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Linh vue k§ thuit dwoc dé cap

Sang ché @& cap dén hop chét di vong c6 ba vong c6 hoat tinh trc ché hoat tinh
EZH]1 (chit ting cudng chét twong ddng zeste 1) va/hodc EZH2 (chat ting cudng chit
tuong d@)ng zeste 2), mudi dugc dung cua no, ché phém duoc va duoc phém chta ché

pham dugc nay.
Tinh trang k§ thuit ciia sang ché

Nhim séc thé kiém soat dong luc qua trinh sao chép hoidc phién mé gen bang cach
thay dbi cdu truc bac cao hon cta ching thong qua qua trinh metyl héa ADN ciu thanh
ctia chiing hodc cic cai bién khac nhau (axetyl héa, metyl hoa, phosphoryl héa, ubiquitin

héa, v.v.) ctia histon (histon H2A, H2B, H3 va H4) .

N6i chung, qua trinh trimetyl hoa lysin & vi tri thir 4 tir d4u tan cing N cia histon
H3 (H3K4me3) c6 chic nang kich hoat phién ma, trong khi qua trinh trimetyl héa lysin &
Vi tr{ thir 27 (H3K27me3) ¢6 chirc ning trc ché phién ma. Qua trinh trimetyl héa thir nhét
va thtr hai ndy dugc thuc hién béi phirc hop trithorax va phirc hop e ché Polycomb 2
(PRC2), tuong tng (Cell 2007, 128, 735-745; Nat. Rev. Cancer 2010, 10, 669-682).

Nhom gen Polycomb dugc xac dinh 13 gen kiém soat su hinh thanh phéi ciia rudi
gidm (drosophila) va ciing duoc bao ton & dong vat cé xuong sdng (Nat. Rev. Genet.
2007, 8, 9-22). Trong drosophila, cht ting cudng ciia protein zeste 1a mot tiéu don vi xtc
tac chiu trach nhiém cho qué trinh metyl héa H3K27 ctia PRC2. Ca EZHI (chit ting
cudng chit twong dong zeste 1 (rudi gidm)) va EZH2 (chit tang cudong chat twong dong
zeste 2 (rudi gidm)) déu 1a chit twong dong cua dong vat c6 vi cla chit ting cudng
drosophila zeste (EMBO J. 1997, 16, 3219-3232; Mamm. Genome. 1999, 10, 311-314).
Céc mién hoat tinh cta enzym (mién SET) cia EZH1 va EZH2 ¢6 d6 twong dong cao. O
nguoi hodc chudt, tdn tai hai loai PRC2 (PRC2-EZHI1 va PRC2-EZH2) chtra EZH1 hoic
EZH2 nhu mét tiéu don vi xtc tic (Mol. Cell 2008, 32, 491-502; Mol. Cell 2008, 32,
503-518).

Trong té bao ES, EZH1 va EZH2 hoat dong hop tac hodc bd sung, va tham gia vao
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viée duy tri té bao ES (Mol. Cell 2008, 32, 491-502). Ngoai ra, dd c6 bao céo ring EZH1
va EZH2 cling hop tac hoat dong dén sy hinh thanh va duy tri cdc nang toc hodc su biét
héa cua cac t& bao Merkel, va ca hai loai nay cling rét quan trong dbi véi viee duy tri céac
té bao gbc tao mau (Genes Dev. 2011, 25, 485-498; EMBO J. 2013, 32, 1990-2000;
Blood 2011, 118, 6553-6561; Cell Stem Cell 2012, 11, 649-662; Cell Stem Cell 2014, 14,
68-80).

Cho dén nay, su gia tang biéu hién cua EZH2 da duge bao céo trong mot s6 bénh
ung thu bao gdm ung thu tuyén tién liét, ung thu vii, ung thu da day, ung thu phdi, ung
thu budng trimg, ung thu tuyén tuy, ung thu than va ung thu du va cd, va cling da dugc
béo cdo rang tién lugng x4u & mot sd bénh ung thu ndy twong quan véi su gia ting biéu
hién cia EZH2 (Nature 2002, 419, 624-629; Proc. Natl. Acad. Sci. USA 2003, 100,
11606-11611; Asian Pac. J. Cancer Prev. 2012, 13, 3173-3178; Clin, Cancer Res. 2013,
19, 6556-6565; Cancer Cell 2010, 18, 185-197; Hum. Pathol. 2010, 41, 1205-1209; BMC
Cancer 2010, 10, 524; Cancer 2012, 118, 2858-2871; Mutat. Res. 2008, 647, 21-29).
Ciing ¢6 mot bdo céo chi ra ring viéc 1am bt hoat EZH2 trong cac dong té bao c6 ngudn
géc tr cdc bénh ung thu nay tc ché su phat trién caa té bao (Nature 2002, 419, 624-629;
Oncogene 2009, 28, 843-853). Ngoai ra, khi EZH2 biéu hién qua mirc & cac dong té bao
khong ung thu cia hé théng biéu mo, céac kiéu hinh dic trung ctia ung thu xuét hién, nhu
x4m 14n hodc tang sinh t& bao tang cudng trong moi trudng thach mém (Proc. Natl. Acad.
Sci. USA 2003, 100, 11606-11611).

D3 c6 béo cdo rang, trong ung thu hach bach huyét dang nang (FL) hodc ung thu
hach bach huyét loai té bao B 16n lan toa & trung tim nang (DLBCL), dot bién soma duoc
tim théy ¢ tyrosin 641, alanin 677 va alanin 687 (Y641F, Y641N , Y641S, Y641H,
Y641C, A677G va A687V) cua EZH2, va do nhiing dot bién nay, chirc ndng ctia EZH2
duoc tang cuong, va do d6 muc d cai bién H3K27me3 trong t& bao ting I1én dang ké
(Nat. Genet. 2010, 42, 181-185; FEBS Lett. 2011, 585, 3011-3014; Proc. Natl. Acad. Sci.
USA 2012, 109, 2989-2994; FEBS Lett. 2012, 586, 3448-3451). Céac hop chit wc ché dic
hiéu hoat tinh enzym EZH2 tc ché, ci in vitro va in vivo (md hinh xenograft), su phat
trién cta dong té bao ung thu c6 dot bién soma nay trong EZH2 (Nature 2012, 492, 108-
112; Nat. Chem. Biol. 2012, 8, 890-896).

Nhirng sy kién nay cho thy rang viéc bat hoat EZH2 hoic tic ché hoat tinh enzym
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clia n6 rat hiru ich cho viéc diéu tri ung thu c6 biéu hién gia ting cia EZH2 hodc dot bién

soma trong EZH2.

Mic di ¢6 rit nhiéu kién thirc vé qua trinh sinh ung thu t& bao do EZH2 gay ra,
nhung van chua thuc hién duoc nhiéu phan tich vé mbi quan hé gitta EZH1 va qua trinh
sinh ung thu té bao. Tuy nhién, gin diy ngudi ta da phat hién ra rang viéc e ché PRC2
n6i chung ngan chan sy tién trién cia bénh bach cau dong tiy cép tinh (AML) do gen
dung hop MLL-AF9 giy ra, nhung chi riéng viéc trc ché EZH2 1 khong di cho su tc
ché nay (Proc. Natl. Acad. Sci. USA 2012, 109, 5028-5033). Diéu nay c6 nghia 14 chi e
ché PRC2-EZH2 14 khong du dé tc ché bénh bach ciu dong tay cip tinh do gen dung
hop MLL-AF9 gay ra va su tc ché déng thoi PRC2-EZH1 va PRC2-EZH2 1a can thiét

cho qua trinh e ché nay.
Ban chét k§ thuit ciia sang ché

Céc tac gia sang ché da tién hanh cac nghién ciru vé cac hop chat lién quan dén
khai niém duoc mé ta néu trén, va két qua 13, da phat hién ra rang cac hop chit di vong
c6 ba vong mai ¢6 hoat tinh trc ché chéng lai EZH1 va/hoiac EZH2, do d6 thuc hién sang
ché.

Muc dich cua sang ché 1a dé xuét hop chét di vong c6 ba vong mdi ¢6 hoat tinh e
ché tuyét voi ddi v6i EZH1 va/hoac EZH2.

Muc dich khac cta sang ché 1a dé xudt dugc phdm chira hop chit néu trén véi
lwong hiru hidu diéu trj bénh.

Theo mét phuong 4n, sang ché dé xuit hop chit duoc chon trong sé hop chit di

vong c6 ba vong c6 cong thire 1, mubi duge dung, chét d@)ng phan quang hoc, hydrat, va

1
s H i R?
R\\f}/& o [ N0 IV
R o RrR*

[Cong thuc 1]

solvat ctda no:

trong do:

R'1a H, halogen, xyano, C;_ alkyl chtra tir 0 dén 3 nguyén tir halogen, Cy_4 alkoxy
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chtra tir 0 dén 3 nguyén tir halogen, C;_ xycloalkyl, C;_¢ alkylcarbonyl, C,¢ alkenyl, C,
alkynyl, Cs.¢ xycloalkenyl, aryl, heteroxyclyl thom c6 tir 5 dén 6 canh chira tir 1 dén 3 di
nguyén t doc lap duogc chon tir nhém bao gém N, O va S trong vong cua no, hoac
heteroxyclyl béo co tur 5 dén 6 canh chia 1 hodc 2 di nguyén tir doc lap dugc chon tir
nhém bao gdm N, O va S trong vong ctia n6 va chira hodc khong chira lién két khong no

trong mot phan ctia vong cua no;

C,.6 xycloalkyl, aryl, heteroxyclyl thom c6 tir 5 dén 6 canh néu trén chia tir 1 dén
3 di nguyén tir doc lap dugc chon tir nhém bao gém N, O va S trong vong cua no, hodc
heteroxyclyl béo co6 tur 5 dén 6 canh néu trén chta 1 hoic 2 di nguyén tir doc lap duoc
chon tir nhém bao gdm N, O va S trong vong cia nd va chira hodc khong chira lién két
" khong no trong mdt phan cia vong ciia né khong dugc thé hodc duge thé bang mot dén
ba géc ddc 1ap dugce chon tr nhom A dudi day;

L 1a lién két, C, alkylen, hodc oxy(Cj.¢)alkylen;

R? 1a H, C, alkyl, Cs. xycloalkyl, heteroxyclyl béo c6 tir 5 dén 6 canh chua 1
hodc 2 di nguyén tir doc 1ap dugc chon tir nhém bao gdm N, O va S trong vong clia no,
aryl, heteroxyclyl thom c6 tr 5 dén 6 canh chua tir 1 dén 3 di nguyén tir doc 1ap dugc
chon tir nhém bao gdm N, O va S trong vong clia né, hodc heteroaryl hai vong c6 tir 5
dén 12 canh;

C 1.6 alkyl, Cs.¢ xycloalkyl, heteroxyclyl béo c6 tir 5 dén 6 canh, aryl, heteroxyclyl
thom ¢6 tr 5 dén 6 canh, hodc heteroaryl hai vong cé tur 5 dén 12 canh néu trén khong
dugc thé hodc dugc thé bang mot hoic ba géc ddc 1ap dugc chon tir nhom C dudi day;

R*1a Cy¢alkyl;

R*1a H, halogen, hodc a C,_¢alkyl chura tir 0 dén 3 nguyén tir halogen;

R’ 14 Cyg alkyl hodc C;_¢ alkoxy;

R®1a C,alkyl;

nhém A bao goém halogen, C; alkyl, Cy.¢ alkoxy, hodc heteroxyclyl béo c6 tir 5
dén 6 canh chtra 1 hoic 2 di nguyén tir doc 1ap duogc chon tir nhém bao gém N,OvaS$S
trong vong cua no, trong d6 Cy¢ alkyl, C;_¢ alkoxy va heteroxyclyl béo co tir 5 dén 6 canh

néu trén khong duoc thé hodc dugc thé bﬁng mot dén ba géc doc 1ap dugc chon tir nhém
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B duéi day;

nhém B bao gdm halogen, Cy.¢ alkyl, hodc heteroxyclyl béo ¢ tir 5 dén 6 canh
chtra 1 hodc 2 di nguyén to doc 14p dugce chon tir nhém bao gém N, O va S trong vong
ciané; va

nhém C bao gdm hydroxy, formyl, C;. alkyl dugc thé bang 0 dén 3 nguyén t
halogen, C,_¢alkylcarbonyl dugc thé hoiic khong duogc thé, Cy¢ alkoxy, Cy_¢alkylsulfonyl,
-NR*R*, (C,.¢)alkoxy(Cy¢)alkyl, di(Cy.¢)alkylamino(C;.¢)alkyl, hodic heteroxyclyl béo
¢6 tir 4 dén 6 canh chura tr 1 dén 2 dj nguyén tr doc 1ap dugc chon tir nhom bao gém N,
O va S trong vong clia no, trong d6 mdi R* va R* doc 1ap 1a H, formyl, C,¢ alkyl, hoac

C ¢ alkylcarbonyl duoc thé hodc khong duoc thé.

Theo mét phuong an khac, sang ché dé xuit dugc phdm va thube dé phong hodc
diéu tri cac bénh khac nhau lién quan dén EZH1 va/hoic EZH2, duge pham va thudc nay

chira hop chét néu trén véi luong hiru hiéu diéu tri bénh.

Hop chét di vong c6 ba vong ¢ cong thirc 1 theo sang ché c6 hoat tinh tc ché
tuyét voi dbi voi EZH1 va/hodc EZH2, va ¢6 thé co hoat tinh khang ung thu chéng lai
bénh ung thu lién quan dén hoat tinh cua EZH1, EZH2 hodc cta ca EZHI va EZH2, va

c6 thé duge st dung hitu hiéu lam dugc chit diéu tri bénh ung thu.

Hop chét di vong c6 ba vong ¢ cong thirc 1 theo sang ché c6 hoat tinh trc ché
tuyét voi ddi véi EZH1 va/hoic EZH2, do d6 c6 thé ¢6 hoat tinh khang ung thu chdng lai
bénh ung thu lién quan dén hoat tinh ctia EZH1, EZH2 hoic ca EZH1 va EZH2, va c6 thé

dugce str dung hiru hiéu 1am duoc chét diéu trj bénh ung thu.

Céc dinh nghia dugc liét ké dudi day 1a dinh nghia cua cac thuat ngtt khac nhau
duogc st dung dé mo ta sang ché. Céc dinh nghia nay dugc 4p dung trong toan bd ban mod
ta nay, riéng 1¢ hodc nhu mot phan cua cac thut ngit bao gdm chung, trir khi duge gidi

han khac di.

Thuat ngit “halogen” duogc str dung trong ban mb ta dé chi flo, clo, brom hoic iot,
tru khi c6 quy dinh khac.

Thuat ngit “hydroxyl” dugc sit dung trong ban mé ta dé chi nhém -OH, trir khi ¢6
quy dinh khéc.
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Thuat ngtt “alkyl” dugc sir dung trong ban mo ta dé chi cac gbc hydrocacbon
mach théng hodc mach nhanh no c¢é cong thirc C,Hy,4q, trir khi c6 quy dinh khéc. Cu thé,
thuét ngit “alkyl” dugc st dung trong ban mo ta dé chi cac gbc hydrocacbon mach thing
hodc mach nhanh no, mdi géc chtra tir 1 dén 6, 1 dén 8, 1 dén 10, hodc 1 dén 20 nguyén
t cacbon. Vi du vé& cic gbc nay bao gdm, nhung khong chi gii han &, céc gbc metyl,
etyl, propyl, isopropyl, n-butyl, t-butyl, neopentyl, n-hexyl, heptyl, va octyl. Vi dy, thuat
ngit “Cy.¢ alkyl” dugc sir dung trong ban mo ta dé chi gbc hydrocacbon mach thing hoic
mach nhénh ¢6 tir 1 dén 6 nguyén tir cacbon, trir khi ¢6 quy dinh khac. Cac vi du vé
chung bao gém, nhung khong chi gi¢i han &, metyl, etyl, propyl, isopropyl, n-butyl, sec-
butyl, t-butyl, n-pentyl, n-hexyl, va cac gbc twong tu.

Trir khi ¢6 quy dinh khéc, thuit ngit “alkenyl” dugc st dung trong ban md ta dé
chidugc st dung trong ban mo ta dé chi nhom hoa tri mot c6 ngudn gbc tir gbc
hydrocacbon mach théng hodac mach nhanh khong no cé it nhat mot lién két d6i cacbon-
cacbon. Cu thé, thuat ngir “alkenyl” duoc st dung trong ban mo ta dé chi cac gbc don
hoa tri mach nhanh hoac mach théng khong no, mdi géc chtra tir 2 dén 6, 2 dén 8, 2 dén
10, hoic 2 dén 20 nguyén tir cacbon. Céc vi du vé chiing bao gém, nhung khong chi giéi

han &, cac gdc etenyl, propenyl, butenyl, 1-metyl-2-buten-1-yl, heptenyl va octenyl.

Trir khi ¢6 quy dinh khac, thudt ngir “alkynyl” dugc st dung trong ban md ta dé
chiduge st dung trong ban md ta dé chi nhom héa tri mot c6 ngudn gbc tir gbe
hydrocacbon mach théng hodac mach nhanh khong no co6 it nhit mot lién két ba cacbon-

cacbon.

Trir khi ¢6 quy dinh khéc, thuit ngli “alkoxy” dugc st dung trong ban mo ta dé
chidugc sir dung trong ban mo ta dé chi géc oxy don héa tri c6 cong thuc OC,Hy,1, chira
tir 1 dén 6, 1 dén 8, 1 dén 10, hodc 1 dén 20 nguyén tir cacbon va c6 ngudn gdc tir mot
géc hydrocacbon no mach théng hodc mach nhanh. Vi dy, thuét ngit “C, alkoxy” dugc
st dung trong ban mé ta dé chi gdc hydrocacbon mach thing hogc mach nhanh c6 gbc
oxy chura tir 1 dén 6 nguyén tir cacbon, trir khi c6 quy dinh khac. Céc vi du vé ching bao
gdm, nhung khdng chi giéi han &, metoxy, etoxy, propoxy, iSopropoxy, n-butoxy, sec-

butoxy, t-butoxy, pentoxy, hexoxy va cac gbc tuong tu.

Trir khi ¢6 quy dinh khac, thuat ngit “xycloalkyl” duge st dung trong ban mo ta dé
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chi nhom hoa tri mdt c6 ngudn gde tir hop chét vong cacbon don vong no hodc don vong
mdt phin khong no. Vi du, thuat ngit “Cs.; xycloalkyl” dwgc stt dung trong bdn md ta dé
chi nhém chie hydrocacbon don vong bdo hoa hodc mot phan khong no c6 tir 3 dén 7
nguyén tir cacbon. Vi du vé xycloalkyl no bao gbm, nhung khong chi gi6i han &,

xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va cac gbc tuong tu.

Trir khi c6 quy dinh khéc, thuat nglt “heteroxyclyl” (gbc di vong) duoc sir dung
trong ban mo ta dé chi nhém hoa tri don don vong tir 3 dén 7 canh chua tir 1 dén 3 di
nguyén tir hodc nhém chure dugc chon trong s6 N, O, S, SO va SO,. Vi du vé chung bao
gbm, nhung khong chi gi6i han &, oxetan-3-yl, tetrahydrofuran-3-yl, tetrahydro-2H-
pyran-4-yl, tetrahydro-2H-pyran-3-yl, oxepan-4-yl, oxepan-3-yl, piperidin-1-yl,
piperidin-3-yl, piperidin-4-yl, piperazin-1-yl, morpholin-4-yl, thiomorpholin-4-yl, 1,1-
dioxide thiomorpholin-4-yl, pyrolidin-1-yl, pyrolidin-3-yl, azetidin-1-yl, azetidin-3-yl,

aziridin-1-yl, azepan-1-yl, azepan-3-yl, azepan-4-yl.

Trir khi ¢6 quy dinh khac, thuét ngit “aryl” dugc sir dung trong ban mo ta dé chi hé
vong cacbon don hodc da vong chira tir 6 dén 14 nguyén tir cacbon va c6 mét hodc nhiéu
vong thom dugc hop nhét hoic khong hop nhét. Vi du vé aryl bao gbm, nhung khong chi
gi6i han 6, phenyl, naphtyl, tetrahydronaphtyl, indenyl, andracenyl, va cac gdc twong tu.

Trtr khi ¢6 quy dinh khéc, thudt ngit “heteroaryl” dugc sir dung trong ban mo ta dé
chi nhém thom don vong hodc hai vong hodc cao hon ¢6 tir 5 dén 12 canh (6t hon néu tir
5dén7 canh) chua it nhit mot dén 4, tbt nhét 1a tir 1 dén 3 di nguyén tir, dugc chon trong
s6 O, N va S. Cac vi du vé heteroaryl don vong bao gdm, nhung khéng chi gi6i han &,
thiazolyl, oxazolyl, thiophenyl, furanyl, pyrolyl, imidazolyl, isoxazolyl, pyrazolyl,
triazolyl, thiadiazolyl, tetrazolyl, oxadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl,
pyrazinyl, va cic nhém tuwong tw nhur vay. Vi du vé heteroaryl hai vong bao gdm, nhung
khong chi giéi han &, indolyl, benzothiophenyl, benzofuranyl, benzimidazolyl,
benzoxazolyl, benzisoxazolyl, benzthiazolyl, benzthiadiazolyl, benztriazolyl, quinolinyl,

isoquinolinyl, purinyl, furopyridinyl va cdc nhém twong tu cta chung.

Thuét nglt “hoat tinh enzym cua EZH1 va/hodc EZH2” dugc st dung trong ban
mo ta dé chi hoat tinh enzym ctia EZH1 va/hodc EZH2 dua nhém metyl vao lysin 27 clia
histon H3 va thuét ngit “biéu hién ting cia EZH1 va/hoic EZH2” dugc sit dung trong
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ban md ta dé chi mic d6 biéu hién cua protein EZHI va/hoic protein EZH2 duge ting
1én bang cach tang cuong hoat dong phién ma gen, thic d4y dich ma, tc ché su phan huy
protein, tdng cuong 4n dinh protein, hodc céc dic tinh tuong tu.

Thuat nglt “dot bién tdn tai trong EZH1 va/hodc EZH2” dugc sit dung trong ban
mo ta dé chi dot bién tdn tai trong trinh tw nucleotit vi/hodc trinh tir axit amin ctia EZHI
va/hoic EZH2. Vi du, dot bién soma ton tai & tyrosin 641, alanin 677, alanin 687 cta
EZH2 (Y641F, Y641N, Y641S, Y641C, A677G va A687V).

M0 ta chi tiét sang ché

Sang ché s& dugc mo ta chi tiét hon trong phan mo ta dudi day.

Sang ché dé cap dén hop chét di vong c6 ba vong c6 cong thire 1, cu thé honsang
ché dé cap dénhop chét di vong c6 ba vong c6 hoat tinh trc ché hoat tinh EZH1 (chét ting
cudng chét twong ddng zeste 1) va/hoic EZH2 (chét ting cuong chit trong dong zeste
2), mudi duge dung ciia no, hodc duge phim chira hop chét nay.

Cu thé, theo mot phuwong 4n, sang ché dé xuit hop chét dugc chon trong sé hop

chit di vong c¢6 ba vong c6 cong thirc 1, mudi duge dung, chit dong phan quang hoc,

R‘t
s H R? -
R\fN 0O N O><L/
P N ~ag R3 ’
RS R4

[
o

hydrat, va solvat ctia no:

[Cong thuc 1]
trong do:

R'1a H, halogen, xyano, C;.¢ alkyl chira tir 0 d&&n 3 nguyén tir halogen, C_¢ alkoxy
chua tir 0 dén 3 nguyén tir halogen, Cs.¢ xycloalkyl, Cy.¢ alkylcarbonyl, C,.4 alkenyl, C,.
alkynyl, C;_ xycloalkenyl, aryl, heteroxyclyl thom c6 tir 5 dén 6 canh chta tir 1 dén 3 di
nguyén t& doc 1ap duogc chon tur nhém bao gém N, O va S trong vong cua no, hodc
heteroxyclyl béo ¢6 tir 5 dén 6 canh chita 1 hodc 2 di nguyén tir doc 1p dwogc chon tir
nhém bao gébm N, O va S trong vong ciia n6 va chira hogc khong chira lién két khong no

trong mdt phan ctia vong cda no;

C;.6 xycloalkyl, aryl, heteroxyclyl thom co tr 5 dén 6 canh néu trén chira tir 1 dén
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3 di nguyén tt doc lap dugce chon tir nhdm bao gém N, O va S trong vong cua nd, hoac
heteroxyclyl béo co tir 5 dén 6 canh néu trén chita 1 hodc 2 di nguyén tir doc lap dugc
chon tir nhém bao gdm N, O va S trong vong ciia nd va chira hodc khong chira lién két
khong no trong mot phan cia vong ctia nd khong duoc thé hodc duogc thé bang mot dén

ba géc ddc lap dugc chon tir nhém A dudi day;
L 1a lién két, Cy¢alkylen, hodc oxy(Cy.¢)alkylen;

R? 1a H, C, alkyl, C;s xycloalkyl, heteroxyclyl béo c6 tir 5 dén 6 canh chua 1
hoac 2 di nguyén t&r doc 1ap dugc chon tir nhém bao gém N, O va S trong vong cua no,
aryl, heteroxyclyl thom c6 tir 5 dén 6 canh chua tir 1 dén 3 di nguyén tir doc lap dugc
chon tir nhém bao gbm N, O va S trong vong cia nd, hoic heteroaryl hai vong cé tir 5
dén 12 canh;

C1.6 alkyl, Cs xycloalkyl, heteroxyclyl béo c¢6 tir 5 dén 6 canh, aryl, heteroxyclyl
thom ¢6 tir 5 dn 6 canh, hodc heteroaryl hai vong cé tir 5 dén 12 canh néu trén khong
dugc thé hoic duge thé béng mot hoac ba géc doc 1ap dugc chon tir nhém C duéi day;

R?1a Cygalkyl;

R*1a H, halogen, hodc Cy_galkyl chira tir 0 dén 3 nguyén ti halogen;

R’ 1a Cy4 alkyl hodc C.¢ alkoxy;

R®1a Cy¢alkyl;

nhém A bao gdm halogen, Cy alkyl, Cy alkoxy, hodc heteroxyclyl béo c6 tir 5
dén 6 canh chtra 1 hoidc 2 di nguyén tir doc 1ap dugc chon tir nhom bao gém N,OvaS
trong vong cua no, trong d6 Cy¢alkyl, C;.¢ alkoxy va heteroxyclyl béo c6 tir 5 dén 6 canh
néu trén khong duogc thé hodc duge thé béng mot dén ba géc doc lap dugc chon tir nhém
B dudi day;

nhom B bao gdm halogen, Cy. alkyl, hodc heteroxyclyl béo c6 tir 5 dén 6 canh
chita 1 hoac 2 di nguyén t& doc 1dp dugc chon tir nhom bao gém N, O va S trong vong
cua no; va

nhém C bao gdm hydroxy, formyl, Cy.¢ alkyl chtra tir 0 dén 3 nguyén tir halogen,
Ci alkylcarbonyl, Ci4 alkoxy duogc thé hodc khong duoc thé, Cpe alkylsulfonyl, -
NR?’R*, (C,.¢)alkoxy(C.¢)alkyl, di(C;.¢)alkylamino(C;.g)alkyl, hodc heteroxyclyl béo c6
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tir 4 dén 6 canh chra tir 1 dén 2 di nguyén t doc 14p dugc chon tir nhém bao gdm N, O
va S trong vong ctia no, trong d6 mdi R* va R*! doc lap 1a H, formyl, C;.¢alkyl, hodc C;.¢

alkylcarbonyl duoc thé hoic khong dugc thé.

Tét hon néu, hop chit duoc chon trong ) hop chét dj vong c6 ba vong c6 cong
thirc 1 theo sang ché, mudi duge dung, chit dong phan quang hoc, hydrat, va solvat ctia
n6 c6 thé 1a hop chét trong d6R' 1a H, halogen, C. alkyl chta tir 0 dén 3 nguyén tir
halogen, Cy4 alkoxy, Cs4 xycloalkyl, C,¢ alkenyl, C,.¢ alkynyl, Cs.¢ xycloalkenyl, aryl,
heteroxyclyl thom c¢6 tir 5 dén 6 canh chira tir 1 dén 3 di nguyén tir doc 1ap duoc chon tir
nhom bao gdm N, O va S trong vong clia nd, hoic heteroxyclyl béo c6 tir 5 d&én 6 canh
chira 1 hodc 2 di nguyén tr doc 1dp dugce chon tr nhdm bao gém N, O va S trong vong

cua né va chira hoac khong chira lién két khong no trong mot phan cua vong cua no.

Tét hon néu, hop chit dugc chon trong s6 hop chét di vong c6 ba vong c6 cong
thirc 1 theo sang ché, mubi duoc dung, chét dé)ng phan quang hoc, hydrat, va solvat ctia
né co thé 1a hop chét trong doR! 1a H, halogen, metyl, etyl, nitril, metoxy, etoxy,
xyclopropyl, vinyl, acetylenyl, phenyl, isopropenyl, isopropyl, xyclopentenyl,
xyclopentyl, xyclohexenyl, xyclohexyl, furanyl, pyridin, pyrazolyl, dihydropyranyl, hodc
thiazolyl.

Tét hon néu, hop chét dugc chon trong s6 hop chét di vong c6 ba vong c6 cong
thirc 1 theo sang ché, mudi duoc dung, chit déng phan quang hoc, hydrat, va solvat ctia
n6 c6 thé 1a hop chat trong d6R? 12 C, alkyl, Cs xycloalkyl, heteroxyclyl béo ¢c6 tir 5
dén 6 canh chira 1 hodc 2 di nguyén tir doc 14p duge chon tir nhém bao g6m N,OvaS
trong vong cta no, aryl, heteroxyclyl thom ¢6 tir 5 dén 6 canh chira tir 1 dén 3 di nguyén
tir doc 1ap duoc chon tir nhém bao gdm N, O va S trong vong cia né, hoic heteroaryl hai
vong co tor 5 dén 12 canh, trong d6 C;. alkyl, Cs.¢ xycloalkyl, heteroxyclyl béo c6 tir 5
dén 6 canh, aryl, heteroxyclyl thom c6 tir 5 dén 6 canh, hoic heteroaryl hai vong co tur 5
dén 12 canh néu trén khong duoc thé hoic dugc thé bang mét hoic ba géc doc lap dugc
chon tir nhom bao gém Ci6 alkyl, C, alkylsulfonyl, hydroxy, C;¢ alkoxy, amino, Cy_
alkylamino, di(C.¢)alkylamino, heteroxyclyl béo cé tir 3 dén 6 canh chtra 1 hoic 2 di

nguyén t trong vong cua no, va alkylamit.

Tt hon néu, hop chét duoc chon trong s6 hop chit di vong c6 ba vong c6 cong
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thirc 1 theo sang ché, mudi duge dung, chat dong phan quang hoc, hydrat, va solvat ciia
n6 c6 thé 1a hop chét trong d6L 1a lién két hoic metylen;R? 13 butyl, xyclobutyl,
xyclopentyl, xyclohexyl, tetrahydropyranyl, piperidyl, phenyl, pyridin, indol, hodc
isoxazol; vaR® 1a metyl, trong d6 butyl, xyclobutyl, xyclopentyl, xyclohexyl,
tetrahydropyranyl, piperidyl, phenyl, pyridin, indol, hogc isoxazol khong dugc thé hoic
duoc thé bang mot gbe doc 1ap duoc chon tir nhém bao gébm metyl, etyl, etylsulfonyl,
hydroxy, metoxy, amino, metylamino, etylamino, dimetylamino, dietylamino,

etylmetylamino, piperidyl, pyrolidyl, trifluoroetyl, va (R)- 2-hydroxybutanamit.

Tét hon néu, hop chét duge chon trong s6 hop chét di vong c6 ba vong c6 cong
thirc 1 theo sang ché, mudi duoc dung, chit dong phan quang hoc, hydrat, va solvat cuia
n6 c6 thé 1a hop chit trong doL 1a lién két;mdi R' va R* doc 1ap 1a H, halogen, hoic
metyl;R*1a Cs. xycloalkyl hodic Cs.¢xycloalkyl dugc thé bing NR*R*'; vaR®>, R® vaR® Ia
metyl;trong dé NR*R* 1a gbc duoc chon tir nhém bao gdm amino, C ¢ alkylamino, va
di(C;.¢)alkylamino.

Ngoai ra, cac vi du dugc uvu tién cda hop chét c6 cong thirc 1 theo sang ché bao
gbm, nhung khong chi gi6i han &:

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2-metyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-5(6H)-
on;

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

4-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

4-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
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(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-
5(6H)-on chit déng phan A;
4-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chét dong phan B;
4,9-diclo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2-metyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on;
2-(trans-4-aminoxyclohexyl)-9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
ylmetyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chit déng phan A;
9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chat déng phan B;
9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(cis-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-2-(trans-4-(dimetylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-6-((6-metyl-2-oxo0-4-
propyl-1,2-dihydropyridin-3-yl)metyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
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(etylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on;
9-clo-2-(trans-4-(dietylamino)xyclohexyl)-6-((4,6-dimetyl-2-o0xo0-1,2-
dihydropyridin-3-yl)metyl)-2.4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(trans-
4-(piperidin-1-yl)xyclohexyl)-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(trans-
4-(pyrolidin-1-yl)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(2S)-N-(trans-4-(9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2.4-
dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)-2-
hydroxybutanamit;
2-((trans-4-aminoxyclohexyl)metyl)-9-clo-6-((4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-((trans-4-
(dimetylamino)xyclohexyl))metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-clo-2-xyclohexyl-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-2-xyclopentyl-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-
(tetrahydro-2H-pyran-4-yl)-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)phenyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on;

9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
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(dimetylamino)butyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(3,5-
(dimetylisoxazol-4)-y1)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on;
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-
(piperidin-4-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(1-
metylpiperidin-4-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(1-((R)-2-
hydroxybutanoyl)piperidin-4-yl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(1-
(2,2,2-trifluoroetyl)piperidin-4-yl1)-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(1-
metyl-1H-indol-5-yl1)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
metoxyxyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3 -yl)metyl)-Z,4-dime;cyl-2-(trans-
4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-3-
(dimetylamino)xyclobutyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metyl)-2-(cis-3-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(cis-3-
(dimetylamino)xyclopentyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

-15-



42086

2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
ylmetyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chat ddng phéan A;

6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chit ddng phan B;

2-(trans-4-(dimetylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

2-(trans-4-(dimetylamino)xyclohexyl)-2,4,9-trimetyl-6-((6-metyl-2-ox0-4-propyl-
1,2-dihydropyridin-3-yl)metyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

2-xyclohexyl-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2,4,9-
trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

2-(trans-4-(etylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on; '

2-(trans-4-(dietylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

2-(trans-4-(etyl(metyl)amino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
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5(6H)-on;
9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chét ddng phén A;
9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chat dong phan B;
9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-
(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-vinyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-etynyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-xyclopropyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on; .
6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(4-(morpholinometyl)phenyl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-phenyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-(xyclopent-1-en-1-y1)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-xyclopentyl-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
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5(6H)-on;
9-(xyclohex-1-en-1-y1)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-xyclohexyl-6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(prop-1-en-2-yl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-isopropyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-etyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(furan-2-yl1)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-(3,6-dihydro-2H-pyran-4-yl)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-3-yl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiazol-5-y1)-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on;

6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-

-18-



42086

(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on; va
6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-
glisoquinolin-9-carbonitril.
Theo sang ché, phuong phap didu ché hop chét c6 cong thirc 1 khong bi gidi han
cu thé, nhung hop chét c6 cong thuc 1 co thé duoc téng hop, vi du, bﬁng phuong phap

diéu ché duoc thé hién trong soso dd phan ung 1 duéi day:

So dd phan tng 1

.
Buac 1
Céng thue 3
R‘i
B
_ R /N{ OBn QX;_NRZ
Bude 2
N N__ O o R3
R® O R*

Buoge 3

Cong thire 1
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trong d6 mdi R, R% R3, R*, R® va R® 1a nhu duoc x4c dinh néu trén cho Cong thic
g g

Phéan tng xeton héa cua bude 1 trong so dd phan ing 1 c¢6 thé duge thuc hién
trong cac diéu kién duge néu trong Ming Li et. al., J. Org. Chem. 2008, 73, 8658-8660.
Budc 1 12 bude thu nhan hop chét c6 cong thirc 3 bang cach khudy hop chit c6 cong thic
4 cing véi mdt lugng bang hodc du din xut axetylen trong dung mdi tro d6i voi phan
ung c6 mat 0,01 dén 0,3 duong lugng cua chét xtc tac Ru duédi diéu kién gia nhiét trong
1 dén 24 gio. Phan ing ngung tu ctia bude 2 1a mot qud trinh thu nhan hop chit c6 cong
thirc 2 bing cach khudy hop chét c6 cong thirc 3 ciing véi mot lwong bing hodc du cia
mdt alkyl halogenua twrong Gmg trong dung méi tro' ddi véi phan tng khi c6 mit ciia bazo
nhu Kali t-butoxit trong diéu kién nhiét d6 thip tir 1 d&én 24 gid. Phan tmg khir bao vé &
bude 3 14 qua trinh thu dugc hop chét c6 cong thirc 1 bang cach khudy hop chit ¢6 cong
thirc 2 chira nhém benzyl trong dung méi tro dbi véi phan tmg c6 mat axit trong diéu

kién 1am lanh hodc gia nhiét trong 0,5 dén 24 gio.

Céc hop chét theo sang ché ciing c6 thé tao thanh mudi dugc dung. Cac mubi duge
dung nay khong bi gii han dic biét mién 1 chung 1a mubi duge tao thanh véi axit tao
thanh mudi cong hop axit khong doc chira anion duoc dung. Vi du vé cac mudi nay bao
gdm cac mubi cong hop axit duge tao thanh véi cc axit v co nhu axit hydrocloric, axit
sulfuric, axit nitric, axit phosphoric, axit bromhydric, axit hydroiodic va cic axit twong
tu; axit carboxylic hitu co nhu axit tartaric, axit fomic, axit Xitric, axit axetic, axit
tricloaxetic, axit trifloaxetic, axit gluconic, axit benzoic, axit lactic, axit fumaric, axit
maleic va cac loai twong tu; hodc cac axit sulfonic nhu axit metansulfonic, axit benzen

sulfonic, axit p-toluensulfonic, axit naphtalensulfonic, va céc axit tuong tu.

Trong khi d6, cac hop chét theo sang ché c6 thé c6 tim cacbon khong d6i xung, va
do d6 c6 thé tdn tai dudi dang dong phan R hodc S, hop chét raxemic, hdn hop déng phan
khong dbi quang, hodc ddng phan khong dbi quang riéng 1¢, va cac ddng phan va hdn
hop nay déu nam trong pham vi ciia sang ché.

Ngoai ra, cac dang solvat va hydrat cua hgp chét c6 cong thirc 1 ciing duge bao

gom trong pham vi cia sang ché.

Theo mdt phuong 4n khéc, sang ché dé xuat duge pham chira lwgng hitu hidu diéu
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tri bénh ctia hop chét duge chon tir hop chét ¢ cong thirc 1 va mubi duge dung cia né.

Duoc phém theo sang ché hiru ich dé phong ngtra hodc diéu tri cac bénh khac nhau
lién quan dén EZH1 va/hoic EZH2, vi hop chét ¢ cong thuc 1 chta trong d6 te ché hoat
tinh cia EZH1 va/hodc EZH2.

Theo mdt phwong an khac, duoc pham 14 duge phdm dé phong ngira hodc diéu tri
ung thu hodc cac khéi u c6 thé duge diéu tri bang cach trc ché hoat tinh ctia enzym EZH1

va/hoac EZH?2.
Theo médt phuong an khéc, sang ché dé xuét thudc chira duge pham néu trén.

Dugc phim theo sang ché ¢6 thé duge bao ché & nhidu dang bao ché sir dung qua
duong miéngst dung qua duong miéng khac nhau nhu vién nén, vién tron, bot, vién
nang, xird hodc nhii twong, hoic cic dang bao ché sir dung qua duong tiém dé tiém bip,
tiém tinh mach hodc tiém du6i da, nhu thude tiém, va tdt hon néu c6 thé & dang bao ché

stt dung qua dudong miéng.

Ngoai ra, thubc ¢6 thé duoc bao ché theo phuong phép thong thudng bang cach bd
sungchit phu gia duge dung thong thuong khong doc hai, vi du, it nhat mot chit dugc

chon tir nhém bao gém chét mang, chit b trg va ta duoc, cung v6i hoat cht.

Ta dugce c6 thé dugc st dung trong bao ché thudc theo sang ché bao gdm, nhung
khong chi gidi han &, chit 1am ngot, chét két dinh, chét hoa tan, chit tro hoa tan, chat lam
wét, chat nhii hoa, cht déng trurong, chat hip phu, chét gay rd, chit chng oxy hoa, chat
bao quan, chit 1am tron, chit don, chit thom, v.v .. Vi du, dudi dang ta dugc, co thé s
dung lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza, glyxin, silic oxit, magie
nhom silicat, tinh bdt, gelatin, gdm tragacan, axit arginic, natri alginat, metylxenluloza,
natri carboxymetyl xenluloza, nuéc, etanol, polyetylen glycol, polyvinylpyrolidon, natri

clorua, canxi clorua, tinh chit cam, tinh chat dau tay, huong vani, v.v.

Khi dugc phdm theo sang ché & dang bao ché sir dung qua dudng miéng, vi du vé
chit mang duoc st dung trong trudng hop nay bao gdm, nhung khong chi gi6i han &,
xenluloza, canxi silicat, tinh bt ngo, lactoza, sacaroza, dextroza, canxi photphat, axit

stearic, magie stearat, canxi stearat, gelatin, bot talc, va cac loai tuong tu.

Khi thubc theo sang ché & dang bao ché sir dung qua duong tiém, cac vi du vé chit
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mang bao gf“)m, nhung khong chi gigi han ¢, nudc, dung dich mudbi, dung dich nudc
glucoza, dung dich nuéc duong gid, rugu, glycol, ete, dau, axit béo, este axit béo,

glyxerit, v.v..

Dé sir dung hop chét theo sang ché nhu mot duoc chat, hop chit nay duoc dua vao
dang thudc, ngoai thanh phan hoat tinh dé ding duong ubng hoic duong tiém, con chira
moéi trudng mang tro, hitu co hodc vd co, dugc tinh thich hop, vi du, nude, gelatin, gom
arabic, lactoza, tinh bot, ddu thuc vat, polyalkylen glycol, v.v.. Thubc c6 thé & dang rén,
nhu, vién nén, vién nén dugc bao, thudc dan, hodc vién nang, hodc ¢ dang léng, vi du,
dudi dang dung dich, hdn dich ho#c nhii twrong. Hon nita, thube tiy chon chtra cac chét
bd trg, nhu chét bao quéan, chit 6n dinh, chit thAm w6t hodc chat nhii hoa; mudi dé thay

ddi 4p sudt thdm thau hoic chat dém.
Déi v6i dudng tiém, dic biét 12 dung dich tiém hodc hdn dich tiém 14 phi hop.

Vi du v& hé théng chét mang bao gém céc chét bd tro hoat dong bé mat, nhu mudi
cta axit mat hoic phospholipid ctia dong vat hodc thuc vat, nhung cling c6 thé sir dung

hén hop cua chiing, ciing nhu liposom hodc cac thanh phan cta ching.

Dbi voi str dung qua duong miéng, ddc bi¢t 1a vién nén, vién nén bao hodc vién
nang chtra talc va’hodc ta dugc long hydrocacbon hodc chéit két dinh, vi du, lactoza, tinh
bdt ngd hodc khoai tay, la phu hop. Viéc st dung ciling co thé dugc thuc hién & dang

1ong, vi du, nhu mdt loai nudc trai cay, c6 chat lam ngot dugc bd sung vao.

Ngoai ra, lidu lwong ctia hop chat ¢6 cong thirc 1 theo sang ché ddi véi co thé
ngudi tét hon néu ndm trong khoang tir 0,1 mg/ngay dén 2.000 mg/ngay ddi v6i bénh
nhan ngudi 16n ning 70 kg néi chung. Hop chat theo sang ché c6 thé duge sit dung mot
1an hodc nhidu 1an trong ngdy. Tuy nhién, lidu lugng trén c6 thé thay ddi tiry thude vao
tinh trang strc khoe ctia bénh nhan, tudi, cAn ning va giéi tinh, dang bao ché va mirc do
nghiém trong cta bénh, va do dd, pham vi sang ché khong gidi han & lidu lugng dugc mo

ta néu trén.
Vi du thwe hién sang che

Sang ché s& dugc mo ta chi tiet hon thong qua cac vi du va vi du di€u ché sau,

nhung cac vi du nay chi nhim muc dich minh hoa chir khong giéi han pham vi ciia séng
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Vi du tong hop trung gian

Hop chat trung gian 1: 6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on

OH
HN
oL
0]

Buéc 1. Didu ché metyl 3,4-dimetoxy-2-metylbenzoat

OMe
M
eo\n);j:OMe
0]

Metyl 3,4-dihydroxy-2-metylbenzoat (5,0g, 27,4mmol) dugc hoa tan trong axeton
(50mL), sau d6 kali cacbonat (18,9g, 137,0mmol) va iodometan (5,1)mL, 82,3mmol)
dugc bd sung vao d6 mot cach tudn tu. Sau khi hoan thanh budc bd sung, hdn hop nay
dugc khudy & nhiét do phong trong thoi gian 24 gio. Sén pham phan mg duoc pha loang
vé6i diclometan va nude, va 16p hitu co duoc chiét. Lép hitu co da dugc chiét nay duoc
lam kho trén natri sulfat khan va chung cit trong diéu kién ap suit giam dé thu dugc hop
chit mong muén (5,4g), hop chéit nay dugc sir dung truc tiép ma khong can tinh ché

thém.

Budc 2. Diéu ché axit 3,4-dimetoxy-2-metylbenzoic

OMe
HO. ( I
OMe
(e}

Metyl 3,4-dimetoxy-2-metylbenzoat (5,4g, 27,4mmol) dugc tong hop & budc 1
néu trén dugc bd sung vao hdn hop metanol/nuéc (1/1, 54mL), sau d6 natri hydroxit
(3,3g, 82,2mmol) dugc bd sung vao d6. Sau khi hoan thanh bude bd sung, hén hop nay
duge 1am Am va héi luu trong thoi gian 4 gid. Sau khi hoan thanh phan ng, dung dich
phan Gng dugc lam lanh Xuéng nhiét do thép sau d6 dugc axit hoa dén do pH khoang 1
bang cach sir dung dung dich nuéc axit hydrocloric. Chét ran thu duge duge khudy &
nhiét d6 thip trong thoi gian 1 gid, dugc thu gom bang cach loc, rira bang nude, va lam
khé dé thu duge hop chit mong mudn (5,4g), hop chét nay duoc sir dung truc tiép ma
khong can tinh ché thém.
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Buéc 3. Diéu ché N-(2,2-dimetoxyetyl)-3,4-dimetoxy-2-metylbenzamit

Axit 3,4-dimetoxy-2-metylbenzoic (5,4g, 27,4mmol) dugc téng hop & bude 2 néu
trén duoc hoa tan trong N,N-dimetylformamit (54ml), sau dé 1-hydroxybenzotriazol
(4,8g, 35,6mmol), 1-etyl-3-(3-dimetylaminopropyl)cacbodiimid hydroclorua (6,8g,
35,6mmol) va trietylamin (SmL, 35,6mmol) dugc bd sung vao d6 mdt cach tudn tu, sau
d6 khudy & nhiét do phong trong thdi gian 1 gid. Hon hop aminoaxetaldehyt dimetyl
axetal (3,9mL, 35,6mmol) va trietylamin (SmL, 35,6mmol) duogc bd sung ting giot vao
do trong thoi gian khoang 5 phut, sau d6 hdn hop thu duge duge khudy & nhiét 6 phong
qua dém. San pham phan tmg dugc pha lodng v6i diclometan va nuée, va 16p hitu co
duoc chiét. Lop hitu co da dugc chiét nay duge rira bang nude va nuée mudi, 1am kho
trén natri sulfat khan, va chung cét trong diéu kién 4p suét giam dé thu duoc hop chét

mong mudn (7,8g), hop chat nay duge st dung truc tiép ma khong can tinh ché thém.

Budce 4. Didu ché 7-hydroxy-6-metoxy-8-metylisoquinolin-1(2H)-on

N-(2,2-dimetoxyetyl)-3,4-dimetoxy-2-metylbenzamit (7,8g, 27,4mmol) duoc téng
hop & budce 3 néu trén duoc bd sung vao axit sulfuric ddm déac (35mL) sau d6 duoc gia
nhiét dén 60°C, sau d6 khudy trong thoi gian 4 gi. Dung dich phin (mg dugce 1am lanh
xudng nhiét d6 phong, duoc rét vao nuée d4, sau d6 khudy trong thoi gian 30 phit. Chét
ran thu duoc duoc thu gom bang cach loc, rira bang nuéc du va lam khd dé thu duoc hop
chit mong mudn (5,7g), hop chét nay duoc st dung truc tiép ma khong can tinh ché

thém.

Buéc 5. Diéu ché 7-hydroxy-6-metoxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on

OMe
(0]

7-hydroxy-6-metoxy-8-metylisoquinolin-1(2H)-on (5,7g, 27,4mmol) dugc tdng
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hop & budc 4 néu trén va 10% paladi/cacbon (2,7g) duoc bd sung vao hdn hop
metanol/etanol (1/1, 57mL), sau d6 qua bong khi hydro duge gin vao. Dung dich phan
ung dugc gia nhiét dén 60°C, khudy qua dém, 1am ngudi xudng nhiét d6 phong, duoc loc
qua xelit, sau d6 chung cét trong diéu kién 4p sudt giam. San pham thu duge duoc khudy
trong diclometan, dugc thu gom bang céach loc, rira bang diclometan va 1am kho dé thu

duoc hop chit mong muédn (3,39g).

Buéce 6. Diéu ché 6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on

OH
o]

7-hydroxy-6-metoxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on (100mg,
0,482mmol) téng hop & budc 5 néu trén duge bd sung vao diclometan (2mL) dudi khi
nito, sau d6 dung dich phan Gmg duogc lam lanh xubng nhiét dd 0°C. Tribromobo (ImL,
0,96mmol, dung dich 1M trong diclometan) dugc bd sung vao do6, sau do hén hop nay
dugc 1am 4m tir tir xudng nhiét d6 phong va khudy qua dém. Nuéc da duoc bd sung vao
dung dich phan Gng, va chét rin thu dugc dugc khudy trong thoi gian 1 gio, dugce thu
gom bang céch loc, rira bang nuéc du va diclometanva, va 1am kho dé thu dugc hop chét

mong mudn (53mg).
Hop chét trung gian 2: 6,7-dihydroxy-3,4-dihydroisoquinolin-1(2H)-on
OH
0

Phén Gng tuwong tu nhu & bude 6 trong quy trinh didu ché hop chit trung gian 1
duge thuc hién bang cach sit dung 6,7-dimetoxy-3,4-dihydroisoquinolin-1(2H)-on
(500mg, 15,6mmol) dugc tong hop theo phuong phap duge mé ta trong Asian Journal of
Organic Chemistry, 5(2), 287-292; 2016, va phﬁn can thu dugc duge tinh ché béng sic ky

trén cot silica gel dé thu duoc hop chat mong muén (190mg).

Hop chét trung gian 3: 6,7-dihydroxy-5,8-dimetyl-3,4-dihydroisoquinolin-1(2H)-

on
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OH
HN
OH
0

Buée 1. Didu ché metyl 3,4-dimetoxy-2,5-dimetylbenzoat

OMe
MeO OMe
0

Hop chit mong mudn (2,3g) duoc thu nhan bang cach thuc hién phan ng tuong
tr nhu & bude 1 cua vi du diéu ché hop chat trung gian 1, chi khac 1a metyl 3,4-
dihydroxy-2,5-dimetylbenzoat (2,0g, 10,lmmol) dugc st dung thay cho metyl 3.,4-
dihydroxy-2-metylbenzoat.

Budc 2. Didu ché axit 3,4-dimetoxy-2,5-dimetylbenzoic

OMe
HO OMe
O

Hop chit mong mudn (2,1g) dugc thu nhan bing cach thuc hién phan tGng tuong
tu nhu & bude 2 trong didu ché hop chét trung gian 1 bing cach st dung metyl 3,4-
dimetoxy-2,5-dimetylbenzoat (2,3g, 10,1mmol) duge tng hgp & budc 1 néu trén.

Buéc 3. Didu ché N-(2,2-dimetoxyetyl)-3,4-dimetoxy-2,5-dimetylbenzamit

Hop chit mong muén (3,0g) duge thu nhan bing cach thuc hién phan tmg twong
tu nhu & bude 3 trong didu ché hop chit trung gian 1 bang cach sir dung axit 3,4-

dimetoxy-2,5-dimetylbenzoic (2,1g, 10,1mmol) dugc tong hop & budc 2 néu trén.

Budc 4. Bidu ché 6,7-dihydroxy-5,8-dimetylisoquinolin-1(2H)-on

Hop chit mong muén (1,8g) duge thu nhan bang cach thuc hién phan tng tuong
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tw nhu & bude 4 trong didu ché hop chét trung gian 1 trong thoi gian 24 gid bang céch sir
dung N-(2,2-dimetoxyetyl)-3,4-dimetoxy-2,5-dimetylbenzamit (3,0g, 10,Immol) dugc

téng hop & bude 3 néu trén.

Buéc 5. Didu ché 6,7-dihydroxy-5,8-dimetyl-3,4-dihydroisoquinolin-1(2H)-on

OH
HN OH
0

Hop chit mong mudén (780mg) dwoc thu nhan bang cach thuc hién phan tmg
tuong tu nhu & budce 5 trong didu ché hop chit trung gian 1 trong thoi gian 48 gid bang
cach str dung 6,7-dihydroxy-5,8-dimetylisoquinolin-1(2H)-on (1,8g, 8,8mmol) dugc tbng

hop & bude 4 néu trén.

Hop chéat trung gian 4: 5-clo-6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-
1(2H)-on

Cl
OH
HN OH
o)

Buéc 1. Didu ché 5-clo-7-hydroxy-6-metoxy-8-metyl-3,4-dihydroisoquinolin-
1(2H)-on

cl
OMe
HN OH
o)
7-hydroxy-6-metoxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on (938mg,

4,53mmol) dugc tong hop & budc 5 trong didu ché hop chét trung gian 1 dugc hoa tan
trong axetic (20mL), va N-closucxinimid (1,2g, 9,05mmol) dugc bd sung vao d6. Dung
dich phan tng dugc gia nhiét dén 70°C va khudy trong thoi gian 1 gio. Dung dich phan
g duoc 1am lanh xudng nhiét d6 phong, dugc trung hoa bang cach bd sung dung dich
nuéc natri bicacbonat bdo hoa, va chiét biang cach sir dung 20% metanol-cloroform. Lép
hitu co da duoc chiét nay dugc rira bé‘mg nude mudi, lam kho bﬁng cach st dung natri
sulfat khan, va chung cAt trong diéu kién ap suét giam. Phan cén thu dugc dugce tinh ché

bang sic ky trén cot silica gel, va phan cin thu duge dugc khudy trong dietyl ete trong
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thoi gian 1 gio. Chét ran thu dugc duoc loc va rua dé thu duogc hop chét mong mudn

(380mg).
Buéc 2. Diéu ché 5-clo-6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on

Cl
OH
HN OH
(0]

Hop chit mong muén (293mg) duoc thu nhan bing cach thyc hién phan tng
tuong ty nhu & budc 6 diéu ché hop chit trung gian 1 bang cach s dung 5-clo-7-
hydroxy-6-metoxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on (377mg, 1,56mmol) dugc

tdng hop & bude 1 néu trén.
Hop chit trung gian 5: 8-clo-6,7-dihydroxy-5-metyl-3.4-dihydroisoquinolin-
1(2H)-on

OH

HN OH

o c
Buée 1. Pidu ché metyl 5-clo-3,4-dihydroxy-2-metylbenzoat

0]

MeO OH

OH
Cl

Metyl 3,4-dihydroxy-2-metylbenzoat (2,0g, 10,98mmol) dugc hoa tan trong etyl
axetat (44mL), va N-closucxinimid (2,2g, 16,47mmol) duoc bd sung vao d6. Dung dich
phan tmg dwoc khudy & nhiét o phong trong thoi gian 1 gid, va p-anisol (1,2mL,
10,98mmol) duoc bd sung vao d6. Sau khi khudy thém 15 phut, dung dich phan ung duge
chiét bang cach sir dung etyl axetat. L6p hitu co duge 1am kho bing cach st dung natri
sulfat khan sau d6 chung cét trong diéu kién &p sudt giam. Diclometan (SmL) dugc bd
sung vao phén cin thu dugc, sau d6 khudy trong thoi gian 30 phut. Sau d6, dung dich nay
duoc loc dé thu duge hop chit mong muébn (1,1g), hop chét nay dugc st dung truc tiép

ma khong can tinh ché thém.

Buéc 2. Diéu ché metyl 5-clo-3,4-dimetoxy-2-metylbenzoat
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Hop chit mong mudn (2,6g) dwgc thu nhan bang cach thuc hién phan tng twong
tu nhu & bude 1 trong didu ché hop chat trung gian 1, chi khac 1a metyl 5-clo-3,4-
dihydroxy-2-metylbenzoat (2,3g, 10,59mmol) duoc téng hop & bude 1 néu trén dugc su
dung thay cho metyl 3,4-dihydroxy-2-metylbenzoat.

Budc 3. Bidu ché (5-clo-3,4-dimetoxy-2-metylphenyl)metanol

OMe
cl

Metyl 5-clo-3,4-dimetoxy-2-metylbenzoat (2,6g, 10,63mmol) duoc téng hop &
budc 2 néu trén duoc hoa tan trong tetrahydrofuran (26mL), thay bang khi argon duoc
thuc hién, sau d6 1am lanh xudng nhiét d6 0°C. LiAlH, (403mg, 10,63mmol) dugc bd
sung vao dung dich phan ing, sau d6 khudy & nhiét ¢ phong trong thoi gian 1 gio. San
pham phan tmg dugc 1am lanh xubng nhiét d6 0°C, va nuéc du va dung dich nuéc natri
hydroxitdung dich nuée natri hydroxit 15% (2,5mL) dugc bd sung vao timg giot vao do.
Sau khi khudy & nhiét do phong trong thoi gian thém 2 gio nita, dung dich phan tng duge
loc qua xelit. Phan cén thu dugc duge chiét bang etyl axetat, lam kho bang cach sir dung
natri sulfat khan, sau d6 chung cét trong diéu kién 4p suét giam dé thu duogc hop chét

mong mubn (2,3g).

Buéc 4. Diéu ché 1-clo-5-(clometyl)-2,3-dimetoxy-4-metylbenzen

Cl/\@OMe
OMe
cl

(5-clo-3,4-dimetoxy-2-metylphenyl)metanol (2,1g, 9,69mmol) duoc tbng hop &
budc 3 néu trén duoc hoa tan trong etyl axetat (S0mL) va lam lanh xudng 0°C. Thionyl
clorua (1,1mL, 14,53mmol) dugc bd sung vao timg giot vao dung dich phéan tng, sau d6
khudy & nhiét do 0°C trong thoi gian 1 gid. Nude du dugce bd sung timg giot vio san
phdm phan tng, sau d6 chiét biang etyl axetat. Lép hitu co thu duge duge lam kho bang

cach sir dung natri sulfat khan va chung cét trong diéu kién ap suit giam dé thu duoc hop
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chat mong mudn (2,3g), hop chét nay duoc st dung truc tiép ma khong can tinh ché

thém.

Budc 5. Diéu ché 2-(5-clo-3,4-dimetoxy-2-metylphenyl)acetonitril

OMe
cl
1-clo-5-(clometyl)-2,3-dimetoxy-4-metylbenzen (2,3g, 9,78mmol) dugc tong hop
& budc 4 néu trén duoc hoa tan trong dimetyl sulfoxit (23mL), sau d6 natri xyanua
(576mg, 11,74mmol) duogc bd sung vao d6 & nhiét dd phong. Dung dich phan (g dugc
khudy & nhiét do phong trong thoi gian 2 gid, sau d6 nude du duoc bd sung timg giot vao
san phdm phan tng, sau d6 chiét bang etyl axetat. L6p hitu co thu dugc duge 1am kho
bang cach st dung natri sulfat khan va chung cét trong diéu kién ap suit giam dé thu
duoc hop chit mong muén (2,2g), hop chit nay duoc st dung truc tiép ma khong can

tinh ché thém.

Budc 6. Diu ché 2-(5-clo-3,4-dimetoxy-2-metylphenyl)ethan-1-amin

H,N OMe
o
Cl
2-(5-clo-3,4-dimetoxy-2-metylphenyl)acetonitril (2,2g, 9,75mmol) dugc tong hop
& budc 5 néu trén va mot luong du Raney-nickel dugce hoa tan trong etyl axetat (45mL)),
sau d6 qua bong khi hydro dugc gin vao. Dung dich phan tmg dugc khudy & nhiét do
phong trong thoi gian 18 gio, loc qua xelit, va chung cét trong diéu kién ap suat giam dé

thu duoc hop chit mong mudn (2,0g), hop chét nay dugc st dung truc tiép ma khong can

tinh ché thém.

Buéc 7. Didu ché 4-nitrophenyl(5-clo-3,4-dimetoxy-2-metylphenetyl)carbamat

H
/©/O\H/N OMe
O,N ° OMe
cl

2-(5-clo-3,4-dimetoxy-2-metylphenyl)etan-1-amin (2,0g, 8,71mmol) duoc tong

hop & bude 6 néu trén va natri cacbonat (2,77g, 26,12mmol)) dugc hoa tan trong 1,2-
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dicloetan (40mL), va 4-nitrophenylcloformat (2,63g, 13,06mmol) dugc bd sung vao do.
Sau khi dung dich phan tng dugc khudy & nhiét d6 phong trong thoi gian 18 gid, nude
du duoc bd sung vao timg giot vao san pham phan tGng, sau d6 chiét bang diclometan.
Lép hitu co thu dugc duge lam kho bang cach st dung natri sulfat khan va chung cat
trong diéu kién ap sudt giam. Phan cin thu dugc duge tinh ché bang sic ky trén cdt silica

gel dé thu dugc hop chéit mong mudn (3,0g).

Budc 8. Diéu ché 8-clo-6,7-dimetoxy-5-metyl-3,4-dihydroisoquinolin-1(2H)-on

OMe

HN
OMe

o (I

4-nitrophenyl(5-clo-3,4-dimetoxy-2-metylphenetyl)cacbamat  (3,0g, 7,60mmol)
duogc téng hop trong [Budc 7] néu trén duge hoa tan trong 1,2-dicloetan (50mL) sau d6
lam lanh xudng 0°C. Axit triflic (7,3mL, 81,1mmol) dugc bd sung tlr tir timg giot vao
dung dich phan tng, sau do khudy & nhiét do 70°C trong thoi gian 2 gio. San pham phan
ung dugce lam ngudi xuéng nhiét d6 phong, sau d6 tu tir dugce bd sung tirng giot vao nudce
d4 du va khudy trong thoi gian 1 gio cho dén khi d4 hoan toan tan chdy. Lép hitu co thu
dugc bang cach chiét bing diclometan dugc trung hoa bang dung dich nudc natri
hydroxit 2N. Lép hitu co duge 1am kho bing cach st dung natri sulfat khan va chung cét
trong diéu kién 4p suit giam. Phan cén thu dwoc duoc tinh ché bing sic ky trén cdt silica

gel dé thu dugc hop chat mong mudn (1,6g).
Buéc 9. Didu ché 8-clo-6,7-dihydroxy-5-metyl-3,4-dihydroisoquinolin-1(2H)-on
OH
HN on
o «

Hop chit mong mudn (1,2g) duge thu nhén bang cach thuc hién phan g tuong
tu nhu & budc 6 trong diéu ché hop chit trung gian 1, chi khic 1a 8-clo-6,7-dimetoxy-5-
metyl-3,4-dihydroisoquinolin-1(2H)-on (1,6g, 6,14mmol) dugc tong hop & budc 8 néu
trén duogc st dung thay cho 7-hydroxy-6-metoxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-

on.

Hop chét trung gian 6: 6,7-dihydroxy-5-metyl-3,4-dihydroisoquinolin-1(2H)-on
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OH
N
H OH

0

Hop chat mong mudn (220mg) duoc thu nhan bang cach thuc hién cac phan tmg
tuong ty nhu & budc 1 dén bude 9 trong didu ché hop chat trung gian 5, chi khéc 1a 3,4-
dimetoxy-2-metylbenzoic axit (5,3g, 27,0 lmmol) dugc st dung thay cho metyl 5-clo-3,4-

dimetoxy-2-metylbenzoat & budc 3 trong didu ché hop chét trung gian 5.

Hop chit trung gian 7: 5,8-diclo-6,7-dihydroxy-3,4-dihydroisoquinolin-1(2H)-on

Cl

OH

HN OH
o ¢l

Axit 3,4-dihydrobenzoic (10,0g, 64,88mmol) dugc bd sung vao axit axetic
(44mL), va sulfuryl clorua (12,6mL, 155,72mmol) dugc bd sung vao d6. Dung dich phan
tng duoc lam 4m dén 50°C sau d6 khudy qua dém. Sau khi dung dich phéan tng dugc 1am
lanh xuéng nhiét do 0°C, chét ran thu dugc duoc loc va két tinh lai tir dung moi etyl
axetat/hexan dé thu dugc axit 2,5-diclo-3,4-dihydrobenzoic (4,2g).

Hop chét mong muén (55mg) duoc thu nhin bang cich thuc hién cdc phén tGng
tuong tu nhu & bude 1 dén budc 9 trong diéu ché hop chét trung gian 5, chi khac 13 axit
2,5-diclo-3,4-dihydrobenzoic dugc tong hop néu trén (4,2g, biang cach st dung
18,92mmol) dugc st dung thay cho metyl 3,4-dihydroxy-2-metylbenzoat & buéc 2 trong
diéu ché hop chét trung gian 5.

Hop chét trung gian 8: trans-4-etynyl-N,N-dimetylxyclohexan-1-amin

Budce 1. Bidu ché trans-4-etynylxyclohexan-1-amin

dJ

7

NH,

t-butyl-(trans-4-etynylxyclohexyl)cacbamat (2,5g, 11,2mmol) dugc bd sung vao
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metanol (25ml), sau d6 dung dich axit hydrocloric-1,4-dioxan 4M (24mL, 95,2mmol)
duge bd sung vao do, sau d6 khudy & nhiét do phong trong thoi gian 2 gid. Sau khi hoan
thanh phan tng, dung dich phan Umg duoc trung hoa bang cach bd sung dung dich nudce
natri bicacbonat bdo hoa va chiét biang bang cach st dung 20% metanol-cloroform. Lép
hitu co da duoc chiét nay dugc rua béng nude mudi, 1am khod béng cach st dung natri
sulfat khan, va chung cét trong diéu kién ap suét giam dé thu dugc hop chat mong mudn

(1,3g).

Budc 2. Diéu ché trans-4-etynyl-N,N-dimetylxyclohexan-1-amin

Trans-4-etynylxyclohexan-1-amin (1,3g, 10,6mmol) dugc téng hop & budc 1 néu
trén duge bd sung vao metanol (110mL), va dung dich nuéc formaldehyt 37% (1,8mL,
23,5mmol) duoc bd sung vao d6. Hon hop nay duge khudy & nhiét 6 phong trong thoi
gian 10 phut, sau d6 natri triaxetoxybohydrua (11,9g, 56,0mmol) dugc bd sung vao do,
sau d6 khudy & nhiét do phong trong thoi gian 18 gio. Sau khi hoan thanh phan Gng, dung
dich phan tng dugc trung hoa bing dung dich nuéc natri hydroxit 1M va chiét bang cach
sit dung 20% metanol-cloroform. Lép hitu co da dugc chiét nay dugc rira bang nude
mudi, 1am kho bang cach st dung natri sulfat khan, va chung cat trong didu kién 4p suét
giam. Phén cin thu dugc dugc tinh ché bang sic ky co ban trén cot silica gel dé thu duoc

hop chit mong mudn (1,4g).

Hop chét trung gian 9: t-butyl-(cis-4-etynylxyclohexyl)cacbamat

H

N‘Boc
7

t-butyl-(cis-4-formylxyclohexyl)cacbamat (800mg, 3,52mmol) duoc bd sung vao
metanol (14mL), va Kkali cacbonat (967mg, 7,04mmol) va dimetyl(1-diazo-2-
oxopropyl)phosphonat (0,94mL, 3,52mmol) duoc bb sung vao d6. Hon hop nay duoc
khudy & nhiét do phong trong thoi gian 1 gid va cd dic trong didu kién 4p suét giam. Etyl

axetat dugc bd sung vao phan can thu dugc, sau d6 rira bang nudc mudi bdo hoa. Lép
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hitu co thu duoc dugc 1am khé bang cach st dung natri sulfat khan va chung cit trong
diu kién 4p suat giam. Phén cén thu dugce duoc tinh ché bang sic ky co ban trén cot

silica gel dé thu duoc hop chit mong mudn (735mg).

Hop chét trung gian 10: t-butyl-(cis-4-etynylxyclohexyl)cacbamat

N.
Boc

Hop chit mong mudn (720mg) dugc thu nhén bang cach thuc hién cac phan tng
twong tu nhu trong didu ché hop chit trung gian 9, chi khic 1a t-butyl-(trans-4-(2-
oxoetyl)xyclohexyl)cacbamat (lg, 4,1mmol) dugc st dung thay cho t-butyl-(cis-4-

formylxyclohexyl)cacbamat.

Hop chét trung gian 11: t-butyl-(trans-4-etynylxyclohexyl)(metyl)cacbamat

\

O/N‘Boc

t-butyl-(trans-4-etynylxyclohexyl)cacbamat (1,0g, 4,48mmol) dugc bd sung vao
N,N-dimetylformamit (4mL). Sau khi thay bang khi argon, natri hydrua (60%) (0,54g,

N\

13,44mmol) dugc bd sung vao dung dich phan tng & nhiét o 0°C, sau d6 khudy & nhiét
do phong trong thoi gian 30 phut, sau d6 metyl iodua (2,8mL, 44,8mmol) dugc tir tir cho
vao dung dich phan Gng ¢ nhiét d6 0°C. Dung dich phéan Umg dugc khudy & nhiét do
phong trong thoi gian 16 gio, va diclometan duoc bd sung vao phan cin thu duge dé tach
16p hitu co. Lép hitu co thu duge dugc lam kho bang cach st dung natri sulfat khan va
chung cét trong didu kién 4p suét giam. Phin cén thu dugc duge tinh ché bang sic ky co

ban trén cot silica gel dé thu duge hop chit mong mudn (0,55g).

Hop chét trung gian 12: trans-1-etynyl-4-metoxyxyclohexan

\
o

v
Hop chit mong muén (250mg) dwgc thu nhan bang cach thuc hién cac phan tng
tuong tu nhu trong didu ché hop chat trung gian 11, chi khac 1a trans-4-
etynylxyclohexan-1-ol (300mg, 2,42mmol) duoc st dung thay cho t-butyl-(trans-4-
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etynylxyclohexyl)cacbamat.

Vi du téng hop 1: 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chat 1]

\
N—
H ><(\)/
N (0] 0 )
(0]

Buéc 1. Didu ché 2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on

\
N—
9 IKO/
HN o
(@]

6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on (61mg, 0,3mmol, Hop
chét trung gian 1), Ru3(CO);, (Smg, 0,008mmol) va Bippyphos (12mg, 0,02mmol) dugc
bd sung vao 1,4-dioxan (1mL), va thay béng khi argon dugc thuc hién, sau d6 dun hoi
luu & nhiét d@6 120°C trong thoi gian 10 phat. Dung dich trans-4-etynyl-N,N-
dimetylxyclohexan-1-amin (95mg, 0,6mmol, Hop chét trung gian 8) di dwoc hoa tan
trong 1,4-dioxan (0,3mL) dugc bd sung timg giot vao d6, sau d6 hdn hop nay dugc cho
hdi luu & nhiét d6 120°C trong thoi gian 36 gid. Dung dich phan Gng duge lam lanh
xubng nhiét do phong sau d6 co dic trong didu kién 4p sut giam. Phan cin thu dugc

dugc tinh ché bang sic ky trén cot silica gel dé thu dugc hop chit mong mudn (24mg).

Buéc 2. Pidu ché 6-((2-(benzyloxy)-4,6-dimetylpyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

N
N__-OBn oﬂ
0

2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on (24mg, 0,07mmol) dugc tbng hop & bude 1 néu trén duge bd
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sung vao N,N-dimetylformamit (0,7mL). Dung dich phan tng duoc lam lanh Xuéng nhiét
dd 0°C, sau d6 1,0M kali t-butoxit (90pL, 0,09mmol) dugc bd sung tung giot vao dod, sau
d6 khudy trong thoi gian 5 phut. 2-(benzyloxy)-3-(clometyl)-4,6-dimetylpyridin (24mg,
0,09mmol) duoc tong hop theo phuong phép duge mo ta trong WO2014097041 dwgc hoa
tan trong N,N-dimetylformamit (0,3mL) vaduoc bd sung vao hdn hop nay, sau dé khudy
& nhiét dd 0°C trong thoi gian 1 giod. Sau khi hoan thanh phéan Umg, dung dich amoni
clorua duogc bd sung vao dung dich phan ung, sau d6 chiét bang cach st dung 10%
metanol-cloroform. Lép hitu co da dugc chiét nay dwoc 1am kho bang cach sir dung natri
sulfat khan va chung cét trong diéu kién ap sudt giam. Phan cin thu dugce dugc tinh ché

bang sic ky co ban trén cot silica gel dé thu dugc hop chat mong mudn (20mg).

Buéc 3. Didu ché 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-
5(6H)-on

\
N—
H
N.__O Og\)/
o]

6-((2-(benzyloxy)-4,6-dimetylpyridin-3-yl)metyl)-2-(trans-4-

(dimetylamino)xyclohexyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on (20mg, 0,03mmol) duoc tbng hop & buéc 2 néu trén dugc bd suhg Vao
diclometan (0,5mL). Dung dich axit hydrocloric-1,4-dioxan 4M (0,2mL, 0,8mmol) dugc
bd sung vao dung dich phéan tGng, sau dé khudy & nhiét @6 phong trong thoi gian 3 gio.
Sau khi hoan thanh phan ung, dung dich phan (g duoc trung hoa bang cach bd sung
dung dich nudc natri bicacbonat bdo hoa va chiét bang cach s dung 20% metanol-
cloroform. L6p hitu co da dugce chiét nay dugc 1am kho bing cach st dung natri sulfat
khan va cd dic trong diéu kién ap suét giam. Phan cén thu duoc dugce tinh ché bang sic

ky co ban trén cot silica gel dé thu duoc hop chit mong mudn (9mg).

Vi du téng hop 2: 6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2(trans-4-
(dimetylamino)xyclohexyl)-2-metyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on [hop chét 2]
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\
N\
' ond
N._O o ).,
o}
Buéc 1. Didu ché t-butyl (trans-4-(2-metyl-5-0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin)-2-yl)xyclohexyl)carbamat

Oﬁ
(o]

6,7-dihydroxy-3,4-dihydroisoquinolin-1(2H)-on (190mg, 1,06mmol, san phim

H
N‘Boc

trung gian 2), t-butyl-(trans-4-etynylxyclohexyl)carbamat (355mg, 1,59mmol),
Rus(CO);, (34mg, 0,05mmol) va Bippyphos (81mg, 0,16mmol) dugc bd sung lién tiép
vao 1,4-dioxan (9,5mL), va tién hanh thay thé khi agon, tiép theo 1a hdi luu & 120°C
trong 16 gio. Dung dich phan tng dugc lam ngudi dén nhiét do trong phong sau d6 dugc
cd trong diéu kién ap suat giam. Phan cén thu dugc duge tinh ché bang sic ky cot silica

gel dé thu dugc hop ch4t mong muébn nay (320mg).

Buéc 2. Diéu ché t-butyl (trans-4-(6-((2-(benzyloxy)-4,6-dimetylpyridin-3-
yl)metyl)-2-metyl-5-ox0-5,6,7,8-tetrahydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-2-
yl)xyclohexyl)carbamat

H
N‘Boc

N\ OBn O@

0
Hop cht mong mudn nay (225mg) thu dugc bang cach thuc hién phan tmg twong
tu nhu trong budc 2 cua vi du tong hop 1, chi khéc 1a t-butyl(trans-4-(2-metyl-5-oxo-
5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat (320mg,
0,77mmol) da tong hop trong budc 1 néu trén duge st dung thay cho 2-(trans-4-

(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on.

Buéc 3. Diéu ché t-butyl(trans-4-(6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-metyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-2-

-37-



42086

yl)xyclohexyl)carbamat

H
N~Boc
H
N.__O o@
0
t-butyl(trans-4-(6-((2-(benzyloxy)-4,6-dimetylpyridin-3-yl)metyl)-2-metyl-5-oxo-
5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat (225mg,
0,36mmol) di téng hop trong budc 2 néu trén va paladi/cacbon 10% (25mg) duoc bd
sung vao metanol (5SmL), sau d6 binh cAu chira khi hydro dugc gan vao. Dung dich phan

tmg duoc khudy & nhiét do trong phong trong 2 gid, dugc loc qua xelit, va chung ct

trong didu kién 4p suat giam @8 thu duoc hop chit mong mudn nay (212mg).

Buéc 4. Diéu ché 2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-0xo-1,2-
dihydropyridin-3-yl)metyl)-2-metyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on

NH,
H p
N.__O o ).,
0
t-butyl(trans-4-(6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-metyl-5-

0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat (200 mg
0,37mmol) di tdng hop trong buédc 3 néu trén va dung dich axit cloyhydric-1,4-dioxan
4M (2mL) duge bd sung lién tiép vao metanol (SmL), sau d6 dung dich phan tmg dugc
khudy & nhiét do trong phong trong 1 gid. Sau khi hoan thanh phan tmg, dung dich phan
tng duogc trung hoa bang cich bd sung dung dich nuéc natri bicacbonat bdo hoa va chiét
bang cach sir dung metanol-cloroform 20%. Lép hiru ¢6 da chiét dugc 1am kho bang cach
str dung natri sulfat khan va c0 trong didu kién ap sudt giam, va phén cin thu dugc duoc

tinh ché bang sic ky cot silica gel co ban dé thu dwoc hop chit mong mudn nay (182mg).

Bude 5. 6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2-metyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on [hop chét 3]
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2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-metyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (160mg,
0,37mmol) di tong hop trong budc 4 néu trén va dung dich nudc formaldehyt 37%
(67uL, 0,8mmol) duoc bd sung lién tiép vao metanol (4mL). Hn hop dugc khudy &
nhiét do trong phong trong 10 phtt, va natri triaxetoxyboron hydrua (388mg, 1,83mmol)
duoc bd sung vao do, tiép theo 1a khudy & nhiét d trong phong trong 18 gid. Sau khi
hoan thanh phan tmg, dung dich phan tmg dugc trung hoa bang natri bicacbonat va chiét
bang cach sir dung metanol-cloroform 20%. Ldp hitu c6 da chiét duoc rira bing dung
dich nude mudi, lam kho bang cach sir dung natri sulfat khan, va chung cit trong diéu
kién 4p suét giam. Phén cén thu dugc dugc tinh ché bang sic ky cot silica gel co ban dé

thu duoc hop chit mong mudn nay (112mg).

Vi du tong hop 3] 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chat 3]

Hop chit mong mudn nay (30mg) dugc tdng hop bang cach thuc hién cac phan
ung tuong ty nhu trong vi du tong hop 2, chi khac l1a 6,7-dihydroxy-5-metyl-
dihydroisoquinolin-1(2H)-on (San phidm trung gian 6) dugc st dung thay cho 6,7-
dihydroxy-3,4-dihydroisoquinolin-1(2H)-on trong buéc 1 cua vi du tong hop 2.

Vi du tong hop 4] 4-chloro-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2-(trans-4-(dimetyl)amino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chat 4]

Hop chit mong mudn nay (160mg) duoc tdng hop bang cach thuc hién céc phan
ung tuong tu nhu trong vi du tdng hop 2, chi khic 1a 8-clo-6,7-dihydroxy-5-metyl-3,4-
dihydroisoquinolin-1(2H)-on [hop chit trung gian 5] dugc st dung thay cho 6,7-
dihydroxy-3,4-dihydroisoquinolin-1(2H)-on trong budc 1 cua vi du tong hop 2.

Vi du téng hop 5] Diéu ché cac chat dong phan 4-clo-6-((4,6-dimetyl-2-0x0-1,2-
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dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A va B [hop chit 5 va hop chét 6]

4-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chét 4] d4 tong hop trong vi du tong hop 4 dugc tach thanh cac chit dong
phan dbi quang trong cac didu kién sau. Héa hoc lap thé tuyét d6i cua mdi chit ddng

phan khong dugc xac dinh.
Cot: Daicel Chiralcel OZ-H, 4,6 x 250 mm, 5 uM
Nhiét do: 35°C
Tbc do dong: 0,8mL/phut
Chiéu dai budc séng: 270 nm

Dung méi rira giai: n-hexan: etanol: dietylamin = 500: 500: 0,4 (% thé tich/thé
tich)

Dinh tht nhit: 17,9 phut - chit chat ddng phan A (99,9%ee)
Dinh tht hai: 28,3 phut - chit chit ddng phan B (99,9%ee)

Vi du téng hop 6: 4,9-diclo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2-(trans-4-(dimetylamino)xyclohexyl)-2-metyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 7]

Hop chit mong mudn nay (1,8mg) duoc tdng hop bang cach thuc hién cic phan
g twong tu nhu trong vi du téng hop 2, chi khac 1a 5,8-diclo-6,7-dihydroxy-5-metyl-
3,4-dihydroisoquinolin-1(2H)-on [hop chét trung gian 7] dugc sit dung thay cho 6,7-
dihydroxy-3,4-dihydroisoquinolin-1(2H)-on trong budc 1 cta vi du tong hop 2.

Bang 1

CAu triic | Danh phép | MS[M+H]"

Pho 'H-NMR (300 MHz)

\ 6-((4,6-dimetyl-2-oxo0-1,2-

dihydropyridin-3-yl)metyl)-2-(trans-4-
1 | 0 O ), (dimetylamino)xyclohexyl)-2,4-dimetyl- 480,3
AN o 7,8-dihydro-[1,3]dioxolo[4,5-
0

glisoquinolin-5(6H)-on
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Phd "H-NMR (300 MHz, CDCl;) 6 6,33(s, 1H), 5,91(s, 1H), 4,79(s, 2H), 3,70-3,42(m, 2H), 2,70-
2,65(m, 2H), 2,53(s, 3H), 2,27(s, 12H), 2,24-2,19(m, 1H), 2,01-1,95(m, 4H), 1,65-1,62(m, 1H),
1,55(s, 3H), 0,90-0,83(m, 4H).
N 6-((4,6-dimetyl-2-ox0-1,2-
H dihydropyridin-3-yl)metyl)-2-(trans-4-
| N0 O S (dimetylamino)xyclohexyl)-2-metyl-7,8- 4663
AN o dihydro-[1,3]dioxolo[4,5-glisoquinolin-
2 o) 5(6H)-on
Phd "H-NMR (300 MHz, CDCl3) 6 11,92(bs, 1H), 7,44(s, 1H), 6,46(s, 1H), 5,92(s, 1H), 4,75(s, 2H),
3,58(t, 2H), 2,74(t, 2H), 2,40-2,05(m, 13H), 2,10-1,80(m, 4H), 1,70-1,62(m, 1H), 1,56(s, 3H), 1,40-
1,05(m, 4H).
e 6-((4,6-dimetyl-2-oxo-1,2-
H dihydropyridin-3-yl)metyl)-2-(trans-4-
| N0 o ), (dimetylamino)xyclohexyl)-2,9-dimetyl- 480,3
3 AN o 7,8-dihydro-[1,3]dioxolo[4,5-
0 glisoquinolin-5(6H)-on
Phé "H-NMR (300 MHz, CDCls) 6 11,67(brs, 1H), 7,36(s, 1H), 5,91(s, 1H), 4,76(2H, d), 3,59(t,
2H), 2,69(t, 2H), 2,30(s, 3H), 2,28(d, 9H), 2,16(m, 1H), 2,09(s, 3H), 1,97(m, 4H), 1,75(m, 1H),
1,57(s, 3H), 1,25(m, 4H).
N 4-clo-6-((4,6-dimetyl-2-oxo-1,2-
H dihydropyridin-3-yl)metyl)-2-(trans-4-
| N0 SN (dimetylamino)xyclohexyl)-2,9-dimetyl- 514,2
4 AN o 7,8-dihydro-[1,3]dioxolo[4,5-
o d glisoquinolin-5(6H)-on
Ph6 'H-NMR (300 MHz, CDCls) 6 11,30(brs, 1H), 5,91(s, 1H), 4,77(d, 2H), 3,55(t, 2H), 2,65(t,
2H), 2,34(s, 3H), 2,27(d, 9H), 2,15(m, 1H), 2,06(s, 3H), 1,98(m, 4H), 1,81(m, 1H), 1,62(s, 3H),
1,27-1,23(m, 4H).
N Chat ddng phan 4-clo-6-((4,6-dimetyl-2-
H ox0-1,2-dihydropyridin-3-yl)metyl)-2-
5 ‘ N © SN (trans-4-(dimetylamino)xyclohexyl)-2,9- 514,2
AN o dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
o d glisoquinolin-5(6H)-on A
"H-NMR khéng dugc do do sb luong c6 han.
N Chét ddng phan 4-clo-6-((4,6-dimetyl-2-
H ox0-1,2-dihydropyridin-3-yl)metyl)-2-
6 | N© SN (trans-4-(dimetylamino)xyclohexyl)-2,9- 514,2
AN o dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
o d glisoquinolin-5(6H)-on B
TH-NMR khéng duoc do do s6 luong c6 han.
N 4,9-diclo-6-((4,6-dimetyl-2-oxo-1,2-
H Cl dihydropyridin-3-yl)metyl)-2-(trans-4-
l N0 SN (dimetylamino)xyclohexyl)-2-metyl-7,8- 534,2
7 AN o dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
0 cl 5(6H)-on
Ph6 "H-NMR (300 MHz, CDCl;) § 11,2(bs, 1H), 5,91(s, 1H), 4,74(s, 2H), 3,59(t, 2H), 2,83(t, 2H),
2,33(s, 3H), 2,30(s, 6H), 2,26(s, 3H), 2,22(t, 1H), 2,01-1,98(m, 4H), 1,85(t, 1H), 1,67(s, 3H), 1,31-
1,22(m, 4H).

Vi du tbng hop 7: 2-(trans-4-aminoxyclohexyl)-9-clo-6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chat 8] va 9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
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(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on raxemat [hop chat 9]

Buéc 1. Piéu ché t-butyl-((trans-4-(2,4-dimetyl-5-ox0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat

OK(j
(0]

6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on (2,5g, 12,9mmol, san

H
N‘Boc

phdm trung gian 1), t-butyl-(trans-4-etynylxyclohexyl)carbamat (7,2g, 32,2mmol),
Ru;(CO);, (415mg, 0,65mmol) va Bippyphos (985mg, 1,94mmol) dugc b sung lién tiép
vao 1,4-dioxan (125mL), va tién hanh thay thé khi agon, tiép theo 1a hodi luu & 120°C
trong 16 gio. Dung dich phan tng dugc lam ngudi dén nhiét do trong phong sau dé dugc
cb trong diéu kién 4p sudt giam. Phan cén thu duge dugc tinh ché bang sic ky cot silica

gel dé thu dugc hop chit mong muén nay (3,59g).

Buéc 2. Diéu ché t-butyl-((trans-4-(9-clo-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-glisoquinolin-2-yl)xyclohexyl)carbamat

cl
o ),
, 0

t-butyl-((trans-4-(2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3 ]dioxolo[4,5-

H
N‘Boc

glisoquinolin-2-yl)xyclohexyl)carbamat (885mg, 2,1mmol) d& tong hop trong buéc 1 néu
trén dugc bd sung vao axit axetic (10mL), sau d6 N-closucxinimit (567mg, 4,3mmol)
duge bd sung vao d6. Dung dich phan tng duge lam nong dén 70°C va khudy trong 1
gio. Sau khi hoan thanh phan ung, dung dich phan ung dugc lam ngudi dén nhiét do
trong phong, dugc trung hoa bang cach bd sung dung dich nude natri bicacbonat bao hoa,
va chiét bang cach str dung etyl axetat. L6p hiru ¢ da chiét duoc 1am khd trén natri sulfat
khan va chung cét trong didu kién 4p suét giam. Phén cén thu duge duge tinh ché bang

sdc ky cot silica gel dé thu dugc hop chit mong mudn nay (356mg).

Buéc 3. DPidu ché t-butyl-((trans-4-(6-((2-(benzyloxy)-4,6-dimetylpyridin-3-
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ylmetyl)-9-clo-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-2-

H
N
Cl
[ N\ OBn e} )
= N o
(0]

Hop chéit mong muén nay (150mg) thu dugc bang cach thuc hién phan tmg twong

yl)xyclohexyl)carbamat

~“Boc

tu nhu trong budc 2 cta vi du tong hop 2 bang cach st dung t-butyl-((trans-4-(9-clo-2,4-
dimetyl-5-0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-2-
yl)xyclohexyl)carbamat (150mg, 0,33mmol) da tong hop trong budc 2 néu trén.

Buéc 4. Diéu  ché  t-butyl-(trans-4-(9-clo-6-((4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-
glisoquinolin-2-yl)xyclohexyl)carbamat

H Cl
N.__O o J.,
\\E;r;IiV/N (6]
(¢}

Hop chit mong mudn nay (120mg) thu dugc bang cach thuc hién phan (g tuong

H
N~Boc

tu nhu trong budc 3 cia vi du tbng hop 2 bang cach str dung t-butyl-((trans-4-(6-((2-
(benzyloxy)-4,6-dimetylpyridin-3-yl)metyl)-9-clo-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat (150mg, 0,22mmol) da tdng

hop trong budc 3 néu trén.

Buéc 5. Diéu ché 2-(trans-4-aminoxyclohexyl)-9-clo-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on [hop chit 8]
NH,
H Cl ><(j’
N.__O o J.,
O

t-butyl-(trans-4-(9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4-
dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-2-
yl)xyclohexyl)carbamat (120mg, 0,20mmol) déa tbng hop trong budc 4 néu trén va dung
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dich axit cloyhydric-1,4-dioxan 4M (2mL) dugc bd sung lién tiép vao metanol, sau d6
dung dich phan tmg dugc khudy & nhiét do trong phong trong 2 gio. Sau khi hoan thanh
phéan Gng, dung dich phan Umg dugc trung hoa bang cach bd sung dung dich nudc natri
bicacbonat bdo hoa va chiét bang cach st dung metanol-clorofom 20%. Lép hitu c¢6 da
chiét dugce 1am kho bang cach sir dung natri sulfat khan va co trong didu kién ap suit

giam dé thu duoc hop chit mong mudn nay (91mg).

Bu6c 6. Didu ché 9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 9]

\
N
H Cl
N.__O o ).,
I ’
\(g/N (6]
O

2-(trans-4-aminoxyclohexyl)-9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (90,6mg,
0,19mmol) di tdng hop trong budc 5 néu trén va dung dich nudc formaldehyt 37%
(31uL, 0,41mmol) dugc bd sung lién tiép vao metanol (2mL), tiép theo 1a khudy & nhiét
do trong phong trong 10 phut. Natri triaxetoxyboron hydrua (197mg, 0,93mmol) duoc b
sung vao hén hop phan tng, tiép theo 1a khudy & nhiét d6 trong phong trong 18 gid. Sau
khi hoan thanh phan tng, dung dich phan ung dugc trung hoa bang dung dich nuéc natri
hydroxit 1M va chiét bing cach st dung metanol-clorofom 20%. Lép hitu c6 da chiét
duoc rira bang dung dich nudc mudi, 1am kho bang cach st dung natri sulfat khan, va
chung cit trong diéu kién ap suét giam. Phén cén thu duoc dwoc tinh ché bang sic ky cot

silica gel co ban dé thu dwugc hop chit mong mudn nay (50mg).

Vi du tdbng hop 8 Chit dong phan 9-clo-6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-glisoquinolin-5(6H)-ons A va B [hop chit 10 va hop chit 11]

\
~
H Cl
N.__O o ).,
| 1
\%/LN (0]
(0]
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9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chét 9] d tong hop trong vi du tdng hop 7 dugc tach thanh cic chit dong
phan dbi quang trong cac diu kién sau. Hoa hoc 1ap thé tuyét ddi ciia mdi chét dong
phén khong dugc x4c dinh.

Cot: Daicel Chiralcel OZ-H, 4,6 x 250 mm, 5 pM

Nhiét do: 35°C

Tbc @6 dong: 0,9mL/phit

Chiéu dai budc séng: 270 nm

Dung moi rira giai: n-hexan: etanol: dietylamin = 600: 400: 0,4 (% thé tich/thé
tich)

Dinh tht nhit: 13,7 phut - chit chat dong phan A (99,9%ee)

Dinh tht hai: 22,0 phut - chit chat ddng phan B (99,9%ee)

Vi du tong hop 9] 9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-
(cis-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chit 12]

Hop chit mong mudn nay (25mg) dugc tdng hop bang cach thuc hién céc phan
ing tuong tu nhu trong vi du tbng hop 7, chi khic 1a t-butyl-(cis-4-
etynylxyclohexyl)carbamat [hop chét trung gian 9] duoc st dung thay cho t-butyl-(trans-
4-etynylxyclohexyl)carbamat trong budc 1 cua vi du tdng hop 7.

Vi du tong hop 10: 9-clo-2-(trans-4-(dimetylamino)xyclohexyl)-6-((4-metoxy-6-
metyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chit 13]

Hop chit mong mudn nay (31mg) dugc tdng hop bang cach thuc hién cic phan
ung tuong ty nhu trong vi du tdbng hop 7, chi khac 1a 2-(benzyloxy)-3-(clometyl)-4-
metoxy-6-metylpyridin  dugc st dung thay cho 2-(benzyloxy)-3-(clometyl)-4,6-
dimetylpyridin trong bude 3 cua vi du tong hop 7.

Vi du tdng hop 11: 9-clo-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-6-((6-
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metyl-2-oxo0-4-propyl-1,2-dihydropyridin-3-yl)metyl)-7,8-dihydro-[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chat 14]

Hop chat mong mudn nay (50mg) dugc tong hop bing cach thuc hién cic phan
tmg tuong ty nhu trong vi du tong hop 7, chi khéac 1a 2-(benzyloxy)-3-(clometyl)-6-
metyl-4-propylpyridin dugc st dung thay cho 2-(benzyloxy)-3-(clometyl)-4,6-
dimetylpyridin trong budc 3 cta vi du tong hop 7.

Vi du tong hop 12: 9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(etylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chat 15]

Hop chit mong mudn nay (12mg) thu duge bang cach thuc hién phan tng twong
tu nhu trong budce 6 ciia vi du tng hop 7, chi khéc 1a axetaldehyt (1 dwong lugng) dugce
str dung thay cho dung dich nuéc formaldehyt 37% trong budc 6 cta vi du téng hop 7.

Vi du téng hop 13: 9-clo-2-(trans-4-(dietylamino)xyclohexyl)-6-((4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 16]

Hop chit mong mudn nay (34mg) thu duoc bang cach thuc hién phan tng twong
tu nhu trong bude 6 cua vi du téng hop 7, chi khic 1a axetaldehyt (1,5 dwong luong)
dugc str dung thay cho dung dich nugc formaldehyt 37% trong budc 6 cua vi du téng hop
7.

Vi du tong hop 14: 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2,4-dimetyl-2-(trans-4-(piperidin-1-yl)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 17]

2-(trans-4-aminoxyclohexyl)-9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (21mg,
0,043mmol) da tong hop trong budc 5 cla vi du tbng hop 7 duogc bd sung vao N,N-
dimetylformamit (0,5mL), sau d6 kali cacbonat (30mg, 0,215mmol) va 1,5-
dibromopentan (7pL, 0,052mmol) duoc bd sung lién tiép vao d6. Dung dich phan tng
duge khudy & nhiét do trong phong trong 17 gio sau d6 dugce chiét bang cach st dung

nuée va metanol-clorofom 20%. L6p hiru ¢6 da chiét duge 1am kho bang céch sir dung
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natri sulfat khan va cé trong diéu kién 4p suit giam. Phén cén thu dugce duge tinh ché

bang sic ky cbt silica gel co ban dé thu duoc hop chit mong mubn nay (12,2mg).

Vi du tong hop 15: 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2,4-dimetyl-2-(trans-4-(pyrolidin-1-yl)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 18]

Hop chét mong mudn nay (5,6mg) dugc tbng hop biang cach thuc hién cic phan
ung tuong tu nhu trong vi du tong hop 14, chi khac 1a 1,4-dibromobutan dugc st dung
thay cho 1,5-dibromobutan trong vi du tong hop 14.

Vi du téng hop 16: (2S)-N-(trans-4-(9-clo-6-((4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl))metyl)-2,4-dimetyl-5-o0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-
glisoquinolin-2-yl)xyclohexyl)-2-hydroxybutanamit [hop chét 19]

2-(trans-4-aminoxyclohexyl)-9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (21mg,
0,043mmol) di téng hop trong budc 5 cta vi du tdng hop 7, axit (R)-2-hydroxybutanoic
(4,2mg, 0,04mmol), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (11mg,
0,057mmol) va hydroxybenzotriazol (7,3mg, 0,054mmol) dugc bd sung lién tiép vao
N,N-dimetylformamit (0,5mL), tiép theo 1a khudy & nhiét do trong phong trong 18 gio.
Nué6e da duge bd sung vao dung dich phin tng, chét rén thu dugc duoc gom lai bang
cach ioc va tinh ché bang sic ky cot silica gel co ban dé thu dugc hop chit mong muébn
nay (9mg).

Vi du téng hop 17: 2-((trans-4-aminoxyclohexyl)metyl)-9-clo-6-((4,6-dimetyl-2-
oxo-1,2-dihydropyridin-3)-yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 20] va 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-
3-yl)metyl)-2-((trans-4-(dimetylamino)xyclohexyl)metyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chat 21]

MB&i hop chét mong mudn nay (9mg hop chit 20 va Smg hop chét 21) duoc tong
hop bang cach thuc hién cdc phan ung twong tu nhu trong vi du tdng hop 7, chi khéc 14 t-
butyl-(trans-4-(propyn-2-yl)xyclohexyl)carbamat dugc st dung thay cho t-butyl-(trans-4-
etynylxyclohexyl)carbamat trong budc 1 cta vi du tong hop 7.
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Vi du téng hop 18: 9-clo-2-xyclohexyl-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-
3-yDmetyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét
22]

Hop chit mong muén nay (36mg) duoc tbng hop bang cach thuc hién cac phan
ung tuong tu nhu trong budc 1 dén bu6c 4 cua vi du tdbng hop 7, chi khac la
etynylxyclohexan dugc st dung thay cho t-butyl-(trans-4-etynylxyclohexyl)carbamat

trong bude 1 ctia vi du tong hop 7.

Vi du tdng hop 19: 9-clo-2-xyclopentyl-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-
3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét
23]

Hop chit mong mudn nay (58mg) dugc tbng hop bang cach thuc hién cac phan
ung tuong tu nhu trong budc 1 dén budc 4 cua vi du téng hop 7, chi khic Ia
etynylxyclopentan dugc st dung thay cho t-butyl-(trans-4-etynylxyclohexyl)carbamat
trong budc 1 ctia vi du tong hop 7.

Vi du téng hop 20: 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2,4-dimetyl-2-(tetrahydro-2H-pyran-4-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chit 24]

Hop chit mong mudn nay (23mg) dugc tbng hop bang cach thuc hién cac phan
ung tuong tw nhu trong budc 1 dén budc 4 cua vi du tébng hop 7, chi khac 1a 4-
etynyltetrahydro-2H-pyran ~ duwoc s dung  thay cho  t-butyl-(trans-4-
etynylxyclohexyl)carbamat trong budc 1 cua vi du tdng hop 7.

Vi du tdng hop 21: 9-clo-6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(dimetylamino)phenyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chat 25]

Hop chit mong mubn nay (18mg) duoc tong hop bang cich thuc hién cic phan
ung twong ty nhu trong vi du tbng hop 7, chi khac 1a 5-clo-6,7-dihydroxy-8-metyl-3,4-
dihydroisoquinolin-1(2H)-on [hop chét trung gian 4] va 4-etynyl-N,N-dimetylanilin dugc
stt dung thay cho lan luot 6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on va t-
butyl-(trans-4-etynylxyclohexyl)carbamat, trong budc 1 cua vi du tong hop 7.
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Vi du tong hop 22: 9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(dimetylamino)butyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on [hop chit 26]

Hop chét mong mudn nay (5,9mg) duge téng hop bang cach thuc hién cac phan
ung twong ty nhu trong vi du tdng hop 21, chi khac 12 N,N-dimetylhex-5-yn-1-amin dugc
str dung thay cho 4-etynyl-N,N-dimetylanilin trong vi du tong hop 21.

Vi du téng hop 23: 9-clo-6-((4,6-dimetyl-2-o0xo0-1,2-dihydropyridin-3-yl)metyl)-2-
(3,5-(dimetylisoxazol-4-yl)-2,4-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chat 27]

Hop chéit mong mudn nay (40mg) duoc tdng hop bang cach thuc hién cac phan
ung tuong tu nhu trong vi du tdng hop 7, chi khac 13 4-etynyl-3,5-dimetylisoxazol dugc
str dung thay cho t-butyl-(trans-4-etynylxyclohexyl)carbamat trong bude 1 cta vi du tong
hop 7.

Vi du téng hop 24: 9-clo-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-
2,4-dimetyl-2-(piperidin-4-y1)-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hgp
chat 28] va 9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-
(1-metylpiperidin-4-y1)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on  [hop chét
29]

Hop chit mong mudn nay (125mg hop chét 28 va 30mg hop chét 29) mdi dugc
tbng hop bang cach thuc hién cac phan Gng twong tw nhu trong vi du tdng hop 7, chi khéc
1a t-butyl-4-etynylpiperidin-1-carboxylat dugc st dung thay cho t-butyl-(trans-4-
etynylxyclohexyl)carbamat trong buéc 1 cua vi du tong hop 7.

Vi du téng hop 25: 9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(1-((R)-2-hydroxybutanoyl)piperidin-4-yl)-2,4-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 30]

Hop chit mong mudn nay (21mg) duge tbng hop bang cach thuc hién cac phan
ung tuong tu nhu trong vi du tdng hop 16, chi khac 1a 9-clo-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(piperidin-4-yl)-7,8-dihydro-[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 28] da tdng hop trong vi du tong hop 24 duge st dung
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thay cho 2-(trans-4-aminoxyclohexyl)-9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on trong vi du
téng hop 16.

Vi du tong hop 26: 9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-
2,4-dimetyl-2-(1-(2,2,2-trifloetyl)piperidin-4-yl)-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chat 31]

9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-
(piperidin-4-y1)-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (20mg, 0,04mmol,
Hop chét 28) da tbng hop trong vi du tdng hop 24, kali cacbonat (16mg, 0,12mmol) va
1,1,1-triflo-2-iodometan (19,6mg, 0,10mmol) duoc bd sung lién tiép vao N,N-
dimetylformamit (1,0mL). Dung dich phan Gng dugc hdi luu & 90°C trong 18 gid. Sau
khi dung dich phan tng dugc lam ngudi dén nhiét do trong phong, metanol-clorofom
20% va nude duge bd sung vao d6, va 16p hiru co dugc chiét. Lép hitu c¢6 da chiét duge
lam kho bing cach st dung natri sulfat khan va chung ct trong diéu kién ap suat giam.
Phén cén thu duoc dugce tinh ché bang sic ky cot silica gel co béan dé thu duoc hop chit

mong mudn nay (2,5mg).

Vi du téng hop 27: 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2,4-dimetyl-2-(1-metyl-1H-indol-5-y1)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chat 32]

Hop chit mong muén nay (109mg) dugc tbng hop bang cach thuc hién cic phan
Ung twong tu nhu trong vi du tdng hop 21, chi khac 1a 5-etynyl-1-metyl-1H-indol dugc
tdng hop theo phuong phap duge md ta trong WO2016154434 duogc sit dung thay cho 4-
etynyl-N,N-dimetylanilin trong vi du téng hop 21.

Vi du téng hop 28: 9-clo-6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-metoxyxyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on [hop chat 33]

Hop chit mong mudn nay (50mg) dugc téng hop bang cach thuc hién céc phan
ing tuong tu nhu trong vi du tbng hop 21, chi khic 1a trans-1-etynyl-4-
metoxycyclohexan dugc st dung thay cho 4-etynyl-N,N-dimetylanilin trong vi du tong

hop 21.
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Vi du tong hop 29: 9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-
2,4-dimetyl-2-(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 34]

Hop chit mong mudn nay (35mg) duoc tdng hop bang cach thuc hién cac phan
ung tuong tu nhu trong budce 1 dén budc 5 cua vi du tong hop 7, chi khac 1a t-butyl-
(trans-etynylxyclohexyl)(metyl)carbamat [hop chét trung gian 11] dugc st dung thay cho
t-butyl-(trans-4-etynylxyclohexyl)carbamat trong bude 1 cta vi du tong hop 7.

Vi du téng hop 30: 9-clo-6-((4,6-dimetyl-2-o0xo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-3-(dimetylamino)xyclobutyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 35]

Hop chit mong muén nay (3,5mg) dugc tbng hop bang cach thuc hién cac phan
mg tuong tu nhu trong vi du tbng hop 7, chi khac I1a t-butyl-(trans-3-
etynylxyclobutyl)carbamat ~ duwgc st dung  thay cho  t-butyl-(trans-4-
etynylxyclohexyl)carbamat trong budce 1 cta vi du tong hop 7.

Vi du téng hop 31: 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(cis-3-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chat 36]

Hop chit mong mudn nay (19mg) dugc tdng hop bang cach thuc hién cac phan
mg tuong tu nhu trong vi du tbng hop 7, chi khic 1a t-butyl-(cis-3-
etynylxyclohexyl)carbamat ~ dugc st  dung thay cho  t-butyl-(trans-4-
etynylxyclohexyl)carbamat trong buéc 1 cua vi du tdng hop 7.

Vi du téng hop 32: 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(cis-3-(dimetylamino)xyclopentyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 37]

Hop chéit mong muén nay (8mg) dugc tbng hop bang cach thuc hién céc phan tmg
tuong ty nhu trong vi du tbng hop 7, chi khic 1a t-butyl-(cis-3-
etynylxyclopentyl)carbamat ~ dwgc st dung thay cho  t-butyl-(trans-4-

etynylxyclohexyl)carbamat trong buéc 1 cua vi du téng hop 7.

Bang 2
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NH,
H Cl
N.__O o ).
m'\l (0}
0O

2-(trans-4-aminoxyclohexyl)-9-
clo-6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

486,2

Phd "TH-NMR (300 MHz, CDCI3+MeOD) & 5,96(s, 1H), 4,74(s, 2H), 3,42-3,37(m,
2H), 2,82-2,80(m, 2H), 2,46(s, 3H), 2,25(s, 6H), 2,05-2,01(m, 4H), 1,90-1,81(m,

2H), 1,62(s, 3H

,1,29-1,25(m, 4H).

\
N—
H Cl
N.__O o ).,
\E(v(/N (0]
0]

9-clo-6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-
(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

514,2

Phd TH-NMR (300 MHz, CDCl3) 6 11,40(bs, 1H), 5,91(s, 1H), 4,77(s, 2H), 3,48(t,
2H), 2,79(t, 2H), 2,50(s, 3H), 2,29-2,28(m, 12H), 2,25-2,20(m, 1H), 1,98-1,96(m,

4H), 1,90-1,85(m, 1H), 1,

61(s, 3H), 1,28-1,25(m, 4H).

10

\
N—
H Cl
N.__O o ).,
\“/\g/N (0]
(0]

Chét dong phéan 9-clo-6-((4,6-
dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2-
(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on A

514,2

"H-NMR khéng duoc do do s6 lwong c6 han.

11

N
~
H Cl
N.__O o ).,
l 1
\%/LN (6}
0

Chéat ddng phan 9-clo-6-((4,6-
dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-
(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on B

514,2

TH-NMR khong dugc do do s6 lugng c6 han.

12

\
N—
H cl ><O’
N._O 0
0]

9-clo-6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2-
(cis-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

514,2

Phé "H-NMR (300 MHz, CDCl;) d 5,93(s, 1H), 4,78(s, 2H), 3,49(t, 2H), 2,80(t,
2H), 2,50(s, 3H), 2,28(s, 12H), 2,25-2,20(m, 1H), 2,00-1,97(m, 4H), 1,90-1,85(m,
1H), 1,61(s, 3H), 1,28-1,25(m, 4H).

13

\
cl N~
H
N._0O o ).,
| !
\QZ/N (6]
0 0

b

9-clo-2-(trans-4-
(dimetylamino)xyclohexyl)-6-
((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

530,2
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Phd TH-NMR (300 MHz, CDCl3) 0 5,89(s, 1H), 4,73(s, 2H), 3,83(s, 3H), 3,38(t,
2H), 2,80(t, 2H), 2,51(s, 3H), 2,31(s, 3H), 2,28-2,25(m, 6H), 2,27-2,17(m, 1H),
1,99-1,96(m, 4H), 1,83-1,80(m, 1H), 1,61(s, 3H), 1,25-1,23(m, 4H).

9-clo-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-

cl k\

N_o o §. dimetyl-6-((6-metyl-2-0x0-4-
P ’ propyl-1,2-dihydropyridin-3- | 542.3
© yl)mety1)-7,8-dihydro-

e}

14 [1,3]dioxolo[4,5-glisoquinolin-
5(6H)-on
Phd "H-NMR (300 MHz, CDCl;) 6 11,10(bs, 1H) 5,93(s, 1H), 4,79(s, 2H), 3,48(t,
2H), 2,80(t, 2H), 2,61(t, 2H), 2,51(s, 3H), 2,27(s, 6H) 2,25-2,10(m, 1H), 2,09-
1,89(m, 4H), 1,88-1,71(m, 1H), 1,70-1,45(m, 8H), 1,39-1,10(m, 4H), 0,94(t, 3H).
H 9-clo-6-((4,6-dimetyl-2-0x0-1,2-
o N dihydropyridin-3-yl)metyl)-2-
8 o O><O/ (trans-4-(etylamino)xyclohexyl)- 5149
mN " 2 4-dimetyl-7,8-dihydro- ;
15 0 [1,3]dioxolo[4,5-glisoquinolin-
0 5(6H)-on
Pho "H-NMR (300 MHz, CDCls) 6 5,93(s, 1H), 4,77(s, 2H), 3,51-3,47(m, 2H),
2,83-2,73(m, 2H), 2,51(s, 3H), 2,30(s, 3H), 2,29(s, 3H), 2,12-1,88(m, 4H), 1,63(s,
3H), 1,35-1,17(m, 8H), 0,95-0,81(m, 3H).
9-clo-2-(trans-4-
( (dietylamino)xyclohexyl)-6-
’ a N~ ((4,6-dimetyl-2-oxo0-1,2-
N_o o><(\)/ dihydropyridin-3-yl)metyl)-2,4- | 542,3
16 \%/I/“@[ 5 d.imety1—7,8-di.hydro'- _
J [1,3]dioxolo[4,5-glisoquinolin-
5(6H)-on
Phd TH-NMR (300 MHz, CDCls) 6 5,91(s, 1H), 4,75(s, 2H), 3,47(t, 2H), 3,04-
3,01(m, 4H), 2,79(t, 2H), 2,48(s, 3H), 2,28(s, 3H), 2,27(s, 3H), 2,26-2,21(m, 2H),
2,10-2,06(m, 3H), 1,89-1,85(m, 4H), 1,67-1,62(m, 1H), 1,60(s, 3H), 1,37(t, 6H).
9-clo-6-((4,6-dimetyl-2-ox0-1,2-
’ Q dihydropyridin-3-yl)metyl)-2,4-
0 cl ) ><(j’ dimetyl-2-(trans-4-(piperidin)-1- 5543
[ i yl)xyclohexyl)-7,8-dihydro- ’
17 \R/I/"Qé[o [1,3]dioxolo[4,5-g]isoquinolin-
0 5(6H)-on
Phd "H-NMR (300 MHz, CDCls) 6 12,59(bs, 1H), 5,92(s, 1H), 4,77(s, 2H), 3,50(t,
2H), 2,79(t, 2H), 2,50(s, 3H), 2,49(s, 3H), 2,41(s, 1H), 2,27(s, 6H), 1,98(s, 2H)
1,98(s, 1H), 1,95(s, 1H), 1,79-1,77(m, 1H), 1,60(s, 4H), 1,59(s, 3H), 1,24-1,17(m,
6H), 0,87-0,81(m, 1H).
O 9-clo-6-((4,6-dimetyl-2-0x0-1,2-
ol N dihydropyridin-3-yl)metyl)-2,4-
B o O{j dimetyl-2-(trans-4-(pyrolidin)-1- 5403
| e yl)xyclohexyl)-7,8-dihydro- ’
18 \QL"Q@:O [1,3]dioxolo[4,5-g]isoquinolin-
0

5(6H)-on

Phd TH-NMR (300 MHz, CDCl3) 6 11,89(bs, 1H), 5,91(s, 1H), 4,76(s, 1H), 3,47(,
2H), 2,79(t, 2H), 2,73(s, 3H), 2,49(s, 3H), 2,28(s, 3H), 2,26(s, 3H), 2,16-2,08(m,
4H), 1,98-1,94(m, 4H), 1,84(s, 4H) 1,61(s, 3H), 1,29-1,25(m, 4H).
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HQ (2S)-N-(trans-4-(9-clo-6-((4,6-
EW dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2,4-

0 cl 0
| O dimetyl-5-0x0-5,6,7,8- 572,2
NN o tetrahydro-[1,3]dioxolo[4,5-
o)

19 glisoquinolin-2-yl)xyclohexyl)-
2-hydroxybutanamit
Phd TH-NMR (300 MHz, CDCls) 6 11,65(bs, 1H), 6,27(s, 1H), 5,91(s, 1H), 4,75(s,
2H), 4,05(s, 1H), 3,75(q, 1H), 3,65(t, 2H), 2,79(t, 2H), 2,49(s, 3H), 2,28(s, 3H),
2,26(s, 3H), 2,07-1,81(m, 6H), 1,61(s, 3H), 1,39-1,36(m, 4H), 1,24-1,22(m, 1H),
1,18-1,13(m, 1H), 0,96(t, 3H).
2-((trans-4-
cl aminoxyclohexyl)metyl)-9-clo-
N o o 6-((4,6-dimetyl-2-ox0-1,2-
m@@‘)@wz dihyd:l?gl};iycii_r;-g:zglmgty})QA- 500,2
20 S . ,o-qihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd "H-NMR (300 MHz, CDCls) 6 5,91(s, 1H), 4,76(s, 2H), 3,48(t, 2H), 3,16(s,
2H), 2,80(t, 2H), 2,61(s, 1H), 2,48(s, 3H), 2,28(s, 3H), 2,26(s, 3H), 1,87(s, 4H),
1,85(s, 2H), 1,66(s, 3H), 1,59-1,51(m, 1H), 0,88-0,85(m, 4H).
9-clo-6-((4,6-dimetyl-2-oxo-1,2-
cl dihydropyridin-3-yl)metyl)-2-
B o o ((trans-4-
P! K\Q‘N ~ | (dimetylamino)xyclohexyl)mety | 528,3
a1 o \ 1)-2,4-dimetyl-7,8-dihydro-
© [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd 'H-NMR (300 MHz, CDCl3) 6 12,11(bs, 1H), 5,91(s, 1H), 4,76(s, 2H), 3,48(s,
2H), 2,79(t, 2H), 2,49(s, 9H), 2,28(s, 6H), 2,02(s, 2H), 1,98(s, 1H), 1,89(s, 1H),
1,55(s, 1H), 1,37-1,33(m, 2H), 1,29-1,25(m, 2H), 1,10(t, 2H), 0,88-0,80(m, 4H).
9-clo-2-xyclohexyl-6-((4,6-
H cl dimetyl-2-oxo-1,2-
\Qﬁ ?@EO dihydropyridin-3-yDmety)-2.4- | -, -
NN o dimetyl-7,8-dihydro- ’
22 o) [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd "H-NMR (300 MHz, CDCls) § 5,90(s, 1H), 4,76(s, 2H), 3,79-3,75(m, 2H),
3,66-3,61(m, 2H), 3,47(t, 2H), 2,79(t, 2H), 2,49(s, 3H), 2,27(s, 3H), 2,26(s, 3H),
1,70-1,60(m, 1H), 1,59(s, 3H), 1,24-1,17(m, 6H).
9-clo-2-xyclopentyl-6-((4,6-
H cl dimetyl-2-oxo0-1,2-
\E\i :X;[%p dihydropyridin-3-yl)metyl)-2,4- 4572
NN o dimetyl-7,8-dihydro- ’
23 0 [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd "H-NMR (300 MHz, CDCl;) 6 11,42(bs, 1H), 5,90(s, 1H), 4,76(s, 2H), 3,438(t,
2H), 2,79(t, 2H), 2,48(s, 3H), 2,27(s, 3H), 2,25(s, 3H), 1,77-1,75(m, 1H), 1,67(s,
3H), 1,61-1,50(m, 8H).
9-clo-6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2,4-
24

cl o
H
|N o 0><Q dimetyl-2-(tetrahydro-2H-pyran- 4739
NN o 4-y1)-7,8-dihydro- ’
0 [1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on
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Phd TH-NMR (300 MHz, CDCLy) 6 10,55(bs, 1H), 5,90(s, 1H), 4,76(s, 2H), 4,03(t,
2H), 3,47(t, 2H), 3,37(t, 2H), 2,80(t, 2H), 2,49(s, 3H), 2,28(s, 3H), 2,25(s, 3H),
1,70(t, 1H), 1,63(s, 3H), 0,88-0,83(m, 4H).

25

\
N—
H cl ><©/
N._0O 0
O

9-clo-6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)phenyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on

508,2

Phé "H-NMR (300 MHz, CDCl;) 6 7,45(s, 1H), 7,42(s, 1H), 6,69(s, 1H), 6,66(s,
1H), 5,90(s, 1H), 4,76(s, 2H), 3,45(t, 2H), 2,94(s, 6H), 2,77(t, 2H), 2,55(s, 3H),
2.26(s, 4H), 2,25(s, 3H), 2,02(s, 3H).

26

\
N—
H Cl
N._O 0
m’\l (0]
o

9-clo-6-((4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)butyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on

488,2

Phd TH-NMR (300 MHz, CDCL) 8 5,94(s, 1H), 4,79(s, 2H), 3,50(t, 2H), 2,81(t,
2H), 2,58-2,53(m, 2H), 2,50(s, 3H), 2,44(s, 3H), 2,29(s, 6H), 2,04-1,98(m, 2H),
1,67(s, 3H), 1,60-1,51(m, 2H), 1,32-1,26(m, 5H).

27

Cl N
H = N
b O%O
mN )
O

9-clo-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-
(3,5-(dimetylisoxazol-4-yl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

484,2

Phd TH-NMR (300 MHz, CDCl3) 3 5,92(s, 1H), 4,76(d, 2H), 3,49(t, 2H), 2.81(,

2H), 2,54(s, 3H), 2,50(s, 3H), 2

37(s, 3H), 2,27(s, 6H), 2,01(s, 3H).

28

H Ci NH
N._O 0o
\E%\é\/N (0]
(0]

9-clo-6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2,4-
dimetyl-2-(piperidin-4-yl)-7,8-
dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

472,2

Phé TH-NMR (300 MHz, CDCl3) 6 5,90(s, 1H), 4,76(s, 2H), 3,49(t, 2H), 3,16-
3,12(m, 2H), 2,79(t, 2H), 2,59(t, 2H), 2,49(s, 3H), 2,28(s, 3H), 2,26(s, 3H), 2,00-
1,92(m, 1H), 1,84-1,80(m, 2H), 1,62(s, 3H), 1,44-1,38(m, 2H).

29

/
H Cl N
N.__O 0
mr\l (0}
0]

9-clo-6-((4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2,4-
dimetyl-2-(1-metylpiperidin-4-
y1)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on

486,2

Phd TH-NMR (300 MHz, CDCls) 4 11,53(bs, 1H), 5,90(s, 1H), 4,76(s, 2H), 3,48(t,
2H), 2,79(t, 2H), 2,48(s, 3H), 2,28(s, 3H), 2,26(s, 6H), 1,92-1,88(m, 1H), 1,84-
1,79(m, 4H), 1,70-1,52(m, 7H).

30

0]
o N)&\(\
H
o o><© OH
\H/W;QN O
0

9-clo-6-((4,6-dimetyl-2-0x0-1,2-

dihydropyridin-3-yl)metyl)-2-(1-
((R)-2-hydroxybutanoyl)

piperidin-4-yl)-2,4-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

558,2
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Phé TH-NMR (300 MHz, CDCls) 6 11,64(bs, 1H), 5,91(s, 1H), 4,76(s, 2H), 4,72(s,
1H), 4,30(s, 1H), 3,79-3,77(m, 2H), 3,51(t, 2H), 3,00(t, 1H), 2,80(t, 2H), 2,61(t,
1H), 2,49(s, 3H), 2,28(s, 3H), 2,26(s, 3H), 2,12-2,09(m, 1H), 1,94-1,91(m, 1H),

1,62(s, 3H), 1,46-1,38(m, 4H), 1,20(t, 3H), 0,87-0,82(m, 1H).

9-clo-6-((4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2,4-

H Cl N
N0 0 dimetyl-2-(1-(2,2,2)- 5549
mN g trifloetyl)piperidin-4-yl)-7,8- ’
S dihydro-[1,3]dioxolo[4,5-

7/CF3

31
glisoquinolin-5(6H)-on
Pho 'H-NMR (300 MHz, CDCl;) § 5,93(s, 1H), 4,78(s, 2H), 3,03-3,00(m, 2H),
2,82(t, 2H), 2,51(s, 3H), 2,30(s, 3H), 2,27(s, 3H), 1,87-1,81(m, 2H), 1,64(s, 3H),
1,30(s, SH), 0,95-0,82(m, 4H).
_— 9-clo-6-((4,6-dimetyl-2-ox0-1,2-
ol N— dihydropyridin-3-yl)metyl)-2,4-
N o o dimetyl-2-(1-metyl-1H-indol-5- | < ¢,
m @ y1)-7,8-dihydro- ;
32 °© v [1,3]dioxolo[4,5-glisoquinolin-
0 5(6H)-on
Phd "TH-NMR (300 MHz, CDCl;) § 7,85(d, 1H), 7,44(dd, 1H), 7,31(d, 1H), 7,06(d,
1H), 6,49(d, 1H), 5,87(s, 1H), 4,75(s, 2H), 3,77(s, 3H), 3,47-3,40(m, 2H), 2,79-
2,74(m, 2H), 2,57(s, 3H), 2,24(d, 6H), 2,10(s, 3H)
o 9-clo-6-((4,6-dimetyl-2-ox0-1,2-
H ol = dihydropyridin-3-yl)metyl)-2-
N. 0O oﬂ (trans-4-metoxyxyclohexyl)-2,4- 501.2
\Eg/N 5 dimetyl-7,8-dihydro- ’
33 S [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phé 'H-NMR (300 MHz, CDCl3) 6 13,0(bs, 1H), 5,94(s, 1H), 4,78(s, 2H), 3,50(t,
2H), 3,47(s, 3H), 3,14-3,09(m, 1H), 2,80(t, 2H), 2,51(s, 3H), 2,29(s, 6H), 2,15-
2,12(m, 2H), 1,99-195(m, 2H), 1,85(t, 1H), 1,62(s, 3H), 1,33-1,13(m, 4H).
H 9-clo-6-((4,6-dimetyl-2-oxo-1,2-
! ol N~ dihydropyridin-3-yl)metyl)-2,4-
N__O Oﬁ - dimetyl-2-(trans-4- 500.2
\E/IN ' (metylamino)xyclohexyl)-7,8- ’
34 °© dihydro-[1,3]dioxolo[4,5-
0 glisoquinolin-5(6H)-on
Phd "H-NMR (300 MHz, CDCl3) 6 5,91(s, 1H), 4,77(s, 2H), 3,49(t, 2H), 2,80(t,
2H), 2,50(s, 3H), 2,42(s, 3H), 2,35-2,30(m, 1H), 2,29(s, 3H), 2,27(s, 3H), 2,04~
1,93(m, SH), 1,86-1,81(m, 1H), 1,62(s, 3H), 1,34-1,26(m, 2H), 1,11-0,99(m, 2H).
9-clo-6-((4,6-dimetyl-2-0x0-1,2-
\ dihydropyridin-3-yl)metyl)-2-
Ho o ¢ N~ (trans-3-
| Oﬁ (dimetylamino)xyclobutyl)-2,4- | 486,2
35 NN o dimetyl-7,8-dihydro-
0 [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Ph6 'H-NMR (300 MHz, CDCls) § 11,5(bs, 1H), 5,91(s, 1H), 4,77(s, 2H), 3,51(t,
2H), 2,81(t, 2H), 2,76-2,68(m, 2H), 2,53(s, 3H), 2,30(s, 3H), 2,27(s, 3H), 2,11(s,
10H), 1,62(s, 3H).
9-clo-6-((4,6-dimetyl-2-ox0-1,2-
36

cl
H
N0 O /N dihydropyridin-3-yl)metyl)-2-
l \ . 5142
NN o (cis-3-
0 (dimetylamino)xyclohexyl)-2,4-
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dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phé "TH-NMR (300 MHz, CDCl3) 6 12,8(bs, 1H), 5,94(s, 1H), 4,78(s, 2H), 3,49(t,
2H), 2,80(t, 2H), 2,50(s, 3H), 2,29(s, 13H), 2,10-2,06(m, 1H), 1,96-1,87(m, 4H),
1,62(s, 3H), 1,29-1,10(m, 4H).
9-clo-6-((4,6-dimetyl-2-o0x0-1,2-
dihydropyridin-3-yl)metyl)-2-

H Cl “/ :
N_. _O o Ju, ! \ (018—3-
I%/h?(é[ >g/> (dimetylamino)xyclopentyl)-2,4- | 500,2
© dimetyl-7,8-dihydro-
37 o [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd TH-NMR (300 MHz, CDCL;) 6 12,23(bs, 1H), 5,91(s, 1H), 4,76(s, 2H), 3,47(t,
2H), 2,78(t, 2H), 2,50-2,35(m, 1H), 2,47(s, 3H), 2,27(d, 6H), 2,22(d, 6H), 2,01-
1,99(m, 2H), 1,87-1,83(m, 1H), 1,75-1,71(m, 2H), 1,59-1,43(m, 2H), 1,24(s, 3H)

Vi du tdbng hop 33: 2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl—7,8-dihydro—[1,3]dioxolo[4,5—g]isoquinolin-
5(6H)-on [hop chit 38] va 6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chit 39]

\
N—
H
N._O o><§fi:y
\E/I/N (0]
o}

Buéc 1. Didu ché t-butyl-((trans-4-(2,4,9-trimetyl-5-0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat

HN o
(o]

Hop chit mong mudn nay (800g) thu dugc bang cach thuc hién phéan ng twong tu

H
N\Boc

nhu trong budc 1 cia vi du tobng hop 2, chi khac 1a 6,7-dihydroxy-5,8-dimetyl-3,4-
dihydroisoquinolin-1(2H)-on [hop chit trung gian 3] dugc st dung thay cho 6,7-
dihydroxy-3,4-dihydroisoquinolin-1(2H)-on trong budc 1 cta vi du tong hop 2.

Buéc 2. Didu ché t-butyl-((trans-4-(6-((2-(benzyloxy)-4,6-dimetylpyridin-3-
yl)metyl)-2,4,9-trimetyl-5-0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-2-
yl)xyclohexyl)carbamat
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l N -0Bn O><(>/
% N o
0]

Hop chit mong mudn nay (258g) thu dugc bang cach thuc hién phan Gng tuong tu

H
N\Boc

nhu trong budc 2 cia vi du tbng hop 2 bang cach st dung t-butyl-((trans-4-(2,4.,9-
trimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin)-2-
yl)xyclohexyl)carbamat (200mg, 0,46mmol) da tong hop trong budc 1 néu trén.

Buée 3. Diéu ché 2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on [hop chat 38]
NH,
H ><(j
N O o oy
(0]

t-butyl-((trans-4-(6-((2-(benzyloxy)-4,6-dimetylpyridin-3-yl)metyl)-2,4,9-trimetyl-
5-0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat
(258mg, 0,41mmol) da tdng hop trong bude 2 néu trén va dung dich axit cloyhydric-1,4-
dioxan 4M (1,5mL) dugc bd sung lién tiép vao metanol, sau d6 dung dich phéan ing duoc
khudy & nhiét do trong phong trong 12 gid. Sau khi hoan thanh phan tmg, dung dich phan
ung dugc trung hoa bing cach bd sung dung dich nudc natri bicacbonat bdo hoa va chiét
bang cach st dung metanol-clorofom 20%. Lép hitu c6 da chiét dugc lam khd bing cach
str dung natri sulfat khan va c0 trong didu kién ap suét giam. Phén cén thu duge duoc
khudy trong dung dich hdn hop chira etyl este-dietyl ete 20% trong 1 gio, va chét ran thu

duogc duoc loc va rira dé thu dugc hop chit mong mubn nay (137mg).

Buéc 4. Diu ché 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on [hop chat 39]
N
\E/I/N o
(e}
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Hop chit mong mudn nay (80mg) thu dugc bang cach thuc hién phéan ing twong
tuy nhu trong budc 5 cia vi du tong hop 2 bang cach st dung 2-(trans-4-
aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-
7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (130mg, 0,27mmol) d& tong hop

trong budc 3 néu trén.

Vi du téng hop 34: Céc chét dong phan 6-((4,6-dimetyl-2-0xo-1,2-dihydropyridin-
3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on A va B [hop chit 40 va hop chét 41]

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on da tong hop trong vi du tbng hop 33 dugc tach thanh cac chét ddng phan d6i
quang trong cac diéu kién sau. Héa hoc 1ap thé tuyét di ctia mdi chat déng phan khong
duogc xac dinh.

Cot: Daicel Chiralcel OZ-H, 4,6 x 250 mm, 5 pM

Nhiét do: 35°C

Téc dd dong: 0,8mL/pht

Chiéu dai bu6c séng: 270 nm

Dung moi rira giai: n-hexan: etanol: dietylamin = 500: 500: 0,4 (% thé tich/thé
tich)

Dinh thir nhat: 15,8 phut - chit chit dong phan A (99,9%ee)

Dinh tht hai: 23,1 phit - cht chit ddng phan B (99,9%ee)

Vi du tong hop 35: 2-(trans-4-(dimetylamino)xyclohexyl)-6-((4-metoxy-6-metyl-
2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 42]

Hop chit mong mudn nay (30mg) dugc tbng hop bang cach thuc hién céc phan
Umg tuong ty nhu trong vi du tbng hop 33, chi khac 1a 2-(benzyloxy)-3-(clometyl)-4-
metoxy-6-metylpyridin dugc st dung thay cho 2-(benzyloxy)-3-(clometyl)-4,6-
dimetylpyridin trong buéc 2 cua vi du tong hop 33.
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Vi du téng hop 36: 2-(trans-4-(dimetylamino)xyclohexyl)-2.,4,9-trimetyl-6-((6-
metyl-2-oxo-4-propyl-1,2)-dihydropyridin-3-yl)metyl)-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 43]

Hop chét mong mudn nay (35mg) duogc tdng hop bang cach thuc hién cac phan
Ung tuong tu nhu trong vi du tdng hop 33, chi khac 1a 2-(benzyloxy)-3-(clometyl)-6-
metyl-4-propylpyridin dugc su dung thay cho 2-(benzyloxy)-3-(clometyl)-4,6-
dimetylpyridin trong budc 2 cua vi du tdng hop 33.

Vi du tbng hop 37: 2-xyclohexyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yDmetyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét
44]

Hop chat mong mudn nay (123mg) dugc tdng hop bang cach thuc hién céc phan
ung tuong tu nhu Budc 1 dén budc 4 cua vi du tong hop 32, chi khac la
etynylxyclohexan dugc st dung thay cho t-butyl-(trans-4-etynylxyclohexyl)carbamat
trong budc 1 cua vi du téng hop 33.

Vi du tong hop 38: 2-(trans-4-(etylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-
oxo0-1,2-dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chit 45] va 2-(trans-4-(dietylamino)xyclohexyl)-6-((4-
metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chit 46]

Phan (g tuong tuy nhu trong bude 4 cua vi du tbng hop 35 duogc thuc hién chi
khac 13 2-(trans-4-aminoxyclohexyl)-6-((4-metoxy-6-metyl-2-0x0-1,2-dihydropyridin-3-
yDmetyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (78mg,
0,10mmol) va axetaldehyt (9,3mg, 0,21mmol) dugc st dung thay cho 1an lugt 2-(trans-4-
aminoxyclohexyl)-6-((4,6-dimetyl-2-0xo-1,2-dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-
7,8-dihydro-[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on va dung dich nuéc formaldehyt
37% trong budc 4 cta vi du tbng hop 33. Phan cin thu dugc dugc tinh ché bang sic ky
cot silica gel co ban dé thu dugc cac hop chit mong muén nay (45mg hop chat 45 va

11mg hop chit 46).

Vi du tong hop 39: 2-(trans-4-(ethyl(metyl)amino)xyclohexyl)-6-((4-metoxy-6-
metyl-2-ox0-1,2-dihydropyridin)-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-
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[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét 47]

Hop chit mong muén nay (21mg) thu duge bang cach thuc hién phan Gng twong
tu nhu trong budéc 4 cia vi du tbng hop 33, chi khac 1a 2-(trans-4-
(etylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét 45] da téng
hop trong vi du tébng hop 38 duoc st dung thay cho 2-(trans-4-aminoxyclohexyl)-6-((4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on trong budc 4 cta vi du tong hop 33.

Bang 3

2-(trans-4-aminoxyclohexyl)-6-

’ NH; ((4,6-dimetyl-2-oxo0-1,2-
N. 0 o><(,,>, dihydropyridin-3-yl)metyl)-2,4,9- 4663
\R/I/N S trimetyl-7,8-dihydro- o
38 S [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd "H-NMR (300 MHz, CDCl3) 6 5,95(s, 1H), 4,75(s, 2H), 3,38(t, 2H), 2,64-
2,60(m, 3H), 2,46(s, 3H), 2,25(s, 6H), 2,04(s, 3H), 1,96-1,92(m, 4H), 1,82-1,75(m,
1H), 1,55(s, 3H), 1,30-1,11(m, 4H).
6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2-(trans-

\
N—
R o o |\ 4-(dimetylamino)xyclohexyl)-2,4,9- 4943
Uy trimetyl-7,8-dihydro- ’
39 © [1,3]dioxolo[4,5-g]isoquinolin-
0

5(6H)-on
Phd "H-NMR (300 MHz, CDCls) d 5,94(s, 1H), 4,80(s, 2H), 3,42(t, 2H), 2,62(t, 2H),
2,50(s, 3H), 2,29(s, 3H), 2,27(s, 9H), 2,24-2,20(m, 1H), 2,04(s, 3H), 1,99-1,96(m,
4H), 1,80-1,75(m, 1H), 1,56(s, 3H), 1,24-1,20(m, 4H).
\

N
H
N.__O o ).,
40 @Q@ﬂ :
O

TH-NMR khéng duoc do do s6 lugng c6 han.
Chat dong phén 6-((4,6-dimetyl-2-

}\l\ oxo-1,2-dihydropyridin-3-yl)metyl)-

H 2-(trans-4-
Al \Qﬁ ();(é[ox(j (dimetylamino)xyclohexyl)-2,4,9- 4943
NN o trimetyl-7,8-dihydro-
o [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on B
TH-NMR khéng dugc do do sb luong ¢ han.
}\1\ 2-(trans-4-

H (dimetylamino)xyclohexyl)-6-((4-

42 I N0 0 Ju, metoxy-6-metyl-2-oxo-1,2- 510,3
NN o dihydropyridin-3-yl)metyl)-2,4,9-
0 o]

trimetyl-7,8-dihydro-

-
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[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd "H-NMR (300 MHz, CDCl3) § 5,89(s, 1H), 4,75(s, 2H), 3,82(s, 3H), 3,33(t, 2H),
2,62(t, 2H), 2,51(s, 3H), 2,33(s, 3H), 2,26(s, 6H), 2,22-2,16(m, 1H), 2,04(s, 3H),
1,98-1,96(m, 4H), 1,78-1,74(m, 1H), 1,55(s, 3H), 1,25-1,20(m, 4H).

2-(trans-4-
(dimetylamino)xyclohexyl)-2,4,9-

N
B o Op trimetyl-6-((6-metyl-2-0x0-4-
L ! propyl-1,2-dihydropyridin-3- 5223
© yl))metyl)-7,8-dihydro-
© [1,3]dioxolo[4,5-glisoquinolin-
5(6H)-on

Phd "H-NMR (300 MHz, CDCls) 6 5,95(s, 1H), 4,82(s, 2H), 3,43(t, 2H), 2,62-
2,59(m, 4H), 2,51(s, 3H), 2,30(s, 3H), 2,27(s, 6H), 2,20-2,16(m, 1H), 2,04(s, 3H),
1,98-1,96(m, 4H), 1,80-1,77(m, 1H), 1,56-1,50(m, 5H), 1,25-1,21 (m, 4H), 0,94(t,

3H).

43

2-xyclohexyl-6-((4,6-dimetyl-2-

R o o 0x0-1,2-dihydropyridin-3-
L yDmetyl)-2,4,9-trimetyl-7,8- 4513
a4 © dihydro-[1,3]dioxolo[4,5-
(0]

glisoquinolin-5(6H)-on
Phd 'H-NMR (300 MHz, CDCls) 6 5,90(s, 1H), 4,79(s, 2H), 3,43(t, 2H), 2,61(t, 2H),
2,50(s, 3H), 2,27(s, 3H), 2,26(s, 3H), 2,04(s, 3H), 1,90-1,87(m, 2H), 1,79-1,76(m,
3H), 1,68-1,66(m, 1H), 1,61(s, 3H), 1,25-1,20(m, SH).

2-(trans-4-(etylamino)xyclohexyl)-
6-((4-metoxy-6-metyl-2-oxo-1,2-

N
N__o o><©/ dihydropyridin-3-yDmetyl)-249- | . 5
mN trimetyl-7,8-dihydro- ’
o ; . e
5 g [1,3]dioxolo[4,5-g]isoquinolin-
7

5(6H)-on
Phd "TH-NMR (300 MHz, CDCLy) é 5,91(s, 1H), 4,90(d, 1H), 4,46(d, 1H), 3,85(s, 3H),
3,48(t, 2H), 2,90(q, 2H), 2,65-2,63(m, 1H), 2,61(t, 2H), 2,48(s, 3H), 2,41(s, 3H),
2,10-2,05(m, 1H), 2,04(s, 3H), 1,98-1,96(m, 4H), 1,50(s, 3H), 1,35(t, 3H), 1,25-
1,18(m, 4H).

45

2-(trans-4-(dietylamino)xyclohexyl)-
6-((4-metoxy-6-metyl-2-oxo-1,2-

@

o, . {j dinydropyridin-3-yDmety}-24,9- | g3 5

| " trimetyl-7,8-dihydro-

46 \Q/LN d [1,3]dioxolo[4,5-g]isoquinolin-

_0 0 5(6H)-on

Phé 'H-NMR (300 MHz, CDCl;) 6 11,73(bs, 1H), 5,90(s, 1H), 4,74(d, 2H), 3,83(s,
3H), 3,47(q, 4H), 3,34(t, 2H), 3,30-3,15(m, 5H), 2,62(t, 2H), 2,50(s, 3H), 2,33(s, 3H),
2,04(s, 3H), 1,98-1,96(m, 1H), 1,55(s, 3H), 1,45(t, 6H), 1,25-1,22(m, 4H).

2~(trans-4-

(etyl(metyl)amino)xyclohexyl)-6-((4-

N
N o metoxy-6-metyl-2-oxo-1,2-
m O dihydropyridin-3-yl)metyl)-2,4,9- 5243
NN o trimetyl-7,8-dihydro-
0] 0

47 [1.3]dioxolo[4,5-glisoquinolin-

e
5(6H)-on
Ph6 "H-NMR (300 MHz, CDCl;) & 5,89(s, 1H), 4,74(s, 2H), 3,82(s, 3H), 3,35(t, 2H),
2,64-2,58(m, 4H), 2,51(s, 3H), 2,50-2,47(m, 1H), 2,31(s, 3H), 2,27(s, 3H), 2,04(s,
3H), 2,00-1,92(m, 4H), 1,78-1,74(m, 1H), 1,55(s, 3H), 1,28-1,20(m, 4H), 1,08(t, 3H).

Vi du téng hop 40: 9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
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yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chat 48]

t-butyl-((trans-4-(2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3 ]dioxolo[4,5-

glisoquinolin-2)-yl)xyclohexyl)carbamat (616mg, 1,48mmol) da tbng hop trong budce 1
cta vi du tdng hop 7 duge bd sung vao axetonitril (7,5mL), tiép theo 1a bd sung N-
bromosucxinimit (316mg, 1,77mmol). Dung dich phan tng duoc khuéy & nhiét do trong
phong trong 13 gio, dugc trung hoa bang cach bd sung dung dich nuée natri bicacbonat
bdo hoa va chiét bang cach sir dung etyl axetat. Lop hitu c6 da chiét duoc lam kho bang
cach st dung natri sulfat khan va chung cét trong diéu kién 4p sudt giam. Phan cin thu
duoc duogc tinh ché bang sdc ky cot silica gel dé thu duoc t-butyl-((trans-4-(9-bromo-2,4-
dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-2-
yl)xyclohexyl)carbamat (550mg).

Hop chit mong muén nay (120mg) duoc tong hop bang cach thuc hién cic phin
ung tuong tu nhu trong budc 3 dén bude 5 cua vi du tng hop 7 bing cach st dung t-
butyl-((trans-4-(9-bromo-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo)[4,5-g]
isoquinolin-2-yl)xyclohexyl)carbamat da dugc tdng hop néu trén.

Vi du téng hop 41: Céc chit ddng phan 9-bromo-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét 49 va hop chét 50 ]

9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on da tong hop trong vi du tdng hop 40 dugc tach thanh céc chit déng phéan ddi
quang trong cac didu kién sau. Hoa hoc 1ap thé tuyét db6i ciia mdi chit dong phan khong
duoc xac dinh.

Cot: Daicel Chiralcel OZ-H, 4,6 x 250 mm, 5 pM

Nhiét do: 35°C

Tbc dd dong: 0,8mL/phut

Chiéu dai budc song: 270 nm

Dung mdi rira gii: n-hexan: etanol: dietylamin = 500: 500: 0,4 (% thé tich/thé
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tich)
Dinh tht nhét: 14,0 phit - chit chat dong phan A (99,9%ee)
Dinh tht hai: 20,6 phut - chit chit déng phan B (99,9%ee)

Vi du tong hop 42: 9-bromo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
yl)metyl)-2,4-dimetyl-2-(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 51]

Hop chét mong mudn nay (70mg) dugc tbng hop bang cach thuc hién cac phan
ung tuong ty nhu trong budce 1 dén budc 5 cua vi du tong hop 40, chi khic 1a t-
butyl(trans-4-etynylxyclohexyl)(metyl)carbamat [hop chét trung gian 11] duoc st dung
thay cho t-butyl-(trans-4-etynylxyclohexyl)carbamat trong vi du tong hop 40.

Vi du téng hop 43: 6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-vinyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chat 52]

9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-

(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on (43mg, 0,08mmol, Hop chét 48) da téng hop trong vi du tong hop 40, 4,4,5,5-
tetrametyl-2-vinyl-1,3,2-dioxaborolan  (12mg, 0,08mmol), kali phosphat (41mg,
0,19mmol) va phac hop [1,1’-bis(diphenylphosphino)feroxen]paladi(Il) diclorua
diclometan (1:1) (8mg, 0,01mmol) dugc bd sung lién tiép vao dung dich hdn hgp chira
1,4-dioxan: nudc (8mL, 4:1), tién hanh thay thé khi agon, sau do hdn hop duogc hoi Iuu &
90°C trong 13 gi¢. Dung dich phan tmg duoc lam ngudi dén nhiét d6 trong phong,
diclometan va nudc duge bd sung vao do, va 16p hitu co dugc chiét. L6p hiru ¢6 da chiét
duoc 1am kho bang cach str dung natri sulfat khan va chung ct trong diéu kién 4p sut
giam. Phén cén thu duoc dugce tinh ché bang sic ky cot silica gel co ban dé thu duoc hop

chit mong muén nay (37mg).

Vi du téng hop 44: 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-9-etynyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 53]

Budc 1. Didu ché 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
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4-(dimetylamino)xyclohexyl)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-
glisoquinolin-9-carbaldehyt

6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-

(dimetylamino)xyclohexyl)-2,4-dimetyl-9-vinyl-7,8-dihydro-[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on (33mg, 0,07mmol, Hop chét 52) da tong hop trong vi du tong
hop 43 dugc bd sung vao hon hop cla tetrahydrofuran (0,6mL) va nuéc (0,3ml), va osimi
tetroxit 4% (21uL, 0,003mmol) va natri periodat (28mg, 0,13mmol) dugc bd sung lién
tiép vao d6. Dung dich phan tng duoc khudy & nhiét do trong phong trong 13 gid, sau d6
chét khong hoa tan dugc loai bo béng cach loc, va natri nitrit bdo hoa duogc bd sung vao
san phdm loc, tiép theo 1a chiét bang diclometan. Lép hitu c6 da chiét dugc 1am khé bang
cach str dung natri sulfat khan va chung cét trong diéu kién ap suit giam dé thu duoc hop

chit mong muén nay (26,7mg).

Budc 2. 6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-etynyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 53]

6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-

(dimetylamino)xyclohexyl)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-

glisoquinolin-9-carbaldehyt (26,8mg, 0,05mmol) da tdng hop trong budce 1 néu trén dugc
bd sung vao metanol (0,6mL), va kali cacbonat (8,8mg, 0,06mmol) va dimetyl(1-diazo-2-
oxopropyl)phosphonat (12,3mg, 0,06mmol) dugc bd sung lién tiép vao d6. Dung dich
phan tng duoc khudy & nhiét d6 trong phong trong 13 gid, va dung dich nudc mudi bio
hoa va diclometan duoc bd sung vao d6 dé chiét 16p hitu co. Lép hitu c6 da chiét duoc
lam kho bang cach st dung natri sulfat khan va chung cét trong diéu kién ap sudt giam.
Phén cén thu dugc duge tinh ché bang sic ky cot silica gel co ban dé thu duoc hop chét

mong muén nay (10mg).

Vi du téng hop 45: 9-cyclopropyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét 54]

Hop chit mong muén nay (12mg) duoc tong hop bang cach thuc hién cic phan

rng tuong tu nhu trong vi du tdng hop 43, chi khéc 1a axit xyclopropylboronic dugc st
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dung thay cho 4,4,5,5-tetrametyl-2-vinyl-1,3,2-dioxaborolan trong vi du tong hop 43.

Vi du tdng hop 46: 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(4-(morpholinometyl)phenyl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét 55]

Hop chéat mong mubn nay (14mg) dugc tdng hop bang cach thuc hién cic phan
ung twong tu nhu trong vi du téng hop 43, chi khéc 1a 4-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)benzyl)morpholin dugc sit dung thay cho 4,4,5,5-tetrametyl-2-vinyl-
1,3,2-dioxaborolan trong vi du téng hop 43.

Vi du téng hop 47: 6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-phenyl-7,8-dihydro-[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 56]

9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5—g]isoquinoiin—
5(6H)-on (70mg, 0,13mmol, Hop chét 48) da téng hop trong vi du tdng hop 40, axit
phenylboronic  (46mg, 0,38mmol), kali triphosphat (80mg, 0,38mmol) va
Pd(dppf)Cl,-CH,Cl, (1:1) (21mg, 0,03mmol) duoc hoa tan trong 1,4-dioxan/nude (4:1,
3,5mL), sau d6 tién hanh thay thé khi agon. Dung dich phéan Umg dugc khudy & 80° C
trong 18 gid, 1am ngudi dén nhiét d6 trong phong sau d6 duge loc qua xelit. San phim
thu duoc duoc chiét bang diclometan, lam khd bing cach st dung natri sulfat khan, sau
d6 chung cét trong diéu kién ap sut giam. Phén cin thu dugc duge tinh ché bang sic ky
cot silica gel dé thu duge hop chit mong mudn nay (50mg).

Vi du tong hop 48: 9-(xyclopent-1-en-1-yl)-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét 57]

Hop chat mong mubn nay (100mg) duge tong hop bang cach thuc hién cac phan
ung tuong tu nhu trong vi du tbng hop 47, chi khéc 1a axit 1-xyclopentenylboronic dugc
str dung thay cho axit phenylboronic trong vi du tong hop 47.

Vi du téng hop 49: 9-xyclopentyl-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
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[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét 58]

9-(xyclopent-1-en-1-y1)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on (75mg, 0,14mmol) da tong hop trong vi du tong hop 48 va
paladi/cacbon 10% (75mg) duogc hoa tan trong etyl axetat/metanol (1:1, SmL), sau do6
binh cAu chira khi hydro dugc gin vao. Dung dich phén tmg duoc khudy & nhiét do trong
phong trong 18 gio, duoc loc qua xelit, va chung ct trong diéu kién 4p suét giam. Phin
cén thu duoc dugc tinh ché bang sic ky cot silica gel dé thu dugc hop chat mong muébn

nay (50mg).

Vi du tdng hop 50: 9-(xyclohex-1-en-1-y1)-6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on [hop chét 59]

Hop chét mong mudn nay (80mg) duoc tong hop bang cach thuc hién cc phan
ung tuong tu nhu trong vi du tdng hop 47, chi khac 1a axit 1-xyclohexenylboronic dugc

str dung thay cho axit phenylboronic trong vi du tong hop 47.

Vi du téng hop 51: 9-xyclohexyl-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
yD)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chit 60]

Hop chit mong mudn nay (25mg) dugc tbng hop bang cach thuc hién cac phan
g tuong tu nhu trong vi du tong hop 49, chi khac 1a 9-(xyclohex-1-en-1-y1)-6-((4,6-
dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-
2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chét 59] duoc sir
dung thay cho 9-(xyclopent-1-en-1-yl)-6-((4,6-dimetyl-2-o0xo0-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on trong vi du tdng hop 49.

Vi du téng hop 52: 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(prop-1-en-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chat 61]

Hop chit mong mudn nay (80mg) dugc tbng hop biang cach thuc hién cac phan
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tmg tuong tu nhu trong vi du tbng hop 47, chi khac la pinacol este cua axit 2-

isopropenylboronic dugc str dung thay cho axit phenylboronic trong vi du tong hop 47.

Vi du téng hop 53: 6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-9-isopropyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chit 62]

Hop chit mong mudn nay (27mg) duoc tbng hop bang cach thuc hién cac phan
tmg tuong tu nhu trong vi du tbng hop 49, chi khic 1a 6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(prop-1-
en-2-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chat 61] dugc s
dung thay cho 9-(xyclopent-1-en-1-yl)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on trong vi du tbng hop 49.

Vi du téng hop 54: 6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-9-etyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 63]

Hop chit mong mudn nay (22mg) dugc tdng hop bang cach thuc hién cac phan
(mg twong tu nhu trong vi du tong hop 49, chi khac 1a 6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-vinyl-
7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on [hop chat 52] dugc st dung thay
cho 9-(xyclopent-1-en-1-y1)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on trong vi du tdng hop 49.

Vi du tdng hop 55: 6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chét 64]

Hop chit mong mudn nay (27mg) dugc tong hop bang cach thuc hién cic phan
g tuong tu nhu trong vi du tong hop 47, chi khac 1a axit furan-2-boronic dugc sir dung

thay cho axit phenylboronic trong vi du tdng hop 47.

Vi du toéng hop 56: 9-(3,6-dihydro-2H-pyran-4-yl)-6-((4,6-dimetyl-2-oxo-1,2-
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dihydropyridin-3)-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on [hop chét 65]

Hop chat mong mudn nay (37mg) duoc tbng hop bang cach thuc hién cac phan
g tuong tu nhu trong vi du tobng hop 47, chi khac 1a 3,6-dihydro-2H-pyran-4-borolan
dugc stir dung thay cho axit phenylboronic trong vi du tong hop 47.

Vi du téng hop 57: 6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-3-y1)-7,8-dihydro-[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chit 66]

Hop chit mong mudn nay (38mg) dugc tbng hop bang cach thuc hién céc phan
Ung tuong tu nhu trong vi du tdng hop 47, chi khéc 1a axit pyridin-3-ylboronic dugc st
dung thay cho axit phenylboronic trong vi du tdng hop 47.

Vi du téng hop 58: 6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiazol-5-yl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on [hop chat 67]

Hop chéat mong mubn nay (13mg) dugc tong hop bang cach thuc hién cac phan
ung tuong ty nhu trong vi du téng hop 47, chi khac 1a 5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)thiazol dugc st dung thay cho axit phenylboronic trong vi du tong hop
47.

Vi du téng hop 59: 6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5 (6H)-on [hop chét 68]

Hop chit mong mubn nay (36mg) dugc tong hop bang cach thuc hién cic phan
g tuong tu nhu trong vi du tbng hop 47, chi khac 1a 1-metylpyrazol-4-borolan dugc sir
dung thay cho axit phenylboronic trong vi du tdng hop 47.

Vi du téng hop 60: 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-
4-(dimetylamino)xyclohexyl)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-
glisoquinolin-9-carbonitril [hop chét 69]

9-bromo-6-((4,6-dimetyl-2-0xo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
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tris(dibenzylidenaxeton)dipaladi(0)

bis(diphenylphosphino)feroxen (40mg, 0,072mmol), kém xyanua (32mg, 0,27mmol) va
kém (5mg, 0,072mmol) dugc bd sung lién tiép vao dimetylaxetamit (2mL), va tién hanh
thay thé khi agon. Hon hop dugc hdi luu & 80°C trong 16 gid. Dung dich phan g dugc
1am ngudi dén nhiét @6 trong phong, diclometan va nuéc dugc bd sung vao do, va lép
hitu co duogc chiét. Lép hitu c6 da chiét duoc 1am kho bang cach sir dung natri sulfat khan

va chung cit trong didu kién ap suit giam. Phin cén thu duge dugc tinh ché bing sic ky

0,036mmol),

cot silica gel co ban dé thu dugc hop chit mong mudn nay (26mg).

Bang 4

48

\
N—
H Br
N.__O o ).,
\Q/LN (0]
(0]

9-bromo-6-((4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

5582

Phd TH-NMR (300 MHz, CDCL;) 6 11,72(bs, 1H), 5,91(s, 1H), 4,77(s, 2H), 3,48(t,
2H), 2,80(t, 2H), 2,48(s, 3H), 2,28(s, 3H), 2,26(s, 9H), 2,15-2,12(m, 1H), 1,98-
1,96(m, 4H), 1,83-1,77(m, 1H), 1,61(s, 3H), 1,28-1,22(m, 4H).

49

\
N
H Br
N.__O o ).,
\Eg[/N (6]
(e}

Chét ddng phan 9-bromo-6-((4,6-
dimetyl-2-oxo0-1,2-dihydropyridin-
3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on A

5582

Phé 'TH-NMR (300 MHz, CDCI3) 6 12,33(brs, 1H), 5,92(s, 1H), 4,77(d, 2H), 3,48(,
2H), 2,80(t, 2H), 2,49(s, 3H), 2,28(s, 6H), 2,26(s, 6H), 2,15(t, 1H), 1,98-1,96(m, 4H),
1,79(t, 1H), 1,62(s, 3H), 1,28-1,22(m, 4H).

50

\
N—
H Br
N.__O o ).,
\E(v(/N (0]
(e}

Chét dong phan 9-bromo-6-((4,6-
dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-
(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on B

558,2

Phd TH-NMR (300 MHz, CDCI3) 8 12,42(brs, 1H), 5,92(s, 1H), 4,77(d, 2H), 3,48(,
2H), 2,80(t, 2H), 2,49(s, 3H), 2,28(s, 6H), 2,26(s, 6H), 2,15(t, 1H), 1,98-1,96(m, 4H),
1,81(t, 1H), 1,62(s, 3H), 1,32-1,14(m, 4H).

51

H
N—
H Br
N._0O o ).,
m’\l (0]
0]

9-bromo-6-((4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl)-
2,4-dimetyl-2-(trans-4-
(metylamino)xyclohexyl)-7,8-
dihydro-[1,3]dioxolo[4,5-

558,2
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| glisoquinolin-5(6H)-on |

Phd TH-NMR (300 MHz, CDCls) 6 5,92(s, 1H), 4,77(s, 2H), 3,48(t, 2H), 2,80(t, 2H),
2,49(s, 3H), 2,43(s, 3H), 2,38-2,32(m, 1H), 2,28(s, 6H), 2,04-1,90(m, SH), 1,86-
1,81(m, 1H), 1,62(s, 3H), 1,34-1,21(m, 2H), 1,13-1,01(m, 2H).

6-((4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2-

\
H N N~ (trans-4-
N0 O Juu, (dimetylamino)xyclohexyl)-2,4- 506,3
mN o dimetyl-9-vinyl-7,8-dihydro-
0 [1,3]dioxolo[4,5-g]isoquinolin-

52
5(6H)-on
Phd "H-NMR (300 MHz, CDCl;) § 12,90(bs, 1H), 6,58(dd, 1H), 5,92(s, 1H), 5,85(d,
1H), 5,45(d, 1H), 4,79(s, 2H), 3,43(t, 2H), 2,76(t, 2H), 2,50(s, 3H), 2,28(s, 12H),
2,26-2,22(m, 1H), 1,99-1,97(m, 4H), 1,81-1,79(m, 1H), 1,61(s, 3H), 1,26-1,22(m,
4H).
6-((4,6-dimetyl-2-0x0-1,2-
Il >\1\ dihydropyridin-3-yl)metyl)-2-
H (trans-4-
N0 Oﬂ (dimetylamino)xyclohexyl)-9- 504,3
53 \”%/LN o etynyl-.2,4-dimetyl-.7,8-di_hyd.ro-
o [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd 'H-NMR (300 MHz, CDCls) 6 12,20(bs, 1H), 5,91(s, 1H), 4,78(s, 2H), 3,47(t,
2H), 3,37(s, 1H), 2,87(t, 2H), 2,52(s, 3H), 2,31(s, 6H), 2,27(s, 6H), 2,17-2,15(m, 1H),
2,04-1,98(m, 4H), 1,83-1,80(m, 1H), 1,61(s, 3H), 1,28-1,26(m, 4H).
9-xyclopropyl-6-((4,6-dimetyl-2-
}\1\ oxo-1,2-dihydropyridin-3-
H ymetyl)-2-(trans-4-
N© Oﬂ (dimetylamino)xyclohexyl)-2,4- 520,3
\E/I/N o dimetyl-7,8-dihydro-
54 o} [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd "H-NMR (300 MHz, CDCl;) § 12,50(bs, 1H), 5,92(s, 1H), 4,80(s, 2H), 3,44(t,
2H), 2,85(t, 2H), 2,49(s, 3H), 2,29-2,28(m, 12H), 2,15-2,12(m, 1H), 1,98-1,96(m,
4H), 1,80-1,76(m, 1H), 1,56-1,52(m, 4H), 1,25-1,20(m, 4H), 0,86(dd, 2H), 0,65(dd,
2H).
0 6-((4,6-dimetyl-2-o0x0-1,2-
K/N dihydropyridin-3-yl)metyl)-2-
(trans-4-
(dimetylamino)xyclohexyl)-2,4- 655.4
dimetyl-9-(4- ’
55 \%I ﬂ (morpholinometyl)phenyl)-7,8-
dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
Pho 1H-NMR (300 MHz, CDCl;) 6 10,80(bs, 1H), 7,34(d, 2H), 7,19(d, 2H), 5,87(s,
1H), 4,76(s, 2H), 3,72(t, 4H), 3,51(s, 2H), 3,33(t, 2H), 2,55(s, 3H), 2,50-2,46(m, 6H),
2,30-2,29(m, 9H), 2,20(s, 3H), 1,97-1,94(m, 4H), 1,83-1,77(m, 2H), 1,54(s, 3H),
1,25-1,22(m, 4H).
6-((4,6-dimetyl-2-ox0-1,2-
56

O }\l dihydropyridin-3-yl)metyl)-2-
H >p’ - (trans-4-
N 0 o, Ju, (dimetylamino)xyclohexyl)-2,4- 556,3
\“/\2,\1 O g dimetyl-9-phenyl-7,8-dihydro-
S [1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on
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Phd TH-NMR (300 MHz, CDCL;) 6 7,42-7,33(m, 4H), 7,26-7,24(m, 1H), 5,89(s, 1H),
4,78(s, 2H), 3,35(t, 2H), 2,61-2,57(m, SH), 2,31(s, 3H), 2,30(s, 6H), 2,21-2,19(m,

4H), 1,97-1,95(m, 4H), 1,75(m, 1H), 1,55(s, 3H), 1,26-1,22(m, 4H)

57

& ‘
N—
H ﬂ
N.__O o J.,
\QI/N O (0]
O

9-(xyclopent-1-en-1-yl)-6-((4,6-
dimetyl-2-oxo0-1,2-

dihydropyridin-3-yl)metyl)-2-
(trans-4-

(dimetylamino)xyclohexyl)-2,4-

dimetyl-7,8-dihydro-

[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on

546,3

Phd "TH-NMR (300 MHz, CDCL;) 6 11,87(brs, 1H), 5,91(s, 1H), 5,62(d, 1H), 4,79(d,
2H), 3,38(m, 2H), 2,69(t, 2H), 2,63-2,47(m, TH), 2,44(s, 3H), 2,30(s, 9H), 2,15(m,

1H), 2,01-1,96(m, 6H), 1,77(m, 1H), 1,56(s, 3H), 1,26-1,23(m, 4H)

58

\
N—
H
N._O o ).,
| 1
\%/I/N (6]
0O

9-xyclopentyl-6-((4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

5483

Phd TH-NMR (300 MHz, CDCL;) & 10,98(brs, 1H), 5,90(s, 1H), 4,80(s, 2H), 3,44(t,
2H), 3,01(m, 1H), 2,75(t, 2H), 2,50(s, 3H), 2,29-2,27(m, 12H), 2,17(m, 1H), 1,98(m,
4H), 1,82(m, SH), 1,61(m, 4H), 1,57(s, 3H), 1,24(m, 4H).

59

U
N—
H
N._0O oﬁ
\Eg/N O
0]

9-(xyclohex-1-en-1-yl)-6-((4,6-
dimetyl-2-oxo-1,2-

dihydropyridin-3-yl)metyl)-2-
(trans-4-

(dimetylamino)xyclohexyl)-2,4-

dimetyl-7,8-dihydro-

[1,3]dioxolo[4,5-g]isoquinolin-

5(6H)-on

560,3

Phd 'H-NMR (300 MHz, CDCl3) 6 11,89(brs, 1H), 5,90(s, 1H), 5,52(s, 1H), 4,79(s,
2H), 3,39(t, 2H), 2,67-2,63(m, 2H), 2,52(s, 3H), 2,31-2,27(m, 12H), 2,13(m, 5H),

1,97(m, 4H), 1,73-1,65(m, SH), 1,56(s, 3H), 1,26-1,21(m, 4H).

60

\
N—
H
\QZ/N (0]
(0]

9-xyclohexyl-6-((4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-
5(6H)-on

562,4

Phd 'TH-NMR (300 MHz, CDCL3) 8 5,90(s, 1H), 4,79(s, 2H), 4,74(s, 1H), 3,45(t, 2H),
2,71(t, 2H), 2,49(s, 3H), 2,30-2,26(m, 12H), 2,20(m, 1H), 2,05-1,98(m, 4H), 1,81(m,
7H), 1,56(s, 3H), 1,27(m, 4H), 0,89-0,84(m, 4H).

61

\
N—
H
N._O o ).
[ 1
\l/\g/N (0]
(0]

6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-
(trans-4-
(dimetylamino)xyclohexyl)-2,4-
dimetyl-9-(prop-1-en-2-yl)-7,8-
dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

520,3

Phd 'H-NMR (300 MHz, CDCls) 6 12,27(brs, 1H), 5,91(s, 1H), 5,30(q, 1H), 4,83(s,
1H), 4,80(s, 2H), 3,41(t, 2H), 2,68(m, 2H), 2,52(s, 3H), 2,29-2,27(m, 12H), 2,16-
2,12(m, 1H), 1,97(m, 7H), 1,77(m, 1H), 1,58(s, 3H), 1,24-1,9(m, 4H).
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6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-

N
H (trans-4-
N0 Oﬂ (dimetylamino)xyclohexyl)-9- 5223
\E/LN o isopropyl-2,4-dimetyl-7,8-
o dihydro-[1,3]dioxolo[4,5-

62
glisoquinolin-5(6H)-on
Pho "H-NMR (300 MHz, CDCl3) § 11,46(brs, 1H), 5,91(s, 1H), 4,80(s, 2H), 3,44(t,
2H), 2,99(m, 1H), 2,70(t, 2H), 2,50(s, 3H), 2,31-2,27(m, 12H), 2,24(m, 1H), 2,00(m,
4H), 1,79(m, 1H), 1,56(s, 3H), 1,27-1,23(m, 10H).
6-((4,6-dimetyl-2-oxo-1,2-
}\1\ dihydropyridin-3-yl)metyl)-2-
H (trans-4-
N© O><(~>/ (dimetylamino)xyclohexyl)-9- 508.3
63 \E/LN o etyl-2,4-dimetyl-7,8-dihydro-
o [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phd "H-NMR (300 MHz, CDCls) § 12,73(brs, 1H), 5,92(s, 1H), 4,81(s, 2H), 3,44(t,
2H), 2,67(t, 2H), 2,52-2,50(m, 5H), 2,28(s, 12H), 2,17(m, 1H), 1,97(m, 4H), 1,77(m,
1H), 1,56(s, 3H), 1,26-1,22(m, 4H), 1,06(t, 3H).
6-((4,6-dimetyl-2-oxo-1,2-
3. L\ dihydropyridin-3-yl)metyl)-2-
H (trans-4-
| N° 0@ (dimetylamino)xyclohexyl)-9- 545,3
\[%\iN o (furan-2-yl)-2,4-dimetyl-7,8-
64 o dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
Phd "H-NMR (300 MHz, CDCl3) 6 11,92(bs, 1H), 7,45(dd, 1H), 6,60(dd, 1H),
6,48(dd, 1H), 5,91(s, 1H), 4,80(s, 2H), 3,41(t, 2H), 2,95-2,90(m, 2H), 2,54(s, 3H),
2,30(s, 3H), 2,27(s, 9H), 2,17(t, 1H), 2,00-1,97(m, 4H), 1,80(t, 1H), 1,60(s, 3H), 1,33-
1,15(m, 4H).
9-(3,6-dihydro-2H-pyran-4-yl)-6-
o ((4,6-dimetyl-2-ox0-1,2-
« N dihydropyridin-3-yl)metyl)-2-
H (trans-4-
| Nap© O><("j (dimetylamino)xyclohexyl)-2,4- 2623
65 NN o dimetyl-7,8-dihydro-
0 [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on
Phé "H-NMR (300 MHz, CDCl3) 6 11,5(bs, 1H), 5,90(s, 1H), 5,57(s, 1H), 4,78(s, 2H),
4,27-4,26(m, 2H), 3,89(t, 2H), 3,41(t, 2H), 2,68(t, 2H), 2,51(s, 3H), 2,34(s, 3H),
2,29(s, 3H), 2,27(s, 3H), 2,26(s, 3H), 2,14(t, 1H), 1,97-1,94(m, 4H), 1,76-1,72(m,
3H), 1,55(s, 3H), 1,26-1,09(m, 4H).
6-((4,6-dimetyl-2-0x0-1,2-
NTS | dihydropyridin-3-yl)metyl)-2-
H o ><(j’ = (trans-4-
N. -0 o J, (dimetylamino)xyclohexyl)-2,4- 5573
\Q/LN 5 dimetyl-9-(pyridin-3-yl)-7,8-
66 d dihydro-[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

Phd 'H-NMR (300 MHz, CDCL3) d 8,57-8,52(m, 2H), 7,58-7,55(dt, 1H), 7,35-
7,31(dd, 1H), 5,88(s, 1H), 4,76(s, 2H), 3,37(t, 2H), 2,57(t, 2H), 2,56(s, 3H), 2,29(d,
9H), 2,21(s, 3H), 2,00-1,90(m, SH), 1,85-1,70(m, 1H), 1,25(s, 3H), 1,15-1,08(m, 2H),
0,92-0,79(m, 2H)
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6-((4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2-

g \
H = (trans-4-
N._0 o><(j (dimetylamino)xyclohexyl)-2,4- | 563,3
67 \%/Ll\li;éio dimetyl-9-(thiazol-5-yl)-7,8-
o dihydro-[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on
Phd "H-NMR (300 MHz, CDCls) § 8,85(s, 1H), 7,80(s, 1H), 5,90(s, 1H), 4,76(s, 2H),
3,45-3,38(m, 2H), 2,82-2,68(m, 2H), 2,54(s. 3H), 2,30(d, 9H), 2,22(s, 3H), 2,03-
1,96(m, 5H), 1,87-1,72(m, 1H), 1,25(s, 3H), 0,94-0,79(m, 4H)
6-((4,6-dimetyl-2-ox0-1,2-
N dihydropyridin-3-yl)metyl)-2-
(trans-4-

/
N— \
P N
N_o o@ (dimetylamino)xyclohexyl)-2,4- 560,3
\E/LN o dimetyl-9-(1-metyl-1H-pyrazol-4-
0

68 y1)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

Phd "H-NMR (300 MHz, CDCls) 6 11,5(bs, 1H), 7,57(s, 1H), 7,47(s, 1H), 5,91(s,
1H), 4,79(s, 2H), 3,94(s, 3H), 3,41(t, 2H), 2,79(t, 2H), 2,54(s, 3H), 2,31(s, 3H),

2,28(s, 6H), 2,25(s, 3H), 2,17(t, 1H), 1,99-1,97(m, 4H), 1,80(t, 1H), 1,58(s, 3H),

1,25-1,19(m, 4H).

6-((4,6-dimetyl-2-0x0-1,2-

dihydropyridin-3-yl)metyl)-2-

(trans-4-

\
N
H CN
|N = o Juu, (dimetylamino)xyclohexyl)-2,4- | 505,3
69 N o dimetyl-5-0x0-5,6,7,8-tetrahydro-
0

[1,3]dioxolo[4,5-g]isoquinolin-9-

carbonitril :

Ph6 '"H-NMR (300 MHz, CDCl;) 6 12,1(bs, 1H), 5,93(s, 1H), 4,75(s, 2H), 3,57(t,

2H), 2,90(t, 2H), 2,55(s, 3H), 2,30(s, 3H), 2,28(s, 9H), 2,17(t, 1H), 1,99-1,97(m,
4H), 1,82(t, 1H), 1,63(s, 3H), 1,28-1,18(m, 4H).

Vi du thir nghiém 1: Péanh gid hoat tinh trc ché chéng lai EZH1/EZH2

metyltransferaza

Hoat tinh Gc ché ctia cac hop chét tong hop chéng lai EZH1 hoic EZH2
metyltransferaza duoc do. Thi nghiém dugc thuc hién boi Reaction Biology Corp., va
hoat tinh ctia EZH1 hodc EZH2 duoc do bang cach st dung thir nghiém nhép nhay gan
bang phép do phong xa. Pé do 1Cs, ctia mdi hop chét tdng hop ddi véi EZH1 hodc EZH2,
2,3nmol/L EZH1 hodc EZH2, 1pmol/L histon H3 (21-44)-lys (biotin), 1,5pmol/L S-
adenyl medthionin (SAM), va 500nmol/L SH-SAM dugc bd sung vao mdi hop chit hoic
DMSO trong dung dich dém phan ung va dé phan mg & nhiét do trong phong trong 90
phuat. Dung dich dém phan g bao gbébm 50mmol/L Tris-HCI (pH 8,0), 50mmol/L NaCl,
Immol/L. EDTA, Immol/L DTT, Immol/L PMSF, va DMSO 1%. Axit tricloaxetic dugc
bd sung dé két thiic phan Gmg, va céc giot SPA dugc phu PVT streptavidin duge bd sung
vao timg dung dich phéan Ung, tiép theo 1a phan tng tiép & nhiét do trong phong trong 1
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gi0 nita. Gia tri metyl hoa cua co chét peptit dugc do bang cach sir dung thiét bi doc dia
TopCount NXT. Dya trén gid tri trung binh cta giéng duoc xir Iy bang DMSO duge dit
thanh 100% va gia tri trung binh nén duoc dit thanh 0%, cac gia tri do duge duge chuyén
ddi thanh hoat tinh theo phﬁn tram, sau d6 gia tri ICsy dugc x4c dinh béng cach st dung
phuong phap phén tich "log (chét trc ché) so v6i "do ddc dap tng chuén hoéa - bién thién"

cta chuong trinh GraphPad PRISM v6.
Vi du thir nghiém 2: Thir nghiém muec tGc ché sy sinh truéng cia té bao

Dé x4c nhan tac dung e ché cua cac hop chit tong hop d6i voi sy sinh trudng cia
cac dong t& bao ung thu mau, sy danh giad duge thuc hién dbi voi cac dong té bao
KARPAS 422, RPMI 8226, KMS-11, JeKo-1, MV-4-11, Mino, Pfeiffer, SU-DHL-4, va
RS4:11. Thr nghiém dbi véi cac dong té bao Pfeiffer va SU-DHL-4 dugc thuc hién boi
KYinno Co., Ltd., thtr nghiém ddi véi dong té bao RS4;11 dugc thuc hién bsi Shanghai
Chempartner Co., Ltd., va thr nghiém dbi vé6i cac dong té bao Kasumi-1, MV-4-11,
MM.1S, KMS-11, JeKo-1, Mino (ATCC), RPMI 8226 (KCLB), va KARPAS 422
(ECACC) dugc thuc hién sau khi mua.

DMSO & néng do cudi 12 0,1% hoic thép hon hodc dung dich DMSO cua mdi hop
chit tdng hop duge bd sung vao mdi trudng dé c6 ndng do va thoi gian xtt 1y duge mo ta
trong Bang 5 dudi day, va cac té bao duge nudi cdy & 37°C trong diu kién 5% CO,. Méi
dang t& bao da dugc nudi cdy dugc gieo mam trong dia 6 giéng hodc dia 48-96 giéng, va
viée cly chuyén diu tién hoic thay thé méi truong duoc thuc hién 3 dén 4 ngay mét 1an.
Tiép theo, cac té bao duoc ciy chuyén déu tién tong cong tir 7 dén 14 ngay, sau d6 gieo
mam trong dia 96 giéng. 3 dén 5 ngay trudc khi do hiéu qua, cac té bao dugc gieo mam
trong cac dia 96 giéng, sau d6 do hép thu (Tz) vao ngdy gieo mam dugc do. PO hép thu
sau khi phan tng dugc do bang thiét bi doc dia Synergy NeoAlpha (Biotek) bang céch st
dung tht nghiém kha ning sbng s6t cua té bao Cell-Titer-Glo (Promega, G7573) theo
sach hudng dan dinh kém. Dya trén d6 hép thu (Tz) dugc do vao ngay gieo mam va do
hép thu cia timg nhém dugc xu Iy bang DMSO (C) va nhém dugc bb sung méu (Ti)
duoc do vao ngay xac dinh hiéu qua, ty 1€ phan trim mtc trc ché ting sinh té bao dugc

tinh toan theo Phuong trinh 1 dudi day.

Phuong trinh 1
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[(Ti-TZ)/(C-TZ)] x 100 déi véi ndng d6 ma Ti>Tz

[(Ti-Tz)/C] x 100 dbi véi nong do ma Ti<Tz.

day.

Bang 5
Dong té bao Ngudn Moi tr:g;lg ol 1;11111%11 %i;;l Nong do xir Iy
KARPAS 422 | ECACC | RPMI 164020% | 7 ngiy (nf’f;‘iopﬁ; 110(;?1% rilx[o)
RPMI8226 | KCLB | RPMI164010% |  7ngiy (13&2;613;; ﬁgﬁg’l}%)
KMS-11 ATCC | RPMI 1640 10% | 10 ngy (m?,r’cl ;hiolf;r?gn% 0)
JeKo-1 ATCC | RPMI164020% | 10 ngay (m%j i ;hiolf;t?gnll\flo)
MV4;11 ATCC IMDM 10% 10 ngay (rgéizpii 1222%5)
Kasumi-1 ATCC | RPMI 164020% | 10 ngay (n?&?p;; ’1223;11\//[5)
MM.1S ATCC | RPMI 1640 10% | 11 ngy (m?,;g Lgallfsr?gn% 0)
Mino ATCC | RPMI164015% | 14 ngay (m?,;i ;hiolf;fg% 0)

Két qua cua cac Vi du thit nghiém 1 va 2 duoc thé hién trong c4c Bang 6 va 7 duéi

Bang 6
Hogt tinh tre ché enzym (ICs, nM) | o ;g;htg‘{;gi‘jgijj“&“)“"“g
Hop chat KARPAS-422 Pfeiffer
EZH]1 EZH2 (d6t bién (d6t bién
EZH2Y641N) EZH2A677G)
1 97,6 14,3 - -
2 371 7.9 - -
3 - - 39 -
4 20 2,6 1,9~26 -
5 16 1,3 2,4 -
6 - - 310 -
7 54 3.8 4,8 -
8 57 32 13 -
9 16 ~ 43 1,5~5,0 2,0~15 0,97
10 10 ~21 0,8~ 1,4 2,5~13 0,84
11 >1,000 116 ~ 473 563 ~>1,000 -
12 23 ~ 50 32 4,9 ~15 0,66
13 23 ~35 1,8~23 1,8~9,6 0,27
14 27 32 50 -
15 65 3,6 18 -
16 89 11 68 -
17 74 5,6 52 -
18 47 43 16 -
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19 45 44 440 -
20 48 37 18 -
21 137 7,2 75 :
22 180 16 >1,000 -
23 638 44 >1,000 :
24 34 3,0 62 :
25 166 1 : -
26 85 6,2 99 -
27 310 3.9 . -
28 55 3.2 14 :
29 136 5,0 51 :
30 190 3.4 307 -
31 51 3.8 231 -
32 : - >1,000 -
33 : - 187 -
34 9,7 1,4 3.2 1,48
35 - - 57 :
36 : - 87 -
37 : - 22 -
38 54 44 - -
39 9,7~30 12~62 32-84 0,76 ~ 0,99
40 28 1,8 1,8 0,71
41 >1,000 69 69 -
D) 31~34 3,4~6,0 2,6~88 0,97 ~ 1,41
83 8,1 14 58 6,76
44 34 0,4 - -
45 18 6.2 - -
46 16 9,7 : -
47 20 7,0 - -
48 2,6 ~ 40 0,4 ~2,6 3,7~ 124 0,77
49 7,0~ 16 035~ 14 1,2~9,7 0,21
50 >1,000 205 419 -
51 41 1,6 44 -
52 32~55 3.4~3,7 44~9,7 -
53 27 ~139 4,5~9,1 5,1~ 14 -
54 41 6.4 19 -
55 26 5,6 - -
56 : - 1 -
57 : : 13 -
58 : - 13 :
59 : : 28 -
60 : - 28 i
61 : - 43 -
62 : : 6,2 -
63 : - 4,4 i
64 : - 5,0 :
65 : - 8,8 -
66 : - 6.4 :
67 : - 43 :
68 : - 5,1 -
69 65 27 10 -
Mau doi 83 ~ 197 2,0~2,9 19 ~77 193
chung A
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Mdu doi 17~ 46 1,0~2,0 13~15 0,57
ching B
Bang 7
Dong té bao _ Hoat tinh trc ché su siNnh tr,u’(mg ctia t& bao (Gls, nM)
Mau doi chimg A Mau doi chimg B Hop chat 49
SU-DHL-4 281 21 11
RS4;11 932 62 24
MV4-11 220 6,1 3,9
Kasumi-1 >1,000 324 51
MM.1S 204 2,3 1,4
RPMI8226 315 7,8 6,4
KMS-11 554 25 8,1
Mino 225 2,5 2,0
JeKo-1 3,582 71 42

Vi du thir nghiém 3: Thir nghiém d6i véi sy 6n dinh trao dbi chét trong vi thé gan

Dé x4c nhan su dn dinh trao ddi chét cia cac hop chét tong hop trong gan, 5 uM
hop chét thir nghiém va 1 mg/mL vi thé gan ciia ngudi, cho, chudt ddng hodc chudt nhat
dugc cho phén g v6i nhau 6 37°C vé6i sy ¢6 mit cua hé théng tai tao NADPH trong 1
gi0. Sau 1 gid, phan Ung dugc két thic va dich ndi bé mat thu duge bang cach ly tAm
duoc phan tich bang HPLC. Véi gié tri dinh thu dugc tir két qua phan tich, luong con lai
(%) dugc tinh todn bang cach st dung phuong trinh sau thong qua gia tri dinh cua hop
chét thtr nghiém sau 1 gio phan Gmg so v6i gia tri dinh ctia hop chét thir nghiém & 0 phut.

Luong con lai (%) = (gia tri dinh cta hop chét thtr nghiém sau 1 gid phan ung/gia

tri dinh ctia hop chit thir nghiém & 0 phat) x 100

Két qué cta vi du thir nghiém 3 dugc thé hién trong Bang 8 dudi déy.

Béang 8

Luong con lai (%) cta hop chat thir nghiém sau 1
Hop chét gi0 phan ung
Ngudi | Ché | Chudt dong Chudt nhat
4 84 NT NT 79
5 89 NT NT 78
9 57 NT NT 56
10 79 NT NT 55
11 37 NT NT 70
12 57 NT NT 61
13 82 NT NT 79
34 66 NT NT 100
39 62 NT NT 80
40 82 NT NT 84
41 53 NT NT 63
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42 74 NT NT 88
43 52 NT NT 61

48 54 NT NT 52

49 67 74 84 52

50 35 NT NT 54

51 70 NT NT 64

52 62 NT NT 61

53 67 NT NT 85
Mau d6i ching A | NA 14 NA NA
Mau dbi chig B 65 83 81 50

NT: khong thtr nghiém; NA: khong 4p dung
Vi du thr nghiém 4: Dugc dong hoc cua chudt nhét

Duoc dong hoc cia cac hop chét téng hop duéi dang chét tc ché EZH2 & chudt
nhit (ICR, 8 tudn tudi, duc) duge thir nghiém.

Nhém ding qua dudng miéng duge duy tri & trang thai nhin an tr ngay trude khi
thir nghiém dén 4 gio sau khi dung hop chét thtr nghiém. Vao ngay dung hop chét thi
nghiém, khdi luvgng clia mdi con chuét duge do va moi hop chat téng hop dugc pha ché
bang cach st dung dung méi duoc chon trén co s& 30 mg/kg (10mL/kg). M&i hop chat
thir nghiém dugc dung qua duong miéng trong mot lidu duy nhét, mot lugng méau nhét
dinh duoc léy vao mot thoi diém x4c dinh truéc, huyét twong dugc phan lap tr do, va
ndéng d6 ctia mdi hop chét thtr nghiém trong huyét twong duoc phan tich bang cach sir
dung LC-MS/MS (Waters UPLC H-Class/Xevo TQ; Waters, USA). H¢ s6 dugc dong hoc
duoc tinh bang cong thic tong hop hinh thang log tuyén tinh bang cach st dung phan tich
khong ngan clia chuong trinh Phoenix ™ WinNonlin (Certara, Hoa Ky) thong qua dudng

cong ndng do huyét tuong theo thoi gian. Két qua ctia vi du thr nghiém 4 duoc thé hién

trong Bang 9.
Bang 9
(s Dién tich dusi dudng cong khi Thai gian bén thai
Hop chat s6 stir dung qua dudng miéng T1/2 (gio)
(AUC) (ng-gido/mL)
4 770 NC
9 14,942 ~ 16,449 24~23
13 1,036 NC
39 3,649 NC
48 17,296 ~ 18,676 28~32
49 9,963 2.9
50 12,239 2,5
51 1,523 NC
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Mau dbi chiimng A 4,884 0,6
Mau dbi ching B 3,425 ~ 5,003 NC ~ 1,0

NC: khong dugc tinh

Vi du so sanh

Mau dbi chimg A 1a N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-5-
(etyl(tetrahydro-2H-pyran—4-yl)amino)-4-mety1-4 ’-(morpholinometyl)-[1,1°-biphenyl]-3-
carboxamit (tazemetostat), quy trinh tong hop n6 duge md ta trong vi du s6 44 trén trang
220 cta Cong bd don quéc té s§ WO2012/142504. MAu ddi chimg A c6 cong thic cdu

trac sau:

3

R o
(T L3
= N
0 L

M3au ddi ching B 13 (2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-
dimetyl-2-oxo-1,2-dihydropyridin)-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxamit (valemetostat), quy trinh tbng hop n6 duge md ta trong vi du s6 35 trén trang
137 ctia Cong bd don qubc té s6 WO02015/141616. MAu dbi chimg B ¢6 cong thirc cau

trac sau:

(o]
N CH
HsgAO"’N’ :
\

CH,

Vi du thir nghiém so sanh: Thir nghiém vé hoat tinh trc ché chéng lai EZH1/EZH2

Metyltransferaza va vé hoat tinh trc ché chéng lai su sinh trudng cla cac dong té bao ung
thu mau

Mau d6i ching A [N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-5-

(etyl(tetrahydro-2H-pyran-4-yl)amino)-4-metyl-4’-(morpholinometyl)-[1,1’-biphenyl]-3-
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carboxamit  (tazemetostat)] va mau d6i chimg B  [(2R)-7-clo-2-[trans-4-
(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin)-3-yl)metyl]-2,4-

dimetyl-1,3-benzodioxol-5-carboxamit (valemetostat)], dugc tong hop theo cic phuong
phap duge mod ta trong vi du so sdnh, dugc thu nghiém vé hoat tinh trc ché cua chung
chbng lai EZH1/EZH2 metyltransferaza va chéng lai su sinh truéng cla cac dong té bao
ung thu mau theo céc phuong phap tuong tw nhu duge mo té trong cac Vi du thtr nghiém

1 va 2 néu trén.
Két qua dugc thé hién trong cdc Bang 6 va 7 néu trén.

Nhu duge thé hién trong cdc Bang 6 va 7 néu trén, co thé thay rang cac hop chét
theo sang ché ¢ hoat tinh trc ché chéng lai EZH1 va/hodc EZH2 metyltransferaza t5t hon
so v6i miu dbi ching A hoic B, cho thdy riang cac hop chit nay c6 hoat tinh wc ché

chéng lai sy sinh trudng cua cac dong té bao ung thu mau tdt hon.
Kha niang ing dung cong nghi€p

Sang ché d& cap dén hop chét di ba vong c6 hoat tinh tc ché chéng lai EZH1 (chat
tang cuong cua chét twong dong zeste 1) va/hoic EZH2 (chét ting cudng cia chét tuong

dE‘)ng zeste 2), mubi dugc dung ctia chung, hodc dugc phém chira cac hop chét nay.
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YEU CAU BAO HO
1. Hop chét duoc chon trong s6 hop chét di vong c6 ba vong ¢ cong thic 1, mubi duoc
dung, chét ddng phan quang hoc, hydrat, va solvat clia no:
R R2
S N i
o R*

[Cong thtc 1]
trong do:

R'1a H, halogen, xyano, C;¢ alkyl chira tr 0 dén 3 nguyén tir halogen, C,_¢ alkoxy
chtra tir 0 dén 3 nguyén tir halogen, C; 4 xycloalkyl, C;.¢ alkylcarbonyl, Cy.¢ alkenyl, C,.6
alkynyl, Cs.¢ xycloalkenyl, aryl, heteroxyclyl thom c6 tur 5 dén 6 canh chtra tir 1 dén 3 di
nguyén tir doc 1dp dugc chon tr nhom bao gdbm N, O va S trong vong cla nd, hodc
heteroxyclyl béo co tur 5 dén 6 canh chtra 1 hoic 2 di nguyén t& doc 14p dugce chon tir
nhoém bao gdm N, O va S trong vong clia n6 va chira hodc khong chira lién két khong no

trong mot phén cta vong cua no;

C;.¢ xycloalkyl, aryl, heteroxyclyl thom co tir 5 dén 6 canh néu trén chira tir 1 dén
3 di nguyén tir doc lap dugce chon tir nhdm bao g@)m N, O va S trong vong cua no, hoac
heteroxyclyl béo co tir 5 dén 6 canh néu trén chtra 1 hodc 2 di nguyén t doc 1ap duogc
chon tir nhém bao gébm N, O va S trong vong cua n6 va chira hodc khong chira lién két
khong no trong mot phan ciia vong clia n6 khong dugc thé hodc duoc thé bang mot dén

ba géc ddc 1ap duoc chon tir nhom A dudi day;
L 1a lién két, C,.¢ alkylen, hodc oxy(C¢)alkylen;

R?> 1a 4-dimetylamino-xyclohexyl, 4-etylamino-xyclohexyl, —4-dietylamino-
xyclohexyl, 4-(piperidin-1-yl)-xyclohexyl, 4-(pyrolidin-1-yl )-xyclohexyl, 4-(2-
hydroxybutanamit)-xyclohexyl, ~ 4-amino-xyclohexyl, = xyclohexyl,  xyclopentyl,
tetrahydropyran, 4-4-dimetylaminophenyl, 4-(dimetylamino)butyl, ~dimetylisoxazol,
piperidin-4-yl, 1-metyl-piperidin-4-yl, 1-hydroxybutanoyl-piperidin-4-yl, 1-trifloetyl-
piperidin-4-yl, 1-metylindol-5-yl, 4-metoxy-xyclohexyl, 3-dimetylamino-xyclopentyl, 3-

dimetylamino-xyclobutyl;
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R*1a C, ¢ alkyl;

R*1a H, halogen, hodc C;.alkyl chtra tix 0 dén 3 nguyén tir halogen;
R 1a C, ¢ alkyl hodc Cy.¢ alkoxy;

R®1a Cy¢alkyl;

nhém A bao gém halogen, C ¢ alkyl, C,.¢ alkoxy, va heteroxyclyl béo c6 tir 5 dén
6 canh chtra 1 hodc 2 di nguyén tir doc 1ap dugce chon tir nhom bao gém N, O va S trong
vong cua no, trong d6 Cy6 alkyl, Ci alkoxy va heteroxyclyl béo co tir 5 dén 6 canh néu
trén khong duogc thé hoic dugc thé béng mot dén ba géc doc 1ap dugc chon tir nhém B
dudi day;

nhom B bao gom halogen, Cy_¢alkyl, va heteroxyclyl béo c6 tir 5 dén 6 canh chura

1 ho#ic 2 di nguyén tir doc 14p dugc chon tir nhém bao gdbm N, O va S trong vong ctia né.

2. Hop chét theo diém 1, trong do R'1aH, halogen, C; alkyl chira tir 0 dén 3 nguyén tir
halogen, Cy.¢ alkoxy, Cs.¢ xycloalkyl, C,.¢ alkenyl, C,.4 alkynyl, Cs xycloalkenyl, aryl,
heteroxyclyl thom c6 tur 5 dén 6 canh chira tir 1 dén 3 di nguyén tir ddc 14p dugc chon tir
nhém bao gbm N, O va S trong vong cua n6, hodc heteroxyclyl béo co tir 5 dén 6 canh
chta 1 hodc 2 di nguyén tir doc 1dp dugce chon tir nhém bao gdbm N, O va S trong vong
ctia n6 va chira hodc khong chira lién két khong no trong mot phén ctia vong ctia né.
3. Hop chét theo diém 2, trong d6 R' 12 H, halogen, metyl, etyl, nitril, metoxy, etoxy,
xyclopropyl, vinyl, acetylenyl, phenyl, isopropenyl, isopropyl, xyclopentenyl,
xyclopentyl, xyclohexenyl, xyclohexyl, furanyl, pyridin, pyrazolyl, dihydropyranyl, hoac
thiazolyl.
4. Hop chét theo diém 1, trong d6 hop chét c¢6 cong thirc 1 dugc chon tr nhém bao gdm
cac hop chat dudi day:

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2-metyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-

on;
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6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

4-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

4-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chét dong phan A;

4-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,9-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chét dong phan B;

4.9-diclo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2-metyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on;

2-(trans-4-aminoxyclohexyl)-9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yDmetyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chét dong phan A;

9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chat déng phan B;

9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(cis-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
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9-clo-2-(trans-4-(dimetylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-clo-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-6-((6-metyl-2-0x0-4-
propyl-1,2-dihydropyridin-3-yl)metyl)-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(etylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on;

9-clo-2-(trans-4-(dietylamino)xyclohexyl)-6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(trans-
4-(piperidin-1-yl)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(trans-
4-(pyrolidin-1-yl)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

(2S)-N-(trans-4-(9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-
‘dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)-2-
hydroxybutanamit;

2-((trans-4-aminoxyclohexyl)metyl)-9-clo-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-((trans-4-
(dimetylamino)xyclohexyl))metyl)-2,4-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on;

9-clo-2-xyclohexyl-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

9-clo-2-xyclopentyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
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9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-
(tetrahydro-2H-pyran-4-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)phenyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on;
9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)butyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(3,5-
(dimetylisoxazol-4)-yl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on;
9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-
(piperidin-4-y1)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(1-
metylpiperidin-4-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(1-((R)-2-
hydroxybutanoyl)piperidin-4-y1)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-clo-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(1-
(2,2,2-trifluoroetyl)piperidin-4-y1)-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(1-
metyl-1H-indol-5-y1)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
metoxyxyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-(trans-
4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-3-
(dimetylamino)xyclobutyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
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9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(cis-3-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(cis-3-
(dimetylamino)xyclopentyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-o0xo-1,2-dihydropyridin-3-
ymetyl)-2,4,9-trimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chit déng phan A;

6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4,9-trimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chét déng phan B;

2-(trans-4-(dimetylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

2-(trans-4-(dimetylamino)xyclohexyl)-2,4,9-trimetyl-6-((6-metyl-2-oxo-4-propyl-
1,2-dihydropyridin-3-yl)metyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

2-xyclohexyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4,9-
trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

2-(trans-4-(etylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

2-(trans-4-(dietylamino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
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5(6H)-on;

2-(trans-4-(etyl(metyl)amino)xyclohexyl)-6-((4-metoxy-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chit dong phan A;

9-bromo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on chét dong phéan B;

9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-2-
(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[ 1,3]dioxolo[4,5-glisoquinolin-5(6H)-on;

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-vinyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-etynyl-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;

9-xyclopropyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(4-(morpholinometyl)phenyl)-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on;

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-phenyl-7,8-dihydro-[1,3]dioxolo[4,5-
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glisoquinolin-5(6H)-on;
9-(xyclopent-1-en-1-y1)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-xyclopentyl-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
9-(xyclohex-1-en-1-y1)-6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-xyclohexyl-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on;
6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(prop-1-en-2-yl)-7,8-dihydro-[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-isopropyl-2,4-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-etyl-2,4-dimetyl-7,8-dihydro-[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
9-(3,6-dihydro-2H-pyran-4-y1)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yDmetyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
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(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-3-yl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-0xo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiazol-5-yl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(1-metyl-1H-pyrazol-4-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on; va
6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-
glisoquinolin-9-carbonitril.
5. Ché pham duoc chtra, hoat chat 14 hop chat theo diém bét ky trong s céc diém tir 1

dén 4 hoac muoi duoc dung cua no.
6. Dugc pham chtra ché pham dugc theo diém 5.

7. Dugc pham theo diém 6, trong d6 dugc pham nay ¢ dang vién nén, vién tron, bot, vién

nang, Xir0 hodc nhii tuong.

8. Duoc phém theo diém 6, trong d6 duoc phém nay con chua it nhét mot chat duge chon

tr nhom gdm chit mang, chit bo tro va ta dugce dugc dung.
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