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Sang ché& dé cap dén céc hgp chat ¢ cong thic (I), va cdc mudi dugc dung
ctia ching va c4c duoc phdm chifa ching, trong d6 Q, R', R%, R?, R* va R® 1a nhu
dugc x4c dinh trong phan mo ta. Sdng ché cling mo ta viéc sit dung cac hgp chat
va cdc mu6i nay dé diéu tri hodc phong bénh lién quan dén ATM, ké ca ung thu.
Séang ché ciing dé cap dén cic dang tinh thé clia cdc hgp chat imidazo[4,5-
clquinoiin-2-on va cdc mudi dugc dung clia ching; cdc dugc pham chia cdc hop
chat va cdc mudi nay; bo kit chita cdc hgp chat va cdc mudi nay; cdc phuong
phap san xudt cac hop chét va cdc mu6i nay; cac hgp chat trung gian hifu ich dé
san xudt cdc hop chét va cdc mudi nay; va mo ta cdc phuong phap diéu tri bénh
lién quan dén ATM, ké ca ung thu, nhd viéc st dung céc hop chét va cic mudi

nay.
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Linh vuc ky thuat dugc dé cap

Séng ché€ dé cap dén cic hop chét imidazo[4,5-c]quinolin-2-on dugc thé va
cdc muodi dugc dung cta ching. Cic hop chat theo sdng ché va cdc mudi duoc
dung cta ching di€u bi€n mot cich c6 chon loc kinaza dot bién mat diéu hoa gidn
mao mach (“ATM”: Ataxia Telangiectasia Mutated), va sang ché& ciing mo ta viéc
stt dung cdc hgp chét va cdc mudi nay € d€ didu tri hodc phong bénh lién quan
dén ATM, ké c4 ung thu. Sing ché ciing dé cap dén cdc dang tinh thé clia c4c hop
chat imidazo[4,5-c]quinolin-2-on dugc thé va cdc mudi dugc dung cuia ching; cac
dugc phidm chia cdc hop chét va cdc mudi nay; bo kit chita cic hop chét va cdc
mudi nay; cic phuong phap san xuét cac hgp chit va cdc mudi nay; céc hop chat
trung gian hitu ich dé san xuét c4c hop chét va cdc mudi nay; va mo ta cic phuong
phdp diéu tri bénh lién quan dén ATM, ké ca ung thu, nhd viéc st dung cic hop

chét va cdc mudi nay.

Tinh trang k¥ thuat cia sang ché

Kinaza ATM la mot kinaza serin threonin ban diau dugc nhan dién 1a san
phdm gen bi dot bién trong chitng mét diéu hda giin mao mach. Dot bién mat diéu
hoa gidn mao mach nidm trén nhiém séc thé ngudi 11q22-23 va mi héa cho mot
protein kich thuéc 16n khoang 350kDa, né dugc dac ta bdi su hién dién cla ving
kinaza serin/threonin tuong tu phosphatidylinositol (“PI”’) 3-kinaza nim bén canh
céac ving FRAP-ATM-TRRAP va FATC diéu bién chiic nang va hoat tinh kinaza
ATM. Kinaza ATM da dugc nhan dién 1a c6 vai trd chinh trong phéan tng lam tén
thuong ADN do su dit gdy soi xodn kép gay ra. C4c chitc nang cht yé&u cta né
trong cdc chuyén tié€p chu ky t€ bao S/G2/M va tai cic chac sao chép suy yéu 12
khoi mao cic diém kiém sodt chu ky t€ bao, cai bién nhiém sic thé, sira chita HR
va céc ting tin hiéu tién s6ng s6t dé duy tri tinh toan ven t€ bao sau tén thuong
ADN (Lavin, 2008).

Tin hiéu kinaza ATM c6 thé dugc phan chia thanh hai lcai chinh: dudng
dién hinh, truyén tin hiéu cing véi phic chat Mre11-Rad50-NBS1 tir cac dit gay
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soi xodn kép va kich hoat diém kiém so4t tén thuong ADN, va mot vai mo hinh
kich hoat khong dién hinh, ching dugc kich hoat béi cic dang kéo cing t& bao
khac (Cremona et al., 2013).

Kinaza ATM dugc kich hoat mot cidch nhanh chéng va manh mé dé dé€ dap
ting cic dit gdy soi xodn kép va dugc bdo bdo 12 c¢6 kha nang phosphoryl héa trén
800 co chat (Matsuoka et al., 2007), ph6i hop nhiéu dudng dép tng kéo cang
(Kurz and Lees Miller, 2004). Kinaza ATM c6 mat chu yéu trong nhan t€ bao &
dang homodime bat hoat nhung ban than né tu phosphoryl héa trén Ser1981 sau
khi phat hién mot dit gay soi xoidn kép ADN (dudng dién hinh), d4n dén su phan
ly thanh mot monome c6 hoat tinh kinaza ddy da (Bakkenist et al., 2003). Pay 1a
mot sy kién kich hoat quan trong, va do d6 ATM phospho-Ser1981 vira 1a chi thi
sinh hoc dugc dong truc ti€p 14n 1a chi thj sinh hoc chon loc bénh nhan hoc chi thi
sinh hoc d6i véi su phu thuoc dudong khoi u. |

Céc dép tng kinaza ATM dé nhim t6i cdc dit gdy soi xoin kép nhd céc
diéu tri chong ung thu thong thudng gay ra nhu chiéu xa ion héa va céc chit tc
ch€ topoisomeraza-II (doxorubicin, etoposide) cling nhu cic chit tc ché
topoisomeraza-I (vi dy, irinotecan va topotecan) thong qua sy chuyén héa dit giy
s0i xodn don thanh diit gdy soi xodn kép trong khi sao chép. Viéc ic ché kinaza
ATM c6 thé mang lai hoat tinh cho tdc nhan bat ky trong s6 cic tic nhan nay, va
vi vay, céc chat tic ch€ kinaza ATM duogc ky vong hitu dung dé diéu tri ung thu, vi
du, 1am céc d6i tac thanh vién cho céc tri liéu hién hanh.

CN102372711A mo ta cac hop chét imidazo[4,5-c]quinolin-2-on nh4t dinh
ma dugc xem la cic chat tc ch€ kép PI 3-kinaza o va dich kinaza rapamyxin
(“mTOR”) clia dong vat c6 vii. Nam trong s6 cdc hop chat dugc ké dén trong
CN102372711A 1a cac hgp chit sau:
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Mot vai hop chat da dugc mo ta trong CN102372711A
CN102399218A mo ta cic hop chat imidazo[4,5¥c]quinolin-2—on nhéit dinh
ma dugc xem 1a cdc chét e ché PI 3-kinaza o.. Nam trong s6 c4c hop chét duogc ké
dén trong CN102399218A 1a cdc hop chét sau:

114

Mot vai hop chat da dugec mo ta trong CN102399218A
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Mic du céc hop chat da duge mo td trong CN102372711A va
CN102399218A da dugc cong bd 1a c6 hoat hoat tinh d6i véi PI 3-kinaza o va
trong mot s6 trudng hop 1a c6 hoat tinh d6i véi kinaza mTOR, song vin c6 nhu
cdu phit trién cdc hgp chét c6 hiéu qua hon d6i véi cic enzym kinaza khéc nhau,
nhu kinaza ATM. Hién van t6n tai nhu cdu vé c4c hgp chit méi c6 tic dong doi
VvGi cdc enzym kinaza nhit dinh, nhu kinaza ATM, theo phuong thifc c6 tinh chon
loc cao (tic 1a boi sy di€u bién ATM mot cach hiéu qua hon so véi cic dich sinh
hoc khéc).

Nhu dugc chitng minh trong cdc phidn mo ta & dudi (vi du, trong cic thir
nghiém trong phan mo ta vi du thuc hién sdng ché), cic hgp chit theo sang ché néi
chung ¢6 hoat tinh c ché kinaza ATM r4t hiéu nghiém, nhung lai c6 hoat tinh it
hon déng k& d6i véi cdc enzym kinaza kh4c, nhu PI 3-kinaza a., kinaza mTOR va
kinaza protein c6 lién quan t6i mat di€u hoa gidn mao mach va Rad3 (“ATR”). Do
do, cac hop chat theo sdng ch& khong nhiing c6 kha nang tc ché kinaza ATM, ma
c6 thé dugc xem 1a céc chit tc ché c6 tinh chon loc cao d6i véi kinaza ATM.

Nh¢ vao ban chit c6 tinh chon loc cao, céc hop chat theo sang ché€ duoc ky
vong 12 dac biét hitu ich d€ diéu tri cdc bénh trong d6 kinaza ATM c6 lién quan (vi
du, d€ diéu tri ung thu), dong thdi cling dugc mong mudn néu 1am gidm dén mitc
t6i thiéu c4c hiéu ing 16i dich hodc doc tinh c6 thé phét sinh do su dc ché céc
enzym kinaza tyrosin khdc, nhu 3-kinaza o nhém PI, kinaza mTOR va kinaza

“ATR.

Ban chat k§ thuat cia sang ché
Vi céc 1y do néu trén, muc dich clia sdng ché 1a d€ xust hgp chat c6 cong
thiec (I):

R
|

RPN

@

hodc mudi dugc dung cta né, trong do:

-5-



21531

Q la vong xyclobutyl hoac xyclopentyl, méi vong nay tuy y duoc thé boi
mot nhém hydroxy hodc metoxy, hoac Q 1a vong oxetanyl, tetrahydrofuranyl hoac
oxanyl, méi vong nay tlly ¥ dugc thé€ bdi mot nhém metyl;

R! 12 metyl;

R? 12 hydro hodc metyl; hodc R! va R? cling nhau tao ra vong azetidinyl,
pyrolidinyl hoéc piperidinyl;

R? 12 hydro hoic flo;

R* 12 hydro hodc metyl; va

R’ 12 hydro hoic flo. _

Theo mot khia canh, sing ch€ dé cap dén dugc phdm chia hop chét c6
cong thitc (I), hodc mu6i duge dung cliia nd, va it nhat mot chat mang hodc chat
pha loang dugc dung.

Theo mot khia canh, sing ché cling d¢ cap dén hop chét c6 cong thic (1),
hodc mu6i dugc dung ctia né, ding dé tri liéu.

Theo mot khia canh, sdng ché ciing dé cap dén hgp chat c6 cong thiic (I),
hoac mudi dugc dung ctia né, ding dé diéu tri ung thu.

Theo mot khia canh, sdng ché ciing d€ cap dén hop chét co cong thirc (I),
hoac mudi dugc dung ctia n6, dé san xuét thudc diéu tri ung thu.

Séng ch€ con mo ta phuong phép di€u tri ung thu & dong vat méu néng cin
diéu tri, bao gém viéc cho dong vat méu néng nay ding lugng hitu hiéu trj lieu

cia hop chét c¢6 cong thic (I), hodc mudi duge dung ctia né.

Mo ta van tit cac hinh vé

Fig.1: Mau nhiéu xa tia X trén mau bot dang A cta 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on.

Fig.2: Bi€u d6 nhi¢t DSC (Differential Scanning Calorimetry: Phan tich
nhié€t quét vi sai) dang A cla 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-
1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on.

Fig.3: D6 thi thé hién mic do tc ché sy phét trién khéi u trén mo hinh

chu6t nhét ghép ngoai lai boi 8-[6-(3-dimetylaminopropoxy)pyridin-3-y!]-1-(cis-
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3-metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on (Vi du 2) két hop véi
Irinotecan.

Fig.4: D6 thi thé hién mic do tc ch€ su phat trién khéi u trén mo hinh
chuot nhdt ghép ngoai lai bodi 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-
metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on (Vi du 1) két hgp véi Irinotecan.

Fig.5: D6 thi thé hién miic do tc ch& su phat trién kh6i u trén mo hinh
chuot nhdt ghép ngoai lai bdi 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-
metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on (vi du 1) két hgp véi Olaparib.

Mo ta chi tiét sang ché

Nhiéu phuong 4n theo sdng ch& dugc mo ta chi tiét trong phan mo ta va sé
12 3 rang v6i ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat nay. Can hiéu
riang sang ché khong chi dugc gidi han & cc phuong 4n cu thé bt ky.

Theo phuong 4n thit nhat, sdng ché dé€ xuat hop chét c6 cong thitc (I):

@

hoac mudi dugc dung ctia nd, trong do:

Q 1a vong xyclobutyl hodc xyclopentyl, méi vong nay tity y dugc thé boi
mot nhém hydroxy hoic metoxy, hoac Q 1a vong oxetanyl, tetrahydrofuranyl hoac
oxanyl, méi vong nay tuy ¥ dugc thé bdi mot nhém metyl;

R! 12 metyl;

R? 12 hydro hoic metyl; hodc R’ vd R? ciing nhau tao ra vong azetidinyl,
pyrolidinyl hoac piperidinyl;

R? 12 hydro hoic flo;

R* 12 hydro hoic metyl; va

R’ 12 hydro hoic flo.
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Céc thuat ngit “vong xyclobutyl” va “vong xyclopentyl” chi céc vong
cacbon khong chifta cdc nguyén tir khic loai. Nhém 1-metoxyxyclobut-3-yl va

nhém 3-metoxyxyclobut-1-yl ¢6 cling céu triic, nhu duoc thé hién & dudi.

<,

I-metoxyxyclobut-3-yl/3-metoxyxyclobut-1-yl
Nhém cis-1-metoxy-xyclobut-3-yl 12 twong duong v6i véi nhém cis-3-

metoxy-xyclobut-1-yl va cé céu tric sau:

e

'
P
1)

v

cis-1-metoxy-xyclobut-3-yl/cis-3-metoxy-xyclobut-1-yl
Céc quy u6c tuong tu duge 4p dung cho cdc nhém xyclobutyl khéc, vi du,
nhom 1-hydroxyxyclobut-3-yl va nhém 3-hydroxyxyclobut-1-yl.
Theo cich thiic twong tu, nhém 1-metoxyxyclopent-3-yl va nhém 3-
metoxyxyclopent-1-yl ¢ cling cau tric, nhu duoc thé hién & dudi.

H,C—0

1-metoxyxyclopent-3-yl/3-metoxyxyclopent-1-yl
Thuat ngt “vong oxetanyl” dé chi bao gém cdc nhém oxetan-2-yl va

oxetan-3-yl, c6 cdu triic cia ching duoc chi ra & dudi.

Bt T\

1
1

oxetan-2-yl oxetan-3-yl
Thuat ngit “vong tetrahydrofuranyl” dé chi bao gém cic nhém
tetrahydrofuran-2-yl va tetrahydrofuran-3-yl, ¢ céu tric ciia ching dugc chira &
dudi.



21531

& O

tetrahydrofuran-2-yl tetrahydrofuran-3-yl
Thuat ngit “vong oxanyl” dé chi bao gém céc nhém oxan-2-yl, oxan-3-yl,

va oxan-4-yl, ¢ cu tric cta chiing dugc chi ra & dudi.

oxan-4-yl oxan-3-yl oxan-2-yl

Trong cac cdu tric néu trén, dudng nét dit thé hién vi tri lién két cia nhém
c6 lién quan.

Vong oxanyl ciing c6 thé dugc goi 12 vdng tetrahydropyranyl. Tuong tu,
vong oxan-4-yl vong c6 thé con dugc goi 1a vong tetrahydropyran-4-yl; vong
oxan-3-yl c6 thé con dugc goi 1a vong tetrahydropyran-3-yl, va vong oxan-2-yl ¢
thé con dugc goi 1a vong tetrahydropyran-2-vl.

Khi nhic dén rang “R' va R? cling nhau tao ra vong azetidinyl, pyrolidinyl
hoac piperidinyl”, thi diéu d6 c6 nghia 1a cic nhém R! va R? dugc néi v6i nhau
qua mot lién két cong héa tri cacbon-cacbon dé tao ra mach alkylen chua dugc theé
c6 do dai thich hgp cho vong twong tng. Vi du, khi R' va R? cling nhau tao ra
vong pyrolidinyl, R' va R? ciing v6i nhau thé hién mach butylen chua duoc thé ma
duoc gan vao nguyén tir nito ¢ lién quan trong Cong thitc (I) & ca hai nguyén tit
cacbon dau cudi.

Khi thuat ngir “tuy y” duoc st dung, thi c6 nghia 12 ddu hiéu tuong tng di
kém v6i n6 c6 thé c6 hodc khong. Nhu vay, viéc sl dung thuat ngit “tity ¥ bao
goém céc truong hop trong d6 d4u hiéu nay c6 mat, va ca cic trudng hop trong dé
déu hiéu nay khong c6 mat. Vi du, cum tir “tiry § dugc thé€ bdi mot nhém metoxy”
bao gom cdc nhém c6 va khong c6 mat phén tit thay thé metoxy.

Thuat ngit “dugc the” cé nghia 1a mot hodc nhiéu nguyén tit hydro (vi du, 1
hodc 2 nguyén tir hydro, hoac theo céch khac 1a 1 nguyén tir hydro) trén nhém

dugc chi ra dugc thay thé bang (cic) phan tir thay thé dugc chi ra (vi du, 1 hoic 2
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phén tir thay thé, hoac theo cach khdc 1a 1 phén tir thay thé), mién 1a (c4c) nguyén
tlr bat ky mang phan tir thay th€ phai phit hgp vé hoéa tri duge phép. Viéc két hop
phén tir thay th€ chi bao gém céc hop chit va céc hgp chit téng hop trung gian
bén. Thuat ngit “bén” c6 nghia 12 hop chat trung gian hoic hop chét c6 lién quan
phai di bén vitng dé c6 thé phan 1ap dugc va c6 tinh hitu ich dé 1am hop chit tdng
hop trung gian hodc dé 1am mot tdc nhan c6 tinh hitu ich tri liéu hiéu lrc. N&éu mot
nhom khong dugc mo ta 1a “dugc thé”, hodc “tuy y dugc the”, thi s& duoc hiéu 12
nhém nay 1a chua dugc thé€ (titrc 13, khong mot nguyén tir hydro nao trén nhém
dugce chi ra d3 dugc thay thé).

Thuat ngit “duge dung” duge sir dung dé dinh 16 ring mot d6i twong (vi du,
mudi, dang liéu, chét pha lodng hodc chit mang) 12 thich hgp dé dung trén bénh
nhan. Danh sich cic mudi duge dung dugc 14y 1am vi du c6 thé tim théy trong &n
phdm: Handbook of Pharmaceutical Salts: Properties, Selection and Use, P. H.
Stahl and C. G. Wermuth, editors, Weinheim/Zurich:Wiley-VCH/VHCA, 2002.
Vi du, mu6i dugc dung thich hop ctia hgp chét c6 cong thitc (I) 12 mudi cong axit.
Mudi cong axit ctia hgp chat c¢6 cong thic (I) c6 thé duge tao ra bang cich cho
hop chat nay ti€p xidc vdi axit vo co hoac hitu co thich hgp trong cac diéu kién da
biét d6i v6i ngudi hiéu biét trung binh trong linh vyuc k§ thuat niy. Mubi cong axit
c6 thé duge tao ra, vi du, bing cich str dung axit vé co dugc chon tir nhém bao
gom axit clohydric, axit bromhydric, axit sulphuric va axit phosphoric. Mu6i cong
axit cling c6 thé duoc tao ra bing céch sir dung axit hitu co dugce chon tir nhém
bao gbém axit trifloaxetic, axit xitric, axit maleic, axit oxalic, axit axetic, axit
formic, axit benzoic, axit fumaric, axit sucxinic, axit tartric, axit lactic, axit
pyruvic, axit metansulfonic, axit benzensulfonic va axit para-toluensulfonic.

Do dé, theo mot phuong 4n, sang ché dé xuit hgp chét ¢6 cong thitc (I)
hodc mudi dugc dung cua né, trong d6 mudi dugc dung nay 1a mudi cha axit
clohydric, axit bromhydric, axit sulphuric, axit phosphoric, axit trifloaxetic, axit
xitric, axit maleic, axit oxalic, axit axetic, axit formic, axit benzoic, axit fumaric,
axit sucxinic, axit tartric, axit lactic, axit pyruvic, axit metansulfonic, axit
benzensulfonic hodc axit para-toluensulfonic. Theo mot phuong dn, sing ché dé
xudat hop chat c¢6 cong thitc (I) hodc mudi duge dung ctia nd, trong dé6 mudi duoc

dung nay 14 mudi cla axit trifloaxetic, axit formic hoic axit metansulfonic. Theo
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-mot phuong 4n, sdng ch& dé xuat hgp chat cé cong thic (I) hodc muéi duoc dung
- ctia nd, trong d6 mudi dugc dung nay la mudi cha axit trifloaxetic hodc axit
metansulfonic. Theo mot phuong 4n, sang ch& dé xuét hop chét cé cong thire (I)
hoac mudi dugc dung cla nd, trong d6 mubi dugc dung nay la mudi cla axit
- metansulfonic. Theo mot phuong an, sang ch& dé xudt hop chét ¢ cong thire (I)
hodc mudi dugc dung cua nd, trong d6 mudi dugc dung nay 1a mudi cla axit
mono-metansulfonic, tic 1a hé s6 ty lugng gita hop chat ¢6 cong thitc (I) va axit
metansulfonic bang 1:1.

Mot phuong 4n ti€p theo cia sdng ch€ 1a ciu thanh tir phuwong an bat ky
trong s6 cac phuong 4n di dugc xac dinh trong phan mo ta (vi du, phuong 4n theo
diém 1 yéu cdu bo ho) véi diéu kién 12 mot hozc nhiéu vi du cu thé (vi du, mot,
hai hoic ba vi du cu thé) duoc chon tir nhém bao gbmciacvidul,?2, 3,4,5,6,7,
8,9, 10,11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29,
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70 va 71 duoc
tach ra thanh c4c phuong 4n riéng biét. ‘

Su x4c dinh cua cac bién trong cong thic (I) duge dua ra dudi day. Cac gia
tri nay c6 thé dugc sl dung két hop véi bat ky trong s6 cdc dinh nghia, cic diém
yéu ciu bao ho (vi du, diém 1 yéu cdu bao ho), hodc cdc phuong 4n di duoc x4c
dinh trong phan mo6 ta dé cau thanh c4dc phuong 4n khéc.

a) Q la vong xyclobutyl hoac xyclopentyl, mbi vong nay dugc th€ bdi mot
nhém hydroxy hodc metoxy, hoac Q 1a vong oxetanyl, tetrahydrofuranyl
hoac oxanyl, mdi vong nay tity ¥ dugc thé€ boi mot nhém metyl.

b) Q 1a vong xyclobutyl dugc th€ bdi mot nhém hydroxy hodc metoxy, hoic
Q 1a vong oxetanyl hoac oxanyl, mdi vdng nay tuy ¥ dugc th€ bdi mot
nhém metyl.

c) Q Ia vong xyclobutyl dugc th€ bdi mot nhém hydroxy hodc metoxy, hoic
Q 14 vong oxetanyl hoac oxanyl.

d) Q la xyclobutyl, 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-
metoxyxyclopent-1-yl, oxetan-3-yl, tetrahydrofuran-3-yi, oxan-3-yl, oxan-
4-yl hoac 4-metyloxan-4-yl.
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~ e) QIa 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-
metoxyxyclopent-1-yl, oxetan-3-yl, oxan-3-yl, oxan-4-yl hoac 4-
metyloxan-4-yl.

f) Qla I-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl hodc oxan-4-yl.

g) Q Ia cis-1-metoxy-xyclobut-3-yl hoac oxan-4-yl.

h) Q la vong xyclobutyl hoac xyclopentyl, méi vong nay tiy ¥ dugc thé bdi
mot nhém hydroxy hoac metoxy.

i) Q la vong xyclobutyl hoac xyclopentyl, méi vong nay tuy y duoc thé boi
mot nhém metoxy.

7)) Qla vong xyclobutyl da dugc thé bdi mot nhém hydroxy hodc metoxy.

k) Q laxyclobutyl, 1-hydroxy-xyclobut-3-yl hodc 1-metoxy-xyclobut-3-yl.

1) Qlaxyclobutyl.

m) Q la vong xyclopentyl da dugc th€ béi mot nhém hydroxy hodc metoxy.

n) Q la vong xyclopentyl da dugc thé bdi mot nhém metoxy.

0) Q la 3-metoxyxyclopent-1-yl.

p) Qla 1-hydroxy-xyclobut-3-yl hoac 1-metoxy-xyclobut-3-yl.

q@) QIa cis-1-hydroxy-xyclobut-3-y! hoic cis-1-metoxy-xyclobut-3-yl.

r) Q la cis-1-metoxy-xyclobut-3-yl.

s) Q la vong oxetanyl, tetrahydrofuranyl hoac oxanyl, méi vong nay tly ¥
dugc thé boi mot nhém metyl.

t) Q la vong oxetanyl hoac oxanyl, mbi vong nay tlly y dugc th€ bdi mot
nhém metyl.

u) Q la vong oxetanyl hoac tetrahydrofuranyl.

v) Qla vong oxetanyl.

w) Q la oxetan-3-yl.

x) Q12 vong tetrahydrofuranyl.

y) Q la tetrahydrofuran-3-yl.

z) Qla vong oxanyl tiuy ¥ dugc thé bdi mot nhém metyl.

aa) Q la vong oxanyl.

bb) Q la oxan-4-yl.

cc) R!1a metyl.

dd) R*1a metyl.
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ee) R?1a hydro.

ff) R'1a metyl va R? 12 hydro hodc metyl.

gg) R! vaR? déu 1a metyl; hodc R! va R? cling nhau tao ra vong pyrolidinyl.
hh) R'vaR? déu 1a metyl.

ii) R' va R? ciing nhau tao ra vong azetidinyl, pyrolidinyl hodc piperidinyl.
jj) R'vaR? cing nhau tao ra vong azetidinyl.

kk) R'vaR? cling nhau tao ra vong pyrolidinyl.

11) R!va R? cling nhau tao ra vong piperidinyl.

mm) R?va R’ déu 1a hydro.

nn) R?1a hydro.

00) R*1aflo.

pp) R*1a hydro.

qq) R*1a metyl.

r) R’ 12 hydro.

ss) R31a flo.

Theo mot phuong 4n, sang ché€ dé xuit hop chdt c¢6 cong thitc (I), hodc

mudi dugc dung cla né, trong do:

Q 1a xyclobutyl, 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-

metoxyxyclopent-1-yl, oxetan-3-yl, tetrahydrofuran-3-yl, oxan-3-yl, oxan-4-yl

hoac 4-metyloxan-4-yl;

R! 12 metyl;

R? 12 hydro hoac metyl; hoic R! va R? ciing nhau tao ra vong azetidinyl,

pyrolidinyl hoac piperidinyl;

R? 12 hydro hoic flo;
R*1a hydro hodc metyl; va
R’ 12 hydro hoic flo.

Theo mot phuong 4n, sing ch€ dé¢ xuat hgp chat c¢6 cong thic (I), hoac

mudi duge dung cia nd, trong d6:

Q la 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-
metoxyxyclopent-1-yl, oxetan-3-yl, oxan-3-yl, oxan-4-yl hodc 4-metyloxan-4-yl;

R! 12 metyl;
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R? 12 hydro hodc metyl; hoic R' va R? ciing nhau tao ra vong azetidinyl,
pyrolidinyl hoac piperidinyl;

R? 1 hydro hoic flo;

R* 12 hydro hodc metyl; v

R’ 12 hydro hoic flo.

Theo mot phwong 4n, sdng ché€ dé xuat hop chat c6 cong thic (I), trong dé:

Q 1a 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl hoic 3-
metoxyxyclopent-1-yl;

R! 12 metyl;

R? 12 hydro hodc metyl; hoac R! va R? ciing nhau tao ra vong azetidinyl,
pyrolidinyl hoac piperidinyl;

R? 12 hydro hoic flo;

R* 12 hydro hodc metyl; va

R’ 1 hydro hoic flo.

Theo mot phuong 4n, sidng ché€ dé xudt hgp chét c6é cong thitc (I), hoac
mudi dugc dung cia nd, trong do:

Q 1a oxetan-3-yl, oxan-3-yl, oxan-4-yl hoac 4-metyloxan-4-yl;

R! 13 metyl;

R 1a hydro hodc metyl; hoac R va R? cling nhau tao ra vong azetidinyl,
pyrolidinyl hodc piperidinyl;

R? 12 hydro hoic flo;

R*1a hydro hodc metyl; va

R? 12 hydro hoic flo.

Theo mot phuwong 4n, sdng ch€ dé xuat hgp chét ¢6 cong thitc (I), hoic
mudi duge dung ctia nd, trong d6:

Q 1a cis-1-metoxy-xyclobut-3-yl hoic oxan-4-yl;

R! 13 metyl;

R? ]a metyl hoic hydro;

R? 12 hydro;

R* 12 metyl hoic hydro; va

R’ 12 hydro.
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Theo mot phuong 4n, sdng ch€ dé xudt hop chat c6 cong thic (I), hoic
mudi dugc dung cia né, trong d6 hgp chit nay duge chon tir nhém bao gém:
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on;
8- [6—(3—dimétylaminopropoxy)pyridin—3 -yl]-7-flo-3-metyl-1-(4-metyloxan-
4-yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-hydroxyxyclobutyl)-
3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-7-flo-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(4-metyloxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8- [6—(3—dirnetylaminopfopoxy)pyl"idin-3 -yl]-7-flo-3-metyl-1-(oxan-4-
- yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-7-flo-3-metyl-1-[(3R)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on; ‘
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-[(3S)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-ylj-1-(cis-3-metoxyxyclobutyl)-
3H-imidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(oxan-4-yl)-3H-imidazo[4,5-
c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-1-(cis-3-hydroxyxvclobutyl)-
3-metylimidazo[4,5-c]quinolin-2-on;
1-(3-cis-hydroxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-yl]Jimidazo[4,5-c]quinolin-2-on;
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8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-3-metyl-1-[(3R)-oxan-3-
- yl]imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-[(3S)-oxan-3-
yl]limidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-y1]-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-y1]-7-flo-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl]-3-metyl-1-[(3S)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl1]-3-metyl-1-(oxan-4-
ylimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-y1]-3-metyl-1-[(3R)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
7-flo-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl]Jimidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-(3-pyrolidin- 1-ylpropoxy)-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on; '
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on;
7-flo-1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-ylJimidazo[4,5-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-yl]imidazo[4,5-c]quinolin-2-on;
3-metyl-1-[(3S)-oxan-3-yl]-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-3-
ylJimidazo[5,4-c]quinolin-2-on;
3-metyl-1-(oxan-4-yl)-8-[6-(3-pyrolidin- 1-ylpropoxy)pyridin-3-
yllimidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3S)-oxan-3-yl]-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-

yl]limidazo[5,4-c]quinolin-2-on;
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3-metyl-1-[(3R)-oxan-3-yl]-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yl]Jimidazo[5,4-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-piperidin-1-
ylpropoxy)pyridin-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-3-metyl-1-[(3R)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-8-[6-(3-pyrolidin- 1-ylpropoxy)pyridin-3-yl]-
3H-imidazo[4,5-c]quinolin-2-on;
1-(oxan-4-yl)-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-yl]-3H-imidazo[4,5-
c]quinolin-2-on;
3-metyl-1-(oxan-4-yl)-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yl]imidazo[5,4-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-3-metyl-1-(oxan-4-
ylimidazo[5,4-c]quinolin-2-on;
3-metyl-8-[6-(3-metylaminepropoxy)pyridin-3-y1]-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
3-metyl-8-[6-(3-metylaminopropoxy)pyridin-3-yl]-1-[(3S)-oxan-3-
yl]limidazo[5,4-c]quinolin-2-on; va
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-metylaminopropoxy)pyridin-
3-yllimidazo[4,5-c]quinolin-2-on; ‘
3-metyl-8-[6-[3-(metylamino)propoxy]-3-pyridyl]-1-[(3R)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-1-[(3R)-
tetrahydrofuran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydrofuran-3-yl]imidazo[4,5-c]quinolin-2-on; .
1-xyclobutyl-8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl}imidazo[4,5-c]quinolin-2-on;

-17-



21531

8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-7-flo-3-metyl-1-[ (3S)-
tetrahydropyran-3-ylJimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydrofuran-3-yl]Jimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-1-[(3R)-
tetrahydrofuran-3-yl}imidazo[4,5-c] quinoliﬁ-Z—on ;
1-xyclobutyl-8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-1-(oxetan-3-
yl)imidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-tetrahydropyran-
4-yl-imidazo[4,5-c]quinolin-2-on
3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3R)-tetrahydrofuran-
3-yllimidazo[4,5-c]quinolin-2-on;
3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3S)-tetrahydrofuran-
3-yl]imidazo[4,5-c]quinolin-2-on;
3-metyl-1-(oxetan-3-yl)-8-[6-[3-(1-piperidyl)propoxy]-3-
pyridyl]imidazo[4,5-c]quinolin-2-on;
1-xyclobutyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyllimidazo[4,5-
c]quinolin-2-on;
1-xyclobutyl-3-metyl-8-[6-(3-pyrolidin- 1-ylpropoxy)-3-
pyridyllimidazo[4,5-c]quinolin-2-on;
3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-1-[(3R)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[2-flo-6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1S,3S)-3-

metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;
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1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-
3-pyridyl]imidazo[4,5-c]quinolin-2-on;
1-[(1S,3S)-3-metoxyxyclopentyl]-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-
pyridyl]imidazo[4,5-c]quinolin-2-on;
1-[(15,3S)-3-metoxyxyclopentyl]-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-
3-pyridyl]imidazo[4,5-c]quinolin-2-on;
1-[(1IR,3R)-3-metoxyxyclopentyl]-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-
3-pyridyl]imidazo[4,5-c]quinolin-2-on; '
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyi]-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1R,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on; va
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1S,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on.
Theo mot phuong 4n, sidng ch& dé xudt hgp chét c¢é cong thitc (I), hoic
mudi dugc dung ciia nd, trong d6 hop chit nay dugc chon tir nhém bao goém:
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on; |
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on; |
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-(4-metyloxan-
4-yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on;
8-{6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-hydroxyxyclobutyl)-
3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(4-metyloxan-4-

yl)imidazo[5,4-c]quinolin-2-on;
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8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-7-flo-3-metyl-1-(oxan-4-
ylimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-7-flo-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yi]-7-flo-3-metyl-1-[(3R)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
8- [6-(3-dimetylaminopropoxy)pyridin-3-y1]-7-flo-3-metyl-1-[(35)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-
3H-imidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(oxan-4-yl)-3H-imidazo[4,5-
c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxyJpyridin-3-yl]-1-(cis-3-hydroxyxyclobutyl)-
3-metylimidazo[4,5-c]quinolin-2-on;
1-(3-cis-hydroxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy )pyridin-3-yl]-3-metyl-1-[(3R)-oxan-3-
- ylJimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-[(3S)-oxan-3-
yl]limidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-y1]-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl1]-7-flo-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-y1]-3-metyl-1-[(3S)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl}-3-metyl -1-(oxan-4-
ylimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl]-3-metyl-1-[(3R)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3R)-oxan-3-yl]-8-[6-(3-pyrolidin- i -ylpropoxy)pyridin-3-

yl]imidazo[5,4-c]quinolin-2-on;
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8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-1-{(1R,3R)-3-
metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on;
7-flo-1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-yl]imidazo[4,5-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-y1] imidazo[4,5-c]quinolin-2-on;
3-metyl-1-[(35)-oxan-3-yl]-8-[6-(3-pyrolidin- 1-ylpropoxy)pyridin-3-
ylJimidazo[5,4-c]quinolin-2-on;
3-metyl-1-(oxan-4-yl)-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-3-
ylJimidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3S)-oxan-3-y1]-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yl]Jimidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3R)-oxan-3-yl]-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yl]imidazo[5,4-c]quinolin-2-on; |
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-piperidin-1-
ylpropoxy)pyridin-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxyJpyridin-3-yl]-3-metyl-1-[(3R)-oxan-3-
yl]limidazo[5,4-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-3-yl]-
3H-imidazo[4,5-c]quinolin-2-on; |
- 1-(oxan-4-yl)-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-y1]-3H-imidazo[4,5-
c]quinolin-2-on;
3-metyl-1-(oxan-4-y1)-8-[6-(3-piperidin-1-yipropoxy)pyridin-3-
yl]limidazo[5,4-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazol[5,4-c]quinolin-2-on;
3-metyl-8-[6-(3-metylaminopropoxy)pyridin-3-yl]-1-(oxan-4-

yl)imidazo[5,4-c]quinolin-2-on;
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3-mety1—8-[6-(3-metyléminopropoxy)pyridin—3-yl]-l-[(3S)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on; va
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-metylaminopropoxy)pyridin-
3-yl]imidazo[4,5-c]quinolin-2-on.
Theo mot phuong 4n, sang ch& dé xuét hop chét c6 cong thitc (I), hoic
mudi dugc dung cia né, trong d6 hop chat nay duge chon tir nhém bao gom:
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-(4-metyloxan-
4-yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl}-1 ~(cis-3-hydroxyxyclobutyl)-
3-metylimidazo[4,5-c]quinolin-2-on; ‘
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(4-metyloxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-y!]-7-flo-3-metyl-1-[(3R)-oxan-3-
yl]Jimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-[(3S)-oxan-3-
yl]limidazol[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-
3H-imidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy )pyridin-3-yl]-1-(oxan-4-yl)-3H-imidazo[4,5-

c]quinolin-2-on;
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8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-1-(cis-3-hydroxyxyclobutyl)-
3-metylimidazo[4,5-c]quinolin-2-on;
1-(3-cis-hydroxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-yljimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yli]-3-metyl-1-[(3R)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-[(3S)-oxan-3-
yl]limidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl]-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-y1]-7-flo-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8- [6-(3-dimetylarhinopropoxy)-2-ﬂopyridin—3 -yl]-3-metyl-1-[(3S)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl]-3-metyl-1-(oxan-4-
yDimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl]-3-metyl-1-[(3R)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3R)-oxan-3-yl]-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-3-
yl]imidazo[5,4-c]quinolin-2-on;
7-flo-1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-yl]imidazo[4,5-c]quinolin-2-on;
1 —(cis—3’-metoxyxyclobutyl)—3-mety1—8- [6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-ylJimidazo[4,5-c]quinolin-2-on;
3-metyl-1-[(35)-oxan-3-yl]-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-3-
yllimidazo[5,4-c]quinolin-2-on;
3-metyl-1-(oxan-4-y1)-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-3-
yl]limidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3S)-oxan-3-yl]-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yl]Jimidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3R)-oxan-3-yl]-8-[6-(3-piperidin- 1-ylpropoxy)pyridin-3-

yl]limidazo[5,4-c]quinolin-2-on;
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1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-piperidin-1-
ylpropoxy)pyridin-3-ylJimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yli]-3-metyl-1-[(3R)-oxan-3-
yl]limidazo[5,4-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-8-[6-(3-pyrolidin- 1-ylpropoxy)pyridin-3-yl]-
3H-imidazo[4,5-c]quinolin-2-on;
1-(oxan-4-yl)-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-y1]-3H-imidazo[4,5-
c]quinolin-2-on;
3-metyl-1-(oxan-4-yl)-8-[6-(3-piperidin- 1-ylpropoxy)pyridin-3-
yl]Jimidazo[5,4-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxypyridin-3-y1]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
3-metyl-8-[6-(3-metylaminopropoxy)pyridin-3-yl1]-1-(oxan-4-
ylimidazo[5,4-c]quinolin-2-on;
3-metyl-8-[6-(3-metylaminopropoxy)pyridin-3-yl]-1-[(3S)-oxan-3-
yl]Jimidazo[5,4-c]quinolin-2-on; va
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-metylaminopropoxy)pyridin-
3-yl]Jimidazo[4,5-c]quinolin-2-on.
Theo mot phuong 4n, sing ch&€ dé xudt hgp chit c6 cong thirc (I), hoic
mudi dugc dung ciia né, trong d6 hop chat nay duge chon tir nhém bao gém:
7-flo-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyi]-1-[(3R)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
3-metyl-8-[6-[3-(metylamino)propoxy]-3-pyridyl}-1-[(3R)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-1-[(3R)-
tetrahydrofuran-3-ylJimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydrofuran-3-yl]imidazo[4,5-c]quinolin-2-on;
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1-xyclobutyl-8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-7-flo-3-metyl-1-[(3S)-
tetrahydropyrah—?)-yl] imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydrofuran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-1-[(3R)-
tetrahydrofuran-3-yl]imidazo [4,5 -c]quinolin-2-on;
1-xyclobutyl-8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-1-(oxetan-3-
yl)imidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-tetrahydropyran-
4-yl-imidazo[4,5-c]quinolin-2-on
13-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3R)-
tetrahydrofuran-3-yl]imidazo[4,5-c]quinolin-2-on;
3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3S)-tetrahydrofuran-
3-ylJimidazo[4,5-c]quinolin-2-on;
3-metyl-1-(oxetan-3-yl1)-8-[6-[3-(1-piperidyl)propoxy]-3-
pyridyllimidazo[4,5-c]quinolin-2-on;
1-xyclobutyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyllimidazo[4,5-
c]quinolin-2-on;
1-xyclobutyl-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-
pyridyl]imidazo[4,5-c]quinolin-2-on;
3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl}-1-[(3R)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydropyran-3-yl]Jimidazo[4,5-c]quinolin-2-on;
8-[2-flo-6-(3-pyrolidin-1-ylpropoxy)-2-pyridyl]-3-metyl-1-[(3S)-
tetrahydropyran-3-yl]Jimidazo[4,5-c]quinolin-2-on;
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8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;

8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;

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

1-[(18S,3S)-3-metoxyxyclopentyl]-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-
pyridyl]imidazo[4,5-c]quinolin-2-on;

1-[(18,35)-3-metoxyxyclopentyl]-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-
3-pyridyl]imidazo[4,5-c]quinolin-2-on;

1-[(1R,3R)-3 -metonyyclopéntyl] -3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-
3-pyridyl]imidazo[4,5-c]quinolin-2-on;

8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;

8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;

8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1R,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on; va

8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1S,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on.

Theo mot phuong 4n, sdang ch&€ d€ xudt hgp chét c6 cong thitc (I), hoic
mudi duge dung cia nd, trong d6 hgp chit nay duge chon tir nhém bao gom:

8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on; va

8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on.

Theo mot phuong 4n, sdng ché dé xuat 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on, hoac mudi dugc dung clia nd.

Theo mot phuong 4n, sang ché dé xuit 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-

metylimidazo[4,5-c]quinolin-2-on.
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Theo mot phuong dn, sdng ch€ dé xudt mudi dugc dung cua 8-[6-(3-

dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on.

Theo mot phuong 4n, sdng ché dé xuat 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on, hoac mudi dugc dung ctia né.

Theo mot phuong an, sdng ché dé xuét 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl}-3-metyl-1-(oxan-4-yl)imidazo{5,4-
c]quinolin-2-on.

Theo mot phuong 4n, sdng ché dé€ xuit mudi duge dung cla 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-3-metyl- 1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on.

Theo mot phuong 4n, sdng ché€ dé xudt 1-(cis-3-metoxyxyclobutyl)-3-
metyl-8-{6-[3-(pyrolidin- 1 -yl)propoxy]pyridin-3-yl}-1,3-dihydro-2H-
imidazo[4,5-c]quinolin-2-on, hodc mudi dugc dung cua nd.

Theo mot phuong 4n, séng ché dé xudt 1-(cis-3-metoxyxyclobutyl)-3-
metyi-8-{6-[3-(pyrolidin-1-yl)propoxy]pyridin-3-yl}-1,3-dihydro-2H-
imidazo[4,5-c]quinolin-2-on.

Theo mot phuong 4n, sdng ché dé€ xuit mudi duge dung cta 1-(cis-3-

metoxyxyclobutyl)-3-metyl-8-{ 6-[3-(pyrolidin-1-yl)propoxy]pyridin-3-y1}-1,3-

dihydro-2H-imidazo[4,5-c]quinolin-2-on.

Ciac hop chét va cdc mudi dugc mo ta trong phan mo ta ndy c6 thé ton tai &

dang da solvat h6a va & dang chua duge solvat héa. Vi du, dang di solvat héa cé

thé 12 dang da hydrat hod, nhu nita hydrat, monohydrat, dihydrat, trihydrat hoac &

dang da hydrat hod & m¢t mic do khac clia nd. Sing ch€ bao gom tit ca cdc dang

di solvat héa va chua dugc solvat héa clia cac hop chiét c6 cong thirc (I), dac biét

dén miic sao cho cic dang nhu vay c6 hoat tinh ttc ché€ kinaza ATM, nhu x4c dinh

dugc béang céc thlt nghiém dugc mo t trong phdn mo ti niy chang han.

Céc nguyeén tir cia cdc hgp chat va cdc mudi duge mo ta trong phdn mo ta

ndy c6 thé ¢6 mat dudi dang cdc dong vi clia ching. Sdng ché bao gém tit ca céc

hop chét c6 cong thitc (I) trong d6 mot nguyén tir dugc thay th€ bang mot hoac

nhiéu déng vi ctia né (vi du, hop chat c¢6 cong thitc (I) trong d6 mot hodc nhiéu
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nguyén tit cacbon 1a chat déng vi cacbon ''C hodc C, hodc trong dé mot hoic
nhiéu nguyén tir hydro 1a chat dong vi hydro *H hodc *H, hodc trong d6 mot trong
s6 cdc nguyén ti flo 1 chat déng vi flo ¥F).

Céac hgp chét va cdc mudi dugc mo ta trong phdn mo ta nay c6 thé cé mat
duéi dang hén hop ctia céc chat hd bién. Thuat ngit “chat hé bién” chi chat déng
phén céu triic ton tai & trang théi can bing dugc tao ra do sy chuyén vi clia nguyén
tlt hydro. Sang ch€ bao gém tét ca céc hgp chat c6 cong thirc (I) dic biét dén mitc:
sao cho cdc chat hd bién nay c6 hoat tinh e ché kinaza ATM.

Céac hop chat va cic mudi dugc mo ta trong phan mo ta nay c6 thé ton tai &
céc dang hoat quang hodc triét quang do c6 mét hoic nhiéu nguyén tir cacbon bat
doi xting. Sdng ché bao gom dang quay quang hodc triét quang bat ky clia hop
chat ¢6 cong thitc (I) c6 hoat tinh ttc ché€ kinaza ATM, nhu xdc dinh dugc bang cic
thir nghiém dwoc mo ta trong phin mo ta ndy chéng han. Viéc téng hop cdc dang
quay quang nay c6 thé dugc tién hanh béi c4c k§ thuat héa hoc hitu co tieu chudn
da biét trong linh vuc ky thuat nay, vi du, bdi qué trinh téng hgp bing céch st
dung céc nguyén liéu quay quang hodc bing cdch phan gidi dang triét quang.

Do d6, theo mot phuwong 4n, sdng ch& dé xuat hop, chét ¢6 cong thic (I),
hodc mu6i dugc dung ctia né, ma né 1a mot chat déng phan quang hoc don cé mat

v6i lugng du chét d6ng phan d6i anh (%ee) = 95%, = 98% hodc = 99%. Theo mot

- phuong 4n, chat dong phan quang hoc don nay c6 mat véi lugng du chat dong

phén d6i anh (%ee) = 99%. |
 Céc hop chét va cdc mudi dugc mo ta trong phdn mo ta nay cé thé két tinh,

va c6 thé ton tai mot hodc nhiéu dang tinh thé. Sing ché bao gbm dang céc tinh

thé hodc dang vo dinh hinh bat ky clia hop chat c6 cong thitc (I), hodc hén hop

gom cdc dang nay, ma c6 hoat tinh c ché kinaza ATM.

N6i chung, da biét 1a cdc chét liéu dang tinh thé c6 thé duoc dic ti bing

céch slr dung céc k§ thuat thong thudng nhu nhiéu xa bot tia X (XRPD: X-Ray

Powder Diffraction), phén tich nhiét lugng quét vi sai (DSC: Differential Scanning
Calorimetry), phéan tich nhiét trong Iuong (TGA: Thermal Gravimetric Anaiysis),
quang phS héng ngoai chuyén ddi chudi Fourier phan xa khuéch tén (DRIFT:

- Diffuse Reflectance Infrared Fourier Transform), quang phd héng ngoai gin

(NIR: Near Infrared), quang phd cong hudng tir hat nhan dung dich va/hoic trang
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théi rin. Ham luogng nudc clia c4c chét liéu dang tinh thé ndy c6 thé x4c dinh duogc
bang phép phan tich Karl Fischer.

Cic dang ran dic thu dugc dé xu4t theo sing ché c6 miu XRPD vé co ban
1a nhu cdc miu XRPD dugc thé hién trong cdc hinh V&, va c6 céc tri s6 2-theta
khdc nhau nhu dugc thé hién trong céc bang liét ké kém theo. Ngudi c6 hiéu biét
trung binh trong linh vyc ndy s& hiéu ring mot nhidu xa d6 hoac mau XRPD c6
~ thé dugc tao ra ma c6 mot hodc nhiéu sai s6 do tuy thuodc vao cic didu kién do,
nhu thi€t bi hodc mdy do duoc sit dung. Tuong ty, néi chung da biét 12 cdc cudng
- d6 trong mau XRPD c6 thé dao dong tuy thudc vao cic diéu kién do hoic viec
‘chudn bi méu theo dinh huéng dugc uu tién. Ngudi c6 hiéu bist trung binh trong

Iinh vic XRPD ciing s& biét rang cudng do twong ddi clia cdc dinh (pic) ciing c6

- thé bj anh hudng bdi, vi du, céc hat c6 kich thuéc trén 30pum va cdc y 1& mat cit

- khong don nhét. Nguoi c6 hiéu biét trung binh trong linh vuc nay s& hiéu ring vi
trf clia cdc diém chuyén tiép c6 thé bi anh hudng bdi do cao chinh x4c ma tai d6
mau nam trong nhiéu xa k&, va ca viéc hiéu chinh khong cho nhiéu xa k&. Do
phéng bé mat clia miu ciing c6 thé c6 mot tic dong nhd.

biéu rit ra dugc tir cdc nhan xét ndy 14 c4c dit liéu miu hinh nhiéu xa dugc
- trinh bay khong duoc coi 1a c¢6 gid 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’). Diéu tuong tng cin
dugc hiéu 1a céc dang ran khong chi gidi han & céc tinh thé cho cic miu XRPD
giong hét v6i miu XRPD dugc dugc thé hién trong cdc hinh v&, va tinh thé bat ky
cho cdc miu XRPD vé co ban 1a 1a giéng nhu cdc miu hinh dugc thé hién trong
céc hinh v& nay 1a déu nam trong pham vi clia sdng ché&. Ngudi c6 hiéu biét trung
binh trong linh vyc k§ thuat XRPD déu c6 thé ddnh gid duge sy déng nhat co ban
ctia cic miu XRPD. Néi chung, sai s6 do géc nhiéu xa trong mot miu XRPD 13
x&p xi cong trir 0,2° 2-theta, v mitc do sai s6 do nhu vay cdn dugc xét dén khi
dénh gid mau nhiu xa tia X trén miu bot trén c4c hinh v& va khi doc dit liéu néu
trong cic bang kém theo.

Hop chat néu trong Vi du 1 c6 cdc dac tinh két tinh, va mot dang tinh thé
da duogc dac ta.
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Do d6, theo mot phuong 4n, sdng ché dé xudt hgp chit & dang tinh thé A
cua 8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on. |

Theo mot phuong 4n, sdng ch€ dé xuat hop chat & dang tinh thé A clia 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on, né cé mau nhiéu xa tia X trén mau bot ¢6 it nhat mot dinh dac
trung véi géc khoang 2-theta = 3,9°.

Theo mot phuong 4n, sdng ché dé xuat hop chat & dang tinh thé A clia 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on, n6é ¢6 miu nhiéu xa tia X trén mau bot c6 it nhat mot dinh dac
- trung véi géc khoang 2-theta = 11,6°.

Theo mot phuong 4n, sdng ché€ dé xuét hop chat & dang tinh thé A cta 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on, n6 ¢6 miu nhiéu xa tia X trén mau bot cé it nhat hai dinh dac
trung v6i géc khoang 2-theta = 3,9 va 11,6°.

Theo mot phuong an, sdng ch& dé xuét hop chat & dang tinh thé A cta 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl}-3-metyl-1-(oxan-4-yl)imidazo[5,4-
clquinolin-2-on, né c6 miu nhiéu xa tia X trén mau bot c6 cdc dinh dic trung véi
g6c khoang 2-theta = 3,9, 7,7, 10,7, 11,6, 15,4, 16,9, 17,4, 18,4, 21,3 va 22,2°.

Theo mot phuong an, sdng ché€ dé xuit hop chat & dang tinh thé A ctia 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl}-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on né ¢6 miu nhiéu xa tia X trén mau bot v€ co ban 12 giong nhu
méu nhiéu xa tia X trén mau bot dugc thé hién trong Fig.1.

Theo mot phuong 4n, sang ché& dé xuit hop chat & dang tinh thé A cia 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

- ¢]quinolin-2-on, né c6 mau nhi€u xa tia X trén miu bot c6 it nhat mot dinh dac
trung véi géc 2-theta = 3,9° cong trir 0,2° 2-theta.

Theo mot phwong 4n, sang ché€ dé xuat hop chat & dang tinh thé A cia 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on, n6é ¢ mau nhiéu xa tia X trén mu bot c6 it nhat mot dinh dac

trung voi géc 2-theta = 11,6° cong trir 0,2° 2-theta.
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Theo mot phuong 4n, sdng ché dé xuit hop chat & dang tinh thé A ctia 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on, né c6 mau nhiéu xa tia X trén mau bot c6 it nhat hai dinh dac
- trung & 2-theta = 3,9 va 11,6° cong trir 0,2° 2-theta.

Théo mot phuong 4n, sdng ché dé xuat hop chat & dang tinh thé A cta 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-{oxan-4-yl)imidazo[5,4-
c]quinolin-2-on, né ¢6 miu nhiéu xa tia X trén miu bot c6 c4c dinh dic trung & 2-
theta = 3,9, 7,7, 10,7, 11,6, 15,4, 16,9, 17,4, 18,4, 21,3 va 22,2° cong trir 0,2° 2-
theta.

Phép phan tich DSC hgp chét & dang tinh thé A cha 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on cho thdy dudng thu nhiét néng chay bat dau & 212,3°C va mot
dinh & 214,1°C (Fig.2).

Ngudi c6 hiéu biét trung binh linh vuc k§ thuat nay s& hiéu ring cic tri s6
hoac khoang tri s6 quan sit dugc trong biéu d6 nhiét DSC ctia mot hgp chét cu thé
s€ c6 su khac nhau giita cic mé c6 d9 tinh khiét khac nhau. Do d6, mac di d6i véi
mot hop chét thi khodng nay c6 thé 1a nhd, song d6i véi céc hgp chét khac thi
khoang ndy c6 thé 1a khd 16n. N6i chung, sai s6 do géc nhiéu xa trong phép do
nhiét DSC 1a khoang cong trir 5°C, va mitc do sai s6 do nhu vay cin dugc xét dén
- khi dénh gia dit liéu DSC dugc néu trong phan mo ta.

Do d6, theo mot phuong 4n, sang ché dé xuat hgp chat & dang tinh thé A
cta 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-
yDimidazo[5,4-c]quinolin-2-on ma c6 dudng thu hiét DSC véi diém bit ddu néng
chay & khoang 212,3°C va dinh & khoang 214,1°C.

Do d6, theo mot phuong 4n, sing ch€ dé xuit hop chat & dang tinh thé A
cla 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-
yDimidazo[5,4-c]quinolin-2-on ma c6 dudng thu hiét DSC véi diém bét diu néng
chay ¢ 212,3°C cong trir 5°C va dinh & 214,1°C cong trix 5°C.

Theo mdt phuong 4n, sdng ché€ dé xuit hop chat & dang tinh thé A cta 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on ma c6 dudng thu hiét DSC véi diém bét diu néng chay & 212,3°C
va dinh & 214,1°C.
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Theo mot phuong 4n, sing ché dé xudt hop chét & dang tinh thé A clia 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

- c]quinolin-2-on ma c6 biéu d6 nhiét DSC vé co ban 1a giéng nhur dugc thé hién
trén Fig.2.

Khi mot phuong 4n theo sdng ch€ dé cap dén hop chét & dang tinh thé, thi
muc do két tinh c6 thé 1a 16n hon khoang 60%. Theo mot s& phuong an, mitc do
két tinh 16n hon khoang 80%. Theo moét s6 phuong 4n, mic do két tinh 16n hon
khoang 90%. Theo mot s6 phuong 4n, mic do két tinh 16n hon khoang 95%. Theo
mot s6 phuong an mic do két tinh 16n hon khoang 98%.

Céc hop chat c6 cong thic (I) c6 thé, vi du, dugc diéu ché béi phan ting clia
hop chat c6 cong thic (IT):

ey

hoac mu6i clia ng, trong d6 Q, R?, R* va R’ 1a nhu dugc x4c dinh & phwong 4n bat

ky dugc néu trong phan mo6 ta va X 13 nhém rdi chuyén (vi du, nguyén tir halogen,
hodc theo céch khéic 1a nguyén tit flo) v6i hgp chét cé cong thic (II0):

R2

RV rl"\/\/ OH
(11D)

hoac mu6i cta nd, trong d6 R' va R? 1a nhu duge xdc dinh & phuong 4n bét ky
dugc néu trong phan mo td. Phan tng dugc ti€én hanh mot cich thuan lgi trong
dung moi thich hop (vi du, DMF, DMA hoac THF) va véi su ¢6 mit cia bazo (vi
du, natri hydrua) ¢ nhiét d¢ thich hop (vi du, nhiét do nam trong khoéng 20-50°C).

Do d6, cac hgp chat ¢6 cong thitc (I), va cdc mu6i cta né, 12 hitu ich dé
1am céc hop chét trung gian dé diéu ché céc hop chiat c6 cong thitc (I) va cdu thanh
mot phuong 4n khéc.

Theo mot phwong 4n, sdng ch€ d€ xuit hgp chét c6 cong thic (II), hoac

mudi cua né, trong do:
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Q la vong xyclobutyl hoac xyclopentyl, mdi vong nay tuy y duoc thé boi
mot nhém hydroxy hodc metoxy, hoac Q 1a vong oxetanyl, tetrahydrofuranyl hoic
oxanyl, méi vong nay tiy ¥ dugc thé bdi mot nhém metyl;

R? 12 hydro hoic flo;

R* 1 hydro hoac metyl;

R’ 12 hydro hoic flo; va

X 1a nhém 10i chuyén. Theo mot phuong 4n, X 13 nguyén tir halogen hoic
nhém triflat. Theo mot phwong 4n, X 12 nguyén ti flo.

Theo mot phuong 4n, sdng ch€ dé xuét hop chét c6 cong thitc (II), hoac
mudi cla nd, trong do:

Q la xyclobutyl, 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-
metoxyxyclopent-1-yl, oxetan-3-yl, tetrahydrofuran-3-yl, oxan-3-yl, oxan-4-yl
hodc 4-metyloxan-4-yl;

R? 12 hydro hoic flo;

R* 1 hydro hodc metyl;

R’ 12 hydro hoic flo; va
_ X 1a nhém 19i chuyén. Theo mot phrong 4n, X 14 nguyén tit halogen hoic
nhom triflat. Theo mot phuong 4n, X 1a nguyén ti flo.

Theo mot phuong 4n, sidng ch€ dé€ xuit hop chét c6 cong thic (II), hoic
mudi cia né, trong do:

| Q 1a 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-
metoxyxyclopent-1-yl, oxetan-3-yl, oxan-3-yl, oxan-4-yl hoic 4-metyloxan-4-yl;

R? 12 hydro hoic flo;

R* 1 hydro hodc metyl;

R’ 12 hydro hoic flo; va

X 1a nhém roi chuyén. Theo mot phuong 4n, X 14 nguyén ti halogen hoic
nhom triflat. Theo mot phuong 4n, X 1a nguyén ti flo.

Theo mot phuong 4n, sing ch€ dé xudt 8-(6-flopyridin-3-yl)-3-metyl-1-
(oxan-4-yl)imidazo[5,4-c]quinolin-2-on, hoic mu6i ciia no.

Theo mot phuong 4n, sdng ché dé xuat 8-(6-flopyridin-3-yl)-1-(cis-3-

- metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on, hoic mudi cta né.

-33-



21531

Theo phuong 4n bat ky trong s6 cdc phuong 4n, khi hgp chat ¢6 cong thitc
(IT) hoac mudi cha né dugc dé cap, thi cin phai hiéu ring céc mu6i nay khong
nhat thi€t phai 13 cdc mudi dugc dung. Mot mudi thich hgp clia hop chat ¢ cong
thitc (I) 12 mudi cong axit chdng han. Mudi cong axit ctia hgp chat c6 cong thitc
(I) c6 thé dugc tao ra bing cdch cho hop chit ndy tiép xtc véi axit vo co hoic hitu
co thich hop trong cic di€u kién di biét d6i v6i ngudi hiéu biét trung binh trong
linh vuc k¥ thuat ndy. Mudi cong axit c6 thé, vi du, dugc tao ra bing cach sir dung
axit vo co dugc chon tir nhém bao gom axit clohydric, axit bromhydric, axit
sulphuric va axit phosphoric. Mudi cong axit ciing ¢4 thé dugc tao ra bing c4ch sir
dung axit hitu co dugc chon tir nhém bao gbém axit trifloaxetic, axit xitric, axit
maleic, axit oxalic, axit axetic, axit formic, axit benzoic, axit fumaric, axit
sucxinic, axit tartric, axit lactic, axit pyruvic, axit metansulfonic, axit
benzensulfonic va axit para-toluensulfonic.

Do d6, theo mot phuong an, sdng ché dé xuat hop chat c6 cong thitc (II)
hoac mudi cta né, trong d6 mudi nay 1a mudi cta axit clohydric, axit bromhydrié,
axit sulphuric, axit phosphoric, axit trifloaxetic, axit xitric, axit maleic, axit oxalic,
axit axetic, axit formic, axit benzoic, axit fumaric, axit sucxinic, axit tartric, axit
lactic, axit pyruvic, axit metansulfonic, axit benzensulfonic hoic axit para-
toluensulfonic.

Céc hop chit c6 cong thic (II) c6 thé, vi du, dugc diéu ché bsi phan tng
ctia hgp chat c6 cong thic (IV):

Iv)
trong d6 Q, R* va R® 1a nhu dugc x4c dinh & phuong 4n bat ky duoc néu trong

phin mo ta va X' 1a nhém rdi chuyén (vi du, nguyén tir iot, brom, hodc clo hoic
nhom triflat, hodc theo cich khéc 14 nguyén tit brom) v6i hgp chét cé cong thic
(V):
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~ hodc mudi clia nd, trong d6 R’ va X 1a nhu duge x4c dinh & phuong 4n bat ky duoc

néu trong phan mo ta va Y 12 nhém axit boronic, este boronic hoac kali trifloborat
(vi du, axit boronic, pinacol este ciia axit boronic, hoac kali trifloborat). Phan ting
‘nay c6 thé dugc thyc hién trong céc diéu kién tiéu chudn di biét d6i véi cic ngudi
¢6 hiéu biét trung binh trong linh vuc nay, vi du, v6i su c6 mat chia nguén paladi
- (vi du, tetrakis triphenylphosphin paladi hdeflc paladi(Il) axetat), ty y 1a phoi tir
phosphin (vi du, Xantphos hoac S-phos), va bazo thich hgp (vi du, xesi cacbonat
hodc trietylamin).

Do d6, cdc hop chat c6 cong thic (IV) 12 hitu ich dé 1am c4c hop chit trung
” gian d€ diéu ché c4c hop chét c6 cong thitc (I) va csu thanh mot phuong 4n khéc.

Theo 'mot phuong 4n, sdng ché dé xust hgp chat cé cong thitc (IV), hoic
mudi cua né, trong dé: ,

Q la vong xyclobutyl hoac xyclopentyl, moi vong nay tly y duoc thé bai
mot nhém hydroxy hoac metoxy, hoac Q 1a vong oxetanyl, tetrahydrofuranyl hoic
oxanyl, mbi véng nay tuy y duoc thé bdi mot nhém metyl;

R* 12 hydro hoic metyl;

R’ 12 hydro hoic flo; va

X! 12 nhém 1di chuyén. Theo mot phuong 4n, X! 1a nguyén ti iot, brom,
hodc clo hoic nhém triflat. Theo mot phuong 4n, X' 12 nguyén tit brom.

Theo mot phuong 4n, sdng ch& d€ xudt hop chét ¢6 cong thic (IV), hoac
mudi cta né, trong do:

Q la xyclobutyl, 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-
metoxyxyclopent-1-yl, oxetan-3-yl, tetrahydrofuran-3-yl, oxan-3-yl, oxan-4-yl
hoac 4-metyloxan-4-yl;

R* 12 hydro hoic metyl;

R’ 12 hydro hoic flo; va

X' 1a nhém rdi chuyén. Theo mot phuong 4n, X' 13 nguyén tir iot, brom,

hodc clo hodc nhém triflat. Theo mot phuong an, X' 1a nguyén tir brom.
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Theo mot phwong 4n, sdng ch& dé xudt hop chét c6 cong thic (IV), hoac
mudi cia né, trong do:
Q 1a 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-
metoxyxyclopent-1-yl, oxetan-3-yl, oxan-3-yl, oxan-4-yl hodc 4-metyloxan-4-yl;
R*1a hydro hoic metyl;
R’ 12 hydro hoic flo; va
X' 12 nhém rdi chuyén. Theo mot phuong 4n, X' 13 nguyén tir iot, brom,
hoic clo hoac nhém triflat. Theo mot phuong 4n, X' 1a nguyén tit brom.
Theo moét phuong 4n, sidng ché dé xudt 8-brom-3-metyl-1-(oxan-4-
“ylimidazo[5,4-c]quinolin-2-on.
Theo mot phuong 4n, sing ché dé xuét 8-brom-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on.
Céc hop chit c6 cong thitc (IV) c6 thé dugc diéu ché béing cdc phuong phap
twong tu nhu céc phuong phdp duogc néu trong phan vi du thuc hién sang ché.
Céc hop chit c6 cong thic (I) ciing c6 thé dugc diéu ché béi phén ing cha
hop chét c6 cong thitc (IV) nhu duge mo ta & trén v6i hop chét cé-cong thite (VI):

RZ

I
R

X Y

(VI)

trong d6 R', R? va R® 1a nhu dugc xdc dinh & phuong 4n bat ky dwoc néu trong
phin mé t4 va Y 12 nhém axit boronic, este boronic hoac kali trifloborat (vi du,
axit boronic, pinacol este clia axit boronic, hoac kali trifloborat). Phan ttng nay co
thé dugc thuc hién trong cdc diéu kién tiéu chudn da biét d6i v6i ngudi c6 hiéu
bi€t trung binh trong linh vuc nay, vi du, véi sy c6 mat cha nguén paladi (vi du,
tetrakis triphenylphosphin paladi hoac paladi(II) axetat), tity §, 12 ph6i tit phosphin
(vi du, Xantphos hodc S-phos), va bazo thich hgp (vi du, xesi cacbonat hoic
trietylamin). |

Céc hop chit c6 cong thitc (VI) c6 thé duge diéu ché bing cic phuong phap

trong ty nhu céc phuong phdp dugc néu trong phan vi du thuc hién sdng ché.
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Nho ¢6 hoat tinh c ché kinaza ATM, céc hop chét ¢ cong thic (I), va cic
mudi dugc dung clia chiing dugc ky vong 12 hitu ich trong viéc tri liéu, vi du, dé
diéu tri cic bénh hodc céc tinh trang bénh 1y c6 lién quan it nhét 13 mot phan t6i
kinaza ATM, ké cd ung thu.

Khi “ung thu” dwgc d€ cap, thi diéu d6 ¢6 nghia 12 ké cd ung thu khong di
can 14n ung thu di can, sao cho viéc diéu ung thu bao gém viéc diéu tri ca cac khoi
u nguyén phat 14n cac kh6i u di can.

Thuat ngit “hoat tinh &c ch& kinaza ATM” ding dé chi sy gidm vé hoat
tinh clia kinaza ATM do su dép tng truc ti€p hodc gidn ti€p d6i véi su c6 mat clia
hop chat ¢6 cong thic (I), hoac mudi dugc dung cla né, so véi hoat tinh cta
kinaza ATM khi khong c6 mat hop chat c6 cong thic (I), hoic mudi dugc dung
clia né. Su gidm vé hoat tinh nay c6 thé 1a do sy tuong tic truc ti€p chia hop chit c6
cong thite (I), hodc mudi duge dung cla né véi kinaza ATM, hodc do su twong tic
ctia hgp chat c6 cong thitc (I), hoic mudi dugc dung clia né véi mot hoac nhiéu
yéu t6 khic c6 kha nang tdc dong dén hoat tinh kinaza ATM. Vi du, hop chit c6
~ cong thic (I), hoac mudi duge dung clia né ¢6 thé 1am gidm kinaza ATM béi viéc
gan ket tric ti€p vao kinaza ATM, béi viée 1am cho (truc ti€p hoac gian ti€p) mot
yé€u t6 khic 1am gidm hoat tinh kinaza ATM, hodc bdi viéc (truc ti€p hoac gisn
ti€p) 1am gidm lugng kinaza ATM ¢4 mat trong t& bao hoic co thé.

Thuat ngit “tri liéu” 1a dugc hiéu theo nghia théng thudng cia né trong viéc
d6i ph6 v6i bénh dé 1am thuyén gidm bénh mot phin hoic hoan toan, mot phin
hodc toan bo céc triéu chiing ctia né, hodc dé hiéu chinh hodc bl dip cho cic bénh
Iy tiém 4n. Thuat ngit "tri liéu" cling bao gém viéc "diéu tri du phong" trir khi c6
quy dinh khé4c. Thuat ngit "viéc tri liéu" can dugc hiéu mot cdch tuong ng.

Thuat ngit “di€u tri du phong” 14 dugc hiéu theo nghia thong thudng ctia né
va bao goém diéu tri du phong cép 1 dé ngén ngira sy phat trién chia bénh va diéu tri
du phong cdp 2 khi bénh da phét trién va ngudi bénh duge bio vé tam thdi hodc
vinh vién d6i véi céc dot cdp hoac 1am gidm nhe bénh hodc su phét trién cla céc
triéu chitng méi di kém véi bénh.

Thuat ngit “diéu tri” dwgc st dung déng nghia véi thuat ngit “tri liéu”.
Tuong tu, thuat ngit “diéu tri” c6 thé dugc xem nhu dong nghia véi viéc “4p dung

tri liéu” trong d6 viéc “tri liéu” 1a nhu néu trén.
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Theo mot phuong 4n, sdng ch& dé xuit hop chét c6 cong thic (I), hoic
mudi dugc dung clia né, dung dé tri liéu. '

Theo mot phuong 4n, sing ch& dé xudt hgp chat c6 cong thic (I), hoic
mudi dugce dung clia né ding dé san xudt thudc.

Theo mot phuong 4n, sdng ch& dé xuit hop chét c6 cong thic (I), hoic
mu6i dugc dung cta né, ding dé diéu tri bénh c6 lién quan dén kinaza ATM.
Theo mot phuong 4n, bénh c6 lién quan dén kinaza ATM 14 ung thu. Theo mot
phuong 4n, ung thu nay dugc chon tir nhém ké ca ung thu dai truc trang, u nguyén
bao xdp, ung thur da day, ung thu budng triing, u lympho t& bao B 16n lan téa, bénh
bach ciu u lympho bao man tinh, bénh bach céu u lympho bao cép tinh, ung thu
biéu mo t&€ bao vay ving ddu cd, ung thu vi, ung thu biu mo t& bao gan, ung thu
phdi t&€ bao nhé va ung thu phdi t€ bao khong nhd. Theo moét phuong 4n, ung thu
nay dugc chon tir nhém ké ca ung thu dai tryc trang, u nguyén bao x6p, ung thu da
- day, ung thu budng tring, u lympho t& bao B 16n lan tda, bénh bach ciu u lympho
bao man tinh, ung thu biéu mo6 t& bao vy viing diu cd va ung thu phdi. Theo mot
phuong 4n, ung thu nay 1a ung thu dai trirc trang.

Theo mot phuong 4n, sdng ch€ dé xudt hop chat c6 cong thirc (I), hoac
mudi dugc dung cta né, dung dé diéu tri ung thu.

Theo mot phuong 4n, sdng ch& dé xudt hop chat c6 cong thirc (I), hoic
mudi dugc dung cta n, dung dé diéu tri bénh Huntington.

Theo mot phuong 4n, sdng ché dé xuét hgp chat c¢6 cong thiic (I), hoac
mudi duoc dung clia né dung dé san xuit thuéc diéu tri bénh c6 lién quan dén
kinaza ATM. Theo mot phuong 4n, bénh c6 lién quan dén kinaza ATM nay 1a ung
thu. Theo mot phuong 4n, ung thu nay dugc chon tir nhém ké ca ung thur dai truc
trang, u nguyén bao x0p, ung thu da day, ung thw budng tring, u lympho t& bao B
16n lan t6a, bénh bach cdu u lympho b2o man tinh, bénh bach cdu u lympho bao
- cép tinh, ung thu biéu mo t€ bao vay viing ddu ¢, ung thu vii, ung thu biéu mo t&
bao gan, ung thu phdi t&€ bao nhd va ung thu phdi € bao khong nhd. Theo mot
phuong 4n, ung thu nay duogc chon tir nhém ké ca ung thu dai tryc trang, u nguyén
bao x6p, ung thu da day, ung thu budng tring, u lympho t€ bao B 16n lan tda, bénh
‘bach cdu u lympho bao man tinh, ung thu biéu mo t€ bao vay ving dau cé va ung

thu phéi. Theo mot phuong 4n, ung thu nay 12 ung thu dai truc trang.
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Theo mot phuwong 4n, sing ch€ dé xudt hgp chat c6 cong thitc (I), hoic
mu6i dugc dung ciia né diing dé san xudt thudc diéu tri ung thu.

Theo mot phuong 4n, sdng ch€ mo ta phuong phdp diéu tri bénh trong dé
tic chéion cua kinaza ATM 1a c6 ich & dong vat mdu néng cin diéu tri, bao gém
viéc cho dong vat méu néng ding lugng hitu hiéu tri liéu cla hgp chat c6 cong
thitc (I), hoac mudi dugc dung clia n6. Theo mot phuong 4n, bénh néu trén 13 ung
thu. Theo mot phurong 4n, ung thu nay dugc chon tir nhém ké ca ung thu dai truc
trang, u nguyén bao x6p, ung thu da day, ung thu budng tring, u lympho t&€ bao B
16n lan toa, bénh bach ciu u lympho bao man tinh, bénh bach cdu u lympho bao
cdp tinh, ung thu biéu mo t&€ bao vay ving dau cé, ung thu vi, ung thu biu mo t&
bao gan, ung thu phdi t&€ bao nhd va ung thu phéi t& bao khong nhd. Theo mot
‘phuong 4n, ung thu nay dugc chon tir nhém ké ca ung thu dai truc trang, u nguyén
bao x0p, ung thu da day, ung thu budng tring, u lympho t€ bao B 16n lan tda, bénh
bach cdu u lympho bao man tinh, ung thu biéu mo t€ bao vdy ving diu cd va ung
thu phéi. Theo mot phuong 4n, ung thu nay 13 ung thu dai truc tring.

Thuat ngit "lvong hitu hiéu tri liéu" dung dé chi lugng hop chat cé cong
thie (I) theo phuong 4n bat ky trong s6 cdc phuong dn theo sédng ché c¢6 hiéu qua
dé cho phép “tri liéu” & bénh nhan, hoic dé “diéu tri” bénh hodc r6i loan bénh 1y &
bénh nhan. Trong truong hop ung thu, lugng hitu hiéu tri liéu ndy c6 thé gay ra su
thay d6i bét ky c6 thé thiy dugc hodc ddnh gid dugc & bénh nhan nhu duge mo ta
trong phan dinh nghia cho céc thuat ngit “tri lieu”, “diéu tri” va “diéu tri du
phong” & trén. Vi dy, lugng hitu hiéu nay c6 thé 1am gidm s6 lugng t€ bio ung thu
hodc t&€ bao khdi u; 1am gidm kich thudc toan bo khéi u; tc ché hodc ngan chan su
xam nhap t&€ bao khéi u vao cdc co quan ngoai vi bao gém, vi du, m6 mém va
xuong; trc ch€ va ngan chan su di can khéi u; e ché€ va ngan chin su phét trién
khoi u; 1am thuyén gidm mot vai hodc nhiéu cic triéu chitng lién quan dén ung
thw; lam gidm ty 1&¢ méc bénh va tl vong; ci thién chat lugng cudc s6ng; hoic su
két hop clia cic tic dung nhu vay. Lugng hitu hiéu ndy c6 thé 13 luong di d€ 1am
gidm céc triéu chitng cia bénh dép tng su tc ché hoat tinh kinaza ATM. Déi viéc
diéu tri ung thu, hiéu qua in-vivo c6 thé, vi du, dugc xédc dinh bing cdch danh gid
khoang thoi gian song, thdi gian tién trién bénh (TTP: Time To Disease

Progression), mic ddp tng (RR: Response Rate), khoang thdi gian ddp tng,
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va/hodc chat lugng cudc séng. Nhu duge thira nhan bdi ngudi hiéu biét trung binh
trong linh vic, lugng hitu hiéu nay c6 thé thay ddi tuy thudc vao dudng dung
thudc, viéc ding ta dugc, va viéc dong st dung cing véi cdc thuée khic. Vi du,
khi viéc tri liéu két hop dugc 4p dung, lugng hop chét c6 cong thic (I) hoic musi
dugc dung theo sdng ché khi két hop véi lugng (cic) hoat chat dugc dung khic s&
c6 hiéu qua ph6i hgp dé diéu tri r6i loan bénh 1y dich & bénh nhan dong vat. Theo
sdng ché, luong két hop 1a ndm trong “lugng hitu hiéu tri liéu” khi c6 mat, néu
dugc két hop, 1a di dé 1am gidm céc triéu ching ctia bénh dap ting sut vic ché hoat
tinh ATM nhu dugc mo td & trén. Thong thudng, cic lugng ndy c6 thé xac dinh
dugc boi ngudi c6 hiu biét trung binh trong linh vyc nay bing cich, vi du, bit
~ dau véi khoang liéu lugng dugc mo ta trong phdn mo ta ndy cho hgp chit ¢ cong
thite (I) hodc mudi duge dung ctia né va (cic) khoang liéu lugng dd dugc phé
chuén hodc d3 dugc cong bé cho (c4c) hoat chét duge dung khic.

Thuat ngit “cac dong vat mau néng” bao gom ké ca ngudi, chang han.

Theo mot phuong 4n, sdng ch€ mo ta phuong phap di€u tri ung thu & dong
vat mdu néng cin diéu tri, bao gém viéc cho dong vat mau néng ding hegng hitu
hiéu tri liéu ctia hop chét c6 cong thic (I), hodc mudi duge dung clia né. Theo mot
phuong 4n, ung thu nay dugc chon tir nhém k€ ca ung thu dai truc trang, u nguyén
bao x6p, ung thu da day, ung thu buéng tring, u lympho t€ bao B 16n lan tda, bénh
bach cdu u lympho bao man tinh, bénh bach céu u lympho bao cap tinh, ung thu
biéu mo t& bao vdy ving ddu cd, ung thu vi, ung thu biéu moé t& bao gan, ung thu
phéi t& bao nhd va ung thu phdi t& bao khong nho6. Theo mot phwong 4n, ung thu
nay dugc chon tir nhém ké cé ung thu dai truc trang, u nguyén bao x6p, ung thu da
day, ung thu budng triing, u lympho t&€ bao B 16n lan tda, bénh bach cdu u lympho
bao man tinh, ung thu biéu mo t€ bao vdy ving ddu cd va ung thu phdi. Theo mot
phuong 4n, ung thu nay 1a ung thu dai truc trang.

Theo phuong 4n bat ky, khi dugc d€ cap chung 12 ung thu, thi ung thu nay
c6 thé dugc chon tir nhém ké ca ung thy dai tryc trang, u nguyén bao x6p, ung thu
da day, ung thu budng tring, u lympho t€ bao B I6n lan tda, bénh bach cdu u
lympho bao man tinh, bénh bach ciu u lympho bao cép tinh, ung thu biéu mo t&
bao vay ving ddu cd, ung thu vi, ung thu biéu mo t& bao gan, ung thu phéi t& bao

nhd va ung thu phdi € bao khong nhé. Ung thu nay ciing c6 thé dugc chon tir
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nhém ké ca ung thu dai tryc tring, u nguyén bio x6p, ung thu da day, ung thu
buéng triing, u lympho t& bao B 16n lan tda, bénh bach cdu u lympho bao man
tinh, ung thu biéu mo t€ bao vdy viing ddu c8 va ung thu phéi.

Theo phuong 4n bat ky, khi dugc dé cap chung 13 ung thu thi cdc phuong
ap dudi day c6 thé 4p dung:

Theo moét phuong 4n, ung thu nay 12 ung thu dai tryc trang.

Theo mot phuong 4n, ung thu nay 13 u nguyén bao xop.

Theo mot phuong én, ung thu nay 1a ung thu da day.

Theo mot phuong 4n, ung thu nay 1a ung thu thyc quan.

Theo mot phuong dn, ung thu nay 12 ung thu budng tring.

Theo mot phuong 4n, ung thu nay 13 ung thu mang trong tir cung.

‘Theo mot phwong 4n, ung thu nay 1a ¢ ung thu.

Theo mot phuong 4n, ung thu nay 1a u lympho t€ bao B 16n lan tda.

Theo moét phuong 4n, ung thu nay 1a bénh bach ciu u lympho bao man tinh.

Theo mot phwong 4n, ung thu nay 1a bénh bach cdu u lympho bao c4p tinh.

Theo mot phuong 4n, ung thu nay 13 ung thu biéu m6 t€ bao vay ving ddu

O
O

Theo mot phuong 4n, ung thu nay 1a ung thu vi. Theo mét phuong 4n, ung
thu nay 1a ung thu vi ba tiéu cuc. '

Thuét ngit “ung thu vii ba tiéu cuc” chi ung thu vii bt ky am tinh véi ba thu
thé noi ti€t thu thé oestrogen, thu thé progesteon va Her2/neu.

Theo mot phuong 4n, ung thw nay 12 ung thu biéu mé & bao gan.

Theo mot phuong 4n, ung thu nay 1a ung thu phdi. Theo mo6t phuong 4n,
ung thu phéi 12 ung thu phdi t€ bao nhd. Theo mot phuong 4n, ung thu phéi 12 ung
thu phéi t€ bao khong nho.

Theo mot phuong 4n, ung thu nay 12 ung thir di can. Theo mot phiong 4n,
ung thu di can bao gém sy di can hé than kinh trung wvong. Theo mo6t phuong 4n,
su di can h¢ than kinh trung wong bao gém di can ndo. Theo mot phwong 4n, su di
can h¢ than kinh trung wong bao gém di cin ming nic mém.

Thuat ngit “di can mang ndo mém” xay ra khi ung thu lan dén mang n3o,

~céc 16p mo bao phit ndo va day cot s6ng. Di can c6 thé c6 thé lan t6i mang ndo

- thong qua mau hodc chiing c6 thé di tir di can nfo, dugc mang béi dich nio thy
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(CSF: Cerebrospinal Fluid) chdy qua mang nfo. Theo mot phuong 4n, ung thu nay
13 ung thu khong di can. Viéc diéu tri ung thu dugc mo ta trong phdn mo ta niy cé
thé 12 hitu ich nhu mot phép tri lieu duy nhat, hoic ngoai viéc cho diing hop chat
c6 cong thitc (I), con bao gém viéc phau thuat thong thudng, xa tri liéu hodc héa
tri liéu; hoac két hop cdc phuong phdp difu tri bd sung. Viéc phiu thuat thong
thudng, xa tri liéu hodc héa tri liéu c6 thé dugc d4p dung déng thoi, 14n luot hoac
tach biét v6i viec diéu tri bang hop chat c6 cong thirc (I).
Viéc xa tri liéu c6 thé bao gébm mot hodc nhiéu loai xa tri liéu sau:
i. Xa tri bén ngoai bang c4ch chiéu xa dién ti, va xa tri phiu thuat bing cich
chiéu xa dién tix;
ii. Xa tri liéu bén trong hodc xa tri 4p sat; bao gdm xa tri k& hodc xa tri trong
khoang; hoac
iii. Xa tri toan than, bao gém nhung khong chi gi6i han & xa tri bang iot 131
va stronti 89.
Do d6, theo mot phuong 4n, sing ché dé xuit hgp chdt c6 cong thic (I),
“hoac muéi dugce dung clia né két hop véi viée xa tri lieu, dung dé diéu tri ung thur.
Theo moét phuong 4n, ung thu nay 1a u nguyén bao x6p. Theo mot phuong 4n, ung
- thu nay 1a ung thu di can. Theo mot phuong an, ung thu di can bao gém su di cian
hé thin kinh trung vong. Theo mot phuong 4n, su di can hé than kinh trung vong
bao gom di can ndo. Theo mot phuong 4n, sy di can hé thin kinh trung wong bao
gém di can mang ndo mém.
Theo mot phuong 4n, sdng ch€ dé xudt hgp chit ¢6 cong thic (I), hoic
mu6i dugc dung ctia nd, ding dé diéu tri ung thu, trong dé hop chét ¢ cong thirc
-(I), hoac mudi duoc dung clia nd, dugc st dung két hop véi viéc xa tri liéu. Theo
mot phuong 4n, ung thu nay 1a u nguyén bao x6p. Theo mot phuong é4n, ung thu
nay la ung thu di cén. Theo mot phuong 4n, ung thu di cin bao gém sy di cin hé
than kinh trung wong. Theo mot phuong 4n, sy di can hé than kinh trung wong bao
gom di can ndo. Theo m¢t phuong 4n, sy di can hé than kinh trung wong bao gém
di can mang nio mém.
Theo mot phuong 4n, sdng ch€ dé xuét hgp chat c6 cong thic (I), hoic
mudi dugc dung cia né két hop véi viée xa tri liéu duge ding dong thoi, 14n luot

hoac tach biét d€ diéu tri ung thu. . Theo mot phuong 4n, ung thw duge chon trong
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s6 u nguyén bao x6p, ung thu phdi (vi du, ung thu phdi t€ bao nhé hoic ung thu
phdi t€ bao khong nhd), ung thu vi (vi du, ung thu vii ba tiéu cuc), ung thu biéu
mo t& bao vy vang ddu c6, ung thu thuc quan, cd ung thu va ung thu mang trong
tir cung. Theo mot phuong dn, ung thu nay 13 u nguyén bao x6p. Theo mot phuong
an, ung thu nay 1a ung thu di can. Theo mot phuong 4n, ung thu di can bao gom su
di can hé than kinh trung wong. Theo mot phuong 4n, sy di can hé than kinh trung |
uong bao gom di can ndo. Theo mot phuong 4n, su di can hé than kinh trung wong
bao gom di can mang ndo mém.

Theo mot phuong 4n, sdng ché dé xuét hop chit cé cong thic (I), hodc
mu6i dugc dung clia n6, ding dé diéu tri ung thu, trong d6 hop chét ¢6 cong thic
(I), hoac muoi dugc dung cia né, duge 4p dung ddng thdi, tich biét hodc 14n luot
v6i xa tri liéu. Theo mot phuong dn, ung thu duge chon trong s6 u nguyén bao
x0p, ung thu phéi (vi du, ung thu phéi t& bao nhd hoic ung thu phdi t&€ bao khong
nho), ung thu vi (vi du, ung thu vii ba tiéu cuc), ung thu biéu mo t€ bao vay ving
~ d4u c6, ung thu thuc quan, c¢d ung thu va ung thu mang trong tit cung. Theo mot
- phuong 4n, ung thu nay 13 u nguyén bao xdp. Theo mot phuong 4n, ung thu nay la
ung thu di can. Theo mdt phuong 4n, ung thu di can bao gém su di cin hé than
kinh trung wong. Theo mot phuong dn, sy di can hé than kinh trung wong bao gém
di cén ndo. Theo mot phuong an, sy di can hé than kinh trung wong bao gém di
can mang ndo mém.

Theo mot phuong 4n, sdng ch€ mo ta phuong phap di€u tri ung thu & dong
vat méu néng cin diéu tri, bao gém viéc cho dong vat méu néng dung hgp chat c6
cong thic (I), hoac mu6i dugc dung cia né két hop véi viéc xa tri liéu, trong dé
hop chét c6 cong thitc (I), hoac mudi duge dung cua nd, va xa tri liéu ¢ hiéu qua
chung d€ tao ra hiéu quéa chong ung thu. Theo mot phuong 4n, ung thu dugc chon
trong s6 u nguyén bao xop, ung thu phdi (vi du, ung thu phdi t€ bao nhd hoic ung
thu phéi t€ bao khong nhd), ung thu vi (vi du, ung thu vii ba tiéu cuc), ung thu
biéu mo t& bao vay ving ddu cd, ung thu thuc quan, c6 ung thu va ung thu mang
trong tit cung. Theo mot phuong 4n, ung thu nay 1 u nguyén bao x6p. Theo mot
phuong 4n, ung thu nay 12 ung thu di can. Theo mot phuong 4n, ung thu di can bao

g6m su di can he than kinh trung wong. Theo mot phuong 4n, su di cian hé thin
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kinh trung wong bao gém di cin ndo. Theo mot phuong 4n, su di can hé than kinh
trung wong bao gém di cin mang nio mém.

' Theo mot phuong 4n, sdng ch€ mo ta phuong phép diéu tri ung thu & dong
vat mdu néng cin diéu tri, bao gém viéc cho dong vat mau néng ding hop chat c6
cong thic (I), hodc mu6i dugc dung cia né mot cach déng thoi, tdch biét hodc 14n
luot v6i viéc dp dung xa tri liéu, trong d6 hop chat c6 cong thitc (I), hoic mudi
dugc dung cta nd, va xa tri liéu c6 hiéu qua chung dé tao ra hiéu qua chéng ung
thu. Theo mot phuong 4n, ung thu nay 13 u nguyén bao x6p. Theo mot phuong 4n,
ung thu nay 1a ung thu di can. Theo mot phuong 4n, ung thu di cén bao gém su di
can h¢ than kinh trung wong. Theo mot phuong 4n, sy di can hé than kinh trung
uong bao gom di can ndo. Theo mot phuong 4n, sy di can hé than kinh trung wong
bao gém di can mang ndo mém.

Theo phuong 4n bat ky, phuong phép xa tri liéu ndy duoc chon tit nhém
bao gém mot hoic nhidu phuong phdp xa tri liéu dugc liét ké trong cic muc (i) -
(iii) néu trén. |

Hoéa tri liéu c6 thé bao gém viéc 4p dung mot hoac nhiéu loai chat chéng
khoi u & duéi:

i. Céc chat chong ung thu va sy két hop clia chiing, nhu cdc chat alkyl héa
ADN (vi du, cisplatin, oxaliplatin, carboplatin, xyclophosphamit, cic thuéc nhém
rpﬁ tac nito nhu ifosfamide, bendamustin, melphalan, chlorambucil, busulphan,
temozolamit va cic ngudn nito nhu carmustine); c4c chat chéng chuyén héa (vi
du, gemcitabine va c4c thudc antifolate nhu floropyrimidin nhu 5-florouraxil va
tegafur, raltitrexed, methotrexate, cytosine arabinoside, va hydroxyure); c4c chat
khdng sinh chéng ung thu (vi du, cc antraxyclin nhu adriamycin, bleomycin,
doxorubicin, liposomal doxorubicin, pirarubicin, daunomycin, valrubicin,
epirubicin, idarubicin, mitomycin-C, dactinomycin, amrubicin va mithramycin);
céc chiat chong phan bao (vi duy, vinca alkaloids nhu vincristine, vinblastine,
vindesine va vinorelbine va cac bién doc t6 nhu taxol va taxotere va cac chat dc
ché polokinaza); va céc chét tc ché topoisomeraza (vi du, céc epipodophyllotoxin
nhu etoposide va teniposide, amsacrine, irinotecan, topotecan va camptothecin);
céc chét e ché co ché sira chita ADN nhu kinaza CHK; c4c chat tc ché protein

kinaza phu thugc ADN; céc chét tc ché poly (ADP-riboza) polymeraza (c4c chat
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tic ch€ PARP, bao goém olaparib); va cdc chat tc ch€ Hsp90 nhu tanespimycin va
retaspimycin, cic chit dc ché kinaza ATR (nhu AZD6738); va cic chat tc ché
kinaza WEE1 (nhu AZD1775/MK-1775);

ii. C4c chét chong tao mach nhu céc chét tic ché céc tdc dung cha yéu to
tang trudng ndi moé mach méu, vi dy, khéng thé bevacizumab ctia yéu t6 chéng
ting trudng t€ bao ndi moé mach mau va vi du, chét tc ché tyrosin kinaza ctia thu
thé VEGF nhu vandetanib (ZD6474), sorafenib, vatalanib (PTK787), sunitinib
(SU11248), axitinib (AG-013736), pazopanib (GW 786034) va cediranib
(AZD2171); c4c hop chat nhu da dugc dé cap trong cdc Cong bé don sdng ché
quoc t&€ W097/22596, WO 97/30035, WO 97/32856 and WO 98/13354; va céc
hop chat hoat dong theo cac co ché khac (vi du, linomide, c4c chat itc ché
inhibitors of chitc nang integrin avB3 va angiostatin), hodc céc chat tc ché
angiopoietin va céc thu thé clia ching (Tie-1 va Tie-2), cdc chit tc ché PLGF, céc
chét @c ché phéi tir ki€u denta (DLL-4);

iii) C4c liéu phdp mién dich, bao gém, vi du, cdc liéu phip ex-vivo va
in-vivo dé€ 1am tang kha nang mién dich cia c4c t&€ bao khéi u clia bénh nhan, nhu
gdy nhiém bang cdc xytokin nhu interleukin 2, interleukin 4 hodc yéu t§ kich
thich bach ciu da nhan trung tinh dai thuc bao; cac liéu phép 1am gidm tinh tro t&
bao T hodc di€u hoa chifc nang t& bao T; céc liéu phép ting cudng kha ning dap
ting cua t&€ bao T d6i véi cac khai u, nhu céc khing thé phong bé d6i véi CTLA4
(vi du, ipilimumab va tremelimumab), B7H1, PD-1 (vi du, BMS-936558 hoic
AMP-514), PD-L1 (vi du, MEDI4736) va c4c khdng thé déi khdng véi CD137;
céc liéu phép st dung céc t€ bao mién dich da chuyén nhiém nhu cic t€ bao duoi
gai da chuyén nhiém xytokin; c4c liéu phdp st dung cic dong t& bao khéi u da
chuyén nhiém xytokin, céc liéu phdp sl dung c4c khang thé d6i véi cic khéng
nguyén lién quan t6i khéi u, va cdc khéng thé 1am nghéo céc dang t& bao dich (vi
dy, c4c khang thé khang CD20 chua ti€p hop nhu Rituximab, cdc khang thé khéng
CD20 da gdn nhan Bexxar and Zevalin, va khdng thé khang CD54 Campath); céc
liéu phép st dung cdc khang thé khéng idiotype; cdc liéu phdp ting cudng chic
ning cia t& bao Natural Killer; va cdc liéu phdp 4p dung thé ti€p hop khang thé-
doc t6 (vi du, khidng thé khdng th€ CD33 Mylotarg); cdc doc t6 mién dich nhu
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moxetumumab pasudotox; cc chat d6i khdng cha thu thé giong toll 7 hoac thu thé
giong toll 9;

iv. Céc chat tang cudng hiéu luch, nhu leucovorin.

Do d6, theo mot phuong 4n, sdng ché dé xudt hgp chat c6 cong thitc (I),
hodc mudi duge dung clia n6, va it nhat mot chat chéng khéi u bé sung, diing dé
diéu tri ung thu. Theo mot phuong 4n, séng ché dé xust hop chét c6 cong thic (D),
hodc mudi dugc dung ciia né, ding dé diéu tri ung thu, trong d6 hop chat c6 cong
thitc (I), hodc mudi duge dung clia né duge sir dung két hop véi chit chéng khéi u
bd sung. Theo mot phuong 4n, c6 mot chat chong khdi u bé sung. Theo mot
phuong 4n, c6 hai chat chong khéi u bd sung. Theo mot phuong 4n, ¢ ba hoidc
nhiéu chét chéng khéi u bd sung.

Theo mot phuong 4n, sing ch€ d¢ xudt hop chét c6 cong thitc (I), hoic
- mu6i duge dung chia nd, va it nhat mot chat chong khéi u b sung dugc dung dong
thoi, 14n lugt hoac tach biét dé diéu tri ung thu. Theo mot phuong 4n, sang ché dé
xuéit hgp chét c6 cong thitc (I), hoac mudi dugc dung clia né, dung dé diéu tri ung
thu, trong d6 hop chat c6 cong thitc (I), hoac mudi duge dung cha né, dugc cip
dong thoi, tich biét hoac 14n lugt ciing véi chét chéng khéi u bd sung.

Theo mét phuong dn, sdng ch€ mo ta phuong phép diéu tri ung thu & dong
vat mdu néng céan di€u tri, bao gém viéc cho dong vat mau néng ding hop chat c6
cong thic (I), hodc muéi dugc dung chia né va it nhat mot chat chéng khoi u b
sung, trong d6 lugng hop chat cé cong thiic (I), hodc mudi duge dung ctia né, va
Iwong chat chong khéi u b sung c6 hiéu qua chung dé tao ra hiéu qua chong ung
thu.

Theo mét phuong 4n, sdng ch€ mo td phuong phép diéu tri ung thu & dong
vat mdu néng cin diéu tri, bao gém viéc cho dong vat mau néng diing hop chit c6
cong thic (I), hodc mu6i duge dung cla nd, va viéc cho dong vat méu néng nay
ding dong thoi, tach biét hodc 14n lugt it nhdt mot chét chéng kh6i u bd sung,
trong d6 Tuong hop chat c6 cong thitc (I), hodc mudi duge dung cia né, va lugng
* chat chong khéi u bd sung c6 hiéu qué chung dé tao ra hiéu qua chéng ung thu.
Theo phuong 4n bét ky, chat chéng khéi u b6 sung dugc chon tit nhém bao

g6m mot hodc nhiéu chat chéng khai u da liét ké trong cdc muc (i) - (iv) néu trén.
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Theo mot phuong 4n, sdng ch& d€ xudt hop chét c6 cong thic (I), hodc
mudi dugc dung clia n6, va it nhat mot chét chong ung thu ding dé diéu tri ung
thu. Theo mot phuong an, sing ché dé xuat hop chét c6 cong thitc (I), hoic mudi
dugc dung clia nd, ding dé diéu tri ung thu, trong dé hop chit ¢ cong thirc (I),
hodc mudi dugc dung clia nd, dugc ding két hop véi it nhat mot chat chéng ung
thu. Theo mot phuong 4n, chit chéng ung thu nay dugc chon tir dang sich cic
chat chong ung thu da liét ké trong muc (i) néu trén.

Theo mot phuong 4n, sdng ch€ dé xudt hgp chat c¢6 cong thic (I), hoic
mudi dugc dung cia nd, va it nhit mot chat chéng ung thu duge ding dong thei,
14n luot hodc tich biét dé diéu tri ung thu. Theo mot phuong 4n, sdng ché dé xust
hop chat c6 cong thic (I), hoac mudi duge dung clia nd, dung dé diéu tri ung thu,
- trong d6 hop chat c6 cong thic (I), hoac mudi dugc dung cta né, dugc dung dong
thoi, tidch biét hoac lan lugt cing véi it nhat mot chit chong ung thu. Theo mot
phuong é4n, chat chong ung thu dugc chon tit danh sdch c4c chat chéng ung thu di
liét ké trong muc (i) néu trén.

Theo mot phuong 4n, sang ché dé xuit hgp chat c6 cong thic (I), hoic
mudi dugc dung ctia né, va it nhat mot chat chéng khéi u bé sung dugce chon tir
nhém bao gom cisplatin, oxaliplatin, carboplatin, valrubicin, idarubicin,
doxorubicin, pirarubicin, irinotecan, topotecan, amrubicin, epirubicin, etoposide,
mitomycin, bendamustine, chlorambucil, xyclophosphamit, ifosfamide,
carmustine, melphalan, bleomycin, olaparib, MEDI4736, AZD1775 va AZD6738,
ding dé€ diéu tri ung thu.

Theo mot phuong 4n, sdng ch& d€ xudt hop chét c6 cong thic (I), hoic
mudi dugc dung cla nd, va it nhat mot chat chéng khéi u bd sung duoc chon tir
nhém bao gém cisplatin, oxaliplatin, carboplatin, doxorubicin, pirarubicin,

* irinotecan, topotecan, amrubicin, epirubicin, etoposide, mitomycin, bendamustine,
chlorambucil, xyclophosphamit, ifosfamide, carmustine, melphalan, bleomycin,
olaparib, AZD1775 va AZD6738, dung dé diéu tri ung thu.

Theo mot phuong 4n, sdng ch& d¢ xudt hop chét ¢é cong thic (I), hoic
mu6i dugc dung cta nd, ding dé diéu tri ung thu, trong dé hop chat cé cong thiic
(D, hodc mu6i dugc dung ciia nd, dugc dung két hop vdi it nhdt mot chat chong

kh6i u bé sung duoc chon tir nhém bao gom cisplatin, oxaliplatin, carboplatin,
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valrubicin, idarubicin, doxorubicin, pirarubicin, irinotecan, topotecan, amrubicin,
epirubicin, etoposide, mitomycin, bendamustine, chlorambucil, xyclophosphamit,
ifosfamide, carmustine, melphalan, bleomycin, olaparib, MEDI4736, AZD1775 va
AZD6738.

Theo mot phuong 4n, sdng ch&€ dé xuit hop chét c6 cong thic (I), hoac
mu6i dugc dung ctia nd, va it nhat mot chat chong khéi u bd sung dwoc chon tir
nhém bao goém doxorubicin, irinotecan, topotecan, etoposide, mitomycin,
bendamustine, chlorambucil, xyclophosphamit, ifosfamide, carmustine,
melphalan, bleomycin va olaparib dung d€ diéu tri ung thu.

Theo mot phuwong 4n, sdng ch&€ d€ xuit hop chét c6 cong thic (I), hodc
mudi dugc dung clia n6, ding d€ diéu trj ung thu, trong d6 hop chat c6 cong thic
(D), hogc muéi dugc dung cta né, dugc ding két hop vdi it nhat mot chit chéng
kh6i u bd sung dugc chon tir nhém bao gém doxorubicin, irinotecan, topotecan,
etoposide, mitomycin, bendamustine, chlorambucil, xyclophosphamit, ifosfamide,
carmustine, melphalan, bleomycin va olaparib.

Theo mot phuwong 4n, sdng ch& d€ xuit hgp chat c6 cong thirc (I), hoac
mu6i dugc dung ctia nd, va it nhat mot chit chong khéi u bd sung duge chon tir
nhém bao goém doxorubicin, irinotecan, topotecan, etoposide, mitomycin,
bendamustine, chlorambucil, xyclophosphamit, ifosfamide, carmustine, melphalan
va bleomycin, diing dé diéu tri ung thu.

Theo mot phuong 4n, sdng ch& d€ xuit hgp chat c6 cong thic (I), hoac
mudi dugc dung clia n6, ding d€ diéu tri ung thy, trong d6 hop chét c6 cong thic
(I, hodc mu6i dugc dung clia né, dugc ding két hop véi it nhit mot chit chong
khéi u b8 sung dugc chon tir nhém bao gom doxorubicin, irinotecan, topotecan,
etoposide, mitomyxin, bendamustine, chlorambucil, xyclophosphamit, ifosfamide,
carmustine, melphalan va bleomycin.

Theo mot phuong 4n, sdng ch& d€ xudt hop chat c6 cong thitc (I), hodc
mudi dugc dung clia n6, diing dé diéu tri ung thu, trong d6 hop chét c6 cong thiic
(I), hodc mudi dugc dung ctia né, dwgc ding két hop véi it nhat mot chat chong
kh6i u b6 sung duge chon tir nhém bao gém doxorubicin, pirarubicin, amrubicin

va epirubicin. Theo mot phuong 4n, ung thu nay 1a bénh bach cdu u lympho bao
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cép tinh. Theo mot phuong 4n, ung thw nay 12 ung thu v (vi du, ung thu vii ba tieu
cyc). Theo mot phuong 4n, ung thu nay 12 ung thu biéu mo t€ bao gan.

Theo mot phuong 4n, sdng ch&€ dé xuit hop chit c6 cong thirc (I), hoic
mudi dugc dung clia nd, va irinotecan, dung dé€ diéu tri ung thu. Theo mot phuong
an, sing ch& dé xuat hop chat c6 cong thic (1), hodc mudi duge dung cia né, ding
dé diéu tri ung thu, trong d6 hgp chit c6 cong thitc (I), hoic mudi duoc dung clia
n6, dugc dung két hop véi irinotecan. Theo mot phuong 4n, ung thu nay 13 ung thu
dai truc trang.

Theo mot phuong 4n, sdng ch€ dé xuit hop chat c6 cong thitc (I), hoac
mud6i dugc dung ctia nd, va FOLFIRI, ding dé diéu tri ung thu. Theo mot phuong
dn, sing ch& dé xuat hop chat c6 cong thic (I), hodc mudi duge dung cta né, ding
dé diéu tri ung thu, trong d6 hop chat c6 cong thic (I), hodc mudi duge dung cta
- n6, duge dung két hgp v6i FOLFIRI Theo mot phuong 4n, ung thu nay 13 ung thu
dai tryc trang.

FOLFIRI 13 mot phdc d6 lieu diung két hgp leucovorin, 5-flororaxil va
irinotecan.

Theo mot phuong 4n, séng ché€ dé xust hop chat c6 cong thic (I), hoic
mudi dugc dung ctia nd, ding dé diéu tri ung thy, trong d6 hop chat c6 cong thic
(D, hodc mudi dugc dung cla nd, dugc dung két hop vé6i olaparib. Theo mot
phuong 4n, ung thu nay 13 ung thu da day.

Theo mot phuong 4n, sdng ch€ d€ xuét hop chat c¢6 cong thitc (I), hoic
mudi dugc dung ctia né, dung dé diéu tri ung thu, trong d6 hop chat c6 cong thic
(D, hodc mudi dugc dung cla né, dugc ding két hop véi topotecan. Theo mot
phuong 4n, ung thu nay 13 ung thu phdi t€ bao nhd. Theo mot phuong 4n, sdng ché
dé xudt hop chét c6 cong thitc (1), hodc muéi dugc dung clia né, ding dé diéu tri
ung thu, trong d6 hop chét c6 cong thitc (I), hoac mudi dugc dung clia né, dugc
dung két hop véi tic nhan tri liéu mién dich. Theo mot phwong 4n, tic nhan tri liéu
mién dich bao gém mot hodc nhiéu chat tri liéu d3 liét ké trong muc (iii) néu trén.
Theo mot phuong 4n, tc nhén tri liéu mién dich 12 khang thé khang PD-L1 (vi du,
MEDI4736).

Theo mot phuong 4n, sdng ch€ dé xudt dugc phdm chita hgp chit c6 cong

thic (I) va it nhat mot chét chong khéi u bé sung. Theo mot phuwong 4n, duoc
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phdm ndy cdn chita it nhat mot chat mang hoac chét pha lodng dugc dung. Theo
mot phuong 4n, chat chong khéi u nay 1a chat chéng ung thu.

Theo mot phwong 4n, sdng ch€ dé xudt dugc phdm chita hop chat c6 cong
- thite (I) va it nhat mot chét chéng khéi u b sung, ding dé diéu tri ung thu. Theo
mot phuong 4n, dugc phdm ndy con chifa it nhat mot chat mang hoac chét pha
loang dugc dung. Theo mot phuong 4n, chat chéng khoi u nay 1a chét chng ung
thu.

Theo mot phuong 4n ti€p theo, sdng ché dé xuat bo kit gom:

a) Hop chat c6 cong thitc (I), hoac mudi duge dung ctia n6, & dang liéu don
vi thit nhat;

b) Chat chong khéi u bd sung khéc & dang liéu don vi khic;

c) Céc vat chita dé chita céc dang liéu don vi thit nhat va dang liéu khéc néu
trén; va tiy y
d) Chi dan dung thudc. Theo mét phuong dn, chit chéng khéi u nay bao
* gom chét chong ung thu.

Theo phuong 4n bat ky, khi chat chéng ung thu duogc d€ cap, thi chat chéng
ung thu nay 1a mot hodc nhiéu chét di liét ké trong muc (i) & trén.

Céc hop chit c6 cong thitc (I) , va cdc mudi duge dung cha ching, c6 thé
dugc cung cdp dudi dang cdc dugc phdm, chifa chat pha lodng hoic chit mang
dugce dung.

Do @6, theo mot phuong 4n, sing ché€ dé xuit dugc phdm chita hop chat c6
cong thic (I), hodc mudi duge dung clia nd, va it nhit mot chit mang hoac chat
pha lodng dugc dung.

Céc dugc phdm ndy c6 thé & duéi dang thich hop dé diing qua dudng miéng
(vi du, du6i dang vién nén, vién hinh thoi, vién nang ciing hoic mém, hén dich
‘trong nudc hodc trong ddu, nhii tuong, hoat hodc bot dé phan tan, sird hodc cén
" ngot), d& dung khu trii (vi du, dudi dang kem boi, thusc mé, gel, hodc thé huyén
“phit hoac dung dich trong nudc hodc trong ddu), dé ding qua dudng mili (vi du, &
dang bot da nghién min hodc sol khi 16ng), dé dung bing cich xong hit (vi du,
dudi dang bot da nghién min) hodc dé dung ngoai dudng tiéu héa (vi du, dudi
dang dung dich nudc hodc ddu vo tring dé dung qua dudng finh mach, dudi da,

trong co hoac liéu ding dit trong co), hodc dudi dang thudc dan dé dit trong truc
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trang. Dugc phdm nay c6 thé dugc bao ché bdi cdc phuong phdp thong thudng
bang céch st dung céc t4 dugc thong thudng, da biét trong linh vuc ky thuat nay.
Do vay, ch& phdm dugc dy lieu dé ding qua dudong miéng c6 thé chia, vi du, mot
hozc nhiéu chat tao mau, chét 1am ngot, chat tao huong vi va/hodc chét bao quan.

Theo mot phuong 4n, sdng ché dé xudt dugc phdm chita hop chat cé cong
thic (I), hoac mudi dugc dung cla nd, va it nhat mot chat mang hodc chét pha
loang duoc dung, ding dé tri lidu. |

Theo mot phuong 4n, sdng ché dé xuat duge phdm chita hop chat cé cong
thitc (I), hodc muéi dugc dung ctia nd, va it nhat mot chit mang hoac chit pha
lodng dugc dung, ding dé diéu tri ung thu. Theo mot phwong 4n, ung thu nay duoc
chon tit nhém ké ca ung thu dai tryc trang, u nguyén bao x6p, ung thu da diy, ung
thu budng trimg, u lympho t€ bao B 16n lan tda, bénh bach c4du u lympho bao man
tinh, bénh bach cdu u lympho bao c4p tinh, ung thu biéu mé t&€ bao vay ving dau
6, ung thu vi, ung thu biéu mo t€ bao gan, ung thu phéi t& bao nhd va ung thu
phéi t&€ bao khong nhd. Theo mot phuong 4n, ung thu niy dugc chon tir nhém ké
ca ung thu dai tryc trang, u nguyén bao x0p, ung thu da day, ung thu budng tring,
u lympho t&€ bao B 16n lan tda, bénh back c4u u lympho bao man tinh, ung thu biéu
mo t&€ bao vay ving dau cd va ung thu phdi. Theo mot phuong 4n, ung thu nay 1a
ung thu dai truc trang. '

Thong thuong, hop chat cé cong thic (I) s&€ duge cdp cho dong vat miu
" néng véi liéu don vi ndm trong khodng 2,5-5000mg/m? dién tich co thé clia dong
vat, hQac khoang 0,05-100mg/kg, va thong thuong s& cho mot liéu lugng c6 hiéu
qua tri liéu qua. Dang liéu don vi nhu vién nén hodc vién nang s& thudng chita, vi
du, 0,1-250mg hoat chat. Liéu lugng hing ngay chéc chan sé thay déi tuy thudc
vao vat chu can duge diéu tri, dudng ding thudc cu thé, phwong phép diéu tri bat
ky dugc 4p dung dong thoi, va mitc do trdm trong cta bénh dang duoc diéu tri. Do
~ d6, thdy thudc ngudi ma dang diéu tri cho bénh nhan cu thé bat ky c6 thé quyét
dinh li€u lugng t6i wu.
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Vi du thire hién sang ché

Céc phuong 4n khéc nhau dugc minh hoa béi céc vi du dudi day. Sing ché

khong chi giéi han & céc vi du nay. Trong quy trinh di€u ché néu trong cic vi du,

no6i chung:

i

ii.

iii.

iv.

=

Céc cong doan thuc hién dugc ti€n hanh & nhiét d0 moi trudng/nhiét do
trong phong, tic 12 & nhiét 4o ndm trong khoang tir 17°C dén 30°C va dudi
diéu kién 4p suét moi trudng trir khi c6 quy dinh khéc;

Quad trinh bdc hoi dugce ti€n hanh bang cach boc hoi kiéu quay hoic nho st
dung thi€t bi Genevac trong chan khong va viéc xit 1y duoc tién hanh sau
khi loai bo chat ran ton du bang céch loc ;

Qua trinh tinh ché sic ky nhanh duoc thuc hién trén thiét bi tr dong Armen
Glider Flash: Spot II Ultimate (Armen Instrument, Saint-Ave, France) hodc
hé¢ thong tu dong Presearch combiflash st dung cdc hop chia pha finh
(cartridge) silic oxit Si60 pha tiéu chudn Merck dd nhdi sin (thanh phin
hat: 15-40 hoac 40-63um) ctia hang Merck, Darmstad, Germany, dudi dang
cdc hop silicycle silica cartridge hoac graceresolv silica cartridge;

Phép séc ky diéu ché€ dugc thuc hién trén thi€t bi Waters (600/2700 hoac
2525) duoc 1ap ciing véi quang phd khéi k&€ ZMD hoac ZQ ESCi va cot dao
pha Waters X-Terra hoac Waters X-Bridge hoiac Waters ‘SunFire (C-18,
silic oxit Sum, dudng kinh 19mm hoac 50mm, d¢ dai 100mm, t6¢c do chay
40mL/phiit) bing céch sit dung cdc hén hop phan ci_Ic giam dan gém nuéc
(chita 1% amoniac) va axetonitril hodc hén hgp phan cyc giam didn gém
nuéc (chita 0,1% axit formic) va axetonitril 1am cdc dung méi rira gidi. Cac
vi du 2, 6-8, 13, 16, 18, 19-22, 27, 29, 34, 39, 59, 60, 70 va 71 dwoc tich
truc ti€p tir cic dung dich HPLC diéu ché chita axit formic. Do d6, cic chat
liéu duoc tdch nay chita mot lwong nhit dinh cta axit formic;

Hiéu sut, khi c6 mat, khong nhét thiét phai 12 gid trj 6 da c6 thé dat duoc:
C#u tric ctia cdc san phdm cudi c6 cong thite (T) duge x4c nhan bing quang
phé cong hudng tir hat nhan (NMR: Nuclear Magnetic Resonance), v6i cic
tri s6 do dich h6a hoc NMR dugc do theo thang denta. Phd cong hudng tir
proton dugc xdc dinh bang cich st dung thi€t bi Bruker advance 700
(700MHz), Bruker Avance 500 (500MHz), Bruker 400 (400MHz) hoic
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Bruker 300 (300MHz); 19F NMR ducgc xic dinh & budc séng 282MHz
hodc 376MHz; 13C NMR duogc xdc dinh & budc séng 75MHz hoic
100MHz; Cé4c phép do dugc thyc hién & nhiét do khoang 20-30°C trir khi
¢6 quy dinh khdc; cdc chit viét tat sau day duogc sir dung: s = vach don; d =
vach doi; t = 1a vach ba; q = 1a vach boén; p = pentet/vach nam; m = vach
boi; dd = hai vach d6i; ddd = vach d6i caa vach doi cta vach doi; dt = vach
doi cha vach ba; td = vach ba cua vach doi; qd = vach bén cta vach doi; bs
= vach rong;

Céc san phdm cudi c6 cong thic (I) con dugc dic ta bdi quang phd phéi
sau khi sic ky 1ong (LCMS: Mass Spectroscopy Following Liquid
Chromatography); LCMS dugc tién hanh bang céch sir dung thiét bi Waters
Alliance HT (2790 & 2795) dugc lap cing v6i quang phd khai k& Waters
ZQ ESCi hoac ZMD ESCi va cot X Bridge Spum C-18 (2,1 x 50mm) véi toc
do chay 2,4ml/phit, nhd st dung hé dung moi gom 95%A + 5%C t6i
95%B + 5%C trén 4 phiit, trong 46 A = nuéc, B = metanol, C = hén hop 1:1
metanol:nudc (chita 0,2% amoni cacbonat); hoic bang cich sir dung thiét bi
Shimadzu UFLC hoac UHPLC két hop véi bo do DAD, bo do ELSD va
quang pho khéi k€ 2020 EV (hoidc twong dwong) dugc lip cling véi cot
Phenomenex Gemini-NX Cl18 3,0x50mm, 3,0um cdt hoac tuong duong
(diéu kién kiém) hodc cot Shim pack XR - ODS 3,0 x 50mm, 2,2pm hoic
cot waters BEH C18 2,1 x 50mm, 1,7um hoac twong duong nhé str dung hé
dung moi gom 95%D + 5%E t6i 95%E + 5%D trén 4 phiit, trong dé D =
nuéc (chita 0,05% TFA), E = axetonitril (chita 0,05% TFA) (di€u kién axit)
hoac h¢ dung moéi gom 90%F + 10%G t6i 95%G + 5%F trén 4 phiit, trong
d6 F = nu6c (chta amoni hydro cacbonat 6,5mM va duge diéu chinh t6i do

pH = 10 béng cdch bd sung amoniac), G = axetonitril (diéu kién kiém);

viii. Cédc hop chét trung gian thuong 1a khong duge dac td chung va do tinh

iX.

khiét dugc danh gid bing cic phép phan tich sic ky 16p méng, Phd khéi,
HPLC va/hoac NMR;

Phé nhiéu xa tia X trén mau bot dugc xdc dinh (bing céch sir dung thiét bi
phén tich Bruker D4) bing cich d4t mau tinh thé trén gid d& 14t mdng tinh
thé silic don Bruker (SSC: Single Silicone Crystal) va dan méu thanh 16p
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mong nho tdm kinh cta kinh hién vi. MAu nay dugc kéo véi téc do 30 vong
quay trén phiit (d& ci thién phép théng ké s6 dém) va dugc chidu xa bing
tia X duoc chi€u boi dng di€u chinh tiéu cy tinh bing déng van hanh véi
dién 4p 40kV va dong dién 40mA & bude séng 1,5418 angstrom. Nguén
tia X chuén tryc dugc cho di qua bo phan ky bién tu dong & V20 va su phat
tia phan xa dugc huéng qua khe chéng phan tdn 5,89mm va khe do
9,55mm. MAu dugc phoi trong 0,03 gidy véi s6 gia 0,005700 2-theta (ché
do6 quét lién tuc) trong khoang tir 2 do tGi 40 do 2-theta & ch€ do theta-theta.
Thoi gian chay 12 3 phit va 36 giay. Thiét bi nay dugc 18p cuing v6i bo do vi
tri (Lynxeye). Kiém sodt va ghi chép dit liéu bang thiét bi Dell Optiplex
686 NT 4.0 Workstation van hanh ciing v6i phdn mém va thiét bi Diffrac;
Phép phan tich nhiét quét vi sai dugc thuc hién trén thiét bi TA Q1000
DSC. Thong thuong, dudi Smg chit liéu miu ndm trong dia nhom tiéu
chuén c6 ndp dugc dun néng trong khoang nhiét d6 25°C t6i 300°C véi t6c
do gia nhiét khong d6i 10°C trén phiit. Khi suc nho sit dung khi nito duoc
cép v6i luvu lugng 50ml trén phit

Céc chit viét tit sau dugc st dung: h = gid; r.t. = nhiét do trong phong
(khoang 17-30°C); conc. = dic; FCC = sic ky nhanh trén cot bing cich sir
dung silic oxit; DCM = diclorometan; DIPEA = diisopropyletylamin; DMA
= N,N-dimetylaxetamit; DMF = N,N-dimetylformamit; DMSO =
dimetylsulfoxit; Et,O = dietyl ete; EtOAc = etyl axetat; EtOH = etanol;
K,CO,; = kali cacbonat; MeOH = metanol; MeCN = axetonitril; MTBE =
metyltertbutylete; MgSO, = magie sulphat khan; Na,SO,= natri sulphat
khan; THF = tetrahydrofuran; sat. = dung dich nudc bdo hoa; va

xii. Danh phép goi tén IUPAC dugc tao ra nhd sir dung 'SmiToSd', 1a phan

mém thich hgp dugc xay dung theo dung cu OpenEye Lexichem
(http://www.eyesopen.com/lexichem-tk), hoac Canvas, 12 mot phdn mém
thich hop khéc. 'SmiToSd' dugc sir dung dé goi tén héa hoc cho céc vidu 1
t6i 22 va 25 t6i 42, va Canvas duge sit dung dé goi tén cho cic vi du 23, 24
va 43 t6i 71. 'SmiToSd' khong tu dong ghi nhan héa hoc 1ap thé clia nhém
xyclobut-1-yl da th€ & vi tri 3 c6 mat trong mot vai vi du, vi vay tén duoc

goi trong céc vi du nay da dugc tu chinh slta d€ bao gém héa hoc lap thé
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chinh x4c cta xyclobutyl. Hon th€ nita, nhu d néu & trén, cic hop chat nay
chita nhan imidazo[4,5-c]quinolin-2-on. Tuy nhién, & mot vai vi du, tén
danh phdp JIUPAC mo ta nhan imidazo[5,4-c]quinolin-2-on. C4c nhan
imidazo[4,5-c]quinolin-2-on va imidazo[5,4-c]quinolin-2-on 12 nhu nhau,

cho du goi tén hoi khic nhau vi ¢6 cdc nhdm ngoai vi.

Vidul
- 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

c]quinolin-2-on

’ (o]
CH, k}
| o]
H C/N\/\/O ’</
N

3 = I N
A XX
| Py

Natri hydrua (thé phan tdn 60% trong dau khodng) (21,14g, 528,56mmol)
- dugc bd sung timg phan vao dung dich 3-(dimetylamino)propan-1-ol (27,3g,
264,27mmol) trong DMF (500mL) & 10°C trong thoi gian 20 phit dudi khi nito.
Hén hop thu duge nay duge khudy & nhiét d trong phong trong 1 gid. 8-(6-

~CH,

flopyridin-3-yl)-3-metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on (50,0g,
132,14mmol) dugc bd sung timg phan vao hén hop phén tng nay & 10°C trong
thoi gian 20 phit du6i khi nito. Hén hop thu dugc nay dugc khuay & nhiét do
trong phong trong 16 gi¢. Hon hop phan tng nay duoc pha lodng bing nudc va
chat két tha duogc thu gom béng cich loc, rira bing nude (300mL) va duoc 1am kho
trong chan khong. Chét ran da duoc 1lam kho ndy dugc nghién thanh bot ciing véi
EtOAc (2 L) va dugc loc. San phdm tho nay duoc tinh ché bing cach két tinh ra
khoi MeCN d€ cho san phdm mong muén (50,0g, 82%) 1 chét rin mau tring. Phd
NMR: 'H NMR (400MHz, CDCl,) § 1,90-2,04 (4H, m), 2,29 (6H, s), 2,49 (2H, 1),
2,93-3,07 (2H, m), 3,56-3,67 (5H, m), 4,10-4,30 (2H, m), 4,43 (2H, t), 5,10 (1H,
t), 6,89 (1H, d), 7,80 (1H, d), 7,92 (1H, dd), 8,21 (1H, d), 8,40 (1H, s), 8,51 (1H,
d), 8,71 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 462,3.

Hop chét néu & d€ muc (49,5g, 107,25mmol) dugc tao huyén phii trong
MeCN (300mL) dé tao ra dung dich dac c6 khudy tur do. Dung dich nay dugc
khudy qua dém & nhiét 4o trong phong cho moét dung dich lodng hon. Chat liéu
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nay dugc loc, dugc rira bang MeCN lanh (0°C) (200mL) va dugc 1am kho qua dém
trong chan khong & 30°C dé tao ra hop chét néu & dé muc & dang tinh thé A (48g,
97%) 1a chét rin mau tring. Phd NMR: 'H NMR (400MHz, DMSO-d6) 5 1,81-
1,99 (4H, m), 2,16 (6H, s), 2,37 (2H, t), 2,73 (2H, qd), 3,51 (3H, s), 3,59 (2H, 1),
4,07 (2H, dd), 4,37 (2H, t), 5,14 (1H, ddd), 6,94-7,01 (1H, m), 7,95 (1H, dd), 8,14
(1H, d), 8,18 (1H, dd), 8,43 (1H, s), 8,66 (1H, d), 8,89 (1H, s). Phd khéi: m/z
(ESH)[M+H]+ = 462,6.

Phén dich rira va phan dich loc huyén phi dugc gop lai va dugc 1am bay hoi
dé thu héi chét lieu bd sung (580mg, 1,172%) 1a chét rén dang kem nhat mau.
Chét liéu thu dugc bdi phuong phép trén duge xé4c dinh 12 dang tinh thé A va dugc
phan tich bang XRPD d€ tao ra nhiéu xa do tia X c6 céc dinh dac trung sau.

Béang 1: Céc dinh nhiéu xa tia X trén miu bot dic trung cho dang A clia 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

c]quinolin-2-on

Goc 2-Theta (20) Cuong do (%)
3,9 100
11,6 78
21,3 32
22,2 28
10,7 25
7,7 21
15,4 20
16,9 18
17,4 15
18,4 14

8-(6-flopyridin-3-yl)-3-metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on c6
thé dugc diéu ché theo phuong phap sau day.

-56-



21531

Hop chat trung gian Al: 8-(6-flopyridin-3-y1)-3-metyl-1-(oxan-4-yl)imidazo[5,4-

_Q,

NS

c]quinolin-2-on

Ny e
7
Monopaladi(IV) diﬁatri tetraclorua (0,975g, 3,31mmol) dugc bd sung vio

8-brom-3-metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on (60,0g, 165,64mmol),
axit (6-flopyridin-3-yl)boronic (25,7g, 182,21mmol), K,CO, (68,7g, 496,93mmol)
va axit 3-(di-tert-butylphosphino)propan-1-sulfonic (0,445¢g, 1,66mmol) trong 1,4-
dioxan (400mL) va nuéc (100mL) & nhiét do trong phong trong khong khi. Hon
hop thu dugc nay dugc khudy & 80°C trong 16 gio. Hon hgp phan ting nay duoc
pha lodng bang nudc va chét két tha dugc thu gom bang cach loc, dugc rita bing
nudc (200mL) va duge lam kho trong chan khong. Chat ran thu dugc dugc hoa tan
bang DCM (18L) va hén hgp nay dugc loc qua xelit dé loai bd phén can paladi.
Dung mo6i dugc loai bd dudi 4p suét gidm d€ cho chat liéu duoc mong mudn
(60,0g, 96%) 1a chét ran mau trang, né dugc ding luon ma khong cén tinh ché
thém. Phé NMR: '"H NMR (400MHz, CDCl,) § 1,85-2,01 (2H, m), 2,86-3,02 (2H,
m), 3,57-3,68 (5H, m), 4,16-4,31 (2H, m), 5,11 (1H, t), 6,98-7,19 (1H, m), 7,83
(1H, dd), 8,16 (1H, td), 8,30 (1H, dd), 8,50 (1H, s), 8,60 (1H, s), 8,77 (1H, s). Phd
khoéi: m/z (ES+)[M+H]+ = 379,2.

Hop chat trung gian A2: 8-brom-3-metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-

O
il
-
N

Dung dich clia hydroxit natri (10,34g, 258,48mmol) trong nuéc (900mL)
dugc bd sung vao hdn hgp c6 khudy gém 8-brom-1-(oxan-4-yl)-3H-imidazo[4,5-
c]quinolin-2-on (60,0g, 172,32mmol), iodometan (48,9g, 344,63mmol) va
tetrabutylamoni bromua (5,55g, 17,23mmol) trong DCM (1500mL.) & nhiét do

on
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trong phong trong khong khi. Hon hop thu dugc ndy duge khudy trong 16 gid, sau
d6 DCM dugc loai béd du6i ap sudt giam. Chat két tha duoc thu gom bing cach
loc, dugc rira bang nudc (200mL) va dugc 1am kho trong chan khong dé cho chat
liéu dugc mong mudn (58,0g, 93%) 1a chat rin mau nau, n6 dugc ding luén ma
khong cén tinh ch& thém. Phé NMR: '"H NMR (400MHz, CDCl,) § 1,81-1,98 (2H,
m), 2,82-3,00 (2H, m), 3,60 (3H, s), 3,63 (2H, td), 4,05-4,35 (2H, m), 4,93 (1H, t),
7,69 (1H, dd), 8,03 (1H, d), 8,36 (1H, s), 8,71 (1H, s). Phd khéi: m/z
(ES+H)[M+H]+ = 364. ‘

0 mot quy mo 16n hon, 8-brom-1-(oxan-4-yl)-3H-imidazo[4,5-c]quinolin-
2-on (1300g, 3,73mol) dugc nap vao binh phan iing ciing véi tetrabutylamoni
bromua (130g, 0,40mol) va 2-MeTHF (20,8L). Dung dich ctia NaOH (240g,
6,‘00m01) trong nude (20,8 L) ti€p d6 dugc bd sung trong khoang thoi gian trén 5
phit cing v6i sy tda nhiét quan sat duoc trong khoang nhiét do 18-24°C. Hén hop
hai pha nay hop dugc dun néng t6i 42-48°C truGe khi bd sung metyl iodua
(465mL, 7,47mol) dudi dang dung dich trong 2-MeTHF (930mL). Phén ting ndy
duoc khufly & 45°C trong 17 gid ma & thoi diém d6 phép phan tich HPLC d3 cho
théy c6 2,9% nguyén liéu ban d4u va 97,1% san phdm. Hn hop phén ting nay
dugc gop ciing vé6i cdc mé 16n khac dé co trong chan khong. Huyén phil nuée thu

dugc sau d6 dugc dua trd lai binh phan ing va dugc tao huyén phil trong 1 gidy
| cling véi chat liéu san phdm dugc tao ra tir cac mé 16n duge gop lai & thoi diém
ny. Sau d6, san phdm dugc tadch bang cdch loc, rira bing nuée (2 x 12 L) trude
khi 1am kho trong 10 trong chan khong & 40°C. Téng cong 3479g 8-brom-3-metyl-
1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on dugc tich. Dit liéu phan tich pht hop

v6i dit liéu thu duoc tir cdc mé trude.

Hop chit trung gian A3: 8-brom-1-(oxan-4-yl)-3H-imidazo[4,5-c]quinolin-2-on
o

-

Br. NH
T
N/

Trietylamin (143mL, 1025,07mmol) dugc bd sung vio axit 6-brom-4-
(oxan-4-ylamino)quinolin-3-carboxylic (120g, 341.69mmol) trong DMF (600mL)
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& nhiét do trong phong trong khong khi. Hén hop thu duge nay dugc khudy trong
30 phut truée khi diphenyl phosphorazidat (113g, 410.03mmol) dugc b6 sung vao.
Hén hop thu dwoc nay duge khudy trong 30 phdt & nhiét do trong phong, tiép d6 &

60°C trong 2 git. Dung moi dugc loai bd dudi dp sudt gidm va hén hop phén tng

- dugc pha loang bang nudc. Chat két tha duge thu gom bang cich loc, duoc rira

bang nuéc (250mL) va dugc 1am kho trong chan khong dé cho chat lieu duoc
mong mudn (120g, 101%) 1a chat rin mau nau, n6 dugc dung luén ma khong cin
tinh ch€ thém. Phd NMR: 'H NMR (400MHz, DMSO-d6) § 1,72-1,95 (2H, m),
2,59-2,80 (2H, m), 3,58 (2H, td), 3,98-4,11 (2H, m), 4,75-5,04 (1H, m), 7,75 (1H,
dd), 7,97 (1H, d), 8,43 (1H, s), 8,71 (1H, s), 11,71 (1H, s). Phé khoi: m/z
(ES+H)[M+H]+ = 348.

O mot quy mo 16n hon, axit 6-brom-4-(oxan-4-ylamino)quinolin-3-
carboxylic (2011g, (2005g c6 hoat tinh), 5,71mol) dugc bd sung vao binh phan
ting cing véi DMF (18,2L). Trietylamin (4,7L, 33,72mol) dugc bé sung cling véi
su thu nhiét quan sét dugc trong khoang 21-18°C. Diphenyl phosphorazidat
(1600mL, 7,42mol) dugc bd sung vao trong khoang thdi gian trén 10 phiit ciing
v6i su toa nhiét quan st dugc trong khoang nhiét do 21°C t6i 23°C trong qud trinh
b6 sung. Su toa nhiét ti€p dién v6i mé nay khi dat 55°C sau khoang thdi gian 1 gidy
(40 nhiét duy tri & nhiét 3¢ 30°C) cung véi su thoét khi. Hén hgp phan tng vio lic
dau quay v€ dang dung dich cing vdi chét két tha tao ra sau khoang 30 phit. Khi
~ nhiét do 6n dinh, mé ndy dugc phan tich bing HPLC cho thay c6 su tiéu thu

- nguyén liéu ban ddu va 99% san phdm. Mé nay dugc dun néng t6i 60°C trong 1
gi0 cuing HPLC lai cho thay c6 su tiéu thu nguyén liéu ban ddu va 98% san pham.
Meé nay dugc co trong chan khong t6i thé tich t6i thiéu (khoang 3 14n thé tich) va
phén can dugc bd sung vao nuée (17L) cling véi viée rita bing mot phan nude
khéc (10L). H6n hop nay dugc tao huyén pha trong 1 gid va dugc loc, rira bing
nudc (2x 17L). Sau d6, chét rin dugc dua trd lai binh phén ting va dugc tao huyén
phu trong dung dich NaHCO; bao hoa (10 L) va MeOH (495mL) trong 1 gid. Chat
liéu ran dugc thu gom béng cach loc, rlta bing nuéc (2x 3,5 L) va sau d6 duge lémb
kho trong 10 trong chan khong & 40°C trong 116 h dé tao ra 2023g chit lieu duoc

mong mudn. Di liéu phan tich phit hop véi dit liéu thu duge tir cic mé trudc.
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Hop chét trung gian A4: axit 6-brom-4-(oxan-4-ylamino)quinolin-3-carboxylic
QL '
NH O
BerH

Dung dich ctia hydroxit natri (79g, 1977,60mmol) trong nuéc (1500mL)
dugc bé sung vao hén hgp c6 khudy gém etyl 6-brom-4-(oxan-4-
ylamino)quinolin-3-carboxylat (150g, 395,52mmol) trong MeOH (1500mL) &
nhiét d6 trong phong trong khong khi. Hon hop thu dugce nay duge khudy & 70°C
trong 2 gi¢ truée khi dung moéi duoc loai bd dudi 4p sudt gidm. Hén hgp phan ting
nay dugc diéu chinh t6i 0 pH=3 bang axit clohydric 2M. Chit két tha dugc thu
gom bang cich loc, dugc rira bang nuéc (500mL) va dugc 1am kho trong chan
khong dé cho chat lieu dugc mong muén (120g, 86%) 1a chat rin mau tring, né
dugc dung luén ma khong cén tinh ché thém. Phd NMR: 'H NMR (400MHz,
DMSO-d6) & 1,75-1,82 (2H, m), 2,05-2,09 (2H, m), 3,85-3,94 (5H, m), 7,95 (1H,
d), 8,18 (1H, d), 8,65 (1H, s), 9,01 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 351,1.

O mot quy mo 16n hon, etyl 6-brom-4-(oxan-4-ylamino)quinolin-3-
| carboxylat (1925g, 5,08mol) dugc nap vao binh phan ing cing véi EtOH (12,5 L).
2M NaOH (12,5L, 25,03mol) ti€p d6 dugc bd sung c6 su tda nhiét trong khoang
nhiét d 22-35°C trong khoang thoi gian b4 sung 20 phiit. Mé nay dugc dun néng
t6i 70-80°C trong 17 gid ma tai thoi diém d6 HPLC cho thdy 98,3% san phdm va
<1% nguyén liéu ban ddu. Mé nay dugc c6 trong chan khong dé loai bé EtOH va
duva trd lai binh phan tng. Dung dich HC1 2M (13L) tié€p d6 dugc bd sung cho dén
khi dat dugc do pH = 5-6 trong khi duy tri nhiét 3¢ dudi 50°C. Sy tda nhiét trong
khoéng nhiét d6 20-32°C quan sit dugc trong khoang thdi gian bd sung trén 40
phuit. Chat két tha da tao ra dugc tao huyén phi & 20-25°C trong 1,5 gid trude khi
loc, rira bang nudc cho dén khi dat do pH trung tinh (3 x 7L). Ch4t rin d thu gom
dugc 1am kho trong chan khong & 70°C d€ izo ra 1794g chét lieu dugc mong

muon. Dit liéu phan tich phit hgp véi dit liéu thu dugce tir cdc mé trede.

Hop chét trung gian A5: etyl 6-brom-4-(oxan-4-ylamino)quinolin-3-carboxylat
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L

NH O

Br, A
X 07 “CH,
/
N

DIPEA (139mL, 794,75mmol) dugc bd sung vao etyl 6-brom-4-
cloroquinolin-3-carboxylat (100g, 317,90mmol) va tetrahydro-2H-pyran-4-amin
(35,4¢, 349,69mmol) trong DMA (1000mL) & nhiét d trong phong trong khong
khi. Hon hop thu dugc nay duge khudy & 60°C trong 16 gid, sau d6 dung moi
duoc loai bé duéi dp sudt giam. Hén hop nay duoc chung cat dong soi hai 14n
cung véi toluen dé cho chat liéu dugc mong muon (150g, 124%) 1a chét rén mau
nau, né dugc ding luon ma khong can tinh ché€ them. Phé NMR: 'H NMR
(400MHz, DMSO-d6) 6 1,36 (3H, t), 1,58-1,75 (2H, m), 1,90-2,02 (2H, m), 3,40
(2H, 1), 3,81-3,98 (2H, m), 3,98-4,19 (1H, m), 4,37 (2H, q), 7,82 (1H, d), 7,92
(1H, dd), 8,56 (1H, s), 8,86 (1H, s). Phd khdi: m/z (ES-)[M-H]- = 378, 380.

3 mot quy mo 16n hon, etyl 6-brom-4-cloroquinolin-3-carboxylat (2196g,
(1976g c6 hoat tinh), 6,28 mol) dugc nap vao binh phan tng cing véi DMA
(16L). Tetrahydro-2H-pyran-4-amin (1224g, 12,10mol) dugc bd sung vio trong
khodng thoi gian trén 10 phit c6 su toa nhiét quan sit dugc trong khoang 21-
27°C. DIPEA (3,5L, 20,09mol) dugc bd sung vao khong thdy cé su tda nhiét. Hén
hop nay dugc dun néng t6i 75-85°C va dung dich thu dugc nay dugc khudy trong
18,5 gio & 80°C. HPLC cho théy c6 su tiéu thu nguyén liéu ban diu va 99,2% san
ph4m. Hén hop phan ting dugc 1am mét t6i 50°C va sau dé duogc rét vao nude (50
L). Huyén phu thu dugc nay duge khudy trong 2 gid & nhiét do trong phong va céc
chét rin dugc tich bang cach lgc, rira bing nudc (8L, ti€p d6 2 x 4L). Chat licu rin
dugc 1am kho trong chan khong & 40°C trong 55 gid dé tao ra 2307g chét liéu

dugc mong mudn. Dit liéu phan tich phi hop véi dit liéu thu duogc tir cic mé trude.

Hop chat trung gian A6: etyl 6-brom-4-cloroquinolin-3-carboxylat

Cl (o}
Br A~
S 0~ "CH;
/
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DMF (0,119mL, 1,54mmol) dugc bd sung vao etyl 6-brom-1-[(4-
metoxyphenyl)metyl]-4-oxoquinolin-3-carboxylat (160g, 384,37mmol) trong
thionyl clorua (800mL) & nhiét d) trong phong trong khong khi. Hon hgp thu
duge nay duge khudy & 75°C trong 16 gio, sau d6 dung moi dugc loai bd dudi 4p
sufit giam. Hén hgp thu dugc duge chung cat dong so6i hai 1an cling véi toluen, sau
d6 n-hexan (500mL) dugc bé sung vao. Chat két tha duge thu gom béng c4ch loc,
dugc rira bang n-hexan (200mL) va duoc 1am kho trong chan khong dé cho chat
liéu dugc mong mudn (100g, 83%) 1a chat rin mau nau. Phé NMR: 'H NMR
(400MHz, CDCly) 6 1,47 (3H, t), 4,51 (2H, q), 7,95 (1H, dd), 8,11 (1H, d), 8,60
(1H, d), 9,24 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 314, 316.

O mot quy mo 16n hon, etyl 6-brom-1-[(4-metoxyphenyl)metyl]-4-
oxoquinolin-3-carboxylat (5765g, 13,85mol) dugc nap vao binh phan tng cling
v6i thionyl clorua (28,8 L). Su tda nhiét trong khoang nhiét do 20-26°C di quan
sat dugc. DMF (4,4mL) dIchc b6 sung vao ma khong thay cé su tda nhiét v mé
nay dugc dun néng 1én 75°C va dugc khudy trong 17 git. HPLC cho thdy con lai
1,3% cing vé6i 98,0% san pham. Phan tng duoc co trong chan khong va phin can
dugc chung cat dong so6i cing véi toluen (25 L). Sau d6, chat ran thu dugc duoc
tao huyén phil trong heptan (18,5L) trong 2,5 gid, dugc loc va dugc rira bang
heptan (3 x 4L). Chat liéu ran dugc 1am kho trong chan khong & 35°C dé tao ra
4077g chét liéu dugc mong muon (hiéu suét tho: 93%) c6 chita khoang 5% etyl 6-
brom-1-[(4-metoxyphenyl)metyl]-4-oxoquinolin-3-carboxylat ngoai khoang 4%
san phdm thuy phan bang HPLC (d9 tinh khiét: 90%). Chat liéu tho nay (4077g)
dugc dua trd 1ai binh phan ing va xr 1y lai bang thionyl clorua (14,5 L) va DMF
(2,2mL). Hon hgp nay duge dun néng t6i 75°C trong 40 gid. The thionyl clorua
dugce loai bo trong chan khong va phan can duge chung cit dong soi cing véi
toluen (10 L). Phin can dugc tao huyén phu trong heptan (18 L) trong khoang 16
gid 6 20°C. Chét liéu rin dugc thu gom bang cich loc, mot phan duge loc duédi khi
nito va duge rira bing heptan (3 L) dé tao ra 2196g chét liéu dugc mong muén
(90% theo thir nghiém NMR, 99% theo HPLC). Phén con lai ctia mé nay dugc loc
trong khong khi va duoc rira bing heptan (3 L) dé tao ra 1905g chat liéu duoc
mong mudn (88% theo thir nghiém NMR, 99% theo HPLC). C4c chat rin mau
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vang dugc gop lai dé xtr 1y ti€p (4101g, 3653g c6 hoat tinh, hiéu suit: 83%, 99%
theo HPLC).

Hop chat trung gian A7: etyl 6-brom-1-[(4-metoxyphenyl)metyl]-4-oxoquinolin-
3-carboxylat

Br. e

DBU (102mL, 679,62mmol) dugc bé sung nhé giot vao etyl 2-(5-brom-2-
flobenzoyl)-3-[(4-metoxyphenyl)metylamino]prop-2-enoat (296,5g, 679,62mmol),
trong axeton (1,2 L) & nhiét do trong phong trong thoi gian 2 phit. Dung dich thu
duoc nay dugc khudy trong 16 gid, sau d6 chét liéu rin duge loai bd bing cich loc
va dugc rira bang MTBE dé cho chit liéu dugc mong muén (180g, 64%) 1a chat
rdn mau vang sing. Phd NMR: 1H NMR (400MHz, DMSO-d6) 6 1,30 (3H ,t),
3,71 (3H, s), 4,25 (2H ,q9), 5,60 ( 2H, s), 6,90-6,95 (2H, 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 kh6i: m/z
(ES+)[M+H]+ =418. _

¢ mot quy mo6 16n hon, etyl 2-(5-brom-2-flobenzoyl)-3-[(4-
metoxyphenyl)metylamino]prop-2-enoat (8434g, (7730g dugc gia dinh cé hoat
~ tinh), 17,71mol) dugc nap vao binh phan ing ciing véi axeton (23,2L) & 15°C.
DBU (2,8 L, 18,72mol) dugc b sung vao trong khoang thdi gian trén 25 phiit
cung vdi sy toa nhiét quan sit dugc trong khoang nhiét do 18-23°C trong qud trinh
bd sung. Chét két tha dugc tao ra sau khoang 25 phiit va mé nay tiép tuc tda nhiét
t6i khi dat 37°C sau 1 gio. Phan ting nay dugc khudy & 20°C trong 16,5 gid ma tai
thoi diém d6 HPLC cho thdy c6 sy tiéu thu nguyén liéu ban ddu va 96,5% san
~ ph&m. Chit két tha thu duge duge thu gom bang cach loc dugc itia bing TBME (4
x 3,4L). Sau d6, chét ran dugc 1am kho trong chan khong & 40°C dé tao ra 6033g
chét liéu dugc mong mudn 12 chat rin mau tring (hiéu suét: 81,6% trong 3 budc,
do tinh khiét theo HPLC: 99,8%). Dit liéu phan tich phi hop véi dit lidu thu dugc

3 cac mé trudce.
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Hop chat trung gian A8: etyl 2-(5-brom-2-flobenzoyl)-3-[(4-

metoxyphenyl)metylamino]prop-2-enoat
o o
Br\dj\f‘\ 0" > cH,
F NH
| IS

Pz CHj

o

(E)-etyl 3-(dimetylamino)acrylat (98g, 685,00mmol) dugc b sung timg
phan vao 5-brom-2-flobenzoyl clorua (163g, 685mmol) va DIPEA (120mL,
685,00mmol) trong toluen (800mL) & 10°C trong thdi gian 10 phiit. Dung dich thu
dugc nay dugc khudy & 70°C trong 16 gid, sau d6 dé nguoi. (4-
metoxyphenyl)metanamin (94g, 685mmol) dugc bd sung vao hdn hop nay trong
thoi gian 20 phiit & nhiét do trong phong. Dung dich thu duge niy dugc khudy
trong 3 gi®, sau d6 hon hop phan ing ndy dugc pha lodng bang DCM (4L), va
dwoc rira bang nude (3 x 1L). Pha hitu co duge 1am kho trén Na,SO,, duoc loc va
dugc 1am bay hoi d€ tao ra chit liéu dugec mong muén (300g, 100%) 1a ddu mau
nau, n6 duogc dung luén trong budce ti€p theo ma khong cin tinh ché thém. Phé
khoi: m/z (ES+)[M+H]+ = 436.

O mot quy mo 16n hon, 5-brom-2-flobenzoyl clorua (4318g, 4205 g éé hoat
tinh, 17,71mol) dugc nap vao binh phan tng & dang dung dich trong toluen (7,5L).
DIPEA (3150mL, 18,08 mol) dugc bd sung vao ma khong thdy c6 su tda nhiét.
Etyl-3-(dimetylamino)acrylat (2532g, 17,71mol) dugc bd sung ting phin mot
trong 30 phut trong khi duy tri nhiét do mé <40°C. Sy tda nhiét trong khodng nhiét
d¢ 21-24°C da nhan thay trong khodng thdi gian bd sung 30 phiit cling véi su tang
nhiét do 1én 38°C trong 1 gid. Phan ing nay dugc khqu ¢ 20-30°C trong 16,5 gio.
4-metoxybenzylamin (2439g, 17,78mol) dugc bd sung ting phin mot trong 30
phut trong khi duy tri nhiét 46 mé <40°C. Sy tda nhiét trong khodng nhiét d6 25-
30°C da quan sat dugc trong khodng thdi gian bd sung cling véi viéc 1am nguoi
dugc tao ra bang cich gidm nhiét d¢ 4o binh phan tng xudng 15°C. Phan ing
dugc khudy trong 4 gio & 20-30°C, sau d6 HPLC cho thdy c6 93,2% chét liéu

dwoc mong mudn. Mé nay dugc chia doi dé xir Iy, méi phan nita hén hop nay duogc
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pha loang biang DCM (28;6L) va dugc rira bing nude (3 x 7,8 L). Céc chét hitu co
dugc lam kho trén MgSO, (khoang 550g) va duoc loc, rira bing DCM (4L). Sau
dé, cac 16p hitu co di gop lai dugc co dé tao ra 8444¢ chat liéu dugc mong mudn
duéi dang dau (8434g, hiéu sudt: 106%, do tinh khiét theo HPLC: 94,7%). Dit liéu
phan tich phu hop véi dit lieu thu duge tir cdc mé trude.

Hop chat trung gian A9: 5-brom-2-flobenzoyl clorua

(e}

Br.
7@%"'
F

Thiony] clorua (75,0mL, 1027,36mmol) dugc bd sung nhé giot vio axit 5-
brom-2-florobenzoic (150g, 684,91mmol), trong toluén (1,2L) va DMF (12mL) &
nhiét do trong phong trong thoi gian 1 gid. Hon hop thu duge nay dugc khuay &
70°C trong 16 gi0, sau d6 hén hop nay dugc dé ngudi va duge co trong chan
khong dé€ cho chat liéu dugc mong mudn (160g, 98%) 1a ddu mau vang sdng, né
dugc ding luén ma khong can tinh ché€ thém. Phd NMR: 'H NMR (400MHz,
DMSO0-d6) & 7,26-7,31 (1H, m), 7,83 (1H, dd), 8,02 (1H, d).

¢ mot quy mo 16n hon, axit 3-brom-6-flobenzoic (3888g, 17,75mol) dugc
nap vao binh phan tng & 20°C, ti€p d6 1a toluen (29,2 L). Thionyl clorua
(1950mL, 26,88mol) dugc bd sung vao, ti€p d6 12 DMF (310mL) khong thdy c6
su téa nhiét. Hon hop nay dugc dun néng t6i 65-75°C (dung dich thu dugc & nhiét
do khoang trén 45°C) khong thdy c6 su toa nhiét va c6 su thoét khi nhe. Phan ting
nay dugc khuay trong 40 git, & nhiét do nay va tai thoi diém dé phép phan tich
HPLC di cho thiy c6 87,6% san phdm, 3,4% nguyén liéu ban du. Phan tng nay
dugc co trong chan khong va dugc chung cit dong soi cling vdi toluen (18 L) dé

tao ra 4328 g chit liéu dugc mong mudn (hiéu suét: 103%, 87,3% theo HPLC).
| 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on ciing c6 thé duge diéu ché truc tiép tir 8-brom-3-

metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on theo céch sau day:

8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

c]quinolin-2-on
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oy

Clo(2-dixyclohexylphosphino-2’,4’,6’-triisopropyl-1,1’-biphenyl)[2-(2’-
amino-1,1’-biphenyl)]paladi(Il) (0,070g, 0,09mmol) duoc b sung vao 8-brom-3-
metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on (3,2g, 8,83mmol), K,CO; (3,66,
26,50mmol) va N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yD)pyridin-2-ylJoxypropan-1-amin (3,25g, 10,60mmol) trong 1,4-dioxan (80mL.)
va nude (15mL) duéi khi nito. Hén hop thu duge nay duge khudy & 90°C trong 2
gid. Hon hop phan ing nay dugc co va duge pha lodng bing EtOAc (500mL) va
rira 14n lugt bang nude (2 x 100mL), va nuc mu6i bdo hoa (100mL). Lép hitu co
dugc 1am kho trén Na,SO,, dugc loc va thé tich dugc gidm xuéng con 80mL trong
chan khong. Chét két tha dugc thu gom béng cich loc, dugc rira bang Et,0
(10mL) va dugc 1am kho trong chan khong dé cho chét liéu dugec mong muén
(2,80g, 68,7%) 1a chat ran mau tréng. Di lidu phan tich phi hop véi dit liéu clia
chat liéu duge téng hgp béing c4ch khic. '

G mot quy mo 16n hon, 8-brom-3-metyl-1-(oxan-4-yl)imidazo[5,4-
clquinolin-2-on (1700,1g) dugc tao huyén phi trong EtOH (20,4 L) trong binh
phan tng 50L, sau d6 K,CO; (1948,7¢g) va N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)pyridin-2-ylJoxypropan-1-amin (1731,4g) dugc bd sung
vao. EtOH (6,8 L) va nudc tinh khiét (5,1 L) dugc bd sung vao hdn hop ny trudc
khi bd sung clo(2-dixyclohexylphosphino-2’,4°,6’-triisopropyl-1,1°-biphenyl)[2-
(2’-amino-1,1’-biphenyl)]paladi(Il) (37,3 g). Hon hop nay dugc dun néng dé hoi
luu (77-80°C) va dugc khudy trong 30 phiit véi su héi lvu, sau d6 dugc 1am mét
xu6ng 20°C truéc khi dugc chung cat dudi 4p sust giam t6i thé tich 12,6L. Sau d6,
mé nay dugc 1am xudng nhiét do 15-25°C va nudc tinh khiét (19,9L) dugc bd
sung vao. Mé nay dugc khudy trong thdi gian 1 gio 5 phiit, duge loc va banh loc
dugc rira bing nude tinh khiét (3 x 3,7L), sau d6 dugc 1am kho trong chan khong &
40°C dé cho chét liéu dugc mong mudn & dang tho (1978g, 91,3%). Phan ting nay
duoc 1ap lai & quy mo twong tu dé tao ra ti€p 2084g chat liéu tho. Viéc tinh ché
chat li¢u tho 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-
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yDimidazo[5,4-c]quinolin-2-on (2066,9 g) dugc tién hanh thanh 6 phan 350g hoic
it hon. Chat liéu tho 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-
4-yl)imidazo[5,4-c]quinolin-2-on (350,1g) dugc nap vao binh cdu 10L cing véi
EtOH (7,7 L) va dugc dun néng cho dén khi dung dich duoc tao ra (68-73°C).
Than hoat tinh (35g) dugc bé sung vao va dung dich nay dugc khudy & 70-75°C
_ trong 1 gio. Dung dich néng nay dugc loc nho sir dung phéu loc bang dap tip do
x6p 3 qua dém xelit (khoang 40g) thanh nhiéu phan nhé dé dim bao san phim
nam trong dung dich. Dém xelit ndy dugc rita bing EtOH néng (2L) d€ loai bd
san phdm t6n du bat ky trén xelit va phan dich loc ban ddu duoc nap vio binh
phén ting va phan dich loc rira dugc luu giit trong binh thity tinh 16n. Quy trinh
nay dugc 1ap lai v6i nhitng phén chat liéu tho con lai. Sau khi hoan tét 6 14n loc
néng dugc ti€n hanh trong 2 ngay, phan dich loc trong binh phén ing dugc chung
 cét dudi 4p suat giam cho dén khi phan dich loc con lai (dugc giit trong binh thiy
tinh lé‘h) c6 thé dugc bd sung vao. Sau d6, mé nay dwoc dun néng cho dén khi
dung dich dugc tao ra (69°C) va sau d9, viéc chung cat dugc tiép tuc cho dén khi
thé tich trong binh phén ting twong duong 5 14n thé tich chat liéu ddu vao (nhiét do
chung cat mé t6i da = 55°C). Viéc chung c4t dugc ditng lai va mé nay duoc 1am
mat xudng 5-15°C, dugc loc, duge rira bang EtOH (2,3 L) va dugc 1am kho dé tao
ra san phdm mong muén & dang tinh khiét (1926g, hiéu suat: 93,2%).

Dt liéu phan tich phii hop véi dit liéu ciia chat lieu duge téng hop bing cic
cdch khic/quy mo khéc.

Hop chat trung gian A3, 8-brom-1-(oxan-4-yl)-3H-imidazo[4,5-c]quinolin-

2-on ciing ¢6 thé dugc diéu ché theo cich sau day:

Hop chat trung gian A3: 8-brom-1-(oxan-4-yl)-3H-imidazo[4,5-c]quinolin-2-on
O
Qg
Br mNH
N/

1,3,5-triclo-1,3,5-triazinan-2,4,6-trion (18,9g, 81,9mmol) dugc b sung
timg phan mot vao hén hgp gém 6-brom-4-(oxan-4-ylamino)quinolin-3-
carboxamit (57,3g, 163,7mmol) va DBU (54,7g, 360,1mmol) trong MeOH
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(500mL) & 0°C. Hén hop thu duge nay duge dé am va dugc khudy & nhiét d6 trong
phong trong 30 phit. Hén hop thu dugc nay duge 1am bay hoi t6i khan va phan
can dugc nghién thanh bot cling v6i hén hgp ete ddu mé/EtOAc (5:1, 1000mL) dé
cho chat liéu dugc mong mudn (46,0g, 81%) 1a chat rin mau vang. Phé NMR: 'H
NMR (400MHz, DMSO-d6) 6 1,55-1,64 (2H, m), 1,87-1,98 (2H, m), 3,28-3,42
(2H, m), 3,79 -3,89 (2H, m), 3,95-3,98 (1H, m), 7,62 (1H, bs), 7,70-7,85 (2H, m),
7,89 (1H, d), 8,12 (1H, bs), 8,60 (1H, s), 8,71 (1H, S).

Hop chat trung gian A10: 6-brom-4-(oxan-4-ylamino)quinolin-3-carboxamit
L
NH O '
Br\@@)L
X NH,

Hén hop gém 6-brom-4-cloroquinolin-3-carboxamit (50g, 175,4mmol),
tetrahydro-2H-pyran-4-amin (26,2g, 193mmol) va DIPEA (56,13mL, 438,5mmol)
trong DMA (500mL) dugc khudy qua dém & 90°C. Hon hop nay duoc dé ngudi va
dugc roét vao nude (1500mL). Chat két tha duge loc, duge rira bang nuée (2 x
200mL) va dugc 1am kho dudi dp sudt gidm dé cho chét liéu dwoc mong mudn
(57,3g, 93%) 1a chét rin mau tring. Phé NMR: 'H NMR (400MHz, DMSO-d6) &
2,88-1,92 (2H, m), 2,59-2,78 (2H, m), 3,50-3,62 (3H, m), 3,96-4,08 (2H, m),
4,92-4,98 (1H, m), 7,80 (1H, m), 7,99 (1H, dd), 8,46 (1H, d), 8,74 (1H, s).

. Hop chat trung gian A11: 6-brom-4-cloroquinolin-3-carboxamit

cl o

Br.
N NH,
~

DMF (1,506mL, 19,37mmol) duoc bd sung vio axit 6-brom-4-oxo-1H-
quinolin-3-carboxylic (51,93g, 193,72mmol) va thionyl clorua (353mL,
4843,07mmol) & nhiét 4o trong phong va dung dich thu dugc nay dugc khudy &
70°C trong 2 gi¢ trong mai trudng khi tro. Dung dich thu dugc duge 1am bay hoi
t6i khan va phén can dugc chung cat déng so6i ciing véi ioluen dé cho 6-brom-4-

cloroquinolin-3-cacbonyl clorua (62,13g). 6-brom-4-cloroquinolin-3-cacbonyl
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clorua nay duoc hoa tan trong DCM (420mL.) va dugc bé sung ting phdn mot vao
amoni hydroxit (251mL, 1937,23mmol) & 0°C trong khoang thdi gian trén 15
phut. Dung méi hitu co dugc loai bd duéi dp suat gidm va vat liéu ran duoc thu
gom béng cich loc, dugc rlra bing nudc, Et,O va sau d6 dugc 1am kho dé cho chat
liéu dugc mong mudn (52,82, 95%) 1a chat rin mau tring. Phd NMR: 'H NMR
(500MHz, DMSO-d6) & 8,00 - 8,11 (3H, m), 8,24 (1H, s), 8,45 (1H, s), 8,92 (1H,
s). Phé kh6i: m/z (ES+)[M+H]+ = 287.

Hop chat trung gian A12: axit 6-brom-4-o0xo-1H-quinolin-3-carboxylic
(0]
l OH
N
H
Hydroxit natri 2N (506mL, 1011,43mmol) dugc bé sung vao huyén phil c6
khudy goém etyl 6-brom-4-oxo-1H-quinolin-3-carboxylat (59,9g, 202,29mmol)
trong EtOH (590mL) va dung dich thu dugc nay duge khudy & 75°C trong 1,5 gid.
Nuéc dugc bd sung vao va hdn hgp nay dugc 1am lanh xuéng 0°C. Do pH cla
dung dich nkay dugc di€u chinh t6i 3 nh& s dung axit clohydric va chat két tha
dugc thu gom béng céch loc. Chat liéu rén duoc rira bing nudc, EtOH/nude (1:1),
sau d6 bang Et,0 trudc khi dugc 1am kho dé cho chat liéu dwoc mong mudn
(51,9g, 96%) 1a chat rin mau be. Phé NMR: 'H NMR (500MHz, DMSO-d6) &
7,80 (1H, d), 8,05 (1H, d), 8,37 (1H, s), 8,93 (1H, s). Phd khéi: m/z (ES+H)[M+H]+
=270.

Hop chat trung gian A13: etyl 6-brom-4-oxo-1H-quinolin-3-carboxylat

o (¢]

Bl'\@\)'j/u\o/\c Ha

H
Diphenyl ete (870mL) dugc dun ndng t6i 240°C, sau d6 dietyl 2-[[(4-
bromphenyl)amino]metyliden]propandioat (75g, 219,18 mmol) dugc bd sung timg
phan mot vao. Hon hop nay duge khudy & 240°C trong 60 phiit trong binh cdu
dugc 14p cling vdi thiét bi Dean va Stark. Sau khi 1am nguéi (25°C), chét rin két

tinh dugc tao ra. Hon hop nay dugc pha lodng bing Et,0 va chit liéu rin duoc thu
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gom bang cdch loc, dugc rira bang Et,0 va dugc 1am kho dé cho chat liéu duogc
mong mudn (59,9g) 1a chét ran két tinh mau be, né dugc st dung luon ma khong
can tinh ché hoic dic ta.

Hop chit trung gian A14: dietyl 2-[[(4-bromphenyl)amino]metyliden]propandioat
CH,
Br. o )
::: \N/Qi1:L§o
H
o (0]
| o

Dietyl 2-(etoxymetylen)malonat (71,5mL, 354,02mmol) dugc b éung vao
4-bromanilin (42g, 244,15mmol) trong EtOH (420mL) va hén hop thu duoc nay
dugc khudy qua dém & 78°C. Sau khi dugc 1am lanh xu6ng 10°C, chét rin mau
tring dugc thu gom béng céch loc, dugc rira biang heptan va dugc 1am kho dé cho
chat liéu dugc mong mudn (75g, 90%) 1a chat rén két tinh mau tring. Phd NMR:
'H NMR (500MHz, DMSO0-d6) & 1,25 (6H, s), 4,10-4,27 (4H, m), 7,38 (2H, d),
7,57 (2H, d), 8,37 (1H, bs). Phé khéi: m/z (ES+)[M+H]+ = 344.

Viéc dieu ché N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yD)pyridin-2-ylJoxypropan-1-amin dugc mo ta & dudi.

N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-

ylJoxypropan-1-amin |

?/0 _CHy
O\z\CHs
CH,

CH,

Butyllithi (2,5N, 4,8mL, 50,96mmol) dugc b6 sung vao dung dich g6m 3-
(5-brompyridin-2-yl)oxy-N,N-dimetylpropan-1-amin (2,07g, 7,99mmol) va
4,4,5,5-tetrametyl-2-(propan-2-yloxy)-1,3,2-dioxaborolan (2,79g, 15,00mmol)

- trong THF (20mL) & -78°C trong khodng thdi gian trén 10 phiit trong moi trudng
khi tro. Dung dich thu dugc nay dugc khudy trong 4 gi & 18°C. H6n hgp phan
g nay sau d6 dugc 1lam mat bang cdch bé sung dung dich nuéc di bao hoa cia

- amoni clorua tru6c khi dugce phan bg trong hai 16p EtOAc (100mL) va nudc
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(100mL). Lép hitu co duge co trong chan khong va phan can dugc tinh ché bang
'FCC, rira gidi bang EtOAc/ddu mo ete (1:3) dé cho chat liéu dugc mong mudn
(270mg, 11%) 12 chat ran mau vang. Phé khéi: m/z (ES+)[M+H]+ = 225.

3-(5-brompyridin-2-yl)oxy-N,N-dimetylpropan-1-amin

CHj

I
HSC/N\/\/O@
N
Z Br

3-(dimetylamino)propan—1-01‘ (3,09¢g, 29,95mmol) dugc bé sung vao hén
hgp gém natri hydrua (2,4g, 60,00mmol) trong DMF (50mL) trong thoi gian 20
phiit & nhiét do trong phong. 5-brom-2-flopyridin (5,81g, 33,01mmol) duoc bd
sung vao va dung dich thu dugc nay duogc khudy trong 4 gig & 30°C. Hon hop
phén ng nay sau d6 dugc 1lam mét bang cich bé sung dung dich nuéc d bao hoa
ctia amoni clorua va hén hgp thu dugce duge co6 trong chan khong. Phan cin duge
tinh ché& bang FCC, rira giai bing DCM/MeOH trong Et,0 (10:1) dé cho chat liéu
duoc mong muén (5,2g, 67%) 1a ddu mau vang. Phé khéi: m/z (BES+H)[M+H]+ =
259.

Vidu?2 ,
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on

CHj

/
(o}

iy e
HSC/N\/\/O //

= [ H N"‘\
N—
X X CHs
| A

Pd(Ph;P), (2,074g, 1,79mmol) duoc bé sung vao hdn hop gom 8-brom-1-
(cis-3-metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on (13g, 35,89mmol),
N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
ylJoxypropan-1-amin (13,15g, 43,07mmol) va xesi cacbonat (23,39¢g, 71,78mmol)
trong 1,4-dioxan (200mL) va nudc (40mL) dudi khi nito. Hon hop thu dugc nay
dugc khudy & 90°C trong 3 gid trude khi dé nguoi. Hon hgp phén iing nay duoc co
va dugc pha lodng bang EtOAc (750mL), va rira 14n luot bing nuée (2 x 150mL),
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va nudc mudi bao hoa (150mL). Lép hitu co duge 1am kho trén Na,SO,, dugc loc
va dugc 1am bay hoi dé cho san phdm tho. San phdm tho nay dugc tinh ché bing
FCC, rtra giai gradien 0 t6i 10% MeOH trong DCM, dé cho chit liéu dugc mong
muén (12,50g, 75%) 1a chit rin mau tring. Phd NMR: 'H NMR (400MHz,
DMSO-d6) 6 1,90 (2H, q), 2,16 (6H, s), 2,37 (2H, t), 2,72-2,92 (2H, m), 3,01 (2H,
d), 3,21 (3H, s), 3,50 (3H, s), 3,79-3,95 (1H, m), 4,37 (2H, 1), 5,12 (1H, t), 6,97
(1H, d), 7,82-7,98 (1H, m), 8,11 (1H, d), 8,19 (2H, dd), 8,42 (1H, s), 8,67 (1H, d),
8,87 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 462.

‘Hop chat trung gian B1: 8-brom-1-(cis-3-metoxyxyclobutyl)-3-metylimidazo[4,5-
c]quinolin-2-on

ot

(o)

0

H

N—
Br X CHs
~

Metyl iodua (11,49mL, 183,81mmol) dugc bd sung vao hén hgp gdm 8-
brom-1-(cis-3-metoxyxyclobutyl)-3H-imidazo[4,5-c]quinolin-2-on (32g,
91,90mmol), natri hydroxit (5,51g, 137,85mmol) va tetrabutylamoni bromua
(2,94g, 9,19mmol) trong DCM (400mL) va nuée (300mL) va hén hop thu duge
nay dugc khuily & nhiét do trong phong trong 12 git. DCM duoc loai bo trong
chan khong va chat két tia duge thu gom béang cach loc, dugc rita bang nude
(200mL) va dugc 1am kho trong chan khong dé cho chét liéu dugc mong mudén
(25,00g, 75%) 1a chat rin mau vang nhat. Phd NMR: '"H NMR (400MHz, DMSO-
de) 6 2,72-2,86 (2H, m), 2,9-3,08 (2H, m), 3,22 (3H, s), 3,49 (3H, s), 3,85-3,89
(1H, m), 4,88 - 5,06 (1H, m), 7,74 (1H, dd), 7,98 (1H, d), 8,50 (1H, d), 8,92 (1H,
s). Phé khéi: m/z (ES+)[M+H]+ = 362, 364.

Hop chat trung gian B2: 8-brom-1-(cis-3-metoxyxyclobutyl)-3H-imidazo[4,5-

c]quinolin-2-on
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Trietylamin (39,3mL, 281,89mmol) duoc bd sung vao axit 6-brom-4-[(cis-
3-metoxyxyclobutyl)amino]quinolin-3-carboxylic (33g, 93,96mmol) trong DMF
(200mL) & nhiét do trong phong. Sau khi khudy trong 30 phiit, diphenyl
phosphorazidat (28,4g, 103,36mmol) dugc bé sung vao va hdn hgp thu dugc nay
dugc khudy & 60°C trong 2 gio. Hon hop phan éng nay dugc rét vao nuée
(500mL), chat két tha dugc thu gom béng céch loc, duoc rira bing nude (200mL)
va dugc 1am kho trong chan khong dé cho chit liéu dugc mong muén (32,0g,
98%) 12 chat rin mau vang, né dugc dung lu6n ma khong cén tinh ché& thém. Phd
NMR: 'H NMR (400MHz, DMSO0-d6) § 2,75-2,82 (2H, m), 2,9-3,05 (2H, m),
3,22 (3H, s), 3,80 - 3,90 (1H, m), 4,85-4,99 (1H, m), 7,71 (1H, dd), 7,94 (1H, d),
8,48 (1H, d), 8,69 (1H, s), 10,42 (1H, s). Phd khoi: m/z (ES+)[M+H]+ = 348, 350.

Hop chét trung gian B3: axit 6-brom-4-[(cis-3-metoxyxyclobutyl)amino]quinolin-

3-carboxylic

Natri hydroxit (190mL, 379,70mmol) dugc bé sung vio etyl 6-brom-4-
[(cis-3-metoxyxyclobutyl)amino]quinolin-3-carboxylat (36g, 94,92mmol) trong
hén hgp gébm MeOH (120mL) va THF (120mL) va hén hgp thu duoc nay duoc
khudy & 60°C trong 3 git. Dung moi dugc loai bé dudi dp suét gidm va hén hgp
nay dugc di€u chinh t6i do pH 3 bang axit clohydric 2M. Chat két tha dugc thu
gom béang céch loc, duge rlira bang nude (300mL) va dwugc lam kho trong chan
khong dé cho chat liéu dugc mong muén (33,0g, 99%) 1a chét rin mau vang nhat,
n6 duoc dung luén ma khong can tinh ché thém. Phd khéi: m/z (ES+)[M+H]+ =
351.
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Hop chét trung gian B4: etyl 6-brom-4-[(cis-3-metoxyxyclobutyl)amino]quinolin-
3-carboxylat

DIPEA (41,6mL, 238,43mmol) dugc bd sung vio etyl 6-brom-4-
cloroquinolin-3-carboxylat (30g, 95,37mmol) va 3-metoxyxyclobutan-1-amin
hydroclorua (15,75g, 114,44mmol) trong DMA (100mL) va hén hgp thu duoc hay
dugc khudy & 75°C trong 5 gid. Dung moi dugc loai bd dudi ap sudt gidm dé cho
chat liéu dugc mong mudn (36,0g, 100%) 1a chét ran mau vang, n6 dugc ding
luon ma khong cin tinh ché thém. Phé NMR: 'H NMR (300MHz, DMSO-d6) &
1,38 (3H, t), 1,85-1,98(2H, m), 2,75-7,89 (2H, m), 3,17 (3H, s), 3,65-3,78 (1H,
m), 3,98-4,05 (1H, m), 4,35 (2H, q), 7,60 (1H, d), 7,70 (1H, dd), 8,40 (1H,d),
8,84-8,35 (1H, m). Phé khéi: m/z (ES+)[M+H]+ = 379.

Hop chat trung gian B2: 8-brom-1-(cis-3-metoxyxyclobutyl)-3H-imidazo[4,5-
c]quinolin-2-on, ciing ¢ thé dugc diéu ché theo cich sau day.

CH
13
[0)

H>g\ 0
H N’/(
Br\@(::(NH
X
DBU (5,36mL, 35,86mmol) dugc bd sung mot 14n vio hén hop gém 6-

brom-4-[(cis-3-metoxyxyclobutyl)amino]quinolin-3-carboxamit (6,28¢,
17,93mmol) va 1,3,5-triclo-1,3,5-triazinan-2,4,6-trion (1,667g, 7,17mmol) trong
MeOH (65mL). Hén hop thu dugc nay duge khudy & nhiét d6 trong phong trong
18 gid. Hon hop thu dugc nay duge duge 1am bay hoi t6i kho va phan cin duoc
tinh ché€ bang FCC, rlra gidi gradien 0 t6i 10% MeOH trong DCM, dé cho chit
liéu dugc mong mudn (6,48g, 104%). Dit liéu phit hop véi dii liéu clia chat lieu

dugc tao ra tir qua trinh téng hop khic dugc mo ta & trén.
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Hop chét trung gian B5: 6-brom-4-[(cis-3-metoxyxyclobutyl)amino]quinolin-3-
carboxamit

o

DIPEA (13,76mL, 78,80mmol) duoc bd sung vao hdn hop gém 6-brom-4-
- cloroquinolin-3-carboxamit (7,5g, 26,27mmol) va 3-metoxyxyclobutan-1-amin
hydroclorua (3,98g, 28,89mmol) trong DMA (35mL) va hén hop thu dugc nay
duoc khudy & 100°C trong 18 git. Hon hop phan ting nay dugc pha lodng bing
nude (250mL) va chat két tha duge thu gom bang céch loc, dugc rira bing nudc
(50mL) va dugc 1am kho trong chan khong dé cho chét liéu dugc mong muén
(6,28g, 68,3%) 1a chat ran mau nau vang, n6 duge ding luén ma khong can tinh
ché thém. Phé NMR: 'H NMR (400MHz, DMSO-d6) & 2,45-2,55 (2H, m), 2,76-
2,88 (2H, m), 3,17 (3H, s), 3,66 (1H, q), 4 - 4,16 (1H, m), 7,67 (1H, s), 7,80 (1H,
dd), 7,93 (1H, dd), 8,15 (1H, s), 8,59 (1H, s), 3,69 (1H, s), 9,34 (1H, s). Phé kh6i:
m/z (ES+)[M+H]+ = 350, 352.

Vidu3
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1 -(4-mety10xan-4-\
yl)imidazo[5,4-c]quinolin-2-on

0
CH, o

. O
H o NSO~ N
3 | H;C
N N N~cH,
F N)

8-brom-7-flo-3-metyl-1-(4-metyloxan-4-yl)imidazo[5,4-c]quinolin-2-on
(0,13g, 0,33mmol) dugc bd sung vao N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyridin-2-ylJoxypropan-1-amin (0,121g, 0,40mmol), xesi
cacbonat (0,322g, 0,99mmol) va Pd(Ph;P), (0,038g, 0,03mmol) trong 1,4-dioxan
(5mL) va nuéc (1mL) duéi khi nito. Hén hop thu dugc nay duge khudy & 80°C
trong 2 gid. San phdm tho nay duoc tinh ché bing HPLC diéu ché (cot Waters
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XBridge Prep C18 OBD, silic oxit Spm, duong kinh 19mm, d6 dai 100mm), bing
cach sir dung hén hgp phan cuc gidm didn gém nuéc (chita 0,1% NH3) va MeCN

lam cdc dung moi rira gidi. C4c phan doan chita hgp chét dugc mong muén duge

1am bay hoi t6i kho dé cho chét liéu dugc mong muén (0,050g, 30,8%) 12 chét rin
mau tring. Phd NMR: 'H NMR (400MHz, DMSO-d6) § 1,82-2,10 (7H, m), 2,18
(6H, s), 2,35-2,50 (2H, m), 3,0-3,1 (2H, m), 3,31-3,39 (2H, m), 3,35 (3H, s), 3,61-
3,74 (2H, m), 4,36 (2H, t), 6,99 (1H, d), 7,97 (1H, d), 8,01 (1H, dt), 8,39 (1H, d),
8,45 (1H, d), 8,97 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 494,

Céc hop chat duéi day dugce tdng hop theo c4ch thifc tvong tu bing cich sit

dung este boronic thich hgp va bromua thich hgp:

Vidu

Ciu tric

Tén

4%*

HaC”

CH

'I‘l\a/\/o

=z ] N—-\
x N N~CH,
~
N

o p

muoi axit metansulfonic cua 8-[6-
(3-dimetylaminopropoxy)pyridin-3-
y1]-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on

Sk

8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-
1-(cis-3-hydroxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on

8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-
7-flo-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on

8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-
3-metyl-1-(4-metyloxan-4-

yl)imidazol5,4-c]lquinolin-2-on

8**

8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-
7-flo-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on
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Vidu Ciu tric Tén
9 CH; OiL o 8-[6-(3-
Hye SO~ N ,( dimetylaminopropoxy)pyridin-3-yl]-
N N—cp|7-flo-3-metyl-1-(oxetan-3-
j y)imidazo[5,4-c]quinolin-2-on
F N
10%** —O 8-[6-(3-
S 4/? o |dimetylaminopropoxy)pyridin-3-yl]-
oSN T 7 flo-3-metyl-1-{(3R)-oxan-3-
N Ny CHs yllimidazo[5,4-c]quinolin-2-on
F N
11#%* 0 8-[6-(3-
fre dimetylaminopropoxy)pyridin-3-yl]-
| _ 0 J
HaG” NN | Hf NJ( 7-flo-3-metyl-1-[(3S)-oxan-3-
N NG yllimidazol[5,4-c]quinolin-2-on
F N/
12%% £ 8-[6-(3-
o © dimetylaminopropoxy)pyridin-3-yl]-
e T o 1-(cis-3-metoxyxyclobutyl)-3H-
-~ /
NN K imidazof4,5-clquinolin-2-on
NS AN .
13k k% o Q 8_[6.,(3_
e o jdimetylaminopropoxy)pyridin-3-yl]-
Hye NN | N’{q ., |l-(oxan-4-yl)-3H-imidazo[4,5-
M N\/\( c]quinolin-2-on
14%* HO 8-[6-[3-(azetidin-1-
E\ H>§L o [yDpropoxy]pyridin-3-yl]-1-(cis-3-
N ON2 H N—/{ hydroxyxyclobutyl)-3-
%jN\cHsmetylimidazo[4,5-c]quinolin—2--on
15%* HO 1-(cis-3-hydroxyxyclobutyl)-3-
C\ o H%;L o  [metyl-8-[6-(3-pyrolidin-1-
N0\~ I i v ylpropoxy)pyridin-3-
N Ny CHe yl]imidazo[4,5-c]quinolin-2-on
| N
1G¥*k*k 0 8-[6-(3-

dimetylaminopropoxy)pyridin-3-yl]-
3-metyl-1-[{3R)-oxan-3-
yl]limidazo[5,4-c]quinolin-2-cn
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Vidu Ciu tric Tén

IWEELEES 0o 3-16-(3-
v /EHa o Q o dimetylaminopropoxy)pyridin-3-yl1]-
HyC™ NN T N’(N\CH 3-metyl-1-[(3S)-oxan-3-
X S * yllimidazo[5,4-c]quinolin-2-on
18 CHs 8-[6-(3-dimetylaminopropoxy)-2-
. oy ° flopyridin-3-yl1]-1-(cis-3-
Hac,r'q\/\/o _ ;LN ’/(0 metoxyxyclobutyl)-3-

metylimidazo[4,5-c]quinolin-2-on

Naw N N—CH,
F N/
19 £Ha 8-[6-(3-dimetylaminopropoxy)-2-
o, H° flopyridin-3-yl]-7-flo-1-(cis-3-
@ o metoxyxyclobutyl)-3-

|
[o)
Ho SO 2 N’< R o e .
8 | H metylimidazo[4,5-c]quinolin-2-on
N
X X/ CHs
F F/ Pz

20 8-[6-(3-dimetylaminopropoxy)-2-
flopyridin-3-yl]-3-metyl-1-[(3S)-
oxan-3-yl]Jimidazo[5,4-c]quinolin-2-

on

21 8-[6-(3-dimetylaminopropoxy)-2-
' tlopyridin-3-yl]-3-metyl-1-(oxan-4-

yDimidazo[5 ,4-c]quinolin-2-0n

0 flopyridin-3-yl]-3-metyl-1-[(3R)-
"4 loxan-3-ylJimidazo[5 4-c]quinolin-2-
on

22 (702 8-[6-(3-dimetylaminopropoxy)-2-
H

2 ylpropoxy)-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-

D3k FFAFF CZ 7-flo-3-metyl-8-[6-(3-pyrolidin-1-
; N
N c]quinolin-2-on
— .

ylpropoxy)-3-pyridyl]-1-[(3R)-
tetrahydropyran-3-yl}imidazo[4,5-
NS Sy ¢ c]quinolin-2-on

L,

| 24k dskk (702 7-flo-3-metyl-8-[6-(3-pyrolidin-1-
H

* Phan tng dugc khudy trong 18 gid & 80°C. Hop chit nay ciing ¢6 thé duoc tach

dudi dang mudi axit metansulfonic bang cdch hoa tan bazo ty do trong DCM, xit
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) 1}’! bﬁng axit metansulfonic (khoang 1,1 dwong lugng), c6 dic trong chan khong va
_ nghién phén can ciing véi Et,0.

** Phan tng dugc khudy trong 2 gid 6 90°C.

- ®¥* Phan ting dugc khuéy trong 75 phiit & 120°C.

##** Phan ng sit dung nguyén liéu ban dau tert-butyl 8-brom-1-(oxan-4-yl)-2-
oxoimidazo[5,4-c]quinolin-3-carboxylat va dugc khudy & 90°C trong 2 gio. Chat
- liéu tho nay dugc tinh ché bang HPLC diéu ché bing c4ch sir dung hén hop phan
c1_ic gidm dan gom nudc (chita 0,3% axit formic) va MeCN 1am céc dung moi rira
‘ gia’ﬁ; Khong cén c6 buée khir nhém béo vé.
**%%% Phan ting dugc thuc hién nho str dung clo(2-dixyclohexylphosphino-2',4',6'-
triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'"-biphenyl)]paladi(Il) 1am ch4t xic tic
va dugc khudy & 100°C trong 3 gio.

-+ #x Phin tng duge khudy trong 1 gidy & 100°C,

Vi du 4: Phd NMR (bazo tu do): 'H NMR (500MHz, DMSO-d6) & 1,90 (2H, P>
2,18 (6H, s), 2,35-2,43 (2H, m), 3,55 (3H, s), 4,37 (2H, t), 5,07 (2H, dd), 5,28
" (2H,.t), 6,13 - 6,24 (1H, m), 6,97 (1H, d), 7,98 (1H, dd), 8,15 (1H, d), 8,17-8,27
(1H, m), 8,50 (1H, d), 8,69 (1H, d), 8,94 (1H, s). Phd NMR (mu6i axit
metansulfonic): '"H NMR (500MHz, DMSO-d6) § 2,06 (2H, dt), 2,31 (3H, s), 2,59
~ (6H, s), 2,79-3,05 (2H, m), 3,55 (3H, s), 4,40 (2H, 1), 5,07 (2H, dd), 5,27 (2H, 1),

6,14 - 6,24 (1H, m), 6,99 (1H, dd), 7,99 (1H, dd), 8,15 (1H, d), 8,25 (1H, dd),
8,53 (1H, d), 8,70 (1H, dd), 8,94 (1H, s), 9,35 (iH, s). Phd khéi: m/z
(ES+)[M+H]+=433,6.

Vi du 5: Phé NMR: 'H NMR (400MHz, DMSO-d6) & 1,87-1,92 (2H, m), 2,15
(6H, s), 2,38 (2H, t), 2,78-2,98 (4H, m), 3,50 (3H, s), 4,01-4,19 (1H, m), 4,40
(2H, 1), 4,92 (1H, p), 5,26 (1H, d), 6,97 (1H, d), 7,92 (1H, dd), 8,11 (1H, d), 8,20
(1H, dd), 8,41 (1H, s), 8,67 (1H, d), 8,85 (1H, s). Phé khéi: m/z (ES+H)[M+H]+ =
462,3.

Vi du 6: Phé NMR: 'H NMR (300MHz, DMSQ-d6) & 1,93 (2H, t), 2,22 (6H, s),
2,48 (2H, t), 2,77-2,79 (2H, m), 2,93-3,02 (24, m), 3,10 (3H, s), 3,49 (3H, s),
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3,69-3,9 (1H, m), 4,37 (2H, t), 5,06 (1H, p), 6,98 (1H, d), 7,90 (1H, d), 8,04 (1H,
dd), 8,37 (1H, d), 8,50 (1H, d), 8,91 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 480.

Vi du 7: Phé NMR: 'H NMR (400MHz, DMSO0-d6) & 1,92-1,98 (2H, m), 2,00
(3H, s), 2,01-2,07 (2H, m), 2,28 (6H, s), 2,50-2,54 (2H, m), 3,11 (2H, d), 3,36
(2H, t), 4,35-4,38 (2H, m), 3,51 (3H, s), 4,36 (2H, t), 6,97 (1H, d), 7,90 (1H, dd),
8,11-8,15 (2H, m), 8,47 (1H, s), 8,57 (1H, d), 8,95 (1H, s). Phé khéi: m/z
(ES+H)[M+H]+ = 476.

Vi du 8: Phé NMR: 'H NMR (400MHz, DMSO-d6) & 1,92-1,96 (4H, m), 2,23
(6H, s), 2,49-2,51 (2H, m), 2,62 -2,75 (2H, m), 3,33-3,57 (5H, m), 4,05 (2H, dd),
4,37 (2H, t), 5,03-5,11 (1H, m), 6,98 (1H, d), 7,94 (1H, d), 8,08 (1H, dd), 8,34
(1H, d), 8,54 (1H, s), 8,93 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 480.

Vi du 9: Phd NMR: 'H NMR (400MHz, DMSO-d6) & 1,85-1,91 (2H, m), 2,16

~(6H, s), 2,37 (2H, 1), 3,53 (3H, s), 4,36 (2H, 1), 5,01 (2H, 1), 5,24 (2H, 1), 6,13
“(1H, p), 6,98 (1H, d), 7,93 (1H, d), 8,05 (1, dd), 8,43 (1H, d), 8,50 (1H, s), 8,97
~(1H, s). Phé khéi: m/z (ES+)[M+H]+ = 452.

Vi du 10: Phé NMR: '"H NMR (500MHz, DMSO-d6) & 1,78 (2H, dd), 1,90 (2H,
p), 2,17 (7TH, s), 2,38 (2H, 1), 2,66 (1H, qd), 3,38 (1H, td), 3,49 (3H, s), 3,91 (1H,
d), 4,12 (1H, dd), 4,21 (1H, t), 4,38 (2H, t), 4,91 (1H, ddd), 7,01 (1H, d), 7,93
(1H, d), 8,06 (1H, dt), 8,26 (1H, d), 8,51 (1H, s), 8,92 (1H, s). Phd kh6i: m/z
(ES+H)[M+H]+ = 479.

-Vidu 11: Phd NMR: '"H NMR (500MHz, DMSO-d6) § 1,80 (2H, d), 1,90 (2H, p),
2,17 (7TH, s), 2,38 (2H, 1), 2,61-2,73 (1H, m), 3,38 (1H, td), 3,50 (3H, s), 3,91 (1H,
- d), 4,12 (1H, dd), 4,21 (1H, t), 4,38 (2H, 1), 4,86 - 4,98 (1H, m), 7,01 (1H, d), 7,94
(1H, d), 8,06 (1H, dt), 8,27 (1H, d), 8,52 (1H, s), 8,92 (1H, s). Phé khéi: m/z
(ESH)[M+H]+ =479

"~ Vi dy 12: Phé NMR: 'H NMR (400MHz, DMSO-d6) & 1,89-1,91 (2H, m), 2,15
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(6H, s), 2,35 (2H, t), 2,78-2,83 (2H, m), 2,96-3.303 (2H, m), 3,19 (3H, s), 3,83
(1H, p), 4,36 (2H, v), 5,09 (1H, p), 6,97 (1H, d), 7,91 (1H, dd), 8,08 (1H, d), 8,20
(1H, dd), 8,43 (1H, d), 8,65 (1H, d), 8,87 (1H, s), 11,54 (1H, bs). Phd khéi: m/z
(ES+)[M+H]+ = 448.

Vi du 13: Phé NMR: 'H NMR (300MHz, DMSO-d6) § 1,85-1,92 (4H, m), 2,19
(6H, s), 2,40 (2H, t), 2,69-2,75 (2H, m), 3,57 (2H, t), 4,04-4,09 (2H, m), 4,36 (2H,
t), 5,08 (1H, p), 6,98 (1H, d), 7,94 (1H, dd), 8,10-8,21 (2H, m), 8,42 (1H, s), 8,65
(1H, s), 8,66 (1H, s), 11,57 (1H, s). Pho khéi: m/z (ES+)[M+H]+ = 448.

~ Vi duy 14: Phé NMR: 'H NMR (300MHz, DMSO-d6) § 1,77-1,90(2H, m), 1,90-
1,99 (2H, m), 2,47-2,51 (2H, m), 2,72-2,91(4H, m), 3,09 (4H, t), 3,50 (3H, s),

-4,04-4,08 (1H, m), 4,33 (2H, t), 4,94 (1H, p), 5,24 (1H, d), 6,95 (1H, d), 7,92 (1H,
dd), 8,11 (1H, d), 8,20 (1H, dd), 8,41 (1H, d), 8,66 (1H, d), 8,87 (1H, s). Phd
khai: m/z (ES+)[M+H]+ = 460.

Vi du 15: Phé NMR: 'H NMR (300MHz, DMS0-d6) § 1,67-1,70 (4H, m), 1,88-
1,97 (2H, m), 2,44-2,51 (4H, m), 2,54-2,56 (2H, m), 2,79-2,95 (4H, m), 3,49 (3H,
s), 4,05-4,11 (1H, m), 4,37 (2H, t), 4,93 (1H, p), 5,24 (1H, d), 6,96 (1H, d), 7,92
(1H, dd), 8,11(1H, d), 8,20 (1H, dd), 8,40 (1H, d), 8,66 (1H, d), 8,87(1H, s). Phd
kh6i: m/z (ES+)[M+H]+ = 474.

Vi du 16: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,75-1,97 (4H, m), 2,10-
2,22 (1H, d), 2,24 (6H, s), 2,42-2,55 (2H, m), 2,62-2,77 (1H, m), 3,34-3,45 (1H,
m), 3,50 (3H, s), 3,92 (1H, d), 4,10-4,26 (2H, m), 4,35 (2H, t), 4,89-5,02 (1H, m),
6,98 (1H, d), 7,92 (1H, dd), 8,12-8,19 (2H, m), 8,33 (1H, s), 8,62 (1H, d), 8,89
(1H, s). Phé khéi: m/z (ES+)[M+H]+ = 462,25.

Vi du 17: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,75-1,97 (4H, m), 2,10-
2,28 (7TH, m), 2,40 (2H, 1), 2,62-2,77 (1H, m), 3,33-3,47 (iH, m), 3,50 (3H, s),
3,93 (1H, d), 4,10-4,26 (2H, m), 4,35 (2H, t), 4,91-5,05 (1H, m), 6,98 (1H, d),
7,95 (1H, dd), 8,12-8,19 (1H, m), 8,35 (1H, s), 8,62 (1H, d), 8,89 (1H, s). Phd
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khéi: m/z (BS+)[M+H]+ = 462,25.

Vi du 18: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,85-2,00 (2H, m), 2,21
(6H, s), 2,46 (2H, t), 2,74-2,87 (2H, m), 2,91-3,07 (2H, m), 3,18 (3H,s), 3,50(3H,
s), 3,75-3,89(1H,m), 4,32 (2H, t), 4,91-5,08(1H, m), 6,94 (1H, d), 7,78 (1H, dd),
8,10(1H, d), 8,16-8,27(1H, m), 8,45 (1H, s), 8,90 (1H, s); F NMR (300 MHz,
DMSO0-d6) & 73,62. Phé khéi: m/z (ES+)[M+H]+ = 480.

Vi du 19: Phd NMR: 'H NMR (300MHz, DMSO-d6) § 1,88-2,00 (2H, m), 2,23
(6H, s), 2,41-2,50 (2H, m), 2,71-2,83 (2H, m), 2,89-3,03 (1H, m), 3,15 (3H, s),
3,49 (3H, s), 3,71-3,86 (1H, m), 4,33 (2H, t), 4,91-5,08 (1H, m), 6,97 (1H, d),
7,90 (1H, d), 8,12 (1H, dt), 8,43 (1H, dd), 8,92 (1H, s). F NMR (300 MHz,
DMSO-d6) & 71,56ppm, 116,913ppm. Phé khéi: m/z (ES+)[M+H]+ = 498.

Vi du 20: Phé NMR: 'H NMR (300MHz, DMSC-d6) & 1,79-1,90 (2H, m), 2,10~
2,25 (3H, m), 2,60-2,72 (1H, m), 2,73 (6H, s), 3,10-3,20 (2H, m), 3,30-3,47 (4H,
m), 3,91 (1H, d), 4,10 (1H, d), 4,28 (1H, t), 4,39 (2H, t), 4,81-4,96 (1H, m), 6,99
(1H, d), 7,85 (1H,d), 8,14 (1H,d), 8,30 (1H, dd), 8,41 (1H, s), 8,91 (1H, s). Phd
khoi: m/z (ES+)[M+H]+ = 480.

Vi du 21: Phé NMR: 'H NMR (300MHz, MeOD) & 1,94-204 (2H, m), 2,20-2,30
(2H, m), 2,82 (6H, s), 2,82-3,00 (2H, m), 3,18-3,35 (2H, m), 3,62 (3H, s), 3,62-
13,71 (2H, m), 4,20 (2H, dd), 4,50 (2H, 1), 5,12-5,25 (1H, m), 6,95 (1H, d), 7,91
(iH, d), 8,19 (2H, m), 8,64 (1H, d), 8,87 (1H, s). Phé khai: m/z (ES+)[M+H]+ =
480.

Vi du 22: Phd NMR: 'H NMR (300MHz, DMSO-d6) & 1,75-1,99 (4H, m), 2,10-
2,24 (TH, m), 2,35-2,47 (2H, m), 2,55-2,69 (1H,m), 3,34-3,46 (1H, m), 3,92 (1H,
d), 4,03 (1H, d), 4,24-4,97 (3H, m), 4,81-4,99 (1H, m),6,97 (1H, d), 7,84 (1H, d),
8,13 (1H, d), 824 (1H, dd), 8,40 (I1H, s), 8,90 (1H, s). Phd khoi: m/z
(ES+)[M+H]+ = 480.
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Vidu 23: Phé NMR: '"H NMR (400MHz, DMSO-d6) § 1,71 (4H, p), 1,78 (2H, d),
1,95 (2H, p), 2,14 (1H, d), 2.53-2,74 (6H, m), 3,38 (2H, td), 3,49 (3H, s), 3,91
(1H, d), 4,12 (1H, dd), 4,21 (1H, v), 4,40 (2H, 1), 4,91 (1H, t), 7,01 (1H, d), 7,94
(1H, d), 8,06 (1H, dt), 8,26 (1H, d), 8,51 (1H, s), 8,92 (1H, s). Phd khdi: m/z
(ES+)[M+H]+ = 506.

Vi du 24: Phé NMR: 'H NMR (400MHz, DMSO-d6) & 1,64-1,74 (4H, m), 1,78
- (2H, d), 1,94 (2H, p), 2,14 (1H, d), 2,46 (4H, d), 2,54-2,6 (1H, m), 2,61-2,73 (1H,
m), 3,34-3,43 (2H, m), 3,49 (3H, s), 3,91 (1H, d), 4,07-4,17 (1H, m), 4,21 (1H, t),
4,40 (2H, t), 4,84 - 4,98 (1H, m), 6,98 - 7,04 (1H, m), 7,93 (1H, d), 8,06 (1H, dt),
8,26 (1H, d), 8,51 (1H, s), 8,92 (1H, s); Phé khai: m/z (ES+)[M+H]+ = 506.

Viéc di€u ché cic hgp chét trung gian brom ding dé téng hgp céc hop chat
theo cac vi du 3-24 1a nhu da dugc dugc mo ta hodc duogc tién hanh theo cich sau
day bang cdch metyl héa hop chét trung gian 3H-imidazo[4,5-c]quinolin-2-on
tuong ung.

Hop chét trung giaﬁ C1: 8-brom-7-flo-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on

£Hs
(@)

H; /o
H N"(
~
F N

Dung dich natri hydroxit (4g, 100mmol) trong nudc (240mL) dugc bd sung
vao dung dich gém 8-brom-7-flo-1-(cis-3-metoxyxyclobutyl)-3H-imidazo[4,5-
c]quinolin-2-on (23g, 62,8 1mmol), metyl iodua (13,41g, 94,48mmol) va
tetrabutylamoni bromua (2g, 6,21mmol) trong DCM (400mL) va dung dich thu

- dugc nay dugc khudy qua dém & nhiét d6 trong phong. Hén hop niy dugc co trong

~chan khong va cdc chat ran duge thu gom bang cach loc. San phdm tho nay duoc

tai két tinh tr DCM:EtOAc véi ty 18 1:2 va chét rin dugc 1am kho trong 10 dudi 4p
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sufit gidm dé cho chét liéu dugc mong muon (18g, 75%) 12 chét rin mau tring
nhd. Phd NMR: '"H NMR (300MHz, DMSO-d6) § 2,70-2,85(2H, m), 2,93-
3,07(2H, m), 3,22(3H, s), 3,48(3H, s), 3,73-4,00(1H, m), 4,86-5,15(1H, m), 7,75-
8,07(1H, d), 8,52-8,73(1H, d), 8,93(1H, s). Phé khéi: m/z (ES+)[M+H]+ = 380.

Cac hop chit trung gian duéi day dugc diéu ché theo céch thiic tuong tu tit

hop chat trung gian 3H-imidazo[4,5-c]quinolin-2-on:

‘| Hop chét trung Cau triic Tén
gian
Hop chét trung ° 8-brom-3-metyl-1-[(3S)-oxan-3-
gian D1 (/Z 0 yllimidazo[5,4-c]quinolin-2-on
3 NJ(N
Br. N ~CHj
N/
Hop chit trung 0 8-brom-3-metyl-1-[(3R)-oxan-3-
gian E1 Q 0 yl]limidazo[5,4-c]quinolin-2-on
%k d N/(
Br N N-—~CH,
N/
Hop chit trung o 8-brom-7-flo-3-metyl-1-(oxan-4-
gian F1 Q Va yl)imidazo[5,4-c]quinolin-2-on
Br. i'\ N—cH,
E ~
Hop chit trung ?:L o 8-brom-7-flo-3-metyl-1-(oxetan-
gian G1 N,/( 3-yl)imidazo[5,4-c]quinolin-2-on
Br N—CH,
X
F N/
Hop chit trung ?:L o 8-brom-3-metyl-1-(oxetan-3-
gian H1 N_</ yl)imidazo[5,4-c]quinolin-2-on
* Br N~CHjq
X
N/
| Hop chit trung 8-brom-7-flo-3-metyl-1-(4-
gian I1 Q Ve metyloxan-4-yl)imidazo[5,4-
HsC N"<N c]quinolin-2-on
Br:@\/:\\/( —~CH,
F /
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Hop chat trung Céu tric Tén
gian
Hgp chat trung HO 8-brom-1-(cis-3-
gian J1 *@ o hydroxyxyclobutyl)-3-
H N’/( metylimidazo[4,5-c]quinolin-2-
Br | NN TCH on
= N/
| Hop chat trung 0\) 8-brom-7-flo-3-metyl-1-[(35)-
gian K1 ( L p oxan-3-yllimidazo(5,4-
ok g v c]quinolin-2-on
BrmN\c Hy
F N
Hop chét trung ° 8-brom-7-flo-3-metyl-1-[(3R)-
gian L1 C} 0 oxan-3-yl]imidazo[5,4-
H N’/(N clquinolin-2-on
Brm ~CHj;
F N/

~ * Phan ting khong hoan toan, vi vy metyl iodua, natri hydroxit va tetrabutylamoni
bromua dugc bé sung vao va phén ting nay dugc khudy trong 16-18 gid nita.

** Phan ting dugc khudy trong 72 gi & nhiét do méi trudng.

Hop chét trung gian D1: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,82-1,88
(2H, m), 2,09-2,15 (1H, m), 2,55 -2,78 (1H, m), 3,30 - 3,47 (1H, m) 3,48 (3H, s),
3,92 (1H,d), 4,02 - 4,22 (2H, m), 4,68-4,88 (1H, m), 7,75 (1H, d), 7,99 (1H, d),
8,35 (1H, s), 8,92 (1H, s). Phé khoi: m/z (ES+)[M+H]+ = 362,2.

Hop chét trung gian E1: Phd NMR: '"H NMR (300MHz, DMSO-d6) & 1,80-1,86
. (2H, m), 2,07-2,12 (1H, m), 2,61-2,75 (1H, m), 3,32-3,46 (1H, m), 3,47 (3H, s),
3,92-3,98 (1H, m), 4,01-420 (2H,m), 4,72-4,83 (1H,m),7,76 (1H,dd), 8,00
(1H,d), 8,34 (1H,d), 8,92 (1H,s). Phé khéi: m/z (ES+)[M+H]+ = 362, 364.

Hop chit trung gian F1: Phd NMR: 'H NMR (400MHz, DMSO-d6, 100°C) & 1,88
(2H, d), 2,59-2,84 (2H, m), 3,50 (3H, s), 3,60 (2H, t), 4,06 (2H, d), 4,95 (1H, s),

7,90 (1H, d), 8,56 (1H, d), 8,89 (1H, s). Phé kh6i: m/z (ES+)[M+H]+ = 381,96.

Hop chét trung gian G1: Phd khéi: m/z (ES+)[M+H]+ = 352.
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Hop chat trung gian H1: Phd NMR: '"H NMR (400MHz, DMSO0-d6) § 3,53 (3H,
s), 5,01 (2H, dd), 5,22 (2H, t), 6 - 6,18 (1H, m), 7,77 (1H, dd), 8,00 (1H, d), 8,51
(1H, d), 8,97 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 334,.336.

Hop chat trung gian H: Phd NMR: 'H NMR (400MHz, DMSO-d6, 100°C) & 1,99
(3H, s), 2,00- 2,04 (2H, m), 2,98 (1H, d), 3,13-3,16 (1H, m), 3,32 -3,38 (2H, m),
3,53 (3H, s), 3,66-3,70 (2H, m), 7,99 (1H, d), 8,63 (1H, d), 9,00 (1H, s) Phd khéi:
m/z (ES+)[M+H]+ = 394, 396. ’

Hop chét trung gian J1: Phd NMR: 'H NMR (400MHz, DMSO-d6) § 2,65-2,72
(2H, m), 2,85-2,93 (2H, m), 3,51 (3H, s), 4,02-4,09 (1H, m), 4,78 (1H, m), 5,26
(1H, d), 7,73 (1H, dd), 7,97 (1H, d), 8,45 (1H, d), 8,92 (1H, s). Phd khéi: m/z
(ESH)[M+H]+ = 348.

Hop chat trung gian K1: Phd NMR: 'H NMR (400MHz, DMSO-d6) & 1,88-190
" (2H, m), 2,09 (1H, d), 2,70 (1H, ddd), 3,36-3,44 (1H, m), 3,47 (3H, s), 3,94 (1H,
d), 4,07 (1H, dd), 4,15 (1H, t), 4,79 (1H, ddd), 7,97 (1H, d), 8,48 (1H, d), 8,93
(1H, s). Phd khéi: m/z (ES+)[M+H]+ = 380, 382.

Hop chit trung gian L1: Phd NMR: 'H NMR (400MHz, DMSO-d6) § 1,86 (2,
dd), 2,11 (1H, d), 2,69 (1H, ddd), 3,37-3,45 (1H, m), 3,48 (3H, s), 3,95 (1H, d),
4,08 (1H, dd), 4,18 (1H, 1), 4,80 (1H, ddd), 7,98 (1H, d), 8,50 (1H, d), 8,94 (1H,
s). Phé khéi: m/z (ES+)[M+H]+ = 380, 382.

Hop chit trung gian M1, 8-brom-3-metyl-1-(4-metyloxan-4-yl)imidazo[5,4-
c]quinolin-2-on, dugc diéu ché theo cich sau day:

(0]
o}

—{

HsC
~
N

1,1-dimetoxy-N,N-dimetylmetanamin (1,663mL, 12,42mmol) duoc bd
sung vao huyén phui c6 khudy cta 8-brom-1-(4-metyloxan-4-yl)-3H-imidazo[4,5-
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c]quinolin-2-on (0,9g, 2,48mmol) trong DMF (8,28mL) trong moi trudng khi tro
va hén hop phéan tng dugc dun néng qua dém & 80°C. Hon hop phén ting niy
duoc 1am bay hoi t6i khan va san phdm tho dugc nap kho vao silic oxit va duoc
tinh ché bing FCC, rira giéi gradien 2 t6i 10% MeOH trong DCM, d€ cho chat
liéu duoc mong mudn (0,591g, 63,2%) 1a chat rin mau vang. Phd NMR: 'H NMR
(400MHz, DMSO-d6) 6 1,92 (3H, s), 2,02 (2H, ddd), 2,95-3,03 (2H, m), 3,36
(2H, td), 3,50 (3H, s), 3,68 (2H, dt), 7,72 (1H, dd), 8,00 (1H, d), 8,49 (1H, d),
8,98 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 376,4.

Cé4c hop chét trung gian 3H-imidazo[4,5-c]quinolin-2-on cén thiét dugc

diéu ch& bang céch tao vong hop chét trung gian axit thich hop nhu sau:

Hop chit trung gian C2: 8-brom-7-flo-1-(cis-3-metoxyxyclobutyl)-3H-
imidazo[4,5-c]quinolin-2-on

£ts
o

H@\
o
ol

H
F N/

Dung dich gém axit 6-brom-7-flo-4-[(cis-3-
metoxyxyclobutyl)amino]quinolin-3-carboxylic (5,90g, 15,98mmol), va
trietylamin (9,72g, 96,06mmol) trong DMF (100mL) dugc khudy & nhiét d6 moi
truong trong 2 gio, sau d6 diphenyl phosphorazidat (11,02g, 40,04mmol) dugc bd
sung vao. Dung dich thu dugc nay duoc khudy & 60°C trong 2 gio trude khi co dic
trong chan khong. Phan can dugc pha lodang bang nudc (80mL) va cdc chét ran
duogc thu gom béng cdch loc va dugc 1am kho trong 10 duéi 4p suit gidm dé cho
chat liéu dugc mong mudn (4,5g, 77%) 1a chat ran mau triang. Phé NMR: '"H NMR
(300MHz, CDCl,) 6 2,75 (2H, m), 2,95 (2H, m), 3,25 (3H, s), 3,85 (14, m), 4,75
(1H, m), 8,00 (1H, d), 8,62-8,58 (2H, t). Phé khdi: m/z (ES+)[M+H]+ = 366.

Céc hop chat trung gian 3H-imidazo[4,5-c]quinolin-2-on du6i day duoc
- diéu ch€ theo c4ch tuong tu tir cic hgp chat trung gian axit carboxylic thich hop:
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Hop chit trung C4u tric Tén
gian
Hop chit trung ° 8-brom-1-[(3S)-oxan-3-yl]-3H-
gian D2 Q 0 imidazo[4,5-c]quinolin-2-on
Br\dt("‘“
AN
Hgp chat trung (0 8-brom-1-[(3R)-oxan-3-yl]-3H-
gian E2 WZ o imidazo[4,5-c]quinolin-2-on
h 7oA
Br. NH
106
Hop chit trung 8-brom-7-flo-1-(oxan-4-yl)-3H-
gian F2 Q 0 imidazo[4,5-c]quinolin-2-on
v
Br mm—c
~ A
F N
Hop chit trung OCL o 8-brom-7-flo-1-(oxetan-3-yl)-3H-
gian G2 4 imidazo[4,5-c]quinolin-2-on
F N
Hop chit trung HQ 8-brom-1-(cis-3-
gian J2 ?q o hydroxyxyclobutyl)-3H-
* o N—-( imidazo[4,5-c]quinolin-2-on
Br \@ftrm-l

* Phan ting dugc khudy ¢ 60°C trong 1 gid.

Hop chét trung gian D2: Phd NMR: 'H NMR (300MHz, DMSO-d6) & 1,84-2,11
(3H, m), 2,62-2,76 (1H, m), 3,35-3,44 (1H, m), 3,92-4,22 (3H, m), 4,71-4,80
(IH,m), 7,76 (1H, dd), 7,98 (2H,d), 8,32 (1H, dd), 8,71 (1H, s),11,85 (1H, bs).
Phd khéi: m/z (ES+)[M+H]+ = 350.

Hop chat trung gian E2: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,82-2,11
(3H, m), 2,61-2,75 (1H, m), 3,34-3,43 (1H, m), 3,91-4,21 (3H, m), 4,69-4,78
(IH,m), 7,75 (1H, dd), 7,99 (2H,d), 8,33 (1H, dd), 8,69 (1H, s),11,70 (1H, bs).
- Phd khéi: m/z (ES+)[M+H]+ = 350.

Hop chit trung gian F2: Phé NMR: 'H NMR (400MHz, DMSO-d6, 100°C) & 1,88
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(2H, dd), 2,71 (2H, qd), 3,59 (2H, td), 4,06 (2H, dd), 4,92 (1H, tt), 7,92 (1H, d),
8,57 (1H, d), 8,72 (1H, s), 11,43 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 367,92.

Hop chat trung gian G2: Phé NMR: 'H NMR (300MHz, DMSO-d6) § 5,01 (2H,
1), 5,20 (2H, v), 6,08 (1H, m), 7,96 (1H, d), 8,70-8,73 (1H, m), 8,74 (1H, s), 11,80
“(1H, bs). Phd khéi: m/z (ES+)[M+H]+ = 338.

Hop chit trung gian J2: Phd NMR: 'H NMR (400MHz, DMSO-d6) § 2,70- 2,76
(2H, m), 2,81-2,90 (2H, m), 4,04-4,08 (1H, m), 4,75 (1H, p), 7,74 (1H, dd), 7,95
(1H, d), 8,45 (1H, d), 8,68 (1H, s), 11,62 (1H, bs). Phé kh6i: m/z (ES+)[M+H]+ =
334, 336.

Céc hop chit trung gian axit néu trén dugc diéu ché tir hop chat trung gian
este trong tng nhu sau:

Hop chét trung gian C3: axit 6-brom-7-flo-4-[(cis-3-
metoxyxyclobutyl)amino]quinolin-3-carboxylic

CHy

Dung dich hydroxit natri (8g, 200mmol) trong nuéc (100mL) dugc bd sung
vao dung dich etyl 6-brom-7-flo-4-[(cis-3-metoxyxyclobutyl)amino]quinolin-3-
carboxylat (6,0g, 15,10mmol) trong MeOH (300mL) va dung dich thu duoc nay
dugc khudy qua dém & nhiét do moi truong. Nhiét do dugc nang 1én 40°C trong 2
gio ti€p theo. Tri s6 do pH clia dung dich dugc diéu chinh t6i 5 bang axit
clohydric 1,5M va céc chét ran duge thu gom béng cich loc va duoc 1am kho
trong 10 dudi 4p sudt gidm dé€ cho chét lieu dugc mong mudn (5,6g) 1a chit rin
mau tring ma dugc dung luon khong cén tinh ché thém. Phd NMR: 'H NMR
(400MHz, DMSO-d6) 6 1,98-1,91 (2H, m), 2,88-2,84 (2H, m), 3,17 (1H, s), 3,77-
3,70 (1H, t), 4,22-4,19 (1H, t), 7,73 (1H, d), 8,44 (1H, d), 8,88 (1H, s), 13,27 (1H,
s). Phd khéi: m/z (ES+)[M+H]+ = 369.
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Céc hop chat trung gian axit carboxylic duéi day dugc diéu ché theo cich

twong tu tlr tién chat este thich hop:

Hop chét trung Céu tric Tén -
gian
Hop chat trung o axit 6-brom-4-[[(3S)-oxan-3-
gian D3 oW ] yllaminolquinolin-3-
*® o \dﬁ)\ carboxylic
X OH
N/
Hop chat trung 0 axit 6-brom-4-[[(3R)-oxan-3-
gian E3 @NH o yl] amh10Jquinolin-3-
* B’dﬁ/m carboxylic
A OH
N/
Hop chit trung o axit 6-brom-7-flo-4-(oxan-4-
gian F3 O\NH o ylamino)quinolin-3-carboxylic]
kk BW’L OH
E Z
Hop chit trung O\l axit 6-brom-7-flo-4-(oxetan-3-
gian G3 NH O ylamino)quinolin-3-carboxylic
*okk Br Il ‘
Xy oH
E Z
Hop chit trung HO axit 6-brom-4-[(cis-3-
gian J3 “>Q\NH 0 hydroxyxyclobutyl)amino]qui
* sr\d\)j/u\ oH nolin-3-carboxylic
N/

* Phan tng duoc khudy trong khoang nhiét 4o 60-70°C trong 1-3 gid.

** Phan ting ndy duoc khufy qua dém & nhiét do moi truong.

*#% Phan tng duoc thuc hién bing céch sir dung hén hop gém THF va nudc 1am

dung moi va dugc dun néng & 65°C trong 3 gio.

Hop chét trung gian D3: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,50-1,57
(1H, m), 1,61-1,82 (2H, m), 1,98- 2,13 (1H, m), 3,48-3,72 (3H, m), 3,89 (1H, d),
4,15 -4,26 (1H, m), 7,77 (1H, dd), 7,95 (1H, d), 8,31(1H, d), 8,90 (1H,s), 13,38

(1H, bs). Phd khéi: m/z (ES+)[M+H]+ = 351.

Hop chit trung gian E3: Phé NMR: 'H NMR (300MHz, DMSO-d6) § 1,50-1,56
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(1H, m), 1,62-1,83 (2H, m), 1,99- 2,12 (1H, m), 3,50-3,71 (3H, m), 3,89 (1H, d),
4,16 -4,28 (1H, m), 7,78 (1H, dd), 7,94 (1H, d), 8,30(1H, d), 8,94 (1H,s), 13,50
(1H, bs). Phd khéi: m/z (ES+)[M+H]+ = 351.

Hop chét trung gian F3: Phéd khoi: m/z (ES+)[M+H]+ = 369.
Hop chat trung gian G3: Phd khéi: m/z (ES+)[M+H]+ = 341.
= Hop chat trung gian J3: Phd NMR: 'H NMR (300MHz, DMSO-d6) & 2,03-2,07
(2H, m), 2,85-2,93 (2H, m), 4,00-4,04 (1H, t), 4,21-4,35 (2H, m), 7,95 (1H, d),
- 816 (1H, dd), 8,58 (1H, s), 8,99 (1H, s), 11,02 (1H, bs). Phé khoi: m/z

(ES+H[M+H]+ =337, 339.

Céc hop chit trung gian este néu trén dugc di€u ch€ tir cic hop chét trung

gian etyl 4-cloroquinolin-3-carboxylat thich hgp nhu sau:

Hop chat trung gian C4: etyl 6-brom-7-flo-4-[(cis-3-

metoxyxyclobutyl)amino]quinolin-3-carboxylat

GHs
0
20
I>NH o
Br Xy Y07 cH,
F N7

Dung dich gom etyl 6-brom-4-clo-7-floroquinolin-3-carboxylat (7,5g,
22,55mmol), 3-metoxyxyclobutan-1-aminhydroclorua (3,41g, 24,78mmol) va
DIPEA (14,61g, 113,04mmol) trong DMA (25mL) dugc khudy & 85°C trong 3
gio. Hon hop phan ting nay dugc 1am nguoi va cac chat ran duoc thu gom bing
céch loc, dugc rira bang nudce (3 x 20mL) va dugc 1am kho trong 10 dudi 4p sust
gidm dé cho chét lieu dugc mong muén (6,9g, 77%) 1a chat rin mau tring ma
dugc dang lu6n khong cin tinh ché thém. Phé NMR: 'H NMR (400MHz, CDCl,)
0 1,44-1,41 (3H, t), 2,21-2,14 (2H, m), 3,05-2,98 (2H, m), 3,30 (3H, s), 3,94-3,75

(1H, m), 4,11-4,06 (1H, m), 4,43-4,37 (2H, d), 7,70 (1H, d), 8,29 (1H, d), 9,07
(1H, d), 9,69 (1H, s). Phé khai: m/z (ES+)[M+H]+ = 397.
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Cac hgp chit trung gian este du6i day dugc di€u ché theo céch thic tuong
tu tir amin thich hop va tir etyl 6-brom-4-clo-7-floroquinolin-3-carboxylat hoic tir

etyl 6-brom-4-cloroquinolin-3-carboxylat:

Hop chét trung C4u tric Tén
gian
Hop chit trung o etyl 6-brom-4-[[(3S)-oxan-3-
gian D4 EJ\ ' ylJamino]quinolin-3-
* . HT g carboxylat
rm)LOACHa
N/ ]
Hop chit trung o etyl 6-brom-4-[[(3R)-oxan-3-
gian E4 [;LNH o yl]amino]quinolin-3-
* B H - carboxylat
X 07 CH,
N/
| Hop chit trung o etyl 6-brom-7-flo-4-(oxan-4-
giail*F4 O\NH o ylamino)quinolin-3-carboxylat
B Ny Y07 ¢,
. Z
Hop chét trung OD\ etyl 6-brom-7-flo-4-(oxetan-3-
gian G4 NH o ylamino)quinolin-3-carboxylat
Hk Br A 0" cH,
= Z
Hop chit trung HO etyl 6-brom-4-[(cis-3-
gian J4 H>Q\NH o hydroxyxyclobutyl)amino]qui
ok Br - nolin-3-carboxylat
N

* Phan tng nay dugc khudy & 80°C trong 16 gio.
** Phan tng nay duogc khudy & 90°C trong 1-3 gid.

Hop chét trung gian D4: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,36 (3H,
t), 1,70-1,74 (1H, m), 1,75-1,77 (2H, m), 2,03-2,05 (1H, m), 3,58-3,61 (3H, m),
3,80-3,85 (1H, m), 4,01-4,03 (1H, m), 4,35 (2H, q), 7,80 (1H, d), 7,89 (1H, dd),
8,58 (1H, s), 8,67 (1H, d), 8,93 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 380,8.

Hop chét trung gian E4: Phd NMR: 'H NMR (400MHz, DMSO-d6) & 1,50-
1,56(1H, m), 1,62-1,84 (2H, m), 1,99-2,13 (1H, m), 3,51-3,73 (3H, m), 3,89 (1H,
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d), 4,12-4,22 (1H, m), 7,77 (1H, d), 7,90 (1H, d), 8,31 (1H, s), 8,94 (1H, s), 13,41
(1H, bs). Phé khéi: m/z (ES+)[M+H]+ = 379.

Hop chat trung gian F4: Phé khoéi: m/z (ES+)[M+H]+ = 397.
Hop chat trung gian G4: Phé kh6i: m/z (ES+)[M+H]+ = 369.

Hop chét trung gian J4: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,35 (3H, 1),
1,91-1,95 (2H, m), 2,77-2,81 (2H, m), 3,91-3,95 (2H, m), 4,35 (2H, q), 5,28 (1H,
d), 7,78 (1H, d), 7,85 (1H, dd), 8,37 (1H, d), 8,85 (1H, s), 8,89 (1H, d). PhS khoi:
m/z (ES+)[M+H]+ = 365, 367.

Viéc diéu ché etyl 6-brom-4-cloroquinolin-3-carboxylat da duoc mo ta &
trén. Viéc di€u ché etyl 6-brom-4-clo-7-floroquinolin-3-carboxylat dugc mo ta &

duéi:

Hop chat trung gian C5: etyl 6-brom-4-clo-7-floroquinolin-3-carboxylat

Thionyl clorua (150mL, 2,08 mol) dugc bd sung vao dung dich etyl 6-
brom-7-flo-4-oxo-1H-quinolin-3-carboxylat (25g, 79,59mmol) trong DMF
(50mL) va dung dich nay dugc khudy & 80°C trong 4 gid. Hoén hop nay duoc co
trong chan khong va dugc 1am mét bang cdch bd sung dd/nudc. Hon hop phan tng
ndy dugc chiét bang DCM (8 x 100mL), c4c phan chiét hitu co dugc gop lai va
hén hop nay dugce diéu chinh t6i do pH = 7 bang céch b8 sung amoni hydro
cacbonat 1,5M vao. Hén hgp thu dugc nay duoc rita bang nuée (3 x 100mL), cac
chat hitu co dugc 1am kho trén Na,SO, va dugc co trong chan khong dé cho chit
liéu dugc mong mudn (20g, 76%) 1a chét rin mau vang sdng ma dugc dung luon
khong can tinh ché thém.

Phé NMR: 'H NMR (400MHz, CDCl,) & 1,49-1,42 (3H, m), 4,54-4,82 (2H, q),
7,86 (1H, d), 8,69 (1H, d), 9,23 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 334.
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Hop chit trung gian C6: etyl 6-brom-7-flo-4-oxo-1H-quinolin-3 -carboxylat

Dung dich dietyl 2-[[(4-brom-3-florophenyl)amino]metyliden]propandioat
(90g, 249,88mmol) trong diphenyl ete (600mL, 3,79 mol) dugc khudy & 240°C
trong 2,5 giv. Hon hop nay dugc d€ nguoi xudng 70°C, céc chat rin dwoc thu gom
bing céch loc va dugc 1am kho trong 16 chan khong dé cho chit licu dugc mong
mu6n (50g, 64%) 1a chat ran mau tring ma dugc ding luon khong cdn tinh ché
thém. Phé NMR: 'H NMR (500MHz, DMSO-d6, (100°C)) & 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 khéi: m/z
(ESH[M+H]+ = 314.

Hop chit trung gian C7: dietyl 2-[[(4-brom-3-

florophenyl)amino]metyliden]propandioat

CH,
"L T
NS N/i[go
H
N
Hac)

Dung dich 4-brom-3-floanilin (56,6g, 297,87mmol) va 1,3-dietyl 2-
(etoxymetyliden)propandioat (72,45g, 335,06mmol) trong EtOH (560mL) duoc
khudy & 80°C trong 4 gi®. Hon hop phén ting nay dugce dé nguoi, cdc chit rin
dugc thu gom bang céch loc va duge 1am kho trong 16 dé cho cht liéu dugc mong
mudn (90g, 84%) 1a chat ran mau tring nhd ma duoc dung lu6n khong cén tinh
ché thém. Phé NMR: 'H NMR (400MHz, DMS0-d6) § 1,26 (6H, q), 4,14 (2H, qQ),
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). Phd khéi: m/z (ES+)[M+H]+ = 360.

Cdc hop chat trung gian 3H-imidazo[4,5-c]quinolin-2-on cin thiét dugc

di€u ch& bing cach tao vong céc hop chat trung gian carboxamit thich hop nhu
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sau:

Hop chét trung gian H2: 8-brom-1-(oxetan-3-yl)-3H-imidazo[4,5-c]quinolin-2-on
(o}
1 .
o
NH

DBU (2,34mL, 15,64mmol) dugc bé sung vao 6-brom-4-(oxetan-3-
ylamino)quinolin-3-carboxamit (2,52g, 7,82mmol) va 1,3,5-triclo-1,3,5-triazinan-
2,4,6-trion (0,727g, 3,13mmol) trong MeOH (35mL) va hén hop thu dugc nay
dugc khuay qua dém & nhiét do moi truong. Hoén hgp nay duge lam bay hoi t6i
khan va phan can dugc tinh ché bang FCC, gradien rira gidi: 0 t6i 20% MeOH
trong DCM, d€ cho chat liéu dugc mong muén (0,485g, 19,37%) 1a chét rin mau
kem. Phé NMR: 'H NMR (400MHz, DMSO-d6) & 5,00 (2H, dd), 5,21 (2H, 1),
5,87 - 6,15 (1H, m), 7,75 (1H, dd), 7,97 (1H, d), 8,51 (1H, d), 8,72 (1H, s), 11,73
(1H, s). Phd khéi: m/z (ES+)[M+H]+ = 320, 322.

Cac hop chét trung gian 3H-imidazo[4,5-c]quinolin-2-on dudi day duogc
diéu ché theo cich thitc twong tu:

Hop chat trung CAu tric Tén
gian
Hop chit trung 0 ' 8-brom-7-flo-1-[(3S)-oxan-3-
gian K2 Q 0 y1]-3H-imidazo[4,5-c]quinolin-
k

WM H 2-on

N/
(702 8-brom-7-flo-1-[(3R)-oxan-3-
(o]
H
- l\ AN

Hop chat trung

gian L2 y1]-3H-imidazo[4,5-c]quinolin-

N’( 2-on

F
—
F Z N

* Phan tng nay dugc khudy & nhiét 0 moi trudng trong 70 gid nhu‘rig van chua

hoan toan va vi vay bd sung DBU va 1,3,5-triclo-1,3,5-triazinan-2,4,6-trion v hdn

hop nay dugc khudy & nhiét do moi trudng trong 3 gid.
Hop chét trung gian K2: Phd NMR: 'H NMR (400MHz, DMSO-d6) & 1,77-1,93
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(2H, m), 2,10 (1H, d), 2,68 (1H, qd), 3,34-3,44 (1H, m), 3,94 (1H, d), 4,08 (1H,
dd), 4,18 (1H, v), 4,75 (1H, ddd), 7,94 (1H, d), 8,48 (1H, d), 8,69 (1H, s), 11,63
(1H, s). Phé khéi: m/z (ES+)[M+H]+ = 366, 368.

Hop chat trung gian L2: Phd NMR: 'H NMR (400MHz, DMSO-d6) & 1,7-1,93
(2H, m), 2,10 (1H, d), 2,63-2,75 (1H, m), 3,49-3,61 (1H, m), 3,84-4,03 (1H, m),
4,08 (1H, dd), 4,19 (1H, t), 4,76 (1H, t), 7,95 (1H, d), 8,49 (1H, d), 8,70 (1H, s),
11,66 (1H, s). m/z: ES+ [M+H]+ 366, 368; Phd khéi: m/z (ES+)[M+H]+ = 366,
368.

Céc hop chét trung gian carboxamit thich hgp duge diéu ché nhu sau:

Hop chit trung gian H3: 6-brom-4-(oxetan-3-ylamino)quinolin-3-carboxamit

Oxetan-3-amin (0,614g, 8,41mmol) dugc bé sung vao 6-brom-4-
cloroquinolin-3-carboxamit (2g, 7,00mmol) va DIPEA (2,440mL, 14,01mmol)
trong DMA (24mL) va hén hop thu dugc nay dugc khudy & 100°C trong 18 gio.
San phdm tho ndy dugc tinh ché bang cich séc ky trao ddi ion, sit dung cot SCX va
rita giai bang 7M NH,/MeOH, dé cho chat liéu dugec mong muén (2,52g, 112%) 1a
chat rdn mau nau sdm ma dugc dung luon khong can tinh ché thém. Phd NMR: 'H
NMR (400MHz, DMSO0-d6) 6 4,06 - 4,15 (2H, m), 4,16 - 4,20 (2H, m), 5,63 -
5,96 (1H, m), 7,16-7,2 (3H, m), 7,22-7,26 (2H, m), 7,32 (1H, d), 7,93 (1H, d). Phd
khoi: m/z (ES+)[M+H]+ = 322, 324,

Cac hop chat trung gian dudi day dugce diéu ché theo cich thitc twong tur tir

6-brom-4-clo-7-floroquinolin-3-carboxamit:

Hop chét trung Cau tric Tén
gian
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Hop chit trung °N 4 6-brom-7-flo-4-[[(3S)-oxan-3-
gian K3 O\ yl]Jamino]quinolin-3-
%k

Br carboxamit
B NH,
=
F N

Hop chét trung o0 4 6-brom-7-flo-4-[[(3R)-oxan-3-
gian L3 O{ yl]Jamino]quinolin-3-

Br carboxamit
X7 “NH,
~

F

* Phéan ting nay dugc khudly qua dém & 80°C.

Hop chat trung gian K3: Phé NMR: '"H NMR (400MHz, DMSO-d6) & 1,52 (1H,
td), 1,59-1,79 (2H, m), 2,02 (1H, d), 3,32-3,48 '(2H, m), 3,68 (1H, dd), 3,87 (1H,
dd), 3,9 - 4,01 (1H, m), 7,56 (1H, s), 7,71 (1H, d), 8,10 (1H, s), 8,20 (1H, d), 8,62
(2H, d). Phé khéi: m/z (ES-)[M-H]- = 366.

Hop chit trung gian L3: Phd NMR: 'H NMR (400MHz, DMSO-d6) § 1,52 (1H,
td), 1,67 (2H, ddd), 2,02 (1H, d), 3,32-3,5 (2H, m), 3,68 (1H, dd), 3,87 (1H, dd),
391 - 4,02 (1H, m), 7,56 (1H, s), 7,71 (1H, d), 8,10 (1H, s), 8,20 (1H, d), 8,62
(2H, d). Phé kh6i: m/z (ES+)[M+H]+ = 368, 370.

Viéc diéu ché 6-brom-4-cloroquinolin-3-carboxamit di dugc mo ta & trén.

Viéc diéu ch€ 6-brom-4-clo-7-floroquinolin-3-carboxamit dugc mé ta & dudi.

Hop chat trung gian K4: 6-brom-4-clo-7-floroquinolin-3-carboxamit

DMF (0,5mL) dugc bd sung vao huyén phil c6 khudy ca axit 6-brom-7-
flo-4-oxo-1H-quinolin-3-carboxylic (22,5g, 78,66mmol) trong thionyl clorua
(140g, 1179,85mmol) va hén hgp nay dugc dun néng dé hdi luu trong 2 gid. Hén
hop phéan ing nay dugc dé ngudi, duge co trong chan khéng va phin can dugc
chung cét dong soi hai 14n cling véi toluen d€ cho chat rin mau vang. Chét rén niy

dugc b sung ting phan mot vao dung dich amoni hydroxit (147mL,
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1179,85mmol) & 0°C. Huyén phit mau tring nay dugc khudy trong 15 phiit, tiép
d6 chat ran nay dugc loc, duge rira bing nudc va dugc 1am kho trong chan khong
dé cho chit liéu dugc mong mudn (23,80g, 100%) 12 bot mau tring.

' Phé NMR: 'H NMR (400MHz, DMSO-d6) & 8,92 (1H, s), 8,59 (1H, d), 8,21 (1H,
s), 8,09 (1H, d), 7,98 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 304,8.

Hop chat trung gian K5: axit 6-brom-7-flo-4-oxo-1H-quinolin-3-carboxylic
(o} (o}
F N

Dung dich hydroxit natri (18,34g, 458,44mmol) trong nudc (100mL) duoc
b6 sung vao huyén phu c6 khudly cla etyl 6-brom-7-flo-4-oxo-1H-quinolin-3-
- carboxylat (28,8g, 91,69mmol) trong EtOH (500mL) & nhiét d6 moi trudng. Sau
d6, hén hop phan tng nay dugc khudy & 75°C trong 2 gid, dé nguoi va do pH duogc
di€u chinh t6i 4 bang céch st dung axit clohydric 2N. Chat két tha dugc thu gom
bang cich loc, dugc rira bang nude va duge 1am kho trong chan khong dé cho chat
liéu dugc mong mudn (23,30g, 89%) 1a bot mau tring. Phd NMR: 'H 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 khéi: m/z (BES+)[M+H]+ = 287,8. A

Viéc di€u ché etyl 6-brom-7-flo-4-oxo-1H-quinolin-3-carboxylat da duoc
mo ta & trén. |

Céc hop chat trung gian 3H-imidazo[4,5-c]quinolin-2-on cén thiét dwoc

diéu ch€ bang céch tao vdng cdc hgp chét trung gian amino thich hop nhu sau:

Hop chat trung gian 12: 8-brom-7-flo-1-(4-metyloxan-4-yl)-3H-imidazo[4,5-

c]quinolin-2-on

0
v
H,C
NH
Bm
7
N N

6-brom-7-flo-N'-(4-metyloxan-4-yl)quinolin-3,4-diamin (1,1g, 3,1 1mmol)
dugc b6 sung vao bis(triclometyl)cacbonat (0,553g, 1,86mmol) trong DCM
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(20mL) va hén hop thu duge nay duge khudy & 30°C trong 2 gid. San phdm tho
nay dugc tinh ché bing FCC, rlta gidi gradien 0 t6i 5% MeOH trong DCM, d€ cho
chat liéu dugc mong mudn (0,950g, 80%) 1a chat ran mau nau ma duge ding luon

khong cén tinh ché thém.

Hop chat trung gian dudi day dugc diéu ché theo cich thic tuong tur tir tién
chat thich hop:

Hop chat trung C4u triic Tén
gian
| Hop chét trung o 8-brom-1-(4-metyloxan-4-yl)-
gian M2 Q 0 3H-imidazo[4,5-c]quinolin-2-
* HyC N’/< on
Br. . NH
X
N/

* Trietylamin (1,2 duong lugng) dugc bd sung vao hén hgp phan tng nay va phan
ting nay thyc hién & nhiét 6 moi trudng trén 2 gid. Hén hop phén ng nay dugc

tinh ché& nho sir dung cot SCX véi chat lieu duge mong mudn dugc rira giai bing
amoniac 7M trong MeOH.

Hop chat trung gian M2: Phé kh6i: m/z (ES-)[M-H]- = 362,39.

Viéc diéu ché cic hop chat trung gian amino thich hgp duge mo ta & dudi:

Hop chat trung gian I3: 6-brom-7-flo-N'-(4-metyloxan-4-yl)quinolin-3,4-diamin
©<0H3
NH
Br. A NH2
L
6-brom-7-flo-N-(4-metyloxan-4-yl)-3-nitroquinolin-4-amin (1,215g,
3,16mmol) dugc bd sung vao bot sit (1,8g) trong axit axetic (15mL). Hon hop nay
duoc khudy va duge dun néng nhe bang sting khong khi néng (khoang 60°C) dé
khoi mao phéan tng. Ngudn cap nhiét dugc bo ra va hén hop thu duge nay duoc
khudy trong 1 gid. Hon hop phan iing ndy duogc pha lodng bang nuéc va cac chit

ran dugc loai bd béng céch loc va dugce bd di. Phan dich loc duge co trong chan

khong, dugc pha lodng bing nudc va dugc chiét bing EtOAc. C4c chét hitu co
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duoc 1am kho trén Na,SO, va dugc co trong chan khong dé cho chit lieu duoc
mong mu6n (1,10g, 98%) 1a chat rin mau nau ma dugc ding luon khong cén tinh

ché thém.

Hop chat trung gian 14: 6-brom-7-flo-N-(4-metyloxan-4-yl)-3-nitroquinolin-4-

amin

6-brom-4-clo-7-flo-3-nitroquinolin (1g, 3,27mmol) dugc bd sung vao dung
dich ctia 4-metyltetrahydro-2H-pyran-4-amin hydroclorua (0,596g, 3,93mmol) va
DIPEA (1,715mL, 9,82mmol) trong DMA (10mL) va hén hop thu dugc nay duoc
khudy & 100°C trong 4 gio.

Hén hop phén tng ndy dugc pha lodng bing nuéc va vat liéu rin duge thu
gom bang cich loc va dugc 1am kho dé cho chét liéu dugc mong muén (1,215g,
97%) 1a chét rin mau nau ma dugc dung luon khong can tinh ché thém.

Viéc tong hgp 6-brom-4-clo-7-flo-3-nitroquinolin di dwoc cong bo trong
&n phdm chuyén nganh (vi du, Garcia-Echeverria, C. et al., WO2006122806) va c6
sdn du6i dang chat phan dng thuong phdm (vi du, Aces Pharma, Inc - s6 thit tu
74244). ‘

6-brom-N'-(4-metyloxan-4-yl)quinolin-3,4-diamin dugc diéu ché& nhu sau:

Hop chat trung gian M3: 6-brom-N'-(4-metyloxan-4-yl)quinolin-3,4-diamin
"
CH,
NH
B r\©$/ N H2
X

Nudc (8,35mL) dugc bd sung vao hén hop c6 khudy gém 6-brom-N-(4-
metyloxan-4-yl)-3-nitroquinolin-4-amin (1,07g, 2,92mmol), sét (0,979g,
17,53mmol) va amoniac hydroclorua (0,109g, 2,05mmol) trong EtOH (50,1mL)
va huyén phii dac thu dugc dugc dun néng 1én 105°C trong 2 gid. Phan ting duoc

loc 4m qua dém xelit, rita baing MeOH, va phan dich loc dugc 1am bay hoi t6i
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khan. Chét ran thé nay dugc hoa tan trong DCM (10mL) va dugc rira bing dung
dich nuéc da bao hoa cia NaHCO; (10mL) va nudc mudi bao hda (10mL). Lép
hitu co dugc lam kho trén MgSO,, dugc loc va duge 1am bay hoi dé cho chit liéu
dugc mong mudn (0,850g, 87%) 1a chat liéu ran mau da cam nhat. N6 dugc diing
lu6n ma khong cén tinh ché thém. Phd NMR: '"H NMR (400MHz, DMSO-d6) &
1,19 3H, s), 1,51 (2H, d), 1,76 (2H, td), 3,43 (2H, td), 3,73 (2H, dt), 4,15 (1H, s),
5,45 (2H, s), 7,39 (1H, dd), 7,67 (1H, d), 8,22 (1H, d), 8,51 (1H, s). Phd kh6i: m/z
(ES+H)[M-+H]+ = 336, 338.

Hop chét trung gian M4: 6-brom-N-(4-metyloxan-4-yl)-3-nitroquinolin-4-amin
X
CHj
NH
BFWNOZ

Dung dich gém 6-brom-4-clo-3-nitroquinolin (1g, 3,48mmol), 4-
metyltetrahydro-2H-pyran-4-amin hydroclorua (1,055g, 6,96mmol) va trietylamin
(1,939mL, 13,91mmol) trong DMF (10mL) dugc duh noéng téi 100°C trong 1 gid
trong ong kin trong thi€t bi phan tng vi séng. Hon hop nay dugc dé nguoi, sau dé
duoc rét vao nuée cé khudy (50mL) va chét két tia mau vang thu duge duoc thu
gom bang céch loc va dugc 1am kho trong chan khong dé cho chit liéu dugc mong
muon (1,070g, 84%) 1a chat ran mau vang. N6 dugc dung luon ma khong cén tinh
ché€ thém. Phé NMR: '"H NMR (400MHz, DMSO-d6) § 1,40 (3H, s), 1,78 (2H,
dt), 1,89 (2H, ddd), 3,51-3,64 (4H, m), 7,80 (1H, s), 7,91 (1H, d), 8,01 (1H, dd),
8,48 (1H, d), 9,18 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 366, 368.

Viéc téng hop 6-brom-4-clo-3-nitroquinolin da dugc cong b6 trong 4n
phdm chuyén nganh (vi du, Garcia-Echeverria, C. et al., W02005054238) va cé
san dudi dang chat phan tng thwong phdm (vi du, Aces Pharma, Inc - s6 thit tu
74381).

Hop chat trung gian Nl; tert-butyl 8-brom-1-(oxan-4-yl)-2-
oxoimidazo[5,4-c]quinolin-3-carboxylat, dugc sit dung dé diéu ch€ hgp chat & Vi
du 13 duoc didu ché duoc mo ti & dudi: |
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Hop chét trung gian N1: tert-butyl 8-brom-1-(oxan-4-yl)-2-oxoimidazo[5,4-

o
o
N- </ 0
N—/
Br X \{3 CH,
P ~«
HsC CH,

bi-tert-butyl dicacbonat (376mg, 1,72mmol) dugc b6 sung vao hén hop

c]quinolin-3-carboxylat

g6m 8-brom-1-(oxan-4-yl)-3H-imidazo[4,5-c]quinolin-2-on (300mg, 0,86mmol)
va trietylamih (0,240mL, 1,72mmol) trong DCM (20mL). Dung dich thu dugc nay
dugc khudy 6 nhiét do moi trudng trong 4 gid, sau d6 dugc co trong chan khong.
San pham tho6 nay dugc tinh ché bing FCC, gradien rira gii: 0 t6i 60% MeOH
trong DCM, d€ cho chat liéu dugec mong mudn (310mg, 80%) 14 chét rin mau
trang.

Phé NMR: 'H NMR (300MHz, CDCl;) & 1,72 (9H, s), 1,81-1,95 (2H, m), 2,92-
3,03 (2H, m), 3,57-3,65 (2H, m), 4,26 (2H, dd), 4,89-4,94 (1H, m), 7,82 (1H d),
8,32- 8,35 (1H, m), 8,39 (1H, s), 9,49 (1H, m). Phd kh6i: m/z (ES+)[M+H]+ =
448.

2-[3-(azetidin-1-yl)propoxy]-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDpyridin, 2-(3-pyrolidin-1-ylpropoxy)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-
2-yl)pyridin va 3-[6-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
ylJoxy-N,N-dimetylpropan-1-amin dugc di€u ché nhu sau:

2-[3-(azetidin-1-yl)propoxy]-5-(4,4,5,5-tetrametyl-1,3 ,2—dioxaborolan—2-
yDpyridin

E\N\/\/O [ N
N~ B/o CH,

n-butyl lithi (4,65mL, 11,62mmol) dugc bd sung vao 2-[3-(azetidin-1-
yDpropoxy]-5-brompyridin (2,1g, 7,74mmol) va 2-isopropoxy-4,4,5,5-tetrametyl-
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1,3,2-dioxaborolan (2,161g, 11,62mmol) trong THF (50mL) & -78°C trong thoi
gian 10 phit va dung dich thu dugc nay duge khudy & -78°C trong 1 gid. Phan tng
dugc 1am mét bang dung dich Na,SO, bao hoa (10mL) va dung méi duoc loai bd
trong chan khong. Phin can dugc hoa tan trong DCM (100mL), dugc 1am kho trén
Na,S0,, dugc loc va dugc lam bay hoi dé cho chat liéu dwgc mong muén (2,00g,
81%) 1a chat ran mau trang. Phé khéi: m/z (ES+)[M+H]+ = 319.

2-[3-(azetidin-1-yl)propoxy]-5-brompyridin

E\N\/\/O ]\

N
/Br

Natri hydrua (1,364¢g, 56,82mmol) dugc bé sung vao 3-(azetidin-1-
yDpropan-1-ol (2,62g, 22,73mmol) trong THF (20mL) & nhiét 40 mo6i trudng
trong moi trudong khi tro va phan tng dugc khudy trong 10 phiit. 5-brom-2-
flopyridin (2,0g, 11,36mmol) dugc b sung vao va dung dich thu dugc niy duoc
khudy trong 1 gid tru6c khi dugc Iam mét bing nude (20mL) va duge chiét bing
EtOAc (5 x 50mL). C4c chét hitu co duge két hgp, duge 1am kho trén Na,SO,,
dugc loc va dugc co trong chan khong dé cho chét lieu dugc mong muén (3,75g,
122%) 1a chét rin mau trang. Phé NMR: "H NMR (300MHz, CDCl,) § 1,80 (2H,
m), 2,11 (2H, m), 2,55 (2H, t), 3,18 (4H, t), 4,328 (2H, 1),6,64 (1H, d), 7,62 (1H,
dd), 8,16 (1H, d). Phé khéi: m/z (ES+)[M+H]+ = 271.

3-(azetidin-1-yl)propan-1-ol
C\N\/\/OH

Dung dich lithi nhom hydrua (2,0M trong THF) (8,38mL, 16,76mmol)
dugc pha loang trong THF khéc (20mL) dugc bd sung nho giot vao hén hop gém
metyl 3-(azetidin-1-yl)propanoat (2g, 13,97mmol) trong THF (SmL) & 0°C trong
moi trudng khi tro. Dung dich thu duge nay duoc khudy & 0°C trong 1 gid, sau d6
hén hop phan tng nay dugc xtt Iy bang natri sulphat decahydrat va dugc khudy
trong 30 phiit. Chét rin dugc loai bo bang cich loc va dugc bd di va phan dich loc
dugc 1am bay hoi dé cho chat liéu dugc mong muén (1,240g, 77%) & dang déu

khong mau.
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Phé NMR: 'H NMR (400MHz, CDCl,) § 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).

Metyl 3-(azetidin-1-yl)propanoat
E\N\/\H/O\CH3
o

Metyl acrylat (2,082mL, 23,12mmol) dugc b8 sung vao dung dich azetidin
(1,2g, 21,02mmol) trong DCM va dung dich thu dugc nay dugc khudy & nhiét do
moi trudng, trong moi trudng khi tro trong 16 gid. Hén hop phan tng nay duoc
lam bay hoi va sin phdm tho nay dugc tinh ché bing FCC, dugc rira gidi bing
25% EtOAc trong DCM, d€ cho chat liéu dugc mong muén (2,0g, 66,5%) & dang
déu khong mau. Phé NMR: '"H NMR (400MHz, CDCL,) § 1,97-2,1 (2H, m), 2,33
(2H, d), 2,67 (2H, d), 3,18 (4H, t), 3,67 (3H, s).

2-(3-pyrolidin-1-ylpropoxy)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin

CL\/\/C’Wi\j\

|

M Np-0 chy
CH,

CH;§

n-butyllithi (5,68mL, 14,20mmol) dugc bé sung nhd giot vao hén hop gém
5-brom-2-(3-pyrolidin-1-ylpropoxy)pyridin (2,7g, 9,47mmol) va 2-isopropoxy-
4,4,5,5-tetrametyl-1,3,2-dioxaborolan (2,64g, 14,20mmol) trong THF (20mL) & -
78°C trong thoi gian 10 phiit trong moi trudng khi tro. Hon hop thu duoc nay duge
d€ 4m 1én t6i nhiét do moi trudng va dugc khudy trong 12 gid. Hén hop phan ung
nay duoc lam mdt bang cich bd sung dung dich nuéc da bao hoa cia amoni
clorua, dugc chiét bang EtOAc (2 x 50mL) va 16p hitu co dugc 1am kho trén
Na,S0,, dugc loc va duge 1am bay hoi d€ cho chét liéu dugc mong muén (3,10g,
99%) 1a ddu mau vang. San phidm ndy dugc dung luén trong budc tiép theo ma
khong can tinh ché thém. Phé NMR: 'H NMR (400MHz, CDCL,) § 1,26-
1,41(12H, m),1,77-1,80 (4H, m), 1,95-2,04(2H, m), 2,50-2,58 (4H, m), 2,62 (2H,
t), 4,37 (2H, t), 6,69 (1H, d), 7,91 (1H, d), 8,52 (1H, s). Phé kh6i: m/z
(ESH[M+H]+ = 251.
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5-brom-2-(3-pyrolidin-1-ylpropoxy)pyridin

Z Br

Natri hydrua (0,591g, 14,77mmol) dugc bé sung ting phdn mot vao dung
dich 3-(pyrolidin-1-yl)propan-1-ol (1,615g, 12,50mmol) trong THF (20mL) &
nhiét do 0°C, sau d6 né dugc khudy & nhiét 4o moi trudng trong 30 phiit. 5-brom-
2-flopyridin (2g, 11,36mmol) dugc bd sung vao va hdn hop thu dugc ndy duogc
khuély & nhiét do moéi truong trong 2 gid trude khi dugc 1lam maét bing cich b
sung dung dich nuéc di bdo hoa ctia amoni clorua. Hoi 4m dugc chiét bing
EtOAc (2 x 100mL), 16p hitu co duge 1am kho trén Na,SO,, duoc loc va dugc 1am
bay hoi d€ cho chét rin mau vang nhat. Sin phdm tho nay dugc tinh ché bing
FCC, gradien rtra gidi: 0 t6i 10% MeOH trong DCM, dé cho chét liéu duoc mong
muodn (2,70g, 83%) 1a chit rin mau vang.

Phé kh6i: m/z (ES+)[M+H]+ = 285.

3-[6-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-ylJoxy-N,N-
dimetylpropan-1-amin

GHs

N (e}
HsC” NN | AN

N A Ng-OL _CH,
g
CH,

Dung dich n-butyllithi (0,693g, 10,83mmol) trong n-hexan (4,33mL) durgc
bd sung vao hdn hgp c6 khudy gém 3-(5-brom-6-flopyridin-2-yl)oxy-N,N-
dimetylpropan-1-amin (2g, 7,22mmol) va 2-isopropoxy-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (2,014g, 10,83mmol) trong THF (20mL) & -78°C trong thoi gian 20
phiit trong moi trudng khi tro. Hén hop thu duogc du'dc dé &m lén t6i nhiét do moi
trudng va dugc khudy trong 2 git. Hon hop phan ing ndy dugc 1am maét bing
dung dich NaHCO, bdo hoa va dugc co6 trong chan khong. San phdm tho nay duoc
tinh ché€ bang FCC, gradien rira gidi: 0 t6i 10% MeOH trong DCM, dé cho chat
liéu dugec mong mudn (2,50g, 107%). Phd khéi: m/z (ES+)[M+H]+ = 325.
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3-(5-brom-6-flopyridin-2-yl)oxy-N,N-dimetylpropan-1-amin
CH

3
[
Hsc’N\/\/O i X
N
= Br

F
(E)-diisopropyl diazen-1,2-dicarboxylat (15,80g, 78,13mmol) dugc bd sung
nho giot vao 3-(dimetylamino)propan-1-ol (8,06g, 78,13mmol), 5-brom-6-
flopyridin-2-ol (10g, 52,09mmol) va triphenylphosphin (20,49g, 78,13mmol)
trong DCM (150mL) dugc lam maét t6i 0-5°C trong moi trudng khi tro. Dung dich
thu dugc nay dwoc khuay & nhiét do moi trudng trong 16 gid, sau d6 dung moi
duoc loai bd dudi 4p sut gidm. Phan can duge pha lodng bang EtOAc (50mL) va
~ chat liéu ran dugc loai bo bing cdch loc va duge loai ra. Phan dich loc duge axit
héa biang hydro clorua trong dioxan. Chét liéu ran dugc thu gom bing céch loc
Sau d6 dugc hoa tan trong dung dich nuéc di bio hoa ctia Na,CO, (200mL) va
duoc chiét bang EtOAc (3 x 100mL). C4c 16p hitu co di két hop duogc rira bing
nudc, nuée mudi, duge lam kho trén Na,SO, va dugc co trong chan khong dé cho
chét liéu dugc mong mudn (9,00g, 62,3%). Phd NMR: 'H NMR (300MHz,
CDCly) 6 1,89-1,98 (2H, m), 2,26 (6H, s), 2,34 (2H, t), 4,30 (2H, t), 6,53 (1H, d),
7,74 (1H, t). Phd khéi: -m/z (ESH[M+H]+ =277.

5-brom-6-flopyridin-2-ol

Dung dich natri nitrit (21,67g, 314,13mmol) trong nuéc (150mL) duoc bd
sung nho giot vao hén hop c6 khufly gém 5-brom-6-flopyridin-2-amin (50g,
261,78mmol) va axit sulphuric (1,2mL, 22,51mmol) trong nudc (750mL) & 0-5°C.
Huyén phil thu dugc dugc khudy trong 48 gid & nhiét do moi trudng, sau d6 chat
két tha dugc thu gom bang cich loc, duge rira bang nuéc (200mL) va duge 1am
kho trong chan khong dé cho chat liéu dugc mong mudn (40,0g, 80%) 1a chat réin
mau vang nhat, né duoc dung luén ma khong can tinh ch€ thém. Phé NMR: 'H
NMR (300MHz, DMSO-d6) 6 6,55 (1H, d), 8,00 (1H, t), 11,71 (1H, bs). Phd
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khoi: m/z (ES+)[M+H]+ = 192.

5-brom-6-flopyridin-2-amin

NBS (50,0g, 280,99mmol) da dugc bd sung cham vao 6-flopyridin-2-amin
(30g, 267,61mmol) trong MeCN (300mL) dugc lam ngudi nhiét d6 nam trong
khoang 10-20°C trong thoi gian 30 phiit. Dung dich thu duogc nay dugc khudy &
nhiét do moi truong trong 60 phit. Sau d6, dung moi duogc loai bd dudi 4p suat
giam. Phén can dugc pha lodng bang nudc, chit két tha duoc thu gom bing cich
loc, dugc rira biang nudc (200mL) va duge 1am kho trong chan khong dé cho chat
liéu dugc mong mudn (50,0g, 98%) 1a chét ran mau tring, né duoc dung luén ma
khong cén tinh ché€ thém. Phé NMR: '"H NMR (300MHz, DMSO-d6) & 6,29 (1H,
d), 6,57 (2H, bs), 7,65 (1H, t). Phé khéi: m/z (ES+)[M+H]+ = 191.

Céacvidu 25 & 26
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-[(1R,3R)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on va 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-
1-[(1S,35)-3-metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on

HiCxg |+3c\9

i é o i Q o
o o
Hsc/N\/\/ 7 | N—'( H3C/N\/\/ Z | N’</
\ AN TCH; N N TCHs
= /
N

Clo(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-
amino-1,1'-biphenyl)]paladi(II) (26,lmg, 0,03mmol) dugc bd sung vao 8-brom-1-
[(1R,3R)-3-metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on:8-brom- 1-
[(1S,3S)-3-metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on (hén hop ty
1¢ 1:1) (250mg, 0,66mmol), N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-

7dioxaborolan-2—yl)pyridin—2-yl]oxypropan-l-amin (244mg, 0,80mmol) va Cs,CO,
(433mg, 1,33mmol) trong 1,4-dioxan (20mL) va nudc (SmL) va hén hop thu duoc

nay dugc khudy & 100°C trong 2 gid. Hon hop phén ing nay dugc rét vao nudc
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(25mL), dugc chiét bing DCM (2 x 50mL), 16p hitu co dugc 1am kho trén Na,SO,,
dugc loc va dugc 1am bay hoi dé cho can mau vang. San phim tho nay duoc tinh
ché€ bang HPLC diéu ché (cot XSelect CSH Prep C18 OBD, silic oxit Sy, dudng
kinh 19mm, d¢ dai 150mm), béng céch st dung cdc hén hop phan cuc giam ddn
gom nudc (chita 0,1% axit formic) va MeCN lam cdc dung moi rita gii. Céc
phana doan chita hop chat dugc mong mudn duge lam bay hoi t6i khan dé cho
chat liéu dugc mong muén duéi dang hon hop triét quang (175mg, 53,3%) 1a chit
rin mau tring. Viéc t6i wu héa trén cot Agilent 1100, AD, (silic oxit 20um, dudng
kinh 4,6mm, d6 dai 250mm) cho th&y ring MeCN/MeOH/TEA, ty 1& 95/05/0,1 c6
thé cho su phan tdch t6t nhat. Phuong phép nay duoc sir dung dé tinh ché HPLC
diéu ché. Hoén hop triét quang nay (130mg, 0,27mmol) dugc hda tan trong EtOH
(10mL) va tach bang céch dp dung HPLC diéu ché trén cot AD (silic oxit 20pum,
dudng kinh 50mm, d¢ dai 250mm), hai 14n phun dugc doi hdi dé chudn bi toan bo
méu. C4c phan doan da tron dugc tién hanh téch 14n hai bing cdch 4p dung
phuong phap néu trén va céc phan doan chita cdc chét dong phan déi nh mong
mudn tinh khiét dugc 1am bay hoi d€ cho céc chat liéu dugc mong muén. Phwong
phép nay cho cic phan doan hén hgp ma r6 dugc tinh ché lai nhd sir dung cic
diéu kién nhu nhau. Cédc phan doan chita céc chét dong phan d3 dugc tich dugc
1am bay hoi t6i khan: |

Vi du 25: Chét dong phan 1 (58mg) |
Phé NMR: '"H NMR (400MHz, CDCl,) § 1,87-1,98 (1H, m), 2,04 (3H, dt), 2,33
(8H, s), 2,47-2,64 (3H, m), 2,72 (1H, ddd), 3,36 (3H, s), 3,59 (3H, s), 4,09 - 4,21
(1H, m), 4,43 (2H, t), 5,59 (1H, q), 6,88 (1H, d), 7,80 (1H, dd), 7,92 (1H, dd),
8,22 (1H, d), 8,33 (1H, d), 8,50 (1H, d), 8,70 (1H, s). Phd kh6i: m/z (ES+)[M+H]+
=476.

Vi du 26: Chét dong phan 2 (58mg)

Phé NMR: '"H NMR (400MHz, CDCl;) § 1,94 (1H, m), 1,99-2,11 (3H, m), 2,32
(8H, s), 2,46-2,64 (3H, m), 2,66-2,83 (2H, m), 3,36 (3H, s), 3,59 (3H, s), 4,17
(1H, m), 4,43 (2H, t), 5,44 - 5,72 (1H, m), 6,88 (1H, d), 7,80 (1H, dd), 7,91 (1H,
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dd), 8,22 (1H, d), 8,33 (1H, d), 8,50 (1H, d), 8,70 (1H, s). Phd khéi: m/z
(ESH[M+H]+ = 476.

Viéc diéu ch€ 8-brom-1-[(1R,3R)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on:8-brom-1-[(1S,3S)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on (hdén hop ty 1& 1:1) dugc m6 ta & dudi:

Hop chat trung gian O1: 8-brom-1-[(1R,3R)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on:8-brom-1-[(18S,3S)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on (hén hgp ty 1€ 1:1)

H3C\o H,3C

O, Qs
Br N T CHs Br\(j\)\/r'%w3
~ N/
Hén hop gém axit 6-brom-4-[[(1R,3R)-3- _
metoxyxyclopentyl]Jamino]quinolin-3-carboxylic:axit 6-brom-4-[[(1S,3S)-3-

°

metoxyxyclopentyl]lamino]quinolin-3-carboxylic (hén hop ty 1& 1:1) (13g,
35,8mmol), tetrabutylamoni bromua (1,16g, 3,60mmol), iodometan (7,645g,
53,86mmol) va hydroxit natri (2,15g, 53,75mmol) trong DCM (600mL) va nuéc
(380mL) dugc khuay qua dém & nhiét 6 moi trudng. Dung dich thu duge duogc co
trong chan khong dé loai bd cac chat hitu co va cdc chét rén duge thu gom béang
cich loc, dugc rira bing nudc (5x10mL) va duge 1am kho trong 10 chan khong dé
cho chat liéu dugc mong mudn (hdn hgp triét quang) (9,8g, 73%) 1a chat rin mau
trang nhd. Phé NMR: 'H NMR (400MHz, DMSO-d6) § 1,81-1,87 (1H, m), 2,33-
2,51 (4H, m), 2,45-2,51 (1H, m), 3,28 (3H, s), 3,49 (3H, s), 4,02-4,21 (1H, m),
5,40 (1H, p), 7,73 (1H, dd), 7,98 (1H, d), 8,35 (1H, d), 8,91 (1H, s). Phé kh6i: m/z
(ES+)[M+H]+ = 3759.

Hop chit trung gian O2: 8-brom-1-[(1R,3R)-3-metoxyxyclopentyl]-3H-

imidazo[4,5-c]quinolin-2-on:8-brom-1-[(1S,3S)-3-metoxyxyclopentyl]-3H-
imidazo[4,5-c]quinolin-2-on (h6n hgp ty 1& 1:1)

-109-



21531

Br H Br NH

Hén hop gbém axit 6-brom-4-[[(1R,3R)-3-
metoxyxyclopentyl]Jamino]quinolin-3-carboxylic:axit 6-brom-4-[[(1S,3S)-3-
metoxyxyclopentyllamino]quinolin-3-carboxylic (hén hop ty 1& 1:1) (17g,
46,54mmol), trietylamin (14,1g, 139,34mmol) trong DMF (270mL) dugc khudy &
nhiét do moi trudng trong 1 gid. Piphenyl phosphorazidat (25,6g, 93,02mmol)
duogc bd sung nhd giot ciing véi khuay va dung dich nay duge khudy & nhiét do
moi trudng trong 20 phit nita truée khi duge dun néng 1én 60°C trong 1 git. Phan
ting dugc d€ nguodi va dugc co trong chan khong. Phan can dugc pha lodng béng
nu6e (300mL), cdc chat ran duge thu gom bang cach loc va duge 1am kho trong 10
du6i 4p sudt gidm dé cho chét liéu dugc mong muén (dudi dang hén hop triét
quang) (13g, 77%) 1a chit ran mau tring nhd. Phé khéi: m/z (ES+H)[M+H]+ =
362,2.

Hop chét trung gian O3: axit 6-brom-4-[[(1R,3R)-3-
metoxyxyclopentyl]amino]quinolin-3-carboxylic:axit 6-brom-4-[[(1S,35)-3-
metoxyxyclopentylJamino]quinolin-3-carboxylic (h6n hop ty 1¢ 1:1)

H;C—0 . H30~Q

:""NH o} : SNH O
B Br.
P
7 = N

Hydroxit natri 2N (150mL) dugc bé sung vao hdn hop ctia etyl 6-brom-4-
[[(1R,3R)-3-metoxyxyclopentylJamino]quinolin-3-carboxylat:etyl 6-brom-4-
[[(1S,3S)-3-metoxyxyclopentylJamino]quinolin-3-carboxylat (hén hop ty 1 1:1)
(18,6g, 47,2mmol) trong MeOH (500mL) va nuéc (100mL) va dung dich thu duoc
nay dugc khudy trong 15 gio & nhiét d6 moi trudng. Hon hop nay dugc co trong
chan khong va phéan can dugc pha lodng bing nuéc (300mL). Tri s6 d6 pH ctia
dung dich nay dugc diéu chinh t6i 5 bang axit clohydric 2N, c4c chét rin duoc thu
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gom béng cdch loc va dugc 1am kho trong 10 dudi 4p suat giam dé cho chat licu
dugc mong mudn (duéi dang hén hop triét quang) (17,1g) 1a chat rén mau tring
nhd. Phé NMR: 'H NMR (400MHz, DMSO-d6) § 1,60-1,71 (2H, m), 1,81-1,88
(1H, m), 1,96-2,02 (1H, m), 2,03- 2,10 (2H, m), 3,21 (3H, s), 3,91-3,96 (1H, m),
4,51-4,72 (1H, m), 7,77 (1H, d), 7,93 (1H, d), 8,45 (1H, d), 8,85 (1H, s), 13,30
(1H, bs). Phé khéi: m/z (ES+)[M+H]+ = 365,2.

Hop chat trung gian O4: etyl 6-brom-4-[[(1R,3R)-3-
metoxyxyclopentyl]Jamino]quinolin-3-carboxylat:etyl 6-brom-4-[[(1S,3S)-3-
metoxyxyclopentyl]Jamino]quinolin-3-carboxylat (hén hop ty 1& 1:1)

HsC—0 H3C—o0

' :""NH 0 : SNH O
Br Br
@\)ﬁ)&%% wA
s o
N

Hén hop gbm etyl 6-brom-4-cloroquinolin-3-carboxylat (15g, 47,69mmol),
(trans)-3-metoxyxyclopentan-1-amin (h6n hop triét quang) (8,09g, 26,68mmol) va
DIPEA (19,68g, 152,27mmol) trong DMA (100mL) duogc khudy & 80°C trong 4
gio trong moi truong khi tro. Phan ting dugc 1am mat bang cdch b sung nuéc
(500mL), c4c chét ran dugc thu gom béng céch loc va dugc 1am kho trong 10 duéi
ap sudt giam dé cho chat liéu dugc mong mudn (dudi dang hén hop triét quang)
(18,6 g) 1a chét ran mau nau nhat. Phé khéi: m/z (ES+)[M+H]+ = 393, 395.

Viéc di€u ch€ etyl 6-brom-4-cloroquinolin-3-carboxylat d3 dugc mo ta &

trén.

Vidu 27
7-flo-1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-
3-yl]limidazo[4,5-c]quinolin-2-on

CH,

/
(e}

o | ﬁ%

H

Nao s
~
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3-(pyrolidin-1-yl)propan-1-ol (46,9mg, 0,36mmol) dugc bd sung vio natri

hydrua (29,1mg, 1,21mmol) trong THF (4mL) & nhiét 6 moi trudng trong thoi

- gian 20 phiit. 7-flo-8-(6-flopyridin-3-yl)-1-(cis-3-metoxyxyclobutyl)-3-

metylimidazo[4,5-c]quinolin-2-on (120mg, 0,30mmol) dugc b sung vao. Hén

hop thu dugc nay dugc khudy & nhiét do moi trudng trong 2 gid. Hén hgp phan

ting nay dugc 1am mit bang nudc va san phdm tho nay duge tinh ché bing FCC,

gradien rira gii: 0 t6i 5% MeOH trong DCM. San phdm tho nay dugc tinh ché
bang HPLC diéu ché (cot Waters XBridge Prep C18 OBD, silic oxit 5p, dudng

kinh 19mm, d6 dai 100mm), bang cach st dung cdc hén hop phan cuc gidm din

gom nudc (chira 0,1% axit formic) va MeCN 1am c4c dung moéi rira gidi. Cic phan

doan chita hop chat dugc mong muén duge 1am bay hoi t6i khan dé cho chit lieu

dugc mong mudn (60,0mg, 38,7%) 1a chat rdn mau tring nhd. Phd NMR: 'H
NMR (300MHz, MeOD) 6 1,90-2,00 (4H, m), 2,10-2,20 (2H, m), 2,81-3,00 (8H,
m), 3,04-3,17 (2H, m), 3,28 (3H, s), 3,6 (3H, s), 3,85-3,96 (1H, m), 4,48 (2H, 1),
5,00-5,13 (1H,m), 6,88 (1H, d), 7,82 (1H, d), 8,05 (1H, d), 8,43-8,50 (2H, m),
8,83 (1H, s)

Phé khoi: m/z (ES+)[M+H]+ = 506.

Céc hop chat duéi day dugc diéu ché theo cich thitc tuong tu bing cach sir

dung rugu thich hop va hop chat trung gian pyridyl flo thich hgp.

Vidu Cau tric Tén
28%* CHy 1-(cis-3-metoxyxyclobutyl)-3-
° metyl-8-[6-(3-pyrolidin-1-
CL\/\/ o Hﬂ »—/{O ylpropoxy)pyridin-3-yl]imidazo[4,5-
| H clquinolin-2-on
N N N~CH,
29 CZ 3-metyl-1-[(3S)-oxan-3-yl]-8-[6-(3-
: 0 pyrolidin-1-ylpropoxy)pyridin-3-
C\N\/\/OWN\ yllimidazo[5,4-c]quinolin-2-on
Naw N CH,
N/
30 0 3-metyl-1-(oxan-4-yl)-8-[6-(3-
C\N o Q 0 pyrolidin-1-ylpropoxy)pyridin-3-
SN < [yllimidazo[3 4-clquinolin-2-on
Naw N CHs
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Vidu Ciu tric Tén
31 O CZ 3-metyl-1-[(3S)-oxan-3-y1]-8-[6-(3-
[ 9 piperidin-1-ylpropoxy)pyridin-3-
Sy oA N vilimidazo[5 4-clquinolin-2-on
N N
32 o 3-metyl-1-[(3R)-oxan-3-y1]-8-[6-(3-
O ( 0 piperidin-1-ylpropoxy)pyridin-3-
NN~ o 4 yllimidazo[5,4-c]quinolin-2-on
. H N\CHa
33%* CHy 1-(cis-3-metoxyxyclobutyl)-3-
° metyl-8-[6-(3-piperidin-1-
O H7| 0 ylpropoxy)pyridin-3-yl]imidazo[4,5-
N | i c]lquinolin-2-on
X N—cH,
X
34 o 8-[6-[3-(azetidin-1-
\:\N o (72 0 yl)propoxy]pyridin-3-yl]-3-metyl-1-
O\~ | y N—/< [(3R)-oxan-3-yllimidazo[5,4-
X N=cH;  Ic]quinolin-2-on
N/
35** CH, 1-(cis-3-metoxyxyclobutyl)-8-[6-(3-
° pyrolidin-1-ylpropoxy)pyridin-3-yl]-
C\ 3H-imidazo[4,5-c]quinolin-2-on
AN

36* 0
CN\/\/O 7 QN,(O

1-(oxan-4-y1)-8-[6-(3-piperidin-1-
ylpropoxy)pyridin-3-yl1]-3H-
imidazo[4,5-c]quinolin-2-on

X X
37%* O Q 3-metyl-1-(oxan-4-yl)-8-[6-(3-
o o piperidin-1-ylpropoxy)pyridin-3-
T 9 - yllimidazo[5,4-c]quinolin-2-on
N N—cH
3gxx gt 8-[6-[3-(azetidin-1-
Oﬁ;L yl)propoxylpyridin-3-yl]-1-(cis-3-
E\ " 0 metoxyxyclobutyl)-3-
Y | H N’{ metylimidazo[4,5-c]quinolin-2-on
N N N—cH,
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Vidy Cilu triic Ten
39% Q 3-[6-[3-(azetidin-1-
0 yl)propoxylpyridin-3-yl]-3-metyl-1-
C\N\/\/o 7 n—{ (oxan-4-yl)imidazo[5,4-c]quinolin-
X Ny CHs 2-on

Z

* Phan ting dwoc thuc hién trong DMF trong khodng nhiét do 0°C t6i nhiét d6 moi
trudng.
** Phan tng dugc thuc hién trong DMA & 50°C.

Vi du 28: Phé NMR: 'H NMR (400MHz, DMSO-d6) & 1,67-1,96 (6H, m), 2,44-
2,55 (6H, m), 2,78-3,03 (4H, m), 3,19 (3H, s), 3,50 (3H, s),3,84-3,88 (1H, m),
4,38 (2H, t), 5,13 (1H, p), 6,97 (1H, d), 7,92 (1H, dd), 8,12 (1H, dd), 8,20 (1H,
dd), 8,43 (1H, s), 8,67 (1H, d), 8,88 (1H, s). Phd khéi: m/z (ES+)[M+H]+ =4388.

Vi du 29: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,68-1,86 (6H, m), 1,95
(2H, p), 2,10-2,19 (1H, d), 2,51-2,75 (7H, m), 3,35-3,49 (1H, m), 3,50 (3H, s),
3,92 (1H, d), 4,08-4,18 (1H, m), 4,22 (1H, t), 4,38 (2H, t), 4,90-5,03 (1H, m), 6,98
(1H, d), 7,92 (1H, dd), 8,15-8,20 (1H, m), 8,25 (1H, s), 8,32 (1H, s), 8. 66 (1H, d),
8,90 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 488.

Vi du 30: Phé NMR: 'H NMR (400MHz, DMSO-d6) & 1,67-1,73 (4H, m), 1,90-
1,98 (4H, m), 2,39-2,46 (4H, m), 2,54-2,61 (2H, m), 2,72 (2H, ddd), 3,52 (3H, s),
3,59 (2H, 1), 4,06 (2H, dd), 4,38 (2H, t), 5,13-5,16 (1H, m), 6,98 (1H, d), 7,96
(1H, dd), 8. 14 (1H, d), 8,20 (1H, dd), 8,45 (1H, s), 8,67 (1H, d), 8,91 (1H, s). Phd
kh6i: m/z (ES+)[M+H]+ = 488.

Vi du 31: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,38-1,50 (6H, m), 1,83-
‘1,95 (4H, m), 2,13-2,18 (1H, m), 2,35-2,43 (6H, m), 2,62-2,75 (1H, m), 3,38-3,44
(1H, m), 3,49 (3H, s), 3,94 (1H, d), 4,13-4,27 (2H, m), 4,35 (2H, t), 4,90-5,02
(IH, m), 6,99 (1H, d), 7,94 (1H, d), 8,13-8,18 (2H, m), 8,34 (1H, s), 8,48 (1H, d),
8,90 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 502.
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| Vi du 32: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,35-1,58 (6H, m), 1,85-
1,98 (4H, m), 2,12-2,21 (1H, m), 2,21-2,50 (6H, m), 2,60-2,80 (1H, m), 3,33-3,48
(1H, m), 3,48 (3H, s), 3,89-3,97 (1H, m), 4,10-4,28 (2H, m), 4,30-4,38 (2H, m),
4,90 -5,08 (1H, m), 6,98 (1H, d), 7,93-8,0 (1H, m), 8,13-8,22 (2H, m), 8,35 (1H,
's), 8,63 (1H, s), 8,94 (1H, s). Pho khéi: m/z (ES+)[M+H]+ = 502,3.

Vi du 33: Phé NMR: 'H NMR (300MHz, DMSO-d6) § 1,32-1,45 (2H, m), 1,45-
1,51 (4H, m), 1,88-1,98 (2H, m), 2,31-2,51 (6H, m), 2,81-2,83(2H, m), 2,97-3,11
(2H, m), 3,19 (3H, s), 3,50 (3H, s), 3,84-3,91 (1H, m), 4,36 (2H, t), 5,10-5,17
(1H, m), 6,97 (1H, d), 7,93 (1H, d), 8,12 (1H, d), 8,21 (1H, dd), 8,43 (1H, s), 8,68
(1H, d), 8,89 (1H,s). Phé khoi: m/z (ES+H)[M+H]+ = 502.

Vi du 34: Phé NMR: 'H NMR (300MHz, DMSO-d6) & 1,78-1,85 (4H, m), 2,05-
2,18 (3H, m), 2,66-2,80 (3H, m), 3,36-3,49 (8H, m), 3,94 (1H, d), 4,12-4,35 (2H,
m), 4,38 (2H, t), 4,94-4,98 (1H, m), 7,00 (1H, d), 7,92 (1H, d), 8,13-8,20 (2H, m),
8,33 (1H, s), 8,63 (1H, s), 8,90 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 474,3.

Vi du 35: Phé NMR: 'H NMR (400MHz, DMSO-d6) & 1,64-1,75 (4H, m), 1,94
(2H, p), 2,45 (3H, d), 2,53-2,58 (3H, m), 2,75-2,88 (2H, m), 2,94-3,08 (2H, m),
3,21 (3H, s), 3,87 (1H, p), 4,39 (2H, 1), 5,08 (1H, p), 6,97 (1H, d), 7,90 (1H, dd),
8,09 (1H, d), 8,19 (1H, dd), 8,43 (1H, d), 8,65 (1H, s), 8,67 (1H, d), 11,50 (1H s).
m/z: ES+ [M+H]+ 474. Phd khéi: m/z (ES+)[M+H]+ = 474.

Vi du 36: Phd NMR: 'H NMR (300MHz, DMSO0-d6) § 1,38 (2H, d), 1,46-1,53
(4H, m), 1,85-1,92 (4H, m), 2,27-2,42 (6H, m), 2,67-2,80 (2H, m), 3,52 (2H, t),
4,08 (2H, dd), 4,33 (2H, 1), 5,10 (1H, p), 6,97 (1H, d), 7,93 (1H, d), 8,09 (1H, d),
8,12 (1H, d), 8,20 (1H, dd), 8,42 (1H, s), 8,65 (1H, s). Phd kh6i: m/z
(ES+)[M+H]+ = 488.

Vi du 37: Phd NMR: 'H NMR (400MHz, DMSO-d6) & 1,40 (2H, d), 1,50 (4H, q),
1,92 (4H, dqg), 2,3-2,45 (6H, m), 2,66-2,8 (2H, m), 3,52 (3H, s), 3,59 (2H, t), 4,07
(2H, dd), 4,37 (2H, t), 5,09-5,2 (1H, m), 6,96 - 6,99 (1H, d), 7,96 (1H, dd), 8,15
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(1H, d), 8,18-8,21 (1H, m), 8,44 (1H, s), 8,66 (1H, d), 8,90 (1H, s). Phd kh6i: m/z
(ES+)[M+H]+ = 502,46.

Vi du 38: Phd NMR: 'H NMR (400MHz, DMSO-d6) § 1,74 (2H, p), 1,96 (2H, P)»
2,47 (2H, 1), 2,78-2,87 (2H, rﬁ), 3,01 (2H, qd), 3,10 (4H, t), 3,21 (3H, s), 3,51
(3H, s), 3,87 (1H, p), 4,35 (2H, t), 5,08 - 5,18 (1H, m), 6,93 - 6,97 (1H, d), 7,92
(1H, dd), 8,12 (1H, d), 8,18 -8,21 (1H, d), 8,43 (1H, d), 8,65 - 8,68 (1H, m), 8,88
(1H, s). Phé khéi: m/z (ES+)[M+H]+ = 474,43.

Vi du 39: Phd NMR: 'H NMR (300MHz, DMSO-d6) & 1,74-1,78(2H, m), 1,81-
1,93(2H, m), 2,00-2,09(2H, m), 2,65-2,77(4H, m), 3,31-3,36(4H, m), 3,51 (3H, s),
- 3,58(2H, 1), 4,04-4,09(2H, m), 4,34(2H, t), 5,14 (1H, p), 6,97(1H, d), 7,94 (1H,
dd), 8,13 (1H, d), 8,20(1H, dd), 8,22(1H, s), 8,66 (1H, d), 8,90(1H, s). Phd khéi:
m/z (ES+)[M+H]+ = 474.

Cac hop chit trung gian flo can thiét cho cdc vi du 27-39 1a nhu di duoc
mo td & trén hodc dugc diéu ché tir cic hop chét trung gian brom thich hop nhu
dugc mo ta & dudi:

Horp chét trung gian P: 8-(6-ﬂopyridin—3-yl)-3-mety1—1-[(3S)—oxa_n-3-

yllimidazo[5,4-c]quinolin-2-on

N N~CH,

Pd(Ph;P), (0,160g, 0,14mmol) dugc bé sung vao 8-brom-3-metyl-1-[(3S)-
oxan-3-yl]imidazo[5,4-c]quinolin-2-on (1g, 2,76mmol), axit (6-flopyridin-3-
yDboronic (0,506g, 3,59mmol) va Cs,CO; (1,799¢, 5,52mmol) trong 1,4-dioxan
(23mL) va nu6c (3mL) duéi khi nito. Hén hop thu duge ndy duge khuay & 100°C
trong 3 gid, ti€p d6 dé nguoi va dung moi dugc loai bd dudi 4p sust gidm. San
phdm tho ndy dugc tinh ché bang FCC, gradien rira gidi: 0 t6i 7% MeOH trong
DCM d¢€ tao ra chit liéu dugc mong musn (0,905g, 87%) 12 chat rin mau vang.

Phé NMR: 'H NMR (300MHz, DMSO-d6) § 1,83-1,86 (2H, m), 2,15-2,19 (1H,
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m), 2,49-2,64 (1H, m), 3,38-3,41 (1H, m), 3,49 (3H, s), 3,93 (1H, d), 4,15-4,26
(2H,m), 4,91-5,10 (1H,m), 7,42 (1H, dd), 7,96 (1H,dd), 8,13 (1H, d), 8,38 (1H,s),
8,44 (1H, td), 8,72 (1H,d), 8,96 (1H,s). Phd khai: m/z (ES+)[M+H]+ = 379,1.

Céc hop chit trung gian flo dudi day duge di€u ché theo céch thiic tuong tu

tur axit (6-flopyridin-3-yl)boronic va céc hop chét trung gian brom thich hop, Viéc

t6ng hop di dugc mo ta & trén:

gian R
* g

Hop chét trung Ciu tric Tén
gian |

Hop chat trung ° 8-(6-flopyridin-3-yl)-3-metyl-1-

gian Q (72 0 [(3R)-oxan-3-yl]imidazo[5 4-

N~ | M c]quinolin-2-on
X H N~CH;
IS
Hop chat trung CHy 7-flo-8-(6-flopyridin-3-yl)-1-
(0]

(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-
on

Hop chét trung CHs 8-(6-flopyridin-3-yl)-1-(cis-3-
gianS ° metoxyxyclobutyl)-3-
*% H [ o metylimidazo[4,5-c]quinolin-2-
"~ | W N on
N X N—cH 3
N/
Hop chét trung o 8-(6-flopyridin-3-yl)-1-(oxan-4-
op
gian T ** o yl)-3H-imidazo[4,5-c]quinolin-
N | N——/( 2-on
“ (N
N/
Hop chit trung CHy 8-(6-flopyridin-3-yl)-1-(cis-3-
gian U ##%* ° metoxyxyclobutyl)-3H-
”>|;L 0 imidazo[4,5-c]quinolin-2-on
Fos [ AN
Naw NH
X

* Phan tng nay dugc khudy ¢ 80°C trong 2 gid.
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** Phan tng dugc thuc hién sir dung clo(2-dixyclohexylphosphino-2°,4°,6’-
triisopropyl-1,1’-biphenyl)[2-(2’-amino-1,1’-biphenyl)]paladi(I) lam ch4t xvc tic
va duge khudy & 90°C trong 2 gio.

*** Phan ting duoc thuc hién véi hdn hop theo ty 1€ 1:2 giita natri tetraclopaladat
va axit 3-(di-tert-butylphosphino)propan-1-sulfonic (0,05m trong nuéc) lam chét
xtc tdc va phoi tir va K,CO; lam bazo. Phan iing nay dugc khudy & 80°C trong 3

gio.

Hop chét trung gian Q: Phéd NMR: 'H NMR (300MHz, DMSO0-d6) & 1,80-1,83
(2H, m), 2,15-2,18 (1H, m), 2,49-2,73 (1H, m), 3,37-3,41 (1H, m), 3,49 (3H, s),
' 3,93 (1H, d), 4,16-4,26 (2H,m), 4,90-5,10 (1H,m), 7,42 (1H, dd), 7,97 (1H,dd),
8,14 (1H, d), 8,38 (1H,s), 8,45 (1H, td), 8,71 (1H,d), 8,95 (1H,s). Phd khoi: m/z
(ESH)[M+H]+ = 379.

Hop chit trung gian R: Phd NMR: '"H NMR (300MHz, DMSO-d6) § 2,76-2,81
(2H, m), 2,91-3,05 (2H, m), 3,13 (3H, s), 3,49 (3H, s), 3,78-3,82 (1H, m), 5,07-
5,10 (1H, m),7,40 (1H, dd), 7,94 (1H, d),8,32 (1H, td), 8,45 (d) 8,59 (1H, s),8,95
(1H, s). Phd khai: m/z (ES+)[M+H]+ = 397.

Hop chit trung gian S: Phé NMR: 'H NMR (400MHz, DMSO-d6) § 2,83 (2H, s),
3,01 (2H, d), 3,20 (3H, s), 3,51 (3H, s), 3,86 (1H, s), 5,07-5,18 (1H, m), 7,37 (1H,
d), 7,96 (1H, d), 8,16 (1H, d), 8,49 (2H, d), 8,75 (1H, s), 8,92 (1H, s). Phé khéi:
m/z (ES+)[M+H]+ = 379.

Hop chét trung gian T: Phd NMR: '"H NMR (300MHz, DMSO-d6) & 1,90-1,96
(2H, m), 2,65-2,79 (2H, s), 3,65 (2H, t), 4,01-4,11 (2H, m), 5,06-5,14 (1H, m),
7,40 (1H, dd), 8,02 (1H, dd), 8,15 (1H, d), 8,44-8,50 (2H, m), 8,71 (1H, s), 8,75
~ (1H, dd), 11,75 (1H, bs). Phé khéi: m/z (ES+)[M+H]+ = 365.

.Hq‘p chat trung gian U: Phé NMR: 'H NMR (400MHz, DMSO-d6) § 2,71-2,84
(3H, m), 2,97-3,09 (2H, m), 3,20 (3H, s), 3,86 (1H, p), 5,09 (1H, ddd), 7,35 (1H,
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dd), 7,83 (1H, dd), 8,07 (1H, d), 8,42-8,5 (2H, m), 8,63 (1H, s), 8,73 (1H, d). Phd
khoi: m/z (ES+)[M+H]+ = 365, 367.

Vidu 40
3-metyl-8-[6-(3-metylaminopropoxy)pyridin-3-yl]-1-(oxan-4-yl)imidazo[5,4-

c]quinolin-2-on

N\ /

Natri hydrua (50,7mg, 2,11mmol) dugc bd sung vio tert-butyl (3-

- hydroxypropyl)(metyl)carbamat (200mg, 1,06mmol) trong DMF (5SmL) & nhiét do

moi trudng trong khong khi. Dung dich thu duogc nay duge khudy trong 1 gid, sau
dé 8-(6-flopyridin-3-yl)-3-metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on
(200mg, 0,53mmol) dugc bd sung vao va dung dich thu dugc nay dugc khuz‘fy qua
dém & nhiét 40 moi truong. Hén hop phan tng nay duoc 1am mat bing nudc
(20mL), dugc chiét bang EtOAc (5 x 20mL.), cdc 16p hitu co duge gop lai va dugc
rira bang nuée (3 x 50mL). LSp hitu co duge 1am kho trén Na,SO,, duoc loc va
dugc 1am bay hoi dé cho chét rén mau tring (262mg, 91%). Chit liéu nay duoc
hoa tan trong DCM (10mL) va TFA (5mL, 64,90mmol) duoc b sung vio. Phan
lfng nay dugc khudy & nhiét d6 moi trudng trong 1 gid, sau d6 dung moi duoc loai
bd trong chan khong. San phdm tho ndy dugc tinh ché bing HPLC diéu ché (cot
XSelect CSH Prep C18 OBD, silic oxit Sum, dudong kinh 19mm, d6 dai 150mm),
bang céch st dung cdc hén hgp phéan cuc gidm ddn gom nudc (chia 0,1%

- NH,HCO;) va MeCN lam cdc dung mdi rira gidi. Cdc phan doan chita hop chat
dugc mong mudn duge 1am bay hoi t6i khan dé cho chat liéu dugec mong muén
(60,0mg, 27,7%) 1a chét ran mau tring. Phé NMR: 'H NMR (300MHz, DMSO-
d6) 6 1,86-1,94 (4H, m), 2,30 (3H, s),l 3,08 (2H, t), 2,71 (2H, dd), 3,52 (3H, s),
3,58 (2H, t), 4,05 (2H, dd), 4,36 (2H, t), 5,15 (1H, p), 6,98 (1H, d), 7,94 (1H, dd),
8,12 (1H, d), 8,20 (1H, dd), 8,42 (1H, s), 8,65 (1H, d), 8,90 (1H, s). Phd khdi: m/z
(ESH)[M+H]+ = 448.
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Céc hop chat duéi day dugc di€u ché theo cich thifc twong tu tir tert-butyl
(3-hydroxypropyl)(metyl)carbamat va hop chat trung gian flo thich hop.

Vidu Ciu tric Tén

o metylaminopropoxy)pyridin-3-yl]-

H
Hie N0 A 1-[(3S)-oxan-3-yl]imidazo[5,4-
| H N\CH . .
X XN * |c]quinolin-2-on

41 - Q 3-metyl-8-[6-(3-

42 HyCc—O 1-(cis-3-metoxyxyclobutyl)-3-

H @ 0 metyl-8-[6-(3-
HaG SO | y N4 etylaminopropoxy)pyridin-3-
LN N~cH; |yl]limidazo[4,5-c]quinolin-2-on
43* ° 3-metyl-8-[6-[3-
HN\/\/ o (72 0 (metylamino)propoxy]-3-pyridyl]-
HsC”

“ W N"/(N\ 1-[(3R)-tetrahydropyran-3-
X Ny °% lyllimidazo[4,5-c]quinolin-2-on

* Phan tng khir proton ban d4u va phan tng th€ duogc thuc hién trong THF.

Vi du 41: Phdé NMR: 'H NMR (300MHz, DMS0-d6) § 1,79-1,84 (2H, m), 2,06-
2,21 (3H, m), 2,67 (3H, s), 2,68-2,80 (1H, m), 3,10 (2H, t), 3,40-3,60 (5H, m),
3,94 (1H, d), 4,12-4,25 (2H, m), 4,43 (2H, t), 5,20 (1H, p), 7,08 (1H, d), 8,10
- (1H,d), 8,19-8,28 (1H, m), 8,40 (1H, s), 8,68 (1H, s), 9,06 (1H, s). Phé khéi: m/z
(ES+H)[M+H]+ = 448,2.

Vi du 42: Phé NMR: 'H NMR (300MHz, DMS0-d6) § 1,82-1,92 (2H, m), 2,29
(3H, s), 2,62 (2H, 1), 2,77-2,88 (2H, m), 3,00 (2H, q), 3,21 (3H, s), 3,50 (3H, s),
3,87 (1H, p), 4,38 (2H, t), 5,10 (1H, p), 6,98 (1H, d), 7,91 (1H, d), 8,10 (1H, d),
8,21 (1H, dd), 842 (1H, s), 8,67 (1H, s), 8,89 (1H, s). Phd kh6i: m/z
(ES+)[M+H]+ = 448.

Vi du 43: Phé NMR: '"H NMR (300MHz, DMSO-d6) & 1,84 (2H, m), 2,10 (3H,
m), 2,70 (4H, m), 3,10 (2H, m), 3,40 (1H, m), 3,50 (3H, s), 3,92 (1H, d), 4,18
(2H, m), 4,43 (2H, t), 5,02 (1H, bs), 7,03 (1H, d), 8,03 - 9,01 (6H, m). Phd khéi:
m/z (ES+)[M+H]+ = 448,2.
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Viéc diéu ch€ cic hop chat trung gian flo can thiét cho céc vi du 40-43 da

duoc mo ta.

Viduy 44
Muéi axit 8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-1-[(3R)-

tetrahydrofuran-3-yl]imidazo[4,5-c]quinolin-2-on metansulfonic

(o}
CH

% s
0 |

H,C” = | "N,</
Ny N N—CH,
~
N

N,N-dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-
ylJoxypropan-1-amin (106mg, 0,34mmol), 2M K,CO; (0,718mL, 1,44mmol) va 8-
brom-3-metyl-1-[(3R)-tetrahydrofuran-3-yl]imidazo[4,5-c]quinolin-2-on (100mg,
0,29mmol) dugc tao huyén phil trong dioxan (3mL) v sau d6 duoc loai khi bing
khi nito. Huyén phu nay duoc bd sung dicloro[ 1,1'"-bis(di-tert-
butylphosphino)feroxen]paladi(H) (18,72mg, 0,03mmol) va huyén phi thu duoc
dugc dun ndéng lo vi séng kin & 80°C trong 1 gi. Hén hgp phéan ting nay duge
phan bé trong hai 16p nuée va DCM va 16p hitu co duoc co dudi 4p suat giam. San
phdm tho nay dugc tinh ché bang FCC, gradien rira giai: 0 t6i 10% metanol
amoniac trong DCM, dé cho hop chét dugc mong mudn (90mg). Chat lieu duoc
mong muén c6 thé 12 duge tdch dusi dang muéi axit metansulfonic bing cdch hoa
tan chét liéu da dugc tdch trong DCM (10mL), sau d6 bd sung axit metansulfonic
IM trong DCM (0,201mL, 0,20mmol) va khudy hén hgp nay & nhiét do trong
phong trong 1 gid. Dung moi duoc loai bd trong chan khong va chat liéu rin dugc
nghién trong Et,0 dé cho mu6i axit metansulfonic 13 chat rAn mau be (64,0mg).
Phé NMR (muéi axit metansulfonic): 'H NMR (500MHz, DMSO0-d6) § 2,08-2,24
(2H, m), 2,31 (3H, s), 2,33-2,46 (1H, m), 2,54 (1H, s), 2,83 (6H, s), 3,18-3,29
(2H, m), 3,55 (3H, s), 3,91 (1H, td), 4,09 - 4,23 (2H, m), 4,27 (1H, td), 4,42 (2H,
t), 5,79-5,9 (1H, m), 7,00 (1H, dd), 7,98 (1H, dd), 8,16 (1H, d), 8,26 (1H, dd),
8,61 (1H, d), 8,71 (1H, dd), 8,94 (1H, s), 9,34 (1H, s). Phé khéi: m/z
(ES+)[M+H]+ = 448.
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Céc hop chit dudi day dugce diéu ché theo cich thic tuvong tu tit hop chat

trung gian brom thich hop.
s ° 8-[6-[3-(dimetylamino)propoxy]-3-
H c/ﬁ\a/\/o Q o pyridyl]-3-metyl-1-[(3S)-

| X HS N’—/(
= N CHs
~
N

tetrahydrofuran-3-yl]imidazo[4,5-
c]quinolin-2-on mudi
metansulfonic

axit

46 CH, EL o 1-xyclobutyl-8-[6-[3-
e NN A N4 (dimetylamino)propoxy]-3-pyridyl]-3-
N N~ch, metyl-imidazo[4,5-c]quinolin-2-on

7

muoi axit metansulfonic

N

Vi du 45: Phé NMR (mu6i axit metansulfonic): 'H NMR (500MHz, DMSO-d6) §
2,11-2,21 (2H, m), 2,29-2,33 (3H, m), 2,32-2,46 (1H, m), 2,52-2,6 (1H, m), 2,83
(6H, s), 3,21-3,28 (2H, m), 3,55 (3H, s), 3,91 (1H, td), 4,12-4,23 (2H, m), 4,27
(1H, td), 4,42 (2H, t), 5,79-5,9 (1H, m), 7,00 (1H, dd), 7,98 (1H, dd), 8,16 (1H, d),
8,27 (1H, dd), 8,61 (1H, d), 8,71 (1H, d), 8,94 (1H, s), 9,33 (1H, s). Phé kh6i: m/z
(ES+)[M+H]+ = 448.

Vi du 46: Phd NMR (bazo tu do): 'H NMR (500MHz, DMSO-d6) § 1,39 (3H, d),
1,92-2,01 (1H, m), 2,01-2,11 (1H, m), 2,34 (6H, s), 2,43 (1H, dd), 2,51-2,61 (2H,
m), 2,73 (1H, dd), 3,24 (2H, pd), 3,58 (3H, s), 5,31-5,41 (1H, m), 5,43 - 5,53 (1H,
m), 6,89 (1H, dd), 7,78 (1H, dd), 7,89 (1H, dd), 8,18-8,22 (1H, m), 8,32 (1H, d),
8,51 (1H, dd), 8,69 (1H, s). Phéd NMR (mu6i axit metansulfonic): 'H NMR
(500MHz, DMSO-d6) 6 1,76-2,01 (2H, m), 2,08-2,22 (2H, m), 2,31 (3H, s), 2,41-
2,49 (2H, m), 2,83 (6H, s), 3,09 (2H, pd), 3,18-3,28 (2H, m), 3,51 (3H, s), 4,42
(2H, 1), 5,51 (1H, p), 7,01 (1H, dd), 7,93 (1H, dd), 8,13 (1H, d), 8,24 (1H, dd),
8,42 (1H, d), 8,69 (1H, dd), 8,89 (1H, s), 9,34 (1H, s). Phé kh6i: m/z
(ESH[M+H]+ = 432.

Céc hop chit trung gian brom can thiét cho viéc diéu ché & cdc vi du 44-46

dugc diéu ch€ nhu dugc mo ta & dudi:
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Hop chit trung gian V1: 8-brom-3-metyl-1-[{(3R)-tetrahydrofuran-3-
yllimidazo[4,5-c]quinolin-2-on

(@)

A

Br § N—CH,
/

Tetrabutylamoni bromua (0,222¢g, 0,69mmol) dugc bd sung vao 8-brom-1-
[(3R)-tetrahydrofuran-3-yl]-3H-imidazo[4,5-c]quinolin-2-on (2,3g, 6,88mmol),
metyl iodua (1,291mL, 20,65mmol) va NaOH (0,551g, 13,77mmol) trong DCM
(65mL) va nuGe (39mL) va hén hop thu duoc nay duoc khudy qua dém & nhiét do
moi trudng. Dung moi duge loai bd dudi 4p suét gidm va san pham tho nay duoc
tinh ché bang FCC, gradien rira giai: 2 t6i 5% MeOH trong DCM, dé cho chat liéu
dugc mong muén 14 chét ran mau vang (1,80g, 75%). Phd NMR: '"H NMR
(400MHz, CDCl;) 6 2,41-2,49 (1H, m), 2,59-2,65 (1H, m), 3,62 (3H, s), 4,00-4,06
(1H, m), 4,21-4,48 (2H, m), 4,49-4,52 (1H, m), 5,69-5,77 (1H, m), 7,69 (1H, d),
8,02 (1H, d), 8,64 (1H, s), 8,74 (1H, s). Phé kh6i: m/z (ES+)[M+H]+ = 350.

Céc hop chat dudi day dugc diéu ché theo cich thitc twong tu tir hgp chat

trung gian thich hop:
Hop chat trung C4u tric Tén
gian
Hop chét trung ° 8-brom-3-metyl-1-[(35)-tetrahydrofuran-
gian W1 <_Z

’(0 3-yllimidazo[4,5-c]quinolin-2-on

Hop chit trung EL o 8-brom-1-xyclobutyl-3-metyl-
gian X1 N._/< imidazo[4,5-c]quinolin-2-on

Hop chat trung gian W1: Phé NMR: '"H NMR (400MHz, DMSO-d6) § 2,40-2,48
(1H, m), 2,58-2,67 (1H, m), 3,63 (3H, s), 3,98-4,05 (1H, m), 4,19 - 4,28 (2H, m),
4,46 - 4,51 (1H, td), 5,68 - 5,76 (1H, m), 7,72 (1H, d), 8,07 (1H, d), 8,67 (1H, d),
8,76 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 343.

-123-



21531

Hop chat trung gian X1: Phé NMR: '"H NMR (400MHz, CDCL,) § 1,95-2,12 (2H,
m), 2,52-2,59 (2H, m), 3,17-3,28 (2H, m), 3,59 (3H, s), 5,18 - 5,27 (1H, m), 7,8
(1H, d), 8,02 (1H, d), 8,37 (1H, d), 8,70 (1H, s). Phé khéi: m/z (ES+)[M+H]+ =
332.

Hop chat trung gian V2: 8-brom-1-[(3R)-tetrahydrofuran-3-yl]-3H-imidazo[4,5-
c]quinolin-2-on

o

o

‘N
NH
-
N

ATrietylamin (2,60mL, 18,69mmol) dugc bé sung vao axit 6-brom-4-[[(3R)-
tetrahydrofuran-3-yl]Jamino]quinolin-3-carboxylic (2,1g, 6,23mmol) trong DMF
(30mL) va hén hop thu duge ndy duge khuély & nhiét d6 moi trudng trong 1 gid.
Diphenyl phosphorazidat (3,43g, 12,46mmol) dugc b6 sung vao va hén hop thu
duoc nay dugc khufly qua dém & 60°C. Hén hop phan tng nay dugc pha lodng
bing nuéc (300mL) va céc chat rén dugc thu gorn béng cach loc dé cho chit liu
duoc mong mudn 1a chit rin mau vang (2,0g, 96%). Phd NMR: 'H NMR
(300MHz, DMSO-d6) 6 2,42-2,45 (2H, m), 3,85-3,90 (1H, m), 4,05-4,16 (2H, m),
4,16-4,25 (1H, m), 5,62-5,72 (1H, m), 7,16-7,18 (1H, m), 7,74 (1H, d), 7,97 (1H,
d), 8,68 (1H, s), 8,73 (1H, s), 11,84 (1H, s). Phd khoi: m/z (ES+)[M+H]+ = 334.

Cac hgp chat du6i day dugc di€u ché theo céch thic twong tur tir hgp chat

trung gian thich hop.
Hop chit trung CAu tric Tén
gian
Hop chat trung 0 8-brom-1-[(35)-tetrahydrofuran-3-yl]-
gian W2 Q ’/(0 3H-imidazo[4,5-c]quinolin-2-on
SON
B,\d\t{w
X
Hop chat trung EL o 8-brom-1-xyclobutyl-3H-imidazo[4,5-
gian X2 e c]quinolin-2-on
Br. NH
oy
N/
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Hop chat trung gian W2: Phé khéi: m/z (ES+)[M+H]+ = 334.
Hop chét trung gian X2: Phé khéi: m/z (ES+)[M+H]+ = 318.

Hop chat trung gian V3: axit 6-brom-4-[[(3R)-tetrahydrofuran-3-
ylJamino]quinolin-3-carboxylic

(o)

Q

‘NH O

B
—
N

Hydroxit natri (0,657g, 16,43mmol) dugc bd sung vao etyl 6-brom-4-
[[(3R)-tetrahydrofuran-3-ylJamino]quinolin-3-carboxylat (3g, 8,21mmol) trong
THF (60mL) va nuéc (30mL) va hén hop thu duge nay duge khudy qua dém &
60°C. Thanh phan nuéc dugc loai bd dudi dp suét gidm va dung dich con lai dugc
diéu chinh t6i do pH 6 bing HCl 2M. Céc chét ran dugc thu gom bing céch loc va
dugc 1am kho trong 10 dé€ cho chat liéu duge mong muén 14 chét rin mau trang
(2,1g, 76%). Phd NMR: '"H NMR (300MHz, MeOH-d,) § 2,05-2,08 (1H, m),
2,38-2,48 (1H, m), 3,72-3,93 (4H, m), 4,83-5,01 (1H, m) 7,09 (1H, d), 8,04 (1H,
d), 8,55 (1H, s), 8,95 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 339.

Céac hop chat duéi day dugc diéu ché theo céch thic tuong tu tir hop chat

trung gian thich hop.
Hop chat trung C4u tric Tén
gian
Hop chat trung o axit 6-brom-4-[[(3S)-tetrahydrofuran-3-
gian W3 <:I\ yl]Jamino]quinolin-3-carboxylic
Xy SoH
Hop chit trung Q\ axit 6-brom-4-
gian X3 NH O (xyclobutylamino)quinolin-3-carboxylic]
Br\cé/u\m_‘

Hop chét trung gian W3: Phé NMR: 'H NMR (400MHz, DMSO-d6) § 1,95-2,05
(1H, m), 2,31-2,41 (1H, m), 3,79-3,87 (2H, m), 3,89-3.95 (2H, m), 4,82-4,92 (1H,
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m), 7,78 (1H, d), 7,92-7,94 (1H, m), 8,44 (1H, d), 8,90 (1H, s), 13,3 (1H, s). Phd
khoi: m/z (ES+)[M+H]+ = 337.

Hop chit trung gian X3: Phd NMR: 'H NMR (400MHz, DMSO-d6) & 1,81-1,95
(3H, m), 2,01-2,15 (3H, m), 4,53-4,55 (1H, m), 7,74 (1H, d), 7,88 (1H, d), 8,25
(1H, s), 8,89 (1H, s), 13,27 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 321.

Hop chét trung gian V4: etyl 6-brom-4-[[(3R)-tetrahydrofuran-3-
ylJamino]quinolin-3-carboxylat

o)

d

‘NH o

B
' Xy N0 CH,
~

DIPEA (7,77mL, 44,51mmol) dugc b sung vio etyl 6-brom-4-
cloroquinolin-3-carboxylat (3,5g, 11,13mmol) va (R)-tetrahydrofuran-3-amin
(1,939¢, 22,25mmol) trong DMF (40mL) va hén hop thu dugc nay dugc khudy &
qua dém 100°C. Hon hop phan ing nay dugc 1am lanh, dugc loc va chat liéu rin
dugc 1am kho trong 16 d€ cho chét liéu dugc mong mudn 14 chit rin mau tring
(3,00g, 73,8%). Phd NMR: 'H NMR (300MHz, MeOH-d,) § 1,35 (3H, t), 1,96-
2,01 (1H, m), 2,33-2,38 (1H, m), 3,73 (2H, m), 3,94 (2H, m), 4,67 (1H, m), 7,77-
7,89 (2H, m), 8,50 (1H, s), 8,75 (1H, d), 8,87 (1H, s). Phd khéi: m/z
(ESH[M+H]+ = 365.

Céc hop chét duéi day duoc dieu ché theo cach thiic twong tu tir hop chat

trung gian thich hgp.
Hop chét trung Cau tric Tén
gian
Hop chét trung 0 etyl 6-brom-4-[[(3S)-
gian W4 Q\NH o tetrahydrofuran-3-
sr\OH\)j/“\OACHS ylJamino]quinolin-3-carboxylat
&
Hop chat trung Q etyl 6-brom-4-
gian X4 * NH O (xyclobutylamino)quinolin-3-
Br\@@)\ o Ncn,  [carboxylat
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* Phan tng nay dugc khudy & 60°C trong 16 gid.

Hop chét trung gian W4: Phd NMR: 'H NMR (400MHz, CDCL,) § 1,45 (3H, t),
2,12-2,19 (1H,m), 2,48-2,55 (1H, m), 3,87-4,04 (2H, m), 4,12 (2H, td), 4,43 (2H,
q), 4,76 - 4,86 (1H, m), 7,80 (1H, dd), 7,95 (1H, d), 8,34 (1H, d), 9,14 (1H, s),
9,64 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 365.

Hop chét trung gian X4: Phé NMR: 'H NMR (400MHz, CDCL,) § 1,45 (3H, 1),
1,77-2,01 (2H, m), 2,16-2,31 (2H, m), 2,58-2,71 (2H, m), 4,45 (3H, m), 7,74 (1H,
dd), 7,82 (1H, d), 8,23 (1H, d), 9,09 (1H, s), 9,57 (1H, d) Phé khéi: m/z
(ES+)[M+H]+ = 349.

Viéc diéu ché etyl 6-brom-4-cloroquinolin-3-carboxylat di dugc mo ta &

trén.

Vidu 47
Muéi axit 7-flo-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3S)-

tetrahydropyran-3-yl]Jimidazo[4,5-c]quinolin-2-on metansulfonic

o)
O . Qg
\/\//| N,_/<
N N TCHs
o
F N

3-(piperidin-1-yl)'propan-l-ol (43,4mg, 0,30mmol) trong THF (0,5mL)
dugc bé sung nhd giot vao huyén phil ¢6 khudy ctia natri hydrua (24,22mg,
0,61mmol) trong THF (0,5mL) & nhiét d6 trong phong. Huyén phii thu dugc ny
dugc khudy trong 10 phit duéi khi nito, sau d6 7-flo-8-(6-flo-3-pyridyl)-3-metyl-
1-[(3S)-tetrahydropyran-3-yl]Jimidazo[4,5-c]quinolin-2-on (100mg, 0,25mmol)
trong DMF (1,5mL) dugc bd sung vao va hén hgp phén tng nay dugc khudy qua
dém & nhiét do trong phong. Hén hop phan tng nay dugc pha lodng bing EtOAc
(40mL), rira hai 14n bang nu6c (20mL), 16p hitu co duge lam kho trén MgSO,,
dugc loc va duge l1am bay hoi dé cho san phdm tho nay. Sin phdm tho ndy duoc
tinh ché bang FCC, gradien rira giai: 0 t6i 4% 2N metanol amoniac trong DCM, dé

. cho chat liéu dugc mong mudn 12 chit rin mau trang (80mg, 61,0%). Chat liéu da
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tach (79mg) duoc hoa tan trong DCM (2mL) va axit metansulfonic (16,07mg,
0,17mmol) trong DCM dugc b8 sung vao. Dung dich ndy dugc 1am bay hoi t6i
khan dé cho mu6i axit metansulfonic cia cht liéu dugc mong muén 13 chét rén
mau vang nhat (97mg). Phé NMR (mudi axit metansulfonic): 'H NMR (500MHz,
DMSO0-d6) 6 1,40 (1H, dd), 1,55-1,92 (6H, m), 2,06-2,26 (3H, m), 2,31 (3H, s),
2,59-2,77 (1H, m), 2,82-3,03 (2H, m), 3,19-3,29 (2H, m), 3,38 (2H, td), 3,49 (5H,
s), 3,84-3,95 (1H, m), 4,12 (1H, dd), 4,19 (1H, t), 4,44 (2H, t), 4,76-5,07 (1H, m),
7,04 (1H, dd), 7,96 (1H, d), 8,11 (1H, dt), 8,26 (1H, d), 8,54 (1H, s), 8,95 (1H, s),
- 9,01 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 520,2

| 7-flo-8-(6-flo-3-pyridyl)-3-metyl-1-[(3S)-tetrahydropyran-3-

yllimidazo[4,5-c]quinolin-2-on dugc diéu ch& nhu duoc mo ta & dudi:

Hop chat trung gian K4: 7-flo-8-(6-flo-3-pyridyl)-3-metyl-1-[(3S)-
tetrahydropyran-3-yllimidazo[4,5-c]quinolin-2-on

0

o

Fas N’/(
N\I \N\CHg

F Nj

8-brom-7-flo-3-metyl-1-[(3S)-oxan-3-yl]imidazo[5,4-c]quinolin-2-on

(250mg, 0,66mmol), axit (6-flopyridin-3-yl)boronic (120mg, 0,85mmol) va
K,CO; 2M (1mL, 2,00mmol) dugc tao huyén phi trong 1,4-dioxan (3mL), duoc
loai khi, ti€p d6 [Pd-118] (22mg, 0,03mmol) dugc bd sung vio. Hén hop phan ing
nay dugc dun néng t6i 80°C trong 1 gior dudi khi nito, sau d6 dé€ nguoi. Hén hop
phan ng nay duoc pha lodng bang EtOAc (50mL), sau d6 dugc rira bing nudc (2
x 25mL), nuéc mudi, pha hitu co dugc 1am kho trén MgSO,, dugc loc va dugc co
trong chan khong. San phdm tho ndy dugc tinh ché bing FCC, gradien rita gii: 0
t6i 4% 2N metanol amoniac trong DCM, d€ cho chat liéu dugc mong mudn 13 chét
ran mau tring nhd (205mg, 79%). Phd NMR: 'H NMR (500MHz, DMSO-d6) &
1,71-1,87 (2H, m), 2,14 (1H, d), 2,57-2,76 (1H, m), 3,32-3,42 (1H, m), 3,49 (3H,
s), 3,90 (1H, d), 4,06 - 4,16 (1H, m), 4,21 (1H, t), 4,79-5,1 (1H, m), 7,36-7,54
- (1H, m), 7,97 (1H, d), 8,32 (1H, d), 8,37 (1H, tt), 8,62 (1H, s), 8,95 (1H, s). Phd
- khéi: m/z (ES+)[M+H]+ = 397.
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Viéc diéu ché 8-brom-7-flo-3-metyl-1-[(3S)-oxan-3-yl]imidazo[5,4-

c]quinolin-2-on da dugc mo ta & trén.

Vidu48
Mu6i axit 8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-7-flo-3-metyl-1-[(3S)-

tetrahydropyran-3-ylJimidazo[4,5-c]quinolin-2-on metansulfonic

fHs Q 0
N o
HyC™ N N TN F N—/(

Clo(2-dixyclohexylphosphino-2’,4°,6’-triisopropyl-1,1’-biphenyl)[2-(2’-
amino-1,1’-biphenyl)]paladi(II) (103mg, 0,13mmol) dugc bd sung vao 3-[6-flo-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-ylJoxy-N,N-dimetylpropan-
1-amin (468mg, 1,44mmol), 8-brom-7-flo-3-metyl-1-[(3S)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on (500mg, 1,32mmol) va xesi cacbonat (1285mg,
3,95mmol) trong 1,4-dioxan (SmL) va nuée (2,5mL). Hén hop thu duoc néy duoc
khudy & 80°C trong 3 gi0, sau d6 d€ nguoi. Hén hop phan ting nay dugc pha lodng
bang EtOAc (100mL), rita hai 14n bang nuéc (50mL), 16p hitu co duge 1am kho
trén MgSO,, duoc loc va dugc 1am bay hoi dé cho sén phdm thé nay. San phim
tho nay duoc tinh ché bang FCC, gradien rira gidi: 0 t6i 4% 2N metanol amoniac
trong DCM, dé€ cho chat liéu dugc mong muén 1 chét rin mau tring (130mg,
19,87%). Chit liéu nay ciing c6 thé dugc tdch dusi dang mudi axit metansulfonic
bang cich hoa tan trong DCM va xit Iy bang 1-1,1 dwong luong axit
metansulfonic, ti€p d6 c6 hén hop nay trong chan khong va nghién phén can ciing
v6i Et,0. Phd NMR (bazo tu do): "H NMR (500MHz, DMSO-d6) § 1,77 (2H, ¢),
1,89 (2H, p), 2,11 (1H, d), 2,16 (6H, s), 2,37 (2H, t), 2,54-2,72 (1H, m), 3,33-3,42
(1H, m), 3,49 (3H, s), 3,89 (1H, d), 4,08 (1H, dd), 4,23 (1H, t), 4,33 (2H, t), 4,85
(1H, s), 6,98 (1H, dd), 7,93 (1H, d), 8,11-8,24 (1H, m), 8,30 (1H, d), 8,93 (1H, s).
Phé NMR (mu6i axit metansulfonic): '"H NMR (500MHz, DMSO-d6) & 1,66-1,89
(2H, m), 2,04-2,26 (3H, m), 2,31 (3H, s), 2,59-2,7 (1H, m), 2,84 (6H, d), 3,22-
3,43 (3H, m), 3,50 (3H, s), 3,88 (1H, d), 4,03-4,15 (1H, m), 4,22 (1H, t), 4,39
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(2H, v), 4,85 (1H, t), 7,01 (1H, d), 7,96 (1H, d), 8,17-8,26 (1H, m), 8,30 (1H, d),
8,96 (1H, s), 9,35 (1H, s). Pho khdi: m/z (ES+)[M+H]+ = 498.
Céc hop chét dudi day dugc di€u ché theo cach thic tuong tu tir cic hop

chét trung gian thich hgp.
Vidu CAu triic Tén
49 ey {0 mudi axit 8-[6-[3-
/N\/\/o / (dimetylamino)propoxy]-2-flo-3-
HaC W N\CH pyridyl]-3-metyl-1-[(3S)-
I tetrahydrofuran-3-yllimidazo[4,5-

N c]quinolin-2-on metansulfonic

50 . . (_072 muoi axit 8-[6-[3-
e o dimetylamino)propoxy]-2-flo-3-
. 0 y ( y Propoxy
1SN A T 3-metyl-1-[(3R)-
X

7 ot tetrahydrofuran-3-yl]imidazo[4,5-
F N c]quinolin-2-on metansulfonic
51 CHy [L o mudi axit 1-xyclobutyl-8-[6-[3-
H,e NSO A N—{ (dimetylamino)propoxy]-2-flo-3-
N {"=ct, pyridyl]-3-metyl-imidazo[4,5-
F > c]quinolin-2-on metansulfonic
52 CH ?:L o - [muoi axit 8-[6-[3-
Hae O I n—{ (dimetylamino)propoxy]-2-flo-3-
Na N cks pyridyl]-3-metyl-1-(oxetan-3-
F 7 yl)imidazo[4,5-c]quinolin-2-on

metansulfonic

Vi du 49: Phé NMR (bazo ty do): 'H NMR (500MHz, DMSO-d6) § 1,82-1,95
(2H, m), 2,16 (6H, s), 2,36 (3H, 1), 2,52-2,59 (1H, m), 3,54 (3H, s), 3,87 (1H, d),
4,11 (2H, dd), 4,21 (1H, d), 4,31 (2H, 1), 5,76 (1H, s), 6,94 (1H, dd), 7,81 (1H,
de), 8,13 (1H, d), 8,20 (1H, dd), 8,57 (1H, d), 8,94 (1H, s). Phd NMR (muéi axit
metansulfonic): 'H NMR (500MHz, DMSO-d6) & 2,08-2,25 (2H, m), 2,31 (3H, s),
2,32-2,42 (1H, m), 2,52-2,59 (1H, m), 2,84 (6H, s), 3,2-3,28 (2H, m), 3,54 (3H,
s), 3,8-3,97 (1H, m), 4,03-4,17 (2H, m), 4,22 (1H, td), 4,38 (2H, t), 5,64 - 5,97
(1H, m), 6,97 (1H, d), 7,82 (1H, d), 8,15 (1H, d), 8,25 (1H, dd), 8,59 (1H, s), 8,96
(1H, s), 9,35 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 466.

Vi du 50: Phé NMR (bazo ty do): '"H NMR (500MHz, DMSO-d6) & 1,89 (2H, P),
2,16 (6H, s), 2,36 (3H, 1), 2,52-2,6 (1H, m), 3,54 (3H, s), 3,79-3,98 (1H, m), 4,04-

4,18 (2H, m), 4,21 (1H, td), 4,31 (2H, t), 5,76 (1H, d), 6,94 (1H, dd), 7,81 (1H,
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dt), 8,13 (1H, d), 8,20 (1H, dd), 8,57 (1H, d), 8,94 (1H, s). Phd NMR (mudi axit
metansulfonic): '"H NMR (500MHz, DMSO-d6) § 2,1-2,25 (2H, m), 2,33 (3H, s),
2,35-2,44 (1H, m), 2,53-2,61 (1H, m), 2,85 (6H, d), 3,26 (2H, s), 3,57 (3H, s),
3,81-3,98 (1H, m), 4,07-4,17 (2H, m), 4,19 - 4,29 (1H, m), 4,39 (2H, t), 5,71-5,9
(1H, m), 6,99 (1H, d), 7,91 (1H, d), 8,20 (1H, d), 8,27 (1H, dd), 8,65 (1H, s), 9,06
(1H, s), 9,40 (1H, s). Phd kh6i: m/z (ES+)[M+H]+ = 466.

Vi du 51: Phd NMR (bazo ty do): 'H NMR (500MHz, DMSO-d6) § 1,79-1,95
(4H, m), 2,16 (6H, s), 2,37 (2H, t), 2,4-2,49 (2H, m), 3,07 (2H, td), 3,50 (3H, s),
4,32 (2H, t), 5,40 (1H, p), 6,95 (1H, d), 7,80 (1H, d), 8,11 (1H, d), 8,22 (1H, dd),
8,44 (1H, s), 8,90 (1H, s). Phd NMR (muéi axit metansulfonic): 'H NMR
(500MHz, DMSO0-d6) & 1,78-1,99 (2H, m), 2,08-2,23 (2H, m), 2,31 (3H, s), 2,38-
2,48 (2H, m), 2,84 (6H, s), 3,01-3,14 (2H, m), 3,2-3,29 (2H, m), 3,51 (3H, s), 4,38
(2H, t), 5,28 - 5,58 (1H, m), 6,98 (1H, d), 7,83 (1H, d), 8,15 (1H, d), 8,23-8,39
(1H, m), 8,46 (1H, s), 8,94 (1H, s), 9,38 (1H, s).Phé kh6i: m/z (ESH[M+H]+ =
450.

~ Vi du 52: Phd NMR (bazo tur do): '"H NMR (500MHz, DMSO0-d6) 6 1,83-1,96
(2H, m), 2,16 (6H, s), 2,36 (2H, t), 3,53 (3H, s), 4,32 (2H, t), 5,01 (2H, dd), 5,25
(2H, 1), 5,95 - 6,24 (1H, m), 6,94 (1H, dd), 7,82 (1H, dt), 8,13 (1H, d), 8,19 (1H,
dd), 8,39 (1H, s), 8,95 (1H, s). Phd NMR (muéi axit metansulfonic): 'H NMR
(500MHz, DMSO-d6) 6 2,09-2,25 (2H, m), 2,32 (3H, s), 2,85 (6H, s), 3,22-3,29
(2H, m), 3,55 (3H, s), 4,39 (2H, 1), 4,95-5,14 (2H, m), 5,26 (2H, 1), 6,10 (1H, p),
6,98 (1H, d), 7,85 (1H, d), 8,17 (1H, d), 8,25 (1H, dd), 8,45 (1H, s), 9,01 (1H, s),
9,36 (1H, s) Phd khai: m/z (ES+)[M+H]+ = 452.

3-[6-flo-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-ylJoxy-
N,N-dimetylpropan-1-amin dugc stt dung cho cac vi du nay dugc di€u ché ngay
trude khi st dung bang cédch xir 1y 3-(5-brom-6-flopyridin-2-yl)oxy-N,N-
dimetylpropan-1-amin (1 duwong lugng) bang 4,4,4°,4°-5,5,5°,5’-octametyl-2,2'-
bi(1,3,2-dioxaborolan) (2 duong luong), kali axetat (3 duong lugng) va phic chat
[1,1-bis(diphenylphosphino)feroxen]diclopaladi (IT) cting v6i DCM (1:1) (0,1
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duong lugng) trong 1,4-dioxan & 100°C trong 6 git. Hén hgp nay dugc dé ngudi,
sau d6 dugce st dung luon trong phan ting tiép sau.
Viéc diéu ch€ 3-(5-brom-6-flopyridin-2-yl)oxy-N,N-dimetylpropan-1-amin

va cac hgp chat trung gian brom can thiét da duogc mo ta & trén.

Vidu 53
7-flo-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-tetrahydropyran-4-yl-

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

o]
@ Q ;
O A | N,_/<
N /\j(N\CHz
7
F N

3-(piperidin-1-yl)propan-1-ol (0,053mL, 0,35mmol) dugc bd sung cham

vao huyén phi dac cla natri hydrua (31,5mg, 0,79mmol) trong THF (7mL) va

‘ dﬁng dich nay duogc khudy & nhiét dd6 moi trudng trong 30 phuit. 7-ﬂo-8'—(6-ﬂ0—3-
pyridyl)-3-metyl-1-tetrahydropyran-4-yl-imidazo[4,5-c]quinolin-2-on (125mg,
0,32mmol) trong THF (3mL) dugc bé sung vao hdn hop phan ting ndy qua bom
tiém trong thoi gian 1 phit va phan tng nay dugc khudy trong 24 gid. Phan ing
dugc 1am mdt bang nudc, ti€p dé dugc chiét vao DCM, pha hitu co tich ra va dugc
co trong chan khong. Sdn phdm tho nay dugc tinh ché bing FCC, gradien rira giai:
0 t61 10% 1M metanol amoniac trong DCM, va dau thu duoc duoc nghién thanh
bot cung v6i Et,0 dé cho chét liéu dugc mong mudn 13 chat rén mau tring (92mg,
56%). Phé NMR: 'H NMR (500MHz, CDCl,) § 1,38-1,52 (2H, m), 1,61 (4H, p),
1,92 (2H, dd), 2,03 (2H, dt), 2,43 (4H, s), 2,47-2,58 (2H, m), 2,94 (2H, d), 3,53-
3,63 (5H, m), 4,22 (2H, dd), 4,42 (2H, t), 5,01 (1H, s), 6,89 (1H, dd), 7,85 - 7,96
(2H, m), 8,26 (1H, s), 8,44 (1H, s), 8,71 (1H, s). Phé khéi: m/z (ES+)[M+H]+ =
520.
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Céc hop chat dudi day dugc di€u ché theo cich thic tuong tu tir cic hop

chat trung gian thich hop.
Vidu Cau tric Tén
54 * o mudi axit 3-metyl-8-[6-[3-(1-

piperidyl)propoxy]-3-pyridyl]-1-
[(3R)-tetrahydrofuran-3-
yl]Jimidazo[4,5-c]quinolin-2-on metan
sulfonic

55 **

3-metyl-8-[6-[3-(1-
piperidyl)propoxy]-3-pyridyl]-1-[(3S)-
tetrahydrofuran-3-yllimidazo[4,5-
c]quinolin-2-on

muodi axit 3-metyl-1-(oxetan-3-yl)-8-
[6-[3-(1-piperidyl)propoxy]-3-

pyridyl}imidazo[4,5-c]quinolin-2-on

E\N\/\/O _ N__/<
%“
X
N?

trifloaxetic
N
| 57 ek I:L muodi axit 1-xyclobutyl-3-metyl-8-[6-
ON\/\/O - hF.\//° [3-(1-piperidyl)propoxy]-3-
N [ Mcn, [pyridyl]limidazo[4,5-c]quinolin-2-on
. P trifloaxetic
N
58 HFk** C‘ EL o 1-xyclobutyl-3-metyl-8-[6-(3-
MO N,</ pyrolidin-1-ylpropoxy)-3-
%N\cm pyridyl]imidazo[4,5-c]quinolin-2-on
59 ° 3-metyl-8-[6-(3-pyrolidin-1-
hokkkk o  [ylpropoxy)-3-pyridyl]-1-[(3R)-
C\N\/\/O z | (YZN'/( tetrahydropyran-3-yl]imidazo[4,5-
NS Ny CHs [c]quinolin-2-on
60 o 8-[6-[3-(azetidin-1-yl)propoxy]-3-
S Q o Ipyridyl]-3-metyl-1-[(39)-

tetrahydropyran-3-yl}imidazo[4,5-
clquinolin-2-on

* Phan tng nay dugc khudy & nhiét 40 moi trudng trong 4 giv, tiép dé & 45°C

trong 2 giod. Chdt liéu nay cling c6 thé dwoc tich dusi dang mudi axit

metansulfonic bing cdch hoa tan trong DCM, x{t 1y bing axit metansulfonic

(khoang 1 dwong lugng) va co trong chan khong, sau d6 nghién phan cin ciing véi

Et,0.
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** Phan tng nay dugc khufy & nhiét do moi trudng trong 4 gid, tiép d6 & 45°C
trong 2 gio.

*%% Phan ing nay dugc khudy & nhiét do trdng phong trong 4 gio, tiép d6 & 45°C
trong 2 gid. Chit liéu ndy ciing c6 thé dugc tich duéi dang mudi axit trifloaxetic
bang cich hoa tan trong DCM, xir 1§ béng axit trifloaxetic (khodng 1 duong
lwong) va co trong chan khong, sau d6 nghién phan can ciing véi Et,0.

**** Phan ng dugc khudy qua dém & 50°C. Chat liéu nay ciing cé thé duoc tich
dudi dang mudi axit metansulfonic bang cdch hoa tan trong DCM, xit 1y béng axit
metansulfonic (khodng 1 duwong lugng) va co trong chan khong.

- ¥¥%%% Phan Gng nay dugc khufy & nhiét do trong phong trong 3 ngay.

#kkdk Phapn ting nay dugc khudy & nhiét do trong phong trong 2 gid.

Vi du 54: Phdé NMR (muéi axit metansulfonic): 'H NMR (500MHz, CDCly) 6 1,5-
1,63 (2H, m), 1,7-1,98 (7H, m), 2,2-2,3 (2H, m), 2,45 (2H, dtd), 2,59-2,72 (2H,
m), 2,82 (3H, s), 3,63 (3H, s), 3,79-3,87 (1H, m), 3,97 (1H, td), 4,19 - 4,33 (2H,
m), 4,37-4,45 (1H, m), 4,46 (2H, t), 5,81-5,93 (1H, m), 6,87 (1H, dd), 7,84 (1H,
dd), 8,05 (1H, dd), 8,23 (1H, d), 8,56 (1H, dd), 8,58 (1H, d), 8,74 (1H, s). Phé
khoi: m/z (ES+)[M+H]+ = 488.

Vi du 55: Phd NMR: 'H NMR (500MHz, CDCl,) § 1,36-1,51 (2H, m), 1,61 (4H,
p), 2,02 (2H, dt), 2,44 (SH, dtd), 2,48-2,55 (2H, m), 2,59-2,71 (1H, m), 3,63 (3H,
s), 3,98 (1H, td), 4,21 - 4,33 (2H, m), 4,41 (3H, 1), 5,86 (1H, qd), 6,87 (1H, dd),
7,85 (1H, dd), 8,03 (1H, dd), 8,17-8,25 (1H, m), 8,5 - 8,59 (2H, m), 8,73 (1H, s)..
Phé khéi: m/z (ES+)[M+H]+ = 488.

Vi du 56: Phd NMR (bazo ty do): 'H NMR (500MHz, CDCL,) § 0,07 (1H, s), 1,45
(2H, s), 1,57-1,64 (3H, m), 1,99-2,06 (2H, m), 2,42 (4H, s), 2,47-2,54 (2H, m),
3,62 (3H, s), 4,41 (2H, t), 5,18 - 5,25 (2H, m), 5,37 (2H, t), 6,08-6,18 (1H, m),
6,87 (1H, dd), 7,87 (1H, dd), 7,97 (1H, dd), 8,24 (1H, d), 8,52-8,58 (2H, m), 8,75
(1H, s). Phé NMR (muéi axit trifloaxetic): 'H NMR (500MHz, DMSO-d6) & 1,6-
1,78 (4H, m), 1,85 (2H, d), 2,14-2,23 (2H, m), 2,94 (1H, s), 3,2-3,28 (2H, m),
3,51 (2H, d), 3,58 (3H, s), 4,44 (2H, t), 5,05-5,12 (2H, m), 5,28 (2H, t), 6,23 -

-134-



21531

6,31 (1H, m), 7,02 (1H, d), 8,05 - 8,37 (4H, m), 8,60 (1H, s), 8,74 (1H, d), 9,17
(1H, s). Phé kh6i: m/z (ES+)[M+H]+ = 474.

Vi du 57: Phd NMR (bazo ty do): '"H NMR (500MHz, CDCL;) § 1,45 (2H, d), 1,60
(4H, p), 1,86-2,12 (4H, m), 2,43 (4H, s), 2,47-2,63 (4H, m), 3,24 (2H, pd), 3,58
(3H, s), 4,42 (2H, t), 5,36 (1H, p), 6,89 (1H, dd), 7,77 (1H, dd), 7,90 (1H, dd),
8,21 (1H, d), 8,32 (1H, d), 8,51 (1H, dd), 8,69 (1H, s). Phd NMR (muéi axit
trifloaxetic): 'H NMR (500MHz, DMSO-d6) 6 1,42 (2H, s), 1,58-1,76 (4H, m),
1,82-1,97 (4H, m), 2,14-2,28 (2H, m), 2,93 (2H, d), 3,06-3,14 (2H, m), 3,21-3,29
(2H, m), 3,53 (3H, s), 4,44 (2H, 1), 5,51-5,58 (1H, m), 6,99-7,05 (1H, m), 8,00
(1H, d), 8,17 (1H, d), 8,26 (1H, d), 8,27 (1H, d), 8,46 (1H, s), 8,71 (1H, d), 8,97
(2H, ). Phd khéi: m/z (ES+)[M+H]+ = 472.

Vi du 58: Phd NMR (bazo tr do): '"H NMR (500MHz, DMSO-d6) & 1,67-1,73
(4H, m), 1,86-1,99 (4H, m), 2,45-2,5 (6H, m), 2,57 (2H, 1), 3,09 (2H, pd), 3,51
(3H, s),4,39 (2H, 1), 5,52 (1H, p), 6,99 (1H, dd), 7,92 (1H, dd), 8,12 (1H, d), 8,20
(1H, dd), 8,41 (1H, d), 8,67 (1H, dd), 8,88 (1H, s). Phé NMR (muéi axit
metansulfonic): '"H NMR (500MHz, DMSO-d6) & 1,84-1,98 (4H, m), 2,01-2,1
(2H, m), 2,13-2,23 (2H, m), 2,32 (3H, s), 3,03-3,14 (4H, m), 3,28-3,36 (4H, m),
3,54 (3H, s), 3,58-3,67 (2H, m), 4,45 (2H, 1), 5,52-5,63 (1H, m), 7,04 (1H, dd),
8,06 (1H, d), 8,19 (1H, d), 8,27 (1H, dd), 8,49 (1H, s), 8,71-8,74 (1H, m), 9,03
(1H, s), 9,50 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 458.

Vi du 59: Phd NMR: 'H NMR (300MHz, DMSO-d6) § 1,68-1,86 (6H, m), 1,95
(2H, m), 2,15 (1H, m), 2,51-2,75 (7H, m), 3,40 (1H, m), 3,49 (3H, s), 3,92 (1H,
m), 4,15 (2H, m), 4,38 (2H, m), 4,97 (1H, m), 6,98 (1H, m), 7,91-8,89 (6,82H,
m). Pho khéi: m/z (ES+)[M+H]+ = 488,3.

Vi du 60: Phd NMR: 'H NMR (300MHz, DMSO-d6) § 1,80 (4H, m), 2,10 (3H,
m), 2,68 (3H, m), 3,35 (SH, m), 3,49 (3H, m), 3,92 (1H, m), 4,15 (2H, m), 4,33
(2H, m), 4,93 (1H, m), 6,98 (1H, m), 7,91-8,89 (6,92H, m).. Phd khéi: m/z
(ESH[M+H]+ =474,2.
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Cac hop chat trung gian flo can thiét cho cac vi du 53 - 60 d3 duoc mo ta &
trén hoéc dugc diéu ché tir cdc hop chat trung gian brom thich hop nhu duge mo ta
& dudi:

Hop chét trung gian F5: 7-flo-8-(6-flo-3-pyridyl)-3-metyl-1-tetrahydropyran-4-yl-

F QN//(O

N\CH3

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

4

X
-

Axit (6-flopyridin-3-yl)boronic (0,445g, 3,16mmol), 8-brom-7-flo-3-metyl-
1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on (1g, 2,63mmol) va 2M K,CO; (3,95mL,
7,89mmol) dugc tao huyén phir trong dioxan (3mL) va nuéc (0,75mL). Phén ing
nay duoc loai khi bang khi nito va sau d6 dicloro[1,1'-bis(di-tert-
butylphosphino)feroxen]paladi(II) (0,086g, 0,13mmol) dugc bd sung vio va hén
hop phén ng nay dugc dun néng 1én 80°C trong 1 git trong thiét bi phan tng vi
séng. Hon hop nay dugc dé ngudi, dugc pha loing bing nudc, sau d6 dugc chiét
bing DCM (2 x 100mL). Cé4c pha hitu co di gop lai duogc tich va dugc co trong
chan khong. San phdm tho ndy dugc tinh ché bing FCC, gradien rita giai: 0 t6i
10% metanol amoniac trong DCM, dé cho chat liéu dugc mong muén 12 chét rin
mau be (0,92g, 88%). Phd NMR: 'H NMR (500MHz, DMSO0-d6) § 1,90 (2H, dd),
2,69 (2H, qt), 3,49-3,59 (5H, m), 3,97-4,06 (2H, m), 5,08 (1H, tt), 7,38-7,45 (1H,
m), 7,96 (1H, d), 8,34 - 8,42 (2H, m), 8,61-8,65 (1H, m), 8,95 (1H, s). Phd khei:
m/z (ES+)[M+H]+ =397
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Céac hop chat trung gian flo dudi day dugc diéu ché theo c4ch thitc tuong

tu:
Hop chét trung Céu tric Teén
gian
Hop chét trung ° 8-(6-flo-3-pyridyl)-3-metyl-1-
gian V5 . <7Z ’/(0 [(3R)-tetrahydrofuran-3-
\ N . . . .
[ D o Nech, yl]imidazo[4,5-c]quinolin-2-on
Hop chét trung 0 8-(6-flo-3-pyridyl)-3-metyl-1-
gian W5 E <—Z ’(0 [(3S)-tetrahydrofuran-3-
%N\Cm yl]imidazo[4,5-c]quinolin-2-on
Hop chét trung ?:L o 8-(6-flo-3-pyridyl)-3-metyl-1-
gian G5 NN N __/( (oxetan-3-yl)imidazo[4,5-
N _ N—cH, [c]quinolin-2-on
N/
Hop chét trung EL o 1-xyclobutyl-8-(6-flo-3-pyridyl)-3-
gian X5 F N N _</ metyl-imidazo[4,5-c]quinolin-2-on
N~ x CHj

Hop chit trung gian V5: Phd NMR: 'H NMR (500MHz, DMSO-d6) § 2,34-2,45
(1H, m), 2,52-2,67 (1H, m), 3,55 (3H, s), 3,91 (1H, td), 4,13-4,23 (2H, m), 4,27
(1H, td), 5,76-5,92 (1H, m), 7,38 (1H, dd), 8,02 (1H, dd), 8,18 (1H, d), 8,49 (1H,
ddd), 8,68 (1H, d), 8,77 (1H, d), 8,96 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 365.

Hop chét trung gian W5: Phé NMR: 'H NMR (500MHz, DMSO-d6) & 2,33-2,44
(1H, m), 2,53-2,67 (1H, m), 3,55 (3H, s), 3,91 (1H, td), 4,13-4,22 (2H, m), 4,27
(1H, td), 5,79-5,9 (1H, m), 7,3-7,41 (1H, m), 8,02 (1H, dd), 8,18 (1H, d), 8,49
(1H, ddd), 8,68 (1H, d), 8,77 (1H, d), 8,96 (1H, s). Phé khéi: m/z (ES+)[M+H]+ =
365.

Hop chit trung gian G5: Phé NMR: 'H NMR (500MHz, DMSO-d6) & 3,55 (3H,
s), 5,07 (2H, dd), 5,28 (2H, t), 6,09-6,31 (1H, m), 7,29-7,43 (1H, m), 8,02 (1H,
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dd), 8,18 (1H, d), 8,49 (1H, ddd), 8,56 (1H, d), 8,77 (1H, d), 8,97 (1H, s). Phd
khoi: m/z (ES+)[M+H]+ = 351

Hop chit trung gian X5: Phd NMR: 'H NMR (300MHz, DMS0-d6) & 1,77-2,01
(2H, m), 2,46 (2H, ddt), 3,09 (2H, pd), 3,51 (3H, s), 5,53 (1H, p), 7,32-7,44 (1H,
m), 7,96 (1H, dd), 8,15 (1H, d), 8,43-8,54 (2H, m), 8,75 (1H, d), 8,91 (1H, s). Phd
khoi: m/z (ES+)[M+H]+ = 349.

Viéc diéu ché céc hop chét trung gian brom cén thiét cho cdc phan tng néu

trén da dugc mo ta & trén.

Vidu 61
8-[2-flo-6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-3-metyl-1-[(3S)-tetrahydropyran-

3-yl]imidazo[4,5-c]quinolin-2-on

O"\/\/O

o)

O
N.
| /
X

o
- W
x | N N—cH,
F N r/

Dung dich 3-(pyrolidin-1-yl)propan-1-ol (0,047g, 0,36mmol) trong THF
(2mL) dugc b6 sung cham vao huyén phit ¢6 khudy cta natri hydrua (0,038,
0,96mmol) trong THF (2,0mL) va huyén phu thu duge ndy dwugc khudy & nhiét do
trong phong trong 30 phiit. Dung dich 8-(2,6-difloro-3-pyridyl)-3-metyl-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on (0,12g, 0,34mmol) trong DMF
(2mL) dugc bd sung cham vao va phan tng nay dugc khudy qua dém. Nudc dugc
bd sung vao va hén hgp nay duge khudy trong 30 phiit trudc khi dugc chiét béng
EtOAc (50mL). Céc chat hifu co dugc rira bang nudec mu6i bdo hoa (25mL), dugc
lam kho6 va dugc lam bay hoi d€ tao ra san phdm tho nay. San phdm tho nay dugc
tinh ch&€ bang FCC, gradien rira gidi: 0 t6i 10% (1% NH; trong MeOH) trong
DCM, d€ cho chét liéu dugc mong mu6n 12 chat rin mau tring (0,005g, 4%). Phd
NMR: 'H NMR (500MHz, CDCl;) § 0,8 - 0,92 (1H, m), 1,21-1,29 (1H, m), 1,88-
1,97 (2H, m), 1,99-2,1 (4H, m), 2,23 (1H, d), 2,26-2,36 (2H, m), 2,77 (1H, qd),
2,9-3,16 (4H, m), 3,53-3,56 (1H, m), 3,57 (3H, s), 3,98-4,09 (1H, m), 4,12-4,21
(1H, m), 4,45 (2H, t), 4,53 (1H, t), 4,9-5,01 (1H, m), 6,80 (1H, dd), 7,75 (1H, d),
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7,93 (1H, dd), 8,22 (1H, d), 8,42 (1H, s), 8,71 (1H, s). Phd khoi: m/z
(ES+)[M+H]+ = 506.
Viéc diéu ché 8-(2,6-difloro-3-pyridyl)-3-metyl-1-[(3S)-tetrahydropyran-3-

yllimidazo[4,5-c]quinolin-2-on dugc mo ta & dudi:

Hop chét trung gian D5: 8-(2,6-difloro-3-pyridyl)-3-metyl-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5 -c]quinolin-2-on

5,
F 2 -y
N—
N X CHj
F I = 7

N

Axit (2,6-diflopyridin-3-yl)boronic (158mg, 0,99mmol) va 8-brom-3-
metyl-1-[(35)-oxan-3-yl]imidazo[5,4-c]quinolin-2-on (300mg, 0,83mmol) dugc
tao huyén phu trong dioxan (8mL) va K,CO; 2M (2,071mL, 4,14mmol). Hén hop
nay dugc loai khi bang khi nito va dicloro[1,1'-bis(di-tert-
butylphosphino)feroxen]paladi(Il) (27,0mg, 0,04mmol) dugc bd sung vao. Huyén
phu thu duoc nay duge dun néng & 80°C trong 1 gid trong thiét bi phéan ¢ng vi
s6ng. Hon hop phan tng nay dugc pha lodng bing EtOAc, sau d6 dugc rita bing
nude (20mL), nuéc mudi va pha hitu co duge 1am kho trén MgSO,, duoc loc va
dugc ¢ trong chan khong. Sdn phdm tho nay dugc tinh ché bing FCC, gradien rira
giai: 0 t6i 10% MeOH trong DCM, dé cho chét liéu dugc mong muén 1 chét rin
mau nau (196mg, 60%). Phd NMR: 'H NMR (500MHz, DMSO-d6) & 1,82 (2H,
hept), 2,15 (1H, d), 2,55-2,67 (1H, m), 3,36-3,44 (1H, m), 3,51 (3H, s), 3,92 (1H,
d), 4,06 - 4,14 (1H, m), 4,29 (1H, t), 4,91 (1H, ddd), 7,42 (1H, dd), 7,85 - 7,91
(1H, m), 8,19 (1H, d), 8,47 (1H, s), 8,56 (1H, dt), 8,95 (1H, s). Phé kh6i: m/z
(ES+)[M+H]+ = 397.

Viéc di€u ch€ 8-brom-3-metyl-1-[(3S)-oxan-3-yl]imidazo[5,4-c]quinolin-2-

on d3 dugc mo ta & trén.
Cacvidu 62 & 63

8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on va 8-[6-[3-
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(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1S,3S)-3-metoxyxyclopentyl]-3-
metyl-imidazo[4,5-c]quinolin-2-on

HsC< g

CH CH3
e o / o l o o
", P
H3C/N\/\/ = | N /( H;,C/\l\/\/ = | N"(
Na N N—cH, N N TCHs
P ~
F F N

8-brom-7-flo-1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-imidazo[4,5-
c]quinolin-2-on:8-brom-7-flo-1-[(1S,3S)-3-metoxyxyclopentyl]-3-metyl-

‘ imidazo[4,5-c]quinolin-2-on (hén hop ty 1¢ 1:1) (400mg, 1,01mm01),' N,N-
dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-yl]Joxypropan-
1-amin (227mg, 1,01mmol) va clo(2-dixyclohexylphosphino-2’,4”,6’-triisopropyl-
1,1’-biphenyl)[2-(2’-amino-1,1’-biphenyl) ]paladi(Il) (160mg, 0,20mmol) duoc tao
huyén phii trong hén hgp gém dioxan (5mL) va nuéc (0,5mL) va Cs,CO, (661mg,
2,03mmol) dugc b6 sung vao. Hén hgp phan tng niy duoc dun néng téi 120°C
trong 1 gi¢ trong thi€t bi phan tng vi séng, sau d6 d€ ngudi. H6n hop phan tng
nay duoc lam bay hoi t6i khan va dugc téi hoa tan trong EtOAc (100mL), ria 14n
luot bang nuée (2 x 20mL), 16p hitu co duoc 1am kho trén Na,SO,, duoc loc va
dugc 1am bay hoi dé.cho san phdm tho nay. Sin phdm tho nay dugc tinh ché bing
HPLC diéu ché, bing céch sir dung céc hén hgp phan cuc gidm din gém nudc
(chita 0,03% NH;) va MeCN lam céc dung méi rira giai, dé cho chit liéu duoc
mong mudn du6i dang hén hop triét quang. Hén hgp ndy dugc tinh ché bang

- HPLC bt doi xing diu ché trén cot Chiralpak, rira gidi ddng dong bing 10%

rugu isopropylic trong heptan (dugc cii bién bang 0,2% dietylamin) 1am dung méi

rira gidi dé dé tach riéng hai chét dong phan tich biét.

Vi du 62: Chat dong phan 1 (12mg). Phé NMR: '"H NMR (400MHz, DMSO-d6) &
1,73-1,85 (1H, m), 1,84-1,96 (2H, m), 2,09-2,26 (9H, s), 2,35-2,50 (4H, m), 3,21-
3,26 (3H, s), 3,45-3,58 (3H, s), 4,05-4,14 (1H, m), 4,33-4,42 (2H, m), 5,45-5,56
(1H, m), 6,97-7,04 (1H, m), 7,90-7,98 (1H, m), 8,01-8,09 (1H, m), 8,26-8,33 (1H,
m), 8,48-8,54 (1H, m), 8,91-8,96 (1H, s). Phé khéi: m/z (ES+)[M+H]+ = 494.
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Vi du 63: Chét dong phan 2 (12mg). Phé NMR: 'H NMR (400MHz, DMSO-d6) &
1,75-1,82 (1H, m), 1,85-1,97 (2H, m), 2,11-2,26 (94, s), 2,37-2,50 (4H, m ), 3,21-
3,26 (3H, s), 3,46-3,56 (3H, s), 4,07-4,13 (1H, m), 4,33-4,42 (2H, m), 5,47-5,58
(1H, m), 6,97-7,04 (1H, m), 7,90-7,98 (1H, m), 8,01-8,09 (1H, m), 8,27-8,34 (1H,
m), 8,49-8,54 (1H, s), 8,91-8,96 (1H, s). Phd khdi: m/z (ES+)[M+H]+ = 494,

Viéc diéu ch& 8-brom-7-flo-1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on:8-brom-7-flo-1-[(1S,3S)-3-metoxyxyclopentyl]-3-

metyl-imidazo[4,5-c]quinolin-2-on (hdn hop ty 1& 1:1) dugc mo6 ta & dudi:

Hop chét trung gian Y1: 8-brom-7-flo-1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on va 8-brom-7-flo-1-[(1S,3S)-3-metoxyxyclopentyl]-3-
metyl-imidazo[4,5-c]quinolin-2-on (hén hop ty 1& 1:1)

HSC\O H3Co o

3 ol

A o

BmN\CHa Br. ,\ﬁN\CHa
p I
N

Hén hop gém 8-brom-7-flo-1-[(1R,3R)-3-metoxyxyclopentyl]-3H-
imidazo[4,5-c]quinolin-2-on:8-brom-7-flo-1-[(1S,3S)-3-metoxyxyclopentyl]-3H-
imidazo[4,5-c]quinolin-2-on (hén hop ty 1¢ 1:1) (2,8g, 7,33mmol), hydroxit natri
(440mg, 11,00mmol,), tetrabutylamoni bromua (240mg, 0,75mmol) va metyl
iodua (1,6g, 11,27mmol) trong DCM (150mL) va nuéc (100mL) dugc khuay
trong 12 gi® & nhiét d¢ trong phong. Hon hgp thu dugc nay duge ¢6 trong chan
khong va phin can dugc nghién thanh bot cing v6i nuée. Cac chat ran duge thu
gom bing céch loc va duge 1am kho dé cho chét liéu dugc mong mudn 13 chat rin
mau tring (2,5g, 86%). Phé NMR: 'H NMR (300MHz, DMSO-d6) § 1,76-1,86
(1H, m), 2,11-2,32 (4H, m), 2,41-2,44 (1H, m), 3,27 (3H, s), 3,30 (3H, s), 4,12-
4,15 (1H, m), 5,38 - 5,45 (1H, m), 7,96 (1H, d), 8,53 (1H, d), 8,94 (1H, s). Phé
khoi: m/z (ES+)[M+H]+ = 394,
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Hop chit trung gian Y2: 8-brom-7-flo-1-[(1R,3R)-3-metoxyxyclopentyl]-3H-
imidazo[4,5-c]quinolin-2-on va 8-brom—7-ﬂo-1-[(1S,3S)—3-metoxyxyclopéntyl]-
3H-imidazo[4,5-c]quinolin-2-on (hén hop ty 1& 1:1)

H3Cs g Hac\Q
ol Q
'IN’/< N’(
NH NH
Br. X Br N
~ o
F F

Hon hgp gbm axit 6-brom-7-flo-4-[[(1R,3R)-3-
metoxyxyclopentyl]Jamino]quinolin-3-carboxylic:axit 6-brom-7-flo-4-[[(1S,3S)-3-
metoxyxyclopentyl]Jamino]quinolin-3-carboxylic (hén hop ty 1¢ 1:1) (2,9¢,
7,53mmol) va trietylamin (2,3g, 22,73mmol) trong DMA (20mL) dugc khudy &
nhiét do trong phong trong 30 phiit. Diphenyl phosphorazidat (2,5g, 9,09mmol)
dugc bé sung vao va dung dich thu dugc nay duge khudy trong 2 giy & 60°C. Hén
hop phan tng nay dugc dé nguoi va edc chat rin duge thu gom bing cich loc.
Chat liéu ran dugc 1am kho trong 10 dudi 4p sudt gidm dé cho chét liéu dugc mong
muén 1a chat rdn mau tring (2,8g, 97%). Phd NMR: 'H NMR (300MHz, DMSO-
d6) & 1,78-1,88 (1H, m), 2,11-2,31 (4H, m), 2,41-2,45 (1H, m), 3,27 (3H, s), 4,08-
4,15 (1H, m), 5,34 - 5,39 (1H, m), 7,92 (1H, d), 8,51 (1H, d), 8,68 (1H, s). Phé
khéi: m/z (ES+)[M+H]+ = 380.

Hop chét trung gian Y3: axit 6-brom-7-flo-4-[[(1R,3R)-3-
metoxyxyclopentyl]Jamino]quinolin-3-carboxylic va axit 6-brom-7-flo-4-[[(18S,3S)-
3-metoxyxyclopentyl]lamino]quinolin-3-carboxylic (hén hop ty 1& 1:1)

4C
HaCs g Hy ~o0

“NH O QNH Q
Bm)L OH Brm/u\ OH
F — F Z
Ho6n hgp gém etyl 6-brom-7-flo-4-[[(1R,3R)-3-
metoxyxyclopentyl]Jamino]quinolin-3-carboxylat:etyl 6-brom-7-flo-4-[[(1S,3S)-3-

metoxyxyclopentyl]Jamino]quinolin-3-carboxylat (hén hop ty 1& 1:1) (3,4g,
8,23mmol) va hydroxit natri 2N (12mL) trong MeOH (15mL) va THF (15mL)
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duoc khudy trong 12 gid & nhiét do trong phong. Do pH clia dung dich dugc diéu
chinh t6i 3 bang 1M HCI va chét ran thu dugc dugc thu gom bing céch loc va
dwgc 1am kho d€ cho chat liéu dugec mong mudn 14 chit rin mau tring (2,9g,
91%). Phd NMR: 'H NMR (300MHz, DMSO-d6) § 1,61-1,71 (2H, m), 1,76-1,86
(1H, m), 1,92-2,03 (1H, m), 2,11-2,26 (2H, m), 3,21 (3H, s), 3,86-3,96 (1H, m),
4,56 - 4,64 (1H, m), 7,70 (1H, d), 8,56 (1H, d), 8,88 (1H, s), 13,31 (1H, s). Phé
khoi: m/z (ES+)[M+H]+ = 383.

Hop chat trung gian Y4: etyl 6-brom-7-flo-4-[[(1R,3R)-3-
metoxyxyclopentyl]Jamino]quinolin-3-carboxylat va Etyl 6-brom-7-flo-4-
[[(1§,35)-3-metoxyxyclopentyl]amino]quinolin-3-carboxylat (hén hop ty 1& 1:1)

H3C\O Hac\g

‘NH o NH O
Br. A~ Br. A~
X 0~ “CHj N O~ “CHj
— -
F F N~

Hén hop gém etyl 6-brom-4-clo-7-floroquinolin-3-carboxylat (2g,
6,01mmol), (1R,3R)-3-metoxyxyclopentanamin hydroclorua va (1S,3S)-3-
metoxyxyclopentanamin hydroclorua (hén hgp ty 1& 1:1) (1,4g, 9,21mmol) va
DIPEA (1,6g, 12,38mmol) trong DMA (10mL) dugc khudy trong 2 gid & 80°C.
Hén hop phan iing nay dugc d€ nguoi va phén cin dugc nghién thanh bot ciing véi
nudc. Céc chét ran dugc thu gom béng cdch loc va dugc 1am kho dé cho chit lieu
dugc mong mudn 12 chét rin mau trang (2,4g, 97%). Phd khéi: m/z (ES+)[M+H]+
=411.

Viéc diéu ché etyl 6-brom-4-clo-7-floroquinolin-3-carboxylat d3 dugc mo

ta & trén.

C4c vi du 64 & 65
1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-
pyridyl]imidazo[4,5-c]quinolin-2-on  va 1-[(1S,3S)-3-metoxyxyélopentyl]-3—
metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-c]quinolin-2-on
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H3Cu g H3C\9
é, 0 ; [ o)
ON\/\/O = N__</ |i)"'\/\/c’ 7 | N//<
TN | N N—~cH, \ N TCH;
N/ N

Hén hop gém 3-(piperidin-1-yl)propan-1-ol (175mg, 1,22mmol) va NaH

- (122mg, 3,06mmol) trong THF (10mL) dugc khudy dudi khi nito & 0°C trong 30
phiit, sau d6 8-(6-flo-3-pyridyl)-1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-
imidazo[4,5-c]quinolin—2-on:8—(6-ﬂo-3-pyridy1)—1-[(IS,3S)-3—
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on (hén hop ty 1& 1:1)
(400mg, 1,02mmol) dugc bd sung vao. Hon hgp thu duge nay dugc khudy & nhiét
do trong phong trong 1 gid, sau d6 dugc 1am mat bang nudc (50mL), dugc chiét
bang EtOAc (3 x 50mL), 16p hitu co dugc 1am khoé trén Na,SO,, dugc loc va duoc
1am bay hoi d€ cho ddu mau vang. Chét 16ng tho nay dugc nghién thanh bot cing
v6i heptan d€ tao ra chét liéu dugc mong mudn 12 hén hop ciia cic chét dong phan
(350mg, 66,6%) 1a chét ran mau vang. Hén hop triét quang nay duoc tinh ché
bing HPLC bt d6i xing diéu ché trén cot AD, rira gidi bang 10% rugu
isopropylic trong hexan (duoc cai bién bang 0,1% dietylamin) 1am dung moéi rira

giai, va céc phan doan chifa céc chét dong phan da tdch dugc 1am bay hoi t6i khan.

Vi du 64: Chat dong phan 1 (120mg). Phé NMR: 'H NMR (300MHz, MeOH-d4)
6 1,61-1,71 (2H, m), 1,76-1,86 (1H, m), 1,92-2,03 (1H, m), 2,11-2,26 (2H, m),
3,21 (3H, s), 3,86-3,96 (1H, m), 4,56 - 4,64 (1H, m), 7,70 (1H, d), 8,56 (1H, d),
8,88 (1H, s), 13,31 (1H, s). Phd kh6i: m/z (ES+)[M+H]+ = 516.

Vi du 65: Chat dong phan 2 (120mg). Phé NMR: 'H NMR (300MHz, MeOH-d4)
6 1,53 (2H, q), 1,67 (4H, p), 1,89-2,14 (3H, m), 2,23-2,41 (3H, m), 2,47-2,71 (8H,
m), 3,40 (3H, s), 3,58 (3H, s), 4,17-4,18 (1H, m), 4,41 (2H, t), 5,62 (1H, p), 6,94
(1H, d), 7,88 (1H, d), 8,02-8,17 (2H, m), 8,38 (1H, d), 8,51 (1H, d), 8,76 (1H, s).
Phé khéi: m/z (ES+)[M+H]+ = 516.

Céc hop chit du6i day duge diéu ché theo cich thic tuong tur tir 8-(6-flo-3-
pyridyl)-1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-
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on:8-(6-flo-3-pyridyl)-1-[(1S,3S)-3-metoxyxyclopentyl]-3-metyl-imidazo[4,5-
clquinolin-2-on (hén hgp ty 1¢ 1:1) va rugu thich hgp.

Vi du Ciu tric Tén

66 & 67 HClo 1-[(1S,3S)-3-metoxyxyclopentyl]-3-
* metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-
C‘N\/\/ o Q o  |pyridyl]imidazo[4,5-c]quinolin-2-on va

Ny 1-[(1R,3R)-3-metoxyxyclopentyl]-3-
N metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-
pyridyl]imidazo[4,5-c]quinolin-2-on
HyCo
(0]
C :
NN s N @M
NI _ H N N—cH,

* Phan ng nay dugc khudy & nhiét do trong phong trong 5 gid. Cic chét dong
phan dugc phan tich bang HPLC b4t d6i xtng diéu ché trén cot AD, rita gidi bing
10% rugu isopropylic trong hexan (dugc cai bién bang 0,1% dietylamin) 1am dung

moi rira giai.

Vi du 66: Chét dong phan 1 (105mg). Phé NMR: 'H NMR (300MHz, CDCL,) &
1,91-2,05 (5H, m), 2,14-2,18 (2H, m), 2,22-2,46 (3H, m), 2,52-2,83 (8H, m), 3,39
(3H, s), 3,62 (3H, s), 4,20 (1H,p), 4,47 (2H, ¢t), 5,62 (1H, q), 6,91 (1H, d), 7,83
(1H, d), 7,94 (1H, d), 8,24 (1H, d), 8,36 (1H, d), 8,53 (1H, d), 8,73 (1H, s). Phé
khéi: m/z (ES+)[M+H]+ = 502.

Vi du 67: Chit dong phan 2 (105mg). Phd NMR: 'H NMR (300MHz, CDCL,) &
1,80-2,00 (5H, m), 2,12-2,18 (2H, m), 2,35-2,55 (3H, m), 2,63-2,83 (8H, m), 3,40
(3H, s), 3,62 (3H, s), 4,20 (1H, t), 4,47 (2H, t), 5,61 (1H, p), 6,91 (1H, d), 7,83
(1H, d), 7,94 (1H, d), 8,25 (1H, d), 8,36 (1H, d), 8,53 (1H, d), 8,73 (1H, s). Phd
~ khéi: m/z (ES+)[M+H]+ = 502

Viéc diéu ché 8-(6-flo-3-pyridyl)-1-[(1R,3R)-3-metoxyxyclopentyl]-3-
metyl-imidazo[4,5-c]quinolin-2-on:8-(6-flo-3-pyridyl)-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on (hén hgp ty 1& 1:1)
duge mo ta & dudi.
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Hop chét trung gian O5: 8-(6-flo-3-pyridyl)-1-[(1R,3R)-3-metoxyxyclopentyl]-3-
metyl-imidazo[4,5-c]quinolin-2-on va 8-(6-flo-3-pyridyl)-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on (hén hop ty 1& 1:1)

H3C\O HSC\Q
0O o]
F F Q
@ n—4{ & —
N— N—
N AN CH3 NS N CH3
/ Z

Hén hop gom 8—brom-1-[(1R,3R)—3—metoxyxyclopehtyl]-3-
metylimidazo[4,5-c]quinolin-2-on:8-brom-1-[(1S,3S)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on (hén hop ty 1¢ 1:1) (1,5g, 3,99mmol), axit (6-
flopyridin-3-yl)boronic (0,674g, 4,78mmol) va clo(2-dixyclohexylphosphino-
2’4’ ,6’-triisopropyl-1,1’-biphenyl)[2-(2’-amino-1,1’-biphenyl)]paladi(II) (0,314g,
0,40mmol) trong dioxan:nuéc (hon hop ty 1& 10:1) (16,5mL) duge dun néng t6i
120°C trong 45 phiit trong thiét bi phan tng vi séng, sau d6 dé nguoi va duoc co
trong chan khong. San phdm tho nay dugc tinh ché bing FCC, gradien rita giai:.0
t6i 10% MeOH trong DCM, d€ cho chét liéu dugc mong muén 12 chét rin mau
vang (1,20g, 77%). Phé NMR: 'H NMR (400MHz, CDCl,) & 1,91-1,99 (1H, m),
2,21- 2,36 (3H, m), 2,58-2,78 (2H, m), 3,38 (3H, s), 3,62 (3H, s), 4,15-4,17 (1H,
m), 5,52-5,65 (1H, m), 7,12 (1H, dd), 7,83 (1H, dd), 8,13 (1H, td), 8,31 (1H, d),
8,40 (1H, d), 8,59 (1H, d), 8,76 (1H, s). Phd khéi: m/z (ES+)[M+H]+ = 393.

Viéc di€u ché 8-brom-1-[(1R,3R)-3-metoxyxyclopentyl]-3-

metylimidazo[4,5-c]quinolin-2-on:8-brom-1-[(1S,3S)-3-metoxyxyclopentyl]-3-

~metylimidazo[4,5-c]quinolin-2-on (hén hop ty 1& 1:1) da dugc mo ta & trén.

Céc vidu 68 & 69
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on va 8-[6-[3-
(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-[(1S,3S)-3-metoxyxyclopentyl]-3-

| metyl-imidazo[4,5-c]quinolin-2-on
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Clo(2-dixyclohexylphosphino-2’,4’,6’-triisopropyl-1,1’-biphenyl)[2-(2’-
amino-1,1’-biphenyl)]paladi(II) (107mg, 0,13mmol) dugc bd sung vao 3-[6-flo-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-ylJoxy-N,N-dimetylpropan-
1-amin (474mg, 1,46mmol), 8-brom-1-[(1R,3R)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on:8-brom-1-[(18S,3S)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on (h6n hgp ty 1& 1:1) (500mg, 1,33mmol) VA xesi
cacbonat (1299mg, 3,99mmol) trong 1,4-dioxan (10mL) va nuéc (2,5mL). Hén
hop thu dugc nay dugc khudy & 80°C trong 5 gio, sau d6 dé nguoi. San phim tho
nay dugc tinh ché bang C18-FCC, gradien rira gidi: 5 t6i 50% MeOH trong nudc,
dé cho chét liéu dugc mong mudn 1 hdn hgp clia cdc chat dong phan (350mg,
53,4%). Hon hop triét quang nay dugc tinh ché bing HPLC bt d6i xing diéu ché
trén cot Chiral cel IC, rira giai bing ruou isopropylic, va cic phan doan chifa cac

chit dong phan di tach dugce 1am bay hoi t6i khan.

- Vi du 68:Chét dong phan 1 (50mg). Phé NMR: 'H NMR (300MHz, MeOH-d,) &
1,90- 1,96 (1H, m), 2,12-2,13 (2H, m), 2,20-2,31 (3H, m), 2,47-2,50 (1H, m),
2,54 (6H, s), 2,68-2,70 (1H, m), 2,78-2,90 (2H, m), 3,36 (3H, s), 3,60 (3H, s),
4,17-4,18 (1H, m), 4,43 (2H, t), 5,55-5,67 (1H, m), 6,89 (1H, d), 7,80-7,91 (1H,
m), 8,07-8,20 (2H, m), 8,48 (1H, s), 8,82 (1H, s). Phd khoi: m/z (ES+)[M+H]+ =
494,

Vi du 69: Chat dong phan 2 (45mg) (c6 mat cing véi 0,38 duong lugng
dietylamin). Phd NMR: 'H NMR (300MHz, MeOH-d,) § 1,93-1,95 (1H, m), 2,29-
2,51 (6H, m), 2,60-2,77 (2H, m), 2,95 (6H, s), 3,36 -3,38(4H, s), 3,60 (3H, s),
4,17-4,18 (1H, m), 4,48 (2H, t), 5,62-5,63 (1H, m), 6,22 (1H, d), 7,85 (1H, d),
8,15-8,20 (2H, m), 8,48 (1H, s), 8,82 (1H, s). Phd kh6i: m/z (ES+)[M+H]+ = 494.
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Viéc di€u ch€ 8-brom-1-[(1R,3R)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on:8-brom-1-[(18S,3S)-3-metoxyxyclopentyl]-3-
metylimidazo[4,5-c]quinolin-2-on (hdn hop ty 1& 1:1) da duogc mo ta & trén.

Cicvidu70 & 71
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1R,3S)-3-

| metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on va 8-[6-[3-
- (dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1S,3R)-3-metoxyxyclopentyl]-3-
metyl-imidazo[4,5-c]quinolin-2-on

H3C\O Hsc\o

§Hs G 0 s d 0
o g \/ o
Hac/N\/\/ = ' / H3C/N\/\/ = ] N’{
N N N—CH, > N N—cH,
/ ~
F F N

8-brom-7-flo-1-[(1R,3S)-3-metoxyxyclopentyl]-3-metyl-imidazo[4,5-
c]quinolin-2-on:8-brom-7-flo-1-[(1S,3R)-3-metoxyxyclopentyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on (hén hgp ty 1& 1:1) (500mg, 1,27mmol), N,N-
dimetyl-3-[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2-ylJoxypropan-
1-amin (284mg, 1,27mmol) va clo(2-dixyclohexylphosphino-2’,4’,6 -triisopropyl-
1,1°-biphenyl)[2-(2’-amino-1,1’-biphenyl)]paladi(II) (200mg, 0,25mmol) duoc tao
huyén phti trong hén hgp gém dioxan: nuéc (hén hop ty 1& 10:1, 20mL) va Cs,CO;
(826mg, 2,54mmol) dugc bé sung vao. Hén hop phan ting niy duoc dun néng t6i
120°C trong 1 gi® trong thiét bi phan tng vi séng, sau d6 dé nguoi. Hén hop phan
iing nay dugc 1am bay hoi t6i khan va dugce t4i hoa tan trong EtOAc (100mL), rira
lan lugt bang nude (2 x 20mL), 16p hitu co dugc 1am kho trén Na,SO,, duoc loc va
dugc 1am bay hoi d€ cho san phdm tho nay. Sn pham thé nay duoc tinh ché bing
HPLC diéu ché, bing céch sir dung céc hén hop phan cuc gidm din gém nuéc
(chita 0,03% NH;) va MeCN lam cdc dung moi rira giai, dé cho chat liéu duoc
mong mudn dudi dang hén hop triét quang. Hén hgp ndy dugc tinh ché bing
HPLC bit d6i xing dicu ché trén cot Chiralpak, rira gidi ding dong bang 10% IPA
trong heptan (dwoc céi bién bang 0,2% dietylamin) 1am dung moi rira giai dé téch

riéng hai chat déng phan tich biét.
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Vi du 70: Chat déng phan 1 (250mg). Phd NMR: 'H NMR (400MHz, DMSO-d6)
5 1,83-2,06 (5 H, m), 2,14-2,19 (6 H, s), 2,26-2,51 (5 H, m), 3,02-3,07 (3H, ),
3,47-3,64 (3H, s), 3,86-3,96 (1H, m), 4,33-4,41 (2H, m), 5,26-5,40 (1H, m), 6,94-
7,01 (1H, d), 7,89-7,97 (1H, d), 7,98-8,06 (1H, m), 8,39-8,49 (2H, m), 8.92-8.97
(1H, s). Phd khéi: m/z (ES+)[M+H]+ = 494. |

Vi du 71: Chat déng phan 2 (250mg). Phé NMR: 'H NMR (400MHz, DMSO-d6)
6 1,83-2,08 (5 H, m), 2,13-2,18 (5 H, s), 2,24-2,56 (4H, m), 3,02-3,07 (3H, s),
3,50-3,55 (3H, s), 3,85-3,96 (1H, m), 4,33-4,41 (2H, m), 5,25-5,39 (1H, m), 6,94-
7,01 (1H, m), 7,87-7,95 (1H, m), 7,97-8,05 (1H, m), 8,35 - 8,50 (2H, m), 8,91-
8,96 (1H, s). Phé khoi: m/z (ES+)[M+H]+ = 494.

Viéc di€u ché 8-brom-7-flo-1-[(1R,3S)-3-metoxyxyclopentyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on va 8-brom-7-flo-1-[(1S,3R)-3-metoxyxyclopentyl]-3-

metyl-imidazo[4,5-c]quinolin-2-on (hén hgp ty 1& 1:1) dugc mo ta & dudi:

Hop chit trung gian Z1: 8-brom-7-flo-1-[(1R,3S)-3-metoxyxyclopentyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on va 8-brom-7-flo-1-[(1S,3R)-3-metoxyxyclopentyl]-3-
metyl-imidazo[4,5-c]quinolin-2-on (hén hgp ty 1€ 1:1)

H3C< H3C_

°

a oy
’/N——/< N
F 2 F 7
NaH (0,213g, 8,88mmol) dugc bd sung timg phin mot vao 8-brom-7-flo-1-
[(IR,3S)-3-hydroxyxyclopentyl]-3H-imidazo[4,5-c]quinolin-2-on:8-brom-7-flo-1-

(e}

[(1S,3R)-3-hydroxyxyclopentyl]-3H-imidazo[4,5-c]quinolin-2-on (hén hop ty 1&
1:1) (1,3g, 3,55mmol) trong DMF (10mL) & -20°C du6i khi nito va hén hop thu
duoc nay dugc khudy & 0°C trong 30 phiit. Metyl iodua (0,444mL, 7,10mmol)
dugc bd sung nhd giot vao hén hop niy & -20°C duéi khi nito va hén hop thu duge
nay duoc khudy & nhiét d6 trong phong trong 16 gid. Hén hop phén 1tng niy duoc
16t vao nude (20mL), chét liéu ran nay dugc loc va dugc lam kho dé cho chit lieu
dugc mong mudn 1a chdt rin mau nau (1,30g, 93%). Phd NMR: 'H NMR
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~ (400MHz, DMSO-d6) § 1,96-2,02 (3H, t), 2,22-2,51 (3H, m), 3,30-3,32 (3H, s),
3,97 (1H, m), 5,26-5,31 (1H, m), 7,89-7,52 (1H, d), 8,74 (1H, d), 8,93 (1H, s).
Phé khéi: m/z (ES+)[M+H]+ = 396.

Hop chat trung gian Z2: 8-brom-7-flo-1-[(1R,3S)-3-hydroxyxyclopentyl]-3H-
imidazo[4,5-c]quinolin-2-on va 8-brom-7-flo-1-[(1S,3R)-3-hydroxyxyclopentyl]-
3H-imidazo[4,5-c]quinolin-2-on (h6n hgp ty 1& 1:1)

HO HO

Qe A
Br LN Br AN
Hén hgp gém trietylamin (2,105mL, 15,10mmol) vi axit 6-brom-7-flo-4-
[[(IR,3S)-3-hydroxyxyclopentylJamino]quinolin-3-carboxylic:axit 6-brom-7-flo-
4-[[(18,3R)-3-hydroxyxyclopentyl]Jamino]quinolin-3-carboxylic (hén hop ty 1&
1:1) (2g, 5,03mmol) trong DMF (10mL) dugc khudy trong 1 gid. Diphenyl
phosphorazidat (1,663g, 6,04mmol) dugc bd sung vao va dung dich thu duoc nay
dugc khuay qua dém & 60°C. Hon hop phan ting nay dugc rét vio nuée, cic chat
rén dugc thu gom béng cdch loc va dugc 1am kho dé cho chit liéu duoc mong
muon 1a chat rdn mau vang (1,3g, 71%). Phd NMR: 'H NMR (400MHz, DMSO-
de) 6 1,88 (2H, dt), 1,97-2,10 (1H, m), 2,17 (1H, m), 2,38 (2H, m), 4,23-4,30 (1H,
m), 5,27 (1H, m), 7,88 (1H, m), 8,69 (1H, s), 8,80 (1H, d), 11,77 (1H, s). Phd
khoéi: m/z (ES+)[M+H]+ = 366.

~ Hop chét trung gian Z3: axit 6-brom-7-flo-4-[[(1R,3S)-3-
hydroxyxyclopentylJamino]quinolin-3-carboxylic va axit 6-brom-7-flo-4-
[[(15,3R)-3-hydroxyxyclopentyl]amino]quinolin-3-carboxylic (hén hop ty 1& 1:1)

HO HO
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Hén hop gém etyl 6-brom-7-flo-4-[[(1R,3S)-3-
hydroxyxyclopentyl]Jamino]quinolin-3-carboxylat:etyl 6-brom-7-flo-4-[[(1S,3R)-
3-hydroxyxyclopentyl]Jamino]quinolin-3-carboxylat (hén hgp ty 1& 1:1) (3g,
7,55mmol) va hydroxit natri (0,604g, 15,10mmol) trong THF (10mL) va nudc
(5SmL) duoc khudy trong 16 git & 60°C. Cac chat hitu co dugc loai bo trong chan
khong va tri s6 do pH ctia hén hgp thu dugc duge diéu chinh t6i 6-7 bang HCl 2M.
Chat ran thu dugc duge thu gom bing cédch loc va duge 1am kho dé cho chit lieu
dugc mong mudn 12 chat rin mau xdm (2,0g, 72%). Phdé NMR: 'H NMR
(400MHz, DMSO-d6) 6 1,68-1,82 (3H, m), 1,90-1,98 (1H, m), 2,26 (2H, m), 2,51
(4H, s), 4,26 (1H, s), 4,68 (1H, s), 7,86 (1H, d), 8,62 (1H, d), 8,93 (1H, s), 10,95
(1H, s). Phd khéi: m/z (ES+)[M+H]+ = 3609.

Hop chét trung gian Z4: etyl 6-brom-7-flo-4-[[(1R,3S)-3-
hydroxyxyclopentyl]amino]quinolin-3-carboxylat va etyl 6-brom-7-flo-4-
[[(1S,3R)-3-hydroxyxyclopentyl]amino]quinolin-3-carboxylat (hén hop ty 1€ 1:1)

HO HO

Br Br

m)L o eHs (NN o ek,
7 ~

F F Z

DIPEA (3,94mL, 22,55mmol) dugc bd sung vao hén hop gdm cis-3-
aminoxyclopentanol hydroclorua (1,49g, 10,83mmol) va etyl 6-brom-4-clo-7-
floroquinolin-3-carboxylat (3g, 9,02mmol) trong DMA (20mL) dué6i khi nito va
hén hop thu duge nay duge khudy & 100°C trong 6 gid. Hon hgp phan tng nay
dugc rét vao nude (50mL) va chat liéu ran duoc loc va duoc 1am kho dé cho chat
liéu dugc mong mu6n 1a ddu mau nau (3,0g, 84%). Phéd NMR: 'H NMR
(400MHz, DMSO-d6) 6 1,35 (3H, t), 1,67 (1H, d), 1,72-1,79 (2H, m), 1,81-1,92
(1H, m), 1,96 (3H, s), 2,19 (2H, ddt), 2,79 (3H, s), 2,95 (3H, s), 3,08 (1H, d), 4,23
(1H, s), 4,33 (2H, q), 4,45 (1H, s), 4,83 (1H, s), 7,69 (1H, dd), 8,52 (1H, d), 8,85
(1H, s), 9,25 (1H, d). Phd kh6i: m/z (ES+)[M+H]+ = 397.

Viéc diéu ché etyl 6-brom-4-clo-7-floroquinolin-3-carboxylat d3 dugc mo

ta & trén.
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Thir nghiém sinh hoc

Céc thir nghiém duéi day dugc st dung dé danh gid hiéu qua ctia cic hop
chét theo sdng ché: a) thir nghiém kha niang cla t&€ bao ATM; b) thir nghiém kha
nang cla t€ bao PI3K; c) thir nghiém kha ning cla t€ bao mTOR; d) thir nghiém
kha nang clia t&€ bao ATR; e) mo hinh ghép dj loai trén chugt. N6i chung, trong

- phin mo ta:

i. Céc chit viét tit sau day dugc sir dung: 4NQO = 4-nitroquinolin N-oxit; Ab
= Khéng thé; BSA = albumin huyét thanh bd; CO, = Cacbon dioxit; DMEM
= Moi truong nudi cdy Eagle do Dulbecco cai bién; DMSO = dimetyl
sulphoxit; EDTA = Axit etyléndiamintetraaxetic; EGTA = Axit etylen
glycol tetraaxetic; ELISA = Thir nghiém hdp thu mién dich lién két véi
enzym; EMEM = moi trudng cht yéu t6i thiéu dé cdy t&€ bao clia Eagle;
FBS = Huyét thanh bao thai bé; h = gi; HRP = Peroxidaza cii cdi ngua; i.p.
= trong mang bung (IP); PBS = nuéc mudi dém phosphat; PBST = nuéc
mudi dém phosphat/Tween; TRIS = Tris(hydroxymetyl)aminometan; chat
phan ting MTS: [3-(4,5-dimetylthiazol-2-yl)-5-(3-carboxymetoxyphenyl)-2-
(4-sulfophenyl)-2H-tetrazoli, mudi tro, va chat phan tng ngiu hop dién tir
(phenazin metosulfat) PMS; s.c.: duéi da (sub-cutaneously).

ii. Céc tri s6 ICs, dugc tinh todn béng céch st dung mo hinh 1dp khéi thong
minh trong ngan hang gen. Tri s6 ICs, 1a ndng do ctia hop chat thir nghiém
tic ché& 50% hoat tinh sinh hoc. ‘

Thir nghiém a): Kha nang cta t€ bao ATM
Co s6:

Viéc chi€u xa t&€ bao tao ra cic dit gy sgi xoan kép cia ADN va su tu
phosphoryl héa néi phan tir nhanh chéng cla serin 1981 gay ra sy phan ly dime
khoi dong hoat tinh kinaza ATM cua t€ bao. Hau hét céc phan tir ATM trong t&
bao bi phosphoryl hod nhanh & vi tri nay sau cac liéu chiéu xa thdp t6i 0,5 Gy, va
géan két khang thé dac thit phospho c6 thé phét hién duoc sau khi dua vao duy nhat
cdc diit gdy xodn kép ciia ADN trong t&€ bao.
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Co s& cta thit nghiém pATM ndy la dé nhan dién cic chat c ché ATM
trong céc t€ bao. Cac t&€ bao HT29 dugc U cling véi cdc hgp chat thir nghiém trong
1 gid truSe khi chiéu tia X. 1 gio sau d6, cic t€ bao dugc c6 dinh va duoc nhuém
PATM (Ser1981). Miic phit huynh quang duoc doc trén nén anh quét méng.

Phuong phép:

Céc t€ bao HT29 (ECACC #85061109) dugc gieo vao céc dia thir nghiém
384 16 (Costar #3712) v6i mat do 3500 t€ bao/1 trong 40pl moi truong EMEM
chita 1% L glutamin va 10% FBS va dé bam dinh qua dém. Céc hop chit thu duoc
vao sdng hom sau c6 cong thirc (I) trong 100% DMSO dugc bé sung vao céc dia
thir nghiém béng c4ch phan tin bing séng am. Sau khi @ trong 1 gi & 37°C va 5%
CO,, cdc dia (Ién t6i 6 1an) dugc chi€u sdng bang cdch st dung thiét bi X-RAD
320 (PXi) tuong dwong véi khoang 600cGy. Cic dia dugc dua trd lai th G trong 1
gio nita. Sau d6, cic t€ bao dugc c§ dinh bing cach bé sung 20ul dung dich 3,7%
formaldehyt trong PBS va 1 trong 20 phiit & nhiét do trong phong truée khi duoc
rita bang 50l PBS/16, bang cich sit dung may rira dia Biotek EL405. Sau d6, 20pl
dung dich 0,1% Triton X100 trong PBS dugc bd sung vao va duoc 0 trong 20 phiit
& nhiét do trong phong, dé thd&m cic t&€ bao. Sau d6, céc dia nay dugc rira mot 1an
bang 50ul PBS/16, bing céch sit dung mdy rira dia Biotek EL405.

Khang thé phospho-ATM Ser1981 (Milipore #MAB3806) dugc pha loing
10000 14n trong dung dich PBS chita 0,05% polysorbat/Tween va 3% BSA va 20ul
dugc bé sung vao timg 16 va dugc U qua dém & nhiét do trong phong. Cic dia thu
dugc vao sdng hom sau dugc rira ba 14n bing 50ul1 PBS/16, bing céch sir dung mdy
rra dia Biotek EL405, va sau d6 20ul dung dich Ab thit hai, chita Alexa Fluor®
488 Goat anti-rabbit IgG da dugc pha loang 500 14n (Life Technologies, A11001)
va 0,002mg/ml thu6c nhuom Hoeschst (Life technologies #H-3570), trong PBS
chita 0,05% polysorbat/Tween va 3% BSA, dugc bd sung vao. Sau khi @ trong 1
gio' & nhiét do trong phong, cdc dia nay dugc rira ba 14n bang 50ul PBS/13, bing
cdch sit dung mdy rira dia Biotek EL4035, va céc dia dugc day kin va gift trong PBS
6 4°C cho dén khi doc. Cic dia ndy dwgck doc bing céch sit dung thiét bi
ArrayScan VTI, st dung bo loc XF53 v6i 10 14n 13dp lai. Ché€ do hai tia laze duoc

-153-



21531

- sir dung d€ phan tich vét nhuom nhan bing Hoeschst (405nm) va vét nhudm
“khang thé thi cap pSer1981 (488nm).

Thir nghiém b): Kha ning cua t€ bao ATR
Co so:

ATR la kinaza lién quan t6i PI 3-kinaza ma né phosphoryl héa nhiéu co
chét trén cdc goc serin hoac threonin ddp tng cdc khéi sao chép hoic tén thuong
ADN. Chk1, ndm sau protein kinaza clia ATR, déng vai trd chinh trong viéc kiém
sodt diém khong ché tén thuong ADN. Sy hoat héa Chkl bao gém qué trinh
phosphryl héa Ser317 va Ser345 (Ser345 coi 1a dich wu tién d6i v6i qud trinh
phosphoryl h6a/hoat héa bdi ATR). Thir nghiém trén co s& t&€ bao nay dé danh gid
muc do dc ch€ kinaza ATR, bang cich do mic gidm vé mitc d6 phosphoryl héa
Chk1 (Ser 345) trong cic t€ bao HT29, sau khi xtr Iy bng hop chét cé cong thitc
(D va UV mimetic 4NQO (Sigma #N8141).

Phuong phép:
Céc t€ bao HT29 (ECACC #85061109) dugc gieo vao céc dia thit nghiém
384 16 (Costar #3712) v6i mat do 6000 t€ bao/1d trong 40ul moi truong EMEM
chita 1% L glutamin va 10% FBS va dé bam dinh qua dém. Hop chat thu dugc vao
sdng hom sau c6 cong thitc (I) trong 100% DMSO dugc bd sung vao cic dia thi
nghiém béang cdch phan tén bing séng am. Sau khi 1 trong 1 gity & 37°C va 5%
CO,, 40nl dung dich 3mM 4NQO trong 100% DMSO dugc bé sung vio tit ci cc
16 bang cdch phan tin bing séng am, trir cdc 16 d6i ching t6i thiu dugc dé
nguyén khong xir Iy bang 4NQO dé tao ra d6i ching dp tng vo hicu. Cic dia
dugc dua trg lai ti G trong 1 gid nita. Sau d6, cc t&€ bao dugc ca dinh bang cach bc“;‘
sung 20pul dung dich 3,7% formaldehyt trong PBS va u trong 20 phiit & nhiét do
trong phong. Sau d6, 20ul dung dich 0,1% Triton X100 trong PBS duoc b sung
vao va dugc U trong 10 phiit & nhiét do trong phong, dé thadm céc t& bao. Sau do,
cic dia nay dugc ria mot 14n bang 50u1 PBS/16, bang cich sit dung mdy rira dia

Biotek EL405.
' Khéng thé phospho-Chk1 Ser 345 (Cell Signalling Technology #2348) duoc
pha loang 150 14an trong PBS chita 0,05% polysorbat/Tween va 15u1 duoc bd sung
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vao timng 16 va dugc U qua dém & nhiét do trong phong Céc dia thu dugc vao sing
hom sau dugce rira ba 14n bang 50u1 PBS/16, bing cach sit dung may rira dia Biotek
ELA405, va sau d6 20pl dung dich Ab thit hai, chita Alexa Fluor® 488 Goat anti-
rabbit IgG da dugc pha loing 500 14n (Molecular Probes #A-11008) va
0,002mg/ml thuéc nhu¢m Hoeschst (Molecular Probes #H-3570), trong PBST,
dugc bd sung vao. Sau khi 0 trong 2 gi' & nhiét do trong phong, cc dia niy duoc

rira ba 14n bang 50ul PBS/18, bang cach sir dung mdy rira dia Biotek EL405, va cic
. dia nay sau dé dugc bit kin bang nip day dia mau den cho dén khi doc. Cic dia
nay dugc doc bang cach sir dung thiét bi ArrayScan VTI, sit dung bo loc XF53 véi
10 14n lap lai. Ch& d¢ hai tia laze dugc stt dung dé€ phan tich vét nhuém nhan bang
Hoeschst (405nm) va vét nhudm khéng thé thit cap pChk1 (488nm).

Thit nghiém c): Kha nang cta t€ bao PI3K
Co s0:

Thir nghiém nay dugc sir dung dé danh gid mic do e ché PI3K-a trong

cic t€ bao. PDK1 dd dugc nhan dién 1a kinaza vong hoat héa trudc cﬁa protein

kinaza B (Aktl), n6é déng vai tro chi yéu d6i v6i su hoat héa PKB. Su hoat hoa
| kinaza phosphoinositit 3 kinaza ctia lipit (PI3K) 1a quan trong d6i véi su hoat héa
PKB bai PDK1.

Sau khi kich thich phéi tir cia tyrosin kinaza cta thu thé, PI3K duoc hoat
~ héa, chuyén héa PIP2 thanh PIP3, né dugc gin két bodi ving PH ctia PDK1 din
dén sy b6 sung PDK1 vio mang huyét twong noi né phosphoryl héa AKT &
Thr308 trong vong hoat héa.

Muc dich ctia thit nghiém trén co s& t€ bao nay 1a dé nhan dién cdc hop chat
c6 kha nang tc ché hoat tinh PDK hodc b sung PDK1 vao mang béi viéc tc ché
hoat tinh PI3K. Mttc do phosphoryl héa cta phospho-Akt (T308) trong cic t€ bao
BT474c sau khi xtt 1y béng céc hgp chat trong 2 git 1a mot s6 do truc ti€p PDK 1
va s6 do gidn ti€p hoat tinh PI3K.

Phuong phap:
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Céc t€ bao BT474 (carcinom 6ng nguc & ngudi, ATCC HTB-20) dugc gieo
vao cdc dia 384 16 den (Costar, #3712) v6i mat do 5600 t& bao/l5 trong DMEM
chita 10% FBS va 1% glutamin va dé bdm dinh qua dém.

Céc hop chat thu dugc vao sdng hom sau trong 100% DMSO dugc b sung
vao céc dia thir nghiém bang céch phan tdn bang séng &m. Sau khi @ trong 2 gidy &
37°C va 5% CO,, moi trudng dugc hiit ra va céc t€ bao dugc phan giai bing chat
dém chita 25mM Tris, 3mM EDTA, 3mM EGTA, 50mM natriflroua, 2mM natri
orthovanadat, 0,27M sucroza, 10mM B-glyxerophosphat, 5mM natri
pyrophosphat, 0,5% Triton X-100 va cdc vién nén c6c tai chét c ché proteaza
hoan tat (Roche #04 693 116 001, sir dung 1 vién cho 50ml ch4t dém phan gii).

Sau 20 phit, cic san phdm thily phan t&€ bao duoc chuyén vio cic dia
ELISA (Greiner # 781077) da dwoc pht trude bing khing thé khang toan bo AKT
trong chat dém PBS va gan két khong dac thi dugc phong bé bing 1% BSA trong
PBS chita 0,05% Tween 20. C4c dia nay dugc 0 qua dém & 4°C. Ngay tiép theo,
cdc dia nay duoc rita bang chdt dém PBS chia 0,05% Tween 20 va duoc & ti€p

‘bang AKT T308 khang phospho don dong clia chudt nhét trong 2 gidr. Cic dia ndy
dugc rra mot 14n nita nhu trén truéré khi bd sung khdng thé thit cdp lién hop
khéng-chuot nhat-HRP & ngya. Sau khi 4 trong 2 gi® & nhiét do trong phong, céic
dia nay dugc rira va dung dich x& 1§ co chit QuantaBlu (Thermo Scientific
#15169, dugc dicu ché theo cac chi din ciia nha sin xudt) duge b8 sung vao timg
16. Viéc phét trién san phdm phdt huynh quang dugc dimg lai sau 60 phit bing
céch bd sung dung dich ding vao c4c 16. C4c dia nay duoc doc bang cich sir dung
mdy doc dia Tecan Safire bang cach st dung céc budc séng kich thich 325nm va
budc s6ng phat xa 420nm. Trir khi dugc dic ta, cdc chat phan Gng c6 trong bo kep
ELISA Path Scan Phospho AKT (Thr308) cta Cell Signalling (#7144) duoc sit
dung trong thir nghiém ELISA nay.

Thir nghiém d): kha ning cta t&€ bdo mTOR
Co s6:

Thi nghiém nay duoc st dung dé dénh gid mic do tc ché mTOR trong cic
t&€ bao. Co ché tdc dong cia thir nghiém trén co s t& bao phospho-AKT niy nhd

sit dung Acumen Explorer 12 d€ nhan dién c4c chat tc ché PI3Ka, hoic mTOR-
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Rictor (d6i tic khong nhay rapamycin ctia mTOR). N6 duge dénh dénh gid bing
su gidm vé mitc do phosphoryl héa protein Akt & Ser473 (AKT nim sau PI3Ka.
trén dudng dan truyén tin hiéu) trong céc t€ bao MDA-MB-468 sau khi xir Iy bing
hop chat theo sdng ché.

Phuong phép:

Céc t€ bao MDA-MB-468 (adenocarcinom nguc cha ngudi #ATCC HTB
132) dugc gieo v6i mat do 1500 t&€ bao/16 trong 40ul DMEM chita 10% FBS va
1% glutamin vao céc dia ddy phang den 384 15 clia Greiner. Céc dia t& bao ndy
dugc U trong 18 gio trong th G & 37°C trude khi dung liéu cdc hop chat c6 cong
thic (I) trong 100% DMSO bang cach 4p dung sy phéan tdn bing séng am. Cic
hop chat dugc cho diing liéu v6i khoang néng do 12 diém véi so d6 dia ngiu
nhién. C4c 16 d6i ching dugc tao ra hodc 1a bang cich ding liéu 100% DMSO (tin
hiéu 16n nhat) hoac bd sung hop chét tham chiéu (chat e ché PI3K-b) loai trix
hoan toan tin hiéu pAKT (d6i chitng nhé nhat). Céc dia nay duge G & 37°C trong 2
gi0, cic té€ bao nay tié'p d6 dugc cd dinh bang cach bd sung 10ul dung dich 3,7%

| formaldehyt. Sau 30 phiit, cic dia nay dugc rira bang PBS nh¢ sir dung mdy rira dia
Tecan PW384. Céc 16 nay dugc phong bé va céc t€ bao duge thdm bing céch bd
sung 40ul PBS chita 0,5% Tween20 va 1% MarvelJ (bot sita kho) va dugc G trong
60 phiit & nhiét do trong phong. Cic dia nay duoc rira bang PBS chita 0,5% (thé
tich/thé tich) Tween20 va 20ul khang-phospho ctia thd AKT Ser473 (Cell
Signalling Technologies, #3787) cung trong PBS-Tween + 1% Marvel ] dugc b8
sung vao va dugc i qua dém & 4°C. '

Céc dia nay dugc rira 3 14n bang PBS + 0,05% Tween 20 nhd st dung may
rira Tecan PW384. 20p1 khéng thé thit hai Alexa Fluor 488 khang thd (Molecular
Probes, #A11008) dugc pha loang trong PBS + 0,05% Tween20 chita 1% Marvel (]
dugc bé sung vao timg 16 va dugc G trong 1 gid & nhiét do trong phong. Cac dia
nay dugc rira ba lan nhur trén, sau d6 20pl PBS dugc bé sung vao timg 16 va cc dia
dugc bit kin bing nép day dia den.

Céc dia nay duoc doc trén mdy doc dia Acumen néu c6 thé, ddnh gid mic

do phat huynh quang xanh 14 cdy sau khi kich thich bang laze 488nm. Nho st
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dung h¢ théng nay, céc tri s6 ICs, dugc tao ra va chat lugng cla cic dia dugc x4c
dinh theo cac 16 ddi ching. Cic hop chit tham chi€u duoc chay méi 14n dé€ theo

'doi viéc thuc hién thir nghiém.

Thir nghiém e): M6 hinh ghép di loai trén chuot
Sir dung két hop vdi irinotecan

Chuét nhét céi tryi long dugc cdy ghép duéi da bing cic t&€ bao SW620
(ATCC - CCL-227) dé x4c dinh hoat tinh khang khéi u in-vivo clia cdc chat dc ché
ATM. 1 x 1076 t€ bao trong 50% matrigel (BD Bioscience) duoc tiem duéi da trén
sudn trdi clia chugt. Céc con chudt nay dugc phan ngdu nhién vao cdc nhém gém
10-15 con khi cédc kh6i u dat thé tich khoang 200-300mm’> va bt ddu xir Iy. Cic
con chudt nay dugc ti€p nhan cic chu ky xtr 1y bang hgp chat méi 3 tuin. Cc con
chudt nay da dugc cho ding li€u irinotecan trong mot tudn bang cich tiém qua
dudng tinh mach, va 24 gi® sau bang cdc con chuodt di dung irinotecan dugc cho
ti€p nhan liéu lugng hang ngay trong 3 ngay lién ti€p qua dudng miéng hop chat
¢6 cong thite (I). Cac khéi u duge do hang tudn hai 14n bing thuéc kep va thé tich
ctia c4c kh6i u duoc tinh todn bing cach sir dung cong thiic eliptic (/6 x do rong
X d¢ rong x do dai). Irinotecan dugc bao ché trong dung dich 7,5% DMS0/92,5%
nude cho dung dich tiém. Céc hop chét c6 cong thic (I) dugc bao ché trong dung
dich 10% DMS0/90% Captisol (30% khdi lugng/thé tich). Captisol dugc cap tir
hang Cydex Pharmaceuticals (Tradermarked) B-xyclodextrin thich hgp cho cic

ché& phdm va dé dung in vivo.

St dung két hgp véi olaparib _

Chuot nhat cdi tryi 16ng dugc cdy ghép duéi da benh phdm HBCx-10 14y tir
phén khéi u @€ xdc dinh hoat tinh khang u in-vivo clia cdc chét dc ché€ ATM. Cic
mau khéi khéi u & ngudi tir cdc nguén géc mo hoc khédc nhau duge 14y tir bénh
nhan va dugc ghép di hop trén chuot nhét bi suy gidm mién dich.

Céc khdi u cing mot ngudn géc dugc cdy ghép dudi da vao 5-10 con chuot
nhat. Khi céc kh6i u ndy dat kich thuée 1000 t6i 2000mm?, céc con chudt cho bi
giét chét bang cach bép cb, céc khéi u dugc cét tach vo tring va dugc phiu tich va

cat thanh cdc méu c6 kich ¢& khodng 20mm® va chuyén vao moi trudng nuoi cay
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truée khi cdy ghép. Chudt nhit bi gay mé va da bi rach & mitc do viing giita vo, va
mau khéi u 20mm? duoc dat vao mo dudi da.

Céc con chudt dugc phan ngiu nhién vao cdc nhém 10-12 con khi cac khéi
u dat thé tich 62,5-196mm’ va viéc bit ddu xir Iy. Cdc con chuodt niy dugc cho ti€p
nhan céc chu ky xir Iy bang hop chat méi 8 tudn. C4c con chudt ndy da dugc cho
ding liéu 7 ngay, mot tudn bing Olaparib per qua dudng miéng, va sau d6 1 gid
trudc khi céc con chu¢t di dung licu Olaparib dugc ti€p nhan liéu luong hing
ngay trong 3 ngay lién ti€p qua dudng miéng hgp chit c¢6 cong thirc (I). Cac khoi u
dugc do hang tudn hai lan bing thudc kep va thé tich clia cic khoi u duoc tinh todn
bang c4ch st dung cong thite [do dai x do dong?]/2, trong d6 do dai va do rong lan
lugt 12 céc dudng kinh dai nhat va ngén nhét cla khéi u. Olaparib dugc bao ché
trong dung dich 10% (kh6i lugng/thé tich) DMSO/10% (khéi luong/thé tich) HP-
b-CD (Kleptose), 80% nuéc doi v6i dung dich tiém truyén. Cdc hop chét c6 cong
thic (I) dugc bao ch€ trong dung dich 10% DMSO/90% Captisol (30%khoi
- lugng/thé tich). Captisol dugc cap tir hang Cydex Pharmaceuticals (Tradermarked)
B-xyclodextrin thich hop cho c4c ché phdm va dé€ ding in vivo.

Cac két qua thit nghiém cdc hgp chét theo cdc vi du 1 va 2 trong thir
~ nghiém e) dugc thé hién trén Fig.3, Fig.4 va Fig.5. “Q7D” chi liéu ding mot 14n
moi tuan. “Q1D” chi liéu ding mot 14n hing ngay.

Béng 2 thé hién cdc két qua thir nghiém cic hgp chét néu trong cdc vi du
trong cic thir nghiém a), b), c) va d). Khi cdc th nghiém dugc lap lai nhiéu 14n
v6i mot hop chat nhat dinh, két qua dugc dua ra theo tri s6 trung binh nhan.

-159-



21531

Béng 2: Dit liéu hiéu luc cho céc vi du 1-71 trong céc thir nghiém a)-d)

Vidu Thinghiém | Thirnghiém | Thirnghiém | Thir nghiém
a) t&€ bao b) t€ bao ATR | ¢) t€ bao d) t&€ bao
ATM ICsp (LM) PI3Ka mTOR
ICso (M) IC;, (UM) I1Cso (M)
11 0,000575 6,16 1,41 0,61
2 0,000249 >29 1,77 1,17
3 0,00203 >30 22,4 4,93
4 0,00146 >30 6,84 3,46
15 0,00024 >30 1,08 1,36
6 0,00105 >30 >30 >16,9
7 0,00096 10,8 0,541 0,266
8 0,000782 >30 18,1 14
9 0,0038 >30 >29,1 >21,3
10 0,001 >30 10 5,9
11 0,00114 >29,6 >20,2 9,29
12 0,00103 >25,2 0,769 0,54
13 0,00322 >30 1,52 0,248
14 0,00105 >3() 0,616 1,04
15 0,000447 >30 2,39 2,58
16 0,000935 >22.8 0,311 0,714
17 0,000329 >30 0,968 1,47
18 0,000765 >30 2,73 3,78
19 0,00262 >30 >28 13,7
20 0,000365 >30 1,03 0,529
21 0,000301 >30 0,68 0,797
22 0,000552 >30 0,849 1,37
23 0,000563 >30 >30 18,2
24 0,00069 >18,8 7,29 >9,43
25 0,000315 >20,7 1,05 1,19
26 0,000152 >21,8 0,331 0,36
27 0,000418 >23.3 >29,8 >17,5
28 0,000176 >22.8 2,03 2,77
29 0,000238 19 1,65 0,605
30 0,00112 19 2,33 1,57
31 0,00109 >30) >10,9 19,5
32 0,00178 >30 2,94 6,1
33 0,0002 >24.7 12,4 2,87
34 0,00084 >16,9 0,402 0,505
35 0,000589 17,8 3 0,579
36 0,00301 >30 >25 10,6
37 0,0012 >29 .4 20,7 12,4
38 0,000292 >24.4 0,729 2,24
39 0,00133 10,7 0,828 1,27
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Vidu Thirnghiém | Thirnghiém | Thnghiém | Thit nghiém
a) t€ bao b) t€ bao ATR | ¢) t€ bao d) t&€ bao
AT™M ICy, (UM) PI3Ka mTOR
IC5, (uM) ICs, (UM) ICs (WM)
40 0,000567 1,33 0,184 0,191
41 0,000555 3,94 0,267 0,395
42 - 10,000249 4,37 0,321 0,214
43 0,000592 2,69 0,167 0,262
44 0,00107 >19,2 0,56 2,37
45 <0,000534 9,6 0,26 1,19
46 0,00315 >26 0,794
47 0,000799 >30 >23.5 >30
48 0,00102 >30 >9.4 23
49 0,00134 >30 2,03 3,76
50 0,00144 >30 1,1 4,48
51 0,000722 >30 3,2 5,38
52 1 0,00476 >30 7,2 12,1
54 0,0011 >27,1 >16,7 { >29,3
54 ' 0,000715 >22.4 3,47 8,12
55 0,000493 >16,1 >9,13 3,38
56 0,00302 >30 >26,3 12,4
57 0,000434 >30 >14,3 5,77
58 0,00031 >28,1 >9,56 7,29
59 0,000233 >19,1 0,264 0,61
60 0,000765 >24 0,499 1,36
61 0,000554 >30 >16,2
62 0,000507 >30
63 0,00031 >30 3,28 10,8
64 0,000741 >24,1 >30 12
65 0,00022 >26,6 1,84 6,34
66 0,000334 7,85 11,49 3,32
67 <0,0000525 15,2 >2.85 0,996
68 0,000208 >29 0,644 3,18
69 0,000324 >30 >2.77
70 0,00243 >24.9 >30 >30
71 0,00145 >30 >11,4 15,2

Bang 3 thé hién dit liéu so sdnh cho mot vai hop chat theo CN102399218A
va CN102372711A trong c4c thir nghiém a), b), c) va d). Khi céc thir nghiém duoc
lap lai nhiéu 1an v6i mot hop chat nhét dinh, két qua dugc dua ra theo tri s6 trung

“binh nhan.

-161-




21531

Béang 3: Dit liéu hiéu luc cho cdc vi du theo CIN102399218A va CN102372711A
trong céc thlr nghiém a)- )

Hop chattham | Thit nghiém | Thir nghiém | Thir nghiém c) | Thir nghiém
chiéu a) t&€ bao b) t& bao t€ bao PI3Ko. | d) t€ bao
ATM ATR ICy, ICs, (LM) mTOR
IG5 (UM) uM) 1G5, (UM)

CN102372711 | 0,125 0,281 0,188 0,237
A Hop chit 1
CN102372711 |0,0112 0,0686 0,102 0,0729
A Hop chit 4 -
CN102372711 | 0,0265 0,0644 0,153 0,113
A Hop chit 5
CN102399218 | 1,76 0,418 4,67 2,31
A Hop chat 60
CN102399218 | 3,46 1,48 1,73 0,177
A Hop chit 61
CN102399218 | 0,135 0,0553 0,149 0,0155
A Hop chit 62
CN102399218 | 0,216 0,162 0,247 0,287
A Hop chit 64

| CN102399218 | 0,494 0,0129 0,0804 0,0414
A Hop chat 94
CN102399218 | 0,0741 0,0686 0,0131 0,0469
A Hogp chit 114
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Yéu cau bao hd

1. Hop chit c6 cong thitc (I):

R2

|
P NN

@)

hoac mu6i dugc dung ctia nd, trong do:

Q 1a vong xyclobutyl hoac xyclopentyl, mdi vdng nay tly § dugc thé bdi mot
nhém hydroxy hodc metoxy, hoac Q 1a vong oxetanyl, tetrahydrofuranyl hoic
oxanyl, méi vong nay tlly ¥ dugc thé bdi mot nhém metyl;

R! 1a metyl;

R? 1a hydro hodc metyl; hodc R! va R? cling nhau tao ra vong azetidinyl,
pyrolidinyl hoéc piperidinyl;

R? 12 hydro hoic flo;

R* 1a hydro hodc metyl; va

R’ 12 hydro hoic flo.

2. Hop chit c6 cong thiic (I) theo diém 1, hodc mudi duge dung clia né, trong dé
Q Ia xyclobutyl, 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut—3-yl, 3-
metoxyxyclopent-1-yl, oxetan-3-yl, tetrahydrofuran-3-yl, oxan-3-yl, oxan-4-

yl hodc 4-metyloxan-4-yl.

3. Hop chit c6 cong thic (I) theo diém 1, hodc mudi dugc dung clia né, trong d6é

Q 1a 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl hoic oxan-4-yl.

4. Hop chit c6 cong thic (I) theo diém 1 hodc 2, hodc muéi dugc dung clia né,

trong d6 R 12 metyl va R? 1a hydro hoic metyl.
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5. Hop chat c6 cong thitc (I) theo diém bét ky trong s6 céc diém néu trén, hoic

mudi dugc dung ctia nd, trong d6 R? va R3 déu 1a hydro.

6. Hop chit c6 cong thirc (I) theo diém bat ky trong s6 cdc diém néu trén, hoic

mudi dugc dung ctia né, trong d6 R* 1a metyl.

7. Hop chat c6 cong thic (I) theo diém 1, hoac muéi duge dung cia né, trong
do:
Q la 1-metoxy-xyclobut-3-yl, 1-hydroxy-xyclobut-3-yl, 3-metoxyxyclopent-
1-yl, oxetan-3-yl, oxan-3-yl, oxan-4-yl hoac 4-metyloxan-4-yl;
R! 13 metyl;
R’ 1a hydro hoic metyl; hodc R' vad R? cling nhau tao ra vong azetidinyl,
pyrolidinyl hoéc piperidinyl;
R? 12 hydro hoic flo;
R* 14 hydro hodc metyl; vi
R’ 12 hydro hoic flo.

8. Hop chit c6 cong thic (I) theo diém 1, hodc mudi duge dung ctia né, trong dé
hop chét nay dugc chon tir nhém bao gom:
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-7-flo-3-metyl-1-(4-metyloxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl1]-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-hydroxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-7-flo-1-(cis-3-

metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
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8-[6-(3-dimetylaminopropoxy)pyridin-3-y1]-3-metyl-1-(4-metyloxan-4-
ylimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-(oxetan-3-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-[(3R)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-7-flo-3-metyl-1-[(3S)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3H-
imidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(oxan-4-yl)-3H-imidazo[4,5-
c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxyJpyridin-3-yl]-1-(cis-3-hydroxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on;
1-(3-cis-hydroxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-
3-yllimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-[(3R)-oxan-3-
yl]limidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-[(3S)-oxan-3-

yl] imidazo[5,4-c] quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-y1]-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-y1]-7-flo-1-(cis-3-
metoxyxyclobutyl)-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl]-3-metyl-1-[(3S)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)-2-flopyridin-3-yl]-3-metyl-1-[(3R)-oxan-3-

yllimidazo[5,4-c]quinolin-2-on;
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7-flo-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on;
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metylimidazo[4,5-c]quinolin-2-on;
7-flo-1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-
ylpropoxy)pyridin-3-yl]imidazo[4,5-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-3-
yllimidazo[4,5-c]quinolin-2-on;
3-metyl-1-[(3S)-oxan-3-yl]-8-[6-(3-pyrolidin-1-ylpropoxy)pyridin-3-
yllimidazo[5,4-c]quinolin-2-on;

3-metyl-1-(oxan-4-yl)-8-[6-(3-pyrolidin- 1-ylpropoxy)pyridin-3-

- yllimidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3S)-oxan-3-yl]-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yllimidazo[5,4-c]quinolin-2-on;
3-metyl-1-[(3R)-oxan-3-yl]-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yl]limidazo[5,4-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yllimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-3-metyl-1-[(3R)-oxan-3-
yllimidazo[5,4-c]quinolin-2-on;
1-(cis-3-metoxyxyclobutyl)-8-[6-(3-pyrolidin- 1-ylpropoxy)pyridin-3-y1]-3H-
imidazo[4,5-c]quinolin-2-on;

1-(oxan-4-yl)-8-[6-(3-piperidin- 1-ylpropoxy)pyridin-3-yl}-3H-imidazo[4,5-
c]quinolin-2-on;
3-metyl-1-(oxan-4-yl)-8-[6-(3-piperidin-1-ylpropoxy)pyridin-3-
yl]limidazo[5,4-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-

metylimidazo[4,5-c]quinolin-2-on;
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8-[6-[3-(azetidin-1-yl)propoxy]pyridin-3-yl]-3-metyl-1-(oxan-4-
yl)imidazo[5,4-c]quinolin-2-on;
3-metyl-8-[6-(3-metylaminopropoxy)pyridin-3-yl]-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on;
3-metyl-8-[6-(3-metylaminopropoxy)pyridin-3-yl]-1-[(3S)-oxan-3-
yl]imidazo[5,4-c]quinolin-2-on; va
1-(cis-3-metoxyxyclobutyl)-3-metyl-8-[6-(3-metylaminopropoxy)pyridin-3-
yllimidazo[4,5-c]quinolin-2-on;
3-metyl-8-[6-[3-(metylamino)propoxy]-3-pyridyl]-1-[(3R)-tetrahydropyran-3-
yllimidazo[4,5-c]quinolin-2-on;

8- [6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-1-[(3R)-tetrahydrofuran-
3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-1-[(3S)-tetrahydrofuran-
3-yllimidazo[4,5-c]quinolin-2-on;
1-xyclobutyl-8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-7-flo-3-metyl-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydrofuran-3-yl]imidazo[4,5 Qc]quinolin—2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl}-3-metyl-1-[(3R)-
tetrahydrofuran-3-yl]imidazo[4,5-c]quinolin-2-on;
1-xyclobutyl-8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-
imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-3-metyl-1-(oxetan-3-
yl)imidazo[4,5-c]quinolin-2-on;
7-flo-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-tetrahydropyran-4-
yl-imidazo[4,5-c]quinolin-2-on '
3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3R)-tetrahydrofuran-3-

yl]imidazo[4,5-c]quinolin-2-on;
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3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]-1-[(3S)-tetrahydrofuran-3-
ylJimidazo[4,5-c]quinolin-2-on;
-3-metyl-1-(oxetan-3-yl)-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl]imidazo[4,5-
c]quinolin-2-on;
1-xyclobutyl-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-pyridyl ]imidazo[4,5-
c]quinolin-2-on;
1-xyclobutyl-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyllimidazc[4,5-
c]quinolin-2-on;
3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-1-[(3R)-tetrahydropyran-
3-yllimidazo[4,5-c]quinolin-2-on;
8-[6-[3-(azetidin-1-yl)propoxy]-3-pyridyl]-3-metyl-1-[(3S)-tetrahydropyran-
3-yl]imidazo[4,5-c]quinolin-2-on;
8-[2-flo-6-(3-pyrolidin-1-ylpropoxy)-3-pyridyl]-3-metyl-1-[(3S)-
tetrahydropyran-3-yl]imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1R,3R)-3-
| metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;
1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-
pyridyl]imidazo[4,5-c]quinolin-2-on;
1-[(1S,3S)-3-metoxyxyclopentyl]-3-metyl-8-[6-[3-(1-piperidyl)propoxy]-3-
pyridyl]imidazo[4,5-c]quinolin-2-on;
1-[(1S,3S)-3-metoxyxyclopentyl]-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-
pyridyl]imidazo[4,5-c]quinolin-2-on;
1-[(1R,3R)-3-metoxyxyclopentyl]-3-metyl-8-[6-(3-pyrolidin-1-ylpropoxy)-3-
pyridyllimidazo[4,5-c]quinolin-2-on; '
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-[(1R,3R)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on; _
8-[6-[3-(dimetylamino)propoxy]-2-flo-3-pyridyl]-1-[(1S,3S)-3-
metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on;
8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1R,3S)-3-

metoxyxyclopentyl]-3-metyl-imidazo[4,5-c]quinolin-2-on; va
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8-[6-[3-(dimetylamino)propoxy]-3-pyridyl]-7-flo-1-[(1S,3R)-3-

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

9. Hogp chat c6 cong thic (I), trong d6 hop chat nay la 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

c]quinolin-2-on hoac mudi dugc dung cia né.

10. Hop chat c6 cong thitc (I), trong d6 hgp chat nay 1a 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

c]quinolin-2-on.

11. Hop chét c6 cong thitc (I), trong d6 hop chét nay 1a muéi duge dung ctia 8-[6-
(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

c]quinolin-2-on.

12. Hop chét & dang tinh thé A ctia 8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-
3-metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on, trong d6 né c6 miu nhidu
xa tia X trén mau bot c6 it nhat hai dinh déc trung v6i géc 2-theta 14n luot 13
3,9° va 11,6° (cong trix 0,2° 2-theta).

13. Dugc phdm chita hgp chét c6 cong thite (I) theo diém bat ky trong s6 cdc diém

tir 1 t6i 12, hodc mu6i duge dung ciia né, va it nhat mot chat mang hoic chat

pha loang dugc dung.
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Fig.1: MAu nhiéu xa tia X trén miu bot dang A ctia hop chat 8-[6-(3-
dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-
2-on.
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Fig.2: Biéu do nhiét DSC dang A ctia 8-[6-(3 -dimetylaminopropoxy)pyridin-3-yl]-3-

metyl-1-(oxan-4-yl)imidazo[5,4-c]quinolin-2-on.
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Fig.3: Mitc d¢ tic ch€ su phat trién kh6i u trén mo hinh chu6t nhét ghép ngoai lai boi
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-1-(cis-3-metoxyxyclobutyl)-3-
metylimidazo[4,5-c]quinolin-2-on (Vi du 2) két hop vdi Irinotecan.

Thé tich kh6i u trung binh (cm?®)

Ngay sau khi ghép khoi u

—#—DMSO/Nuée + DMSO/Captisol Q7D vao ngay 1 x3 + Q1D vio ngdy 2, 3 & 4 x3

—@—Irinotecan (50mg/kg) + DMSO/Captisol Q7D vao ngay 1 x3 + Q1D vao ngay 2, 3 & 4 x3
DMSO/Nuéc + Vi du 2 (Smg/kg) Q7D vao ngay 1 x3 + Q1D vio ngay 2, 3 & 4 x3

—¥k—Trinotecan (50mg/kg) + Vi du 2 (Smg/kg) Q7D vao ngay 1 x3 + Q1D vao ngay 2, 3 & 4 x3

“Q7D”: liéu dung mét 14n méi tudn
“Q1D”: liéu diing mot 14n hing ngay
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Fig.4: Mitc d9 tc ché sur phét trién khoi u trén mo hinh chudt nhét ghép ngoai lai bdi
8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-
c]quinolin-2-on (Vi du 1) két hop véi Irinotecan.
Thé tich khéi u trung binh (cm?)
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Ngay sau khi ghép khoi u
--9-- DMSO/Nu éc (IP) + DMSO/Captisol (PO) (0 + Omg/kg) cach 24 gid (143 liéu/ tudn)
—O— Irinotecan (IP) + DMSO/Captisol (PO) (50 + Omg/kg) cich 24 gid (143 liéu/ tudn)
—8— DMSO/Nuéc (IP) + Vi du 1 (PO) (0 + 20mg/kg) cdch 24 gity (143 liéu/tun)
--4-- Trinotecan (IP) + Vi du 1 (PO) (50 + 10mg/kg) cdch 24 gity (1+3 liéu/ tudn)
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Fig.5: Mic do ttc ché su phét trién kh6i u trén mo hinh chugt nhit ghép ngoai lai boi

8-[6-(3-dimetylaminopropoxy)pyridin-3-yl]-3-metyl-1-(oxan-4-yl)imidazo[5,4-

c]quinolin-2-on (vi du 1) két hop véi Olaparib.
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“Q7D”: liéu diing mot 14n méi tudn
“Q1D: liéu ding mot 14n hing ngay
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Ngay sau ghép khéi u

-#-DMSO/Kleptose + DMSO/Captisol Q1D vaongay 1,2,3,4,5+Q1DonD1,2,3,45x
—+DMSO/KlJeptose + DMSO/Captisol Q1D vao ngay 1, 2, 3, 4,5 + Q1D vao ngay 1, 2, 3,4, 5 x8
=#-Olaparib (50mg/kg) + DMSO/Captisol Q1D vao ngay 1,2, 3,4, 5, 6,7 + Q1D vio ngay 1, 2, 3 x8
-e-DMSO/Kleptose + Vi du 1 (20mg/kg) Q1D vao ngay 1, 3, 5,7 + Q1D vao ngdy 2, 4, 6 x8

Olaparib (50mg/kg) + Vidu 1 (Smg/kg) Q1D vaongay 1, 2,3,4,5,6,7 + QID vio ngay 1,2, 3 x8
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