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Linh vwe ky thuat dwoe dé cap

Sang ché dé cap dén cac hop chét hitu dung dé diéu tri HBV & dong vat, va cu
thé hon 13 dé diéu tri HBV & nguoi.

Tinh trang k§ thuit ciia sang ché

Bénh viém gan B 13 bénh virut truyén nhidm ¢ ngoai dudng tidu héa bang vat
liéu nhim nhu mau va cac san phdm mau, kim tiém bi nhidm, qua dudng tinh duc va
truc tiép tir ngudi me mang thai bi nhidm sang thai nhi. G mét s6 ving trén thé giéi noi
ma bénh nay thudng 13 truyén truc tiép tir ngudi me mang thai sang thai nhi & tudi dau
tién dan dén ty 16 cao c4 nhéan bi nhiém tré thanh ngudi ¢ bénh viém gan B man tinh.
T chic y té thé giéi dd dy tinh rang trén 2 ty nguoi da bi nhidm trén toan thé gidi, voi
khoang 4 triéu ca bénh cAp tinh mdi nim, 1 triéu ca tir vong mdi nim, va 350-400 triéu
nguoi bi bénh man tinh. Khoang 25% nguoi méc bénh chét do viém gan man tinh, X0
gan, hodc ung thu gan va gin 75% s6 ngudi méc bénh man tinh 13 nguoi chau A. Virut
viém gan B (Hepatitis B virus - HBV) 13 tac nhan gay ung thu dang ké nhat thi hai sau
thudc 14, 12 nguyén nhan gay ra tir 60% dén 80% toan bd sd ca nhiém ung thu gan tién

phat. HBV d& lay gap 100 lan so véi HIV.

HBV dugc truyén nhiém thong qua sy tiép xtc tiém dudi da hozc tiép xic ngoai
dudng tiéu héa véi mau, dich co thé bi nhiém, va thong qua su giao hop. HBV c6 kha
nang duy tri trén bé mat bat ky ma n6 tiép xuc trong khoang mot tudn, vi du, mit ban,
1udi dao cao, vét mau, ma khong mat tinh 14y nhidm. Tuy nhién, HBV khong thé di qua
da hoic hang rao niém mac. Su truyén nhiém doi hoi su pha v& hang rao nay, trong dé

su pha v& nay c6 thé 13 rat nho va khong dang ké.

HBYV 1la virut ADN dugc bao nho thudc ho hepadnavirus. Virut ndy sao chép
thong qua dang trung gian ARN bang su phién ma ngugc, trén thuc té diéu nay thé hién
chung c6 lién quan dén cac retrovirus, nhu HIV. Mic du su sao chép dién ra & gan, virut
lan truyén vao mau tai d6 cac protein virut va cac khang thé khang lai ching dugc phat
hién ¢ ngudi bi nhidm. HBV dé 1ay nhiém hon gap nhiéu 1an so v6i HIV do ndéng do

virut HBV 16n hon duoc phét hién trong mau & thoi diém xac dinh bat ky.
1
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Su nhiém HBV dan dén sy san xuit hai hat khac nhau: 1) ban than virut HBV
(hozc hat Dane) ma chita capsid cta virut duge tao 1ap tir protein khang nguyén nhén
HBV (HBcAg) va duoc bao phi bang khéang nguyén bé mit virut viém gan B (HBsAg)
va ¢6 kha nang 1am tai nhiém cho céc t€ bao va 2) céac hat dudi virut (subviral particles
hosic SVPs) ma 1a cac hat giéng lipoprotein ty trong cao bao gdm lipit, cholesterol,
cholesterol este va cac dang nho va trung binh ctia khang nguyén bé mit virut viém gan
B (HBsAg) ma khong c6 tinh chét gay nhiém. Débi v6i mbi hat virut duge tao ra, 1000-
10.000 SVPs duoc gidi phéng vao mau. Do dé, SVPs (va protein HBsAg ma ching
mang theo) thé hién dai da sb protein virut trong méau. Céc té bao nhiém HBV ciing tiét
san phdm phén gidi protein hoa tan cla protein trudc nhan dugc goi la khdng nguyén e

HBV (HBV e-antigen: HBeAg).

Virut viém gan D (HDV) sit dung HBsAg dé tao thanh cdu tric virut ctia né
(Taylor, 2006, Virology, 344: 71-76) va do do, su nhiém HDV c6 thé chi xdy ra & cac
d6i trong ma c6 sy nhidm ddng thoi HBV. Mic du ty 1¢ nhiém dong thoi HDV ¢ nhing
nguoi mang HBV khong triéu chimg va ty 1€ méc bénh gan lién quan dén HBV man
tinh 12 thap & cac qubc gia c6 ty 1& nhiém HBV thip, nhung c6 su bién ching déng ké &
cc dbi tuong bi nhidm HBV & céc quéc gia c6 ty 16 nhidm HBV cao va ¢6 thé 1am gia
tang ty 18 tién trién ctia bénh gan thanh viém gan bao phat. Do d6, nhu clu y té d6i véi
bénh nhiém HBV 18 rang chua dugc dap ung s& tham chi con gay suc €p nhiéu hon 1én

céc dbi twong bi nhiém dong thoi HBV/HDV.

Céc phuong phap diéu tri thong thuong hién nay d6i v6i HBV bao goém cac ligu
phap mién dich trén co s& interferon hodc thymosin al va viéc ngan chén sy san sinh
virut bing cach uc ché HBV polymeraza (vi du, “nucs”). Céc chét ¢c ché HBV
polymeraza 13 hitu hiéu trong viéc giam sy san sinh virut, nhung c6 it tac dung hodc
khong c6 tac dung trong viéc nhanh chong giam mirc HBsAg trong méau hoéc co thé 1am
giam cham HBsAg véi viée didu tri kéo dai & mdt s luong bénh nhén gidi han (vi du
truong hop véi tenofovir disoproxil fumarat). Liéu phap mién dich trén co s¢ interferon
c6 thé dat dugc su gidm ca sy san sinh virut va sy loai bé sém HBsAg ra khoi mau
nhung chi & phan trim nhé s6 d6i twong duoc didu tri. Vai tro cua HBsAg dugc chép
nh4n néi chung trong méau 13 dé c6 1ap céc khéng thé khang HBsAg va cho phép céc hat
virut 1y nhi3m thoat khoi sy phat hién mién dich, diéu ndy dudng nhu 1a mét trong s6

cac 1y do tai sao sy nhiém HBV duy tri tinh trang man tinh. Ngoai ra, tat ca HBsAg,
2
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HBeAg va HBcAg du c6 cac tinh chat e ché mién dich nhu duge ban luan du6i day
va su duy tri c4c protein virut ndy trong mau ctia bénh nhan sau khi dung phuong phép
didu tri HBV bét ky hién c6 nhu duge md ta trén ddy dudng nhu 14 6 tac dong dang ké
dén viéc ngin can bénh nhan dat dugc su kiém soat mién dich ddi v6i sy nhiém HBV

cua ho.

Mic di tit ca ba protein HBV so cap (HBsAg, HBeAg va HBcAg) nay déu co
tinh chét @rc ché mién dich (xem duéi diy), nhung HBsAg chiém dai da s6 protein HBV
trong hé thong tudn hoan cta cac d6i twong bi nhidém HBV. Ngoai ra, trong khi viéc loai
bo (thong qua su chuyén dao huyét thanh) HBeAg hogc giam virut huyét trong huyét
thanh khong tuong quan v&i sy phat trién kha ning kiém sodt duy tri ciia viéc diéu tri
loai bé nhiém HBV, viéc loai bd HBsAg trong huyét thanh ra khoi mau (va viée chuyén
d4o huyét thanh) & bénh nhiém HBV 1a chi béo tién lugng tuyét voi duge nhan biét 5
cua dap tng khang virut khi diéu tri ma s& dan dén kha ning kiém so4t cua viéc didu tri
loai b6 nhiém HBV (mic du diéu nay chi dién ra & ty 1€ nhd bénh nhén nhan liéu phéap
mién dich). Do dé, mic du viéc giam tat ca ba protein HBV chinh (HBsAg, HBeAg va
HBcAg) co thé dan dén viéc loai bo tdi vu tac dung tic ché, nhung viéc loai bd mdt minh
HBsAg c6 thé 1a du dé loai bo lwong 16n su e ché virut ctia chirc nang mién dich & doi

twong bi nhiém HBV.

Do d6, do hién tai khong c6 ché do didu tri bt ky ma c6 thé khdi phuc kha nang
kiém so4t mi&n dich di véi HBV & phan 16n bénh nhan, nén cin c6 phuong phap diéu
tri hidu qua chéng lai sy nhiém HBV va sw nhidm dong thoi HBV/HDV ma c6 thé khoi

phuc kha nang kiém soat mién dich & phan 16n bénh nhan.

Bénh nhidm virut viém gan B, cing v6i bénh nhidm virut viém gan D, 14 véan dé
y t& tiép didn vi, giéng nhur tac nhan lay nhidm sao chép nhanh bét ky, tiép tuc c6 cac
d6t bién ma gitp mot sb quén thé phu ctia HBV tré nén khang cac ché d6 diéu tri hién
tai. Hién tai, khong c6 tac nhan tri liéu hitu hidu dé diéu trj cho ngudi bi nhiém HBV
vi/hodc bénh nhidm virut viém gan D (Hepatitis D virus - HDV) ma dan dén sw chuyén
d4o huyét thanh d6i véi virut trong co thé, hodc co tac dung giam 90% khang nguyén,
s0 Vi céc sd lidu co so trude khi diéu tri, & nguoi bi nhiém virut viém gan B. Hién tai,
céc lidu phép dbi véi bénh nhidm HBV v/hoic HDV man tinh dugc khuyén nghi béi
Hiép hoi nghién ctiru bénh gan Hoa Ky (American Association for the Study of Liver
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Diseases - AASLD) va Hiép hoi nghién ctru bénh gan Chéu AU (European Association
for the Study of the Liver - EASL) bao gbm interferon alpha (INFa), interferon pegyl
héa alpha-2a (Peg-IFN2a), entecavir, va tenofovir. Tuy nhién, liéu phap interferon dién
hinh 12 48 tudn va dan dén céc tic dung phu nghiém trong va khong mong mudn, va su
chuyén dao huyét thanh HBeAg, 24 tudn sau khi dung liéu phap da dung lai, chi nim
trong khoang tir 27 dén 36%. Su chuyén dio huyét thanh cia HBsAg tham chi thap hon
—chi 3% théy dugc ngay sau khi viéc diéu tri ngimg lai, v6i su gia ting dén 12% sau 5

nam.

Céc liéu phap nucleosit va nucleotit entecavir va tenofovir 1a thanh cong trong
viéc giam tai lugng virut, nhung ty 1€ chuyén dao huyét thanh HBeAg va ty 1& mat
HBsAg tham chi con thap hon céc ty 1& thu duge khi st dung liéu phap IFNa. Cac liu
phap twong tu khéc, bao gdm lamivudin (3TC), telbivudin (LdT), va adefovir cling duoc
st dung, nhung d6i véi cac liéu phap nucleosit/nucleotit ndi chung, su xuét hién tinh

khang 1am gi6i han hiéu luc diéu tri.

Nghién ctru 1am sang gan day da phat hién mdi twrong quan gitra sy chuyén dao
huyét thanh va su gidm HBeAg (Fried et al (2008) Hepatology 47:428) va sy giam
HBsAg (Moucari et al (2009) Hepatology 49:1151). Sy giam murc khang nguyén c6 thé
da cho phép kiém soat mién dich dbi véi sy nhiém HBV vi c4c mirc khang nguyén cao
dugc cho 14 gay ra su dung nap mién dich. C4c liéu phap nucleosit hién tai d6i véi HBV
c6 kha nang giam ddtngdt muc HBV trong huyét thanh nhung ¢ it tic dong t&i cac mirc
HBeAg va HBsAg. Li€u phép d6i nghia khéac véi liéu phéap nucleosit & chd né c6 thé
truc tiép hudng dich cic san pham phién ma db1 v6i cac khang nguyén va nho d6 giam
cac mic HBeAg va HBsAg trong huyét thanh. Nhung liéu phép d6i nghia 1 dat do va
doi hoi sy phan phat trong tinh mach.

Do d6, trong linh virc niy can kham phé va phat trién cac liéu phap khang virut
méi. Cu thé hon 13, cin c6 cac lidu phap khang HBV méi c6 kha nang gia tang ty 18
chuyén dao huyét thanh HBeAg va HBsAg. Céc chi thi huyét thanh nay 14 d4u hiéu chi
b4o su kiém soat mién dich ddi v6i sy nhidm HBV va dan dén tién lugng bénh cai thién,
tire 12 ngan ngira bénh gan va su tién trién dén xo gan, ngin nglra suy gan, ngan nglra
ung thu té bao gan (hepatocellular cancer - HCC), ngén ngira bénh gan lién quan dén

cAy ghép, va ngin ngira tir vong.
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Ban chit ki thuit ciia sang ché

Céc phuong 4n cia sang ché dé cap dén cac hop chit c6 cong thirc I:

R2 R1 R11 (0]

R6 R7

Cong thic 1
trong do
WvaY doc lap 1a C hodc N, véi diéu kién 12 W va Y khong cung 1a C;
trong do

néu W 1a C, thi R' 1 hydro, hydroxy, halogen, xyano, amino hodc amino duoc
thé, thio hodc thio dugc thé, alkyl hoic alkylldu’c_rc thé, alkoxy hoic alkoxy dugc thé;
xycloalkyl hodc xycloalkyl dugc thé; alkenyl hodc alkenyl dugc thé; heteroxycloalkyl
¢6 3 dén 8 canh hoic heteroxycloalkyl c6 3 dén 8 canh duoc thé, aryl hodc aryl duoc
thé, heteroaryl hodc heteroaryl dugc thé, pyrolidinyl, —CxHax—phenyl, —O—CxHox—
phenyl, hodc —(Ci.salkyl)N— CxHax—phenyl trong d6 x bang 0, 1, 2, 3, 4, 5, 6; hodc —
OR'?%; va

néu Y 13 C, thi R* 14 hydro, hydroxy, halogen, xyano, amino hodc amino dugc
thé, thio hoic thio dugc thé, alkyl hodc alkyl dugc thé, alkoxy hodc alkoxy dugc thé;
xycloalkyl hogc xycloalkyl dugc thé; alkenyl hoic alkenyl dugc thé; heteroxycloalkyl
¢6 3 dén 8 canh hodc heteroxycloalkyl ¢6 3 dén 8 canh duoc thé, aryl hodc aryl dugc
thé, heteroaryl hodc heteroaryl dugc thé, pyrolidinyl, —CxHox—phenyl, —O—CxHax—
phenyl, hodc —(Ci.salkyl)N— CxHox—phenyl trong do x bang 0, 1, 2, 3, 4, 5, 6; hodc —
OR!?%;

trong do

néu W 1a N, thi R! khong c6 mat; va

néu Y 1a N, thi R* khong c6 mit;

R? va R? doc 1ap duoc chon tir hydro, hydroxy, halogen, xyano, amino hoac
amino dugc thé, thio hodc thio duoc thé, alkyl hoic alkyl duoc thé, alkoxy hoic alkoxy

5
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dugc thé; xycloalkyl hodc xycloalkyl dugc thé; alkenyl hodc alkenyl dugc thé;
heteroxycloalkyl c¢6 3 dén 8 canh hodc heteroxycloalkyl c6 3 dén 8 canh duoc thé, aryl
hoac aryl dugc thé, heteroaryl hoic heteroaryl dugc thé, pyrolidinyl, -CxHax—phenyl, —
O-CxHax—phenyl, hodc —(Ci.salkyl)N— CxHax—phenyl trong do6 x bang 0, 1,2,3,4, 5, 6;
hodc —OR'%;R? va R® doc 14p 1a hydro, hydroxy, halogen, xyano, amino alkyl hogc alkyl
duge thé, alkoxy hoic alkoxy duoc thé, xycloalkyl hodc xycloalkyl duoc thé, alkenyl
hodc alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl hodc aryl duge thé, —CxHax—
phenyl hoac —O—CxHax—phenyl trong d6 x bang 0, 1, 2, 3, 4, 5 hoic 6;

R’ va R® @oc 14p 12 hydro, hydroxy, halogen, xyano, amino, alkyl hodc alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hoic
alkenyl dugc thé; aryl hodc aryl duoc thé, heteroaryl, —CxHax—phenyl hodc —O—CxHox—
phenyl trong d6 x bang 0, 1, 2, 3, 4, 5 hoic 6;

hodc RS va R® cing nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong
heteroxycloalkyl ¢6 3 dén 8 canh, trong d6 nguyén tir khac loai trong vong
heteroxycloalkyl 12 O, N, NR?2, S, SR?? hoic SR*?R**, trong d6 vong heteroxycloalkyl
¢6 3 dén 8 canh nay tiy y duoc thé bang R, R, R vivhogdc R

hodc R® va R7 cing nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong
heteroxycloalkyl chita mdt nguyén tir khac loai hodc hai hoéc nhiéu nguyén tir khic loai,
tly y dugc thé bang R*, R'>', R1® vavhodc R, trong d6 mot nguyén tir khac loai trong
vong heteroalkyl 12 NR2 va hai hogc nhiéu nguyén tir khéc loai dugc chon tir N, NR*?,
0, S, SR2 va SRZR™;

hoic R7 va R® cing nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong
heteroxycloalkyl ¢6 3 dén 8 canh, tiy ¥ duge thé bang R7, R'7, R va/hogc R¥, trong
d6 nguyén tir khac loai trong vong heteroxycloalkyl 12 O, N, NR*, S, SR* hodc
SR2R22:;

R® 12 lién két, hydro, hydroxy, halogen, xyano, amino, alkyl hodc alkyl dugc thé,
alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hosc alkenyl
duoc thé, heteroxycloalkyl hodc heteroxycloalkyl dugc thé, aryl hodc aryl dugc thé,
heteroaryl hodc heteroaryl dugc thé, ~CxHax—phenyl hogc —O—CxHax—phenyl trong d6 x
bang 0, 1, 2, 3, 4, 5 hoic 6;

R [a nhém thé dugc thé hién trong bang 2 hoic tautome cua chiing;
6

6/186



42333

hodc R® 12 lién két va R? va R!® cling nhau tao thanh vong oxaborol;

R 13 hydro, hydroxy, halogen, xyano, amino, alkyl hodc alkyl dugc thé; alkenyl
hodc alkenyl duogc thé; alkoxy hoic alkoxy dugc thé; xycloalkyl ho#c xycloalkyl dugc
thé; heteroxycloalkyl ho#c heteroxycloalkyl dugc thé, aryl, heteroaryl, —CxHox—phenyl
hodc —O—CxHax—phenyl trong d6 x bang 0, 1, 2, 3, 4, 5 hoic 6;

R!2 13 hydro; alkyl hoc alkyl dugc thé, alkoxy hodc alkoxy dugc thé, xycloalkyl
hodc xycloalkyl dugc thé, heteroxycloalkyl hodc heteroxycloalkyl dugc thé, aryl hoac

aryl dugc thé, heteroaryl hodc heteroaryl dugc thé;

R13 , RP RM™ va R™ doc 1ap 1a hydro, hydroxy, halogen, amino, aminoalkyl,
xyano, Ci.¢alkyl, Ci-salkoxy, cacbonyl, carboxamit, amit; hodc R'? va R" hodc R va
R cuing nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong heteroxycloalkyl
¢4 3 dén 8 canh, tuy y duge thé béng oxy, halogen, hydroxy, amino, xyano, Ci-salkyl,
Cs-sxycloalkyl, Cosalkenyl hodc Cisalkoxy, trong d6 nguyén tir khac loai trong vong
heteroxycloalkyl 1a O, N, NR?2, S, SR?? hogc SR*R*;

R!5, R!¥, R va R doc 1ap 1a hydro, hydroxy, halogen, amino, xyano, Ci-calkyl,
hoic Cigalkoxy; hodc R'* va R' hodc R6 va R'® ciing nhau tao thanh vong xycloalkyl
¢6 3 dén 8 canh hodc vong heteroxycloalkyl ¢6 3 dén 8 canh tity ¥ dugce thé bang oxy,
halogen, hydroxy, amino, xyano, Cisalkyl, Cssxycloalkyl, Cz-salkenyl hodc Ci-salkoxy,
trong d6 nguyén tir khéc loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR** hogc
SR2R22;

R!7, R R!$vaR'"® doc 1ap 1a hydro, hydroxy, halogen, amino, xyano, Ci-salkyl,
hodc Cisalkoxy; hodc R'7 va R!® hogc R'7 va R cuing nhau tao thanh vong xycloalkyl
c6 3 dén 8 canh ho#c vong heteroxycloalkyl c6 3 dén 8 canh, tuy ¥ dugc thé bang oxy,
halogen, hydroxy, amino, xyano, Cisalkyl, Cs-sxycloalkyl, Cz-calkenyl hodc Ci.salkoxy,
trong d6 nguyén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR** hodc
SR2R22!;

R, R'Y va R ddc 1ap 1a hydro, Crealkyl, Cssxycloalkyl, Casalkenyl, Ci.
salkoxy, phenyl, Ci.salkylimidizol, Cisalkyltriazol, Ci-alkyltetrazol, Ci-salkylthiazol,

Cisalkyloxazol, Ci-salkyldioxazol; Ci.salkyloxazolidon; va
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R20 va R2! doc 1ap 12 hydro, Ciealkyl, Csgxycloalkyl, Caalkenyl, Cisalkoxy,
phenyl, Crealkylimidizol, Ci-salkyltriazol, Crsalkyltetrazol, Cisalkylthiazol, Ci-
salkyloxazol, Cr.salkyldioxazol; Ci-alkyloxazolidon, hogc R* va R*! cling v6i nguyén
ti nito ma chung lién két tao thanh pyrolidinyl khong duoc thé, piperidinyl khong dugc
thé, hoic morpholinyl khong dugc thé; hoic tao thanh pyrolidinyl dugc thé carboxyl,

piperidinyl dugc thé carboxyl hoic morpholinyl dugc thé carboxyl; va

R2 va R% doc 1ap duoc chon tr hydro, oxy, Ci-salkyl hodc Cisalkyl dugc thé,
Cisalkoxy hodc Cialkoxy dugc thé, Cs.sxycloalkyl hodc Cs.gxycloalkyl duoc thé, Ca.
salkenyl hodc Ca.salkenyl dugc thé, aryl hoic aryl duoc thé, bao g@)m Ci-salkylimidizol
duoc thé hoic khong duge thé, Cisalkyltriazol dugc thé hodc khong duoc thé, Ci.
salkyltetrazol, Ci.salkylthiazol, Ci-ealkyloxazol dugc thé hoac khong dugc thé, Ci.
salkyldioxazol; Ci.alkyloxazolidon; -COR'", -COOR', -CSOR', -CONR?R?!,

hodc muoi duoc dung cia chung.

Phuong 4n khéc dé xut hop chét c6 cong thirc IA hodc cong thirc IB:

R2 R1 R11 O R2 R1 R11 (o]

R6 R7 8 hOé.C R6 R7
Cong thtc IA Cong thuc IB

trong do

C* 1a nguyén tir cacbon tam 1ap thé ma ¢6 cdu hinh 1a (R) hodc (S);

W va Y doc 1ap 1a C hodc N, véi didu kién 1a W va Y khong cing 1 C;

trong d6 néu W 1a C, thi R" 12 hydro, hydroxy, halogen, Xxyano, amino hodc amino
duoc thé, thio hodc thio dugc thé, alkyl hodc alkyl dugc thé, alkoxy hogc alkoxy duge
thé; xycloalkyl hodc xycloalkyl dugc thé; alkenyl hodc alkenyl dugc thé;
heteroxycloalkyl c6 3 dén 8 canh hoic heteroxycloalkyl c6 3 dén 8 canh dugc thé, aryl
hodc aryl dugc thé, heteroaryl hodc heteroaryl duoc thé, pyrolidinyl, —CxHax—phenyl, —
O—CxHox—phenyl, hodc —(C.salkyl)N— CxHax—phenyl trong do x bang 0, 1,2, 3,4, 5, 6;

hoic —OR'%; va
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néu Y 1a C, thi R* 1a hydro, hydroxy, halogen, xyano, amino hodc amino dugc
thé, thio hodc thio duoc thé, alkyl hoic alkyl dugc thé, alkoxy hodc alkoxy dugc thé;
xycloalkyl hodc xycloalkyl dugc thé; alkenyl hodc alkenyl dugc thé; heteroxycloalkyl
c6 3 dén 8 canh hoic heteroxycloalkyl c6 3 dén 8 canh dugc thé, aryl hodc aryl duoc
thé, heteroaryl hodc heteroaryl dugc thé, pyrolidinyl, —CxHax—phenyl, —O—CxHax—
phenyl, hodc —(Ci.salkyl)N— CxHax—phenyl trong d6 x bing 0, 1, 2, 3, 4, 5, 6; hodc —
OR'%;

trong do
néu W 1a N, thi R' khong c6 mit; va
néu Y 1a N, thi R* khong c6 mit;

R? va R? ddc 1ap dugc chon tir hydro, hydroxy, halogen, xyano, amino hoéc
amino dugc thé, thio hozc thio dugc thé, alkyl hodc alkyl dugc thé, alkoxy hoic alkoxy
duoc thé; xycloalkyl hodc xycloalkyl dugc thé; alkenyl hodc alkenyl dugc thé;
heteroxycloalkyl c6 3 dén 8 canh hodc heteroxycloalkyl c6 3 dén 8 canh dugc thé, aryl
hodc aryl dugc thé, heteroaryl ho#c heteroaryl dugc thé, pyrolidinyl, —CxHax—phenyl, —
O—CxHax—phenyl, hodc —(Ci-salkyl)N— CxHaox—phenyl trong d6 x béng 0,1,2,3,4,5,6;
hodc —OR'?;

RS va R ddc 1ap 12 hydro, hydroxy, halogen, xyano, amino alkyl hodc alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hodc
alkenyl dugc thé; aryl hoic aryl duge thé, heteroaryl hoc aryl dugc thé, —CxHax—phenyl
hodc —~O—CxHax—phenyl trong d6 x bé‘mg 0,1,2,3,4,5hoac 6;

R7 va R® doc 14p 12 hydro, hydroxy, halogen, xyano, amino, alkyl hogc alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hoic
alkenyl dugc thé; aryl hoic aryl dugc thé, heteroaryl, —CxHax—phenyl hodc —O—CxHox—
phenyl trong do x béng 0,1, 2,3,4, 5 hoac 6;

hodc R® va R cung nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong
heteroxycloalkyl ¢6 3 dén 8 canh, trong d6 nguyén tir khic loai trong vong
heteroxycloalkyl 14 O, N, NR?2, S, SR?? hogc SR*R**, trong d6 vong heteroxycloalkyl
6 3 dén 8 canh nay tiy y dugc thé bang R'3, R™®, R vivhoac R';
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hodc R® va R7 cung nhau tao thanh vong xycloalkyl c6 3 dén 8 canh ho#c vong
heteroxycloalkyl chira mdt nguyén tir khac loai hodc hai hoéc nhiéu nguyén tir khac loai,
thy ¥ dugc thé bang RS, R!¥, R'® va/hodc R'®, trong d6 mdt nguyén tir khac loai nay
trong vong heteroalkyl 12 NR2 va hai hogc nhiéu nguyén ti khéc loai nay dwgc chon tir

N, NR?, O, S, SR*2 va SR*”R*,

ho#c R7 va R® cing nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh ho#c vong
heteroxycloalkyl ¢6 3 dén 8 canh, tiry ¥ dugc thé bang R!7, R'7, R!® va/hodc R'¥, trong
d6 nguyén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR* hodc
SR22R22|.

R® 12 lién két, hydro, hydroxy, halogen, xyano, amino, alkyl hodc alkyl duoc thé,
alkoxy hoic alkoxy duoc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hoic alkenyl
duoc thé, heteroxycloalkyl hodc heteroxycloalkyl dugc thé, aryl hoic aryl dugc thé,
heteroaryl hoic heteroaryl dugc thé, ~CxHa—phenyl hodc —O—CxHax—phenyl trong d6 x
bang 0, 1,2, 3, 4, 5 hoic 6;

R0 1a nhoém thé dugc thé hién trong bang 2 hoic tautome cua chiing;
hodc R? 12 lién két va R® va R!® cling nhau tao thanh vong oxaborol;

R 14 hydro, hydroxy, halogen, xyano, amino, alkyl hogc alkyl dugc thé; alkenyl
hoic alkenyl dugc thé; alkoxy hoic alkoxy dugc thé; xycloalkyl hodc xycloalkyl dugc
thé; heteroxycloalkyl hodc heteroxycloalkyl duoc thé, aryl, heteroaryl, —-CxHax—phenyl
hodc —O-CxHax—phenyl trong d6 x bang 0, 1, 2, 3, 4, 5 hoic 6;

R!? 14 hydro; alkyl hodc alkyl dugc thé, alkoxy hodc alkoxy dugc thé, xycloalkyl
hodc xycloalkyl duoc thé, heteroxycloalkyl hodc heteroxycloalkyl duoc thé, aryl hosc

aryl dugc thé, heteroaryl hoic heteroaryl duoc thé;

RB, R R™ va R™ doc 1ap 1a hydro, hydroxy, halogen, amino, aminoalkyl,
xyano, Ci.ealkyl, C1-6alkoxy, cacbonyl, carboxamit, amit; hodc R" va R hogc R™ va
R!¥ ciing nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong heteroxycloalkyl
¢6 3 dén 8 canh, tuy v duoc thé bang oxy, halogen, hydroxy, amino, xyano, Ci-salkyl,
Cs.sxycloalkyl, Cz.¢alkenyl hodc Ci.salkoxy, trong d6 nguyén tir khac loai trong vong
heteroxycloalkyl 12 O, N, NR?2, S, SR*? hodc SR¥R*";
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RI5, R15' R'® va R doc 1ap 1a hydro, hydroxy, halogen, amino, xyano, Ci-salkyl,
hoic Cisalkoxy; hodc R" va R' hodc R!® va R!® ciing nhau tao thanh vong xycloalkyl
¢6 3 dén 8 canh hodc vong heteroxycloalkyl c6 3 dén 8 canh ty y dugc thé bang oxy,
halogen, hydroxy, amino, xyano, Ci.salkyl, Cs.sxycloalkyl, Cz-calkenyl hodc Ci.alkoxy,
trong d6 nguyén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR* hodc
SRZR22;

RY7 R R®vaR!® doc 14p 1a hydro, hydroxy, halogen, amino, xyano, Ci-salkyl,
hoic Cisalkoxy; hodc R'7 va R hodc R'7 va R!® cing nhau tao thanh vong xycloalkyl
¢4 3 dén 8 canh hoic vong heteroxycloalkyl c6 3 dén 8 canh, tiy v duoc thé bang oxy,
halogen, hydroxy, amino, xyano, Ci.salkyl, Cs.sxycloalkyl, Cz-calkenyl hodc Cisalkoxy,
trong d6 nguyén tir khac loai trong vong heteroxycloalkyl 12 O, N, NR*, S, SR* hoac
SR22R22;

RY, R va RY" doc lap 1a hydro, Ci-alkyl, Cs.sxycloalkyl, Casalkenyl, Ci-
salkoxy, phenyl, Cisalkylimidizol, Cisalkyltriazol, Cisalkyltetrazol, Ci-calkylthiazol,
Ci-salkyloxazol, Ci.salkyldioxazol; Ci.salkyloxazolidon; va

R20 va R?! doc 1ap 1a hydro, Ciealkyl, Csgxycloalkyl, Casalkenyl, Ci-salkoxy,
phenyl, Cisalkylimidizol, Ciealkyltriazol, Cisalkyltetrazol, Ci-salkylthiazol, Ci.
salkyloxazol, Ci.salkyldioxazol; Ci-alkyloxazolidon, hodc R?® va R*! cuing véi nguyén
tt nito ma chung lién két tao thanh pyrolidinyl khong dugc thé, piperidinyl khong dugc
thé, hodc morpholinyl khong dugc thé; hoic tao thanh pyrolidinyl dugc thé carboxyl,

piperidinyl dugc thé carboxyl hodc morpholinyl dugc thé carboxyl; va

R?? va R? doc 1ap duoc chon tir hydro, oxy, Cisalkyl hodc Ci-salkyl dugc thé,
Ci-salkoxy hoac Ci.salkoxy dugc thé, Cs.sxycloalkyl ho#ic Cs-sxycloalkyl dugc thé, C..
salkenyl hoac Cs.salkenyl dugc thé, aryl hodc aryl duoc thé, bao gdm Ciealkylimidizol
duoc thé hoic khong dugc thé, Ci.ealkyltriazol dugc thé hodc khong dugc thé, Ci.
salkyltetrazol, Ci.salkylthiazol, Cisalkyloxazol dugc thé hoac khong duoc thé, Ci.
salkyldioxazol; Ci.salkyloxazolidon; -COR'®, -COOR", -CSOR'"", -CONR*’R?!,

hodc muoi dugce dung cia ching.

Theo phuong 4n cu thé khac, sang ché dé xuét cac hop chit c6 cong thic I, cong
thie IA hodc cong thic IB nhu duge mo ta ¢ day, bao gdm cac mudi va céc tién dugc

chét cua chiing,
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trong do
OH
, ~ N
R dugc chon tr —~COH, —-B(OH);, -NHSO:R?", -NCO,R¥, < "R¥
R24 R24
23'
N N HN’N Q 9 on ¢ R
[ N . _P-OH . _S-OH ™~ P S—NH
= N N . I} Fa
N 7 SOH . o0 o) o
b 3 5 9 9 b
OH o o
)\’< v - RZ
R25 \\ N~ ll “R% \ﬂ/ // \\
HO o) .
9 b 2
trong dé

R2 va R? doc lap duge chon tir H, alkyl hodc alkyl duge thé, xycloalkyl hodc
xycloalkyl dwgc thé, alkenyl hoac alkenyl duoc thé, heteroxycloalkyl hoac
heteroxycloalkyl dugc thé, aryl hodc aryl dugc thé, heteroaryl hodc heteroaryl dugc thé,

R25

Nar

R25'

o) o” o
R?* va R?* ddc 1ap duge chon tir H, hydroxyl, amino hodc amino dugc thé, alkyl
hodc alkyl duogc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl ho#c alkenyl dugc
thé, thiol hodc thioalkyl, heteroxycloalkyl hodc heteroxycloalkyl dugc thé, aryl ho#ic

aryl dugc thé, heteroaryl hodic heteroaryl dugc thé; va

RS va R?* ddc 1ap duge chon tir H, OH, alkyl hogc alkyl dugc thé, xycloalkyl
hodc xycloalkyl dwoc thé, alkenyl hodc alkenyl dugc thé, heteroxycloalkyl hodc
heteroxycloalkyl dugc thé, aryl hodc aryl dugc thé va heteroaryl hodc heteroaryl dugc

thé; hodc mudi dugc dung cta ching.

Theo phuong 4n cu thé khéc, sang ché dé xuét cac hop chat c6 cong thirc I, cong
thirc TA hodc cong thic IB, bao gdm cic mudi va cac tién dugc chit cia ching, trong
do

R, R2, R3, R4 R3 RS R7, R’ va R!! 1a nhu duge mo ta & day;

R?® 14 isopropyl; va
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CI)H
10 . 25° 25 o Ng2s
R duoc chon tr —CO.H, —B(OH)., -NHSO2R*, -NCO,R», < R
R24 R24
N, 0 OH 0 R®
HN/\< X N i _OH noo
_ N O/< N| N Ig—OH . _S-OH 7 P° S—NH
N / N \ N N N
OH 0 O (0]
b b b 9
N N
R?® h \ﬂ/ //S\\
Fo, H , o 00 .
trong dé

R? va R?' d@oc 1ap duoc chon tir H, alkyl hodc alkyl dugc thé, xycloalkyl ho#c

xycloalkyl dugc thé, alkenyl hodc alkenyl duoc thé,

heteroxycloalkyl hodc
heteroxycloalkyl dugc thé, aryl hodc aryl dugc thé, heteroaryl ho#c heteroaryl dugc thé,
R® / R

o % :
R?* va R?* ddc 1ap duoc chon tir H, hydroxyl, amino hodc amino dugc thé, alkyl
hodc alkyl dugc thé, xycloalkyl hodc xycloalkyl duoc thé, alkenyl hodc alkenyl dugc
thé, thiol hodc thioalkyl, heteroxycloalkyl hodc heteroxycloalkyl duoc thé, aryl hozc

aryl dugc thé, heteroaryl hogic heteroaryl dugc thé; va

R25 va R doc 1ap duoc chon tir H, OH, alkyl hodc alkyl dugc thé, xycloalkyl
hodc xycloalkyl dugc thé, alkenyl ho#c alkenyl dugc thé, heteroxycloalkyl hoic
heteroxycloalkyl dugc thé, aryl hodc aryl duge thé va heteroaryl hodc heteroaryl dugc

thé; hodc mudi dugc dung cua ching.

Theo phuong &n khac, sang ché @& xuat hop chit c6 cong thuc I, cong thic IA

hodc cong thirc IB, bao gdm céc mudi va céc tién duoc chat clia ching, trong dé
R!, R2, R3, R* R?vaR! 1a nhu dugc mo ta;
R3, R°vaR’1aH;

R® 1a isopropyl;
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OH
, ~ N
R dugc chon tr —CO.H, —B(OH)2, -NHSO:R*, -NCO,R», < "R*
R24 R24
23
HN/\< O\ N HN’N 9 Il /\(lj,HOH (')l R
)Q,N N | N ._R-OH . _S-OH P _S-NH
N <\ = N 7\ I
N OH o} 0 o}
9 5 b b b 3
OH
)\<F O O H H R25
~ ~c7
F )]\N R25 \ﬂ/ AN
F H 0
b b >
trong do

R va R? doc 1ap duoc chon tir H, alkyl hodc alkyl duoc thé, xycloalkyl hodc
xycloalkyl dwgc thé, alkenyl hogc alkenyl dugc thé, heteroxycloalkyl hozc
heteroxycloalkyl duoc thé, aryl hozc aryl dugc thé, heteroaryl ho#ic heteroaryl dugc thé,

R® / Res
5% .

R2* va R?* doc 1ap duoc chon tir H, hydroxyl, amino hodc amino dugc thé, alkyl
hoac alkyl dugc thé, xycloalkyl ho#c xycloalkyl dugc thé, alkenyl hodc alkenyl dugc
thé, thiol hodc thioalkyl, heteroxycloalkyl hodc heteroxycloalkyl dugc thé, aryl hoic

aryl duoc thé, heteroaryl hoic heteroaryl dugc thé; va

R?® va R?' @oc 1ap dugc chon tir H, OH, alkyl hogc alkyl duoc thé, xycloalkyl
hodc xycloalkyl dwoc thé, alkenyl hodc alkenyl dugc thé, heteroxycloalkyl hodc
heteroxycloalkyl dugc thé, aryl hodc aryl dugc thé va heteroaryl ho#c heteroaryl dugc

thé; hodc mudi dugc dung cia ching.

Béan md ta sang ché boc 16 phuong phap didu tri bénh nhiém viém gan B hodc
bénh nhidm ddng thdi viém gan B/viém gan D, cu thé 13 phuong phép dé diéu tri bénh
nhiém viém gan B hogc bénh nhim dong thoi viém gan B/viém gan D & nguoi, phuong
phép nay bao gdm budc cho d6i twong can diéu tri ding hop chét c¢6 cong thic I, IA
hodc IB nhu dugc md ta ¢ day.

Ban mo ta sang ché boc 16 phuong phép diéu tri bénh nhiém viém gan B hodc
bénh nhiém ddng thdi viém gan B/viém gan D, cu thé 12 phuong phap dé diu tri bénh
nhiém viém gan B hodc bénh nhiém dong thoi viém gan B/viém gan D & ngudi, phuong
phép nay bao gbém budc cho d6i twong can diéu tri ding tic nhan dugc dung thu nhat
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chtra hop chét c6 cong thic I, cong thirc IA hodc cong thirc IB nhu duge md té & day,
két hop v6i tac nhan dugc dung thir hai ma kich thich chirc nang mién dich va tc nhan

dugce dung tht ba chira hgp chét khang virut.

Theo cac phuong an khéc nita, viéc dung hop chét ¢6 cong thic I, IA hodc IB
nhu duge md ta & day 1am tic ché sy giai phéng cuia khang nguyén bé mit viém gan B
(HBsAg), protein khdng nguyén nhan HB (HBcAg), va/hodc protein trudc nhén viém
gan B dugc biét nhu 12 khdng nguyén e-khang nguyén HBV (HBeAg) ra khoi céc té bao
gan bi nhiém.

Mo ta van tat cac hinh vé

Céc phuong 4n cua sang ché thé hién cic hop chét ma trc ché cac mirc khang
nguyén HBe va/hoic HBs & d6i tuong bi nhiém virut viém gan B, va do d6 12 hitu dung
dé diéu tri sy nhiém virut viém gan B & ngudi, va bénh va c4c triéu ching di kém véi
su nhidm virut ndy. Céc ddu hiéu néu trén cua sang ché s& dugce hiéu mot cach dé dang
hon bang viéc tham khao phan md ta chi tiét du6i day, c6 tham khao dén cac bang kém

theo, trong do:
Bang 1 12 danh sach céc hop chét ¢6 cong thire I duge md ta & day.

Bang 2 1a danh sach c4c nhom thé R'°d6i véi cac hop chét c6 cong thire I nhu

dugc mo ta ¢ day.

Bang 3 12 bang téng két thir nghiém ELISA té bao HepAD38 — HBsAg ELISA
va thir nghiém tinh doc hai té bao thé hién cac gia tri ECso duge do dbi véi cac hop chét

thir nghiém khéng lai cic khang nguyén HBs (HBsAg).
MO ta chi tiét sang ché

Ban md ta ndy d& cap dén cac phuong an khac nhau lién quan dén cac hop chét,
cac ché phdm, va cac phuong phap. Céc phuong an khac nhau mo ta ¢ day du dinh &
cap dén nhiéu vi du minh hoa va khong nén hiu 12 nhitg phin mb ta vé cac loai khac.
Tét hon can luu ¥ rdng, phdn md ta vé cac phuong 4n khac nhau néu ra & ddy c6 thé c6
pham vi tring 13p nhau. Céc phuong an thao luén & ddy chi mang tinh minh hoa va
khong c6 y dinh gidi han pham vi b4o ho cta sang ché.

Cén hiéu rang thuat ngit dugc st dung trong ban mé ta nay chi nhdm muc dich

md ta cac phuong 4n thuc hién cu thé va khong du dinh 1am gi6i han pham vi clia sang
15
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ché. Trong ban md ta va cac yéu cau bao ho tiep sau, c6 vién dan dén mot so thuét ngit

ma dugc xac dinh 13 c6 nghia nhu sau.

Nhu dugce st dung & day trir khi dugc néu rd theo cach khac, "alkyl" dé chi nhém
hydrocarbyl béo no hda tri mot co tir 1 dén 14 nguyén tir cacbon va, theo mot s6 phuong
4n, tr 1 dén 6 nguyén tir cacbon. Thuat ngir “alkyl” bao gbdm, vi du, cdc nhém
hydrocarbyl mach thang va mach nhanh nhu metyl (CHs-), etyl (CH3CH.-), n-propyl
(CH;CH,CH>-), isopropyl ((CH3)2CH-), n-butyl (CH3CH,CH>CH»-), isobutyl
((CH3)2CHCHy-), sec-butyl ((CH3)(CHsCH2)CH-), t-butyl ((CHs3)sC-), n-pentyl
(CH;CH,CH,>CH>CH>-), va neopentyl ((CH3);CCHz-). Cac nhom alkyl cling c6 thé
duoc thé, vi du, bé‘mg mdt hodc nhiéu nhém thé alkyl, xycloalkyl, heteroxycloalkyl,
alkoxy, amino, aminoalkyl, thiol, thioalkyl, aryl, heteroaryl, halo hogc haloalkyl.

“Alkoxy” hodc “alkoxyl” dé chi nhém -O-alkyl trong d6 alkyl dugc dinh nghia
& day. Alkoxy bao gdm, vi du, metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy,
t-butoxy, sec-butoxy, n-pentoxy, morpholinylpropoxy, piperidinyletoxy. Céc nhém
alkoxyl cling c6 thé dugc thé, vi du, béng mot hodc nhiéu nhém thé alkyl, xycloalkyl,
heteroxycloalkyl, alkoxy, amino, aminoalkyl, thiol, thioalkyl, aryl, heteroaryl, halo hoac
haloalkyl.

“Amino” dé chi nhém -NR?RP trong d6 R? va R® doc 14p duoc chon tir hydro,
hydroxy, alkyl hodc alkyl dugc thé, alkenyl hogc alkenyl dugc thé, aryl hodc aryl dugc
thé, xycloalkyl hodc xycloalkyl dugc thé, heteroxycloalkyl ho#c heteroxycloalkyl dugc
thé, heteroaryl ho#c heteroaryl dugc thé, va trong d6 R? va RP tiy y cling v&i nguyén tir
nito ma chung lién két tao thanh nhém dj vong. Néu R? 13 hydro va RP1a alkyl, thi nhém
amino doi khi duoc d& cap & day 1a alkylamino hodc aminoalkyl. Néu R? va R 12 alkyl,
thi nhém amino doi khi dugc d& cap & déy 1a dialkylamino. Néu dé cap dén amino dugc
thé mot 14n thi c6 nghia 1a R* hodc R® 13 hydro nhung khong phai cd hai. Néu amino
duoc thé hai 14n thi c6 nghia 12 ca R? va R® déu khong 12 hydro.

“Aryl” dé chi nhém thom c6 tir 5 dén 14 nguyén tir cacbon va khong c6 nguyén
tir khac loai trén vong va c6 mot vong duy nhét (vi dy, phenyl) hodc nhiéu vong ngung
tu (vi du, naphtyl hodc antryl). D4i véi cac hé nhiéu vong, bao gdm cac hé vong ngung
tu, c6 cau, va hé vong spiro c6 cac vong thom va khong thom ma khong c6 nguyén tir

khéc loai trén vong, thut ngit “Aryl” hodc “Ar” 4p dung khi diém gin két 13 tai nguyén
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tir cacbon thom (vi du, 5,6,7,8 tetrahydronaphtalen-2-yl 1a nhém aryl vi diém gan két
ctia né 12 tai vi trf s6 2 ctia vong phenyl thom). Cac nhém aryl cling c6 thé duoc thé, vi
du, bang mdt hoic nhiéu nhém thé alkyl, xycloalkyl, heteroxycloalkyl, alkoxy, amino,
aminoalkyl, thiol, thioalkyl, aryl, heteroaryl, halo hodc haloalkyl.

“Xycloalkyl” dé chi nhém vong bdo hoa hodc mdt phin bdo hoa cé tir 3 dén 14
nguyén tir cacbon va khong c¢6 nguyén tir khac loai trén vong va c6 mot vong hoac nhidu
vong bao gdm hé vong ngung tu, hé vong c6 cAu, va hé vong spiro. Déi véi cac hé nhiéu
vong c6 cac vong thom va khong thom ma khong c6 nguyén tir khéc loai trén vong,
thuét ngit “xycloalkyl” ap dung khi diém gén két 13 tai nguyén ti cacbon khong thom
(vi du, 5,6,7,8,-tetrahydronaphtalen-5-yl). Thuat ngit “xycloalkyl” bao gdm cac nhém
xycloalkenyl, nhu xyclohexenyl. Vi du vé c4c nhém xycloalkyl bao gdm, vi du,
adamantyl, xyclopropyl, xyclobutyl, xyclohexyl, xyclopentyl, xyclooctyl,
xyclopentenyl, va xyclohexenyl. Vi du vé cac nhém xycloalkyl ma bao gdbm hé nhiéu
vong bixycloalkyl 1a bixyclohexyl, bixyclopentyl, bixyclooctyl, va cac nhom tuong tu.
Céc nhom xycloalkyl ciing c6 thé dwgc thé, vi du, bing mot hogc nhiéu nhém thé alkyl,
xycloalkyl, heteroxycloalkyl, alkoxy, amino, aminoalkyl, thiol, thioalkyl, aryl,
heteroaryl, halo hodc haloalkyl.

“Halo” hodc “halogen” dé chi flo, clo, bromo, va iot.

“Haloalkyl” dé chi sy thé cac nhom alkyl bang 1 dén 9 (vi dyu, néu nhém alkyl c6
3 nguyén tir cacbon, nhu nhém t-butyl dugc thé hoan toan bang halogen) hodc theo mot

s6 phuong an tir 1 dén 3 nhém halo (vi du, triflometyl).
“Hydroxy” hodc “hydroxyl” d¢ chi nhém -OH.

“Heteroaryl” dé chi nhém thom c6 tir 1 dén 14 nguyén tir cacbon va 1 dén 6
nguyén tir khéc loai duge chon tir oxy, nito, luu huynh, phospho, silic va bo, va bao gdm
vong don (vi dy imidazolyl) va cic hé nhiéu vong (vi du benzimidazol-2-yl va
benzimidazol-6-yl). Déi véi cac hé nhidu vong, bao gdm hé vong ngung ty, hé vong c6
cau, va hé vong spiro cé cac vong thom va khong thom, thuét ngit “heteroaryl” 4p dung
néu c6 it nhat mot nguyén ti khac loai trén vong va diém gin két 12 tai nguyén tr cua
vong thom (vi du 1,2,3,4-tetrahydroquinolin-6-yl va 5,6,7,8-tetrahydroquinolin-3-yl).
Theo mét s6 phuong 4n, nguyén ti nito va/hodc luu huynh trén vong ctia nhém
heteroaryl tly ¥ dugc oxy héa dé tao ra cc gbc N-oxit (N—O0), sulfinyl, hodc sulfonyl.
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Cu thé hon, thuat ngf heteroaryl bao gdm, nhung khong chi gi¢i han & pyridyl, furanyl,
thienyl, thiazolyl, isothiazolyl, triazolyl, imidazolyl, imidazolinyl, isoxazolyl, pyrolyl,
pyrazolyl, pyridazinyl, pyrimidinyl, purinyl, phthalazyl, naphtyl, naphtylpryidyl,
oxazolyl, quinolyl, benzofuranyl, tetrahydrobenzofuranyl, isobenzofuranyl,
benzothiazolyl, benzoisothiazolyl, benzotriazolyl, indolyl, isoindolyl, indolizinyl,
dihydroindolyl, indazolyl, indolinyl, benzoxazolyl, quinolyl, isoquinolyl, quinolizyl,
quianazolyl, — quinoxalyl, tetrahydroquinolinyl,  isoquinolyl,  quinazolinonyl,
benzimidazolyl, benzisoxazolyl, benzothienyl, benzopyridazinyl, pteridinyl, carbazolyl,
carbolinyl, phenanthridinyl, acridinyl, phenanthrolinyl, phenazinyl, phenoxazinyl,
phenothiazinyl, va phthalimidyl. Cac nhém heteroaryl cling c6 thé dugc thé, vi du, bang
mot hodc nhiéu nhém thé alkyl, xycloalkyl, heteroxycloalkyl, alkoxy, amino,
aminoalkyl, thiol, thioalkyl, aryl, heteroaryl, halo hodc haloalkyl.

“Nhoém di vong” hodc “di vong” hodc “heteroxycloalkyl” hodc “heteroxyclyl” aé
chi nhém vong bdo hoa hodc bdo hoa mot phén c6 tir 1 dén 14 nguyén tir cacbon va tir
1 dén 6 nguyén tir khac loai duge chon tir nito, luu huynh, phospho hodc oxy va bao
gdm vong don va cac hé nhiu vong bao gdm hé vong ngung ty, hé vong cé cau, va hé
vong spiro. Pdi v6i cac hé nhiéu vong c6 cac vong thom va/hodc khong thom, cac thuét
nglt “nhoém di vong”, “di vong”, “heteroxycloalkyl”, hodc “heteroxyclyl” ap dung khi
c6 it nhit mot nguyén ti khac loai trén vong va diém gan két 13 tai nguyén tir ciia vong
khong thom (vi du 1,2,3,4-tetrahydroquinolin-3-yl, 5,6,7,8-tetrahydroquinolin-6-yl, va
decahydroquinolin-6-yl). Theo mdt phuong 4n, (cac) nguyén tit nito, phospho va/hodc
lvu huynh cta nhém di vong tiry y dugc oxy hoa dé tao ra cac gbc N-oxit, phosphinan
oxit, sulfinyl, sulfonyl. Cu thé hon, heteroxyclyl bao gdm, nhung khong chi gi6i han &
tetrahydropyranyl,  piperidinyl, piperazinyl, = 3-pyrolidinyl, =~ 2-pyrolidon-1-yl,
morpholinyl, va pyrolidinyl. Tién t chi s6 nguyén tir cacbon (vi dy, C3-Cio) d& chi tong
sd nguyén tir cacbon trong phén ctia nhém heteroxyclyl khong ké sb nguyén tir khac
loai. Nhém heteroxyclyl hodc heteroxycloalkyl cling ¢ thé duoc thé, vi du, bing mot
hodc nhiéu nhém thé alkyl, xycloalkyl, heteroxycloalkyl, alkoxy, amino, aminoalkyl,
thiol, thioalkyl, aryl, heteroaryl, halo hodc haloalkyl.

Vi du vé& nhém di vong va nhom heteroaryl bao gdm, nhung khong chi gii han
&, azetidin, pyrol, imidazol, pyrazol, pyridin, pyrazin, pyrimidin, pyridazin, pyridon,

indolizin, isoindol, indol, dihydroindol, indazol, purin, quinolizin, isoquinolin, quinolin,
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phthalazin, naphtylpyridin, quinoxalin, quinazolin, cinnolin, pteridin, carbazol,
carbolin, phenanthridin, acridin, phenanthrolin, isothiazol, phenazin, isoxazol,
phenoxazin, phenothiazin, imidazolidin, imidazolin, naphtalen, oxazol, oxopyrolidin,
piperidin, piperazin, indolin, phtalimit, quinolin, 1,2,3,4-tetrahydroisoquinolin,
4,5,6,7-tetrahydrobenzo[b]thiophen, thiazol, xyclopentathiazol, thiazolidin, thiophen,
benzo[b]thiophen, morpholin, thiomorpholin (con dugc goi 1a thiamorpholin), piperidin,

pyrolidin, va tetrahydrofuranyl.

“Nhém di vong ngung tu” hodc “heteroxyclyl ngung tu” dé chi nhém thé vong
¢6 3 dén 10 canh duoc tao thanh bang cach thay thé hai nguyén tir hydro & cdc nguyén
tr cacbon khéc nhau trong cau tric vong xycloalkyl, nhu dugc minh hoa bang cau tric

xyclopentathiazol dudi day:

N R
2%
s . C4c nhom heteroxyclyl ngung tu cling co thé dugc thé, vi du,

béng mot hodc nhidu nhém thé alkyl, xycloalkyl, heteroxycloalkyl, alkoxy, amino,
aminoalkyl, thiol, thioalkyl, aryl, heteroaryl, halo hodc haloalkyl.

“Aryl ngung tu va heteroaryl ngung tu” dé chi cdu trac aryl hodc ciu tric
heteroaryl 5 dén 6 canh dugc ngung tu voi vong aryl, heteroaryl hodc xycloalkyl ¢6 5
dén 6 canh & cac nguyén tir cacbon khac nhau trong chu truc aryl hodc ciu tric
heteroaryl, ma c6 thé dugc thé & mot trong s6 cac nguyén tir cacbon trong aryl ngung tu
hodc heteroaryl ngung tu va dugc két ndi v6i phan tir 18i & nguyén tir cacbon khac, nhu

duoc minh hoa bing céc cAu triic xyclopentylthiazol, quinolin hodc naphtalen dudi day:

I WY

M . Céc nhom aryl ngung tu va heteroaryl

ngung tu cling co thé dugc thé, vi du, béng mot hodc nhiéu nhém thé alkyl, xycloalkyl,
heteroxycloalkyl, alkoxy, amino, aminoalkyl, thiol, thioalkyl, aryl, heteroaryl, halo hoac
haloalkyl.

“Hop chat”, “cac hop chét”, “hoa chat”?, va “cac hoa chat” nhu duoc st dung &
day dé chi hop chéat duge bao ham bai cac cong thirc tong quat dugc boc 10 & day, phan

nhém bat ky cua céc cong thirc tong quét do, va cac dang bét k¥ cua cac hop chat trong
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cong thirc tong quat va cong thirc ban tong quét, bao gOm céc raxemat, cac chat dong

phan 14p thé, va c4c tautome (dang hd bién) ctia hop chét hodc cac hop chat nay.

Thuat ngit “nguyén tir khac loai” ¢6 nghia la nito, oxy, hodc luu huynh va bao
gdm dang oxy héa bét ky ctia nito, nhuw N(O) {N *—O ~} va lyu huynh nhu S(O) va

S(0O)2, va dang dugc tao bac bdn cua nito bazo bat ky.

”Oxazol” va “oxazolyl” chi vong di vong 5 canh chira cac nguyén tir khac loai la
mot nguyén tir nito va mdt nguyén tir oxy va con chira ba nguyén tr cacbon va co thé
dugc thé & mot trong ba nguyén tir cacbon va cé thé dugc két ndi v6i phan tir khac &
mot nguyén tir cacbon khéc trong ba nguyén tir cacbon nay, nhu dugc minh hoa bang
chu triic bét k¥ trong s cac cau tric dudi day, trong d6 cac nhém oxazolidinon dugc
thé hién & day duoc lidn két voi phén tir gbe, ma duge biéu thi bang dudng hinh séng

trong 1ién két voi phan tir gdc:

T T

o) o—

>

“Oxopyrolidin” va “oxopyrolidinyl” dugc dung dé chi vong di vong 5 canh chira
nito va 4 nguyén tir cacbon ma dugc thé & mot trong s6 cac nguyén tir cacbon nay trong
vong di vong bang cacbonyl va c6 thé dugc két ndi voi nhém thé khac & nguyén tir

cacbon khéc trong vong di vong, nhu duge minh hoa bang ciu tric dudi day:

o\g}

“Pyridin” va “pyridinyl” dugc dung dé chi vong heteroaryl ¢ 6 canh chira mot
nguyén tlr nito va 5 nguyén tir cacbon ma cling c6 thé duoc thé & mot hodc nhidu trong
s6 cac nguyén tir cacbon trong vong heteroaryl, va cé thé duoc két ndi véi nhém thé
khac & nguyén tir cacbon khéc trong vong heteroaryl, nhu dugc minh hoa bang céc cAu

trac dudi day:
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O 43 (-
ARV SEYe SRS

“Thiazol” va “thiazolyl” dwoc ding dé chi heteroaryl 5 canh chira mdt nguyén tir
lvu huynh va mdt nguyén tir nito trong vong heteroaryl va 3 nguyén tir trong vong
heteroaryl ma c6 thé cfing dugc thé & mdt hogc nhiéu trong sd cac nguyén tir cacbon
trong vong heteroaryl, va c¢6 thé duge két ndi v6i nhém thé khac & nguyén tir cacbon
khéc trong vong heteroaryl, nhu dugc minh hoa bang céc cau tric dudi day:

N N R
(770 L Y
s, s, R, S .

“Pyrimidin” va “pyrimidinyl” dugc diing dé chi vong heteroaryl 6 canh chira hai
nguyén tir nito trong vong heteroaryl va 4 nguyén tir cacbon trong vong heteroaryl ma
6 thé duge thé & mot hodc nhiu trong s6 cac nguyén tir cacbon trong vong heteroaryl,
va ¢6 thé dugc két nbi voi nhom thé khac & nguyén tir cacbon khic trong vong

heteroaryl, nhu duoc minh hoa bang céc cAu tric duéi day:

A O
S
DS ANS

b

R

“Raxemat” dugc dung dé chi hdn hop cac chit dong phan dbi anh. Theo mot
phuong an cua sang ché, cac hop chét ¢c6 cong thtrc 1, hodc cac mudi duoc dung cua
chiing, dugc 1am gidu mot chit chit ddng phéan d6i 4nh trong d6 tat ca cic nguyén t
cacbon khong d6i xtng duoc dé cap 1a dudi dang mot cAu hinh. Né6i chung, vién dan
dén hop chat hodc mudi duge 1am gidu vé mit chit dong phéan d6i anh c6 nghia 1a chi ra
rdng chit ddng phan dbi anh cu thé s& chiém trén 50% theo khdi lugng trén téng khoi

lwong cua tat ca cac chat dong phan doi anh ctia hop chat hodc muodi nay.

“Solvat” hodic “cac solvat” clia hop chat dwoc dimg dé chi cac hop chét, nhu dugc
dinh nghia trén ddy, ma duoc gin két véi mot lugng dung mdi ¢6 tinh ty lugng hda hoc

hodc khong ty Iugng héda hoc-. Céc solvat ciia mot hop chét bao gdm cac solvat ciia tAt
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ca cac dang ctia hop chit d6. Theo cac phuong 4n nhét dinh, cac dung mdi 13 dé bay hoi,
khong doc-, va/hodc chip nhan dugce dé ding cho ngudi v6i lugng nhé. Cac solvat thich

hop chira nude.

“Chét ddng phan 1ap thé” hodc “cac chét ddng phan 1ap thé” dugc dung dé chi
céc hop chét ma khac nhau vé mit khong d6i ximg cia mot hozc nhiéu tim 1ap thé. Céac
chét ddng phén lap thé bao gdm cac chit ddng phén d6i anh va cac chat dong phan khong

d6i quang.

“Tautome” dugc dung dé chi cic dang ludn phién nhau cua hgp chat ma khic
nhau ¢ vi tri clia proton, chéng han nhu céc tautome enol-keto va imin-enamin, hodc cac
dang tautome cta cidc nhom heteroaryl chira nguyén tr trén vong dugc gin véi ca
gbc -NH- trén vong va gbc =N- trén vong nhu céc pyrazol, imidazol, benzimidazol,

triazol, va tetrazol.

“Thio” hodc “thiol” dugc dung dé chi nhém —SR trong d6 R dugc chon tir hydro,
alkyl, alkenyl, aryl, xycloalkyl, heteroxycloalkyl, heteroaryl, di vong. Néu R 13 H thi
nhém thio d6i khi duge dé cap & diy 1a nhém thiol, va néu R 12 alkyl thi nhém thio doi
khi dugc d& cap & day la nhém thioalkyl hodc alkylthio. Nguyén tir lru huynh c6 thé
con duge lién két v6i nguyén tir cacbon khac hodc nguyén tir khac trong ciing phan tt

d& tao thanh nhém di vong.

“Mudi duoc dung” duoc ding dé chi cac mudi dugce dung thu duoc tir nhiéu ion
trai ddu hitu co va vo co da biét dén mot cach rong rii trong linh vuc va bao gém, chi
dé vi du, natri, kali, canxi, magie, amoni, va tetraalkylamoni, va néu phan tir chira chirc
bazo, cac mudi clia cac axit hitu co hogdc vo co, nhu hydroclorua, hydrobromua, format,
tartrat, mesylat, axetat, maleat, va oxalat. Cac mudi thich hop bao gdm cac mudi dugce
mo ta trong P. Heinrich Stahl, Camille G. Wermuth (Eds.), Handbook of Pharmaceutical
Salts Properties, Selection, and Use; 2002.

“Bénh nhan” hoic “doi twgng” dugc dung dé chi dong vat c6 vu va bao gdm
ngudi va dong vat cé va khong phai la nguoi.

“Piéu tri” hodc “viéc diéu tri” bénh ¢ bénh nhan dugc dung dé chi 1) viéc ngan
ngira bénh dé khong dién ra & bénh nhan ma dugc quyét dinh trude hodc chua biu hign
céc tridu chiing cua bénh; 2) e ché bénh hodc kim ham sy phét trién cua bénh; hodc 3)

1am thuyén giam hozc 1am thoai trién bénh.
22

22/186



42333

Bit cir khi nao cac dudng nét dit xuat hién lién k& véi céc lign két don duge biéu
thi bing cac dudng nét lin, thi dudng nét dut nay thé hién lign két doi tuy y & vi tri do.
Tuong tw, bt ctt khi nao dudng tron nét diit xuét hién trong cée cAu tric vong dugc biéu
thi boi cac dudng nét lién hodc cac dudng tron nét 1ién, thi cic dudng tron nét dirt nay
thé hién mot dén ba lién két doi tiry y duoc sap xép theo héa tri hop 1y ctia ching ¢6 tinh
dén lidu vong nay c6 cac su thé tiy y bat ky xung quanh vong nhu dugc biét 15 boi
ngudi c6 hidu biét trung binh trong linh vuc ndy. Vi du, dudng nét dut trong céu tric
dudi day c6 thé hodc 1a bidu thi lién két doi ¢ vi tri d6 hoac 1a biéu thi lién két don & vi

tri do:

Tuong tw, vong A dudi day c6 thé 12 vong xyclohexyl ma khong c6 lién két doi
bét k¥ hodic nd ciing c6 thé 1a vong phenyl ¢6 ba lién két doi dugc sip xép ¢ vi tri bat ky
ma van thé hién hoa tri thich hop d6i v6i vong phenyl. Tuong tu, trong vong B dudi
day, bat ky trong s6 X!-X5 ¢6 thé duge chon tr: C, CH, hodc CHa, N, hodc NH, va dudng
tron nét dut c6 nghia 14 vong B c6 thé 13 vong xyclohexyl hodc vong phenyl hodc di
vong chira N ma khong c6 lién két d6i hodc vong heteroaryl chira N véi mot dén ba lién

két dbi duoc sép xép & vi tri bét ky ma van thé hién héa tri thich hop:

X4—X°
! R\
— X3 B —
] ‘\ ’ 1
| N e
\xf——" X'

Néu céc hop chat cu thé hodc cac cong thirc tong quat duge vé ma c6 cac vong
thom, ching han nhu cac vong aryl hodc heteroaryl, thi nguoi c6 hiéu biét trung binh
trong linh vuc ndy s& hidu ring vi tri thom cu thé cta cac lién két doi bat ky 1a hon hop
cta cac vi tri tuong dwong ngay ca khi chung dugc v& 6 céc vi tri khac nhau tir hop chét
nay sang hop chét khac hogc tir cong thirc ndy sang cong thirc khéc. Vi dy, trong hai
vong pyridin (A va B) dudi day, cac lién két doi dugc v& & cac vi tri khac nhau, tuy

nhién ching déu dugc biét 1a cling cAu tric va hop chat:

23

23/186



42333

A B
() CJ
N
Tru khi ¢6 chi dinh khac, danh phéap ctia cac nhom thé 1a khong duoc xac dinh
mot cach rd rang trong ban md ta nay, c6 dugc bing cach goi tén phan cudi ctia nhom
chic sau nhém chic lidn k& huéng t6i diém gén két. Vi dy, nhém thé
“arylalkyloxycacbonyl” dugc dung dé chi nhém (aryl)-(alkyl)-O-C(O)-. Trong thuat
ngit nhu “-C(R¥),”, can hiéu rang hai nhém R* ndy c6 thé 14 gidng nhau hozic chiing ¢6
thé 13 khac nhau néu R* duoc dinh nghia 12 ¢6 nhiéu hon mot dic tinh kha di. Ngoai ra,
cac nhém thé nhét dinh duoc vé dudi dang —R*RY, trong d6 “- biéu thi lién két lién ke
v6i phén tir gbe va RY 1a phan cudi cling ctia nhém chie. Tuong tu, can hiéu rang cac
dinh nghia néu trén khong duoc du tinh 1a bao gdm céc kidu thé khong cho phép (vi du,
metyl dugc thé bang 5 nhém flo). Céc kiéu thé khong cho phép nhu vay da dugc biét rd

d6i v6i ngudi 6 trinh do trung binh trong linh vuc nay.

Theo mdt phuong an, sing ché dé xuat cac hop chat c6 cong thirc I hodc mudi
hodc tién dugc chat cua chung,

R2 R1 R11 (0]

R6 R7

Cong thuc 1
trong d6
W vaY doc lap 1a C hodc N, voi diéu kién 14 W va Y khong cung 1a C;
trong do

néu W 12 C, thi R! 13 hydro, hydroxy, halogen, xyano, amino hodc amino dugc
thé, thio hodc thio duoc thé, alkyl ho#c alkyl duoc thé, alkoxy hodc alkoxy dugc thé;
xycloalkyl hodc xycloalkyl dugc thé; alkenyl hoic alkenyl dugc thé; heteroxycloalkyl
¢6 3 dén 8 canh hoic heteroxycloalkyl ¢6 3 dén 8 canh duoc thé, aryl hodc aryl dugc
thé, heteroaryl hodc heteroaryl dugc thé, pyrolidinyl, —CxHax—phenyl, —O—CxHax—
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phenyl, hodc —(Ci.salkyl)N— CxHox—phenyl trong d6 x bang 0, 1, 2, 3, 4, 5, 6; hodc —
OR'?; va

néu Y 12 C, thi R* 1 hydro, hydroxy, halogen, xyano, amino hodc amino dugc
thé, thio hodc thio dugc thé, alkyl hodc alkyl dugc thé, alkoxy hoc alkoxy dugc thé;
xycloalkyl hodc xycloalkyl dugc thé; alkenyl hoic alkenyl duoc thé; heteroxycloalkyl
¢6 3 dén 8 canh hodc heteroxycloalkyl c6 3 dén 8 canh duoc thé, aryl hodc aryl dugc
thé, heteroaryl hodc heteroaryl dugc thé, pyrolidinyl, —CxHax—phenyl, —O—CxHox—
phenyl, hodc —(Ci.salkyl)N— CxHox—phenyl trong do x béng 0,1, 2,3,4,5, 6; hoac —
OR12;
trong do

néu W 1a N, thi R! khong c6 mit; va

néu Y 1a N, thi R* khong c6 mit;

R? va R? ddc 1ap dugce chon tir hydro, hydroxy, halogen, xyano, amino hodc
amino dugc thé, thio hodc thio dugc thé, alkyl hodc alkyl duoc thé, alkoxy hodc alkoxy
dugc thé; xycloalkyl hodc xycloalkyl dugc thé; alkenyl ho#c alkenyl dugc thé;
heteroxycloalkyl c6 3 dén 8 canh hoic heteroxycloalkyl c6 3 dén 8 canh dugc thé, aryl
hodc aryl dugc thé, heteroaryl hogic heteroaryl duge thé, pyrolidinyl, —CxHax—phenyl, —
O—CxHax—phenyl, hodc —(Ci-salkyl)N— CxHax—phenyl trong do x bang 0, 1,2, 3,4, 5, 6;
hoiic —OR'?%;

R’ va R® doc 1ap 1a hydro, hydroxy, halogen, xyano, amino alkyl hodc alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl ho#ic xycloalkyl dugc thé, alkenyl hodc
alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl hodc heteroaryl dugc thé, —CxHox—
phenyl hodc —O—CyHax—phenyl trong do x béng 0,1,2,3,4,5hoic 6;

R’ vaR® doc 14p 1a hydro, hydroxy, halogen, xyano, amino, alkyl hogc alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hoic
alkenyl dugc thé; aryl hogc aryl dugc thé, heteroaryl hodc heteroaryl dugc thé, —CxHax—
phenyl hodic —O—CxHax—phenyl trong d6 x béng 0,1,2,3,4, 5hoéc 6;

hodc RS va R® cling nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hogc vong
heteroxycloalkyl c6 3 dén 8 canh, trong d6 nguyén tir khic loai trong vong
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heteroxycloalkyl 13 O, N, NR?2, S, SR? hodc SR*R*, trong d6 vong heteroxycloalkyl
c6 3 dén 8 canh tiy y dugc thé bang R, R, R va/hodc R,

ho#ic R® va R7 cung nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hoic vong
heteroxycloalkyl chira mdt nguyén tir khéc loai hodc hai hoac nhiéu nguyén tir khac loai,
tiy y duge thé bang RS, R!%, R'® vavhogdc R'®, trong d6 mdt nguyén tir khac loai trong
vong heteroalkyl 1a NR2 va hai hodc nhiéu nguyén tir khac loai dugc chon tir N, NR*?,
0, S, SR?2 va SR#ZR?%;

hoic R7 va R? cling nhau tao thanh vong xycloalkyl c6 3 dén 8 canh ho#c vong
heteroxycloalkyl ¢6 3 dén 8 canh, tiy ¥ dwoc thé bang R'7, R'7, R!® va/hodc R¥, trong
d6 nguyén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR* hodc
SR22R22:;

R® 14 lién két, hydro, hydroxy, halogen, xyano, amino, alkyl hodc alkyl duoc thé,
alkoxy hodc alkoxy duoc thé, xycloalkyl hoic xycloalkyl dugc thé, alkenyl hoic alkenyl
duoc thé, heteroxycloalkyl ho#c heteroxycloalkyl dugc thé, aryl hodc aryl duoc thé,
heteroaryl hoic heteroaryl dugc thé, ~CxHax—phenyl hodc —O—CxHax—phenyl trong d6 x
bing 0, 1, 2, 3, 4, 5 hoic 6;

R 13 nhém thé duge thé hién trong bang 2 hoic tautome cia chung;
hodc R? 12 lién két va R? va R'° ciing nhau tao thanh vong oxaborol;

R!'! 14 hydro, hydroxy, halogen, xyano, amino, alkyl hogc alkyl dugc thé; alkenyl
hodc alkenyl dugc thé; alkoxy hoic alkoxy duoc thé; xycloalkyl hodc xycloalkyl dugc
thé; heteroxycloalkyl ho#c heteroxycloalkyl dugc thé, aryl, heteroaryl, —CxHax—phenyl
hoidc —O—CxHax—phenyl trong do x béng 0,1,2,3,4,5hoac 6;

R'2 13 hydro; alkyl hoic alkyl duoc thé, alkoxy hodc alkoxy dugc thé, xycloalkyl
hodc xycloalkyl dugc thé, heteroxycloalkyl hodc heteroxycloalkyl duoc thé, aryl hodc

aryl dugc thé, heteroaryl hodc heteroaryl dugc thé;

R23 , RP, R™ va R doc 1ap 1a hydro, hydroxy, halogen, amino, aminoalkyl,
xyano, Ci.ealkyl, Cisalkoxy, cacbonyl, carboxamit, amit; hogc R"® va R" hodc R' va
R!* ciing nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong heteroxycloalkyl
c6 3 dén 8 canh, tiy v dugc thé bang oxy, halogen, hydroxy, amino, xyano, Ci-salkyl,
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Cs-sxycloalkyl, Casalkenyl hodc Cisalkoxy, trong d6 nguyén tir khac loai trong vong
heteroxycloalkyl 1a O, N, NR?2, S, SR?? hogc SR*?R**;

R!5, R!¥ R va R doc 1ap 1a hydro, hydroxy, halogen, amino, Xyano, Ci.salkyl,
hodc Crsalkoxy; hodc R' va R hogc R'¢ va R!® cing nhau tao thanh vong xycloalkyl
¢6 3 dén 8 canh hodic vong heteroxycloalkyl c6 3 dén 8 canh tuy y dugc thé bang oxy,
halogen, hydroxy, amino, xyano, Cisalkyl, Cs-sxycloalkyl, C2salkenyl hoac Ci-salkoxy,
trong d6 nguyén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR** hogc
SR2R22';

R!7 R R!8vaR!® doc lap 1a hydro, hydroxy, halogen, amino, Xyano, Ci-salkyl,
hodc Crsalkoxy; hodc R'7 va R'® hoic R'7 va R'® cung nhau tao thanh vong xycloalkyl
¢6 3 dén 8 canh hodc vong heteroxycloalkyl c¢6 3 dén 8 canh, tiy ¥ duoc thé bang oxy,
halogen, hydroxy, amino, xyano, C1.salkyl, Cs.sxycloalkyl, Cz-calkenyl hodc Ci.calkoxy,
trong d6 nguyén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR?, S, SR** hogc
SR2R22':

R, RY va RY" doc 1ap 1a hydro, Cisalkyl, Cssxycloalkyl, Ca-salkenyl, Ci-

salkoxy, phenyl, Cisalkylimidizol, Cisalkyltriazol, Ci-salkyltetrazol, Ci-salkylthiazol,
Ci-salkyloxazol, Ci.salkyldioxazol; Ci-salkyloxazolidon; va

R va R ddc 1ap 1a hydro, Ciealkyl, Cs.sxycloalkyl, Casalkenyl, Ci.calkoxy,
phenyl, Ciealkylimidizol, Cisalkyltriazol, Cisalkyltetrazol, Cisalkylthiazol, Ci.-
salkyloxazol, C1-salkyldioxazol; Cysalkyloxazolidon, hodc R* va R*! ciing v6i nguyén
t0r nito ma chung lién két tao thanh pyrolidinyl khong dugc thé, piperidinyl khong dugc
thé, hodc morpholinyl khong dugc thé; hodc tao thanh pyrolidinyl dugc thé carboxyl,

piperidinyl dugc thé carboxyl hodc morpholinyl dugc thé carboxyl; va

R2 va R?? doc 1ap dugc chon tr hydro, oxy, Cisalkyl hodc Ci-alkyl duge thé,
C1ealkoxy hoidc Cisalkoxy duge thé, Cs.sxycloalkyl hodc Cs.sxycloalkyl duoc thé, Cao-
salkenyl hodc Ca.salkenyl dugc thé, aryl hodc aryl dugc thé, bao gém Ci-salkylimidizol
duoc thé hodc khong duge thé, Crealkyltriazol dugc thé hoic khong duge thé, Ci-
salkyltetrazol, Cisalkylthiazol, Ci-alkyloxazol dugc thé hodc khong dugc thé, Ci.
salkyldioxazol; Ci.galkyloxazolidon; -COR', -COOR!?, -CSOR'", -CONR*'R*!,

hodc mudi duge dung cuia chung.

27

27/186



42333

Mot phuong 4n cu thé d& xuét hop chét c6 cong thuc 1, cong thirc IA hodc cong

thire IB nhu duge mo ta ¢ day, trong do:

R! dugc chon tir hydro, hydroxy, halogen, xyano, amino, pyrolidinyl, Ci-salkyl
khong dugc thé hoac Cisalkyl dugc thé halogen, Ci-salkoxy khong dugc thé hoac Ci.
salkyoxy duogc thé halogen; Cs.7xycloalkyl hodc Csxycloalkyl dugc thé halogen;
heteroxycloalkyl mot vong chta N, pyrolidinyl, —~CxHax—phenyl, —O—CxHax—phenyl,
hoic —(Ci-salkyl)N— CxHox—phenyl trong dé x bé‘lng 0, 1,2, 3, 4, 5 hodc 6; hoac —OR'?;

R2 va R? doc 1ap 1a OR'?;

R* duoc chon tir hydro, hydroxy, halogen, xyano, amino, pyrolidinyl, Ci-salkyl
khong dugc thé hoac Cisalkyl dugc thé halogen, Ci-salkoxy khong dugc thé hodc C1-
salkyoxy duoc thé halogen; Cixycloalkyl hodc Csxycloalkyl dugc thé halogen;
heteroxycloalkyl mot vong chita N, pyrolidinyl, —CxHox—phenyl, —O—CxHax—phenyl,
hoidc —(Ci-salkyl)N— CxHax—phenyl trong do x bé‘mg 0, 1,2, 3, 4, 5 hodc 6; hoic —OR?;

RS va R7 cling nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong
heteroxycloalkyl c6 3 dén 8 canh chira mot nguyén tir khac loai hodc hai hodc nhiéu
nguyén tir khéc loai, tiiy ¥ duge thé bdng R%, R, R'¢ va/hodc R'?, trong d6 mot nguyén
tt khéc loai trong vong heteroalkyl 1a NR?® va hai hodc nhiéu nguyén tir khic loai dugc
chon tr N, NR%, 0, S, SR?? va SR?R??'; R!! 1a hydro; R'* 1a nhu duge mo6 td & day; va
R15vaR!6 hoic R' va R'¢' cling nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hogc
vong heteroxycloalkyl tuy y dugc thé bang oxy, halogen, hydroxy, amino, xyano, Ci-
salkyl, Cs.sxycloalkyl, Cz.alkenyl hodc Cisalkoxy, trong d6 nguyén tir khac loai trong
vong heteroalkyl 12 O, N, NR?, S, SR* hodc SR*R**', hodc mudi duge dung ctia chung.

Phuong 4n khac dé xuét hgp chét c¢6 cong thirc 1, cong thirc IA hodc cong thirc
IB nhu dugc mb ta & day, R® 1a nhu duge mo ta & ddy va R'® 1a nhém thé dugc thé hién
trong bang 2, hodc R? 12 lién két va R® va R!” cing nhau tao thanh vong oxaborol; hodc
mudi duoc dung ctia chung.

Phuong 4n cu thé khac dé xuét hop chét c6 cong thuc I, cong thirc IA hodc cong
thire IB nhu dwge mé ta & day, R® 1 nhu duge mé ta & ddy va R'? 1a nhom thé dugc thé
hién trong bang 2, hodc R? 14 lién két va R® va R!? ciing nhau tao thanh vong oxaborol;

va R12 1a C1ealkyl khong dugc thé; hoic mudi duge dung cua ching.
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Phuong 4n cu thé khac d& xuét hop chét c6 cong thirc I, cong thire A hodc cong
thirc IB nhu duoc mo ta & day, trong d6 W va Y 1a nhu duge md ta & day, R, R?, R’ va
R* doc 1ap 1a OR'; R 1a nhu dugc md ta & ddy va R' 1a nhém thé dugc thé hién trong
bang 2, hogc R 1a lién két va R® va R' cling nhau tao thanh vong oxaborol; va R'™? 1a

nhu dugc mo ta & day; hodc mudi dugc dung cua ching.

Phuong 4n khéc cua sang ché d& xuat hop chat c6 cong thic I, cong thic IA hogc
cong thire IB hodc mudi duge dung cua chung, nhu duge mo ta & ddy, trong do R’ 1a

lién két va R? va R'? cling nhau tao thanh vong oxaborol.

Phuong 4n khéc nita ctia sang ché dé xult hop chét c6 cong thirc I, cong thirc IA

hodc cong thirc IB hodc mudi dugc dung cua ching, nhu duge mo ta & déy, trong do
W va'Y la nhu dugc mo ta & day;
R! va R%, 1a nhu dugc mo ta;

R2 va R3 doc 1ap duoc chon tir hydro, hydroxy, halogen, Xyano, amino, thio, Ci-
salkyl hodc Ciealkyl dugc thé, C1.salkoxy hoic Ci.salkoxy dugc thé; Cs.sxycloalkyl hoic
Cs.sxycloalkyl dugc thé; Ca.salkenyl hodc Ca-salkenyl dugc thé; heteroxycloalkyl ¢6 3
dén 8 canh hoac heteroxycloalkyl c6 3 dén 8 canh duoc thé, aryl hodc aryl dugc thé,

heteroaryl hodc heteroaryl dugc thé, hoic ~OR'?;

RS va RS doc 1ap 1a hydro, hydroxy, halogen, xyano, amino, Ci.calkyl hodc Ci.
salkyl dugc thé, Ciealkoxy hodc Ciealkoxy dugc thé, Cs.sxycloalkyl hodc Ca.
sxycloalkyl dugc thé, Ca-salkenyl hodc Ca-salkenyl dugc thé; aryl hodc aryl dugc thé,
heteroaryl hodc aryl dugc thé, —CxHax—phenyl hodc ~O—CxHax—phenyl trong d6 x bang
0,1,2,3,4, 5 hodc 6;

R7 va R® doc 1ap 13 hydro, hydroxy, halogen, xyano, amino, Ci-salkyl hoac Ci.
salkyl dugc thé, Ciealkoxy hodc Cisalkoxy dugc thé, Cssxycloalkyl hodc Cs.
sxycloalkyl dugc thé, Ca.salkenyl hodic Cr-salkenyl duoc thé; aryl hodc aryl dugc thé,
heteroaryl hodc aryl duge thé, ~CxHax—phenyl hodic ~O—CxHax—phenyl trong d6 x bang
0,1, 2,3,4, 5 hoéac 6;

hodc R’ va RS cling nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong
heteroxycloalkyl ¢6 3 dén 8 canh, trong d6 nguyén tir khic loai trong vong
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heteroxycloalkyl 12 O, N, NR??, S, SR? hogc SR*R?, trong d6 vong heteroxycloalkyl
c¢6 3 dén 8 canh tiy v duoc thé bang R, R"¥, R™ va/hodc R,

hodc R® va R7 cing nhau tao thanh vong xycloalkyl c¢6 3 dén 8 canh hodc vong
heteroxycloalkyl chira mdt nguyén tir khac loai hodc hai hoéc nhidu nguyén tir khac loai,
ty v duoc thé bang R'*, R'¥, R1¢ va/hodc R!°, trong d6 mot nguyén tir khac loai trong
vong heteroalkyl 1a NR2® va hai hodc nhiéu nguyén tir khéc loai dugc chon tir N, NR*,
0, S, SR va SR2R?%;

hodc R7 va R® cing nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong
heteroxycloalkyl c6 3 dén 8 canh, tity y dugc thé bang R'7, R', R'® vavhodc RS, trong
d6 nguyén tr khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR** hoac
SR22R22"

R® 12 lién két, hydro, hydroxy, halogen, xyano, amino, alkyl hodc alkyl dugc thé,
alkoxy hoic alkoxy dugc thé, xycloalkyl hogc xycloalkyl dugc thé, alkenyl hoic alkenyl
duoc thé, heteroxycloalkyl hodc heteroxycloalkyl dugc thé, aryl hodc aryl duogc thé,
heteroaryl hogc heteroaryl dugc thé, ~CxHa—phenyl hodc —O—CxHax—phenyl trong d6 x
bing 0, 1, 2, 3, 4, 5 hoic 6;

R0 12 nhém thé duoc thé hién trong bang 2 hodc tautome cta chiing;
hodc R? 12 lién két va R? va R'® cling nhau tao thanh vong oxaborol;

R!! 13 hydro, hydroxy, halogen, xyano, amino, Ci-salkyl hodc Ci-salkyl dugc thé,
Cisalkoxy hoic Cisalkoxy duge thé, Cs.gxycloalkyl hodc Cs.sxycloalkyl dugc thé, Ca-
salkenyl hoac Czgalkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl hoic aryl dugc

thé, —CxHox—phenyl hoac —O—-CxHax—phenyl trong d6 x b:?mg 0,1,2,3,4, 5 hodc 6;

R!2 13 hydro; Crsalkyl hodc Cisalkyl dugce thé, Ci.calkoxy hodc Cisalkoxy duoc
thé, Cs.sxycloalkyl hodc Ci.sxycloalkyl dugc thé, Cs.sheteroxycloalkyl hodc Cs.
sheteroxycloalkyl dugc thé, aryl hodc aryl dugc thé, heteroaryl hodc heteroaryl dugc
thé; va

R22 va R¥ doc 1ap dugc chon tir hydro, oxy, Cisalkyl hodc Cialkyl dugc thé,
Ci-salkoxy hodc Ciealkoxy duoc thé, Cs.sxycloalkyl hodc Cssxycloalkyl dugc thé, Ca.
salkenyl hodc Caealkenyl dwoc thé, aryl hodc aryl duge thé, -COR', -COOR', -
CSOR!', -CONR?°R?!.
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Phuong 4n khéc cta sang ché dé xudt hop chit ¢ cong thirc I, cong thirc IA hodc
cong thirc IB hoac mudi duge dung cta ching, nhu duge md ta & day, trong d6 mdi W

vaY laN.

Phuong 4n cy thé clia séng ché dé xudt hop chét c6 cong thirc I, cong thic IA

hodc cong thirc IB hodc mudi duge dung cua chung, nhu dugc md ta & ddy, trong d6
W va'Y la nhu dugc mo ta ¢ day;
R!, R2, R3 va R*doc 1ap 1a H hodac OR'%; va
RS va R® clng nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong
heteroxycloalkyl c6 3 dén 8 canh, trong d6 nguyén t khac loai trong vong

heteroxycloalkyl 12 O, N, NR?2, S, SR?? hoac SR*R*, trong d6 vong heteroxycloalkyl
c6 3 dén 8 canh tiy v duoc thé bang R, R, R* va/hodc R,

Phuong 4n cu thé khac clia sang ché dé xuét hop chit c6 cong thirc I, cong thirc
IA hoac cong thirc IB hodc mudi dugc dung cta ching, nhu dugc mo ta ¢ day, trong do

W vaY lanhu dugec mo ta ¢ day;

R2 va R doc 1ap 1a H hodic OR'%; va

R® va R7 cung nhau tao thanh vong xycloalkyl cé 3 dén 8 canh ho#ic vong
heteroxycloalkyl chira mdt nguyén tir khéc loai hodc hai hoac nhiéu nguyén ti khac loai,
tly y dugc thé bang R'%, R'', R vavhodc R, trong d6 mot nguyén tir khac loai trong
vong heteroalkyl 1a NR2 va hai hodc nhiéu nguyén tt khéc loai dugc chon tir N, NR*?,
0, S, SR? va SRZR?2,

Phuong 4n cu thé khéc clia sang ché @& xuét hop chét c6 cong thire I, cong thie
IA hoac cong thtrc IB hodc mudi dugc dung ctia ching, nhu duge md ta ¢ day, trong d6

R!, R2, R3 va R*ddc 1ap 12 H hoac OR'?; va

R’ va R® cung nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong
heteroxycloalkyl c6 3 dén 8 canh, tiiy ¥ dugc thé bang R' va R'8, trong d6 nguyén tir
khéc loai trong vong heteroxycloalkyl duge chon tir O, N, NR?, S, SR hodc SR*R*'.

Phuong 4n cu thé khac d& xuét hop chit c6 cong thie I, cong thic IA hodc cong
thie IB nhu dugc md ta & day, trong d6 R? va R? doc 1ap 1a OR'?; R® va R® cling nhau
tao thanh vong xycloalkyl c6 3 dén 8 canh hoic vong heteroxycloalkyl ¢6 3 dén 8 canh,
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thy v duoc thé bang R va R', trong d6 nguyén tir khac loai trong vong heteroalkyl 1a
0, N, NR2, S, SR2 hoic SR?R?2"; R! 1a nh6m thé dugc thé hién trong bang 2, hoac R’
13 lién két va R® va R cing nhau tao thanh vong oxaborol; R 1a H,; R' 1a Ci-salkyl
khong duoc thé; va R vaR! hodc R' va R cling nhau tao thanh vong xycloalkyl c6
3 dén 8 canh hoic vong heteroxycloalkyl c¢6 3 dén 8 canh, tuy y dugc thé béng OXY,
halogen, hydroxy, amino, xyano, Cysalkyl, Cs-sxycloalkyl, Cz.calkenyl hodc Ci-salkoxy,
trong d6 nguyén tir khéc loai trong vong heteroalkyl 1a O, N, NR*, S, SR* hodc

SR22R?%; ho#c muoi dugc dung cua ching.

Phuong 4n cu thé khéc nita dé xuit hop chét c6 cong thirc I, cong thic IA hodc
cong thirc IB nhu dwge mé ta ¢ ddy, trong d6 R? va R doc 14p 1a OR'; R7 va R® cling
nhau tao thanh vong c6 3 dén 8 canh,tily ¥ dugc thé bing R'7 va R'®; R'® 1a nhém thé
duoc thé hién trong bang 2 hozc R® 13 lién két va R® va R cing nhau tao thanh vong
oxaborol; R!! 1a H; R'? 1a C1.salkyl khong dwoc thé; va R'7 vaR!® hodc R'7 va R'™ cling
nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong heteroxycloalkyl c¢6 3 dén 8
canh, tuy y duogc thé béng oxy, halogen, hydroxy, amino, xyano, Cisalkyl, Cs.
sxycloalkyl, Casalkenyl hodc Cisalkoxy, trong d6 nguyén tir khic loai trong vong
heteroalkyl 1a O, N, NR?, S, SR?? hodc SR*?R**; hoac mudi dugc dung ciia ching.

Phuong 4n cu thé khac dé& xuét hop chét c6 cong thirc I, cong thirc IA hodc cong
thirc IB nhu duge md ta & day, trong d6 R? va R? doc 1ap 1a OR'?; va R’ va R® ciing nhau
tao thanh vong xycloalkyl c¢6 3 dén 8 canh hogc vong heteroxycloalkyl c6 3 dén 8 canh,
ty v dugc thé bang R, R4, R va/hodc R, trong d6 nguyén tir khéc loai trong vong
heteroalkyl 13 O, N, NR?, S, SR? hogc SR*¥R*', hodc mudi dugc dung ctia chung.

Phuong 4n cu thé khac d& xuét hop chét c6 cong thirc I, cong thirc IA hodc cong
thitc IB nhu dugc mé ta & day trong d6 R? va R? doc 1ap 1a OR'?; va R’ va R® ciing nhau
tao thanh vong xycloalkyl c6 3 dén 8 canh hogc vong heteroxycloalkyl c6 3 dén 8 canh,
thy v dugc thé bang RV, R'8, R'7 va/hoac R'¥, trong d6 nguyén tir khic loai trong vong
heteroalkyl 12 O, N, NR?, S, SR? hodc SR*?R**', hoic mudi duge dung ctia chiing.

Céc phwong 4n cu thé hon nita dé xuét cac hop chét c6 cong thirc 1, cong thirc IA

hodc cong thirc IB hodc mudi duge dung ciia chiing nhu duge mo ta ¢ day, trong d6

R!, R?, R3 va R* 1a nhu dugc mo ta; va
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(A) R3vaR®doc 1ap la hydroxy, halogen, xyano, amino alkyl hodc alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hoic
alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl ho#c heteroaryl dugc thé, —CxHox—
phenyl hodc —O—CxHax—phenyl trong dé x bang 0, 1, 2, 3, 4, 5 ho#c 6; hodc R va R®
cung nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong heteroxycloalkyl c6 3
dén 8 canh, ty ¥ duoc thé bang R'?, R™*', R™ v/hodc R'¥, trong d6 nguyén tir khc loai
trong vong heteroxycloalkyl duoc chon tir O, N, NR?, S, SR* hodc SR*R*; va

R7 va R® ddc 1ap 12 hydro, hydroxy, halogen, xyano, amino, alkyl hoac alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hoic
alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl hoic heteroaryl dugc thé, —CxHox—
phenyl hodc —O—CxHax—phenyl trong d6 x bé‘mg 0,1,2,3,4, 5 hoac 6; hoac

(B) R’ vaR? ddc 1ap 1a hydro, hydroxy, halogen, xyano, amino alkyl hoac
alkyl dugc thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé,
alkenyl hodc alkenyl dugc thé; aryl hoic aryl dugc thé, heteroaryl hodc heteroaryl dugc

thé, —CxHox—phenyl hodc —~O—CxHa—phenyl trong do x bé‘mg 0,1,2,3,4, 5hodc 6; va

R® va R’ cung nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hoic vong
heteroxycloalkyl c6 3 dén 8 canh chira mt nguyén tir khac loai hodc hai hodc nhiéu
nguyén tir khac loai, tily ¥ dugc thé bang R'%, R, R1¢ va/hodc R'¢, trong d6 mot nguyén
tt khac loai trong vong heteroalkyl 1a NR?® va hai hodc nhiéu nguyén tir khic loai duoc

chon tr N, NR?, O, S, SR?2va SR*R**'; hodc

(C) R®vaR®doc lap 1a hydro, hydroxy, halogen, Xyano, amino, alkyl hodc
alkyl duoc thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hogc xycloalkyl dugc thé,
alkenyl hodc alkenyl dugc thé; aryl hoic aryl dugc thé, heteroaryl hoic heteroaryl dugc

thé, —CxHax—phenyl hodc —O—CxHax—phenyl trong d6 x béng 0,1,2,3,4, 5hoac 6; va

R7 va R® doc lap 1a hydroxy, halogen, xyano, amino, alkyl hodc alkyl dugc thé,
alkoxy hodc alkoxy dugc thé, xycloalkyl hoéc xycloalkyl dugc thé, alkenyl ho#c alkenyl
duoc thé; aryl hodc aryl duge thé, heteroaryl, —CxHax—phenyl hodc —O—-CxHax—phenyl
trong d6 x bang 0, 1,2, 3,4, 5 hoic 6; hodc R” va R® cing nhau tao thanh vong xycloalkyl
¢6 3 dén 8 canh hodc vong heteroxycloalkyl c6 3 dén 8 canh, tiry y dugc thé bing R,
RI3'" R!7 va/hodc R'¥, trong d6 nguyén tir khac loai trong vong heteroxycloalkyl dugc
chon tir O, N, NR?%, S, SR?? hogc SR¥*R*.
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Theo phuong 4n cu thé khéc, séng ché dé xuit hop chét c6 cong thirc I, cong thirc
IA, ho#c cong thirc IB nhu dugc mo ta, trong d6 hop chit dugc chon tir cac hgp chét
trong bang 1, trong d6 R'® 12 nhur dwgc mo ta ¢ ddy hodc nhoém thé thé hién trong bang

2, hodc tautome cuia chung.

Theo cac phuong an cu thé, sing ché d& xuét hop chit c6 cong thirc T hodc mubi
dugc dung ctia ching nhu duge md ta ¢ day, trong d6 W 1aN; Y 1a C; R! khong c6 mit;
R2 va R? doc 1ap duogc chon tir hydro, hydroxy, halogen, Ci-salkyl hodc Cisalkyl duoc
thé, Ci.salkoxy hosc Ci-salkoxy dugc thé, Cs.sxycloalkyl hodc Ci.sxycloalkyl dugc thé,
Ca-salkenyl hodc Casalkenyl dugce thé, hoge —~OR'2, R* 1a H; R® va R7 cung nhau tao
thanh vong xycloalkyl ¢6 3 dén 8 canh, tiiy ¥ duoc thé bang R', R!¥, R'® va/hodc R'S;
R!'1aH; vaR", RS, R va/hodc R'¢ doc 1ap 1a hydro, hydroxy, halogen, amino, xyano,
Ci-6alkyl, hodc Ciealkoxy.

Theo phwong 4n cu thé, sang ché dé xuit hop chét c6 cong thirc I hodc mudi duge
dung ctia chiing nhu dugc mé ta & ddy, trong d6 W 1aN; Y 1a C: R! khong c6 mat; R*1a
halogen; R® 12 OR'%; vaR* 1a H.

Theo phuong an cu thé khéc, séng ché d@ xuit hop chét c6 cong thirc I hodc mudi
duoc dung ctia chung nhw duge md ta 6 day, trong d6 W 1aN; Y 1a C; R! khong c6 mit;
R? 14 halogen va R? 1a—OR'2; R* 1a H; R® va R7 cling nhau tao thanh vong xycloalkyl ¢6
3 dén 8 canh, ty ¥ duoc thé bang R'%, R'%, R'6 va/hoze R'%; R! 1a H; va R, R, R'®
va/hodc R1%' doc 14p 1a Cisalkyl.

Theo phuong an cu thé khéc, sang ché d& xuit hop chét c6 cong thirc I hodc mubi
duoc dung cua chiing nhu duge mo ta & day, trong do: R® va R’ cung nhau tao thanh

vong xycloalkyl ¢6 3 dén 8 canh, tuy y dugc thé bang R'%, R'¥, R'® va/hodc R'®.

Theo phuong 4n cu thé khéc, sang ché dé xuét hop chit c6 cong thie I hode mudi
duoc dung cua ching nhu duge md ta & day, trong do: R va R? cing nhau tao thanh
vong xycloalkyl c6 3 dén 8 canh hodc vong heteroxycloalkyl c6 3 dén 8 canh, tuy y
duoc thé bang R'7 va R, trong d6 nguyén tir khac loai trong vong heteroxycloalkyl
duge chon tir O, N, NR%, S, SR?? hodgc SR¥?R*.

Theo mdt phuong an cu thé, séng ché dé xuét hop chit duge chon tir nhém bao

gom:
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Axit (4bR,7aS)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-10-carboxylic;

Axit (4bS,7aR)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic;

Axit (4bR,7aS)-2-xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[ 1,2-h][1,7]naphtyridin-10-carboxylic;

Axit  2-xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic;

Axit  (7aR)-2-xyclopropyl-4b-hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-
0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-

carboxylic;

Axit (7aR)-2-clo-4b-hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-10-carboxylic;

Axit (7aR)-2-clo-4b-metoxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-10-carboxylic;

Axit (4bR,7aS)-2-Hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[ 1,2-h][1,7]naphtyridin-10-carboxylic;

Axit (4bR,7aS)-2-clo-3-hydroxy-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-10-carboxylic;

Axit 2-clo-6-(1-hydroxy-2-metylpropan-2-yl)-3-(3-metoxypropoxy)-10-oxo-
6,10-dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-0x0-6,10-dihydro-5H-
pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-metyl-10-0x0-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

AXit (S)-6-(tert-butyl)-3-(3-metoxypropoxy)-2-metyl-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-2-xyclopropyl-3-(xyclopropylmetoxy)-10-0x0-6,10-

dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;
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Axit (S)-6-(tert-butyl)-2-xyclopropyl-3-(3-metoxypropoxy)-10-0x0-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (R)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-metoxy-10-o0x0-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-metoxy-10-0x0-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-hydroxy-10-o0x0-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-2-metoxy-3-(3-metoxypropoxy)-10-0x0-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-2-hydroxy-3-(3-metoxypropoxy)-10-ox0-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-3-(3-metoxypropoxy)-10-oxo-2-(prop-1-en-2-yl)-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-2-isopropyl-3-(3-metoxypropoxy)- 10-0xo-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-8-metyl-10-0x0-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-2-(hydroxymetyl)-3-(3-metoxypropoxy)-10-o0xo0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (S)-6-(tert-butyl)-2-xyclopropyl-11-hydroxy-3-(3-metoxypropoxy)-10-
0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-oxo0-5,10-dihydro-
6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit (2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-oxo0-5,10-dihydro-
6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit 2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;
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Axit 2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-10-ox0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-0xo0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic;

Axit 2'-clo-3'-(xyclopropylmetoxy)-10'-ox0-5',10"-dihydrospiro[xyclobutan-
1,6"-pyrido[1,2-h][1,7]naphthyridin]-9'-carboxylic;

Axit 2',3'-Dimetoxy-10'-0x0-5',10"-dihydrospiro[xyclobutan-1,6'-pyrido[ 1,2-
h][1,7]naphtyridin]-9'-carboxylic;

Axit 6-Isopropyl-2,3-dimetyl-10-0x0-5,10-dihydro-6H-pyrido[2,1-
f][1,6]naphtyridin-9-carboxylic;

Axit 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic;

Axit 3'-(xyclopropylmetoxy)-2'-(diflometyl)-11'-flo-10'-0x0-5',10'-
dihydrospiro[xyclobutan-1,6"-pyrido[1,2-h][1,7]naphthyridin]-9'-carboxylic;

Axit 2'-(diflometyl)-11'-flo-10'-0x0-3'-((tetrahydrofuran-3-yl)metoxy)-5',10'-
dihydrospiro[xyclobutan-1,6'-pyrido[1,2-h][1,7]naphthyridin]-9'-carboxylic;

Axit (S)-3-(xyclopropylmetoxy)-2-(diflometyl)-11-flo-6-isopropyl-6-metyl-10-
0x0-6,10-dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic; va

Axit (6S)-2-(diflometyl)-11-flo-6-isopropyl-6-metyl-10-ox0-3-
((tetrahydrofuran-3-yl)metoxy)-6,10-dihydro-5H-pyrido[ 1,2-h][ 1,7]naphtyridin-9-

carboxylic; hodc mudi dugc dung hodc tautome cta no.

Theo mdt phwong 4n, sang ché d& xuét hop chit dugc chon tir:
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, hodc muoi dugc dung cua ching.

Theo mdt phuong 4n cu the, sang ché dé xuét hop chat ma cau tric cta no 1a:

, hodc muoi dugc dung cua chung.

Theo mot phuong 4n cu the, sang ché dé xuat hgp chat ma cau tric cua nod la:

, hodc mudi dugc dung cia chung.

Theo mot phuong 4n cu the, sang ché dé xuat hop chat ma cau tric cua n6 la:

, hodc mudi dugc dung cta ching.
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Theo mdt phuong 4n cu the, sing ché dé xuat hop chat ma cau tric cua no la:

, hodc mudi dugc dung cua chung.

Theo mot phwong 4n cu the, sng ché dé xuat hop chat ma cau trac cua nd la:

, hodc mudi duoc dung ciia ching.

Theo mot phuong 4n cu the, sing ché dé xuét hop chat ma cau truc cia no la:

o O

, hodc mudi duoc dung cua ching.

Theo mdt phuong 4n cu the, sang ché dé xuat hop chat ma cu tric cuano la:

, hodc muodi duge dung cua chung.

Theo mdt phuong 4n cu the, sang ché dé xuat hop chat ma cau tric cuand la:

, hodc mudi dugc dung cua chung.

Theo mdt phuong 4n cu the, sang ché dé xuat hop chat ma cau tric cua no 1a:

, hodc muodi duoc dung cua ching.

Theo mot phuong 4n cu the, sdng ché dé xuat hop chat ma cau tric cia n6 la:
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, hodc mudi dugc dung ctia ching.

Theo mdt phuwong 4n cu the, sang cheé dé xuat hop chat ma cau tric cua no la:

, hodc mudi dugc dung cua chung.
Theo mdt phuwong an cu thé, sang ché dé xuat hop chat ma cau tric cua nd la:

o O

sy,
~, o/\/\o = 1y

K , hodc mudi dugc dung cua chiing.

Theo mdt phuwong 4n cu the, sang cheé dé xuat hop chat ma cau tric cia no 1a:

, hodc mudi dugc dung ctia chung.

Theo mdt phuong 4n, sang ché dé xuét hop chat c¢6 ciu tric ctia cong thue I, IA

hoic IB trong d6 cac hop chét nay duoc chon tir:

0
R10 R10
| o, w. |
e 0 |W\ N YN
\O I ~ P \O Y/
N N
Y \4

trong d6 W va'Y doc 1ap 1a N hodc C, voi diéu kién 1a W va Y khong cung 1a C, va trong

d6 R 13 nhu duoc mé ta & day hodc nhém thé dugc thé hién trong bang 2 va

R
SR SO S H R N
a TTTRTLR s GseR
Yla“RrR, O [ O , O , 000, 0O 0 | divonghodc di vong dugc

thé, heteroaryl hodc heteroaryl dugc thé, trong d6 R va R' doc lap 1a alkyl hodc alkyl

duoc thé.
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Theo céc phuong 4n cu thé, sing ché dé xuét cac hop chit c6 cong thic I, JA

hoic IB trong d6 cac hop chat nay duoc chon tir:

trong d6 W va'Y doc lap 1a N hoac C, véi didu kién 1a W va Y khong cung 1 C, va trong
d6 R 13 nhu dwoc md ta & day hodc nhém thé dwoc thé hién trong bang 2.
Theo cac phuong 4n cu thé khac, séng ché dé xuét cac hop chét c6 cong thirc I,

IA hoic IB trong d6 cac hop chit nay duge chon tir:

trong d6 W va'Y doc 1ap 1a N hodc C, voi didu kién 14 W va Y khong cung 1a C, va trong

d6 R 13 nhém thé nhu dugc md ta & day hodic nhém thé duge thé hién trong bang 2, va
R 12 H, alkyl hoic alkyl dwgc thé.

Theo phuong 4n khéic cua sang ché, cac hop chat c6 cong thic I, cong thirc IA

hodc cong thic IB dugc chon tu:
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R .
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N MeO™ Y l}l' MeO Y MeO Y
R a R MeO Y

R

trong d6 W va'Y doc 1ap 1a N hodc C, véi diéu kién 1a W va Y khong cung 1a C, va trong
d6 R 13 nhém thé nhu duge md ta & day hodc nhém thé duge thé hién trong bang 2, va

H RI“
ROSR S Ne

O// \\O O’/ \\O

5 5 b

AR A O

R 1a hydro, hydroxy, c O

o=

heteroxycloalkyl hodc heteroxycloalkyl duoc thé, heteroaryl hodc heteroaryl dugc thé,
trong d6 R' va R" doc 1ap 1a alkyl hodc alkyl dugc thé.

Theo phuong 4n khéc, sang ché @ xuét hop chét co cong thirc I, cong thirc TA
hoic cong thire IB nhu dugc thé hién dudi day:

trong d6 R, R?, R?, R, R’ va R'! 1a nhu duge mo ta, W va'Y doc 1ap 1a N hodce C, voi
didu kién 1a W va Y khong ctng 1a C, va trong d6 R 1a nhu duge mo ta ¢ day hodc
duoc chon tir cac nhdm thé dugc thé hién trén bang 2, va R’ va R doc 1ap duge chon tir
hydro, hydroxyl, halo, alkyl hodc alkyl duoc thé, alkylen hoic alkylen dugc thé, vong
cacbon hoac vong cacbon dugc thé, heteroxycloalkyl hodc heteroxycloalkyl dugc thé,
aryl hodc aryl dugc thé, heteroaryl hodc heteroaryl duoc thé, trong d6 cdc nhém R va R’

duoc thé nay c6 thé dugc thé bang hydroxyl, halo, alkyl, alkylen, xycloalkyl, di vong,
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o O o L o.R O
O N7 R W _R
Re._S<-R =8
R )J\ R \\)J\N,R \\/U\N’ <""N _ _N. T (0] T
~ 0, T H L F'{ <R~ R \/N\
aryl, heteroaryl, R ’ P <R,

hodc R va R' cling nhau tao thanh vong cacbon hogc di vong spiro, ngung tu hodc ¢6

cau.

Theo phuong an khéc, sang ché dé xuit hop chit ¢ cau triic theo cong thirc I, IA

hoic IB, trong d6 hop chét nay dugc chon tur:

trong d6 W va'Y ddc 1ap 1a N hodc C, voi diéu kién 14 W va Y khong cung la C, va trong
d6 R 1a nhu duge md ta & day hodc dwoc chon tir cdc nhém thé duge thé hién trén bang
2, R va R' doc lap 1a H, hydroxyl, alkyl hodc alkyl dugc thé, axyl, este, carbamoyl,
sulfonyl ure, hodc ure, va trong d6 Z la H, OH, NHz, SH, hoac C, O, N hoac S dugc thé.

Theo phuong an cu thé khéc, sang ché d& xuét hop chat c6 cong thuc L, IA hoac
IB nhu dugc thé hién:
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trong d6 R, R%, RS, R®, va R!! 1a nhu dwgc mo ta, W va'Y doc 1ap 1a N hoac C, véi diéu
kién 12 W va Y khong cung 1a C, va trong d6 R'® la nhu dugc mo ta ¢ day hode dugce

chon tir cac nhém thé dwoc thé hién trén bang 2, R! 1a nhu duoc mo ta, R* va R® doc lap

o - HO o~
duoc chon tu: v/\ MeO.  Cl._ F._ Me. S0 N0 w

> b 5 b 3 b

FF o . F va =0 F F o, Et7 h

3 5
/j\ o~ /ﬁ/\ o
(0] , O

Theo mot phwong 4an, sang ché dé xuét hop chéat ¢6 cong thirc I, cong thire TA

ho#c cong thirc IB nhu dugc mo ta & day hodc mubi duoc dung ctia ching, trong do:

(A)  R°vaR®ddc 1ap 1a hydroxy, halogen, Xyano, amino, alkyl hodc alkyl dugc
thé, alkoxy hoic alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hoic
alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl hodc heteroaryl dugc thé, —CxHox—
phenyl hodc —O—CxHax—phenyl trong d6 x béng 0, 1, 2, 3, 4, 5 hodc 6; hoic R’ va R®
cung nhau tao thanh vong xycloalkyl co6 3 dén 8 canh ho#c vong heteroxycloalkyl c6 3
dén 8 canh, tuy ¥ duoc thé bang R'?, R*, R va/hoac R'*, trong d6 nguyén tir khac loai
trong vong heteroxycloalkyl dugc chon tir O, N, NR*, S, SR* hodc SR??R?*"; va

- R7vaR8 doc lap 12 hydro, hydroxy, halogen, xyano, amino, alkyl hogc alkyl duoc
thé, alkoxy hodc alkoxy duoc thé, xycloalkyl hogc xycloalkyl dugc thé, alkenyl hoic
alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl hodc heteroaryl dugc thé, —CxHax—
phenyl hodc —O—-CyHax—phenyl trong d6 x béng 0,1,2,3,4,5hoac 6; hoac

(B) R’ va R® doc lap 1a hydro, hydroxy, halogen, xyano, amino alkyl hoac
alkyl duoc thé, alkoxy hodc alkoxy duoc thé, xycloalkyl hogc xycloalkyl dugc thé,
alkenyl hodc alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl hoic heteroaryl dugc

thé, —CxHax—phenyl hodc —O—CxHa—phenyl trong d6 x béng 0, 1, 2, 3, 4, 5 hoic 6; va

RS va R’ clng nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hoic vong
heteroxycloalkyl c6 3 dén 8 canh chtra mot nguyén tir khac loai hodc hai hodc nhiéu
nguyén tir khéc loai, tily ¥ dugc thé bang R'%, R%, R'6 va/hoac R'?, trong d6 mdt nguyén
tir khac loai trong vong heteroalkyl 12 NR?® va hai hodc nhiéu nguyén tir khac loai dugc
chon tir N, NR%, O, S, SR?? va SRZ2R**'; hogc
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(C) R’ va R®doc lap 1a hydro, hydroxy, halogen, xyano, amino alkyl hodc
alkyl duogc thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl duoc thé,
alkenyl hodc alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl hoic heteroaryl dugc

thé, —CxHax—phenyl hoidc ~O—CxHax—phenyl trong d6 x bang 0, 1,2, 3, 4, 5 hodc 6; va

R7 va R® ddc 14p 1a hydroxy, halogen, xyano, amino, alkyl hodc alkyl dugc thé,
alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hodc alkenyl
duoc thé; aryl hodc aryl duoc thé, heteroaryl, —CxHax—phenyl hodic —O—CxHax—phenyl
trong do x béng 0, 1,2, 3,4, 5 hoic 6; hoiic R” va R® cling nhau tao thanh vong xycloalkyl
¢6 3 dén 8 canh hodc vong heteroxycloalkyl ¢6 3 dén 8 canh, tiy y dugc thé bang R!7,
R!® R va/hoac R'®, trong d6 nguyén tir khac loai trong vong heteroxycloalkyl dugc
chon tir O, N, NR?, S, SR?? hoic SR??R?",

Theo mot phuong 4n, sang ché d& xuit hop chét c6 cong thie I, cong thire IA
hodc cdng thirc IB nhu duge md ta & day hodc mubi dugc dung ciia chung, trong d6 hop
chat nayduoc chon tir cac hop chét trong bang 1, va trong d6 R'® 1a nhu duge mo ta &

day hoac 1a nhom thé dugc thé hién trong bang 2, hodc tautome cua ching.

Ban mo6 ta sang ché boc 16 phuong phép diéu tri hodc phong ngira bénh nhiém
virut & d6i tugng nhay véi hogc bi nhiém virut bao gém budce cho dbi tugng dung chét
trc ché khang nguyén HBe hodc HBs trong d6 chét e ché nay 14 hop chét c6 cong thirc

I, cdng thuc IA hodc cong thire IB nhu duge md ta ¢ day.

Ban mb ta sang ché boc 16 phuong phép diéu tri hodc phong ngira bénh nhiém
virut viém gan B ¢ @i twong nhay véi hodc bi nhiém virut viém gan B bao gdm bude
cho déi twong ding chét trc ché khang nguyén HBe hodc HBs trong d6 chét trc ché nay

13 hop chét c6 cong thic I, cong thirc IA hodc cong thirc IB nhu dwgc mo ta & day.

Ban mo ta sang ché boc 16 phuong phép diéu tri hodc phong ngira bénh nhiém
virut viém gan B ¢ d6i twong nhay véi hodc bi nhi®m virut viém gan B bao gdm budc
cho déi tuong ding chét rc ché khang nguyén HBe hodc HBs trong d6 chit wrc ché nay
bao gdm hop chét tir bang 1 trong d6 R'® 12 nhém thé dugc thé hién trong bang 2 hogc

tautome ciia nd, hodc trong d6 chét trc ché 1a hop chét tir bang IB.

Ban mo ta sang ché bdc 16 phuong phép e ché muc khang nguyén HBe hodc

HBs & ddng vat c6 vu, bao gdm bude cho dong vat c6 va ndy dung lwong hitu higu trong
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didu tri ciia hop chét c6 cong thirc I, cong thirc IA hodc cong thirc IB nhw duge md ta ¢

day hodc mubi, solvat hodc hydrat dugc dung cua no.

Ban md ta sang ché boc 16 phuong phap Gc ché muc khang nguyén HBe hodc
HBs & dong vat co6 vu, bao gém budce cho dong vat c6 vi nay dung lugng hitu hi€u trong
didu tri ciia hop chét c6 cong thirc I, cong thirc IA hodc cong thirc IB nhu duge md ta ¢
day hodc mudi, solvat hogc hydrat dugc dung cia n6, trong d6 dong vét c6 va nay la
nguoi.

Theo mdt phuong an, sang ché @ xuét dugc phdm chira chit pha lodng dugc
dung va lugng hiru hiéu trong diéu tri cta hop chét c6 cong thire I, cong thirc IA hodc

cong thirc IB nhu dugc md ta ¢ day.

Theo mdt phuong an, sang ché d& xuét hop chit c6 cong thirc 1, cong thie IA
ho#c cong thirc IB nhu duge md ta & day, hodc dugc phém chtra n6, dé st dung trong

tri ligu.

Theo mdt phuong &n, sang ché d& xuét hop chit c6 cong thirc 1, cong thuc IA
ho#c cong thirc IB nhu dugc md ta ¢ day, hodc duge phém chtra n6, dé st dung trong

viéc diéu tri bénh nhiém virut.

Theo mot phuong 4n, sang ché dé xut hop chit c6 cong thirc I, cong thic IA
ho#ic cong thirc IB nhu duge md ta & day, hodc duge pham chira né, dé sir dung trong
viéc didu tri bénh nhidm virut, trong d6 bénh nhiém virut nay 1a bénh nhiém virut viém

gan B.

Ban mo ta sang ché boc 19 viéc st dung hop chét ¢6 cong thic I, cong thic TA
hodc cdng thirc IB nhu duge md ta ¢ day, hodc duge phém chtra n6, dé san xuét thudc
dé sir dung trong diéu tri bénh nhiém virut viém gan B ¢ ngudi.

Theo mdt phuong an, sang ché @& xuét hop chit c6 cong thirc I, cong thic IA
ho#c cong thirc IB nhu dugc md ta ¢ day, hodc duge phém chtta né, dé st dung trong
liéu phap y té.

Theo mdt phuong an, sang ché d& xuat hop chat c6 cong thie I, cong thic 1A
ho#c cdng thitc IB nhu duge md ta ¢ day, hodc dugc phim chira né, dé st dung trong

viéc diéu tri hodc phong nglra bénh nhiém virut viém gan B & nguoi.
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Theo mot phwong 4n, sang ché dé xuét hop chat c6 cong thie I, cong thic IA
hodc cong thirc IB nhu dugc mo ta ¢ day, hodc dugc phém chira n6, dé st dung trong

viée te ché mirc khang nguyén HBe hodc Hbs trong HBsAg cuia dong vat c6 vi in vitro.

Céc hop chét duoe mo ta & dy c6 thé ton tai duéi cac dang ddng phan 18p thé
hodc ddng phan hinh hoc cu thé. Sang ché dy tinh tAt ca cac hop chat nhu vay, bao gdm
céc chat ddng phén cis va trans, cac chét dong phan dbi anh (-) va (+), cac chat dong
phan déi anh (R) va (S), céc chét dong phan khong dbi quang, céc chat dong phan (D),
cac chét dong phén (L), cac hdn hop triét quang cua chung, va cac hdn hop khéc cta
chung, nhur cic hdn hop duge lam giau vé mit ddng phan d6i anh hodc vé mit dong
phan khong d6i quang, 1a nam trong pham vi ctia sang ché. Cac nguyén tir cacbon khong
d6i xtimg bd sung c6 thé c6 mit trong nhém thé nhu nhém alkyl. T4t ca cac chét dong
phén nhu vay, cling nhu cac hdn hop ctia chung, déu duoc du tinh 13 nam trong pham vi

cua sang che.

Céac chét dong phan hoat quang (R) va (S) va cac chat ddng phan d valcé thé
duge didu ché bang cach sir dung céac synthon khong d6i xtmg hodc cac chit phan ung
khéng ddi xing, hodc dugc phan giai bang céach sir dung cac k¥ thuét thong thuong. Vi
du, néu chit ddng phan ddi anh cu thé cuia hop chit theo sang ché 1a mong mubn thi né
¢6 thé duoc didu ché bang cach tong hop khong dbi xtmg, hodc bang cach tao dan Xuét
v6i chét phu tro khong ddi xtmg, trong d6 hdn hop chat ddng phan khong d6i quang thu
duge duge phan tach va nhém phy trg duge phéan ct dé thu duge céc chat dong phan
dbi anh tinh khiét mong mudn. Céch khac, néu phan tir chita nhém chirc bazo, chéng
han nhu nhém amino, hodc nhém chire axit, ching han nhu nhém carboxyl, cac mudi
khéng ddi quang ¢ thé dugc tao thanh véi axit hodc bazo quang hoat thich hop, sau d6
12 budc phan giai cac chit dong phan khong d6i quang dugc tao thanh béang cach két
tinh phan doan hodc bﬁmg cac bién phép sdc ky da biét trong linh vuc, va sau d6 thu hoi
céc chét ddng phan déi anh tinh khiét. Ngoai ra, viéc tach céc chat ddng phan ddi anh
va céc chit ddng phan khong dbi quang thuong dugc thuc hién bing cach sir dung
phuong phéap sdc ky str dung cac pha tinh, khong d6i xtmg, thy y két hop véi viéc tao

dAn xuit hoa hoc (vi du, tao thanh cic carbamat tir cac amin).

Theo phuong &n khéc, sang ché @& xuét hop chét c6 cong thic I, cong thuc IA

hodc cong thirc IB dé st dung trong tri lidu.
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Theo phuong 4n khéc, sang ché @& xuét hop chit c6 cong thuc I, cong thie TA

hoac cong thuc 1B, dé sir dung trong diéu tri bénh nhiém virut.

Ban mb ta sang ché boc 16 viée sir dung hop chit c6 cong thirc I, cong thire A
hodc cong thirc IB trong san xuét thubc dé st dung trong diéu tri bénh nhiém virut &
nguoi.

Theo mdt phuong 4n khéc, sang ché @2 xuét dugc phdm chira chét pha lodng
duoc dung va lugng hitu hiéu trong diu tri ciia hop chat nhu duge dinh nghia trong

cong thire I, cong thirc IA hodc cong thirc IB.

Theo mot phuong an, dugc pham chira hop chét ¢6 cong thic I, cong thic TA
hodc cong thirc IB hodc mudi ciia né 1a duge pham thich hop dé ding ngoai dudng tiéu
héa. Theo phuong &n khéc, dugc phdm 13 dwgc phidm ding ngoai dudng tiéu hoa tac

dung dai. Theo phuong an khéc, duogc phim nay 13 dugc pham hat nano.

Theo mot phuong an, duge phdm chira hop chét c6 cong thire I, cong thuc IA
hodc cong thirc IB hodc mudi ciia né 1 duge pham thich hop dé ding qua dudng miéng,
truc trang, tai chd hoic trong tinh mach, trong d6 dugc phém nay tuy y chira mot hodc

nhiéu chit mang, chét bd tro hodc chét din dugc dung.

Theo mot phuong én, cac hop chét c6 cong thuc I, cong thic A hodc cong thirc
IB dugc bao ché dé dung qua duong miéng, va c6 thé duoc dung duéi dang dang bao
ché thong thuong, vi du, dudi dang dang lidu lugng bét ky ctia chét rdn nhu vién nén,
bot, hat, vién nang, va cac dang tuong tu; chit dang nuéc; huyén phu dang dau; hoic
chit long nhu sird va con ngot. Theo mot phuong an, cac hop chét ¢6 cong thirc I, cong
thirc IA hodc cong thitc IB dugce bao ché dé dung ngoai duong tiéu hoa, va co thé dugc
dung du6i dang huyén phi dang nuéc hodc dang dAu tiém dugc, hoc dang thude nho
giot vao miii. Khi bao ché dugc phdm ding ngoai duong tiéu héa v6i hop chét c6 cong
thirc I, cong thirc IA hodc cong thirc IB, cac ta duoc, cac chét gén két, cac chét 1am tron,
cac dung méi nudce, cadc dung moi dang dAu, cé4c chit nhii hoa, cic chét tao huyén phu,
cac chét bao quan, cac chét 1am 6n dinh thong thuong va céc chét tuong tu c6 thé duoc
tiy v st dung. Diac biét 13, dbi v6i thube khang virut, tac nhén dung qua dudng miéng
13 duge wu tién. Dang bao ché chira hop chét c6 cong thie I, cong thirc IA hodc cong

thize IB ¢6 thé duge bao ché bing cach két hop (vi du tron) lugng hitu hiéu trong diéu
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tri ciia hop chét c¢6 cong thire I, cong thitc TA hodc cong thirc IB véi chit mang hoic

chét pha loang dugc dung.

Céac dugc pham thich hop dé dung qua duong miéng c6 thé dugc trinh bay dudi
dang c4c don vi riéng biét nhu cac vién nang hodc céc vién nén; cac dang thubc bot hodc
hat; cac dang dung dich hodc hdn dich trong nudc hodc chét 16ng khong phai 1a nudc;
dang bot hodc dang bot min an dugc; hodc dang nhii twrong 1ong dau trong nuéc hodc

dang nhii twong 16ng nudc trong dau.

Vi du, d& ding qua duong miéng dudi dang vién nén hodc vién nang, hop chét
¢6 cong thirc I, cong thire IA hodc cong thirc IB ¢o6 thé dugc két hop véi chat mang tro
ding qua dudng miéng, khong doc, duge dung nhu etanol, glyxerol, nude, va cac chét
tuong ty. Cac thude dang bot duge bao ché bang cach tan nho hop chét c6 cong thire I,
cong thitc IA hodc cong thirc IB thanh kich ¢& min thich hop va tron v6i chit mang dugc
1y duoc tan nhd mot cach twong ty nhu hydrat cacbon an dugc, vi du nhu tinh bot hodc

manitol. Huong liéu, chat b4ao quén, chat phan tan, va chat tao mau cling ¢6 thé c6 mat.

Cac vién nang dugc tao ra béng cach bao ché hdn hop bot, nhu néu trén, va nap
vao vo gelatin da c6. Cac chét 1am tron va cac chét lam truot nhu silic oxit keo, bt talc,
magie stearat, canxi stearat hodc polyetylen glycol rén c6 thé duoc bd sung vao hdn hop
bot nay trude cong doan nap. Chét gdy rd hodc chat 1am hoa tan nhu aga-aga, canxi
cacbonat hodc natri cacbonat cling c6 thé dugc bd sung vao dé cai thién tinh kha dung

cta thudc khi vién nang duogc tiéu hoa.

Hon nita, néu mudn hoic néu cln, cac chat két dinh, cac chét 1am tron, cac chit
gy 13 va cac chét tao mau thich hgp cling ¢6 thé dugc két hop vao hdn hop. Céc chat
két dinh thich hop gdm tinh bdt, gelatin, cac dudng tw nhién nhu glucoza hodc beta-
lactoza, duong ngd, gom tu nhién va gdbm tbng hop nhu acaxia, tragacanth hodc natri
alginat, carboxymetylxenluloza, polyetylen glycol, sap va cac chét twong tw. Cac chit
lam tron dugc su dung trong cic dang li€u lugng nay bao gém natri oleat, natri stearat,
magie stearat, natri benzoat, natri axetat, natri clorua va cac chét tuong tu. Céc chat gy
rd g@)m, nhung khong chi gidi han 6, tinh bot, metyl xenluloza, aga, bentonit, gobm
xanthan, va cac chét tuong tu. Céc vién nén dugc tao ra, vi du, béng cach bao ché hdn
hop bot, tao hat hodc 1én chit, bd sung chét 1am tron va chét gdy ra va nén thanh cac

vién nén. Hdn hop bot duge bao ché bang cach tron hop chét, da duoc tan nhd mdt cach
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thich hop, véi chét pha loding hodc chit nén nhw néu trén, va tlly ¥, véi chat két dinh nhu
carboxymetylxenluloza, aliginat, gelatin, hodc polyvinyl pyrolidon, chét 1am cham su
hoa tan nhu parafin, chét tang tdc su tai hap thu nhu mudi bac bén va/hoic chat hap thu
nhu betonit, kaolin, hodc dicanxi phosphat. Hon hgp bdt nay c6 thé duoc tao hat bang
cach 1am w6t véi chit két dinh nhu sird, hd tinh bot, nhua acadia, hodc cac dung dich
ctia cac chat xenluloza hodc cac chat polyme va ép qua sang. Céach khac dé tao hat 13,
hdn hop bot ¢ thé duge chay qua méy tao vién nén va két qua 1 cac thanh 1én dugc tao
thanh mot cach dé dang dugc v& thanh cac hat. Cac hat nay co thé duoc 1am tron dé
ngin ngua sy dinh vao cac khuon tao vién nén bing cach bd sung axit stearic, mudi
stearat, bot talc hodc ddu khoang. Sau d6 hdn hop duge 1am tron nay duge nén thanh
céc vién nén. Cac hop chét theo sang ché ciing c6 thé duogc két hop voi chat mang tro
chay tu do va dugc nén thanh cac vién nén mot cach truc tiép ma khong trai qua céc
budc tao hat hodc 1én. L&p phu bao vé trong hodc mo gdm 16p sen-lac bit kin, 16p dudng
hodc chét liéu polyme va 16p sap bong ¢ thé duge cung cép. Chit nhuém mau c6 thé

duoc bd sung vao cac 16p phii nay dé phan biét cac lidu lugng don vi khic nhau.

Céc chit 1ong diing qua duong miéng nhu dung dich, sird va cdn ngot ¢6 thé duoc
bao ché dusi dang don vi liéu luong sao cho lugng thude nhét dinh s& chira luong dinh
trude ciia hop chét. Cac sird c6 thé dugc bao ché bang cach hoa tan hop chit trong dung
dich nuéc duge tao hwong vi thich hop, trong khi cac cdn ngot duge bao ché bang cach
st dung chét dén dang cdn khong ddc. Céc hdn dich co thé dugc bao ché bang cach phan
tan hop chat trong chét din khong doc. Céac chét 1am hoa tan va cac chét nhii héa nhu
cé4c ruou isostearyl etoxyl hda va cac polyoxy etylen sorbitol ete, cac chét bao quan, cac
chét phu gia hwong liéu nhu dau bac ha hodc cac chat 1am ngot tu nhién hodc sacarin
hodc cac chit 1am ngot nhan tao khéc, va cac chét twong tu ciing c6 thé dugc b sung.

Néu thich hop, cac duge phim don vi lidu lugng dé dung qua dudng miéng c6
thé dugc bao vi nang. Dugc phdm chita cac hop chit c6 cong thirc I, cong thirc IA hodc
cong thire IB con c6 thé duge bao ché dé kéo dai hodc duy tri viée giai phong, vi du
béng cach bao hodc nhing céc chét dang hat trong polyme, sap, hodc cac chét twong tu.

Cac hop chét c6 cong thirc I, cong thitc IA hodc cong thirc IB hodc cac mudi, cac

solvat hodc c4c hydrat ciia n6, cé thé con duge dung dudi dang cac hé phan phét liposom,
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nhu céac tai don 16p nho, céac tii don 16p 16n va cac thi da 16p. Cac liposom ¢ thé duoc

tao thanh tir nhidu phospholipit, nhu cholesterol, stearylamin hogc phosphatidylcholin.

Cac hop chét c6 cong thire I, cong thitc IA hodc cong thire IB hoac cac mudi, cac
solvat hodc cac hydrat ciia né, ¢6 thé con duge phan phat bang cach sir dung c4c khang
th8 don dong dudi dang cac chit mang riéng r& ma dugc két hop véi cac phan t hop
chét. Céc hop chét c6 thé con duge két hop véi cac polyme hoa tan 1am cac chat mang
thube c6 thé huéng dich. Cac polyme nhu vy c6 thé bao gém polyvinylpyrolidon,
pyrancopolyme, polyhydroxypropylmetacrylamit-phenol, polyhydroxyetylaspartamit-
phenol, hodc polyetylenoxitpolylysin dugc thé bang cac gdc palmitoyl. Hon nita, cac
hop chét c6 thé duoc két hop vao nhém céc polyme c6 thé phan hiy sinh hoc hiru dung
trong viéc dat dugc sy giai phong thudc c6 kiém soat, vi du, axit polylactic, polepsilon
caprolacton, axit polyhydroxy butyric, polyorthoeste, polyaxetal, polydihydropyran,

polyxyanoacrylat va cac copolyme khéi lién két ngang hodc ludng tinh cua cac hydrogel.

Céac dugc pham thich hop dé dung qua da c6 thé dugc trinh bay dudi dang cac
tAm dén riéng biét duoc dy tinh dé duy tri twong tac mat thiét voi bidu bi cua déi tuong
nhéan trong thoi gian dai. Vi du, cac hgp chét c6 cong thire I, cong thic IA hodc cong
thitc IB ¢6 thé duge phan phat tir tAm dan bing cach dién chuyén ion nhu thuong duge

md ta trong Pharmaceutical Research, 3(6), 318 (1986).

Céc duge pham thich hop dé dung tai chd c6 thé duge bao ché dudi dang thude
m&, kem, hdn dich, thudc xtre, thude bot, dung dich, hd nhio, gel, thude phun, sol khi
hodc dau. Néu duge bio ché dué6i dang thuéc m&, thanh ph?m hoat tinh c¢6 thé dugc ap
dung véi chit nén parafin hodc chit nén thudc m& c6 thé hoa tron véi nude. Cach khac,
thanh phﬁn hoat tinh ¢6 thé dugc bao ché dudi dang kem véi chét nén kem dau trong

nudce hodc chat nén nudce trong dau.

Céc dugce phim thich hop dé dung & truc trang c6 thé dugc trinh bay duéi dang
thubc dan hodc dudi dang thudc thut.

Céc duoc phim thich hop dé dung ¢ mfii trong d6 chét mang 14 chét rin bao gdm
bot thd co ¢o hat, vi du, nam trong khoang tu 20 dén 500 micron ma dugc dung theo
cach hit, tirc 13, bing cach hit nhanh chéng qua duwong miii tir 6 chira bot dugc gitr &

gan v6i mili. Dugc pham thich hgp trong d6 chét mang 13 chét long, dé dung lam thude

51

51/186



42333

phun qua miii hodc duéi dang thubc nho giot vao miii, bao gdm céc dung dich dang

nudc hoac dang dAu chtra thanh phan hoat tinh.

Dugc phim thich hop dé ding bing cach hit bao gdm céc bui hodc suong hat
min, ma co thé dugc tao ra béng cach dung nhiéu loai khac nhau g@)m sol khi duogc tao

ap, chura lidu luong, khi dung hodc khi cu bom.

Duoc phim thich hop dé ding ngoai dudng tiéu héa bao gdm dung dich tiém vo
trung chira nude va khong chira nude ma co thé chira céc chét chdng oxy héa, cac chit
dém, chat kim ham vi khudn, va dung dich khién cho dugc phém co tinh déng truong
v&i mau cua ddi twong nhan dy tinh, va hon dich vo trung chira nuGe hodc khong chira
nude ¢6 thé bao g?)m chét tao hdn dich va chit 1am dic. Cac duoc phém c6 thé duoc
chira trong dd chita don lidu hodc da lidu, vi du, ampun va 6ng thudc tiém bit kin, va cé
thé bao quan trong didu kién sdy kho lanh (dong khd nhanh) ma chi doi hoi viée bo sung
chit mang 1éng vo trung, vi dy, nude dé tiém, ngay tru6c khi stt dung. Dung dich va hdn
dich tiém ché ngay ltic ding c6 thé duoc diéu ché tir cac thudc bot, thudce hat va vién
nén vo trung.

Can hiéu rang, ngoai cac thanh ph?m dic biét duogc néu trén day, duge phém duoc
mod ta & day co thé con chira cac chét khac thong thuong trong linh vyc nay lién quan
dén loai dugc pham st dung, vi du cac dugce pham thich hop dé ding qua dudng miéng

c6 thé gdm céc chét tao huong.

Luong hitu hiéu trong didu tri cua hop chét c6 cong thic I, cong thire IA hodc
cong thirc IB s& phu thudc vao mot sb yéu t6 bao gém, vi du, tudi tac va trong luong cta
ngudi hodc dong vat khac, tinh trang bénh chinh xac can diéu tri va do ning cua no, ban
chét cua dugce pham, va duong dung, va cudi cing s& duge quyét dinh boi bac s§ didu
tri. Lugng hitu hiéu ctua mubi hodc hydrat ctia n6 ¢6 thé dugc xac dinh dudi dang ty 18
cta lugng hitu hi€u cta hop chét c¢6 cong thirc I, cong thitc IA hodc cdng thirc IB hodc

cac mudi, cac solvat hodc cac hydrat ciia ban than no.

Céac phuong 4n cua sang ché dé& xuét viéc dung hop chit cé cong thic I, cong
thitc TA hoic cong thirc IB cho bénh nhan khée manh hodc bi nhiém virut, hodc dudi
dang chét don 1& hodc dudi dang két hop véi (a) chit khac ma hitu hiéu trong diéu tri

hodc phong nglra virut viém gan B hodc virut viém gan D, (b) chat khac ma cai thién
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dap tmg mién dich va strc chiu dung, hodc (c) chat khdc ma lam giam sy viém va/hoic

dau.

Cac hop chét c6 cong thirc I, cong thirc IA hodc cong thirc IB hodc cac mudi, cac
solvat hodc cac hydrat cia nd, duge cho 1a c6 hoat tinh trong viéc ngan nglra, lam dung
hodc lam gidm tac dong cia virut viém gan B bing cach trc ché cac khang nguyén HBe
va/hoic HBs, nhd d6 can thiép hodc ngin ngira virut dé khong con duy tri trong té bao

chu va khién cho virut khéng thé sao chép.

Ban md t& sang ché boc 16 phwong phap diéu tri virut viém gan B va/hodc virut
viém gan D bang cach cho dong vat c6 va ding luong hiru higu trong diéu tri ctia hop
chét c6 cong thirc I, cong thirc IA hodc cong thirc IB, hodc mubi, solvat hoic hydrat

duoc dung cuia n6. Theo mdt phuong an, dong vat c6 v la ngudi.

Ban mb ta sang ché bdc 16 phuong phap giam khang nguyén HBe va/hodc HBs
o dong vat co vu béang cach cho dong vat c6 vi nay dung lugng hitu higu trong diéu tri
ctia hop chét c6 cong thirc I, cong thire IA hodc cong thic IB hodc mudi, solvat hodc

hydrat dugc dung ctia nd. Theo mot phuong an, dong vat c¢6 va 1a nguoi.

Theo cac phuong an khéc, cac hgp chit theo sang ché c6 thé duoc sir dung két
hop v6i mot hodc nhiéu cht tri liéu khang virut hodc chét khang viém hitu dung trong
viéc phong ngira hodc diéu tri c4c bénh virut hodc céc bénh 1y két hop. Do do, cac hop
chét theo séng ché va cac mubi, cac solvat cua chung, hodc céac dan xuét dugc dung khac
cua chung, c6 thé duoc st dung mot minh hodc két hop véi cac chét tri liéu khang virut

hoéc khang viém khéc.

Céc hop chét theo sang ché va céc (cac) chat co hoat tinh dugc ly bt ky khac c6
thé duoc ding cung nhau hoic dung riéng r& va, khi duge dung riéng ré, viéc dung c6
thé dién ra ddng thoi hodc 1an luot, theo thi tyr bat ky. Cac lugng hop chét theo sang ché
va (cac) chét c6 hoat tinh dugce 1y khac va thoi gian ding lién quan s& dugc chon dé dat
duoc tac dung tri liéu két hop mong mudn. Viéc dung két hop hop chat theo sdng ché
va cac mubi, céc solvat, hodc cac dan xudt duoc dung khac ctia nd voi cac chét diéu tri
khac c6 thé du6i dang két hop bang cach dung dong thoi trong: (1) mot dugc pham don
nhit gdm ca hai hop chat; hodc (2) céc dugce pham riéng r& ma mdi dugc pham chtta

mdt trong sd cac hop chét nay.
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Céch khac, két hop c6 thé dwoc ding riéng r& theo cach thirc 1an lugt trong d6
mdt chit didu tri duoc dung thir nhét va chét diéu tri con lai duge dung thi hai hodc v.v.
Viéc ding 14n lugt nhur vay c6 thé 13 gin v& thoi gian hodc cach xa nhau vé thoi gian.
Céc lugng cta (céc) hop chét c6 cong thirc I, cong thirc IA hodc cong thirc IB hodc cac
mudi cta chung va (cic) chat cé hoat tinh duoc 1y khac va thoi gian dung lién quan

séduoc chon dé dat duoc tac dung tri liéu Kkét hop mong mudn.

Cu thé hon 13, cac phuong 4n dé xuét phuong phap nhu duge md ta bao gdm viéc
dung chét bd sung dugc chon tir chét chdng virut, chit khang sinh, chit giam dau, chét
chbng viém khong steroit (NSAID), chét chéng ndm, chét diét ky sinh trung, chat chéng
non, chit chong tidu chdy, hoic chét trc ché mién dich. Theo cac phuong 4n nhét dinh,
chét chéng virut 13 chat chéng viém gan B hoic chét chdng viém gan C. Cu thé hon nira
13, chét bd sung nay duoc ding dudi dang mot phan cia dang liéu don cia duge phim

da néu, hoac dudi dang liéu lugng riéng ré.

Sang ché huéng dén céc hop chét, cac ché phim va cac duge phdm ma ¢ tinh
hitu ich dé lam phuong phap diu tri méi va/hodc liéu phap phong ngira ddi v6i bénh
nhidm virut. Trong khi khong mudn bi b6 budc boi gia thuyét cu thé bét ky, cac hop
chét theo séang ché dugc cho 1 c6 kha ning tc ché mirc khang nguyén HBe va HBs ¢
d6i tugng bi nhiém virut viém gan B hodc bi bénh nhiém virut viém gan B man tinh.
Bing cach giam mirc khang nguyén HBe va HBs & d6i tugng bi nhiém virut viém gan
B, céc hop chit duoc mo ta & day 1a hitu hiéu dé diéu tri cac bénh nhiém viém gan B,
va céc rbi loan thir cdp nhu xo gan, suy gan va ung thu gan ma thudng két hop véi bénh

nhiém virut viém gan B.

Ban md ta sang ché boc 16 phuong phap diéu tri hodc phong ngira bénh nhiém
virut viém gan B & ddi tugng bi nhiém HBV bao gdm buéc cho dbi tugng nay dung chét
trc ché khang nguyén HBe va/hoic HBs, trong d6 chét trc ché nay 13 hop chét c6 cong
thire I, cong thire IA hodc cong thuc IB.

Ban mo ta sang ché boc 16 phuong phap diéu tri bénh nhiém virut viém gan B
va/hogic bénh nhiém virut viém gan D & dbi tugng bi nhiém virut bao gbm bude cho dbi

tuong dung hop chét tir bang 1.
Ban mb ta séng ché boc 16 phuong phap diéu tri bénh nhidm virut & di twong

qua trung gian it nhat mot phan béi virut trong ho virut viém gan B va hodc ho virut
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viém gan D, bao gdm buéc cho ddi twong ndy dung dugc phim chira hop chét c6 cong
thirc bt ky trong sd cong thirc I, cong thirc IA hodc cong thirc IB, hodc mudi dugce dung
cta nd.

Ban mé ta sang ché boc 16 phwong phap trc ché sy tién trién ciia bénh nhiém virut
& dbi twong c6 nguy co bi nhiém virut viém gan B va/hodc virut viém gan D, bao gbdm
budc cho dbi twong dung lwong hiru higu trong didu tri ctia hop chét ¢ cong thirc I,

cong thirc TA hoac cong thirc IB, hodc mubi dugc dung cia noé.

Ban mb ta sang ché boc 16 phuong phap phong nglra bénh nhiém virut & dbi
tuong c6 nguy co bi nhiém virut viém gan B va/hodc virut viém gan D, bao gdm bude
cho dbi twong dung lugng hitu hiéu trong diéu tri ctia hop chét c6 cong thirc I hodc cong

thirc IA, hodc muoi dugc dung cia nd.

Ban md ta sang ché boc 16 phuong phép diéu tri bénh nhidm virut & déi tugng bi
bénh nhi®m virut ndy, bao gdm budc cho ddi twong dung lugng hitu hiéu trong didu tri
ctia hop chat c6 cong thirc I, cdng thire IA hodc cong thirc IB, hodc mudi dugc dung clia
no.

Céc hop chit, cac phuong phéap va céc duge phdm dé diéu tri cac bénh nhiém
virut, bing cach ding cac hop chét c6 cong thire I, cong thic IA hodc cong thirc IB véi
lugng hitu hi¢u trong diéu tri, dugc bdc 1d. Cac phuong phap didu ché cac hop chét c6
cong thirc I, cong thirc IA hodc cdng thirc IB va cac phuong phap s dung cac hop chét
va cac dugc phém chira ching cling dugc bde 19. Cu thé 13, viéc diéu tri va phong ngira
cic bénh nhiém virut nhu cac bénh gy ra bai virut viém gan B va/hodc viém gan D

dugc bdc 10.

Theo cac phuong an khéc, cac hop chét dugc mo ta & day 14 hitu dung dé diéu tri
céc bénh nhiém & dbi tuong trong d6 bénh nhiém nay gay ra boi ching virut viém gan

B vi/hoic virut viém gan D khang da thudc.

Theo céc phuong 4n khéc, hop chat theo sang ché, hodc mudi duge dung ctia né,

dugc chon tir cac hop chét duge néu trong bang 1.
Vi du thwe hién sang ché
Céc so dd tong hop

Céc hop chét theo sang ché c6 cong thirc I, cong thire IA hodc cong thirc IB
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Re RT O , R6 R7 , hOEIC Re R7 N
Cong thuc 1 Cong thuc A Cong thuc IB,

hoic cac mudi duge dung twong g cla no6, duge dieu che bang cach sur dung cac quy

trinh tong hop hitu co thong thudng, trong do:
C* la nguyén tr cacbon tam lap thé ma ¢ ciu hinh 13 (R) hoic (S);
W vaY doc 1ap 1a C hodc N, vé6i diéu kién 123 W va Y khong cung 1a C;
trong dé

néu W 1a C, thi R! 1 hydro, hydroxy, halogen, xyano, amino hodc amino dugc
thé, thio hodc thio dugc thé, alkyl hodc alkyl duoc thé, alkoxy hoic alkoxy dugc thé;
xycloalkyl hodc xycloalkyl duoc thé; alkenyl hodc alkenyl dugc thé; heteroxycloalkyl
¢6 3 dén 8 canh hodc heteroxycloalkyl ¢6 3 dén 8 canh dugc thé, aryl hodc aryl duoc
thé, heteroaryl hodc heteroaryl dugc thé, pyrolidinyl, —CxHox—phenyl, —O—CxHax—
phenyl, hodc —(Ci.salkyl)N— CxHaox—phenyl trong d6 x bang 0, 1, 2, 3, 4, 5, 6; hodc —
OR'?; va

néu Y 13 C, thi R* 1 hydro, hydroxy, halogen, xyano, amino hodc amino dugc
thé, thio hodc thio duogc thé, alkyl hoic alkyl dugc thé, alkoxy hoc alkoxy dugc thé;
xycloalkyl hoac xycloalkyl dugc thé; alkenyl hodc alkenyl duoc thé; heteroxycloalkyl
¢6 3 dén 8 canh hoidc heteroxycloalkyl c6 3 dén 8 canh dugc thé, aryl hogc aryl dugc
thé, heteroaryl hodc heteroaryl dugc thé, pyrolidinyl, —CxHax—phenyl, —O—CxHax—
phenyl, hodc —(Cisalkyl)N— CxHax—phenyl trong dé x bang 0, 1, 2, 3, 4, 5, 6; hodc —
ORIZ;

trong do

néu W 1a N, thi R! khong ¢ mit; va

néu Y 12 N, thi R* khong c6 mt;

R? va R? doc 1ap duoc chon tir hydro, hydroxy, halogen, Xyano, amino hoac
amino dugc thé, thio hodc thio dugc thé, alkyl hoc alkyl dugc thé, alkoxy hoic alkoxy
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duoc thé; xycloalkyl hodc xycloalkyl dugc thé; alkenyl hodc alkenyl dugc thé;
heteroxycloalkyl c6 3 dén 8 canh hoic heteroxycloalkyl c6 3 dén 8 canh dugc thé, aryl
hodc aryl dugc thé, heteroaryl ho#c heteroaryl dugc thé, pyrolidinyl, —-CxHax—phenyl, —
O—CxHax—phenyl, hodc —(Ci-salkyl)N— CxHax—phenyl trong d6 x bang 0, 1,2,3,4, 5, 6;
hodc —OR'?%;

RS va RO dbc 1ap 12 hydro, hydroxy, halogen, xyano, amino, alkyl hogc alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl hodc
alkenyl dugc thé; aryl hoic aryl dugc thé, heteroaryl hoic aryl dugc thé, —CxHax—phenyl
hoic ~O—-CxHax—phenyl trong d6 x bﬁng 0,1,2,3,4, 5 hodc 6;

R7 vaR® doc 1ap 12 hydro, hydroxy, halogen, xyano, amino, alkyl hogc alkyl dugc
thé, alkoxy hodc alkoxy dugc thé, xycloalkyl hoic xycloalkyl dugc thé, alkenyl hoic
alkenyl dugc thé; aryl hodc aryl dugc thé, heteroaryl, —CxHax—phenyl hodc —O—CxHax—
phenyl trong do x béng 0,1,2,3,4, 5 hoic 6;

hogc R’ va R® cing nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong
heteroxycloalkyl ¢6 3 dén 8 canh, trong d6 nguyén tir khic loai trong vong
heteroxycloalkyl 12 O, N, NR?, S, SR?? hogc SR*¥R*, trong d6 vong heteroxycloalkyl
¢6 3 dén 8 canh nay tiy y dugc thé bang R, R™®, R v/hodc R';

hoic R® va R7 cing nhau tao thanh vong xycloalkyl ¢6 3 dén 8 canh hodc vong
heteroxycloalkyl chira m§t nguyén tir khac loai hodc hai hodc nhiéu nguyén tir khéc loai,
thy y dugc thé bang R'*, R, R!¢ vavhodc R, trong d6 mot nguyén tir khac loai trong
vong heteroalkyl 14 NR?® va hai hoac nhidu nguyén tir khac loai dugc chon tir N, NR*,
0, S, SR?? va SRZR?*,

hozc R7 va R? cing nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hoic vong
heteroxycloalkyl ¢6 3 dén 8 canh, tuy ¥ dugc thé bang R'7, R'7, R!® va/hoac R'¥, trong
d6 nguyén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR?? hoic
SR22R22';

R? 14 lién két, hydro, hydroxy, halogen, xyano, amino, alkyl hodc alkyl duoc thé,
alkoxy hoac alkoxy duoc thé, xycloalkyl hodc xycloalkyl dugc thé, alkenyl ho#c alkenyl
duoc thé, heteroxycloalkyl hodc heteroxycloalkyl duoc thé, aryl hodc aryl dugc thé,
heteroaryl hoac heteroaryl dugc thé, —CxHox—phenyl hodc —O—CxHax—phenyl trong d6 x

bang 0, 1, 2, 3, 4, 5 hoic 6;
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R 1a nhém thé dugc thé hién trong bang 2 hodc tautome cia ching;
hodc R® 12 lién két va R® va R!® cling nhau tao thanh vong oxaborol;

R!'! 13 hydro, hydroxy, halogen, xyano, amino, alkyl hodc alkyl duoc thé; alkenyl
hodc alkenyl duogc thé; alkoxy hogc alkoxy dugc thé; xycloalkyl hodc xycloalkyl dugc
thé; heteroxycloalkyl hodc heteroxycloalkyl dugc thé, aryl, heteroaryl, —CxHax—phenyl
hodc —O-CxHax—phenyl trong do x bang 0, 1, 2, 3, 4, 5 hodc 6;

R'2 13 hydro; alkyl hodc alkyl dugc thé, alkoxy hogc alkoxy dugc thé, xycloalkyl
hoic xycloalkyl dugc thé, heteroxycloalkyl hodc heteroxycloalkyl dugc thé, aryl hogc

aryl dugc thé, heteroaryl hodc heteroaryl dugc thé;

RB , R!¥ R™ va R™ doc 1ap 1a hydro, hydroxy, halogen, amino, aminoalkyl,
xyano, Cigalkyl, Ci-salkoxy, cacbonyl, carboxamit, amit; hogc R" va R™" hodc R va
R'¥ cling nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong heteroxycloalkyl
¢4 3 dén 8 canh, tuy y duoc thé béng oxy, halogen, hydroxy, amino, xyano, Ci-salkyl,
Cssxycloalkyl, Ca-salkenyl hodc Cisalkoxy, trong d6 nguyén tir khéc loai trong vong
heteroxycloalkyl 14 O, N, NR?, S, SR* hodc SR*R**;

RIS, R!¥, R'6 va R'¢ doc 1ap 12 hydro, hydroxy, halogen, amino, xyano, Ci-salkyl,
hogc Cr.salkoxy; hodc R!® va R' hoc R va R'® cung nhau tao thanh vong xycloalkyl
¢6 3 dén 8 canh hoic vong heteroxycloalkyl c¢6 3 dén 8 canh tiy ¥ dugc thé bang oxy,
halogen, hydroxy, amino, xyano, Ci.salkyl, Cs.sxycloalkyl, Cz-calkenyl hoac Ci-salkoxy,
trong d6 nguyeén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR** hodc
SR22R2;

R7  R!" R vaR' ddc 1ap 1a hydro, hydroxy, halogen, amino, xyano, Ci.calkyl,
hodc Ci.salkoxy; hodc R!7 va R'® hoac R!” va R'® cung nhau tao thanh vong xycloalkyl
¢6 3 dén 8 canh hoidc vong heteroxycloalkyl c¢6 3 dén 8 canh, tuy y duoc thé bang oxy,
halogen, hydroxy, amino, xyano, Ci.salkyl, Cs-sxycloalkyl, C2-salkenyl hodc Ci-salkoxy,
trong d6 nguyén tir khac loai trong vong heteroxycloalkyl 12 O, N, NR?, S, SR** hodc
SR2R22:

R, RY va R"Y" doc lap 1a hydro, Cisalkyl, Cssxycloalkyl, Co-salkenyl, Ci.
salkoxy, phenyl, Cisalkylimidizol, Ci-alkyltriazol, Ci-ealkyltetrazol, Ci-salkylthiazol,
Ci-salkyloxazol, Cr.salkyldioxazol; Ci-salkyloxazolidon; va
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R2% va R?! ddc 14p 1a hydro, Crealkyl, Cs.sxycloalkyl, C2salkenyl, Ci-salkoxy,
phenyl, Ciealkylimidizol, Cisalkyltriazol, Ci-salkyltetrazol, Ci.calkylthiazol, Ci.
salkyloxazol, Ci-salkyldioxazol; Ci-salkyloxazolidon, hodc R* va R?*! cling véi nguyén
ti nito ma chung lién két tao thanh pyrolidinyl khong dwgc thé, piperidinyl khong dugc
thé, hodc morpholinyl khéng dugc thé; hodc tao thanh pyrolidinyl duoc thé carboxyl,

piperidinyl dugc thé carboxyl hoic morpholinyl dugc thé carboxyl; va

R?? va R¥' d@oc 1ap duoc chon tir hydro, oxy, Cisalkyl hodc Ciealkyl dugc thé,
Ci-salkoxy hodc Cisalkoxy duoc thé, Cs.sxycloalkyl hodc Csgxycloalkyl dugc thé, Ca.
¢alkenyl hodc Cz-ealkenyl duoc thé, aryl hodc aryl dugc thé, bao gém Ci-salkylimidizol
duoc thé hodc khong dugc thé, Ci.ealkyltriazol duoc thé hodc khong duoc thé, C.
salkyltetrazol, Ci.salkylthiazol, Ci.salkyloxazol duoc thé hodc khong dugc thé, Ci.
salkyldioxazol; Ci-salkyloxazolidon; -COR', -COOR", -CSOR'"", -CONR*’R*,

hodc mudi dugc dung cuia chung.

Céc phuong an khac d& xuat cac hop chét c6 cong thic I, cong thirc IA hodc cong

thttc IB hodc mudi duoc dung cua ching nhu duge mo ta & day, trong do:

RS va RS cung nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hodc vong
heteroxycloalkyl c6 3 dén 8 canh, trong d6 nguyén t¢ khic loai trong vong
heteroxycloalkyl 12 O, N, NR?2, S, SR?? hoac SR*R*, trong d6 vong heteroxycloalkyl
¢6 3 dén 8 canh nay tiy ¥ dugc thé bang R'?, R, R™ va/hoge R,

Céc phuong 4n cu thé khac d@ xuét cac hop chét c6 cong thire I, cong thic IA

hodc cong thirc IB hodc mudi duge dung ciia chiing nhu duge md ta & ddy, trong dé:

R® va R7 cung nhau tao thanh vong xycloalkyl c6 3 dén 8 canh hoic vong
heteroxycloalkyl chita mdt nguyén tir khac loai hodc hai hoac nhiéu nguyén tir khac
loais, tiiy ¥ dugc thé bang R'S, R'¥', R'® va/hodc R, trong d6 mot nguyén tir khac loai
trong vong heteroalkyl 13 NR2® va hai hodc nhiéu nguyén tir khac loai dwoc chon tir N,
NR?, O, S, SR?? va SR?R?*.

Céc phuong 4n cu thé khac d& xuit cac hgp chét c6 cong thic I, cong thirc IA
hoac cong thirc IB hodac mubi dugc dung ciia chiing nhu duge md ta ¢ day, trong do:

R’ va R® cing nhau tao thanh vong xycloalkyl c¢6 3 dén 8 canh hodc vong
heteroxycloalkyl c6 3 dén 8 canh, tity ¥ dugc thé bang R'7, R17, R'8 va/hoac R'¥, trong
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d6 nguyén tir khac loai trong vong heteroxycloalkyl 1a O, N, NR*, S, SR* hoic
SR22R22'.

Céc quy trinh tong hgp thich hgp duge md ta dudi day trong céc so d6 phan
Umg chung dudi day. Chuyén gia trung binh trong linh vuc nay s€ hiéu 18 rang néu
nhém thé duge mb ta & ddy khong twong hgp véi cac phuong phap tong hop duge md
ta & day thi nhém thé nay c6 thé dugc bao vé bing nhém bio vé thich hop ma on dinh
v&i céc didu kién phan tng. Nhém bao vé ¢ thé dugce loai b & thoi diém thich hop
trong quy trinh phéan tmg dé tao ra hop chit trung gian mong mubn hodc hop chét dich.
Céc nhom bao vé thich hgp va cac phuong phéap bao vé va khir bao vé cac nhom thé
khéc nhau st dung cic nhém bao vé thich hgp nhu vy la da dugce chuyén gia trung
binh trong linh vuc nay biét rd; vi du vé chiing c6 thé duoc thiy trong tai liéu cta T.
Greene va P. Wuts, Protecting Groups in Chemical Synthesis (3rd ed.), John Wiley &
Sons, NY (1999). Trong mot sb truong hop, nhém thé ¢6 thé dugc chon mot cach cu
thé dé phan tng trong céc diéu kién phan Gng dugc dung. Trong cac truong hop nay,
cac didu kién phan tmg chuyén héa nhém thé dugc chon thanh nhém thé khac ma 1a
hitu ich dé 1am hop chit trung gian hodc 1a nhém thé mong mubn trong hop chat dich.
Céc chit viét tit

Trong viéc mo ta vi dy, cac nguyén 6 hoa hoc dugce x4c dinh theo Bang tudn
hoan cac nguyén td hoa hoc. Cac chit viét tat va cic ky hiéu dugc sir dung & ddy 1a phu
hop v6i viéc st dung thong thudng cia cac chuyén gia trung binh trong linh vuc hoa

hoc ddi véi cac chit viét tit va cac ky hiéu nhu vay. Cac chit viét tat dudi day dugc st

dung & day:
AcOH axit axetic
Ac20 anhydrite axetic
aq nudc (aqueous)
B4 axit (S)-2-(((benzyloxy)cacbonyl)amino)-3-(4-

(triflometyl)piperidin-1-yl)propanoic
BOC (Boc)  N-tert-butoxycacbonyl hodc tert-butyloxycacbonyl
CBz carboxybenzyl

dba dibenzylidenaxeton hodc dibenzalaxeton
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DCE dicloetan

DCM diclometan

DCM/EA diclometan/etanol

DDQ 2,3-diclo-5,6-dixyanobenzoquinon

DIPEA (hoac DIEA) N,N-diisopropyletylamin, hodc bazo Hiinig
DME dimetoxyetan

DMEM Mdi trudong Eagle duge cai bién ctia Dulbecco
DMF dimetylformamit

DMP Dess-Martin periodinan

DMSO-d6 dimetylsulfoxit doteri hoa

DMSO dimetylsulfoxit

DPPA diphenyl phosphoryl azit

ECso ndng d6 hiru hidu 50%

EDTA axit etylendiamintetraaxetic

Et etyl

Et.O dietyl ete

EtOH etanol

EtOAc, EA, AcOEt etyl axetat

GlutaMAX™
h

HEPES
HPLC

1C50

iPrOH

LCMS

LDA

chét bd sung moi trudng té bao tir Life Technologies
gio
axit 4-(2-hydroxyetyl)-1-piperazinetansulfonic
sdc ky long hiéu ning cao
ndng d6 trc ché 50%
ruou isopropylic hoac isopropanol
Phé khdi sic ky long

lithium di-isopropyl amit
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Me metyl

MeOH metanol

NBS N-bromosucxinimit
NCS N-closucxinimit
NIS N-iodosucxinimit
NXS N-halosucxinimit

NaBH(OACc); natri triaxetoxyborohydrua
NMR Phd cong hudng tir hat nhan

Pd>(dba)z Tris(dibenzylidenaxeton)dipaladi(0)

PE ete ddu moé (petroleum ether)
PPh; triphenylphosphin

Pr propyl

RB day tron

rt hodc r.t. nhiét do trong phong

RT thoi gian luu

SFC Séc ky 1ong sidu téi han

SOspyr phitc hop luu huynh trioxit pyridin - cong thitc CsHsNSO3
SPhos 2-dixyclohexyl phosphin-2',6'-dimetoxybiphenyl hodc

dixyclohexyl(2',6'-dimetoxy-[1,1'-biphenyl]-2-yl)
t-BuOMe metyl t-butyl ete

T3P dung dich anhydrit 1-propanphosphonic, 2,4,6-Tripropyl-
1,3,5,2,4,6-trioxatriphosphorinan-2,4,6-trioxit

TFA axit trifloaxetic
THF tetrahydrofuran
uv tr ngoai
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Trix khi ¢6 luu ¥ khéc, tit ca cac nguyén liéu ban dau déu duogc thu mua tlr cac
nha cung cép thuong mai va duge st dung ma khong tinh ché thém. Tru khi c6 quy dinh
khac, tAt ca cac nhiét do déu dugc biéu thi & °C (dd bach phan). Trir khi ¢6 quy dinh

khac, tAt ca cac phan ting déu dugc thuc hién trong Khi quyén tro & nhiét o mdi trudong.

T4t c4 cAc nhiét 4o déu duoc néu & do Celsius, tét ca cac dung mdi déu c6 d tinh
khiét kha di cao nhét va tit ca cac phan tmg déu chay trong diéu kién khan trong khi

quyén argon (Ar) hodc nito (N2) néu can thiét.

Céc vi du du6i day minh hoa sang ché. Céc vi du ndy khong dugc du tinh 12 1am
gi61 han pham vi cua sang ché, ma chi nhdm cung cap huéng dan cho chuyén gia trung
binh trong linh vuc nay dé didu ché va st dung céc hop chit, cac ché pham, va céac

phuong phép theo sang ché.

Mic du cac phuong 4n cu the cua sang ché dugc md ta, chuyén gia trung binh
trong linh vuc ndy s& hicu 16 rang céac thay doi va cac cdi bien khac c6 thé duge thyc

hién ma khong tréch khoi tinh than va pham vi cua sang ché.

Nhu duoc st dung & ddy, cac ky hiéu va cac quy ude dugc sir dung trong cac quy
trinh, so dd va vi du 12 phit hop véi céc ky hiéu va cac quy udc dugce sir dung trong tai
liéu khoa hoc duong thoi, vi du, Journal of the American Chemical Society hodc Journal
of Biological Chemistry. Tru khi c6 luu y khac, tAt ca cac nguyén liéu ban dau déu dugc

thu mua tlr cac nha cung cAp thuong mai va dugc sir dung ma khong tinh ché thém.

TAt ca cac vién dan dén ete 12 vién dan dén dietyl ete; nu6e mubi dé chi dung
dich nuéc NaCl bio hoa. Trir khi ¢6 quy dinh khac, tAt ca nhiét do déu duoc biéu thi 1a
°C (d6 bach phan). Tét ca cac phan (mg dugc thuc hién trong khi quyén tro & nhiét do
trong phong trir khi ¢6 Iuu ¥ khac, va tt ca cic dung mdi déu c6 d9 tinh khiét kha di
cao nhét trir khi c6 quy dinh khéc.

Phé "H NMR (duéi day con goi 1a "NMR") dugc ghi lai trén phd ké Varian Unity-
400. Céc bién dbi hoa hoc duogc biéu thi theo phan tridu (ppfn, don vi 8). Céc hing sb
két hop 14 theo don vi hertz (Hz). Cac mau phén tich md ta do boi biéu kién va dugc ky
hiéu 13 s (singlet- tin hiéu don), d (doublet- tin hiéu d6i), t (triplet- tin hi¢u ba), q (quartet-
tin hiéu tw), quint (quintet- tin hiéu ndm), m (multiplet- tin hi¢u da), br (broad- tin hiéu

rong).
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Sic ky nhanh dugc chay trén Merck Silicagel 60 (230 - 400 mesh), hogc st dung
cdt séc ky nhanh Teledyne Isco Combiflash® Companion véi pha thuong, cot sac ky
nhanh ding mot 1dn Redi-Sep®. Phd khdi dugc chay trén hé LC-MS truy cdp m& st
dung b6 ion héa phun dién tir. Phd khdi (MS) phén giai thap c6 tinh chat phan tich dugc
ghi trén thiét bi Waters SQD v6i viéc phan tich UPLC duogc thuyc hién trén cot
Phenomenex® Kinetex® 1,7um, 2,1 x 50mm XB-C18 tai 40CSQ str dung phuong phap
rira giai gradient. Dung moi A: 0,2% axit formic (FA) trong nuéc; Dung méi B: 0,15%
FA trong axetonitril; gradient 1% - 99% Dung mdi B trong 1,1 phut va git 6n dinh &
99% dung moi B trong 0,4 phut nita, ¢ luu lugng 1ml/phut.

Didu ché tdng hop cac hop chat

Céc phuong thirc chung dé diéu ché cac hop chét nhu dugc mé ta & ddy duoc thé

hién dué6i day trong cac so do 1 - 15.

Sodol
0 NaBH,CN,
, H RR® R w NH,OAc, BBrs, 12DCE, RA_W_ .,
ey Ty lgz SN PPN G Y
~ ~, Y
- P oY R7/R® R’
0 Y >z Pda(dba)s, = R RS _ R® R
h
Z=Brcl,1 | @nehos

NaOtBu, THF,

RZ__W.

nhiét
R11 R2 Z
lo, K2CO;, nue I SRR Allgl halogenaa, " TR RS
RT, 48h IW K, CO3, DMF  R37y7 N
RS R6 A RS R® A
hoac R AcOH hoac EtOH, 0

NBS, DMF, 6 ahiét
-25°C-RT ¢ ) 2 0 o

Z=Br,Cl | z=8rc,1 R" z=8gr,c,1 R"

Chét xuc tac Pd a, Thuy phan
'KOAc, R2 axit hodc bazo R2
DMA hodc DMF, I
0c-1206 R RS
3 4

Cac hop chat cu thé duge boc 16 & dy c6 thé duge didu ché theo So dd 1. Vi dy,
hop chit 4 c6 thé dugc didu ché bing cach cho hop chat 1 phan tmg v&i 4-pyranon dugc
thé thich hop, nhu duge thé hién, trong axit axetic hodc etanol, v6i sy gia nhiét. Phan
{ing vong héa khir ctia hop chét 2 bing cach xi Iy hop chét 2 véi chat xtc tac PA(I) voi
bazo thich hop nhu kali axetat trong dung moéi thich hgp nhu N,N-dimetylaxetamit
(DMA) hodc N,N-dimetylformamit (DMF) & nhiét do 90-120°C, tao ra hop chét
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carboxylat ba vong ngung tu 3, Sau do, hop chét 3 duoc dem thily phén este trong didu
kién axit hodc bazo d& thu duoc axit carboxylic 4. Viée xir Iy héa hoc thém nita ddi véi

axit carboxylic ¢6 thé dan dén cac nhém R bd sung.
Cach khac, cac hgp chit duoc mé ta & day co thé dugc diéu ché theo So do 2.

Sodd2

R” R 1N 7 R8 o 9 . N o O
R R Chét xiic tac Pd (ID), r"" Thiy phén
Koo 7 ° axit hoic bazo ) oo
1* R5 Rs N R SN Re T, RRAW AN pe
R’ AcOH hofc EtOH hozic EtOH, \/[ R I RO

5 RE DMA, 3 pZ
R nhiét oo go°c-120c RO Y R7
‘ RS R
R11
1 2 3 4

trong d6 X 1a Br hoac I, va W, Y, R%, R%, R” va R® la nhu duge md ta & day.

Nhu duge thé hién trén So dd 2, hop chét 2 ¢6 thé dugc diéu ché bang cach cho
hop chét 1 phan tmg véi 4-pyranon dugc thé thich hop, nhu dugc thé hién, trong axit
axetic hodc etanol, v6i su gia nhiét. Phan ung vong héa khir hop chét 2 bang cach xur 1y
hop chét 2 véi chat xtc tac PA(IT) véi bazo thich hop nhu kali axetat trong dung moi
thich hop nhu N,N-dimetylaxetamit (DMA) hodc N,N-dimetylformamit (DMF) ¢ nhiét
d6 90-120°C, tao ra hgp chét carboxylat ba vong ngung tu 3, Sau d6, hop chit 3 duoc
dem thuy phén este trong diéu kién axit hodic bazo dé tao ra axit carboxylic 4. Nhu véi
So dd 1, viée xir Iy hoa hoc thém dbi véi axit carboxylic ¢6 thé din dén cac nhém R

bd sung.
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So db 3 dé diéu ché hop chit theo vi du 1 (Hop chét 220)

[¢]

O<

Pd,(dba)s,

tph
xantphos, NaBH3CN,NH,OAC. cN 1. BBry,1,2-DCE, O
70°C

F A
G NaOiBu. TH, NG MeOH. 65 C, 3 ngdy (N N [ e
| Hoi luru | _— ~ F T HO Z
o, — 5 > ) (0] 2. |5, K,CO3 nudce,
Buwée Nhiét d6 .
6 iét 6 trong phon
Buwée 1 cis / trans o & phong cis / trans
Bwéc 3
o O
o o o o
OEt 2 o .

LA | PdBry, ] OEt LiOH, H20, 7 OH
o o N} | o KOAC,DMF, O N Ay 1. 1,4-dioxan:nude O N Ay
ACOH, 100 °C, 3h B 100°C,qua dém PN | 70°C | H
- @ . o "0 = O O o o "

2. o ™"Br Buéc 5 2. Rira giai
K,CO3, DMF, . N P
60° C, 1h cis /trans cis / trans khong doi xumng
Buéc 4 Budc 6

Vi du 1: Bidu ché A (Hop chat 220)

Axit (4bR,7aS)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-o0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic

Cl N

Binh dugc nap thanh khuéy, 5-bromo-2-clo-3-metoxypyridin (16,5 g, 74,2
mmol), tris(dibenzylidenaxeton)dipaladi(0) (1,02 g, 1,11 mmol), xantphos (1,16 g, 2,00
mmol), va natri tert-butoxit (12,6 g, 131 mmol). Lam sach binh bang dong nito trong 30
phut. Tetrahydrofuran (THF) (300 ml) dugc loai khi bang nito trong 30 phut. 2,2-
dimetylxyclopentan-1-on (11,2 ml, 89 mmol) dugc bd sung vao tetrahydrofuran (THF)
da loai khi (300 ml) va dung dich nay dugc bd sung vao binh di 1am sach bang nito ma
chita chét nén ban dau. Hon hop dugc gia nhiét dé hdi luu trong nito trong 3 gid. Hon
hop dugc d& nguoi dén nhiét do trong phong va dwoc loc qua nit silic oxit trong nito.

Nut duoc rira bang tetrahydrofuran va dich loc duge co. Phan con lai thu dugc dugce hoa
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tan trong luong tdi thiéu diclometan va duoc tiém vao cdt silic oxit. Cot dugce rira gidi 1
phut bang hexan va sau d6 gradient nhanh (3 phit) dén 20% etyl axetat / hexan, va sau
d6 dang dong & 20% etyl axetat / hexan cho dén khi san pham duoc rira giai. Cac phan
doan dugc o dé thu duoc 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-on
(10,7 g, 42,1 mmol, hiéu suit 56,8%) duéi dang dau. LCMS (ESI) m/z 254,2 (M+1).

Budc 2: 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentanamin (hdn hop trans /

cis)

Hon hop khudy tron cua 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetyl-
xyclopentan-1-on (hdn hop trans / cis) (10,7 g, 42,2 mmol) va amoni axetat (32,5 g, 422
mmol) trong metanol (200 mL) duoc loai khi bang dong nito trong 25 phut. Natri
xyanoborohydrua (5.30 g, 84 mmol) duogc bd sung va hdn hgp duge gia nhiét & 65°C
qua cubi tudn. B6 ngung tu hdi lvu dugce loai bo va bdn dau dugc gia nhiét dén 80°C,
dé cho hon hop phan tng cd dic dén ~ 70% thé tich ban dau trong 4 gid. Bd ngung tu
hdi lwu lai duge gén lai va hdn hop dugc gia nhiét & diéu kién hdi luu manh qua dém
(bdn dau & 80°C). Hon hop dugc cd va phr:in con lai dugce tao huyén phu dic trong ~300
mL diclometan. Hon hop dugc khudy manh trong ~30 phut. Céc chét rdn duoc loc ra va
bénh loc dugce rira bang diclometan. Dich loc dugc ¢o dé thu dugc 22 g chét 5-(6-clo-5-
metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-amin tho (hdn hop trans / cis). Chét tho
nay duoc tinh ché bing sic ky silic oxit rira gidi bang gradient 0% dén 10% 2M
ammoniac / metanol trong diclometan. Céc phéan doan dugc ¢ dé thu dugc 5-(6-clo-5-
metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-amin (hdn hop trans / cis) (9,04 g, 35,5
mmol, hiéu suét 84%). LCMS (ESI) m/z 255,2 (M+1).

Buéc 3: 5-(2-Amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (hdn hop trans /
cis)

Cl lN ‘NHZ

/)

HO

67

67/186



42333

Bo tribromua (6,71 mL, 71,0 mmol) dugc bd sung tir tir tirng giot vao dung dich
dugc khudy manh chira 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-
amin (hdn hop trans / cis) (9,04 g, 35,5 mmol) trong 1,2-dicloetan (DCE) (175 mL).
Hbn hop duge khudy & nhiét do trong phong trong 30 phut va sau d6 dugc gia nhiét &
70°C qua dém. Hon hop duge 1am lanh trong bdn nude d4 va sau d6 cin than dap tat
phan g bing cach bd sung tir tir metanol. B4 sung thém metanol (100 mL). Hon hop
duoc 1am 4m dén nhiét do trong phong, khudy trong 30 phut, va cd dé thu duoc ~17 g
chit thé 5-(2-amino-3,3-dimetylxyclopentyl)-2-clopyridin-3-ol (hdn hop trans / cis).
Nude (200 mL) duoc bd sung vio chét thd nay va khudy bing thanh khudy. Kali
cacbonat (24,5 g, 177 mmol) dugc bd sung tir tir va cén than timg ph??m dé kiém soéat su
sti bot. Hén hop dugc khudy trong 10 phut sau khi hoan thanh viéc bb sung kali
cacbonat. Hdn hop nuéc ndy duoc kiém tra bing gidy thir pH dé dam bao réng hdn hop
¢6 tinh kidém. Hn hop nude duoc chiét 1 1an bang 100 mL diclometan. LC-MS chi ra
rang chi c6 cac tap chat trong 16p hitu co va chi ¢6 5-(2-amino-3,3-dimetylxyclopentyl)-
2-clopyridin-3-ol (hdn hop trans / cis) trong 16p nudce. Pha hitu co dugc loai bo va 16p
nude dugc chuyén tr ph&u tach vao binh déy tron trude khi iot (18,0 g, 71,0 mmol) dugc
b sung. Hon hop duge khudy qua dém & nhiét do trong phong. Natri sulfit du (~4 duong
lwong) duge bd sung timg phan vao d6. 2-Metyltetrahydrofuran (100 mL) dwoc bd sung
vao va hdn hop duoc khudy. Axit axetic du dugc bd sung cin than dé trung hoa 16p nuée
trong khi kiém so4t su sti bot. Natri clorua ran duge bd sung vao pha nuéc. Hon hop
duge chiét 3 1an bang 2-metyltetrahydrofuran. Cac 16p hitu co gom lai duoc rira 2 1an
bing nudc mudi. Pha hitu co dugc 1am kho trén natri sulfat va co dé thu duoc 12,6 g
chét thd. Chét nay dugc tinh ché béng sic ky silic oxit rira giai bang gradient 0% dén
20% 2M ammoniac / metanol trong diclometan. Cac phan doan duogc c6 dé thu dugc 5-
(2-amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (hdn hop trans / cis) (6,6 g,
18 mmol, hiéu suét 50,7%). LCMS (ESI) m/z 367,1 (M+1).

Budéc 4: Etyl 1-(5-(6-clo-2-i0do-5-(3-metoxypropoxy)pyridin-3-yl)-2,2-
dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (hdn hop trans / cis)
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5-(2-Amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (hdn hop trans /
cis) (6,6 g, 18 mmol) va etyl 4-oxo-4H-pyran-3-carboxylat (3,94 g, 23,4 mmol) trong
axit axetic (150 mL) dugc khudy & 100°C trong 3 gior. Hon hop dugc d& nguoi dén nhiét
d0 trong phong va ¢ dén kho trong chan khong. Toluen dugce bd sung vao va dugc 1am
bay hoi quay vai 1an dé loai bo axit axetic con s6t. Qua trinh bay hoi cudi cling thu duge
chat tho etyl 1-(5-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-2,2-dimetylxyclopentyl)-4-
o0x0-1,4-dihydropyridin-3-carboxylat. LCMS (ESI) m/z 517,1 (M+1). Chét thd etyl 1-
(5-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-2,2-dimetylxyclopentyl)-4-oxo-1,4-
dihydropyridin-3-carboxylat nay dugc hoa tan trong N,N-dimetylformamit (DMF) (75
mL) truée khi kali cacbonat (12,4 g, 90 mmol) va 1-bromo-3-metoxypropan (4,05 mL,
36,0 mmol) dugc bd sung. Hon hop duge dé khudy & nhiét do trong phong trong 15 phit
va sau d6 dugc gia nhiét dén 60°C trong 1 gid. Hon hop phan (mg dugc lam ngudi trong
bdn nude da va duge dap tit phan tmg bang nude. Chét rin duoc két tha. Hon hop duge
chiét 3 14n bing etyl axetat. Chat ran ndi 1én & bé mit phan cach pha va do d6 hdn hop
duoc chiét 1 14n bing diclometan. Céc chét ran dugc hoa tan va san phim dugc thay
trong pha hitu co. Céac 16p hitu co gom lai dugc rira 2 14n bang 5% lithi clorua, rira 1 14n
bang nudc mudi, 1am kho trén natri sulfat, va ¢d. Phan con lai dugc tao huyén phu dic
trong etyl ete va két tiia dwoc thu gom bang cach loc. Chét rin duoc 1am kho bang khong
khi dé& thu dugc etyl 1-(5-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-2,2-
dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (trans triét quang) (5,21 g,
8,85 mmol, hiéu sudt 49,1%) dudi dang chét rin mau niu vang nhat. LCMS (ESI) m/z
589,2 (M+1). Dich loc dugc c6 va phén con lai thu dugc dugc tinh ché béng sdc ky silic
oxit rira giai bing gradient hodc 0% dén 10% metanol trong diclometan. Cac phan doan
duge ¢6 dé thu duge etyl 1-(5-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-2,2-
dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (hdn hop trans / cis) (2,59
g, 3,08 mmol, hidu suét 17,1%, do tinh khiét 70%). LCMS (ESI) m/z 589,2 (M+1).

Buéc 5: Etyl 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylat (hdn hop trans /

cis)
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Binh d4y tron chira thanh khudy, etyl 1-(5-(6-clo-2-iodo-5-(3-
metoxypropoxy)pyridin-3-yl)-2,2-dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-3-
carboxylat (hdn hop trans / cis) (5,57 g, 9,46 mmol), kali axetat (4,64 g, 47,3 mmol), va
paladi(Il) bromua (0,504 g, 1,89 mmol) duoc lam sach bang nito trong 20 phut st dung
véch ngin v6i kim vao / kim ra. N,N-Dimetylformamit (DMF) (75 mL) dugc lam sach
béng nito trong 20 phut trude khi duge bd sung vao binh phan Gng. Binh phan ing dugc
dit vao bdn ddu ma da duoc gia nhiét trude dén 100°C va hdn hop dugc khudy qua dém.
Hon hop dugc dé ngudi dén nhiét do trong phong va dugc loc qua dém celite. Dém celite
duoc ria bé'mg diclometan va dich loc dugc c6. Phan con lai thu duge duge tinh ché
bang séc ky silic oxit rira giai bing gradient 0% dén 10% metanol trong diclometan. Cac
phan doan duoc co dé thu duoc etyl 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylat
(hdn hop trans / cis) (3,15 g, 6,83 mmol, hiéu sut 72,2%) dudi dang chét rin mau nau

vang nhat. LCMS (ESI) m/z 461,3 (M+1).

Budc 6: Axit (4bR,7aS)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[ 1,2-h][1,7]naphtyridin-10-carboxylic

B6 sung dung dich lithi hydroxit monohydrat (1,434 g, 34,2 mmol) trong nuéc
(30 mL) vao dung dich chita etyl 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[ 1,2-h][1,7]naphtyridin-10-carboxylat
(hdn hop trans / cis) (3,15 g, 6,83 mmol) trong 1,4-dioxan (40 mL). Hon hop dwoc gia
nhiét & 70°C trong 3 gid. LC-MS thé hién sw chuyén hoa hoan toan thanh sin pham cis
triét quang mong mudn. Hon hop dugc dé nguoi dén nhiét do trong phong va pha lodng
bing axit clohydric 0,5M (100 mL). Két tia duge thu gom bang cach loc va banh loc
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dugc ria k§ bang nuée. Banh loc dugc lam kho bang khong khi trong vai gir véi viéc
hut chan khong trén ph&u Buchner cho dén khi cac chét rin thé hién khong con 4m bing
cach kiém tra bing mét. Banh loc dugc hoa tan trong 150 mL diclometan. Viéc hoa tan
hoan toan doi hoi phai khudy trong vai phit. Dung dich dugc 1am kho trén natri sulfat
va cb dé thu duoc axit 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (cis triét quang)
(2,6 g, 6,01 mmol, hiéu suit 88%).

Chét triét quang nay dugc tinh ché trong vai mé st dung céc diéu kién: Cot =
Chiralpak IC, 10 mm x 250mm (5u); Pha dong = 3:1 MeOH/EtOH + 0,1% TFA; Luu
lwong = 10 mL/phut; Thé tich tiém = 500 ul. (ndng dd 30 mg/mL, DCM dugc stt dung
lam dung moi tiém); Budc séng thu gom = 254 nm. Cac phén doan tuong tmg v6i dinh
1 duoc co. Cac phﬁn con lai thu duogc dugc tao huyén phu déc trong etyl ete, siéu am,
khudy trong 10 phut, va sau d6 hdn hgp khudy tron dugc 1am ngudi trong bon nude d4.
Céc chit rén dugc thu gom bang cach loc chan khong, 1am kho bang khong khi, va 1am
kho trong dd chan khong cao dé thu dugc axit (4bR,7aS)-2-clo-3-(3-metoxypropoxy)-
7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic (1,24 g, 2,87 mmol, hidu sudt 42%) dudi dang chat ran
mau trang. LCMS (ESI) m/z 433,2 (M+1). 'H NMR (400 MHz, DMSO-ds) 6 ppm 8,62
(s, 1 H), 7,63 (s, 1 H), 7,43 (s, 1 H), 4,72 (d, J=8,98 Hz, 1 H), 4,19 - 4,39 (m, 2 H), 3,94
(td, J=8,68, 3,32 Hz, 1 H), 3,51 (t, J/=6,05 Hz, 2 H), 3,26 (s, 3 H), 2,35 - 2,46 (m, 1 H),
2,19 - 2,31 (m, 1 H), 2,03 (quin, J=6,25 Hz, 2 H), 1,55 - 1,67 (m, 1 H), 1,40 - 1,50 (m,
1 H), 1,15 (s, 3 H), 0,40 (s, 3 H).
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So dd 4 — Quy trinh tdng hop khac dbi véi hop chat 220, vi du 1

[o]

Ox

Pdy(dba)s,

CiUN -
NISTQ‘Z"?T;F Cl N NaBH3CN,NH,0Ac, Cl_N wh, BBt 2DCE, B NH, lgﬁzfaoha. nugc,
Ch N,  THE - 3 3 > 70°C \
| X 70°C, 16 h | A o} MeOH, 65° C, 3 ngay N i _ Ho P
.
No g No . ° . Buéc 4
' Buée 1 Buwdc 2 Buwdc 3 _
woe cis / trans cis/trans
o 0 .
9 o
o
\ h)\oa (6/‘(0/\ N 2 PdBr, (Y oe
N,
SNy wm 0 o N} ] o Br VT o KOAG,DMF, o N A
| : AGOH, 100 °C, 3h B K,CO3, DMF, o Ny & 100°C, 16h |
HO N ' ' = 60°C, 1h | NN N
. BuéeS Buéc 6 Bude 7
o ane cis/trans cis / trans cis / trans
o 0 o o

LiOH, Hz0 on Budc? oH

1,4-dioxan:nudc Cu N | Rira gidi khong Cl_N .

(1:1), 65°C (N ddi ximg [ ] L
NN N SN NN N

Buéc 8 "

Vi du 1: Diéu ché B (Hop chat 220)

Axit (4bR,7aS)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic

Cl N

B sung NaOtBu (76,02 g, 791 mmol), Xantphos (7,01 g,12,1 mmol) va 2,2-
dimetylxyclopentan-1-on (65,56 g, 584,6 mmol) vao dung dich 5-bromo-2-clo-3-
metoxypyridin (100 g, 449 mmol) trong THF (2 L). Hon hop phan tng dugce loai khi
bang nito trong 30 phut. Pda(dba)s duoc bd sung vao phan ting va hdn hop phan Gmg
dugc khudy & 70°C trong 3 gid. Sau khi hoan thanh phan tmg, hdn hop phan tmg dugc
loc qua dém silicagel (60-120) varua bang THF. Dung mdi dugc loai bo trong diéu kién
ap suét giam va san pham thd dugc tinh ché bang cach séc ky cot (230-400 silicagel) sir

dung 0-30% etyl axetat trong ete dau mo dudi dang dung mdi rira giai. Cac phan doan
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dugc thu gom va cd dé thu duoc hop chit néu & d& muc nay (61 g, hiéu suit 54%),

LCMS (ESD) m/z 253,9 (M+1).

Budc 2: 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-amin (hdn hop trans

/ cis)

B6 sung NH4OAc (182 g, 2365 mmol) vao dung dich 5-(6-clo-5-metoxypyridin-
3-y1)-2,2-dimetylxyclopentan-1-on (60 g, 236,5 mmol) trong metanol (1,2 L). Hon hop
phan Gng dugc loai khi bang nito trong 30 phut. NaBH3CN dugc bb sung (29,7 g, 473
mmol) vao hdn hop phan tng va hdn hop phén tng dugce khudy & 65°C trong 3 ngay.
Sau khi hoan thanh phan Ung, dung mdi dugc loai bo trong didu kién 4p suét giam dé
tao ra hop chét néu ¢ d& muc nay dudi dang chét thé (55 g). LCMS (ESI) m/z: 255,7(M
+1). Chat nay dugc xtt ly trong budc tiép theo ma khong can tinh ché thém.

Buéc 3: Piéu ché 5-(2-amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (hdn
hop trans / cis)

I
Cl l N\ NH,

HO

Bb sung BBr; (22,27 mL, 236 mmol) vao dung dich chia 5-(6-clo-5-
metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-amin (60 g, 236 mmol) trong 1,2-
dicloetan (DCE) (1300 mL), va hdn hgp phan tng dugc khudy & 70°C trong 16 gio. Sau
khi hoan thanh phan tng, metanol (1,5 L) duoc bd sung tir tir tng giot vao hdn hop
phan tmg & 0°C va khudy & nhiét do trong phong trong 30 phut. Hon hop phan ting duge
¢ va phan con lai thu duge duge xit 1y trong nude (1 L) va diéu chinh do pH & murc
kiém tinh bang cach sir dung kali cacbonat (325 g, 2355 mmol). Lép nuée duge ria
bang DCM (200 mL). Bb sung iot (120 g, 471 mmol) vao 16p nuée va khudy ¢ nhiét do
trong phong trong 16 gid. Sau khi hoan thanh phan ung, natri sulfit (200 g) dugc bd
sung vao dé dap t4t phan Umg cta iot du. Axit axetic (250 mL) duoc bd sung va chiét
bang 2-metyl THF (2*1L). Lép hitu co duge tach ra va lam kho trén natri sulfat. Dung
mbi duge loai bo trong didu kién 4p suit giam va san phim tho dwoc nghién bang 20%
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diclometan trong hexan (2*600 mL). Chét rén thu duoc dugce loc va lam khé dé thu dugc
hop chét néu & d& muc nay (35 g, hidu suit 21,89%). LCMS (54%) (ESI) m/z: 367 (M
+1).

Buéc 4: Etyl 1-(5-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-2,2-dimetylxyclopentyl)-4-
o0x0-1,4-dihydropyridin-3-carboxylat (hon hop trans / cis)

O o
o O

D
HO
Huyén phil chira 5-(2-amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol
(87 g, 237 mmol), etyl 4-oxo-4H-pyran-3-carboxylat (45,9 g, 273 mmol) va axit axetic
(1,8 L) dugc khudy & 100°C trong 3 gio. Sau khi hoan thanh phan ng, hén hop phan
ung dugce cd va duge lam ddng bay hoi v6i toluen (4*200 mL) va ph?ln con lai thu duoc
duoc tinh ché bang cach sic ky cot (230-400 silicagel) stt dung 10~15% MeOH trong
DCM lam dung méi ria giai. Cac phan doan dugc thu gom va cd dé thu duoc hop chat
néu & dé muc nay (51 g, hiéu sut 22%) duéi dang chat rin mau nau sim. LCMS (53%)

(ESD m/z: 517 (M + 1).

Budc 5: Etyl 1-(5-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-2,2-
dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (hdn hgp trans / cis)

B6 sung K>COs (68,2 g, 493 mmol) va 1-bromo-3-metoxypropan (30,2 g, 197
mmol) vao dung dich chta etyl 1-(5-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-2,2-
dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (51 g, 99 mmol) trong
N, N-dimetylformamit (580 mL). Hon hop phén tmg dugc khudy & 60°C trong 1 gio.
Sau khi hoan thanh phan ng, hdn hop phan tmg duoc dép tat phan (mg bang nudc lanh
bang (1500 mL) va chiét bang DCM (2 L). Céc 16p hitu co gom lai dugc rira bang nuée
mudi (500 mL), 1am kho béng Na>SOq va ¢6. San pham thd dugc tinh ché bing cach séc
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ky cot (230-400 silicagel) st dung 0~10% metanol trong DCM lam dung mdi rira gidi.
Céc phan doan dugc thu gom va cd dé thu duoc hop chit néu & dé muc nay (52 g, hiéu

sult 84%). LCMS (ESI) m/z: 588,8 (M+1).

Budec 6: Etyl 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylat (hdn hop trans /

cis)

B6 sung kali axetat (43,3 g, 442 mmol) vao dung dich etyl 1-(5-(6-clo-2-iodo-5-
(3-metoxypropoxy) pyridin-3-yl)-2,2-dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-
3-carboxylat (52 g, 88 mmol) trong N,N-dimetylformamit (550 mL). Hon hgp phan tng
dugce loai khi bang nito trong 20 phiit. Paladi(IT) bromua (4,70 g, 17,66 mmol) dugc bd
sung vao hdn hop phan ng va hdn hop phan Gng duge khudy & 100°C trong 16 gio.
Sau khi hoan thanh phan tig, hdn hgp phan tng duge loc qua celite va rira bang DCM.
Pha hitu co duge rira bang nude (250 mL), 1am kho bang Na,SO4 va 6. San pham tho
duogc tinh ché bang cach sic ky cot (230-400 silicagel) st dung 2~5% MeOH trong
DCM lam dung méi rira giai. Cac phan doan dugc thu gom va ¢d dé thu dugc hop chét

néu & dé muyc nay (20 g, hidu suit 42%). LCMS (ESI) m/z: 461,1 (M + 1).

Budc 7: axit (4bR,7aS)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic

B6 sung lithi hydroxit.H>O (7,9 g, 190,14 mmol) vao dung dich chura etyl 2-clo-
3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h] [1,7] naphtyridin-10-carboxylat (17,5 g, 38
mmol) trong 1,4-dioxan (150 mL) va nu6c (150 mL). Hon hop phan tmg dugc gia nhiét
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dén 70°C trong 2 gid. Sau khi hoan thanh phan tng, hdn hgp phan Gng dugc ¢6 va phan
con lai thu duoc duge xtr Iy trong DCM (250 mL). B6 sung HCI 1,5N vao hdn hop nay
cho dén khi @ pH = 6. L6p hitu co dugce tach ra va lam khd bing Na;SO4 va 6 dé thu
duoc 15 g (hiéu sut: 91%) hdn hop triét quang. Hon hop triét quang ndy dugc tinh ché
bing HPLC diéu ché dé thu duoc hop chét néu ¢ d& muc niy (5,5 g, hiéu sut 73%) dudi
dang chét rin mau vang nhat. Phuong phdp HPLC khong d6i xung: Chiral pak IC
(21*250), 5 mics, pha dong A:0,1% TFA trong Metanol, B:0,1% TFA trong Etanol; A:
B:75:25, Luu lugng: 25 ml/phuat. Thoi gian luu dinh thi nhét: 5,4. "H NMR 400 MHz,
DMSO-ds: & 8,62 (s, 1H), 7,63 (s, 1H), 7,43 (s, 1H), 4,73 (d, J = 8,96 Hz, 1H), 4,33 -
4,28 (m, 2H), 3,95 - 3,94 (m, 1H), 3,53 - 3,50 (m, 2H), 3,27 (s, 3H), 2,39 - 2,38 (m, 1H),
2,28 - 2,27 (m, 1H), 2,04-2,01 (m, 2H), 1,61-1,60 (m, 1H), 1,47-1,44 (m, 1H), 1,15 (s,
3H), 0,40 (s, 3H). LCMS (ESI) m/z: 432,9 M + 1).

Vi du 2 (Hop chat 221)

Axit (4bS,7aR)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic

Budec 1: axit (4bS,7aR)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[ f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic

Axit 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[ f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (cis tri¢t quang)
(500 mg) dugc tinh ché bing cach sic ky khong ddi xtimg. Cot = Chiralpak IC, 10 mm
x 250mm (5u), pha dong = 3:1 MeOH/EtOH + 0,1% TFA, Luu lugng = 10 mL/phtt,
Thé tich tiém = 500 uL (néng dod 30 mg/mL); DCM dugc sir dung lam dung moi tiém,
Budc song thu gom = 254 nm. San pham & dinh 2 dugc cb dé thu duge axit (4bS,7aR)-
2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (190 mg, 0,438
mmol, hidu suét 38%) du6i dang chat ran mau tring. LCMS (ESI) m/z 433,3 (M+1). 'H

NMR (400 MHz, DMSO-ds) 5 ppm 8,59 (s, 1 H), 7,60 (s, 1 H), 7.40 (s, 1 H), 4,69 (d,
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J=8,98 Hz, 1 H), 4,18 - 4,36 (m, 2 H), 3,84 - 3,96 (m, 1 H), 3,48 (t, J=6,25 Hz, 2 H),
3,23 (s, 3 H), 2,30 - 2,43 (m, 1 H), 2,18 - 2,28 (m, 1 H), 2,00 (quin, J=6,15 Hz, 2 H),
1,53 - 1,64 (m, 1 H), 1,37 - 1,48 (m, 1 H), 1,12 (s, 3 H), 0,37 (s, 3 H).

Vi du 3: (Hop chét 222)

Axit (4bR,7aS)-2-Xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-10-carboxylic

Budc 1: axit (4bR,7aS)-2-Xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-10-carboxylic

Lo phan Ung chira thanh khudy, axit (4bR,7aS)-2-clo-3-(3-metoxypropoxy)-7,7-
dimetyl-11-o0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[ f]pyrido[1,2-h][1,7]naphtyridin-
10-carboxylic (81 mg, 0,19 mmol), kali cacbonat (103 mg, 0,748 mmol), axit
xyclopropylboronic (32,1 mg, 0,374 mmol), va tetrakis(triphenylphosphin)paladi(0)
(43,2 mg, 0,037 mmol) dugc lam sach k§ bang dong nito (kim vao / kim ra). 1,4;dioxan
(2 mL) dugc b sung vao va lo phan ing dugc dit vao bd gia nhiét ma da dugc gia nhiét
truGe dén 100°C. Hon hop duoc gia nhiét & 100°C qua dém. Hon hop phan tng duge
d& nguoi dén nhiét d6 trong phong va sau d6 pha loéng bang 2-metyltetrahydrofuran va
nude. Axit axetic dugc bd sung tir tir va cén thén (su sui bot) cho dén khi pha nuéc dugc
trung hoa. Hon hop duge chiét 2 14n bang 2-metyltetrahydrofuran. Cac 16p hitu co gom
lai dugc rira bé‘mg nudc mudi va cd. Phan con lai thu duge duoc tinh ché bang cach sdc
ky pha dao 4p suit trung binh (C18 / axetonitril / nu6c / 0,1% axit formic / gradient 10%
dén 100%). Cac phan doan dugc gom lai va cb cho dén khi thdy c6 két tha trang. Lugng
nho axetonitril dugce bd sung vao va dung dich tré nén trong sudt. Dung dich duoc 1am
kho lanh dé thu duoc axit (4bR,7aS)-2-xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-
11-0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-
carboxylic (67 mg, 0,151 mmol, hiu sut 81%) dudi dang bdt mau tréng. LCMS (ESI)
m/z 439,1 (M+1). '"H NMR (400 MHz, DMSO-ds) 6 ppm 8,54 (s, 1 H), 7,46 (s, 1 H),
7,31 (s, 1 H), 4,64 (d, J=8,98 Hz, 1 H), 4,08 - 4,33 (m, 2 H), 3,79 - 3,91 (m, 1 H), 3,50
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(t, J=6,25 Hz, 2 H), 3,24 (s, 3 H), 2,39 - 2,45 (m, 1 H), 2,16 - 2,38 (m, 2 H), 2,01 (quin,
J=6,15 Hz, 2 H), 1,51 - 1,63 (m, 1 H), 1,32 - 1,45 (m, 1 H), 1,12 (s, 3 H), 0,92 - 1,05
(m, 4 H), 0,34 (s, 3 H).

Vi du 4: (Hop chat 223)

Axit 2-xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,1 1-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (cis tri€t quang)

Buéc 1: axit 2-xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (cis triét quang)

Lo phan tmg chira thanh khudy, etyl 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-
0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[ f]pyrido[ 1,2-h][1,7]naphtyridin-10-
carboxylat (cis triét quang) (200 mg, 0,434 mmol), kali cacbonat (240 mg, 1,74 mmol),
axit xyclopropylboronic (74,5 mg, 0,868 mmol), va tetrakis(triphenylphosphin)-
paladi(0) (100 mg, 0,087 mmol) duogc lam sach k¥ bang dong nito (kim vao / kim ra).
1,4-Dioxan (4 mL) dugc bd sung vao va lo phan tmg dugc dat vao bd gia nhiét ma da
duoc gia nhiét truée dén 100°C. Hon hop dugc gia nhiét ¢ 100°C trong 3 gio. Axit
xyclopropylboronic bd sung (74,5 mg, 0,868 mmol) va tetrakis(triphenylphosphin)-
paladi(0) (100 mg, 0,087 mmol) dugc bd sung vao va hon hop tiép tuc duge gia nhiét &
100°C trong 2 gid. hdn hop dugc dé nguodi va duge loc qua nut celite. Nut celite dwoc
rira bang etyl axetat. Dich loc dugc co dé thu dugc chit tho etyl 2-xyclopropyl-3-(3-
metoxypropoxy)-7,7-dimetyl-11-oxo0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylat. Chét trung gian
thd nay dugc hoa tan trong metanol (2 mL) truéc khi dung dich lithi hydroxit
monohydrat (182 mg, 4,34 mmol) trong nudc (2 mL) dugc bb sung vao. Hon hop duge
gia nhiét & 60°C trong 3 gid va lam ngudi dén nhiét d6 trong phong. Hon hop dugc tinh
ché bing cach séc ky pha ddo ap sut trung binh (C18 / axetonitril / nudc / 0,1% axit
formic / gradient 10% dén 100%). Céc phan doan duoc lam kho lanh dé thu duoc axit
2-xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
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hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (cis triét quang)
(50 mg, 0,114 mmol, hiéu suat 26,3%) dudi dang bot mau nau vang nhat. LCMS (ESI)
m/z 439,3 (M+1). '"H NMR (400 MHz, DMSO-ds) 8 ppm 8,54 (s, 1 H), 7,46 (s, 1 H),
7,31 (s, 1 H), 4,64 (d, J/=8,98 Hz, 1 H), 4,11 - 4,28 (m, 2 H), 3,79 - 3,91 (m, 1 H), 3,50
(t, J=6,25 Hz, 2 H), 3,24 (s, 3 H), 2,39 - 2,45 (m, 1 H), 2,16 - 2,38 (m, 2 H), 1,96 - 2,04
(m, 2 H), 1,51 - 1,64 (m, 1 H), 1,34 - 1,44 (m, 1 H), 1,12 (s, 3 H), 0,93 - 1,06 (m, 4 H),
0,34 (s, 3 H).

So dd 5 — Dilu ché cac hop chét nhur hop chét theo vi du 5

(0] O
DMSO,
OH  kotBu =2
RZ_ W, - .
| R8 hodc phan s
R Y R’ tmg oxy hoa R
H RS/R® benzylic khac

Trong d6 R® = OR va R°= khéng 1a hydro
va trong d6 R® c6 thé vong héa v6i R
hodc R® dé tao thanh vong.

Vi du 5: (Hop chét 224)

Axit (7aR)-2-Xyclopropyl-4b-hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-o0xo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic

Budc 1: axit (7aR)-2-xyclopropyl-4b-hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-
0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-

carboxylic

Kali tert-butoxit (13,3 mg, 0,119 mmol) duoc bd sung vao dung dich chira axit
(4bR,7aS)-2-xyclopropyl-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (13 mg, 0,030
mmol) trong dimetyl sulfoxit (DMSO) (0,5 mL) & nhiét do trong phong va khudy qua
dém. Hon hop nay dugc tiém vao cdt pha dao ap suét trung binh va dugce ria giai (C18

/ axetonitril / nude / 0,1% axit formic / gradient 10% dén 100%). Céc phan doan dugc
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lam khé lanh dé thu dugc axit (7aR)-2-xyclopropyl-4b-hydroxy-3-(3-metoxypropoxy)-
7,7-dimetyl-11-0x0-4b,5,6,7,7a,1 1 -hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic (chat dong phan riéng 18) (6 mg, 0,013 mmol, hiéu
suit 43,6%) dudi dang bot mau tring nhat. LC-MS va NMR 1a phtt hop véi san pham
mong mudn. LCMS (ESI) m/z 455,3 (M+1). 'H NMR (400 MHz, DMSO-ds) 6 ppm
8,68 (s, 1 H), 7,50 (s, 2 H), 6,11 (s, 1 H), 4,62 (s, 1 H), 4,12 - 4,35 (m, 2 H), 3,51 (t,
J=6,05 Hz, 2 H), 3,24 (s, 3 H), 2,57 - 2,68 (m, 1 H), 2,11 - 2,24 (m, 1 H), 2,02 (quin,
J=6,15 Hz, 2 H), 1,56 - 1,70 (m, 1 H), 1,13 - 1,26 (m, 4 H), 0,97 - 1,10 (m, 4 H), 0,24
(s, 3 H).

Vi du 6: (Hop chat 225)

Axit (7aR)-2-clo-4b-hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-o0xo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[ 1,2-h][1,7]naphtyridin-10-carboxylic

Buéc 1: axit (7aR)-2-clo-4b-hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[ 1,2-h][1,7]naphtyridin-10-carboxylic

Kali tert-butoxit (15,5 mg, 0,139 mmol) dugc bb sung vao dung dich chtra axit
(4bR,7aS)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (15 mg, 0,035
mmol) trong dimetyl sulfoxit (DMSO) (1 mL) & nhiét do trong phong va khudy trong 2
gid. Hon hop nay duoc tiém véao cdt pha dao éap suét trung binh va rira giai (C18 /
axetonitril / nuéc / 0,1% axit formic / gradient 10% dén 100%). C4c phan doan dugc
lam khd lanh d thu duoc axit (7aR)-2-clo-4b-hydroxy-3-(3-metoxypropoxy)-7,7-
dimetyl-11-0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-
10-carboxylic (7 mg, 0,015 mmol, hiéu sut 44,6%) duéi dang bot mau trang. LCMS
(EST) m/z 449,1 (M+1). "TH NMR (400 MHz, DMSO-ds) 6 ppm 8,74 (s, 1 H), 7,78 (s, 1
H), 7,44 (s, 1 H), 6,28 (s, 1 H), 4,70 (s, 1 H), 4,18 - 4,43 (m, 2 H), 3,49 (t, J=6,25 Hz, 2
H), 3,24 (s, 3 H), 2,59 - 2,73 (m, 1 H), 2,21 (dt, J=13,47, 8,88 Hz, 1 H), 2,01 (quin,
J=6,15Hz, 2 H), 1,58 - 1,71 (m, 1 H), 1,21 - 1,29 (m, 1 H), 1,18 (s, 3 H), 0,27 (s, 3 H).
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Vi du 7: (Hop chét 226)

Axit (7aR)-2-clo-4b-metoxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic

Budc 1: axit (7aR)-2-clo-4b-metoxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-o0xo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-10-carboxylic

Natri hydrua (60% trong dau khoang) (1,87 mg, 0,047 mmol) dugc bd sung vio
dung dich dang khudy chira axit (7aR)-2-clo-4b-hydroxy-3-(3-metoxypropoxy)-7,7-
dimetyl-11-ox0-4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][ 1,7]naphtyridin-
10-carboxylic (7 mg, 0,016 mmol) va metyl iodua (2,9 pl, 0,047 mmol) trong N,N-
dimetylformamit (DMF) (0,5 mL). Hon hop dugc khudy trong 2 git. Hon hop duge gia
nhiét dén 80°C trong 2 gid. Hon hop duge dé ngudi dén nhiét do trong phong va dap tét
phéan tmg bing nuée. Hon hop duge khudy trong 20 phut. Hon hop duoc tiém vao cot
sic ky pha do &p suat trung binh (C18 / axetonitril / nu6e / 0,1% axit formic / gradient
10% dén 100%). Céc phan doan duogc 1am kho lanh dé thu dugc axit (4bS,7aR)-2-clo-
4b-metoxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta|[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic duéi dang bt
mau tring nhat. LCMS (ESI) m/z 463,2 (M+1). 'TH NMR (400 MHz, DMSO-ds) & ppm
8,79 (s, 1 H), 7,78 (s, 1 H), 7,46 (s, 1 H), 4,92 (s, 1 H), 4,26 - 4,42 (m, 2 H), 3,49 (t,
J=6,25 Hz, 2 H), 3,24 (s, 3 H), 2,94 (s, 3 H), 2,66 (dt, J/~13,56, 6,68 Hz, 1 H), 2,19 -
2,33 (m, 1 H), 2,01 (quin, J=6,15 Hz, 2 H), 1,63 - 1,74 (m, 1 H), 1,28 - 1,40 (m, 1 H),
1,19 (s, 3 H), 0,29 (s, 3 H).

Vi du 8 (Hop chat 227) va Vi du 9 (Hop chat 228)

Axit (4bR,7aS)-2-Hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic
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Axit (4bR,7aS)-2-clo-3-hydroxy-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic

Vidu8 Vidu9

Hon hop cua axit (4bR,7aS)-2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[ 1,2-h][1,7]naphtyridin-10-carboxylic
(61 mg, 0,141 mmol) trong natri hydroxit (2M) (4 mL, 8 mmol) dugc gia nhigt ¢ 150°C
trong thiét bi phan Gmg vi séng trong 1 gid. Hon hop nay duoc tiém vao cot pha dao 4p
suét trung binh va rtra giai (C18 / axetonitril / nuédc / 0,1% axit formic / gradient 0% dén

100%). 2 bd phan doan dugc lam kho lanh riéng ré dé thu dugc:

Vidu8: axit (4bR,7aS)-2-Hydroxy-3-(3-metoxypropoxy)-7,7-dimetyl-11-
0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[ f]pyrido[1,2-h][1,7]naphtyridin-10-
carboxylic (20 mg, 0,048 mmol, hiéu sult 34%). LCMS (ESI) m/z 415,2 (M+1). 'H
NMR (400 MHz, DMSO-ds)  ppm 11,15 - 11,71 (m, 1 H), 8,53 (s, 1 H), 7,44 (s, 1 H),
6,97 - 7,27 (m, 1 H), 4,61 (d, /=8,98 Hz, 1 H), 4,00 - 4,19 (m, 2 H), 3,73 (br. s., 1 H),
3,45 (t, J=6,05 Hz, 2 H), 3,23 (s, 3 H), 2,11 - 2,33 (m, 2 H), 1,96 (quin, J=6,25 Hz, 2
H), 1,50 - 1,61 (m, 1 H), 1,31 - 1,45 (m, 1 H), 1,11 (s, 3 H), 0,42 (s, 3 H).

Vidu9: axit (4bR,7aS)-2-clo-3-hydroxy-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[ 1,2-h][1,7]naphtyridin-10-carboxylic (8
mg, 0,022 mmol, hiéu suét 15,6%). LCMS (ESI) m/z 361,1 (M+1). '"H NMR (400
MHz, DMSO-ds) & ppm 11,85 (br. s, 1 H), 8,57 (s, 1 H), 7,37 (s, 1 H), 7,24 (s, 1 H),
4,66 (d, J=8,98 Hz, 1 H), 3,80 - 3,94 (m, 1 H), 2,25 - 2,43 (m, 2 H), 1,94 - 2,08 (m, 1
H), 1,52 - 1,64 (m, 1 H), 1,38 - 1,49 (m, 1 H), 1,11 (s, 3 H), 0,37 (s, 3 H).

Vi du 10: (Hop chat 229)

Axit 2-clo-6-(1-hydroxy-2-metylpropan-2-yl)-3-(3-metoxypropoxy)-10-0x0-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic
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Cl N

Binh duoc nap thanh khudy, 5-bromo-2-clo-3-metoxypyridin (5,8 g, 26 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (0,358 g, 0,391 mmol), va natri tert-butoxit (4,41 g,
45,9 mmol). Lam sach binh bang dong nito trude khi 4-(benzyloxy)-3,3-dimetylbutan-
2-on (5,45 g, 26,4 mmol) trong tetrahydrofuran (THF) (100 ml) dugc bd sung vao. Hon
hop dugc gia nhiét dé hdi luu trong 3 gio. Hdn hop duoc dé ngudi dén nhiét do trong
phong va pha loéing bang nudc. Hon hop duoc chiét 3 14n bang etyl axetat. C4c 16p hitu
co gom lai dugc rua bang nuéc mudi, 1am khd trén natri sulfat, va cd. Phén con lai thu
duoc duoc tinh ché bang séc ky silic oxit rira giai bang gradient 0% dén 50% etyl axetat
trong hexan. Cac phan doan dugc cd dé thu dugc 4-(benzyloxy)-1-(6-clo-5-
metoxypyridin-3-yl)-3,3-dimetylbutan-2-on (5,62 g, 16,2 mmol, hiu suat 62%) duéi
dang diu mau vang nhat. LCMS (ESI) m/z 348,2 (M+1). '"H NMR (400 MHz,
CLOFORM-d) & ppm 7,70 (d, /=1,95 Hz, 1 H), 7,21 - 7,39 (m, 5 H), 7,01 (d, J=1,56
Hz, 1 H), 4,49 (s, 2 H), 3,79 (s, 5 H), 3,52 (s, 2 H), 1,22 (s, 6 H).

Budc 2: 4-(Benzyloxy)-1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-amin
Cl__N

[ NH,

\O =

(@)

O
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Hon hop ctia 4-(benzyloxy)-1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-
on (3 g, 8,6 mmol) va amoni axetat (9,97 g, 129 mmol) trong metanol (50 mL) dugc
khudy ¢ nhiét do trong phong qua dém. Natri xyanoborohydrua (1,08 g, 17,3 mmol)
duge bd sung va hdn hop duge gia nhiét & 60°C qua dém. Hon hop duge dé ngudi dén
nhiét do trong phong, cO dén con ~15 mL, dép tht phan Gng bé‘mg natri hydroxit 1M, va
chiét 3 14n bing etyl axetat. C4c 16p hitu co gom lai duge rira bang nuéce mubi, 1am kho
trén natri sulfat, va cd dé thu dugc chit thd 4-(benzyloxy)-1-(6-clo-5-metoxypyridin-3-
yl1)-3,3-dimetylbutan-2-amin (2,84 g, 5,62 mmol, hi¢u suét 65%). LCMS (ESI) m/z
349,3 (M+1).

Budce 3: 5-(2-Amino-4-hydroxy-3,3-dimetylbutyl)-2-clopyridin-3-ol

N
cl AN

HO™ N7

OH

Bo tribromua (2,66 mL, 28,1 mmol) dugc bd sung ting giot vao dung dich chta
4-(benzyloxy)-1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-amin (2,84 g, 5,62
mmol) trong 1,2-dicloetan (DCE) (100 mL) & 0 °C. Hbn hop dugce dé 4m dén nhiét do
trong phong va khudy trong 4 gio. Chét ran dang dau két ta & day cta binh. Chét ran
nay dugc nao ra khoéi thanh binh va hdn hop duge khuéy manh & nhiét do trong phong
qua dém. Két tiia rén dang dau phu 1én d&y binh. Pha 16ng dwoc gan va rét vao nude da.
Két ta trong binh phan tng ban dAu dugc tao huyén phu dic trong 1,2-dicloetan (DCE)
méi (100 mL) va khudy trong khi 1 mL (~2 dwong lugng) bo tribromua méi dugc bd
sung timg giot vao & nhiét do trong phong. Hon hgp duge gia nhiét & 70°C trong 4 gio
va sau d6 dugc d& nguodi dén nhiét do trong phong. Hon hop duge 1am mat bang bon
nuée dé, dap tit phan ing bang cach bd sung tir tir cén than 100 mL metanol, 1am 4m
dén nhiét do trong phong, va khudy trong 1 gid. Hon hop duge co va phan con lai thu
dugc dugce tinh ché bang cach sic ky pha dao ap suét trung binh (C18 /axetonitril / nuéc
/0,1% axit formic / gradient 0% dén 20%). Céc phan doan dugc 1am kho lanh dé thu
dugc 5-(2-amino-4-hydroxy-3,3-dimetylbutyl)-2-clopyridin-3-ol (910 mg, 3,72 mmol,
hidu suit 66,2%) du6i dang bdt mau tring. LCMS (ESI) m/z 245,2 (M+1). 'TH NMR
(400 MHz, DMSO-ds) & ppm 7,80 (d, J/=1,95 Hz, 1 H), 7,59 (br. s., 3 H), 7,25 (d, /=1,95
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Hz, 1 H), 3,31 - 3,38 (m, 2 H), 3,19 - 3,29 (m, 1 H), 2,92 - 3,02 (m, 1 H), 2,53 - 2,63 (m,
1 H), 0,95 (s, 3 H), 0,90 (s, 3 H).

Budc 4: 5-(2-Amino-4-hydroxy-3,3-dimetylbutyl)-2-clo-6-iodopyridin-3-ol

Cl iN\ INH2

HO™ N

OH

Tot (233 mg, 0,919 mmol) duoc bd sung vao hdn hgp duge khuay cuia 5-(2-amino-
4-hydroxy-3,3-dimetylbutyl)-2-clopyridin-3-ol (225 mg, 0,919 mmol) va kali cacbonat
(381 mg, 2,76 mmol) trong nuée (10 mL). Hon hop dugc khudy ¢ nhiét do trong phong
trong 2 gid. Natri sulfit rdn dugc b sung timg phan vao hdn hop cho dén khi mau bién
mét. Hon hop dang nude nay dugce tiém vao cdt C18 pha dao ap sut trung binh va sau
d6 rira giai bang axetonitril / nu6ce / 0,1% axit formic / gradient 0% dén 50%. Céc phan
doan gom lai dugc lam kho lanh dé thu duoc 5-(2-amino-4-hydroxy-3,3-dimetylbutyl)-
2-clo-6-iodopyridin-3-ol (164 mg, 0,443 mmol, hiéu sudt 48,1%) dudi dang chét ran
mau trang. LCMS (ESI) m/z 371,0 (M+1). 'H NMR (400 MHz, DMSO-ds) 8 ppm 8,23
(s, 1 H), 7,20 (s, 1 H), 3,13 - 3,41 (m, 2 H), 2,70 - 2,88 (m, 2 H), 2,29 - 2,39 (m, 1 H),
0,92 (s, 3 H), 0,84 (s, 3 H).

Budc 5: Etyl 1-(4-axetoxy-1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-
yl)-4-ox0-1,4-dihydropyridin-3-carboxylat

o 0o
180
ClN |N|
HOI/
0

5-(2-Amino-4-hydroxy-3,3-dimetylbutyl)-2-clo-6-iodopyridin-3-ol (164 mg,

0,443 mmol) va etyl 4-oxo-4H-pyran-3-carboxylat (83 mg, 0,494 mmol) trong axit

axetic (4 mL) duge khudy & 100°C trong 4 gid. Hon hop duge dé ngudi dén nhiét do

trong phong va cb. Phin con lai thu dugc duge tinh ché bang cach sic ky pha ddo ap

sudt trung binh (C18 / axetonitril / nuéc / 0,1% axit formic / gradient 0% dén 100%). 2

b6 phan doan duoc co riéng r& dé thu dugce etyl 1-(1-(6-clo-5-hydroxy-2-iodopyridin-3-
85
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yl)-4-hydroxy-3,3-dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat (83 mg,
0,16 mmol, hiéu suét 36%) va etyl 1-(4-axetoxy-1-(6-clo-5-hydroxy-2-iodopyridin-3-
yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat (27 mg, 0,048
mmol, hiéu suat 11%). LCMS (ESI) m/z 563,2 (M+1).

Budc 6: Etyl 1-(4-axetoxy-1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat

Etyl 1-(4-axetoxy-1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-
yl)-4-0x0-1,4-dihydropyridin-3-carboxylat (27 mg, 0,048 mmol), kali cacbonat (26,5
mg, 0,192 mmol), va 1-bromo-3-metoxypropan (19 mg, 0,124 mmol) duoc khuéy 4]
nhiét do trong phong qua dém. Hon hop dwgc dap tit phan tng béng nudc va chiét 2 1an
bang etyl axetat. Cac 16p hitu co gom lai duoc rira bing nuwdc mudi, rira bang 5% lithi
clorua (dung dich nudc), va cd. Phan con lai thu dwoc duge tinh ché bang cach sic ky
pha dao ap suét trung binh (C18 / axetonitril / nuge / 0,1% axit formic / gradient 10%
dén 100%). Céac phan doan dugc lam kho lanh dé thu duoc etyl 1-(4-axetoxy-1-(6-clo-
2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-
dihydropyridin-3-carboxylat (15 mg, 0,024 mmol, hiéu suat 49,2%) dudi dang bot mau
tring. LCMS (ESI) m/z 635,9 (M+1).

Buéc 7: axit 2-clo-6-(1-hydroxy-2-metylpropan-2-yl)-3-(3-metoxypropoxy)-10-oxo-
6,10-dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic
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Binh day tron chia thanh khudy, etyl 1-(4-axetoxy-1-(6-clo-2-iodo-5-(3-
metoxypropoxy)pyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-
carboxylat (14 mg, 0,022 mmol), kali axetat (4,33 mg, 0,044 mmol), va paladi(II)
bromua (1,2 mg, 4,4 pmol) dugc lam sach béng nito trong 15 phut. N,N-
Dimetylaxetamit (DMA) (1 mL) duoc lam sach bang nito trong 5 phut trude khi duoc
bd sung vao binh phan mg. Binh phéan tmg duoc dat vao bdn dau ma da duoc gia nhiét
trude dén 90°C va hdn hop duge khudy trong 3 gid. Hon hop duge d ngudi dén nhiét
dd trong phong, loc qua celite, va dich loc dugc tinh ché bang céach sic ky pha ddo &p
suét trung binh (C18 / axetonitril / nu6e / 0,1% axit formic / gradient 10% dén 100%).
Céc phan doan dwoc gom lai va kiém hoa bing dung dich natri hydroxit 1M. Hon hgp
dugc gia nhiét ¢ 60°C qua dém, lam ngudi dén nhiét do trong phong, va cd. Phan con
lai thu dugc dugce hoa tan trong nudc va axit hoa dén do pH = 3-4 béng dung dich axit
clohydric 1M. Hén hop duoc tinh ché bing céch séc ky pha dao 4p suét trung binh (C18
/ axetonitril / nuwéc / 0,1% axit formic / gradient 0% dén 100%). C4c phan doan dugc
lam khoé lanh d& thu duge axit 2-clo-6-(1-hydroxy-2-metylpropan-2-yl)-3-(3-
metoxypropoxy)-10-oxo-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylic
(3 mg, 6,9 pmol, hicu suét 31%). LCMS (ESI) m/z 437,2 (M+1).

So db tbng quat 6 dé diéu ché cac hop chét theo cac vi du 11-25

HNR) O\\s é
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Vi du 11 (Hop chét 230)
Axit (S)-6-(tert-Butyl)-2-clo-3-(3-metoxypropoxy)-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic
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Budce 1: (R)-N-((S)-1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-y1)-2-

metylpropan-2-sulfinamit

Dung dich chita 1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-on (2,54 g,
10,50 mmol), (R)-2-metylpropan-2-sulfinamit (2,55 g, 21,00 mmol) va Ti(OEt)s (5,99
g, 26,3 mmol) trong toluen (8,5 mL) duoc khudy trong 10 phut & 60°C va sau d6 binh
phan tng dugc hut chan khong. Hon hop phan tmg duoc khudy & 60°C trong diéu kién
chan khong trong 24 gio¢. Binh phan tmg dugc tai tao ap suét bang nito va toluen (5 mL)
va THF (35 mL) duogc bd sung vao d6. Dung dich LiBHs4 (15,8 mL, 2M trong THF, 31,5
mmol) dugc bd sung tir tr vao. Hon hgp phan tng dugc khudy & nhiét do trong phong
qua dém. Hon hop phan (mg dugc pha lodng bang THF (130 mL) va nuGe mudi (3 mL),
khudy trong 30 phut, va sau d6 loc qua celite. Dich loc duge bay hoi va tinh ché bang
cach sic ky silicagel (0-100% EtOAc/hexan) dé thu dugc (R)-N-((S)-1-(6-clo-5-
metoxypyridin-3-yl)-3,3-dimetylbutan-2-yl)-2-metylpropan-2-sulfinamit (2,58 g, 71%)
duéi dang chit ddng phan khéng dbi quang chinh. LCMS (m/z, ES+) = 346,9, 3481
(M+1).

Budc 2: (S)-5-(2-Amino-3,3-dimetylbutyl)-2-clopyridin-3-ol

Cl /N ‘ NH,

(),
HO™ K

Dung dich chira (R)-N-((S)-1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-
y1)-2-metylpropan-2-sulfinamit (2,56 g, 7,38 mmol) trong 1,2-dicloetan (36,9 mL) dugc
khudy & 0°C. Bo tribromua (4,88 mL, 51,7 mmol) dugc bd sung tir tir vao d6. Hon hop
phan tmg dugc 4y ra khoi bdn 1am lanh va khudy qua dém & nhiét d6 trong phong. Dung
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dich dwoc 1am lanh dén 0°C va dép tét phan tmg bing cach bd sung cin than MeOH vao
d6. Huyén phti thu dugc dugc 1am bay hoi. EtOAc duge b sung vao va chét ran dugc
thu gom béng cach loc, rira bing EtOAc, va lam khd dé thu dugc (S)-5-(2-amino-3,3-
dimetylbutyl)-2-clopyridin-3-ol, dudi dang mudi bis HBr. (2,89 g, dinh luong) LCMS
(m/z, ES+) =229,1, 231,1 (M+1).

Budc 3: (S)-tert-Butyl (1-(6-clo-5-hydroxypyridin-3-yl)-3,3-dimetylbutan-2-

yl)carbamat

O )<
cl /N HN)J\O

| ()
HOLJ\)”WK

Trietylamin (0,95 mL, 6,85 mmol) dugc bd sung vao huyén phi dugc khudy chira
(S)-5-(2-amino-3,3-dimetylbutyl)-2-clopyridin-3-ol. 2HBr (1,36 g, 3,42 mmol) va Boc-
anhydrit (0,87 mL, 3,73 mmol) trong THF (34,2 mL) va hdn hop phén ung duge khudy
& 60°C trong 1 gidy va sau d6 dugc bay hoi dén kho. Chét rin duoc tao huyén phu trong
dietyl ete, tach bang cach loc va sau d6 phan b gitta EtOAc va nuéc. Lép nuée duge
chiét bing CH2Cl, (4x) va cac pha hitu co gom lai dugc 1am kho (Na2SOa), loc va bay
hoi d& tao ra (S)-tert-butyl (1-(6-clo-5-hydroxypyridin-3-yl)-3,3-dimetylbutan-2-
yl)carbamat (dinh lugng gia dinh). LCMS (m/z, ES+) = 329,6, 331,2 (M+1).

Budc 4: (S)-tert-Butyl (1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-

yl)carbamat

O
HO K
Iot (0,87 g, 3,42 mmol) duoc bd sung vao dung dich dugc khudy chira tert-butyl
(S)-(1-(6-clo-5-hydroxypyridin-3-yl1)-3,3-dimetylbutan-2-yl)carbamat (1,13 g, 3,42
mmol) va K,COs (1,42 g, 10,26 mmol) trong nudc (8,6 mL) va 1,4-dioxan (8,6 mL).
Hdn hop phan tmg duoc khudy qua dém & nhiét do trong phong. B6 sung thém iot (0,20
g, 0,79 mmol) va K2COs (0,40 g, 7,23 mmol) vao va hdn hop phan tmg duge gia nhiét

& 40°C trong 5 gid. Na;SO3 ran dugce bd sung vao trong khi khudy cho dén khi dung

dich khong con mau nau sim nita. Dung dich dugc pha lodng bang nudec mudi va EtOAc.
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Pha nudc dugce chiét bing EtOAc. Cac 16p hitu co gom lai duge 1am khd (Na2SO4), loc
va bay hoi dé tao ra (S)-tert-butyl (1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat dudi dang bot mau vang (1,56 g, dinh lugng). LCMS (m/z,
ES+) =455,1,457,1 (M+1).

Buéc 5: (S)-tert-Butyl (1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat

o)
|

escon

Dung dich chira tert-butyl (S)-(1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat (0,83 g, 1,84 mmol), KoCO; (0,76 g, 5,51 mmol), va I-
bromo-3-metoxypropan (0,56 g, 3,67 mmol) trong DMF (12,2 mL) duoc gia nhiét &
80°C trong 3 gio. Hon hop phan mg dugc bay hoi dén kho va phan con lai thu dugc
duogc xtr Iy trong CH2Clz va H20. Pha nuéc duoc chiét bang CH>Cl (2x) va céc 16p hitu
co gom lai dugc 1am kho (Na2SO4), loc, va bay hoi dé thu dugc tert-butyl (S)-(1-(6-clo-
2-i0do-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat (0,97 g,
dinh luong) dudi dang chat rin mau tring nhat. LCMS (m/z, ES+) = 527,2, 529,2 (M+1).

Buéc 6: (S)-Etyl 1-(1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo0-1,4-dihydropyridin-3-carboxylat

"0

Dung dich hydro clorua 4M trong dioxan (6,89 mL, 27,5 mmol) dugc bb sung
vao dung dich chira tert-butyl (S)-(1-(6-clo-2-i0do-5-(3-metoxypropoxy)pyridin-3-yl)-
3,3-dimetylbutan-2-yl)carbamat (967 mg, 1,84 mmol) trong CH2Cl> (7 mL). Hon hop
phan g duoc khudy ¢ nhiét do trong phong trong 3 gis va duge bay hoi dén kho. Chat
rén duoc hoa tan trong CH>Cl, (1 mL) va EtsN (1 mL) va sau d6 dugc bay hoi dén kho.
Phan con lai thu dugc duge xir 1y trong NaHCO;3 bdo hoa va CH2Cl. Pha nuée duoc
chiét bang CH2Cl, (2x) va céc 16p hitu co gom lai dwgc 1am kho (Na2SOa), loc, va bay

hoi d& thu dugec (S)-1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
90
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dimetylbutan-2-amin. Dung dich chita amin ndy va etyl 4-oxo-4H-pyran-3-carboxylat
(340 mg, 2,02 mmol) trong axit axetic (18,4 mL) dugc khudy & 100°C trong 7 gid. Hon
hop phan ing dugc bay hoi dén kho va phan con lai thu dugc dugce tinh ché biang séc ky
pha dao (10-100% CH3CN/H20 (0,1% axit formic)) dé thu dugc etyl (S)-1-(1-(6-clo-2-
iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-
dihydropyridin-3-carboxylat (593 mg, 56%) duéi dang chét rin mau nau vang. LCMS
(m/z, ES+) =577,7,579,2 (M+1).

Budc 7: (S)-Etyl 6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-ox0-6,10-dihydro-5H-
pyrido[1,2-h][1,7|naphtyridin-9-carboxylat

Binh chta etyl (S)-1-(1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat (0,59 g, 1,03 mmol), kali
axetat (0,20 g, 2,06 mmol), va paladi(IT) bromua (0,055 g, 0,21 mmol) dugc lam sach
bang nito. N,N-dimetylaxetamit (DMA) d4 loai khi (10,3 mL) duoc bd sung vao va hdn
hop phén tmg dugc gia nhiét & 90°C trong 24 gid. Dung moi dugc loai bo béng cach
bay hoi va phan con lai thu duge duogc tinh ché bing sic ky pha dao (5-100%
CH3CN/H20 (0,1% axit formic)) dé& thu dugc etyl (S)-6-(tert-butyl)-2-clo-3-(3-
metoxypropoxy)-10-oxo-5,10-dihydro-6H-pyrido[ 1,2-h][ 1,7]naphtyridin-9-carboxylat
(326 mg, 71%) duéi dang chét rin mau tring nhat. '"H NMR (400 MHz, CDCls) 5 ppm
8,18 (s, 1 H), 7,49 (s, 1 H), 7,02 (s, 1 H), 4,40 (q, J=7,0 Hz, 2 H), 4,13 - 4,26 (m, 2 H),
3,93 (d, J=6,6 Hz, 1 H), 3,62 (m, 2 H), 3,42 - 3,51 (m, 1 H), 3,38 (s, 3 H), 3,17 - 3,25
(m, 1 H), 2,15 (quin, J=6,0 Hz, 2 H), 1,41 (t, J/=7,2 Hz, 3 H), 0,86 (s, 9 H); LCMS (m/z,
ES+) =449,3, 451,3 (M+1).

Buéc 8: axit (S)-6-(tert-Butyl)-2-clo-3-(3-metoxypropoxy)-10-o0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic
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Dung dich chira etyl (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (42 mg, 0,094 mmol) trong
LiOH 1M (1,7 mL) va MeOH (1,7 mL) dugc khudy & 50°C trong 1,5 gid. Dung dich
axit xitric IM (2 mL) duoc b sung vao va hdn hop phan ing duge khudy trong vai phu.
Chét rin mau tra‘ing duoc thu gom br?lng cach loc, rira bang nuéc, va lam kho dé thu duoc
axit (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-oxo-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic (35,5 mg, 90%) dudi dang chét rin mau
tring. "H NMR (400 MHz, DMSO-ds) & ppm 16,31 (s, 1 H), 8,81 (s, 1 H), 7,75 (s, 1 H),
7,30 (s, 1 H), 4,68 (d, J=6,3 Hz, 1 H), 4,19 - 4,32 (m, 2 H), 3,40 - 3,60 (m, 4 H), 3,26
(s, 3 H), 2,04 (quin, J=6,2 Hz, 2 H), 0,75 (s, 9 H); LCMS (m/z, ES+) = 421,3, 423,2
(M+1).

Vi du 12 (Hop chét 231)

Axit (S)-6-(tert-Butyl)-3-(xyclopropylmetoxy)-2-metyl-10-0x0-6,10-dihydro-5SH-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Budc 1: (S)-tert-Butyl (1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat

Dung dich chira tert-butyl (S)-(1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat (0,73 g, 1,60 mmol), K2CO; (0,66 g, 4,78 mmol), va

(bromometyl)xyclopropan (0,43 g, 3,19 mmol) trong DMF (10,6 mL) dugc gia nhi€t &
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80°C trong 3 gid. HAn hop phan tmg dugc bay hoi dén kho va phén con lai thu dugc
duge xit 1y trong CH>Clz va H>0. Pha nude duge chiét bang CH2Cla (2x) va céc 16p hiru
co gom lai dugc lam kho (Na2S0s), loc, va bay hoi dé thu duoc tert-butyl (S)-(1-(6-clo-
5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat (0,81 g,
dinh lwong) dudi dang chat rin mau tring nhat. LCMS (m/z, ES+) =508,8, 511,1 (M+1).

Buéc 2: (S)-Etyl  1-(1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo0-1,4-dihydropyridin-3-carboxylat

Cl

A
?\\\w [\(ICOQEt
"o

Dung dich hydro clorua 4M trong dioxan (5,98 mL, 23,9 mmol) dugc bb sung
vao dung dich chuta tert-butyl (S)-(1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-3-
yl)-3,3-dimetylbutan-2-yl)carbamat (812 mg, 1,60 mmol) trong CH>Cl> (6 mL). Hon
hop phan tng dugc khudy & nhiét do trong phong trong 3 gid va dugc bay hoi dén kho.
Chét rén dugc hoa tan trong CH>Clz (1 mL) va EtsN (1 mL) va sau d6 dugc bay hoi dén
kho. Phan con lai thu duge duoge xtr Iy trong dung dich NaHCO3 bdo hoa va CH>Cl..
Pha nudc duge chiét bang CHCl (2x) va cac 16p hitu co gom lai dugc lam kho
(Na2SO4), loc, va bay hoi d thu dugc  (S)-1-(6-clo-2-iodo-5-
(xyclopropylmetoxy)pyridin-3-yl)-3,3-dimetylbutan-2-amin. LCMS (m/z, ES+) =
409,1,411,1 (M+1).

Dung dich chita amin néu trén va etyl 4-oxo-4H-pyran-3-carboxylat (295 mg,
1,76 mmol) trong axit axetic (16,0 mL) dugc khudy & 100°C trong 7 gid. Hon hop phan
tmg dugc bay hoi dén khd va phan con lai thu duge dugc tinh ché bang sic ky pha dao
(5-100% CH3;CN/H20 (0,1% axit formic)) dé thu duoc etyl (S)-1-(1-(6-clo-5-
(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-
dihydropyridin-3-carboxylat (453 mg, 51%) dudi dang chét rén mau nau vang. LCMS
(m/z, ES+) =559,4, 561,1 (M+1).

Budce 3: (S)-Etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat
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Binh chita etyl (S)-1-(1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat (0,45 g, 0,81 mmol), kali
axetat (0,16 g, 1,62 mmol), va paladi(Il) bromua (0,043 g, 0,16 mmol) duoc lam sach
bang nito. N,N-dimetylaxetamit (DMA) d4 loai khi (8,1 mL) duoc bb sung vao va hén
hop phéan tng dugc gia nhiét & 90°C trong 24 gid. Dung moi dugc loai bd bang cach
bay hoi va phéan con lai thu dugc dugce xtt ly trong CH2Cla va nuée va loc qua celite.
Pha hitu co duoc duge bay hoi dén kho va phan con lai thu duge dugc tinh ché bang sic
ky pha dao (10-100% CH3CN/H20 (0,1% axit formic)) dé thu dugc etyl (S)-6-(tert-
butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-5,10-dihydro-6H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylat (216 mg, 62%) dudi dang chét rin mau tring nhat.
LCMS (m/z, ES+) = 431,2, 433,2 (M+1); >97% e.e. bang HPLC khong dbi ximg.

Budc 4: axit (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-metyl-10-0x0-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chira etyl (S)-6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-
5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (52,7 mg, 0,12 mmol),
Pd(PPhs)4 (28 mg, 0,024 mmol), kali cacbonat (34 mg, 0,25 mmol), va trimetylboroxin
(46 mg, 0,37 mmol) trong 1,4-dioxan (0,61 mL) dugc gia nhiét & 100°C qua dém. Hdn
hop phan tmg duoc pha lodng bing CH2Cl: va loc qua celite. Dich loc duge bay hoi va
phan con lai thu dwoc duge tinh ché bang séc ky pha dao (5-100% CH3CN/H20 (0,1%
axit formic)) dé thu dugc (S)-etyl 6-(tert-butyl)-3-(xyclopropylmetoxy)-2-metyl-10-
0x0-6,10-dihydro-5H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylat (36,5 mg, 73%). 'H
NMR (400 MHz, CDCl3) 6 ppm 8,18 (s, 1 H), 7,56 (s, 1 H), 6,80 (s, 1 H), 4,40 (q, J/=7,0
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Hz, 2 H), 3,87 (s, 3 H), 3,39 - 3,48 (m, 1 H), 3,10 - 3,18 (m, 1 H), 2,50 (s, 3 H), 1,41 (t,
J=7,0 Hz, 3 H), 0,69 (m, 2 H), 0,40 (m, 2 H); LCMS (m/z, ES+) = 411,4 (M+1).

Dung dich chira este néu trén trong LiOH 1M (0,9 mL) va MeOH (0,9 mL) dugc
gia nhiét & 50°C trong 1,5 gio. Dung dich axit xitric 1M (1,2 mL) dugc bd sung vao va
hén hop phan tng dugc khudy trong 15 phit. Chét rén dugc thu gom bang cach loc, rira
bing nude, va 1am khod dé thu duoc axit (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-
metyl-10-0x0-6,10-dihydro-5H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylic (27,7 mg,
59% cho 2 budc) dudi dang chat rdn mau tring. '"H NMR (400 MHz, DMSO-ds) 8 ppm
16,53 (br. s., 1 H), 8,77 (s, 1 H), 7,44 (s., 1 H), 7,42 (s, 1 H), 4,58 - 4,69 (m, 1 H), 3,98
(m, 2 H), 3,46 - 3,55 (m, 2 H), 2,43 (s, 3H), 1,22 - 1,36 (m, 1 H), 0,73 (s, 9 H), 0,65-
0,55 (m, 2 H), 0,33 - 0,44 (m, 2 H); LCMS (m/z, ES+) = 383,2 (M+1).

Vi du 13 (Hop chit 232)

Axit (S)-6-(tert-Butyl)-3-(3-metoxypropoxy)-2-metyl-10-0x0-6,10-dihydro-5H-
pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chtra etyl (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (47,7 mg, 0,11 mmol),
Pd(PPhs)4 (25 mg, 0,021 mmol), kali cacbonat (29 mg, 0,21 mmol), va trimetylboroxin
(40 mg, 0,32 mmol) trong 1,4-dioxan (0,53 mL) dugc gia nhiét & 100°C qua dém. Hon
hop phan tmg duoc pha lodng bang CH>Cl, va lgc qua celite. Dich loc dugc bay hoi va
phan con lai thu dwoc duge tinh ché bang sic ky silicagel (0-100% (3:1 EtOAc:EtOH)
trong hexan) dé thu dugc (S)-etyl 6-(tert-butyl)-3-(3-metoxypropoxy)-2-metyl-10-oxo-
6,10-dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (41,3 mg, 91%) dudi dang
chét rén mau tring. "H NMR (400 MHz, CDCl3) & ppm 8,17 (s, 1 H), 7,27 (s, 1 H), 6,86
(s, 1 H), 4,39 (q, /=7,0 Hz, 2 H), 4,05 - 4,17 (m, 2 H), 3,91 (d, J/=6,6 Hz, 1 H), 3,63-
3,55 (m, 2 H), 3,49-3,41 (m, 1 H), 3,38 (s, 3 H), 3,15 (d, /=16,8 Hz, 1 H), 2,46 (s, 3 H),
2,12 (quin, J=6,1 Hz, 2 H), 1,40 (t, /<7,0 Hz, 3 H), 0,84 (s, 9 H); LCMS (m/z, ES+) =

429.4 (M+1).
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Dung dich chtra este néu trén trong LiOH 1M (1 mL) va MeOH (1 mL) dugc gia
nhiét & 50°C trong 1,5 gid. Dung dich axit xitric 1M (1,2 mL) dugc bd sung vao va hon
hop phan g duge khudy trong 15 phut. ChAt rén duge thu gom bing céch loc, rira bang
nuéc, va lam kho dé thu duoc axit (S)-6-(tert-butyl)-3-(3-metoxypropoxy)-2-metyl-10-
0x0-5,10-dihydro-6H-pyrido[1,2-h][ 1,7]naphtyridin-9-carboxylic (27,6 mg, 65% cho 2
bude) dudi dang chit rin mau trang. "H NMR (400 MHz, DMSO-ds) 8 ppm 16,53 (s, 1
H), 8,77 (s, 1 H), 7,46 (s, 1 H), 7,44 (s, 1 H), 4,64 (d, J/=6,3 Hz, 1 H), 4,09 - 4,23 (m, 2
H), 3,47 - 3,56 (m, 3 H), 3,38-3,32 (m, 1H), 3,26 (s, 3 H), 2,42 (s, 3 H), 2,02 (quin, J=6,2
Hz, 2 H), 0,74 (s, 9 H); LCMS (m/z, ES+) =401,2 (M+1).

Vi du 14 (Hop chét 233)

Axit  (S)-6-(tert-Butyl)-2-xyclopropyl-3-(xyclopropylmetoxy)-10-o0x0-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chita etyl (S)-6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-
5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (53 mg, 0,12 mmol),
Pd(PPhs)s (28 mg, 0,025 mmol), kali cacbonat (51 mg, 0,37 mmol), va axit
xyclopropylboronic (21 mg, 0,25 mmol) trong 1,4-dioxan (1,2 mL) dugc gia nhiét 6
100°C qua dém. Hon hop phan ing dugc pha lodng bang CH>Cl, va loc qua celite. Dich
loc dugce bay hoi va phan con lai thu dugc duge tinh ché bing sic ky silicagel (0-100%
(3:1 EtOAc:EtOH) trong hexan) dé thu duogc (S)-etyl 6-(tert-butyl)-2-xyclopropyl-3-
(xyclopropylmetoxy)-10-0x0-6,10-dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-
carboxylat (53,3 mg, 99%) dudi dang chit rdn mau trang. 'H NMR (400 MHz, CDCl)
5 ppm 8,14 (s, 1 H), 7,42 (s, 1 H), 6,77 (s, 1 H), 4,38 (q, /=7,3 Hz, 2 H), 3,88 (m, J=6,8,
2,1 Hz, 2 H), 3,43 (dd, J=16,8, 7,0 Hz, 1 H), 3,11 (d, J~16,8 Hz, 1 H), 2,56 — 2,47 (m,
1 H), 1,39 (t, /=7,0 Hz, 3 H), 1,35 - 1,29 (m, 1 H), 1,22 - 1,29 (m, 1 H), 1,04 - 1,19 (m,
2 H), 0,93 - 1,01 (m, 2 H), 0,82 (s, 9 H), 0,63 - 0,73 (m, 2 H), 0,44 - 0,38 (m, 2 H);
LCMS (m/z, ES+) =437,4 (M+1).
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Dung dich chtra este néu trén trong LiOH 1M (1,2 mL) va MeOH (1,2 mL) duoc
gia nhiét & 50°C trong 2 gid. Dung dich axit xitric IM (1,5 mL) dugc bd sung vao va
hén hop phan tmg dugc khudy trong 15 phit. Chét rin dugc thu gom bang cach loc, rira
bang nudc, va lam khd dé thu duoc axit (S)-6-(tert-butyl)-2-xyclopropyl-3-
(xyclopropylmetoxy)-10-o0xo-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-
carboxylic (38,8 mg, 77% cho 2 budc) dudi dang chét rin mau tring. "H NMR (400
MHz, DMSO-ds) & ppm 16,53 (s, 1 H), 8,76 (s, 1 H), 7,38 (s, 1 H), 7,35 (s, 1 H), 4,62
(d, J=6,3 Hz, 1 H), 4,05 - 3,94 (m, 2 H), 3,42 - 3,55 (m, 1 H), 3,30 - 3,28 (m, 1H), 1,26
- 1,44 (m, 1 H), 0,93 - 1,06 (m, 4 H), 0,72 (s, 9 H), 0,65 - 0,59 (m, 2 H), 0,43 - 0,5 (m,
2 H); LCMS (m/z, ES+) = 409,2 (M+1).

Vi du 15 (Hop chét 234)

Axit (S)-6-(tert-Butyl)-2-xyclopropyl-3-(3-metoxypropoxy)-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chira etyl (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (46 mg, 0,10 mmol),
Pd(PPhs)s, (24 mg, 0,020 mmol), kali cacbonat (42 mg, 0,31 mmol), va axit
xyclopropylboronic (18 mg, 0,21 mmol) trong 1,4-dioxan (1,0 mL) dugc gia nhiét ¢
100°C qua dém. Hon hop phan tmg dugc pha lodng bang CH»Cl, va loc qua celite. Dich
loc dugc bay hoi va phan con lai thu duge duge tinh ché bang sic ky silicagel (0-100%
(3:1 EtOAc:EtOH) trong hexan) dé thu dugc (S)-etyl 6-(tert-butyl)-2-xyclopropyl-3-(3-
metoxypropoxy)-10-0xo0-6,10-dihydro-5H-pyrido[1,2-h][ 1,7]naphtyridin-9-carboxylat
(43,6 mg, 94%) dudi dang chit rén mau tréng. 'H NMR (400 MHz, CDCl3) 8 ppm 8,16
(s, 1 H), 7,45 (s, 1 H), 6,83 (s, 1 H), 4,39 (q, J=7,0 Hz, 2 H), 4,13 (m, 2 H), 3,89 (d,
J=6,6 Hz, 1 H), 3,62 (m, 2 H), 3,39 - 3,46 (m, 1 H), 3,38 (s, 3 H), 3,13 (d, J/~16,8 Hz, 1
H), 2,40 - 2,50 (m, 1 H), 2,15 (quin, J=6,1 Hz, 2 H), 1,40 (t, J=7,0 Hz, 3 H), 1,14 - 1,22
(m, 1 H), 1,04 - 1,12 (m, 1 H), 0,93 - 1,02 (m, 2 H), 0,83 (s, 9 H); LCMS (m/z, ES+) =
455,5 (M+1).

97

97/186



42333

Dung dich chita este néu trén trong LiOH 1M (1,2 mL) va MeOH (1,2 mL) dugc
gia nhiét & 50°C trong 2 gio. Dung dich axit xitric 1M (1,5 mL) dugc bd sung vio va
hdn hop phan ting dugc khudy trong 15 phuit. Chét rén dugc thu gom bang cach loc, rira
bing nu6c, va lam khd dé thu dugc axit (S)-6-(tert-butyl)-2-xyclopropyl-3-(3-
metoxypropoxy)-10-oxo-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic
(27,2 mg, 62%) dudi dang chit rdn mau tring. 'H NMR (400 MHz, DMSO-ds) 8 ppm
16,53 (s, 1 H), 8,76 (s, 1 H), 7,43 (s, 1 H), 7,35 (s, 1 H), 4,62 (d, /=6,3 Hz, 1 H), 4,11 -
4,24 (m, 2 H), 3,42 - 3,57 (m, 4 H), 3,26 (s, 3 H), 2,41 - 2,46 (m, 1 H), 2,05 (quin, J=6,2
Hz, 2 H), 0,94 - 1,06 (m, 4 H), 0,73 (s, 9 H); LCMS (m/z, ES+) =427,2 (M+1).

Vi du 16 (Hop chit 235)

Axit (R)-6-(tert-Butyl)-3-(xyclopropylmetoxy)-2-metoxy-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Buéc 1: (S)-N-((R)-1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-yl)-2-
metylpropan-2-sulfinamit va (S)-N-((S)-1-(6-clo-5-metoxypyridin-3-yl)-3,3-
dimetylbutan-2-yl)-2-metylpropan-2-sulfinamit

0 J< o) J<
\\S \\S
N , I _N ,
cl | X HN (5 Cm (S)
(R) ),
~o = ~o = ,,,[<
va

Dung dich chita 1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-on (2,56 g,
10,57 mmol), (S)-2-metylpropan-2-sulfinamit (2,56 g, 21,14 mmol), Ti(OEt)s (6,03 g,
26,4 mmol) trong toluen (8,5 mL) dugc khudy trong 10 phit & 60°C va binh phan g
duoc hat chan khong. Hon hop phan tng dugc khudy & 60°C trong chin khong trong
24 gi¢. Binh phan ung dugc tai tao ap sudt bang nito, toluen (5 mL) va Ti(OEt)s (2,4 g,
10,5 mmol) dugc bd sung vao va hdn hop phan ing duge khudy trong chan khong trong
4 gi¢. Binh phan tmg dugc tai tao ap suét bang nito, toluen (5 mL) dugc bd sung vao va
hén hop phan tmg dugc khudy trong chan khong trong 3 gid nita. Sau d6 hon hop phan

98

98/186



42333

g dac dugce xir ly trong THF (70,5 mL), Ti(OEt)4 bd sung (2,4 g, 10,5 mmol) dugc
thém vao, va dung dich duoc lam lanh dén -30°C. NaBH4 (1,20 g, 31,7 mmol) dwoc bd
sung vao timg phan. Sau d6 hén hgp phan tmg dugc d8 Am tir tir dén nhiét do trong
phong qua dém. Hdn hop phéan tmg dugc pha lodng bang THF (130 mL) va nuéc mubi
(3 mL), khudy trong 30 phut, va sau d6 loc qua celite. Dich loc dugc bay hoi va tinh ché
bing cach sic ky silicagel dé thu duoc hai chét ddng phan khong dbi quang.

ChAt ddng phan khong dbi quang chinh 14 chit rdn mau tréng: (S)-N-((R)-1-(6-
clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-yl)-2-metylpropan-2-sulfinamit (1,8 g,
50%). 'H NMR (400 MHz, CDCl3) & ppm 7,81 (d, /=2,0 Hz, 1 H), 7,40 (d, J/=2,0 Hz, 1
H), 3,97 (s, 3 H), 3,26 (m, 1 H), 3,06 - 3,15 (m, 2 H), 2,72 (dd, J=14,8, 8,2 Hz, 1 H),
1,17 (s, 9 H), 0,99 (s, 9 H); LCMS (m/z, ES+) = 346,8, 348,5 (M+1).

Chat ddng phan khong dbi quang phu 1a dau trong: (S)-N-((S)-1-(6-clo-5-
metoxypyridin-3-yl)-3,3-dimetylbutan-2-yl)-2-metylpropan-2-sulfinamit (1,2 g, 33%).
'"H NMR (400 MHz, CDCl3) 8 ppm 7,77 (d, J=1,6 Hz, 1 H), 7,07 (d, J=1,6 Hz, 1 H),
3,93 (s, 3 H), 3,19 - 3,33 (m, 2 H), 3,02 (dd, J=14,1, 2,7 Hz, 1 H), 2,55 (dd, /=14,1, 10,5
Hz, 1 H), 1,08 (s, 9 H), 0,98 (s, 9 H); LCMS (m/z, ES+) = 346,8, 348,0 (M+1).

Budc 2: (R)-5-(2-Amino-3,3-dimetylbutyl)-2-clopyridin-3-ol
CI N | NH,
S (R)

HO

Dung dich chira (S)-N-((R)-1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-
yl)-2-metylpropan-2-sulfinamit (1,82 g, 5,26 mmol) trong 1,2-dicloetan (26,3 mL) dugc
khudy & 0°C. Bo tribromua (3,48 mL, 36,8 mmol) dugc bd sung tir tir vao d6. Hon hop
phan tmg duoc 14y ra khéi bon 1am lanh va khudy qua dém & nhiét do trong phong. Dung
dich duoc lam lanh dén 0°C va dap tit phan Gng béng céch b sung cén than MeOH.
Huyeén phi thu duge dugc bay hoi. EtOAc dugce bd sung vao va chat ran duge thu gom
bang céach loc, rira bang EtOAc, va lam kho dé thu dugc (S)-5-(2-amino-3,3-
dimetylbutyl)-2-clopyridin-3-ol, duéi dang mudi bis HBr. (2,1 g, dinh luvgng) LCMS
(m/z, ES+) =229,2,231,2 (M+1).

Budec 3: (R)-tert-Butyl (1-(6-clo-5-hydroxypyridin-3-yl)-3,3-dimetylbutan-2-
yl)carbamat

99

99/186



42333

Huyén phd duge khudy chira (R)-5-(2-amino-3,3-dimetylbutyl)-2-clopyridin-3-
ol. 2HBr (1,0 g, 2,51 mmol) va Boc-anhydrit (0,80 g, 3,67 mmol) trong THF (25,1 mL)
dugce khudy ¢ 60°C trong 1,5 gid. THF (10 mL) va trietylamin (0,35 mL, 2,51 mmol)
dugc bd sung vao va hdn hgp phan tmg duge khudy trong 30 phut nita. Trietylamin b6
sung (0,35 mL, 2,51 mmol) dugc thém vao va hdn hop phan tng duoc khudy & 60°C
trong 1 gi®. Sau d6 dung dich dugc bay hoi dén kho. Chét rdn duoc tao huyén phi trong
dietyl ete, phan tach bing cach loc va rira béng dietyl ete bd sung. Chét ran dugc xtr Iy
trong EtOAc va rira bing dung dich nuéc NaHCO; lodng va nu6e mubi. Pha hitu co
dugc lam kho (NaxSOs), loc va bay hoi dé tao ra (R)-tert-butyl (1-(6-clo-5-
hydroxypyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat (1,01 g, 99%) dudi dang chét ran
mau vang nhat. LCMS (m/z, ES+) = 329,2, 331,2 (M+1).

Buéc 4: (R)-tert-Butyl (1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-

yl)carbamat

Iot (0,64 g, 2,51 mmol) dugc bd sung vao dung dich dugc khudy chira tert-butyl
(R)-(1-(6-clo-5-hydroxypyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat (0,83 g, 2,51
mmol) va K2COs (1,04 g, 7,53 mmol) trong nudce (6,3 mL) va 1,4-dioxan (6,3 mL). Hén
hop phan timg duge khudy & nhiét do trong phong trong 1,5 gid.

Na,SO0s rén duge bd sung vao trong khi khudy cho dén khi dung dich khong con
mau nau sAm nita. Dung dich dugc pha lodng bang nuéc mudi va EtOAc. Pha nuée duge
chiét bing EtOAc. Céc pha hitu co gom lai dugc 1am khd (Na2SO4), loc va bay hoi dé
tao ra (R)-tert-butyl (1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-
yl)carbamat du6i dang bot mau vang (0,38 g, 34%). LCMS (m/z, ES+) = 455,4, 457,1
(M+1).
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Buée 5: (R)-tert-Butyl (1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat

Dung dich chita tert-butyl (R)-(1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat (0,3819 g, 0,840 mmol), K»COs (0,35g, 2,52 mmol), va
(bromometyl)xyclopropan (0,23 g, 1,68 mmol) trong DMF (5,6 mL) duoc gia nhi€t &
80°C trong 3 gid. Hon hop phan img duge bay hoi dén kho va phan con lai thu dugc
duoc xi Iy trong CH2Cly va H>O. Pha nude duge chiét bing CH2Clz (2x) va céc 16p hitu
co gom lai dugc lam kho (Na2SOs), loc, va bay hoi dé thu duoc tert-butyl (R)-(1-(6-clo-
5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat ~ (415,4
mg, 97%) dudi dang chét rin mau tring nhat. LCMS (m/z, ES+) = 509,2, 511,2 (M+1).

Budc 6: Etyl (R)-1-(1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo0-1,4-dihydropyridin-3-carboxylat

o O

Hydro clorua 4M trong dioxan (3,06 mL, 12,25 mmol) dugc bd sung vao dung
dich chira tert-butyl (R)-(1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat (0,42¢g, 0,82 mmol) trong CH>Cl> (3 mL). Hdn hop phan
mg dugc khudy & nhiét do trong phong trong 3 gid va dugce bay hoi dén kho. Chéat rdn
duoc hoa tan trong CH2Clz (1 mL) va EtsN (1 mL), khudy, va sau d6 dugc bay hoi dén
khd. Phan con lai thu dugc duge xtr 1y trong NaHCO3 bdo hoa va CH2Clo. Pha nude
dugc chiét bang CH>Cl (2x) va cac 16p hitu co gom lai duge 1am kho (Na2SO4), loc, va
bay hoi dé thu dugc (R)-1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-amin. Dung dich chira amin nay va etyl 4-oxo-4H-pyran-3-carboxylat
(151 mg, 0,90 mmol) trong axit axetic (8,2 mL) dugc khudy ¢ 100°C trong 7 gid. Hon
hop phéan g dugc bay hoi dén kho va phan con lai thu duge duge tinh ché bang sic ky
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pha dao (5-100% CH3;CN/H20 (0,1% axit formic)) dé thu dugc etyl (R)-1-(1-(6-clo-5-
(xyclopropylmetoxy)-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-
dihydropyridin-3-carboxylat (389 mg, 85%) dudi dang chat rén mau niu vang nhat.
LCMS (m/z, ES-) =575,2, 577,2 (M-1).

Budce 7: (R)-Etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

Binh phan tng chira etyl (R)-1-(1-(6-clo-5-(xyclopropylmetoxy)-2-iodopyridin-
3-y1)-3,3-dimetylbutan-2-yl)-4-oxo0-1,4-dihydropyridin-3-carboxylat (0,39 g, 0,70
mmol), kali axetat (0,14 g, 1,39 mmol), va paladi(II) bromua (0,037 g, 0,14 mmol) dugc
1am sach bang nito. N,N-dimetylaxetamit d4 loai khi (DMA) (7,0 mL) dugc bd sung vao
va hdn hop phan ting duge gia nhiét & 90°C trong 24 git. Dung dich dugc tinh ché bang
séc k¥ pha dao (10-100% CH3CN/H>0 (0,1% axit formic)) dé thu dugc etyl (R)-6-(tert-
butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo0-5,10-dihydro-6H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylat (167 mg, 56%). '"H NMR (400 MHz, CDCl;) 6 ppm
8,18 (s, 1 H), 7,49 (s, 1 H), 6,96 (s, 1 H), 4,40 (q, /=7,3 Hz, 2 H), 3,96 (d, J=7,0 Hz, 2
H), 3,93 (d, /=6,6 Hz, 1 H), 3,46 (dd, J=17,0, 6,8 Hz, 1 H), 3,19 (d, J=16,8 Hz, 1 H),
1,41 (t, J=7,0 Hz, 3 H), 1,30 - 1,37 (m, 1 H), 0,85 (s, 9 H), 0,76 - 0,70 (m, 2 H), 0,41 -
0,48 (m, 2 H); LCMS (m/z, ES-) = 429,4, 431,4 (M-1).

Budce 8: axit (R)-6-(tert-Butyl)-3-(xyclopropylmetoxy)-2-metoxy-10-0x0-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chta etyl (R)-6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-
5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (33 mg, 0,077 mmol),
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NaB(OMe)s (36 mg, 0,23 mmol), tBuXPhos (6,5 mg, 0,015 mmol) va Pdz(dba)s (7,0
mg, 7,66 pmol) trong DMF (0,77 mL) dugc gia nhi¢t & 80°C trong 2 gio. Ho6n hop phan
ung duoc loc qua celite va celite dugc rira bé‘mg EtOAc va CHxCla. Dich loc dugc bay
hoi va phin con lai thu dugc dugc tinh ché bing sic ky silicagel (0-100% (3:1
EtOAc:EtOH) trong hexan) dé thu dugc etyl (R)-6-(tert-butyl)-3-(xyclopropylmetoxy)-
2-metoxy-10-o0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (27
mg, 83%). '"H NMR (400 MHz, CDCls) 8 ppm 8,17 (s, 1 H), 7,42 (s, 1 H), 6,80 (s, 1 H),
4,39 (q, J=7,0 Hz, 2 H), 4,05 (s, 3 H), 3,94 - 3,85 (m, 3 H), 3,42 (dd, J=16,6, 6,8 Hz, 1
H), 3,09 (d, J/=16,8 Hz, 1 H), 1,37 - 1,40 (t, J=7,2 Hz, 4 H), 1,27 - 1,37 (m, 1 H), 0,85
(s, 9 H), 0,66 - 0,75 (m, 2 H), 0,42 - 0,37 (m, 2 H); LCMS (m/z, ES+) = 427,4 (M+1).

Dung dich chira este néu trén trong LiOH 1M (1 mL) va MeOH (1 mL) dugc gia
nhiét & 50°C trong 2 gid. Hon hop phan tng dugce loc qua may loc acrodisc dé loai bo
c4c hat min va dung dich axit xitric IM (1 mL) dugc bd sung vao dich loc trong nay.
Két tha dugc thu gom béng cach loc, rra bé‘mg nuéc, va lam kho dé thu duge axit (R)-
6-(tert-butyl)-3-(xyclopropylmetoxy)-2-metoxy-10-o0x0-5,10-dihydro-6H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylic (19 mg, 62% cho 2 budc) dudi dang chét rin mau tring
nhat. "TH NMR (400 MHz, DMSO-ds) 8 ppm 16,53 (s, 1 H), 8,77 (s, 2 H), 7,40 (s, 2 H),
7,36 (s, 2 H), 4,62 (d, J=6,8 Hz, 1 H), 3,97 (s, 3 H), 3,96 - 3,89 (m, 2 H), 3,49 - 3,40 (m,
1 H), 1,22 - 1,32 (m, 1 H), 0,75 (s, 9 H), 0,57 - 0,65 (m, 2 H), 0,31 - 0,40 (m, 2 H);
LCMS (m/z, ES+) =399,2 (M+1).

Vi du 17 (Hop chét 236)

Axit  (S)-6-(tert-Butyl)-3-(xyclopropylmetoxy)-2-metoxy-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chira etyl (S)-6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-
5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (52 mg, 0,12 mmol),
NaB(OMe)4 (57 mg, 0,36 mmol), tBuXPhos (10,3 mg, 0,024 mmol) va Pdx(dba)s (11,0

mg, 0,012 mmol) trong DMF (1,2 mL) dugc gia nhiét & 80°C trong 2 gio. Hon hop phan
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ung dugc loc qua celite va celite dugc rira bfmg EtOAc va CH,Cl. Dich loc dugc bay
hoi va phan con lai thu duoc dugc tinh ché bang sic ky silicagel (0-100% (3:1
EtOAc:EtOH) trong hexan) dé thu duoc etyl (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-
2-metoxy-10-0x0-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylat (32
mg, 62%). '"H NMR (400 MHz, CDCl3) & ppm 8,17 (s, 1 H), 7,44 (s, 1 H), 6,80 (s, 1 H),
4,40 (q, J=7,2 Hz, 2 H), 4,06 (s, 3 H), 3,89 (m, 3 H), 3,42 (dd, J=16,8, 7,0 Hz, 1 H), 3,09
(d, J=16,4 Hz, 1 H), 1,40 (t, /=7,0 Hz, 3 H), 1,31 - 1,37 (m, 1 H), 0,84 (s, 9 H), 0,68 -
0,75 (m, 2 H), 0,36 - 0,43 (m, 2 H); LCMS (m/z, ES+) = 427,4 (M+1).

Dung dich chta este néu trén trong LiOH 1M (0,75 mL) va MeOH (0,75 mL)
dugc gia nhiét ¢ 50°C trong 2 gio. Dung dich axit xitric 1M (0,75 mL) duoc bd sung
vao hdn hop phan tGng va két tia dwoc thu gom bang cach loc, ria bang nudc, va lam
kho dé thu dugce axit (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-metoxy-10-0x0-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic (26,5 mg, 55% cho 2 budc)
duéi dang chit ran mau tring. "H NMR (400 MHz, CDCls) § ppm 16,11 (s, 1 H), 8,45
(s, 1 H), 7,65 (s, 1 H), 6,83 (s, 1 H), 4,08 (s, 3 H), 4,04 (d, J/=6,8 Hz, 1 H), 3,92 (m, 2
H), 3,48 (dd,vJ=17,1, 7,3 Hz, 1 H), 3,16 (d, J=17,1 Hz, 1 H), 1,31 - 1,43 (m, 1 H), 0,86
(s, 9 H), 0,69 - 0,78 (m, 2 H), 0,41 (m, 2 H); LCMS (/z, ES+) =399,3 (M+1).

Vi du 18 (Hop chét 237)

Axit (S)-6-(tert-Butyl)-3-(xyclopropylmetoxy)-2-hydroxy-10-0x0-6,10-dihydro-5H-
pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylic

San phadm demetyl héa duge tao thanh duéi dang san pham phu ctia phan ttng ma
didu ché etyl (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-metoxy-10-ox0-5,10-dihydro-
6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat va dugc thu gom dudi dang cac phén
doan hdn hgp ma duoc gom lai. Sic ky so bd bang cach sic ky pha dao (10-100%
CH;CN/H,O  (0,1% axit formic)) thu dugc (S)-etyl 6-(tert-butyl)-3-
(xyclopropylmetoxy)-2-hydroxy-10-o0x0-6,10-dihydro-5SH-pyrido[1,2-

h][1,7]naphtyridin-9-carboxylat (8,3 mg, 17%). '"H NMR (400 MHz, CDCl3) 3 ppm 8,18
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(s, 1 H), 6,85 (s, 1 H), 6,55 (s, 1 H), 4,37 (q, J/=7,0 Hz, 2 H), 3,83 - 3,97 (m, 3 H), 3,33
(dd, J=16.8, 6,6 Hz, 1 H), 2,95 (d, J=17,2 Hz, 1 H), 1,33 - 1,42 (m, 4 H), 0,65 - 0,74 (m,
2 H), 0,40 (m, 2 H); LCMS (m/z, ES+) = 413,3 (M+1).

Dung dich chtta este néu trén trong LiOH 1M (0,5 mL) va MeOH (0,5 mL) duogc
gia nhiét & 50°C trong 2 gio. Dung dich axit xitric 1M (0,5 mL) dugc bd sung vao hon
hop phéan tmg va dung dich dugc tinh ché bang séc ky pha dao (5-100% CH;CN/H>0
(0,1% axit formic)) dé thu duoc axit (S)-6-(tert-butyl)-3-(xyclopropylmetoxy)-2-
hydroxy-10-0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic (6,4 mg,
14% cho 2 buéc) dudi dang chit rin mau vang. '"H NMR (400 MHz, CDCl;) & ppm
15,72 (br. s., 1 H), 8,44 (s, 1 H), 7,38 (s, 1 H), 6,66 (s, 1 H), 4,04 (d, /4,9 Hz, 1 H),
3,96 (d, J=6,8 Hz, 2 H), 3,40 - 3,53 (m, 1 H), 3,04 (d, /~17,1 Hz, 1 H), 1,34 - 1,45 (m,
1 H), 0,89 (s, 9 H), 0,77 - 0,72 (m, 2 H), 0,47 - 0,42 (m, 2 H); LCMS (m/z, ES+) =385,2
(M+1).

Vi du 19 (Hop chit 238)

Axit (S)-6-(tert-Butyl)-2-metoxy-3-(3-metoxypropoxy)-10-o0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chtra etyl (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-o0xo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (46,8 mg, 0,10 mmol),
NaB(OMe)s (49 mg, 0,31 mmol), tBuXPhos (8,9 mg, 0,021 mmol) va Pd>(dba)s (9,6
mg, 0,010 mmol) trong DMF (1,0 mL) duoc gia nhiét & 80°C trong 2 gio. Hon hgp phan
ung dugc loc qua celite va celite dugc rira bang CH>Cl. Dich loc dugc bay hoi va phan
con lai thu dugc duoc dua vao cac didu kién phan Gmg vé6i nhidu chét phan tng hon:
NaB(OMe)s (49 mg, 0,31 mmol), tBuXPhos (8,9 mg, 0,021 mmol) va Pd>(dba)s (9,6
mg, 0,010 mmol) trong DMF (1,0 mL) & 80°C trong 3 gid nita. Hon hop phén Gmg dugce
loc qua celite va celite dugc rira bang CH2Cly Dich loc duge bay hoi va phén con lai thu
duoc dugc tinh ché bang sic ky silicagel (0-100% (3:1 EtOAc:EtOH) trong hexan) daé

thu duoc etyl (S)-6-(tert-butyl)-2-metoxy-3-(3-metoxypropoxy)-10-oxo-5,10-dihydro-
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6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat du¢i dang chét rin mau néu vang. 'H
NMR (400 MHz, CDCls) & ppm 8,18 (s, 1 H), 7,44 (s, 1 H), 6,86 (s, 1 H), 4,40 (q, /=7.3
Hz, 2 H), 4,19 - 4,12 (m, 2 H), 4,05 (s, 3 H), 3,90 (d, J=6,6 Hz, 1 H), 3,61 - 3,55 (m, 2
H), 3,42 (dd, J/=16,8, 7,0 Hz, 1 H), 3,37 (s, 3 H), 3,11 (d, J=16,8 Hz, 1 H), 2,15 (quin,
J=6,2 Hz, 2 H), 1,40 (t, J=7,0 Hz, 3 H), 0,86 (s, 9 H); LCMS (m/z, ES+) = 445,0 (M+1).

Dung dich chira este néu trén trong LiOH 1M (0,75 mL) va MeOH (0,75 mL)
dugc gia nhiét & 50°C trong 2 gid. Dung dich axit xitric 1M (0,75 mL) dugc bb sung
vao hdn hop phan tmg va dung dich dugc tinh ché bang séc ky pha dao (5-100%
CH3;CN/H20 (0,1% axit formic)) dé thu duoc axit (S)-6-(tert-butyl)-2-metoxy-3-(3-
metoxypropoxy)-10-oxo-5,10-dihydro-6H-pyrido[ 1,2-h][1,7|naphtyridin-9-carboxylic
(19,6 mg, 45% cho 2 budc) dudi dang chit rdn mau tring. '"H NMR (400 MHz, CDCls)
& ppm 16,12 (s, 1 H), 8,46 (s, 1 H), 7,65 (s, 1 H), 6,90 (s, 1 H), 4,24 - 4,13 (m, 2 H),
4,06 (s, 1 H), 3,63 - 3,55 (m, 2 H), 3,49 (dd, J=16,6, 6,3 Hz, 1 H), 3,38 (s, 3 H), 3,18 (d,
J=17,1 Hz, 1 H), 2,16 (quin, J=6,1 Hz, 2 H), 0,87 (s, 9 H); LCMS (m/z, ES+) = 417,2
(M+1).

Vi du 20 (Hop chét 239)

Axit (S)-6-(tert-Butyl)-2-hydroxy-3-(3-metoxypropoxy)-10-o0xo0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

San phdm demetyl hoa duge tao thanh dudi dang san pham phu ctia phan ing ma
didu ché etyl (S)-6-(tert-butyl)-2-metoxy-3-(3-metoxypropoxy)-10-oxo-5,10-dihydro-
6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat va duoc thu gom dudi dang cac phan
doan hon hop ma duge gom lai va dua vao cac diéu kién phan tmg thily phan ma khong
tinh ché thém. Dung dich chita este trong LiOH 1M (0,5 mL) va MeOH (0,5 mL) duoc
gia nhiét & 50°C trong 2 gid. Dung dich axit xitric 1M (0,5 mL) duoc bd sung vao hdn
hop phén tng va dung dich dugc tinh ché bang séc ky pha dao (5-100% CH;CN/H20
(0,1% axit formic)) dé thu duoc axit (S)-6-(tert-butyl)-2-hydroxy-3-(3-

metoxypropoxy)-10-oxo-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic
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(3,4 mg, 8% cho 2 budc) dudi dang chét rdn mau vang. 'H NMR (400 MHz, CDCl;) 3
ppm 15,76 (br. s., 1 H), 8,42 (s, 1 H), 7,47 (s, 1 H), 6,70 (s, 1 H), 4,20 (t, /=6,1 Hz, 2
H), 4,04 (d, J=6,3 Hz, 1 H), 3,61 - 3,76 (m, 2 H), 3,48 (dd, J=17.1, 6,8 Hz, 1 H), 3,41
(s, 3 H), 3,04 (d, /17,1 Hz, 1 H), 2,21 (quin, J/=6,0 Hz, 2 H), 0,89 (s, 9 H); LCMS (m/z,
ES+) =403,2 M+1).

Vi du 21 (Hop chét 240)

Axit (S)-6-(tert-Butyl)-3-(3-metoxypropoxy)-10-oxo-2-(prop-1-en-2-yl)-6,10-dihydro-
5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Budce 1: (S)-Etyl 6-(tert-butyl)-3-(3-metoxypropoxy)-10-oxo-2-(prop-1-en-2-yl)-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

Dung dich chira etyl (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (88,4 mg, 0,20 mmol), kali
isopropenyltrifloborat (58 mg, 0,39 mmol), natri cacbonat (63 mg, 0,59 mmol) va
Pd(PPhs)s (23 mg, 0,020 mmol) trong etanol (2,0 mL) dugc khudy & 80°C qua dém. Hon
hop phan tng dugc pha lodng bang CH>Cl> va loc qua celite. Dich loc dugc bay hoi va
phan con lai thu duge duge tinh ché bang sic ky silicagel (0-100% (3:1 EtOAc:EtOH)
trong hexan) dé thu dugc etyl (S)-6-(tert-butyl)-3-(3-metoxypropoxy)-10-oxo-2-(prop-
1-en-2-yl1)-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (87,5 mg,
98%) dudi dang chét rin mau tring. "H NMR (400 MHz, CDCls) & ppm 8,18 (s, 1 H),
7,54 (s, 1 H), 7,00 (s, 1 H), 5,91 (s, 1 H), 5,54 (s, 1 H), 4,39 (q, /=7,0 Hz, 2 H), 4,07 -
4,22 (m, 2 H), 3,93 (d, J=6,6 Hz, 1 H), 3,61 - 3,56 (m, 2 H), 3,48 (dd, J=17,0, 6,8 Hz, 1
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H), 3,37 (s, 3 H), 3,19 (d, J=16,8 Hz, 1 H), 2,25 (s, 3 H), 2,13 (quin, J=6,1 Hz, 2 H),
1,40 (t, J=7,2 Hz, 3 H), 0,85 (s, 9 H); LCMS (m/z, ES+) = 455,9 (M+1).

Budc 2: axit (S)-6-(tert-Butyl)-3-(3-metoxypropoxy)-10-oxo-2-(prop-1-en-2-y1)-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Hop chit néu & d& muc nay duge phén tach dudi dang san phdm phu béng c4ch
thiy phan dugc thic diy bang bazo trong qué trinh phan tmg oxy héa cua etyl (S)-6-
(tert-butyl)-3-(3-metoxypropoxy)-10-oxo-2-(prop-1-en-2-yl)-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat ~ (30,3 ~mg, 0,067 mmol) voi
trimetylsulfoxoni iodua (31 mg, 0,14 mmol) va KOtBu (15 mg, 0,13 mmol) trong
DMSO (0,64 mL) va THF (0,27 mL). Viéc tinh ché hdn hgp phan tmg bang cach séc ky
pha ddo (5-100% CH3CN/H20 (0,1% axit formic)) thu dugc axit (S)-6-(tert-butyl)-3-(3-
metoxypropoxy)-10-oxo-2-(prop-1-en-2-yl)-6,10-dihydro-5H-pyrido[ 1,2~
h][1,7]naphtyridin-9-carboxylic (4,8 mg, 17%) dudi dang chét rin mau trang. "H NMR
(400 MHz, CDCl3) & ppm 16,16 (s, 1 H), 8,47 (s, 1 H), 7,78 (s, 1 H), 7,04 (s, 1 H), 5,95
(s, 1 H), 5,59 (s, 1 H), 4,26 - 4,12 (m, 2 H), 4,07 (d, /=6,8 Hz, 1 H), 3,62 - 3,57 (m, 2
H), 3,53 (dd, J=17,3, 7,1 Hz, 1 H), 3,38 (s, 3 H), 3,26 (d, J=17,1 Hz, 1 H), 2,26 (s, 3 H),
2,15 (quin, J=6,0 Hz, 2 H), 0,87 (s, 9 H); LCMS (m/z, ES+) =427,3 (M+1).

Vi du 22: (Hop chat 241)

Axit (S)-6-(tert-Butyl)-2-isopropyl-3-(3-metoxypropoxy)-10-oxo0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chtta etyl (S)-6-(tert-butyl)-3-(3-metoxypropoxy)-10-oxo-2-(prop-1-
en-2-yl)-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (11,9 mg, 0,026
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mmol) va 10 % Pd/C (xtc tac) trong MeOH (1 mL) duge khudy dudi 4p suat Hz 60 psi
trong 1,5 gid. Hon hop phéan tng duoc loc qua celite va duoc bay hoi dén kho dé thu
duge chat thd (S)-etyl 6-(tert-butyl)-2-isopropyl-3-(3-metoxypropoxy)-10-o0x0-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat, chit nay duoc st dung ma
khéng tinh ché thém.

Dung dich chtra este néu trén trong LiOH 1M (0,7 mL) va MeOH (0,7 mL) dugc
gia nhiét & 50°C trong 2 gid. Dung dich axit xitric 1M (0,8 mL) dugc bb sung vao va
hdn hop phan tmg duge khudy trong 15 phit. Két tua duoc thu gom bang céch loc, rira
bing nude, va lam kho dé thu dugc axit (S)-6-(tert-butyl)-2-isopropyl-3-(3-
metoxypropoxy)-10-oxo0-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylic
(9,3 mg, 83% cho hai budc) dudi dang chét rdn mau trang nhat. 'H NMR (400 MHz,
CDCls) & ppm 16,26 (s, 1 H), 8,46 (s, 1 H), 7,83 (s, 1 H), 6,91 (s, 1 H), 4,08 - 4,21 (m,
2 H), 4,05 (d, J=6,8 Hz, 1 H), 3,66 - 3,58 (m, 2 H), 3,41 - 3,55 (m, 2 H), 3,38 (s, 3 H),
3,22 (d, J=17,1 Hz, 1 H), 2,14 (quin, J=6,0 Hz, 2 H), 1,27 (d, J/=6,8 Hz, 6 H), 0,85 (s, 9
H); LCMS (m/z, ES+) =429,3 (M+1).

Vi du 23: (Hop chét 243)

Axit (S)-6-(tert-Butyl)-2-clo-3-(3-metoxypropoxy)-8-metyl-10-0x0-6,10-dihydro-5H-

pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chira etyl 3-oxobutanoat (3,64 g, 28 mmol) trong 20 mL THF dugc b
sung bang bom tiém (timg giot) vao binh phan tng chira NaH (huyén phit 60% trong
dau khoang) (1,176 g, 29,4 mmol) ma da dugc lam lanh & 0°C trong qua trinh bb sung.
Hbn hop phan Gmg duge khudy & nhiét do trong phong trong 1 gio sau khi hoan thanh
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viéc bd sung, va sau d6 dugc 1am lanh tré lai 0°C. Dung dich chira 3-cloacryloyl clorua
(3,50 g, 28 mmol) trong 20 mL THF dugc b sung tlr tlr vao hon hop phan tng da duoc
lam lanh bang bom tiém trong 1 gid. Sau khi hoan thanh viéc bd sung, hdn hop phan
tmg duoc khudy ¢ nhiét do trong phong qua dém va sau d6 dugc gia nhiét trong didu
kién hdi luu trong 2,5 gio. Hon hop phan ing dugc pha lodng bing nudc va chiét bang
Et,0 (4x) va CH2Cls (2x). Céc phan chiét hitu co gom lai dwgc 1am kho (Na2SOs), loc,
bay hoi va tinh ché bing sic ky silicagel (0-100% EtOAc/hexan) dé thu dugc etyl 2-
metyl-4-oxo0-4H-pyran-3-carboxylat (2,65 g, 52%) chét 1ong mau nau. '"H NMR (400
MHz, CDCls) & ppm 7,66 (d, J/=5,9 Hz, 1 H), 6,36 (d, J/=5,9 Hz, 1 H), 4,39 (q, J/=7,3 Hz,
2 H), 2,38 (s, 3 H), 1,38 (t, /=7,2 Hz, 3 H); LCMS (m/z, ES+) = 183,1 (M+1).

Buéc 2: (S)-Etyl 1-(1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-yl)-2-metyl-4-oxo-1,4-dihydropyridin-3-carboxylat

Dung dich chta (S)-1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-amin, hydroclorua (196 mg, 0,42 mmol) va etyl 2-metyl-4-oxo0-4H-
pyran-3-carboxylat (0,23 g, 1,27 mmol) trong HOAc (4,2 mL) dugc khudy ¢ 100°C
trong 10 gid. Hon hop phan tng dugc bay hoi dén kho, xir 1y trong CH>Cl, va dung dich
NaHCOs3 bao hoa va khudy trong 1 gid. Lép hitu co dugc tach ra, 1lam kho (Na2S04), loc
va bay hoi. Phan con lai thu dugc duoc khudy véi etyl 2-metyl-4-oxo-4H-pyran-3-
carboxylat bd sung (200 mg, 1,10 mmol) trong HOAc (4,2 mL) & 100°C qua dém. Hoén
hop phan tng dugc bay hoi dén kho va phan con lai thu duge duge tinh ché bing séc ky
pha dao (5-100% CH3CN/H20 (0,1% axit formic)) dé thu dugce etyl (S)-1-(1-(6-clo-2-
iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-dimetylbutan-2-yl)-2-metyl-4-oxo-1,4-
dihydropyridin-3-carboxylat (67,4 mg, 27%) duéi dang chét rAn mau nau. LCMS (m/z,
ES+)=591,2, 593,2 (M+1).

110

110/186



42333

Budc 3: (S)-Etyl 6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-8-metyl-10-0x0-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

Binh chta etyl (S)-1-(1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-yl)-2-metyl-4-oxo-1,4-dihydropyridin-3-carboxylat (67,4 mg, 0,11
mmol), kali axetat (22 mg, 0,23 mmol), va paladi(I) bromua (6,1 mg, 0,023 mmol) dugc
lam sach bang nito. DMF da khir khi (1,1 mL) dugc bd sung vao va hdn hgp phan tmg
duoc gia nhiét & 90°C trong 24 gio. Dung dich duoc lam lanh dén nhiét d6 trong phong,
paladi(IT) bromua bd sung (6,1 mg, 0,023 mmol) dugc thém vao va hdn hop phan mg
duoc gia nhiét & 90°C trong 6 gio nita. Dung moi duoc loai bd bang cach bay hoi va
phan con lai thu dugc duge tinh ché bang séc ky silicagel (0-100% 3:1 (EtOAc/EtOH)
trong hexan) dé thu duge etyl (S)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-8-metyl-
10-0x0-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylat (12,1 mg, 23%)
duéi dang dau mau nau. '"H NMR (400 MHz, CDCLs) & ppm 7,48 (s, 1 H), 7,00 (s, 1 H),
434 - 4,45 (m, 3 H), 4,13 - 4,24 (m, 2 H), 3,65 - 3,58 (m, 2 H), 3,31 - 3,41 (m, 4 H),
3,15 (d, J=16,8 Hz, 1 H), 2,45 (s, 3 H), 2,12 - 2,19 (m, 2 H), 1,38 (t, /=7,2 Hz, 3 H),
0,80 (s, 9 H); LCMS (m/z, ES+) = 463,3, 465,3 (M+1).

Budc 4: axit (S)-6-(tert-Butyl)-2-clo-3-(3-metoxypropoxy)-8-metyl-10-0x0-6,10-
dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chura (S)-etyl 6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-8-metyl-10-
0x0-6,10-dihydro-5H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylat (12,1 mg, 0,026
mmol) trong LiOH 1M (0,5 mL) va MeOH (0,5 mL) dugc gia nhiét & 50°C trong 2 gio
va sau d6 60°C trong 2 git. Dung dich axit xitric 1M (0,7 mL) dugc bd sung vao hdn

hop phan Gmg. Dung dich dugc bay hoi dén kho va phén con lai thu duogc dugc tinh ché
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bing séc ky pha dao (5-90% CH3CN/H20 (0,1% axit formic)) dé thu dugc axit (S)-6-
(tert-butyl)-2-clo-3-(3-metoxypropoxy)-8-metyl-10-oxo-5,10-dihydro-6H-pyrido[ 1,2~
h][1,7]naphtyridin-9-carboxylic (7,0 mg, 62%) dudi dang chit rin mau trang. 'H NMR
(400 MHz, CDCls) 8 ppm 17,61 (br. 5., 1H), 7,82 (s, 1 H), 7,05 (s, 1 H), 4,81 (d, J=5,4
Hz, 1 H), 4,15 - 4,28 (m, 2 H), 3,67 - 3,57 (m, 2 H), 3,49 - 3,41 (m, 1 H), 3,38 (s, 3 H),
3,25 (d, J=17,6 Hz, 1 H), 3,18 (s, 3 H), 2,17 (quin, J=6,0 Hz, 2 H), 0,81 (s, 9 H); LCMS
(m/z, ES+) = 435,2, 437,2 (M+1).

Vi du 24: (Hop chét 243)

Axit (S)-6-(tert-Butyl)-2-(hydroxymetyl)-3-(3-metoxypropoxy)-10-oxo-5,10-dihydro-
6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Budce 1: (S)-tert-Butyl (1-(5-(benzyloxy)-6-clo-2-iodopyridin-3-yl)-3,3-dimetylbutan-
2-yl)carbamat

0
SRAaS:

Dung dich chita tert-butyl (S)-(1-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat (2,18 g, 4,79 mmol), KoCOs (1,99 g, 14,38 mmol),
(bromometyl)benzen (0,86 mL, 7,19 mmol) trong DMF (32,0 mL) dugc gianhiét & 80°C
trong 3 gid. Hon hop phan ung dugc bay hoi dén kho va phan con lai thu dugce dugce xir
1y trong CH2Cl2 va nude. Lép nudce duge chiét bang CH>Cl, (2x) va c4c pha hitu co gom
lai duwoc 1am kho (Na2SOs), loc, va bay hoi dé thu duoc tert-butyl (S)-(1-(5-(benzyloxy)-
6-clo-2-iodopyridin-3-y1)-3,3-dimetylbutan-2-yl)carbamat (dinh lugng gia dinh), san
pham nay dugc xit ly trong budce tiép theo ma khong cén tinh ché thém. LCMS (m/z,
ES+) =545,4, 547,0 (M+1).
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Buée 2: Etyl (S)-1-(1-(5-(benzyloxy)-6-clo-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-
yl)-4-o0x0-1,4-dihydropyridin-3-carboxylat

HCI (4M trong dioxan) (11,98 mL, 47,9 mmol) dugc b6 sung vao dung dich chtra
tert-butyl (S)-(1-(5-(benzyloxy)-6-clo-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-
yl)carbamat (2,61 g, 4,79 mmol) trong CH>Cl, (6 mL) va hdn hop phan tmg dugc khudy
& nhiét do trong phong trong 3 gid. Hon hop duge duge bay hoi dén kho va phan con
lai thu duoc dugc xir Iy trong NaHCO3 bdo hoa va CH>Cla. Lép nude duge chiét bing
CH,CL (2x) va c4c pha hitu co gom lai duoc 1am khd (Na2S0a), loc, va bay hoi dé thu

duogc dau mau nau.

Dung dich chira amin néu trén va etyl 4-oxo-4H-pyran-3-carboxylat (0,89 g, 5,27
mmol) trong HOAc (24 mL) duge khudy & 100°C trong 7 gid. Hon hop phan tmg duge
bay hoi, phan con lai thu dugc dugc xtt 1y trong CH2Clz va dung dich NaHCOs béo hoa,
va dung dich dugc khudy manh trong 30 phut. Pha nuge dugc chiét bang CH,Cl, (5x10
mL), va c4c pha hitu co gom lai duge lam kho (Na2SOa), loc, bay hoi va tinh ché bé“mg
sdc ky silicagel (0-100% (3:1 EtOAc:EtOH) trong hexan) dé thu duoc etyl (S)-1-(1-(5-
(benzyloxy)-6-clo-2-iodopyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-
dihydropyridin-3-carboxylat (1,39 g, 49%) duéi dang chét rain mau niu. LCMS (m/z,
ES+) =596,1, 597,2 (M+1).

Bude 3: Etyl (S)-3-(benzyloxy)-6-(tert-butyl)-2-clo-10-0x0-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

Binh chaa etyl  (S)-1-(1-(5-(benzyloxy)-6-clo-2-iodopyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat (1,39 g, 2,34 mmol), Kali
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axetat (460 mg, 4,68 mmol), va paladi(Il) bromua (125 mg, 0,47 mmol) dugc lam sach
bang nito. DMF d4 loai khi (23,4 mL) dugc bd sung vao va hdn hop phan tng dugc gia
nhiét & 90°C trong 24 gid. Dung mdi dugce loai bé bing cich bay hoi va phan con lai
thu duge duge hoa tan trong CH2Cl, loc qua celite va tinh ché bang séc ky silicagel (0-
100% 3:1 (EtOAC/EtOH) trong hexan) d& thu dugc etyl (S)-3-(benzyloxy)-6-(tert-
butyl)-2-clo-10-0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (706
mg, 65%) dudi dang chit rin mau nau. LCMS (m/z, ES+) = 467.3, 469,3 (M+1).

Budc 4: Etyl (S)-3-(benzyloxy)-6-(tert-butyl)-10-o0xo0-2-vinyl-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

Dung dich chta etyl (S)-3-(benzyloxy)-6-(tert-butyl)-2-clo-10-0x0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (0,34 g, 0,74 mmol), mudi
triflo(vinyl)-14-boran kali (0,20 g, 1,48 mmol), natri cacbonat (0,24 g, 2,22 mmol) va
Pd(PPhs)s (85 mg, 0,074 mmol) trong EtOH (7,4 mL) dugc khudy & 80°C qua dém. Hon
hop phan tmg dugc pha lofing bing CH2Cla, loc qua celite, va bay hoi. Phan con lai thu
duoc duoc tinh ché bang séc ky silicagel (0-100% 3:1 (EtOAc/EtOH) trong hexan) dé
thu dugc etyl (S)-3-(benzyloxy)-6-(tert-butyl)-10-oxo-2-vinyl-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (251 mg, 74%) dudi dang bot mau tring
nhat. 'H NMR (400 MHz, CDCls) 8 ppm 8,21 (s, 1 H), 7,39 - 7,73 (m, 7 H), 7,00 (s, 1
H), 6,59 (d, J=6,6 Hz, 1 H), 5,54 (d, J/=10,5 Hz, 1 H), 5,09 - 5,24 (m, 2 H), 4,40 (q,
J=7,0 Hz, 2 H), 3,90 - 4,01 (m, 1 H), 3,39 - 3,55 (m, 1 H), 3,13 - 3,24 (m, 1 H), 1,41 (&,
J=7,0 Hz, 3 H), 0,84 (s., 9 H); LCMS (m/z, ES+) = 459,1, 460,4 (M+1).

Budc 5: (S)-Etyl 6-(tert-butyl)-3-hydroxy-2-(hydroxymetyl)-10-ox0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat
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B6 sung kali osmat dihydrat (20,2 mg, 0,055 mmol) sau d6 la natri periodat (468
mg, 2,19 mmol) vao dung dich chta etyl (S)-3-(benzyloxy)-6-(tert-butyl)-10-0x0-2-
vinyl-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylat (251 mg, 0,55
mmol) trong THF (5,5 mL) va nuée (1,4 mL) ¢ 0°C. Sau khi hoan thanh viéc bd sung,
hdn hop phan tng dugc khudy & nhiét do trong phong trong 2 gid. Hén hop phan tng
duoc pha lodng bang CH,Cl, va nuéc, khudy, va loc qua celite. Cac pha hitu co gom lai
duoc 1am khd (NaxSOa), loc, bay hoi, va tinh ché bang sic ky silicagel (0-100% 3:1
(EtOAC/EtOH) trong CH2Cly) dé thu dugc etyl (S)-3-(benzyloxy)-6-(tert-butyl)-2-
formyl-10-o0x0-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylat (dinh
lugng gia dinh). LCMS (m/z, ES+) = 461,3 (M+1).

Dung dich chtra aldehyt néu trén va 10% Pd/C (xtic tac) trong EtOH (20 mL)
duoc khudy trong 4p sudt 60 psi H> qua dém. Hon hop phan tmg dugc loc qua celite va
bay hoi dé thu duge etyl (S)-6-(tert-butyl)-3-hydroxy-2-(hydroxymetyl)-10-oxo0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (122,1 mg, 60%), san pham
ndy duge xt 1y trong bude tiép theo ma khong tinh ché. LCMS (m/z, ES+) = 373,3
(M+1).

Buée 6: Etyl (S)-6-(tert-butyl)-2-(hydroxymetyl)-3-(3-metoxypropoxy)-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

1-Bromo-3-metoxypropan (44,3 pl, 0,39 mmol) dugc bd sung vao dung dich
chiua etyl (S)-6-(tert-butyl)-3-hydroxy-2-(hydroxymetyl)-10-o0x0-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (122,1 mg, 0,33 mmol) va kali cacbonat
(136 mg, 0,98 mmol) trong DMF (3,3 mL) va hdn hop phan tmg duoc khudy & nhiét do
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trong phong qua dém. Kali cacbonat bd sung (100 mg, 0,72 mmol) va 1-bromo-3-
metoxypropan (44,3 pl, 0,39 mmol) dugc thém vao va hdn hop phan ing duoc gia nhiét
& 40°C trong 2,5 gid, va sau do khudy & nhiét do trong phong qua dém. Dung méi duoc
bay hoi va phan con lai duge pha loang bing CH,Cl> va nuéc mudi. Lép hitu co duge
lam khd (NaxSOq), loc, bay hoi, va tinh ché bang sic ky silicagel (0-100% 3:1
(EtOACc/EtOH) trong CH2Clo) dé thu duoc etyl (S)-6-(tert-butyl)-2-(hydroxymetyl)-3-
(3-metoxypropoxy)-10-oxo-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-
carboxylat (62,8 mg, 43%) duéi dang dau mau vang. '"H NMR (400 MHz, CDCl3) &
ppm 8,18 (s, 1 H), 7,44 (s, 1 H), 6,98 (s, 1 H), 4,72 (s, 2 H), 4,39 (q, /=7,2 Hz, 2 H),
4,22 - 4,12 (m, 2 H), 3,90 - 4,06 (m, 2 H), 3,61 - 3,53 (m, 3 H), 3,37 (s, 3 H), 3,21 (d,
J=16,8 Hz, 1 H), 2,11 (quin, J=6,0 Hz, 2 H), 1,40 (t, /=7,2 Hz, 3 H), 0,83 (s, 9 H); LCMS
(m/z, ES+) =445,3 (M+1).

Budc 7: axit (S)-6-(tert-Butyl)-2-(hydroxymetyl)-3-(3-metoxypropoxy)-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chira etyl (S)-6-(tert-butyl)-2-(hydroxymetyl)-3-(3-metoxypropoxy)-
10-0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (29 mg, 0,065
mmol) trong LiOH 1M (0,65 mL) va MeOH (0,65 mL) duoc gia nhiét ¢ 50°C trong 2
gid. Dung dich axit xitric 1M (1 mL) dugc bd sung vao va hdn hgp phan tng dugc bay
hoi dén kho. Phin con lai thu duge dugc tinh ché bang sic ky pha ddo (5-90%
CH3CN/H20 (0,1% axit formic)) dé thu duoc axit (S)-6-(tert-butyl)-2-(hydroxymetyl)-
3-(3-metoxypropoxy)-10-0x0-5,10-dihydro-6H-pyrido[ 1,2-h][ 1,7]naphtyridin-9-
carboxylic (18,5 mg, 68%) dud1 dang chét rin mau tring. "H NMR (400 MHz, CDCls)
S ppm 15,96 (s, 1 H), 8,49 (s, 1 H), 7,74 (s, 1 H), 7,02 (s, 1 H), 4,79 (d, /=4,4 Hz, 2 H),
4,14 - 4,27 (m, 2 H), 4,10 (d, J=6,3 Hz, 1 H), 3,90 (t, /=4,9 Hz, 1 H), 3,62 - 3,53 (m, 3
H), 3,37 (s, 3 H), 3,29 (d, J=17,1 Hz, 1 H), 2,13 (quin, J=5,9 Hz, 2 H), 0,86 (s, 9 H);
LCMS (m/z, ES-) = 415,3 (M-1).

Vi du 25: (Hop chét 244)
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Axit (S)-6-(tert-Butyl)-2-xyclopropyl-11-hydroxy-3-(3-metoxypropoxy)-10-o0xo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Budc 1: Etyl 4-(benzyloxy)-2-((dimetylamino)metylen)-3-oxobutanoat
©\/ i i
0 \)kao/\
N -
|

DMF-DMA (5,70 mL, 42,5 mmol) dugc bb sung vao dung dich chira etyl 4-
(benzyloxy)-3-oxobutanoat (6,70 g, 28,4 mmol) trong toluen (30 mL) va hdn hop phan
tme duoc khudy qua dém va dwgc bay hoi dén kho. Phin con lai thu duge duge tinh ché
béng séc ky silicagel (0-100% EtOAc trong hexan) dé thu dugc etyl 4-(benzyloxy)-2-
((dimetylamino)metylen)-3-oxobutanoat (6,78 g, 82%) dudi dang dau mau vang. LCMS
(m/z, ES+) =292,6 (M+1).

Budc 2: Etyl 5-(benzyloxy)-4-oxo-4H-pyran-3-carboxylat

Lo AT
ASAS
l . |
Etyl format (10,2 mL, 126 mmol) dugc bd sung tir tir vao huyén phu chia kali
tert-butoxit (3,54 g, 31,6 mmol) trong 24 mL THF & 0 °C. Sau khi hoan thanh viéc bd
sung, hdn hgp phan tng duge khudy trong 15 phut & 0°C va dung dich chira etyl 4-
(benzyloxy)-2-((dimetylamino)metylen)-3-oxobutanoat (4,6 g, 15,8 mmol) trong 24 mL
THF duoc bd sung timg giot vao bang cach sit dung phéu bd sung. Sau khi hoan thanh
viéc bd sung, hdn hop phén tng duoc 14y ra khoi bon nuée da va khudy & nhiét do trong
phong qua dém. Dung dich HCI 1M (50 mL) duoc bd sung vao va dung dich thu dugce
dugc chiét bang EtOAc (2x). Céc pha hitu co gom lai dugc 1am khd (Na2SO4), loc, bay
hoi, va tinh ché bang séc ky silicagel (0-100% EtOAc trong hexan) dé thu dugc etyl 5-
(benzyloxy)-4-oxo-4H-pyran-3-carboxylat (1,48 g, 34%) dudi dang chét rin mau vang
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nhat. 'H NMR (400 MHz, CDCls) & ppm 8,41 (s, 1 H), 7,55 (s, 1 H), 7,32 - 7,43 (m, 5
H), 5,12 (s, 2 H), 4,37 (q, /=7,0 Hz, 2 H), 1,38 (t, J=7,2 Hz, 3 H); LCMS (m/z, ES+) =
275,5 (M+1).

Buée 3: (S)-Etyl 5-(benzyloxy)-1-(1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-
3,3-dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat

BnO

Dung dich chita (S)-1-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-amin, hydroclorua (0,402 g, 0,87 mmol) va etyl 5-(benzyloxy)-4-oxo-
4H-pyran-3-carboxylat (0,38 g, 1,37 mmol) trong HOAc (8,7 mL) dugc khudy & 100°C
trong 10 gid. Hon hop phén tmg dugc bay hoi dén kho, xir 1y trong CH>Cl> va dung dich
NaHCO3 bdo hoa va khudy trong 1 gid. Lép nude duge chiét bang CH2Clz va EtOAc
(2x). C4c pha hitu co gom lai dugc 1am kho (Na2SOs), loc va bay hoi. Phén con lai thu
dugc dugc hoa tan trong EtOH (8 mL) va gia nhiét & 80°C qua dém. Hdn hop phéan tmg
duoc bay hoi dén kho va phan con lai thu dwgc dugc tinh ché bing sic ky pha dao (5-
100% CH3CN/H,0 (0,1% axit formic)) dé thu dugc etyl (S)-5-(benzyloxy)-1-(1-(6-clo-
2-i0odo-5-(3-metoxypropoxy)pyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-
dihydropyridin-3-carboxylat (89,8 mg, 15%) duéi dang chét rén mau néu. LCMS (m/z,
ES+) = 683,7, 685,7 (M+1).

Budc 4: (S)-Etyl 11-(benzyloxy)-6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-oxo-
6,10-dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

Binh chta etyl (S)-5-(benzyloxy)-1-(1-(6-clo-2-iodo-5-(3-metoxypropoxy)-
pyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat (89,8 mg,

0,13 mmol), kali axetat (26 mg, 0,26 mmol), va paladi(I) bromua (7,0 mg, 0,03 mmol)
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duoc lam sach bé‘mg nito. DMF d4 loai khi (1,3 mL) dugc bd sung vao va hdn hop phan
mg dugc gia nhiét & 90°C trong 24 gid. Hon hop phéan tmg duoc loc qua celite, dung
mdi duge loai bd bang cach bay hoi va phan con lai thu duge dugc tinh ché bang sic ky
silicagel (0-100% 3:1 (EtOAc/EtOH) trong hexan) dé thu duoc etyl (S)-11-(benzyloxy)-
6-(tert-butyl)-2-clo-3-(3-metoxypropoxy)-10-oxo-5,10-dihydro-6H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylat (47,9 mg, 66%) duti dang dau mau nau. '"H NMR (400
MHz, CDCls) & ppm 8,15 (s, 1 H), 7,73 (d, J=6,2 Hz, 2 H), 7,28 - 7,36 (m, 3 H), 6,94
(s, 1 H), 5,26 (br. s., 2 H), 4,35 (q, /=6,4 Hz, 2 H), 4,21 - 4,10 (m, 2 H), 3,82 - 3,92 (m,
1 H), 3,56 - 3,67 (m, 2 H), 3,46 - 3,37 (m, 1 H), 3,39 (s, 3 H), 2,98 (d, J/=16,0 Hz, 1 H),
2,13 (quin, J=5,9 Hz, 2 H), 1,40 - 1,31 (m, 3 H), 0,71 (s, 9 H); LCMS (m/z, ES+) =
555,4,557,3 (M+1).

Buéc 5: (S)-Etyl 11-(benzyloxy)-6-(tert-butyl)-2-xyclopropyl-3-(3-metoxypropoxy)-
10-0x0-6,10-dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

Dung dich chtta etyl  (S)-11-(benzyloxy)-6-(tert-butyl)-2-clo-3-(3-
metoxypropoxy)-10-oxo-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat
(47,9 mg, 0,086 mmol), Pd(PPhs)s (20 mg, 0,017 mmol), kali cacbonat (36 mg, 0,26
mmol), va axit xyclopropylboronic (15 mg, 0,17 mmol) trong 1,4-dioxan (0,9 mL) dugc
gia nhiét & 100°C trong 2 ngay. Hon hop phan tng dugc pha lodng bang CH,Cl, va loc
qua celite. Dich loc dugc bay hoi va phan con lai thu dugc duge tinh ché bang sic ky
pha déo (5-100% CH3CN/H20 (0,1% axit formic)) dé thu duoc (S)-etyl 11-(benzyloxy)-
6-(tert-butyl)-2-xyclopropyl-3-(3-metoxypropoxy)-10-o0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (14,7 mg, 30%) dudi dang chét rén mau
trang. "H NMR (400 MHz, CDCls) & ppm 8,18 (s, 1 H), 7,66 (d, J/=7,0 Hz, 2 H), 7,27 -
7,20 (m, 3 H), 6,82 (s, 1 H), 5,45 (d, J/=10,9 Hz, 1 H), 5,21 (d, J=10,9 Hz, 1 H), 4,46 -
4,38 (m, 2 H), 4,04 - 4,20 (m, 2 H), 3,89 (d, J=5,5 Hz, 1 H), 3,65 - 3,56 (m, 2 H), 3,38
(s, 3 H), 3,30 (dd, J=16,0, 6,2 Hz, 1 H), 3,03 (d, /~16,0 Hz, 1 H), 2,39 - 2,49 (m, 1 H),
2,13 (quin, J=6,1 Hz, 2 H), 1,42 (t, J/=7,2 Hz, 3 H), 1,07 - 1,15 (m, 1 H), 0,96 - 1,04 (m,
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1 H), 0,88 - 0,96 (m, 1 H), 0,80 - 0,86 (m, 1 H), 0,77 (s, 9 H); LCMS (m/z, ES+) = 561,8
(M+1).

Buéc 6: axit (S)-6-(tert-Butyl)-2-xyclopropyl-11-hydroxy-3-(3-metoxypropoxy)-10-
0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chta etyl (S)-11-(benzyloxy)-6-(tert-butyl)-2-xyclopropyl-3-(3-
metoxypropoxy)-10-o0xo0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat
(14,7 mg, 0,026 mmol) va 10% Pd/C (xtc tac) trong MeOH (5 mL) dugc khudy dudi ap
sudt H, 1 atm trong 1,5 gid. Hon hop phan tmg duge loc qua celite va dugc bay hoi dén
khd. Phén con lai thu duoc duge xtr Iy trong MeOH (0,5 mL) va LiOH 1M (0,5 mL) va
dung dich dugc gia nhiét & 50°C trong 2 gio. Dung dich axit xitric 1M (1,5 mL) dugc
bd sung vao, hdn hop duge dugce bay hoi dén kho va phén con lai thu dugc dugc tinh
ché bing séc ky pha dao (5-90% CH;CN/H,O (0,1% axit formic)) dé thu duge axit (S)-
6-(tert-butyl)-2-xyclopropyl-11-hydroxy-3-(3-metoxypropoxy)-10-o0xo-5,10-dihydro-
6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic (6,3 mg, 54%) dudi dang chét rin mau
tring. "H NMR (400 MHz, CDCl3) & ppm 15,79 (s, 1 H), 13,96 (s, 1 H), 8,28 (s, 1 H),
7,08 (s, 1 H), 4,25 - 4,16 (m, 2 H), 4,06 (d, J/=6,3 Hz, 1 H), 3,58 - 3,69 (m, 2 H), 3,51
(dd, J=17,1, 6,8 Hz, 1 H), 3,39 (s, 3 H), 3,25 (d, /~17,1 Hz, 1 H), 2,49 - 2,59 (m, 1 H),
2,18 (quin, J=6,1 Hz, 2 H), 1,06 - 1,19 (m, 4 H), 0,84 (s, 9 H); LCMS (m/z, ES+) =
443,77 (M+1).
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So db tong quat 7 dé didu ché cac hop chét nhu cac hop chét theo cac vi du 26, 27
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So d6 téng hop cu thé 8 dé diéu ché cac hop chét theo céac vi du 26, 2
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Chét ddng phan 1 Chét dong phén 2

Vi du 26: (Hop chét 245)

Axit (2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-o0xo-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic — Chét dong phan -1

Vi du 27: (Hop chét 246)

Axit (2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-0xo0-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic — Chat ddng phan -2

Chét ddng phén 2

Chét dbng phén 1

Budc 1: Metyl 6-clo-5-hydroxynicotinat
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Cl N

T
HO™ > >cooMe

B6 sung NCS (130,5 g, 0,97 mol) vao dung dich chira metyl 5-hydroxynicotinat
(100 g, 0,65 mol) trong DMF (1000 mL), va hdn hop phan tmg dugc gia nhiét dén 80°C
trong 16 git. Hon hop phéan tng dugc lam ngudi dén nhiét do trong phong va dung moi
duoc loai bé trong didu kién ap suat giam. Phén con lai thu duge duge xit Iy trong EtOAc
(2L) va rira bang dung dich natri clorua bdo hoa (500 mL). Lép hitu co dugc lam kho
bing Na;SO4 va cb. San pham thd dugc tinh ché bing cach sic ky cot trén silicagel 230-
400 sir dung 0-30% etyl axetat trong ete dau mo lam dung moi rira gidi. Céc phan doan
dugc thu gom va cd dé thu duge hop chit néu & d& muc nay dudi dang dau mau vang
(60 g, hidu suit 49%), LCMS (ESI) m/z 187,9 (M+1).
Budc 2: 2-clo-5-(hydroxymetyl)pyridin-3-ol

Cl Ny
HO | A_OH

Dung dich chita metyl 6-clo-5-hydroxynicotinat (60g, 0,32 mol) trong THF
(600mL) duogc bd sung timg giot vao lithi nhém hydrua (160 ml, 0,32 mol, 2,0M trong
THF) ¢ -50°C trong khi quyén nito. Hon hop phan tmg dugc khudy & -25°C trong 2 gid.
EtOAc (1000 mL), nuéc (50 ml) va dung dich nude natri kali tartrat bdo hoa (500 ml)
duoc bd sung timg giot vao hdn hop phan ung & -25°C. Hén hop dugc loc qua dém
celite, rira bing 20% MeOH trong DCM (500 mL). Dich loc duge ¢d trong diéu kién 4p
sut giam dé thu duoc hop chét néu & d& muc nay (40 g, hiéu suit 80%) dui dang chat
rin mau tring nhat. LCMS (EST) m/z 157,9 (M-H).
Budc 3: 2-clo-5-(hydroxymetyl)-6-iodopyridin-3-ol

Cl N\ I
HO l = OH

Nudce (35 mL), K2COs (6,1 g, 44,24 mmol) va iot (5,84 g, 23,11 mmol) duoc b
sung vao dung dich chtra 2-clo-5-(hydroxymetyl)pyridin-3-ol (3,5 g, 22,01 mmol) trong
THF (35 mL), va hdn hgp phan tmg duoc khudy & nhiét do trong phong trong 2 gio.
Hén hop phéan tng dugc lam ngudi dén 0°C va dap tit phan ting bang dung dich nudc
natri sulfit (50 mL). Etyl axetat (150 mL) dugc b6 sung vao dung dich nay, 16p hiru co
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dugc phén tach va gan ra. Lép nude duoc axit hoa bing dung dich HCI 1,5N dén d6 pH
= 6 va chiét bing etyl axetat (150 mL). Lép hitu co dugc tach ra, rira bang nude (25 mL)
va 1am kho bang natri sulphat. Dung mdi dugc loai bo trong didu kién 4p suét giam dé
thu dugc hop chit néu & dé muc ndy dudi dang chAt rén mau tring nhat (4g, hiéu suét

64,5%). LCMS (ESI) m/z: 283,7 (M-H).
Buéc 4: (6-clo-2-iodo-5-metoxypyridin-3-yl)metanol

Cl N I

AN

OH
\O =

K2COs (3,87 g, 28,06 mmol) va metyl iodua (Mel) (5,97 g, 42,10 mmol) dugc
bd sung vao dung dich chta 2-clo-5-(hydroxymetyl)-6-iodopyridin-3-ol (4 g, 14,03
mmol) trong axetonitril (50 mL), va hdn hop phan Gng dwgc gia nhiét dén 80°C trong 2
gid trong 6ng bit kin. Hon hgp phéan Gng dugc dép t4t phan ng bang nuéc (100 mL),
axit héa bang HCI 1,5N (pH = 6) va chiét bang etyl axetat (150 mL). L6p hitu co duoc
rtra bing nudc mudi, 1am khd bang NaxSO4 va cd. San pham tho dugc tinh ché bang
cach sic ky cot trén silicagel 230-400 sir dung 0-30% etyl axetat trong ete diu mé 1am
dung moi rira giai. Cac phan doan dugc thu gom va cd dé thu dugc hop chit néu & dé
muc nay dudi dang chét rén mau trng nhat (3,3 g, hiéu suit 80%). LCMS (ESI) m/z:
299.8 (M + 1).

Buéc 5: 3-(Bromometyl)-6-clo-2-iodo-5-metoxypyridin

Cl N |

N

Br
\O =

Bb sung CBr4 (3,6 g, 11,35 mmol) va PPhs (2,3 g, 8,82 mmol) trong THF (20
mL) vao dung dich chita (6-clo-2-iodo-5-metoxypyridin-3-yl)metanol (2,2 g, 7,35
mmol) trong DCM (20 mL). Hon hgp phéan tng dugc khudy & nhiét do trong phong
trong 6 gi¢. Dung moi dugc loai bo trong didu kién 4p suit giam dé thu duoc san pham
thd. San phim nay dugc tinh ché bang cach sic ky cot trén silicagel 60-120 mesh st
dung 0-20% EtOAc trong ete diu mo 1am dung mdi rira gidi. Cac phan doan dugc thu
gom va cO dé thu dugc hop chit néu & d& muc nay dudi dang chét rén mau tring nhat

(2,4 g, hiéu suit 92%). LCMS (ESI) m/z: 363,6 (M+H).
Budc 6: Etyl 2-((6-clo-2-iodo-5-metoxypyridin-3-yl)metyl)-2,3-dimetylbutanoat
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B6 sung timg giot n-BuLi (10,86 mL, 17,38 mmol, 1,6M trong hexan) vao dung
dich chutra diisopropylamin (2,43 mL, 17,38 mmol) trong THF khan (20 mL) ¢ -78°C.
Hon hop phan tmg dugc khudy & cing nhiét do trong 30 phut. Etyl 2,3-dimetylbutanoat
(2,3 g, 16,57 mmol) trong THF (20 mL) dugc b6 sung vao hdn hop phan Gmg va hén
hop phan Ung duogc khudy & -78°C trong 1 gid. 3-(bromometyl)-6-clo-2-iodo-5-
metoxypyridin (3 g, 8,28 mmol) trong THF (20 mL) duoc bd sung timg giot vao & clng
nhiét d6 va hdn hop phéan Gng duoc 1am 4m dén nhiét do trong phong va khudy ¢ nhiét
d6 trong phong trong 1 gid. Hon hgp phan tng dugc lam lanh dén 0°C, dap tat phan ting
bing dung dich NH4CI bio hoa (50 mL), pha loing bing nuéc (20 mL) va chiét bang
EtOAc (3X50 mL). Céc 16p hitu co gom lai dugc rira bang nudc mudi (20 mL), 1am kho
bang NaSO4 khan va loc. Dung méi duge loai bo trong diéu kién 4p suét giam dé thu
duoc san phdm thd. San pham thd dugce tinh ché bang cach sic ky cot trén silicagel 230-
400 mesh st dung 0-10% EtOAc trong ete ddu mé 1am dung moi ria giai. Cac phan
doan dugc thu gom va co dé thu dugc hop chit néu & d& muc nay dudi dang dau mau

vang (3 g, hidu suét 85%). LCMS (ESI) m/z: 426 (M+H).
Budc 7: axit 2-((6-clo-2-iodo-5-metoxypyridin-3-yl)metyl)-2,3-dimetylbutanoic

Dung dich NaOH 5M (21,6 mL, 98,11 mmol) duoc bd sung vao dung dich chua
etyl 2-((6-clo-2-iodo-5-metoxypyridin-3-yl)metyl)-2,3-dimetylbutanoat (3 g, 7,05
mmol) trong DMSO (9 mL), va hén hgp phéan tng duoc khudy & 120°C trong 6 gio.
Hon hop phan ting duge 1am lanh dén 0°C, axit hoa béng HCI d3c cho dén khi do pH=
1. Sau khi pha loang bing nuée (50 mL), né duge chiét bang EtOAc (2X100 L). Cac
16p hitu co gom lai dugc rira bang nudce mubi (50 mL), lam khd bang Na;SOs khan va
loc. Dung mdi dugc loai bo trong diéu kién 4p suét giam dé thu dugc san phém tho. San

pham thd duge tinh ché bing cach sic ky cot trén silicagel 230-400 sir dung 0-10%
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MeOH trong DCM dé thu duge axit 2-((6-clo-2-iodo-5-metoxypyridin-3-yl)metyl)-2,3-
dimetylbutanoic (500 mg, hiéu suét 18%) (LCMS (ESI) m/z: 397,8 (M+1)).

Budc 8: 1-(6-clo-2-iodo-5-metoxypyridin-3-yl1)-2,3-dimetylbutan-2-amin

|
S NH,
~ =

0

Trietylamin (0,57 g, 5,5 mmol) va diphenyl phosphoryl azit (1,52 g, 5,5 mmol)
dugc bd sung vao dung dich chira axit 2-((6-clo-2-iodo-5-metoxypyridin-3-yl)metyl)-
2,3-dimetylbutanoic (1 g, 2,5 mmol) trong toluen (30 mL), va hdn hgp phan tmg duge
khudy & 80°C trong 2 gio. Hon hgp phén tng dugc 1am ngudi dén nhiét do trong phong
va HCl dic (8,4 mL) duge bo sung timg giot vao hdn hgp phan tmg trong 30 phut & 0°C.
Hdn hop phan tmg dugc khudy & 60°C trong 2 gid. Hon hop phéan Gng dugc lam lanh
dén 0°C va kiém héa bing dung dich nuéc NaOH IN cho dén khi ¢ pH = 10. Hon hop
phéan tmg duogc pha lodng bing nude (20 mL) va chiét bang EtOAc (2X50 mL). Céc 16p
hitu co gom lai dugc rira bang nude mudi (20 mL), 1am kho bang NaSOs khan, loc va
c6 dé thu duoc chét rdn dang gobm mau nau. Chét ran nay dugc tinh ché bing céch sic
ky cot trén silic oxit 230-400 sir dung 0-3% MeOH trong DCM @& thu dwoc hop chét
néu & d& muc nay dudi dang ddu mau vang (800 mg, higu suét 87%). LCMS (ESI) m/z:
368,8 (M+1).

Buéc 9: Etyl 1-(1-(6-clo-2-iodo-5-metoxypyridin-3-yl)-2,3-dimetylbutan-2-yl)-4-oxo-
1,4-dihydropyridin-3-carboxylat

Etyl 4-oxo0-4H-pyran-3-carboxylat (0,547 g, 3,2 mmol) dugc bd sung vao dung
dich chta 1-(6-clo-2-iodo-5-metoxypyridin-3-yl)-2,3-dimetylbutan-2-amin (800 mg,
2,17 mmol) trong axit axetic (25 mL), va hdn hgp phan ing dugc khudy & 100°C trong
8 gid. Hon hop phan tmg dugc lam ngudi dén nhiét do trong phong, dung mdi dugc loai
b6 trong diu kién ap sudt giam va phan con lai thu duge dugce tinh ché bang cach sic

ky cot trén silicagel 230-400 str dung 0-10% MeOH trong DCM lam dung mdi rira giai.
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Céac phan doan dugc thu gom va ¢d dé thu dwgc hop chét néu ¢ dé muc nay (400 mg,
hidu suét 35%) dudi dang chét rin mau nau. LCMS (EST) m/z: 518,7 (M + 1).

Budc 10: Etyl 2-clo-6-isopropyl-3-metoxy-6-metyl-10-0x0-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

B6 sung kali axetat (283 mg, 2,89 mmol) vao dung dich chira etyl 1-(1-(6-clo-2-
iodo-5-metoxypyridin-3-yl)-2,3-dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-
carboxylat (300 mg, 0,57 mmol) trong N,N-Dimetylformamit (7,5 mL). Hon hop phan
g duoc loai khi bang nito trong 20 phut. Paladi (IT) bromua (30 mg, 0,11 mmol) dugc
bd sung vao hdn hop phan tng duge khudy & 90°C trong 16 gid. Hon hop phan tng
dugc 1am ngudi dén nhiét @ trong phong, loc qua celite va rira bang DCM. Dung mdi
duoc loai bo trong didu kién 4p sudt gidm va san phim thé dugc tinh ché bang cach sdc
ky cot trén silicagel 230-400 st dung 0-10% MeOH trong DCM lam dung moi rira giai.
Céc phéan doan dugc thu gom va cd dé thu duoc hop chit néu & d& muc nay (150 mg,

hidu sut 68%) dudi dang chét ran mau ndu. LCMS (EST) m/z: 390,9 (M + 1).

Budc 11: axit 2-clo-3-hydroxy-6-isopropyl-6-metyl-10-oxo0-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

BBr; (288 mg, 1,15 mmol) dugc bd sung vao dung dich chia etyl 2-clo-6-
isopropyl-3-metoxy-6-metyl-10-oxo0-5,10-dihydro-6H-pyrido[ 1,2-h][ 1,7]naphtyridin-
9-carboxylat (150 mg, 0,38 mmol) trong 1,2-dicloetan (DCE) (6,45 mL), va hdn hop
phan tmg duoc khudy & 70°C trong 16 gio. Hon hop phéan (g dugc 1am lanh dén -10°C,
metanol (15 mL) duoc bd sung timg giot vao hdn hop phan tmg va sau d6 khudy & nhiét
d0 trong phong trong 30 phut. Hon hgp phan Gmg dugc ¢d dé thu duoc hop chét tho (150
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mg) dudi dang chét rin mau nau. LCMS (ESI) m/z: 348,9 (M+1). San pham tho nay

duoc xit Iy trong bude tiép theo.

Budc 12:  Metyl-2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-ox0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat — Chét déng phan-1 va Metyl -
2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-0x0-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat — Chét ddng phén -2

Chét ddng phan 1 Chét dong phan 2

K>CO; (594 mg, 4,3 mmol) va (bromometyl)xyclopropan (464 mg, 3,44 mmol)
dugc bd sung vao dung dich chia axit 2-clo-3-hydroxy-6-isopropyl-6-metyl-10-oxo-
5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic (150 mg, 0,43 mmol)
trong DMF (2 mL), va hdn hgp phan ing dugc khudy & 80° C trong 5 gio. Hon hgp phan
g dugc 1am ngudi dén nhiét d trong phong, dung mdi duoc loai bod trong didu kién
4p suét giam va phan con lai duge khudy v6i MeOH (10 mL) & nhiét do trong phong
trong 30 phtt. Dung moi dugc loai bo trong didu kién ap suat giam va pha loang bing
DCM (20 mL). Lép hitu co dugc rua bang nuéc (15mL) va lam khd béng natri sulphat
khan, loc va ¢ trong diéu kién ap suét giam dé thu dugc hop chét dudi dang hdn hop
ciia c4c chit ddng phan ma dugc tich bing phuong phap sdc ky 1ong siéu téi han khong
d6i xtmg (SFC). Cac phan doan dugc thu gom ctia Chat dong phén-1 (dinh rira giai thu
nhat) va Chét dong phan-2 (dinh ria gii thir hai) dugc co trong diéu kién 4p suat giam
dé thu duoc metyl-2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-0x0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat — Chét dong phan-1 (50 mg,
hidu sult 28%) du6i dang chit rdn mau tring nhat LCMS (ESI) m/z: 417,9 (M+1) va
metyl  -2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-0x0-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat — Chét ddng phan-2 (50 mg, hiéu suét 28%)
dudi dang chét rdn mau tring nhat. LCMS (ESI) m/z: 417,9 (M+1).

Budc 13: Axit (2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-0x0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic — Chét dong phan-1
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Chat ddng phan 1

Lithi hydroxit (25 mg, 0,59 mmol) dugc bd sung vao dung dich chita metyl-2-
clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-0xo0-5,10-dihydro-6H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylat - Chét ddng phan-1 (50 mg, 0,11 mmol) trong metanol
(2 ml) va H,0 (0,5 ml), va hon hgp phan tmg dugc khudy & nhiét do trong phong trong
2 git. Dung moi dugc loai bo trong diéu kién 4p suét giam va phan con lai thu dugc
duoc xtt 1y trong nude (3 mL) va axit héa bing dung dich HCI 1,5N cho dén khi do pH
~ 3. Chét rén thu dugc dugc loc, rira bang nude (5 ml), 1am kho trong chéan khong va
tinh ché bang HPLC didu ché dé thu dugc hop chét néu & dé muyc nay (15 mg, hiéu suét
31,2%) du6i dang chét rin mau tring nhat. LCMS (ESI) m/z: 403,1 (M+1). IH NMR;
400 MHz, DMSO-d6: § ppm 8,57 (s, 1H), 7,72 (s, 1H), 7,39 (s, 1H), 4,10 - 4,07 (m,
2H), 3,36 — 3,35 (m, 2H), 1,91 — 1,84 (m, 1H), 1,70 (s, 3H), 1,35 — 1,25 (m, 1H), 0,85 —
0,82 (m, 3H), 0,65 — 0,63 (m, 5H), 0,42 — 0,39 (m, 2H).

Budc 13 A: Axit 2-clo-3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-0x0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic - Chat dong phan-2

Chat ddng phan 2

Lithi hydroxit (25 mg, 0,59 mol) dugc bd sung vao dung dich chira metyl 2-clo-
3-(xyclopropylmetoxy)-6-isopropyl-6-metyl-10-oxo0-5,10-dihydro-6H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylat - Chét dong phan-2 (50 mg, 0,11 mmol) trong metanol
(2 ml) va H,0 (0,5 ml), va hon hop phan ing duge khudy & nhiét do trong phong trong
2 gio. Dung moi duoc loai bo trong diéu kién 4p suét giam va phan con lai thu dugc
duge xir Iy trong nuée (3 mL) va axit héa biang HCI 1,5N cho dén khi do pH ~ 3. Chét
rén thu duoc dugce loc, rira béng nuéce (5 ml), lam kho trong chan khong trong 16 gio dé
thu dugc hop chit néu ¢ dé muc nay duéi dang chét rin mau tréng nhat (30 g, hiéu suét
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62%). LCMS (EST) m/z: 402,9 (M+1). 1H NMR; 400 MHz, DMSO-d6: 8 ppm 8,57 (s,
1H), 7,71 (s, 1H), 7,39 (s, 1H), 4,09 — 4,08 (m, 2H), 3,39 — 3,38 (m, 2H), 1,90 — 1,87
(m, 1H), 1,70 (s, 3H), 1,32 — 1,28 (m, 1H), 1,11 — 1,07 (m, 3H), 0,83 — 0,81 (m, 5H),
0,63 — 0,62 (m, 2H).

Vi du 28: (Hop chét 247)

Axit  2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-10-oxo-5,10-dihydro-
6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic - Chét ddng phan-1

Chét dong phan 1
Vi du 29: (Hop chét 248)

Axit 2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-10-0xo-5,10-dihydro-
6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic - Chét ddng phan-2

~N O/\/\ e}
Chit dong phan 2

So d6 tdng hop chung 9 ddi véi cac hop chét nhu cac hop chét theo cac vi du 28, 29:

O/
i. Tao nhém chirc R2

ii. Phan téch khong

R3

d6i xtmg Rg R Ra
iii. LIOH Chét ddng phan 1 Chat ddng phan 2
Buée 1

So dd tdng hop cu thé 10 dbi véi cac hop chét theo céc vi du 28, 29:
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OH
o~ i [>—5
OH

ii. Phén tach khong o "0

.. N /\/\
9 o
doi ximg Chét déng phan 1 Chit d%ng phin?2
Buwée 1
Buwéce 2 LiOH Bwéc 2A | LiOH
o o o o

Chét déng phan 1 Chét dong phén 2

Budce 1: Metyl-2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-10-oxo0-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat - Chét dong phan-1 va Metyl-
2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-10-0xo0-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat - Chét ddng phan-2

Chét ddng phan 1 Chét ddng phan 2

Dung dich dugc khudy chita metyl 2-clo-6-isopropyl-3-(3-metoxypropoxy)-6-
metyl-10-0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (570 mg,
1,311 mmol) trong 1,4-dioxan (11,4 mL) duoc bd sung kali cacbonat (362 mg, 2,62
mmol) va 1am sach bang nito trong 5 phit. Axit xyclopropylboronic (225 mg, 2,62
mmol) duge bd sung vao sau d6 1a PA(PPhs)s (303 mg, 0,262 mmol) va lam sach bang
nito trong 5 phit. Hon hop phan tmg duge gia nhiét dén 100°C trong dng bit bin trong
16 gid. Hon hgp phén tng dugce ¢d hoan toan trong diéu kién 4p suét giam va phan con
lai dugc pha lodng bing DCM (100 mL), rira bang nuéc (40 mL), nuée mudi (40 mL).
Lé6p hitu co dugc tach ra, 1am kho trén natri sulfat va c6 va san phém thdé duoc tinh ché
bing phuong phép sic ky silic oxit Isolera™ va rira giai bang 3% MeOH trong DCM.
Céc phan doan gom lai dugc cd hoan toan dé thu duoc hop chét dudi dang hdn hop cia
céc chét ddng phan. Sau d6 hop chit dugc tinh ché bang HPLC diéu ché sau d6 bang
SFC khéng déi xting. Cac phan doan thu gom ciia Chat ddng phan-1 (dinh rira giai thir
nhét) va Chét ddng phan-2 (dinh rira giai thir hai) dugc co riéng ré trong diéu kién &p
suit giam dé thu duoc metyl-2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-
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10-0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat - Chéat dong phan-
1 (60mg, hiéu sudt 10,3%) dudi dang dau khong mau va metyl-2-xyclopropyl-6-
isopropyl-3-(3-metoxypropoxy)-6-metyl-10-oxo-5,10-dihydro-6H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylat - Chét dong phan-2 (90 mg, hiéu suat 13,97%) dudi
dang dau khong mau. LCMS (EST) m/z: 441,0 (M+1).

Budc 2: Axit 2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic - Chét ddng phan-1

Chét ddng phan 1

Dung dich chita metyl-2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-
metyl-10-o0x0-5,10-dihydro-6H-pyrido[1,2-h][ 1,7]naphtyridin-9-carboxylat, Chét ddng
phan-1 (60 mg, 0,136 mmol) trong metanol (2,4 mL) dugc bd sung LiOH (16,31 mg,
0,681 mmol) va nude (0,60 mL) & nhiét do trong phong va hdn hop phan tng duge
khudy & nhiét d§ trong phong trong 2 gid. Dung mdi tir hdén hop phan g dugc loai bo
trong diéu kién 4p suét giam va phan con lai thu dugc duge hoa tan trong nude (2 ml).
Dung dich nay duoc axit héa bang dung dich HC1 1,5N cho dén khi d6 pH bang 6 & 0°C.
Chét rén thu duoc duge loc, rira bang nudc, n-pentan va dugc lam kho dé thu duoc hop
chét néu & d& muc nay du6i dang chét rin mau nau nhat (15 mg, 25,3%). LCMS (ESI)
m/z: 427,2 (M+1). 1H NMR (400MHz, DMSO-d6): 8 ppm 8,54 (s,1H), 7,44 (s,2H),
4,19 - 4,18 (m, 2H), 3,53 (t, J =6 Hz, 2H), 3,29 - 3,27 (m, 5H), 2,05 (t, J = 6 Hz, 2H),
1,84 -1,82 (m, 1H), 1,68 (s, 3H), 1,03 - 1,01 (m, 4H), 0,82 (d, ] =6,5 Hz 3H), 0,61 (d,
J=6,6Hz, 3H).

Budc 2A: Axit 2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-metyl-10-oxo-5,10-
dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylic - Chét dong phan-2

Chat dong phéan 2
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Dung dich chita metyl-2-xyclopropyl-6-isopropyl-3-(3-metoxypropoxy)-6-
metyl-10-0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat - Chét
d6ng phan-2 (90 mg, 0,204 mmol) trong metanol (3,6 mL) dugc bb sung LiOH (24,46
mg, 1,021 mmol) va nude (0,90 mL) & nhiét do trong phong va hdn hop phan tng dugc
khudy & nhiét do trong phong trong 2 gio. Cac dung moi tir hdn hop phéan tng dugc loai
b6 trong didu kién ap suét giam va phan con lai thu duge duge hoa tan trong nude (2
ml). Dung dich nay dugc axit hoa bang dung dich HCI 1,5N dén do pH bang 6 & 0°C.
Chét rén thu dugce duoc loc, rira bé“mg nude, n-pentan va lam kho dé thu duoc hop chét
néu & d& muc nay dudi dang chit rAn mau nau nhat (26 mg, 29,3%). LCMS (ESI) m/z:
427,2 (M+1). 1H NMR (400MHz, DMSO-d6): & ppm 8,53 (s, 1H), 7,44 (s, 2H), 4,25-
4,12 (m, 2H), 3,56-3,52 (m, 2H), 3,23-3,18 (m, 5H), 2,10-2,01 (m, 3H), 1,81-1,62 (m,
4H), 1,05-0,99 (m, 4H), 0,85-0,81 (m, 3H), 0,65-0,61 (m, 3H).

So db tdng quét 11 — Pidu ché cac hop chit thude loai nhu hop chét 249

NaBH,CN,
NH40Ac, al N
cl o) MeOH NH,  BBrs, DCE }\
~ ‘ NoNF —_— P
(] Br szdba)3

xantphos,
5 NaOtBu, THF,

70°C, hiéu suit 88%

Br
B V/\ B
— N\ r N cl N\ Br HEL dioxans cl lN\ v
K,COs3, DMF
NS BN o 28°C-RT 7 ksl ﬁ\o o M 07
J\ J< NJ\OJ< 98% (2 budc) NH,
H
11 12
P(t-Bu)s Pd G2, 0 o
ch03 DMA, o~ LOH,H0, OH
AcOH 100 °C o _ % | MeOH, 60 °C |
Cl N MeOR. 50 & Cl_N
TN 7% 0
A
O A v/\O S
14 .
Hop chit (249)

Hop chét 249 c6 thé dugce diéu ché theo so dd tong hop chung dugce néu trong So

dd 11 trén day, va nhu duge md ta chi tiét dudi day.
Vi du 30 (Hop chit 249 (triét quang))

Axit 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-0xo0-6,10-dihydro-SH-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic
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Cl N

Binh dugc nap thanh khuéy, xantphos (0,225 g, 0,388 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (0,198 g, 0,216 mmol), va natri tert-butoxit (2,43 g,
25,3 mmol). Lam sach binh bang dong nito truée khi dung dich chira 5-bromo-2-clo-3-
metoxypyridin (3,2 g, 14,4 mmol) va 3,3-dimetylbutan-2-on (2,16 ml, 17,3 mmol) trong
tetrahydrofuran (THF) (50 ml) dugc b6 sung vao. Hon hgp duoc gia nhiét & nhiét do hoi
lwu qua dém. Hon hop duoc d& ngudi dén nhiét d trong phong va pha loang bang nuéc.
Hbn hop dwoc chiét 3 1an bang etyl axetat. Céc 16p hitu co gom lai dugc rira bang nuéce
mubi, 1am kho trén natri sulfat, va co dé thu dugc 1-(6-clo-5-metoxypyridin-3-yl)-3,3-
dimetylbutan-2-on (3,07 g, 12,7 mmol, hi€u suit 88%). 'H NMR (400 MHz,
CLOFORM-d) & ppm 7,74 (d, J=1,56 Hz, 1 H), 7,10 (d, /=1,56 Hz, 1 H), 3,89 (s, 3 H),
3,77 (s, 2 H), 1,20 (s, 9 H).

Budce 2: 1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-amin
o ‘ NG N Hy
~ =

o)

Hon hop chita 1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-on (3,07 g,
12,7 mmol) va amoni axetat (14,7 g, 191 mmol) trong metanol (50 mL) dugc khudy
trong 1 gid & nhiét d trong phong trude khi natri xyanoborohydrua (2,00 g, 31,8 mmol)
duge bd sung ting giot vao d6. Hon hop duge khudy qua cudi tudn & nhiét do trong
phong trude khi duoc kiém héa bang dung dich natri hydroxit 1M. Hdn hop dugc chiét
3 1an bang diclometan. Céc 16p hitu co gom lai dugc rira bang nudc mudi, 1am kho trén
natri sulfat, va c¢6 dé thu dugc 1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-amin

(2,82 g) dudi dang dau trong. Chat ndy dugc tinh ché bang phuong phép sic ky ap suét
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trung binh pha ddo (C18 / axetonitril / nuéc / 0,1% axit formic / gradient 0% dén 100%).
Céc phan doan dugc gom lai, kidm hoa bing dung dich natri hydroxit 1M, va chiét 3 1an
bang etyl axetat. C4c 16p hitu co gom lai dugc rira bang nude mudi, 1am kho trén natri
sulfat, va c¢d d& thu dugc 1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-amin
(1,45 g, 5,97 mmol, hiéu suat 47,0%) duéi dang dau trong. 'H NMR (400 MHz,
CLOFORM-d) § ppm 7,83 (d, J=1,56 Hz, 1 H), 7,08 (d, J=1,56 Hz, 1 H), 3,90 (s, 3 H),
2,91 (dd, J=13,48, 2,15 Hz, 1 H), 2,62 (dd, J/=10,94, 1,95 Hz, 1 H), 2,22 (dd, J=13,48,
11,13 Hz, 1 H), 1,12 - 1,36 (m, 2 H), 0,98 (s, 9 H). LCMS(ES")(m/z) : 243, 245 (M+1).
Budc 3: 5-(2-Amino-3,3-dimetylbutyl)-2-clopyridin-3-ol
Cl__N

7Y N
=

HO

Bo tribromua (2,82 mL, 29,9 mmol) dugc bb sung tig giot vao dung dich chua
1-(6-clo-5-metoxypyridin-3-yl)-3,3-dimetylbutan-2-amin (1,45 g, 5,97 mmol) trong
1,2-dicloetan (DCE) (30 mL) & 0°C. Hon hop dugc dé 4m dén nhiét do trong phong va
khudy qua dém. LC-MS thé hién su chuyén héa dang ké thanh san pham mong mudn,
nhung nguyén liéu ban diu van c6 mit. Céc chét rin ma da dugc tao thanh qua dém
dugc phé v va hdn hop dwgc khudy thém 24 gid & nhiét do trong phong. Hon hop dugc
1am lanh dén 0°C va dap tit phan tmg bang bd sung can than timg giot metanol. Sau khi
BBr; du di dugc dap tit phan tmg hoan toan, metanol bd sung (100 mL) dugc thém vao.
Hon hop duogc khudy trong 1 gio' va cd. Phan con lai thu duoc dugc tinh ché bang cach
sc ky pha d4o 4p suit trung binh (C18 / axetonitril / nudc / 0,1% axit formic / gradient
0% dén 100%). Cac phan doan dugc lam kho lanh dé thu. duoc 5-(2-amino-3,3-
dimetylbutyl)-2-clopyridin-3-ol (1,33 g, 5,81 mmol, hiéu sudt 97%) dudi dang chit rén
mau tring. "H NMR (400 MHz, DMSO-ds) & ppm 8,21 (s, 1 H), 7,83 - 8,16 (m, 2 H),
7,74 (d, J=1,95 Hz, 1 H), 7,21 (d, J/=1,56 Hz, 1 H), 2,82 - 3,02 (m, 2 H), 2,35 - 2,43 (m,
1 H), 0,94 (s, 9 H). LCMS(ES")(m/z) : 229, 231 (M+1).

Budc 4: tert-Butyl (1-(6-clo-5-hydroxypyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat

135

135/186



42333

di-tert-Butyl dicacbonat (1,52 g, 6,98 mmol) dugc bd sung vao hon hgp dang
khudy chira 5-(2-amino-3,3-dimetylbutyl)-2-clopyridin-3-ol (1,33 g, 5,81 mmol) va
trietylamin (2,43 mL, 17,4 mmol) trong N,N-dimetylformamit (DMF) (30 mL). Hon
hop dwoc khudy & nhiét do trong phong trong 1 gis. LC-MS thé hién sy chuyén héa nho.
Céc chit ran khong bao gid duge hoa tan hoan toan. Tetrahydrofuran (THF) (50 mL)
duoc bd sung vao va céc chét rin duge dua vao dung dich. Hon hop du:qc' khudy trong
2 gid, ¢b, va phan con lai thu dugc duge tinh ché bang cach séc ky pha dao 4p suét trung
binh (C18 / axetonitril / nudc / 0,1% axit formic / gradient 10% dén 100%). C4c phan
doan duoc c6 va sau d6 phin con lai thu dugedugc 1am kho lanh (axetonitril / nuée) dé
thu duoc tert-butyl (1-(6-clo-5-hydroxypyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat
(1,04 g, 3,16 mmol, hidu suit 54,4%). "H NMR (400 MHz, nhiét d§ = 80°C, DMSO-ds)
& ppm 9,81 - 10,14 (m, 1 H), 7,68 (d, /=1,56 Hz, 1 H), 7,15 (d, J=1,56 Hz, 1 H), 6,13 -
6,46 (m, 1 H), 3,24 - 3,46 (m, 1 H), 2,76 (dd, J=14,05, 2,34 Hz, 1 H), 2,31 - 2,42 (m, 1
H), 1,21 (br. s., 9 H), 0,91 (s, 9 H). LCMS(ES")(m/z) : 329, 331 (M+1).

Buge 5: tert-Butyl (1-(2-bromo-6-clo-5-hydroxypyridin-3-yl)-3,3-dimetylbutan-2-

Cl N Br
B )<
HOj/\/i\ O
N/&O
H

Trong khi quyén nito, dung dich chita N-bromosucxinimit (471 mg, 2,65 mmol)

yl)carbamat

trong 2 mL DMF dugc bd sung tir tlr ting giot vao dung dich ¢ 0°C chua tert-butyl (1-
(6-clo-5-hydroxypyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat (791 mg, 2,405 mmol)
trong N,N-dimetylformamit (DMF) (25 mL) va hén hop duoc khudy trong lo phén (mg
ma da dugc bao vé khdi anh sang bang 14 nhom. Bdn 1am lanh dugc duy tri & nhiét do
tir -25°C dén -20°C trong 30 phut. Hon hop duoc dé 4m dén nhiét do trong phong va
khudy qua dém. Hdn hop duge dép tit phan tng bang nudc va chiét 3 14n bang etyl

axetat. Cac 16p hitu co gom lai duoc rira béng nuée mudi va ¢d. Phan con lai thu duge
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duoc tinh ché bang cach sic ky pha déo ap suét trung binh (C18 / axetonitril / nudc /
0,1% axit formic / gradient 10% dén 60%, sau d6 dang dong 60%, sau d6 gradient 60%
dén 100%). Cac phian doan dugc cbd dé thu dugc tert-butyl (1-(2-bromo-6-clo-5-
hydroxypyridin-3-y1)-3,3-dimetylbutan-2-yl)carbamat (485 mg, 1,19 mmol, hiéu sut
49,5%). 'TH NMR (400 MHz, DMSO-ds) & ppm 10,81 (br. s., 1 H), 7,23 (s, 1 H), 6,60
(d, J=10,15 Hz, 1 H), 3,35 - 3,50 (m, 1 H), 2,73 - 2,89 (m, 1 H), 2,18 - 2,37 (m, 1 H),
1,15 (s, 9 H), 0,83 - 0,91 (m, 9 H). LCMS(ES™)(m/z) : 407, 409, 411 (M+1).

Budc 6: 1-(2-Bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)-3,3-dimetylbutan-2-

amin

NH,

(Bromometyl)xyclopropan (0,231 mL, 2,38 mmol) dugc bd sung vao hdn hop
dang khudy chira tert-butyl  (1-(2-bromo-6-clo-5-hydroxypyridin-3-yl)-3,3-
dimetylbutan-2-yl)carbamat (485 mg, 1,19 mmol) va kali cacbonat (658 mg, 4,76 mmol)
trong N,N-dimetylformamit (DMF) (5 mL). Hdn hop dwoc khudy & nhiét do trong phong
qua dém. Hon hop duge dép t4t phan ing bang nudc va chiét 2 14n bang etyl axetat. Cac
16p hitu co gom lai dugc rira bing 5% lithi clorua, rira bﬁng nuée mudi, 1am kho trén
natri sulfat, va c6 d& thu dugc chit tho tert-butyl (1-(2-bromo-6-clo-5-
(xyclopropylmetoxy)pyridin-3-yl)-3,3-dimetylbutan-2-yl)carbamat. Chét trung gian
nay dugc hoa tan trong diclometan (DCM) (5,00 mL) trude khi hydro clorua (4M trong
dioxan) (5 mL, 20 mmol) dugc bd sung vao. Hon hop dugc khudy trong 4 gid va cd dé
thu dugc chét rin mau tring. Dung dich natri bicacbonat béo hoa dugc bd sung vao va
hén hop duogc chiét 2 1an bang etyl axetat. Céc 16p hitu co gom lai duoc 1am kho trén
natri sulfat va c6 dé thu duoc 1-(2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)-
3,3-dimetylbutan-2-amin (423 mg, 1,17 mmol, hi€u suat 98%) dudi dang dau trong. '"H
NMR (400 MHz, DMSO-ds) 8 ppm 7,62 (s, 1 H), 3,96 (d, /=7,03 Hz, 2 H), 2,89 (dd,
J=12.88, 1,95 Hz, 1 H), 2,43 - 2,46 (m, 1 H), 2,20 - 2,33 (m, 1 H), 1,19 - 1,36 (m, 3 H),
0,92 (s, 9 H), 0,52 - 0,66 (m, 2 H), 0,26 - 0,42 (m, 2 H). LCMS(ES")(m/z) : 361, 363,
365 (M+1).
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Budc 7: Etyl 1-(1-(2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat
Cl N Br

o

|

O NF
N
b
(@) ¢}

1-(2-Bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)-3,3-dimetylbutan-2-

amin (375 mg, 1,04 mmol) va etyl 4-oxo-4H-pyran-3-carboxylat (174 mg, 1,04 mmol)
trong axit axetic (10 mL) dugc khudy & 100°C trong 4 gid. Hon hop duoc dé ngudi dén
nhiét do trong phong va cd. Phan con lai thu duge dugc tinh ché bang céach sic ky pha
d4o 4p suét trung binh (C18 / axetonitril / nudce / 0,1% axit formic / gradient 0% dén
100%). Céc phéan doan dugc co va phf?m con lai duge 1am kho lanh (nudc / axetonitril)
dé thu duoc etyl 1-(1-(2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)-3,3-
dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-carboxylat (420 mg, 0,821 mmol, hi¢u
sut 79%) dudi dang bot mau trang. LCMS(ES*)(m/z) : 511, 513, 515 (M+1).

Buéc 8: Etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat

Lo phan tGng chira thanh khudy, etyl 1-(1-(2-bromo-6-clo-5-
(xyclopropylmetoxy)pyridin-3-yl)-3,3-dimetylbutan-2-yl)-4-oxo-1,4-dihydropyridin-3-
carboxylat (395 mg, 0,772 mmol), kali axetat (151 mg, 1,543 mmol), va clo|(tri-tert-
butylphosphin)-2-(2-aminobiphenyl)] paladi(Il) (79 mg, 0,15 mmol) dugc lam sach
béng nito trong 15 phut. N,N-Dimetylaxetamit (DMA) (8 mL) dugc 1am sach béang nito
trong 5 phut truge khi duge bd sung vao lo phan tmg. Lo phan Gng nay duoc dit vao
trong b0 gia nhiét ma da dugc gia nhiét trude dén 90°C va hdn hop duge khudy qua
dém. Hdn hop phan tmg duge dé ngudi dén nhiét do trong phong, loc qua nit bong, va

tinh ché bing phwong phap séc ky pha d4o ap suét trung binh (C18 / axetonitril / nudc /
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0,1% axit formic / gradient 10% dén 100%). C4c phan doan dugc cd va phan con lai
duoc chung ct ding phi véi axetonitril dé gitip loai bd nudce con sot. Phan con lai thu
duoc dugce hoa tan trong diclometan va hexan trudce khi duge ¢o dé thu duoc etyl 6-(tert-
butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo0-5,10-dihydro-6H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylat (140 mg, 0,325 mmol, hiéu sudt 42,1%) dudi dang chét
rén mau vang nhat. "H NMR (400 MHz, DMSO-ds) & ppm 8,38 (s, 1 H), 7,66 (s, 1 H),
6,90 (s, 1 H), 4,40 (d, J=6,25 Hz, 1 H), 4,21 (q, J/=7,03 Hz, 2 H), 3,99 - 4,10 (m, 2 H),
3,37-3,50 (m, 1 H), 3,31 - 3,37 (m, 1 H), 1,22 - 1,37 (m, 4 H), 0,74 (s, 9 H), 0,59 - 0,67
(m, 2 H), 0,34 - 0,45 (m, 2 H). LCMS(ES")(m/z) : 431, 433 (M+1).

Buéc 9: axit 6-(tert-Butyl)-2-clo-3-(xyclopropylmetoxy)-10-o0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic

Dung dich chua lithi hydroxit monohydrat (1,6 mg, 0,039 mmol) trong nudc (1
mL) dugc bd sung vao dung dich chua etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-
10-0x0-6,10-dihydro-5H-pyrido[ 1,2-h][ 1,7]naphtyridin-9-carboxylat (2,0 mg, 3,9
umol) trong metanol (1 mL) va hdn hgp duge gia nhiét & 60°C trong 3 gid. Hon hop
dugc dé ngudi dén nhiét do trong phong va tinh ché bing céch sic ky pha dao ap sudt
trung binh (C18 / axetonitril / nude / 0,1% axit formic / gradient 10% dén 100%). Cac
phan doan dugc cb va phén con lai duoc 1am khé dé thu duoc axit 6-(tert-butyl)-2-clo-
3-(xyclopropylmetoxy)-10-0x0-6,10-dihydro-5H-pyrido[1,2-h][1,7]naphtyridin-9-
carboxylic (1,2 mg, 2,9 pmol, hi€u sult 77%) dudi dang chét rin mau tréng. '"H NMR
(400 MHz, METANOL-ds) & ppm 8,70 (br. s., 1 H), 7,54 (br. s., 1 H), 7,47 (br. s., 1 H),
4,44 - 4,55 (m, 1 H), 3,97 - 4,14 (m, 2 H), 3,39 - 3,61 (m, 2 H), 1,33 (br. s., 1 H), 1,12
(br. s., 1 H), 0,83 (s, 9 H), 0,63 - 0,71 (m, 2 H), 0,34 - 0,50 (m, 2 H). LCMS(ES")(m/z)
:403, 405 (M+1).

Vi du 30-a (Hop chét 249 Chét dong phan 1)

Axit 6-(tert-Butyl)-2-clo-3-(xyclopropylmetoxy)-10-0x0-6,10-dihydro-5SH-pyrido[ 1,2-

h][1,7]naphtyridin-9-carboxylic (chit dong phan 1)
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Chét dong phén 1

Budc 1: Etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (chit dong phan 1)

Chét ddng phan 1

Etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat triét quang (153 mg) dugc tinh ché bing
cach sic ky khong d6i xtmg sir dung cac diéu kién sau: Cot = Chiralpak IC, 10 mm x
250mm (5u); Pha dong = 95:5 MeCN/H20 + 0,1% axit formic; Luu luong = 10
mL/phut: Thé tich tiém = 300 ul. (ndéng d6 18 mg/mL); Bude song thu gom: 254 nm.
Céc phéan doan dugc co dé thu dugc etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-
0x0-5,10-dihydro-6H-pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (chat ddng phan 1)
(48 mg). LCMS(ES")(m/z) : 431, 433 (M+1).

Budc 2: axit 6-(tert-Butyl)-2-clo-3-(xyclopropylmetoxy)-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic (chat dong phén 1)

Chét ddng phén 1

Dung dich chira lithi hydroxit monohydrat (38,8 mg, 0,925 mmol) trong nudc (2
mL) duoc bd sung vao dung dich chira etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-
10-0x0-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylat (chit ddng phan

1) (48 mg, 0,092 mmol) trong metanol (2 mL) va hdn hop duge gia nhiét & 60°C trong
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3 git. Hon hop dugc 1am ngudi dén nhiét do trong phong va axit héa bang 3 mL dung
dich axit clohydric 1M. Cac chét rin dugc thu gom bing cach loc. Dich loc dugc bom
1én ¢t pha dao ap sudt trung binh. Chét ran dugc thu gom dugc hoa tan trong DMF va
duoc bom 1én cot pha dao. Cot nay duoc ria giai (C18 / axetonitril / nuéce / 0,1% axit
formic / gradient 10% dén 100%). Céac phan doan dugc lam kho lanh dé thu duoc axit
6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-ox0-5,10-dihydro-6H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic (chit ddng phéan 1) (33 mg, 0,082 mmol, hiéu suét 89%)
dudi dang bot mau tréng. TH NMR (400 MHz, DMSO-ds) 6 ppm 8,75 (br. s., 1 H), 7,66
(s, 1 H), 7,24 (br. s., 1 H), 4,55 - 4,68 (m, 1 H), 3,93 - 4,10 (m, 2 H), 3,39 - 3,54 (m, 2
H), 1,27 (d, J=5,08 Hz, 1 H), 0,70 (s, 9 H), 0,55 - 0,62 (m, 2 H), 0,30 - 0,39 (m, 2 H).
LCMS(ES*)(m/z) : 403, 405 (M+1).

Vi du 30-b (Hop chét 249 Chét dong phén 2)

Axit 6-(tert-Butyl)-2-clo-3-(xyclopropylmetoxy)-10-0x0-6,10-dihydro-5SH-pyrido[ 1,2~
h][1,7]naphtyridin-9-carboxylic (chit dong phén 2)

Chét ddng phan 2

Budc 1: Etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat (chat dong phan 2)

Chét ddng phéan 2

Etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo-5,10-dihydro-6H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylat triét quang (153 mg) dugc tinh ché bang
cach séc ky khong dbi xtmg st dung céac diéu kién sau: Cot = Chiralpak IC, 10 mm x
250mm (5u); Pha dong = 95:5 MeCN/H20 + 0,1% axit formic; Luu lugng = 10

mL/phat: Thé tich tiém = 300 uL (ndng d6 18 mg/mL); Budc séng thu gom: 254 nm.
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Céc phan doan duoc o dé thu dugc etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-
0x0-5,10-dihydro-6H-pyrido[ 1,2-h][1,7]naphtyridin-9-carboxylat (chat ddng phan 2)
(46 mg). LCMS(ES")(m/z) : 431, 433 (M+1).

Budc 2: Axit 6-(tert-Butyl)-2-clo-3-(xyclopropylmetoxy)-10-o0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-carboxylic (chat dong phan 2)

Chét dong phan 2

Dung dich chira lithi hydroxit monohydrat (37,2 mg, 0,886 mmol) trong nudce (2
mL) duoc bd sung vao dung dich chira etyl 6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-
10-0x0-5,10-dihydro-6H-pyrido[ 1,2-h][ 1,7]naphtyridin-9-carboxylat (chit dong phan
2) (46 mg, 0,089 mmol) trong metanol (2 mL) va hdn hop duoc gia nhiét & 60°C trong
3 gid. Hon hop dugc dé ngudi dén nhiét do trong phong va axit hoa bang 3 mL dung
dich axit clohydric 1M. Céac chét ran dugc thu gom béng cach loc. Dich loc dugce tiém
vao cot pha dao ap suét trung binh. Chét ran duoc thu gom dugc hoa tan trong DMF va
cling duoc tiém vao ct pha dao. Cot duge rira giai (C18 / axetonitril / nude /0,1% axit
formic / gradient 10% dén 100%). C4c phan doan dugc 1am kho lanh dé thu duogc axit
6-(tert-butyl)-2-clo-3-(xyclopropylmetoxy)-10-oxo0-5,10-dihydro-6 H-pyrido[ 1,2-
h][1,7]naphtyridin-9-carboxylic (chit ddng phan 2) (34 mg, 0,084 mmol, hiéu suat 95%)
duéi dang bot mau trang. 'H NMR (400 MHz, DMSO-ds) 8 ppm 8,76 (s, 1 H), 7,67 (s,
1 H), 7,25 (s, 1 H), 4,63 (d, J=6,64 Hz, 1 H), 3,96 - 4,11 (m, 2 H), 3,33 - 3,54 (m, 2 H),
1,19 - 1,33 (m, 1 H), 0,70 (s, 9 H), 0,56 - 0,62 (m, 2 H), 0,30 - 0,42 (m, 2 H).
LCMS(ES*)(m/z) : 403, 405 (M+1).
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So dd 12 — Didu ché cac hop chat loai YYYY (vi du cac hop chét 250, 251, 255 va 256)
V/\Br

Etyl xyclobutancarboxylat,
NCS, DMF, cl N pr NBS,AIBN, cl N P ] sy

N -Br 80°C N Br K;CO3 DMF X CCI4 80 °C X " LDA, THF,-78°C’
S 11 o I
v v

86% 41% 71%
18

N\ Br LiOH, H,0, Cl N\ Br DPPA, TEA, Cl N\ Br Cl N\ Br
| P MeOH, 60 °C | P Dioxan, sau 6 HCI | P | _
v v Vo T
CO,E COH Hiéu sudt 17% NH, NH,

20 Hidu suét 70%
21 22

o O

'ACOH, 100 °C
o o

OFt
| f Br N Br P(t-Bu); Pd G2,

o o
(o} K,CO3, DMA, LiOH, H0,
ACOH, 100°C  KyCOs, DMF _ % _MeOH, 60°C oo
Ch N o
Hiéu suit 26% 0 X

YYYY (216)

Vidu 31 (Hop chit 250)

Axit 2'-clo-3'-(xyclopropylmetoxy)-10'-oxo0-5',10'-dihydrospiro[xyclobutan-1,6'-
pyrido[1,2-h][1,7]naphtyridin]-9'-carboxylic

Budce 1: 6-Bromo-2-clo-5-metylpyridin-3-ol

Cl N Br

HO™ N

6-Bromo-5-metylpyridin-3-ol (10,4 g, 55,3 mmol) va NCS (8,12 g, 60,8 mmol)
trong N,N-dimetylformamit (DMF) (150 mL) dugc gia nhiét & 80°C trong 2 gio. Hoén
hop duoc dé ngudi dén nhiét do trong phong, dap t4t phan ing bang nudce mudi, va chiét
3 14n bang etyl axetat. C4c 16p hitu co gom lai dugc rira bang 5% lithi clorua, ria bang
nuée mudi, 1am kho trén natri sulfat, va cd. Phan con lai thu dugce dugc tinh ché béng
sic ky silic oxit rira giai bang gradient 0% dén 50% etyl axetat trong hexan. C4c phan
doan dugc ¢6 dé thu dugc 6-bromo-2-clo-5-metylpyridin-3-ol (7,85 g, 35,3 mmol, hiéu
suét 63,8%) dudi dang bot mau tring. LCMS(ES")(m/z) : 222, 224, 226 (M+1).
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Budc 2: 2-Bromo-6-clo-5-(xyclopropylmetoxy)-3-metylpyridin

Cl N.__Br

v

6-Bromo-2-clo-5-metylpyridin-3-ol (1,1 g, 4,9 mmol), kali cacbonat (2,73 g, 19,8
mmol), va (bromometyl)xyclopropan (1,01 mL, 10,4 mmol) trong N,N-
dimetylformamit (DMF) (10 mL) duoc khudy & nhiét d6 trong phong qua dém. Hon hop
duoc pha lodng bing nudc va chiét 2 14n bang etyl axetat. C4c 16p hitu co gom lai dugc
ria bé‘mg 5% lithi clorua, rtra bé‘mg nude mudi, 1am kho trén natri sulfat, va co dé thu
duogc 2-bromo-6-clo-5-(xyclopropylmetoxy)-3-metylpyridin (1,18 g, 4,27 mmol, hiéu
suét 86%) dudi dang chét rin mau tring. LCMS(ES*)(m/z) : 276, 278, 280 (M+1).

Budc 3: 2-Bromo-3-(bromometyl)-6-clo-5-(xyclopropylmetoxy)pyridin

Cl N _Br

N

V/\O | _A__Br

N-Bromosucxinimit (0,801 g, 4,50 mmol) va AIBN (0,049 g, 0,30 mmol) dugc
bd sung vao dung dich dang khudy chtra 2-bromo-6-clo-5-(xyclopropylmetoxy)-3-
metylpyridin (1,0 g, 3,0 mmol) trong cacbon tetraclorua (15 mL). Hon hop duoc gia
nhiét & 85°C trong 5 gio. AIBN bd sung (0,049 g, 0,300 mmol) dugc thém vao va hén
hop dugc dé gia nhiét qua dém. Hon hop dugc d& ngudi dén nhiét do trong phong va
cac chéit ran dugc thu gom bang cach loc. Dich loc duge dap t4t phan tng bang nudc va
chiét 2 1an bang diclometan. C4c 16p hitu co gom lai dugc rira bang nuéc mudi, 1am khd
trén natri sulfat, va co. Phan con lai thu duge duoc tinh ché bing sic ky silic oxit rira
giai bang 10% etyl axetat trong hexan. Céc phan doan duoc co dé thu dugc 2-bromo-3-
(bromometyl)-6-clo-5-(xyclopropylmetoxy)pyridin (730 mg, 1,23 mmol, do tinh khiét
60%, hidu suit 41%). V4t liéu nay 1a hdn hop ~60:40 ctia san phim mong mudn / nguyén

liéu ban ddu. LCMS(ES*")(m/z) : 354, 356, 358 (M+1).

Buéce 4: Etyl 1-((2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-
yl)metyl)xyclobutancarboxylat
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Cl N Br
| AN
A (
‘/\oljé\(o
0]

n-Butyllithi (2,5M trong hexan) (1,04 mL, 2,59 mmol) dugc bd sung timg giot
vao dung dich -78°C chtra diisopropylamin (0,369 mL, 2,59 mmol) trong
tetrahydrofuran (THF) (10 mL). Hbn hop duoc dé Am dén nhiét do trong phong va khudy
trong 15 phtt. Hon hop duge 1am lanh dén -78°C trudc khi etyl xyclobutancarboxylat
(0,317 mL, 2,46 mmol) dugc bd sung timg gigt vao d6. Hon hop duge lam 4m dén 0°C
va khudy trong 15 phat. Dung dich chtta 2-bromo-3-(bromometyl)-6-clo-5-
(xyclopropylmetoxy)pyridin (730 mg, 1,23 mmol) trong tetrahydrofuran (THF) (3,33
mL) duogc bd sung timg giot vao. Hén hop duogc khudy thém 10 phut & 0°C va sau d6
duoc dap tit phan ng bang dung dich amoni clorua béo hoa. Hdn hop duoc chiét 2 1an
bang etyl axetat. Cac 16p hitu co gom lai dugc ria bing nudc mudi, lam khd trén natri
sulfat, va c6. Phin con lai thu duoc dugc tinh ché bang cach sic ky pha dao ap sut trung
binh (C18 / axetonitril / nudc / 0,1% axit formic / gradient 10% dén 100%). Cac phan
doan dugc cd dé thu duge etyl 1-((2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-
yl)metyl)xyclobutan-1-carboxylat (350 mg, 0,869 mmol, hi€u suat 70,5%) duéi dang
diu. LCMS(ES"(m/z) : 402, 404, 406 (M+1).

Budc 5: axit 1-((2-Bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-
yl)metyl)xyclobutancarboxylic

Cl N.__Br

N

I
=
ﬁ\o OH
o

Dung dich chtta lithi hydroxit monohydrat (365 mg, 8,69 mmol) trong nudce (3
mL) dugc bd sung vao dung dich chwa etyl 1-((2-bromo-6-clo-5-
(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutan-1-carboxylat (350 mg, 0,869
mmol) trong 1,4-dioxan (5 mL) va hdn hop dugc gia nhiét & 60°C trong 4 git. Hon hop
duoc dé ngudi dén nhiét do trong phong, dap t4t phan ting bang dung dich amoni clorua
bdo hoa va chiét 3 1an bing etyl axetat. C4c 16p hitu co gom lai dugc rira bang nudc

mudi, 1am khd trén natri sulfat, va co dé thu duoc axit 1-((2-bromo-6-clo-5-
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(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutan-1-carboxylic (325 mg, 0,867
mmol, dinh lugng) dudi dang chit rin mau tring. LCMS(ES")(m/%) : 374, 376, 378
(M+1).

Budc 6: 1-((2-Bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutanamin
va 5-((1-aminoxyclobutyl)metyl)-6-bromo-2-clopyridin-3-ol

Cl N Br Cl N Br

| ~ N

= | =
" NH, %O NH,

Diphenyl phosphorazidat (0,394 mL, 1,83 mmol) dugc b sung timg giot vao hdn
hop dang khudy & 0°C chira axit 1-((2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-
yl)metyl)xyclobutan-1-carboxylic (311 mg, 0,830 mmol) va trietylamin (0,255 mL, 1,83
mmol) trong toluen (10 mL). Hon hop dugc dé Am dén nhiét do trong phong va khudy
trong 15 phut trude khi duge gia nhiét & 80°C trong 1 gio. LC-MS thé hién su chuyén
héa sach thanh 2-bromo-6-clo-5-(xyclopropylmetoxy)-3-((1-isoxyanatoxyclobutyl)-
metyl)pyridin. Hon hop dugc dé ngudi dén nhiét do trong phong trude khi dung dich
hydro clorua 5N (5 mL, 25 mmol) va 1,4-dioxan (10 mL) dugc bd sung vao. Hon hop
duoc gia nhiét 6 80°C véi su khudy manh trong 3 gio. Hon hop dugc ¢ va phan con lai
thu dugc duge tinh ché bing cach sic ky pha déo 4p suét trung binh (C18 / axetonitril /
nuéce / 0,1% axit formic / gradient 10% dén 100%). Hai b phan doan dugc co riéng r&

dé thu dugc cac san pham sau:

5-((1-aminoxyclobutyl)metyl)-6-bromo-2-clopyridin-3-ol (170 mg, 0,583 mmol,
hiéu sudt 70,2%). LCMS(ES*)(m/z) : 291, 293, 295 (M+1)

1-((2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutan-1-
amin (50 mg, 0,145 mmol, hiéu suét 17,43%). LCMS(ES")(m/z) : 345, 347, 349 (M+1).

Budc 7: Etyl 4-ox0-4H-pyran-3-carboxylat

o O
Sah
0]

Etyl format (23,6 ml, 292 mmol) dugc b sung tir tir vao huyén phu chita KOtBu
(6,06 g, 54,0 mmol) trong 50 mL THF & 0°C. Hbn hop phan tmg dé khudy trong 15 phut

146

146/186



42333

& 0°C va dung dich di dugc 1am lanh trude (0°C) chira etyl 2-((dimetylamino)metylen)-
3-oxobutanoat (5 g, 27,0 mmol) trong 45 mL THF dugc b sung vao bang cach truyén
qua 6ng thong. Sau khi hoan thanh viéc bb sung, dung dich dugc 14y ra khoi bon 1am
lanh, khudy & nhiét do trong phong qua dém, va dap t4t phan Gmg bang cach bd sung
dung dich nuéc HC1 1M (80 mL). Hdn hgp dugc chiét bang EtOAc (3 x 25 mL) va
CH:2Cl; (5 x 25 mL). Céc 16p hitu co duge gom lai, 1am kho (Na2SOa), loc, bay hoi, va
tinh ché bang séc ky silicagel (0-100% EtOAc/hexan) dé thu dugc etyl 4-oxo-4H-pyran-
3-carboxylat (1,8994 g, hiéu suat 41,8%) duéi dang du mau nau. '"H NMR (400 MHz,
CDCls) & ppm 8,47 (d, /=0,78 Hz, 1 H), 7,72 (dd, J=5,86, 0,78 Hz, 1 H), 6,47 (d, J=5,86
Hz, 1 H), 4,37 (q, /=7,29 Hz, 2 H), 1,38 (t, J=7,03 Hz, 3 H). LCMS (ESI) m/z: 169,05
(M+1)".

Budc 8: Etyl 1-(1-((2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-
yl)metyl)xyclobutyl)-4-oxo-1,4-dihydropyridin-3-carboxylat

Cl

N Br
l N
:fo%
N —
\%O
o]
)

5-((1-Aminoxyclobutyl)metyl)-6-bromo-2-clopyridin-3-ol (170 mg, 0,583
mmol) va etyl 4-oxo-4H-pyran-3-carboxylat (98 mg, 0,58 mmol) trong axit axetic (5
mL) dugc khudy & 100°C trong 4 gid. Hbn hop duoc dé ngudi dén nhiét do trong phong
va 6. Phan con lai thu duoc duge pha lodng trong toluen va hdn hop dugce cd dé loai bo
axit axetic con s6t. Phan con lai thu duge dugce hoa tan trong N,N-dimetylformamit
(DMF) (2 mL) truéc Kkhi kali cacbonat (322 mg, 2,33 mmol) va
(bromometyl)xyclopropan (0,113 mL, 1,17 mmol) duoc bd sung vao. Hon hop dugc
khudy & nhiét do trong phong trong 6 gid dé thu duoc hdn hop thd chira etyl 1-(1-((2-
bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutyl)-4-oxo-1,4-
dihydropyridin-3-carboxylat trong DMF. Trong binh phéan mg riéng ré€, 1-((2-bromo-6-
clo-5-(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutan-1-amin (50 mg, 0,145 mmol)
va etyl 4-oxo-4H-pyran-3-carboxylat (24,3 mg, 0,145 mmol) trong axit axetic (1 mL)

dugc khudy & 100°C qua dém. Hon hop dugc d8 nguoi dén nhiét do trong phong va sau
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d6 dugc két hop véi hdn hgp thd trude dé cua etyl 1-(1-((2-bromo-6-clo-5-
(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutyl)-4-oxo-1,4-dihydropyridin-3-
carboxylat trong DMF dugc boc 10 trén day. Hbn hop dugc pha lodng bing nudc va
chiét 2 1an bang etyl axetat. Cac 16p hiru co gom lai duoc rira bang 5% lithi clorua, rira
béng nuGe mudi, 1lam khd trén natri sulfat, va cd. Phan con lai thu duoc duoc tinh ché
béng céch sic ky pha dao ap suét trung binh (C18 / axetonitril / nuge / 0,1% axit formic
/ gradient 10% dén 100%). Cac phan doan dugc cb cho dén khi van duc. Axetonitril
duge bd sung vao dé hoa tan hoan toan va dung dich dugc lam kho lanh dé thu duoc
etyl  1-(1-((2-bromo-6-clo-5-(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutyl)-4-
oxo-1,4-dihydropyridin-3-carboxylat (100 mg, 0,202 mmol, hiéu sult 26%) duéi dang
chit rdn mau vang nhat. LCMS(ES*)(m/z) : 495, 497, 499 (M+1).

Budc 9: Etyl 2'-clo-3'-(xyclopropylmetoxy)-10'-oxo-5',10"-dihydrospiro[xyclobutan-
1,6'-pyrido[1,2-h][1,7]naphthyridin]-9'-carboxylat

Lo phan Gng chira thanh khudy, etyl 1-(1-((2-bromo-6-clo-5-
(xyclopropylmetoxy)pyridin-3-yl)metyl)xyclobutyl)-4-oxo-1,4-dihydropyridin-3-
carboxylat (100 mg, 0,202 mmol), kali axetat (39,6 mg, 0,403 mmol), va clo[(tri-tert-
butylphosphin)-2-(2-aminobiphenyl)] paladi(II) (20,7 mg, 0,040 mmol) dugc lam sach
bang nito trong 15 phut. N,N-Dimetylaxetamit (DMA) (2 mL) dugc lam sach béng nito
trong 5 phut trudce khi dugc bd sung vao lo phéan tmg. Lo phan tmg duoc dit vao bo gia
nhiét ma da dugc gia nhiét truée dén 90°C va hén hop dugc khudy qua dém. Hon hop
phéan tmg duogc dé ngudi dén nhiét do trong phong, loc qua nit bong, va tinh ché bang
sdc ky pha déo &p suét trung binh (C18 / axetonitril / nude / 0,1% axit formic / gradient
10% dén 100%). Cac phan doan dugc lam khd lanh dé thu duoc etyl 2'-clo-3'-
(xyclopropylmetoxy)-10'-0x0-5',10'-dihydrospiro[xyclobutan-1,6'-pyrido[ 1,2-
h][1,7]naphthyridin]-9'-carboxylat (30 mg, 0,072 mmol, hi¢u suét 35,9%) dudi dang
chét rén mau tring nhat. LCMS(ES™)(m/z) : 415, 417 (M+1).
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Budc 10: axit 2'-clo-3'-(xyclopropylmetoxy)-10'-0xo0-5',10"-dihydrospiro[xyclobutan-
1,6'-pyrido[1,2-h][1,7]naphthyridin]-9'-carboxylic

Dung dich chira lithi hydroxit monohydrat (25,2 mg, 0,600 mmol) trong nudce (1
mL) dugc bd sung vao dung dich chua etyl 2'-clo-3'-(xyclopropylmetoxy)-10'-oxo-
5'.10"-dihydrospiro[xyclobutan-1,6"-pyrido[1,2-h][1,7]naphthyridin]-9'-carboxylat (30
mg, 0,060 mmol) trong metanol (1 mL) va hdn hop dugc gia nhiét & 60°C trong 3 gio.
Hbn hop duge dé ngudi dén nhiét do trong phong va axit hoa bing dung dich axit
clohydric 1M. H3n hop dugc pha long bing DMF dé hoa tan m3u va sau d6 tinh ché
bing cach séc ky pha dao ap suét trung binh (C18 / axetonitril / nudc / 0,1% axit formic
/ gradient 10% dén 100%). Cac phan doan gom lai dugc 1am khé lanh dé thu dugc axit
2'-clo-3'-(xyclopropylmetoxy)-10'-0x0-5',10'-dihydrospiro[xyclobutan-1,6'-pyrido[ 1,2~
h][1,7]naphtyridin]-9'-carboxylic (22 mg, 0,056 mmol, hi¢u suit 94%) duéi dang bot
mau tring nhat. "H NMR (400 MHz, DMSO-ds) 3 ppm 8,79 (s, 1 H), 7,68 (s, 1 H), 7,27
(s, 1 H), 4,07 (d, J=7,03 Hz, 2 H), 3,44 (s, 2 H), 2,61 - 2,75 (m, 2 H), 2,00 - 2,12 (m, 2
H), 1,78 - 1,95 (m, 2 H), 1,25 - 1,37 (m, 1 H), 0,57 - 0,68 (m, 2 H), 0,33 - 0,40 (m, 2 H).
LCMS(ES*)(m/z) : 387,389 (M+1).

Vi du 32 (Hop chit 251)

Axit 2',3'-dimetoxy-10'-0x0-5',10'-dihydrospiro[xyclobutan-1,6'-pyrido[ 1,2~
h][1,7]naphtyridin]-9'-carboxylic

Budc 1: Axit 2',3'-dimetoxy-10'-0x0-5',10"-dihydrospiro[xyclobutan-1,6'-pyrido[ 1,2~
h][1,7]naphtyridin]-9'-carboxylic
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Axit 2'-clo-3"-(xyclopropylmetoxy)-10'-ox0-5',10'-dihydrospiro[ xyclobutan-
1,6'-pyrido[1,2-h][1,7]naphtyridin]-9'-carboxylic (10 mg, 0,026 mmol) va natri metoxit
(0,5M trong metanol) (0,517 mL, 0,259 mmol) dugc gia nhiét & 65°C trong 2 gio.
Dioxan (0,5 mL) duoc bd sung vao va hdn hgp duge gia nhiét dén 100°C. Ban dau lo
phan Gng khong duoc day nép dé cho hau hét metanol dugc chimg cét ra ngoai. Sau d6
lo phan tng duge day nip va khudy & 100°C trong 1,5 gio. Hon hop dugce dé ngudi dén
nhiét d6 trong phong, axit héa bing dung dich HCI IN, va tinh ché bang céach sac ky
pha dao 4p suét trung binh (C18 / axetonitril / nudc / 0,1% axit formic / gradient 10%
dén 100%). Cac phan doan dugc 1am khé lanh dé thu duogc axit 2',3'-dimetoxy-10'-0x0-
5' 10'-dihydrospiro[xyclobutan-1,6"-pyrido[1,2-h][1,7]naphtyridin]-9'-carboxylic (1,5
mg, 4,03 pmol, hiéu sudt 15,6%) dudi dang chét rin mau trang. "H NMR (400 MHz,
CLOFORM-d) & ppm 8,90 (s, 1 H), 7,65 (s, 1 H), 6,93 (s, 1 H), 4,08 (s, 3 H), 3,97 (s, 3
H), 3,26 (s, 2 H), 2,57 - 2,75 (m, 2 H), 2,15 - 2,29 (m, 2 H), 2,00 - 2,12 (m, 2 H).
LCMS(ES")(m/z) : 341 (M-1)-.

So d 13 — Diéu ché cac hop chit nhw vi du 33 (Hop chit 252)

(o]

o o
r2 HO/\/OH ’> )L R2._~ ">
R (o]
BN H 1,2 dmmg lwgng ‘ NH40Ac, NaBH;CN
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(o] R

R N NaOtBu, THF, 60°C MeOH, 50°C
Pd(DtBPF)CI,
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DME, 80 °C

) )Jj*
R2 XrIN
! N o 10% HCI
pZ R o
R37 N R THF, 50°C Etanol, 84° C
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R
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So dd 14 — Didu ché hop chét theo vi du 33 (Hop chit 252)

o
OH
~N  pocy, N DIBAL-H oM />
| — | - | X" H
N”OH  hdilru N"cl DCM,-78°C e PPTS, toluen, PPTS, toluen, 100°C
34 35 36
o
1,2 dwong lwong
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. it i __10%HO _
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38
o o
)j)‘\o/\ o o
0 | OEt p-cloanil NaOH
Etanol, 84°C I DME, 80 °C MeOH, H,0
N
a1 a2 218

Vi du 33 (Hop chit 252)

Axit  6-isopropyl-2,3-dimetyl-10-ox0-5,10-dihydro-6H-pyrido[2,1-][1,6]naphtyridin-

9-carboxylic

Budc 1: 2-clo-5,6-dimetylnicotinonitril

CN

7

N~ “Cl

Hon hop chita 2-hydroxy-5,6-dimetylnicotinonitril (10 g,67,5 mmol) trong
POCI; (100ml) duge hdi luu trong 10 gios va duge cd. Phin cin thu dugc duge kiém héa
béng dung dich nudc NaOH 10% va loc. Banh loc dugc rira béng H>0. Dich loc dugc
chiét bing DCM (200 mL x 2). C4c 16p hitu co duge gom lai, rra bang nuéc mudi (200
mL), [am kho bang Na;SOs4 khan va ¢b dé thu duoc 9,8 g 2-clo-5,6-dimetylnicotinonitril
tho dudi dang chét rin mau vang. LCMS (ESI) m/z: 167,1, 169,1 (M/M+2)".
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Budc 2: 2-clo-5,6-dimetylnicotinaldehyt

0]

A H

7

N~ °Cl

DIBAL-H (5,76 ml, 2 mol/L trong hexan) dugc bd sung vao dung dich & -78°C
chira 2-clo-5,6-dimetylnicotinonitril (1,6 g, 9,6 mmol) trong DCM (20 ml). Hoén hop thu
duge duoc khudy & nhiét do nay trong 2 gid. Phan tng duoc dap t4t phan timg bang cach
bd sung nude da. Sau d6 hdn hop duge axit héa bing dung dich HCI IN dén do pH =
~6 v chiét bing DCM (100 mL x 2). Céc 16p hitu co duge gom lai, rira bing nude mudi
(50 mL), lam kho bing Na;SOs khan va ¢ dé thu duge 1,5 g chat thd 2-clo-5,6-
dimetylnicotinaldehyt dué¢i dang chét rin mau tring. LCMS (ESI) m/z: 170,1, 172,1
(M/M+2)".

Budc 3: 2-clo-3-(1,3-dioxolan-2-yl)-5,6-dimetylpyridin

D
I\/El\o
P
N Cl

Hdn hop chira 2-clo-5,6-dimetylnicotinaldehyt (1,5 g, 8,84 mmol), etan-1,2-diol
(1,1 g,17,68 mmol), PPTS (444,3 mg, 1,768 mmol) trong toluen (20 ml) dugc hdi luu
trong 12 gid. Hon hgp phan tng dugc lam ngudi dén nhiét do trong phong va chiét bang
EtOAc (100 mL x 2). Céc 16p hitu co duge gom lai, rira bang dung dich nuéc NaHCOs3
(50 mL), lam kho bing Na»SO4 khan va 6. Phin con lai thu duge dugc tinh ché bang
cach séc ky cot nhanh (silicagel, 0-50% EtOAc trong PE) dé thu dugc 2-clo-3-(1,3-
dioxolan-2-yl)-5,6-dimetylpyridin (1,35 g, hi¢u sut 71,5%) dudi dang dau khong mau.
LCMS (ESI) m/z: 214,1,216,1(M/M+2)".

Budc 4: 1-(3-(1,3-Dioxolan-2-yl)-5,6-dimetylpyridin-2-yl)-3-metylbutan-2-on
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Hbn hop chta 2-clo-3-(1,3-dioxolan-2-yl)-5,6-dimetylpyridin (1,35 g, 6,32
mmol), 3-metylbutan-2-on (653 mg,7,58 mmol), Pd(dtbpf)Cl>(411,9 mg, 0,632 mmol)
va t-BuONa (1,52 g, 15,8 mmol) trong THF (20 ml) dugc gia nhiét ¢ 60°C trong 3 gio.
Hon hop phan tmg duge 1am lanh dén nhiét do trong phong va lgc. Dich loc dugc ¢ va
phén con lai thu duoc dugc tinh ché bang cach sic ky cot nhanh (silicagel, 0-70% EtOAc
trong PE) dé thu dugc 1-(3-(1,3-dioxolan-2-y1)-5,6-dimetylpyridin-2-yl)-3-metylbutan-
2-on (231 mg, hiéu suit 14%) dudi dang chét rén mau vang. LCMS (ESI) m/z: 264,3
(M+1)*.

Buédc 5: 1-(3-(1,3-Dioxolan-2-yl)-5,6-dimetylpyridin-2-yl)-3-metylbutan-2-amin

Dung dich chta 1-(3-(1,3-dioxolan-2-yl)-5,6-dimetylpyridin-2-yl)-3-
metylbutan-2-on (231 mg, 0,878 mmol) trong MeOH (10 ml) dugc bd sung NH4OAc
(683,1 mg, 8,78 mmol) & nhiét dd trong phong. Sau khi hdn hop duge khudy trong 30
phut, NaBH3CN (82,8 mg, 1,317 mmol) duge bd sung vao hdn hgp & 0°C. Sau d6 hén
hop thu dwoc duge khudy & 50°C trong 10 giy. Hn hop phan tmg dwoc lam lanh dén
nhiét do trong phong va co. Phén con lai thu duge dugc pha lodng bang H2O (20 ml),
kidm héa dén do pH~10 bang dung dich NaOH 10%. Hon hop nuéc dugc chiét bing
DCM (2X). Céc 16p hitu co duge gom lai, rira bing nuée mudi (30 ml), lam khd bing
NSO khan va ¢d trong diéu kién 4p suét giam dé thu dugc 236 mg 1-(3-(1,3-dioxolan-
2-y1)-5,6-dimetylpyridin-2-yl)-3-metylbutan-2-amin tho. LCMS (ESI) m/z: 265,3
(M+1)*.

Budc 6: 7-Isopropyl-2,3-dimetyl-7,8-dihydro-1,6-naphtyridin

Dung dich nuéc HCI 10% (2 mL) dugc bd sung vao dung dich chua 1-(3-(1,3-
dioxolan-2-yl)-5,6-dimetylpyridin-2-yl)-3-metylbutan-2-amin (70 mg, 0,264 mmol)
trong THF (10 mL). Hon hop thu dugc dugce gia nhiét & 50°C trong 10 gio. Sau khi dugc
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lam ngudi dén nhiét do trong phong, hdn hgp dugc cd. Phan con lai thu duge dugc tinh
ché bang cach sdc ky cot (silicagel, 0-10% MeOH trong DCM) dé thu duoc 7-isopropyl-
2,3-dimetyl-7,8-dihydro-1,6-naphtyridin (20 mg, hiéu suét 37,3%). LCMS (ESI) m/z:
203,27 M+1)".

Bu6c 7: Etyl 6-isopropyl-2,3-dimetyl-10-0x0-5,10,11,11a-tetrahydro-6H-pyrido[2,1-
1[1,6]naphtyridin-9-carboxylat

Dung dich chita 7-isopropyl-2,3-dimetyl-7,8-dihydro-1,6-naphtyridin (20 mg,
0,099 mmol) va etyl 2-(etoxymetylen)-3-oxo-butanoat (55,86 mg, 0,3 mmol) trong
EtOH (5 mL) duoc gia nhiét & 85°C trong 10 gio. Sau khi dugc lam ngudi dén nhiét do
trong phong, hdn hop duge cd. Phan con lai thu duge duoc tinh ché bing cach sic ky
cot (silicagel, 0-10% MeOH trong DCM) dé thu dugc etyl 6-isopropyl-2,3-dimetyl-10-
0x0-5,10,11,11a-tetrahydro-6H-pyrido[2,1-f][ 1,6]naphtyridin-9-carboxylat (20 mg,
hiéu suét 58,9%). LCMS (ESI) m/z: 343,2 (M+1)".

Budc 8: Etyl 6-isopropyl-2,3-dimetyl-10-0xo0-5,10-dihydro-6H-pyrido[2,1-
/1[1,6]naphtyridin-9-carboxylat

B4 sung p-cloanil (12,3 mg, 0,05 mmol) vao dung dich chira etyl 6-isopropyl-
2,3-dimetyl-10-0x0-5,10,11,11a-tetrahydro-6H-pyrido[2,1-/][1,6]naphtyridin-9-
carboxylat (20 mg, 0,058 mmol) trong DME (5 mL). Hon hop duge gia nhiét & 80°C
trong 3 gi®. Sau khi dugc lam ngudi dén nhiét do trong phong, hon hop duge co. Phan
con lai thu dugc dugce tinh ché bang cach sic ky cot (silicagel, 0-10% MeOH trong
DCM) dé thu duoc etyl 6-isopropyl-2,3-dimetyl-10-0xo0-5,10-dihydro-6H-pyrido[2,1-
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/1[1,6]naphtyridin-9-carboxylat (15 mg, hi¢u sudt 76%). LCMS (ESI) m/z: 341,2
(M+1)".

Budc 9: Axit 6-isopropyl-2,3-dimetyl-10-o0x0-5,10-dihydro-6H-pyrido[2,1-
/1[1,6]naphtyridin-9-carboxylic

NaOH (7 mg, 0,176 mmol) d& hoa tan trong H2O(1ml) dugc bd sung vao dung
dich chia etyl  6-isopropyl-2,3-dimetyl-10-oxo0-5,10-dihydro-6H-pyrido[2,1-
/1[1,6]naphtyridin-9-carboxylat (15 mg,0,044 mmol) trong MeOH (5ml). Hén hop thu
dugc duge khudy ¢ nhiét do trong phong trong 2 gio. Hbn hop phan g dugc axit hoa
dén do pH~5 bang dung dich HCI IN. Sau do, hdn hgp dugc pha lodng bang EtOAc
(20mL) va H,0 (20 mL), va sau d6 chiét bang EtOAc (20 mL x 2). C4c 16p hitu co gom
lai duoc lam khé bang NaSO4 khan va cd. Phén con lai thu duoc dugce tinh ché bang
HPLC pha dao (cot C18, 5%-100% MeCN trong H20, véi 0,1% axit formic trong H20)
dé thu dugc axit 6-isopropyl-2,3-dimetyl-10-ox0-5,10-dihydro-6H-pyrido[2,1-
A1,6]naphtyridin-9-carboxylic (5 mg, higu sudt 36,3%) dudi dang chat rin mau tring.
'H NMR (400 MHz, DMSO-de) 5 8,87 (s, 1H), 8,25 (s, 1H), 7,43 (s, 1H), 4,63 — 4,58
(m, 1H), 3,56 — 3,50 (m, J = 16,8, 5,3 Hz, 1H), 3,18 (d, J = 16,6 Hz, 1H), 2,48 (s, 3H),
2,31 (s, 3H), 1,64 — 1,57 (m, 1H), 0,84 (d, J = 6,6 Hz, 3H), 0,69 (d, J = 6,7 Hz, 3H).
LCMS (ESI) m/z: 313,2 M +1)".

Vi du 34 (Hop chit 253)

Axit 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (cis tri¢t quang)

Budc 1: 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentanon
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Binh duoc nap thanh khuéy, 5-bromo-2-clo-3-metoxypyridin (9,9 g, 44 mmol),
tris(dibenzylidenaxeton)dipaladi(0) (0,611 g, 0,668 mmol), xantphos (0,695 g, 1,202
mmol), va natri tert-butoxit (7,5 g, 78 mmol). Lam sach binh bang dong nito truée khi
2,2-dimetylxyclopentan-1-on (8,38 ml, 66,8 mmol) trong tetrahydrofuran (THF) (200
ml) dugc bd sung vao. Hon hop duogc gia nhiét dé hdi luu 3 giv. Hon hop duge dé ngudi
dén nhiét do trong phong, loc, va banh loc dugc rira bang etyl axetat. Dich loc dugc pha
lodng béng etyl axetat bd sung, rira béng nuée mudi, o, va phﬁn con lai thu dugc dugc
tinh ché bang sic ky silic oxit rira giai bang gradient 0% dén 30% etyl axetat trong
hexan. Cac phan doan dugc cd dé thu duoc 5-(6-clo-5-metoxypyridin-3-yl1)-2,2-
dimetylxyclopentan-1-on (4,6 g, 18 mmol, higu suat 41%) duéi dang dau. "H NMR (400
MHz, CLOFORM-d) & ppm 7,82 (d, J=1,56 Hz, 1 H), 7,13 (d, J=1,95 Hz, 1 H), 3,91 (s,
3 H), 3,36 - 3,47 (m, 1 H), 2,45 (m, 1 H), 1,96 - 2,17 (m, 2 H), 1,79 - 1,92 (m, 1 H), 1,18
(s, 3 H), 1,07 (s, 3 H). LCMS(ES")(m/z) : 254,2 (M+1).

Budc 2: 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentanamin (céc chét dong
phén cis / trans )

Cl__N
| NH,

/

Hdn hop cua 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-on (4,6
g, 18 mmol) va amoni axetat (21 g, 270 mmol) trong metanol (75 mL) dugc khudy &
nhiét d6 trong phong trong 1 gid. Natri xyanoborohydrua (2,28 g, 36,3 mmol) dugc bd
sung vao va hdn hop duge gia nhiét & 60°C qua dém va sau d6 ¢ 65°C trong 24 gio nita.
Hn hop dugc dé ngudi dén nhiét do trong phong, c6 dén ~20 mL, dép tét phan tng
bing dung dich natri hydroxit 1M, va chiét 3 1an bang 2-metyltetrahydrofuran. Cac 16p
hiru co gom lai dugc rua bé'lng nuée mudi, 1am kho trén natri sulfat, va co. Phén con lai
thu duge duge tinh ché bing cach sac ky pha ddo ap suét trung binh (C18 / axetonitril /
nude / 0,1% axit formic / gradient 0% dén 100%). Céc phan doan dugc cd dé thu duoc

5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-amin (2,63 g, 10,3 mmol,
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hiéu suét 57%) dudi dang hdn hop ctia cac chit dong phan cis / trans. LCMS(ES*)(m/z)
:255,2 (M+1).

Budc 3: 5-(2-Amino-3,3-dimetylxyclopentyl)-2-clopyridin-3-ol (cac chat ddng phan cis

/ trans)

Cl N
l ~ NH2

HO™ N

Bo tribromua (4,82 mL, 51,0 mmol) dugc bd sung tir tir tirng giot vao dung dich
dugc khudy manh chia 5-(6-clo-5-metoxypyridin-3-yl)-2,2-dimetylxyclopentan-1-
amin (2,6 g, 10,2 mmol) (cac chét ddng phén cis/trans). Hon hop dugc gia nhiét & 70°C
qua dém. Hon hop dugc dé ngudi dén nhiét do trong phong va sau d6 duoc lam ngudi
dén 0°C. Hdn hop dugc cin than dap tat phan ing béang cach bo sung tir tir metanol. 50
mL metanol bd sung dwoc thém vao va hén hop dugce khudy trong 30 phut trude khi
duoc ¢6. Phan con lai thu duge duge tinh ché bang cach sic ky pha dao ap suét trung
binh (C18 / axetonitril / nude / 0,1% axit formic / gradient 0% dén 100%). Cac phan
doan dugc 1am kho lanh dé thu duge 5-(2-amino-3,3-dimetylxyclopentyl)-2-clopyridin-
3-0l (c4c chét ddng phén cis/trans ) (2,17 g, 9,01 mmol, hiéu suit 88%) dudi dang chét
rin mau tring. LCMS(ES")(m/z) : 241,2 (M+1).

Budc 4: 5-(2-Amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (cis triét quang)
va 5-(2-Amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (trans triét quang)
Cl N |

S NH,

HO™

Iot (2,29 g, 9,01 mmol) dugc bd sung vao hdn hop dang khudy chira 5-(2-amino-
3,3-dimetylxyclopentyl)-2-clopyridin-3-ol (2,17 g, 9,01 mmol) va kali cacbonat (3,74 g,
27,0 mmol) trong nude (40 mL). Hon hop dugce khudy & nhiét o trong phong trong 2
gio. Natri sulfit ran (2,39 g, 18,9 mmol) dugc bd sung timg phén vao va hdn hop dugc
khudy trong 30 phiit. Hén hgp nude dugce diéu chinh dén d6 pH = ~3 bang dung dich
axit clohydric 3N. Hén hop dugc loc. LC-MS thé hién chét rén chira lugng nho sin

pham, nhung van dugc bd di. Nudce rira dugc co dén ~50 mL va dugc tiém vao cot sac
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ky pha dao 4p sudt trung binh C18 ISCO, rira giai béng axetonitril / nudc / 0,1% axit
formic / gradient 0% dén 100%. 2 bd phan doan dugc lam kho lanh riéng ré.

Pinh 1 = 5-(2-amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (trans triét
quang) (1,17 g, 3,19 mmol, hiéu suét 35%). '"H NMR (400 MHz, DMSO-ds) & ppm 8,23
(s, 1 H), 7,26 (s, 1 H), 2,99 - 3,15 (m, 2 H), 2,05 - 2,19 (m, 1 H), 1,51 - 1,64 (m, 2 H),
1,22 - 1,35 (m, 1 H), 1,09 (s, 3 H), 0,95 (s, 3 H). LCMS(ES")(m/z) : 367,1 (M+1).

Dinh 2 = 5-(2-amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (cis trigt quang
nhiém tap ~20% trans triét quang) (924 mg, 2,01 mmol, hi¢u suét 22%). '"H NMR (400
MHz, DMSO-ds) & ppm 8,27 (s, 1 H), 7,20 (s, 1 H), 3,41 - 3,53 (m, 1 H), 3,28 (d, /=5,86
Hz, 1 H), 2,07 - 2,19 (m, 1 H), 1,81 - 1,95 (m, 1 H), 1,68 - 1,77 (m, 1 H), 1,47 - 1,57 (m,
1 H), 1,14 (s, 3 H), 1,08 (s, 3 H). LCMS(ES")(m/z) : 367,1 (M+1).

Buéc 5: Etyl 1-(5-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-2,2-dimetylxyclopentyl)-4-
oxo0-1,4-dihydropyridin-3-carboxylat (cis triét quang)

5-(2-Amino-3,3-dimetylxyclopentyl)-2-clo-6-iodopyridin-3-ol (cis tri¢t quang)
(924 mg, 2,02 mmol) (nhiém tap ~20% trans) va etyl 4-oxo-4H-pyran-3-carboxylat (466
mg, 2,77 mmol) trong axit axetic (13 mL) dugc khudy & 100°C trong 4 gio. Hon hop
duoc dé ngudi dén nhiét d trong phong, pha lodng bang nudce, va chiét 2 1an bang
diclometan. Nuéc mubi duoc bd sung vao pha nuéc va hdn hop dugce chiét thém 2 1an
nita bang diclometan. Céc 16p hitu co gom lai duge rira bing nuéc mudi, 1am kho trén
natri sulfat, va cd. Phan con lai thu duge dugc tinh ché bang sic ky silic oxit rira giai
bang gradient 0% dén 10% metanol trong diclometan. Cac phan doan dugc cd dé thu
duge etyl 1-(5-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-2,2-dimetylxyclopentyl)-4-oxo-
1,4-dihydropyridin-3-carboxylat (cis triét quang) (346 mg, 0,670 mmol, hi¢u sut 33%).
TH NMR (400 MHz, DMSO-ds) § ppm 10,92 (br. s., 1 H), 7,78 (d, J=1,95 Hz, 1 H), 7,43
(dd, J=7,81, 2,34 Hz, 1 H), 7,07 (s, 1 H), 6,04 (d, J=7,42 Hz, 1 H), 4,54 (d, J=7,42 Hz,
1 H), 4,03 - 4,17 (m, 2 H), 3,82 - 3,95 (m, 1 H), 2,15 - 2,27 (m, 2 H), 1,99 (dt, J=13,66,
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7,22 Hz, 1 H), 1,74 - 1,87 (m, 1 H), 1,24 - 1,31 (m, 3 H), 1,14 - 1,23 (m, 3 H), 0,92 (s,
3 H). LCMS(ESH)(m/z) : 517,1 (M+1).

Buéc 6: Etyl 1-(5-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-2,2-
dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (cis triét quang)

Etyl 1-(5-(6-clo-5-hydroxy-2-iodopyridin-3-yl)-2,2-dimetylxyclopentyl)-4-oxo-
1,4-dihydropyridin-3-carboxylat (cis triét quang) (346 mg, 0,670 mmol), kali cacbonat
(463 mg, 3,35 mmol), va 1-bromo-3-metoxypropan (205 mg, 1,34 mmol) trong N,N-
dimetylformamit (DMF) (5§ mL) duoc khudy & nhiét d6 trong phong qua dém. Hon hop
dwoc dép tit phan tmg bang nudc va chiét 3 14n bang etyl axetat. Cac 16p hitu co gom
lai dugc rira bang nude mubi va c6. Phan con lai thu dugce dugc tinh ché biang phuong
phap sic ky dé thu duoc etyl 1-(5-(6-clo-2-iodo-5-(3-metoxypropoxy)pyridin-3-yl)-2,2-
dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-3-carboxylat (341 mg, 0,579 mmol,
hiéu suit 86%). LCMS(ES*)(m/z) : 589,2 (M+1).

Buéc 7: Etyl 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylat (cis triét quang)

Binh day tron day nép bang vach ngin chita thanh khudy, etyl 1-(5-(6-clo-2-iodo-
5-(3-metoxypropoxy)pyridin-3-yl)-2,2-dimetylxyclopentyl)-4-oxo-1,4-dihydropyridin-
3-carboxylat (341 mg, 0,579 mmol), kali axetat (114 mg, 1,16 mmol), va paladi(II)
bromua (30,8 mg, 0,116 mmol) dugc lam sach bang nito trong 15 phut. N,N-
Dimetylaxetamit (DMA) (5 mL) dugc lam sach bang nito trong 5 phut trude khi dugce
bd sung vao binh phan ung. Binh phan (mg nay duoc dat vao bon ddu ma da duge gia
nhiét truée dén 90°C va hdn hop dugc khudy trong 4 git. Hén hop phan Gmg dugc dé
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ngudi dén nhiét do trong phong, pha loang béng etyl axetat, va loc qua nit bong. Hon
hop dugc rira béng nude mudi, 1am kho trén natri sulfat, va co. Phan con lai thu duoc
duoc tinh ché bing séc ky silic oxit rira giai bang gradient 0% dén 10% metanol trong
diclometan. Cac phan doan dugc c6. San pham mong mudn dugc phén ly, nhung lugng
DMA déng k& vin con lai. San phim dugc tinh ché tiép bing cach sic ky pha déo ap
suét trung binh (C18 / axetonitril / nudc / 0,1% axit formic / gradient 10% dén 100%).
Céc phan doan dugc cd dé thu duge etyl 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-
0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-
carboxylat (cis triét quang) (150 mg, 0,325 mmol, hi¢u suét 56%). '"H NMR (400 MHz,
DMSO-ds) & ppm 8,21 (s, 1 H), 7,55 (s, 1 H), 7,00 (s, 1 H), 4,43 (d, /=8,98 Hz, 1 H),
4,15 - 4,31 (m, 4 H), 3,79 - 3,88 (m, 1 H), 3,47 (t, /=6,05 Hz, 2 H), 3,23 (s, 3 H), 2,27 -
2,38 (m, 1 H), 2,12 - 2,25 (m, 1 H), 1,99 (quin, J=6,15 Hz, 2 H), 1,50 - 1,60 (m, 1 H),
1,35 - 1,45 (m, 1 H), 1,24 (t, /=7,22 Hz, 3 H), 1,11 (s, 3 H), 0,39 (s, 3 H).
LCMS(ES*)(m/z) : 461,3 (M+1).

Budec 8: axit 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-ox0-4b,5,6,7,7a,11-
hexahydroxyclopental f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic (cis triét quang)

Dung dich chira lithi hydroxit monohydrat (113 mg, 2,70 mmol) trong nudc (2
mL) duoc bd sung vao dung dich chira etyl 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-
0x0-4b,5,6,7,7a,11-hexahydroxyclopenta[f]pyrido[1,2-h][1,7]naphtyridin-10-
carboxylat (cis triét quang) (150 mg, 0,270 mmol) trong metanol (3 mL) va hdn hop
dugc gia nhiét ¢ 65°C trong 1 gio. Hbn hop duge dé ngudi, pha lodng bang nudc, axit
héa bang dung dich HCI 1M, va chiét 3 1an bing 2-metyltetrahydrofuran. Céc 16p hitu
co gom lai dugc rira bang nuéc mudi va cb. Phan con lai thu duge dugc tinh ché bang
séc ky silic oxit rira giai bing gradient 0% dén 10% metanol trong diclometan. Cac phén
doan dugc c6 dé thu duge axit 2-clo-3-(3-metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-hexahydroxyclopenta[ f]pyrido[1,2-h][1,7]naphtyridin-10-carboxylic
(cis triét quang) (95 mg, 0,219 mmol, hi€u suat 81%) dudi dang chét rén mau tring. 'H
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NMR (400 MHz, DMSO-ds) & ppm 8,62 (s, 1 H), 7,63 (s, 1 H), 7,43 (s, 1 H), 4,72 (d,
J=9,37 Hz, 1 H), 4,21 - 4,39 (m, 2 H), 3,89 - 3,99 (m, 1 H), 3,51 (t, /=6,05 Hz, 2 H),
3,26 (s, 3 H), 2,33 - 2,44 (m, 1 H), 2,19 - 2,31 (m, 1 H), 1,96 - 2,08 (m, 2 H), 1,55 - 1,66
(m, 1 H), 1,40 - 1,51 (m, 1 H), 1,15 (s, 3 H), 0,40 (s, 3 H). LCMS(ES")(m/z) : 433,3
(M+1).

Phuong thirc tong hop chung b sung d& didu ché cac hop chat nhu duge md ta
& day duoc thé hién duéi day trong So do 15.

So dd 15 — Cac hop chat thudc loai cac hop chét trong d6 R10 1a tir bang 2)

o 0
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Vi du sinh hoc
Vi du 35 - Didu tri bing hop chét d6i vdi cac t& bio gan so cép clia ngudi bi nhiém HBV
Céc chét e ché HBV-Ag

Céc lo chira té bao gan so cp cia ngudi dugce bao quan lanh dugce dit trong bon
nuée 37°C cho dén khi ra dong. Céc té bao dugc gop lai, tai tao huyén ph nhe nhang
trong mdi trudng biét hoa (moi truong Williams chira chét bd sung biét hoa, GlutaMax-
1™, va penicillin/streptomycin) va dugc dém bing cach st dung may dém té bao. Cac
té bao dwoc tao vién bang cach ly tim & tdc dd 1000 X g trong 10 phit va duoc tai tao
huyén phu dén mat o 5,5 X 105 té bao/mL trong mdi truong biét hoa. 100 pL huyén
phi t& bao dugc gieo ciy trong mdi 15 cta cac dia 96 16 dugc phii collagen. Céc dia nay

duoc @ & 37°C va 5% CO; trong 2 ngay trude khi gay nhiém.
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Céc dung dich gbc HBV dugc diéu ché bang cach siéu loc mdi trudng tlr cdc moi
truong nudi cAy té bao HepG2.2.15. D& didu ché dung dich gbc virut thir nghiém vdi ty
16 gay nhidm (multiplicity of infection - MOI) bing 100, dung dich gbc HBV dugc bd
sung vao mdi trudng biét hoa chira 4% polyetylen glycol dé dat dugc ndng do 12 5,5 X
107 ban sao ADN HBV/mL. Mbi truong té bao duge thay thé bang 100 pL dung dich
gbc virut thir nghiém trong céc cot 1-11 va dugc thay thé bang mdi trurdng biét hda trong

cot 12. Céc dia duoc t ¢ 37°C va 5% COz trong khoang 24 gio.

Céc hop chit dugc ti tao huyén phu trong DMSO va duoc pha long theo chudi
3 1an trong DMSO dé tao ra cac chudi pha loang 10 diém & 200X ndng d6 mong mudn
cudi cing. Céc cot 11 va 12 chaa DMSO. St dung Biomek FX, 2,5 pL mdi dich pha
loang hop chit duoc danh déu trong céc dia day hinh chir U ¢ 96 16, tao ra 3 ban sao.
Céc dia hop chit dugc bit kin va bao quan ¢ -20°C. Sau khi 1am can bang dén nhiét do
trong phong, cic dia hgp chit dugc pha lodng 200 14n bing mdi trudng thir nghiém (moi
truong biét hda cong 1 mM ABT). Moi trudng trén cac dia té bao duoc thay thé bang
150 uL hop chét dugc pha lodng. Nong dd hop chét cao nhét cudi cung 1a 20 pM. Cic
dia duoc G & 37°C va 5% COa. Viée diéu tri bang hop chat dugc 13p lai & cac ngay 4 va
9 sau lan didu tri dAu tién. Viéc doc két qua ddi véi cac thir nghiém ELISA HBsAg va

HBeAg dugc thuc hién ¢ cac ngay 9 va 14.

O ngay 9 sau khi thuc hién viéc diéu tri 14n dau tién, mdi trudong dugc chuyén tir
mdi dia té bao sang dia c6 day hinh chit va dugc bao quan & -80°C. O ngay 14 sau viéc
diéu tri 14n dau tién, cac dia té bao duoc rira mot 1an bang PBS va dugc bao quan & -
80°C.

ELISA HBs Ag

Céc dia dugce 1am dong lanh chira moi trudng thu gom dugc lam cén bing dén
nhiét do trong phong trong budng an toan sinh hoc trong khoang 30 phut. Kit ELISA
HBsAg duoc sit dung theo huéng dan cua nha san xuét. Ngan gon 13, cac dia ELISA va
céc dung dich duoc 1am cén bang dén nhiét do trong phong trong khoang 1 git va cac
dia duoc rira sach mat lan br:ing 300 pL dung dich dém rira 1X. 100 pL dung dich lién
hop enzym 1X, 120 pL PBS chta 10% FBS, va 30 pL moi truong thu gom dugc cho
vao mdi 16. Céc dia thir nghiém dugc bit kin va dugce it 6 37°C trong khoang 2 giv. Cac

dia duge rira 4 14n bang 195 mL dung dich dém rira 1X va dugc lam kho k§ nghich dao
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trén khan gidy. 195 pL dung dich chromagen/co chét duge bd sung vao mdi 16 va duge
Ui & nhiét do trong phong trong khoang 5 phut. 100 pL dung dich ngling phan Gng dugc
bd sung vao mdi 15 va céc dia duge doc trén may doc vi dia Molecular Devices
SpectraMax® 384 Plus ¢ 450 nm. Cac gia trj ICso dugc xac dinh béng cach st dung
GraphPad Prism: duong cong logistic 4 thong s6 voi phuong trinh Y=Pay + (DPinh-
DPay)/(1+10"((LogIC50-X)*HillSlope)).

ELISA HBe Ag

Cac dia dugc 1am dong lanh chita méi trudng thu gom duge lam cén bang dén
nhiét do trong phong trong budng an toan sinh hoc trong khoang 30 phut. Kit ELISA
HBeAg dugc st dung theo hudng dAn ctia nha san xuét. Ngén gon 13, cic dia ELISA va
cac dung dich dugc lam cén bang dén nhiét d6 trong phong trong khoang 1 gid va cac
dia duge rtra sach mot 1an bang 300 pL dung dich dém rira 1X. 80 pL PBS chira 10%
FBS, va 20 pL méi trudng thu gom dugc cho vao mdi 16. Céc dia thir nghiém duogc bit
kin va dugc 1 & 37°C trong khoang 1 gid. Céc dia dugc rira hai 14n bang 300 mL dung
dich dém rira 1X va dugc lam kho k§ nghich dao trén khan gidy. 100 pL dung dich lién
hop enzym 1X dugc cho vao mdi 15. Cac dia thir nghiém dugc bit kin va duge u 6 37°C
trong {t nhét 1 gid. CAc dia dugc rira 3 1an bing 300 mL dung dich dém rtra 1X va dugc
lam kho k¥ nghich dao trén khén gidy. 100 pL dung dich chromagen/co chét dugc bd
sung vao mdi 18 va duge 1 & nhiét do trong phong trong khoang 5 phut. 100 uL dung
dich ngirng phan tng duoc bd sung vao mdi 16 va cac dia dugc doc trén may doc vi dia
Molecular Devices SpectraMax 384 Plus ¢ 450 nm.

Phéan tich dit li¢u

Céc gia tri ICso dugc xé4c dinh bang cach str dung GraphPad Prism: duong cong
logistic 4 thong s6 v6éi phwong trinh Y=DPay + (DPinh-DBay)/(1+10"((LogIC50-
X)*HillSlope)). Céc gia tri ICso ddi voi cac hop chét thir nghiém dé c6 sy giam 50% 6
muc khang nguyén HBs va HBe dugc thé hién trén bang 1 cho cic ngay 9 va 14. Nhu
c6 thé thy tir céc gid tri ICso, cac hop chét thir nghiém thé hién sy e ché 50% doi véi
céc mire khang nguyén HBe va HBs 1a & cac mic ndm trong khoang tir 0,0069 pM dén

nhé hon khoang ~0,22 M.

Céac phuong an cua sang ché dugc mo ta trén day dugc du tinh chi nhim minh
hoa; nhidu thay dbi va cai bién sé& 1a rd rang dbi voi chuyén gia trung binh trong linh
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vuc. Tét ca nhitng thay d6i va cai bien nhu vdy déu nam trong pham vi cua sang ché,

nhu duogc xac dinh trong phén yéu cAu bao ho kém theo.

Vi du 36: thtr nghiém ELISA té bao HepAD38 — HBsAg va thir nghiém tinh doc hai té
bao

Céc té bao HepAD38 dugc gitr trong binh dugc phi collagen trong mdi trudng
nudi cy té bao (DMEM/F12 chira 10% huyét thanh thai bo (fetal bovine serum - FBS),
GlutaMax-1, penicillin/streptomycin, axit amin khong thiét yéu, Na pyruvat, 250 pg/mL
geneticin, va 1 pg/mL doxycyclin). Cac dung dich hop chit duoc diéu ché trong DMSO
va hop chét duoc pha logng theo chudi dé ndng do cudi cing 1a 4000, 1000, 250, 62,5,
15,6, 3,91, 0,977, 0,244, 0,061, va 0,015 nM. Sau d6 cac té bao dugc xu ly béng trypsin
va céc té bao duogc gieo cly ¢ mirc 10.000 té bao trén mot 18. Céc dia i dugc u 6 37°C,
5% CO, trong 4 ngay. Moi truong dugc thay thé bang moi trudng méi véi viee xur ly
bing hop chét. Sau d6 cac dia duge G ¢ 37°C, 5% CO> thém 3 ngay dé tong thoi gian xtr
1 12 7 ngay. D&i v6i dap tmg khang virut, HBsAg dugc do bang cach st dung kit ELISA
HBsAg (Mién dich chdn dodn qudc té) theo cac hudng dan da ¢6. 100 uL cac mau moi
truong té bao dugc st dung cho thir nghiém ELISA. Do hép thu duge doc trén may doc
dia Spectramax® 384 (Molecular Devices) ¢ 450 nm. Déi véi doc tinh té bao, cac té bao
duoc st dung lam chét phan tmg cua th nghiém vé kha nang séng sot té bao phat quang
CellTiter-Glo® (Promega). Do phét quang dugc doc trén may doc Envision Multilabel
(Perkin Elmer). Dit liéu duoc phan tich so véi d6i chung DMSO.

% trc ché = (1-(d6i chig khong rd/ca0))*100

Sau do cac gia tri uc ché trung binh tinh theo % tir cac dia thir nghiém ban sao
duoc dung do thi theo phin mém GraphPad Prism dé x4c dinh mot gia tri IC: duong
cong logistic 4 thong s6 v6i phuong trinh Y=Pay + (Dinh-Bay)/(1+10"((LogIC50-
X)*HillSlope))

pICso = log(-ICso tinh theo M)

164

164/186



42333

165/186

Hop

chat so

Cau truc

220

Axit (4bR,7aS)-2-clo-3-(3-
metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

221

Axit (4bS,7aR)-2-clo-3-(3-
metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

222

Axit (4bR,7aS)-2-Xyclopropyl-3-(3-
metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

223

Axit 2-Xyclopropyl-3-(3-
metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic (cis
triét quang)

224

Axit (7aR)-2-Xyclopropyl-4b-
hydroxy-3-(3-metoxypropoxy)-7,7-
dimetyl-11-0x0-4b,5,6,7,7a,11-
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hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

225

Axit (7aR)-2-clo-4b-hydroxy-3-(3-
metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

226

Axit (7aR)-2-clo-4b-metoxy-3-(3-
metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

227

Axit (4bR,7aS)-2-Hydroxy-3-(3-
metoxypropoxy)-7,7-dimetyl-11-oxo-
4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

228

Axit (4bR,7aS)-2-clo-3-hydroxy-7,7-
dimetyl-11-0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

10

229

Axit 2-clo-6-(1-hydroxy-2-
metylpropan-2-yl)-3-(3-
metoxypropoxy)-10-o0x0-6,10-
dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic
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11

230

Axit (S)-6-(tert-butyl)-2-clo-3-(3-
metoxypropoxy)-10-0x0-6,10-
dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

12

231

Axit (S)-6-(tert-butyl)-3-
(xyclopropylmetoxy)-2-metyl-10-
0x0-6,10-dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

13

232

Axit (S)-6-(tert-butyl)-3-(3-
metoxypropoxy)-2-metyl-10-oxo-
6,10-dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

14

233

Axit (S)-6-(tert-butyl)-2-xyclopropyl-
3-(xyclopropylmetoxy)-10-0x0-6,10-
dihydro-5SH-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

15

234

Axit (S)-6-(tert-butyl)-2-xyclopropyl-
3-(3-metoxypropoxy)-10-0x0-6,10-
dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

16

235

Axit (R)-6-(tert-butyl)-3-
(xyclopropylmetoxy)-2-metoxy-10-
0x0-6,10-dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

17

236

Axit (S)-6-(tert-butyl)-3-
(xyclopropylmetoxy)-2-metoxy-10-
0x0-6,10-dihydro-5SH-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic
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18

237

Axit (S)-6-(tert-butyl)-3-
(xyclopropylmetoxy)-2-hydroxy-10-
0x0-6,10-dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

19

238

Axit (S)-6-(tert-butyl)-2-metoxy-3-(3-
metoxypropoxy)-10-0x0-6,10-
dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

20

239

Axit  (S)-6-(tert-butyl)-2-hydroxy-3-
(3-metoxypropoxy)-10-0x0-6,10-
dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

21

240

Axit (S)-6-(tert-butyl)-3-(3-
metoxypropoxy)-10-oxo-2-(prop-1-
en-2-yl)-6,10-dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

22

241

Axit (S)-6-(tert-butyl)-2-isopropyl-3-
(3-metoxypropoxy)-10-0x0-6,10-
dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

23

242

Axit (S)-6-(tert-butyl)-2-clo-3-(3-
metoxypropoxy)-8-metyl-10-oxo-
6,10-dihydro-5SH-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

24

243

Axit (S)-6-(tert-butyl)-2-
(hydroxymetyl)-3-(3-
metoxypropoxy)-10-oxo-5,10-
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dihydro-6H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

25

244

Axit (S)-6-(tert-butyl)-2-xyclopropyl-
11-hydroxy-3-(3-metoxypropoxy)-10-
0x0-5,10-dihydro-6H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

26

245

Axit (2-clo-3-(xyclopropylmetoxy)-6-
isopropyl-6-metyl-10-0x0-5,10-
dihydro-6H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

27

246

Axit (2-clo-3-(xyclopropylmetoxy)-6-
isopropyl-6-metyl-10-0x0-5,10-
dihydro-6H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

28

247

Axit 2-xyclopropyl-6-isopropyl-3-(3-
metoxypropoxy)-6-metyl-10-oxo-
5,10-dihydro-6H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

29

248

Axit 2-xyclopropyl-6-isopropyl-3-(3-
metoxypropoxy)-6-metyl-10-oxo-
5,10-dihydro-6H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

30

249

Axit 6-(tert-butyl)-2-clo-3-
(xyclopropylmetoxy)-10-0x0-6,10-
dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

(chét ddng phan 1 va 2)
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31

250

Axit  2'-clo-3'-(xyclopropylmetoxy)-
10'-0x0-5',10'-
dihydrospiro[xyclobutan-1,6'-
pyrido[1,2-h][1,7]naphtyridin]-9'-

carboxylic

32

251

Axit 2',3'-Dimetoxy-10'-0x0-5',10'-
dihydrospiro[xyclobutan-1,6'-
pyrido[1,2-h][1,7]naphtyridin]-9'-

carboxylic

33

252

Axit 6-Isopropyl-2,3-dimetyl-10-oxo-
5,10-dihydro-6H-pyrido[2,1-
f][1,6]naphtyridin-9-carboxylic

34

253

Axit 2-clo-3-(3-metoxypropoxy)-7,7-
dimetyl-11-o0x0-4b,5,6,7,7a,11-
hexahydroxyclopenta[f]pyrido[1,2-
h][1,7]naphtyridin-10-carboxylic

35

254

Axit 3'-(xyclopropylmetoxy)-2'-
(diflometyl)-11'-flo-10"-0x0-5',10'-
dihydrospiro[xyclobutan-1,6'-
pyrido[1,2-h][1,7]naphtyridin]-9'-

carboxylic

36

255

Axit 2'-(diflometyl)-11'-flo-10'-0xo0-
3'-((tetrahydrofuran-3-yl)metoxy)-
5',10'-dihydrospiro[xyclobutan-1,6'-
pyrido[1,2-h][1,7]naphtyridin]-9'-

carboxylic
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256
37

Axit (S)-3-(xyclopropylmetoxy)-2-
(diflometyl)-11-flo-6-isopropyl-6-
metyl-10-0x0-6,10-dihydro-5H-
pyrido[1,2-h][1,7]naphtyridin-9-

carboxylic

257
38

Axit (6S)-2-(diflometyl)-11-flo-6-

§ isopropyl-6-metyl-10-0x0-3-
((tetrahydrofuran-3-yl)metoxy)-6,10-
dihydro-5H-pyrido[1,2-
h][1,7]naphtyridin-9-carboxylic

Béang 2

RIO —
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R10 — R10= RIO — RIO_
0
HN . H H
TN J\/NH % ~ N //\\
SN AN fe) 0 O
0] R R Ra'
R?0.__N__R" //< N\ | |
L0 7 \ NN\ LN N R
NN AR )\//N ¢ s
Rb \\ \\.\ \Rb Y //\\
Rb N o) 0 @)
Rb
7
OH o/\\N Ay . J\/\\N
N ~ IN \\/K/ N \)\ - e
\\ N F \\ \ b/ Rb N
R
—-COH —B(OH): ~NHSO,R* ~NCOR%

trong d6 R% R va R¥ doc 1ap duge chon tir hydroxy, alkyl hodc alkyl dugc thé,
xycloalkyl hoac xycloalkyl duoc thé, heteroxycloalkyl hodc heteroxycloalkyl duoc
thé, aryl hodc aryl dugc thé, heteroaryl ho#c heteroaryl dugc thé; v4i didu kién 1a R®

khong 1a hydroxy khi dugc lién két v6i nhém oxy;

R®, R" va RY" ddc 14p duoc chon tir hydro, halo, hydroxy, alkyl hodc alkyl dugc thé,
alkoxy hoic alkoxy dugc thé, xycloalkyl hodc xycloalkyl duoc thé, heteroxycloalkyl
hoic heteroxycloalkyl dugc thé, thio hoc thioalkyl, amino hogc amino dugc thé, aryl

hodc aryl dugc thé, heteroaryl hodc aryl dugce thé;

R® va R® ddc 1ap dugc chon tir H, OH, alkyl hodc alkyl dugc thé, xycloalkyl hoic
xycloalkyl dugc thé, alkenyl hodc alkenyl dugc thé, heteroxycloalkyl hodc
heteroxycloalkyl dugc thé, aryl hozc aryl duge thé va heteroaryl ho#c heteroaryl duoc

thé;

va trong d6 cac nhom thé néu trén doi voi R ¢6 thé ton tai dudi dang céc tautome ¢o

cau trac da duogc the hién.
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PR66414

Bang 3

Hep AD38, HBsAg va Dit lidu dc tinh té bao — ECso (nM)

HepAD?38,
. o HBsAg Doc tinh té bao (EC50,
Vidu so Hop chat so
(EC50, nM)
pM)
1 -+ -
2 ++ -
3 FI ]
4 4+ -
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5 +++

6 ++

7 ++

8 +

9 +
228

10 o ™0 e+

229

179
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11 -+

12 -+
231

13 -+

14 -+
233

15 -+

16 +

180
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17 4+
236

18 +

19 -+

20 +

21 -+

181
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22 -+
23 +

24 +++
25 ++++

o O
OH
Cl
26 fo +++
Chét ddng phan 1
245
27 +

Chét dong phan 2

246
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28 o0 ++++

247

o o
OH
Chat ddng phan 2

248

v
30 Gt

249-R (raxemat)
30-A -+
30-B +

Chét déng phan 2
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31 +++
250
O O
B OH
O N
32 | ++
NoT NF
251
33 +
252
34 -+
trong do:
(ddc tinh | > 4000 nM (4 uM)
té bao)
+ >0,1 uM
++ <0,1 uM, va>0,01 pM
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+++

< 0,01 uM, va > 0,001
uM

1

<0,001 pM
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YEU CAU BAO HO

1. Hop chét duoc chon tir:

hodc mubi duge dung ctia hop chét nay.

2. Hop chét theo diém 1, trong d6 c4u tric ctia hop chat nay la:

hodic mudi dugc dung cia hop chét nay.

3. Dugc phdm chira chét pha lodng dugc dung va lugng hitu hiéu trong diéu tri cua

hop chét theo diém 1 hodc 2.
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