn hop nay ngudi xudng nhiét do trong phong va pha loing
bang nudc (15 ml). Chiét hdn hop bang etyl axetat (2 x 60 ml). Lam khé céc pha
hitu co két hop trén natri sulfat, loc, va cd. Tinh ché phén cin qua prep-HPLC dé
tao ra 0,058 g (15%) san pham duéi dang chét rdn mau tring: 'H NMR (500
MHz, CDCls) § 8,24 (d, J= 1,5 Hz, 1H), 8,09 (d, J = 3,0 Hz, 1H), 7,78 (s, 1H),
7,70 — 7,68 (m, 2H), 7,64 (s, 1H), 6,78 — 6,23 (m, 4H), 5,21 (s, 2H), 4,85 (s,
2H), 4,50 (d, J = 8,5 Hz, 1H), 3,98 (s, 3H), 3,93 (s, 3H), 3,79 (s, 3H), 1,45 —
1,40 (m, 1H), 0,75 — 0,70 (m, 1H), 0,61 — 0,50 (m, 2H), 0,38 — 0,34 (m, 1H)
ppm; (M+1) =512.

Vi du 3- 44: Tong hop 3-(3-metoxy-4-((3-metoxy-5,6,7,8-tetrahydroisoquinolin-
8-yl)oxy)benzyl)-6-(1-metyl-1 H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-

amin
Vi du 3- 44- 1: Didu ché 3-metoxy-5,6,7,8-tetrahydroisoquinolin-8-ol

Bd sung natri borohydrua (1,10 g, 29,08 mmol) trong céc phan nhé vao dung
dich c¢6 khudy & nhiét d6 0°C clia 3-metoxy-6,7-dihydroisoquinolin-8(5H)-on
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(1,90 g, 10,72 mmol) trong metanol (30 ml). Pé hdn hop thu duge 4m 1én dén
nhiét do trong phong. Sau 2 gid, dap tit hdn hop bang nudc (20 ml) va chiét
béng etyl axetat (3 x 100 ml). Lam khé céc pha hitu co két hop trén natri sulfat,
loc, va co. Tinh ché bing sic ky phan cin (silicagel, dich rira giai etyl axetat
trong ete dau modé 50%) tao ra 1,60 g (85%) 3-metoxy-5,6,7,8-

tetrahydroisoquinolin-8-ol duéi dang chit rin mau vang nhat.

Vi du 3- 44- 2: Diéu ché 3-(3-metoxy-4-((3-metoxy-5,6,7,8-
tetrahydroisoquinolin-8-yl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3H-
imidazo[4,5-b]pyridin-2-amin

Diéu ché hop chét nay tir 3-metoxy-5,6,7,8-tetrahydroisoquinolin-8-ol bang cach

st dung cac quy trinh da dugc phéc hoa trong Vi dy 3- 43- 2 dén Vi du 3- 43- 8:

"H NMR (400 MHz, CDCls) 6 8,25 (d, J = 1,6 Hz, 1H), 8,12 (s, 1H), 7,77 (s,

1H), 7,70 (d, J=2,0 Hz, 1H), 7,63 (s, 1H), 6,94 (d, J= 8,4 Hz, 1H), 6,84 (d, J =

1,6 Hz, 1H), 6,79 (dd, J = 8,4, 1,6 Hz, 1H), 6,50 (s, 1H), 5,27 — 5,24 (m, 3H),

5,03 (s, 2H), 3,97 (s, 3H), 3,89 (s, 3H), 3,76 (s, 3H), 2,87 - 2,81 (m, 1H), 2,72 —
2,65 (m, 1H), 2,19 — 1,73 (m, 4H) ppm; (M+1) =512

Vi du 3- 45 Téng hop 1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etyl)-5-(1-metyl-1H-pyrazol-4-yl)-1H-benzo[d]imidazol-2-

amin

Vi du 3- 45- 1. Ditu ché 1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etan-1-on

B sung 5-(clometyl)-2-metoxypyridin hydroclorua (4,85 g, 25,01 mmol) vao
huyén phu c6 khudy ctia 1-(4-hydroxy-3-metoxyphenyl)etan-1-on (3,96 g, 23,82
mmol) va kali cacbonat (13,17 g, 95,29 mmol) trong axetonitril (75 ml). Sau 2
gid, pha loing hdon hgp nay bang nude (150 ml) va chiét bang diclometan (3 x
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100 ml). Lam khé cac pha hitu co két hop trén magie sulfat, loc, va co dé tao ra
diu mau vang. Tan nhoé nguyén lidu thd véi hexan tao ra 5,48 g (85%) 1-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)etan-1-on dudi dang chét rén

mau trang.

Vi du  3- 45 2 Pidu ché  1-(3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)phenyl)etan-1-on oxime

B sung hydroxylamin sulfat (4,70 g, 28,61 mmol) vao huyén phu cé khudy cua
1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)etan-1-on (5,48 g, 19,07
mmol) va kali cacbonat (10,54 g, 76,29 mmol) trong metanol (100 ml) va nude
(10 ml). Gia nhiét hdn hop thu dugc dén hdi luu. Sau 64 gid, d& hdn hop nay
ngudi xudng nhiét d trong phong va pha lodng bang nudce (250 ml). Loc huyén
phu thu dugc, va rira banh loc bing nuée (50 ml) va lam kho dé tao ra 5,55 g
(96%) 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)etan-1-on oxime

dudi dang chat ran mau trang.

Vi du 3- 45- 3: Pidu ché 1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etan-1-amin

B sung vao dung dich c¢6 khudy ciia 1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etan-1-on oxime (5,55 g, 18,36 mmol) trong axit axetic (40
ml) duogc bd sung bui k&m (6,00 g, 91,79 mmol). Gia nhiét hon hop thu duge
dén nhiét do 65°C. Sau 1 gio, dé hdn hop nay ngudi xudng nhiét do trong phong
va loc qua Xelit. Rlra banh loc béng metanol (100 ml). Co6 dich loc, va hoa tan
phan cin trong dung dich amoni hydroxit 5N (75 ml). Chiét hdn hop bing
cloroform (2 x 50 ml). Lam khé cac pha hitu co két hop trén magie sulfat, loc,
va ¢6 dé tao ra 4,56 g (86%) 1-(3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)phenyl)etan-1-amin duéi dang dau mau vang.
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Vi du 3- 45- 4: Piu ché 4-iodo-N-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etyl)-2-nitroanilin

B6 sung 1-flo-4-iodo-2-nitrobenzen (2,14 g, 8,02 mmol) vao dung dich c6 khudy
cua 1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)etan-1-amin (1,93 g,
6,68 mmol) va kali cacbonat (3,70 g, 26,75 mmol) trong axetonitril (75 ml). Gia
nhiét hdn hop dén hdi luu. Sau 16 gio, dé hdn hop mau da cam ngudi xudng
nhiét do trong phong va pha lodng bang nudc (150 ml). Chiét hdn hop béang
diclometan (3 x 75 ml), va 1am kho cac pha hitu co két hop trén magie sulfat,
loc, va c6 dé tao ra 3,82 g chét rin mau da cam. T4n nhé nguyén liéu thd véi
hexan tao ra 3,17 g (89%) 4-iodo-N-(1-(3-metoxy-4-((6-metoxypyridin-3-

yl)metoxy)phenyl)etyl)-2-nitroanilin duéi dang chét rin mau da cam sang.

Vi du 3- 45- 5: DPiéu ché 4-iodo-N1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etyl)benzen-1,2-diamin

B6 sung sat(Il) sulfat heptahydrat (5,76 g, 20,73 mmol) va bui k&m (1,35 g,
20,73 mmol) vao huyén phu c6 khudy cua 4-iodo-N-(1-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)phenyl)etyl)-2-nitroanilin (3,17 g, 5,92 mmol) va
amoni clorua (2,53 g, 47,37 mmol) trong tetrahydrofuran (50 ml)/metanol (20
ml)/nuée (10 ml). Gia nhiét hdn hop thu dugc dén hdi luu. Sau 1 gid, dé hén
hop nay ngudi xudng nhiét do trong phong va loc qua Xelit. Rita banh loc béng
metanol (50 ml). C& dich loc, va phan cin pha loing bing dung dich amoni
hydroxit 3N (100 ml). Chiét hdn hop bazo bang cloroform (3 x 50 ml), va lam
khé céc pha hitu co két hop trén magie sulfat, loc, va co dé tao ra 2,02 g (68%)
4-jodo-N'-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)etyl)benzen-

1,2-diamin duéi dang chat ran mau nau.
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Vi du 3- 45- 6: Pidu ché 5-iodo-1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etyl)-1H-benzo[d]imidazol-2-amin

B sung dung dich xyanogen bromua (5,0M trong axetonitril, 4,0 ml, 20,00
mmol) vao dung dich c¢6 khudy coa 4-iodo-N'-(1-(3-metoxy-4-((6-
metoxypyridin-3-yl)metoxy)phenyl)etyl)benzen-1,2-diamin (2,02 g, 4,00 mmol)
trong diclometan (20 ml)/metanol (10 ml). Pé dung dich mau niu dam thu duoc
c6 khudy & nhiét do trong phong. Sau 17 gio, pha lodng hdn hop nay bing dung
dich natri hydroxit 1IN (20 ml), va d& hdn hop bazo nay c6 khudy. Sau 30 phut,
cac pha dugc tach ra, va chiét pha nudc bang cloroform (30 ml). Lam khé céc
pha hitu co két hop trén magie sulfat, loc, va c6 dé tao ra 3,36 g dau mau nAu.
Tinh ché bang séc ky phan cin (CombiFlash, 120 g cot vang SiO,, dich rira giai
metanol trong diclometan 1-5%) tao ra chét ban rin mau nau. T4n nhé nguyén
liéu nay vai 1:1 dietyl ete/diclometan tao ra 0,801 g (38 %) 5-iodo-1-(1-(3-
metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)etyl)-1H-benzo[d]imidazol-2-

amin dudi dang chat ran mau niu vang.

Vi du 3- 45- 7: Diéu ché 1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etyl)-5-(1-metyl-1H-pyrazol-4-yl)-1 H-benzo[d]imidazol-2-

amin

B6 sung paladi(Il) axetat (0,005 g, 0,025 mmol) vao hdn hop cé khudy cua 5-
iodo-1-(1-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)phenyl)etyl)-1H-

benzo[d]imidazol-2-amin (0,267 g, 0,50 mmol), 1-metyl-4-(4,4,5,5-tetrametyl-
1,3,2- dioxaborolan-2-yl)-1H-pyrazol (0,138 g, 0,63 mmol),
trixyclohexylphosphin (0,014 g, 0,050 mmol), kali phosphat tribazo (0,381 g,
1,76 mmol) trong 1,4-dioxan (3 ml) va nuéc (1 ml). Gia nhiét hon hop dén nhiét
do 125°C trong 10 phan ung vi séng. Sau 30 phut, bb sung cac phan thém vao

ctia chét xtc tac (0,005 g) va phdi tir (0,014 g), va gia nhiét lai hdn hop trong 16
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phan tng vi séng dén nhiét d6 150°C. Sau thoi gian phan tmg 60 phut, chuyén
hén hop thd sang lo phan tng vi séng ¢ dung tich 20 ml va xir Iy bing céc phan
thém vao cua este ciia boronat (0,050 g), chat xtc tac (0,005 g), va phdi tir
(0,014 g). Pha loang hén hop bang 1,4-dioxan (8 ml) va nuéc (4 ml) thém vao.
Gia nhiét hdn hop dén nhiét d6 150°C trong 10 phan tng vi séng. Sau téng cong
105 phut, phan tng hoan thanh. Pha lodng hon hop bing nudce (30 ml) va chiét
bang diclometan (3 x 25 ml). Lam kho c4c pha hitu co két hop trén magie sulfat,
loc, va ¢d dé tao ra 419 mg ddu mau nau. Tinh ché bang sic ky (CombiFlash, 12
g cOt vang SiO,, dich rira giai amoni 2M trong metanol/diclometan 1-5%) tao ra
109 mg chat rin pha tap mau nau vang. Tinh ché bang sic ky lan thu hai
(CombiFlash, 12 g cot vang SiO,, dich rua giai amoni 2M trong
metanol/diclometan 1-5%) tao ra 0,063 g (26%) san phdm duéi dang chét ran
mau vang: '"H NMR (400 MHz, CDCl) 6 8,22 — 8,16 (m, 1H), 7,75 (d, J=0,8
Hz, 1H), 7,68 (dd, J= 8,5, 2,4 Hz, 1H), 7,58 (d, J= 0,8 Hz, 1H), 7,53 (d, J=1,5
Hz, 1H), 7,20 — 7,16 (m, 1H), 7,11 — 7,06 (m, 1H), 6,96 - 6,87 (m, 2H), 6,80 —
6,73 (m, 2H), 5,55 (q, J=7,1 Hz, 1H), 5,05 (s, 2H), 4,33 (br s, 2H), 3,95 (s, 3H),
3,94 (s, 3H), 3,76 (s, 3H), 1,87 (d, J=7,1 Hz, 3H) ppm; (M+1) = 485.

Vi du 3- 46: Téng hop 5-(4-flophenyl)-1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etyl)-1H-benzo[d]|imidazol-2-amin

Bb sung tién chét xtc tdc XPhos thé hé tht 2 (0,015 g, 0,018 mmol) vao dung
dich  ¢o khudy  cia  5-iodo-1-(1-(3-metoxy-4-((6-metoxypyridin-3-
yl)metoxy)phenyl)etyl)-1H-benzo|d]|imidazol-2-amin (Vi du 3-45-6) (0,195 g,
0,37 mmol), axit 4-flophenylboronic (0,064 g, 0,46 mmol), va kali phosphat
tribazo (0,413 g, 1,91 mmol) trong tetrahydrofuran (5 ml)/nuéc (4 ml). Khir khi
dung dich mau vang nay trong chan khéng/lam day tré lai bang nito (x 3). Gia

nhiét hdn hop dén nhiét do 60°C. Sau 90 phit, xir ly hdn hop niy bang phan
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thém vao cua axit boronic (0,030 g) va tién chét xtic tic (0,014 g), va ting nhiét
d6 18n 75°C. Sau téng thoi gian phan Gng 1a 150 phut, d& hén hop mau nau nay
ngudi xubng nhiét do trong phong va pha lodng bing nude (30 ml). Chiét hdn
hop bang diclometan (3 x 25 ml). Lam kho céc pha hitu co két hop trén magie
sulfat, loc, va c6 dé tao ra 0,282 g ddu mau nau. Tinh ché br?mg séc ky
(CombiFlash, 12 g ¢t vang SiO,;, dich rira gidi amoni 2M trong
metanol/diclometan 1-5%) tao ra 0,142 g (78%) san phdm duéi dang chét ran
mau vang: 'H NMR (400 MHz, CDCl;) 6 8,20 (dd, J = 2,4, 0,8 Hz, 1H), 7,68
(dd, J = 8,4, 2,5 Hz, 1H), 7,62 — 7,52 (m, 3H), 7,23 (dd, J = 8,4, 1,7 Hz, 1H),
7,17 — 7,06 (m, 3H), 6,96 — 6,88 (m, 2H), 6,81 — 6,79 (m, 1H), 6,78 — 6,74 (m,
1H), 5,58 (q, J = 7,0 Hz, 1H), 5,05 (s, 2H), 4,49 (s, 2H), 3,93 (s, 3H), 3,76 (s,
3H), 1,88 (d, J= 7,0 Hz, 3H) ppm; (M+1) = 499.

Vi du 3- 47: Tbéng hop  5-(4-flophenyl)-1-(1-(3-metoxy-4-((6-
(triflometyl)pyridin-3-yl)metoxy)phenyl)etyl)- 1 H-benzo[d]imidazol

Vi du 3- 47- 1: Pidu ché 5-iodo-1-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-1H-benzo[d]imidazol

B6 sung trietyl orthoformat (1,0 ml, 5,89 mmol) va axit p-toluensulfonic
monohydrat (0,025 g, 0,13 mmol) vao dung dich cé khudy cta 4-iodo-N1-(1-(3-
metoxy-4-((6-(triflometyl)pyridin-3-yl)metoxy)phenyl)etyl)benzen-1,2-diamin

[duoc diéu ché tir 5-(clometyl)-2-(triflometyl)pyridin bang cach st dung cac quy
trinh dugc mé ta trong Vi du 3-45-1 dén Vi du 3-45-5] (1,04 g, 1,91 mmol)
trong etanol (30 ml). Gia nhiét dung dich mau vang dén hdi luu. Sau 30 phut, dé
hdn hop ndy ngudi xubng nhiét d trong phong va cb dé tao ra ddu mau vang.
Tinh ché bing sic ky (CombiFlash, 24 g cot vang SiO,, dich ria gii
metanol/diclometan 1-5%) tao ra 0,803 g (76%) 5-iodo-1-(1-(3-metoxy-4-((6-
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(triflometyl)pyridin-3-yl)metoxy)phenyl)etyl)-1H-benzo[d]imidazol dudi dang

chat ran mau vang.

Vi du  3- 47- 2DPidu  ché  5-(4-flophenyl)-1-(1-(3-metoxy-4-((6-
(triflometyl)pyridin-3-yl)metoxy)phenyl)etyl)-1H-benzo[d]imidazol

B4 sung tién chit xuc tic XPhos thé hé thir 2 (0,024 g, 0,031 mmol) vao dung
dich c¢6 khudy ctia 5-iodo-1-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-1H-benzo[d]imidazol (0,248 g, 0,45 mmol), axit (4-
flophenyl)boronic (0,088 g, 0,63 mmol), va kali phosphat tribazo (0,485 g, 2,24
mmol) trong tetrahydrofuran (7 ml)/nuéc (5 ml). Khir khi dung dich mau vang
nay trong chan khéng/lam diy tro lai bing nito (x 3). Gia nhiét hdn hop dén
nhiét do 75°C. Sau 45 phut, d& hdn hop phan ing mau nau ngudi xudng nhiét do
trong phong va pha lodng bang nudc (30 ml). Chiét hdn hop bang diclometan (2
x 25 ml). Lam kho cac pha hitu co két hop trén magie sulfat, loc, va ¢ dé tao ra
0,271 g diu mau nau. Tinh ché bang sdc ky (CombiFlash, 12 g cot vang SiO»,
dich rira giai metanol/diclometan 1-5%) tao ra 0,200 g (86 %) san pham duéi
dang chét rin mau tréng nho: '"H NMR (400 MHz, CDCl;) & 8,78 (d, J= 2,0 Hz,
1H), 8,08 (s, 1H), 7,99 — 7,94 (m, 2H), 7,70 (dd, J = 8,1, 0,8 Hz, 1H), 7,61 —
7,52 (m, 2H), 7,40 (dd, J = 8,4, 1,7 Hz, 1H), 7,27 — 7,23 (m, 1H), 7,16 — 7,09
(m, 2H), 6,88 — 6,84 (m, 1H), 6,80 — 6,76 (m, 1H), 6,75 — 6,73 (m, 1H), 5,60 (q,
J=17,0 Hz, 1H), 5,20 (s, 2H), 3,80 (s, 3H), 2,01 (d, J= 7,0 Hz, 3H) ppm; (M+1)
= 522.

Vi du 3- 48: Téng hop cic hop chét khac tir S-iodo-1-(1-(3-metoxy-4-((6-
(triflometyl)pyridin-3-yl)metoxy)phenyl)etyl)-1H-benzo[d]imidazol

Hop chit sau day duoc didu ché tr 5-iodo-1-(1-(3-metoxy-4-((6-
(triflometyl)pyridin-3-yl)metoxy)phenyl)etyl)-1 H-benzo[d]imidazol bang cach
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st dung quy trinh dugc mé ta trong Vi du 3- 47- 2 bang cach dung ddi tac ndi
este cua boronat thich hop.

Vi du 3- 48- l: 1-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-5-(1-metyl-1 H-pyrazol-4-yl)-1H-benzo[d]imidazol

'H NMR (400 MHz, CDCl5) & 8,82 — 8,75 (m, 1H), 8,04 (s, 1H), 7,99 — 7,93 (m,
1H), 7,89 (dd, J = 1,7, 0,7 Hz, 1H), 7,76 (d, J = 0,8 Hz, 1H), 7,72 — 7,68 (m,
1H), 7,64 — 7,57 (m, 1H), 7,34 (dd, J = 8,4, 1,6 Hz, 1H), 7,18 (dd, J = 8,4, 0,7
Hz, 1H), 6,85 (d, J= 8,2 Hz, 1H), 6,80 — 6,70 (m, 2H), 5,57 (q, J = 7,0 Hz, 1H),
5,20 (s, 2H), 3,95 (s, 3H), 3,79 (s, 3H), 1,99 (d, J = 7,0 Hz, 3H) ppm; (M+1) =
508.

Vi du  3- 48  2:  4-(1-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-1H-benzo[d]imidazol-5-yl)but-3-yn-1-ol

B4 sung bis(triphenylphosphin)paladi(II) clorua (0,037 g, 0,053 mmol) vao hdn
hop c¢6 khudy cia S-iodo-1-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)—1H—benzo[d]imidazol (0,210 g, 0,38 mmol), 3-butyn-1-
ol (0,041 g, 0,57 mmol), ddng(I) iodua (0,019 g, 0,10 mmol) trong piperidin (4
ml). Gia nhiét hén hop 1én nhiét d§ 100°C trong 10 phan tmg vi séng. Sau 30
phut, d& hdn hop phan tmg nguoi xubng nhiét d trong phong va pha lodng bang
dung dich amoni hydroxit SN (30 ml). Chiét hdn hop bang diclometan (3 x 25
ml). Lam kho cac pha hitu co két hop trén magie sulfat, loc, va co dé tao ra
0,386 g chét rin mau nau. Tinh ché bing sic ky (CombiFlash, 12 g cot vang
Si0,, dich rira gidi metanol/diclometan 1-5%) tao ra 0,157 g (84%) san pham
duéi dang chit rin mau vang nhat: '"H NMR (400 MHz, CDCl;) § 8,78 (d, J =
2,1 Hz, 1H), 8,04 (s, 1H), 8,00 — 7,93 (m, 1H), 7,90 — 7,84 (m, 1H), 7,72 — 7,68
(m, 1H), 7,28 — 7,23 (m, 1H), 7,13 — 7,08 (m, 1H), 6,87 — 6,82 (m, 1H), 6,76 —
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6,64 (m, 2H), 5,55 (q, J = 7,0 Hz, 1H), 5,19 (s, 2H), 3,83 (t, J = 6,2 Hz, 2H),
3,77 (s, 3H), 2,71 (t, J= 6,2 Hz, 2H), 2,00 — 1,92 (m, 4H) ppm; (M+1) = 496.

Vi du 3- 49: Tong hop 3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-6-(1-metyl-1 H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin

Vi du 3-  49- 1:  Pidu  ché  5-iodo-N-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3-nitropyridin-2-amin

B6 sung 2-clo-5-iodo-3-nitropyridin (2,39 g, 8,13 mmol) vao dung dich c6
khudy cua 1-(3-metoxy-4-((4-(triflometyl)benzylJoxy)phenyl)ethanamin [duoc
didu ché tir 1-(clometyl)-4-(triflometyl)benzen bang cach sir dung cic quy trinh
duogc mé ta trong Vi du 3-45-1 dén Vi du 3-45-3] (2,52 g, 7,75 mmol) va N,N-
diisopropyletylamin (2,7 ml, 15,18 mmol) trong axetonitril (30 ml). Gia nhiét
dung dich mau da cam dén hdi luu. Sau 15 gio, dé hdn hop phan tng mau nu
ngudi xubng nhiét do trong phong va pha lodng bang nude (60 ml). Khi khudy
hdn hop nay, chit két tha mau vang duoc tao thanh. Tach chét ran ra bang cach
loc va rira bang nuée (50 ml), va lam kho dé tao ra 4,19 g (94%) 5-iodo-N-(1-(3-
metoxy-4-((4-(triflometyl)benzyl)oxy)phenyl)etyl)-3-nitropyridin-2-amin ~ dudi

dang chat ran mau vang.

Vi du  3- 49- 2: Piéu ché  5-iodo-N?-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)pyridin-2,3-diamin

B sung sat(Il) sulfat heptahydrat (7,18 g, 25,58 mmol) va bui kém (1,69 g,
25,58 mmol) vao hdn hop c6 khudy cta S5-iodo-N-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3-nitropyridin-2-amin (4,19 g, 7,31 mmol),
va amoni clorua (3,14 g, 58,47 mmol) trong tetrahydrofuran (40 ml)/metanol (40.
ml)/nuée (20 ml). Gia nhiét hon hop mau vang dén nhiét d6 60°C. Khi hdn hop
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4m 1én, chuyén dan thanh mau xanh luc. Sau 5 phit, loc hdn hop phéan tng 4m
qua Xelit voi sur hd tro cta etyl axetat (100 ml). Pha lodng dich loc bing dung
dich amoni hydroxit 5N (30 ml), va cic pha duoc tach ra. Chiét pha nuéc bing
etyl axetat (2 x 50 ml). Lam khé céc pha hitu co két hop trén magie sulfat, loc,
va ¢6 dé tao ra 3,72 g ddu mau nu. Tinh ché bing sic ky (CombiFlash, 120 g
cdt vang SiO,, dich rua giai etyl axetat/heptan 30-60%) tao ra 2,39 g (60%) 5-
iodo-N?-(1-(3-metoxy-4-((4-(triflometyl)benzyl)oxy)phenyl)etyl)pyridin-2,3-

diamin dudi dang chat ran mau trang nho.

Vi du 3- 49- 3: Pidu ché etyl (6-iodo-3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

B sung etoxycarbonyl isothioxyanat (0,64 ml, 5,28 mmol) vao dung dich c6
khuay clia 5-iodo-N?-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)pyridin-2,3-diamin (2,39 g, 4,40 mmol) va
trietylamin (0,92 ml, 6,60 mmol) trong tetrahydrofuran (30 ml). Sau 3 gio, pha
lodng hdn hop nay bang nudc mubi (100 ml) va chiét bang etyl axetat (3 x 50
ml). Lam khé cac pha hitu co két hop trén magie sulfat, loc, va co détaora3,16
g chét rin c6 bot mau nau. Hoa tan chit ran tho trong tetrahydrofuran (30 ml) va
xu ly br?mg trietylamin (1,53 ml, 11,01 mmol) va benzensulfonyl clorua (1,42 ml,
11,01 mmol). P& hdn hop mau vang nay c6 khudy & nhiét d6 trong phong. Sau
63 gid, pha lodng hon hop nay bang nude (100 ml) va dé c6 khudy & nhiét do
trong phong. Sau 2 gio, chiét hdn hop phan ung bang diclometan (3 x 50 ml).
Rira c4c pha hitu co két hop bang dung dich kali cacbonat bdo hoa (50 ml), lam
khé trén magie sulfat, loc, va co dé taora 3,62 g d4u mau nau. Tinh ché bang sic
ky (CombiFlash, 80 g ct vang SiO,, dich rira giai etyl axetat/heptan 10-30%)
tao ra chit rin mau nau vang. T4n nho nguyén lidu nay véi dietyl ete (50 ml) tao

ra 1,30 g (46%) etyl (6-i0do-3-(1-(3-metoxy-4-((4-
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(triflometyl)benzyl)oxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

dudi dang chat ran mau trang.

Vi du  3- 49- 4 Ditu ché  6-iodo-3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-amin

Bé sung kali phosphat tribazo (1,76 g, 8,12 mmol) vao dung dich cé khudy cta
etyl (6-i0do-3-(1-(3-metoxy-4-((4-(triflometyl)benzyl)oxy)phenyl)etyl)-3 H-
imidazo[4,5-b]pyridin-2-yl)carbamat (1,30 g, 2,03 mmol) trong etanol (8
ml)/nuée (6 ml). Gia nhiét hdn hop dén nhiét d6 160°C trong 10 phéan tmg vi
séng. Sau 1 gio, pha lodng hén hop phan tmg bing nudc (100 ml), tao ra chat
két tha. Tach chét rén ra bang cach loc, rira bang nudc (25 ml), va 1am kho dé
tao ra 1,02 g (88%) 6-10do-3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-amin dudi

dang chat ran mau trang.

Vi du 3- 49- 5: Didu ché 3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin

B sung tién chit xuc tac XPhos thé hé thir 2 (0,032 g, 0,041 mmol) vao hén
hop co khudy cua 6-i0do-3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3H-imidazo[4,5-b]pyridin-2-amin (0,253
g, 0,45 mmol), 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol (0,158 g, 0,76 mmol), kali phosphat tribazo (0,495 g, 2,29 mmol) trong
tetrahydrofuran (5 ml)/nude (4 ml). Khir khi dung dich mau vang nay trong chan
khong/lam day trd lai bang nito (x 3). Gia nhiét hn hop 1én nhiét d6 75 °C. Sau
4 gidy, dé hon hop nay ngudi xubng nhiét d6 trong phong va pha lodng bang
nuée (40 ml). Chiét hdn hop bing etyl axetat (3 x 25 ml). Lam khé c4c pha hitu
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co két hop trén magie sulfat, loc, va co dé tao ra 0,320 g diu mau nAu. Tinh ché
bang séc ky (CombiFlash, 12 g c6t vang SiO,, dich rira giai amoni 2M trong
metanol/diclometan 1-5%) tao ra 0,178 g (77%) san pham duéi dang chét ran
mau niu vang: '"H NMR (400 MHz, CDCl;) 8 8,25 (d, J= 1,9 Hz, 1H), 7,77 (d, J
= 0,8 Hz, 1H), 7,68 (d, J = 1,9 Hz, 1H), 7,66 — 7,62 (m, 3H), 7,57 — 7,53 (m,
2H), 6,96 — 6,92 (m, 1H), 6,89 — 6,84 (m, 2H), 6,11 (q, J= 7,1 Hz, 1H), 5,21 (s,
2H), 4,46 (br s, 2H), 3,98 (s, 3H), 3,80 (s, 3H), 1,87 (d, J = 7,1 Hz, 3H) ppm;
(M+1) = 523.

Vi du 3- 49- 6 a va Vi du 3- 49- 6 b: Tach khong ddi ximg 3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin

3-(1-(3-metoxy-4-((4-(triflometyl)benzyl)oxy)phenyl)etyl)-6-(1-metyl-1H-
pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin tri¢t quang dugc dua di tach
khong d6i ximg bing cach st dung SFC (c6t AS 21 x 250 mm, metanol
25%/dietylamin 0,5%, tbc do dong chay 50 g/phut) dé tao ra hai chit dong phan
d6i anh. CAu hinh tuyét dbi khéng dugc chi dinh.
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Hinh 2: Vi du 3- 49- 6a Hinh 3: Vi du 3- 49- 6b
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Vi du 3- 50: Téng hop cac hop chit khac tir 6-iodo-3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-amin

Céac hop chit sau diy duoc diéu ché tir 6-iodo-3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-amin béang
céch st dung quy trinh duoc mod ta trong Vi du 3- 49- 5 bang cach dung ddi tac

ndi este ctia boronat thich hop.

Vi du 3- 50- l: 2-(4-(2-Amino-3-(1-(3-metoxy-4-((4-
(triflometyl)benzyl)oxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-1H-
pyrazol-1-yl)etan-1-ol (RA10074277)

'H NMR (400 MHz, CDCl;) & 8,23 (d, J= 1,9 Hz, 1H), 7,80 (d, J = 0,8 Hz, 1H),
7,71 (d, J = 0,8 Hz, 1H), 7,68 — 7,61 (m, 3H), 7,58 — 7,53 (m, 2H), 6,96 — 6,92
(m, 1H), 6,89 — 6,84 (m, 2H), 6,11 (q, J = 7,1 Hz, 1H), 5,20 (s, 2H), 4,44 (br s,
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2H), 4,35 — 4,27 (m, 2H), 4,11 — 4,02 (m, 2H), 3,80 (s, 3H), 1,87 (d, J= 7,1 Hz,
3H), 1,68 (s, 1H) ppm; (M+1) = 553.

Vi du 3- 50- 2: 3-(1-(3-metoxy-4-((4-(triflometyl)benzyl)oxy)phenyl)etyl)-6-
(1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-2-amin (RA10161874)

'H NMR (400 MHz, DMSO-ds) 8 12,90 (s, 1H), 8,17 (d, J= 2,0 Hz, 2H), 7,96 —
7,88 (m, 1H), 7,74 (d, J = 8,1 Hz, 2H), 7,67 — 7,59 (m, 3H), 7,23 (d, J= 1,3 Hz,
1H), 7,07 — 6,92 (m, 4H), 5,66 (q, J = 7,0 Hz, 1H), 5,16 (s, 2H), 3,74 (s, 3H),
2,04 (d, J= 7,0 Hz, 3H) ppm; (M+1) = 5009.

Vi du 3- 51: Tdéng hop 3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
ylD)metoxy)phenyl)propyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin

Vi du 3- 51- 1: Didu ché 3-metoxy-4-((6-(triflometyl)pyridin-3-

yl)metoxy)benzonitril

B sung dich phén téan natri hydrua 60% (0,639 g, 15,98 mmol; chu ¥ giai phong
khi va toa nhiét nhe khi bd sung) vao dung dich c6 khudy cita (6-
(triflometyl)pyridin-3-yl)metanol (2,70 g, 15,25 mmol) trong dimetylsulfoxit (25
ml). Sau 30 phat, x& Iy hdn hop phan tng mau niu sim bing 4-flo-3-
metoxybenzonitril (2,24 g, 14,52 mmol) va dé c6 khudy. 45 phut sau khi bd
sung, pha lodng hdén hop mau da cam-nau bang nude (150 ml) va chiét bang etyl
axetat (3 x 50 ml). Rra cac pha hitu co két hop bing nudc mudi (50 ml), lam
khé trén magie sulfat, loc, va cd dé tao ra 4,50 g chét rin mau da cam. Tinh ché
bing sic ky (CombiFlash, 120 g c6t vang SiO,, dich rira giai etyl axetat/heptan
10-25%) tao ra 1,93 g (43%) 3-metoxy-4-((6-(triflometyl)pyridin-3-

yl)metoxy)benzonitril dudi dang chét rdn mau tring nho.
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Vi du 3- 51- 2: Pidu ché 1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)propan-1-on

Bé sung dung dich etylmagie bromua (1,0 M trong tetrahydrofuran, 7,0 ml, 7,00
mmol) sau d6 1a dong(I) iodua (0,010 g, 0,055 mmol) vao dung dich c6 khudy &
nhiét do 0 °C cia 3-metoxy-4-((6-(triflometyl)pyridin-3-yl)metoxy)benzonitril
(1,69 g, 5,48 mmol) trong tetrahydrofuran (15 ml) . P& hdn hop mau nau do thu
dugce nay Am 1én dén nhiét do trong phong va khudy. Sau 16 gio, xtr Iy hén hop
nay bang dung dich axit hydrocloric IN (25 ml) va d c6 khudy. Sau 30 phut,
diéu chinh hdn hop vé do pH ~ 7 bang dung dich kali cacbonat bdo hoa (20 ml)
va chiét bang etyl axetat (3 x 30 ml). Lam khé cac pha hitu co két hop trén
magie sulfat, loc, va ¢6 dé tao ra 1,86 g ddu mau nau. Tinh ché bang sic ky
(CombiFlash, 40 g cot SiO,, dich rtra gidi etyl axetat/heptan 25-50%) tao ra 1,44
g (77%) 1-(3-metoxy-4-((6-(triflometyl)pyridin-3-yl)metoxy)phenyl)propan-1-

on dudi dang chat ran mau trang nho.

Vi du 3- 51- 3: Pidu ché 5-iodo-N-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)propyl)-3-nitropyridin-2-amin

Piéu ché hop chit nay tr 1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)propan-1-on bang cach sir dung cic quy trinh dugc mo ta
trong Vi du 3- 45- 2 dén Vi du 3- 45- 4.

Vi du 3- 51- 4: Piéu ché 5-iodo-N?-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)propyl)pyridin-2,3-diamin

B6 sung sit (0,714 g, 12,77 mmol) vao huyén phu ¢6 khudy cta 5-iodo-N-(1-(3-
metoxy-4-((6-(triflometyl)pyridin-3-yl)metoxy)phenyl)propyl)-3-nitropyridin-2-
amin (1,25 g, 2,12 mmol) trong axit axetic (20 ml). Gia nhiét hdn hop mau vang
dén nhiét d6 125 °C. Khi gia nhiét hdn hop, mau vang nhat di va huyén phi mau
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x4m dugc tao thanh. Sau 10 phat, d& hdn hop nay ng}uc}i xudng nhiét do trong
phong va pha loéng bang etyl axetat (75 ml). Loc huyén pht qua Xelit véi sy hd
trg cla etyl axetat (50 ml). Rira dich loc bang nuée (2 x 30 ml) va sau d6 bang
amoni hydroxit dac (2 x 30 ml). Lam kho pha hitu co trén magie sulfat, loc, va
b dé tao ra 1,20 g (>100%) 5-iodo-N?-(1-(3-metoxy-4-((6-(triflometyl)pyridin-
3-yl)metoxy)phenyl)propyl)pyridin-2,3-diamin duéi dang ddu mau nau.

Vi du 3- 51- 5: DPiéu ché 3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)propyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-
b]pyridin-2-amin

Diéu ché hop chét nay tir 5-iodo-N?-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)propyl)pyridin-2,3-diamin bang cach st dung céc quy trinh
dugce md ta trong Vi du 3- 49- 3 dén Vi du 3- 49- 5: "TH NMR (400 MHz, CDCl;)
68,79 (s, 1H), 8,25 (d, J= 1,7 Hz, 1H), 7,98 (d, J= 8,2 Hz, 1H), 7,81 — 7,59 (m,
4H), 7,01 — 6,84 (m, 3H), 5,80 — 5,70 (m, 1H), 5,21 (s, 2H), 4,68 (br s, 2H), 3,98
(s, 3H), 3,79 (s, 3H), 2,58 — 2,35 (m, 2H), 0,97 - 0,86 (m, 3H) ppm; (M+1) =
538.

Vi du 3- 52: Tbéng hop 3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin

Vi du 3- 52- 1: Diéu ché 6-iodo-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin

B6 sung trietyl orthoformat (1,0 ml, 5,89 mmol) vao dung dich c6 khudy cta 5-
iodo-N2-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-

yl)metoxy)phenyl)etyl)pyridin-2,3-diamin [dugc diéu ché tir 5-(clometyl)-2-
(triflometyl)pyridin bang cach st dung cac quy trinh dugc mé ta trong Vi du 3-
45-1 dén Vi du 3-45-5] (0,710 g, 1,30 mmol) trong etanol (30 ml). X 1y dung
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dich mau vang bang axit p-toluensulfonic monohydrat (0,025 g, 0,13 mmol) va
gia nhiét dén hdi luu. Sau 30 phut, & hdn hop ndy ngudi xudng nhiét do trong
phong va ¢6. Phan cin dugc phén chia giita etyl axetat (50 ml) va dung dich kali
cacbonat bdo hoa (50 ml). Cac pha dugc tach ra, va lam kho pha hitu co trén
magie sulfat, loc, va c6 dé tao ra 0,739 g (>100%) 6-iodo-3-(1-(3-metoxy-4-((6-
(triflometyl)pyridin-3-yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin ~ dudi

dang chat ran mau da cam.

Vi du 3- 52- 2: DPidu ché 3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin

Diéu ché hop chét ndy tir 6-iodo-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin bang cach st dung quy trinh
dugc md ta trong Vi du 3- 49- 5: 'TH NMR (400 MHz, CDCl;) & 8,78 (s, 1H),
8,55 (d, J=1,9 Hz, 1H), 8,15 - 7,93 (m, 3H), 7,79 (s, 1H), 7,74 — 7,62 (m, 2H),
6,97 — 6,83 (m, 3H), 5,99 (q, J= 7,1 Hz, 1H), 5,20 (s, 2H), 3,98 (s, 3H), 3,83 (s,
3H), 2,00 (d, J= 7,1 Hz, 3H) ppm; (M+1) = 509.

Vi du 3- 53: Toéng hop 3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-

2-amin

Vi du 3- 53- 1: Diéu ché etyl (6-iodo-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-
3-yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat

B6 sung etoxycarbonyl isothioxyanat (0,44 ml, 3,66 mmol) vao dung dich cé
khuay cla 5-iodo-N?-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)pyridin-2,3-diamin [dugc diéu ché tir 5-(clometyl)-2-
(triflometyl)pyridin bang céch sir dung cac quy trinh dugc mé ta trong Vi du 3-
45-1 dén Vi du 3-45-5] (1,66 g, 3,05 mmol) va trietylamin (0,64 ml, 4,57 mmol)
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trong tetrahydrdfuran (30 ml). Sau 30 phut, pha loing hdn hop nay bang nudc
mudi (100 ml) va chiét bang etyl axetat (3 x 50 ml). Lam khé céc pha hitu co két
hop trén magie sulfat, loc, va cd dé tao ra 2,18 g dudi dang chét rin c6 bot mau
niu. Hoa tan nguyén liéu thoé trong tetrahydrofuran (30 ml) va trietylamin (1,05
ml, 7,53 mmol). X Iy dung dich mau vang nhat nay bang benzensulfonyl clorua
(0,97 ml, 7,51 mmol) va dé co khudy & nhiét d6 trong phong. Sau 17 gid, pha
lodng hdn hop nay bang nude (100 ml) va dé co khudy & nhiét d6 trong phong.
Sau 15 phut, chiét hdn hop phan tng bang diclometan (3 x 50 ml). Rira cac pha
hitu co két hop bang dung dich kali cacbonat bdo hoa (50 ml), lam kho trén
magie sulfat, loc, va co dé tao ra 2,77 g diu mau nau. Tinh ché béng sic ky
(CombiFlash, 40 g cot vang SiO,, dich rtra giai etyl axetat/heptan 20-40%) tao ra
1,53 g (79%) etyl (6-iodo-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat duéi dang chét

ran mau nau vang.

Vi du 3- 53- 2: Piéu ché 6-iodo-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-amin

-B(K)”Sling kali phosphat tribazo (2,07 g, 9,54 mmol) vao dung dich c6 khudy cua
etyl (6-i0do-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-yl)carbamat (1,53 g, 2,39
mmol), trong etanol (10 ml)/nude (4 ml). Chiéu xa hén hop nay trong 10 phan
mg vi séng & nhiét d6 150°C. Sau 1 gid, hon hop dugc dua vao vong gia nhiét
bang vi séng bd sung (160°C, 30 phut). Sau téng cong 90 phut, pha lodng hon
hop nay bang nuéc (100 ml) va chiét bang diclometan (2 x 50 ml). Lam khd céc
pha hitu co két hop trén magie sulfat, loc, va c6 dé taora 1,31 g (97%) 6-iodo-3-
(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-yl)metoxy)phenyl)etyl)-3 H-

imidazo[4,5-b]pyridin-2-amin du6i dang chét rén c6 bot mau da cam.
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Vi du 3- 53- 3: Piéu ché 3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin-

2-amin

Diéu ché hop chit nay tir 6-iodo-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-amin bang cach st dung
quy trinh dugc mé ta trong Vi du 3- 49- 5: 'H NMR (400 MHz, CDCl;) & 8,84 —
8,76 (m, 1H), 8,25 (d, /= 1,9 Hz, 1H), 8,04 — 7,95 (m, 1H), 7,77 (d, J= 0,8 Hz,
1H), 7,74 — 7,66 (m, 2H), 7,63 (d, J= 0,8 Hz, 1H), 6,99 — 6,94 (m, 1H), 6,94 —
6,86 (m, 2H), 6,12 (q, J = 7,1 Hz, 1H), 5,23 (s, 2H), 4,37 (s, 2H), 3,98 (s, 3H),
3,79 (s, 3H), 1,89 (d, J= 17,1 Hz, 3H) ppm; (M+1) = 524.

Vi du 3- 54: Téng hop 2-(4-(2-amino-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-
3-yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-6-yl)-1H-pyrazol-1-yl)etan-
1-ol

Diéu ché hop chét nay tir 6-iodo-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-amin bang cach s dung
quy trinh dugc mo ta trong Vi du 3- 49- 5 bang cach ding ddi tic ndi este clia
boronat thich hop: 'H NMR (400 MHz, CDCls) & 8,84 — 8,76 (m, 1H), 8,23 (d, J
= 1,9 Hz, 1H), 8,03 — 7,95 (m, 1H), 7,80 (d, J = 0,8 Hz, 1H), 7,73 — 7,70 (m,
2H), 7,66 (d, J=1,9 Hz, 1H), 7,01 — 6,85 (m, 3H), 6,11 (q, J=7,1 Hz, 1H), 5,23
(s, 2H), 4,47 (s, 2H), 4,35 — 4,26 (m, 2H), 4,10 — 4,03 (m, 2H), 3,79 (s, 3H),
1,88 (d, /J=7,1 Hz, 3H), 1,70 (br s, 1H) ppm; (M+1) = 554.

Vi du 3- 55: Tong hop 4-(2-amino-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-6-yl)but-3-yn-1-ol

Piéu ché hop chét nay tir 6-iodo-3-(1-(3-metoxy-4-((6-(triflometyl)pyridin-3-
yl)metoxy)phenyl)etyl)-3 H-imidazo[4,5-b]pyridin-2-amin bing cach st dung
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quy trinh dugc md ta trong Vi du 3- 48- 2: '"H NMR (400 MHz, CDCl;) & 8,80
(d, J=2,0 Hz, 1H), 8,18 (d, J= 1,7 Hz, 1H), 8,04 — 7,95 (m, 1H), 7,72 (dd, J =
8,1, 0,8 Hz, 1H), 7,64 (d, J= 1,7 Hz, 1H), 6,98 — 6,88 (m, 2H), 6,84 (d, J=2,0
Hz, 1H), 6,10 (q, J = 7,1 Hz, 1H), 5,22 (s, 2H), 4,44 (br s, 2H), 3,85 (t, J = 6,2
Hz, 2H), 3,79 (s, 3H), 2,74 (t, J= 6,2 Hz, 2H), 2,01 (br s, 1H), 1,86 (d, J=17,1
Hz, 3H) ppm; (M+1)=512.

Vi du 3- 56: Toéng hop 4-(3-(4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-
metoxybenzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)but-3-yn-1-ol

Vi du 3- 56- 1: Diéu ché rert-butyl (4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-

metoxybenzyl)carbamat

B sung 5-(clometyl)-2-(diflometyl)pyridin hydroclorua (4,58 g, 21,40 mmol)
vao dung dich c6 khudy cta tert-butyl 4-hydroxy-3-metoxybenzylcarbamat
(4,70 g, 18,56 mmol) va kali cacbonat (7,64 g, 55,28 mmol) trong axetonitril (50
ml). Gia nhiét hdn hop dén héi luu. Sau 3 gio, dé huyén phi mau tring nho
ngudi xudng nhiét do trong phong va pha loang bang nude (200 ml). Chiét hdn
~ hop bang diclometan (3 x 75 ml). Lam khd c4c pha hitu co két hop trén magie
sulfat, loc, va cd dé tao ra 7,74 g (> 100%) tert-butyl 4-((6-(diflometyl)pyridin-

3-yl)metoxy)-3-metoxybenzylcarbamat dudi dang chét rin mau vang dang sap.

Vi du 3- 56- 2: Diéu ché (4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-

metoxyphenyl)metanamin

Bé sung axit trifloaxetic (15 ml, 194,70 mmol) vao dung dich c6 khudy cua tert-
butyl 4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-metoxybenzylcarbamat (7,32 g,
18,56 mmol) trong diclometan (30 ml). Sau 2 gid, c6 hon hop phan tmg, va hoa
tan phan can trong nuéc (75 ml). Chiét dung dich axidic bing dietyl ete (50 ml).

Pha nudc dugce gitt lai va tao ra bazo bang dung dich amoni hydroxit dic (50
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ml). Chiét pha nudc bazo bang diclometan (2 x 100 ml). Lam khé cac pha hitu
co két hop trén magie sulfat, loc, va c6 dé tao ra 4,54 g (83%) (4-((6-
(diflometyl)pyridin-3-yl)metoxy)-3-metoxyphenyl)metanamin dudi dang chét

ran mau vang.

Vi du 3- 56- 3: Diéu ché 3-(4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-
metoxybenzyl)-6-iodo-3 H-imidazo[4,5-b]pyridin

B sung trietyl orthoformat (3,0 ml, 18,02 mmol) vao dung dich c¢6 khudy cua
N?-(4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-metoxybenzyl)-5-iodopyridin-2,3-
diamin [dugc didu ché tr (4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-
metoxyphenyl)metanamin bang cach sir dung cc quy trinh dugc mo ta trong Vi
du 3- 45- 4 va Vi du 3- 45- 5] (3,10 g, 6,05 mmol) trong etanol (50 ml). Xt ly
hdn hop béng axit p-toluensulfonic monohydrat (50 mg, 262,86 pmol) va gia
nhiét dén hoi lwu. Sau 45 phat, dé hdn hop nay ngudi xudng nhiét do trong
phong, dan dén sy tao thanh chét két tia. C6 hon hop, va hoa tan phan cin trong
cloroform (150 ml). Rira dung dich nay bang dung dich kali cacbonat bio hoa,
lam kho trén magie sulfat, loc, va c¢6 dé tao ra 3,15 g (99%) 3-(4-((6-
| (diﬂdmetyl)ioyridin-?»-yl)metoxy)—3-metoxybenzyl)—6-iodo-3H-imidazo[4,5-

b]pyridin duéi dang chét rin mau nau.

Vi du 3- 56- 4: Diéu ché 4-(3-(4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-
metoxybenzyl)-3 H-imidazo[4,5-b]pyridin-6-yl)but-3-yn-1-ol

Pidu ché hop chit nay tr 3-(4-((6-(diflometyl)pyridin-3-yl)metoxy)-3-
metoxybenzyl)-6-iodo-3 H-imidazo[4,5-b]pyridin bang cach st dung quy trinh
dugc md ta trong Vi du 3- 48- 2: 'TH NMR (400 MHz, CDCl;) 8 8,71 — 8,69 (m,
1H), 8,48 (d, J= 1,7 Hz, 1H), 8,10 (d, J= 1,7 Hz, 1H), 8,02 (s, 1H), 7,92 (dd, J
= 8,1, 2,1 Hz, 1H), 7,65 (d, J = 8,1 Hz, 1H), 6,92 (d, J = 1,8 Hz, 1H), 6,87 —
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6,80 (m, 2H), 6,64 (t, J= 55,4 Hz, 1H), 5,38 (s, 2H), 5,17 (s, 2H), 3,87 (t, J =
6,3 Hz, 2H), 3,82 (s, 3H), 2,75 (t, /= 6,3 Hz, 2H), 2,11 (br s, 1H) ppm; (M+1) =
465.

Vi du 3- 57: Téng hop 3-(3-metoxy-4-(1-(6-metoxypyridin-3-yl)etoxy)benzyl)-
6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin format

Vi du 3- 57- 1: Piéu ché 4-(((5-iodo-3-nitropyridin-2-yl)amino)metyl)-2-

metoxyphenol

B6 sung N, N-disopropyletylamin (5,96 ml, 34,10 mmol) vao huyén phu c6
khudy ctia 4-hydroxy-3-metoxybenzylamin hydroclorua (1,32 g, 6,82 mmol) va
2-clo-5-i0do-3-nitropyridin (2,00 g, 6,82 mmol) trong axetonitril (20 ml). Khudy
huyén phu va gia nhiét 1én nhiét d6 100°C. Sau 1 gid, dé hdn hop nay ngudi
xubng nhiét d6 trong phong, va bd sung dung dich kali hydroxit trong nudc 2N
(0,68 ml). C6 hdn hop dé tao ra 4-(((5-iodo-3-nitropyridin-2-yl)amino)metyl)-2-

metoxyphenol du6i dang chét rén pha tap.

Vi du 3- 57- 2: Diéu ché 4-((6-iodo-3H-imidazo[4,5-b]pyridin-3-yl)metyl)-2-

metoxyphenol

Diéu ché hop chit nay trong hai budc tir 4-(((5-iodo-3-nitropyridin-2-
yl)amino)metyl)-2-metoxyphenol bang céch st dung cic quy trinh dugc mé ta

trong Vi du 3- 49- 2 va Vi du 3- 52- 2.

Vi du 3- 57- 3: DPidu ché 6-iodo-3-(3-metoxy-4-(1-(6-metoxypyridin-3-
yl)etoxy)benzyl)-3 H-imidazo[4,5-b]pyridin

B sung 5-(1-cloetyl)-2-metoxypyridin (0,72 g, 4,20 mmol) vao hdn hop c6
khudy cta 4-((6-iodo-3H-imidazo[4,5-b]pyridin-3-yl)metyl)-2-metoxyphenol
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(1,32 g, 3,46 mmol) va kali cacbonat (1,30 g, 9,41 mmol) trong axetonitril (25
ml). Gia nhiét hén hop & nhiét dé6 100°C. Sau 6,5 gio, b6 sung luong bd sung
ctia 5-(1-cloetyl)-2-metoxypyridin (0,300 g, 1,75 mmol), va tiép tuc gia nhiét.
Sau 22 gid, dé hdn hop nay ngudi xudng nhiét d6 trong phong va phén chia gitra
nudce va etyl axetat/dietyl ete 1:5. Cac pha dugc tach ra, va chiét pha nuéc bang
dietyl ete. Rira cac pha hitu co két hop bang nudc, lam khé trén magie sulfat,
loc, va ¢b. Tinh ché biang sic ky (40 g cot SiO,, dich rira giai amoni 0,01 M
trong metanol/dichlormetan 0-10 %) tao ra 0,88 g (49%) 6-i0do-3-(3-metoxy-4-
(1-(6-metoxypyridin-3-yl)etoxy)benzyl)-3 H-imidazo[4,5-b]pyridin dudi dang
chét ran pha tap.

Vi du 3- 57- 4: Pidu ché 3-(3-metoxy-4-(1-(6-metoxypyridin-3-
yl)etoxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-imidazo[4,5-b]pyridin format

B6 sung tris(dibenzylidenaxeton)dipaladi(0) (0,012 g, 0,013 mmol) vao huyén
phu co khudy cua 6-i0do-3-(3-metoxy-4-(1-(6-metoxypyridin-3-
yl)etoxy)benzyl)-3 H-imidazo[4,5-b]pyridin (0,200 g, 0,39 mmol), kali phosphat
tribazo (0,164 g, 0,77 mmol),1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)-1H-pyrazol (0,100 g, 0,48 mmol) va trixyclohexylphosphin (0,008 g, 0,028
mmol) trong 1,4-dioxan (3 ml)/nudc (1,5 ml). Khir khi hén hop bing cach suc
khi nito vao hdn hop trong 2 phut, va sau dé chiéu xa hdn hop nay trong 16 phan
ung vi song ¢ nhiét d6 120°C. Sau 30 phut, dé hén hop nay ngudi xudng nhiét
d6 trong phong va loc qua Xelit. Dich loc duoc dua di tinh ché truc tiép (50 g
cot C18, dich rira giai nudc/axetonitril/axit formic 0,1%) dé tao ra nguyén liéu
pha tap. Tinh ché 1in tht hai trong cling didu kién tao ra 0,051 g (26%) san
phim dudi dang chét rin mau trang: '"H NMR (400 MHz, CD;0D) § 8,62 (d, J =
1,9 Hz, 1H), 8,37 (s, 1H), 8,20 - 8,13 (m, 1H), 8,05 (dd, J = 7,6, 1,6 Hz, 2H),
7,90 (d, J=0,8 Hz, 1H), 7,71 (dd, J = 8,6, 2,5 Hz, 1H), 7,05 (d, J= 1,9 Hz, 1H),
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6,83 - 6,69 (m, 3H), 5,42 (s, 2H), 5,37 (q, J = 6,4 Hz, 1H), 3,95 (s, 3H), 3,84 (s,
3H), 3,80 (s, 3H), 1,58 (d, J = 6,4 Hz, 3H) ppm; (M+1) = 471.

Vi du 3- 58: Téng hop cic hop chat khac tir 6-iodo-3-(3-metoxy-4-(1-(6-
metoxypyridin-3-yl)etoxy)benzyl)-3 H-imidazo[4,5-b]pyridin

Céc hop chit sau ddy duoc didu ché tir 6-iodo-3-(3-metoxy-4-(1-(6-
metoxypyridin-3-yl)etoxy)benzyl)-3 H-imidazo[4,5-b]pyridin bing cach sir dung
quy trinh dugc md ta trong Vi du 3- 57- 4 bang cach dung ddi tac nbi axit

boronic/este ctia boronat thich hop.

Vi du 3- 58- 1: 3-(3-metoxy-4-(1-(6-metoxypyridin-3-yl)etoxy)benzyl)-6-(1-
metyl-1H-pyrazol-5-yl)-3 H-imidazo[4,5-b]pyridin format (RA09683914A)

"H NMR (400 MHz, CDCls) & 8,49 (d, J = 1,9 Hz, 1H), 8,17 - 8,03 (m, 3H),
7,64 (dd, J= 8,6, 2,5 Hz, 1H), 7,57 (d, J= 1,9 Hz, 1H), 6,90 (d, J= 1,5 Hz, 1H),
6,78 - 6,65 (m, 3H), 6,39 (d, J= 1,9 Hz, 1H), 5,39 (s, 2H), 5,29 (q, J = 6,4 Hz,
1H), 3,92 (s, 3H), 3,90 (s, 3H), 3,83 (s, 3H), 3,49 (s, 1H), 1,66 (d, J= 6,4 Hz,
3H) ppm; (M+1)=471.

Vi du 3- 58- 2: 3-(3-metoxy-4-(1-(6-metoxypyridin-3-yl)etoxy)benzyl)-6-(6-
metoxypyridin-3-yl)-3 H-imidazo[4,5-b]pyridin format (RA09683951A)

'H NMR (400 MHz, CDCl;) & 8,59 (d, J = 2,0 Hz, 1H), 8,42 (dd, J = 2,6, 0,8
Hz, 1H), 8,18 (d, J= 2,0 Hz, 1H), 8,10 (d, J = 2,4 Hz, 1H), 8,03 (s, 1H), 7,82
(dd, J = 8,6, 2,6 Hz, 1H), 7,63 (dd, J = 8.6, 2,5 Hz, 1H), 6,89 (d, J= 0,9 Hz,
2H), 6,75 - 6,66 (m, 3H), 5,38 (s, 2H), 5,29 (q, J = 6,4 Hz, 1H), 4,00 (s, 3H),
3,90 (s, 3H), 3,82 (s, 3H), 1,66 (d, J= 6,5 Hz, 3H) ppm; (M+1) = 498.
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Vi du 3- 58- 3: 6-(2-flopyridin-4-yl)-3-(3-metoxy-4-(1-(6-metoxypyridin-3-
yl)etoxy)benzyl)-3 H-imidazo[4,5-b]pyridin format (RA09683967A)

'H NMR (400 MHz, CDCl3) & 8,70 (d, J = 2,0 Hz, 1H), 8,35 - 8,29 (m, 2H),
8,10 (d, J= 2,8 Hz, 2H), 7,64 (dd, J = 8,6, 2,5 Hz, 1H), 7,46 (dt, J=5,3, 1,7 Hz,
1H), 7,19 (t, J= 1,6 Hz, 1H), 6,89 (d, J= 1,5 Hz, 1H), 6,75 - 6,72 (m, 2H), 6,71
(dd, J = 8,6, 0,7 Hz, 1H), 5,39 (s, 2H), 5,29 (q, J = 6,4 Hz, 1H), 3,90 (s, 3H),
3,83 (s, 3H), 1,66 (d, J= 6,4 Hz, 3H) ppm; (M+1) = 486.
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Yéu ciu bao hd
1. Hop chét c6 cong thic (I1):

Q

R
Gz (1I)
trong do:
n bang 1, 2, 3, 4 hoic 5;

m bang 0, 1, 2, 3 hoic 4;

Q! 1a (Cy-Co)heteroaryl, trong d6 (C,-Co)heteroaryl duge thé tiy v bang tir

" mot dén bén nhém duge chon tir (Ci-Crg)alkyl, (Co-Co)heteroalkyl,

(Cs-

Cio)xycloalkyl, (Cy-Co)heteroxycloalkyl, (Cs-Cia)aryl, (Co-Co)heteroaryl, (Ci-
Cro)alkylamin, (C;-Cyp)alkyl-C(O)O-, COOH-(C;-Cjp)alkyl, COOH-(Cs-
Cio)xycloalkyl, (C;-Cip)alkyl-O-, -OH, -NH,, R'R®N-, R’R¥N(O)C-,

R7(O)CR!N-, F;C-, NC-, (C;-Cyp)alkyl(O)P-, (Cs3-Cig)alkyl-S-,
Cyo)xycloalkyl-S-, (C6-Cra)aryl-S-, (Cy-Cy)heteroalkyl-S-,

Co)heteroxycloalkyl-S-,  (C,-Co)heteroaryl-S-,  (C;3-Cyg)alkyl(O)S-,
Cio)xycloalkyl(O)S-, (Cs-Cia)aryl(O)S-,  (Ca-Co)heteroalkyl(O)S-,
Co)heteroxycloalkyl(O)S-, (C,-Co)heteroaryl(O)S-, (Cs-Cio)alkyl-O,S-,
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Cio)xycloalkyl-0,S-,  (Ce-Cia)aryl-O,S-, (Cy-Co)heteroalkyl-O,S-, (C»-
Cy)heteroxycloalkyl-O,S-, (C,-Co)heteroaryl-O,S-, hoic R’TR¥NO,S-,

trong d6 mdi R7 va R® doc lap 1a H, (Ci-Cio)alkyl, (Co-Co)heteroalkyl, (Cs-
Cio)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Cia)aryl, (C,-Co)heteroaryl;

Q* 1a (Ce-Cuaryl, (Cy-Co)heteroaryl, (Cs-Cig)xycloalkyl, hodc (Co-
Co)heteroxycloalkyl,

trong d6 (Ce¢-Craaryl, (Ci-Co)heteroaryl, (Cs-Cig)xycloalkyl, hodc (C,-
Cy)heteroxycloalkyl duoc thé tiy y bang tir mot dén bdn nhém dugc chon tir
(C1-Cyp)alkyl, (Cy-Coy)heteroalkyl, (C5-Cyp)xycloalkyl, (Cs-
Co)heteroxycloalkyl, (Cs-Ci4)aryl, (C,-Co)heteroaryl, (Ci-Cyg)alkylamin, (Ci-
Cio)alkyl-C(0)0O-, COOH-(C;-Cyp)alkyl, COOH-(Cs3-Cy)xycloalkyl, (Ci-
Cio)alkyl-O-, -OH, -NH,, R’R®N-, R’R!N(O)C-, R’(O)CR®N-, F3C-, NC-, (C;s-
Cio)alkyl(O)P-, (C5-Cyp)alkyl-S-, (C3-Cig)xycloalkyl-S-, (Cs-Cia)aryl-S-, (Co-
Co)heteroalkyl-S-, (C,-Co)heteroxycloalkyl-S-, (C,-Co)heteroaryl-S-, (Cs-
Cio)alkyl(O)S-, (C5-Cyo)xycloalkyl(O)S-, (Ce-Cra)aryl(O)S-, (Co-
-Co)heteroalkyl(O)S-, (C,-Co)heteroxycloalkyl(O)S-, (C,-Co)heteroaryl(O)S-,
(C3-Co)alkyl-0,S-,  (C3-Cip)xycloalkyl-O,S-,  (Cs-Cis)aryl-O2S-,  (Co-
Co)heteroalkyl-O,S-, (C;-Co)heteroxycloalkyl-O,S-, (C,-Co)heteroaryl-O,S-,
hodc R’R¥NO,S-,

trong d6 mdi R7 va R® doc 1ap 1a H, (Ci-Cro)alkyl, (C,-Co)heteroalkyl, (Cs-
Cio)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Ci4)aryl, (Co-Co)heteroaryl;

X 1aN;

R11a H hodc NHy; va
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R2 1a (C;-Cyp)alkyl-O;
hoic mubi duge dung ctia ching.
2. Hop chét theo diém 1, trong d6 n bang 1, 2 hoic 3.
3. Hop chét theo diém 2, trong d6 n bang 1.
4. Hop chét theo diém 2, trong d6 n bang 2.
5. Hop chét theo diém 2, trong d6 n bang 3.
6. Hop chét theo diém 1, trong d6 m béng 0, 1, hoac 2.
7. Hop chét theo diém 6, trong d6 m béng 0.
8. Hop chét theo diém 6, trong d6 m bang 1.
9. Hop chét theo diém 6, trong d6 m bang 2.
10. Hop chét theo diém 1, trong d6 n bang 1 va m bang 1.

11. Hop chét theo diém 1, trong d6 Q* (Cs-Cis)aryl hodc (C,-Co)heteroaryl,
trong d6 (Cs-Cia)aryl hodc (C,-Co)heteroaryl duge thé tiy v bing tir mot dén
bon nhém duge chon tir (Ci-Cpo)alkyl, (Ca-Co)heteroalkyl, (Cs-
Cio)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Cis)aryl, (C,-Co)heteroaryl,
(C1-Cp)alkylamin, (C;-Cyp)alkyl-C(O)O-, COOH-(C;-Cyg)alkyl, COOH-(Cs-
Cio)xycloalkyl, (C;-Cjp)alkyl-O-, -OH, -NH,, R’R®N-, R’R¥N(O)C-,
R7(O)CR3N-, F;C-, NC-, (Cs-Cyp)alkyl(O)P-, (Cs-Cip)alkyl-S-, (Cs-
Cio)xycloalkyl-S-, (Ce-Cra)aryl-S-, (Cy-Coy)heteroalkyl-S-, (Cy-
Co)heteroxycloalkyl-S-,  (C,-Co)heteroaryl-S-,  (C;3-Cyp)alkyl(O)S-, (Cs-
Cio)xycloalkyl(O)S-, (C¢-Cia)aryl(O)S-, (Cr-Co)heteroalkyl(O)S-, (Co-
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Coy)heteroxycloalkyl(O)S-, (Ca-Co)heteroaryl(O)S-, (C;-Cyp)alkyl-O,S-, (Cs-
Cio)xycloalkyl-O,S-,  (Co-Cig)aryl-O5S-, (Ci-Co)heteroalkyl-O,S-, (Csp-
Co)heteroxycloalkyl-O,S-, (C,-Co)heteroaryl-O,S-, hodc R’R¥NO,S-,

~trong d6 mdi R7 va R® doc 1ap 1a H, (C,-Cip)alkyl, (Co-Co)heteroalkyl, (Cs-

12.

Cyo)xycloalkyl, (C,-Co)heteroxycloalkyl, (Cs-Cis)aryl, (C,-Co)heteroaryl.

Hop chét theo diém 11, trong d6 Q? 1a (Cs-Cy4)aryl dugc thé tiiy ¥ bang tir
mot dén bdn nhém duge chon tir (Ci-Cig)alkyl, (Cp-Co)heteroalkyl, (Cs-
Cio)xycloalkyl, (C;-Co)heteroxycloalkyl, (Cs-Cig)aryl, (Ci-Co)heteroaryl,
(C1-Cyp)alkylamin, (C;-Cyp)alkyl-C(O)O-, COOH-(C;-Cyp)alkyl, COOH-(Cs-
Cro)xycloalkyl, (Cj-Cppalkyl-O-, -OH, -NH,, R’R®N-, R'R*N(O)C-,
R7(O)CR3N-, F;C-, NC-, (C;-Cyo)alkyl(O)P-, (C3-Cyg)alkyl-S-, (Cs-
Cio)xycloalkyl-S-, (C6-Cig)aryl-S-, (Cy-Co)heteroalkyl-S-, (Co-
Co)heteroxycloalkyl-S-,  (C,-Co)heteroaryl-S-,  (C3-Cyo)alkyl(O)S-, (Cs-
Cio)xycloalkyl(0)S-, (C¢-Cia)aryl(O)S-, (Cr-Co)heteroalkyl(O)S-, (Cs-
Co)heteroxycloalkyl(O)S-, (C,-Co)heteroaryl(O)S-, (Cs-Cio)alkyl-O,S-, (Cs-
Cio)xycloalkyl-0,S-, (Ce-Cis)aryl-O,S-, (Cr-Co)heteroalkyl-O,S-,  (Co-

" Co)heteroxycloalkyl-O,S-, (C2-Co)heteroaryl-O,S-, hodc R’TR¥NO,S-,

13.
14.
15.
16.
17.

trong dé6 mdi R7 va R® doc 1ap 1a H, (Ci-Cio)alkyl, (C-Co)heteroalkyl, (Cs-
C10)Xy010alky1, (Cy-Co)heteroxycloalkyl, (Cs-Cis)aryl, (Co-Co)heteroaryl.

Hop chét theo diém 1, trong d6 R' 13 H.

Hop chét theo diém 1, trong d6 R' 1a NH,.

Hop chét theo diém 1, trong d6 R? 1a CH;-O- hogc CH;-CH,-O-.
Hop chét theo diém 15, trong d6 R? 1a CH3-O-.

Hop chét theo diém 16, trong do:

Q! 1a metylpyrazol; va

-210-



30505

Q? 12 metoxybenzen.

18. Hop chét theo diém 16, trong dé:
,Ql la 2-(dimetyl(metylen)phosphoranyl)pyridin; va
Q? 1a metoxybenzen.

19. Hop chét theo diém 1, trong d6 hop chét nay 1a:

/Z\Z/

~—q

ho#c mudi dugc dung cta ching.

20. Hop chét theo diém 1, trong d6 hop chét nay la:

~q
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hoac mudi dugce dung cua chung.

21. Hop chét theo diém 1, trong d6 hop chét nay 1a:

~q

hodac muoi dugc dung cia chung.

22. Hop chét theo diém 1, trong d6 hop chét nay la:

N\ N

=
T

N N

~

hoac muoi dugc dung cua ching.

23. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhém bao gdm:
3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-(piperidin-4-yl)-
1H-pyrazol-4-yl)-3H-imidazo[4,5-b]pyridin,
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3-(3-Metoxy-4-((4-metoxybenzyl)oxy)benzyl)-6-(1-metyl-1H-pyrazol-4-yl)-3 H-
imidazo[4,5-b]pyridin-2-amin,
3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(1-(piperidin-4-yl)-
1H-pyrazol-4-yl1)-3 H-imidazo [4,5-b]pyridin,
3-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-
b]pyridin-6-yl)-5-(piperidin-4-yl)-1,2,4-oxadiazol,
2-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-
b]pyridin-6-yl)-5-(piperidin-4-yl)-1,3,4-oxadiazol,
2-(1-(3-(3-Metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-3 H-imidazo[4,5-
blpyridin-6-yl)-1H-1,2,3-triazol-4-yl)propan-2-amin, va
3-(3-metoxy-4-((6-metoxypyridin-3-yl)metoxy)benzyl)-6-(4-(piperidin-3-yl)-
1H-1,2, 3-triazol-1-yl)-3 H-imidazo[4,5-b]pyridin.
24. Duoc phim chira hop chit theo diém bat ky trong sb cac diém tir 1 dén 23.
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