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(54) CHAT DAN XUAT BPIOXOLOISOQUINOLINON VA DUGC PHAM CHUA NO

(57) Sang ché dé cap dén cac hop chit dan xuét dioxoisoquinolinon méi va mo ta viée sir
dung n6. Cu thé hon, sang ché dé cap dén cac hop chat dan xuat dioxoisoquinolinon méi
c6 hoat tinh wrc ché hoat tinh EZH1 (chit ting cudng zeste homolog 1) va/hodc EZH2 (chét
tang cuong zeste homolog 2), mudi duogc dung cua no, va’hodc cac ché phém duoc chira
ching.
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Linh vire ky thuit dwge dé cip

Sang ché dé cap dén cac hop chit din xuat dioxoisoquinolinon méi va
~ viée sir dung ching. Cu thé hon, sang ché dé cap dén cac hop chit din xuét
dioxoisoquinolinon m&i ¢ hoat tinh e ché hoat tinh EZH1 (Chét ting cué)ﬁg
zeste homolog 1) va/hoac EZH2 (Chét tang cudng zeste homolog 2), cac mudi

duoc dung cua chung, va/hodc cac ché pham dugc chira ching.

Tinh trang ky thuit cia sing ché

Nhiém sic thé diéu khién vé mait dong hoc qua trinh sao chép hodc phién
ma clla cac gen bang cach thay ddi cdu triic bic cao hon cta né théng qua qua
trinh metyl héa ADN, thanh phan ciu tao cta né, hoic théng qua viéc cong thém
hodc trir bot khéc nhau (axetyl hda, metyl hda, phosphoryl hoa, ubiquitin héa, v.v.)
cua histon (cac histon H2A, H2B, H3 va H4)

N6i chung, su trime héa lysin thir tu tir ddu tan N ctia histon H3 (H3K4me3)
cd chtrc ndng kich hoat qua trinh phién ma, va sy trime hda lysin tha 27
(H3K27me3) tc ché su phién ma, cung v&i viée cong thém hodc trir bét dudc
thue hién bai phic chét trithorax trong qua trinh trime héa lysin tht tir va phic
chét Polycomb Repression Complex 2 (PRC2) trong qua trinh trime héa lysin thtr
27 (Cell 2007, 128, 735-745; Nat. Rev. Cancer 2010, 10, 669-682)

Nhoém gen polycomb duge nhan dién 14 cac gen kiém soat sy hinh thanh
phoi & bénh wa chay mau va chiing duoc bao tén trong cic dong vat c6 day sdng
(chordate) (Nat. Rev. Genet. 2007, 8, 9-22). Trong rudi dim, chét ting cuong
protein zeste 1a mdt tiéu don vi xtc tac phu trach qua trinh metyl hoa H3K27 cua
PRC2, va EZH1 (Chét tang cudng zeste homolog 1 (Drosophila)) va EZH2 (Chét
ting cuong zeste homolog 2 (Drosophila)) cing 1a nhimng chit twong ddng cua
dong vat ¢6 va cia chét ting cudng rudi gidm cua zeste (EMBO J. 1997, 16,
3219-3232; Mamm. Genome. 1999, 10, 311-314). C4c vung c6 hoat tinh enzyme
- (vung SET) ctia EZHI va EZH2 c6 d6 tuong dong cao, va & ngudi va chudt, hai
- loai PRC2 (PRC2-EZH1 va PRC2-EZH2) trong d6 EZH1 hoic EZH2 12 mét tiéu
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don vi xiic tac tén tai (PRC2-EZH1, PRC2-EZH2) (Mol. Cell 2008, 32, 491-502;
Mol. Cell 2008, 32, 503-518).

Trong céc té bao gbe phdi (t& bao ES), EZH1 va EZH2 c6 chirc ning hop
tac hodc bd trg, va tham gia vao viéc duy tri té bao ES (Mol. Cell 2008, 32, 491-
502). EZH1 va EZH2 ciing d4 dugc cong bd baoo 1a 1am viéc hop tac trong viée
hinh thanh va duy tri cic nang toc, va trong qué trinh biét hoa té bao Merkel
(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).

Su biéu hién ting cao ctia EZH2 d dugc cong b trong nhiéu loai ung thu
khac nhau bao gdm ung thu tuyén tién liét, ung thu vi, ung thu da day, ung thu
phdi, ung thu budng trimg, ung thu tuyén tuy va ung thu ddu va cd, trong sb d6 su
biéu hién EZH2 ting cao da duoc cong b 14 twong quan vé6i sy tién luong x4u
(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; Té bao ung thu 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). |

Ban chit ky thuit ciia sang ché

Bing cach x4c nhan ring céc hop chét dﬁn xuit dioxoisoquinolinon méi c6
hoat tinh e ché ddi véi EZHI1 va/hoic EZH2, cac tac gia sang ché da hoan thanh
sang ché nay.

Muc dich ctia sang ché 1 d& xuét cac hop chét dén xuét
dioxoisoquinolinon méi c¢6 hoat tinh trc ché EZH1 va/hoic EZH2 vuot troi.

Muc dich khac ctia sang ché 1 d& xudt ché phim duoc chira cac chit dan
xuét néu trén trong lidu dung c6 hiéu qua tri licu.

Theo mét phuong én, sang ché dé xuét hop chit dugc chon tir nhém bao

gdm céc hop chét din xuit dioxoisoquinolinon ¢6 Céng thirc 1a hodic Cong thirc
1b dudi day, va mudi duoc dung, chit ddng phan quang hoc, hydrat va solvat cia

nd:
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1
H. R
N 0] o) L/Ra
R* o R Cong thirc 1a

Trong Céng thire 1a:

R'1a H, halogen, C,.¢ alkyl, C,¢ alkenyl, C,_¢ alkynyl, C;5_ xycloalkyl, Cs.4
xycloalkenyl, nitril, aryl, hetéroxyclyl thom c6 5 té1 6 canh chtra 1 t6i 3 nguyén tur
khéc loai ddc lap duge chon tir nhém bao gf“)m N, O va S, hodc heteroxyclyl béo
bao gdm hoic khong bao gdm cac lién két khong no trong cac phin ciia vong 5 t6i
6 canh, trong d6 vong nay co 1 téi 2 nguyén tir khéc loai dugc chon doc 14p tir
nhom bao gém N, O va S; cadc nhém Cs 4 xycloalkyl, Cs¢ xycloalkenyl, aryl, hodc
heteroxyclyl thom cé 5 t&i 6 canh chura 1 téi 3 nguyén tir khac loai doc 1ap dugc
chon tir nhém bao gém N, O va S, hoac heteroxyclyl béo bao gf‘)m hodc khong
bao gbém cac lién két khéng no trong cac phan cia vong 5 t6i 6 canh, trong d6
vong ndy cé 1 t6i 2 nguyén tir khac loai duoc chon doc 1ap tir nhém bao gébm N, O
va S, dugc thé hodc khong dugc thé béi 1 t6i 3 phén tir thé dwoc chon doc 1ap tur
nhém A duéi day; :

L 12 mét lién két hodc C, alkylen;

R, 1a Cs.g bixycloalkyl dd duogc thé, va Cs. bixycloalkyl da duge thé duge
thé bang NR’R®, trong d6 mdi R®va R® doc 14p 1a H hoidc Cy alkyl;

R? 12 H hoidc Cy¢ alkyl;

R’la H, halogen hodc C,.¢ alkyl;

R* 12 C, alkyl, Cy. alkoxy hodc thio-C,. alkyl;

Nhém A bao gém halogen, Cy.¢ alkyl, Cy.¢ alkoxy, heteroxyclyl béo ¢6 5
td1 6 canh c6 vong ¢6 1 t61 2 nguyén tir khac loai ddc 1dp duogc chon tir nhém bao
gé)m N, O va S, trong d6 cac nhéom C, ¢ alkyl, C;_¢ alkoxy va heteroxyclyl béo c6
561 6 canh dugc thé hodc khong dugc thé bz“mg 11613 ph?m ttr thé duoc chon
mot cach doc 1ap tr nhém B dudi day;

Nhém B bao gdm halogen, Cy6 alkyl, Cy.¢ alkoxy, heteroxyclyl béo ¢6 5

td1 6 canh c6 vong c6 1 t6i-2 nguyén ti khéc loai doc 1dp dugce chon tir nhém bao
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gE‘)m N, O va S, trong d6 cac nhom Cy alkyl, Cy¢ alkoxy va heteroxyclyl béo co
5 t6i 6 canh duoc thé hoic khong duge thé béng 1t613 phén tr thé dugc chon
mot cach doc 1ap tr nhém C dudi day; va,

Nhém C 1a halogen, Ci4 alkyl, hodc heteroxyclyl béo c6 5 t61 6 canh c6
vong cb 1 t6i 2 nguyén tir khac loai doc 1ap dugc chon tir nhom bao gém N, Ova
S.

Theo mot phuong 4n khac, sing ché dé xuét hop chét dugc chon tir nhém
bao gdém cac hop chit din xuét dioxdis_oquinolinon c6 Cong thuac 1b dudi day,
mudi dwge dung, chit ddng phan quang hoc, hydrat va solvat ctia né :

R7
N.__O o -Re
UK
R® o Cong thirc 1b
Trong Cong thirc 1b:

Ry 1a xyclohexyl da dugc thé;

R’ duge chon tir nhém bao gém H, furan-2-yl, furan-3-yl, 5-metylfuran-2-
yl, thiophen-2-yl, thiophen-3-yl, 5-metylthiophen-2-yl, 1-metyl-1H-pyrazol-4-yl,
1-metyl-1H-pyrol-2-yl, thiazol-5-yl, 1H-imidazol-1-yl, pyridin-3-yl, pyridin-4-yl,
6-flopyridin-3-yl va pyrimidin-5-yl;

L 1a mot lién keét; va,

R® 12 C,.¢ alkyl, Cy.6 alkoxy hoic thio-C;.¢ alkyl.

Theo mét phwong 4n khéc nita, sang ché d& xudt ché pham dugc va dugc
phim & phong ngira hodc diéu tri cac bénh néu trén khéac nhau c6 lién quan dén
EZH1 va/hoiac EZH2, ché phém dugc hodc dugce phﬁm chira céc hgp chét néu trén
trong lidu ding c6 hiéu qua tri lidu.

Chét dan xuét dioxoisoquinolinon c¢6 Céng thirc la hoic Céng thic 1b
dugc tao ra theo sang ché ¢6 hoat tinh e ché EZH1 va/hoic EZH2 vuot trdi, do
d6 c¢6 hoat tinh chéng ung thu d6i vé6i cac bénh ung thu cé lién quan dén EZH]1,
EZH2 hoic ca hoat tinh EZH1 13n hoat tinh EZH2, va ¢ thé hitu ich nhu mot tac

nhéan di€u tri.
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MO ta chi tiét sang ché

Sau day 1a dinh nghia cia céc thuat ngir khac nhau duoc sir dung dé mé ta
sang ché. Céc dinh nghia nay, trir khi dwgc chi 13, s& 4p dung cho ban md ta séng
ché theo y nghia hién tai mét cach riéng r& hodc 1a mot phan cia cac thuat ngit ma
chung dugc bao gom.

Thuat ngit 'halogen' nhu dugc sir dung trong bén.mc*) ta, trir khi dugce chi 13,
dé chi flo, clo, brom hoic iot. |

Thuat ngt ‘hydroxy” dugc st dung trong ban md ta, trr khi dugc chi r3, aé
chi nhém -OH.

Thuét ngf ‘alkyl’ duge st dung trong ban moé ta, trir khi duge chi 13, dé chi
géc hydrocacbon no, mach thrfmg hodc ¢6 mach nhénh c6 cong thic C Hy i, va
dac biét la dé chi géc hydrocacbon no, mach théng hodc ¢6 mach nhanh lan luot
chira, 1 t6i 6, 1t6i 8, va 1 téi 10 hodc 1 téi 20 nguyén tir cacbon. Céc vi du khong
nham gi6i han vé cac gbe nhu vy bao g6m céc gde metyl, etyl, propyl, isopropyl,
n-butyl, t-butyl, neopentyl, n-hexyl, heptyl va oxyl. Vi du, thuat ngit ‘C,.¢ alkyl’,
trir khi duogc chi ra, dé chi géc hydrocacbon mach théng hodc ¢6 mach nhanh co
sb luong nguyén tir cacbon tir 1 t6i 6. Cac vi du khong nhim gi6i han bao gbém
metyl, etyl, propyl, isopropyl, n-butyl, sec-butyl, t-butyl, n-pentyl va n-hexyl.

Thuét ngit ‘alkenyl’ dugc sir dung trong ban md ta, trir khi duge chi r5, dé
chi nhém hoa tri mét ¢6 ngudn gbc tir nhém hydrocacbon khong no, mach thing
hodc ¢6 mach nhanh c6 it nhat mot lién két d6i cacbon-cacbon, cu thé 13 nhém
hoé tri mdt khong no, mach théng hodc ¢6 mach nhanh 1an luot chira, 2 t4i 6, 2 t&i
8, va 2 t&i 10 hodc 2 t6i 20 nguyén tir cacbon. Cac vi du khéng nham gidi han vé
ching bao gdm céc gbc etenyl, propenyl, butenyl, 1-metyl-2-buten-1-yl, heptenyl
va octenyl.

Thuat nglt ‘alkynyl’ dugce st dung trong ban mo ta, trir khi dugc chi rd, dé
chi nhém hod tri mét ¢6 ngudn gdc tir nhém hydrocacbon khong no, mach thing
hodc ¢6 mach nhéanh c6 it nhat mot lién két ba cacbon-cacbon.

Thuét ngir ‘alkoxy’ dugc str dung trong ban mo ta, trir khi duge chi 13, dé
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chi géc oxy ¢6 cong thire OC H,,+1 va ¢6 nhdm hod tri mot co nguén géc_tir nhom
hydrocacbon no, mach théng hodc ¢6 mach nhanh 14n luot chira, 1 t6i 6, 1 t6i 8,
va 1 t6i 10 hodc 1 téi 20 nguyén tir cacbon. Vi duy, ‘Cy¢ alkoxy’ dugc dung, trir
khi dugc chi 15, d chi gbc oxy c6 gbe hydrocacbon mach thing hoic ¢ mach
nhanh ¢6 sb luong nguyén tir cacbon tir 1 t6i 6. Cac vi du khong nhiam giéi han
bao gdm metoxy, etoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, t-butoxy,
pentoxy va hexoxy, v.v..

Thuat nglt ‘xycloalkyl’ dugc st dung trong ban mo ta, trir khi Iduqc chi 0,
dé chi nhém hod tri mot ¢6 ngudn gde tir hop chét vong cacbon vong don no hodc
vong don no mot phan. Vi du, thuit ngit ‘Cs_; xycloalkyl’ dugc str dung trong ban
mo ta, trir khi duoc chi 1o, dé chi nhém chuire hydrocacbon no hodc khong no mdt
phin vong don c6 sb lugng nguyén tir cacbon tir 3 téi 7. Cac vi du khong nham
gi6i han vé xycloalkyl no bao gdm xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl va xycloheptyl, v.v..

Thuét ngt ‘heteroxyclyl” dugc st dung trong ban mo ta, trir khi duoc chi
13, d& chi nhém hoa tri mot vong don ¢6 3 t6i 7 canh chira 1 t6i 3 nguyén tir khac
loai hodc nhém chic dugce chon trong sd N, 0, S, SO va SO,. Cac vi du khong
nham giéi han bao gdm 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-dioxit
thiomorpholin-4-yl, pyrolidin-1-yl, pyrolidin-3-yl, azetidin-1-yl, azetidin-3-yl,
aziridin-1-yl, azepan-1-yl, azepan-3-yl va azepan-4-yl.

Thuat nglt ‘aryl’ dugce st dung trong ban mo ta, trir khi dugce chi 3, dé chi
hé vong cacnon mdt vong hodc nhidu vong c6 it nhat mot vong thom da ngung tu
hoic khong ngung tu, va cac vi du khong nhdm gi6i han vé céc aryl bao gdbm
phenyl, naphtyl, tetrahydronaphtyl, indenyl va antraxenyl, v.v..

Thuat ngit ‘heteroaryl’ dugc st dung trong ban mo ta, trir khi duge chi 10,
dé chi nhém thom vong don hodc vong doi hodc da vong, ¢6 5 t61 12 canh, tbt
hon 14 5 t6i 7 canh chira it nhat 1a 1, vi du 1 t6i 4, va t6t hon 1a 1 t6i 3 nguyén tir

khéc loai dugce chon trong s6 O, N va S. Céc vi du khong nhim gi6i han vé

_7-
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heteroaryl vong don bao gdm thiazolyl, oxazolyl, thiophenyl, furanyl, pyrolyl,
imidazolyl, isooxazolyl, pyrazolyl, triazolyl, thiadiazolyl, tetrazolyl, oxathiazolyl,
pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl va cdc nhém tuong tu. Céc vi du
khong nham gi6i han vé heteroaryl vong d6i bao gdm indolyl, benzothiophenyl,
benzofuranyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl, benzothiazolyl,
benzothiadiazolyl, benzotriazolyl, quinolinyl, isoquinolinyl, purinyl,
puropyridinyl va cdc nhém tuong tur.

Thuit nglr “‘Cs.g bixycloalkyl’ dugc sir dung trong ban md ta, trir khi dugce
chi r3, d chi nhém c6 ngudn gbc tir hqp chat hydrocacbon béo trong d6 hai vong
xycloalkyl gép chung hai nguyén tir, va tt hon néu c¢6 thé bao gdm, nhung khéng
chi gi6i han &, bixyclo [2.1.1] hexyl, bixyclo [2.2.1] heptyl, bixyclo [3.2.1] oxtyl,
bixyclo [2.2.2] oxtyl, bixyclo [3.2.2] nonanyl, bixyclo [3.3.1] nonanyl, hoic
bixyclo [3.3.2] decanyl, tit ca cac nhom nay c6 thé da duoc thé hodc khong duoc
thé.

Thuét ngit ‘chat dong phan quang hoc’ hoic ‘chit dong phan di anh’ dugc
sir dung trong ban ma ta, trir khi duoc chi 1, dé chi cap chat déng phan 14p thé c6
4nh guong khong chong 1én nhau, va cu thé, mot hon hop chat dong phén 1ap thé
c6 thé 14 hdn hop chit dong phan 14p thé ciia mot hop chét c6 nguyén tir cacbon
khong @i xtmg. Cu thé hon, hop chit c¢6 nguyén tir cacbon khong di ximg c6 thé
1a hop chét ¢6 cdu tric c6 Cong thirc la du6i ddy hodc Cong thirc 1b dudi day.
Ddng thoi, hdn hop 1:1 cta cip chit dong phan dbi anh s& duoc goi 1a hdn hop
“chat triét quang”.

Thuét ngit ‘nguyén tir cacbon khong dbi xtmg’ duoc sir dung trong ban mo
ta, trir khi dugc chi ro, dé chi trudong hop trong d6 nguyén tir cacbon trong phan tir
duoc lién két v6i bbn loai nguyén tir khac nhau, cac nhém hodc céc nguyén ti,
hoic cac nhém chirc. M6t hop chét bao gdbm mét nguyén tir cacbon khong dbi
ximg nhu vay c6 tinh chat chiroptic hodc c6 chit déng phan quang hoc.

Thuat ngit ‘lwgng du chit ddng phan d6i anh (ee)’ dwoc sir dung trong ban
md ta, trir khi dugc chi 13, dé chi chung t6i su gia ting vé ty 1é ctia chit déng phén

d6i anh, bao gdbm khong chi cac lugng du cac chit ddng phan dbi anh so v6i hdn
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hop triét quang ma ca céc trudng hop trong do ty 1€ cia cac chét ddng phan déi
anh (trong hdn hop triét quang) khong phai 1a 1:1, trong do ty 1é cia mot chét
ddng phan dbi anh 1a 16n hon ty 1& cta chit dong phan déi anh kia. Cu thé, lugng
du chét ddng phan d6i 4nh ¢6 thé 1a phin du c¢6 d6 tinh khiét quang hoc (“%ee™) it
nhét 12 80%, it nhit 12 90%, it nhit 12 95%, it nhit 12 96%, it nhat 1a 97%, it nhat
1a 98% hojc itnhat1a 99%.

Thuét nglt ‘hoat tinh enzym EZH1 va/hodc EZH2’ dugc sir dung trong ban
md ta, trir khi duge chi 13, d& chi hoat tinh enzym két hop nhém metyl & lysin thir
27 cta histon H3 d3 c6 bdi EZH1 va/hoac EZH2, va cum tr ‘su biéu hién tdng cao
cua EZH1 va/hodc EZH2’ dugc ding dé chi mtrc do biéu hién cua protein EZH1
va/hoac protein EZH2 dugc ting 1én 14 nho hoat tinh phién ma tang cao, thuc déy
su dich ma gen, Gc ché su phén huy protein, hodc cai thién sy 6n dinh protein

Thuéat ngir ‘EZH1 va/hodc EZH2 c6 dot bién’ dugc sir dung trong ban mb
ta, trir khi duoc chi rd, dé chi sy ton tai cta céc dot bién trong trinh tu bazo
va/hodc trinh tu axit amin cia EZH1 va/hoac EZH2. Vi du bao gém cac dot bién
soma (Y641F, Y641N, Y641S, Y641C, A677G va A687V) & tyrosin thir 641,
alanin th 677 va alanin thtr 687 cia EZH2

Sang ché s& duoc md ta mot cach chi tiét & dudi.

Sang ché dé cap dén cac hop chit din xudt dioxoisoquinolinon méi va md
ta viée s dung chung. Cu thé hon, sang ché d& cép dén cac hop chit dan xuat
dioxoisoquinolinon mai c¢é hoat tinh wc ché hoat tinh EZH1(Chét ting cuong
zeste homolog 1) va/hodc EZH2(Chét ting cudng zeste homolog 2), céc mubi
duoc dung cua ching, va/hodc cac ché phdm dugc chira chiing.

Cu thé, theo m6t phuong 4n, sang ché dé xuit hop chét dugc chon trong sb
chét din xuit dioxoisoquinolinon c¢6 Cong thirc 1a dudi ddy hodc Cong thuc 1b
dudi ddy, va cac mudi duge dung, cac chét ddng phan quang hoc, c4c hydrat va

cac solvat ctia chung:
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1
" R
N 0] 0 Ra
\EZ/ N O><R2
|
R* o R Cong thic 1a

Trong Cong thtrc 1a: , ,

R'1aH, halogen, C; alkyl, C,.¢ alkenyl, Cy¢ alkynyl, Cs_¢ xycloalkyl, C;
xycloalkenyl, nitril, aryl, heteroxyclyl thom c6 5 t6i 6 canh chira 1 t6i 3 nguyén tir
khac loai doc 1ap dugc chon tir nhédm bao gém N, O va S, hoac heteroxyclyl béo
bao gdm hoic khéng bao gbm céc lién két khong no trong cac phan ctia vong 5 t6i
6 canh, trong d6 vong nay co6 1 t6i 2 nguyén t&r khéac loai dugc chon doc 14p tir
nhdém bao gém N,OvaSs;

C;. xycloalkyl, Cs6 xycloalkenyl, aryl, hodc heteroxyclyl thom ¢6 5 t&1 6
canh chtra 1 t6i 3 nguyén tir khac loai doc 1ap dugc chon tir nhém bao gé)m N, O
va S, hodc heteroxyclyl béo bao gdm hoidc khong bao gdm céc lién két khong no
trong cc phan clia vong 5 téi 6 canh, trong d6 vong nay c6 1 t6i 2 nguyén tir khéc
loai dugc chon ddc 1ap tu nhém bao g6m N, O va S, duoc thé hoac khong duogc
thé boi 1 t61 3 phan tir thé duge chon dc 14p tir nhém A dudi day;

L 12 mot lién két hoic Cy.¢ alkylen;

R, 12 Cs.o bixycloalkyl d& duoc thé, va Cs.o bixycloalkyl da dugc thé duoc
thé bang NR°R®, trong d6 mbi R’ va R® doc 1ap 1a H hodc Cy.¢ alkyl;

R* 14 H hodc Cy6 alkyl;

R*1aH, halogen hodc Cy_¢ alkyl;

R*1a Cy alkyl, Cy_ alkoxy hodc thio-Cy_¢ alkyl;

Nhoém A bao gdm halogen, Cy4 alkyl, C;.¢ alkoxy, heteroxyclyl béo c6 5
tGi 6 canh ¢6 vong ¢6 1 tdi 2 nguyén tir khac loai doc 18p duge chon tir nhém bao
gdm N, O va S, trong d6 cic nhém Cy.4 alkyl, Cy. alkoxy va heteroxyclyl béo c6
5 t4i 6 canh duoc thé hoic khong dugc thé béng 1t613 ph?m tir thé duge chon
mot cach ddc 1ap tr nhom B dudi day;

Nhém B bao gdm halogen, Cy.6 alkyl, C,¢ alkoxy, heteroxyclyl béo ¢6 5

tGi 6 canh ¢6 vong ¢d 1 t6i 2 nguyén tir khéac loai doc 1ap duge chon tir nhém bao
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gém N, O va S, trong d6 cac nhém Cy4 alkyl, Cy¢ alkoxy va heteroxyclyl béo c6
5161 6 canh dugc thé hodc khong dugc thé bé“mg 1t613 phﬁn tr thé dugc chon doc
1ap tir nhom C dudi day; va,

Nhém C 14 halogen, Ci¢ alkyl, hoac heteroxyclyl béo cé 5 t61 6 canh cd
vong ¢6 1 t6i 2 nguyén tir khac loai ddc 1ap duge chon tir nhom bao gf‘)m N, Ova
S. ’

Tét hon 13, hop chét nay duoc chon tir nhém bao gbm cac hop chat dan
xuét dioxoisoquinolinon c6 Cong thic 1a theo sang ché va mudi dugc dung, chit
d6ng phan quang hoc, hydrat va solvat ctia n6 c6 thé 1a hop chit trong d6 R, 1a
bixyclo [2.2.2] octyl, va tbt hon nita 13, bixyclo [2.2.2] oxyl ¢6 thé dugc thé bang
NR’R®, trong d6 mdi R® va R® doc 1ap 1a H hodc Cy.¢ alkyl.

Tét hon 13, hop chét nay duge chon tir nhém bao gbm cac hop chét dan
xuét dioxoisoquinolinon ¢é Cong thtic 1a theo sang ché va mudi duoc dung, chit
d6ng phan quang hoc, hydrat va solvat ctia né ¢6 thé l1a hop chét trong d6 R'1aH,
halogen, Cy_; alkyl, C,.3 alkenyl, C, 5 alkynyl, Cs_s xycloalkyl hodc Cj.s
xycloalkenyl.

Tét hon 13, hop chét nay dugc chon tir nhém bao gbm céc hop chat din
xuét dioxoisoquinolinon c6 Cdng thirc 1a theo sang ché va mudi dugc dung, chit
ddng phan quang hoc, hydrat va solvat clia né c6 thé 1a hop chét trong d6 R*1a
metyl.

Tét hon 13, hop chét ndy duoc chon tir nhém bao gbm cac hop chét din
xuit dioxoisoquinolinon c6 Céng thirc 1a theo sang ché va mudi duge dung, chit
d6ng phan quang hoc, hydrat va solvat ctia n6 ¢6 thé 1a hop chét trong do6 R’ 1a
metyl hodc halogen.

Tét hon 13, hop chét nay dugc chon tir nhém bao g0m céc hop chat din
xuit dioxoisoquinolinon c¢6 Cong thirc la theo sang ché va mudi dugc dung, chat
ddng phan quang hoc, hydrat va solvat cta n6 ¢6 thé 12 hop chat trong do6 R*1a
metyl, propyl, metoxy hodc thiometyl.

Céc vi du duge vu khac vé hop chat c6 Cong thirc 1a theo sang ché bao

¢dm, nhung khong chi gi6i han &, cac hop chit dudi day :
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9-clo-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl1)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
, chit ddng phan 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
| yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A;

chat ddng phan 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on B;

9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-6-((4-metoxy-6-
metyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-
dihydro[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

chit ddng phan 9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-6-((4-
metoxy-6-metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,3-
dihydro[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A;

chat dong phan 9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-6-((4-
metoxy-6-metyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-
dihydro[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on B;

9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-6-((6-
metyl-4-(metylthio)-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-7,8-
dihydro[l,3]dioxolo[4,5-g]isoquinolin—5(6H)-on;

chit déng phan 9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-6-((6-metyl-4-(metylthio)-2-oxo- 1,2-dihydropyridin-3-yl)metyl)-7,8-
dihydro[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A;

chit ddng phan 9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-6-((6-metyl-4-(metylthio)-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-7,8-
dihydro[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on B;

9-bromo-6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
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chit ddng phan 9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yDmetyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A;
chét ddng phan 9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
" yDmetyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on B; v
9-xyclopropyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-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-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-(xyclopent-1-en-1-yl)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yDmetyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-xyclopentyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-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-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-9-vinyl-7,8-dihydro-
[1 ,3]dioxolo[4,5-g]iéoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-9-etyl-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-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-9-(prop-1-en-2-yl)-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-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl1)-9-isopropyl-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

-13-



41754

6-((4,6—dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-Z-(4-
- (dimetylamino)bixyclo[2.2.2]octan-1-yl)-9-ethnyl-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-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on;

chit ddng phan 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(6imety1amin0)bixyclo[2 .2.2]octan-1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A;

chit ddng phan 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on B;

2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-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-
glisoquinolin-5(6H)-on;

2-(4-(dilnetylamino)bixyclo[2.2.2]octan—1-yl)—2,4,9-trimety1—6-((6-metyl-
2-0x0-4-propyl-1,2-dihydropyridin-3-yl)metyl)-7,8-dihydro[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;

4-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,9-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

4,9-diclo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2-metyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on; va

9-clo-6-((4,6-dimetyl-2-o0xo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-4-metyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;

Cu thé, theo mét phuong 4n khéc, sing ché dé xuét hop chét dugc chon tir
nhém bao gdm céc hop chét din xuit dioxoisoquinolinon c6 Céng thirc 1b dudi

day, va mudi dugc dung, chit ddng phan quang hoc, hydrat va solvat ciia n6 :

-14-



41754

7
H R R
R® o Céng thirc 1b

Trong Cong thirc 1b:

R, 12 xyclohexyl da duoc thé;

R’ dugc chon tir nhém bao gdbm H, furan-2-yl, furan-3-yl, 5-metylfuran-2-
yl, thiophen-2-yl, thiophen-3-yl, 5-metylthiophen-2-yl, 1-metyl-1H-pyrazol-4-yl,
1-metyl-1H-pyrol-2-yl, thiazol-5-yl, 1H-imidazol-1-yl, pyridin-3-yl, pyridin-4-yl,
6-flopyridin-3-yl va pyrimidin-5-yl;

L 1a mot lién két; va,

Ré1a Ci.6 alkyl, Cy.g alkoxy hoac thio-C; ¢ alkyl.

Céc vi du duge wu tién vé hop chéit ¢c6 Cong thirc 1b theo sang ché gbm,
nhung khong chi gidi han &, cac hop chat dudi day:

(R)-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on; |

(R)-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

(R)-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-4-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

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

(R)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(1-metyl-1H-pyrazol—4-y1)—7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
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(R)-6-((4,6-dimetyl-2-o0xo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(5-metylfuran-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

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

(R)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-di1nety1-9-(pyridin-3 -yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

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

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

(R)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-3-y1)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

(R)-6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiazol-5-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on; |

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

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

(R)-2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
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(R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-
2,4-dimetyl-2-(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on; va,

(S)-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; '

Céc vi du duge wu khac v& hop chit c6 Cong thirc 1b theo sang ché bao
gbm, nhung khong chi giéi han &, cac hop chat d&é‘i day:

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

- 6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyrimidin-5-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

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

6-((4,6-dimetyl-2-o0xo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
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(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-3-yl)-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-(trahs-4-
(dimetylamino)xyclohexyl)-9-(1H-imidazol-1-yl)-2,4-dimetyl-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-(furan-3-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on; N
2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
yhmetyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on; va,
6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-2,4-
dimetyl-2-(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;

Theo sang ché, mac di khong ¢6 mot giGi han cu thé nao dbi véi phuong
phap diéu ché hop chét c6 Cong thirc 1a, song hop chit nay c¢6 thé duoc tong hop,
vi du, bang cich sir dung phuong phép diéu ché dugc biéu thi bing So db phan
ting 1 hoic So dd phan tmg 2 dudi day:

So b phan tng 1
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Br . Br Br
OH Q 1-Ra ! 0 1-Ra
MeO. MeO. O>< R2 MeQO O><R2
OH ' Budc 2
o R Buge 1 o R S
Cong thirc 7 Cong thuc 6 : Cong thirc 5
Br Br
MeOQ. O>< R2 . MeO. g R?
Budce3 ’ Buéc 4
o R o R
Cong thirc 4 Cong thuc 3
~_R*
. R
HN NH, H Br H
I N.__O 0 |~Ra | N0 Z O><L’Ra
| ¥ N O><R2 I —— Pz N X | d R2
. . |
Budce 5 Ré 5 Re Buéc 6 R? 0 R?
Cong thirc 2 Cong thic la

Trong So dd phan tng 1 néu trén, Rl, RZ, R? , R* va R, 1a nhu duoc xéc
dinh trong Cong thtre 1a.

Trong So d6 phan tmg 1, phan ng xeton hoa & buéc 1 ¢6 thé duge thuc
hién dudi cac didu kién dugc dua ra trong 4n pham sau (Ming Li et. al., J. Org.
Chem. 2008, 73, 8658-8660). Piy 1a mét quy trinh trong d6 hop chit c6 cong
thirc 7 duoc khudy trong 1 t6i 24 gid dudi nhiét trong méi trudng enzym tro bing
cach sir dung chat din xuét axetylen du hodc twrong duong va 0,01 téi 0,03 phin
duong luogng chit xuc tac Ru dé thu duoc hop chét ctia phuong trinh hod hoc 6.
Phan tng iot hod cua Buéce 2 1a qué trinh trong dé iot va bac triofloroaxetat du
hodc tuong dwong dugc khudy trong 1 téi 24 gid & nhiét d6 trong phong trong
dung mai tro phan tmg dé thu dugc hop chéit cé cong thirc 5. Phan ung Suzuki-
Miyaura cua Budce 3 1a qua trinh trong d6 (E)-2-(2-etoxyvinyl)-4,4,5,5-tetrametyl-
1,3,2-dioxaboran du hodc tuong duong va 0,01 téi 0,3 duong luong chét xtc tac
Pd dugc khudy trong 1 t6i 24 gid dudi nhiét dé thu duoc hop chit c¢6 cong thirc 4.
Phén tng khir ciia Bude 4 13 qué trinh khudy 0,5 t6i 24 gid trong dung mdi phan
(g tro va véi sw ¢6 mit cia axit ciing véi viée 1am lanh dé thu dwoc hop chét ¢6

cong thirc 3. Phan Umg tao vong cua Bude 5 1a qué trinh trong d6 amino alkyl va
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borohydrua du hodc trong duong trong dung méi phan tmg tro duoc khudy trong
1 t6i 72 gid & nhiét d6 trong phong dé thu dugc hop chét ¢6 cong thie 2. Phan
ung Suzuki-Miyaura ciia Bude 6 1a qué trinh trong d6 axit boronic hodc pinacol
este cta axit du hodc tuong duong va 0,01 to 0,3 duong lugng chit xuc tac Pd
dwogc khudy trong 1 t&i 24 gior dudi nhiét dé thu dugc hop chit c6 Cong thic 1a.

So d6 phan tng 2

g
» R Ny A _Cl .
—R
" KN s —_— | [ X,
AN OH Budc 1 Budc 2 Z d R
3
(o] R3 o R R4 o) R3
Céne thirc 10 Cong thirc 9 Cong thirc 8
t=4

R1

H
lN o) — I 0 —Ra
- = N X O><R2
Budc 3

R* O R

Cong thirc 1a

Trong So dd phéan mg 2, Rl, R2, R’ , R* va R, 1a nhu dugc x4c dinh trong
Cong thirc 1a.

Trong So d phéan tng 2, Budc 1 14 qua trinh trong d6 hop chét ¢6 cong
thirc 9 dugc tao ra bing cach sir dung phuwong phép gidng nhur & Buée 1 ctia So db
phéan Ung 2. Phan tng ngung tu ciia Bude 2 1a qua trinh trong do alkyl halogenua
v6i lugng du hodc twong duong va mubi nhu kali t-butoxit trong dung mdi tro
phan g dugc khudy v6i su 1am lanh trong 1 t&i 24 gior @ thu duoc hop chét co
cong thirc 8. Phan tmg khir nhém bao vé ctia Bude 3 la qua trinh trong d6 hop
chat c6 cong thirc 8, bao gdm nhém benzyl, dugc khudy ciing véi chét xuc tac Pd
trong dung moi phan mg tro trong mdi trudng khi hydro trong 0,5 t6i 24 gior dé
thu dugc hop chét c6 Cong thire la.

Ngodi ra, cho di phuong phap diéu ché hop chét c6 Cong thirc 1b khong bi
giéi han cu thé theo sang ché, song hop chét nay co thé, vi du, dugc téng hop
bing cach str dung phwong phéap diéu ché theo So d6 phan tmg 3:
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So d6 phéan tmg 3
Br
HN OH Budc 1 HN O Budc 2 HN d
(e} O o
Cong thic 15 ' Cong thirc 14 Cong thuc 13
8
a R
Na Cl
7
R’ R
OBn
Budc 3 HN Ox Budc 4 ™ N g
o] RS o}
Cong thae 12 Cong thtre 11

H
Budc 5 NN o
R® o}

Cong thire 1b

Trong So dd phéan Umg 3, R7, Rg, va Ry 1a nhu dugc xdc dinh trong Cong
thirc 1b. |

Trong So dd phan tng 3, Buéc 1 1 qua trinh trong d6 hop chét c6 Cong
thirc 14 duogc tao ra bang cach sir dung phuwong phap gidng nhu & Buée 1 cla So
dd phan tmg 1. Phan tmg brom hoa ctia Budc 2 1a qué trinh trong d6, trong dung
moi phan Umg tro, N-bromosuxinimit tuong duong hodc du dugce khudy trong 1
t61 24 gid dudi nhiét d& thu duoc hop chit c6 Cong thirc 13. Phan tng Suzuki-
Miyaura ctia Budc 3 1a qua trinh trong d6 axit boronic hodc pinacol este cia axit
du hodc twong dwong va 0,01 to 0,3 dwong luong chét xic tic Pd duge khudy
trong 1 t6i 24 gid dudi nhiét dé thu dugc hop chit c6 Cong thic 12. Phin tng
ngung tu cua Budc 4 1a qué trinh trong d6 alkyl halogenua du hodc twong duong
va mubi nhu kali t-butoxit trong dung méi tro phan tng duge khudy véi su lam
lanh trong 1 t6i 24 gior d thu duoc hop chét c6 Cong thirc 11. Phan tng khir

nhém bao vé ciia Budce 5 1a qué trinh trong d6 hop chét ¢ cong thirc 11, bao gom
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nhém benzyl, dugc khudy cing véi chit xic tac Pd trong dung méi phéan tng tro
trong mdi truong khi hydro trong 0,5 t6i 24 gio dé thu duogc hop chit ¢ Cong
thtc 1b.

Céc hop chét theo sang ché ¢6 thé con & dang mubi duge dung. Khong c6
mdt gidi han cu thé nao d6i véi mudi dugc dung nhu véy, mién 1a ching 13 céc
axit tao ra cac mudi cdng axit khong doc chtra cac anion duge dung. Céc vi du vé
cac mubi cdng axit dugc tao ra boi cac axit vo co nhu axit clohydric, axit sulfuric,
axit nitric, axit phosphoric, axit hydrobromic, va axit hydroiodic; céc axit cacbon
hiru co nhu axit tartaric, axit formic, axit xitric, axit axetic, axit tricloroaxetic, axit
trifloroaxetic, axit gluconic, axit benzoic, axit lactic, axit fumaric va axit maleic;
va, cac axit sulfonic nhu axit metan sulfonic, axit benzen sulfonic, axit p-toluen
sulfonic, va axit naphtalen sulfonic.

Trong khi d6, cac hop chét theo sang ché c6 Cong thirc 1a hodc Cong thire
1b ¢6 thé c6 cac tAm khong dbi xtng, do vay co thé ton tai dudi dang cac chét
ddng phan ddi anh khac nhau. Cu thé, cac hop chat c6 Cong thic la hodc Cong
thirc 1b ¢6 thé ton tai dudi dang tit ca cac chit ddng phan quang hoc va cic chit
ddng phan dbi anh R hodc S, cac hdn hop triét quang, cac hdn hop chat dong phan
1ap thé, hodc cac chit ddng phan 1ap thé riéng 18, va tit ca cac chat ddng phan nhu
vy va cac hdn hop cta chung déu dugc bao gdm trong pham vi ciia sang ché.
Ngoai ra, sing ché bao gdm viéc sir dung hdn hop triét quang, mot hozc nhidu
dang ddng phan d6i anh hodc cac hdn hop cta ching, va c¢6 thé bao gdém cac
phuong phép phan 1ap hodc céc quy trinh diéu ché cac chét déng phan da biét
trong linh vuc k¥ thuét nay.

Ngoai ra, cac dang solvat va hydrat c6 Cong thirc 1a va Cong thtrc 1b cling
duoc bao gdm trong pham vi clia sang ché.

Mot vi du khéc ciia sang ché 1a dé xuit ché phdm duoc chira hop chat duoc
chon trong s cac hop chét c6 Cong thirc 1a hoic Cong thirc 1b va mudi dugce
dung cua no trong lidu dung cé hi€u qua tri liéu.

Hop chit c6 Cong thirc 1a hodic Cong thirc 1b c6 trong ché pham dugc theo
séng ché trc ché hoat tinh cia EZH1 va/hodc EZH2, va do d6 ché phém duoc theo
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séng ché htru ich trong viéc phong ngira hodc diéu tri cac bénh khac nhau c6 lién
quan tdi chung.

Theo mot vi du khac cua sang ché, ché phém duoc 1a ché phém dugc dé
phong ngtra hodc diéu tri bénh ung thu hodc khéi u ma c6 thé didu tri dugc boi
viéc uc ché hoat tinh ctia enzym EZH1 va/hodc EZH2.

Theo mdt vi du khac nita ciia sang ché, duge phdm chira ché phém dugc
duoc dé xuit.

Dugc phim theo sang ché c¢6 thé & dudi cac dang khac nhau dé ding qua
duong miéng nhu thubc vién, vién nén, bot, vién nang, sird hodc nhil trong, hodc
c6 thé & dang dung ngoai dudng miéng nhu thudc tiém bip, tiém tinh mach hoic
tiém dudi da. Tt hon 13, n6 ¢6 thé & dang dé ding qua dudng miéng.

Ngoai ra, ché pham duoc c6 thé dugc bao ché theo cac phuong phap thong
thuong, bao gdm viéc bo sung ngoai hoat chét, cac chit phu gia khong doc va
duogc dung thong thudng, cu thé 1t nhat mot chat dugc chon tir mot nhém bao gém
chét mang, chét gia cudng va ta duoc

Cac ta duge c6 thé duoc st dung trong dugc phim theo sing ché c6 thé
bao gém, nhung khong chi giéi han &, chét tao nth,'chét két dinh, chét hoa tan,
chit 1am tan, chat 1am u6t, chdt nhii hoa, chit ding truong, chit hip phu, chat
phén huy, chit chdng oxy hoa, chat bao quan, chét boi tron, chit don va chat thom.
Vi du, trong sb cac ta duoc, lactoza, dextroza, sucroza, mannitol, sorbitol,

'xenluloza, glyxin, silic oxit, magie nhom silicat, tinh bot, gelatin, nhya tragacan,
axit alginic, natri alginat, metylxenluloza, natri carboxymetylxenluloza, nuéc,
etanol, polyetylen‘ glycol, polyvinyl pyrolidon, natri clorua, canxi clorua, tinh dau
cam, tinh ddu dau tdy va vani, v.v . ¢6 thé dugc str dung.

Trong trudng hop duge phim theo sang ché & dang dé ding qua dudng
miéng, cac vi du khong nham gidi han vé cac chét mang co thé dugc st dung bao
gém xenluloza, canxi silicat, tinh b6t ngd, lactoza, sucroza, dextroza, canxi
photphat, axit stearic, magie stearat, canxi stearat, gelatin va bdt talc.

Trong truong hop duoc phim theo sang ché & dang dé dung tiém truyén,

cac vi du khong nham giGi han vé chat mang c6 thé bao gdm nudc, dung dich
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nuée mudi, dung dich nude glucoza, dung dich nuée dudng tuong tu, rugu, glycol,
ete, dau, axit béo, este axit béo, va glyxerit.

Pé str dung hop chét theo sang ché lam thudc, thubc duogc bao ché dudi
dang dugc phdm, ngoai hoat chét dé ding qua dudng miéng hodc ding ngoai
duong miéng, con chira cac chét mang v0 co hoéc hitu co tro phu hop dugce dung,
vi du nudc, gelatin, gom Arabic, lactoza, tinh bdt, dau thuc vat va polyalkylen
glycol, v.v .. Dugc phém nay cé thé dugc bao ché & thé ran, vi dy, duéi dang vién
nén, vién nén bao dudng, thubc dan hodc vién nang, hodc ¢ dang 1dng, vi du, dudi
dang chét l6ng, huyén phi, hodc nhii trong. Hon nita, ching c6 thé chtra, ty
chon, cac chét bd tro, vi du, chat bao quan, chét 4n dinh, chat 1am udt, chét tao
nhii, mudi sinh Iy hodc cht dém.

Pic biét, dé dung qua dudong miéng, chat 1éng hogc hdn dich tiém dugc uu
tién sur dung.

Céac chét bd tro chét hoat dong bé mat, vi du, mubi mét, phospholipit dong
vat hodc thuc vat, hdn hop cta ching, liposom va cac thanh phan cta ching c6
thé duoc st dung nhu mot hé chét mang.

Dé dung qua dudong miéngg, vién nén, vién nén bao dudong hodc vién nang
chira bot talc va/hodc hydrocacbon hodc chét két dinh, vi du lactoza hoic tinh bot
ngd hodc khoai tay 1a phu hop. Hon nita, lidu ding ciing c6 thé duoc st dung &
dang 1éng, vi du, & dang nudc €p trai cdy co bd sung chét 1am ngot.

Tét hoh, néu lidu ding cho ngudi ciia hgp chat c6 Cong thirc 1a hodc Cong
thire 1b theo sang ché nim trong khoang tir 0,1mg/ngay dén 2000mg/ngiy cho
bénh nhén 1a ngudi trudng thanh cé can nang 70kg. Hop chét theo sang ché co thé
duge cho ding thude mét 1an mdi ngay hodc dugc chia nhd nhiéu lidu. Véi didu
kién, lidu dung nay c6 thé thay ddi tiry thudce vao stc khoe, tudi tac, can ning, gidi
" tinh, dang lidu dung va tinh trang bénh cua bénh nhan, va do d6 pham vi cua sdng
ché khong chi gi6i han & lidu ding néu trén.

Theo mdt khia canh khac, sang ché mo ta viée str dung hop chét dugc chon
trong s& chat din xuét dioxoisoquinolinon hop chit c6 Cong thirc 1a hoic Cong

thirc 1b va mubdi duoc dung, chit ddng phan ddi anh, hydrat va solvat ctia n6 aé
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didu tri ung thu hoic khéi u.
Duéi day, sang ché s& dugc mo ta mot cach chi tiét hon dya vao cac vi du
va cac phuong &n theo sang ché. Chung chi nhim muc dich minh hoa cac phuong

4n cua sang ché, va pham vi cta sang ché khong chi giéi han & cac vi du nay.
Vi du thye hién sang che

| Céc vi du tong hop hop chét trung gian
Hop chét trung gian 1: 6,7-dihydroxy-5,8-dimetyl-3,4-dihydroisoquinolin-1(2H)-

OH
HN OH
0

Budce 1. Diéu ché metyl 3,4-dimetoxy-2,5-dimetylbenzoat

on

OMe

MeO OMe

0

Metyl 3,4-dihydroxy-2,5-dimetylbenzoat (1,97g, 10,0mmol), kali cacbonat
(6,94g', 50,2mmol) va iodimetan (1,88mL, 30,1mmol) 1dn Iugt dugc bd sung vao
axeton (20mL), va hdn hop phéan tng nay dugc khudy trong 24 gio & nhiét do
trong phong. San pham phan g dugc pha loang bang etyl axetat va nudc, va 16p
hiru co duge chiét. Lép hitu co da chiét dugc 1am kho biang cach st dung natri
sulfat khan, sau d6 chung cét trong chin khong. San pham dugc st dung ma
khong cén tinh ché thém. '
Budc 2. Diéu ché axit 3,4-dimetoxy-2,5-dimetylbenzoic

OMe

H
© OMe

o)

Metyl 3,4-dimetoxy-2,5-dimetylbenzoat (2,25g, 10,4mmol) da dugc téng
hop trong Budc 1 ¢ trén va natri hydroxit (1,2g, 30,1mmol) duge bd sung vao hdn
hop metanol/nuée (1/1, 50mL), va dung dich phan ung duge héi Iuu trong 12 gioy
& 100°C. Dung dich phan ung dugc lam lanh xubng 0°C, sau d6 dung dich axit
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clohydric 6,0N dugc sir dung dé axit hoa t&i do pH khoéng 1. Chét rén d tao ra
duge khudy lanh trong 1 gidr va sau d6 dugce thu gom, dugc ria bang nudc va
duoc 1am kho @8 thu duoc hop chét néu & d& muc (2,06g).

Buée 3. Piéu ché N-(2,2-dimetoxyetyl)-3,4-dimetoxy-2,5-dimetylbenzamit

~ OMe

H
O)\/N OMe

Axit 3,4-dimetoxy-2,5-dimetylbenzoic (2,06g, 9,8mmol) da dugc téng hop
trong Budc 2 & trén duoc bd sung vao N,N-dimetylformamit (20mL), sau 46 1-
hydroxybenzotriazol (1,72g, 12,7mmol), 1-etyl-3-(3-
‘dimetylaminopropyl)carbodiimit hydroclorua (2,44g, 12,7mmol) va trietylamin
(1,78mL, 12,7mmol) 1an lugt duge b sung vao trude khi khudy trong 0,5 git &
nhiét d6 trong phong. Hén hop gdm aminoaxetaldehyt dimetyl axetal (1,38mL,
12,7mmol) va trietylamin (1,78mL, 12,7mmol) dugc bd sung ting giot trong
khoang 5 phut, va hdn hop nay dugc khudy trong 12 gi®r & nhiét d6 trong phong.
San phim phan tmg dugc pha loing bang diclorometan va nuéc, va 16p hitu co
duge chiét. Lép hitu co da chiét dugc rira bang nude va nude mudi va dugc lam
kho bing cach st dung natri sulfat khan, sau d6 dugc chung cit trong chan khong
dé thu duogc hop chét néu ¢ dé muc, né duge st dung ma khong can tinh ché thém.

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

= OH

HN OH

0

N-(2,2-dimetoxyetyl)-3,4-dimetoxy-2,5-dimetylbenzamit (2,9g, 9,8mmol)
da duge tong hop trong Budce 3 & trén duoc bd sung vao axit sulfuric dac (15mL),
va dung dich phan Ung dugc khudy trong 24 gié & 60°C. Dung dich phén ung
dugc lam lanh xuéng nhiét do trong phong trude khi duge rét vao nude da va
duoc khuéy trong 30 phut. Chét rén d3 tao ra dugc thu gom b?mg cach loc, dugc
roa béng nudc du va duge lam kho dé thu dugc hop chét néu & d& muc, né duoc
str dung ma khong can tinh ché thém.

Buée 5. Piéu ché 6,7-dihydroxy-5,8-dimetyl-3,4-dihydroisoquinolin-1-(2H)-on
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OH
HN OH
o

6,7-dihydroxy-5,8-dimetylisoquinolin-1-(2H)-on (1,8g, 8,8mmol) da dugc
téng hop trong Budc 4 & trén va 10% paladi/cacbon (885mg) dugc b6 sung vao
hdn hop metanol/etanol (1/1, 36mL), va bong khi hydro duoc lép. Dung dich phan
ung dugc gia nhiét té1 60°C, duc_rc khudy trong 48 gid, sau d6 dugc lam lanh
xuéng nhiét do trong phong, dugce loc qua xelit, va dugc chung cit chan khong.
Diclorometan dugc bd sung vao phin cin va duoc khudy. Chét rén da tao ra duoc
thu gom bing cach loc, dugc rira bing diclorometan trude khi duge lam kho dé

thu duoc hop chit néu & dé muc (776mg).

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

OH

HN
OH

o ¢
Budce 1. Didu ché metyl 5-clo-3,4-dihydroxy-2-metylbenzoat

(o]

MeO O

OH
Cl

Metyl 3,4-dihydroxy-2-metylbenzoat (2,0g, 1 I,Ommbl) dugc hoa tan trong
etylaxetat (44mL), va N-clorosuxinimit (2,2g, 16,5mmol) dugc b sung vao.
Dung dich phéan tng duoc khudy trong 1 gi & nhiét do trong phong, sau d6 p-.
anisol (1,2mL, 11,0mmol) dugc bd sung vao. Sau 15 phut khuéy bd sung, san
pham phan tmg duoc pha lodng bang etyl axetat va nuéc, va 16p hitu co duge
chiét. Lép hitu co da thu dugc dugce 1am khod bang cach sir dung natri sulfat va
dugc chung cét chan khong. Diclofometan (5mL) duoc bd sung vio phan cin va
duoc khudy trong 30 phut. Chét rén da tao ra dugc thu gom bang cach loc, sau d6
duoc rira bing diclorometan dé thu dugc hop chét néu & dé muc (1,1g).

Budc 2. Diéu ché metyl 5-c10-3v,4'-dimetoxy—2-metylbenzoat
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o)
Meo)‘\((%LOMe
I OMe
Hop chit néu & dé muc dugce tao ra (2,6g) béng cach thuc hién phéan Umg
nhu & Budce 2 cia Hop chét trung gian 1, chi khéc 1a thay cho metyl 3,4-
dihydroxy-2,5-dimetylbenzoat, metyl 5-clo-3,4-dihydroxy-2-metylbenzoat da
duoc didu ché & Buée 1 & trén (2,3g, 10,6mmol) duoc sir dung.
Budc 3. Didu ché (5-clo-3,4-dimetoxy-2-metylphenyl)metanol
I OMe
Metyl 5-clo-3,4-dimetoxy-2-metylbenzoat (2,6g, 10,63mmol) da duoc téng
hop trong Buéc 2 & trén duge hoa tan trong tetrahydrofuran (26mL) va dugc thay
thé khi agon, sau d6 dugc lérri lanh xudng 0°C. Lithi nhém hydrua (403mg,
10,63mmol) dugc bd sung vao dung dich phén tng, sau d6 dugc khudy trong 1
gid & nhiét do trong phong. San phém phéan tng duoc lam lanh xudng 0°C, sau d6
nuéc du va dung dich natri hydroxit 15% (2,5mL) dugc bd sung timg giot vao.
Sau hai gior khudy bd sung & nhiét d trong phong, viéc loc qua xelit dugc thuc
hién. Phén cin dugc chiét bé.ng etyl axetat, dugc lam kho b%lng natri sulfat khan,
sau d6 duge chung cit chan khong d8 thu dugc hop chét néu & d& muc (2,3g), né
duoc st dung ma khéng can tinh ché thém.
Budc 4. Diéu ché 1-clo-S-(cIorometyl)-2,3-dimetoxy%-metylbenzen
o /\©:0Me
T OMe
(5-clo-3,4-dimetoxy-2-metylphenyl)metanol (2,1g, 9,69mmol) da dugc
téng hop trong Budc 3 & trén dugc hoa tan trong etyl axetat (S0mL), sau do dugce
lam lanh xuéng 0°C. Thionyl clorua (1,1mL, 14,5-3mm01) duge bd sung tirng giot
vao dung dich phan ung, dugc khudy trong 1 gi& & 0°C. Nude du duge bd sung
ting giot vao san phim phan g, sau d6 viéc chiét duoc thue hién bang cach st

dung etyl axetat. Lép hitu co da thu dugc dut(jc 1am kh6 bing cach st dung natri
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sulfat khan, sau d6 duoc chung cit chan khong dé thu duoc hop chét néu & dé
muc (2,3g), n6 dugc sit dung ma khéng can tinh ché thém.
Budc 5. Didu ché 2-(5-clo-3,4-dimetoxy-2-metylphenyl)axetonitril
N C/\©[0Me
I OMe

| 1-clo-5-(clorometyl)-2,3-dimetoxy-4-metylbenzen (2,3g, 9,78mmol) da
duogc tdng hop trong Budce 4 & trén dugc hoa tan trong dimetylsulfoxit (23mL),
sau d6 natri xyanua (576mg, 11,74mmol) duge bd sung vao & nhiét do trong
phong. Sau khi khudy dung dich phén ng trong 2 gi& & nhiét do trong phong,
nuée du duge bd sung timg giot vao san pham phan ing ma sau d6 duoc chiét
bang etyl axetat. Lép hitu co d4 thu dugc duge lam kho bang céach st dung natri
sulfat khan, sau d6 dugc chung cat chan khong dé thu duge hop chét néu & dé
muc (2,2g), n6 dugce st dung ma khdng can tinh ché thém.
Budc 6. Diéu ché 2-(5-clo-3,4-dimetoxy-2-metylphenyl)etan-1-amin

H N OMe
cl
2-(5-clo-3,4-dimetoxy-2-metylphenyl)axetonitril (2,2g, 9,75mmol) da dugc

tdng hop trong Budc 5 & trén va niken Raney du dugc hoa tan trong etyl axetat
(45mL), va bong khi hydro duoc lap. Dung dich phan tng duge khudy trong 18
gi0 & nhiét d9 trong phong, dugce loc qua xelit va dugce chung c4t chan khong dé
thu dugce hop chit néu & dé muc (2,0g), n6 dugce st dung ma khong can loc thém.

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

H
/©/OTN OMe
02N © OMe

cl

2-(5-clo-3,4-dimetoxy-2-metylphenyl)etan-1-amin da duoc tong hop trong
Budc 6 & trén (2,0g, 8,71mmol) va natri cacbonat (2,77g, 26,12mmol) dugc hoa
tan trong 1,2-dicloroetan (40mL), va 4-nitrophenylcloroformat (2,63g, 13,06mmol)
duoc bd sung vao. Sau khi khudy dung dich phan tng trong 18 gid & nhiét do
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trong phong, nudc du duoc bd sung timg giot vao san phdm phan tmg ma sau do6
duogc chiét bang diclorometan. L6p hiru co da thu dugce dugce 1am khé bing cach
st dung natri sulfat khan, sau d6 duoc chung cét chin khéng. Phin cin dugc tinh
ché bang cach sir dung phép sic ky trén cot silicagel dé thu dugc hop chit néu &
dé fnuc (3,0g).
Budce 8. Piéu ché 8-clo-6,7-dimetoxy-5-metyl-3,4-dihydroisoquinolin-1-(2H)-on
OMe
0
4-nitrophenyl(5-clo-3,4-dimetoxy-2-metylphenetyl)carbamat (3,0g,
7.60mmol) di duoc tdng hop trong Budce 7 & trén duoc hoa tan trong 1,2-
dicloroetan (50mL), sau d6 dugc lam lanh Xuéng 0°C. Axit triflic (7,3mL,
81,1mmol) dugc bd sung timg giot chdm vao dung dich phén tng, sau d6 duoc
khudy trong 2 gid & 70°C. Sau khi 1am lanh san phim phan tmg xubng nhiét do
trong phong, né dugc bo sung timng giot cham vao nude du da, sau d6 dugc khudy
trong 1 gi& cho t6i khi toan bo da tan hét. Lép hiru co da thu duoc bang cach chiét
bang diclorometan dugc trung hoa bing cach st dung dung dich nuée natri
hydroxit 2N. Lép hitu co duoc 1am khé bang cach st dung natri sulfat, va duge
chung cit chan khong. Phan cin duoc tinh ché bing cach st dung phép séc ky
trén cot silicagel dé thu duoc hop chit néu & dé muc (1,6g).
Budc 9. Diéu ché 8-clo-6,7-dihydroxy-5-metyl-3,4-dihydroisoquinolin-1(2H)-on

OH

HN OH

o <
8-clo-6,7-dimetoxy-5-metyl-3,4-dihydroisoquinolin-1-(2H)-on (1,6g,
6,14mmol) da duoc tong hop trong Budce 8 & trén duge bd sung vao diclorometan
(20mL) trong moi trudng khi nito, va dung dich phan tng dugce lam lanh xuéng_
0°C. Tribromo bo (1,3mL, 13,51mmol) dugc bd sung vao, sau 46 dugc tu tir dua
1én nhiét d6 trong phong va duge khudy trong 12 gid. Nude da duoc bd sung vao

dung dich phan tng, va chit ran da tao ra duoc khudy trong 1 gidr va dugc thu
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gom théng qua viéc loc, sau d6 duoc rira bing nudc du va diclorometan va dugc
1am kho dé thu dugc hop chit néu & d& muc (1,2g).
Hop chét trung gian 3: 5,8-diclo-6,7-dihydroxy-3,4-dihydroisoquinolin-1(2H)-on

Cl

OH

HN OH
o dcl

Axit 3,4-dihydfobenzoic (10,0g, 64,88mmol) dugc bd sung vao axit axetic
(44mL), va sau d6 sulfuryl clorua (12,6mL, 155,72mmol) dugc bd sung vao.
Dung dich phan ing dugc gia nhiét téi 50°C va dugc khudy trong 14 gio. Dung
dich phén tng dugc dua téi 0°C, va chét rin d3 tao ra duoc loc, va duge tai két
tinh bang cach sir dung dung mdi etyl axetat/hexan dé thu duoc axit 2,5-diclo-3,4-
dihydrobenzoic (4,2g).

Hop chit néu ¢ d& muc (55mg) duoc tao ra bang cach lap lai téi Bude 9
ctia Hop chiét trung gian 2, chi khac 1a & Bude 2 ctia Hop chét trung gian 2, axit
2,5-diclo-3,4-dihydrobenzoic (4,2g, 18,92mmol) da dugc téng hop & trén dugc st
dung thay cho metyl 3,4-dihydroxy-2-metylbenzoat.

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

OH
HN: » I IOH
0]

Budc 1. Piéu ché 7-hydroxy-6-metoxy-8-metylisoquinolin-1(2H)-on

Hop chéit néu & dé muc (5,7g) duoc tao ra béng cach 13p lai téi Budc 4 cia
Hop chit trung gian 1, chi khac 14 & Bude 1 ciia Hop chat trung gian 1, metyl 3,4-
dihydroxy-2-metylbenzoat dugc st dung thay cho metyl 3,4-dihydroxy-2,5-
dimetylbenzoat.

Budc 2. Piéu ché 7-hydroxy-6-metoxy-8-metyl-3,4-diydroisoquinolin-1(2H)-on
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OMe
HN: I IOH
(e}

Hop chéit néu & d& muc (3,3 9g) dugc tao ra bang cach lip lai quy trinh cta
Hop chat trung gian 1, chi khac 13 & Bu6e 5 cua Hop chét trung gian 1, 7-
hydroxy-6-methoy§<-8-mety1isoquinolin—1(2H)-on da dugc tdng hop trong Bude 1
¢ trén dugc st dung thay cho 6,7-dihydroxy-5,8-dimetylisoquinolin-1(2H)-on.
Budc 3. Didu ché 6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on

OH
HN: I IOH
0]

7-hydroxy-6-metoxy-8-metyl-3,4-diydroisoquinolin-1(2H)-on (100mg,
0,482mmol) da dugc tong hop trong Buée 2 & trén duge bd sung vao
diclorometan (2mL) trong méi trudong khi nito, va dung dich phéan tng dugce lam
lanh Xuéng 0°C. Tribromo bo (1mL, 0,96mmol, dung dich diclorometan 1M) duoc
bd sung vao do, sau d6 dugc dua chdm 1én nhiét do trong phong va duoc khuéy
qua dém. Nuéc d4 duoe bd sung vao dung dich phéan tng, va chét réin d4 tao ra
duoc khudy trong 1 gior va duoc thu gom bing céch loc. Hop chit néu ¢ dé muc

(53mg) dugc tao ra bang cach rira bang nude du va diclorometan, sau d6 1am kho.

Vi du tdng hop 1: 9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 1]

Cl /
H
N O o) N
|
qN )
(0]

Bude 1. Piéu ché metyl 2-(4-((t-butoxycarbonyl)amino)bixyclo)[2.2.2]octan-1-
yl)-7-clo-2,4-dimetylbenzo[d][1,3]dioxol-5-carboxylat

_ S
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Metyl 5-clo-3,4-dihydroxy-2-metylbenzonat (1,5g, 6,92mmol), t-butyl (4-
etynylbixyclo[2.2.2]octan-1-yl)carbamat (2,07g, 8,3 1mmol), Ru3(CO);, (111mg,
0,173mmol) va Bippyphos (263mg, 0,519mmol) duoc bd sung vao toluen
(37,5mL) va duoc thay thé khi nito, sau d6 hdn hop nay duge hoi Iuu trong 12 gioy
& 120°C. Dung dich phén ung dugc lam lanh xudng nhiét d6 trong phong, sau d6
duoc b dic trong chan khong. Phan cin dugc tinh c_hé bang cach sir dung phép
sic ky trén cot silicagel dé thu duoc hop chit néu & dé muc (2,0g).

Budce 2. Didu ché etyl 2-(4-((t-butoxycarbonyl)amino)bixyclo[2.2.2]octan-1-y1)-7-
clo-6-iodo-2,4-dimetylbenzo[d][1,3]dioxol-5-carboxylat
of H
\:g?l\oiér\l‘soc
MeO

(0]
0

Metyl 2-(4-((t-butoxycarbonyl)amino)bixyclo)[2.2.2]octan-1-yl)-7-clo-2,4-
dimetylbenzo[d][1,3]dioxol-5-carboxylat (1,85g, 3,97mmol) da dugc tbng hop
trong Budc 1 & trén duoc bd sung vao clorofom (18,5mL). Tot (2,02g, 7,97mmol)
va bac triflo axetat (1,75g, 3,97mmol) dugc bd sung vao, va dugc khuéy trong 4
gid & nhiét do trong phong. San phdm phan tng dugc pha loang bang dung dich
nudce natri thiosulfat va diclorometan, sau do 16p hitu co duoc chiét. Lép hitu co
da chiét duge rira bang nude mudi, duoc 1am kho bang cach st dung natri sulfat
khan, va dugc chung c4t chin khong. Phan cin dugc tinh ché béng cach st dung
phép séc ky trén cot silicagel co ban dé thu dugc hop chét néu & dé muc (1,7g).
BuGe 3. Pidu ché metyl (2-(4-aminobixyclo[2.2.2]octan-1-y1)-7-clo-6-iodo-2,4-
dimetylbenzo[d][1,3]dioxol-5-carboxylat

Cl
MeO o)
o}

Etyl 2-(4-((t-butoxycarbonyl)amino)bixyclo[2.2.2]octan-1-yl)-7-clo-6-
iodo-2,4-dimetylbenzo[d][1,3]dioxol-5-carboxylat (1,7g, 2,9mmol) di dugc tong
hgp trong Buédce 2 & trén va axit trifloroaxetic (3,4mL) 14n luot dugc bd sung vao

diclorometan (17mL), sau d6 dung dich phan @mg dugc khudy trong 2 gi& & nhiét
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d6 trong phong. Sau khi phan ung két thuc, dung dich nuéc natri bicacbonat bio
hoa dugc bd sung dé trung hoa, va viéc chiét dugc thuc hién béng cach str dung
diclorometan. Lép hitu co da chiét duge 1am kho bang cach sir dung natri sulfat
khan. L6p hitu co da 1am kho dugc ¢d dic trong chan khéng, va phan cin duoc
tinh ché bang cach sir dung phép sic ky trén cot silicagel co ban dé thu duoc hop
chit néu & d& muc (1,1g). _
Bu6c 4. Didu ché metyl 7-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-6-
iodo-2.,4-dimetylbenzo[d][ 1,3]dioxol-5-carboxylat

cl /
MeO o
0

Metyl (2-(4-aminobixyclo[2.2.2]octan-1-yl)-7-clo-6-iodo-2,4-
dimetylbenzo[d][1,3]dioxol-5-carboxylat (1,1g, 2,2mmol) da duoc tong hop trong
Budce 3 & trén va dung dich nudce formaldehyt 37% (0,68mL, 8,9mmol) dugc bd
sung lan lugt vao metanol (22mL) & 5°C, sau d6 dugc khudy trong 1 gidr & nhiét
d6 trong phong trude khi bd sung natri triaxetoxyborohydrua (2,84g, 13mmol) va
khudy trong 2 gid & nhiét do trong phong. Sau khi két thic phan ing, dung dich
nudc canxi cacbonat bdo hoa dugc sir dung dé trung hoa, va viéc chiét dugc thuc
hién bang diclorometan. L6p hitu co da chiét dugc rira bing dung dich nudce natri
clorua bdo hoa, dugc lam kho béng cach st dung natri sulfat khan, sau d6 duogc
chung cit chan khéng. Phan cin duoc tinh ché bang cach sir dung phép sic ky
trén cot silicagel co ban dé thu dugc hop chét néu & dé muc (1g).

Budc 5. Piéu ché metyl (E)-7-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-
6-(2-etoxyvinyl)-2,4-dimetylbenzo[d][1,3]dioxol-5-carboxylat

e

Metyl 7-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-6-i0do-2.4-
dimetylbenzo[d][1,3]dioxol-5-carboxylat (1g, 1,9mmol) d duoc téng hop trong
Budc 4] néu trén, (E)-2-(2-etoxyvinyl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan
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(0,572¢, 2,9mmol), Tris(dibenzylidinaxeton)dipaladi(0) (0,176g, 0,19mmol),
triphenylphosphin (50mg, 0,19mmol) va xezi cacbonat (1,25g, 3,8mmol) dugc bd
sung vao dimetoxy etan (10mL). Hdn hop nay dugc thay thé khi nito, sau d6 duoc
khudy hoi hru trong 5 gid & 84°C. Sau khi két thic phan tmg, viéc loc duge thuc
hién bang cach sir dung cat silic oxit, duoc tiép sau bai viée rira bang dung dich
nude natri clorua bao hoa. Lép hiru co duge rira bing nude va dung dich nuée
natri clorua bdo hoa, dugc lam kho béng cach str dung natri sulfat khan, sau d6
dugc cd dac trong chan khong. Phéan cin dugc tinh ché béng cach st dung phép
sc ky trén cot silicagel co ban dé thu duoc hop chét néu & d& muc (900mg).
Bude 6. Pidu ché metyl 7-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-6(2-oxoetyl)benzo[d][1,3]dioxol-5-carboxylat

cl /
ox—tc?@oié\
MeO g
0

Metyl (E)-7-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-6-(2-
etoxyvinyl)-2,4-dimetylbenzo[d][1,3]dioxol-5-carboxylat (300mg, 0,65mmol) da
duoc téng hop trong Budce 5 & trén dugce bd sung vao diclorometan (3mL). Axit
trifloroaxetic (0,12mL, 1,6mmol) dugc bd sung vao ¢ 5°C, dugc tiép sau boi viéc
khudy trong 1 gio. Sau khi két thiic phan tng, viéc trung hoa dugc thuc hién bing
cach st dung dung dich nudc natri bicacbonat béo hoa, va viéc chiét dugc thuc
" hién bing cach st dung diclorometan. Lép hiru co da chiét duge rira bing céch sir
dung dung dich nudc natri clorua bao hoa. Lép hiru co da rira duge lam kho bang
cach str dung magie sulfat khan, sau d6 duoc cb dic trong chan khong. Phan cin
(280mg) dugc st dung trong phan tng tiép theo ma khong can tinh ché.

Budc 7. Diéu ché 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on
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Metyl 7-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-
6(2-oxoetyl)benzo[d][1,3]dioxol-5-carboxylat (280mg, 0,65mmol) da dugc tdng
hop trong Bude 6 & trén va 3-(aminometyl)-4,6-dimetylpyridin-2(1H)-on (118mg,
0,78mmol) dugc bd sung vao metanol (3mL). Hdn hop phan tmg nay dugc khudy
trong 1 gi® & nhiét d6 trong phong. Sau khi phan ung két thic, natri borohydrua
(98mg, 2,6mmol) dugc b sung vio, duge t_iép sau béi viéc khudy 30 phut. Sau 30
phut, hdn hop phén tmg nay duge dua ti nhiét do trong phong, duge tiép sau boi
viéc khuéy trong 68 gid. Sau khi phan ung két thic, dung dich nudc natri
bicacbonat bdo hoa dugc bd sung dé trung hoa, va viéc chiét dugc thuc hién béng
cach st dung diclorometan. Lép hitu co da chiét dugc 1am kho béng cach su dung
magie sulfat khan, sau d6 dugc c6 dic trong chan khong. Phan cin duoc tinh ché
bang cach st dung phép sdc ky trén cot silicagel co ban d8 thu dugc hop chat néu

& dé muc (150mg).

Vi du tdng hop 2: cac chit ddng phan 9-clo-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin—3 -yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A va B (Hop chét 2

va Hop chét 3)
Ci / Cl /
N_o o%r\j\ N._o O%N\
\QI/N (o} \RZ/N o>'/""
0 hoac o

9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chit 1) da dugc téng hop trong Vi
du téng hop 1 duge phan tach thanh céc chét ddng phan trong cac diéu kién dudi
day. Hoa hoc 1ap thé tuyét ddi cta cac chét ddng phan twong tmg khong dugc xac
~ dinh.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét do: 35°C
Luu luong: 1,8mL/phut
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Buéc séng: 270nm

Dung mdi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thit nhét: 21 phut - Chét ddng phan A (>99,0%ee) (Hop chét 2)

Pic thit hai: 27 phit — Chét ddng phan B (>99,0%ee) (Hop chét 3)

Vi du téng hop 3: 9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-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 (Hop chét 4)

Cl /
H
N0 0 N
|
\L%\i/N (@)
OMe (0]

Hop chét néu & d& muc (98mg) dugc tao ra béng cach thuc hién cac phan
tng gibng nhu Vi du téng hop 1, chi khéc 12 & Budce 7 cua Vi du téng hop 1, thay
cho 3-(aminometyl)-4,6-dimetylpyridin-2(1H)-on, 3-(aminometyl)-4-metoxy-6-
metylpyridin-2(1H)-on dugc st dung.

Vi du tdng hop 4: cac chit ddng phan 9-clo-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-6- ((4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro[ 1,3 ]dioxolo[4,5-
glisoquinolin-5(6H)-on A va B (Hop chit 5, Hop chit 6)

N0 1 oié"‘/\. N0 1 O;éN/\
OMe o} hodc OMe 0
9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yI)-6-((4-metoxy-6-

metyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-
dihydro[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on da dugc tbng hop trong Vi du
tdng hop 3 duogc phéan tach thanh céc chit ddng phan trong cac didu kién dudi day.
Héa hoc 14p thé tuyét di ctia cac chét ddng phan twrong tng khong dugc xéc dinh.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét dg: 35°C

-37-



41754

Luu lugng: 2,2mL/phut

Budc séng: 270nm

Dung mdi rira gii: etanol:n-hexan:dietylamin = 990:10:1 (% thé tich/thé tich)
Pic thir nhét: 50 phut - Chit ddng phan A (>99,0%ee) (Hop chit 5)

Pic tht hai: 61 phit — Chit ddng phan B (>99,0%ee) (Hop chit 6)

Vi du téng hop 5: 9-010;2-(4—(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-6-((6-metyl-4-(metylthio)-2-oxo-1,2-dihydropyridin-3-yl)metyl)-7,8-
dihydro[ 1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chét 7)

Cl /
H
SMe o

Hop chét néu & d& muc (90mg) dugc tao ra bang cach thuc hién cac phan
tng gidng nhu Vi du tdng hop 1, chi khéc 1a & Budc 7 cta Vi du tdng hop 1, thay
cho 3-(aminometyl)-4,6-dimetylpyridin-2(1H)-on, 3-(aminometyl)-6-metyl-4-
(metylthio)pyridin-2-(1H)-on dugc str dung.

Vi du tdng hop 6: cac chat ddng phan 9-clo-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-6-((6-metyl-4-(metylthio)-
2-0x0-1,2-dihydropyridin-3-yl)metyl)-7,8-dihydro[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on A va B (Hop chét 8, Hop chét 9)

Cl / Cl /
H H

N. O 0 NS N0 o) N

| | ‘

\l/I/N o NN o

SMe o] a SMe 0

9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl1)-2,4-dimetyl-6-((6-
metyl-4-(metylthio)-2-oxo-1,2-dihydropyridin-3-yl)metyl)-7,8-
dihydro[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on dd dugc tong hop trong Vi du
téng hop 5 dugc phan tach thanh cac chit ddng phan trong céc didu kién dudi day.
Hoa hoc lap thé tuyét d6i clia cac chat ddng phan twong tng khong dugc x4c dinh.
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Cot: Daicel Chiralcel OZ-H, 10x250mm

Nhiét do: 35°C

Luu luong: 2,2mL/phtt

Budc song: 270nm _

Dung médi rira gidi: etanol:n-hexan:dietylamin = 990:10:1 (% thé tich/thé tich)
Pic thit nhat: 49 phut - Chét ddng phan A (>99,0%ee) (Hop chét 8)

Pic thi hai: 60 phut — Chit ddng phan B (>99,0%ee) (Hop chét 9)

Vi du tong hop 7: 9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-
2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 10)

Br /
H N
N0 oié \
\%N (o)
o}

Hop chét néu ¢ & muc (48mg) dugc tao ra bang cach thuc hién céc phan
ting giéng nhu Vi du tng hop 1, chi khac 1a 6 Bu6e 1 cia Vi du tdng hop 1, thay
cho metyl 5-clo-3,4-dihydroxy-2-metylbenzoat, metyl 5-bromo-3,4-dihydroxy-2-

metylbenzoat dugc st dung.

Vi du tdng hop 8: c4c chit ddng phan 9-bromo-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A va B (Hop chét

11, Hop chit 12)
Br / Br /
\RZ/N o \RI/N 5 0,
(0] (0]

9-bromo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-7,8-dihydro-

hodc

[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on d4 duge tbng hop trong Vi du téng hop 7

duoc phén tach thanh cic chit dong phén trong cac didu kién dudi ddy. Héa hoc
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1ap thé tuyét dbi cia cac chét ddng phan tuong tmg khong duoc x4c dinh.

Cot: Daicel Chiralcel OZ-H, 10x250mm

Nhiét do: 35°C

Luu lugng: 1,8mL/phut

Buéce song: 270nm

Dung mdi rira gii: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thtr nhat: 22 phut - Chat ddng phan A (>99,0%ee) (Hop chat 11)

Pic tht hai: 27 phut — Chat ddng phan B»(>99,0%ee)'(ng chat 12)

Vi du téng hop 9: 9-xyclopropyl-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
y)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl1)-2,4-dimetyl-7,8-dihydro-
[1,31dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chat 13] va 6-((4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 14)

g oo™

9-bromo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da duge tong hop trong Vi du téng hop 7
(40mg, 0,07mmol, (Hop chit 10), axit xyclopropylboronic (29mg, 0,34mmol),
kali phosphat (36mg, 0,17mmol) va phtrc chit [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il)diclorua diclorometan (1:1) (7mg,
0,01mmol) dugc bd sung 14n luot vao hdn hop 1,4-dioxan: nuéce (0,5mL, 4:1).
Sau khi thay thé khi agon, hdn hop nay duoc hdi luu trong 13 gior & 90°C. Sau khi
1am lanh dung dich phan mg xudng nhiét d9 trong phong, diclorometan va nudc
duogc bd sung vao, va 16p hiru co duoc chiét. Lép hiru co da chiét duge 1am kho
bang cach st dung natri sulfat khan, sau d6 dugc chung cit chan khong. Phan cin

duoc tinh ché bang cach st dung phép séc ky trén cot silicagel co ban dé thu duogc
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Hop chat 13 (14mg) va Hop chit 14 (8mg).

Vi du téng hop 10: 9-(xyclopent-1-en-1-y1)-6-((4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 15)

RS
(0]

Hop chét néu & dé muc (35mg) dugc tao ra béng cach thuc hién céc phan
g giéng nhu Vi du tdng hop 9, chi khéc 14 axit 1-xyclopentenylboronic duge st

dung thay cho axit xyclopropylboronic trong Vi du téng hop 9.

Vi du tong hop 11: 9-xyclopentyl-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
yDmetyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chét 16)

9-(xyclopent-1-en-1-y1)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on dd dugc téng hop trong Vi du téng hop
10 (20mg, 0,035mmol) va 10% paladi/cacbon (30mg) dugc hoa tan trong etyl
axetat/metanol (1:1, 2mL), sau d6 bong khi hydro dugc lip. Dung dich phan tng
duoc khqu & nhiét d6 trong phong trong 18 gid, dugc tiép sau boi viéc loc qua
xelit va chung cAt chin khong. Phan cin dugc tinh ché bang céach sir dung phép

sic ky trén cot silicagel dé thu dugc hop chét néu & d& muc (9mg).

Vi du téng hop 12: 6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-9-vinyl-7,8-dihydro-
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[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 17)

\ /
H N
N (0] e} \
l
W%ZVN ﬁé
o)

Hop chit néu & dé& muc (160mg) dugc tao ra béng cach thuc hién céc phan
ung giéng nhu _Vi du téng hop 9, chi khéc 1a 4,4,5,5-tetrametyl-2-vinyl-1,3,2-
dioxaborolan dugc st dung thay cho axit xyclopropylboronic dugc st dung trong |

Vi du téng hop 9.

Vi du tdng hop 13: 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2- (4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-9-etyl-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chét 18)

N\
\Q;i/N )
o}

Hop chét néu & dé muc (25,5mg) dugc tao ra béng cach thuc hién céc phan
- ung gidng nhu Vi du tdng hop 11, chi khéc 13 6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-9-vinyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét
17] duge str dung thay cho 9-(xyclopent-1-en-1-yl)-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-
dimetyl-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chit 15 trong
Vi du tong hop 11.

Vi du tdng hop 14: 6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-

(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-9-(prop-1-en-2-yl)-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chat 19)

/
H
N 0 o) AN
|
\%I/N (o)
0
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Hop chét néu & d& muc (35mg) duoc tao ra bang cach thye hién cac phan
tmg gibng nhu Vi du tdng hop 10, chi khéc 14 pinacol este clia axit 2-
isopropenylboronic dugc sir dung thay cho axit xyclopropylboronic trong Vi du

téng hop 10.

Vi du tdng hop 15: 6-((4,6-dimetyl-2-o>§0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-9-isopropyl-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chét 20)

/
H
N.__O OﬁN\
\E’I/N o
(@]

Hop chét néu & d& muc (10mg) dugc tao ra bang cach thuc hién cac phan
g giéng nhu Vi du téng hop 11, chi khac 1a 6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-
dimetyl-9-(prop-1-en-2-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on
(Hop chét 19) dugc st dung thay cho 9-(Xyclopent-1-en-1-y1)-6-((4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2 .2joctan- 1-
y1)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét
15 trong Vi du tong hop 11).

Vi du tong hop 16: 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-9-etynyl-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chat 21)

Il
/
N0 Oiérq\
\RZ/N 0
o}

Budc 1. Biéu ché 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-9-carbaldehyt



41754

. . O\ /
H N
I

6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-9-vinyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on d& dugc téng hop trong Vi du téng hop
12 (106mg, 0,199mmol, (Hop chét 17) duoc b sung vao hdn hop gém
tetrahydrofuran (2,0mL) va nuéce (1,0mL), sau d6 osmiumtetroxit 4% (63ul,
0,01mmol) va natri periodat (85mg, 0,398mmol) duoc bd sung 1an luot véo. Dung
dich phan tng duge khudy trong 17 giyr & nhiét do trong phong, va cac chét rin
khong tan dugc loai bo béng cach loc. Phan loc dugce bd sung natri nitrit bao hoa,
va viéc chiét duge thuc hién bang cach sir dung diclorometan. Lép hitu co da
chiét duoc 1am kho bang cach st dung natri sulfat khan, sau d6 duge chung cét
chan khong dé thu duoc hop chét néu ¢ dé muc (53mg).
Budc 2. Didu ché 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-9-etynyl-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on

I ,
N._o Oﬁ'\l\
\Q/I/N o
0]

6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-9-carbaldehyt (50mg, 0,09mmol) d4 dwoc tong
hop trong Buée 1 & trén dugc bd sung vao metanol (1,0mL), va tiép d6 kali
cacbonat (20mg, 0,149mmol)dimetyl(1-thiazo-2-oxopropyl)phosphonat (12,3mg,
0,187mm01) da dugc pha lodng trong diclorometan (1,0mL) dugc b sung lan luot
vao. Dung dich phan tng dugc khudy trong 16 gid & nhiét do trong phong va
dugc trung hoa bang amoni clorua bio hoa, sau d6 dung dich nude mubi va
diclorometan dugc bd sung vao dé chiét 16p hiru co. Lép hitu co da chiét dugc

lam kho bang cach sir dung natri sulfat khan, sau d6 duoc chung cit chan khéng.

-44-



41754

Phén cin duoc tinh ché bing cach st dung phép sic ky trén cdt silicagel co ban dé

thu duoc hop chét néu & dé muc (8mg).

Béng 1
Hop Chu tric Danh phap MS[M+H]
chét -
quang phd H-NMR (300MHz)
No. ’
9-clo-6-((4,6-dimetyl-2-o0xo0-1,2-
y cl , | dihydropyridin-3-yl)metyl)-2-(4-
N__O oié"‘\ : ) )
(dimetylamino)bixyclo[2.2.2]octan-1-
0

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

on

quang phd 'H-NMR (300 MHz, CDCl;) § 5,90 (s, 1H), 4,77 (s, 2H), 3,49 (t,

2H), 2,79 (t, 2H), 2,49 (s, 3H), 2,28 (s, 3H), 2,26 (s, 3H), 2,21 (s, 6H), 1,70-1,59

(m, 12H), 1,53 (s, 3H).
chat dong phan 9-clo-6-((4,6-dimetyl-
2-0x0-1,2-dihydropyridin-3-yl)metyl)-

N0 I oiéN/\ 2-(4-
\EZ/[@[O | (dimetylamino)bixyclo[2.2.2]octan-1- 540,3
© y1)-2,4-dimetyl-7,8-dihydro-
5 [1,3]dioxolo[4,5-g]isoquinolin-5(6H)-

onA

quang phd 'H-NMR (300 MHz, CDCl;) § 5,90 (s, 1H), 4,77 (s, 2H), 3.49 (t,
2H), 2,79 (t, 2H), 2,49 (s, 3H), 2,28 (s, 3H), 2,26 (s, 3H), 2,21 (s, 6H), 1,70-1,59

(m, 12H), 1,53 (s, 3H).
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W

chat dong phan 9-clo-6-((4,6-dimetyl-
2-0x0-1,2-dihydropyridin-3-yl)metyl)-

’ o /
\E%i/"‘ o (dimetylamino)bixyclo[2.2.2]octan-1- 540,3
0 )

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

onB

quang ph6 'H-NMR (300 MHz, CDCLy) & 5,90 (s, 1H), 4,77 (s, 2H), 3,49 (t,
2H), 2,79 (t, 2H), 2,49 (s, 3H), 2,28 (s, 3H), 2,26 (s, 3H), 2,21 (s, 6H), 1,70-1,59
(m, 12H), 1,53 (s, 3H).

9-clo-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-

cl /
N0 o) NQ
| y1)-6-((4-metoxy-6-metyl-2-oxo-1,2-
AN g 556,3
oMe O dihydropyridin-3-yl)metyl)-2,4-

4 dimetyl-7,8-dihydro[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
quang phd 'H-NMR (300 MHz, CDCl;) & 5,91 (s, 1H), 4,75 (s, 2H), 3.85 (s,
3H), 3,40 (t, 2H), 2,82 (t, 2H), 2,53 (s, 3H), 2,34 (s, 3H), 2,26 (s, 6H), 1,71-1,67
(m, 12H), 1,28 (s, 3H).
chét dé)ng phéan 9-clo-2-(4-
0 cl i ! (dimetylamino)bixyclo[2.2.2]octan-1-
m "Q@oﬁé * | y1)-6-((4-metoxy-6-metyl-2-oxo-1,2- 5563
oMe O dihydropyridin-3-yl)metyl)-2,4- :
5 dimetyl-7,8-dihydro[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on A

quang phd 'H-NMR (300 MHz, CDCls) § 5,91 (s, 1H), 4,75 (s, 2H), 3,85 (s,
3H), 3,40 (t, 2H), 2,82 (t, 2H), 2,53 (s, 3H), 2,34 (s, 3H), 2,26 (s, 6H), 1,71-1,67
(m, 12H), 1,28 (s, 3H).
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chat dong phan 9-clo-2-(4-
0 al ! (dimetylamino)bixyclo[2.2.2]octan-1-
m(';@?fé A y1)-6-((4-metoxy-6-metyl-2-0x0-1,2- 5563
oMe O dihydropyridin-3-yl)metyl)-2,4-
dimetyl-7,8-dihydro[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on B

quang phd 'H-NMR (300 MHz, CDCl;) & 5,91 (s, 1H), 4,75 (s, 2H), 3,85 (s,
3H), 3,40 (t, 2H), 2,82 (t, 2H), 2,53 (s, 3H), 2,34 (s, 3H), 2,26 (s, 6H), 1,71-1,67
(m, 12H), 1,28 (s, 3H).

9-clo-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-

Hoo T Oiéh{\ y1)-2,4-dimetyl-6-((6-metyl-4-
\R/LN o) (metylthio)-2-ox0-1,2-dihydropyridin- 572,2
e © 3-yl)metyl)-7,8-

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

‘quang phd 'H-NMR (300 MHz, CDCl5) & 12,08 (bs, 1H), 5,98 (s, 1H), 4,86 (s,
2H), 3,33 (t, 2H), 2,81 (t, 2H), 2,52 (s, 3H), 2,41 (s, 3H), 2,29 (s, 3H), 2,22 (s,
6H), 1,80-1,70 (m, 6H), 1,70-1,60 (m, 6H), 1,53 (s, 3H).

chat dong phan 9-clo-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-

Ho o 7 0?6'“/\ y1)-2,4-dimetyl-6-((6-metyl-4-
m"‘ o (metylthio)-2-0x0-1,2-dihydropyridin- 572,2
Ste © 3-yl)metyl)-7,8-

dihydro[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on A

quang phé 'H-NMR (300 MHz, CDCl;) & 12,08 (bs, 1H), 5,98 (s, 1H), 4,86 (s,
2H), 3,33 (t, 2H), 2,81 (t, 2H), 2,52 (s, 3H), 2,41 (s, 3H), 2,29 (s, 3H), 2,22 (s,
6H), 1,80-1,70 (m, 6H), 1,70-1,60 (m, 6H), 1,53 (s, 3H).

-47-




41754

chat déng phan 9-clo-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-

N_o \I/]: i oiéN/\ y1)-2,4-dimetyl-6-((6-metyl-4-
\@/LN o (metylthio)-2-oxo0-1,2-dihydropyridin- 572,2
T 3-yDmetyl)-7.8-

dihydro[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on B

~ |quang phd TH-NMR (300 MHz, CDCly) & 12,08 (bs, 1H), 5,98 (s, 1H), 4.86 (s,
“[2H), 3.33 (t, 2H), 2,81 (t, 2H), 2,52 (s, 3H), 2.41 (s, 3H), 2,29 (s, 3H), 2,22 (s,
6H), 1,80-1,70 (m, 6H), 1,70-1,60 (m, 6H), 1,53 (s, 3H).

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

Br /
N0 OiéN\ (dimetylamino)bixyclo[2.2.2]octan-1
imetylar ix 2. -1-
\R/I/N o _ _ 5842
5 yl)-2,4-dimetyl-7,8-dihydro-
10 _ [1,3]dioxolo[4,5-g]isoquinolin-5(6H)-

on

quang phd 'TH-NMR (300 MHz, CDCl3) & 12,13 (brs, 1H), 5,92 (s, 1H), 4,77 (d,
2H), 3,49 (t, 2H), 2,79 (t, 2H), 2,48 (s, 3H), 2,28 (s, 3H), 2,27 (s, 3H), 2,20 (s,
6H), 1,70-1,67 (m, 6H), 1,62-1,58 (m, 6H), 1,53 (s, 3H).

chat dong phéan 9-bromo-6-((4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-

Br /
Hoo o iéN\ yDmetyl)-2-(4-
\E/LN o (dimetylamino)bixyclo[2.2.2]octan-1- 584,2
0

yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on A '

11

quang phd 'H-NMR (300 MHz, CDCl;) & 11,48 (brs, 1H), 5,91 (s, 1H), 4,77 (d,
2H), 3,49 (t, 2H), 2,79 (t, 2H), 2,48 (s, 3H), 2,28 (s, 3H), 2,26 (s, 3H), 2,21 (s,
6H), 1,70-1,67 (m, 6H), 1,62-1,59 (m, 6H), 1,53 (s, 3H).
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chit doéng phan 9-bromo-6-((4,6-
dimetyl-2-ox0-1,2-dihydropyridin-3-

Br /
Hoo o QéN\ yDmetyl)-2-(4-
\E/I/N o (dimetylamino)bixyclo[2.2.2]octan-1- 584,2
o

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

12
on B
quang pho "H-NMR (300 MHz, CDCI;) § 11,80 (brs, 1H), 5,91 (s, 1H), 4,77 (4,
2H), 3,49 (t, 2H), 2,79 (t, 2H), 2,48 (s, 3H), 2,28 (s, 3H), 2,27 (s, 3H), 2,20 (s,
6H), 1,70-1,67 (m, 6H), 1,62-1,59 (m, 6H), 1,53 (s, 3H).
9-xyclopropyl-6-((4,6-dimetyl-2-oxo-
p 1,2-dihydropyridin-3-yl)metyl)-2-(4-
H
l N 70 OiéN\ (dimetylamino)bixyclo[2.2.2]octan-1-
N g ] ) 546,3
I ‘ yl)-2,4-dimetyl-7,8-dihydro-
13 v [1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on

quang phé 'H-NMR (300 MHz, CDCls) § 12,18 (br, 1H), 5,91 (s, 1H), 4,79 (s,
2H), 3,47-3,42 (m, 3H), 2,86-2,82 (t, 2H), 2,48 (s, 3H), 2,28 (s, 6H), 2,23 (s,
6H), 1,65-1,50 (m, 12H), 1,45 (s, 3H), 0,87-0,83 (d, 2H), 0,75-0,56 (m, 2H).

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

/
o OiéN\ (dimetylamino)bixyclo[2.2.2]octan-1
imetylamino)bixyclo[2.2. an-1-
14 \@/I/N(%(;[O . 506,3
o yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-

on
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quang phé 'H-NMR (300 MHz, CDCL) & 12,29 (br, 1H), 6,30 (s, 1H), 5,91 (s,
1H), 4,78 (s, 2H), 3,48-3,42 (t, 2H), 2,73-2,61 (t, 2H), 2,52 (s, 3H), 2,28-2,26 (d,
6H), 2,22 (s, 6H), 1,68-1,58 (m, 12H), 1.46 (s, 3H).

- |9-(xyclopent-1-en-1-yl)-6-((4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-

' e EgN/ ymety)-2-(4-
N O o) \ .
mr\l O e (dimetylamino)bixyclo[2.2.2]octan-1- 5723
0  |yl)-2,4-dimetyl-7,8-dihydro-

15 [1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on
quang phd 'H-NMR (300 MHz, CDCls) & 5,91 (s, 1H), 5,61 (s, 1H), 4,79 (d,
2H), 3,38 (m, 2H), 2,69 (m, 2H), 2,50 (s, 3H), 2,41 (m, 2H), 2,29 (s, 3H), 2,26
(s, 3H), 2,22 (s, 6H), 1,97 (m, 2H), 1,85 (m, 2H), 1,65 (m, 6H), 1,62 (m, 6H),
1,47 (s, 3H). '
9-xyclopentyl-6-((4,6-dimetyl-2-oxo0-
1,2-dihydropyridin-3-yl)metyl)-2-(4-
N_o oié"’/\ (dimetylamino)bixyclo[2.2.2]octan-1-
m“‘ I o y1)-2,4-dimetyl-7,8-dihydro- | oT
16 [1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on

quang phd 'H-NMR (300 MHz, CDCl;) 6 5,91 (s, 1H), 4,79 (s, 2H), 3,43 (m,
2H), 3,01 (m, 1H), 2,71 (m, 2H), 2,49 (s, 3H), 2,28 (s, 3H), 2,27 (s, 3H), 2,26 (s,
6H), 1,81 (m, 6H), 1,66 (m, 14H), 1,45 (s, 3H).

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

N > N
y° O>§6 * | (dimetylamino)bixyclo[2.2.2]octan-1-
17 \E/LN g - 532.3
0 y1)-2,4-dimetyl-9-vinyl-7,8-dihydro-

[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-

on
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quang phd "H-NMR (300 MHz, CDCl;) § 11,58 (brs, 1H); 6,57 (dd, 1H), 5,90

(s, TH), 5,82 (dd, 1H), 5,43 (dd, 1H), 4,78 (s, 2H), 3,46 (t, 2H), 2,74 (t, 2H),
2,51 (s, 3H), 2,28 (s, 3H), 2,25 (s, 3H), 2,24 (s, 6H), 1,58-1,78 (m. 12H), 1,50 (s,
3H).

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

/
H N
\E’“;i:;%j[ogé \ | (dimetylamino)bixyclo[2.2.2]octan- 1-
S y1)-9-etyl-2,4-dimetyl-7,8-dihydro- -

18 [1,3]dioxolo[4,5-g]isoquinolin-5(6H)-
on
quang phd "H-NMR (300 MHz, CDCl;) § 10,93 (brs, 1H), 5,87 (s, 1H), 4,77 (s,
2H), 3,45 (t, 2H), 2,64 (t, 2H), 2,47 (s, 3H), 2,43-2,52 (g, 2H), 2,27 (s, 3H), 2,23
(s, 6H), 1,53-1,72 (m, 15H), 1,45 (s, 3H), 1,03 (t, 3H).
6-((4,6-dimetyl-2-oxo0-1,2-
.y N dihydropyridin-3-yl)metyl)-2-(4-
\QNIO/ (\Pz[ogé \ | (dimetylamino)bixyclo[2.2.2]octan-1-
NN o 546,3
3 y1)-2,4-dimetyl-9-(prop-1-en-2-yl)-
7,8-dihydro-[1,3]dioxolo[4,5- ‘
19 glisoquinolin-5(6H)-on
quang phé TH-NMR (300 MHz, CDCl;) 8 5,91 (s, 1H), 5,31-5,30 (m, 1H), 4,83
(s, 1H), 4,81-4,80 (d, 2H), 3,44-3,40 (m, 2H), 2,72-2,68 (m, 2H), 2,53 (s, 3H),
2,31 (s, 3H), 2,27 (s, 3H), 2,24 (s, 6H), 1,98 (s, 3H), 1,69-1,64 (m, 12H), 1,48 (s,
3H). '
6-((4,6-dimetyl-2-oxo0-1,2-
. / dihydropyridin-3-yl)metyl)-2-(4- |
20 \g;(/ "Eﬁjﬁé * | (dimetylamino)bixyclo[2.2.2]octan-1- 5453
a3 y1)-9-isopropyl-2,4-dimetyl-7,8-

dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
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quang phd 'H-NMR (300 MHz, CDCl3) 3 5,91 (s, 1H), 4,80 (s, 2H), 3,47-3,44
(m, 2H), 3,02-2,95 (m, 1H), 2,74-2,72 (m, 2H), 2,50 (s, 3H), 2,31 (s, 3H), 2,26
(s, 3H), 2,24 (s, 6H), 1,72-1,63 (m, 18H), 1,48 (s, 3H).

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

\RN;/C ,\Q;L/[%féh]\ (dimetylamino)bixyclo[2.2.2]octan-1- 530

I © y1)-9-etynyl-2,4-dimetyl-7,8-dihydro- |

21 [1,3]dioxolo[4,5-g]isoquinolin-5(6H)-

on

quang phd 'H-NMR (300 MHz, CDCl;) § 12,22 (brs, 1H), 5,92 (s, 1H), 4,78 (d,
2H), 3,48 (t, 2H), 3,36 (s, 1H), 2,87 (t, 2H), 2,52 (s, 3H), 2,28 (s, 3H), 2,27 (s,
3H), 2,22 (s, 6H), 1,71-1,68 (m, 6H), 1,63-1,60 (m, 6H), 1,53 (s, 3H).

Vi du tong hop 17: 6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 22)

/
H
m'\l (@]
(0]

Budc 1. Didu ché t-butyl(4-(2,4,9-trimetyl-5-0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-2-yl)bixyclo[2.2.2]octan-1-yl)carbamat |

N
HN o
0

6,7-dihydroxy-5,8-dimetyl-3,4-dihydroisoquinolin-1(2H)-on (570mg,
2,77mmol, Hop chét trung gian 1, t-butyl (4-etynylbixyclo[2.2.2]octan-1-
yl)carbamat (1,38g, 5,53mmol), Ru;(CO);, (176mg, 0,277mmol) va Bippyphos
(420mg, 0,828mmol) dugc bd sung vao axetonitril (28mL), va sau khi thay thé
khi agon, hdn hop nay dugc hdi luu trong 12 gir & 120°C. Dung dich phén tng

dugc lam lanh xuéng nhiét d6 trong phong, sau d6 dugc c¢6 déc trong chan khong.
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Phin cin dugc tinh ché bing cach st dung phép sic ky trén cot silicagel dé thu
duoc hop chit néu & dé muc (350mg).

Budc 2. Diéu ché t-butyl(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)bixyclo[2.2.2]octan-1-yl)carbamat

H
N,
= N o
o}

t-butyl(4-(2,4,9-trimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-
glisoquinolin-2-yl)bixyclo[2.2.2]octan-1-yl)carbamat da dugc téng hop trong
Budc 1 & trén (350mg, 0,77mmol) dugc bd sung vao N,N-dimetylformamit
(5,0mL). Dung dich phan tng dugc lam lanh xuéng 0°C, sau do 1,0M kali t-
butoxit (1,0mL, 0,1mmol) dugc bd sung timg giot vao trude khi khudy trong 5
phut. Dung dich 2-(benzyloxy)-3-(clorometyl)-4,6-dimetylpyridin da duoc téng
hop bang cach sir dung phuong phép da néu trong W02014097041 (260mg,
0,1mmol) da dugc hoa tan trong fetrahydrofuran (4,0mL) dugc bd sung vao, va
hén hop nay duoc khudy trong 4 gidr & 0°C. Sau khi phin tng, dung dich an amoni
clorua duogc bd sung vao, va viéc chiét duoc thuc hién béng cach str dung 10%
metanol-clorofom. L6p hitu co da chiét duge 1am kho bang cach st dung natri
sulfat khan, sau d6 chung ct trong chan khong. Phéan cin dugc tinh ché béng cach
str dung phép sdc ky trén cot silicagel co ban dé thu duoc hop chét néu & dé muc
(320mg).
Buéce 3. Didu ché t-butyl (4-(6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yDmetyl)-2,4,9-trimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
2-yl)bixyclo[2.2.2]octan-1-yl)carbamat

H
H
N
N ° O% Boc
| = N o
o

t-butyl(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)bixyclo[2.2.2]octan-
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l-yl)carbamat da duogc tdng hop trong Bude 2 & trén (319mg, 0,47mmol) va 10%
paladi/cacbon (30mg) dugc bd sung vao metanol (3mL) va etyl axetat (3mL), sau
d6 bong khi hydro duoc lip. Dung dich phan tmg duge khudy trong 1 gi& & nhiét
do trong phong, dugc loc qua xelit, sau d6 dugc chung ct chan khong dé thu
duoc hop chit néu & dé muc (200mg).

Bude 4. Diéu ché 2-(4-aminobixyclo[2.2.2]octan-1-y1)-6-((4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl)-2 ,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

t-butyl (4-(6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2,4,9-
trimetyl-5-o0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-2-
yl)bixyclo[2.2.2]octan-1-yl)carbamat da dugc téng hop trong Bude 3 & trén
(200mg, 0,34mmol) va dung dich axit clohydric-1,4-dioxan 4N (1,7mL) duoc bd
sung 14n lugt vao metanol (1mL), va dung dich phan tng dugc khudy trong 1 gio
& nhiét d6 trong phong. Sau khi phan ing, dung dich nudc natri bicacbonat bdo
hda duge bd sung dé trung hoa, va viée chiét dugc thue hién bang cach sir dung
20% metanol-clorofom. L6p hiru co da chiét duge 1am kho bang cach st dung
natri sulfat khan, sau d6 dugc c¢6 dic trong chan khéng dé thu dugc hop chét néu
& d& muc (166mg).
Bude 5. Diéu ché 6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on

R

2-(4-aminobixyclo[2.2.2]octan-1-y1)-6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-2,4,9-trimetyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on da dugc tong hop trong Bude 4 & trén (166mg, 0,34mmol)
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va dung dich nu6e formaldehyt 37% (0,2mL, 2,67mmol) duge bd sung lan luot
vao metanol (3mL). Sau khi khudy 10 phut & nhiét d§ trong phong, natri
triaxetoxyborohydrua (530mg, 2,5mmol) dugc b sung vao, tiép do khudy 18 gid
& nhiét do trong phong. Sau khi phan tng, viéc trung hoa duoc thuc hién biang
cach sir dung natri bicacbonat, dugc tiép sau boi viée chiét bang cach st dung 20%
metanol-clorofom. Lép hitu co da chié‘g dugc lam kho bang cach sir dung natri
sulfat khan, sau d6 duoc ¢6 dac trong chan khong. Phén cin dugc tinh ché béng
cach st dung phép sic ky trén cot silicagel co ban dé thu dugc hop chit néu & dé

muc (168mg).
Vi du tdng hop 18: céc chat ddng phan 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-

3-yl)metyl)-2-(4-(dimetylamino)bixyclo[2.2.2Joctan-1-y1)-2,4,9-trimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on A va B (Hop chit 23, Hop chit

24)
/ /
N_O oié"‘\ N_o O%N\
0 0

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4,9-trimetyl-7,8-dihydro-

hodc

[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on da duoc tbng hop trong Vi du téng hop
17 dugc phan tach thanh céac chét déng phan trong cic didu kién du6i day. Hoa
hoc 1ap thé tuyét ddi cua cac chit ddng phan twong tng khong dugc xac dinh.

Cot: Daicel Chiralcel OZ-H, 10x250mm

Nhiét do: 35°C

Luu luong: 1,8mL/phut

Budc soéng: 270nm

Dung moi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thtr nhét: 20 phut - Chat ddng phan A (>99,0%ee) (Hop chat 23)

Pic thr hai: 25 phut — Chat ddng phan B (>99,0%ee) (Hop chét 24)
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Vi du téng hop 19: 2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-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 25)

H

N__O o iéN\
I’/I/N (0] .

OMe 0

Céc phan tng dugc thuc hién tuong tu nhu & Vi du téng hop 17, chi khéc
1a & Buc 2 cia Vi du tdng hop 17, 2-(benzyloxy)-3-(clorometyl)-4-metoxy-6-
metylpyridin dugc sir dung thay cho 2-(benzyloxy)-3-(clorometyl)-4,6-
dimetylpyridin, d& thu dugc hop chat néu & d& muc (81mg).

Vi du téng hop 20: 2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-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 (Hop chét 26]

/
’ 4 N O
(0]

- Céc phan tng dugc thyc hién tuong tu nhu & Vi du téng hop 17, chi khac
1a & Buge 2 cia Vi du tng hop 17, 2-(benzyloxy)-3-(clorometyl)-6-metyl-4-
propylpyridin dugc str dung thay cho 2-(benzyloxy)-3-(clorometyl)-4,6-
dimetylpyridin, dé thu dugc hop chét néu & @& muc (11mg).

Béang 2
Hop Céu tric Danh phap MS[M-+H]"
chat 2 1
N quang pho H-NMR (300MHz)
0.

H % N 6-((4,6-dimetyl-2-oxo-1,2-

N._O o ‘ -
” \E/I/N B dihydropyridin-3-yl)metyl)-2-(4- 5203
© (dimetylamino)bixyclo[2.2.2]octan-

1-y1)-2,4,9-trimetyl-7,8-dihydro-
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[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

quang phd "TH-NMR (300 MHz, CDCl;) § 12,22 (brs, 1H), 5,91 (s, 1H), 4,79 (d,
2H), 3,44 (t, 2H), 2,61 (t, 2H), 2,50 (s, 3H), 2,28 (s, 3H), 2,27 (s, 3H), 2,20 (s,
6H), 2,03 (s, 3H), 1,69-1,66 (m, 6H), 1,60-1,57 (m, 6H), 1,47 (s, 3H).

chit ddng phan 6-((4,6-dimety}-2-
0x0-1,2-dihydropyridin-3-

/
H_ o oi@\ yl)metyl)-2-(4-
mN o (dimetylamino)bixyclo[2.2.2]octan- 520,3
o}

1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on A

quang phd "H-NMR (300 MHz, CDCl3) & 11,76 (brs, 1H), 5,90 (s, 1H), 4,79 (d,
2H), 3,44 (t, 2H), 2,61 (t, 2H), 2,50 (s, 3H), 2,28 (s, 3H), 2,27 (s, 3H), 2,21 (s,
6H), 2,03 (s, 3H), 1,69-1,61 (m, 6H), 1,59-1,56 (m, 6H), 1,47 (s, 3H).

chat dong phan 6-((4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-

/
o OféN\ yhmetyl)-2-(4-
m"‘ o] (dimetylamino)bixyclo[2.2.2]octan- 520.,3
o}

1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on B

quang phd "H-NMR (300 MHz, CDCl3) & 11,47 (brs, 1H), 5,90 (s, 1H), 4,79 (d,
2H), 3,44 (t, 2H), 2,61 (t, 2H), 2,50 (s, 3H), 2,28 (s, 3H), 2,26 (s, 3H), 2,20 (s,
6H), 2,03 (s, 3H), 1,69-1,66 (m, 6H), 1,60-1,57 (m, 6H), 1,47 (s, 3H).

_ ;| 2-(4-
(dimetylamino)bixyclo[2.2.2]octan-
\[Z/N 6! 536,3
oMe O 1-y1)-6-((4-metoxy-6-metyl-2-oxo-

1,2-dihydropyridin-3-yl)metyl)-
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2,4,9-trimetyl-7,8-
dihydro[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

quang phé "H-NMR (300 MHz, CDCl;) & 12,32 (brs, 1H), 5,88 (s, 1H), 4,75 (d,
2H), 3,82 (s, 3H), 3,35 (t, 2H), 2,62 (t, 2H), 2,51 (s, 3H), 2,31 (s, 3H), 2,22 (s,
6H), 2,03 (s, 3H), 1,69-1,66 (m, 6H), 1,61-1,58 (m, 6H), 1,47 (s, 3H).

2-(4-

y (dimetylamino)bixyclo[2.2.2]octan-
ogé“\ 1-y1)-2,4,9-trimetyl-6-((6-metyl-2-

T\Eﬁo ox0-4-propyl-1,2 -Dihydropyridin-

3-yl)metyl)-7,8-

26 dihydro[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

548.4

3H), 0,95 (t, 3H).

quang phd 'H-NMR (300 MHz, CDCL3) 8 12,16 (brs, 1H), 5,94 (s, 1H), 4,81 (d,
2H), 3,44 (t, 2H), 2,62 (¢, 2H), 2,60 (d, 2H), 2,50 (d, 3H), 2,28 (s, 3H), 2,21 (s,
6H), 2,03 (s, 3H), 1,69-1,66 (m, 6H), 1,61-1,58 (m, 6H), 1,55 (t, 2H), 1,53 (s,

Vi du tdng hop 21:4-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-

(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,9-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 27)

/
H
\Q/IN 5
o d

Céc phan ung dugc thuc hién trong tu nhu ¢ Vi du téng hop 17, chi khéc

1a 6 Budce 1 cua Vi du téng hop 17, 8-clo-6,7-dihydroxy-5-metyl-3,4-

dihydroisoquinolin-1(2H)-on (Hop chét trung gian 2) dugc st dung thay cho 6,7-

dihydroxy-5,8-dimetyl-3,4-dihydroisoquinolin-1(2H)-on, dé thu duoc hop chat

néu & d& muc (76mg).
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Vidu tong hop 22: 4,9-diclo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yDmetyl)-2-(4-(dimetylamino)bixyclo[2.2.2 ]Octan-1-yl)-2-metyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chat 28)

Cl /
H
N 0O o) N
|
\%/I/N (0]
(0] Cl

Céc phan tng dugc thuc hién tuong tu nhu & Vi du téng hop 17, chi khac
12 6 Buge 1 cua Vi du-tdng hop 17, 5,8-diclo-6,7-dihydroxy-3,4-
dihydroisoquinolin-1(2H)-on (Hop chét trung gian 3) dugc st dung thay cho 6,7-
dihydroxy-S,S—dimetyI-3,4-dihydroisoquinolin-1(2H)-on, dé thu dugc hop chat

néu ¢ dé muc (10mg).

Vi du téng hop 23: 9-clo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(dimetylamino)bixyclo[2.2.2]octan -1-y1)-4-metyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (HQp chét 29)

Buéce 1. Diéu ché metyl-4-(4-metyl-5-ox0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-
glisoquinolin-2-yl)bixyclo[2.2.2]octan-1-carboxylat

0O
Ofé/{OMe
HN o H
o

6,7-dihydroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on (600mg,
3,106mmol), metyl-4-formylbixyclo[2.2.2]octan-1-carboxylat (914mg,
4,659mmol) va 4-metylbenzensulfonat monohydroxit (118mg, 0,621mmol) dugc
bd sung vao toluen (6mL), va bay Dean-Stark dugc st dung dé hdi luu trong 12
gidr & 120°C. Dung dich phéan tmg duoc lam lanh xubng nhiét d6 trong phong, sau
d6 diclorometan duge bd sung vao. Cac chét rin khong tan duoc loc ra, va phén
lo¢ dugce ¢cb dic trong chén khong. Phin cin duoc tinh ché bing cach st dung
phép séc ky trén cot silicagel dé thu duoc hop chét néu & d& muc (452mg).
Budc 2. Didu ché metyl-4-(9-clo-4-metyl-5-0x0-5,6,7,8-tetrahydro-
- [1,3]dioxolo[4,5-g]isoquinolin-2-yl)bixyclo[2.2.2]octan-1-carboxylat
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Cl O
Q%/}LO%«OMe
HN o H
o

Metyl-4-(4-metyl-5-ox0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-
2-yl)bixyclo[2.2.2]octan-1-carboxylat dd dugc téng hop trong Buéce 1 & trén
(400mg, 1,077mmol) va N-clorosuxinimit (173mg, 1,292mmol) duogc b6 sung lan
lugt vao axit axetic (11mL). Dung dich phan ung dugc khudy trong 1 gi& & 50°C,
sau do ducjc lam lanh xuéng 0°C. Nude du duge bd sung tung giot vao, va viéc
chiét duoc thl_Ic hién bang cach sir dung diclorometan. Lép hitu co da chiét dugc
rira bang nudc mudi, sau d6 dugc 1am kho bing cach st dung natri sulfat khan va
duoc chung cét chan khong. Phan cin dugc tinh ché bang cach str dung phép sic
ky trén cdt silicagel dé thu dugc hop chét néu & d& muc (140mg).

Budc 3. Diéu ché 4-(9-clo-4-metyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-
glisoquinolin-2-yl)bixyclo[2.2.2]octan-1-carboxylat

Cl O
P
HN g H
0

Metyl-4-(9-clo-4-metyl-5-0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-
glisoquinolin-2-yl)bixyclo[2.2.2]octan-1-carboxylat da duoc tdng hop trong Budc
2 & trén (140mg, 0,345mmol) va lithi hydroxit monohydrat (58mg, 1,380mmol)
dugc bd sung vao tetrahydrofuran (2mL) va nude 0,5mL) mot cach 1an luot. Dung
dich phan tng dugc khudy trong 14 gis & 60°C, sau d6 duge lam lanh xudng nhiét
d6 trong phong sau d6 tetrahydrofuran dugc chung c4t chan khong. Phan cin
dugc trung hoa béng axit clohydric 1N, sau d6 viéc chiét duoc thuc hién béng
céach str dung clorofom va ruou isopropylic. Lép hitu co dugce lam kho bang cach
stir dung natri sulfat khan, sau d6 dugc chung cét chan khong. Phan tmg tiép theo
duoc thuc hién ma khéng can tinh ché thém.

Budc 4. Diéu ché t-butyl-(4-(9-clo-4-metyl-5-o0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-2-yl)bixyclo[2.2.2]octan-1-yl)carbamat
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Cl H
HN o H
(0]

4-(9-clo-4-metyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-
2-yl)bixyclo[2.2.2]octan-l-cérboxylat da dugc tong hop trong Budc 3 & trén
(100mg, 0,255mmol), diphenylphosphoryl azit (0,07mL, 0,306mmol) va trietyl
amin (0,04mL, 0,306mmol) duoc bd sung vao t-butanol (0,5mL) va toluen
(0,SmL), sau d6 duoc khudy trong 30 phut & nhiét d6 trong phong va dugc gia
nhiét t6i 80°C trude khi duge khudy trong 24 gio. Dung dich phan tmg dugc lam
lanh xudng nhiét d6 trong phong, sau d6 dugc chung cit chan khong. Phan cin
duoc tinh ché bang cach st dung phép sic ky trén cot silicagel dé thu duge hop
chét néu & dé muc (19mg).
Buéc 5. Diéu ché 9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(dimetylamino)bixyclo[2.2.2]octan -1-yl)-4-metyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on

/
N

H cl
N0 Ofé \
v o ’

Cac phan ung dugc thuc hién tuong tu nhu & Vi du tdng hop 17, chi khéc
1a & Bué6ce 2 cta Vi du tdng hop 17, t-butyl-(4-(9-clo-4-metyl-5-0x0-5,6,7,8-
tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-2-yl)bixyclo[2.2.2]octan-1-yl)carbamat
da duoc téng hop trong Budc 4 & trén duge st dung thay cho t-butyl(4-(2,4,9-
trimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3 ]dioxolo[4,5-g]isoquinolin-2-
yl)bixyclo[2.2.2]octan-1-yl)carbamat, @8 thu dwoc hop chét néu ¢ dé muc (2,8mg).

Béang 3
Hop Chu tric Danh phap MS[M-+H]"
chit : -
N quang pho "H-NMR (300MHz)
0.
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4-clo-6-((4,6-dimetyl-2-ox0-1,2-
" ;| dihydropyridin-3-yl)metyl)-2-(4-
N

B Ofé \ | (dimetylamino)bixyclo[2.2.2]octan-

AN o _ . 540,3

5 ¢ 1-y1)-2,9-dimetyl-7,8-dihydro-

27 [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

quang pho 'H-NMR (300 MHz, CDCl3) & 11,34 (bs, 1H), 5,9 (s, 1H), 4,76 (s,
2H), 3,53 (t, 2H), 2,63 (t, 2H), 2,33 (s, 3H), 2,26 (s, 3H), 223 (s, 6H), 2,04 (s,
3H), 1,57-1,74 (m, 12H), 1,52 (s, 3H).

4,9-diclo-6-((4,6-dimetyl-2-oxo0-1,2-

0 cl ) ! dihydropyridin-3-yl)metyl)-2-(4-

m r@[oié ® | (dimetylamino)bixyclo[2.2.2 ]Octan- 560.2

5 & 1-yl)-2-metyl-7,8-dihydro- '

28 [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

quang pho 'H-NMR (300 MHz, CDCl5) & 12,57 (brs, 1H), 5,93 (s, 1H), 4,75 (d,
2H), 3,58 (t, 2H), 2,82 (t, 2H), 2,33 (s, 3H), 2,29 (s, 3H), 2,21 (s, 6H), 1,71-1,68
(m, 6H), 1,63-1,62 (m, 6H), 1,59 (s, 3H).

9-clo-6-((4,6-dimetyl-2-0x0-1,2-
y cl ! dihydropyridin-3-yl)metyl)-2-(4-
l N ofé ® | (dimetylamino)bixyclo[2.2.2]octan-
2% o H ) ' 526,2
5 A 1-yl)-4-metyl-7,8-dihydro-
29 [1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on

quang phd "H-NMR (300 MHz, CDCl3) § 5,92 (s, 1H), 5,81 (s, 1H), 4,76 (s,
2H), 3,49 (m, 2H), 2,80 (m, 2H), 2,51 (s, 3H), 2,29 (s, 3H), 2,27 (s, 3H), 2,25 (s,
6H), 1,65 (s, 12H).

Vi du tdng hop 24: (R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
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(trans-4-(dimetylamino)xyclohexyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-,
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 30) va (S)-6-((4,6-dimetyl-2-
oxo-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-g]isoquinolin-5(6H)-on
(Hop chat 31)

o N
N_oO O;{O N_o
0 va
Buéce 1. Didu ché metyl 3,4-dimetoxy-2-metylbenzoat
OMe
MeO\n/_Q[OMe
o)
Metyl 3,4-dihydroxy-2-metylbenzoat (20g, 110mmol), kali cacbonat (45,6g,
330mmol), dimetyl sulfat (26mL, 270mmol) va tetrabutylamoni iodua (0,4mL,

\
N—
H
o~

1,1mmol) dugce bd sung vao axeton (200mL), va dung dich phéﬁ ung dugc hdi luu
trong 12 gi¢ & 65°C. Dung dich phan tmg duoc lam lanh xudng nhiét d9 trong
phong, va cac chét rin dugc loc ra trude khi rira béng axeton. Phan loc duoc
chung cit chan khong, sau d6 duge sit dung ma khong can tinh ché thém.

Budce 2. Didu ché axit 3,4-dimetoxy-2-metylbenzoic

OMe
e
0 _
Metyl 3,4-dimetoxy-2-metylbenzoat (23,1g, 110mmol) da dugc téng hop
trong BuGe 1 & trén va natri hydroxit (13,2g, 330mmol) dugc bd sung vao hdn
hop metanol/nuée (1/1, 300mL), va dung dich phan tng dugc héi Iuu trong 4 gioy
& 80°C. Dung dich phéan tmng dugc 1am lanh, sau d6 dugc axit hoa t6i d6 pH
khoang 1 bang cach st dung nudc axit clohydric 6,0N. Chét ran da tao ra dugc

thu gom théng qua viéc loc sau khi khudy trong 1 gi® & nhiét do thip, dugc rira

bang nude, sau d6 dugc lam kho dé thu duoc hop chit néu 6 d& muc (21g), nd
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duoc sit dung ma khong can tinh ché thém.

Buéc 3. Pidu ché N-(2,2-dimetoxyetyl)-3,4-dimetoxy-2-metylbenzamit

OMe
MeO OMe
5 .

Axit 3,4-dimetoxy-2-metylbenzoic da dugc tdng hop trong Buéde 2 & trén
(21g; 107mmol), 1-hydroxybenzotriazol (18,8g, 139mmol), 1-etyl-3-(3-
dimetylaminopropyl)carbodiimit hydroclorua (26,6g, 139mmol),
aminoaxetaldehyt dimetylaxetal (15mL, 139mmol) va trietylamin (38,7mL,
278mmol) duge bd sung 1an lugt vao N N-dimetylformamit (147mL), va hdn hop
nay duge khudy trong 12 gitr & nhiét do trong phong. Dung dich phén tmg duge
pha loang bing diclorometan va nudc, sau @6 16p hitu co duge chiét. Lép hiru co
da chiét dugc rira bang nude va nude mudi, duoc 1am khd bing cach sir dung natri
sulfat, dugc chung cét chan khong, va dugc sir dung ma khong cin 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 da dugc téng hop
trong Budc 3 & trén (30,3g, 107mmol) dugc bd sung vao axit sulfuric dic
(140mL), sau d6 duge khudy trong 4 gi&r & 60°C. Dung dich phéan tng dugc lam
Janh xudng nhiét 6 trong phong, sau d6 duge rét vao nude da va duge khudy
trong 30 phut. Chét rin da tao ra duge thu gom béng cach loc, dugc rira béng
nudc du, sau do duoc lam kho dé thu dugc hop chét néu & dé muc (17g), no6 duogc
sir dung ma khong can tinh ché thém.

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

OMe
HN: I IOH
0

7-hydroxy-6-metoxy-8-metylisoquinolin-1(2H)-on da dugc téng hop trong
Budc 4 & trén (30g, 0,146mol) va 10% paladi/cacbon (15g) duoc b sung vao
etanol (600mL), va bong khi hydro duge ldp. Dung dich phin tmg duge khudy
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trong 12 gid & 60°C, sau d6 duoc lam lanh Xuéng nhiét do trong phong, duoc loc
qua xelit, va dugc chung ct chan khong dé thu dugc hop chit néu & dé muc (30g).

Budc 6. Didu ché 6,7-dihyroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on

OH
HN: :[: ]:OH
(0]

- 7-hydroxy-6-metoxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on d& dugc
tdng hop trong Budc 5 & trén (31,9, 0,154mol) dugce bd sung vao diclorometan
(320mL) trong moi trudng khi nito, va dung dich phan ing dugc lam lanh xubng
0°C. Tribromobo (37mL, 0,38mol) dugc bd sung vao, sau d6 dung dich phan ting
duoc gia nhiét tir tir 1én nhiét do trong phong va dugc khudy trong 12 gid. Nude
da duoc bd sung vao dung dich phan ung. Chét rn da tao ra dugc khqu trong 1
gi¢ va dugc thu gom bﬁng cach loc, dugc rira béng cach st dung nugce du va
diclorometan, sau d6 dugc lam kho dé thu duoc hop chit néu & dé.muc (21,9g).
Budc 7. Diéu ché t-butyl-((trans-4—(2,4-dimety1-5-oxo-5,6,7,8-tetrah‘ydro-
[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat

I: I: H
o) §: j
o)

6,7-dihyroxy-8-metyl-3,4-dihydroisoquinolin-1(2H)-on d& dugc tong hop

H
N\Boc

trong Budc 6 & trén (7,12g, 36,85mmol), t-butyl-(trans-4-
ethnylxyclohexyl)carbamat (12,34g, 55,28mmol), Ru;(CO)1» (1,17g, 1,84mmol)
va Bippyphos (2,8g, 5,52mmol) dugc bd sung 1an hugt vao axetonitril (350mL),
dugc thay thé khi agon, sau d6 dugc hdi lwu trong 17 gio & 130°C. Dung dich
phan ung dugc lam lanh xubng nhiét do trong phong, sau d6 dugc c6 dic trong
chan khong. Phan cin dugc tinh ché bang cach sir dung phép sdc ky trén cot
silicagel d8 thu duoc hop chét néu & & muc (13,4g).

Bude 8. Didu ché t-butyl-((trans-4-(9-bromo-2,4-dimetyl-5-0xo-5,6,7,8-
tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat
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: H
Br >p"\j‘Boc
H
0,
(@]

t-butyl-((trans-4-(2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-
g]isoquinolin-2-yl)xyclohexyl)carbamat da duoc tdng hop trong Budc 7 & trén
(48,72, 0,117mmol) dugc bd sung vao axetonitril (550mL), tiép theo bd sung N-
bromosuxinimit (25,0g, 0,14mmol). Dung dich phéan Umg dugc khudy trong 12 gid
& nhiét do trong phong, tiép theo bd sung natri thiosulfat bdo hoa va chiét bing
cach st dung etyl axetat. Lop hitu co da chiét duge 1am kho bang cach st dung
natri sulfat khan, sau d6 dugc chung cAt chan khong. Phén cin duoc tinh ché béng
cach st dung phép sic ky trén cdt silicagel dé thu duge hop chit néu & @& muc
(38,7g).
Buéc 9. Pidu ché t-butyl-((trans-4-(9-(furan-2-yl)-2,4-dimetyl-5-o0xo0-5,6,7,8-
tetrahydro-[1,3]dioxolo[ 4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat

= H
SN~ N~Boc
>H§
(e}
HN o
(@)

t-butyl-((trans-4-(9-bromo-2,4-dimetyl-5-o0x0-5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat da dugc tdng hop trong
Budc 8 & trén (0,3g, 0,606mmol), axit furan-2-boronic (280mg, 3,028mmol),
phtre chét 1,1°-bis(diphenylphosphino)feroxen-paladi(Il)diclorua.diclorometan
(115mg, 0,1mmol) va kali cacbonat (420mg, 3,028mmol) duoc bd sung vao 1,4-
dioxan (20mL) va nuée (SmL), dugc thay thé khi agon, sau d6 dugc héi Iuu trong
15 gid & 100°C. Dung dich phan ing dugc lam lanh xubng nhiét d trong phong,
sau d6 dugc c6 dic trong chan khong. Phén can duoc tinh ché béng cach st dung
phép sdc ky trén cot silicagel d8 thu dugc hop chét néu & d& muc (180mg).
Buée 10. Didu ché t-butyl-(trans-4-(6-((2-(benzyloxy)-4,6-dimetylpyridin-3-
yl)metyl)-9-(furan-2-yl)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[ 1,3]dioxolo[4,5-
glisoquinolin-2-yl)xyclohexyl)carbamat
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H
IN\ OBn o@
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t-butyl-((trans-4-(9-(furan-2-yl)-2,4-dimetyl-5 -0xX0-5,6,7,8-tetrahydro-
[1,3]dioxolo[ 4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat dé duoc tdng hop trong
Budc 9 & trén (180mg, 0,373mmol) dugc bd sung vao N,N-dimetylformamit
(1,5mL). Dung dich phan tng duoc lam lanh xubng 0°C, sau d6 t-butoxit (0,5mL,
0,485mmol) dugc bd sung timng giot vao va duoc khudy trong 5 phut. Dung dich
2-(benzyloxy)-3-(clorometyl)4,6-dimetylpyridin (127mg, 0,485mmol) da dugc
téng hop theo phuong phéap da néu trong W02014097041 da dugc hoa tan trong
N,N-dimetylformamit (1,5mL) dugc bd sung vao, dugc tiép sau boi viéc khuéy 3
gio 6 0°C. Sau khi phén img két thuc, dung dich an amoni clorua dugc bd sung
vao, va vigc chiét dugc thuc hién béng cach str dung 10% metanol-clorofom. L&p
hitu co da chiét dugc 1am kho béng cach str dung natri sulfat khan, sau d6 chung
cit trong chan khong. Phan ciin duoc tinh ché bang cach sir dung phép sac ky trén
cot silicagel co ban dé thu dugc hop chét néu & d& muc (170mg).
Buéc 11. Diéu ché 2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-9-(furan-2-yl) -2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on

(ONpZ
H O O;p
I(KN ;
o)

t-butyl-(trans-4-(6-((2-(benzyloxy)-4,6-dimetylpyridin-3-yl)metyl)-9-
(furan-2-y1)-2,4-dimetyl-5-0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-

NH,

2-yl)xyclohexyl)carbamat da dugc tbng hop trong Budc 10 & trén (170mg,
0,24mmol) dugc hoa tan trong diclorometan (2mL), va axit trifloroaxetic (0,18mL,
2,4mmol) duge bd sung vao. Dung dich phan tmg dugc khudy trong 11 gid &
nhiét d§ trong phong. Sau khi phan tmg két thiic, dung dich nudce natri bicacbonat

bdo hoa dugc bd sung dé trung hoa, va viéc chiét dugc thuc hién bang cach st
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dung 20% metanol-clorofom. Lép hitu co da chiét duoc 1am khoé bing cach sir
dung natri sulfat khan, sau d6 dugc cd dic trong chin khong va duoc tinh ché
bing céach sir dung phép sic ky trén cdt silicagel co ban dé thu duge hop chat néu
& d& muc (43mg). | |

Buéc 12. Pidu ché 6-((4,6-dimetyl-2-oxo-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-g]isoquinolin—5(6H)-0n

4 N
H 0O O;p,
jeeSes
0

2-(trans-4-aminoxyclohexyl)—6—((4,6-dimety1-2—oxo-l,Z-dihydropyridin%-
yDmetyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on da dugc téng hop trong Bude 11 & trén (40mg, 0,077mmol) va dung
dich nudc formaldehyt 37% (25uL, 0,23 1mmol) dugce bo sung 14n luot vao
metanol (0,8mL), sau d6 dugc khudy trong 30 phut & nhiét do trong phong. Natri
triaxetoxyborohydrua (81mg, 0,385mmol) duéc bd sung vao trude khi khudy
trong 12 gio ¢ nhiét d trong phong. Sau khi phan Umg két thuc, dung dich nuéc
natri bicacbonat bao hoa dugc bd sung dé trung hoa, va viéc chiét dugc thuc hién
bang cach sir dung 20% metanol-clorofom. Lép hitu co da chiét dugc rira bang
nude mudi, dugc 1am kho béng natri sulfat khan, sau d6 dugc chung cit chan
khong. Phan can dugc tinh ché biang cach sit dung phép sdc ky trén cot silicagel
co ban dé thu duoc hop chit néu & dé muc (33mg). |
Buéé 13. Piéu ché (R)-6-((4,6-dimetyl-2-oxo-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-g]isoquinolin—5(6H)-on (Hop chét 30) va (S)-6-((4,6-dimetyl-2-
0xo-1,2-dihydropyridin-3-yl)metyl)-2-trans-4-(dimetylamino)xyclohexyl-9-
(furan-2-y1)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on
(Hop chit 31)
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6-((4,6-dimetyl-2-0xo-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 da dugc tbng hop trong Budc 12 duge
phén tach thanh cac chét ddng phan trong cac didu kién dudi day.
Cot: Daicel Chiralcel OZ-H, 10x250mm
* Nhiét do: 40°C
Luu lugng: 1,8mL/phut
Budc song: 270nm
Dung moi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thtr nhat : 18 phut (quay quang dic biét [a]*’p: -39,81 (C =05,
metanol:diclorometan) (Hop chat 30)
Pic thit hai : 24 phit (quay quang dac biét [a]p: +39,57 (C= 0.5,
metanol:diclorometan) (Hop chét 31)

Vi du téng hop 25: Diéu ché (R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)—2-(trans-4—(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen—2-yl)-
7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 32) va (S)-6-
((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 33)

) N ) N
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Céc phan Gng gidng nhu & Vi du téng hop 24 duge thuc hién, chi khac 1a
axit thiophen-2-boronic dugc sir dung thay cho axit furan-2-boronic ¢ Budc 9 cua
Vi du téng hop 24, dé thu dugc 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yDmetyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-2-y1)-
7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da dugc tong hop (53mg).

L N
0
6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da dugc téng hop & trén dugc phan tich
thanh cac chit ddng phan trong cac diéu kién dudi day.
C6t: Daicel Chiralcel OZ-H, 10x250mm
Nhiét do: 40°C
- Luu lugng: 1,8mL/phut
- Bude song: 270nm |
Dung mdi rira giai: étanol:n—hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thir nhét : 18 phut (Hop chét 32)
Pic thir hai : 24 phut (Hop chit 33)

Vi du téng hop 26: (R)-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-4-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 34) va (S)-6-((4,6-dimetyl-2-
oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-
dimetyl-9-(pyridin-4-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin—5(6H)-on'
(Hop chét 35)
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Céc phan ung gibng nhu & Vi du tdng hop 24 dugc thuc hién, chi khac 1a
axit pyridin-4-boronic dugc sir dung thay cho axit furan-2-boronic ¢ Bude 9 clia
Vi du téng hop 24, dé thu dugc 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)métyl)-Z-(trans-4-(dimetylamino)xycl0hexyl)-2,4—dimetyl-9-(pyridin-4-yl)-7,8-
dihydro-[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (55mg).

N
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6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-4-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on d& dugc tbng hop & trén dugc phan tach
thanh cac chit ddng phén trong céc didu kién dudi day.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét do: 40°C
Luu luong: 1,8mL/phut
Budc séng: 270nm
Dung méi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thit nhét : 22 phut (Hop chét 34) '
Pic tht hai : 35 phut (Hop chét 35)

Vi du tbng hop 27: (R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-9-(6-flopyridin-3-yl)-2,4-dimetyl-7,8- |
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 36) va (S)-6-((4.6-
dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(6-flopyridin-3-yl)-2,4-dimetyl-7,8-dihydro-
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[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 37)
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Céac phan tng gidng nhu & Vi du tdng hop 24) duge thuc hién, chi khic la

axit 6-flopyridin-3-boronic dugc si dung thay cho axit furan-2-boronic ¢ Budc 9
ctia Vi du tdng hop 24, d& thu dugc 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-9-(6-ﬂ0pyridin—3-yl)-2,4—
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-S(éH)-on'(36mg).

N
W%LN )
’ 0

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

(dimetylamino)xyclohexyl)-9-(6—ﬂopyridin—3-yl)-2,4-dimetyl-7,8-dihydro—
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da dugc tong hop & trén dugc phan tach
thanh céc chit ddng phan trong cac diéu kién duéi day.

Cét: Daicel Chiralcel OZ-H, 10x250mm

Nhiét do: 40°C

Luu luong: 1,8mL/phut

Budc séng: 270nm

Dung mdi rira gii: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thir nhét : 22 phut (Hop chét 36)

Pic thit hai : 35 phut (Hop chét 37)

Vi du tdng hop 28: (R)-6-((4,6-dimetyl-2-0xo-1,2-dihydropyridin-3-yl)metyl)-2-
(trans—4-(dimetylamino)xyclohexyl)-2,4-dimety1—9—(1-metyl—1H-pyrazol-4-y1)—
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7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chit 38) va (S)-6-
((4,6-dimetyl-2-oxo-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 39)

Q%%meg

Céc phan Umg gibng nhu & Vi du tdng hop 24 duge thuc hién, chi khac 1a
pinacol este cila axit 1-metylpyrazol-4-boronic dugc st dung thay cho axit furan-
2-boronic & Bude 9 cia Vi du tdng hop 24, dé thu duge 6-((4,6-dimetyl-2-oxo-
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 (68mg).
N

6—((4,6-dimetyl-2-oxo-1,2-dihydr0pyr1d1n-3-yl)metyl)-Z-(trans-4-
(dimetylamino)xyclohexyl)—2,4-dimety1-9-(1-metyl-1H—pyrazol-4¥yl)-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da dugc tbng hop & trén dugc
phén tach thanh céac chit ddng phan trong céc didu kién dudi day.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét do: 40°C
Luu luong: 1,8mL/phut
Budce song: 270nm
Dung mdi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thit nhat : 26 phut (Hop chét 38)
Pic thtt hai : 38 phut (Hop chét 39)
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Vi du tdng hop 29] (R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(5-metylfura11-2-y1)-7,8—
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 40) va (S)-6-((4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(5-metylfuran-2-yl)-7,8-dihydro-
[1,3]dioxclo[4,5-g]isoquinolin-5(6H)-on (Hop chét 41)
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Cac phan g giéng nhu & Vi du tong hop 24 dugc thuc hién, chi khac 1a
pinacol este clia axit 5-metylfuran-2-boronic dugc su dung thay cho axit furan-2-
boronic & Budc 9 ctia Vi du téng hop 24, dé thu dugc 6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin_—S—yl)1netyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-
(5-metylfuran-2-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (48mg).
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6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(5-metylfuran-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da duge téng hop & trén dugc phén tach
thanh céc chit ddng phan trong cac diéu kién duéi day.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét dg: 40°C
Luu luong: 1,8mL/phut
Bude song: 270nm
Dung mdi ria giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic tht nhét : 19 phut (Hop chit 40) |
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Pic tht hai : 24 phut (Hop chat 41)

Vi du téng hop 30: (R)-6-((4,6-dimetyl-2-0xo-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(5-metylthiophen-2-yl)-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chat 42) va (S)-6-((4,6-
_ dimetyl-2-oxo-1 ,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(5-metylthiophen-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 43) |

Cac phan ung giéng nhu & Vi du téng hop 24 dugce thuc hién, chi khéc la
~ pinacol este clia axit 5-metylthiophen-2-boronic dugc str dung thay cho axit furan-
2-boronic & Bude 9 cia Vi du téng hop 24, dé thu dugc 6-((4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2.4-
dimetyl-9-(5-metylthiophen-2-yl)-7,8-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on (49mg).

) N
\QZ/N g
0
6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(5-metylthiophen-2-y1)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on d& dugc téng hop & trén dugc phan tach
thanh cac chit ddng phén trong cac didu kién dudi day. '

Cot: Daicel Chiralcel OZ-H, 10x250mm

- Nhiét do: 40°C

Luu lugng: 1,8mL/phut
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Buéc séng: 270nm

Dung médi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic tha nhét : 19 phut (Hop chit 42)

Pic thir hai : 24 phiit (Hop chét 43)

Vi du tong hop 31: (R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-3-y1)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 44) va (S)-6-((4,6-dimetyl-2- |
oxo-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-g]isoquinolin-5(6H)-on
(Hop chat 45)

Q N\

B ed

Céc phan tng giéng nhu & Vi du tong hop 24 duge thue hién, chi khac 1a
axit pyridin-3-boronic dugc sir dung thay cho axit furan-2-boronic ¢ Bude 9 cua
Vi du téng hop 24, d thu duoc 6-((4,6-dimetyl-2-oko-l,2-dihydropyridin-3- A
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-3-y1)-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (49mg).

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyi)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-3-y1)-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on da dugc tbng hop & trén duge phan tach
thanh cac cht ddng phéan trong céac diédu kién dudi day.

Cot: Daicel Chiralcel OZ-H, 10x250mm
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Nhiét do: 40°C

Luu heong: 1,8mL/phut

Buéc séng: 270nm

Dung moi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic tht nhét : 22 phut (Hop chét 44)

Pic tht hai : 35 phut (Hop chat 45)

- Vi du téng hop 32: (R)-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyrimidin-5-yl1)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 46) va (S)-6-((4,6-dimetyl-2-
oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-
dimetyl-9-(pyrimidin-3-y1)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on
(Hop chat 47)
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~ Cé4c phan ung giéng nhu ¢ Vi du téng hgp 24 duge thuc hién, chi khac 1a
axit pyrimidin-5-boronic dugc st dung thay cho axit furan-2-boronic ¢ Budc 9
- ctia Vi du tdng hop 24, dé thu dugc 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyrimidin—5-yl)-
7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (5 gmg).

NN

6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
- (dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyrimidin-5-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da duoc tong hop & trén duge phan tach

thanh cac chit ddng phén trong cac diéu kién dudi day.
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Cot: Daicel Chiralcel OZ-H, 10x250mm

Nhiét do: 40°C

Luu lugng: 1,8mL/phut

Buédce song: 270nm

Dung moi rira gidi: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic tha nhét : 28 phut (Hop chit 46)

Pic thtt hai : 35 phut (Hop chit 47)

Vi du téng hop 33: (R)-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(1-metyl-1H-pyrol-2-y1)-7,8-
dihydro-[1,3]dioxolo[4,3-g]isoquinolin-5(6H)-on (Hop chat 48) va (S)-6-((4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(1-metyl-1H-pyrol-2-y1)-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5 (6H)-on (Hop chét 49)
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Céc phan tmg giéng nhu & Vi du téng hop 24 duge thuc hién, chi khac 1a

pinacol este clia axit N-metylpyrol-2-boronic dugc sir dung thay cho axit furan-2-
boronic & Budc 9 cia Vi du téng hop 24, dé thu duoc 6-((4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-
(1-metyl-1H-pyrol-2-yl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on
(9mg).

6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(1-metyl-1H-pyrol-2-y1)-7,8-dihydro-
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[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da duoc tbng hop & trén duge phan tach
thanh céc chit ddng phéan trong cac diéu kién dudi day.

Cot: Daicel Chiralcel OZ-H, 10x250mm

Nhiét dg: 40°C

Luu lrong: 1,8mL/phut

Budc séng: 270nm _

Dung mdi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thtr nhat : 25 phut (Hop chét 48)

Pic tht hai : 36 phut (Hop chat 49)

Vi du téng hop 34] (R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(trans—4—(dimetylamino)xyclohexyl)-Z,4-dimetyl-9-(thiophen-3-yl)—7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chét 50) va (S)-6-((4,6-dimetyl-2-
ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-
dimetyl-9—(thiophen—3-yl)-7,S-dihydro-[1,3]dioxolo[4,5-g]isoquinolin—5(6H)-on
(Hop chat 51)

S \
\\ N
H H H
lN o} /[o lN o}
NN X d Pz N
o] va

Céac phéan ung gidng nhu & Vi du tdbng hop 24 duge thyc hién, chi khac la

\
N—
o
o)
g ™

axit thiophen-3-boronic dwgc sit dung thay cho axit furan-2-boronic & Budc 9 clia
Vi du tdng hop 24, dé thu dugc 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-(trans—4-(dimetylamino)xyclohexyl)-2,4-dimety1—9-(thiophen-3-yl)—
7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (66mg). |
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6-((4,6-dimetyl-2-oxo0-1 ,2-dihydropjridin—3 -yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-3-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on da dugc téng hop & trén duoc phan tach
thanh cac chat dong phén trong cac diu kién dudi day.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét d6: 40°C
Luu lugng: 1,8mL/phuat
Budc song: 270nm
Dung mdi rira gidi: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thir nhat : 18 phut (Hop chat 50)
Pic tht hai : 24 phiit (Hop chét 51)

Vi du téng hop 35: (R)-6-((4,6—dimety1—2-oxo-1,2-dihydropyridin-3-yl)metyl)-z-
(trans-4-(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiazol-5-yl1)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (Hop chat 52) vi (S)-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-g]isoquinolin-5(6H)-on
(Hop chét 53)

N \ =N \
H H
| N._O O;QO/ | N._O O;Q
\g/I/N O \%;QN g™
o) va 0

Céc phan tng gibng nhu & Vi du tdng hop 24 duoc thue hién, chi khac 1a
5-(tetrametyl-1,3-2-dioxyborolan-2-yl)-1,3-thiazol dugc st dung thay cho axit
furan-2-boronic & Buéc 9 ciia Vi du tong hop 24, dé thu duoc 6-((4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-2,4-
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dimetyl-9-(thiazol-5-y1)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on

(7mg).
) o
}I:Il O op
\E%/K/N o
o}

6-((4,6-dimetyl-2-oxo-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-g]isoquinolin-5(6H)-on da duoc tdng hop & trén duge phan tach
thanh cac chét ddng phan trong céc diéu kién duéi day.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét dg: 40°C
Luu lugng: 1,8mL/phut
- Budc song: 270nm
Dung mdi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic tht nhét : 26 phut (Hop chét 52)
Pic tht hai : 38 phut (Hop chit 53)

Vi du téng hop 36: (R)-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-9-(1H-Imidazol-1-yl)-2,4-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chat 54) va (S)-6-((4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(1H-imidazol-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4, 5-g]isoquinolin—5(6H)—on (Hop chét 55)

ot xm@@

t-butyl-((trans-4-(9-bromo-2,4—dimety1-5-oxo—5,6,7,8-tetrahydro-
[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat da dugc tbng hop trong
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Buéc 8 cta Vi du tdng hop 24 (0,7g, 1,125mmol), sat(IT)axetylaxetonat (44mg,
0,125mmol), ddng axetat hydrat (25mg, 0,125mmol), kali cacbonat (346mg,
2,506mmol) va imidazol (1,28g, 1,879mmol) ducc bd sung 14n luot vao N,N-
dimetylaxetamit (7mL). Sau khi thay thé khi nito, hdn hop nay dugc hoi luu trong
13 gior & 80°C. Dung dich phan tng dugc lam lanh xubng nhiét d trong phong, va
dugc loc qua lop xelit. Phén cin d3 thu duoc bang cach chung cAt chan khong,
ph?m loc dugc tinh ché bang cach st dung phép sdc ky trén cot silicagel co ban dé
| thu dugce t-butyl-((trans-4-(9-(1H-imidazol-1-yl)-2,4-dimetyl-5-0x0-5,6,7.8-
tetrahydro-[1,3]dioxolo[4,5-glisoquinolin-2-yl)xyclohexyl)carbamat (100mg).
Bing cach st dung t-butyl-((trans-4-(9-(1H-imidazol-1-y1)-2,4-dimetyl-5-
0x0-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]isoquinolin-2-yl)xyclohexyl)carbamat
da duoc tong hop & trén, phuong phép tir Bude 10 trd di trong Vi du tbng hop 24
duoc thue hién dé thu dugc 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-9-(1H-imidazol-1-y1)-2,4-
dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (10mg).

D e
P XO
0]

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(1H-imidazol-1-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on da duoc téng hop dugc phan tach thanh
céc chat ddong phén trong céc diéu kién dudi day. |
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét do: 40°C
Luu Iugng: 1,8mL/phut
Budc song: 270nm
Dung mdi rira giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thir nhat : 28 phit (Hop chit 54]
Pic thi hai : 40 phut (Hop chét 55]

-82-



41754

Vi du tong hop 37: (R)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-
(trans-4-(dimetylamino)xyclohexyl)-9-(furan-3-yl)-2,4—dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chét 56) va (S)-6-((4,6-dimetyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-(dimetylamino)xyclohexyl)-9-
(furan-3-yl)-2,4-dimetyl—7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin—5(6H)-on
(Hop chit 57)

Céac phan Ung gibng nhu & Vi du tbng hop 24 dugce thuc hién, chi khac 1a
axit furan-3-boronic duoc sir dung thay cho axit furan-2-boronic & Budce 9 cua Vi
du tong hop 24, dé thu dugc 6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-(dimetylamino)xyclohexy!)-9-(furan-3 -yl)-2,4-dimetyl-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on (50mg).

§) e
\RZ/N o
(0] .

6-((4,6-dimetyl-2-oxo- 1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(ﬁlran-3-yl)-2,4-dimety1—7,S-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on da dugc téng hop & trén duge phan tach
thanh céc chit ddng phan trong céc diéu kién dudi day.
Cét: Daicel Chiralcel OZ-H, 10x250mm
Nhiét dg: 40°C
Luu lugng: 1,8mL/phut
Bude séng: 270nm

Dung méi rira giéi: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
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Pic tht nhit : 18 phut (Hop chét 56)
Pic thtr hai : 24 phat (Hop chit 57)

Vi du téng hop 38: (R)-2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chat 58) va (S)-2-(trans-4-
aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-9-
(furan-2-y1)-2,4-dimetyl—7,S-dihydro-[1,3]dioxolo[4,5—g]isoquinolin-5(6H)-on
(Hop chét 59)

O_/_ NH, Oz NH,
H O o@ H 0] O;Q
\EZVN ; @N s
0 va o]

2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-
yDmetyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on da duoc tdng hop trong Bude 11 cta Vi du téng hop 24 dugc phan tach
thanh cdc chét ddng phan trong cac diéu kién dudi ddy. Hoa hoc 1ap thé tuyét dbi
ctia cac chdt ddng phan twong img khong duoc x4c dinh.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét do: 40°C
Luu lugng: 1,8mL/phut
Budce song: 270nm
Dung mdi rira gidi: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thi nhét : 24 phit (Hop chét 58) |
Pic thir hai : 37 phat (Hop chét 59)

Vi du tdng hop 39: (R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-9-

(furan-2-yl)-2,4-dimetyl-2 -(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on (Hop chét 60) va (S)-6-((4,6-dimetyl-2-
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oxo-1,2-dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-2,4-dimetyl-2-(trans-4-
(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on
(Hop chat 61)

Céc phan ung téi Bude 11 cua Vi du téng hop 24 dugc thuc hién, chi khéc
12 & Budc 7 cua Vi du tng hop 24, t-butyl(trans-4-
etynylxyclohexyl)(metyl)carbamat duoc sir dung thay cho t-butyl(trans-4-
etynylxyclohexyl)carbamat, dé thu duoc 6-((4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-2,4-dimetyl-2-(trans-4-
(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on
(250mg).

o N
o)

6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-2,4-
dimetyl-2-(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on da dugc tbng hop & trén dugc phan tach thanh cac chét
d6ng phan trong cac didu kién dudi day. |
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét do: 40°C
Luu luong: 1,8mL/phut
Budc song: 270nm
Dung moi rtra giai: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic thu nhét : 18 phit (Hop chat 60] |
Pic thi hai : 24 phut (Hop chit 61]

Vi du téng hop 40: (S)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin—3-yl)metyl)-Z-
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(trans-4-(dimetylamino)xyclohexyl)-2,4—dimety1-7,8-dihydro-[1,3]dioxolo[4;5-
glisoquinolin-5(6H)-on (Hop chét 62) va (R)-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 (Hop chét 63)

N Ne
H o) o@ Il:l' 0] o@
0 va 0 '

Cac phan tg giéng nhu & Vi du tong hop 24 duge thuc hién, trir Bude 8
va Budc 9 cua Vi du téng hop 24, dé thu dugc 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 (50mg). |

\
N—
H
~ N0 = O;p
“Y/“L%I
O

6-((4,6-dimetyl-2-oxo0-1 ,2-dihydropyridin—3-yl)metyl)-2-(traﬁs-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4.5-
g]isoquinélin-5(6H)-on da duge tong hop & trén duge phan tach thanh cic chat
ddng phan trong cac diéu kién dudi day.
Cot: Daicel Chiralcel OZ-H, 10x250mm
Nhiét do: 40°C
Luu lugng: 1,8mL/phut
Budc séng: 270nm
Dung mdi rira gidi: etanol:n-hexan:dietylamin = 800:200:0,2 (% thé tich/thé tich)
Pic tht nhét : 18 phit (Hop chat 62)
Pic th hai : 24 phut (Hop cht 63)

Béang 4
Hop chat Chu tric Danh phép MS[M+H]"
No. quang ph6 'H-NMR (300MHz)
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30

2 N
eSS
o

(R)-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-

5463

[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

quang pho "H-NMR (300 MHz, CDCl;) 3 12,84 (brs, 1H), 7,45 (s, 1H),

6,60 (d, 1H), 6,48 (d, 1H), 5,91 (s, 1H). 4,80 (s, 2H), 3,40 (t, 2H), 2,94-

2,89 (m, 2H), 2,54 (s, 3H), 2,29 (d, 3H), 2,26 (s, 9H), 2,13-2,11 (m, 1H),

2,01-1,90 (m, 4H), 1,83-1,76 (m, 1H), 1,59 (s, 3H), 1,32-1,13 (m, 4H).
(S)-6-((4,6-dimetyl-2-0x0-
1,2-dihydropyridin-3-

S \_ | yDmetyl)-2-(trans-4-
N_o o;Q (dimetylamino)xyclohexyl)- -
mmﬁi\[o 9-(furan-2-yl)-2,4-dimetyl- 36,3
° 7,8-dihydro-
!l [1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

quang phd "H-NMR (300 MHz, CDCl3) & 12,84 (brs, 1H), 7,45 (s, 1H),

6,60 (d, 1H), 6,48 (d, 1H), 5,91 (s, 1H), 4,80 (s, 2H), 3,40 (t, 2H), 2,94-

2,89 (m, 2H), 2,54 (s, 3H), 2,29 (d, 3H), 2,26 (s, 9H), 2,13-2,11 (m, 1H),

2,01-1,90 (m, 4H), 1,83-1,76 (m, 1H), 1,59 (s, 3H), 1,32-1,13 (m, 4H).

__ \ (R)-6-((4,6-dimetyl-2-0xo0-
‘. SE/ ] >H€©/N\ 1,2-dihydropyridin-3-
32 \EI/N S yl)metyl)-2-(trans-4- 5623
o)

(dimetylamino)xyclohexyl)-
2,4-dimetyl-9-(thiophen-2-
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y1)-7,8-dihydro-
[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

quang ph6 "H-NMR (300 MHz, CDCl;) & 11,89 (brs, 1H), 7,36 (d, 1H),
7,07 (t, 1H), 6,99 (d, 1H), 5,89 (s, 1H), 4,78 (d, 2H), 3,39 (t, 2H), 2,74 (t,
2H), 2,55 (s, 3H), 2,30 (s, 3H), 2,27 (s, 6H), 2,24 (s, 3H), 2,19 (t, 1H),
2,15-1,96 (m, 4H), 1,82 (t, 1H), 1,57 (s, 3H), 1,31-1,14 (m, 4H).

33

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

562,3

quang phd 'H-NMR (300 MHz, CDCls) & 11,89 (brs, 1H), 7,36 (d, 1H),
7,07 (t, 1H), 6,99 (d, 1H), 5,89 (s, 1H), 4,78 (d, 2H), 3,39 (t, 2H), 2,74 (t,
2H), 2,55 (s, 3H), 2,30 (s, 3H), 2,27 (s, 6H), 2,24 (s, 3H), 2,19 (t, 1H),
2,15-1,96 (m, 4H), 1,82 (t, 1H), 1,57 (s, 3H), 1,31-1,14 (m, 4H).

34

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

N
| ‘
. = N~
Hoo o >H€©, (dimetylamino)xyclohexyl)- 5573
mr@ S 2.4-dimetyl-9-(pyridin-4- ’
© y1)-7,8-dihydro-

[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
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quang phé 'H-NMR (300 MHz, CDCl;) § 11,72 (brs, 1H), 8,64 (s, 2H),
7,20 (s, 2H), 5,89 (s, 1H), 4,76 (d, 2H), 3,38 (t, 2H), 2,60 (t, 2H), 2,56 (s,
3H), 2,31 (s, 3H), 2,31 (s, 6H), 2,22 (s, 3H), 2,21 (t, 1H), 2,01-1,97 (m,v
4H), 1,78 (t, 1H), 1,56 (s, 3H), 1,26-1,18 (m, 4H).

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

s \ | y)metyl)-2-(trans-4-
= N—
H H dimetylamino)xyclohexyl)-
1 N.__O 0 >Q ( ty ) Y y ) 55 7’ 3
2% o 2,4-dimetyl-9-(pyridin-4-
© y1)-7,8-dihydro-

[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

quang phd "H-NMR (300 MHz, CDCl;) 5 11,72 (brs, 1H), 8,64 (s, 2H),
7,20 (s, 2H), 5,89 (s, 1H), 4,76 (d, 2H), 3,38 (t, 2H), 2,60 (t, 2H), 2,56 (s,
3H), 2,31 (s, 3H), 2,31 (s, 6H), 2,22 (s, 3H), 2,21 (t, 1H), 2,01-1,97 (m,
4H), 1,78 (t, 1H), 1,56 (s, 3H), 1,26-1,18 (m, 4H).

(R)-6-((4,6-dimetyl-2-0xo0-
1,2-dihydropyridin-3-

F
SN \ | YDmetyl)-2-(trans-4-
= N—
dimetylamino)xyclohexyl)-
N.0 o;{Q, (dimety _.)y W 5555
\R/I/N s 9-(6-flopyridin-3-yl)-2,4-
o dimetyl-7,8-dihydro-

[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
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quang phé "H-NMR (300 MHz, CDCl;) & 12,59 (brs, 1H), 8,14 (s, 1H),
7,69 (t, 1H), 6,99 (d, 1H), 5,92 (s, 1H), 4,78 (d, 2H), 3,39 (t, 2H), 2,56 (s,
3H), 2,55 (t, 2H), 2,31 (s, 3H), 2,28 (s, 6H), 2,24 (s, 3H), 2,19 (t, 1H),
2,16-1,94 (m, 4H), 1,77 (t, 1H), 1,56 (s, 3H), 1,26-1,18 (m, 4H).

37

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

F
) \ yl)metyl)-2-(trans-4-
= N— .
dimetylamino)xyclohexy!)-
N._o O;Q, (dimety ”)' W 54
m,ﬂ b 9-(6-flopyridin-3-y1)-2,4-
o dimetyl-7,8-dihydro- -

[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
quang pho "H-NMR (300 MHz, CDCl;) § 12,59 (brs, 1H), 8,14 (s, 1H),
7,69 (t, 1H), 6,99 (d, 1H), 5,92 (s, 1H), 4,78 (d, 2H), 3,39 (t, 2H), 2,56 (s,
3H), 2,55 (t, 2H), 2,31 (s, 3H), 2,28 (s, 6H), 2,24 (s, 3H), 2,19 (t, 1H),
2,16-1,94 (m, 4H), 1,77 (t, 1H), 1,56 (s, 3H), 1,26-1,18 (m, 4H).
(R)-6-((4,6-dimetyl-2-o0xo0-
1,2-dihydropyridin-3-
\E\‘ N }\1\ yl)metyl)-2-(trans-4-
38

N0 o;p (dimetylamino)xyclohexyl)- <0
. \E%/N 294'dimetyl'9'(1'mety1-1H- °
o)

| pyrazol-4-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

-90-




41754

quang phd "H-NMR (300 MHz, CDCl3) § 12,9 (brs, 1H), 7,55 (s, 1H), 7.5
(s, 1H), 5,91 (s, 1H), 4,78 (s, 2H), 3,93 (s, 3H), 3,39 (t, 2H), 2,77 (t, 2H),
2,52 (s, 3H), 2,29 (s, 3H), 2,25 (s, 9H), 2,17-2,11 (m, 1H), 1,97-1,94 (m, |
4H), 1,81-1,78 (m, 1H), 1,56 (s, 3H), 1,26-1,17 (m, 4H).

(S)'6‘((4,6-dimety1—2-oxo_
1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-

Z

N

(dimetylamino)xyclohexyl)-
\%1 >)<j 2,4-dimetyl-9-(1-metyl-1H- 260.3
pyrazol-4-yl1)-7,8-dihydro-
[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

quang phd 'H-NMR (300 MHz, CDCl;) & 12,9 (brs, 1H), 7,55 (s, 1H), 7.5
(s, 1H), 5,91 (s, 1H), 4,78 (s, 2H), 3,93 (s, 3H), 3,39 (t, 2H), 2,77 (t, 2H),
2,52 (s, 3H), 2,29 (s, 3H), 2,25 (s, 9H), 2,17-2,11 (m, 1H), 1,97-1,94 (m,
4H), 1,81-1,78 (m, 1H), 1,56 (s, 3H), 1,26-1,17 (m, 4H).

(R)-6-((4,6-dimetyl-2-0xo0-
1,2-dihydropyridin-3-

5_/ N yl)metyl)-2-(trans-4-
N._0 oF (dimetylamino)xyclohexyl)- -
.\E;E/N o>{©, 2 4-dimetyl-9-(5- 560,3
’ metylfuran-2-yl)-7,8-

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

-01-




41754

quang phé "H-NMR (300 MHz, CDCl3) & 11,81 (brs, 1H), 6,51 (d, 1H),
6,07 (d, 1H), 5,92 (s, 1H), 4,79 (d, 2H), 3,41 (t, 2H), 2,95 (t, 2H), 2,53 (s,
3H), 2,32 (s, 3H), 2,31 (s, 3H), 2,27 (s, 9H), 2,15 (t, 1H), 2,12-1,83 (m,
4H), 1,80 (t, 1H), 1,59 (s, 3H), 1,33-1,21 (m, 4H).

d_ N
\EX/N d ™
(0]

(S)-6-((4,6-dimetyl-2-o0xo0-
1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-
2,4-dimetyl-9-(5-
metylfuran-2-yl)-7,8-

560,3

2,4-dimetyl-9-(5-

41 dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
quang pho 'H-NMR (300 MHz, CDCl3) & 11,81 (brs, 1H), 6,51 (d, 1H),
6,07 (d, 1H), 5,92 (s, 1H), 4,79 (d, 2H), 3,41 (t, 2H), 2,95 (t, 2H), 2,53 (s,
3H), 2,32 (s, 3H), 2,31 (s, 3H), 2,27 (s, 9H), 2,15 (t, 1H), 2,12-1,83 (m,
4H), 1,80 (t, 1H), 1,59 (s, 3H), 1,33-1,21 (m, 4H).
(R)-6-((4,6-dimetyl-2-o0xo0-
1,2-dihydropyridin-3-
Iy }\1\ yl)metyl)-2-(trans-4-
o \E’,:}(\fyo x_ o >H<©, (dimetylamino)xyciohexyl)- 576.3
= N o
0

metylthiophen-2-yl1)-7,8-
dihydro-[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

-02-




41754

quang phd "H-NMR (300 MHz, CDCl;) & 11,25 (brs, 1H), 6,77 (d, 1H),
6,71 (d, 1H), 5.89 (s, 1H), 4,78 (d, 2H), 3,43-3,30 (m, 2H), 2,91-2,69 (m,
2H), 2,54 (s, 3H), 2,49 (s, 3H), 2,30 (s, 3H), 2,28 (s, 6H), 2,23 (s, 3H),
2,21-2,10 (m, 1H), 2,05-1,90 (m, 4H), 1,83-1,76 (m, 1H), 1,57 (s, 3H),
1,32-1,13 (m, 4H). :

(S)-6-((4,6-dimetyl-2-o0xo0-
1,2-dihydropyridin-3-
‘ 'y }\l\ yl)metyl)-2-(trans-4-

H 5 o ;)O, (dimetylamino)xyclohexyl)- o
mrﬂ e 2 4-dimetyl-9-(5- | 2763
© metylthiophen-2-yl)-7,8-
dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on

quang phé TH-NMR (300 MHz, CDCl3) & 11,25 (brs, 1H), 6,77 (d, 1H),
6,71 (d, 1H), 5,89 (s, 1H), 4,78 (d, 2H), 3,43-3,30 (m, 2H), 2,91-2,69 (m,
2H), 2,54 (s, 3H), 2,49 (s, 3H), 2,30 (s, 3H), 2,28 (s, 6H), 2,23 (s, 3H),
2,21-2,10 (m, 1H), 2,05-1,90 (m, 4H), 1,83-1,76 (m, 1H), 1,57 (s, 3H),
1,32-1,13 (m, 4H).

(R)-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-

5573

glisoquinolin-5(6H)-on

-03-




41754

quang phé 'H-NMR (300 MHz, CDCl3) § 12,06 (brs, 1H), 8,58-8,53 (m,
2H), 7,38 (dt, 1H), 7,33 (dd, 1H), 5,90 (s, 1H), 4,77 (s, 2H), 3,37 (t, 2H),
2,57 (t, 2H), 2,56 (s, 3H), 2,31 (s, 3H), 2,28 (s, 6H), 2,21 (s, 3H), 2,20-2,09

(m, 1H), 2,05-1,87 (m, 4H), 1,83-1,71 (m, 1H), 1,53 (s, 3H), 1,32-1,13 (m,

4H).
(S)-6-((4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-
H ) .
AN (dimetylarino)xyclohexyl)-
\lr 7z 557.3

2,4-dimetyl-9-(pyridin-3-
yl)-7,8-dihydro-

45 [1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
quang phé "H-NMR (300 MHz, CDCl;) & 12,06 (brs, 1H), 8,58-8,53 (m,
2H), 7,58 (dt, 1H), 7,33 (dd, 1H), 5,90 (s, 1H), 4,77 (s, 2H), 3,37 (t, 2H),
2,57 (t, 2H), 2,56 (s, 3H), 2,31 (s, 3H), 2,28 (s, 6H), 2,21 (s, 3H), 2,20-2,09
(m, 1H), 2,05-1,87 (m, 4H), 1,83-1,71 (m, 1H), 1,53 (s, 3H), 1,32-1,13 (m,
4H).
(R)-6-((4,6-dimetyl-2-oxo0-
1,2-dihydropyridin-3-
N \/N }\l\ yl)metyl)-2-(trans-4-
Ny H o ;p ( dimetylamino)xyclohexyl)- 558.3

2,4-dimetyl-9-(pyrimidin-5-
yl)-7,8-dihydro-
[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

-94-




41754

quang phd "'H-NMR (300 MHz, CDCLy) & 11,56 (brs, 1H), 9,17 (s, 1H),
8,69 (s, 2H), 5,90 (s, 1H), 4,77 (s, 2H), 3,40 (t, 2H), 2,57 (t, 2H), 2,56 (s,
3H), 2,32 (s, 3H), 2,28 (s, 6H), 2,23 (s, 3H), 2,20-2,09 (m, 1H), 2,05-1,87
(m, 4H), 1,84-1,70 (m, 1H), 1,57 (s, 3H), 1,32-1,15 (m, 4H).

47

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

glisoquinolin-5(6H)-on

558,3

quang phb 'H-NMR (300 MHz, CDCls) § 11,56 (brs, 1H), 9,17 (s, 1H),
8,69 (s, 2H), 5,90 (s, 1H), 4,77 (s, 2H), 3,40 (t, 2H), 2,57 (t, 2H), 2,56 (s,
3H), 2,32 (s, 3H). 2,28 (s, 6H), 2,23 (s, 3H), 2,20-2,09 (m, 1H), 2,05-1,87
(m, 4H), 1,84-1,70 (m, 1H), 1,57 (s, 3H), 1,32-1,15 (m, 4H).

48

(R)-6-((4,6-dimetyl-2-ox0-
1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-
2,4-dimetyl-9-(1-metyl-1H-
' pyroi-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

559.3

-05-




41754

quang phé 'H-NMR (300 MHz, CDCl;) & 12,24 (brs, 1H), 6,69 (d, 1H),
6,17 (dd, 1H), 5,99 (d, 1H), 5,88 (s, 1H), 4,80 (q, 2H), 3,39 (s, 3H), 3,36-
3,31 (m, 2H), 2,56 (s, 4H), 2,48-2,43 (m, 1H), 2,25 (dd, 12H) 2,13-2,08
(m, 1H), 1,95-1,93 (m, 4H), 1,76-1,73 (m, 1H), 1,53 (d, 3H), 1.28-1,15 (m,

AT).

(S)-6-((4,6-dimetyl-2-ox0-
1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-
2.4-dimetyl-9-(1-metyl-1H-
pyrol-2-yl)-7,8-dihydro-

559,3

49 [1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
quang phé "TH-NMR (300 MHz, CDCls) 6 12,24 (brs, 1H), 6,69 (d, 1H),
6,17 (dd, 1H), 5,99 (d, 1H), 5,88 (s, 1H), 4,80 (q, 2H), 3,39 (s, 3H), 3,36-
3,31 (m, 2H), 2,56 (s, 4H), 2,48-2,43 (m, 1H), 2,25 (dd, 12H) 2,13-2,08
(m, 1H), 1,95-1,93 (m, 4H), 1,76-1,73 (m, 1H), 1,53 (d, 3H), 1,28-1,15 (m,
4H).
(R)~-6-((4,6-dimetyl-2-0xo0-
1,2-dihydropyridin-3-
S\\ L\ yl)metyl)-2-(trans-4-
H ’ . .
50 I ri 0 | o;p (dimetylamino)xyclohexyl)- 562.3

2,4-dimetyl-9-(thiophen-3-
yl)-7,8-dihydro-
[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

-96-




41754

quanglphé "H-NMR (300 MHz, CDCl;) & 11,44 (brs, 1H), 7,35 (t, 1H), |
7,22 (d, 1H), 7,11 (d, 1H), 5,89 (s, 1H), 4,78 (d, 2H), 3,37 (t, 2H), 2,70 (t,
2H), 2,55 (s, 3H), 2,31 (s, 3H), 2,27 (s, 6H), 2,23 (s, 3H), 2,15 (t, 1H),
1,98-1,95 (m, 4H), 1,77 (t, 1H), 1,56 (s, 3H), 1,26-1,23 (m, 4H).

(S)-6-((4,6-dimetyl-2-ox0-
1,2-dihydropyridin-3-
S\ \ }\l\ yl)metyl)-2-(trans-4- :
N o O;)O, (dimetylamino)xyclohexyl)- s
\E(\/K/N g 2,4-dimetyl-9-(thiophen-3- 0%
o)

y1)-7,8-dihydro-

51 [1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
quang phé 'TH-NMR (300 MHz, CDCl;) & 11,44 (brs, 1H), 7,35 (t, 1H),
7,22 (d, 1H), 7,11 (d, 1H), 5,89 (s, 1H), 4,78 (d, 2H), 3,37 (t, 2H), 2,70 (t,
2H), 2,55 (s, 3H), 2,31 (s, 3H), 2,27 (s, 6H), 2,23 (s, 3H), 2,15 (t, 1H),
1,98-1,95 (m, 4H), 1,77 (t, 1H), 1,56 (s, 3H), 1,26-1,23 (m, 4H).
(R)-6-((4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-
Iy | | yhmetyl)-2~(trans-4-
52

2,4-dimetyl-9-(thiazol-5-yl)-
7,8-dihydro-
[1,3]dioxolo[4,5-

N0 oM (dimetylamino)xyclohexyl)-
\EL 563.3
AN g
0

glisoquinolin-5(6H)-on

-97-




41754

quang phd 'H-NMR (300 MHz, CDCls) § 11,78 (brs, 1H), 8,85 (s, 1H),
7,81 (s, 1H), 5,91 (s, 1H), 4,77 (s, 2H), 3,44-3,39 (m, 2H), 2,75-2,70 (m,
2H), 2,55 (s, 3H), 2,31 (s, 10H), 2,24-2,19 (m, 3H), 2,01-1,97 (m, 4H),
1,80-1,75 (m, 1H), 1,57 (s, 3H), 1,30-1,15 (m, 4H).

h
(8]

(S)-6-((4,6-dimetyl-2-ox0-
1,2-dihydropyridin-3-
S/ZN L\ yl)metyl)-2-(trans-4-

Y
N_o ~ O;Q (dimetylamino)xyclohexyl)-
mN p
0

i
(@)}
(IS}
W

2,4-dimetyl-9-(thiazol-5-yl)-
7,8-dihydro-

[1,3]dioxclo[4,5-
glisoquinolin-5(6H)-on
quang ph6 "H-NMR (300 MHz, CDCl;) § 11,78 (brs, 1H), 8,85 (s, 1H),
7,81 (s, 1H), 5,91 (s, 1H), 4,77 (s, 2H), 3,44-3,39 (m, 2H), 2,75-2,70 (m,
2H), 2,55 (s, 3H), 2,31 (s, 10H), 2,24-2,19 (m, 3H), 2,01-1,97 (m, 4H),
1,80-1,75 (m, 1H), 1,57 (s, 3H), 1,30-1,15 (m, 4H).
(R)-6-((4,6-dimetyl-2-0xo0-
1,2-dihydropyridin-3-
z_y \_ | yDmetyl)-2-(trans-4-
54

N ,
N0 O;QQ/ (dimetylamino)xyclohexyl)- 46
| 546,3
\%N o 9-(1H-imidazol-1-yl1)-2,4-
0
dimetyl-7,8-dihydro-

[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

-08-




41754

quang phd '"H-NMR (300 MHz, CDCl;) & 12,37 (brs, 1H), 7,50 (s, 1H),
7,18 (s, 1H), 6,94 (s, 1H), 5,90 (s, 1H), 4,73 (s, 2H), 3,42 (t, 2H), 2,55 (s,
3H), 2,47-2,44 (m, 2H), 2,37 (s, 6H), 2,30 (s, 4H), 2,18-2,16 (m, 3H),
2,10-1,90 (m, 4H), 1,84-1,77 (m, 1H), 1,57 (s, 3H), 1,35-1,16 (m, 4H).

(S)-6-((4,6-dimetyl-2-oxo0-
1,2-dihydropyridin-3-
B L | yD)metyl)-2-(trans-4-

N
IH 0 @ o;)O/ (dimetylamino)xyclohexyl)- s46.3 '
\%Z/N N0 9-(1H-imidazol-1-y1)-2,4- ’
o)

dimetyl-7,8-dihydro-

35 [1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on
quang phd 'H-NMR (300 MHz, CDCl;) & 12,37 (brs, 1H), 7,50 (s, 1H),
7,18 (s, 1H), 6,94 (s, 1H), 5,90 (s, 1H), 4,73 (s, 2H), 3,42 (t, 2H), 2,55 (s,
3H), 2,47-2,44 (m, 2H), 2,37 (s, 6H), 2,30 (s, 4H), 2,18-2,16 (m, 3H),
2,10-1,90 (m, 4H), 1,84-1,77 (m, 1H), 1,57 (s, 3H), 1,35-1,16 (m, 4H).
(R)-6-((4,6-dimetyl-2-ox0-
1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-
56 (dimetylamino)xyclohexyl)- 546.3

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

glisoquinolin-5(6H)-on

-990-




41754

quang phd "H-NMR (300 MHz, CDCl3) & 11,79 (brs, 1H), 7,50 (d, 1H),
747 (t, 1H), 6,53 (d, 1H), 5,91 (s, 1H), 4,79 (d, 2H), 3,41 (t, 2H), 2,76 (t,
2H), 2,54 (s, 3H), 2,31 (s, 3H), 2,27 (s, 6H), 2,25 (s, 3H), 2,15 (t, 1H),

1,98-1,96 (m, 4H), 1,82 (¢, 1H), 1,58 (s, 3H), 1,32-1,24 (m, 4H).

57

0O
n O OH
Jodoest
¥ N g ~
O

(S)-6-((4,6-dimetyl-2-o0xo0-
1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-
9-(furan-3-yl)-2,4-dimetyl-
7,8-dihydro-

[1,3]dioxolo[4,5-
| glisoquinolin-5(6H)-on
quang phd 'H-NMR (300 MHz, CDCl;) § 11,79 (brs, 1H), 7,50 (d, 1H),
7,47 (t, 1H), 6,53 (d, 1H), 5,91 (s, 1H), 4,79 (d, 2H), 3,41 (t, 2H), 2,76 (t,
2H), 2,54 (s, 3H), 2,31 (s, 3H), 2,27 (s, 6H), 2,25 (s, 3H), 2,15 (t, 1H),
1,98-1,96 (m, 4H), 1,82 (t, 1H), 1,58 (s, 3H), 1,32-1,24 (m, 4H).
(R)-2-(trans-4-
aminoxyclohexyl)-6-((4,6-
3 nn, | dimetyl-2-oxo-1,2-
] N._o o dihydropyridin-3-ylmetyl)-
8 ' q N I o 9-(furan-2-yl)-2,4-dimetyl- 2182

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

-100-




41754

quang phd 'H-NMR (300 MHz, CDCl;) 8 7,45 (d, 1H), 6,59 (d, 1H), 6,48
(d, 1H), 5,91 (s, 1H), 4,79 (d, 2H), 3,41 (t, 2H), 2,92 (t, 2H), 2,64 (t, 1H),
2,54 (s, 3H), 2,31 (s, 3H), 2,25 (s, 3H), 1,95-1,91 (m, 4H), 1,85 (t, 1H),
1,77 (brs, 2H), 1,59 (s, 3H), 1,34-1,29 (m, 4H).

59

(S)-2-(trans-4-
aminoxyclohexyl)-6-((4,6-
dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl)-
9-(furan-2-yl)-2,4-dimetyl-
7,8-dihydro-
[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

5183

quang phd 'H-NMR (300 MHz, CDCl3) 3 7,45 (d, 1H), 6,59 (d, 1H), 6,48
(d, 1H), 5,91 (s, 1H), 4,79 (d, 2H), 3,41 (t, 2H), 2,92 (t, 2H), 2,64 (t, 1H),
2,54 (s, 3H), 2,31 (s, 3H), 2,25 (s, 3H), 1,95-1,91 (m, 4H), 1,85 (t, 1H),
1,77 (brs, 2H), 1,59 (s, 3H), 1,34-1,29 (m, 4H).

60

(R)-6-((4,6-dimetyl-2-0xo0-
1,2-dihydropyridin-3-
yl)metyl)-9-(furan-2-yl)-2,4-

S N
| N_o O;p dimetyl-2-(trans-4- 533
\%/LN 0 (metylamino)xyclohexyl)- ’
0

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

-101-




41754

quang phd 'H-NMR (300 MHz, CDCl;) 8 7,45 (d, 1H), 6,61 (d, 1H), 6,48
(d, 1H), 5,93 (s, 1H), 4,81 (d, 2H), 3,41 (t, 2H), 2,92 (t, 2H), 2,55 (s, 3H),
2,43 (s, 3H), 2,35 (¢, 1H), 2,30 (s, 3H), 2,28 (s, 3H), 1,99 (t, 4H), 1,85 (t,
1H), 1,60 (s, 3H), 1,30 (brs, 1H), 1,29-1,23 (m, 4H).

61

(S)-6-((4,6-dimetyl-2-ox0-
1,2-dihydropyridin-3-
yDmetyl)-9-(furan-2-yl)-2,4-

O_/ H\
| B o O;Q dimetyl-2-(trans-4- 373
532,
\q/” o~ (metylamino)xyclohexyl)-
0

7,8-dihydro-
[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

quang phé "TH-NMR (300 MHz, CDCly) 8 7,45 (d, 1H), 6,61 (d, 1H), 6,48
(d, 1H), 5,93 (s, IH), 4,81 (d, 2H), 3,41 (t, 2H), 2,92 (t, 2H), 2,55 (s, 3H),
2,43 (s, 3H), 2,35 (t, 1H), 2,30 (s, 3H), 2,28 (s, 3H), 1,99 (t, 4H), 1,85 (t,
1H), 1,60 (s, 3H), 1,30 (brs, 1H), 1,29-1,23 (m, 4H).

62

(S)-6-((4,6-dimetyl-2-oxo0-

\ 1,2-dihydropyridin-3-
4. . ;{O’ N~ yl)metyl)-2-(trans-4-
m@o (dimetylamino)xyclohexyl)- 480,3
0 2,4-dimetyl-7,8-dihydro-

[1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

quang phé "H-NMR (300 MHz, CDCl;) & 12,32 (brs, 1H), 6,34 (s, 1H),
5,93 (s, 1H), 4,77 (d, 2H), 3,44 (t, 2H), 3,14 (t, 1H), 2,77 (s, 6H), 2,69 (t,
2H), 2,51 (s, 3H), 2,34 (d, 2H), 2,29 (s, 6H), 2,10 (d, 2H), 1,86 (t, 1H),
1,64 (m, 2H), 1,60 (s, 3H), 1,56-1,53 (m, 2H).
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(R)-6-((4,6-dimetyl-2-oxo0-
1,2-dihydropyridin-3-
yl)metyl)-2-(trans-4-

N
\Eg/ Q;Q[O\ (dimetylamino)xyclohexyl)- 480,3
° 2,4-dimetyl-7,8-dihydro- :

63 [1,3]dioxolo[4,5-

glisoquinolin-5(6H)-on

quang phd 'H-NMR (300 MHz, CDCl3) 5 12,32 (brs, 1H), 6,34 (s, 1H),
5,93 (s, 1H), 4,77 (d, 2H), 3,44 (t, 2H), 3,14 (t, 1H), 2,77 (s, 6H), 2,69 (t,
2H), 2,51 (s, 3H), 2,34 (d, 2H), 2,29 (s, 6H), 2,10 (d, 2H), 1,86 (t, 1H),
1,64 (m, 2H), 1,60 (s, 3H), 1,56-1,53 (m, 2H).

Vi du thtr nghiém 1: Danh gia hoat tinh ¢ ché metyltransferaza EZH1/EZH2
Hoat tinh @c ché cua cac hop chat da duoc tbng hop néu trén dbi véi
metyltransferaza EZHI hodc EZH2 dugc x4c dinh. Céac thir nghiém dugc giao cho
bd phén Reaction Biology, va hoat tinh EZH1 hodc EZH2 duoc do bé“tng cach ap
dung thir nghiém nhap nhay gan khao nghiém bﬁng xa anh phéng xa. Pé do ICs
cua cac hop chét da duoc téng hgp ctia EZH1 hoac EZH2, 2,3nmol/L EZH1 hodc
EZH2, 1umol/L histon H3 (21-44)-lys (biotin), 1,5umol/L S-adenyl methionin
(SAM) va 500 nmol/L 3H-SAM dugc bd sung vao cac hop chat hoic DMSO cling
v6i dung dich dém va dé phan tmg trong 90 phiit & nhiét do trong phong. Dung
dich dém nay chira 50mmol/L. Tris-HCI, d6 pH 8,0, 50mmol/L NaCl, Immol/L
‘EDTA, Immol/L DTT, Immol/L PMSF va 1% DMSO. Axit tricloroaxetic dugc
bd sung vao dé két thac phan tng, va cic hat SPA da phu PVT streptavidin dugc
thém vao sau d6 phan tmg 1 gio & nhiét d6 trong phong. May doc dia TopCount
NXT duoge sir dung dé do gia tri metyl héa clia peptit nén. Céc gia tri do dugc
duoc quy ddi thanh phan tram hoat tinh, thiét 1ap gi4 tri trung binh cho cic 16 da
duge xu ly béng DMSO la 100% va gi4 tri trung binh nén 14 0%. Cac gia tri ICs
dugc tinh theo phuong phap phan tich “log(chét trc ché) so véi dap tmg chuin héa
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Vi du thir nghiém 2: Thi nghiém tc ché su ting trudng té bao

Mirc dd e ché su ting trudng té bio cia cac hop chét da dugc téng hop

d6i véi cac té bao KARPAS-422 duge kiém tra. Ching té bao da duoc nubdi céy

duoc chuén bi v&i mat do 1,8.104 té bao/400 uL va dugc ddt trong dia 48 16. Mbi

truong RPMI 1640 bao gdm 20% huyét thanh bao thai bd duge xtr 1y bang céc

hop chét thir nghiém di dugc pha lodng hang loat véi cac ndéng d6 quy dinh

(0,001 dén 1000nM, d6 pha loang 1/10), sau d6 dugc nudi ciy trong 7 ngly.

Phuong phap CTG duoc sit dung dé do kha ning sbng s6t ciia t& bao va ndng dd

~ tic ché su phit trién té bao cla ching té bao 14 50% (Glsg) dugc tinh toan bang

phin mém GraphPad Prism.

Céc két qua cta Vi du thr nghiém 1 va Vi du thtr nghiém 2 duoc dua ra

trong Bang 5 dudi day.
Béang 5
, Hoat tinh {rc ché su ting
Hoat tinh rc ché enzym (ICsy, nM) ,
, trudng té bao (Glsy, nM)
Hop chat No. ,
KARPAS-422 (d6t bién
EZH1 EZH2 EZEYSN
1 - - 10 ~ 100
2 15 0,36 4,5
3 - - 100 ~ 1,000
4 - - -
5 17 1,2 4,5
6 - - >1,000
7 - - -
8 167 15 3.9
9 - - 100 ~ 1,000
10 - - 4,1 ~55
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11 15 0,35 3,8~ 12
12 . - >1,000
13 . - 30
14 . - 45

15 - - -

16 . - 36

17 - - -

18 . - 27

19 - - .

20 - - 47

21 . - 8

22 i . 12~19
23 12 0.59 3,7~6.8
24 100 ~ 1,000
25 14
26 46
27 9.8
28 13
29 36
30 8,3 ~10 12~1,7 3,9~ 8,4
31 >1,000
32 12 2,5 3.4
33 >1,000
34 32 3.4 3,7
35 >1,000
36 - : . 5.8
37 >1,000
38 : - 5.8
39 >1,000
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40 22 2.2 44~55
41 >1,000
42 - - 5,7
43 >1,000
44 14 3,3 5,1
45 - >1,000
46 7,0
47 >1,000
48 20 3,3 55
49 - - >1,000
50 22 3,8 4.9
51 >1,000
52 18 2,7 5,9
53 >1,000
54 28
55 >1,000
56 72
57 >1,000
58 28
59 >1,000
60 19
61 >1,000
62
63

Dbi chimg A 83 ~ 197 2,0~2,9 19 ~ 114

Dbi ching B 17~ 46 0,73 ~2,0 1,3~15

Vi du so sénh

D41 chimg A 1a N-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-5-

-106-




41754

(etyl(tetrahydro-2H-pyran-4-yl)amino)-4-metyl-4" -(morpholinometyl)-[1,1"-
biphenyl]-3-carboxamit (Tazemetostat). Qua trinh tdng hop hop chit nay dugc bat
d4u theo Phuong 4n 44, trang 220 cia W02012/142504, va cAu tric ctia né 1a nhu

sau:
(o
N

N_o

PSPV

& N
0 N

Péi chimg B 14 (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). Qua trinh tdng hop hop chét nay duge bit dau theo
Phuong 4n 35, trang 137 cia WO2014/141616, va cAu tric cta no 1a nhu sau:

Ha CH,

Oy NH O

o N ,CH3
H;C "IN
- \

CHs

Vi du tht nghiém so sénh: thu nghiém hoat tinh trc ché metyltransferaza
EZH1/EZH2 va tc ché sy ting trudng té bao bang cach st dung ching té bao ac
tinh huyét hoc

Déi chimg A [N-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-5-
(etyl(tetrahydro-2H-pyran-4-yl)amino)-4-metyl-4"-(morpholinometyl)-[1,1-
biphenyl]-3-carboxamit (Tazemetostat)] va Déi chimg B [(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)] da dugc

tbng hop theo cic phuong phép dd néu trong cac vi du so sanh duge sir dung dé
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thuc hién céc thir nghiém hoat tinh rc ché metyltransferaza EZHI/EZH?2 va trc
ché su tang truéng té bao bang cach st dung ching té bao 4c tinh huyét hoc twong
tu nhu cac phuong phap duge md ta trong Vi du thtr nghiém 1 va Vi du tht
nghiém 2.

Céc két qua dugc thé hién trong 5 néu trén.

- Nhu thdy duge tir Bang 5, cac hop chit theo séng ché c6 hoat tinh tc ché
enzym EZH1 va/hodc EZH2 vugt trdi so véi cac dbi ching, va do vay, chiing c6
hoat tinh @c ché sy ting truéng d6i véi ching béQ 4c tinh huyét hoc

Sang ché dé cap dén cac hop chét din xuét dioxoisoquinolinon méi va mo
t4 viée st dung nd. Cu thé hon, séng ché @& cap dén cac hop chat din xuit
dioxoisoquinolinon méi c¢é hoat tinh e ché hoat tinh EZH1(Chit ting cudng
zeste homolog 1) va/hodc EZH2(Chét ting cudng zeste homolog 2), mudi duge

dung ctia n6, va/hodc cac ché pham dugc chira ching.
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Yéu cau bao ho

1. Hop chit duge chon tir nhém bao gbm céc hop chit dan xuat
dioxoisoquinolinon c¢6 cong thire (1a) dudi day, mubi duoc dung, chit d6ng phan

quang hoc, hydrat va solvat cta no :

1
H R
N (0] o Ra
R* o R

trong do, trong cong thirc (1a),

R' 1a H, halogen, C,, alkyl, Co4 alkenyl, C,.s alkynyl, Css xycloalkyl, Cs
xycloalkenyl, nitril, aryl, heteroxyclyl thom c6 5 t6i 6 canh chtra 1 t6i 3 nguyén tr
khéc loai doc lap duge chon tir nhom bao gém N, O va S, hoidc heteroxyclyl béo
bao gdm hodc khong bao gbm céc lién két khong no trong céac phan cua vong S t6i
6 canh, trong d6 vong nay c6 1 t6i 2 nguyén tir khac loai duge chon doc lap tu
nhom bao gém N, Ovas;

Cs.6 xycloalkyl, Cy xycloalkenyl, aryl, hodc heteroxyclyl thom ¢ 5 té1 6 canh
chira 1 t6i 3 nguyén tir khac loai ddc lap dugce chon tir nhém bao g6n1 N,Ovas,
hoac heteroxyclyl béo bao gdm hodc khong bao gbm cac lién két khong no trong
cac phin cua vong 5 téi 6 canh, trong d6 vong nay c6 1 t6i 2 nguyén tu khac loai
duoc chon doc lap tr nhom bao g@)m N, O va S, duogc thé hodc khong dugc thé
boi 1 t61 3 phan tur thé duge chon doc 1ap tir nhom (A) dudi day;

L la mdt lién két hodc C,4 alkylen;

R, 1a Cs, bixycloalkyl da duoc thé; trong d6 Cs.o bixycloalkyl da duoc thé boi
NR’R®, trong d6 R® va R®, mét cach twong ting va doc 1ap voi nhau la, H hoae C, ¢
alkyl;

R? 1a H hodc C,4 alkyl;

R’ 1a H, halogen hoic C . alkyl;

R*1a C, ¢ alkyl, C,¢ alkoxy hodc thio-C, alkyl;

nhém (A) bao gdm halogen, Cy alkyl, Ci alkoxy, heteroxyclyl béo ¢6 5 161 6
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canh bcé vong c6 1 téi 2 nguyén tir khac loai doc 14p duoc chon tir nhdm bao gf‘)m
N, O va S, trong d6 cac nhom Cy4 alkyl, Cy¢ alkoxy va heteroxyclyl béo c6 5 t61
6 canh dugc thé hoic khong duoc thé bang 1 t6i 3 phan tr thé duge chon mot
cach doc 1ap tr nhom (B) dudi day;

nhom (B) bao gdm halogen, Cy alkyl, Cy.¢ alkoxy, heteroxyclyl béo c6 5 t61 6
canh c6 vong cd 1 tdi 2 nguyén tir khéc loai doc 1ap dugc chon tir nhdém bao g6m
N, O va S, trong d6 cac nhom Cy alkyl, Cy alkoxy va heteroxyclyl béo co 5 t61
6 canh dugc thé hoic khong duge thé béng 11613 phén tir thé dugc chc_)n‘m{)t
cach doc 1ap tir nhom (C) dudi day; va,

nhém (C) 1a halogen, Cy.6 alkyl, hodc heteroxyclyl béo cé 5 t61 6 canh co vong co

1 t61 2 nguyén tir khéac loai ddc 14p dugc chon tir nhom bao gdbm N, O va S.

2. Hop chat theo diém 1, trong do:

R, la bixyclo[2.2.2]octyl dd duoc thé, trong do bixyclo[2.2.2]octyl da dwgc thé
duoc thé bdi NR® R6, trong do R’ va R6, mdt cach tuong ung va dgc doc lap vai
nhau, 1a H hodc Cy¢ alkyl.

3. Hop chét theo diém 1, trong do:
R'1a H, halogen, C,_; alkyl, C,.5 alkenyl, C,3 alkynyl, Cs.5 xycloalkyl hodc Cs.;

xycloalkenyl.

4. Hop chét theo diém 1, trong do:
R? 14 metyl.

5. Hop chét theo diém 1, trong do:
R® 1a metyl hoic halogen.

6. Hop cht theo diém 1, trong do:
R*1a metyl, propyl, metoxy hodc thiometyl.
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7. Hop chit theo diém 1, trong d6 hop chét c6 cong thic (1a) dugc chon tir nhém
bm)génlcéchqpchétduéidﬁy:
9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]0ctan—1-yl)-2,4—dimety1—7,8-dihydr0-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

chit déng phan 9-c10-6-((_4,6-dimety1—2-oxo-1,2-dihydr0pyridin—3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-7, 8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A;

chat ddng phan 9-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
‘(dimetylamino)bixyclo[Z.2.2]0ctan-1-yl)-2,4-dimetyl—7,8’édihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on B;
9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-6-((4-metoxy-6-metyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl)-2,4-dimetyl-7,8-dihydro[ 1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;

chét ddng phan 9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-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 A;

chét ddng phan 9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-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 B;
9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-6-((6-metyl-4-
(metylthio)-2-oxo-1,2-dihydropyridin-3-yl)metyl)-7,8-dihydro[ 1 ,3]dioxolo[4,5-
glisoquinolin-5(6H)-on;

chét ddng phan 9-clo-2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-
6-((6-metyl-4-(metylthio)-2-oxo-1,2-dihydropyridin-3-yl)metyl)-7,8-
dihydro[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on A;

chit ddng phan 9-clo-2-(4-(dimetylamino)bixyclof2.2.2]octan-1-yl)-2.4-dimetyl-
6-((6-metyl-4-(metylthio)-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-7,8-
dihydro[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on B;
9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
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(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-7, 8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;

chét ddng phan 9-bromo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-
(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7,8-dihydro—
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on A;

chét ddng phan 9-bromo-6-((4,6-dimetyl—_2—oxo—1,2-dihydropyridin—3-yl)metyl)-2-
(4-(dimety1amino)bixyclo[2.2.2]octan-1—yl)-2,4-dimety1—7,S-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on B;
9-xyclopropyl-6-((4,6-dimetyl-2-oxo-1,2- dihydropyridin-3-yl)metyl)-2- (4-
(d1metylammo)b1xyclo[2.1..2]octan- -y1)-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-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimety1-7,8-dihydr0-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
9-(xyclopent-l-en-1-yl)-6-((4,6-dimetyl-2—oxo-1,2-dihydropyridin-3-yl)metyl)-Z-
(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-7, 8-dihydro-
[1,3]diox010[4,5—g]isoquinolin;5(6H)-on;
9-Xyclopentyl-6-((4,6-dimetyl-2-oxo—1,2-dihydropyridin—3-yl)metyl)-2—(4—
(dimetylamino)bixyclo[2.2.2]octan-1—yl)-2,4-dimetyl-7,S—dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4-dimetyl-9-vinyl-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-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-9-e‘tyl-2,4-dimetyl-7,8-d'1hydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4-dimetyl-9-(prop-1 -en-2-yl)-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-(4-
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(dimetylamino)bixyclo[2.2.2]octan-1-yl)-9-isopropyl-2,4-dimetyl-7,8-dihydro-
v[l ,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-9-ethnyl-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-(4-
(dimetylamino)bixyclo[2 2.2]octan-1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on;

chit ddng phén 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-glisoquinolin-5(6H)-on A;

chét déng phan 6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,4,9-trimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on B;
2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-y1)-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-
glisoquinolin-5(6H)-on;
2-(4-(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2,4,9-trimetyl-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;

4-clo-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-y1)-2,9-dimetyl-7,8-dihydro-

[i ,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
4,9-diclo-6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-2-metyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on; va
9-clo-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(4-
(dimetylamino)bixyclo[2.2.2]octan-1-yl)-4-metyl-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on.
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8. Hop chét dugc chon tir nhom bao gdm céc hop chét din xudt
dioxoisoquinolinon, mudi duge dung, chit ddng phan quang hoc, hydrat va solvat
clia no, khac biét & chd né duoc chon tir nhdm bao g6m céc hop chét dudi day :
(R)-6-((4,6-dimetyl-2-oxo-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-g]isoquinolin-5(6H)-on; ’
(R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-2-y1)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyridin-4-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-{trans-4-
(dimetylamino)xyclohexyl)-9-(6-flopyridin-3-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xycl0hexyl)—2,4-dimety1—9-(1-metyl-lH-pyrazol-4-yl)-7,8-
dihydro-[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on; '
(R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(5-metylfuran-2-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xycl0hexy1)-2,4-dimetyl-9-(5-metylthiophen—2-yl)-7,8—dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimétylamino)xyclohexyl)-Z,4-dimetyl-9-(pyridin-3-yl)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(pyrimidin-5-y1)-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
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(R)-6-((4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(1-metyl-1H-pyrol-2-y1)-7, 8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3 -yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-3-y1)-7, 8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimety1—9-(thiazol—S-yl)—7,8—dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3 -yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(1H-imidazol-1 -yl)-2.4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-6-((4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-9-(furan-3-yl)-2,4-dimetyl-7,8-dihydro-
[1,3]dioxolo[4,5-g]isoquinolin-5(6H)-on;
(R)-2-(trans-4-aminoxyclohexyl)-6-((4,6-dimetyl-2-oxo-1 ,2-dihydropyridin-3-
yl)metyl)-9-(furan-2-yl)-2,4-dimetyl-7,8-dihydro-[1,3]dioxolo[4,5- glisoquinolin-
5(6H)-on; va
(R)-6-((4,6-dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-2,4-
dimetyl-2-(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-
glisoquinolin-5(6H)-on.

9. Hop chit dugc chon tir nhém bao gdm céc hop chat dan xuét
dioxoisoquinolinon dugc chon tir nhém bao gbm cac hop chit duéi day, mudi
duoc dung, chat ddng phan quang hoc, hydrat va solvat ctia né:
6-((4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)—2,4-dimety1—9-(thiophen—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)-2,4-dimetyl-9-(pyridin-4-yl)-7,8-dihydro-
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[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)-9-(6-flopyridin-3-yl)-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-(5-metylfuran-2-yl)-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-dimetyl-9-(5-metylthiophen-2-yl)-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-(pyrimidin-5-yl)-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-dimetyl-9-(1-metyl- 1H-pyrol-2-yl)-7,8-dihydro-
[1 ,3]dioxolo[4,5- glisoquinolin-5(6H pyrol)-on;
6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-2-(trans-4-
(dimetylamino)xyclohexyl)-2,4-dimetyl-9-(thiophen-3-yl)-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);9—(lH-imidazol- 1-yl)-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)-9-(furan-3-yl)-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-oxo-1,2-dihydropyridin-3-
yl)rhetyl)-9-(furan—2-yl)—2,4-dimety1-7,S-dihydro-[ 1,3]dioxolo[4,5-g]isoquinolin-
5(6H)-on; va,
6-((4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl)-9-(furan-2-yl)-2,4-dimetyl-
2-(trans-4-(metylamino)xyclohexyl)-7,8-dihydro-[1,3]dioxolo[4,5-g]isoquinolin-
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5(6H)-on.

10. Ché phdm dugc chira hoat chit 1a hop chit theo diém bét ky trong sb cac diém
tir 1 t&i 9 hodc mubi dugc dung cda nd dé diéu tri ung thu hodc khdi u ma cé thé
diéu tri bang cach trc ché hoat tinh enzym EZH1 (Chét ting cudng zeste homolog
1) va/hosic EZH2 (Chit tang cudng zeste homolog 2).

11. Duoc phém chtra ché phém duoc theo diém 10.

12. Dugc phdm theo diém 11, trong d6 duoc phdm nay c6 dang vién nén, thube

vién, bot, vién nang, sird hodc nhi tuong.

13. Duogc pham theo diém 13, trong d6 duge ndy con chira mot hodc nhiéu thanh

phén duoc cht_m tir nhém bao gém chét mang dugc dung, chéit bd trg va ta duoc.
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