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(54) DAN XUAT 8-[6-[3- (AMINO)PROPOXY]-3-PYRIDYL]-1-ISOPROPYL-
IMIDAZO[4,5-C]QUINOLIN-2-ON LAM CHAT BIEU BIEN CHON LOC CUA
KINAZA CHUNG MAT BIEU HOA GIAN MACH POT BIEN (ATAXIA
TELANGIECTASIA MUTATED - ATM) BE PIEU TRI UNG THU VA DUGQC
PHAM CHUA CHUNG

(57) Sang ché dé cap chung dén hop chat c6 Cong thuc (I):

()

va mudi duoc dung cia chung, trong d6 R!, RZ, R3, R* va RS c¢6 nghia bat ky duoc xéac
dinh trong ban mé ta nay. Hop chat c6 Cong thirc (I) va mudi ctia chiing hiru ich dé diéu tri
hodc ngan ngira bénh qua trung gian ATM, bao gom ung thu. Sang ché con dé cap dén
dugc pham co chira hop chit imidazo[4,5-c]quinolin-2-on duoc thé va mubi duoc dung cua
chung; bo kit c6 chira hop chat va mudi nay; phuong phap san xuat hop chat va mudi nay;
va hop chét trung gian hitu dung trong viéc san xuat nay.
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Linh vc k¥ thuit dwgc dé cip

Sang ché dé cap dén hop chit imidazo[4,5-c]quinolin-2-on dugc thé va mudi duoc dung
ctia chiing. Céc hop chat nay va mudi ctia ching didu bién chon loc kinaza chimg mit didu hoa
giin mach dot bién (ataxia telangiectasia mutated - "ATM"), va do d6 hop chét imidazo[4,5-
c]quinolin-2-on dugc thé va mudi cia ching 14 hiru ich dé didu tri hoic ngan ngta bénh qua
trung gian ATM, bao gdm bénh ung thu. Sang ché con dé cap dén dugc phim c6 chtra hop chit
imidazo[4,5-c]quinolin-2-on dugc thé va mudi duge dung ctia ching; b kit ¢6 chira hop chit
va mudi ndy; phuong phap san xudt hop chit va muéi ndy; va hop chét trung gian hiru dung

trong viéc san xuat nay.

Tinh trang ky thuit ciia sing ché

ATM kinaza [ serin threonin kinaza ban dau dugc x4c dinh 12 san phdm ctia gen bi dot
bién & chimg mét diéu hoa giin mach. Chitmg mét diéu hoa giin mach nim trén nhiém sdc thé
ngudi 11q22-23 va ma hoa ch.o protein 16n bang khoang 350 kDa, ma duogc ddc trung bdi su cd
mit cla mién serin/threonin kinaza gibng phosphatidylinositol ("PI") 3-kinaza dugc ciing cb
bén 18 bdi cac mién FRAP-ATM-TRRAP va FATC ma diéu bién hoat tinh va chirc ning cia
ATM kinaza. ATM kinaza dé dugc x4c dinh 13 dong vai tr0 chinh trong d4p tng hu héng ADN
gy ra boi sy dut gdy soi kép. N6 hoat dong chi yéu trong céc qué trinh chuyén tiép chu trinh
t& bao S/G2/M va tai c4c chac sao chép bi giy dé khoi diu cac didm kidm tra chu trinh t& béo,
Su cai bién chit nhiém sic, su stra chita HR va cac tz“mg phét tin hiéu tién séng s6t dé duy tri

tinh toan ven té bao sau sy sai hong ADN (Lavin, M. F.; Rev. Mol. Cell Biol. 2008, 759-769).

Su phét tin hidu ATM kinaza c6 thé dai thé duoc chia lam hai loai: con dudng chinh tic,

ma tin higu cling véi phirc hop Mrel1-Rad50-NBS1 tir soi kép pha v&r va hoat héa diém kidm
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tra sai hong ADN, va mot vai phuong thirc khong chinh tic ctia su hoat hoa, ma duge hoat hoa

bai cac dang khac clia ciang thing té bao (Cremona et al., Oncogene 2013, 3351-3360).

ATM kinaza dugc kich hoat nhanh chéng va manh m& dé dap tmg v6i su pha v& sgi kép
va da duge bdo cdo 1a c6 thé phosphoryl hoa hon 800 chét nén (Matsuoka et al., Science 2007,
1160-1166), phdi hop nhiéu con duong dap ung cing thing (Kurz and Lees Miller, DNA
Repair 2004, 889-900). ATM kinaza c6 mit chii yéu la trong nhan t& bao & dang homodime bat
hoat nhung né tw dong héa phosphoryl hoa ban than né ¢ Ser1981 khi cam nhén sy pha v&
ADN s0i kép (con dudng chinh tic), ddn dén su phan tach thanh monome c6 hoat tinh kinaza
dAy du (Bakkenist ef al., Nature 2003, 499-506). Pay 14 su kién hoat hoa then chét, va do d6
ATM phospho-Ser1981 déu 1a chit danh d4u sinh hoc dugc dong hoc truc tiép va chon loc

bénh nhan ddi véi su phu thudc con dudng khdi u.

ATM kinaza dap ing voi su phé v& soi kép truc tiép gy ra boi viéc diéu tri khang ung
thu thong thuong ching han nhu su bic xa ion héa va cac chit tc ché topoisomeraza-II
(doxorubixin, etoposit) nhung cling nhu la vl cac chit wc ché topoisomeraza-I (vi du
irinotecan va topotecan) théng qua su chuyén ddi su phd v& soi don thanh su pha v& soi kép
trong qud trinh sao chép. Su trc ché ATM kinaza c¢6 thé lam ting hoat tinh ctia cic chit bat ky
nay, va két qua la céc chét trc ché ATM kinaza duoc mong doi 13 hitu dung trong viéc diu tri

ung thu.

CN102372711A bao cdo hop chét imidazo[4,5-c]quinolin-2-on nhét dinh ma da duoc
dé cap dén la chét e ché kép cua PI 3-kinaza a va dich & dong vat c6 vi cua rapamyxin
(mammalian target of rapamycin - "mTOR") kinaza. Trong s& cac hop chét duge bao céo trong

CN102372711A 1a cac hop chat sau day:
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Cdc hop chat nhdt dinh dwoce bdo cdo trong CN1023727114

CN102399218A béo céo cac hop chéat imidazo[4,5-c]quinolin-2-on nhat dinh ma di
duoc néu 1a cac chit tc ché PI 3-kinaza a. Trong sb cac hop chit duge bdo cdo trong

CN102399218A 1a cac hop chat sau day:
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114

Cdc hop chdt nhét dinh duwge bdo cdo trong CN1023992184

Maic du céc hgp chét hoic CN102372711A va CN102399218A duoc bdo co 1a c¢6 hoat
tinh chdng lai PI 3-kinaza a va trong mét s§ truong hop chdng lai mTOR kinaza, vin c¢é nhu
ciu dé phat trién hop chit mai hitu hidu hon dé chéng lai cic enzym kinaza khac, ching han
nhu ATM kinaza. Van con c6 nhu cdu déi v6i hop chit méi ma hoat dong chdng lai cac enzym
kinaza nhit dinh, nhu ATM kinaza, theo kiéu chon loc cao (fi#c ld bing cach didu bién ATM
hitu hiéu hon céc dich sinh hoc khéc).

Nhu da chirmg minh noi ndo dé trong ban mo ta (vi du trong céc thir nghiém dua trén té
bao da duoc mé ta trong phén thi nghiém), cac hop chét theo sang ché nay thuong c6 hoat tinh

trc ché ATM kinaza rat hiéu nghiém, nhung hoat tinh it hi¢u nghiém hon nhiéu chéng lai cac
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enzym tyrosin kinaza khic, ching han nhu PI 3-kinaza o, mTOR kinaza va kinaza loai protein
lién quan dén Rad3 va ching mét didu hoa gidn mach ("ATR"). Nhu vdy, cdc hop chét theo
séng ché khéng chi tic ché ATM kinaza, ma c6 thé dugc coi 14 chét trc ché chon loc cao cia

ATM kinaza.

Do ban chét chon loc cao ciia ching, cac hop chét theo sang ché dugc mong doi 1a dic
biét hitu dung trong viéc diéu tri c4c bénh ma ATM kinaza c6 lién quan (vi dy, trong viéc diéu
trj ung thu), nhung ma diéu mong mudn 1a giam thidu hiéu tng 1éch dich hogc ddc tinh ¢6 thé
phat sinh do su wrc ché cac enzym tyrosin kinaza khéc, ching han nhu nhém PI 3-kinaza a,
mTOR kinaza va ATR kinaza.

Ban chit ky thuit clia sang ché

Mot cach vén tit, sing ché d@ cap, mot phén, dn hop chét c6 Cong thirc (I):

@
hoic mubi duoc dung clia ching, trong do:
R' 13 metyl;

R? 14 hydro hodc metyl; hodc R' va R? cing véi nguyén tr nito ma chung lién két véi

tao thanh vong azetidinyl, vong pyrolidinyl hoc vong piperidinyl;
R® 13 hydro hozc flo;

R* 12 hydro hodc metyl; va
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R’ 13 hydro hoic flo.

Séng ché ciing d& cap, mot phin, dén dugc phdm ma c6 chira hop chat c6 Cong thic (I),

hodc mubi dirgc dung ciia chiing, va ¢ it nhét mdt t4 dugc duoc dung.

Séang ché ciing d& cap, mot phan, dén hop chét c6 Cong thic (I), hodc mudi duge dung

cua chung, dé sir dung trong tri liéu.

Séang ché ciing @& cap, mot phin, dén hop chit c6 Cong thire (I), hodc mudi duoc dung

cua chung, dé sir dung trong viéc diéu tri ung thu.

Sang ché cling dé cap, mot phén, dén viéc str dung hop chét c6 Cong thirc (I), hodc mudi

dugce dung cua ching, trong san xuét thubc didu tri ung thu.

Séang ché ciing dé cap, mot phin, dn phuong phép diéu trji ung thu & dong vat mau nong
p - A S 2 S A A P . \ ~ cA . 2R 4:A .
cin didu tri, ma bao gdm budc sit dung cho dong vt mau néng nay luong hittu hiéu d€ di€u tri

ctia hop chét c6 Cong thire (I), hodc mudi duge dung ctia ching.
MO ta viin tit cac hinh v

Hinh 1: M3u Nhiéu Xa Bot Tia X cta Dang A cta 7-Flo-1-isopropyl-3-metyl-8-[6-[3-
(1-piperidyl)propoxy]-3-pyridyllimidazo[4,5-c]quinolin-2-on.

Hinh 2: Bidu P4 Nhiét DSC cua Dang A cta 7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on.

H‘lnh. 3: MAu Nhidu Xa Bot Tia X cta Dang B cta 7-Flo-1-isopropyl-3-metyl-8-[6-[3-
(1-piperidyl)propoxy]-3-pyridylJimidazo[4,5-c]quinolin-2-on. ‘

Hinh 4: Bidu D4 Nhiét DSC cta Dang B cta 7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on.

MG ta chi tiét sang ché
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Nhiéu phuong an theo sang ché duoc néu chi tiét trong ban mo ta ndy va s& trd nén rd
rang déi v6i nguoi doc ¢6 hiéu biét trung binh trong linh vuc. Sang ché nay khong duge hiéu

theo nghia 1a bi gidi han & (cac) phuong an cu thé bit ky ctia sang ché.
Theo phuong 4n thir nhét sang ché dé xuét hop chit c6 Cong thirc (I):

RZ

|
R1/N\/\/O

()
hozc mudi duge dung ctia chiing, trong do:
R' 13 metyl;

R* 12 hydro hodc metyl; hodc R' va R? cung v6i nguyén tir nito ma ching lién két voi

tao thanh vong azetidinyl, vong pyrolidinyl hodc vong piperidinyl;
R’ 1a hydro hoac flo;
R* 13 hydro hodc metyl; va
R? 14 hydro hoic flo.

Nhom "hydro" tuong duong vai nguyén tir hydro. Cac nguyén tr véi nhém hydro gin

vao chiing c¢6 thé duoc coi 1a khong thé.
Khi néu rang "R" va R* cung véi nguyén tir nito ma ching lién két v6i tao thanh vong

azetidinyl, vong pyrolidinyl hodc vong piperidinyl", diéu nay c6 nghia nhém R' va nhom R?
duoc két hop théng qua lién két cong hoa tri cacbon-cacbon dé tao thanh mach alkylen khong
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thé ¢6 chidu dai thich hop dé tao thanh vong twong tng. Vi du, khi R' va R? cung voi nguyén
tr nito ma ching lién két v4i tao thanh vong pyrolidinyl, R' va R* cung nhau thé hién mach
butylen khong thé dwoc gan vao nguyén tir nito thich hop trong Cong thirc (I) & ca hai cacbon &

dau tan cung.

Thuat ngit "dugc dung" dugc dung dé xac dinh réng d6i tuong (vi du nhu mudi, dang
lidu lugng hodc ta dugc) thich hop dé su dung & bénh nhan. Danh muc vi du vé mudi duoc
dung c6 thé dugc tim thiy trong tii lidu Handbook of Pharmaceutical Salts: Properties,
Selection and Use, P. H. Stahl and C. G. Wermuth, editors, Weinheim/Ziirich: Wiley-
VCH/VHCA, 2002. Mubi dugc dung thich hop cta hop chét c6 Cong thirc (T) 14, vi du, mudi
cong axit. Mudi cong axit ctia hop chit c¢6 Cong thie (I) c6 thé dugc tao thanh bing cach cho
hop chét nay tiép xuc voi axit hiru co hodc axit vo co thich hop trong diéu kién da biét ddi vei
nguoi cd hiéu biét trung binh trong linh vuec. Mudi cdng axit co thé duoc tao thanh vi du nhu
bang cach sir dung axit v6 co duoc chon tir nhém gdm c6 axit clohydric, axit hydrobromic, axit
sulphuric va axit phosphoric. Mudi cdng axit ciing c6 thé duogc tao thanh biang cach sir dung
axit hiru co dugc chon tir nhom gém cé axit trifloaxetic, axit xitric, axit maleic, axit oxalic, axit
axetic, axit formic, axit benzoic, axit fumaric, axit sucxinic, axit tartaric, axit lactic, axit

pyruvic, axit metansulfonic, axit benzensulfonic va axit para-toluensulfonic.

Do d6, theo mot phuong 4n sing ché dé xuét hop chét cé Cong thirc () hodc mudi dugc
dung cta chung, trong d6 mudi dugc dung 1a mudi cta axit clohydric, axit hydrobromic, axit
sulphuric, axit phosphoric, axit trifloaxetic, axit Xitric, axit maleic, axit oxalic, axit axetic, axit
formic, axit benzoic, axit fumaric, axit sucxinic, axit tartaric, axit lactic, axit pyruvic, axit
metansulfonic, axit benzensulfonic hodc mudi ctia axit para-toluensulfonic. Theo mét phuong
an sang ché dé xut hop chat c6 Cong thire (I) hoic mudi duge dung ca ching, trong d6 mudi
duoc dung 1a mudi ciia axit metansulfonic. Theo mét phuong 4n sang ché dé xudt hop chit co
Cong thie (I) hoic mubi duge dung cla chung, trong d6 mudi duoc dung 12 mudi clia axit
mono-metansulfonic, fi#c ld hop chét cé hé sb ty luong gifta hop chit c6 Cong thuc (I) va axit

metansulfonic la 1:1.



31178

Phuong an khac d& xudt phuong an bat ky trong cac phuong an dugc x4c dinh trong ban
md ta nay (vi du phuong an theo diém 1) voi diéu kién 12 mot hodc nhiéu Vi du cu thé (chéng
han nhu mot, hai hodc ba Vi du cu thé) ma duoc chon tir nhém gém codVidul, Vidu2, Vidu
3, Vidud, Vidu 5, Vidu6, Vidu7, Vidu8, Vidu9, Vidu 10, Vidu 11, Vidu 12, Vidu 13,
Vidu 14, Vidu 15, Vidu 16, Vidu 17 va Vi du 18 1a bi loai b riéng ré.

Mot sb gia tri cta cac nhom bién ddi trong Cong thire (T) nhu sau. Cac gid tri nay c6 thé
duoc st dung két hop voi dinh nghia, yéu cau bao ho (vi du nhu diém 1), hodc phuong an bét

ky duoc x4c dinh trong ban mo ta niy dé tao ra phuong 4n khéc.
a) R' 4 metyl.
b)  R*lametyl.
¢)  R*lahydro.
d) R' 12 metyl va R? 1a hydro hozc metyl.
e) R' va R? déu 1a metyl.

f) R! va R? déu 1a metyl; hoic R' va R? clng véi nguyén tir nito ma chiing lién két

voi tao thanh vong azetidinyl, vong pyrolidinyl hodc vong piperidinyl.

) R' va R? déu la metyl; hodc R va R’ cing v6i nguyén tir nito ma ching lién két
g y g guy g

véi tao thanh vong azetidinyl.

h) R' va R* déu 1a metyl; hodc R' va R? ciing voi nguyén tir nito ma ching lién két

véi tao thanh vong pyrolidinyl.

i) R' va R* ddu 1a metyl; hodc R' va R? cung voi nguyén tIr nito ma chiing lién két

véi tao thanh vong piperidinyl.

J) R' va R? déu 1a metyl.
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R' va R’ cing v6i nguyén tir nito ma ching lién két v6i tao thanh vong

azetidinyl, vong pyrolidinyl hodc vong piperidinyl.

D

azetidinyl.

m)

pyrolidinyl.

n)
piperidinyl.

0)

p)

Q)

R' va R* cung v6i nguyén tr nito ma ching lién két voi tao thanh vong

R' va R* cung v6i nguyén tir nito ma ching lién két v6i tao thanh vong

R' va R* cung v6i nguyén tir nito ma ching lién két voi tao thanh vong

R’ va R® déu 14 hydro.
R’ va R® du la flo.
R’ 14 hydro.

R’ 1a flo.

R* 12 hydro.

R* 12 metyl.

R’ 13 hydtro.

R’ 1a flo.

Theo mdt phuong an sang ché d& xuat hop chat co Cong thire (I), hoic mudi duge dung

cta chung, trong do:

R' 12 metyl;
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R? 14 hydro hodc metyl; hodc R' va R? cing v6i nguyén tir nito ma ching lién két voi

tao thanh vong azetidinyl, vong pyrolidinyl hodc vong piperidinyl;
R’ 1a hydro hoic flo;
R* 13 hydro hodc metyl; va
R’ 14 hydro hoic flo.

Theo mot phuong 4n sang ché dé xuit hop chét c6 Cong thirc (I), hodc mudi duoc dung

cta ching, trong do:
R' 1a metyl;
R? 1a hydro hoic metyl;
R? 14 hydro;
R 1a hydro hodc metyl; va
R’ 12 hydro.

Theo mot phukmg an sang ché dé XUAt hop chét c6 Cong thire (I), hodc mudi duoe dung

ctia chung, trong d6 hop chit dugc chon tir nhém gdm c6:

8-[6-[3-(DPimetylamino)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-

c]quinolin-2-on;

7-Flo-1-isopropyl-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyljimidazo[4,5-

c]quinolin-2-on;
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8-[6-[3-(azetidin-1-yl)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[4,5-

c¢]quinolin-2-on;

1-Isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-

on;

8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

1-isopropyl-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]imidazo[4,5-c]quinolin-

2-on;

8-[6-[3-(Azetidin-1-yl)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-

2-on;

8-[2-Flo-6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

8-[6- [3-(dimetylamin0)pf0poxy] -2-flo-3-pyridyl]-7-flo-1-isopropyl-3-metyl-

imidazo[4,5-c]quinolin-2-on;

8-[2-flo-6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

7-flo-8-[2-flo-6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]- 1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

7-flo-8-[2-flo-6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;
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8-[6-[3-(azetidin-1-yl)propoxy]-2-flo-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

8-[6-[3-(azetidin-1-yl)propoxy]-2-flo-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

8-[6-[3-(Pimetylamino)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3H-imidazo[4,5-

c]quinolin-2-on; va

7-Flo-1-isopropyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-3H-imidazo[4,5-c]quinolin-

2-on.

Theo mot phuong 4n sing ché dé xudt 7-flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, hoic mudi duge dung cta ching.

Theo mdt phuong 4an sang ché dé& xudt 7-flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on.

Theo mot phuong an sang ché d& xudt mudi duoc dung ctia 7-flo-1-isopropyl-3-metyl-8-

[6-[3-(1-piperidyl)propoxy]-3-pyridyl|imidazo[4,5-c]quinolin-2-on.

Theo mot phuong an sang ché d& xuét 8-[6-[3-(azetidin-1-yl)propoxy]-3-pyridyl]-1-

isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on, hogc mudi dugc dung ctia ching.

Theo mot phuong 4n sang ché d& xuét 8-[6-[3-(azetidin-1-yl)propoxy]-3-pyridyl]-1-

isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on.

Theo mdt phuong 4n sang ché d& xuit mudi dugc dung cta 8-[6-[3-(azetidin-1-

yD)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on.

Theo mdt phuong 4n sang ché dé xuat 8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-

1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on, hodc mudi dugc dung ctia ching.
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Theo mét phuong 4n sang ché dé xuat 8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-

1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on.

Theo moét phuong 4n sang ché d& xudt mudi duoc dung cta 8-[6-[3-

(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on.

Theo mot phwong 4n sang ché d& xuit 7-flo-1-isopropyl-3-metyl-8-[6-[3-(1-
oxidopiperidin-1-ium-1-yl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, hodc mubi duge

dung cta ching.

Theo mot phwong 4n sang ché & xuit 7-flo-1-isopropyl-3-metyl-8-[6-[3-(1-
oxidopiperidin-1-ium-1-yl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on.

Theo mét phuong 4n sang ché dé xuat mudi duge dung ciia 7-flo-1-isopropyl-3-metyl-8-

[6-[3-(1-oxidopiperidin-1-ium-1-yl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on.

Cac hop chét va mudi dugc md ta trong ban mo ta ndy co thé ton tai & dang solvat hoa
va dang khong solvat hoa. Vi du, dang solvat héa c6 thé 1a dang hydrat hoa, chéng han nhu
hemi-hydrat, mono-hydrat, di-hydrat, tri-hydrat hodc lugng thay thé ctia chung. Sang ché bao
ham tat ca céc dang solvat héa va dang khong solvat héa clia hop chit c6 Cong thire (I)nay, cu
thé 1a dén muc d6 ma cac dang nay co hoat tinh trc ché ATM kinaza, vi du nhu duge do bing

cach str dung cac thr nghi€ém dugc mo ta trong ban md ta nay.

Cac nguyén tir ctia cac hop chit va mudi dwgc mo ta trong ban mo ta nay co thé ton tai
dudi dang céc chit dong vi clia ching. Sang ché bao ham tAt ca cac hop chat c6 Cong thuc (I)
trong d6 nguyén tir duoc thay thé bang mot hodc nhiéu chit dong vi trong s6 cac chat dong vi
ctia n6 (vi du hop chét c6 Cong thic (I) ma trong d6 mot hodc nhiéu nguyén tir cacbon 14 chit
ddng vi cacbon "¢ hodc C, hodc trong d6 mét hodc nhidu nguyén tir hydro 1a chit dong vi ’H

hoic *H).

Cac hop chit va mudi duoc mo ta trong ban mo ta ndy c6 thé ton tai dudi dang hdn hop

r
A

ctia cac chat hd bién. "Chat hd bién" 14 cac chat dong phan vé mit cu triic ton tai cAn bing tao
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thanh tr su di chuyén ciia nguyén tir hydro. Sang ché bao gdm tit ca cac chit hd bién clia hop
chét ¢ Cong thuc (I) cu thé & dén mac do ma cac chat hd bién nay co hoat tinh uc ché ATM

kinaza.

Céc hop chét va mudi duge mo ta trong ban mé ta nay c6 thé két tinh, va c6 thé thé hién
mét hodc nhidu dang tinh thé. Sang ché bao ham dang tinh thé hodc dang v6 dinh hinh bat ky
cta hop chat c6 Cong thirc (T), hodc hdn hgp cua cac dang ndy, ma ¢ hoat tinh tc ché ATM

kinaza.

D3 biét ring nguyén lidu két tinh ¢6 thé duoc xac dinh dic diém béng cach str dung céc
k¢ thudt thong thuong ching han nhu Nhiéu Xa Bot Tia X (X-Ray Powder Diffraction -
XRPD), Phép Do Nhiét Luong Quét Vi Sai (Differential Scanning Calorimetry - DSC), Phéan
Tich Nhiét Trong Lugng (Thermal Gravimetric Analysis - TGA), quang phd Hong Ngoai Phan
Xa Khuéch Tén Bién Dbi Fourier (Diffuse Reflectance Infrared Fourier Transform - DRIFT),
quang phd Can Hong Ngoai (Near Infrared - NIR), quang phd cong huong tir hat nhan trang
thai dung dich va/hodc trang thai ran. Ham luong nudc cta nguyén liu két tinh c6 thé duogc

x4c dinh bang phan tich Karl Fischer.

Dang tinh thé dugc mé ta trong ban md ti nay tao ra cic mau XRPD vé co ban gidng
nhu cdc mau XRPD duoc thé hién trén cac Hinh v&, va co cac gia tri 2-teta khdc nhau nhu duge
thé hién trong cdc Bang dd néu trong ban md td nay. Ngudi co hiéu biét trung binh trong linh
vuc s& hiéu réng 6 thé thu duge miu XRPD hodc biéu dd nhidu xa ma cé mot hodc nhiéu sai
s6 do tuy thudc vao diéu kién ghi lai, ch’fmg han nhu thiét bi hodc may méc duoc ding. Twong
tu, da biét réng cuong do trong mau XRPD c6 thé dao dong tuy thude vao didu kién do hoic su
diéu ché mau béi vi su dinh huéng duoc wu tién. Nguoi co hidu biét trung binh trong linh vuc
XRPD ciing s& nhan ra ring cudng do twong ddi clia céc dinh ciing 6 thé bi nh hudng boi, vi
du, hat ¢6 kich thudc trén 30 pm va ty 16 cac mat khong ddng nhat. Ngudi c6 hiéu biét trung
binh trong linh vuc hiéu réng vi tri phan xa c6 thé bi anh hudng béi chiéu cao chinh x4c ma tai
d6 mau nim trong nhiéu xa ké, va con su dinh ¢& & muc khong clia nhidu xa ké. Tinh phéng bé

mit clia mau cling c6 thé c6 dnh hudng nho.

-16-



31178

Bai vi cac su can nhéc nay, dit lidu mau nhiéu xa dugc thé hién khong duoc léy dudi
dang gia tri tuyét d6i (Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray Powder
Diffractometry' John Wiley & Sons 1996; Bunn, C.W. (1948), ‘Chemical Crystallography',
Clarendon Press, London; Klug, H. P. & Alexander, L. E. (1974), ‘X-Ray Diffraction
Procedures’). Do dé, can hidu réng cac dang rin khong chi gidi han ¢ tinh thé tao ra cac miu
XRPD so véi miu XRPD duoc thé hién trén cac Hinh v&, va céc tinh thé bat ky tao ra cac mau
XRPD vé co ban gidng nhu céc tinh thé dugc thé hién trén cac Hinh v& thudc pham vi clia sang
ché. Nguoi c6 hiéu biét trung binh trong linh vuc XRPD c6 thé danh gia su gidng nhau thuc
chét ciia cac mau XRPD. Thong thuong, sai sé do ciia goc nhidu xa trong XRPD bang x4p xi 2-
teta cong hodc trir 0,2°, va mtrc do sai s6 do nay can dugc tinh dén khi xem xét mau nhiu xa
bot tia X trén cac Hinh v& va khi doc dit liéu dugc chira trong cac Bang da néu trong ban mo ta

nay.

Hop chét ciia Vi du 2 thé hién tinh chét két tinh, va mot dang tinh thé nay da dugc xac
dinh dic diém.

Do d6, theo mét phuong 4n sang ché dé xuat Dang A clia 7-flo-1-isopropyl-3-metyl-8-
[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on.

Theo mot phuong 4n sang ché dé xuit dang tinh thé, Dang A cta 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma c6 mau nhiéu
xa bot tia X c6 it nhat mot dinh dic trung & khoang 2-teta = 22,7°.

Theo mét phuong 4n sang ché dé xudt dang tinh thé, Dang A cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma c6 mAu nhiéu
xa bot tia X ¢6 it nhit mot dinh diic trung & khoang 2-teta = 23,4°.

Theo mot phuong 4n sang ché dé xuit dang tinh thé, Dang A cta 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma c6 mau nhiéu
xa bdt tia X ¢ it nhat hai dinh dic trung & khoang 2-teta = 22,7 va 23,4°.
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Theo mét phuong 4n sang ché dé xudt dang tinh thé, Dang A cta 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma co6 mau nhiéu
xa bot tia X ¢6 it nhit hai dinh dic trung & khoang 2-teta = 3,7 va 14,8°.

Theo mét phuong 4n sang ché dé xuit dang tinh thé, Dang A cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl|imidazo[4,5-c]quinolin-2-on, ma co6 mau nhiéu
xa bot tia X c¢6 cac dinh dic trung & khoang 2-teta = 3,7; 11,3; 13,1; 14,8; 18,0; 18,4; 19,4;
21,0; 22,3 va 23,2°.

Theo mot phuong an sang ché dé xudt dang tinh thé, Dang A ctia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on ma c6 mau nhidu

xa bot tia X vé co ban giéng nhu m3u nhidu xa bot tia X dugc thé hién trén Hinh 1.

Theo mot phuong 4n sang ché d& xuit dang tinh thé, Dang A cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, m& ¢ mau nhiéu
xa bot tia X c6 it nhat mot dinh dic trung & 2-teta = 22,7° cong hodc trr 0,2° 2-teta.

Theo mét phuong 4n sang ché dé xudt dang tinh thé, Dang A ctia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridylJimidazo[4,5-c]quinolin-2-on, ma c¢6 mau nhiéu
xa bot tia X ¢6 it nhat mot dinh dic trung & 2-teta = 23,4° cong hodc trir 0,2° 2-teta.

Theo mot phuong 4n sang ché dé xuét dang tinh thé, Dang A cta 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma c¢6 mau nhiéu
xa bot tia X c6 it nhat hai dinh dic trung & 2-teta = 22,7 va 23,4° cong hoic trix 0,2° 2-teta.

Theo mét phuong 4n sang ché dé xudt dang tinh thé, Dang A ctia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma co6 mau nhiéu
xa bt tia X c6 it nhit mot dinh dic trung & 2-teta = 3,7° cdng hodc trir 0,2° 2-teta.

Theo mot phuong 4n sang ché dé xudt dang tinh thé, Dang A ctia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma c6 mAu nhiéu
xa bot tia X ¢6 it nhat mdt dinh dic trung & 2-teta = 14,8° cong hodc trur 0,2° 2-teta.
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Theo mdt phuong an sang ché dé xuét dang tinh thé, Dang A ctia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma co6 mau nhiéu
xa bdt tia X cd it nhit hai dinh dic trung & 2-teta = 3,7 va 14,8° cong hodc trir 0,2° 2-teta.

Theo mdt phuong 4n sang ché dé xuit dang tinh thé, Dang A ctia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma ¢ mau nhiéu
xa bot tia X ¢ cac dinh dic trung ¢ 2-teta = 3,7; 11,3; 13,1; 14,8; 18,0; 18.4; 19,4; 21,0; 22,3

va 23,2° cdng hodc trir 0,2° 2-teta.

Phan tich DSC «cia Dang A cua 7-flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on cho thay su thu nhiét néng chay véi
diém bit dAu & nhiét d6 141,5°C va dinh & nhiét d6 144,2°C (Hinh 2).

Nguoi ¢6 hiéu biét trung binh trong linh vuc hidu ring gia tri hodc cac khoang gid tri
quan sat dugc trong Biéu d6 nhiét DSC ctia hop chit cu thé s& thé hién su thay ddi gilta cdc mé
c6 db tinh sach khac nhau. Do d6, mic dit dbi vai mot hop chét nay khoang gid tri c6 thé nho,
ddi voi cac hop chit khac khoang gia tri c¢6 thé kha 16n. Thong thudng, sai s6 do ctia goc nhidu
xa tgrong bién cd nhiét DSC xap xi 1a cong hoic trir 5°C, va mirc do sai s6 do nay can duoc

tinh dén khi xem xét dit lidu DSC d4 néu trong ban mo ta nay.

Do do, ‘theo mot phuong éﬁ sang ché d& xudt dang tinh thé, Dang A cta 7-flo-1-
isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on ma c6
su thu nhiét DSC véi didm bét ddu néng chay & nhiét do khoang 141,5°C va dinh & nhiét do
khoang 144,2°C.

Do d6, theo mdt phuong an sang ché d& xuét dang tinh thé, Dang A cta 7-flo-1-
isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on ma c¢b
su thu nhiét DSC véi didm bat ddu néng chay ¢ nhiét do 141,5°C cdng hodc trir 5°C va dinh &
nhiét do 144,2°C cdng hoic trir 5°C.
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Theo mot phuong 4n sang ché dé xudt dang tinh thé, Dang A cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on ma c6 su thu nhi€t
DSC véi diém bét ddu nong chay & nhiét do 141,5°C va dinh & nhiét d6 144,2°C.

Theo mot phuong 4n sang ché dé xudt dang tinh thé, Dang A cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]Jimidazo[4,5-c]quinolin-2-on ma c¢6 bidu db
nhiét DSC vé co ban nhu duogc thé hién trén Hinh 2.

Theo mot phuong &n sang ché dé xudt Dang B ctia 7-flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on.

Theo modt phuong 4n sang ché dé xuit dang tinh thé, Dang B cta 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma cé mau nhiéu
xa bot tia X c6 it nhit mot dinh dic trung & khoang 2-teta = 14,8°.

Theo mot phuong 4n sang ché dé xuat dang tinh thé, Dang B ctia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma cé mau nhiéu
xa bot tia X c6 it nhit mot dinh dic trung & khoang 2-teta = 21,0°.

Theo mét phuong 4n sang ché d& xuat dang tinh thé, Dang B cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma cé mau nhiéu
xa bot tia X c6 it nhat hai dinh dic trung & khodng 2-teta = 14,8 va 21,0°.

Theo mot phuong an séng ché @ xuét dang tinh thé, Dang B cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma co6 mau nhiéu
xa bot tia X cd it nhét hai dinh dic trung & khoang 2-teta = 3,4 va 11,7°.

Theo mot phuong 4n sing ché dé xuat dang tinh thé, Dang B clia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl|imidazo[4,5-c]quinolin-2-on, ma cé mau nhiéu
xa bot tia X ¢6 dinh dic trung ¢ khoang 2-teta = 3,4; 11,7; 13,1; 13,5; 17,5; 18,1; 19,0; 22,7;
23,4 va 24,0°.
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Theo modt phuong an séang ché dé xudt dang tinh thé, Dang B cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridylJimidazo[4,5-c]quinolin-2-on ma ¢4 miu nhiéu

xa bot tia X vé co ban giéng nhu mau nhidu xa bot tia X duoc thé hién trén Hinh 3.

Theo mot phuong 4n sang ché d& xuét dang tinh thé, Dang B ciia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma c¢6 mau nhiéu
xa bot tia X ¢6 it nhat mot dinh dic trung & 2-teta = 14,8° cong hodc trir 0,2° 2-teta.

Theo mot phuong 4an séng ché dé xudt dang tinh thé, Dang B ciia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma c6 mau nhiéu
xa bot tia X c6 it nhat mot dinh dic trung & 2-teta = 21,0° cdng hodc trir 0,2° 2-teta.

Theo mot phuong an séng ché dé xudt dang tinh thé, Dang B cuia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl Jimidazo[4,5-c]quinolin-2-on, ma ¢6 mau nhiéu
xa bt tia X ¢6 it nhat hai dinh dic trung & 2-teta = 14,8 va 21,0° cong hodc trir 0,2° 2-teta.

Theo mot phuong 4n sang ché dé xudt dang tinh thé, Dang B cta 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma c6 mAu nhiéu
xa bot tia X ¢6 it nhat mot dinh dic trung & 2-teta = 3,4° cong hodc trir 0,2° 2-teta.

Theo mot phuong 4n sang ché d& xuét dang tinh thé, Dang B ctia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl Jimidazo[4,5-c]quinolin-2-on, ma ¢6 mau nhiéu
xa bot tia X c6 it nht mot dinh dic trung & 2-teta = 11,7° cdng hodc trir 0,2° 2-teta.

Theo mdt phuong 4n sang ché d& xuét dang tinh thé, Dang B ciia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma ¢6 miu nhiéu
xa bot tia X c6 it nhit hai dinh dic trung & 2-teta = 3,4 va 11,7° cong hodc trir 0,2° 2-teta.

Theo mot phuong 4n sang ché d& xuét dang tinh thé, Dang B clia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on, ma ¢6 miu nhiéu
xa bot tia X ¢ dinh dic trung & 2-teta = 3,4; 11,7; 13,1; 13,5; 17,5; 18,1; 19,0; 22,7; 23,4 va
24,0° cong hodc trur 0,2° 2-teta.
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Phan tich DSC «cuia Dang B cua 7-ﬂ0-1-isopropyl—3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl|imidazo[4,5-c]quinolin-2-on cho thy su thu nhiét nong chay véi
diém bit dAu & nhiét do 144,7°C va dinh & nhiét do 145,8°C (Hinh 4).

Do d6, theo mot phuong an séng ché dé xudt dang tinh thé, Dang B ctia 7-flo-1-
isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on ma c¢d
su thu nhiét DSC v6i diém bt dau néng chay & nhiét do khoang 144,7°C va dinh & nhiét do
khoang 145,8°C.

Do d6, theo mot phuong 4n sing ché dé xudt dang tinh thé, Dang B cta 7-flo-1-
isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on ma cé
su thu nhiét DSC véi diém bit ddu ndng chay & nhiét d6 144,7°C cong hoic trir 5°C va dinh &
nhiét do 145,8°C cong hodc trir 5°C.

Theo mdt phuong 4n sang ché dé xuét dang tinh thé, Dang B ciia 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on ma c6 su thu nhiét
DSC vdi diém bat dau néng chay & nhiét d6 144,7°C va dinh & nhiét do 145,8°C.

Theo mdt phuong 4n sang ché d& xuét dang tinh thé, Dang B cua 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on ma ¢6 biéu dd
nhiét DSC vé co ban nhu duge thé hién trén Hinh 4.

Khi néi ring phuong 4n dé cap dén dang tinh thé, mic do két tinh c6 thé 1a 16n hon
khoang 60%. Theo mét sé phuong 4n mic do két tinh I6n hon khoang 80%. Theo mot sb
phuong én mtrc do két tinh 16n hon khoang 90%. Theo mot sb phuong &n mirc do két tinh 16n
hon khoang 95%. Theo mot s phuong 4n mic do két tinh 16n hon khoang 98%. Hop chét c6
Céng thie (I) vi du c6 thé duge diéu ché bing phan mg cta hop chit c6 Cong thirc (II):

-2



31178

(1D

hodc mudi ctia ching, trong d6 R’, R* va R’ nhu duogc dinh nghia theo phuong 4n bét ky
trong ban md ta nay va X la nhém doi chuyén (vi du nguyén tir halogen, hodc theo cach khac la

nguyén tir flo) v&i hop chat c6 Cong thire (TII):
'?2
RV N~ Of
(II1)

hodc mudi cta ching, trong d6 R' va R? nhu dugc dinh nghia theo phuong 4n bat ky
trong ban mo ta ndy. Phan tng dugc thuc hién thuan tién trong dung mai thich hop (vi du nhu
DMEF, DMA hodc THF) va trong su ¢6 mit cta bazo (vi du natri hydrua) tai nhiét d6 thich hop
(vi du nhiét d6 nim trong khoang 20-50°C). |

Do d6, hop chat ¢6 Cong thire (IT), va mudi cta ching, hitu dung dé lam chét trung gian
trong viée didu ché cac hop chit c6 Cong thic (I) va tao ra phuong 4n khac nita. Theo mot

phuong an sang ché @& xuét hop chit c6 Cong thirc (IT), hodc mudi ctia chung, trong d6:
R? 14 hydro hoic flo;
R* 14 hydro hodc metyl;

R? 13 hydro hosc flo; va
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X 14 nhém doi chuyén. Theo mot phuong 4n X la nguyén ti halogen hodc nhom triflat.

" Theo mdt phuong an X 1a nguyén tur flo.

Theo moét phuong dn sang ché @& xuét 7-flo-8-(6-flo-3-pyridyl)-1-isopropyl-3-metyl-

imidazo[4,5-c]quinolin-2-on, hodc mudi cua chung.

Theo mot phuong an sang ché @ xuit 8-(6-flo-3-pyridyl)-1-isopropyl-3-metyl-

imidazo[4,5-c]quinolin-2-on, hodc mudi cua ching.

Theo phuong 4n bt ky trong d6 hop chit c6 Cong thie (II) hodc mudi ciia chiing duoc
néu trong sang ché cn hiéu ring cac mudi nay khong can phai la mudi duoc dung. Mubi thich
hop cta hop chit c6 Cong thie (II) 13, vi dy, mubi cong axit. Mubi cong axit ctia hop chit co
Cong thuc (IT) co thé duoc tao thanh bing cach cho hop chit nay tiép xtc véi axit hiru co hodc
axit vo co thich hop trong didu kién da biét dbi voi ngudi c6 hiéu biét trung binh trong linh
vuc. Mubi cong axit ¢ thé duoc tao thanh vi du nhu bang cach st dung axit v6 co duge chon
tir nhém gbm cé axit clohydric, axit hydrobromic, axit sulphuric va axit phosphoric. Mubi cong
axit cling co thé duoc tao thanh bé‘mg cach str dung axit hitu co duge chon tir nhom gém ¢o axit
trifloaxetic, axit xitric, axit maleic, axit oxalic, axit axetic, axit formic, axit benzoic, axit
fumaric, axit sucxinic, axit tartaric, axit lactic, axit pyruvic, axit metansulfonic, axit

benzensulfonic va axit para-toluensulfonic.

Do d6, theo mdt phuong an sang ché dé xudt hop chat c6 Cong thire (IT) hodc mudi cia
ching, trong d6 mudi 14 mudi cla axit clohydric, axit hydrobromic, axit sulphuric, axit
phosphoric, axit trifloaxetic, axit xitric, axit maleic, axit oxalic, axit axetic, axit formic, axit
benzoic, axit fumaric, axit sucxinic, axit tartaric, axit lactic, axit pyruvic, axit metansulfonic,

axit benzensulfonic hodc mudi cta axit para-toluensulfonic.

Céc hop chit c6 Cong thirc (IT) vi du ¢6 thé duge didu ché bang phan tmg ctia hop chét
c6 Cong thue (IV):
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CH,

HSC/<N//<O

1 N— 4
X X R
R’ N
(Iv)

trong do R* va R’ nhu duge dinh nghia theo phuong an bat ky trong ban md ta nay va
X' 14 nhém dosi chuyén (vi du nguyén tir iot, nguyén tit brom, hodc nguyén tt clo hogc nhém

triflat, hodc theo cach khac 1 nguyén tir brom) v6i hop chét c6 cong thirc (V):

V)

hodc mudi cua chung, trong d6 R® va X nhu dugc dinh nghia theo phuong an bat ky
trong ban mo ta nay va Y 12 nhom axit boronic, boronic este hodc kali trifloborat (vi du axit
boronic, axit boronic pinacol este, hodc kali trifloborat). Phan tng c6 thé dugc thuc hién trong
céc didu kién tiéu chuén da biét 1o déi voi ngudi co hiéu biét trung binh trong linh vuc, vi du
trong su c¢6 mit cua ngudn paladi (vi du tetrakis triphenylphosphin paladi hodc paladi(Il)
axetat), tily y phdi tir phosphin (vi du Xantphos hodc S-phos), va bazo thich hop (vi du xesi

cacbonat hodc trietylamin).

Do d6, hop chét c6 Cong thic (IV) hitu dung dé 1am chit trung gian trong viéc diéu ché
céc hop chit c6 Cong thirc (I) va tao ra phuong an khéc. Theo mét phuong 4n sdng ché d& xuat

hop chét c¢6 Cong thirc (IV), hoic mudi ctia chiing, trong do:
R* 14 hydro hodc metyl;

R’ 1a hydro hoic flo; va
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X' 12 nhém doi chuyén. Theo mot phuong an X' 1a nguyén tr iot, nguyén tir brom, hodc

nguyén ti clo hodc nhém triflat. Theo mot phuong an X' 14 nguyén tir brom.

Theo mot phuong an sang ché dé xuét 8-bromo-7-flo-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on, hodc mudi ctia ching.

Theo mot phuong 4an sang ché dé xudt 8-bromo-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on, hodc mudi cua chung.

Hop chit c¢6 cong thic (IV) c6 thé duge diéu ché bang cac phuong phép tuong tw véi
cac phuong phéap dugc thé hién trong phan Vi du.

Hop chét c6 Cong thirc (I) ciing c6 thé duoc didu ché bing phan tng cia hop chit c6
Cong thtrc (IV) nhu duge mo ta & trén voi hop chit c6 cong thirc (VI):

R2

RS

|
RVN\/\/O\('\II
X Y

(VD

trong do R', R? va R® nhu duoc dinh nghia theo phuong 4n bat ky trong ban mo ta nay
va Y 12 nhom axit boronic, boronic este hodc kali trifloborat (vi du axit boronic, axit boronic
pinacol este, hodc kali trifloborat). Phan tng c6 thé dugc thuc hién trong céc diéu kién tidu
chudn d3 biét rd ddi véi nguoi 6 hiéu biét trung binh trong linh vue, vi du trong sw ¢ mit clia
ngudn paladi (vi du tetrakis triphenylphosphin paladi hodc paladi(Il) axetat), tiy y phdi tur
phosphin (vi du Xantphos hodc S-phos), va bazo thich hop (vi du xesi cacbonat hodc

trietylamin).

Hop chét c6 cong thic (VI) c6 thé dugc diéu ché bing phuong phap tuong tw véi cac
phuong phap duoc thé hién trong phan Vi du.

-26-



31178

Theo mdt phuong an sang ché dé xudt mot trong cac chét trung gian méi bat ky duoc

mb ta trong phan thi nghiém.

Do hoat tinh tc ché ATM kinaza ctia ching, cac hop chit c6 Cong thirc (T), va mudi
dugc dung ctia ching dugc mong doi 1 hitu dung trong tri liéu, vi du trong viéc didu tri cac
bénh hodc tinh trang bénh ly duoc diéu bién it nhit mot phﬁn bdi ATM kinaza, bao gém ung
thu.

Khi "ung thu" dugc dé cap, nd bao gdm ca ung thu khong di cin va ung thu di can, sao
cho viéc didu tri ung thu bao gdm viéc diéu tri ctia ca khéi u nguyén phat va cling nhu 1a khdi u

di can.

"Hoat tinh trc ché ATM kinaza" ding dé chi do giam hoat tinh cuia ATM kinaza nhu 1a
su dap tmg truc tiép hodic gian tiép ddi voi sy ¢ mat ctia hop chat cé Cong thie (I), hodc mudi
duoc dung cta ching, so vai hoat tinh cia ATM kinaza khi ¢6 mat hop chat ¢ Cong thuc (I),
hodc mudi dugc dung ciia ching. PO giam hoat tinh nay c6 thé 1a do su tuong tac tryc tiép cia
hop chit ¢6 Céng thirc (I), hoac mudi duge dung ciia chiing véi ATM kinaza, hodc do su twong
tac cua hop chét c6 Cong thie (I), hodc mubi duge dung cia ching v6i mét hodc nhidu yéu tb
khéc ma c6 anh hudng dén hoat tinh ATM kinaza. Vi du nhu, hop chat c6 Cong thie (T), hodc
mudi duoc dung cta ching c6 thé 1am giam ATM kinaza bang cach lién két truc tiép véi ATM
kinaza, bing cach gdy ra (truc tiép hodc gian tiép) yéu t6 khac dé lam giam hoat tinh ATM
kinaza, hodc bing cach lam giam (truc tiép hodc gidn tiép) ham lugng ATM kinaza c6 mit

trong té bao hoic co thé sinh vat.

Thuat ngtt "liéu phap" dugc dy dinh 1a ¢6 nghia thong thuong vé viée didu tri bénh dé
lam giam nhe hoadn toan hodc mat phén clia mot, mot vai hodc tit ca céc tridu ching cua no,
hodc stra chita hodc bu ddp cho bénh ly di trai qua. Thut ngit "liéu phdp" con bao gdm "phong

bénh" trir khi ¢6 chi din cu thé vé diéu nguogc lai. Cac thuat ngft "tri liéu" va "vé mit tri liéu"

cin duoc hiéu 14 tuong duong.
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Thuat nglt "phong bénh" dliqc du dinh 14 c6 nghia thdng thuong va bao gdm viée phong
bénh so cip dé ngan ngira su phat trién ctia bénh va phong bénh thir cap bang cach d6 bénh di
phat trién va bénh nhan duoc bao vé tam thoi hodc vinh vién chéng lai su trdm trong thém hodc

su xau di cta bénh hodc sy phat trién cta triéu ching méi c6 lién quan dén bénh.

Thuat ngit "didu tri" duoc st dung dong nghia véi "liéu phap". Tuong ty, thuat ngit
"didu tri" 6 thé duge coi nhu 1a "4p dung liéu phap" khi "liéu phap" & nhu dugc xéc dinh

trong ban mo ta nay.

Theo mot phuong an séang ché d& xuat hop chit c6 Cong thie (I), hodc mudi duge dung

cua chung, dé st dung trong tri li€u.

Theo mot phuong 4n séng ché d& xuat viéc sir dung hop chit ¢c6 Cong thie (I), hodc

mudi dugc dung ctia chung, dé san xuat thudc.

Theo mot phuong an sang ché dé xudt hop chit c6 Cong thire (I), hodc mudi dugc dung
cua ching, dé st dung trong viéc diéu tri bénh bi diéu bién bdi ATM kinaza. Theo mot phuong
&n, bénh bi didu bién bdi ATM kinaza nay 1 ung thu. Theo mét phuong 4n, ung thu nay duoc
chon tir nhém gdm c6 ung thu két truc trang, u nguyén bao dém, ung thu da day, ung thu budng
trimg, u lympho té bao-B 16n lan toa, bénh bach ciu té bao lympho man tinh, bénh bach ciu
dang tuy éép tinh, ung thu biéu.m(‘) té bao vay & cb va dau, ung thu va, ung thu biéu mé té bao
gan, ung thu phdi té bao nho va ung thu phdi té bao khong nho. Theo mot phuong 4n, ung thu
nay duoc chon tir nhém gém c6 ung thu két truc trang, u nguyén bao dém, ung thu da day, ung
thu budng trimg, u lympho té bao-B 16n lan téa, bénh bach ciu té bao lympho man tinh, ung
thu biéu md t& bao vay & c¢b va diu va ung thu phdi. Theo mot phuong én, ung thu nay 1a ung

thu két truc trang.

Theo mot phuong an sang ché d& xuét hop chit c6 Cong thire (I), hodc mubi dugc dung

ctia chiing, dé sir dung trong viéc diéu tri ung thu.

Theo mdt phuong &n sdng ché dé xuit hop chat c6 Cong thuc (I), hoac mudi duoc dung

ctia chung, dé sir dung trong viéc diéu tri bénh Huntington.
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Theo mdt phuong an sang ché dé xudt hop chit c6 Cong thirc (I), hodc mudi dugc dung

ctia ching, dé sir dung lam tac nhan bao vé than kinh.

"Tac nhan bao vé than kinh" 14 tdc nhan hd tro su bio toan tuwong doi cua cau truc

va/hodc chirc ndng cta noron.

Theo mot phuong 4n sang ché dé xuét viéc sir dung hop chit c6 Cong thic (I), hodc
mudi duoc dung cta ching, dé san xudt thudc dé diéu tri bénh bi didu bién boi ATM kinaza.
Theo mot phuong an, bénh bi didu bién boi ATM kinaza nay 14 ung thu. Theo mot phuong éan,
ung thu ndy duoc chon tir nhém gdm c6 ung thu két truc trang, u nguyén bao dém, ung thu da
day, ung thu budng trimg, u lympho té bao-B 16n lan toa, bénh bach cau té bao lympho man
tinh, bénh bach cAu dang tuy cép tinh, ung thu biéu mb té bao vay & cb va dau, ung thu v, ung
thu biéu mo té bao gan, ung thu phéi té bao nho va ung thu phdi té bao khong nho. Theo mot
phuong 4n, ung thu nay duoc chon tir nhom gdm cé ung thu két truc trang, u nguyén bao dém,
ung thu da day, ung thu budng tring, u lympho t& bao-B 16n lan téa, bénh bach cau t& bao
lympho mén tinh, ung thu biéu mé té bao vay & ¢b va dau va ung thu phéi. Theo mot phuong

an, ung thu nay 1a ung thu két truc trang.

Theo mdt phuong an séng ché @& xuét viéc st dung hop chét c6 Cong thirc (I), hodc

mudi dugc dung ctia chung, dé san xuat thuoc de dicu tri ung thu.

Theo mot phuong 4n sang ché dé xuét viéc sir dung hop chit co Cong thirc (I), hodc

mudi dugc dung cta chung, dé€ san xuat thuoc dé dieu tri bénh Huntington.

Theo mot phuong 4n sang ché dé xudt viéc sir dung hop chit c6 Cong thirc (I), hoic

muoi duge dung cua ching, dé san xuat thudce cho viéc st dung lam tac nhan bao vé than kinh.

Theo mot phuwong 4n sang ché dé xuat phuong phap diéu tri bénh ma trong do su tic ché
ATM kinaza 1a ¢6 loi & ddng vat mau ndng can diéu tri, bao g(‘Sm budc dung cho dong vat mau
néng nay voi lugng hitu hidu dé diéu tri cua hop chét ¢c6 Cong thure (I), hodc mubi dugc dung
cta ching. Theo mdt phuong an, bénh nay la ung thu. Theo mét phuong 4n, ung thu nay duge

chon tir nhém gdm c6 ung thu két truc trang, u nguyén bao dém, ung thu da day, ung thu budng
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trimg, u lympho té bao-B 16n lan téa, bénh bach cau té bao lympho man tinh, bénh bach cau
dang tiy cAp tinh, ung thu biéu mé té bao vay & cb va dau, ung thu v, ung thu biéu mo té bao
gan, ung thu phdi té bao nhoé va ung thu phdi té bao khong nhod. Theo mot phuong én, ung thu
nay duoc chon tir nhém gdm c6 ung thu két truc trang, u nguyén bao dém, ung thu da day, ung
thu budng trimg, u lympho té bao-B 16n lan toa, bénh bach cau t& bao lympho man tinh, ung
thur biéu mo té bao vay & ¢b va diu va ung thu phdi. Theo mot phuong an, ung thu nay la ung

thur két truc trang.

Theo phuong 4n bat ky, bénh ma trong d6 su e ché ATM kinaza 1a c6 1gi 6 thé 1a bénh
Huntingdon.

Theo mét phuong 4n sang ché dé xuat phwong phap anh hudng sy bao vé than kinh &
dong vat mau néng can didu tri, bao gdbm budc ding cho dong vit mau néng nay véi lugng hiru

hiéu dé diéu tri cua hop chét c6 Cong thuc (I), hoac mudi dugc dung cta ching.

Thuat ngit "luong hitu hidu dé diéu tri" dung dé chi ham lugng ciia hop chit c6 Cong
thirc (I) nhu da mo ta theo phuong 4n bit ky trong ban mé ti nay ma hitu hi¢u dé mang lai "liéu
phap didu tri" ¢ dbi twong, hoic d8 "diéu tri" bénh hoic rdi loan & ddi tuong. Trong trudng hop
ung thu, luong hitu hidu dé didu tri c6 thé gy ra su thay ddi bit ky c6 thé quan sit dugc hodc
¢6 thé do dugc & dbi tuong nhu duge mé ta trong dinh nghia vé "liéu phap diéu tri", ""diéu tri" .
va "phong bénh" & trén. Vi du nhu, lugng hitu hi€u cé thé lam giam 56 lugng té bao ung thu
hoic té bao khdi u; 1am giam kich thudc khdi u toan phﬁn; trc ché hoic ngdn chan su thdm nhap
ctia té bao khdi u vao cic co quan ngoai vi bao gdm, vi du, md mém va xuong; rc ché va ngin
chdn su di cin caa khéi u; e ché va ngan chan sy phat trién khéi u; lam thuyén giam dén murc
d6 nao d6 mot hodc nhiéu triéu ching c6 lién quan véi ung thu; lam giam ty 1é mic bénh va ty
1€ tir vong; cai thién chét lugng cude séng; hodc két hgp cua cac hi€u qua ndy. Lugng hitu hiéu
c6 thé 13 luong du dé 1am giam triéu chimg cua bénh dap tmg véi su (e ché hoat tinh ATM
kinaza. D41 v6i liéu phép ung thu, hidu qua in-vivo c¢6 thé, vi du nhu, duge do bang cach danh
gi4 thoi gian séng, thoi gian tién trién bénh (TTP), ty 1¢ dép Gng (RR), thoi gian dép tmg,
va/hodc chat lugng cude sdng. Theo nhu nhitng nguoi c6 hiéu biét trung binh trong linh vuc

nay nhén thiy, lvong hitu hidu c¢6 thé thay dbi tiry thude vao duong dung, viée st dung ta duge,
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va viéc st dung cliing v6i cac tac nhan khac. Vi dy, trong dé tri liéu két hop duoc sir dung, ham
lugng cua hgp chét c6 Cong thirc (I) hodc mudi duge dung duge mé ta trong ban mé ta ndy va
ham lugng cta (cac) tdc nhan c6 hoat tinh dugc khéc, khi dugc két hgp, cung c6 hi€u qua dé
diéu trj rdi loan dich & con vt mic bénh. Trong truong hop nay, lugng két hop 14 trong "luong
hitu hiéu d& didu tri" néu chung, khi duoc két hop, di dé lam giam triéu chimg ctia bénh dap
{tng v6i su tic ché hoat tinh ATM nhu duge m6 t& & trén. Thong thudng, cac ham lugng nay c6
thé duge ngudi c6 hidu biét trung binh trong linh vic xéc dinh bing cach, vi dy, bt dau bang
gi6i han lidu lugng dugc mo ta trong ban mo ta nay ddi véi hop chat c6 Cong thic (I) hodc
mubi dugc dung cua chung va (cac) gidi han lidu lugng da dugc phé chuin hodc duoc cong bb

theo cach khéc cua (cac) hop chét c6 hoat tinh dugc khac.
"Ddng vat mau nong" bao g(‘Sm, vi du, con nguoi.

Theo mdt phuong 4n séng ché dé xuat phuong phép diéu tri ung thu & dong vat méu
nong can diéu tri, bao gém bude dung cho dong vat mau nong nay véi lugng hitu hiéu dé diéu
tri cta hop chét c6 Cong thirc (I), hodc mudi duoc dung ctia chiing. Theo mot phuong 4n, ung
thu nay duoc chon tir nhém gdm c6 ung thu két truc trang, u nguyén bao dém, ung thu da day,
ung thu budng trimg, u lympho t& bao-B 16n lan tda, bénh bach ciu té bao lympho man tinh,
bénh bach cau dang tiy cip tinh, ung thu biéu mé t& bao vay & ¢b va dau, ung thu v, ung thu
biéu mé té bao gan, ung thu phdi t& bio nho va ung thu phdi té bao khong nhd. Theo mot
phuong 4n, ung thu nay dugc chon tir nhém gdm c6 ung thu két truc trang, u nguyén bao dém,
ung thu da day, ung thu budng trimg, u lympho t€ bao-B 16n lan téa, bénh bach cau té bao
lympho min tinh, ung thu biéu mé té bao vay & c¢b va diu va ung thu phdi. Theo mdt phuong

an, ung thu nay 1a ung thu két truc trang.

Theo phuong 4n bat ky trong d6 ung thu dugc néu theo nghia chung, ung thu nay co thé
dugc chon tir nhém gdm c6 ung thu két truc trang, u nguyén bao dém, ung thu da day, ung thu
budng trimg, u lympho t& bao-B 16n lan tda, bénh bach cau té bao lympho man tinh, bénh bach
cau dang ty cAp tinh, ung thu biéu mé té bao vay & cb va ddu, ung thu va, ung thu biéu mo té
bao gan, ung thu phdi t€ bao nho va ung thu phdi té bao khong nho. Ung thu nay ciing c6 thé

duge chon tir nhom gdm c6 ung thu két truc trang, u nguyén bao dém, ung thu da day, ung thu
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budng trimg, u lympho té bao-B 16n lan toa, bénh bach cau té€ bao lympho man tinh, ung thu

biéu mo t€ bao vay ¢ co va dau va ung thu phoi.

Theo phuong 4n bét ky trong d6 ung thu dugc néu theo nghia chung céc phuong an sau

day c6 thé ap dung:
Theo mot phuong an ung thu 13 ung thu két truc trang.
Theo mot phuong an ung thu 12 u nguyén bao dém.
Theo mét phuong an ung thu 12 ung thu da day.
Theo mot phuong an ung thu 1a ung thu thuc quan.
Theo mdt phuong an ung thu 1a ung thu budng trimg.
Theo mot phuong an ung thu 14 ung thu ndi mac tir cung.
Theo mdt phuong an ung thu 1a ung thu ¢ tir cung.
Theo mot phuong an ung thu 1a u lympho té bao-B 16n lan toa.
Theo mot phuong an ung thu la bénh bach cau té bao lympho mén tinh.
Theo mot phuong an ung thu 1a bénh bach ciu dang tity cap tinh.
Theo mot phuong an ung thu 13 ung thu biu mo té bao vay & cb va dau.

Theo mdt phuong an ung thu 12 ung thu vii. Theo mét phuwong 4n ung thu 1a ung thu va

am tinh bd ba.

"Ung thu vi dm tinh bg ba" la ung thu va bat ky ma khong bidu hién céc gen cho thu thé

estrogen, thu thé progesteron va Her2/neu.

Theo mot phuong 4n ung thu 1a ung thu biéu mo té bao gan.
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Theo mdt phuong an ung thu [a ung thu phdi. Theo mot phuong 4n ung thu phdi 14 ung

thu phdi té bao nhé. Theo mot phuong an ung thu phdi 1a ung thu phoi té bao khong nho.

Theo mot phuong an ung thu 13 ung thu di can. Theo mot phuong én ung thu di cén c6
gdm su di can ciia hé than kinh trung uong. Theo mdt phuong an su di can cta hé than kinh
trung wong ¢6 gom su di cin & ndo. Theo mot phuong an su di cin cua hé than kinh trung wong

c6 gom sy di cdn mang ndo mém.

"Sy di cidn mang nio mém" xay ra khi ung thu lan ra dén mang nio, cac 16p md phu
ngoai ndo va tiy séng. Su di cin c6 thé lan ra dén mang nio thong qua mau hoic ching cé thé
di chuyén tir su di cin & ndo, duoc mang béi dich ndo tuy (cerebrospinal fluid - CSF) chay qua

mang ndo. Theo m§t phuong an ung thu 1a ung thu khong di cén.

Viéc didu tri khdng ung thu dugc mo ta trong ban md ta nay c6 thé hitu dung dé lam tri
liéu duy nhét, hodc c6 thé bao gdm, ngoai budc ding hop chit c6 Cong thirc (I), phiu thuat, xa
tri hodc hoa tri thong thuong; hodc két hop cac tri liu khac. Phiu thuét, xa tri hodc hoa tri
thong thudng nay co thé duoc ding mét cach déng thoi, tun tu hodc riéng 18 dé didu tri voi

hop chét c6 Cong thic (I).
Xa tri ¢6 thé bao gém mdt hodc nhiéu loai tri lidu sau day:

L. Liéu phap xa tri bén ngoai st dung birc xa dién tlr, va liéu phdp xa tri trong khi

phﬁu thudt str dung burc xa dién tir;

il. Liéu phap xa tri bén trong hodc xa tri 4p sat; bao gém liéu phap xa tri k& hodc lidu

phép xa tri ndi phan tir; hodc

{ii.  Liéu phap xa tri hé thong, bao gdm nhung khong chi gi6i han & iot 131 va stronti

89.

Do do, theo mdt phuong an sang ché @& xuit hop chét c6 Cong thiic (T), hodc mubi duge

dung cua chung, va xa tri, @8 sir dung trong viée diéu tri ung thu. Theo mdt phuong 4n ung thu
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la u nguyén bao dém. Theo mdt phuong an, ung thu la ung thu di can. Theo mot phuong an
ung thu di cin c¢6 gdm su di can clia hé than kinh trung wong. Theo mét phuong an sy di can
ctia hé thin kinh trung vong ¢ gdm su di cin & ndo. Theo mdt phuong én sy di cin cta hé than

kinh trung wong c6 gom su di cdn mang ndo mém.

Theo mot phuong 4n sang ché dé xuit hop chét c6 Cong thire (I), hoic mudi duge dung
cua ching, dé st dung trong viéc diéu tri ung thu, trong d6 hop chit c6 Cong thirc (I), hodc
mubi duoc dung ctia ching, dugc ding két hop v6i xa tri. Theo mot phuong 4n ung thu 13 u
nguyén bao dém. Theo mdt phuong an, ung thu 14 ung thu di can. Theo mét phuong dn ung thu
di cin c6 gdm su di cin clia hé thn kinh trung uong. Theo mot phuong 4n sw di cin clia hé
thin kinh trung wong ¢6 gdm su di cin & ndo. Theo mot phuong 4n sy di cin ctia hé than kinh

trung uong c6 gom su di cdn mang ndo mém.

Theo mot phuong 4n séng ché dé xuét hop chat c6 Cong thire (I), hodc mudi duoc dung
cua chung, va xa tri, dé st dung trong viéc diéu tri ung thu déng thoi, riéng r€ hodc tudn tu.
Theo mot phuong 4n ung thu dugc chon tir u nguyén bao dém, ung thu phdi (vi du ung thu
phdi t& bao nho hodc ung thu phdi té bao khong nhé), ung thu vi (vi du ung thu va 4m tinh bd
ba), ung thu biéu mé t& bao vay & cb va dau, ung thu thuc quan, ung thu cd tir cung va ung thu
ndi mac tt cung. Theo mdt phuong an ung thu 12 u nguyén bao dém. Theo mot phuong an, ung
thu 1a ung thu di can. Theo mgt phuong an ung thu di cén ¢ gdm su di can cta hé than kinh
trung wong. Theo mdt phuong an sy di can cua hé than kinh trung wong c6 gdm su di cin &
ndo. Theo mot phuong 4n sy di cin ctia hé than kinh trung wong c6 gdm sy di can mang ndo

mém.

Theo mot phuong an sdng ché dé xuit hop chét c6 Cong thuc (I), hodc mudi duogc dung
ctia ching, dé st dung trong viéc diéu tri ung thu, trong d6 hop chit c6 Cong thic (I), hodc
mubi duoc dung cua ching, dugc dung mdt cach déng thoi, riéng r&€ hodc tudn tu voi xa tri.
Theo mot phuong 4n ung thu dugce chon tir u nguyén bao dém, ung thu phdi (vi du ung thu
phéi t& bao nhoé hodc ung thu phdi té bao khong nhd), ung thu v (vi du ung thu vi 4m tinh bd
ba), ung thu biéu mé t& bao vay & cb va dau, ung thu thuc quan, ung thu ¢b tir cung va ung thu

ndi mac tr cung. Theo mdt phuwong an ung thu la u nguyén bao dém. Theo mot phuong dn, ung
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thu 1a ung thu di can. Theo mdt phuong an ung thu di cdn ¢ gdm su di cin cua hé than kinh
trung wong. Theo mdt phuong an sy di can cua hé than kinh trung wong c6 gdm su di can &
n3o. Theo mot phuong an su di can cta hé than kinh trung uvong ¢6 gdm su di cin mang nio

mém.

Theo mot phuong 4n séng ché dé xudt phuong phap diéu tri ung thu ¢ dong vat mau
néng ma can diéu tri, bao gdm bude ding cho dong vat mau néng nay hop chit c6 Cong thiic
(I), hodc mudi duge dung clia chiing va xa tri, trong dé hop chét ¢6 Cong thuc (I), hodc mudi
duoc dung cua ching, va xa tri ciing c6 hiéu qua trong viéc tao ra tic dung khang ung thu.
Theo modt phuong an ung thu dugc chon tir u nguyén bao dém, ung thu phdi (vi du ung thu
phdi té bao nhé hodc ung thu phdi t& bao khong nho), ung thu vi (vi du ung thu v 4m tinh bd
ba), ung thu biéu mo té bao vay & cd va dau, ung thu thuc quan, ung thu cd tir cung va ung thu
ndi mac tir cung. Theo mdt phuong an ung thu la u nguyén bao dém. Theo mot phuong an, ung
thu 1a ung thu di cin. Theo mét phuong 4an ung thu di can c6 gdm su di can cla hé than kinh
trung wong. Theo mdt phuong an su di cén cua hé than kinh trung wong c6 gdm su di can &
ndo. Theo mot phuong an su di can cia hé than kinh trung wong ¢6 gdm su di cin mang nio

mém.

Theo mot phuong 4n sang ché dé xuat phuong phap diéu tri ung thu ¢ dong vat mau
néng ma cin diéu tri, bao gdm budc dung cho dong vat mau néng nay hop chét c6 Cong thirc
(I), hodc mudi duoc dung ctia chiing va budc dung xa tri mot cach déng thoi, riéng r& hodc tudn
tu, trong d6 hop chét c6 Cong thuc (1), hoac mudi duoc dung cta chiing, va xa tri cung c6 hiéu
qua trong viéc tao ra tic dung khang ung thu. Theo mét phuong 4n ung thu 1a u nguyén bao
dém. Theo mdt phuong an, ung thu 13 ung thu di can. Theo mot phuong dn ung thu di can c6
gdm su di cin ciia hé than kinh trung uong. Theo mot phuong 4n su di can cua hé than kinh
trung wong c6 gém su di can & ndo. Theo mot phuong an su di cin cua hé than kinh trung wong

c6 gom sy di cdn mang ndo mem.

Theo phuong an bat ky xa tri dugc chon tir nhém gdm ¢6 mot hodc nhidu loai xa tri

duoc liét ké trong céc diém tir (i) dén (iii) & trén.
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Hoéa tri ¢6 thé bao gdm mdt hodc nhiéu loai chit khang khéi u sau day:

1. Chét chéng tao khéi u va dang két hop cia chiing, ching han nhu cac chit alkyl
héa ADN (vi du cisplatin, oxaliplatin, carboplatin, xyclophosphamit, cic nito mustard nhu
ifosfamit, bendamustin, melphalan, clorambuxil, busulfan, temozolamit va nitrosoure nhu
carmustin); chit chéng chuyén héa (vi du gemxitabin va khang folat ching han nhu
flopyrimidin nhu 5-flouraxin va tegafur, raltitrexed, methotrexat, xytosin arabinosit, va
hydroxyure); khdng sinh khang khéi u (vi du anthraxyclin nhu adriamyxin, bleomyxin,
doxorubixin, doxorubixin cua liposom, pirarubixin, daunomyxin, valrubixin, epirubixin,
idarubixin, mitomyxin-C, dactinomyxin, amrubixin va mithramyxin); chit chdng phan bao (vi
du vinca alkaloit nhu vincristin, vinblastin, vindesin va vinorelbin va taxoit nhu taxol va
taxotere va chét trc ché polokinaza); va chat tic ché topoisomeraza (vi du epipodophyllotoxin
nhu etoposit va teniposit, amsacrin, irinotecan, topotecan va camptothecin); chit trc ché cua co
ché stra chita ADN chéng han nhu kinaza CHK; chét trc ché protein kinaza phu thuéc ADN;
chét trc ché cua poly (ADP-riboza) polymeraza (chét trc ché PARP, bao gém olaparib); va chét
trc ché Hsp90 ching han nhu tanespimyxin va retaspimyxin, chét tc ché cia ATR kinaza
(ching han nhu AZD6738); va chat irc ché ctia kinaza WEE1 (chang han nhu AZD1775/MK-
1775);

ii. Chét chéng tao mach chéng han nhu céc chit ma trc ché anh hudng cua céc yéu
t6 ting trudng té bao ndi mac mach méau, vi du khang thé khang yéu t tang truong té bao nodi
mac mach mau bevacizumab va vi du nhu, chét (rc ché thu thé tyrosin kinaza VEGF chéng han
nhu vandetanib (ZD6474), sorafenib, vatalanib (PTK787), sunitinib (SU11248), axitinib (AG-
013736), pazopanib (GW 786034) v cediranib (AZD2171); cac hop chit ching han nhu hop
chit duoc cong bd trong cic Pon Sang Ché Quic Té W097/22596, WO 97/30035, WO
97/32856 v WO 98/13354; va hop chét ma hoat dong theo co ché khac (vi du linomit, chét te
ché chirc nang integrin avP3 va angiostatin), hoic chét trc ché angiopoietin va cc thu thé cia

chiing (Tie-1 va Tie-2), chét irc ché PLGF, chat te ché phdi tir nhu delta (DLL-4);
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iii.  Phuong phap tri liéu min dich, bao gém vi du nhu cac phuong phép ex-vivo va
in-vivo d& lam ting kha ning gdy mién dich ciia cac t& bao khdi u ctia bénh nhan, ching han
nhu su chuyén nap bing xytokin ching han nhu interleukin 2, interleukin 4 hoic yéu té kich
thich khuan lac bach ciu hat-dai thuc bao; cac phuong phap dé lam gidm su suy nhugc té bao T
hodc chirc ning ciia té bao T didu hoa; cac phuong phép tang cudng déap tmg clia té bao T véi
khéi u, ching han nhu khang thé rc ché véi CTLA4 (vi du ipilimumab va tremelimumab),
B7HI, PD-1 (vi du BMS-936558 hodc AMP-514), PD-L1 (vi du MEDI4736) va khang thé chu
van v6i CD137; cac phuong phap st dung té bao mién dich da duoc chuyén nap ching han nhu
té bao tua dd duoc chuyén nap xytokin; cic phuong phép sir dung dong t& bao khéi u da dugce
chuyén nap xytokin, cdc phuong phap st dung khang thé déi v6i khéang nguyén két hop khi u,
va khang thé ma lam suy yéu loai té bao dich (vi du, khang thé khang CD20 khong lién hop
ching han nhu Rituximab, khang thé khang CD20 dugc danh dau phong xa Bexxar va Zevalin,
va khang thé khang CD54 Campath); cac phuong phap st dung khang thé khang idiotyp; cac
phuong phép ting cudng chitc ning cia té bio Giét Tu Nhién; va cac phuong phap ma ding
thé lién hop khang thé-doc At(‘) (vi du khang thé khang CD33 Mylotarg); doc t6 mién dich ching
han nhu moxetumumab pasudotox; chét chil Véﬁ cﬁa thu thé giéng toll 7 hodc thu thé giéng toll

9
iv.  Chét ting cuong hiéu qua, ching han nhu leucovorin.

Do d6, theo mot phuong 4n sang ché dé xuat hop chat c6 Cong thirc (I), hodc mubi duge
dung cua ching, va it nhit mot chat khang khéi u bd sung, dé str dung trong viée diéu trj ung
thu. Theo mot phuong 4n sang ché d& xuét hop chét c6 Cong thirc (I), hoic mudi duoc dung
ctia chiing, dé str dung trong viéc didu tri ung thu, trong d6 hop chit c6 Cong thirc (I), hodc
mudi duoc dung cua ching dugc dung két hop voi chét khang khéi u bd sung. Theo mot
phuong 4n sang ché c6 mot chit khang khéi u bd sung. Theo mot phuong an sang ché c6 hai
chat khang khéi u bd sung. Theo mdt phuong 4n sang ché ¢6 ba hoic nhiéu hon ba chat khang

khoi u bo sung.

Theo mot phuong 4n sdng ché dé xuit hop chét c6 Cong thire (I), hoic mudi duge dung

ctua chung, va it nhat mot chit khang khéi u bd sung dé su dung trong viéc diéu tri ung thu
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ddng thoi, riéng r& hodc tuin tu. Theo mdt phuong 4n sing ché dé xuat hop chit c6 Cong thirc
(D), hodc mudi dugc dung cua ching, dé sir dung trong viéc diéu tri ung thu, trong d6 hop chét
¢6 Cong thirc (I), hodc mubi dugc dung cia ching, duge dung mot cach ddng thoi, riéng 18

hodc tuan tu vai chat khang khoi u bd sung.

Theo mot phuong an sang ché dé xudt phuong phap diéu tri ung thu & dong vat mau
néng ma cin diéu tri, bao gdbm budc ding cho dong vat méu néng nay hop chit c6 Cong thirc
(I), hodc mudi dugc dung ciia chung va it nhit mot chat khang khdi u bd sung, trong d6 ham
lugng ctia hop chit c6 Cong thire (I), hodc mudi duoc dung cta ching, va ham lugng ctia chit

khang khéi u bd sung cung ¢6 hiéu qua trong viéc tao ra tac dung khang ung thu.

Theo mot phuong 4n sang ché dé xudt phuong phap diéu tri ung thu & dong vat mau
néng ma cin diéu tri, bao gdm budc ding cho dong vit méu néng ndy hop chit c6 Cong thirc
(D), hoac mudi duoc dung cta chung, va budc dung mot cach d(“)ﬂg thoi, riéng r€ hodc tuln tu it
nhit mot chit khang khéi u bd sung cho dong vat mau néng nay, trong d6 ham lugng cta hop
chit c6 Cong thirc (I), hodc mubi duge dung cua ching, va ham lugng cta chét khang khéi u

b sung cing ¢6 hidu qua trong viée tao ra tac dung khéng ung thu.

Theo phuong 4n bit ky chit khang khéi u bd sung duoc chon tir nhém gdm cé mot hodc

nhiéu chét khang khéi u bd sung duoc liét ké trong cac diém tir (i) dén (iv) & trén.

Theo médt phuong an sang ché dé xuét hop chét c6 Cong thirc (I), hoic mudi duge dung
cta chung, va it nhét mot chét chéng tao khdi u dé sir dung trong viéc diéu tri ung thu. Theo
mot phuong an sang ché dé xuét hop chét ¢6 Cong thuc (I), hodc mudi duge dung ctia chung,
dé su dung trong viéc didu tri ung thu, trong d6 hop chét c6 Céng thic (I), hodc mubi duoc
dung ctia chiing, dugc ding két hop vai it nhat mot chit chéng tao khdi u. Theo mot phuong an
chit chdng tao khdi u duoc chon tir danh sach clia cac chit chdng tao khdi u trong diém (i) &

trén.

Theo mét phuong 4n sang ché dé xuét hop chit c6 Cong thuc (I), hoic mubi duoc dung

cta chung, va it nhit mot chit chong tao khdi u d8 sir dung trong viéc didu tri ung thu dong
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thori, riéng 18 hodc tun tu. Theo mot phuong 4n sang ché dé xuat hop chét c6 Cong thirc (I),
hodc mudi duoc dung cua ching, dé su dung trong viéc didu tri ung thu, trong dé hop chét ¢6
Cong thac (I), hodc mubi duogc dung cua ching, dugc dung mot cach dong thoi, riéng ré hodc
tudn tw v6i it nhat mot cht chdng tao khéi u. Theo mot phuong an chat chéng tao khdi u dugce

chon tir danh séch cta cac cht chdng tao khdi u trong diém (i) & trén.

Theo mot phuong 4n séng ché dé xuét hop chét cé Cong thirc (I), hodc mudi duoc dung
cua chung, va it nhit mot chit khang khéi u bd sung dugc chon tir nhém gdm c6 cisplatin,
oxaliplatin, carboplatin, valrubixin, idarubixin, doxorubixin, pirarubixin, irinotecan, topotecan,
amrubixin, epirubixin, etoposit, mitomyxin, bendamustin, clorambuxil, xyclophosphamit,
ifosfamit, carmustin, melphalan, bleomyxin, olaparib, MEDI4736, AZD1775 va AZD6738, dé

st dung trong viéc didu tri ung thu.

Theo mot phuong 4n séng ché dé xuit hop chit c6 Cong thirc (I), hodc mudi duoc dung
cta ching, va it nhit mot chit khang khéi u bd sung duge chon tir nhém gbm c6 cisplatin,
oxaliplatin, carboplatin, doxorubixin, pirarubixin, irinotecan, topotecan, amrubixin, epirubixin,
etoposit, mitomyxin, bendamustin, clorambuxil, xyclophosphamit, ifosfamit, carmustin,
melphalan, bleomyxin, olaparib, AZD1775 va AZD6738, d& st dung trong viée diéu tri ung
thu.

Theo mot phuong 4n sang ché dé xudt hop chét c6 Cong thirc (I), hodc mudi duoc dung
cua ching, d& st dung trong viéc diéu tri ung thu, trong d6 hop chit c6 Cong thirc (T), hoic
mudi duoc dung cta ching, duoc dung két hop véi it nhit mot chit khang khéi u bd sung dugce
chon tir nhém gé)m c6 cisplatin, oxaliplatin, carboplatin, valrubixin, idarubixin, doxorubixin,
pirarubixin, irinotecan, topotecan, amrubixin, epirubixin, etoposit, mitomyxin, bendamustin,
clorambuxil, xyclophosphamit, ifosfamit, carmustin, melphalan, bleomyxin, olaparib,

MEDI4736, AZD1775 va AZD6738.

Theo mot phuong 4n sang ché dé xuét hop chit c6 Cong thire (I), hodc mudi duoc dung

ctia chiing, va it nhat mot chat khang khoi u bo sung dugc chon tir nhém gom cé doxorubixin,
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irinotecan, topotecan, etoposit, mitomyxin, bendamustin, clorambuxil, xyclophosphamit,

ifosfamit, carmustin, melphalan, bleomyxin va olaparib dé sir dung trong viéc diéu tri ung thu.

Theo mdt phuong an séng ché dé xudt hop chat c6 Cong thire (I), hodc mudi dugc dung
cta chung, dé su dung trong viéc didu tri ung thu, trong d6 hop chét ¢6 Cong thuc (I), hodc
mudi duoc dung clia ching, dugc dung két hop véi it nhit mot chét khang khdi u bd sung duge
chon tr nhom g@)m c6 doxorubixin, irinotecan, topotecan, etoposit, mitomyxin, bendamustin,

clorambuxil, xyclophosphamit, ifosfamit, carmustin, melphalan, bleomyxin va olaparib.

Theo mét phuong 4an sang ché dé xuat hop chat c¢6 Cong thirc (I), hodc mudi duoc dung
cta chung, va it nhit mot chat khang khdi u bd sung duoc chon tir nhdm gém c6 doxorubixin,
irinotecan, topotecan, etoposit, mitomyxin, bendamustin, clorambuxil, xyclophosphamit,

ifosfamit, carmustin, melphalan va bleomyxin, & sir dung trong viéce diéu tri ung thu.

Theo mdt phwong 4n séng ché d& xuat hop chét c6 Cong thire (I), hodc mudi duge dung
cta ching, dé str dung trong viéc diéu tri ung thu, trong d6 hop chit c6 Cong thic (I), hodc
mudi duge dung ctia chiing, duge dung két hop vdi it nhit mot chét khang khéi u bd sung dugc
chon tir nhém gdém c6 doxorubixin, irinotecan, topotecan, etoposit, mitomyxin, bendamustin,

clorambuxil, xyclophosphamit, ifosfamit, carmustin, melphalan va bleomyxin.

Theo mét phuong an sang éhé d& xut hop chat éé Cong thuc (I), hozfié mudi duoc dung
cua chung, dé sir dung trong viéc didu tri ung thu, trong d6 hop chét c6 Cong thuc (I), hoac
mudi dugc dung clia chiing, duge dung két hop vai it nhat mot chit khang khéi u bd sung duoc
chon tir nhém goém c6 doxorubixin, pirarubixin, amrubixin va epirubixin. Theo mot phuong an
ung thu 13 bénh bach ciu dang tiy cip tinh. Theo mdt phuong an ung thu 1a ung thu vii (vi du

ung thu va 4m tinh bd ba). Theo mdt phuong an ung thu 1a ung thu biéu mo té bao gan.

Theo mdt phuong an séng ché dé xuét hop chat c6 Cong thirc (I), hodc mubi duge dung
clia chung, va irinotecan, dé str dung trong viéc didu tri ung thu. Theo mot phuong 4n sang ché

d& xuét hop chat c6 Cong thitc (I), hoic mudi dugc dung ctia chiing, dé sit dung trong viéc diéu
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tri ung thu, trong d6 hop chét c6 Cong thic (I), hodc mubi duoc dung clia ching, duge dung

két hop véi irinotecan. Theo mdt phuong 4n ung thu 13 ung thu két tryc trang.

Theo mot phuong an sang ché dé xuat hop chit c6 Cong thirc (I), hodc mudi duge dung
cua ching, va FOLFIRI, dé sir dung trong viéc diéu tri ung thu. Theo mot phuong 4n sang ché
dé xuit hop chat ¢o Cong thire (I), hodc mubi duge dung ctia ching, dé st dung trong viéc didu
tri ung thu, trong d6 hop chét c6 Cong thic (I), hodc mudi duge dung ctia ching, duge ding

két hop véi FOLFIRI. Theo mot phuong 4n ung thu 13 ung thu két truc trang.

FOLFIRI 1 ché d6 lidu lugng bao g@)m su két hgp cua leucovorin, S-flouraxin va

irinotecan.

Theo mot phuong 4n sdng ché d& xuit hop chét c6 Cong thirc (I), hodc mudi duge dung
ctia chung, dé sir dung trong viéc diéu tri ung thu, trong d6 hop chit c6 Cong thirc (I), hoic
mubi dugc dung cia ching, duge ding két hop v6i olaparib. Theo mot phuong an ung thu 1a

ung thu da day.

Theo mét phuong an sang ché dé xuét hop chit c6 Cong thire (T), hodc mudi duoc dung
clia chung, dé sir dung trong viéc diéu tri ung thu, trong d6 hop chit c6 Cong thirc (I), hodc
mudi duge dung cta chung, dugce dung két hop véi topotecan. Theo mot phuong 4n ung thu la
ung thu phdi té bao nho. Theo mot phuong 4n sang ché @& xuit hop chit c6 Cong thirc (I), hoic
mudi duge dung cua chung, dé str dung trong viéc diéu tri ung thu, trong d6 hop chét c6 Cong
thie (I), hoac mudi duge dung ctia ching, dugc ding két hop v6i tri lidu mién dich. Theo mot
phuong 4n tri lidu mién dich 1a mét hodc nhiéu chit trong céc chit dugc liét ké trong diém (iii)

& trén. Theo mot phuong 4n tri liéu mién dich la khang thé khang PD-L1 (vi du MEDI4736).
Theo phuong 4n khéc sang ché dé xuét b kit c6 chira:

a) Hop chit ¢6 cong thirc (I), hodc mudi dugce dung clia ching, & dang liéu luong don vi

tht nhét;

b) Chét khéng khdi u bé sung khéc & dang lidu luong don vi khéc;
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¢) Vit chira dé chua cac liéu luong don vi thit nhét va lidu lugng don vi khac; va tiy y

d) Huéng dan st dung. Theo mt phuong an chét khang khdi u co chira chat chdng tao

khoi u.

Theo phuong 4n bat ky trong d6 chét chéng tao khéi u duoc d& cap, chat chéng tao khéi

u 12 mot hodc nhiéu chit trong cac chit duoc liét ké trong diém (1) & trén.

Céc hop chét c6 Cong thirc (I), va mudi duoc dung ciia ching, ¢6 thé dugc ding dudi

dang dugc phém, ¢6 chtta mot hodc nhiéu ta duoc duge dung.

Do d6, theo mdt phuong an sang ché d& xuit duoc phdm c6 chira hop chit c6 Cong thic

(I), hodc mudi duoc dung cia chiing, va it nhat mot ta duoc duge dung.

(Cac) ta duge ma dugc chon loc dé dua vao dugc phém cu thé & phu thudc vao cac yéu
tb chéng han nhu phuong thic st dung va dang dugc phém dugc tao ra. Ta duge duoc dung
thich hop da dugc biét rd dbi véi nguoi co hiéu biét trung binh trong linh vue va duge mo ta, vi
du nhu, trong tai liéu Handbook of Pharmaceutical Excipients, Sixth edition, Pharmaceutical
Press, hiéu dinh bdi Rowe, Ray C; Sheskey, Paul J; Quinn, Marian. T4 duoc duoc dung c6 thé
dong vai tro lam, vi du nhu, chit bd tro, chét pha loang, chét mang, chat 1am 6n dinh, chit tao
huong vi, chét tao mau, chét don, chét két dinh, chit phan r3, chét bdi tron, chét lam truot; chét
lam ddc va chét pht ngoai. Theo nhu ngudi ¢6 hiéu biét trung binh trong linh vuc s& hiéu 13, t
dugc dugc dung nhét dinh ¢6 thé c6 nhiéu hon mot chic ning va co thé c6 cac chirc ning khéc
tiry thudc vao viée ¢ bao nhiéu ta duge c6 mit trong duge phém va ¢0 cac ta dugc khac nao cé

mat trong dugc phém.

Duoc phim c6 thé & dang thich hop dé ding qua dudng miéng (vi du nhu vién nén, vién
thudc hinh thoi, vién nang ctmg hoic vién nang mém, huyén pht, nhii twong, bot phan tdn hodc
hat phan tan trong ddu hodc trong nudc, sird hodc cdn ngot), dé dung tai chd (vi du nhw dang
kem, thudc md, gel, hodc dung dich hodc huyén phu trong nudc hodc trong dau hoic), dé dung
bang cach x6ng (vi du nhu bdt tin min hodc sol khi 1ong), dé dung bing cach bom khi (vi du

nhu bdt tan min) hodc dé s dung ngoai dudng tiéu héa (vi du nhu dung dich trong dau hoic
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trong nude tiét trung dé ding trong tinh mach, dudi da, trong co hodc dung liéu lugng trong
c0), hodc dudi dang thudc dan dé dung liéu luong qua truc trang. Dugc phém ¢6 thé thu duoc
bang quy trinh thong thudong da duge biét 15 trong linh vyc. Dugc pham nhim dé dung qua
duong miéng co thé chira cac thanh phﬁn bd sung, vi du, mot hodc nhiéu chét tao mau, chit lam

ngot, chét tao huong vi va/hoic chit bao quan.

Hop chét c6 Cong thire (I) s& thudng duge dung cho dong vat mau nong & lidu lugng
don vi ndm trong khodng tur 2,5 dén 5000 mg/m2 dién tich co thé cta dong vat, hoic xép Xi tu
0,05 dén 100 mg/kg, va diéu nay thuong tao ra lidu lwong hitu higu dé didu tri. Dang liéu lugng
don vi chéng han nhu vién nén hodc vién nang s€ thuong chira, vi du tir 0,1 dén 250 mg thanh
phén hoat tinh. Liéu luong héng ngay sé can phai thay d6i tuy thudce vao vat chi duge diéu tri,
duong dung cu thé, cac liéu phap tri liéu bat ky dang duge dung ciing nhau, va mac d nghiém
trong clia bénh dang dugc didu tri. Theo d6 ngudi hanh nghé ma dang diéu tri bénh nhan cu thé

bat ky c6 thé x4c dinh liéu luong t6i wu.

Duoc pham duge md ta trong ban md t& ndy c6 chira hop chit c6 Cong thic (I), hoic

mudi duoc dung ciia chiing, va do d6 duoc mong doi 1a hitu dung trong tri lidu.

Nhu vay, theo mdt phuong an sang ché d& xuét duoc phém dé sir dung trong tri liéu, co
chtra hgp chét c6 Cong thirc (I), hodc mubi duoc dung ctia ching, va it nhat mot ta duoc duoc

dung.

Theo mdt phuong 4n sang ché @& xuét duoc phém dé su dung trong viéc diéu tri bénh
ma trong dé su uc ché ATM kinaza 1a c6 loi, c6 chira hop chét c6 Coéng thuc (I), hoic mudi

dugce dung cda chung, va it nhét mot ta duoc duoc dung.

Theo mot phuong an sang ché dé xuét duge phém dé sir dung trong viéc diéu tri ung thu,
¢6 chira hop chit c6 Cong thire (I), hodc mudi duoc dung cla ching, va it nhit mot ta dugc

dugc dung.
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Theo mdt phuong 4n sang ché dé xuét duoc phim dé sir dung trong viéc diéu tri ung thu
ma trong d6 su (rc ché ATM kinaza 1 ¢6 lgi, c6 chtra hop chét c6 Cong thiic (I), hodic mudi

duoc dung cta chung, va it nhit mét ta duge duge dung.

Theo mdt phuong 4n sang ché d xuét dugc phém dé str dung trong viéc diéu tri ung thu
két true trang, u nguyén bao dém, ung thw da day, ung thu budng trimg, u lympho té bao-B 16n
lan t6a, bénh bach ciu té bao lympho mén tinh, bénh bach cdu dang tay cép tinh, ung thu bidu
mb t& bao v'é1y & cb va dau, ung thu v, ung thu biéu md t& bao gan, ung thw phdi té bao nhod
hodc ung thu phdi t& bao khong nhd, c6 chira hop chét c6 Cong thirc (I), hodic muéi dugc dung

cua ching, va it nhit mét ta duge dugc dung.
Vi du thuc hién sang ché

Céc phuong an khac nhau cta sang ché dugc minh hoa bing cic Vi du sau ddy. Sang
ché khong dugc hidu theo nghia 1a bi gi6i han & cac Vi du nay. Trong qua trinh diéu ché theo

Vi du, thong thudng:

1. Céc hoat dong dwoc thuc hién & nhiét @ mdi trudng xung quanh, firc l6 ndm

trong khoang tir 17 dén 30°C va duéi khi tro ching han nhu khi nito trir khi ¢6 chi dan khéc;

|
il. Su 1am bay hoi dugce thuc hién bang cach 1am bay hoi quay hodc sir dung thiét bi
Genevac trong chdn khong va céc quy trinh phu duge thuc hién sau khi loai bd chat ran du

bang cach loc;

iii.  Viéc tinh ché bing sdc ky nhanh dugc thyc hién trén Armen Glider Flash tw dong
héa : Spot II Ultimate (Armen Instrument, Saint-Ave, Phap) hodc hé théng sic ky nhanh tich
hop Presearch tir dong héa sir dung hdp chira silic oxit Si60 pha thuong Merck d3 dong géi sdn
(phép do dd hat: 15-40 hodc 40-63 pm) thu dugce tir hang Merck, Darmstad, Pic, hfp chua

silicycle silic oxit hodc hdp chia silic oxit graceresolv;

iv. , Shc ky diéu ché dugc thuc hién trén thiét bi Waters (600/2700 hodc 2525) dugc
1&p v6i khéi phd ké ZMD hoic khéi phd k& ZQ ESCi va ¢t pha dao Waters X-Terra hofic ¢t
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pha ddo Waters X-Bridge hodc cot pha dao Waters SunFire (C-18, silic oxit 5 micromet, dudng
kinh 19 mm hodc 50 mm, chidu dai 100 mm, t5c d6 dong chay bing 40 ml/phut) sir dung hon
hop phén cuc giam cua nude (chira 1% amoni) va axetonitril hodc hdn hop phin cuc giam cua

nudc (chtra 0,1% axit formic) va axetonitril lam chét rira giai;
V. Hiéu sut, khi c6 mit, c6 thé khong can phai 1a gid tri co thé dat duoc 16n nhét;

vi.  CAu tric cta san phim cudi c6 Cong thirc (I) dwoc xdc nhin bang quang phd
cong hudng tir hat nhan (NMR), véi gid tri dich chuyén héa hoc NMR dugc do theo thang
delta. Phd cong huong tir hat proton duoc xéc dinh béng thiét bi Bruker cai tién 700 (700MHz),
Bruker Avance 500 (500 MHz), Bruker 400 (400 MHz) hodc Bruker 300 (300 MHz); 19F
NMR duoc xéc dinh & tin s6 282 MHz hodc 376 MHz; 13C NMR duoc xdc dinh & tan s6 75
MHz hodc 100 MHz; sb do duoc léy vao luc nhét d6 nam trong khoang 20 - 30°C trir khi c6 chi
dAn khac; cac chit viét tit sau day dugce st dung: s, muc don; d, mirc d6i; t, mirc ba; q, mirc tu;
m, mutrc boi; dd, mirc ddi cia mirc doi; ddd, mirc doi cuia muc doi cia muc doi; dt, mirc doi cua

muc ba; bs, tin hi¢u rong;

vii.  San pham cudi c6 Cong thirc (I) cling dugc xac dinh dic diém bing sic ky long
sau khi quang khéi phd (mass spectroscopy following liquid chromatography - LCMS); LCMS
duoc thuce hién bing cach st dung Waters Alliance HT (2790 & 2795) duge lip véi khéi phd
ké Waters ZQ ESCi hodc khdi phd ké ZMD ESCi va cot C-18 5 um X Bridge (2,1 x 50 mm) &
tdc do dong chay bang 2,4 ml/phut, sir dung hé dung méi tir 95% A + 5% C dén 95% B + 5% C
trong thdi gian hon 4 phit, trong d6 A = nude, B = metanol, C = metanol:nuée 1:1 (chia 0,2%
amoni cacbonat); hodc bﬁng cach st dung UFLC Shimadzu hodc UHPLC két hop v6i bo phat
hién DAD, b6 phat hién ELSD va khéi phd ké 2020 EV (hoic tidu chudn) dugc 1p véi cot C18
3,0x50 mm, 3,0 uM Phenomenex Gemini-NX hodc tiéu chudn (diéu kién bazo) hoic cot 3,0 x
50 mm, 2,2 uM Shim pack XR — ODS hodc cot C18 2,1 x 50 mm, 1,7 pM Waters BEH hogc
tiéu chudn c6 st dung hé dung méi tir 95% D + 5% E dén 95% E + 5% D trong vong hon 4
phut, trong d6 D = nudc (chira 0,05% TFA), E = axetonitril (chtra 0,05% TFA) (diéu kién axit)
hodc hé dung méi tr 90% F + 10% G dén 95% G + 5% F trong vong hon 4 phut, trong d6 F =
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nuée (chita 6,5 mM amoni hydro cacbonat va diéu chinh d6 pH10 bang cach bd sung amoni),

G = axetonitril (diéu kién bazo);

viii. Chét trung gian thong thudng xac dinh dic diém mot cach diy du va do tinh sach
dugc danh gid bang phan tich sic ky 16p mong, khdi phd, HPLC va/hogc phan tich NMR;

ix.  Phd nhiu xa bot tia X dugc xac dinh (st dung Thiét Bi Phan Tich Bruker D4)
bang cach dat miu cta nguyén lidu két tinh 1én trén bé mong tinh thé silic don (single silicon
crystal - SSC) Bruker va trai mau ra thanh 16p mong véi s hd trg clia lam kinh kinh hién vi.
Quay mau & toc d6 30 vong quay trén mdi phit (dé cai thién viée dém céc s6 lidu thong ké) va
duogc chidu xa béng tia X duoc tao ra boi 6ng tu tiéu dai béng d(‘A)ng hoat dong & 40kV va 40mA
v6i chiu dai bude séng bang 1,5418 angstrom. Ngudn tia X chuan truc duoc cho di qua khe
phan ky kha bién tu dong dat & V20 va tia bic xa phan xa truc tiép qua khe chdng phan tin
5,89 mm va khe do phat hién 9,55 mm. Mau dugc d 16 ra trong khoang 0,03 gidy trén mdi gia
luong 2-teta 0,00570° (phuong thirc quét lién tuc) trong khoang gia tri 2-teta tir 2 do dén 40 do
theo phuong thitc teta-teta. Thoi gian chay 1a 3 phut va 36 gidy. Thiét bi dugc trang bi véi bd
phét hién cam bién Positron (Lyhxeye). Viée kiém soat va thu gom dit liéu théng qua Dell

Optiplex 686 NT 4.0 Workstation hoat dong cung véi phan mém Diffrac+;

X. Phép Do Nhiét Lugng Quét Vi Sai duge thuc hién trén Thiét Bi Q1000 DSC TA.
Thong thudng, c6 it hon 5 mg nguyén liéu ma dugc chira trong bé nhom tiéu chuin c¢ lap voi
nép dugc gia nhiét & nhiét do ndm trong khoang nhiét do tir 25°C dén 300°C & téc do gia nhiét
khong dbi bang 10°C trén mdi phit. Khi suc bing khi nito duge sit dung & téc do dong chay 50

ml trén moi phit

xi.  Céc chit viét tit sau ddy duoc sir dung: h = gid; r.t. = nhiét d trong phong (~18-
25°C); conc. = ¢6 déc; FCC = sic ky cdt nhanh béng silic oxit; DCM = diclometan; DIPEA =
diisopropyletylamin ; DMA = N,N-dimetylaxetamit; DMF = N,N-dimetylformamit; DMSO =
dimetylsulfoxit; Et,O = dietyl ete; EtOAc = etyl axetat; EtOH = etanol; K,COs3 = kali cacbonat;
MeOH = metanol; MeCN = axetonitril;, MTBE = Metyltertbutylete; MgSO, = magie sulfat
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khan; Na,SO, = natri sulfat khan; THF = tetrahydrofuran; sat. = dung dich bdo hoa trong nudc;

va

xii. Tén IUPAC duogc tao ra b'fmg chuong trinh phu hop "Canvas" hodc 'IBIS',
AstraZeneca. Nhu dugc néu trong phan gidi thiéu, cic hop chét theo sang ché c6 chua 16i
imidazo[4,5-c]quinolin-2-on. Tuy nhién, trong Vi du tén IUPAC nhit dinh m6 ta 15i 1a
imidazo[5,4-c]quinolin-2-on. Tuy vay 15i imidazo[4,5-c]quinolin-2-on va 13i imidazo[5,4-

c]quinolin-2-on la giéng nhau, véi quy udc vé tén khac nhau do nhom ngoai vi.
Vidu 1

8-[6-[3-(Pimetylamino)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on

s
N 0]
H3C/ ~ N

B6 sung tir tir 3-(dimetylamino)propan-1-ol (0,433 ml; 3,66 mmol) vao dich sén sét clia
natri hydrua (0,333 g; 8,33 mmol) trong THF (10 ml) va khudy dung dich & nhiét d6 0°C trong
thoi gian 30 phut. B6 sung dung dich ndy vao dung dich cta 7-flo-8-(6-flo-3-pyridyl)-1-
isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on (1,18 g; 3,33 mmol) trong THF (20 ml). Hon
hop phéan tng dwoc khudy & nhiét d trong phong trong thoi gian 24 gio va duge lam lanh bang
nudc. Dung moi duge loai bd dudi ap sut giam va duoc chiét bing DCM (2 x 100 ml). Pha
hitu co duoc rira biang nude (50 ml), duoc lam khé trong thiét bi tach pha va dung méi duoc
loai bé dudi 4p suét giam dé tao ra san pham tho. Tinh ché san pham tho bing sic ky silic oxit
nhanh, gradien rtra gidi MeOH tur 0 dén 10% trong DCM, dé tao ra nguyén liéu mong mudn.
Gia nhiét chit rin trong MeCN (15 ml) va dé ngudi xudng nhiét do trong phong qua dém. Chét
rin mau tring duge loc trong chan khong va dugc 1am kho trong 16 chén khong trong thoi gian
3 gio dé tao ra nguyén liéu mong mudn dudi dang chat rdn mau tring (1,79 g; 41 %). Phé

NMR: TH NMR (500MHz, DMSO-d6) & 1,65 (6H, d), 1,90 (2H, p), 2,17 (6H, s), 2,38 (2H, 1),
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3,50 (3H, s), 4,38 (2H, 1), 5,29 (1H, hept), 6,99 (1H, dd), 7,92 (1H, d), 8,05 (1H, dt), 8,33 (1H,
d), 8,50 (1H, dd), 8,91 (1H, s). 1H NMR (500MHz, CDCI3) & 1,76 (6H, d), 1,96 - 2,06 (2H,
m), 2,28 (6H, s), 2,44 - 2,51 (2H, m), 3,58 (3H, s), 4,44 (2H, 1), 5,22 (1H, s), 6,89 (1H, dd),
7,86 - 7,92 (2H, m), 8,21 (1H, d), 8,41 (1H, d), 8,69 (1H, s). Ph6 khdi: m/z (ES+)[M+H]+ =
438,

Nguyén liéu mong mudn ciing c¢6 thé duge tich ra dudi dang mudi cla axit metan
sulfonic nhu duge mo ta dudi ddy: B sung timg phin axit metansulfonic 1M trong DCM
(0,660 ml; 0,66 mmol) vao bazo tu do dd dugc phén tach (275 mg; 0,63 mmol) trong DCM (5
ml) & nhiét 40 mdi truong xung quanh trong khodng thoi gian 1 phut. Khudy dung dich thu
duoc & nhiét dd moi trudng xung quanh trong thoi gian 1 gid sau do co déc trong chdan khong
va phan can dugc lam kho trong chan khong d8 tao ra mudi cua axit metansulfonic mong mudn
du6i dang chét rén mau tring (336 mg; 100 %). Phé NMR: 1TH NMR (500MHz, DMSO-d6) 5
1,65 (6H, d), 2,05 - 2,21 (2H, m), 2,32 (3H, s), 2,76 (6H, s), 3,04 - 3,21 (2H, m), 3,51 (3H, ),
4,43 (2H, t), 5,29 (1H, hept), 7,02 (1H, dd), 7,93 (1H, d), 8,09 (1H, dt), 8,32 (1H, d), 8,53 (1H,
dd), 8,92 (1H, s), 9,36 (1H, s). Pho khoi: m/z (ES+)[M+H]+ = 438.

Chat trung gian Al: 7-Flo-8-(6-flo-3-pyridyl)-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on

Diclobis(di-tert-butyl(3-sulfopropyl)phosphonio)palladat(Il) (dung dich 0,05 M trong
‘nude; 11,83 ml; 0,59 mmol) dugce bd sung vao hdn hop da khir khi cta 8-bromo-7-flo-1-
isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on (4,0 g; 11,83 mmol), axit (6-flopyridin-3-
yl)boronic (2,0 g; 14,19 mmol) va dung dich kali cacbonat 2 M (17,74 ml; 35,48 mmol) trong
1,4-dioxan (50 ml) va nuéc (12,5 ml). Hon hop dugce suc bang khi nito va dugc gia nhiét dén

nhiét d6 80°C trong thoi gian 1 gio sau d6 duoc dé ngudi va c6 dic dudi ap sudt giam dé loai
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bo. Pha lodng dung dich con lai bing DCM (250 ml), rtra bang nudc (200 ml) va 1ép hiru co
duoc lam kho bang hdp chira tach pha va duogc lam bay hoi & tao ra san phdm tho. Tinh ché
san phim thd bang sic ky silic oxit nhanh, gradien rita gidi MeOH tir 0 dén 10% trong DCM,
dé tao ra nguyén liéu mong mudn dudi dang chat rin mau tring (3,70 g; 88 %). Phoé NMR: 1H
NMR (500MHz, CDCI3) § 1,77 (6H, dd), 3,58 (3H, d), 5,20 (1H, s), 7,11 (1H, ddd), 7,93 (1H,
d), 8,06 - 8,14 (1H, m), 8,22 (1H, d), 8,46 - 8,51 (1H, m), 8,72 (1H, s). Pho khoi: m/z
(ES+)[M+H]+ = 355,3.

Diclobis(di-tert-butyl(3-sulfopropyl)phosphonio)palladat(Il) (dung dich 0,05 M trong

nude) ¢o thé duge diéu ché nhu da duge mo ta dudi day:

Bo sung nuéc di duge khir khi (30 ml) vao natri tetraclopaladat(Il) (0,410 g; 1,39
mmol) va axit 3-(di-tert-butylphosphino)propan-1-sulfonic (0,748 g; 2,79 mmol) & nhiét do
moi truong xung quanh trong khi tro. Khudy huyén phu trong thoi gian 5 phut, sau d6 chat rin
duoc loai ra biang cach loc va dugce thai bo ra khoi chét phan tmg mong muén dudi dang dung

dich mau nau-do.

Chit trung gian A2: 8-Bromo-7-flo-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-

on

CH,
0

H3C/<N //(
Brml\‘\c Ha
F N

B6 sung dung dich ctia natri hydroxit (11,29 g; 282,28 mmol) trong nudc (600 ml) vao
hén hop da duge khudy tron ciia 8-bromo-7-flo-1-isopropyl-3H-imidazo[4,5-c]quinolin-2-on
(61 g, 188,19 mmol), tetrabutylamoni bromua (6,07 g, 18,82 mmol) va metyl iodua (23,53 ml,
376,37 mmol) trong DCM (1300 ml) va khudy hén hop & nhiét d6 mdi trudng xung quanh
trong thoi gian 17 gio. Lap lai cling quy trinh nhu véy theo ty 1€ gibng nhu vy va cac hdn hop
phén tng duogc két hop, co dic va pha loing bing MeOH (750 ml). Chét két tha dugc thu gom

-49-



31178

bang cach loc, dugc rira bing MeOH (500 ml) va chit rén duoc lam kho trong chan khong dé
tao ra nguyén lidu mong mudn dudi dang chit rin mau tring (108 g, 85%). Pho NMR: 1H
NMR (400MHz, CDCI3) & 1,76 (6H, d), 3,57 (3H, s), 5,13 (1H, t), 7,83 (1H, d), 8,41 (1H, d),
8,69 (1H, s). Phé khoi: m/z (ES+)[M+H]+ = 380.

Chét trung gian A3: 8-Bromo-7-flo-1-isopropyl-3H-imidazo[4,5-c|quinolin-2-on

CH,

i
F N

Trietylamin (164 ml, 1173,78 mmol) dugc bd sung mot phan vao axit 6-bromo-7-flo-4-
(isopropylamino)quinolin-3-cacboxylic (128 g, 391,26 mmol) trong DMF (1500 ml) va khudy
hén hop & nhiét do6 méi truong xung quanh trong khi tro trong thoi gian 30 phut.
biphenylphosphoryl azit (101 ml, 469,51 mmol) dugc bd sung va khudy dung dich thém 30
phut nita & nhiét d4 méi trudng xung quanh sau do trong thoi gian 3 gio ¢ nhiét do 60°C. Hon
hgp phan tmg dugc rét vao nude da, chét két ttia dugc thu gom bang cach loc, rira bang nudc (1
1) va lam khé trong chan khong dé tao ra nguyén liéu mong mudn dudi dang chét rin mau vang

(122 g, 96 %). Phé NMR: 1H NMR (400MHz, DMSO-d6) & 1,62 (6H, d), 5,12-5,19 (1H, m),
7,92 (1H, d), 8,57 (1H, d), 8,68 (1HL, s), 11,58 (1H, s). Phé khdi: m/z (ES+)[M+H]+ = 324

8-Bromo-7-flo-1-isopropyl-3H-imidazo[4,5-c]quinolin-2-on cling cd thé duoc diéu ché

nhu dugc mo ta dudi day.

B sung tung phén 1,3,5-Triclo-1,3,5-triazinane-2,4,6-trion (5,91 g, 25,45 mmol) vao
huyén phu c6 khudy ciia 6-bromo-7-flo-4-(isopropylamino)quinolin-3-carboxamit (16,6 g,
50,89 mmol) va 1,8-diazabixyclo[5.4.0Jundec-7-en (15,22 ml, 101,79 mmol) trong metanol
(200 ml) & nhiét d6 5°C. Khuay huyén phu thu dugc & nhiét @ maéi truong xung quanh trong
thoi gian 1 gio. Hon hop phan tmg duge loc va lam kho chét rén trong 16 chan khong trong thoi

gian 2 i dé tao ra nguyén lidu mong mudn du6i dang chét rin mau vang nhat (14,18 g, 86 %).
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Thu dugc nguyén liéu bd sung sau khi tach khoi dich loc dé yén trong thoi gian 2 ngay va sau
d6 loc. Chét rén bd sung ma da dugce tach ra dugc gia nhiét trong EtOH (50 ml) trong thoi gian
30 phut sau d6 dé nguodi va loc dé tao ra nguyén liéu mong mudn bd sung dudi dang chat rin
mau tring (2,6 mg). Dit liéu phan tich théng nhat véi cac dit liéu thu dugc tir cac ché pham

khac da dugc mo ta trude day.

Diéu ché quy md l6n cia 8-bromo-7-flo-1-isopropyl-3H-imidazo[4,5-c]quinolin-2-on
cling duoc thuc hién nhu sau. Axit 6-bromo-7-flo-4-(isopropylamino)quinolin-3-cacboxylic
(3,910 kg, 11,15 mol, 93,3% khdi lugng) duge nap vao binh chira trong khi nito, sau d6 béng
DMF (22 1). Khudy dich sén sét thu dugc va bd sung trietylamin (4,7 1) vao trong thoi gian 2
phit. Khudy hén hop thu dugce & nhiét do tir 21°C dén 23°C, sau d6 1am 4m dén nhiét do 56°C.
Diphenyl phosphoryl azit (2,9 1, 13 mol, 99,5 % khéi luong) duoc bd sung trong thdi gian 1
gid, gitt nhiét do ctia hdn hop nam trong khodng tir 56°C dén 61°C bang cach thay doi toc do
bd sung va diém thiét 1ap v (su bd sung téa nhiét - didm thiét lap vo 50-57°C). Binh chia bd
sung dugc rira qua vao binh phan ung bang DMF (0,75 1) va hén hop phan tung dugc khudy &
nhiét do 55°C trong vong 1 gio, sau d6 dugc phén tich béng HPLC cho théy su hoan thanh
phan (g d tao ra hop chat trung gian 8-bromo-7-flo-1-isopropyl-3H-imidazo[4,5-c]quinolin-
2-on. Sau d6 bd sung N,N-dimetylformamit dimetyl axetal (7,29 1, 54,4 mol, 99,2% khéi lugng)
trong thoi gian 5 phit, va hdn hop duge lam 4m dén 100°C — quan sét thay su két tia khi nhiét
do dat dén 94°C va téc do khudy ting tir 150 1én 300 vong/phut. Khu4y hén hop trong thoi gian
24 git ¢ nhiét d¢ 100°C va phan tich bang HPLC cho thdy 1,2% dién tich ctia chit trung gian
(dich < 0,5% dién tich ciia cht trung gian) c6 gia nhiét dugc tiép tuc & nhiét do 99°C trong thoi
gian 16 gio nita sau thoi gian do6 hdn hop phin ting duge danh giad xem c6 dat dén mtrc d6 hoan
thanh thoa mén (0,45 % dién tich cta cht trung gian con lai). Sau d6 lam lanh hon hop dén
nhiét d6 22°C va nudc (23 1) duoc bd sung trong thoi gian 25 phut. Giit nhiét d6 dudi 30°C
(thiét 1ap vo ban dAu & nhiét do tir 0°C dén 5°C d6i v6i phan b sung thir nhit ma 1a téa nhiét-
céc thanh phan binh chtta duoc gitt & nhiét do nim trong khoang tir 22°C dén 26°C trong sudt
qué trinh bd sung). Khuéy dich sén sét thu dugc & nhiét do tir 25°C dén 26°C trong thoi gian 50
phut, sau d6 loc va rtra hai 1an bang nudce (11,2 va 11,5 1) ma dugce b sung vao banh loc thong

qua binh chira phan ung. Hut can kho chit rin thu gom dugc trén may loc trong vong 1 gio sau
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d6 chuyén sang 10 chan khong va dugc lam khd trong chdn khong & nhiét do 60°C trong thoi
gian xép Xi 26 gio dé tao ra san phém mong mudn (3,445 kg, 9,41 mol, 92,4 % khéi luong,
Hiéu suat 84,4%).

ChAt trung gian A4: Axit 6-bromo-7-flo-4-(isopropylamino)quinolin-3-cacboxylic

CHj

H3C)\NH 0
BFWO H
F N7
Dung dich natri hydroxit 2N (833 ml, 1666,66 mmol) duoc bd sung timg phan vao etyl
6-bromo-7-flo-4-(isopropylamino)quinolin-3-cacboxylat (148 g, 416,66 mmol) trong THF
(1500 ml) & nhiét do 15°C va hdn hop thu duge duoc khuéy & nhiét d6 60°C trong thoi gian 5
gidy. H3n hop phan tmg duoc co dic, dugce pha lodng bang nude (2 1) va axit héa hdn hop béng
axit clohydric 2M. Chét két tia duge thu gom bang cach loc, dugc rira bang nude (1 1) va duoc
lam kho trong chan khong dé tao ra nguyén liéu mong mudn dudi dang chét rin mau tring (128

g, 94 %). Phd NMR: 1H NMR (400MHz, DMSO-d6) & 1,24-1,36(6H, m), 4,37(1H, s),
7,78(1H, 1), 8,55(1H, s), 8,90(LH, s). Ph khdi: m/z (ES+)[M+H]+ = 327.

Axit 6-brdmo-7-ﬂo-4-(isopropylamino)quinolin-3-cacboxylic ciing dugc didu ché trén
quy mo lén theo quy trinh sau day. Gia nhi€t huyén phu cé khudy ctia etyl 6-bromo-4-clo-7-
floquinolin-3-cacboxylat (4 kg, 12,00 mol, 99,8 % khéi luong) trong THF (24 1) dén nhiét do
52°C trong khi nito. Sau dé isopropyl amin (2,10 1, 25,60 mol, 99,9 % khdi luong) dugc bd
sung trong thoi gian 1 gio 30 phut. Nhiét do ting lén dén 54°C sau khi bd sung xAp xi mot nira
cta isopropyl amin, tam ngung bd sung, 4p dung lam lanh, va tiép tuc bd sung khi nhiét do
giam xubng dén 48°C. Binh chira bd sung dugc sic rira bang THF (4 1) va dich stc rira bd sung
vao hon hop phan tmg. Khudy hdn hop trong thoi gian 18,5 gio & nhiét d 50°C va sau d6 phén
tich bang HPLC biéu thi con lai xAp xi 4% ctia cloeste bét dau (dich < 0,5%). Isopropyl amin
khac (150 ml, 1,830 mol, 99,9 % khdi luong) duoc bd sung va khuéy tron hon hop trong thoi
gian 22,5 gio nita lac d6 phan tng dugc danh gid da hoan thanh. Dung dich natri hydroxit
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(1,99M trong nuéc; 13,3 1, 26,50 mol) duge nap vao hdn hop trong thdi gian 5 phit dé tao ra
hén hop mau vang nhat ma da dugc gia nhiét dén nhigt do 60°C va khudy & nhiét d6 nay trong
thoi gian 22,5 gio, sau d6 dugce phan tich béng HPLC biéu thi viéc hoan thanh thda mén cia
thity phan este. Lam lanh hdn hop dén nhiét do 18°C sau d6 dugc xa ra tit binh chira dén binh
chtta nhan va dugc nap trd lai vao binh chira phan ung thong qua bd loc ndi dong. THF (12 1)
dugc nap vao binh nhan va chuyén sang binh phan tng thong qua bd loc ndi dong. Nhiét do vo
binh chira dugc thiét 1ap dén 15°C va bd sung axit phosphoric (1,250 1, 85 % khdi luong) trong
thoi gian 1 gio; nhiét d6 ctia hdn hop ndm trong khoang tir 17 dén 18°C trong qua trinh bd
sung, din dén su két tia san pham tho. Khudy dich sén sét thu dugc trong thoi gian 20 gidy &

“nhiét d6 20°C, sau d6 loc va rira bang nude (2 X 20 1) dugce bd sung vio banh loc thong qua
binh chtta phan tng. Hit can kho chit rén thu gom dugc trén méy loc sau d6 chuyén sang 10
chan khong va dugc 1lam kho trong chdn khong & nhiét do 60°C trong thoi gian xap xi 52 gio
dé tao ra san phém mong mudn (3,935 Kg, 11,22 mol, 93,3 % khéi luong, Hi¢u suit 93,5%).

Chit trung gian A5: Etyl 6-bromo-7-flo-4-(isopropylamino)quinolin-3-cacboxylat

DIPEA (154 ml, 884,07 mmol) dugc b sung timg phin vao propan-2-amin (39,2 g,
663,05 mmol) va etyl 6-bromo-4-clo-7-floquinolin-3-cacboxylat (147 g, 442,04 mmol) trong
DMA (600 ml) ¢ nhiét do moi trudng xung quanh va khuéy hdn hop thu dugc & nhiét d6 100°C
trong thoi gian 4 gid. Hon hop phan tng dugc rét vao nude dé, thu gom chét két tia bang cach
loc, rira bang nuéc (1 1) va lam khd trong chan khong d8 tao ra nguyén lidu mong mubn dudi
dang chét rin mau nau sang (148 g, 94 %). Phé NMR: 1H NMR (400MHz, DMSO-d6) & 1,26-
1,33 (9H, m), 4,17-4,25 (1H, m), 4,32-4,37 (2H, m), 7,28 (1H, d), 8,50 (1H, d), 8,59 (1H, d),
8,86 (1H, s). Phé khoi: m/z (ES+)[M+H]+ = 355.

Chat trung gian A6: Etyl 6-bromo-4-clo-7-floquinolin-3-cacboxylat
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DMF (0,535 ml, 6,91 mmol) duoc b sung vao etyl 6-bromo-7-flo-1-[(4-
metoxyphenyl)metyl]-4-oxo-quinolin-3-cacboxylat (200 g, 460,56 mmol) trong thionyl clorua
(600 ml) & nhiét do 10°C trong khi tro va hdn hop thu duge duge khuéy ¢ nhiét do 70°C trong
thoi gian 3 gio. Hon hop duge lam bay hoi dén kho va ddng s6i phan cin véi toluen (300 ml)
d8 tao ra san pham tho. Tinh ché san phim thé dugc tinh ché bing viéc két tinh tir hexan dé tao

ra nguyén liéu mong mudn dudi dang chat rdn mau trang (147 g, 96 %).

Phé NMR: TH NMR (400MHz, CDCI3) § 1,49 (31, t), 4,51-4,56 (2H, m), 7,91 (1H, d),
8,71 (1H, d), 9,26 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 334.

Etyl 6-bromo-4-clo-7-floquinolin-3-cacboxylat cling dugc diéu ché trén quy mo 16n theo
quy trinh sau ddy. DMF (0,235 1, 2,56 mol) duoc bd sung vao etyl 6-bromo-7-flo-1-[(4-
metoxyphenyl)metyl]-4-oxo-quinolin-3-cacboxylat (13,53 kg, 30,43 mol, 97,7 % khéi luong)
trong toluen (90 1) trong khi tro. Huyén pht thu dwoc duge khudy v gia nhiét dén nhiét do
88°C trong thoi gian 48 phut. Sau d6 dung dich cua thionyl clorua (3,32 1, 45,7 mol) trong
~toluen (1,65 1) dugc bd sung vao hdn hop trong thdi gian 4 gity 10 phut, duy tri nhiét d6 cta hon
hop nim trong khoang tir 89°C dén 91°C. Hdn hop duogc gift & nhiét do 89°C trong thoi gian 50
phut sau d6 dugc phén tich bing HPLC cho thdy sw hoan thanh phan tmg (khong phat hién thay
nguyén liéu bt dau). Lam lanh hdn hop dén nhiét do 20°C trong thoi gian 1 gidr va gilt qua
dém & nhiét d6 nay. Xa hdn hop ra tir binh chira phan tmg va stc rira binh chira bing toluen (13
1). Dich stc rira dugc b6 sung vao mé chinh. Mé duoc chia thanh hai nira bang nhau va nira dau
tién dugc xtr Iy nhur sau: 1am bay hoi dén kho trong thoi gian x4p xi 5 giv trén may lam bay hoi
quay 50 1 (mé duoc bd sung timg phan khi tién hanh lam bay hoi, nhiét d6 bé 60°C, diém thiét
1ap chan khong 50 mbar) va phan cin dugc xtt ly bang heptan (13,2 1) va dugc lam bay hoi
(nhiét d6 bé 60°C, diém thiét 1ap chan khong 100 mbar). Viée xtt ly heptan (13,2 1) dugce lap lai
8 tao ra dich sén sét dic ma dwoc pha lodng bang céch b sung thém timg phan heptan (53 1)

va dich sén sét heptan dugc chuyén timg phan sang binh chita sach. Ntta thit hai cta hén hop
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toluen dugc thuce hién theo cung cach va dugce két hop véi ntra dAu tién dé tao ra dich sén sét
san phim tho trong heptan (xép xi 106 1). Dich sén sét heptan dugc gia nhiét dén nhiét d6 91°C
trong thoi gian 2 gio 20 phat luc dé san phidm thé da dugc hoa tan; sau d6 hdn hop duge
chuyén sang binh chira sach, dugc gia nhiét so b (diém thiét lap vo 90°C) thong qua b loc ndi
dong dé loai bo hat. Sau d6 dong rira ctia heptan (5 1) dwoc 4p dung thong qua binh chira
ngudn. Ap dung chan khong (450 mbar) vao binh chtra dich va loai bo heptan (46 1) bang cach
chung cat (nhidt 6 mé 77-78°C, nhiét do du 72-73°C). Giai phong chan khong bing khi nito
va lam ngudi cac thanh phan binh chira dén nhiét do 49°C trong thoi gian 45 phut, din dén su
két tinh ctia san pham. Dich sén sét dugc giit & 48-49°C trong thoi gian 30 phut sau d6 lam
ngudi dén nhiét d6 20°C trong thoi gian 1 gio va dugc giit & 20°C qua dém. Dich sén sét duoc
loc, va stc rira binh chira ngudn bang heptan (14 1) trong thoi gian S phut, sau d6 dich suc rira
duoc 4p dung lam dich rira vao banh san phém. Sau do6 dich rtra va dich suc rira khac cua
heptan dugc ap dung (14 1) va banh dugc hit can khé trong thoi gian 1 gio. Chét ran thu gom
duogc duoc chuyén sang 10 chan khong va duoc lam khé trong chdn khéng & nhiét do 50°C dé
tao ra nguyén liéu mong mudn dudi dang chét rdn mau tring nga (8,915 kg, 26,75 mol, 99,8 %

khéi lugng, Hiéu suit 87,9 %).

Chét trung gian A7: Etyl 6-bromo-7-flo-1-[(4-metoxyphenyl)metyl]-4-oxo-quinolin-
3-cacboxylat

Br PN

DBU (76 ml, 506,32 mmol) dugc b sung tir tir vao etyl-2-(5-bromo-2,4-diflo-benzoyl)-
3-[(4-metoxyphenyl)metylamino]prop-2-enoat (230 g, 506,32 mmol) trong axeton (800 ml) &
nhiét 6 10°C trong khoang thoi gian 5 phiit trong khi tro va hdn hop thu duge duge khudy &
nhiét d6 mdi trudng xung quanh trong thoi gian 16 gio. Chét két tua duoc thu gom bang cach

loc, dugc rira béng Et,O (3 x 500 ml) va dugc lam kho trong chan khong dé tao ra nguyén liéu
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mong mudn dudi dang chét rin mau trang (166 g, 75 %). Phé6 NMR: 1H NMR (400MHz,
DMSO0-d6) & 1,29 (3H, t), 3,72 (3H, s), 4,22-4,27 (21H, m), 5,57 (2H, s), 6,92-6,95 (2H, m),
7,24 (2H, d), 7,79 (1H, d), 8,40 (1H, d), 8,89 (1H, s). Phé khoi: m/z (ES+)[M+H]+ = 434.

Chit trung gian AS8: Etyl-2-(5-bromo-2,4-diflo-benzoyl)-3-[(4-

metoxyphenyl)metylamino|prop-2-enoat

o] o]
B
seanes
F F NH
CH
K©\()/ 3

(E)-Etyl 3-(dimetylamino)acrylat (80 ml, 555,50 mmol) dugc bd sung timg giot vao hdn
hop cua DIPEA (132 ml, 757,50 mmol) va 5-bromo-2,4-diflo-benzoyl clorua (129 g, 505,00
mmol) trong toluen (600 ml) & nhiét d@ mdi trudng xung quanh trong khi tro. Khudy dung dich
thu duogc & nhiét do 70°C trong thoi gian 17 gid sau do aé ngudi. (4-
Metoxyphenyl)methanamin (66,0 ml, 505,29 mmol) duoc bd sung timg phan vao hdn hop va
phan tmg dugc khudy trong thoi gian 3 gid' & nhiét do moi trudng xung quanh. Hon hop phin
ng dugc pha loang bang DCM (2 1), duoc rta mdt cach tudn tu bing nudce (4 x 200 ml), nude
mudi bdo hoa (300 ml), 16p hitu co duge lam khd trén Na,SO,, duge loc va 1am bay hoi dé tao
ra nguyén li€u mong mudn duéi dang chat rin mau nau sang (230 g, 100 %) ma duoc sir dung
trong budc tiép theo ma khong can tinh ché thém. Phé NMR: 1H NMR (400MHz, CDCI3) &
1,09 (3H, t), 3,82 (3H, s), 4,00-4,10 (2H, m), 4,55 (2H, t), 6,84-6,96 (3H, m), 7,20-7,29 (2H,
m), 7,55 (1H, d), 8,18 (1H, t). Phé khoi: m/z (ES+)[M+H]+ = 454.

Chit trung gian A9: 5-Bromo-2,4-diflo-benzoyl clorua

0

Br
j@& ’
F F
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Thionyl clorua (55,4 ml, 759,50 mmol) duoc b sung timg phan vao hdn hop ctia DMF
(7,84 ml, 101,27 mmol) va axit 5-bromo-2,4-diflobenzoic (120 g, 506,33 mmol) trong toluen
(600 ml) & nhiét do 15°C trong khoang thoi gian 5 phut trong khi tro. Khudy hén hop thu duge
& nhiét dd 70°C trong thoi gian 4 gio sau d6 lam bay hoi dén kho va ddng s6i phan cin véi
toluen dé tao ra nguyén liéu mong mudn dudi dang ddu mau nau (129 g, 100 %) ma dugc st
dung truc tiép trong budc tiép theo ma can khong tinh ché. Ph6 NMR: 1H NMR (400MHz,
CDCI3) 8 7,04-7,09 (1H, m), 8,34-8,42 (1H, m).

Chat trung gian A10: 6-Bromo-7-flo-4-(isopropylamino)quinolin-3-carboxamit

CH,

H3C)\NH 0
Br
~
F N

Propan-2-amin (2,80 ml, 32,62 mmol) duoc bd sung vao huyén phi ctia 6-bromo-4-clo-
7-flo-quinolin-3-carboxamit (10 g, 29,65 mmol) va kali cacbonat (8,20 g, 59,31 mmol) trong
axetonitril (250 ml) va khudy hdn hop & nhiét d6 95°C trong thoi gian 4 gid. Propan-2-amin (2
ml) thém nira dugc bd sung va khudy hdn hop & nhiét d6 95°C trong thoi gian 4 gio nira sau d6
d2 & nhiét do moi truong xung quanh qua dém. B sung nudc vao hdn hop va thu gom chit rin
bang céch loc va 1am kho trong chan khong dé tao ra nguyén liéu mong muén (8,25 g, 85 %).
Phé NMR: 1THNMR (500MHz, DMSO0-d6) § 1,25 (6H, d), 4,17 (1H, d), 7,51 (1H, s), 7,69 (1H,
d), 8,11 (2H, s), 8,61 (1H, s), 8,67 (1H, d). Phé khéi: m/z (ES+)[M+H]+ = 236.

Chét trung gian A11: 6-Bromo-4-clo-7-flo-quinolin-3-carboxamit

DMF (0,5 ml) duoc b sung vao huyén phi ¢6 khudy ctia axit 6-bromo-7-flo-4-oxo-1H-
quinolin-3-cacboxylic (22,5 g, 78,66 mmol) trong thionyl clorua (140 g, 1179,85 mmol) va gia
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nhiét hdn hop dén hoi luu trong thoi gian 2 gid. Phan tmg dugc dé nguoi, cd dic trong chdn
khéng va ddng s6i phan cin hai 1an bing toluen & tao ra chét rin mau vang. Chat rin nay dugc
b sung timg phan vao dung dich ctia amoni hydroxit (147 ml, 1179,85 mmol) & nhiét do 0°C.
Khu4y huyén phil mau tring trong thoi gian 15 phit sau d6 loc chét rén, rira bang nudc va lam
kho trong chan khong dé tao ra nguyén li¢u mong mudn (23,80 g, 100 %) dudi dang bot mau
tring. Ph6 NMR: 1H NMR (400MHz, DMSO-d6) & 8,92 (1H, s), 8,59 (1H, d), 8,21 (1H, s),
8,09 (1H, d), 7,98 (1H, s). Ph6 khoi: m/z (ES+)[M+H]+ = 304,8.

Chit trung gian A12: Axit 6-bromo-7-flo-4-oxo-1H-quinolin-3-cacboxylic

0 0
Br
M "
F N
H

Dung dich clia natri hydroxit (18,34 g, 458,44 mmol) trong nuée (100 ml) dugc bd sung
vao huyén phui ¢6 khuy ctia etyl 6-bromo-7-flo-4-oxo-1H-quinolin-3-cacboxylat (28,8 g, 91,69
mmol) trong EtOH (500 ml) & nhiét d mdi trudng xung quanh. Sau do6 khudy hdn hop phan
tmg & nhiét d6 75°C trong thoi gian 2 gio, d8 ngudi va diéu chinh d6 pH dén 4 bang axit
clohydric 2N. Thu gom chit két tia bing cach loc, rira bang nudc va lam khd trong chan khong
d tao ra nguyén lidu mong mudn (23,30 g, 89 %) dudi dang bdt mau tring. Phé NMR: 1H
NMR (400MHz, DMSO-d6) 6 14,78 (1H, s), 13,45 (1H, s), 8,93 (1H, s), 8,46 (1H, d), 7,70
(1H, d). Phé khdi: m/z (ES+)[M+H]+ = 287,8.

Chét trung gian A13: Etyl 6-bromo-7-flo-4-oxo-1H-quinolin-3-cacboxylat

(¢} 0
Br
oy
F N
H

Dung dich cua dietyl 2-[(4-bromo-3-flo-anilino)metylen]propandioat (90 g, 249,88
mmol) trong diphenyl ete (600 ml, 3,79 mol) duoc khudy & nhiét do 240°C trong thoi gian 2,5

-58-



31178

gi. Hon hop duge dé ngudi xuéng nhiét d6 70°C, thu gom chét rin béng cach loc va lam kho
trong 16 chan khong dé tao ra nguyén liéu mong mudn (50g, 64%) dudi dang chét rin mau
tring ma dugc st dung ma khong can tinh ché thém. Phé NMR: 1H NMR (500MHz, DMSO-
de6, (100°C)) 8 1,26 - 1,33 (3H, m), 4,25 (2H, q), 7,52 (1H, d), 8,37 (1H, d), 8,48 (1H, s), 12,05
(1H, s). Phé khoi: m/z (ES+)[M+H]+ = 314.

Chat trung gian A14: Dietyl 2-[(4-bromo-3-flo-anilino)metylen]propandioat

Dung dich cua 4-bromo-3-floanilin (56,6 g, 297,87 mmol) va 1,3-dietyl 2-
(etoxymetylidene)propandioat (72,45 g, 335,06 mmol) trong EtOH (560 ml) dugc khudy &
nhiét do 80°C trong thoi gian 4 gio. Hon hop phan tmg dugc d& nguoi, thu gom chét rén bang
cach loc va 1am kho trong 16 dé tao ra nguyén liéu mong mubn (90g, 84%) dudi dang chat ran
mau tring nga ma duoc sir dung ma khong cin tinh ché thém. Ph6 NMR: 1H NMR (400MHz,
DMSO0-d6) & 1,26 (6H, q), 4,14 (2H, q), 4,22 (2H, q), 7,18 - 7,25 (1H, m), 7,57 (1H, dd), 7,64 -
7,7 (1H, m), 8,33 (1H, d), 10,62 (1H, d). Phé khéi: m/z (ESH)[M+H]+ = 360.

8-[6-[3-(Pimetylamino)propoxy|-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[4,5-
c]quinolin-2-on ciing ¢6 thé dugc diu ché truc tiép tir 8-bromo-7-flo-1-isopropyl-3-metyl-

imidazo[4,5-c]quinolin-2-on bang phwong phép duoc md ta dusi day.

Axit 3-(di-tert-butylphosphino)propan-1-sulfonic (0,467 mg, 1,77 mmol) dugc b6 sung
vao monopaladi(IV) dinatri tetraclorua (0,261 g, 0,89 mmol) trong nudc (50 ml) trong khi tro.
Khuy hdn hop thu duoc & nhiét d6 méi truong xung quanh trong thdi gian 20 phit, sau d6 hdn
hop phan tmg duge bd sung mot phan vao 8-bromo-7-flo-1-isopropyl-3-metyl-imidazo[4,5-
c]quinolin-2-on, N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
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ylJoxypropan-1-amin (42,4 g, 110,89 mmol) va kali cacbonat (36,8 g, 266,13 mmol) trong
dioxan (500 ml) va nude (100 ml) & nhiét d6 moéi trudng xung quanh trong khi tro. Khuay dung
dich thu duoc ¢ nhiét dd 80°C trong thoi gian 2 gio. Dung dich phan tng dugce c6 ddc trong
chan khong va dugc pha lodng béng DCM. Pha hitu co dugc lam kho trén Na,SOy, loc va [am
bay hoi dé tao ra san pham thd. Tinh ché san phim tho bing silic, gradien rira giai tir 0 dén 2%
MeOH (amoni 7M trong MeOH) trong DCM, dé tao ra chit rdn ma duoc nghién thanh bot véi
MeCN dé tao ra nguyén liéu mong mudn dudi dang chdt rin mau vang (25,00 g, 64,4 %).
Nguyén liéu tinh khiét duoc két hop voi nguyén liéu bd sung duge didu ché theo kiéu tuong tu
(tdng s6 38,6 g) va duogc gia nhiét trong MeCN (100 ml) trong thoi gian 10 phut sau d6 dé
ngudi xudng nhiét d6 0°C va khudy trong thoi gian 2 gio. Chét rin dugce loc trong chan khong
va duoc lam kho trong 16 chan khong trong thoi gian 16 gio & tao ra nguyén liéu mong mudn
du6i dang chét rin két tinh mau vang nhat (35,5 g). Dit liéu phan tich thong nhat véi dit liéu tir

nguyén liéu da dwoc didu ché trudc day.

Chit trung gian B1l: N,N-Dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyridin-2-ylJoxypropan-1-amin

N~ 5O CHs.
5 CHy

H3C CH3

n-Butyllithi (2,5 M, 0,147 1, 368,21 mmol) duoc bd sung timg giot vao 3-(5-
bromopyridin-2-yl)oxy-N,N-dimetylpropan-1-amin (73,4 g, 283,24 mmol) va 2-isopropoxy-
4,4,5,5-tetrametyl-1,3,2-dioxaborolan (68,5 g, 368,21 mmol) trong THF (1 1) dugc lam lanh
dén nhiét d6 -78°C trong khoang thoi gian 10 phut trong khi tro. Dé hén hop thu dugc 4m 1én
dén nhiét d6 moi truong va khudy trong thoi gian 2 gid. Hon hop phan tmg duge lam lanh bang
dung dich bdo hoa trong nudc cua amoni clorua (50 ml). Loai bd dung méi duédi 4p suat giam

va pha lodng biang EtOAc (21), 16p hitu co duge 1am khd trén Na,SOs, dugce loc va lam bay hoi
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d8 tao ra nguyén liéu mong mudn dudi dang ddu mau vang (98 g, 113 %). San phim dugc st

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

Phé NMR: TH NMR (300MHz, CDCI3) § 1,30 (121, s), 1,93 - 2,09 (2H, m), 2,33 (6H,
s), 2,49 - 2,61 (2H, m), 4,37 (2H, 1), 6,69 (1H, dd), 7,91 (1H, dd), 8,51 (1H, d).

Chit trung gian B2: 3-(5-Bromopyridin-2-yl)oxy-/N,N-dimetylpropan-1-amin

cH
N o
HaC > N
N~

Br

B4 sung timg phéan natri hydrua (17,05 g, 426,17 mmol) vao 3-(dimetylamino)propan-1-
ol (35,2 g, 340,94 mmol) trong THF (500 ml) & nhiét d 5°C va dé hdn hop dm lén dén nhiét
d6 moi truong. BS sung 5-bromo-2-flopyridin (50 g, 284,11 mmol) va khudy dung dich & nhiét
do6 50°C trong thoi gian 2 gi¢. Dung dich phan tmg dugc bd sung can thin vao nudc da va pha
nude duoc chiét béng DCM (3 x 700 ml). Pha hitu co dugc 1am khd trén Na,SO4, duge loc va
lam bay hoi dé tao ra nguyén liéu mong mudn dudi dang dau mau vang (73,6 g, 100 %).
Nguyén liéu dugc st dung ma khong can tinh ché thém. Phé NMR: 1H NMR (300MHz,
CDCI3) § 1,92 - 2,01 (2 H, m), 2,28 (6 H, s), 2,45 (2 H, t), 4,33 (2 H, t), 6,67 (1 H, dd), 7,65 (1

" H, dd), 8,20 (1 H, d). Phé khdi: m/z (ESH)[M+H]J+ =259.
Vidu?2

7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-

c]quinolin-2-on

CH,
GN\/\/O _ H3c/<N’/<o

Naw | N N~CH,
/
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3-(Piperidin-1-yl)propan-1-ol (1,051 g, 7,34 mmol) trong THF (15 ml) duoc bd sung tir
tir vao dich sén sét cia natri hydrua (0,587 g, 14,67 mmol) trong THF (15 ml) va khudy dung
dich & nhiét do SO°C trong thoi gian 40 phut. Hon hop cua 7-flo-8-(6-flo-3-pyridyl)-1-
isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on (2,0 g, 5,64 mmol) trong THF (15 ml) duoc bd
sung va khudy phan (g trong thoi gian 6 gi & nhiét do 50°C sau d6 dé ngudi xudng nhiét do
trong phong va duoc lam dimg bing nudc. Két tua rin duoc quan st thiy khi dé yén va dugc
thu gom béing céchbloc. Nguyén liéu dugc tinh ché bang sic ky silic oxit nhanh, gradien rira
giai MeOH tir 0 dén 10% trong DCM, sau d6 biang HPLC diéu ché (cot C18 vang redisep, 80
g), bang cach st dung hdn hop phan cuc gidm ctia nude (chira 0,1% amoni) va MeCN lam chét
rtra gidi, dé tao ra nguyén liéu mong mudn. San phim duoc tai két tinh lai tir EtOH s6i dé tao ra
nguyén lidu mong muén dudi dang chat rin mau tring (1,512 g, 56,1 %). Phé NMR: 1H NMR
(500MHz, DMSO0-d6) & 1,34 - 1,44 (2H, m), 1,50 (4H, p), 1,65 (6H, d), 1,91 (2H, p), 2,29 -
2,37 (4H, m), 2,39 (2H, q), 3,51 (3H, s), 4,37 (2H, 1), 5,29 (1H, p), 6,99 (1H, dd), 7,92 (1H, d),
8,05 (1H, dt), 8,33 (1H, d), 8,50 (1H, s), 8,91 (1H, s). Phé khoi: m/z (ESH)[M+H]+ = 478.

Nguyén liéu mong mubn ciing c6 thé dugc tich ra dudi dang mudi clia axit metan
sulfonic nhu sau. Axit metansulfonic (0,026 g, 0,27 mmol) trong DCM (0.5 ml) dugc bd sung
vao bazo tu do d3 dugc phan tach (127 mg, 0,27 mmol) ¢ nhiét d0 mdi trudng xung quanh.
Khudy dung dich thu duoc & nhiét d6 moi trudng xung quanh trong thoi gian 15 phut sau d6 co
ddc trong chdn khong f/é phin can duoc 1am khd trong chin khong dé tao ra mudi ciia axit
metansulfonic mong muén dudi dang chit rin mau tring (336 mg, 100 %). Phé NMR: 1H
NMR (500MHz, CDCI3) 8 1,78 (6H, d), 1,86 - 1,99 (4H, m), 2,11 - 2,25 (2H, m), 2,37 - 2,48
(2H, m), 2,6 - 2,74 (2H, m), 2,84 (3H, s), 3,22 - 3,31 (2H, m), 3,59 (3H, s), 3,69 (2H, d), 4,48 -
4,56 (2H, m), 5,17 - 5,27 (1H, m), 6,90 (1H, dd), 7,90 (1H, dt), 7,96 (1H, d), 8,23 (1H, d), 8,39
(1H, d), 8,76 (1H, s), 10,75 (1H, s).

Phé khéi: m/z (ES+)[M+H]+ = 478.

7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-
c]quinolin-2-on cling c6 thé dugc didu ché truc tiép tir 8-bromo-7-flo-1-isopropyl-3-metyl-

imidazo[4,5-c]quinolin-2-on bang phuong phap dugc mé ta dudi day.
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Axit 3-(di-tert-butylphosphino)propan-1-sulfonic (0,555 mg, 2,07 mmol) dugc bd sung
vao monopaladi(IV) dinatri tetraclorua (0,304 g, 1,03 mmol) trong nu6c (12 ml) trong khi tro.
Khuéy hén hop thu duge & nhiét d§ moi truong xung quanh trong thoi gian 10 phut, sau d6 hén
hop phan tmg duoc bd sung mot phan vao 8-bromo-7-flo-1-isopropyl-3-metyl-imidazo[4,5-
c]quinolin-2-on (35,0 g, 103,50 mmol), 2-[3-(1-piperidyl)propoxy]-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin (62,2 g, 129,37 mmol) va kali cacbonat (42,9 g, 310,49 mmol) trong
dioxan (450 ml) va nu6e (90 ml) & nhiét d moi truong xung quanh trong khi tro. Khudy dung
dich thu duogc & nhiét do 80°C trong thoi gian 16 gio va lam bay hoi phén ing. Hoa tan nguyén
liéu thé trong DCM (500 ml), rua bang nude mudi (2 x 100 ml), pha hiru co duge 1am kho trén
Na,S0,, duge loc va lam bay hoi. San phim thd dugc tinh ché bing sic ky silic oxit nhanh,
gradien rira giai tir 0 dén 10% (0,1% amoni trong MeOH) trong DCM, dé tao ra nguyén liu
mong mubn dudi dang chit rin mau nau (40,5 g, 82 %). Nguyén lidu dugc két hop v6i nguyén
Jiéu ma thu duoc tir cac diu ché twong tu (tdng cong 51,3 g) va tao dich sén sét trong MeCN
(100 ml). Chét két tia duoc thu gom bang céach loc, rira bang MeCN (100 ml) va 1am kho trong
chin khong thanh nguyén liéu mong mudn du6i dang chit rin mau tring (32,0 g, 62,4 %). Dit

liéu phan tich théng nhit voi dit lidu tir cac mau duge diéu ché trudc day.

Nguyén liéu thu duoc tir dich sén sét MeCN dugc phat hién thdy la dang tinh thé A cua
Vi du 2. Vi du 2 Dang A dugc x4c dinh dic diém bing viéc tao ra miu nhiéu xa bt tia X vé co

ban nhu duoc thé hién trén Hinh 1. Mudi dinh nhidu xa bot tia X duogc thé hién trong Bang 1.

Béang 1: Pinh nhidu xa bot tia X dic trung d6i voi Dang A cia Vi du 2, 7-flo-1-
isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on

Goéc 2-teta
Cwong do %
(20)
3,7 100
14.8 77
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Goc 2-teta

20) Cwong do %
18,4 57

21,0 56

11,3 44

19,4 34

223 34

18,0 33

232 30

13,1 30

Vi du 2 Dang A thé hién sy thu nhiét néng chay véi diém bit ddu & nhiét d6 141,5°C va
dinh & nhiét do 144,2°C khi dugc phén tich bang phép do nhiét lugng quét vi sai (DSC) & toc
d6 quét bang 10°C/phut (Hinh 2).

Mot phuong phdp khic dé¢ didu ché 7-flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on nhu sau. Binh thot ¢b 250 ml duge
suc bang khi nito 3 lAn. Natri tetra-clopaladat (2,51 g, 8,5 mmol.), axit 3-(di-tert-
butylphosphino)propan-1-sulfonic (4,36 g, 16,2 mmol.) va nude (95 ml) duge nap. Dé lai hdn
hop phéi tir phosphin dé khudy trong khi nito & nhiét do trong phong trong thoi gian 10 phut.
Binh thét ¢b ¢c6 mép 10 1 dugc suc bing khi nito 3 lan. 8-Bromo-7-flo-1-isopropyl-3-metyl-
imidazo[4,5-c]quinolin-2-on (281,3 g, 0,83 mol.), 2-[3-(1-piperidyl)propoxy]-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (360,0 g, 1,04 mol.), kali cacbonat (347,2 g. 2,51
mol.), dioxan (3,6 1, 12,9 thé tich) va nude (720 ml, 2,6 thé tich) duoc nap vao binh thét cb co
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mép. Hon hop xtc tac phdi tir phosphin da dugc tron so bd duge nap nhanh vao hdn hop phan
tmg (binh thét ¢d c6 mép 10 1) trong khi nito. Sau d6 hdn hop phan tmg duge gia nhiét & nhiét
do 80 °C trong khi nito va dugc theo doi bang HPLC. Sau thdi gian 2 gio, phan tich cho thiy
phén Ung d& hoan thanh véi mac do (0,30%) cua nguyén li€u bat dau con lai. Hon hop phan
ung dugc lam ngudi xudng nhiét d6 trong phong (20 °C) trong khi nito sau d6 c6 dac dudi ap
sut giam. Phén cin téng hop duogc hép thu trong DCM (4 1, 14,3 thé tich) tao thanh dung dich
mau xanh 14 cdy / ndu ddm. Dung dich dugc rua bing dung dich nudc mubi bio hoa (2 x 780
ml), va 16p hitu co dugc tach riéng. Lép nude duge chiét nguoc tro lai bang diclometan (1250
ml, 4,5 thé tich), va 16p hitu co két hop dugce loc dé loai bo két tiia rdn mau xanh 14 cdy (dugc
gia dinh 13 tap chat c6 lién quan dén chit xtc tac), trudc khi né duge lam kho trén natri sulphat
(782,7 g) va cd dac trong chan khong d8 tao ra chit rin mau vang 4m diclometan. Nguyén liéu
thd duoc 1am kho trong chin khong trong 16 ¢ nhiét do 40 °C qua dém, dé tao ra 492,7 g (335,0
g o hoat tinh) san phdm thd. Phén tich chi ra rang nguyén liéu 1a tinh khiét 95,0% bang HPLC
va c6 hoat tinh 68% bang Thir nghiém NMR. Mé thtt hai dugc hoan thanh trén cung quy mo dé
thu duoc 494,2 g (326,2 g c6 hoat tinh) san phdm thd nita. Phé_n tich chi ra ring nguyén liéu la
tinh khiét 88,0%‘ bing HPLC va c6 hoat tinh 66% bing Thir nghiém NMR. Hai mé dugc két
hop dé tao ra tdng khéi lugng tho bing 968,4 g (661 g c6 hoat tinh) duoc cho di qua silic oxit
(12 kg) bing hdn hgp dung moi gradien rira giai cia DCM v6i metanol (0-40%) va amoni (0-
0,2%), (tong lugng dung moi duoc st dung: 285 lit). Cac phan doan chira san phdm (>97%
béng sdc ky long) dugc két hop va c¢b dac trong chan khong, dugc tao dich sén sét trong
metanol (2 thé tich) qua dém va duoc 1am khé trong chan khong & nhiét d 50 °C dé tao ra chat
rin mau tring, 392,9 g, hiéu suit 49,5%. Cac phan doan chita san phdm (<97% béi sdc ky long)
duoc két hop va c6 dac trong chan khong va duoc tao dich sén sét trong etyl axetat trong thoi
gian 2 gio. Sau do6 chét rén thu duge duoc tao dich sén sét trong metanol (2 thé tich) dé tao ra
111,3 g san pham bd sung. Ca hai mé duoc két hop va dugc tao dich sén sét trong heptan (5 thé
tich) trong thoi gian 1 gio 30 phut, trudce khi loc va lam kho trong chin khong trong 10 ¢ nhiét
do 50 °C qua dém. Diéu nay di tao ra téng hidu suét 1a 487,2 g (61%) véi do tinh sach béng
96% bang Thir nghiém 'H NMR.
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Nguyén liéu ma thu dugc tir qué trinh diéu ché trén duoc phat hién théy la dang tinh thé
B cua Vi du 2. Dang B Vi du 2 dugc xac dinh déc diém trong viéc tao ra mau nhiéu xa bt tia
X v& co ban nhu duoc thé hién trén Hinh 3. Mudi dinh nhidu xa bot tia X duoc thé hién trong

Béang 2.

Bang 2: Dinh nhiéu xa bot tia X dic trung dbi véi Dang B cua Vi du 2, 7-Flo-1-
isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on

Goc 2-teta

20) Cuong do %
3,4 42
11,7 67
22,7 100
13,5 64
13,1 45
19,0 42
23,4 30
24,0 21
17,5 18
18,1 15

Dang B Vi du 2 thé hién su thu nhiét nong chay véi diém bat diu & nhiét do 144,7°C va
dinh & nhiét d6 145,8°C khi duge phan tich bang phép do nhiét lugng quét vi sai (DSC) & tdc
d6 quét bang 10°C/phut (Hinh 4).
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7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-
c]quinolin-2-on ¢6 thé dugc diéu ché trén quy mo 16n bing quy trinh sau day. Trong khi nito,
8-bromo-7-flo-1-isopropyl-3H-imidazo[4,5-c]quinolin-2-on (0,800 kg, 2,31 mol, 97,6 % khoi
luong) duge nap vao binh sau d6 nap 2-[3-(1-piperidyl)propoxy]-5-(4.4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin (0,879 kg, 2,54 mol) va kali cacbonat (0,960 kg, 6,95 mol). Sau do
THF (8 1) va nudc (3,9 1) duoc bd sung va bit dau khudy hon hop. Ap dung chan khong tir tir
dén khi THF chi bat ddu sbi (135 mbar) va sau d6 dwoc giai phong bang khi nito. Quy trinh day
chan khong duoc lap lai hai lin nira (xép xi 0,5 1 THF bi mét di vao binh nhan) va 4p dung nho
giot nito chdm cho binh chira. Piclo[1,1'- bis(di-tertbutylphosphino)ferrocene]paladi(Il) (Pd-
118, 15 g, 0,023 mol) dugc bd sung thong qua thi cé bao tay va hdn hop dugc gia nhiét dén 63-
64°C va giit & nhiét d§ nay trong thoi gian 2 gio sau d6 dugc phan tich bang HPLC cho thay su
chuyén héa thanh san phdm mong muén c6 thé chdp nhan dugc. Lam ngudi hdn hop xudng
nhiét d6 20°C, dung khudy va dé hdn hop tach riéng r& va bo di pha nudce phia dudi dé thai ra
ngoai. Dung dich ctua nudce mudi duoc tao thanh tir nude (3,45 1) va natri clorua (0,586 kg)
dugc nap vao pha hitu co trong binh chtra va khuéy hdn hop trong thoi gian 10 phut sau do aé
cho tach riéng. Pha nudc dugc bo di dé thai ra ngoai va pha hitu co duoc loc qua t?ing xelit
(150g). Binh chtra dugc suc rira bang THF (800 ml) va dich stc rira duge cho qua banh xelit va
duoc bd sung vao dich loc hitu co. Dich loc THF két hop (ca. 9,5 1) dugc nap vao binh chtra
sach va cht hd tro tdy tap kim loai Phosphonics SPM 32 (780 g) dugc bd sung. Khudy hdn hop-
& nhiét d6 21°C trong thoi gian 16 gio sau d6 loc dé loai bd chit hd trg tay tap khong hoa tan.
Dich stc rira THF (1,6 1) dugc cho vao binh phan tmg va dugc cho di qua mdy loc. Sau dé dich
stic rira va dich loc két hop duoc chuyén sang binh chira sach va dung méi (6,9 1) dugc chung
cét ra ngoai & ap suat giam (23-24°C, 150 mbar). Isopropanol (11 1) duge bd sung vao phan cin
trong binh phan ung, va lugng khac ctia dung moi (9,2 1) dugce loai bo bang cach chung cit &
ap sut giam (nhiét d6 mé 40-43°C, 150 mbar). Hdn hop duoe co dic trong binh chita duge gia
nhiét dén nhiét d6 80°C va ting tdc do khudy dé rira tréi va hoa tan san pham ma quan sat thiy
két tinh héa trén thanh binh chira. Dung dich ndng duge chuyén qua bd loc ndi dong sang binh
chita nhin dugc gia nhiét so bd (nhiét do vo 80°C), sach kho, duoc trang bi véi dau do

Lasentec FBRM. Lam lanh dung dich dugc chuyén sang dén nhiét d6 60°C va duogce tao voi san
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phadm mong muén (Dang B, 0,44g) va khudy & nhiét do tir S8°C - 60°C trong thoi gian 5 gio,
sau d6 lam lanh dén nhiét do 20°C trong thoi gian 14 gio dé két tinh héa san pham. Dich sén
sét duge ldy mau va duoc phan tich bing XRPD cho thdy n6 1a hon hop ctia cac dang da hinh
(Dang B va Dang A — thanh phéan chinh). Hon hop dugc gia nhiét tir 48°C dén 50°C va dugc
léy mau lai va duge danh gid van 1a hdn hop cta cac dang da hinh. Sau dé dich sén sét duoc
pha lodng bang isopropanol (1,5 1) va dugc khudy va duoc gia nhiét & nhiét d§ 50°C trong thoi
gian x4p xi 67 gio lac d6 ham lugng cia Dang B mong mudn duge ting 1én xdp xi 50 %. 2 1
Hdn hop duge 14y ra dé thuc hién céc nghién ctru phong thi nghiém va sau d6 gia nhiét khoi
dich sén sét con lai & nhiét d6 56°C trong thoi gian xép xi 21 gidr nita lic d6 né duge chuyén
héa thanh Dang B. Sau d6 dich sén sét duoc lam lanh dén nhiét 6 10°C trong thoi gian 20 gid
va duoc gitt & nhiét do tir 10°C dén 11°C trong thoi gian x4p xi 5 gid sau d6 loc. Dich rura
isopropanol (2,2 1) dugc cho vao banh san pham théng qua binh chira két tinh hoa. Hit can kho
banh trong thoi gian 20 phut trén may loc va sau do lam kho trong chdn khéng & nhiét do 50°C
trong thoi gian xép xi 22 gidy d8 tao ra san phim mong muén dudi dang dang da hinh Dang B

cta no, (824 g, 1,729 mol, 100 % khi lugng, Hiéu sut 74,9%).

Chit trung gian Cl1: 2-[3-(1-piperidyl)propoxy]-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

n-butyllithi (139 ml, 347,59 mmol) dugc bd sung timg giot vao S-bromo-2-[3-(1-
piperidyl)propoxy]|pyridin (80 g, 267,37 mmol) va 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (64,7 g, 347,59 mmol) trong THF (400 ml) dugc lam lanh dén nhiét do -78°C
trong khoang thoi gian 10 phut trong khi tro. Pé hon hop thu duge 4m 1én dén nhiét d6 moi
trudng va khudy trong thoi gian 12 gid. Hon hop phan ing duge lam ngudi bang dung dich bio

hoa trong nude ctia amoni clorua (100 ml) va c6 dac hén hop dudi ap sudt giam. Hon hop dugce

-68-



31178

chiét bing EtOAc (2 x 500 ml), 16p hitu co duge rira bing nude mudi bao hoa (2 x 100 ml),
duoc 1am kho trén Na,SO,, duge loc va lam bay hoi dé tao ra nguyén liéu mong mudn dudi
dang ddu mau vang (92 g, 99 %). San pham duge sir dung truc tiép trong budc tiép theo ma
khong cin tinh ché thém. Phé NMR: 1TH NMR (400MHz, CDCI3) § 1,34 (12H, s), 1,60 (5H, p),
1,93 - 2,08 (3H, m), 2,39 - 2,53 (6H, m), 4,34 (2H, dt), 6,67 - 6,77 (1H, m), 7,92 (1H, dd), 8,50
- 8,56 (1H, m).

ChAt trung gian C2: 5-Bromo-2-[3-(1-piperidyl)propoxy|pyridin

GN\/\/O AN

|

/Br

Natri hydrua (20,91 g, 522,77 mmol) duoc bd sung ting phin vao 3-(piperidin-1-
yl)propan-1-ol (35,8 g, 250,02 mmol) trong THF (400 ml) ¢ nhiét d moi truong xung quanh
trong khi tro. Khuay huyén phu thu duge & nhiét do 50°C trong thoi gian 30 phut sau d6 dé
ngudi va bd sung 5-bromo-2-flopyridin (40,0 g, 227,29 mmol). Khudy dung dich & nhiét do
50°C trong thoi gian 2 gid sau do dé ngudi. Phan tng dugc 13p lai theo kiéu tuong tu béng cach
st dung natri hydrua (5,23 g, 130,69 mmol), 3-(piperidin-1-yl)propan-1-ol (8,95 g, 62,50
mmol), THF (100 ml) va 5-bromo-2-flopyridin (10 g, 56,82 mmol). Hén hop hai phin tng
duoc két hop va dugc rét vao da lanh / nude (1000 ml). Dung mdi duge c6 dac dudi ap suét
giam va duoc chiét bing DCM (3 x 150 ml), 16p hitu co duge rira bing nude mudi bio hoa (3 x
150 ml), dugc lam kho trén NaySOy, dugce loc va lam bay hot dé tao ra nguyén liéu mong mudn
duéi dang diu mau nau (96 g, 113 %). Nguyén lidu dugce sir dung ma khong cn tinh ché thém.
Phé NMR: 1H NMR (400MHz, CDCI3) § 1,43 - 1,49 (2H, m), 1,61 (5H, p), 1,99 (2H, dq),
2,46 (6H, dd), 4,31 (2H, t), 6,65 (1H, d), 7,64 (1H, dd), 8,19 (1H, d). Phé khéi: m/z
(ES+H)[M+H]+ =299.

Vidu3
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7-Flo-1-isopropyl-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]imidazo[4,5-

c]quinolin-2-on

C\N\/\/ ©

3-(Pyrolidin-1-yl)propan-1-ol (62,0 mg, 0,48 mmol) duoc bd sung vao natri hydrua
(13,54 mg, 0,56 mmol) trong THF (5 ml) & nhiét d9 trong phong trong khi tro va khudy phan
tng trong thdi gian 20 phut. 7-Flo-8-(6-flo-3-pyridyl)-1-isopropyl-3-metyl-imidazo[4,5-
c]quinolin-2-on (100 mg, 0,28 mmol) dugc bd sung va khudy phan tng trong thoi gian 16 gio.
Hon hop phan tng duoc 1am ngudi bang NH,Cl bio hoa (15 ml), dugc chiét bang DCM (3 x 15
ml), 16p hitu co dugce lam kho trén Na,SO,, duge loc va lam bay hoi dé tao ra san phém tho.
San phédm thd dugc tinh ché bing HPLC diéu ché (cot XSelect CSH Prep C18 OBD, 5u silic
oxit, duong kinh 19 mm, chidu dai 150 mm), bang cach st dung hdn hop phan cuc giam cta
nuée (chia 0,1 % axit formic) va MeCN lam chét rira giai, d8 tao ra nguyén liéu mong muén
dudi dang chit rdn mau tring (85 mg, 61,9 %). Phé NMR: 1H NMR (300MHz, CDCI3) § 1,78
(6H, d), 1,99 - 2,10 (4H, m), 2,31 (2H, dt), 3,03 - 3,15 (6H, m), 3,59 (3H, s), 4,47 (2H, 1), 5,23
(1H, s), 6,85 - 6,94 (1H, m), 7,85 - 7,97 (2H, m), 8,21 (1H, d), 8,41 (1H, s), 8,71 (1H, s). Pho
khéi: m/z (ES+)[M+H]+ = 464.

Hop chét sau thémday dugc diéu ché theo kiéu tuong tu.

Vidu  |Ciu triic Tén

CH,

8-[6-[3-(azetidin-1-yl)propoxy]-3-pyridyl]-

E\N\/\/O _ H30/<N /{O
4 N l [ N=cH 7-flo-1-isopropyl-3-metyl-imidazo([4,5-
- & c]quinolin-2-on
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Vi du 4: Phé NMR: 1H NMR (300MHz, CDCI3) 3 1,75 - 1,78 (6 H, s), 2,08 - 2,15 (2 H,
qQ), 2,40 - 2,50 (2 H, m), 3,08 - 3,14 (2 H, m), 3,59 (3 H, s), 3,87 - 3,92 (4 H, 1), 4,42 - 4,46 (2
M, t), 5,18 - 5,26 (1 H, m), 6,88- 6,91 (1 H, m), 7,87 - 7,93 (2 H, m), 8,21 (1 H, d), 8,41 (1 H,
s), 8,71 (1 H, s). Phé khéi: m/z (ES+)[M+H]+ = 450.

Chat trung gian D1: 3-(Azetidin-1-yl)propan-1-ol

E\N\/\/O H

Dung dich cta lithi nhém hydrua (2,0 M trong THF) (8,38 ml, 16,76 mmol) ma da dugc
pha lodng thém trong THF (20 ml) thém nita dugc b6 sung timg giot vao hdn hop clia metyl 3-
(azetidin-1-yl)propanoat (2 g, 13,97 mmol) trong THF (Sml) ¢ nhiét d6 0°C trong khi tro.
Khuéy dung dich thu duge & nhiét do 0°C trong thoi gian 1 gio sau do hdn hop phan tmg duoc
xtr Iy bang natri sulphat decahydrat va duoc khudy trong thoi gian 30 phut. Chét rén duoc loai
ra béng cach loc va duoc thai bo va dich loc duge lam bay hoi dé tao ra nguyén liéu mong
mubn (1,240 g, 77 %) du6i dang diu khong mau. Phé NMR: 1H NMR (400MHz, CDCI3) &
1,51-1,57 (2H, m), 2 - 2,07 (2H, m), 2,6 - 2,66 (2H, m), 3,20 (4H, t), 3,7 - 3,76 (2H, m).

Chét trung gian D2: Metyl 3-(azetidin-1-yl)propanoat

E\N\/ﬁfo\oHa

0

Metyl acrylat (2,082 ml, 23,12 mmol) duoc bd sung vao dung dich ctia azetidin (1,2 g,
21,02 mmol) trong DCM va khudy dung dich thu dugc & nhiét do moi trudong xung quanh,
trong khi tro trong thoi gian 16 gid. Hon hop phan (g dugc lam bay hoi va san phim thé dugc
tinh ché bing FCC, duoc rira giai bing EtOAc 25% trong DCM, dé tao ra nguyén liéu mong
mudn (2,0 g, 66,5 %) dudi dang diu khéng mau. Ph6 NMR: 1H NMR (400MHz, CDCI3) §
1,97 - 2,1 (2H, m), 2,33 (2H, d), 2,67 (2H, d), 3,18 (4H, t), 3,67 (3H, s).

Vidu5
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1-Isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-

c]quinolin-2-on

3-(Piperidin-1-yl)propan-1-ol (0,135 ml, 0,89 mmol) dugc bd sung timg giot vao huyén
phit ¢6 khudy ciia natri hydrua (0,071 g, 1,78 mmol) trong THF (0,5 ml) & nhiét d¢ trong phong
va khudy huyén phu thu dugc & nhiét d trong phong trong thoi gian 10 phut trong khi tro. 8-
(6-Flo-3-pyridyl)-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on (0,15 g, 0,45 mmol) trong
DMF (1,5 ml) dugc bd sung va khudy hn hop phan tmg & nhiét do trong phong trong thoi gian
mot gio. Hon hop phén tng duge pha lodng bing etyl axetat (40 ml), duoc rira hai lan bing
nude (20 ml) sau d6 16p hitu co duge lam kho trong MgSO,, loc va 1am bay hoi & tao ra san
phim tho. San phdm thd duoc tinh ché bing sic ky silic oxit nhanh, gradien ria giai tir 0 dén
3% metanolic amoni 2N trong DCM, d& tao ra nguyén liéu mong mudn du6i dang chét rin mau
tréng (0,154 g, 75 %). Phé NMR: TH NMR (500MHz, CDCI3) § 1,39 - 1,51 (2H, m), 1,60 (4H,
p), 1,79 (6H, d), 2,03 (2H, dt), 2,42 (4H, s), 2,47 - 2,58 (2H, m), 3,59 3H, s), 4,42 (2H, 1), 5,19
- 5,41 (1H, m), 6,89 (1H, d), 7,78 (1H, dd), 7,90 (1H, dd), 8,22 (1H;, d), 8,32 (1H, s), 8,50 (1H,
d), 8,70 (1H, s). Pho khéi: m/z (ES+H)[M+H]+ = 460.

Nguyén liéu phia trén cling c6 thé duogc tach ra dudi dang mudi cta axit metan sulfonic
bang cach ldy nguyén liéu nhu duoc didu ché & trén va tily thude vao diéu kién phan tmg dudi

day.

1-Isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-
on (133 mg, 0,29 mmol) dugc hoa tan trong DCM (2 ml) va duoc xtr ly bing axit
metansulfonic 1M (0,3 ml, 0,30 mmol) trong DCM sau d6 lam bay hoi hdn hop dén kho. Phin
can duoc nghién thanh bot voi dietyl ete dé tao ra mubi cua axit metan sulfonic duéi dang chét

rén mau vang nhat (162 mg). Phd NMR: 1H NMR (500MHz, CDCI3) & 1,31 - 1,5 (1H, m),
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1,68 (9H, d), 1,83 (2H, d), 2,13 - 2,26 (2H, m), 2,32 (3H, s), 2,84 - 3,01 (2H, m), 3,24 (2H, dt),
3,52 (5H, s), 4,43 (2H, 1), 5,38 (1HL, p), 7,00 (1H, d), 7,99 (1H, d), 8,17 (1H, d), 8,24 (1H, dd),
8,43 (1H, s), 8,69 (1HL, d), 8,95 (1H, s), 9,04 (1H, s). Phé khdi: m/z (ES+)[M+H]+ = 460.

Céc hop chit sau day duoc diéu ché theo kiéu tuong tu tir 8-(6-flo-3-pyridyl)-1-
isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on hodc 7-flo-8-(6-flo-3-pyridyl)-1-isopropyl-3-

metyl-imidazo[4,5-c]quinolin-2-on va rugu thich hop.

Vidu  [Chu tric Tén

CHs CHs

o) 8-[6-[3-(dimetylamino)propoxy]-3-
NN M Ny Y propoxy]

6 N | N—cn, [pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-
F c]quinolin-2-on
CH, . v
C\N\/\/O _ e /<N——/<o 1-isopropyl-3-metyl-8-[6-(3-pyrolidin-1-
7% - [ MN—cH, ylpropoxy)-3-pyridyl|imidazo[4,5-
- c]quinolin-2-on

N

* Khudy phéan tng trong thoi gian 2 gid & nhiét do trong phong.

Vi du 6: (Bazo tu do) Phé NMR: 1H NMR (500MHz, DMSO-d6) § 1,68 (6H, d), 1,89
(2H, p), 2,16 (6H, s), 2,37 (2H, 1), 3,51 (3H, s), 4,37 (2H, 1), 5,36 (1H, p), 6,98 (1H, dd), 7,93
(1H, dd), 8,14 (1H, d), 8,18 (1H, dd), 8,40 (1H, d), 8,66 (1H, dd), 8,88 (1H, s). (Mudi cta axit
metan sulfonic) Ph6 NMR: 1H NMR (500MHz, DMSO-d6) § 1,68 (6H, d), 2,07 - 2,25 (2H,
m), 2,33 (3H, s), 2,80 (6H, s), 3,15 - 3,24 (2H, m), 3,51 (3H, s), 4,42 (2H, 1), 5,35 (1H, p), 7,00
(1H, dd), 7,94 (1H, dd), 8,15 (1H, d), 8,23 (1H, dd), 8,40 (1H, d), 8,68 (1H, dd), 8,89 (1H, s).
Phé khéi: m/z (ESH)[M+H]+ = 420.

Vi du 7: (Bazo tu do) Phé NMR: 1H NMR (500MHz, DMSO-d6) & 1,61 - 1,77 (10H,
m), 1,93 (2H, p), 2,43 - 2,49 (4H, m), 2,53 - 2,59 (2H, m), 3,51 (3H, s), 4,38 (2H, t), 5,29 - 5,43
(1H, m), 6,97 (1H, dd), 7,93 (1H, dd), 8,13 (1H, d), 8,18 (1H, dd), 8,40 (1H, d), 8,65 (1H, dd),
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8,88 (1H, s). (Mudi ctia axit metan sulfonic) Ph6 NMR: 1H NMR (500MHz, DMSO-d6) & 1,68
(6H, d), 1,88 (4H, s), 2,11 - 2,23 (2H, m), 2,32 (3H, s), 3,08 (2H, s), 3,32 (2H, s), 3,51 (3H, s),
3,60 (2H, s), 4,44 2H, 1), 5,36 (1H, p), 7,01 (1H, d), 7,94 (1H, dd), 8,15 (1H, d), 8,23 (1H, dd),
8,40 (1H, d), 8,68 (1H, d), 8,89 (1H, s), 9,50 (1H, s). Phé khoi: m/z (ES+)[M+H]+ = 446.

Chat trung gian EIl: 8-(6-Flo-3-pyridyl)-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on

8-Bromo-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on (4,57 g, 14,27 mmol), axit
(6-flopyridin-3-yl)boronic (2,61 g, 18,55 mmol) va kali cacbonat 2M (22 ml, 44,00 mmol)
duoc tao huyén phu trong 1,4-dioxan (90 ml). Hon hop duge khir khi sau d6 diclo [1,1'- bis(di-
tertbutylphosphino)ferrocene] paladi(Il) (0,465 g, 0,71 mmol) dugc bd sung vao va phan mg
dén nhiét d6 80°C trong thdi gian 2 gio trong khi tro. Hon hop dé ngudi, dugc pha lodng bang
EtOAc (200 ml) sau d6 duoc rira bang nude (50 ml), nude mudi, va pha hitu co duge lam kho
trong MgSO,, duoc loc va ¢b dic trong chdn khéng. San phdm thd duge tinh ché bang sic ky
silic oxit nhanh, gradien rira giai tir 0 dén 5% MeOH trong DCM, dé tao ra nguyén liéu ma sau
d6 duge nghién thanh bot véi dietyl ete dé tao ra nguyén liéu mong mudn duéi dang chit ran
mau tring nga (4,46 g, 93 %). Phé NMR: 1H NMR (500MHz, DMSO-d6) & 1,66 (6H, d), 3,50
(3H, s), 5,36 (1H, p), 7,36 (1H, dd), 7,95 (1H, dd), 8,15 (1H, d), 8,39 - 8,52 (2H, m), 8,72 (1H,
d), 8,90 (1H, s). Pho khoi: m/z (ES+)[M+H]+ = 337.

Chét trung gian E2: 8-Bromo-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-2-on
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CH,
0

vl g

~
N

N,N-dimetylformamit dimetyl axetal (54,2 ml, 408,29 mmol) dugc bd sung vao dung
dich ctia 8-bromo-1-isopropyl-3H-imidazo[4,5-c]quinolin-2-on (25,00 g, 81,66 mmol) trong
DMF (375 ml). Hén hop duoc gia nhiét dén nhiét d6 80°C trong thoi gian 3 gioy sau d6 dé
ngudi xudng nhiét dd moi trudong va duge khudy trong thoi gian 16 gio. Chét két tua dugce thu
gom bang cach loc, rira bing nudc (4 x 300 ml) va duoc lam kho trong chan khong & nhiét do
50°C dé tao ra nguyén liéu mong mudn dudi dang chit rdn mau tring (23,82 g, 91 %). Pho
NMR: 1H NMR (500MHz, DMSO-d6) & 1,63 (6H, d), 3,49 (3H, s), 5,15 - 5,23 (1H, m), 7,75
(1H, dd), 7,99 (1H, d), 8,44 (1H, d), 8,91 (1H, s).

Phé khéi: m/z (ES+)[M+H]+ = 320.
Chat trung gian E3: 8-Bromo-1-isopropyl-3H-imidazo[4,5-c]quinolin-2-on

CH,
0

ool g
N
NH
~
N

Trietylamin (453 ml, 332.06 mmol) duoc bd sung vao axit 6-bromo-4-
(isopropylamino)quinolin-3-cacboxylic (34,22 g, 110,69 mmol) trong DMF (342 ml) ¢ nhi€t do
mdi trudong xung quanh. Sau khi khudy & nhiét 46 méi truong xung quanh trong thoi gian 30
phut, diphenyl phosphorazidat (26,2 ml, 121,76 mmol) dugc bd sung va khudy hdn hop thu
duoc ¢ nhiét d6 60°C trong thoi gian 2 gio. Hbn hop phan tmg duoc rét vao nude (1500 ml);
thu gom chit két tia bang cach loc, rira bang nude (2 x 700 ml) va dugc lam kho trong chan
khéng & nhiét d6 50°C dé tao ra nguyén liéu mong mudn dudi dang chét rdn mau be (29,6 g, 87

%), duge sit dung ma khong can tinh ché thém. Phé NMR: 1H NMR (500MHz, CDCI3) § 1,64
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(6H, d), 5,06 - 5,21 (1H, m), 7,75 (1H, d), 7,98 (1H, d), 8,43 (1H, s), 8,69 (1H, s), 11,57 (1H,
S).

Phé khéi: m/z (ES+)[M+H]+ = 306.
Chit trung gian E4: Axit 6-Bromo-4-(isopropylamino)quinolin-3-cacboxylic

CHj

N
Br
\©\/§/M\OH
~
N

Etyl 6-bromo-4-(isopropylamino)quinolin-3-cacboxylat (38,0 g, 112,69 mmol) dugc tao
huyén phu trong metanol (800 ml) va nuéc (200 ml). Dung dich natri hydroxit 10M (33,8 ml,
338,07 mmol) duoc bd sung va khudy hdn hop & nhiét d6 méi truong xung quanh trong thoi
gian 1 gi¢. THF (200 ml) dugc b sung va khudy hdn hop thu dugce trong thoi gian 16 gid. B
sung nude (400 ml) va loai bo chat hitu co dudi ap sudt giam. Axit héa dung dich nuéc thu
duoc dén do pH tir 4 dén 5 bang HCI 2M va thu gom chit két tia bang cach loc, rira bang nudc
va lam kho trong chan khong dé tao ra nguyén liéu mong mudn dudi dang chat rin mau tring
(34,7 g, 100 %). Phé NMR: 1H NMR (500MHz, DMSO-d6) § 1,33 (6H, d), 4,39 (1H, s), 7,78
(1H, d), 7,92 (1H, dd), 8,38 (1H, d), 8,88 (1H, s). Phé khéi: m/z (ESH[M+H+=309.

Chit trung gian E5: Etyl 6-bromo-4-(isopropylamino)quinolin-3-cacboxylat

CH

Propan-2-amin (11,00 ml, 128,02 mmol) dugc bd sung vao huyén phu cuta etyl 6-bromo-
4-cloquinolin-3-cacboxylat (36,61 g, 116,38 mmol) va kali cacbonat (32,2 g, 232,77 mmol)
trong axetonitril (250 ml) & nhiét do 0°C. Khuéy hdn hop & nhiét d§ 54°C dudi hoi luu trong
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thoi gian 3 gio. B sung thém kali cacbonat (10,7 g, 77,6 mmol) va propan-2-amin (3,6 ml,
42,7 mmol) va tiép tuc khudy ¢ nhiét do 48°C trong thoi gian 16 gio nita. Dung moi dugc loai
bo trong chdn khéng va phan cin thu duge duge phan chia gitta DCM (400 ml) va nudce (500
ml). Lép nude duge chiét nguoe trd lai bing DCM (2 x 200 ml); 16p hitu co di két hop dugc
cho di qua gidy tach pha va dugc co dic dudi dp suit giam dé tao ra nguyén liéu mong muén

duéi dang chat ran mau be (38,6 g, 98 %).

Phé NMR: 1H NMR (500MHz, CDCI3) § 1,40 (6H, d), 1,43 (3H, 1), 4,32 - 4,37 (1H,
m), 4,40 (2H, q), 7,72 (1H, dd), 7,81 (1H, d), 8,29 (1H, d), 8,95 (1H, d), 9,10 (1H, s). Phd khdi:
m/z (ESH)[M+H]+ = 337.

Chit trung gian E6: Etyl 6-bromo-4-cloquinolin-3-cacboxylat

Cl 0
Br
W°AC“3
2
N

DMF (0,119ml, 1,54mmol) dugc bd sung vio etyl 6-bromo-1-[(4-metoxyphenyl)metyl]-
4-oxoquinolin-3-cacboxylat (160g, 384,37mmol) trong thionyl clorua (800 ml) & nhiét d6 moi
truong xung quanh trong khong khi. Khuéy hdn hop thu duge & nhiét do 75°C trong thoi gian
16 gid sau d6 dung moi duoc loai bo du6i ap sudt giam. Lam ddng s6i hdn hop thu duge hai
14n bang toluen sau d6 bd sung n-hexan (500 ml). Chét két tia duoc thu gom bing cach loc,
duoc rira bing n-hexan (200 ml) va duge lam kho trong chén khong dé tao ra nguyén liéu mong
mudn (100 g, 83%) du6i dang chit rin mau nau. Phé NMR: 1H NMR (400MHz, CDCI3) &
1,47 (3H, 1), 4,51 (2H, q), 7,95 (1H, dd), 8,11 (1H, d), 8,60 (1H, d), 9,24 (1H, s). Phé khoi: m/z
(ESH)[M+H]+ =314, 316.

Trén quy moé 16n, etyl 6-bromo-1-[(4-metoxyphenyl)metyl]-4-oxoquinolin-3-cacboxylat
(5765 g, 13,85 mol) dugc nap vao binh chira véi thionyl clorua (28,8 1). Quan st thdy su tda
nhiét tir 20-26°C. DMF (4,4 ml) dugc bd sung néu khong quan sat thdy sy téa nhiét va mé duoc
gia nhiét dén nhiét 6 75°C va khudy trong thoi gian 17 gid. HPLC thé hién 1,3% nguyén liu
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bat diu con lai voi 98,0% san phim. Co dic phan img trong chdn khong va dong sbi phan cin
véi toluen (25 1). Sau do chét rin thu duoc duoc tao dich sén sét trong heptan (18,5 1) trong thoi
gian 2,5 gio, duoc loc va rira bang heptan (3 x 4 1). Lam kho chit ran trong chan khong & nhiét
d6 35°C dé tao ra 4077 g nguyén liéu mong mudn (hiéu suat thd 93%) chira ~5% etyl 6-bromo-
1-[(4-metoxyphenyl)metyl]-4-oxoquinolin-3-cacboxylat trong viéc bd sung vao ~4% san phim
thity phan bang HPLC (d6 tinh khiét 90%). Nguyén lidu thd (4077 g) dugc dua tro lai binh
chira va xir Iy lai v&i thionyl clorua (14,5 1) va DMF (2,2 ml). Hon hop dugc gia nhiét dén nhiét
dd 75°C trong thoi gian 40 gio. Loai bo thionyl clorua trong chdn khéong va ddng s6i phan cin
v6i toluen (10 1). Phin cin duoc tao dich sén sét trong heptan (18 1) trong thoi gian ~16 gio &
nhiét d6 20°C. Chét rin duogc thu gom béng cach loc, mdt phén dugc loc trong khi nito va rira
bang heptan (3 1) dé thu dugc 2196 g nguyén li€u mong mubn (90% thir nghiém NMR, 99%
bing HPLC). Phin con lai cia mé duoc loc trong khong khi va ria bang heptan (3 1) dé thu
duoc 1905 g nguyén liéu mong mubn (88% thir nghiém NMR, 99% bang HPLC). Chét rin mau
vang duoc két hop cho qua trinh khéc (4101 g, 3653 g c6 hoat tinh, hiéu suit 83%, 99% bang
HPLC).

Chat trung gian E7: Etyl 6-bromo-1-[(4-metoxyphenyl)metyl]-4-oxoquinolin-3-

cacboxylat

DBU (102ml, 679,62mmol) duoc bd sung timg giot vio etyl 2-(5-bromo-2-flobenzoyl)-
3-[(4-metoxyphenyl)metylamino]prop-2-enoat (296,5 g, 679,62 mmol), trong axeton (1,2 1) &
nhiét do moi truong xung quanh trong khoang thoi gian 2 phat. Khudy dung dich thu duoc
trong thoi gian 16 gid sau do chét rn duoc loai bd bing cach loc va rira bing MTBE dé tao ra
nguyén liéu mong mudn (180 g, 64%) dudi dang chét rdn mau vang nhat. Ph6 NMR: 1H NMR
(400MHz, DMSO-d6) 8 1,30 (3H ,t), 3,71 (3H, s), 4,25 (2H ,q), 5,60 ( 2H, s), 6,90-6,95 (2H,
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m), 7,12-7,25 (2H, m), 7,67 (1H, d), 7,80-7,90 (1H, m), 8,30 (1H, d), 8,92 (1H, s). Phé khoi:
m/z (ES+)[M+H]+ = 418.

Trén quy mo lém, etyl 2-(5-bromo-2-flobenzoyl)-3-[(4-metoxyphenyl)metylamino]prop-
2-enoat (8434 g, (7730 g c6 hoat tinh gia dinh), 17,71 mol) dugc nap vao binh chira véi axeton
(23,2 1) ¢ nhiét do 15°C. DBU (2,8 1, 18,72 mol) duoc bd sung trong thoi gian 25 phut véisu
toa nhiét dugce quan sat thdy tir 18°C dén 23°C trong viée bd sung. Chét két tha tao thanh sau
thoi gian ~25 phut va mé tiép tuc téa nhiét dat dén nhiét d6 cao nhat b?ing 37°C sau thoi gian 1
gi0r. Phan tmg duoc khudy & nhiét d6 20°C trong thoi gian 16,5 gi 6 ma & d6 diém HPLC biéu
thi su tiéu thu nguyén lidu bit diu con lai va 96,5% san pham. Chét két tiia thu duoc duge thu
gom bang céch loc ¢ rira bing TBME (4x 3,4 1). Sau d6 chét ran duge lam kho trong chan
khong & nhiét d 40°C dé tao ra 6033 g nguyén liéu mong mudn dudi dang chit rin mau tring
(hiéu suit 81,6% trong 3 budc, do tinh sach 99,8% bing HPLC). Dit lidu phan tich théng nhat

véi dit liéu thu duoc ¢ cac mé trudce.

Chat trung gian ES: Etyl 2-(5-bromo-2-flobenzoyl)-3-[(4-

metoxyphenyl)metylamino]prop-2-enoat

Br
1Sa Sl
F NH

(E)-Etyl 3-(dimetylamino)acrylat (98 g, 685,00 mmol) dugc bd sung timg phan vao 5-
bromo-2-flobenzoyl clorua (163 g, 685 mmol) va DIPEA (120 ml, 685,00 mmol) trong toluen
(800 ml) & nhiét d6 10°C trong khoang thoi gian 10 phut. Khudy dung dich thu dugc & nhiét do
70°C trong thoi gian 16 gid sau d6 dé ngudi. (4-Metoxyphenyl)methanamin (94 g, 685 mmol)
duoc bd sung vao hdn hop trong khodng thoi gian 20 phut ¢ nhiét do méi truong xung quanh.
Khudy dung dich thu dugc trong thoi gian 3 gio sau d6 pha lodng hén hop phéan tng bang
DCM (4 1), va dugc rira béng nude (3 x 1 1). Pha hitu co dugc lam kho trén Na,SO4, duge loc
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va lam bay hoi dé tao ra nguyén liéu mong mudn (300 g, 100%) duéi dang diu mau nau, duoc
stt dung ngay ldp tic trong phan Gng sau ma khong can tinh ché thém. Pho khoi: m/z
(ES+)[M+H]+ = 436.

Trén quy mo 16n, 5-bromo-2-flobenzoy! clorua (4318 g, 4205 g ¢6 hoat tinh, 17,71 mol)
duoc nap vao binh chita dudi dang dung dich trong toluen (7,5 1). DIPEA (3150 ml, 18,08 mol)
dugc bd sung néu khong quan st thiy su téa nhiét. Etyl-3-(dimetylamino)acrylat (2532 g,
17,71 mol) dugc bd sung timg phan trong thdi gian 30 phut duy tri nhiét d6 mé <40°C. Su toa
nhiét trong khoang tir 21°C dén 24°C dugc luu ¥ trong qua trinh b6 sung 30 phut véi nhiét do
tang chim thém dén 38°C trong thoi gian 1 gid. Phan tmg dugc khudy & nhiét d6 trong khoang
tir 20°C dén 30°C trong thoi gian 16,5 gid. 4-Metoxybenzylamin (2439 g, 17,78 mol) dugc )
sung ting phan trong thdi gian 30 phit duy tri nhiét dd mé <40°C. Sy toa nhiét trong khoang tir
25°C dén 30°C duge quan sat théy trong viéc bd sung v&i lam lanh dugce tao thanh béng cach
lam giam nhiét d6 vo bang 15°C. Phan tng dugc khudy trong thoi gian 4 gi & nhiét do trong
khoang tir 20°C dén 30°C sau d6 HPLC biéu thi 93.2% nguyén liéu mong mudn. Mé dugc tach
ra dé thuc hién voi mdi mot nira ctia hdn hgp ma dugce pha lodng bang DCM (28,6 1) va duoc
rtra bang nudce (3 x 7,8 1). Chét hitu co dwoc lam kho trong MgSO4 (~550 g) va dugc loc, rira
bing DCM (4 1). Sau d6 pha hitu co két hop dugc co dic dé tao 8444 g nguyén liéu mong
mudn dudi dang dau (8434 g, hiéu suit 106%, do tinh sach 94,7% bang HPLC). Dit liéu phan

tich théng nhét véi dit liéu thu duge tir cdc mé trudc.
Chét trung gian E9: 5-Bromo-2-flobenzoyl clorua

0
Br
O%‘”
F

Thionyl clorua (75,0ml, 1027,36mmol) dugc bd sung timg giot vao axit 5-bromo-2-
flobenzoic (150g, 684,91mmol), trong toluen (1,2 1) va DMF (12ml) & nhi€t d6 moi trudng
xung quanh trong khoang thoi gian 1 gio. Khudy hdn hop thu dugc & nhiét ¢ 70°C trong thoi

gian 16 gi sau d6 hdn hop dé ngudi va co dic trong chdn khong dé tao ra nguyén liéu mong
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mudn (160 g, 98%) dudi dang diu mau vang nhat, dugc stt dung ma khong can tinh ché thém.

Phé NMR: 1TH NMR (400MHz, DMSO-d6) § 7,26 — 7,31 (1H, m), 7,83 (1H, dd), 8,02 (1H, d).

Trén quy md 16n, axit 3-bromo-6-flobenzoic (3888 g, 17,75 mol) dugc nap vao binh
chtra & nhiét do 20°C sau d6 la toluen (29,2 1). Thionyl clorua (1950 ml, 26,88 mol) dugc bd
sung, sau do la DMF (310 ml) néu khong quan sat thdy su toa nhiét. Hon hop dugc gia nhiét
dén nhidt do trong khoang tir 65°C dén 75°C (nhiét do dung dich thu dugc trén ~45°C) néu
khong quan st thdy su toa nhiét va su thoat khi nhe. Phan ng duoc khudy trong thoi gian 40
gi & nhiét do nay ma tai diém do phan tich HPLC thé hién 87,6% san pham, 3,4% nguyén liéu
bét ddu con lai. Phan tmg duoc ¢d dic trong chdn khong va duge ddng s6i bing toluen (18 1) dé

tao ra 4328 ¢ nguyén liéu mong mudn (hiéu suét 103%, 87,3% bing HPLC).
Viduy 8

8-[6-[3-(Azetidin-1-yl)propoxy|-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on

Clo(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(Il) (24,55 mg, 0,03 mmol) dugc bd sung vao 8-bromo-1-isopropyl-3-metyl-
imidazo[4,5-c]quinolin-2-on (100 mg, 0,31 mmol), 2-(3-(azetidin-1-yl)propoxy)-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (149 mg, 0,47 mmol) va xesi cacbonat (204 mg,
0,62 mmol) trong 1,4-dioxan (4 ml),nuéc (1 ml) ¢ nhiét d6 trong phong trong khi tro. Khuéy
hdn hop thu duge & nhiét d6 100°C trong thoi gian 2 gi¢ sau do dé nguoi va dung modi dugce
loai bd dudi ap sut giam. San phdm tho dugc tinh ché bang HPLC diéu ché (cot XSelect CSH
Prep C18 OBD, 5y silic oxit, duong kinh 19 mm, chidu dai 150 mm), bang cach st dung hon

hop phén cyc giam cta nude (chira 0,1% axit formic) va MeCN lam chét rira giai, dé tao ra
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nguyén liéu mong mudn dudi dang chit rén mau tring (30,0 mg, 21%). Phé NMR: 1TH NMR
(400MHz, DMSO0-d6) & 1,72 (8H, dd), 1,97 (2H, p), 2,50 (2H, s), 3,14 (4H, dd), 3,51 (3H, s),
4,34 (2H, t), 5,36 (1H, p), 6,97 (1H, d), 7,94 (1H, dd), 8,10 - 8,23 (2H, m), 8,40 (1H, d), 8,66
(1H, d), 8,89 (1H, s). Pho khéi: m/z (ES+)[M+H]+ = 432.

Chat trung gian F1: 2-[3-(Azetidin-1-yl)propoxy]-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

n-Butyl lithi (4,65 ml, 11,62 mmol) dugc bd sung vao 2-[3-(azetidin-1-yl)propoxy]-5-
bromopyridin (2,1 g, 7,74 mmol) va 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,161
g, 11,62 mmol) trong THF (50 ml) & nhiét d6 -78°C trong khoang thoi gian 10 phut va khudy
dung dich thu dugc & nhiét do -78°C trong thoi gian 1 gio. Phan tng duoc lam lanh béng dung
dich bio hoa trong nudc cla natri hydro cacbonat (10 ml) va dung moi dugc loai bo trong chdn
khong. Phan cin dugc hoa tan trong DCM (100 ml), dugc 1am kho trén Na,SOq, duge loc va

1am bay hoi dé tao ra nguyén liéu mong mudn (2,00 g, 81 %) dudi dang chit rdn mau tring,
Phé khéi: m/z (ESH)[M+H]+ =319

Chét trung gian F2: 2-[3-(Azetidin-1-yl)propoxy]-5-bromopyridin

E\N\/\/o AN

N
/Br

Natri hydrua (1,364 g, 56,82 mmol) dugc bd sung vao 3-(azetidin-1-yl)propan-1-ol
(2,62 g, 22,73 mmol) trong THF (20 ml) & nhiét d§ moéi truong xung quanh trong khi tro va
khudy phan tmg trong thdi gian 10 phut. 5-Bromo-2-flopyridin (2,0 g, 11,36 mmol) dugc bd
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sung va khudy dung dich thu dugc trong thoi gian 1 gior trude khi duge lam lanh bang nude (20
ml) va dugc chiét béng EtOAc (5 x 50 ml). Pha hitu co dugc két hop, dugc lam khé trén
Na,S0,, duoc loc va ¢b dic trong chdn khong dé tao ra nguyén liéu mong muén (3,75 g, 122
%) dudi dang chét rin mau tring. Phé NMR: THNMR (300MHz, CDCI3) § 1,80 (2H, m), 2,11
(2H, m), 2,55 (2H, t), 3,18 (4H, t), 4,328 (2H, t),6,64 (1H, d), 7,62 (1H, dd), 8,16 (1H, d). Phé
khéi: m/z (ES+H)[M+H]+=271.

Vidu9

8-[2-Flo-6-[3-(1-piperidyl)propoxy]|-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on

CH,
Do, we g

X | N N~CH,
F ~
Clo(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-

biphenyl)]paladi(Il) (45,6 mg, 0,06 mmol) dugc b sung vao 2-flo-6-[3-(1-piperidyl)propoxy]-
3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin (hon hgp phén tng thd dugc gia dinh la
chﬁa 232 mg, 0,64 mmol), 8-brom0-1-isopropyl-3-metyl-imidazo[4,5‘-c]quinolin—2-on (186 mg,
0,58 mmol) va xesi cacbonat (567 mg, 1,74 mmol) trong 1,4-dioxan (5 ml) va nuée (2,5 ml).
Khudy hén hop thu dugc & nhiét do 80°C trong thoi gian ba gid sau d6 dé nguoi. Hon hop phan
ung dugc pha loang bang etyl axetat (50 ml), dwoc rira hai 14n bang nudc (25 ml), 16p hitu co
duoc lam kho trong MgSOy, loc va lam bay hoi dé tao ra san phém tho. San phém tho dugc
tinh ché bang sic ky silic oxit nhanh, gradien rira giai tir 0 dén 4% metanolic amoni 2N trong
DCM, dé tao ra nguyén liéu mong muén duéi dang chit rin mau tring nga (168 mg, 61%). Phé
NMR: 1H NMR (500MHz, DMSO-d6) & 1,37 (2H, d), 1,48 (4H, p), 1,64 (6H, d), 1,88 (2H, p),
2,22 - 2,44 (6H, m), 3,49 (3H, s), 4,30 (2H, t), 5,26 (1H, h), 6,93 (1H, dd), 7,80 (1H, dd), 8,12
(1H, d), 8,21 (1H, dd), 8,42 (1H, s), 8,89 (1H, s). Pho khoi: m/z (ES+H)[M+H]+ = 478.
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Nguyén liéu phia trén ciing c6 thé dugc tach ra dudi dang mudi cua axit metan sulfonic
bang cach lay nguyén li€u nhu dugc diéu ché ¢ trén va tuy thudc vao diéu kién phan ung dudi

day.

8-[2-Flo-6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c¢]quinolin-2-on (162 mg, 0,34 mmol) duogc hoa tan trong DCM (4 ml) va dugc xtt ly bang axit
metansulfonic 1M (0,35 ml, 0,36 mmol) trong DCM sau dé lam bay hoi hon hop dén kho. Phan
can duoc nghién thanh bot vai dietyl ete dé tao ra mudi cua axit metan sulfonic dudi dang chat
rdn mau tring (184 mg). Phé NMR: 1H NMR (500MHz, DMSO-d6) & 1,22 - 1,98 (12H, m),
2,06 - 2,24 (2H, m), 2,31 (3H, s), 2,90 (2H, s), 3,19 (2H, s), 3,50 (5H, s), 4,37 (2H, t), 5,25 (1H,
p), 6,96 (1H, d), 7,80 (1H, d), 8,13 (1H, d), 8,26 (1H, dd), 8,42 (1H, s), 8,90 (1H, s). Pho khoi:
m/z (ES+)[M+H]+ = 478.

Céc hop chit sau day duge diéu ché theo kiéu tuong tur tir 8-bromo-1-isopropyl-3-metyl-
imidazo[4,5-c]quinolin-2-on hodc 8-bromo-7-flo-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-

2-on va boronic este thich hgp.

Vi du Ciu tric Tén

CH, CHj 8-[6-[3-(dimetylamino)propoxy]-

L% 2-flo-3-pyridyl]-1-isopropyl-3-
metyl-imidazo[4,5-c]quinolin-2-

on

8-[6-[3-(dimetylamino)propoxy]-

. 2-flo-3-pyridyl]-7-flo-1-isopropyl-
3-metyl-imidazo[4,5-c]quinolin-2-

on
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Vidu  |Chu tric Tén

8-[2-flo-6-(3-pyrolidin-1-

ylpropoxy)-3-pyridyl]-1-
isopropyl-3-metyl-imidazo[4,5-

12**

c]quinolin-2-on

7-flo-8-[2-flo-6-(3-pyrolidin-1-

ylpropoxy)-3-pyridyl]-1-
isopropyl-3-metyl-imidazo[4,5-

13**

c]quinolin-2-on

7-fl0-8-[2-flo-6-[3-(1-

piperidyl)propoxy]-3-pyridyl]-1
isopropyl-3-metyl-imidazo([4,5-

14***

c]quinolin-2-on

8-[6-[3-(azetidin-1-yl)propoxy]-2-

[gres flo-3-pyridyl]-1-isopropyl-3-
metyl-imidazo[4,5-c]quinolin-2-

on

8-[6-[3-(azetidin-1-yl)propoxy]-2-
- flo-3-pyridyl]-7-flo-1-isopropyl-3-
metyl-imidazo[4,5-c]quinolin-2-

on

* Phan (mg duoc khudy & nhiét do 80°C trong thoi gian 5 gio va dugc tinh ché bang sic
ky cot nhanh va / hodc HPLC didu ché.
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** Phan tmg dugc khudy & nhiét do 80°C trong thoi gian 5 gior trong hén hgp 5:1 cla
dioxan / nudc, va duoc tinh ché bang sic ky cot nhanh sau d6 bang HPLC diéu ché.

*#% Phan tmg duoc khudy ¢ nhiét d6 80°C trong thoi gian 2 gior trong hén hop 4:1 cta

dioxan / nuéc,
%% Phan tmg duoc khudy & nhiét o 80°C trong thoi gian 4 gid

Vi du 10: Phé NMR: 1H NMR (400MHz, MeOH-d4) & 1,77 (6H, d), 1,98 - 2,10 (2H,
m), 2,34 (6H, s), 2,54 - 2,63 (2H, m), 3,61 3H, s), 4,41 (2H, 1), 5,36 (1H, p), 6,88 (1H, dd),
7,87 (1H, dt), 8,08 - 8,21 (2H, m), 8,53 (1H, s), 8,83 (1H, s). Pho khoi: m/z (ES+)[M+H]+ =
438.

Vi du 11: Phé NMR: 1H NMR (400MHz, MeOH-d4) & 1,74 (6H, d), 2,04 (2H, dd),
2,34 (6H, s), 2,54 - 2,63 (21, m), 3,60 3H s), 4,42 (2H, 1), 5,30 (1H, p), 6,88 (1H, dd), 7,84
(1H, d), 8,03 (1H, ddd), 8,42 (1H, d), 8,85 (1H, s). Phé khi: m/z (ES+)[M+H]+ = 456.

Vi du 12: Phé NMR: 1H NMR (300MHz, MeOH-d4) & 1,76 (6H,d), 2,12-2,30 (4H,m),
2,31-2,35 (2H,m), 2,38-3,47 (6H,m), 3,62 (3H,5)4,50 (2H,t), 532-541 (1H,m), 6,92-6,95
(1H,m), 7,89 (1H,d), 8,15-8,20 (2H,m), 8,41 (1H,s),8,85 (1H,s). Phd khdi: m/z (ES+)[M+H]+ =
464.

Vi du 13: Phd NMR: 1H NMR (400MHz, MeOH-d4) & 1,74 (6H, d), 2,08 - 2,20 (4H,
m), 2,24 - 2,36 (2H, m), 3,39 - 3,48 (61, m), 3,61 (3H, s), 4,51 (2H, 1), 5,30 (1H, 1), 6,93 (1H,
d), 7,86 (1H, d), 8,08 (1H, 1), 8,42 (1HL, d), 8,87 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 482.

Vi du 14: Phé NMR: 1H NMR (300MHz, DMSO0-d6) & 1,39 (2H, d), 1,51 (5H, p), 1,60
(6H, d), 1,93 (2H, q), 2,43 (6H, d), 3,49 (3H, s), 4,32 (2H, 1), 5,24 (1H, q), 6,96 (1H, dd), 7,92
(1H, d), 8,07 - 8,22 (2H, m), 8,38 (1HL d), 8,93 (1H, s). Phd khdi: m/z (ES+)[M+H]+ = 496.

Vi du 15: Ph6 NMR: 1H NMR (400MHz, MeOH-d4) & 1,64 (6H, d), 1,73 (2H, 1), 1,96
(2H, p), 2,46-2,51(2H, 1),3,12 (4H, 1), 3,50 (3H, s), 4,28 (2H, 1), 5,28 (1H, q), 6,94 (1H, dd),
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776 - 7,86 (IH, m), 8,08 - 829 (2H, m), 8,43 (1H, s), 8,90 (1H, s). Phd khdi: m/z
(ES-H)[M+H]+ = 450

Vi du 16: Phé NMR: 1H NMR (300MHz, DMSO-d6) & 1,60 (6H, d), 1,70 - 1,81 (2H,
m), 1,96 - 2,04 (2H, m), 2,55 (2H, s), 3,19 (4H, dt), 3,49 (3H, s), 4,30 H, 1), 5,22 (1H, q),
6,95 (1H, dd), 7,92 (1H, d), 8,08 - 8,17 (1H, m), 8,38 (1H, d), 8,93 (1H, s). Phd khdi: m/z
(ES-+H)[M+H]+ = 468.

Chit trung gian G1: 3-[[6-Flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2-
pyridyl]oxy]-V,/V-dimetyl-propan-1-amin

Gy
Hy G~ S O X

s l
N~ g-O CHs

|
F o CHj

Dung dich ctia n-butyllithi (0,693 g, 10,83 mmol) trong n-hexan (4,33 ml) dugc bd sung
vao hdn hop da duoc khudy tron ctia 3-(5-bromo-6-flopyridin-2-yl)oxy-N,N-dimetylpropan-1-
amin (2 g, 7,22mmol) va 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,014 g, 10,83
mmol) trong THF (20 ml) & nhiét do -_78°C trong khoang thoi gian 20 phut trong khi tro. pé
hén hop thu dudc 4m 1én dén nhiét d6 méi truong va khuéy trong thoi gian 2 gid Hén hop
phan ung dugc lam lanh bang dung dich NaHCO3 bdo hoa va dugc ¢ dic trong chdan khong.
San phim thd dugc tinh ché bang FCC, gradien rira giai MeOH tir 0 dén 10% trong DCM, dé
tao ra nguyén liéu mong mudn (2,50 g, 107%). Pho Khoi: m/z (ESH)[M+H]J+=325.

Chit trung gian G2: 3-(5-Bromo-6-flopyridin-2-yl)oxy-N,N-dimetylpropan-1-amin

¢
N O
HyC~ ~ [ B
N
= Br

F
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(E)-Diisopropyl diazen-1,2-dicacboxylat (15,80g, 78,13mmol) duoc bd sung ting giot
vao 3-(dimetylamino)propan-1-ol (8,06 g, 78,13 mmol), 5-bromo-6-flopyridin-2-ol (10 g,
52,09 mmol) va triphenylphosphin (20,49 g, 78,13 mmol) trong DCM (150ml) lam lanh xudng
nhiét d¢ trong khoang tir 0°C dén 5°C trong khi tro. Khuéy dung dich thu dugc 6 nhiét d6 moi
trudng xung quanh trong thoi gian 16 gio sau d6 dung mdi dugc loai bo dudi ap sudt giam.
Phan cin duge pha lodng bang EtOAc (50 ml) va chét ran duoc loai bo béng cach loc va duoc
thai bo. Axit hoa dich loc bang hydro clorua trong dioxan. Chét rén duoc thu gom bang cach
loc sau d6 duoc hoa tan trong dung dich bdo hoa trong nudc cua Na,COs5 (200 ml) va dugc
chiét bing EtOAc (3 x 100ml). Lop hitu co két hop duge rira bang nude, nude mudi, duge lam
kho trén Na2SO4 va c6 déc trong chdan khong dé tao ra nguyén liéu mong mudn (9,00 g,
62,3%). Phé NMR: 1TH NMR (300MHz, CDCI3) 5 1,89 - 1,98 (2H, m), 2,26 (6H, s), 2,34 (2H,
t), 4,30 (2H, 1), 6,53 (1H, d), 7,74 (1H, t). Pho khoi: m/z (ES+)[M+H]+=277.

ChAt trung gian G3: 5-Bromo-6-flopyridin-2-ol

Dung dich cta natri nitrit (21,67 g, 314,13 mmol) trong nudc (150 ml) dugc b6 sung
timg giot vao hdn hop da dugc khudy tron clia 5-bromo-6-flopyridin-2-amin (50 g, 261,78
mmol) va axit sulphuric (1,2ml, 22,51 mmol) trong nudc (750 ml) & nhiét d6 trong khoang twr
0°C dén 5°C. Khudy huyén phu thu duoc trong thdi gian 48 gio ¢ nhiét d§ moi trudng xung
quanh sau d6 thu gom chét két tia bang cach loc, duoc rira bang nudc (200 ml) va duogc lam
kho trong chan khong d tao ra nguyén liéu mong mudn (40,0 g, 80%) dudi dang chit rin mau

vang nhat, dugc st dung ma khong cAn tinh ché thém.

Phé NMR: TH NMR (300MHz, DMSO-d6) & 6,55 (1H, d), 8,00 (1H, t), 11,71 (1H, bs).
Phé khéi: m/z (ES+)[M+H]+ = 192.

ChAt trung gian G4: 5-Bromo-6-flopyridin-2-amin
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NBS (50,0 g, 28,99 mmol) dugc bd sung tir tir vao 6-flopyridin-2-amin (30 g, 267,61
mmol) trong MeCN (300 ml) lam lanh xubng nhiét d¢ trong khoang tir 10°C dén 20°C trong
khoang thoi gian 30 phit. Khudy dung dich thu duge & nhiét do moi truong xung quanh trong
thoi gian 60 phat sau d6 dung moi duge loai bo dudi ap sut giam. Phan cin dugc pha lodng
bang nudc, thu gom chét két tia bang cach loc, dugc rira bang nudce (200 ml) va duogc lam khd
trong chan khong dé tao ra nguyén liéu mong mudn (50,0 g, 98%) dudi dang chit rin mau
tring, dugc sir dung ma khong can tinh ché thém. Phé NMR: 1H NMR (300MHz, DMSO-d6) &
6,29 (1H, d), 6,57 (2H, bs), 7,65 (1H, t). Pho khoi: m/z (ES+)[M+H]+ = 191.

Chit trung gian HI1: 2-Flo-6-[3-(1-piperidyl)propoxy]-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin

O\l\/\/o AN

|
Ng-OL cH,

i
F O\KCHa
CH3 :

CH,

PdCl(dppf) (0,692 g, 0,95 mmol) duoc bd sung vao 3-bromo-2-flo-6-(3-(piperidin-1-
yl)propoxy)pyridin (3 g, 9,46 mmol), 4,4,4',4'5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan)
(3,60 g, 14,19 mmol) va potassium acetate (1,856 g, 18,92 mmol) trong 1,4-dioxan (60 ml) &
nhiét d6 moi truong xung quanh trong khi tro. Khudy hon hop thu duge & nhiét do 80°C trong
thoi gian 16 gid sau d6 dugce 1am lanh va dung méi dugce loai bé dudi ap suét giam. San phim
thé duoc tinh ché bang sic ky silic oxit nhanh, gradien rira giai tir 0 dén 100% EtOAc trong ete
diu mé, dé tao ra nguyén liéu mong mudn dudi dang chét long mau do (0,90 g, 26%) dugc st

dung ma khong cén tinh ché thém. Phé Khéi: m/z (ES+)[M+H]+ = 365.
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Chét trung gian boronic este sau ddy dugc diéu ché theo kiéu tuong tur tir bromua thich

hop.
Chit trung
Cau truc Tén
gian
CN\/\/O|\ 6-[3-(azetidin-1-yl) 2-flo-3-(4.4.55
- \@\B/O - -[3-(azetidin-1-yl)propoxy]-2-flo-3-(4,4,5,5-
Lo CH, [tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin
. CHy
C'\\l\/\/o AN . qe
Q 2-flo-6-(3-pyrolidin-1-ylpropoxy)-3-(4,4,5,5-
J1** N A Ng-OL _CH,
L 5\z<cr|3 tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin
CH,
CH,

* Nguyén lidu duoc st dung ma khong tinh ché

** Phan ung duoc khuéy & nhiét d6 100°C trong thoi gian 16 gio va nguyén liéu duge st

dung ma khong cin tinh ché.
Chét trung gian I1: Phé khéi: m/z (ES+H)[M+H]+ = 337.
Chét trung gian J1: Pho khoi: m/z (ES+H)[M+H]+ = 351.
Chét trung gian H2: 3-Bromo-2-flo-6-[3-(1-piperidyl)propoxy]pyridin

G\'\/\/o AN

|
N
/Br

F

-90-



31178

(E)-Di-tert-butyl diazen-1,2-dicacboxylat (7,20 g, 31,25 mmol) duoc bd sung vao 3-
(piperidin-1-yl)propan-1-ol (4,48 g, 31,25 mmol), triphenylphosphin (8,20 g, 31,25 mmol) va
5-bromo6-flopyridin-2-ol (4,0 g, 20,83 mmol) trong DCM (50 ml). Khudy hén hop thu dugc &
nhiét d6 moi truong xung quanh trong thdi gian 18 gio sau d6 dung moi duge loai bo dudi ap
suét giam. Phin cin duoc nghién thanh bot voi EtOAc (100 ml) va dugc loc dé loai bé chét
ran. B sung 20 ml dung dich HCI (khi) trong dioxan vao dich loc. Thu gom cht rin bing cach
loc. Chit rén duoc hoa tan trong nuée (100 ml), duge bazo hoa bang dung dich bio hoa trong
nuée cua Na,CO; va duoc chiét béng EtOAc (200 ml). Lop hitu co duge tach riéng va dugc
ria béng nude mudi bio hoa (50 ml), duogc lam kho trén Na,SO,, dugce loc va lam bay hoi dé
tao ra nguyén liéu mong mudn dudi dang ddu mau vang (1,50 g, 22,70 %) duoc sit dung ma
khong cén tinh ché thém. Phé NMR: 1H NMR (300MHz, DMSO-d6) § 1,46-1,51 (6H,m),
1,82-1,89 (2H,m), 2,30-2,51 (6H,m), 4,21 (2H,¢), 6,74 (1H,d), 8,07 (1H,t)..Pho khéi: m/z
(ES+H)[M+H]+ = 317.

Cac bromua sau ddy duoc tao ra theo kiéu tuong tu tir S-bromo-6-flopyridin-2-ol va

rugu thich hop.

Chit trung
Cau truc Tén
gian
E\N\/\/O N
12" D\ 6-[3-(azetidin-1-yl)propoxy]-3-bromo-2-flo-pyridin
Br
F
G‘\/\/O N
JO** @ 3-bromo-2-flo-6-(3-pyrolidin-1-ylpropoxy)pyridin
Br
F
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Chét trung gian 12: Ph6 NMR: 1H NMR (300 MHz, CDCI3) & 1,63 - 1,92 (2H, m),
2,08 (2H, p), 2,53 (2H, t), 3,20 (4H, 1), 4,27 (2H, 1), 6,53 (1H, dd), 7,61 - 7,81 (1H, m); Pho
khéi: m/z (ES+)[M+H]+ = 291

Chét trung gian J2: Phé khéi: m/z (ES+)[M+H]+ = 303.
Vidu 17

8-[6-[3-(Pimetylamino)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3H-imidazo[4,5-

c]quinolin-2-on

i
N o
H3C/ N

Clo(2-dixyclohexylphosphino-2',4',6"-triisopropyl-1,1'-biphenyl)[2-(2"-amino-1,1"-
biphenyl)]paladi(Il) (149 mg, 0,19 mmol) dugc bd sung vao N,N-dimetyl-3-[S-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-ylJoxypropan-1-amin (680 mg, 2,22 mmol), 8-
bromo-7-flo-1-isopropyl-3H-imidazo[4,5-c]quinolin-2-on (600mg, 1,85 mmol) va Cs,COj3
(1508 mg, 4,63 mmol) trong 1,4-dioxan (5 ml) va nudce (0,5 ml). Khudy hdn hop thu duge &
nhiét do 80°C trong thoi gian 5 gid. San phdm thd dugc tinh ché bang sic ky silic oxit nhanh,
gradien rua gidi tur 10 dén 20% MeOH trong DCM, két hop cac phan doan tinh khiét va lam
bay hoi dén kho. San phim duoc tinh ché thém bing sic ky nhanh-C18nhanh, gradien rira gidi
tir 5 dén 40% MeCN trong nudc, dé tao ra nguyén liéu mong mudn dudi dang chit rin mau
vang (260 mg, 33,2 %). Phé NMR: 1TH NMR (300MHz, CDCI3) § 0,72 (6H,d), 2,00-2,15
(2H,m), 2,37 (6H,s), 2,61-2,66 (2H,m), 4,42 (2H,t), 5,27-5,31 (1H,m), 6,94 (1H,d), 7,79
(1H,d), 8,02 (1H,d), 8,32 (1H,d), 8,43 (1H,s), 8,65 (1H,s). Ph6 khoi: m/z (BS+)[M+H]+ = 424.

Hop chit sau diy dugc didu ché theo kiéu tuong tu tir 8-bromo-7-flo-1-isopropyl-3H-
imidazo[4,5-c]quinolin-2-on va 2-[3-(1-piperidyl)propoxy]-5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin.
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Vidu  |Ciu tric Tén

c H3 .
O\J\/\/o _ Hac/(N#J{o 7-Flo-1-isopropyl-8-[6-[3-(1-
N | N [piperidyl)propoxy]-3-pyridyl]-3H-imidazo[4,5-

~ c]quinolin-2-on

Viéc diéu ché 8-bromo-7-flo-1-isopropyl-3H-imidazo[4,5-c]quinolin-2-on, N,N-dimetyl-
3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-ylJoxypropan-1-amin va 2-[3-(1-
piperidyl)propoxy]-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin dd dwoc md ta tir

trudce.
Chit chuyén héa A

7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-oxidopiperidin-1-ium-1-yl)propoxy]-3-
pyridyl]imidazo[4,5-c]quinolin-2-on

Do pH cta dung dich kali phosphat, dibazo (1,74 g, 9,99 mmol) trong nudc (100 ml)
dugc diéu chinh v& d6 pH9 bing cach bd sung axit clohydric 2M. Sau d6, mot phan cta dung
dich da duoc didu ché nay (23 ml) duge bd sung vao binh chita 7-flo-1-isopropyl-3-metyl-8-[6-
[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on (0,27 g, 0,565 mmol). Propan-
2-0l (3,9 ml) dugc bd sung vao binh chira phan tng sau d6 bd sung BVMPO-P1-D08 (0,27¢,
0,000540 mmol), KRED-P1-H10 (54 mg, 0,0011 mmol) va mudi cia beta-nicotinamit adenin
dinucleotit phosphat dinatri (27 mg, 0,034291 mmol). Phan tng dugc gia nhiét dén nhiét d6
32°C qua dém voi khudy manh (300 vong/phut) va khi nén dugc thdi lién tuc vao khoang
khong phia trén cla binh. Propan-2-ol (3,9 ml) va nuée (~10 ml) duoc b sung thém. Khudy
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hdn hop phan tmg & nhiét d6 30°C bang may khudy (300 vong/phiit) trong thdi gian 3 ngiy nita
sau d6 pha lodng bing axetonitril (40,5 ml), lam bay hoi loc va dich loc dudi 4p sudt giam cho
dén khi thé tich con lai 12 ~25 ml. Natri clorua (~2 g) dwoc bd sung va hdn hop dugc chiét véi
butan-1-ol (2 x 24,3 ml). Dich chiét duoc két hop, dugc lam kho trén Na,SO,, va ¢b dic dé tao
ra chit rin mau nau. Nguyén liéu thé dugc tinh ché bang sic ky silic, rira giai bang hdn hop cla
DCM/MeOH /cNH; (125:10:1), dé tao ra nguyén liéu mong mudn dudi dang chit rin mau
tring nhd (0,040 g, 14%). Phé NMR: 1H NMR (500MHz, DMSO0-d6) & 1,2 - 1,31 (1H, m),
1,44 (2H, d), 1,56 (1H, d), 1,63 (6H, d), 2,04 - 2,17 (2H, m), 2,25 - 2,33 (2H, m), 2,91 (2H, d),
3,10 (2H, td), 3,19 - 3,26 (2H, m), 3,49 (3H, s), 4,44 (2H, t), 5,27 (1H, p), 6,98 (1H, dd), 7,91
(1H, d), 8,05 (1H, dt), 8,31 (1H, d), 8,50 (1H, s), 8,90 (1H, s). Phé khoi: m/z (ESH[M+H]+ =
494.

THU NGHIEM SINH HOC

Céc thir nghiém sau ddy duoc st dung dé do hidu qua cta cac hop chit theo sang ché: a)
thir nghiém hiéu luc té bao ctia ATM; b) thir nghidm hidu luc t bao ctia PI3K; c) thir nghiém
hiéu luc t& bao cia mTOR; d) thir nghiém hiéu luc t& bao ciia ATR. Trong qué trinh mé ta cac

thtr nghiém nay, thong thuong:

i. . Céc chit viét tit sau day duoc sir dung: 4NQO = 4-Nitoquinolin N-oxit; Ab =
Khang Thé; BSA = Albumin Huyét Thanh Bo; CO, = Cacbon Dioxit; DMEM = Mbi Trudng
Eagle Puogc Cai Bién ctia Dulbecco, DMSO =Dimetyl Sulphoxit; EDTA = Axit
Etylendiamintetraaxetic; EGTA = Axit Etylen Glycol Tetraaxetic; ELISA = Thir Nghiém Hip
Thu Mién Dich Lién Két Enzym; EMEM = Mbi Truong Thiét Yéu Téi Thiéu Cuia Eagle; FBS
= Huyét Thanh Thai Bo; h = Gid; HRP = Peroxidaza Ct Cai Ngua; i.p. = trong mang bung;
PBS = Nuéc Mubi Pém Phosphat; PBST = Nuédc Mudi Pém Phosphat / Tween; TRIS =
Tris(Hydroxymetyl)aminometan; chat phan ing MTS: [3-(4,5-dimetylthiazol-2-yl)-5-(3-
carboxymetoxyphenyl)-2-(4-sulfophenyl)-2H-tetrazolium, mudi nodi, va chit phan tng ghép
cdp dién tir (phenazin methosulfat) PMS; s.c. = dudi da.
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il. Gié trilCsy duoc tinh bang mo hinh phi hop thong minh trong Genedata. Gid tri
ICsp 1 ndng do cuia hop chét thir nghiém ma trc ché 50% hoat tinh sinh hoc.

Thtr nghiém a): Hiéu Luc Té Bao Cia ATM
Ly do co ban:

Chiéu xa té bao gy ra su pha v& sgi d6i ADN va su tu dong phosphoryl hoéa ndi phan tir
nhanh cua serin 1981 gy ra su phan ly dime va khoi ddu hoat tinh ATM kinaza ctia té bao.
Hau hét c4c phan tir ATM trong té bao dugc phosphoryl héa mot cach nhanh chéng trén vi tri
nay sau khi liéu luong xa tri thép bing 0,5 Gy, va lién két ctia khang thé ddc hiéu phospho ¢6

thé phat hién dugc sau khi dua chi mot sd it su pha v& sgi do1 ADN vao trong té bao.

Ly do co ban cua thir nghiém pATM la d& nhan dang chat trc ché cia ATM trong té bao.
Té bao HT29 duge 1 voi hop chit thir nghiém trong vong 1 gid trude khi chiéu xa tia X. 1 gidy
sau té bao dugc ¢b dinh va nhuém mau ddi voi pATM (Ser1981). Sy phat huynh quang dugc

doc trén nén tang chup anh quét mang.
Chi tiét phirong phdp:

Té bao HT29 (ECACC #85061109) duoc cdy vio dia thir nghiém 384 giéng (Costar
#3712) & mat do 3500 té bao / giéng trong 40 pl mdi trudng EMEM chita 1% L glutamin va
10% FBS va duoc dé cho dinh lai qua dém. Hop chét c6 Cong thirc (I) trong 100% DMSO sau
day duoc bd sung vao dia thir nghiém bing cdch 1am phan tan 4m thanh. Sau 1 gi¢ 4 & nhiét do
37°C va CO, sy, dia (1én dén 6 & thoi diém nao d6) duge chiéu xa bang thiét bi X-RAD 320
(PXi) bing twong duong véi ~600cGy. Pua dia trd lai vao thiét bi & trong thoi gian 1 gio nita.
Sau d6 cb dinh té bao bang cach bd sung 20 pl ctia formaldehyt 3,7% trong dung dich PBS va i
trong thoi gian 20 phut ¢ nhiét do trong phong trudc khi rira bang 50 pl PBS / giéng, bang may
rira dia Biotek EL405. Sau d6 bd sung 20 pl ctia 0,1%Triton X100 trong PBS va u trong thoi
gian 20 phut ¢ nhiét do trong phong, d& thdm hoéa t& bao. Sau do rira dia mot 1an biang 50 ul
PBS / giéng, bang may rira dia Biotek EL405.
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Khéng thé Phospho-ATM Ser1981 (Millipore #MAB3806) dugc pha lodng 10000 lan
trong PBS chira 0,05% polysorbat/Tween va 3% BSA va 20 pl duoc bd sung vao mdi giéng va
i qua démt & nhiét do trong phong Dia ké tiép duoc rira 3 lan bing 50 ul PBS / giéng, bing
may rira dia Biotek EL405, va sau d6 20 pl dung dich Ab tht cap, chita IgG khang thé & dé
Alexa Fluor® 488 duoc pha lodng 500 lan (Life Technologies, A11001) va 0,002mg/ml thube
nhudm Hoeschst (Life technologies #H-3570), trong PBS chira 0,05% polysorbat/Tween va 3%
BSA, dugc bd sung. Sau 1 gio i & nhiét do trong phong, rira dia 3 14n bing 50 ul PBS / giéng,
bang may rira dia Biotek EL405, va dia duoc ddy kin va gitr trong PBS & nhiét d6 4°C dén khi
doc. Poc dia béng thiét bi VTI ArrayScan, c6 st dung kinh loc XF53 voi vat kinh 10X. Thiét
lap 2 laze dugc str dung dé phan tich nhuém mau nhan véi Hoeschst (405 nm) va nhudém mau

khéng thé thir cip ctia pSer1981 (488 nm).
Thtt nghi€ém b): Hi¢u Luc Té Bao Cua ATR
Ly do co ban:

ATR 14 kinaza lién quan dén PI 3-kinaza ma phosphoryl héa nhidu chit nén trén cac gdc
threonin hodc cac gdc serin dé dap tmg véi su sai hong ADN trong sudt hoac phong bé qua
trinh sao chép. Chkl, protein kinaza xu6i dong ctia ATR, déng vai tro then chdt trong diéu
khién didm kiém tra su sai hong ADN. Viéc hoat hoa Chkl bao gdm sw phosphoryl héa cua
Ser317 va Ser345 (chét sau duoc coi 1a dich wu tién cho su phosphoryl hoa/sy hoat héa bdi
ATR). Day la thir nghiém dua trén t& bao dé do su tic ché ctia ATR kinaza, bang cach do do
giam cia su phosphoryl héa ctia Chk1 (Ser 345) trong té bao HT29, sau khi xr ly bing hop
chét c6 Cong thire (I) va chét gia UV 4NQO (Sigma #N8141).

Chi tiét phwong phdp:

Té bao HT29 (ECACC #85061109) dugc nap vao dia thir nghiém 384 giéng (Costar
#3712) & mat do bing 6000 t& bao / giéng trong 40 pl mdi truong EMEM chira 1% L glutamin
va 10% FBS va duoc dé cho dinh lai qua dém. Hop chét c6 Cong thic (I) trong 100% DMSO

sau day duoc bd sung vao dia thir nghiém bang cach lam phan tin 4m thanh. Sau 1 gid 0 &
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nhigt d§ 37°C va CO, sy, 40 nl clia 4NQO 3mM trong 100% DMSO dugc bd sung vao tAt ca
cac giéng bang cach lam phan tén Am thanh, ngoai trir cic giéng ddi chimg tdi thiéu duoc giit
lai ma khong dugc xir ly bing 4NQO dé tao ra ddi ching khong dép tng. Dua dia trd lai vao
thiét bi u trong thoi gian 1 gid nita. Sau do té bao dugce cb dinh bang cach bd sung 20 pl cla
formaldehyt 3,7% trong dung dich PBS va u trong vong 20 phut & nhiét do trong phong Sau do
b6 sung 10 pl cia 0,1%Triton X100 trong PBS va 1 trong thoi gian 20 phut & nhiét d trong
phong, d& thdm hoa té bao. Sau d6 rira dia mot 14n bang 50 ul PBS / giéng, bing mdy rira dia
Biotek EL405.

Khang thé Phospho-Chk1 Ser 345(Cell Signalling Technology #2348) dugc pha lodng
150 1an trong PBS chira 0,05% polysorbat/Tween va 15 pl duoc bd sung vio mdi giéng va u
qua démt & nhiét do trong phong Dia ké tiép duoc rira 3 lan bang 50 ul PBS / giéng, bing may
rira dia Biotek EL405, va sau d6 20 pl cta dung dich Ab thi cdp, chita IgG khang tho & Dé
Alexa Fluor 488 dwoc pha lodng 500 1in (Molecular Probes #A-11008) va 0,002 mg/ml thube
nhudm Hoeschst (Molecular Probes #H-3570), trong PBST, dugc bd sung. Sau 2 gio u ¢ nhiét
do trong phong, rira dia 3 14n bang 50 ul PBS / giéng, bing may rira dia Biotek EL405, va sau
d6 dia duoc day kin biang nip ddy dia mau den dén khi doc. Poc dia bing thiét bi VTI
ArrayScan, ¢6 st dung kinh loc XF53 véi vat kinh 10X. Thiét lap 2 laze dugc str dung dé phan
tich nhudm mau nhén vai Hoeschst (405 nm) va nhudm mau khang thé thir cép cua pChkl (488

nm).
Thtr nghi€m c): Hiéu Luc Té Bao Cua PI3K
Ly do co ban:

Thir nghiém nay duogc st dung dé do su trc ché PI3K-a trong té bao. PDK1 dugc xac
dinh 1a kinaza vong hoat hda nguoc dong cua protein kinaza B (Aktl), né la thiét yéu dé hoat
hoa PKB. Su hoat hoa cua lipit kinaza phosphoinositit 3 kinaza (PI3K) 1a hitu hi¢u dé hoat hoa
PKB bai PDKI.
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Sau khi kich thich phéi tir ctia kinaza tyrosin thu thé, PI3K duoc hoat hoa, n6 bién ddi
PIP2 thanh PIP3, d& dugc lién két boi ving PH cua PDK1 din dén su tuyén mé PDK1 dén
mang sinh chét noi ma né phosphoryl héa AKT & Thr308 trong vong hoat hoa.

Muc dich cta thir nghiém sy hoat dong theo phuong thirc dua trén té bao nay la dé nhan
dang hop chét trc ché hoat tinh PDK hodc su tuyén mo PDK 1 dén mang béng cach te ché hoat
tinh PI3K. Viéc phosphoryl hoa phospho-Akt (T308) trong t& bao BT474c sau khi xtr ly bang
hop chat trong thoi gian 2 gio 1a phép do truc tiép hoat tinh PDK1 va phép do gian tiép hoat
tinh PI3K.

Chi tiét phirong phdp:

Té bao BT474 (ung thu biéu mo éng vi & nguoi, ATCC HTB-20) duoc nap vao dia mau
den 384 giéng (Costar, #3712) & mat do bing 5600 t& bao / giéng trong DMEM chtra 10% FBS

va 1% glutamin va dwoc dé cho dinh lai qua dém.

Hop chit trong 100% DMSO sau dy dugc bd sung vao dia thir nghiém bing cach lam
phén tan &m thanh. Sau khi 0 2 gio ¢ nhiét do 37°C va CO, 5o, mo6i trudng duge hut ra va dung
giai t€ bao v6i dém chira Tris 25 mM, EDTA 3 mM, EGTA 3 mM, natri florua 50 mM, natri
orthovanadat 2 mM, sucroza 0,27M, B-glyxerophosphat 10 mM, natri pyrophosphat 5 mM,
0,5% Triton X-100 va vién nén cta dung dich hdn hop trc ché proteaza hoan chinh (Roche #04

693 116 001, st dung 1 vién nén trén mdi 50 ml dém dung giai).

Sau 20 phut, chuyén cac chit dung giai té bao vao dia ELISA (Greiner # 781077) trong
d6 da duoc ph so bd khang thé khang toan bd-AKT trong dém PBS va lién két khong ddc hiéu
duoc phong bé bang 1% BSA trong PBS chita 0,05% Tween 20. U dia qua dém & nhiét do 4°C.
Ngay hém sau rira dia bang dém PBS chita 0,05% Tween 20 va G thém v&i AKT khang-
phospho don dong & chuét T308 trong thoi gian 2 gio. Rura lai dia theo nhu & trén trudce khi bd
sung khang thé thi cdp lién hop HRP-khang chudt & ngua. Sau khi G 2 gid & nhiét do trong
phong, dia dugc rra va dung dich hoat dong chét nén QuantaBlu (Thermo Scientific #15169,

duoc didu ché theo hudng din cua nha cung cdp) duge bd sung vao mdi giéng. San pham
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huynh quang da phat trién dugc lam dimng sau 60 phut bang cach bd sung dung dich Lam Dimng
vao giéng. bia duoc doc béng thiét bi doc dia Tecan Safire st dung lan luot bude song kich
thich 325 nm va budc song phat ra 420 nm. Trir khi c6 chi dan khéc, chit phan ting ma chira
trong bo kit ELISA kep Path Scan Phospho AKT (Thr308) tir Cell Signalling (#7144) dugc st
dung trong thtr nghiém ELISA nay.

Thtr nghiém d): Hi€u Luc Té Bao Cua mTOR
Ly do co ban:

Thir nghi€m nay dugc st dung d8 do su e ché mTOR trong té bao. Muc dich cua tht
nghiém tac dong theo co ché dua trén t& bao phospho-AKT bing Acumen Explorer 14 dé nhan
dang chit wc ché cua PI3Ka hoic mTOR-Rictor (chit tuong tu khong nhay Rapamyxin ctia
mTOR). Piéu nay duoc do bing su giam xudng bat ky trong su phosphoryl héa cua protein Akt
& Ser473 (AKT ndm xudi dong ctia PI3Ka trong con dudng truyén tin hiéu) trong t& bao MDA-
MB-468 sau khi xir Iy bang hop chét.

Chi tiét phwong phdp:

Té bao MDA-MB-468 (ung thu biéu mé tuyén vi & ngudi #ATCC HTB 132) dugc nap
& muc 1500 t& bao / giéng trong 40 ul DMEM chita 10% FBS va 1% glutamin vao dia day
phing mau den 384 giéng Greiner. Dia té bao duoc U trong thoi gian 18 gio trong thiét bi 0
37°C truée khi dung liéu luong hop chét c6 Cong thire (I) trong 100% DMSO bing cach lam
phan tan am thanh. Hop chit dugc dung lidu luong khoang ndng do c6 12 diém vao ban do dia
ngAu nhién. Giéng ddi chig dugc tao ra bing cach ding lidu lugng ctia 100% DMSO (tin hidu
16n nhét) hodc bd sung hop chit tham khao (cht e ché PI3K-P) ma triét tiéu hoan toan tin
hiéu AKT (déi chimg nho nhét). Sau d6 hop chit dugc thir nghiém bing mét trong hai quy
trinh thtr nghiém A hodc thir nghiém B:

Quy trinh A:
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Dia duogc G & nhiét d6 37°C trong thoi gian 2 gio; sau do té bao duoc cb dinh b::ing cach
b6 sung 10 pl dung dich formaldehyt 3,7%. Sau 30 phut, ria dia bing PBS bang méy rira dia
Tecan PW384. Giéng duoc phong bé va té bao duge thdm hoa bang cach b sung 40ul cia PBS
chira 0,5% Tween20 va 1% Marvel™ (b0t sita kho) va u trong thoi gian 60 phut & nhiét do
trong phong Rura dia bing PBS chtra 0,5% (thé tich/thé tich) Tween20 va 20ul AKT Serd73
khang phospho & tho (Cell Signalling Technologies, #3787) trong cung PBS-Tween + 1%

Marvel™ duogc bd sung va u qua dém & nhiét do 4°C.

Ria dia 3 lan bing PBS + 0,05% Tween 20 bing may Tecan PW384. 20 ul cia khang
thé thir cap Alexa Fluor 488 khang-Thé (Molecular Probes, #A11008) pha lodng trong PBS +
0,05% Tween20 chtra 1% Marvel™ duge bd sung vao mdi giéng va U trong thoi gian 1 gio &
nhiét do trong phong. Rira dia 3 1an nhu trudc sau do bd sung 20 pl PBS vao mdi giéng va day

kin dia bang vat day dia mau den.

bia dugc doc trén may doc dia Acumen cang sém cang tdt, do huynh quang mau xanh
la cay sau khi kich thich bz"lng laze 488 nm. Béng cach st dung h¢ théng nay, cac gia tri ICs,
duoc tao ra va chét luong cua dia dugc xac dinh boi giéng d6i ching. Hop chit tham khao

dugc tién hanh mdi thoi diém dé theo dbi vide thuc hién thir nghiém.
Quy trinh B:

Sau d6 dia t& bao dugc U trong thoi gian 2 gid & nhiét o 37°C trude khi duge ¢ dinh
bang cach bd sung 20 pl formaldehyt 3,7% trong PBS/A (1,2% ndng do cudi cing), sau d6 1a u
30 phut & nhiét do trong phong, va sau d6 rira 2 1an véi 150 pl PBS/A bang mdy rira dia
BioTek ELx406. Té bao dugc thdm hoa va phong bé bang 20 pl dém thir nghiém (0,1% Triton
X-100 trong PBS/A + 1% BSA) trong vong 1 gi¢ ¢ nhiét do trong phong, va sau do6 rira 1 lan
bing 50 pl PBS/A. Khang thé don dong & tho phospho-AKT (Serd73) DIE XP® so cip
(#4060, Cell Signaling Technology) dugc pha lodng 1:200 trong dém thir nghiém, b6 sung 20
ul trén mdi giéng, va dia dugc 0 & nhiét 6 4°C qua dém. Pia t& bao dugc rira 3 1an bang 200 pl
PBS/T, sau d6 20 pl dich pha lodng 1:750 trong dém thir nghiém cua khing thé thu cap IgG
khéng tho ¢ dé Alexa Fluor® 488 (#A11008, Molecular Probes, Life Technologies), voi dich
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pha loang 1:5000 cua Hoechst 33342, duoc bd sung trén mdi giéng. Sau khi 11 1 gidr & nhiét do
trong phong, rira dia 3 1an bang 200 ul PBS/T, va 40 ul PBS w/o Ca, Mg va Na Bicarb (Gibco
#14190-094) dugc bd sung trén mdi giéng.

Pia té bao di nhudm mau duge phu béng vat day kin mau den, va sau d6 doc trén nén
tang chup anh Cell Insight (Thermo Scientific), voi vat kinh 10X. Kénh so cap (huynh quang
mau xanh da troi Hoechst 405 nM, BGRFR 386 23) duoc sir dung cho Autofocus va dé dém
s luong su kién (didu nay cung cp thong tinh vé doc tinh t& bao cta cac hop chat duge thir
nghiém). Kénh thir cdp (Green 488 nM, BGRFR 485 20) duoc do nhudm mau pAKT. Dit liéu

duogc phan tich va ICs, dugce tinh bang cach st dung ph?in mém Genedata Screener®.

Béng 2 thé hién két qua cta cac Vi du thir nghiém trong céc thit nghiém a) b) ¢) va d).

Két qua c6 thé 14 gia tri trung binh hinh hoc ctia mot vai thir nghiém.

Béng 2: Dit Liéu Hiéu Luc Cua Cac ViDu 1 - 18 Trong Céc Thir Nghiém a) - d)

Thit nghiém | Thit nghiém Thi nghiém
i ., | Thit nghiém i
a) ICsp Te|b) ICs Te ] d ICs Te
Vi du ¢) IC5, Te bao
bao ATM | bao ATR bao mTOR
PI3Ko (uM)
(uM) (M) (uM)
1 0,000879 >30 13,4 >30%*
2 0,000787 >30 >12 >30%
3 0,000824 >30 11,4 >208
4 0,00159 >30 4,52 >308
5 0,000253 17,9 1,24 6,76*
6 0,000398 >20,7 0,184 >3,12§
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Thitr nghiém | Thit nghiém Thi nghiém
. .| Thit nghiém ,
a) IC50 Te b) IC50 Te , d) IC50 Te
Vi du ¢) ICs Té bao
bao ATM | bao ATR bao mTOR
PI3Ka (pM)
(uM) (uM) (nM)
7 0,000256 >30 0,222 3,19%
8 0,000698 0,661 0,405*
9 <0,000453 >30 5,75 >5,19§
10 0,000686 >30 6,18 3,49*
11 0,00228 >30 23,68
12 0,000799 >30 2,89 >10*
13 0,00132 >30 22,9 >30*
14 0,00351 >30 >30 >30%*
15 0,00214 >30 >(,300*
16 0,00229 >30 9,08 >29,9§
17 0,00461 >30 >10*
18 0,00314 >30 >30 >30§
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Bang 3 thé hién dit liu so sanh ddi v6i cac Hop chit nhit dinh clia CN102399218A va
CN102372711A trong cac thir nghiém a) b) c) va d). Két qua c6 thé la gia tri trung binh hinh

hoc cua mot vai thir nghiém.

Bang 3: Dit Liéu Hiéu Lyc Déi Vi Cac Hop Chit Nhat Dinh Ctia CN102399218A Va

CN102372711A Trong Cac Thir Nghiém a) - d)

Thir nghiém | Thit nghiém
i i .| Thit nghiém | Thit nghiém
Hop  Chit|a) ICy Té|b) ICy Té , ,
¢) ICso Té bao | ) ICsy T& bao
Tham Khao bao ATM | bao ATR
PI3Ka (uM) | mTOR (uM)
(M) (M)
CN102372711A
, 0.125 0.281 0,188 0.237
Hop chat 1
CN102372711A
Hop chat 4 0.0112 0,0686 0,102 0,0729
CN102372711A
Hop chat 5 0,0265 0,0644 0.153 0.113
CN102399218A
Hopchat60 | 4¢ 0,419 4,67 231
CN102399218A
, 3.46 1,48 1,73 0.177
Hop chat 61
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Thé nghiém | Thitr nghiém
, ) .| Thit nghiém | Thit nghiém
Hop Chat [a) ICsy Teé|b) ICsy Te i i
¢) ICso T€ bao | d) ICsy T€ bao
Tham Khao bao ATM | bao ATR
PI3Ka (uM) | mTOR (uM)
(M) (eM)
CN102399218A
Hop chat 62 0,135 0,0553 0,149 0,0155
CN102399218A
Hop chét 64 0,216 0,162 0,247 0,287
CN102399218A
) 0,494 0,0129 0,0804 0,0414
Hop chat 94
CN102399218A |
Hop chat 1141 5 474 0,0686 0,0131 0,0469

Bang 4 thé hién két qua cta Chét chuyén héa A thir nghiém trong cac thir nghiém a) b)

¢) va d). Két qua c6 thé 1a gia tri trung binh hinh hoc ctia mét vai thir nghiém.

Bang 4: Dit Lidu Hiéu Luc Déi Vi Chat Chuyén Hoéa A Trong Céc Thir Nghiém a) - d)
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Thir nghiém

Thi¢ nghiém

Thi nghiém

Thit nghiém

. a) ICs Té|b) ICsx Té ) d) ICs Té
Hgop chat ¢) ICsy Té bao
bao ATM |biao  ATR bao mTOR
PI3Ka (uM)
(rM) (M) (rM)
Chét chuyén
0,035 9,41 27,8 >30%

hoa A

" Két qua thu duoc bang Thir nghiém d) Quy trinh B
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Yéu cau bao ho

1. Hop chét c6 Cong thic (I):

|
R1/N\/\/O

@
hoic mudi dugc dung cuda ching, trong do:
R' 12 metyl;

R’ 12 hydro hodc metyl; hodc R' va R? cung véi nguyén tr nito ma ching lién két véi

tao thanh vong azetidinyl, vong pyrolidinyl hodc vong piperidinyl;
R? 13 hydro hoic flo;
R'1a hydro hodc metyl; va
R° 13 hydro hoic flo.

2. Hop chét ¢ Cong thac (I), hoac mudi duoc dung cua ching, theo diém 1, trong
d6 R' va R* ddu 13 metyl; hozc R' va R? cing véi nguyén tir nito ma chiing lién két véi tao

thanh vong azetidinyl, vong pyrolidinyl hodc vong piperidinyl.

3. Hop chat ¢6 Cong thic (I), hoic mudi duoc dung ciia ching, theo diém 1 hoic
diém 2, trong d6 R' va R? cing vdi nguyén tir nito ma ching lién két v6i tao thanh vong

azetidinyl, vong pyrolidinyl hodc vong piperidinyl.
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4, Hop chét c6 Cong thirc (I), hodc mubi dugc dung cia ching, theo diém bét ky

trong s6 cac diém néu trén, trong do R’ 1a hydro.

5. Hop chét ¢c6 Céng thtrc (I), hodc mubi dugce dung cta ching, theo diém bt ky

trong so cac diém néu trén, trong d6 R1a metyl.

6. Hop chét c6 Cong thic (I), hoic mudi duoc dung cta ching theo diém bat ky

trong sb cac diém néu trén, trong d6 R’ 14 flo.

7. Hop chét c6 Cong thuc (I), hodc mudi duge dung cta chung, theo diém 1, trong

do:
R' 12 metyl;

R’ 13 metyl; hoic R' va R? ciing v6i nguyén tir nito ma ching lién két v6i tao thanh

vong azetidinyl, vong pyrolidinyl hodc vong piperidinyl;
R 12 hydro hoéc flo;

R*1a metyl; va

R’ 13 hydro hoic flo.
8. Hop chét ¢6 Cong thire (I), hodc mudi duogc dung cta ching, theo diém 1, trong

do hop chét duogc chon tir nhém gém co:

8-[6-[3-(Dimetylamino)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-

c]quinolin-2-on;

7-Flo-1-isopropyl-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridylJimidazo[4,5-

c]quinolin-2-on;
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8-[6-[3-(azetidin-1-yl)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

1-Isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-

on;

8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

clquinolin-2-on;

1-1sopropyl-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]imidazo[4,5-c]quinolin-

2-on;

8-[6-[3-(Azetidin-1-yl)propoxy]-3-pyridyl}-1-isopropyl-3-metyl-imidazo[4,5-c]quinolin-

2-on;

8-[2-Flo-6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-7-flo-1-isopropyl-3-metyl-

imidazo[4,5-c]quinolin-2-on;

8-[2-flo-6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

7-flo-8-[2-flo-6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]- 1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

- 7-flo-8-[2-flo-6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;
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8-[6-[3-(azetidin-1-yl)propoxy]-2-flo-3-pyridyl]-1-isopropyl-3-metyl-imidazo[4,5-

c]quinolin-2-on;

8-[6-[3-(azetidin-1-yl)propoxy]-2-flo-3-pyridyl]-7-flo-1-isopropyl-3-metyl-imidazo[ 4,5-

c¢]quinolin-2-on;

8-[6-[3-(Pimetylamino)propoxy]-3-pyridyl]-7-flo-1-isopropyl-3H-imidazo[4,5-

c]quinolin-2-on; va

~ '7-Flo-1-isopropyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-3H-imidazo[4,5-c]quinolin-

2-on.

9. Hop chét c¢6 cong thirc (I) theo diém 1, trong d6 hop chét nay 13 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl Jimidazo[4,5-c]quinolin-2-on, hodc mudi duoc

dung cta no.

10. Hop chét c6 cong thire (I) theo diém 1, trong d6 hop chét nay 13 7-flo-1-isopropyl-3-
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on.

11. Hop chét c6 cong thirc (I) theo diém 1, trong d6 hgp chét nay 13 mudi duge dung ctia
7-flo-1-isopropyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl Jimidazo[4,5-c]quinolin-2-

on.

12. Hop chét theo diém 10, & dang tinh thé, trong d6 hop chat ndy c6 miu nhidu xa bot
tia X c6 it nhét hai dinh dic trung & 2-teta = 3,7 va 14.8°.

13. Hop chét theo diém 10, & dang tinh thé, trong d6 hop chat nay c6 mAu nhifu xa bot
tia X c6 ft nhat hai dinh dic trung & 2-teta=3,4 va 11,7°.

14.  Duoc phém ma cd chtra hgp chét c6 Cong thirc (I), hodc mudi duge dung cua

chung, theo diém bét ky trong s6 cc diém tir 1 dén 13, va it nhét mét ta duoc duoc dung.
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Hinh 1: Miu Nhiéu Xa Bot Tia X ctia Dang A ctia 7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on
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Hinh 2: Biéu D6 Nhiét DSC cia Dang A ciia 7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridylJimidazo[4,5-c]quinolin-2-on
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Hinh 3: Miu Nhiéu Xa Bot Tia X ctia Dang B ctia 7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on
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Hinh 4: Biéu D6 Nhiét DSC ciia Dang B cla 7-Flo-1-isopropyl-3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyllimidazo[4,5-c]quinolin-2-on
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