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(57) Séang ché dé cap dén cac hop chét wc ché protein isoxitrat dehydrogenaza dot bién

(mt-IDH) voi hoat tinh sinh hoc méi hiru dung trong viéc diéu tri cac rdi loan tang sinh té

bao va cac bénh ung thu, c6 cong thuec:
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trong d6 A, U, W1, W2, W3, R1-R6, va R9 1a duge md ti & ddy. Sang ché ciing dé cap dén
duoc pham chtra cac hop chat nay.
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Linh vue k¥ thuat dwoc dé cap

Séang ché dé cap dén cac chét e ché cta cac protein isoxitrat dehydrogenaza dot
bién (mt-IDH) véi hoat tinh sinh hoc mdi hiru ich trong viéc diéu tri cac bénh hodc roi
loan lién quan dén céc protein IDH dot bién nay bao gdm rdi loan téng sinh té bao va
bénh ung thu. Cu thé, sang ché d& cap dén cac hop chat va céc ché pham tic ché mt-
IDH, c4c hop chit nay hitu dung dé diéu tri cac bénh hodc t6i loan lién quan dén mt-

IDH, va phuong phép tdng hop cac hop chét nay.

Tinh trang k§y thuit ciia sang ché

Céc isoxitrat dehydrogenaza (IDH) la céc enzym tham gia vao chu trinh axit
xitric (trao doi chit cua té bao). Chung xuc tic qué trinh decarboxyl oxy hoa cua
isoxitrat thanh 2-oxoglutarat (tic 13, a-ketoglutarat, a-KG). C6 ba dang dong chirc
ning trong ho IDH. IDH-1, duoc biéu hién trong t& bao chét va peroxisom (Vi thé
peroxy), IDH-2, nim trong ty thé, ca hai déu str dung NADP+ la yéu td cling tac dong
va ton tai nhu cadc homodime. IDH-3 nim trong chét nén ty thé va st dung NAD+ nhu
1a yéu tb cling tac dong va tOn tai nhu tetrame. Cac dot bién trong IDH-1 (dich té bao)
va IDH-2 (ty thé) da duge x4c dinh trong cac bénh hodc 161 loan khac nhau bao gE‘)m u
than kinh dém, u nguyén bao than kinh dém da dang, u c&n hach, u ngoai bi than kinh
nguyén thiy ving ban cAu, ung thu bach cAu tuy cip tinh (AML), ung thu tuyén tién
liét, ung thu tuyén giap, ung thu rudt két, sacom sun, sacom duong mat, u lympho té
bao T ngoai vi, va u héc td (L. Deng et al., Trends Mol. Med., 2010, 16, 387; T.
Shibata et al., Am. J. Pathol., 201 1, 178(3), 1395; Gaal et al., J. Clin. Endocrinol.
Metab. 2010; Hayden et al., Cell Cycle, 2009; Balss et al., Acta Neuropathol., 2008).
Cac dot bién nay da duge tim thiy & hoic gan cac gdc then chdt & vi tri hoat dong:
G97D, R100, R132, H133Q, va A134D @i v6i IDH1 va R140 va R172 d6i v6i IDH2.
(Xem L. Deng et al., Nature, 2009, 462, 739; L. Sellner et al., Eur. J. Haematol., 2011,
85, 457).

Céac dang dot bién cua IDH-1 va IDH-2 da chimg t6 12 mét hoat tinh kiéu hoang,
va thay vi thé ching c6 hoat tinh sinh hoc méi (cling duoc biét 1a 13y lai hoat tinh
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chtc), trong qué trinh khit ketoglutarat thanh 2-hydroxyglutarat (2-HG). (Xem P.S.
Ward et al., Cancer Cell, 2010, 17, 225; Zhao et. al., Science 324, 261(2009); Dang
et.al Nature 462, 739 (2009)). Néi chung, viée san xuit 2-HG la ddi anh ddc thy, két
qua 12 sinh ra chat ddng phan ddi anh D- (ciing duge biét 1a chit dong phan d6i anh R
hodc R-2-HG). Cac té bao binh thuong c6 mirc bazo 2-HG thap, trong khi cac té bao
mang céac dot biét trong IDH1 hoic IDH2 thé hién cac mirc 2-HG ting déng ké. Cac
muc 2- HG cao ciling dugc phat hién trong cac khéi u mang céc dot bién. Vi du, céc
muc 2- HG cao dugc phét hién trong huyét tuong ctia cac bénh nhan bi bénh AML
chtra IDH 4ot bién. (Xem S. Gross et al., J. Exp. Med., 2010, 207(2), 339). Cac mirc 2-
HG cao da cho thdy gy phong bé ADN phu thude 0-KG va céc histon demetylaza, va
cubi cung din dén su gidi biét hoa sai léch cic té bao dau dong & cac bénh nhén bi
bénh AML (Wang et. al., Science 340, 622 (2013); Losman et al., Science 339, 1621
(2013)).

Ngoai ra, cac bénh nhan bi Bénh Oilier (U lanh sun nhiéu noi) va Hoi chimg
Mafucci (Bénh U sun lanh tinh) (hai r&i loan hiém ma dan dén cac khdi u sun) da cho
thiy bi kham & t& bao soma do cac IDH dot bién 1 va 2 va ¢6 cac mic D-2-HG cao.
(Xem tai liéu ciia Amary et al., Nature Genetics, 2011 va Pansuriya et al., Nature
Genetics, 2011).

Do vay, viéc trc ché cac mt-IDH va hoat tinh sinh hoc méi cia chiung bang céc
chét tc ché phan tir nhé c6 tidm niang dé 1am phwong phap didu céc bénh ung thu va

cac 10i loan tang sinh té bao khac.

Ban chét k§ thuit cia sing ché

Khia canh tht nhit ciia sdng ché d@ cap dén cac hop chét c6 cong thuc I:

A
R4 Rs Ul)\(
Ry~ Wa_ Wi, N/KWN\R9
I /Ji H o
Ry Wz NTTO
Rs W)

va cac mudi duoc dung, cac chat dong phan doi anh, cac hydrat, c4c solvat, va cdc chat

ho bién cia no,
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trong do:
mdi nhém W va W2 doc 1ap 1a CH, CF hodc N;
W3 doc 14p 1a CR2 hodc N;

U 1a N hoac CRes;
A duge chon tir nhém bao gdm H, D, halogen, CN, -CHO, -COOH, -COOR,
-C(O)NHa, -C(O)NHR, R’S(O)-, -O(CH2)1C(O)R’, R’S(O)-, heteroaryl, -SOMe,

Ns XA
: S | Ve
—:—"N I}l —i-—-N N . ¢\O/N
—SOZM@, | \ﬁN’ H \=N v3 Y ;

trong d6 X va Y doc lap cho mdi trudng hop 1a C, N, NR’, S, va O, véi diéu kién 1a
vong nay chita X va Y khong thé ¢6 nhiéu hon 4 nguyén t& N hodc nhom NH hodc

nhiéu hon mot nguyén tit S hodc O, va trong d6 S va O khong nim lién ké nhau ;

R va R’ cho mdi trudng hop doc 1ap duogc chon tir nhém bao gém H, OH, CN, -
CH,CN, halogen, -NR7Rs, CHCF2, CF3, C1-Ce alkyl, R7S(0)2-, C1-Cs alkoxy, C2-Cs
alkenyl, C»-Cs alkynyl, C3-Cs xycloalkyl, C3-Cs xycloalkylalkyl, heteroxyclyl c6 tir 3
dén 8 canh, aryl, va heteroaryl, trong d6 mdi nhém R tuy y duge thé béng mot hoac
nhidu phan ti thé dugc chon tr nhém bao gdbm OH, halogen, Ci-Cs alkoxy, NHoa,
R7S(0)2-, CN, C3-Cs xycloalkyl, heteroxyclyl ¢6 tir 3 dén 8 canh, aryl, heteroaryl, va
R7S(0)-;

R; doc lap 1a OH, CN, halogen, CHCF», CFs, Ci-Cs alkyl, Ci-Ce alkoxy, C2-Ce
alkenyl, C»-Cs alkenyl, C3-Cs xycloalkyl, heteroxyclyl c6 tur 3 dén 8 canh, aryl, ho#c
heteroaryl, trong d6 mdi nhom Ci-Cs alkyl, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cs
xycloalkyl, heteroxyclyl co tir 3 dén 8 canh, aryl, hodc heteroaryl tly y dugc thé mot
hodc nhiu 14n bang cac phan ti thé dugc chon tir nhém bao gbm halogen, OH, NHoa,

CN, C1-Cs alkyl, va C1-Ce alkoxy;

mdi nhém Rz doc 1ap 1a H, OH, CN, halogen, CF3;, CHF>, benzyl, Ci-Cs alkyl, Ci-Cs
alkoxy, NHa, -O(CHz):R’, -O(CH2):C(O)NHR’, -O(CH2):C(O)R’, NHRy, -N(R7)(Rs),
NHC(O)R7, NHS(O)R7, NHS(O):R7, NHC(O)OR7, NHC(O)NHRy7,, -S(O)NHR7,
NHC(O)N(Rg)R7, OCH2R7, CHRR’ hodc OCHR’Ry, trong d6 C1-Cs alkyl, C1-Cs
alkoxy tuy y duoc thé bing mot hodc nhiéu phan tir thé duogc chon tir nhém bao gbm

C1-Cs alkyl, C1-Cs alkoxy, C2-Cs alkenyl, C2-Ce alkynyl, C3-Cs xycloalkyl, C3-Cs
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xycloalkyl dugc thé bang mét hoic nhidu phan tir thé halogen, heteroxyclyl c6 tir 3
dén 8 canh, aryl, -heteroaryl-C(O)NHa, va heteroaryl;

hodc Ry va Rz ¢6 thé két hop vé6i nhau tao thanh C4-Cs xycloalkyl hogc heteroxyclyl co
tr 3 dén 8 canh chua it nhét mot nguyén tit dugc chon tir nhém bao gém N, O,vas;
Rs 1a H, D, C;1-Cs alkyl, hodc; -OH;

R4 va Rs doc lap 1a H, D, halogen, CH2OH, Ci.Cs alkyl, hoic Ci1-Csz alkyl duogc thé
bang halogen, hodc R4 va Rs khi dugc két hop c6 thé tao thanh C3-Cs xycloalkyl hodc
C3-Cs heteroxyclyl;

mdi nhém Re 13 H, halogen, Ci-Cs alkyl, C1-Cs alkyl duqc thé bﬁng halogen, Ci-Cs
alkoxy, Ci-Cs alkoxy duoc thé bang mdt hoic nhidu phan tir thé halogen, C2-Cs
alkenyl, C>-Cs alkynyl, C3-Cs xycloalkyl, heteroxyclyl c6 tir 3 dén 8 canh, aryl, hodc
heteroaryl;

R7 va Rg doc 1ap 1a H, Ci-Cs alkyl, C1-Ce alkoxy, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cg
xycloalkyl, heteroxyclyl co tir 3 dén 8 canh, aryl, va heteroaryl; hodc khi dugc Kkét hop
R7 va Rg c6 thé tao thanh heteroxyclyl c6 tir 3 dén 8 canh hodc vong heteroaryl;

Ry ddc 1ap 1a H, D, CDs, CF3, C1-Ce alkyl, Ca-s alkenyl, Cs.¢ alkynyl, C3-Cs xycloalkyl,
trong d6 alkyl, alkenyl, alkynyl, va xycloalkyl tuy y dugc thé bang amino, OH, halo,
hodc alkoxy;

nlao, 1, hodc 2; va

rla0, 1, hodc 2;

v6i didu kién ring khi A 1a H, thi Ry khong phai 1a Ci-Cs alkyl hogdc Ci-Cs alkoxy va
Ri va Ry khong thé két hop dé tao thanh heteroxyclyl c6 tir 3 dén 8 canh.

Khia canh khac cta sang ché d& cap dén hop chit c¢6 cong thuc I dé sir dung
trong phuong phép didu tri bénh hoic rbi loan lién quan dén isoxitrat dehydrogenaza
d6t bién. Phuong phép nay bao gdm viéc cép cho bénh nhan can diéu trj cac bénh hodc
céc rdi loan lién quan dén isoxitrat dehydrogenaza dot bién luong hitu hiéu hop chét c6
cong thuc L.

Khia canh khac cia sang ché d& cap dén hop chit ¢6 cong thuc I dé s dung
trong phuong phap uc ché isoxitrat dehydrogenaza dot bién. Phuong phap nay bao

gbm viéc cap cho bénh nhan can diéu tri cac bénh hodc céc roi loan lién quan dén
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isoxitrat dehydrogenaza dot bién luong hitu higu hop chét c6 cong thic 1.

Khia canh khac cta sang ché dé cap dén hop chét c6 cong thic I dé sir dung
trong phuong phap lam gidm 2-hydroxyglutarat. Phuong phép nay bao gdm viée cp

cho bénh nhén cin diéu trj lvong hitu hiéu hop chét c6 cong thic L.

Khia canh khéc cta sang ché @& cip dén cac duoc phim bao gdm hop chét co
cong thirc I va chat mang dugc dung. Chét mang dugc dung nay co thé con bao gdm t4

duge, chit pha lodng, hodc chit hoat dong bé mit.

Céng ché ciing d& cap dén hop chét c6 cong thie I dé str dung trong phuong phap
didu tri cac bénh tang sinh té bao va c4c bénh ung thu bao gom, nhung khong gidi han
& u thn kinh dém, u nguyén bao thin kinh dém da dang, u cén hach, u ngoai bi than
kinh nguyén thiy ving ban cAu, ung thu méu cép tinh bach ciu dang tiy (AML), ung
thu tuyén tién liét, ung thu tuyén gidp, ung thu rudt két, sacom sun, ung thu biéu md
duong mét, u lympho té bao T ngoai vi, u héc t6, ung thu biéu m6 duong mat trong
gan (IHCC), hoi ching r6i loan sinh tiy (MDS), bénh ting sinh tiy (MPD), va cac
khéi u rin khéc.

Sang ché cling dé xult cac chit (rc ché me-IDH ¢ hidu luc véi cac dic tinh tuyét
hao twong tu thude cho cac bénh ung thu va céc réi loan tang sinh té bao khéc. Cac

chét tic ché theo sang ché c6 thé hudng dich IDHI hogc IDH2 d6t bién.

Sang ché con dé xuét viéc phat trién cac chit tc ché IDH c6 hiéu luc, c6 hoat
tinh diing theo dudng miéng va chon loc 14 céc chét tri lidu cho nhiéu bénh hodc cac
rdi loan khéc nhau bao gdm cac bénh ung thu. Sang ché cling dé xudt cac chat nay aé
st dung trong bénh ung thu mau va khdi u rén ma hién nay khong cé céc liéu phap

huéng dich cho cac bénh nhén bi céc tinh trang hodc cac r6i loan nay.

MG ta vin tit hinh vé
Fig. 1 minh hoa db thi thé hién hiéu luc clia céc chét Gc ché IDHI trong thir nghiém
Enzym IDH1-R132H sir dung céc hop chét I-1, I-5, va I-20.

Mo ta chi tiét sang ché

Céc thé dot bién IDH1 hodc IDH2 1a dich ¢6 hidu luc vé mit di truyén hoc trong
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nhiéu bénh ung thu méu va khdi u rén, nhung hién nay khdng c6 céc liéu phap huéng
dich cho cac bénh nhan can diéu tri cac tinh trang ddc thu lién quan dén hoat tinh cia
mt-IDH. IDH khong dot bién (ching han, kiéu hoang dai) xtic tdc phan ing decarboxyl
oxy héa isoxitrat thanh o-ketoglutarat theo d6 khir NAD" (NADP*) thanh NADH
(NADPH) (Cong bd Pon quéc té s6 WO 2013/102431 ciia Cianchetta et al.). Cac thé
dot bién cua IDH c6 mit trong mot sb céc t& bao ung thu nhét dinh khién cho enzym
nay c6 kha ning méi 1a xtc tac phan ting khir phu thudc NADPH a-ketoglutarat R(-)-
2-hydroxyglutarat (2HG). 2HG khong dugc san xuét bai IDH kiéu hoang dai. Viéc san
xudt 2HG gép phan hinh thanh va phat trién ung thu (Dang, L et al., Nature, 2009,
462:739-44, duge dua toan bd vao diy bing céch vién din). Sang ché dé xuét céc chat
ttc ché ms-IDH, va cac phuong phap phong bénh dé 1am giam sy hinh thanh va phét

tridn ctia 2HG trong céc té bao.

Theo khia canh thir nhit, sang ché d& cap dén cac hop chét c6 cong thic I:

A
Rs Rs U|/j\’/
e S AN
S ER S
Ry W3 N0
Rs @

va cac mudi duge dung, cac chat dong phéan doi anh, cac hydrat, cac solvat, va cac chat

hd bién cua nd, trong d6 A, U, W1, W2, W3, Ri-Re, va Ry dugc mod ta nhu trén.

Céc chi tiét ciia sang ché dugc néu ra trong phan mb ta kém theo dudi day. Méc
du céc phuong phap va vat lidu twong tu hodc twong dwong v6i cac phuong phap dugc
mé ta & ddy c6 thé dugc sir dung trong khi thyc hién hoge tht nghiém sang ché, bay
gidr cac phuwong phéap va cac vat ligu s& dugc mo ta & phan nay. Cac dic diém, muc
dich va uu diém cua sang ché s& rd rang tir phin mo ta va tir phén yéu cau bao ho.
Trong ban mo ta va cic yéu cu bao ho duéi day, cac dang s it cling bao gdm nghia
sé nhidu, trir khi ngit canh ro rang c6 quy dinh khac. Trlr khi ¢6 dinh nghia khéc, tht ca
c4c thuét ngit khoa hoc va k¥ thuét dugc st dung trong tai liéu nay c6 cung nghia nhu
duoc hiéu bdi mot chuyén gia c¢6 trinh do trung binh trong linh vuc ma sang ché nay

thudc ve.

DPinh nghia
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(P41

Céac mao tr "mot" (“a” va “an”) dugc st dung trong sang ché nay @ chi mot
hodc nhidu hon mot (nghia 1a it nhat mot) ddi tugng theo ngit phap clia mao tir ndy. Vi

du, "mot ph'?m ta" c6 nghia 1a mot phﬁn tr hoac nhiéu hon mot phﬁn tr.

Thuét ngit "vd/hodc" duge sir dung trong sdng ché nay cé nghia 1a "va" hodc "hodc"

trtr khi duge chi ra theo cach khéc.

Thuét nglt “tuy y duoc thé” dugc hiéu c6 nghia 12 gbc hoa hoc da cho (ching han
nhém alkyl) ¢6 thé (nhung khong nhat thiét) lién két v6i céc phén tir the khac (ching
han c4c nguyén tir khac loai). Vi dy, nhém alkyl ma tuy y duoc thé ¢6 thé 12 mach
alkyl no hoan toan (tirc 1 hydrocacbon tinh khiét). Cac khac, nhom alkyl tuy y duge
thé giéng nhu vay ¢ thé c6 cac phﬁn tir thé khac véi hydro. Vi dy, n6 cé thé, & diém
bét ky doc theo mach lién két voi nguyén tt halogen, nhém hydroxyl, hodc phén tir thé
khac bat ky dugc md ta & day. Nhu véy, thudt nglr “tuy y dugc thé” c6 nghia 12 gbe
héa hoc da cho ¢6 kha ning chira cac nhém chirc khéc, nhung khong nhét thiét phai c6
thém cac nhém chic bt ky. Cdc nhom thé thich hop duoc st dung dé thé tuy y cac
nhoém dugce mo ta nay bao gbm, nhung khong gidi han & halogen, oxo, CN, -COOH, -
CH,CN, -O-C;-Cgalkyl, C1-Cealkyl, -OC1-Cealkenyl, -OC1-Cealkynyl, -Ci-Cealkenyl, -
C1-Cealkynyl, -OH, -OP(O)(OH)z, -OC(0)C1-Cealkyl, -C(0)Ci-Cealkyl, -OC(0)OC1-
Csalkyl, NH,, NH(C1-Cealkyl), N(Ci-Csalkyl)a, -NHC(O)Ci1-Cealkyl,

_C(O)NHC-Caalkyl, -S(0),-Ci-Caalkyl, -S(O)NHC1-Cealkyl, va S(O)N(C1-Cealkyl)z

True khi ¢6 quy dinh cu thé khac, thuét ngit "aryl" chi cic nhom hydrocacbon
vong, thom ma cé tur 1 dén 2 vong thom, bao gbdm cac nhém vong don hodc vong doi
nhu phenyl, biphenyl hodc naphtyl. Khi chira hai vong thom (vong doi, v.v...), cac
vong thom cua nhom aryl ¢ thé dugce ndi ¢ diém don nhét (ching han, biphenyl),
hoac dugc ngung tu (chdng han, naphtyl). Nhém aryl c6 thé tuy v dugc thé bang mot
hoic nhidu cac phan tir thé, ching han, 1 dén 5 cac phan tir thé, & didm gén. Céc phan
t thé dung lam vi du bao gdm, nhung khong gi6i han & -H, -halogen, -0-Ci-Cealkyl,
Ci1-Csalkyl, -OCi-Csalkenyl, -OCi-Cealkynyl, -C1-Cealkenyl, -Ci-Csalkynyl, -OH, -
OP(0)(OH),, -OC(0)Ci-Csalkyl, -C(0)C1-Cealkyl, -0C(0)0OCi-Cealkyl, NH2, NH(C1-
Csalkyl), N(Ci-Csalkyl)s, -S(O).-Ci-Csalkyl, -S(O)NHC;-Cealkyl, va S(O)N(Ci-
Cealkyl). Cac phin tir thé c6 thé tu chung tuy y dugc thé. Ngoai ra khi chtra hai vong

ngung tu cac nhém aryl duge dinh nghia & day co thé c6 vong khong no hogc vong no
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mdt phin dugc ngung tu véi vong no hoan toan. Céc h¢ vong dung lam vi du vé cac
nhom aryl nay bao gdbm indanyl, indenyl, tetrahydronaphtalenyl, va

tetrahydrobenzoannulenyl.

Trir khi ¢6 dinh nghia cu thé khéc, "heteroaryl" nghia la gbc thom vong don hoa
tri mot co tu 5 dén 10 nguyén ti trén vong hodc géc thom da vong, chira mdt hodc
nhiéu nguyén tr khéc loai trén vong dugc chon tir N, O, hodc S, cac nguyén ti trén
vong con lai 1a C. Heteroaryl nhu dugc dinh nghia & day cling c6 nghia 1a nhém di
vong d6i thom trong d6 nguyén tir khac loai duge chon tir N, O, hodc S. Gbc thom nay
doc 1ap tuy y duoc thé bing mot hoic nhiéu phﬁn tt thé dugc md ta & day. Cac vi du
bao gdm, nhung khong gi¢i han ¢ furyl, thienyl, pyrolyl, pyridyl, pyrazolyl,
pyrimidinyl, imidazolyl, pyrazinyl, indolyl, thiophen-2-yl, quinolyl, benzopyranyl,
thiazolyl, va cac dan xuét ctia n6. Ngoai ra khi chtra hai vong ngung tu cac nhom aryl
dugc dinh nghia & day c6 thé c6 vong khong no hogc no mot phé‘m duoc ngung tu voi
vong no hoan toan. Cac hé vong dung lam vi du vé cac nhom heteroaryl nay bao gdm
indolinyl, indolinonyl, dihydrobenzothiophenyl, dihydrobenzofuran, chromanyl,
thiochromanyl, tetrahydroquinolinyl, dihydrobenzothiazin, va dihydrobenzoxanyl.

Halogen hodc “halo” chi flo, clo, brom va iot.

Alkyl chi hydrocacbon no mach thing hodc nhénh chira 1-12 nguyén tir cacbon.
Céac vi du vé nhém Ci-Cs alkyl bao gbm, nhung khong gi6i han & metyl, etyl, propyl,
butyl, pentyl, hexyl, isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl, neopentyl, va

isohexyl.

“Alkoxy” chi hydrocacbon no mach thang hoic nhanh chira 1-12 nguyén tu
cacbon chira “O” tan cung trong mach. Cac vi du vé cac nhom alkoxy bao gbm nhung

khong gidi han & cdc nhém metoxy, etoxy, propoxy, butoxy, t-butoxy, hodc pentoxy.

“Alkenyl” chi hydrocacbon khong no mach thing hoic nhanh chta 2-12 nguyén
ti cacbon. Nhom “alkenyl” chura it nhét mot lién két doi trong mach. Céac vi du vé céc
nhém alkenyl bao gbém etenyl, propenyl, n-butenyl, iso-butenyl, pentenyl, hodc

hexenyl.

“Alkynyl” chi hydrocacbon khong no mach thing hodc nhanh chtra 2-12 nguyén
tir cacbon. Nhém “alkynyl” chura it nhét mot lién két ba trong mach. Cac vi du vé cac

nhom alkenyl bao gdm etynyl, propargyl, n-butynyl, iso-butynyl, pentynyl, hodc
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hexynyl.

“Xycloalkyl” nghia 1a cdc vong cacbon no vong don chita 3-18 nguyén tu
cacbon. Céac vi du vé cic nhém xycloalkyl bao gbm, nhung khong giéi han ©
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptanyl, xyclooctanyl,
norboranyl, norborenyl, bixyclo[2.2.2]octanyl, hodc bixyclo[2.2.2]octenyl.

“Xycloalkylalkyl” nghia 1a cic vong cacbon no vong don chira 3-18 nguyén tir

cacbon con dugc thé bang cac nhém Ci-Cs alkyl. Néi chung cac nhom xycloalkyl

\\/
~
~

m
(;n trong d6 m 1a s nguyén tur 1 dén

Cac vong don “heteroxyclyl” hodc “heteroxycloalkyl” chita cacbon va cac

duoc mo ta & diy co cong thic sau

6 van 1a s6 nguyén tir 1 dén 16.

nguyén tir khac loai dugc -chon tir oxy, nito, hodc luu huynh va trong d6 khong c6 hién
tugng doi chd cua céc electron O (tinh thom) ding chung trong s6 cacbon hodc céc
nguyén tir khac loai trén vong; cac vong heteroxyclyl bao gbm, nhung khong gi6i han
& oxetanyl, azetadinyl, tetrahydrofuranyl, pyrolidinyl, oxazolinyl, oxazolidinyl,
thiazolinyl, thiazolidinyl, pyranyl, thiopyranyl, tetrahydropyranyl, ~dioxalinyl,
piperidinyl, morpholinyl, thiomorpholinyl, thiomorpholinyl S-oxit, thiomorpholinyl S-
dioxit, piperazinyl, azepinyl, oxepinyl, diazepinyl, tropanyl, va homotropanyl. Theo
sang ché, heteroxyclyl co tir 3 dén 8 canh chi cac ciu tric vong khong thom no hodc
no mot phan chua tr 3 dén 8 nguyén tir trong d6 co it nh4t mot nguyén tir khac loai

duogc chon tir nhom N, O, hodc S.

Thuat ngit "solvat" chi phirc chit dugc tao thanh tur chét tan va dung mdi theo hé
sé ty lwong bién dbi. Cac dung mdi nay d6i v6i muc dich cua sang ché c6 thé khong
gdy anh huéng dén hoat tinh sinh hoc cua chét tan. Céc vi du vé dung moéi thich hop
bao gbém, nhung khong gi6i han ¢ nuéc, MeOH, EtOH, va AcOH. Céc solvat trong do
nude 12 phéan tir dung mdi thuong duge goi la céc hydrat. Céc hydrat bao gdm céc ché
phim chira céc lugng ty lwong cia nude, cling nhu cac ché pham chua céc lugng bién
ddi ctia nuéc.

Thuat ngit "chét ddng phan" chi cac hop chét ma c6 thanh phan va phan ti luong

gidng nhau nhung khéac nhau v& céc tinh chét vét Iy va/hodc hoa hoc. Su khac nhau vé
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chu tric c6 thd & cAu tao (cac cht d6ng phéan hinh hoc) hodc ¢ khd nang quay mat
phing ctia 4nh dng phan cuc (cac chét ddng phan lap thé). Béi véi cac chét ddng phan
1ap thé, cac hop chét c¢6 cong thire (I) co thé c6 mot hodc nhiéu nguyén tir cacbon
khéng d6i ximg va c6 thé tOn tai dudi dang cdc raxemat, cac hdn hop raxemic va cac

chét ddng phan d6i anh hodc cac chit ddng phan khong dbi quang riéng r8.

Séang ché ciing bao gdm cac duge pham bao gbm lugng hiru hiéu hop chét dugc
boc 10 va chit mang dugc dung. "Céc mudi duge dung" dai dién bao gém, ching han,
cac mudi tan trong nuéc va khong tan trong nude, nhu cac mubi axetat, amsonat (4,4-
diaminostilben-2,2-disulfonat), benzensulfonat, benzonat, bicarbonat, bisulfat,
bitartrat, borat, bromua, butyrat, canxi, canxi edetat, camsylat, carbonat, clorua, xitrat,
clavulariat, dihydroclorua, edetat, edisylat, estolat, esylat, fiunarat, gluceptat, gluconat,
glutamat,  glycollylarsanilat, hexaflophosphat,  hexylresorcinat, hydrabamin,
hydrobromua, hydroclorua, hydroxynaphtoat, iodua, isothionat, lactat, lactobionat,
laurat, magie, malat, maleat, mandelat, mesylat, metylbromua, metylnitrat, metylsulfat,
mucat, napsylat, nitrat, mubi N-metylglucamin amoni, 3-hydroxy-2-naphtoat, oleat,
oxalat, palmitat, pamoat (1,1-methen-bis-2-hydroxy-3-naphtoat, einbonat),
pantothenat,  phosphat/diphosphat, picrat, polygalacturonat, —propionat,  p-
toluensulfonat, salixylat, stearat, subaxetat, sucxinat, sulfat, sulfosalixylat, suramat,

tannat, tartrat, teoclat, tosylat, triethiodua, va valerat.

"Bénh nhan" hodc “ddi tuong” 1a dong vat c6 v, chéng han, nguoi, chudt, chudt
nhit, chudt lang, ch6, meo, ngua, lon, hodc dong vt linh truong khong phai nguoi,

nhu khi, vuon, khi ddu ché hogc khi rezut (khi néu).

Thuét ngit "luvong hitu hiéu" khi dwgc st dung lién quan dén hop chét 1 lugng

hitu hiéu dé didu tri hodc phong nglia bénh & ddi trong nhu duge mo ta & day.

Thuat ngit "chat mang", nhu dugc st dung trong ban mod ta nay, bao gbm cic
chét mang, céc ta dugc, va cac chét pha lodng va nghia la vat liéu, ché phdm hoic chét
dAn, nhu chét don 16ng hodc rén, chit pha lodng, t4 dugc, dung mdi hodc vat liéu bao
nang, tham gia vao viéc mang hodc chuyén dugc chét tir mot co quan, hodc bd phén co

thé, dén co quan hodc bd phén khéc ctia co the.

Thuat ngl "didu tri" lién quan dén dbi twong, chi sy cai thién it nhit mot hoi

chtng cua r6i loan & doi tuong. Diéu tri bao gdm ctru chita, cai thién, hodc it nhat lam
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thuyén gidm mot phan rdi loan nay.

Thuét ngi "r6i loan" duge st dung trong sdng ché nay nghia 13, va c¢6 thé st
dung thay thé cho cac thuét ngit bénh, tinh trang, hodc dau dm, trir khi duoc chi ra
khac.

Thuét ngir "cip", "dang cap", hodc "viéc chp" nhu dugc st dung trong sang ché
nay chi viéc cép truc tiép hop chét duoc boc 10 hodc mudi duge dung cta hop chét
duoc bdc 10 nay hodc ché phém cho dbi tuong, hodc viée cép dan xuét tién thube hodc
chét tuong tu cua hop chét hodc mudi duoc dung cta hop chit hodc ché phém cho dbi
tuong, ma co thé tao thanh luong twong duong cua hop chét hoat tinh trong co thé dbi

tuong.

Thuat ngte "idn thude," nhu dugc sir dung trong ban mo ta nay, nghia 1a hop chét
ma c6 thé chuyén héa in vivo theo phuong thire trao dbdi chét (ching han, bang cich

thity phan) thanh hop chat duge boc 1.

Theo mdt phuong an cia sang ché, A 1a CN. Trong phuong 4n nay, R c6 thé
cling 1a H, C1-Cs alkyl hodc C3-Cs xycloalkyl. Theo mdt phwong an khac, Re cling co
thé 1a metyl hoic etyl.

Theo mot phuong 4n khac cla cic hop chit c6 cong thic I, U 1a N. Trong
phuong 4n nay, A con c6 thé 1a CN.

Theo cac phuong an khic, sang ché mo ta cac hop chét c6 cong thire I trong d6 A

1a H hoac F.

Theo cac phuong an khéc, sang ché mo ta cac hop chét c6 cong thire I trong d6 A

Mot phuong an khéc, sang ché d cap dén cac hop chét c6 cong thuc I trong dé
RsvaRsl1a H.

Theo mdt phuong an khéc cla sang ché, R; 13 H, metyl hodc etyl.
Theo mdt phuong éan khac vé cac hop chét c6 cong thirc I, R4 la H vaRs 1a metyl.

Theo mot phuong 4n khéc nita ciia sang ché, Rs 13 H va Rs 1a (5)-metyl.
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Theo mot phuong an khac, R4 va Rs 12 halogen.
Theo mot phuong an khac v& céc hop chét c¢6 cong thirc I, R4 1a F va Rs 1a metyl.

Theo modt phuong an khéac, R4 va Rs ¢o thé két hop vé6i nhau tao thanh C3-Cs
xycloalkyl.

Theo mét phuong 4n vé cic hop chét c6 cong thire I, Wi, Wa, va Ws déu 1a CH.
Theo mot phuong an vé céc hop chét c6 cong thuc I, Wi, Wa, hodc W3 1a CF.
Theo mot phuong an, W1 hodc W3 1a CH hodc N.

Theo mdt phuong an, W3 la CRa.

Theo mdt phuong an khac cua sang ché, R; c6 thé 1a halogen. Theo mot phuong

an khac, Ri1a clo.

Theo mdt phuong 4n cla sang ché R, c6 thé 1a H, halogen, hodc Ci1-Cs alkoxy.
Theo mdt phuong an khac, R, cling ¢6 thé 1a C1-Cs alkoxy dugc thé bang heteroaryl
hoic heteroxyclyl c6 tir 3 dén 8 canh.

Theo mot phuong an khéc, cac hop chét minh hoa c6 cong thirc I la:

5-{[(6-clo-2-0x0-1 ,2-dihydroquinolin-3-yl)metyl]Jamino}-1 -metyl-6-ox0-1,6-
dihydropyridin-2-carbonitril;

6-clo-3-{[(1-etyl-2-ox0-1,2-dihydropyridin-3 -yl)amino]metyl}-1 ,2-dihydroquinolin-2-
on;

6-clo-3-{[(1-metyl-2-oxo0-1,2-dihydropyridin-3 -yl)amino]metyl}-1 ,2-dihydroquinolin-
2-on;

5-{[(6-clo-2-0x0-1,2-dihydroquinolin-3 -yl)metyl]amino}-6-oxo-1 ,6-dihydropyridin-2-
carbonitril;

6-clo-3-{[(1-xyclopropyl-2-oxo-1 ,2-dihydropyridin-3-yl)amino]metyl}-1,2-
dihydroquinolin-2-on;

6-clo-3-{[(1,6-dimetyl-2-oxo-1,2-dihydropyridin-3 -yl)amino]metyl}-1,2-
dihydroquinolin-2-on;

3-{[(6-bromo-2-0xo0-1,2-dihydropyridin-3 -yl)amino]metyl}-6-clo-1,2-
dihydroquinolin-2-on;

6-clo-3-({[2-0ox0-6-(triflometyl)-1 .2-dihydropyridin-3-yl]Jamino}metyl)-1,2-

dihydroquinolin-2-on;
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6-clo-3-({[ 1-metyl-2-0x0-6-(triflometyl)-1 ,2-dihydropyridin-3-ylJamino} metyl)-1,2-
dihydroquinolin-2-on;

metyl 5-{[(6-clo-2-0x0-1,2-dihydroquinolin-3 -yl)metyl]amino}-6-oxo-1,6-
dihydropyridin-3-carboxylat;

6-clo-7-metoxy-3-{[(1-metyl-2-oxo0-1 ,2-dihydropyridin-3-yl)amino]metyl}-1,2-
dihydroquinolin-2-on;

6-clo-3-{[(1-metyl-2-oxo-1,2-dihydropyridin-3 -yl)amino]metyl}-7-(pyridin-2-
ylmetoxy)-1,2-dihydroquinolin-2-on;

5-{[(1S)-1-(6-clo-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}- 1-metyl-6-0xo0-1,6-
dihydropyridin-2-carbonitril;

5-{[(1S)-1-(6-clo-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}-6-0xo0- 1,6-
dihydropyridin-2-carbonitril;

5-{[(1R)-1-(6-clo-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-0x0-1,6-
dihydropyridin-2-carbonitril;

5-{[(1S)-1-(6-clo-7-flo-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}- 1-metyl-6-ox0-
1,6-dihydropyridin-2-carbonitril;

5-{[(1S)-1-(6-clo-2-0x0-1 ,2-dihydroquinolin-3-yl)etyl]Jamino}-1 -metyl-6-0x0-1,6-
dihydropyrazin-2-carbonitril;

5-{[(1R)-1-(6-clo-7-flo-2-0x0-1 .2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-0xo-
1,6-dihydropyridin-2-carbonitril;

5-{[1-(6-clo-7-flo-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-o0xo0-1,6-
dihydropyridin-2-carbonitril;

5-{[(18)-1-(6-clo-7-metoxy-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-
oxo-1,6-dihydropyridin-2-carbonitril;

5-{[(1R)-1-(6-clo-7-metoxy-2-ox0-1 ,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-
oxo-1,6-dihydropyridin-2-carbonitril;

5-{[1-(6-clo-7-metoxy-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-0xo-
1,6-dihydropyridin-2-carbonitril;

5-{[(15)-1 -[6-clo-2-0x0-7-(pyridin-2-ylmetoxy)-1 ,2-dihydroquinolin-3-
yl]etylJamino}-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril;

5-{[(1R)-1 -[6-clo-2-oxo-7-(pyridin-2-ylmetoxy)- 1,2-dihydroquinolin-3-
yl]etyl]amino}-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril;
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5-({1-[6-clo-2-0ox0-7-(pyridin-2-ylmetoxy)-1 ,2-dihydroquinolin-3-yl]etyl }amino)-1-
metyl-6-oxo-1,6-dihydropyridin-2-carbonitril;

5-{[(18)-1-{6-clo-2-0x0-7-[(1R)-1 ~(pyridin-2-yl)etoxy]-1,2-dihydroquinolin-3-
yl}etyl]amino}-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-[6-clo-7-(xyclopropylmetoxy)-2-oxo- 1,2-dihydroquinolin-3-
ylJetyl]amino}-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril;
5-[(1-{6-clo-7-[(3,3-difloxyclobutyl)metoxy]-2-oxo- 1,2-dihydroquinolin-3-
yl}etyl)amino]-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril;
5-{[(1S)-1-[6-clo-2-0x0-7-(propan-2-yloxy)-1 ,2-dihydroquinolin-3-yl]etylJamino}-1-
metyl-6-oxo-1,6-dihydropyridin-2-carbonitril;

5-{[(1S)-1-(6-clo-8-flo-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-0xo0-
1,6-dihydropyridin-2-carbonitril;

5-{[(18)-1-(6-clo-2-0x0-1,2-dihydro-1 ,8-naphtyridin-3-yl)etyl]amino}-1-metyl-6-0xo-
1,6-dihydropyridin-2-carbonitril;

5-{[(1R)-1-(7-clo-3-0x0-3 ,4-dihydroquinoxalin-2-yl)etylJamino}-1 -metyl-6-0x0-1,6-
dihydropyridin-2-carbonitril; va

5-{[(15)-1 ~(7-clo-3-0x0-3 ,4-dihydroquinoxalin-2-yl)etylJamino}-1 -metyl-6-o0xo-1,6-
dihydropyridin-2-carbonitril.

Theo mdt phuong an khéc, illustrative cac hop chét c6 cong thic I bao gbm:
5-{[(1S)-1-(6-clo-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}-6-0Xo- 1-(triflometyl)-
1,6-dihydropyridin-2-carbonitril;

5-{[(1S)-1-[6-clo-7 -(2-hydroxypropan-2-yl)-2-oxo-1 ,2-dihydroquinolin-3-
yl]etyllamino}-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril;
5-{[(1S)-1-(6-clo-7-xyclopropyl-2-oxo-1 ,2-dihydro-1 ,8-naphtyridin-3-yl)etyl]amino}-
1-metyl-6-0xo0-1 ,6-dihydropyridin-2-carbonitril;

5-{[(18S)-1-(6-clo-7-metyl-2-0xo0-1 ,2-dihydro-1,8-naphtyridin-3-yl)etyl] amino}-1-
metyl-6-0xo0-1 ,6-dihydropyridin-2-carbonitril;

5-{[(1S)-1 -{6-clo-7 -[(2-hydroxy-2-metylpropyl)amino]-2-oxo- 1,2-dihydroquinolin-3-
yl}etyllamino}-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril;

5-{[(1S)-1-[7-(azetidin-1-yl)-6-clo-2-0xo- 1,2-dihydro-1,8-naphtyridin-3-
yl]etylJamino}-1-metyl-6-0xo-1 ,6-dihydropyridin-2-carbonitril;
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5-{[(1S)-1-[7-(azetidin-1-yl)-6-clo-2-0x0-1 ,2-dihydroquinolin-3-yl]etylJamino}-1-
metyl-6-oxo-1,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-[6-clo-7-(3,3-difloazetidin-1-yl)-2-0xo- 1,2-dihydroquinolin-3-
ylJetyl]amino}-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril;
6-clo-3-[(1S)-1-{[1-metyl-2-ox0-6-(1H-1,2,3 [A-tetrazol-1-yl)-1,2-dihydropyridin-3-
yl]amino}etyl]-1,2-dihydroquinolin-2-on; va
5-{[(1S)-1-(6-clo-2-0x0-1 ,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-o0xo0-1,6-
dihydropyridin-2-carboxamit.
Theo mot phuong an, cac hop chét theo sang ché ¢ cong thuc Ia:
N A
Rs Rs U|/\/
R1 W2~ W1\ N/H]/N\Rg
| Ho g
| Ry ~W; N0

(Ta)

Theo mdt phuwong an khac, cac hop chét theo sang ché c6 cong thirc Ta-1:

Rs Rs U/\KA

l
R Wp W N
IFOLR
R"HEO W; N~ 0 ©
H (Ia-1).

Theo médt phuwong an khéc, cac hgp chét theo sang ché c6 cong thirc Ia-2:

CN
R4 R5 UI/\/
N N N.

Rq Ry

H
R' ’HHO H O °

(Ia-2).
Theo mdt phuong an khéc, cac hop chit theo sang ché c6 cong thirc Ib:

A

Rs Rs U,/\(

Ris o Wi o A N

TLLH &"
W; “N7T0

Rs (Ib).

Theo mdt phuong an khac, céc hop chét theo sang ché c6 cong thuc Ib-1:
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X N Rg
H o
r}l e}
Rs (Ib-1).

Theo mot phuong an khac cia sang ché, céc hop chét c6 cong thuc I 1a cac chét
dbng phan d6i anh. Theo mdt sb phwong én cac hop chit nay 1a chat ddng phan a6i
anh (S). Theo cac phuong an khéc cac hop chét nay ciing c6 thé 12 chit ddng phan a6i
anh (R). Theo c4c phuong 4n khac nira, cac hop cht c6 cong thire I ¢6 thé 1a cac chét
ddng phéan dbi anh (+) hodc (-).

Theo mot phuong én khic cia sang ché, cac hop chat c6 cong thirc I chira céc
nguyén tir ddng vi ctia cac nguyén tir tao thanh chu truc c¢6 cong thirc I. Céc nguyén tu
ddng vi & day c6 nghia Ia, mdi trong s hai hodc nhiéu dang ctia cing mét nguyén tb
(chéng han, H va D; 12C va °C) ma chta sb proton bang nhau nhung khéc nhau s6

notron trong nhén ctia ching, va do d6 khac nhau vé nguyén t khoi twong doi.

Néu hop chét chira lién két doi, phan tir thé c6 thé la c6 cAu hinh E hodc Z. Néu
hop chét chta xycloalkyl dugc thé hai 1an, phan tir thé xycloalkyl c6 thé ¢6 céu hinh
cis hodc trans. Tt ca céc dang hd bién ciing duge du dinh 1a dugc bao gbm trong sang

7
A

ché.

Phuong phép st dung céc hop chét dugc boc 10 nay

Ban md ta bdc 10 phuong phéap diéu tri bénh hodc r6i loan lién quan dén isoxitrat
dehydrogenaza dot bién. Phuong phap nay bao gbm viéc cip cho bénh nhan can diéu
tri cac bénh hodc cac 161 loan lién quan dén isoxitrat dehydrogenaza dot bién lugng

hitu hiéu cac ché phdm va céc hop chat c6 cong thic L.

Khia canh khac cia sang ché @& cap dén hop chét c6 cong thuc I dé st dung
trong phuong phap Uc ché isoxitrat dehydrogenaza dot bién. Phuong phép nay bao
gdm v1ec clp cho bénh nhan can diéu tri lugng hitu hiéu cac ché phim hodc cac hop

chét c¢6 cong thic L.

Céc vi du vé protein IDH dot bién c6 hoat tinh sinh hoc méi 1a IDH1 dot bién va
IDH?2 dot bién. Hoat tinh sinh hoc méi lién quan dén IDH1 dot bién va IDH2 dot bién
13 kha ning tao ra 2-hydroxyglutarat (hoat tinh sinh hoc méi hoc cia 2-HG), cu thé 1a
R-2-HG (hoat tinh sinh hoc méi hoc cua R-2-HG). Céc dot bién trong IDH 1 lién quan
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dén hoat tinh sinh hoc méi hoc cia 2-HG, cu thé 1 hoat tinh sinh hoc méi hoc cua R-
2-HG, bao gdm céc dot bién & cac gbe 97, 100, va 132, chang han G97D, R100Q,
R132H, R132C, R132S, R132G, R132L, va R132V. Céc dot bién trong IDH2 lién
quan dén hoat tinh méi cta 2-HG, cu thé 13 hoat tinh sinh hoc méi hoc cua R-2-HG,
bao gdm céc dot bién & cac gbe 140 va 172, chang han R140Q, R140G, RI72K,
R172M, R172S, R172G, va R172W.

Khia canh khac cta sang ché d& cap dén hop chét c6 cong thirc I dé str dung
trong phwong phép lam gidm 2-hydroxyglutarat. Phuong phap nay bao gdm viéc cap
cho bénh nhan cin diéu trj lugng hitu hiéu cac ché phdm hodc céc hop chét ¢6 cong

thac I.

Mot phuong phép sit dung trong diéu tri cac hop chit hodc céc ché pham theo
sang ché ma e ché mt-IDH 1a didu tri cho cac bénh nhén hodc cac d6i twong bi cac
bénh tang sinh té bao va cac bénh ung thu bao gbm, nhung khong giéi han ¢ u thin
kinh dém, u nguyén bao than kinh dém da dang, u cén hach, u ngoai bi than kinh
nguyén thiy ving ban cdu, ung thu mau cép tinh bach cu dang tuy (AML), ung thu
tuyén tién liét, ung thu tuyén gidp, ung thu rudt két, sacom sun, ung thu biéu mod
duong méit, u lympho té bao T ngoai vi, u héc t6, ung thu biu mo duong mét trong
gan (IHCC), hoi ching 1di loan sinh tiy (MDS), bénh ting sinh tuy (MPD), va cac
khdi u rén khac. Hién nay van chua c6 cac phuong phap diéu tri huéng dich cac bénh
ung thu va cac bénh tang sinh té bao nay cho cac bénh nhén bi céc tinh trang nay. Vi

vy, nhu ciu vé cac tac nhan tri liéu moi chon loc cho c4c tinh trang nay van ton tai.

Céc hop chét duge boc 10 theo sang cheé c6 thé duoc clp véi cac lugng hiru hi¢u
dé didu tri hodc phong ngira r6i loan va/hodc ngén ngua su phat trién cta bénh hodc roi

loan & d6i tuong.

Viéc clp cac hop chit dugc boc 10 ¢6 thé dugc thuc hién thong qua phuong thirc
bét ky @& clp cac tac nhan trj liéu. Céc phuong thirc nay bao gom cAp toan than hodc
tai chd nhu cép theo dudng miéng, mili, ngoai dudng tiéu hoa, qua da, tiém dudi da,

am dao, miéng, truc trang hodc cac phuong thirc cép khu tra.

Tuy thudc vao phwong thirc cap dugce du dinh, cic ché pham dugc boc 19 c6 the 6
dang liéu lwong ran, ban ran hodc 16ng, vi du nhw, ché pham tiém, vién nén, vién dan,

vién tron, vién nang giai phong theo thoi gian, con ngot, con thude, nhil dich, sird, bot,
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dich 1éng, hdn dich, va c4c dang tuwong tu, doi khi duéi dang lidu don vi va phu hop
véi cac phuong phép thyc hanh duogc phim thong thuong. Ciing vdy, ching cling co
thé dugc cip theo duong tiém tinh mach (ca tiém bolus va truyén), tiém trong mang
bung, tiém dudi da hodc tiém trong co, va tAt ca cac phuong phap st dung dugc céc

chuyén gia trong linh vuc dugc phdm nay biét r5.

Céc duoc phdm minh hoa 13 vién nén va vién nang gelatin chira hop chét theo
sang ché va chit mang dugc dung, nhu a) chét pha lodng, ching han, nuéc tinh khiét,
cac triglyxerit dau, nhu diu thyuc vat duge hydro hoa hodc dugc hydro hoa mot phén,
ho#ic cac hdn hop chira ching, dau ngo, diu dliu, dau hoa huéng duong, diu hoa rum,
diu c4, nhu EPA hodc DHA, hodc céc este hodc cac triglyxerit ciia chung hodc cac hdn
hop chira chiing, c4c axit béo omega-3 hodc cac dAn xuét cta ching, lactoza, dextroza,
sucroza, manitol, socbitol, xenluloza, natri, sacarin, glucoza va/hodc glyxin; b) chét
boi tron, chfmg han, silic oxit, d4 tan, axit stearic, mubi magie hodc canxi cua no, natri
oleat, natri stearat, magie stearat, natri benzoat, natri axetat, natri clorua va/hodc
polyetylen glycol; ciing ding cho ca vién nén; c) chat két dinh, ching han, magie
nhém silicat, thé nhdo tinh bdt, gelatin, tragacan, metylxenluloza, natri
carboxymetylxenluloza, magie cacbonat, duong tu nhién nhu glucoza hodc beta-
lactoza, chit 1am ngot tr ngd, gdm tu nhién va tbng hop nhu gdm cdy keo, tragacan
ho#c natri alginat, cac chét sap va/hodc polyvinylpyrolidon, néu mudn; d) chit lam rd
thudc, chéng han, tinh bot, aga, metyl xenluloza, bentonit, gdbm xantan, axit alginic
hoac mudi natri ctia né, hodc cac hdn hop chat 1am sui bot; €) chét hép thu, chét tao
mau, chét tao huong vi va chit 1am ngot; f) chét gay nhil hoa hodc chit 1am phan tén,
nhu Tween 80, Labrasol, HPMC, DOSS, caproyl 909, labrafac, labrafil, peceol,
transcutol, capmul MCM, capmul PG-12, captex 355, gelucire, vitamin E TGPS hoégc
cac chét gdy nhii héa chdp nhan dugc khac; va/hodc g) chét 1am ting sy hép thu hop
chét nay nhu xyclodextrin, hydroxypropyl-xyclodextrin, PEG400, PEG200.

Céc ché pham long, dic biét c6 thé tiém duge, vi dy, dugc bao ché béng cach hoa
tan, lam phén tan, v.v.. Vi duy, hop chét dugc boc 16 ndy duoc hoa tan trong hodc duge
tron v6i dung moi duge dung vi du nhu, nudc, nudc mubi, dextroza dang nudc,
glyxerol, etanol, va cic dung mdi tuong tu, theo d6 dé tao thanh dung dich hoic hdn
dich ding trwong tiém dugc. Céc protein nhu albumin, cac hat chylomicron, hodc cac

protein huyét thanh c6 thé duoc sir dung dé hoa tan cac hop chét dugc boc 10.
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Cac hop chit duoc boc 16 ¢b thé ciing dugc bao ché dué6i dang thuéc dan ma cé
thé duogc bao ché tir c4c nhii dich hodc hdn dich chit béo; st dung céc polyalkylen

glycol nhu propylen glycol, 1am chit mang.

Cac hop chit duogc bdc 16 cling co thé dugc cip dudi dang cac hé phan phéi
liposom, nhu c4c tai don 16p nho, cac tui don 16p 16n va cac tai da 16p. Céc liposom ¢
thé dugc tao ra tu nhiéu loai phospholipit khac nhau, chira cholesterol, stearylamin
hoic cac phosphatidylcholin. Theo mot s6 phuong 4n, mang bao chira cac thanh phan
lipit dugc hydrat héa véi dung dich thubc trong nuée dé tao ra 16p lipit bao nang

thudc, nhu duge mo ta trong Patent My b 5,262,564.

Céc hop chit duge boc 1§ cling c6 thé dugc phan phdi bang cach st dung cac
khang thé don dong lam chit mang riéng r& ma cac hop chit dugc boc 10 lién két véi
céc khang thé nay. Cac hop chét dugc boc 19 cling co thé duoc lién két véi cac polyme
tan 13 cdc chit mang thubc c6 thé huéng dich. Cac polyme nay co thd bao gdm
polyvinylpyrolidon, copolyme pyran, polyhydroxypropylmethacrylamit-phenol,
polyhydroxyetylaspanamitphenol, hodc polyetylenoxitpolylysin dugc thé bang céac gbc
palmitoyl. Ngoai ra, cac hop chit dugc boc 10 ¢b thé duoc lién két v6i nhom polyme
phan hity sinh hoc ma 1a hiru dung d8 c6 dugc thubc gidi phong cb kiém soat, vi du,
axit polylactic, polyepsilon caprolacton, axit polyhydroxy butyric, polyorthoeste, cac
polyaxetal, cac polydihydropyran, cac polyxyanoacrylat va céc copolyme khéi ludng
tinh hodc duogc lién két ngang cla hydrogel. Theo mdt phuong an, cac hop chét dugc
boc 10 khong duoc lién két cong héa tri v6i polyme, chéng han, polyme axit

polycarboxylic, hodc polyacrylat.

Viéc cap bang céch tiém ngoai dudng tiéu hoéa no6i chung dugce sit dung dé tiém
va truyén duéi da, trong co hogc tinh mach. Cac ché phim c6 thé tiém c6 thé dugc bao
ché duéi cac dang thong thudng, hodc dudi dang dung dich long hodc hdn dich hodc

c4c dang rén thich hop d8 hoan tan trong chét 16ng trude khi tiém.

Khia canh khac cia sang ché dé cap dén cic dugce phim bao gbdm hop chét c6
cong thac I va chit mang dugc dung. Ché4t mang dugc dung co thé con bao gdm ta
duoc, chét pha loang, hodc chit hoat dong bé mit.

Céc ché phdm c6 thé duoc bao ché theo cac phuong phap tron, tao hat, bao phu

thong thudng, theo tuong Gng, va cac duge pham nay ¢ thé chtra khoang tir 0,1% dén
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khoang 99%, khoang tir 5% dén khoang 90%, hodc khoang tir 1% dén khoang 20%
hop chit dugc boc 1 theo trong lugng hodc thé tich.

Ché d6 liéu st dung hop chit duoc boc 10 nay duge chon theo nhiéu yéu t6 khac
nhau bao gdm gidng, loai, tudi, trong lwong, gidi tinh va tinh trang sttc khoe cta bénh
nhan; mic d6 nghiém trong cua tinh trang cin didu tri; con dudng cip; chirc ning gan
hoic than ctia bénh nhén; va hop chét boc 1 cu thé dugc st dung. Bac s§ hodc thi y s§
¢6 trinh dd trung binh trong linh vyrc nay cé thé d& dang xac dinh va ké don luong hitu

hidu ctia thudc cin thiét dé phong ngira, chong lai hodc kim ham sy tién trién ctia bénh.

Céc liéu hitu hiéu cua cac hop chat dugc boc 19, khi duge st dung dé co6 duogc cac
tac dung chi ra, nam trong khoang tr 0,5 mg dén khoang 5000 mg hop chét dugc bdc
10 nay 1a cin thiét dé didu tri tinh trang. Céc ché phém dé st dung in vivo hodc in vitro
¢6 thé chtra khoang 0,5, 5, 20, 50, 75, 100, 150, 250, 500, 750, 1000, 1250, 2500,
3500, hodac 5000 mg hop chit duoc boc 10 ndy, hoic, trong khoang tir mot luong dén
mdt lugng khac trong danh sich cac liéu. Theo mot phuong an, cic ché phdm & dudi

dang vién nén ma c6 thé dugc khia ranh.

Phuong phép tong hop cac hop chét
Céc hop chat theo séng ché c6 duoc didu ché bing nhiéu phuong phéap khac
nhau, bao gém céc phuong phéap hoa hoc chuin. Con dudng tong hop thich hop dugc

md t& trong phan céc so dd duoc trinh bay dudi day.

Céc hop chat c6 cong thuc (I) thé duoc didu ché theo cdc phuong phap da dugc
Abiét trong linh vuc tbng hop hitu co nhu duge mo ta trong phan so dd téng hop dudi
day. Trong phan cac so dd dugc md ta dudi day, can phai hidu 18 rang cac nhém bao
vé cho c4c nhém nhay cam hodc cdc nhom phan tng duge sir dung néu can thiét theo
c4c nguyén tic chung odc hoa hoc. Cac nhém bao v¢ duge thao tac theo cac phuong
phéap chuén cua téng hop hitu co (T. W. Greene va P. G. M. Wuts, "Protective Groups
in Organic Synthesis", Xuét ban 1dn thir ba, Wiley, New York 1999). Céc nhém nay
duoc loai bd & giai doan thich hop clia quy trinh tbng hop hop chét bang cach st dung
cac phuong phap ma la hién nhién 16 rang ddi véi cac chuyén gia trong linh vuc nay.
Céc quy trinh chon loc, nhu cac diéu kién phan ung va thu tu thuc hién, s& nhét quan

v6i phuong phap didu ché cac hop chit c6 cong thuc (I).

Céac chuyén gia trong linh vuc nay s&€ nhan thdy trung tdm bt dbi xung ton tai
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trong cac hop chét c6 cong thirc (I). Do dé, sang ché bao gdm ca cic chét dong phan
14p thd (trir khi dugc chi ra trong tong hop) va bao gdm khong chi cac hop chit
raxemic ma céc chat ddng phan dbi anh va/hogc cac chét ddng phan khong d6i quang
riéng. Khi hop chét dugc mong muén dudi dang chét ddng phan doi anh hodic chét
ddng phan khong dbi quang riéng, n6 c6 thé nhan dugc bang phuong phép tbng hop
1ap thé dzc thu hodc bang cach hoa tan san phém hodc chét trung gian thich hop bét ky.
Viéc hoa tan san phém cudi, chit trung gian, hodc vét liéu ban dau c6 thé duge thuc
hién bang phuong phép thich hop da biét trong linh vuc ndy. Vi du xem,
"Stereochemistry of Organic Compounds" cua E. L. Eliel, S. H. Wilen, va L. N.
Mander (Wiley-Interscience, 1994).

Céc hop chit duoc mé ta & ddy c6 thé duge diéu ché tir cac vat liu ban dau c6
ban trén thi truong hodc duoc téng hop bang cach st dung cac quy trinh hitu co, vO0 co

va/hodc enzym.
Diéu ché cac hgp chét

Cac hop chit theo sang ché ¢6 thé duogc didu ché theo nhiéu cach dugc céac
chuyén gia trong linh vuc tbng hop hitu co biét rd. Vi du, cac hop chét theo sang ché
¢6 thé dugc tdng hop bing cach sur dung cac phuong phap dugc md ta dudi day, cung
véi cac phuong phap tbng hop di biét trong linh vuc hoa tbng hop hitu co, hodc céc
phuong phép cai bién tir d6 nhu duogc cac chuyén gia trong linh vuc nay nhén thay ro.
Céc phuong phéap uu tién bao gbm nhung khong gi¢i han & cac phuong phap dugc mo
ta dudi day. Cac hop chét c6 cong thic (I) theo sang ché c6 thé dugc tong hop theo
c4c bude dudi diy duge dua ra trong cac so dd 1-2, ma bao gdm cac trinh tu khac
nhau khi két hop cac chét trung gian II, IIL, IV, va V. Vit liéu ban dau dugc mua trén
thi truong hodc duogc didu ché bang cac phuong phap da biét trong céc tai liéu dugc

b4o cdo nay hodc nhu dugc minh hoa.
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v \' , trong d6 Re=Rs=H

' trong d6 A, U, W1, W2, W3, Ri-Rg dugc dinh nghia trong cong thuc (I).

Céc cach tbng quéat dé didu ché cac phan ti dich co cong thic I bang cach st
dung cac chét trung gian I, II1, IV, va V dugc dua ra trong so dd 1 va 2. Su thay thé
cac aryl halogenua (IIT) bang cac chéit trung gian amin (1) dudi cac didu kién thé 4i
nhan chudn st dung bazo nhu N,N-diisopropyletylamin, va/hodc kali cacbonat, xesi
cacbonat trong dung mdéi DMSO hodc DMF thu dugc cac hop chét c6 cong thic 1.
Phan tng amin hoéa khir aldehyt (IV) v6i amin (V) duge thuc hién theo quy trinh chuén
(AcOH va NaBH(OAc)s) dé didu ché hop chét c6 cong thie I (trong d6 R4=Rs=H).
Hon hop chia cac chit ddng phan d6i anh, cac chit ddng phan khong d6i quang, cic
chét ddng phan cis/trans thu dugc tir quy trinh nay c6 thé duoc tach thanh céc thanh
phén don 1é ciia chung bang k§ thuat mudi ddng phan quang hoc, sdc ky bang cach sir
dung cdt pha chuén, pha nguoc hodc sic ky bét ddi, tuy thudc vao ban chit cua viéc

tach nay.

Cin hidu ring trong ban mo ta ndy va cac cong thirc duge thé hién & trén, cac
nhém khéc nhau A, U, W1, W2, W3, Ri-Rs, va Rg va cac nhom bién doi khac nhu dugc

dinh nghia & trén, trlr khi duoc chi ra khac. Ngoai ra, d6i voi cac muc dich tong hop,
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cac hop chét & cac so dd 1 va 2 chi don thuan 13 dai dién cho céc géc duoc chon dé
minh hoa cho phuong phép tdng hop tong quét hop chét c6 cong thirc I nhu duge dinh
nghia & day.

Vi du thyce hién sang ché

Séang ché con duge minh hoa bdi cac vi du va céc so dd tdng hop duéi day, ma
khong dugce hiéu 13 giéi han sang ché & pham vi hodc tinh than & cac quy trinh cu thé
duoc mo ta ¢ day. Phai hiéu ring cac vi du dugc dua ra la dé minh hoa c4c phuong an

nhét dinh va khong lam giéi han pham vi cia sang ché dugc du dinh theo do.

Bang 6 dua ra hoat tinh cua céac hop chit minh hoa c6 cong thirc I trong cac thir
nghiém IDHI1-R132H, IDH1-R132C, IDHI-MS-HTC116-R132H, va IDH1-MS-
HTC116-R132C.

Phuong phép phan tich, vat liéu va trang thiét bi

Trir khi ¢6 luu y khéc, céac chit phan tng va cac dung mdi dugc st dyng nhu
dugc mua tir cic nha cung chp. Phd cong hudng tir hat nhan proton (NMR) dugc thu
trén may quang phd Bruker hodc Varian & tAn sb 300 MHz. Phd dugc thu & ndng 0
tinh theo ppm (8) va tinh trang lién két lién tuc, J, dugc bao céo trong Hertz.
Tetrametylsilan (TMS) duoc st dung lam chit chudn ndi. Phd khdi duoc thu bing
cach st dung thiét bi quang phd khéi ké t& cuc don Waters ZQ (Waters ZQ Single
Quad Mass Spectrometer) (ion héa phun dién tir giit ion (ESI)). Céc két qua phan tich
séc ky long hiéu ning cao (HPLC) thu dugc bang cach st dung cdt XBridge Phenyl
hodc C18 (5 pm, 50x4,6 mm, 150x4,6 mm hodc 250%4,6 mm) v6i dau do UV (Waters
996 PDA) & budc séng 254 nm hodc 223 nm bang cach st dung chuong trinh gradien
dung moi chuén (Phuong phap 1-4).

Phurong phdp LCMS 1 (ESI, phwong phdp 4 phit):

Trang thiét bi:

HPLC: Waters HT2790 Alliance  MS: Khi phd ké t cyc don Waters ZQ
UV: Waters 996 PDA

Cac diéu kién:

Pha dong A nudc 95%/metanol 5% v6i axit formic 0,1%
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Pha dong B (B) Metanol 95% /nuéc 5% voi axit formic 0,1%

Cot XBridge Phenyl hodc C18, 5 pm 4,6 x 50 mm

Nhiét do cot Nhiét ¢ moi truong

Gradien cua LC B 5-95% tuyén tinh trong 2,5 phit, giit B 95% dén
3,5 phut

Tbc @6 luu LC 3 mL/phit

Budc song UV 220 nm va 254 nm

Ché do ion hoa Ton héa phun dién ti; duong/am

LCMS phurong phdp 2 (ESI, phwong phdp 10 phuit):

Trang thiét bi:

HPLC: Waters HT2790 Alliance MS: Khdi phd ké tir cuc don Waters ZQ
UV: Waters 996 PDA

Céc diéu kién:

Pha dong A (A) nudc 95%/metanol 5% véi axit formic 0,1%

Pha déng B (B) metanol 95%/nudc 5% véi axit formic 0,1%

Cot XBridge C18, 5 pm 4,6 x150 mm

Nhiét do cot Nhiét d6 moi truong

Gradien cia LC B 5-95% tuyén tinh trong 5,5 phut, gitt B 95%
dén 7,5 phut

Tbc @ luu LC 1,2 mL/phiit

Buédc song UV 220 nm va 254 nm

Ché d6 ion hoa Ton héa phun dién tir; duong/dm

LCMS phurong phdp 3: (APCI, 20 phiit)

Trang thi€t bi va cac dicu kién:

HPLC-Loat Agilent 1100.

Cot: Agela Technologies Durashell C18, 3 um, 4,6 x 50 mm,).
Pha dong A: ACN + TFA 0,1 %.

Pha dong B: Nudc + TFA 0,1 %.
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Gradien: Thoi gian (phut) %B

95

15 05
18 05
20 95

Téc @6 lvu: 1 mL/phut.
Nhiét do cot: Moi truong.
DPau do: 254 nm.

LCMS Phwong phép 4 (ESL, phwong phdp 2,5 phut):

Trang thiét bi va céc didu kién:

HPLC: Waters Acquity Binary

Solvent Manager MS: diu do khéi phd Waters ZQ
UV: Waters Acquity PDA

Pha déng A (A) nuéc 95%/axetonitril 5% véi axit formic 0,1% trong
amoni format 10 mM

Pha déng B (B) Axetonitril 95% /nudc 5% véi axit formic 0,09%
Waters Acquity UPLC BEH C18, 1,7 um, 2,1'x

Cot 50mm

Nhiét do cot 35°C

Gradien ctia LC B 5-100% trong 2,0 phut, giit B 100% dén 2,2 phut

Tbc dd lvu LC 0,6 mL/phtit

Budc séng UV 220 nm va 254 nm

Ché d6 ion hoa Ton héa phun dién tir; dwong/am

Céc ky hiéu viét tit dwoc stk dung trong phén Vi du dwdi ddy va trong ban mé td nay

la:

AcxO axetic anhydrit

ACN axetonitril

BOP amoni 4-(3-(pyridin-3-ylmetyl)ureido)benzensulfinat
CDCl3 cloroform dugc doteri hoa
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DCM
DCE
DEAD
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DIEA
DMA
DME
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DMP
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EtOAc
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TH NMR
HOAc
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HCI
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HPLC
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xesi cacbonat CuSOs ddng sulfat
chuyén dich héa hoc

diclometan hodc metylen clorua
1,2-dicloetan

dietyl azodicarboxylat

diisopropyl azodicarboxylat

N, N-diisopropyletylamin

N, N-dimetylaxetamit

dimetoxyetan

N, N-dimetylformamit

Dess-Martin Periodinan
dimetylsulfoxit

dimetylsulfoxit dugc doteri hoa
1,1'-Bis(diphenylphosphino)feroxen
N-(3-dimetylaminopropyl)-N _etylcarbodiimit hydroclorua
axit etylendiamintetra axetic

luong du chit ddng phan d6i anh

etyl axetat

etanol

phd cong huong tir hat nhan proton
axit axetic
2—(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-
tetrametylisouroni hexaflophosphat
axit clohydric
1H-benzo[d][1,2,3]triazol-1-ol hydrat
sic ky 16ng &p suét cao

Hec

rugu isopropyl

kali axetat

kali cacbonat

lithi nhém hydrua

sdc ky 16ng/khd khéi
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(M+1) khéi luong + 1

m-CPBA axit m-cloperbenzoic

MeOH metanol

MeMgBr metyl magie bromua

MS phd khéi

NaBH4 natri borohydrua

Na2SO04 natri sulfat

Pd(dppf)Ch [1,1'-Bis(diphenylphosphino)feroxen] diclopaladi(II)
Paladi tetrakis Tetrakis(triphenylphosphin)paladi(0)

Rt thoi gian luu

TBDMS-C1 Tert-butyl dimetylsilyl clorua

TEA trietylamin

THF tetrahydrofuran

TLC séc ky 16p mong

Xantphos 4,5-Bis(diphenylphosphino)-9,9-dimetylxantan

Vi du 1 -- Chét trung gian I1-1:(S)-3-(1-aminoetyl)-6-cloquinolin-2(1H)-on

hydroclorua

>(S.\NH2

®)
o Q
cl 8

N CuSO0y4, 55°C, N

DCE, qua dém

HCI1 1IN, dioxan ¢

I \@(fwz “HCI
hdi Iuu qua dém N0
H

-1

MeMgBr, DCM cl : (R)(]S?

e\vigor, B N

-50 dén -70°C, 3 gio N~ ~Cl
Pugc tach dudi dang chat dng
phan khéng doi quang chinh

Bucre-1: (R,E)—N—((2,6-dicloquin01in-3-yl)metylen)-Z-metylpropan-Z—sulﬁnamit.

?
CImN\‘(SR)\\/
N >l
Thém CuSO4 (16,0 g, 100,25 mmol) vao hdn hop chira 2,6-dicloquinolin-3-

carbaldehyt (15,0 g, 66,37 mmol) va (R)-2-metylpropan-2-sulfinamit (8,85 g, 73,14
mmol) trong 1,2-dicloetan (150 mL). Gia nhiét hdn hop tao thanh dén 55°C va khudy
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& 55°C qua dém. Sau khi phan tich TLC va MS chi ra céc vét liéu ban dAu bién mét
hoan toan, 1am lanh hdn hop nay dén nhiét d9 trong phong va loc qua dém Celite®. Sau
d6 rira dém Celite nay bing CH2CI2. Lam bay hoi dich loc dén kho trong chdn khdng
va tinh ché bing sic ky cot SiO2 (cde hexan 0 dén 25% /EtOAc) thu dugc hop chét néu
& d& muc, (R,E)-N-((2,6-dicloquinolin-3-yl)metylen)-2-mety1propan—2-sulﬁnamit, la

chét rén mau vang (17,7 g, hiéu suit 81%).
Buée-2: (R)-N-((S)-1 -(2,6-dicloquinolin-3-yl)etyl)-2-metylpropan-2-sulﬁnamit.

- 0
DRI
N~ °CI
Thém tirng giot MeMgBr (dung dich 3M trong dietyl ete, 13,5 mL, 40,54 mmol)

vao dung dich (R,E)-N-((2,6-dicloquinolin-3-yl)metylen)-2-mety1pr0pan-2-sulﬁnamit
(8,85 g, 26,88 mmol) trong CH2CI2 khan (200 mL) & -60°C. Khudy hdn hop phén tng
tao thanh ¢ khoang -60 dén -50°C trong 3 git va sau d6 khudy & -20°C qua dém trong
mbi trudng khi Na. Sau khi phan tich TLC va MS chi ra céc vat li¢u ban dAu bién mét
hoan toan, thém NH4Cl bdo hoa (163 mL) & -20°C vao va khudy hdn hop tao thanh
trong 10 phut. Chiét pha nudc bing CH2Cla (100 mL x 3), 1am khé trén Na;SO4 khan,
loc, va lam bay hoi. Tinh ché phéan cin bing sac ky cot trén hé sic ky ISCO® (SiO2:
Cot vang; gradien; cac hexan dén EtOAc 100%) dé tao ra hop chit néu & d& muc, (R)-
N—((S)-1-(2,6-dicloquinolin—3-yl)etyl)-2-metylpr0pan-2-sulﬁnamit, 1a chdt rin mau
vang (5,8 g, hiéu suét 63%).
Bueée-3: (S)-3-(1-aminoetyl)-6-cloquinolin-2(1H)-on hydroclorua (I1-1).

C z
| Xr7(s)"NH, HCI
N~ 0
H

Gia nhiét & nhiét do hdi luu hdn hop chira (R)-N-((S)-1-(2,6-dicloquinolin-3-
yl)etyl)-2-metylpropan-2-sulfinamit (6,6 g, 19,13 mmol) trong 1,4-dioxan (41 mL) va
HCI IN (41 mL) qua dém. Lam bay hoi dung moéi trong chén khéng va hoa tan phan
can tao thanh trong nudc néng va lam dong kho. Nghién nhd san pham tho véi dietyl
ete thu duoc hop chit néu & @& muc II-1 1a chit rdn mau vang (9,0 g, ee: 98,4%). H
NMR (300 MHz, DMSO-ds ): 8 ppm 12,4 (b7 s, 1 H), 8,32 (br s, 2 H), 8,07 (s, 1 H),
7,85 (d, J=2,2 Hz, 1 H), 7,63 (dd, JI1 = 8,8 Hz, J2 = 2,5 Hz, 1 H), 7,40 (d, J= 8,8 Hz,
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1 H), 4,40-4,45 (m, 1 H), 1,53(d, J = 8,5 Hz, 3 H). LCMS (Phuong phap 3): Rt 3,42
phut, m/z 223,1 [M+H]".

Vi du 2-- Chét trung gian I1-2:(R)-3-(1-aminoetyl)-6-cloquinolin-2(1 H)-on

hydroclorua.

D NH,

RN 0 0
cl CHO ° cl S MeMgBr, THF cl W
v eivigor, B ~
® : Rl SR
N CuSOq, 55°C N 0°C, 3 gio N~ >l

Cl Cl
DCE, qua dém

HCI 1IN, dioxan, CI\@\/TENHZHCI
N~ ~O
H

Céc chat dong phan khong déi quang
duoc tach bang phuong phép sac ky
¢t pha chuén

150°C, 30 phit

-2

Bucc-1: (R)-N-((2,6-dicloquinolin-3-yl)metylen)-2-mety1propan-2-sulﬁnamit.

Thém CuSO4 (530 mg, 3,31 mmol) vao hdn hop chia 2,6-dicloquinolin-3-
carbaldehyt (500 mg, 2,21 mmol) va (R)-2-metylpropan-2-sulfinamit (295 g, 2,43
mmol) trong 1,2-dicloetan (15 mL). Gia nhiét hdn hop tao thanh dén 55°C va khudy &
55°C trong 18 gi. Khi phan tich TLC va MS chi ra céc vét ligu ban dAu bién mét hoan
toan, 1am ngudi hdn hgp phan Gng dén nhiét do trong phong va loc qua dém Celite®.
Sau d6 rira dém Celite nay bang CH2CI2. Lam bay hoi dich loc dén kho trong chdn
khéng va tinh ché bing sic ky ct trén h¢ sac ky ISCO® (SiO2; cac hexan dén EtOAc
60%/cac hexan) thu duoc hop chit néu & d& muc, (R)-N-((2,6-dicloquinolin-3-
yl)metylen)-2-metylpropan-2-sulfinamit, 1a chét rin mau vang (510 mg, hi€u suét
70%).

Buoc-2: (R)-N—((R)-1-(2,6-dicloquinolin—3-yl)etyl)-2-mety1propan-2-sulﬁnamit.

Thém ting giot MeMgBr (dung dich 3M trong dietyl ete, 0,56 mL, 1,687 mmol)
vao dung dich (R)-N—((2,6-dicloquinolin-3-yl)metylen)-2-mety1propan-2-sulﬁnamit
(505 mg, 1,534 mmol) trong THF khan (8 mL) & 0°C. Khuéy hdn hgp nay & 0°C trong
3 gid trong moi trudong khi Na. Sau khi phén tich TLC va MS chi ra cac vét li¢u ban
d3u bién mét hoan toan, thém NH4Cl béo hoa (5SmL) ¢ 0°C vao va khudy hdn hop tao
thanh trong 10 phat. Chiét pha nuéc bing EtOAc (10 mL x 3), 1am kh6 trén NaxSO4
khan, loc, va 1am bay hoi. Tinh ché ph'?m can b%mg sic ky cot trén hé séc ky ISCO®
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(SiO2; céc hexan dén EtOAc 80%/cac hexan) thu dugc hop chit néu & d& muc 1a chit
ddng phan R,R 1a chét rin mau vang nhot (200 mg, 38%) va chét ddng phan R,S 12 chét
ran mau vang nhot (93 mg, hiéu sut 18%).

Butée-3: (R)-3-(1-aminoetyl)-6-cloquinolin-2(1/)-on hydroclorua (I1-2).

cl
\@T’%Nmﬂu
NS0
H

Gia nhiét hdén hop chira (R)-N-((R)-1-(2,6-dicloquinolin-3-yl)etyl)-2-
metylpropan-2-sulfinamit (190 mg, 0,55 mmol) trong 1,4-dioxan (2 mL) va HCI IN
(1,1 mL, 1,1 mmol) t&i 150°C trong 30 phit trong 16 phén Gmg vi song. Lam bay hoi
dung mdi va hoa tan phén cin trong nudc nong va dong kho thu duge hop chét néu &
d& muc I1-2 1a chit rdn mau vang (148 mg, hiéu suét dinh luong). 'H NMR (300 MHz,
DMSO-d6 ): & ppm 12,35 (br s, 1 H), 8,28 (br s, 2 H), 8,05 (s, 1 H), 7,86 d,J=22
Hz, 1 H), 7,63 (dd, JI = 8,8 Hz, J2=2,5Hz, 1 H), 7,40 (d, /=88 Hz, 1 H), 4,40-4,45
(m, 1 H), 1,53 (d, J= 8,5 Hz, 3 H). LCMS (Phuong phép 3): Rt 3,40 phut, m/z 223,1
[M+H]".

Vi du 3 — Phuong phép thay thé khac dé didu ché Chét trung gian II-1

1
Q VSN
\©\A \’< cac xylen N 2 ©
Ti(OEt)4, THF

h011uu NENe)
H
o) H
& NaBH HCI/M oH Cl :
S 4 X , e X7 "NH
0 N0
” o THF soc N

-1
ee >98%

Buée-1: 3-Axetyl-6-cloquinolin-2(1H)-on.
CI\C(\ILO
N~ 0
H
Gia nhiét hdn hop chira 2-amino-5-clobenzaldehyt (0,5 g, 3,21 mmol) va 2,2,6-

trimetyl-4H-1,3-dioxin-4-on (0,594 g, 4,18 mmol) trong cac xylen (10 mL) trong moi

trudng khi nito & nhiét do hoi luu trong 3 gid va sau d6 lam ngudi dén nhiét do trong
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phong. Loc hén hop phan tng va rira bang cac xylen hai 1in thu duoc hop chéit néu &
dé muc, 3-axetyl-6-cloquinolin-2(1H)-on (330 mg, 46,3 %). 'H NMR (300 MHz,
DMSO-d6): & ppm 12,22 (br, 1 H), 8,41 (s, 2 H), 8,00 (s, 1 H), 7,63 (d, J = 8,8 Hz, 1
H), 7,32 (dd, JI = 8,8 Hz, J2 = 2,5 Hz, 1 H), 2,58 (s, 3 H). LCMS (Phuong phép 1):
m/z 222,94 [M+H]".

Buée-2: ((S)-N-((S)-1-(6-clo-2-0x0-1,2-dihydroquinolin-3 -yl)etyl)-2-metyl propan-2-

sulfinamit.

- 0
cm@\/ﬁ”’(i\ﬁ
N“~o

Gia nhiét hdn hop chira tetractoxytitan (144 mg, 0,632 mmol), (5)-2-
metylpropan-2-sulfinamit (38.3 mg, 0,316 mmol), va 3-axetyl-6-cloquinolin-2(1H)-on
(70 mg, 0,316 mmol) trong THF (20 mL) t6i 80 °C qua dém va sau d6 1am ngudi dén
nhiét do trong phong. Thém NaBH4 (59,7 mg, 1,579 mmol) ¢ -50 °C vao hdn hop nay.
Sau d6 1am Am tir tir hdn hop nay dén nhiét d trong phong qua dém. Thém MeOH 2
mL) vao dé dap t4t phan tng bang céach trung hoa lugng NaBHa du va tiép d6 1a thém
nuée vao. Loc hdn hop tao thanh d2 loai bd céc chit rin va chiét pha nuéc bang
EtOAc hai I3n, 1am kho trén Na;SOs va ¢d can. Tinh ché phan can trén hé sdc ky
Biotage® sir dung cot 25 g SiO2 véi gradien rira gidi (EtOAc 20% dén 100%/céc
hexan, sau d6 MeOH 0-5%/DCM) thu dugc (S)-N-((S)-1-(2,6-dicloquinolin-3-yl)etyl)-
2-metylpropan-2-sulfinamit (39 mg, hiéu suit 38%). 'TH NMR (300 MHz, DMSO-ds ):
& ppm 12,05 (br, 1 H), 7,95 (s, 1 H), 7,84 (s, 1 H), 7,38(d, J = 8,8 Hz, 1 H), 5,76 (d,J
= 8,06 Hz, 1 H), 5,37 (m, 1 H), 4,55(m, 1 H), 1,44 (d, J = 6,82 Hz,3 H), 1,18 (5, 9 H).
LCMS (Phuong phap 1): Rt 2,22 phut; m/z 327,96 [M+H]".

Buée-3: (S)-3-(1-aminoetyl)-6-cloquinolin-2(1H)-on hydroclorua (II-1 ).

o :
l X7(S)"NH, HCI
N~ 0
H

Thém HCI (2 mL, 8,0 mmol, 4M trong 1,4-dioxan) vao dung dich ((S)-N-((S)-1-
(6-clo-2-0x0-1,2-dihydroquinolin-3-yl)etyl)-2-metyl propan-2-sulfinamit (150 mg,
0,459 mmol) trong MeOH (5 mL). Khudy hon hgp nay & nhiét do trong phong qua
dém. Thém 6 mL etyl ete vao hdn hop nay va thu hdi két tia tao thanh bang cach loc,
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rira bang etyl ete (2 x), va sau d6 lam kho thu dugc (S)-3-(1-aminoetyl)-6-cloquinolin-
2(1H)-on hydroclorua (50 mg, hi¢u sult 42%). 'H NMR (300 MHz, DMSO- ds ): &
ppm 12,4 (br s, 1 H), 8,32 (br s, 2 H), 8,07 (s, 1 H), 7,85 (d, J= 2,2 Hz, 1 H), 7,63 (dd,
JI = 8,8 Hz, J2 =2,5 Hz, 1 H), 7,40 (d, J= 8,8 Hz, 1 H), 4,40-4,45 (m, 1 H), 1,53 d,J
= 8,5 Hz, 3 H). LCMS (Phuong phép 1): Rt 1,22 phut, m/z 223,1 [M+H]*. B9 tinh
khibt ddng phan dbi anh (% ee) II-1 (>98%) dugc xdc dinh bang phan tich HPLC tich
ddng phan dbi quang.

Vi du 4 — Phuong phép didu ché thay thé (R)-3-(1-aminoetyl)-6-cloquinolin-2(1H)-on
hydroclorua (II-2).

g
cl o) , Q >f(R)\NH2
\Cﬁo o jé céac xylen Cl\c(\rk
o) s
NH, h6i luu N o Ti(OEt)4, THF
0 H
2 NaBH ('s? cl
a Cl - HCI/MeOH
Cl S 4 2 W X NH
¢ N0

_5Q°
H 0 THF -50°C H

-2
ee >98%

Buée-1: ((R)-N-((R)-1-(6-clo-2-0x0-1,2-dihydroquinolin-3 -yl)etyl)-2-metyl propan-2-

. ?
RN,
H (R)\’<
N~ 0
H

Gia nhiét hdn hop chira tetractoxytitan (412 mg, 1,805 mmol) (R)-2-

sulfinamit

metylpropan-2-sulfinamit (131 mg, 1,083 mmol) va 3-axetyl-6-cloquinolin-2(1H)-on
(160 mg, 0,722 mmol) trong THF (20 mL) t6i 80 °C qua dém, sau d6 lam ngudi dén
nhiét do trong phong. Thém NaBHj (137 mg, 3,61 mmol) -50 °C vao hdn hop nay. Sau
d6 1am 4m tir tir hdn hop nay dén nhiét d6 trong phong qua dém. Thém MeOH (2 mL)
vao dé dép tat phan Gng bang cach trung hoa lvgng NaBHs4 du va tiép d6 1a thém nudc
vao. Loc hdn hop tao thanh dé loai bé céc chit rén va chiét pha nude bang EtOAc hai
14n, 1am kho trén Na;SO4 va cd can. Tinh ché phén cin trén hé séc ky Biotage® st
dung c6t 25 g SiO: v6i gradien rira giai (EtOAc 20 dén 100%/céc hexan, sau do6
MeOH 0-5%/DCM) thu dugc ((R)-N-((R)-1-(6-clo-2-0x0-1,2-dihydroquinolin-3-
yl)etyl)-2-metyl propan-2-sulfinamit (157 mg, hiéu suét 66%). '"H NMR (300 MHz,
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CDCl3 ):  ppm 11,31 (br, 1 H), 7,35 (s, 1 H), 7,07-7,22 (m, 2 H), 5,86 (d, J = 9,3Hz, 1
H), 5,37 (m, 1 H), 4,55 (m, 1 H), 1,56 (d, J = 6,94 Hz, 3 H), 1,32 (s, 9H). LCMS
(Phuong phap 1): Rt 2,20 phut, m/z 327,96 [M+H]".

Buéc-2: (R)-3-(1-aminoetyl)-6-cloquinolin-2(1H)-on hydroclorua (II-2).

Clﬁ@(\/ﬁl}NHzHCI
N"0
H

Thém HCI (2 mL, 8,00 mmol, 4M trong 1,4-dioxan) vao dung dich (R)-N-((R)-1-
(6-clo-2-oxo-1,2-dihydroquinolin-3-yl)etyl)-2-metylpropan-2-sulfinamit ~ (150  mg,
0,459 mmol) trong MeOH (5 mL). Khudy hdn hop niy & nhiét do trong phong qua
dém. Thém 6 mL etyl ete vao hdn hop nay va thu hdi két tia tao thanh bang cach loc,
rira bang etyl ete (2 x), va sau d6 1am kho thu dugc (R)-3-(1-aminoetyl)-6-cloquinolin-
2(1H)-on hydroclorua (80 mg, hiéu suét 67%). '"H NMR (300 MHz, DMSO-ds ): &
ppm 12,32 (br s, 1 H), 8,34 (br, 2 H), 8,06 (s, 1 H), 7,81 (s, 1 H), 7,58 (d, J = 8,82 Hz,
1 H), 7,31 (d, J = 8,83 Hz, 1 H), 4,40-4,45 (m, 1 H), 1,53 (d, J= 6,81 Hz, 3 H). LCMS
(Phwong phap 1): Rt 1,20 phit, m/z 223,1 [M+H]*. P tinh khiét ddng phan ddi anh
(% ee) TI-2 (>98%) duoc xé4c dinh bing phan tich HPLC tach ddng phan ddi quang.

Vi du 5 -- Chét trung gian II-3: (S)-3-(1-aminoetyl)-6-clo-7-floquinolin-2(1H)-on.

.8
DMF HoN

. cl
CID\ Ac;0, DIEA C'j@ J% POCl, mo
P
. NH, F NS0 F N> cl

EtOAc THF, Ti(OiPr)4

MeMgBr
Q oy o ﬁ HCl
CIWN/S\K -60°C den rt X H’ \’< . c X NH, HCI
~
F NT >cl F N el F N~ 0

H
113
Burée-1: N-(4-clo-3-flophenyl)axetamit.

AU

Thém ting giot Ac2O (7,1 mL, 75 mmol) vao dung dich 4-clo-3-floanilin (10,00
g, 68,7 mmol) va DIEA (13,2 mL, 76 mmol) trong EtOAc (200 mL). Khudy dung dich
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nay & nhiét d6 trong phong qua dém. Khi phan tich LCMS chi ra phan tng da hoan
thanh, rira dung dich nay bang nude (2 x 100 mL) va nude mudi (100 mL), 1am khd
(Na2S04), loc, va 1am bay hoi dudi ap suét giam thu duoc san phém 1a chit rin mau
tring. Két qua phan tich LCMS va IH NMR la phu hgp voi N-(4-clo-3-
flophenyl)axetamit (12,39 g, 66,0 mmol, hiéu suit 96 %). 'H NMR (300 MHz,
DMSO-ds): & ppm 10,26 (s, 1 H), 7,77 (dd, J = 12,17, 2,20 Hz, 1 H), 7,49 (dd, J =
8,60, 8,60 Hz, 1 H), 7,30 (dd, J = 8,79, 2,35 Hz, 1 H), 2,06 (s, 3 H). LCMS (Phuong
phéap 1): m/z 188 [M+H]".

Bue6e-2: 2,6-diclo-7-floquinolin-3-carbaldehyt.
F N/ Cl

Ong duogc bit kin bang mang va dugc dat trong moi truong khi nito. Thém DMF
(9,5 mL, 123 mmol) vao bing bom tiém va sau d6 lam ngudi trén bé nuéc da. Thém
timg giot POCl; (37 mL, 397 mmol) vao bing bom tiém (trong thoi gian 25 phut). Dé
dung dich mau d6 nay 4m 16n dén nhiét do trong phong (trong thoi gian 20 phut), sau
d6 bd mang bit va xu ly hdn hop nay véi N-(4-clo-3-flophenyl)axetamit (7,00 g, 37,3
mmol). Sau d6 day kin bng va khudy dung dich nay ¢ 80°C qua dém. Nho dung dich
nay bang pipet 1én da, dan dén su tao thanh két tia mau vang. Thu hdi két taa trén
phéu Buchner va rira bang nuéc (500 mL), trong khi hau hét két tia bi hoa tan. Lam
kho banh loc thu duge 427,6 mg hop chat néu & d& muc la chit rin mau vang nhot.
Két qua phan tich LCMS va 'H NMR 1a phu hop voéi 2.6-diclo-7-floquinolin-3-
carbaldehyt khong tinh khiét (427,6 mg, 1,752 mmol, hi¢u suit 4,70%). Vat liéu nay
dugc st dung ma khong cAn tinh ché tiép. 'TH NMR (300 MHz, DMSO-ds): 6 ppm
10,36 (s, 1 H), 8,99 (s, 1 H), 8,67 (d, J= 8,21 Hz, 1 H), 8,13 (d, J=10,26 Hz, 1 H),
5,76 (s, 1 H). LCMS (Phuong phap 1): m/z 244 [M+H]".

Buoc-3: N—((2,6-diclo-7-ﬂoquinolin-3-yl)metylen)-Z-metylpropan-2-sulﬁnamit.

O
1l
F NI
Dit hdn hop chia 2,6-diclo-7 -floquinolin-3-carbaldehyt (424,4 mg, 1,739 mmol)

va 2-metylpropan-2-sulfinamit (253,8 mg, 2,094 mmol) trong mdi trudng khi nito. Sau
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d6 thém bing bom tiém THF (4 mL) va titan (IV) isopropoxit (Ti(OPr)4) (1,00 mL,
3,41 mmol) vao va khudy thé huyén phu tao thanh ¢ nhigt dd trong phong trong 48
gid. Khi phén tich LCMS chi ra phan (mg d4 hoan thanh trd nén trong suét. Dap tét
phén tng bang cach thém ting giot dung dich NH4Cl bo hoa trong nude (2 mL) vao.
Nghién nh6 hdn hop nay véi EtOAc (100 mL), va thu hdi chét rin trén phéu Buchner,
va rira bing EtOAc (50 mL). Rira dich loc béng nude mubi (50 mL), lam kho
(Na2S04), loc, va 1am bay hoi dudi ap suit giam thu duoc 574,3 mg hop chét néu & @&
muc 12 chit rdn mau vang. Két qua phan tich LCMS va IH NMR 1a phu hop v6i (E)-N-
((2,6-dic10-7-ﬂoquinolin—3-yl)metylen)-2-mety1propan-2-sulﬁnamit (574,3 mg, 1,654
mmol, hiéu sudt 95%). '"H NMR (300 MHz, DMSO-d): & ppm 9,13 (s, 1 H), 8,87 (s, 1
H), 8,67 (d, J =821 Hz, 1 H), 8,11 (d, J = 10,26 Hz, 1 H), 1,25 (s, 9 H). LCMS
(Phuong phap 1): m/z 347 [M+H]".

Buéc-4: N-(1-(2,6-diclo-7-floquinolin-3 -yl)etyl)-2-metylpropan—2-su1ﬁnamit.

Q
cl \/ ﬁ/sj<
F N~ Cl

Cho N—((2,6-dic10-7-ﬂoquinolin-3-yl)metylen)-2-mety1propan-2-su1ﬁnamit
(573,6 mg, 1,652 mmol) vao binh cau day tron dung tich 100 mL trong moi truong khi
nito. Thém DCM (14 mL) vao va lam lanh huyén phu tao thanh trong bé da
kho/cloroform (dén xép xi -60°C). Sau d6 thém ting giot metyl magie bromua
(MeMgBr) (3M trong etyl ete, 0,83 mL, 2,490 mmol) vao. Khuiy hdn hop phan tmg &
-60°C trong vai gio, va sau d6 ¢ -20°C qua dém. b3t hon hop phan Gng trong bé nude
da va xi ly ting giot voi nuée (7 mL). Pha logng hdn hop nay bang nuéc (150 mL) va
chiét bing EtOAc (3 x 50 mL). Thém silica gel vao cdc dich chiét da dugc gop lai va
lam bay hoi mau duéi ap suit giam. Tinh ché mau nay bang sac ky cot trén hé sic ky
MPLC Biotage® (rira giai bang EtOAc 0 dén 100% trong cac hexan va véi sy ria giai
déng dong khi d6 céc pic dugc rira giai) thu dugc 226,3 mg hop chét néu & dé muyc 1a
chit tén mau vang nhat. Dit ligu phéan tich LCMS va 'H NMR la phu hop véi N-(1-
(2,6-diclo-7 -ﬂoquinolin—3-yl)etyl)-2-metylpropan-2-sulﬁnamit (226,3 mg, 0,623
mmol, hiéu sut 25,02%). 'H NMR chi ra chét ddng phan khong ddi quang don. 'H
NMR (300 MHz, DMSO-ds): 5 ppm 8,52 (s, 1 H), 8,47 (d, J=17,92 Hz, 1 H), 8,01 (d,
J=10,26 Hz, 1 H), 5,66 (d, J= 6,16 Hz, 1 H), 4,83 (q, J = 6,60 Hz, 1 H), 1,60 (d, J =
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6,74 Hz, 3 H), 1,13 (s, 9 H). LCMS (Phuong phép 1): m/z 363 [M+H]".

Buée-5: 3-(1-aminoetyl)-6-clo-7-floquinolin-2(1H)-on hydroclorua (II-3).

F N"So HC
H

Tron miu bao gdm N—(1-(2,6-diclo-7-ﬂoquinolin-3-yl)etyl)-2-mety1propan-2-
sulfinamit (226,3 mg, 0,623 mmol) v&i 1,4-dioxan (3,5 mL) va HCI 3,6% (dung dich
nuéde, 3,5 mL) va khudy & 95°C qua dém; vat liéu nay nhanh chéng di vao trong dung
dich khi gia nhiét. Khi phan tich LCMS chi ra phan (mg dd hoan thanh, lam bay hoi
dung dich nay dudi ap suét giam. Hoa tan phan cin trong MeOH (~10 mL), Xt ly vé6i
heptan (~15 mL), va 1am bay hoi lai duéi ap sudt giam. Sau d6 nghién nho cin tao
thanh véi B0, thu hdi trén phéu Hirsch, va rira bang Etz0 (20 mL) thu dwoc 179.8
mg hop chét néu & d& muc 1a chat rdn mau vang. Di lidu phan tich LCMS va 'H NMR
1a phu hop vo6i 3-(1-aminoetyl)-6-clo-7-ﬂoquinolin-2(1H)-on hydroclorua (179,8 mg,
0,649 mmol, hiéu suat 104%). '"H NMR (300 MHz, Metanol-ds): & ppm 8,02 (s, 1 H),
7,92 (d, J=1,62 Hz, 1 H), 7,23 (d, J= 9,97 Hz, 1 H), 4,53 (g, J= 6,84 Hz, 1 H), 1,68
(d, J= 6,74 Hz, 3 H). LCMS (Phuong phap 1): m/z 241 [M+H]".

Vi du 6 -- Chét trung gian II-4: (S)-3-(1-aminoetyl)-6-clo-7-ﬂoquinolin-2(lH)-on (I1-
4)

/@ECOOH N-closucxinimit C‘j@COOH BH4: THF CIDf\OH

NH, DMF NH,

Bwée-2

O\V C|S|)
\@(o 0 i HN (S)7<
CHO

MnO, Clj@[ o C'M Ti(OEt)4, THF
CHCl3 E ) xylen F o)

iiy NaBHg4
Bude-3 Buée-4 THF

Bude-1

Buée-5

0 :
1 :
mmN,SK HCI 3N trong MeOH CIWNHZHCI
H _—_—
F Nge!
H

F N
H © Bude-6

114
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Buée-1: Axit 2-Amino-5-clo-4-flobenzoic

CIDiCOOH
F NH,

Hoa tan axit 2-Amino-4-flobenzoic (50 g, 322,6 mmol) trong 700 mL DMF va
thém tirng phan nho N-closucxinimit (41 g, 305,5 mmol) vao. Gia nhiét hdn hop phan
tmg & 50°C trong 5 gio. Lam lanh hdn hop nay dén nhiét @6 trong phong, rét vao nudc
da lanh thu duoc chét rén. Loc chét rn va hoa tan trong EtOAc, sau d6 thém NaCl béo
hoa (300 mL) vao. Chiét 16p nudc bang EtOAc (3 x 200 mL). Lam khd pha hitu co da
duoc gop lai (Na2804) va 1am bay hoi thanh chét ran mau nu (42 g, 69%) 1a san phim

mong mudn axit 2-amino-5-clo-4-flobenzoic.
Buéc-2: (2-Amino-5-clo-4-flophenyl)metanol
F NH,

Hoa tan axit 2-Amino-5-clo-4-flobenzoic (42 g, 221 mmol) trong 100 mL THF
va thém timg giot BH3. THF (712 mL dung dich 1 M trong THF, 712 mmol) trong thoi
gian 1 gid & nhiét do trong phong. Gia nhiét hdn hop phéan tng & 50°C qua dém (18
gi0). Lam lanh hén hop nay dén nhiét do trong phong, rét 1én nudc da lanh, va thém
dung dich NaCl bdo hda vao. Chiét 16p nuée bang EtOAc (3 x 200 mL). Lam khd pha
hitu co d3 duoc gop lai (Na2S04), bay hoi va tinh ché bing sédc ky nhanh st dung céc
hexan 0-100% /etyl axetat lam dung méi rira gidi thu dugc san phim mong mudn 13
chét rén mau nau (17 g, 45%).

Budc-3: 2-Amino-5-clo-4-flobenzaldehyt
Cl CHO
FJ@NHZ
Thém MnO; (109 g 1250 mmol) vao dung dich (2-amino-5-clo-4-
flophenyl)metanol (22 g, 125,7 mmol) trong 1000 mL cloroform va khudy hdn hop

phan (mg qua dém & nhi€t do mdi truong. Loc hdn hop phan tng, rira bang EtOAc va

lam bay hoi. Cho san phém thd tao thanh di qua dém silica gel rira giai bang cac hexan
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EtOAc 0 dén 20%/thu duge san phim tinh khiét 12 chit rdn mau nau (19 g, 87%).

Buéc-4: 3-axetyl-6-clo-7-floquinolin-2(1H)-on

F H O
Hbi Ivu hdn hop chtra 2-amino-5-clo-4-flobenzaldehyt (14 g, 173,6 mmol) va
2,2,6-trimetyl-4H-1,3-dioxin-4-on (16 mL, 121 mmol) trong m-xylen (500 mL) trong
1,5 gio. Lam ngudi hdn hop phan tGng dén nhiét dd trong phong va loc. Rira chét rén
duoc thu hdi bang m-xylen va lam kho thu duge san phim mong mudn (9,6 g, 50%) 1a

chat ran mau mau trang nho.

Budc-5: (S)-N-((S)-1-(6-clo-7-flo-2-0x0-1,2-dihydroquinolin-3 -yl)etyl)-2-metyl

propan-2-sulfinamit.

: 9
cl S
H
F N (0]
H

Thém Ti(OEt)s (14 mL, 66,7 mmol) vao hdn hop chira 3-axetyl-6-clo-7-
floquinolin-2(1H)-on (6,4 g, 26,7 mmol) va (S)-2-metylpropan-2-sulfinamit (4,85 g,
40,06 mmol) trong THF (450 mL). Khudy hdn hop tao thanh ¢ 80°C qua dém. Khi
phan tng hoan thanh, 1am ngudi hdn hop phan g dén -60°C va thém ting phan nhd
NaBHj4 (5,1 g, 134 mmol) vao va sau do dé Am 1én dén nhiét do trong phong qua dém.
Trung hoa lugng du NaBH4 bing MeOH (20 mL), sau d6 v6i nude (20 mL) va EtOAc
(300 mL). Loc dung dich ndy qua dém Celite. Cho dich loc vao phéu tach va tach 16p
hitu co, 1am kho (Na2SOs), ¢d va tinh ché bing séc ky nhanh (SiO2: cac hexan/PrOH 0
dén 20%) thu dugc hop chét néu & dé muc (4,5 g, 49%) 1a chét rin mau vang.

Buéc-6: (S)-3-(1-aminoetyl)-6-clo-7-floquinolin-2(1H)-on. HCI, (11-4)

Cl ;

| XY7(S)NH, HCI
F N~ 0

H

Thém metanolic HCI 3N (80 mL, 121 mmol) vao hdn hop chia (S)-N-((S)-1-(6-
clo-7-flo-2-0x0-1,2-dihydroquinolin-3-yl)etyl)-2-metyl propan-2-sulfinamit (3,5 &,
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10,1 mmol) trong MeOH (80 mL). Khudy hdn hop tao thanh ¢ nhiét do trong phong
qua dém. Thém dietyl ete (60 mL) vao hdn hop nay va loc chét rén tao thanh va lam
khd thu dwgc san phdm mong mubn II-4 (2,1 g, 75%) 1a chét rin mau vang. 'H NMR
(300 MHz, DMSO-ds ): & 12,40 (br s, 1H), 8,24 (br s, 2H), 8,07- 8,05(m, 2H), 7,32 (d,
J=10,4 Hz, 1H), 4,5-4,15 (m, 1H), 1,53 (d, J = 6,8 Hz, 3H). LCMS (Phuong phap 3):
Rt 3,47 phat, m/z 241,1 [M+H]".

Vi du 7 -- Chét trung gian II-5: (R)-3-(1-aminoetyl)-6-clo-7-floquinolin-2(1H)-on

0
II
cl HoN' (R) o
— —_—
F N~ Cl THF Ti(OiPr)4

MeMgBr o c
[
DCM cl AN (’s?) HCI Xr(R"NH,HCI
- H
A F N~ 0

460°C dénrt N o N
II-5

Butbe-1: 6-clo-7-flo-2-0x0-1,2-dihydroquinolin-3-carbaldehyt

Gia nhiét 2,6-diclo-7-floquinolin-3-carbaldehyt (2,56 g, 10,49 mmol) & nhiét do
hdi lvu trong HCI ddm dic (12M, 100 mL) qua dém, trong thoi gian nay vat liu
duong nhu khong vao trong dung dich. Lam nguéi hén hop nay, sau d6 rét vao nude
(750 mL). Loc thé nhao nay trén phéu Buchner, rira bang nudc (750 mL), va 1am kho
thu duoc 6-clo-7-flo-2-oxo0-1,2-dihydroquinolin-3-carbaldehyt khéng tinh khiét
(2,1991 g, 9,75 mmol, hiéu suét 93 %) 1a chét rin mau nau hoi do. Vat li¢u 1a thich
hop dugc st dung nhu vay. IH NMR (300 MHz, DMSO-ds): & ppm 12,41 (s, 1 H),
10,20 (s, 1 H), 8,49 (s, 1 H), 8,28 (d, /~7,92 Hz, 1 H), 7,25 (d, J=10,26 Hz, 1 H).
LCMS: m/z +226 [M+H]".

Buée-2: (R,E)-N=((6-clo-7-flo-2-0xo0-1,2-dihydroquinolin-3 -yl)metylen)-2-

metylpropan-2-sulfinamit

O
1l
F N~ ~O
H
Cho hén hop chua 6-clo-7-ﬂo-2-ox0-1,2-dihydroquinolin—3-carbaldehyt (2,20 g,
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9,75 mmol) va (R)-2-metylpropan-2-sulfinamit (1,42 g, 11,72 mmol) vao binh cau day
tron dung tich 50 mL trong mdi trudng khi nito. Thém THF (20 mL) va titan (IV)
isopropoxit (Ti(OPr)4) (5,8 mL, 19,79 mmol) vao bang bom tiém va khudy thé huyén
pht tao thanh & nhiét do trong phong trong mdt ngay, trong thoi gian nay hdn hop tré
nén t6i mau. Dép tit phan Gng bing cach thém timg giot dung dich NH4Cl bdo hoa
trong nudc, tao ra két tia. Nghién nho hén hop nay véi EtOAc (400 mL) va loc trén
ph&u Buchner. Sau d6 banh loc duge nghién bang séng siéu 4m trong 300 mL EtOAc
trong 15 phut. Loc hdn hop nay trén phéu Buchner, va gdp cac dich loc tir hai 14n loc.
Rura dich loc da dugc gdp lai bang nudc mubi (200 mL), lam khoé (Na2SOa4), loc, va
lam bay hoi dudéi ap sudt giam thu dugc (R,E)-N-((6-clo-7-flo-2-0x0-1,2-
dihydroquinolin-3-yl)metylen)-2-metyl propan-2-sulfinamit (3,22 g, 9,79 mmol, hiéu
suit 100%) 1a chat rin mau da cam. '"H NMR (300 MHz, DMSO-ds): 8 ppm 12,40 (br
s, 1 H), 8,75 (br s, 1 H), 8,65 (s, 1 H), 8,27 (d, /= 8,21 Hz, 1 H), 7,25 (d, J = 10,26
Hz, 1 H), 1,20 (s, 9 H). LCMS: m/z 329 [M+H]".

Buée-3: (R)-N-((R)-1-(6-clo-7-flo-2-0x0-1 ,2-dihydroquinolin-3-yl)etyl)-2-

metylpropan-2-sulfinamit.

Cl ('s?
S N\‘ j<
F N O

Cho (R,E)-N-((6-clo-7-flo-2-0x0-1 ,2-dihydroquinolin-3-yl)metylen)-2-
metylpropan-2-sulfinamit (3,22 g, 9,79 mmol) vao binh cu day tron dung tich 500 mL
trong méi truong khi nito. Thém DCM (100 mL) vao va 1am lanh huyén phu tao thanh
trén bé d4 kho/cloroform (dén xip xi -60°C). Thém timg giot metyl magie bromua
(MeMgBr) (3M trong ete, 10 mL, 30,0 mmol) vao. Khudy hdn hop phan tmg & -60°C
trong vai gio, va sau do d8 4m 1én dén nhiét do trong phong qua dém, tao thanh dung
dich mau do. Sau d6 lam ngudi dung dich nay trén bé nude da, xr ly ting giot voi
nude (40 mL) va c¢d can dudi ap suit giam. Pha loang thé nhéo tao thanh bang nuéc
(300 mL) va rira bang EtOAc. P4 thé nhil tuong tao thanh qua dém dé tach pha. Tach
céc 16p hitu co, va thém silica gel vao 16p hitu co. Lam bay hoi hiu hét dung moi dudi
ap suit giam. Thém MeOH va heptan vao va lam bay hoi hdn hop nay dudi ap suét

giam dén kho. Tinh ché vat liéu nay bang sic ky cot trén hé sic ky MPLC Biotage®
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(st dung cdt 50 g silica gel; rira giai bang EtOAc 0 dén 50% trong cac hexan, v6i sur
rira giai dédng dong khi d6 cac pic duoc rira giai) thu dugce (R)-N-((R)-1-(6-clo-7-flo-2-
0x0-1,2-dihydroquinolin-3-yl)etyl)-2-metylpropan-2-sulfinamit (7743 mg, 2,245
mmol, hidu suét 23%) 1a chét r&n mau hoi luc. 'H NMR chi ra ch4t ddng phan khong
dbi quang don. '"H NMR (300 MHz, DMSO-d):  ppm 12,03 (s, 1 H), 7,98 (d, J =
7.92 Hz, 1 H), 7,89 (s, 1 H), 7,22 (d, J = 10,26 Hz, 1 H), 5,67 (d, J=17,92 Hz, 1 H),
4,41 - 4,55 (m, 1 H), 1,37 (d, J= 6,74 Hz, 3 H), 1,12 (s, 9 H). LCMS: m/z 345 [M+H]".

Buéc 4: (R)-3-(1-aminoetyl)-6-clo-7-floquinolin-2(1H)-on hydroclorua (II-5).

|
F N
H

O H-cl

Lam ngudi dung dich (R)-N-((R)-1-(6-clo-7-ﬂ0-2-oxo-1,2-dihydroquinolin-3-
yl)etyl)-2-metylpropan-2-sulfinamit (773 mg, 2,242 mmol) trong MeOH (20 mL) trén
bé nudc da va xtt 1y ting giot bang HC1 4M trong dioxan (12 mL), trong thoi gian nay
vat liéu di vao dung dich. Khudy hén hop phén tng 25 phut, trong thoi gian nay két
tia tao thanh. Lam bay hoi dung moi dudi ap suit gidm & nhiét d trong phong.
Nghién nhé phén cin nay véi etyl ete (50 mL), sau d6 thu hdi chét rin trén phéu
Hirsch vA rira tiép bing etyl ete (50 mL) thu dwgc (R)-3-(1-aminoetyl)-6-clo-7-
floquinolin-2(1H)-on hydroclorua (613,5 mg, 2,214 mmol, hiéu suét 99%) la chit rén
mau vang. '"H NMR (300 MHz, Metanol-ds): 8 ppm 7,99 (s, 1 H), 7,90 (d, J= 7,62 Hz,
1H), 7,22 (d, J=9,67 Hz, 1 H), 4,51 (q, J= 6,64 Hz, 1 H), 1,66 (d, J=7,04 Hz, 3 H).
LCMS: m/z 241 [M+H]".

Vi du 8 -- Chét trung gian I1-6: 3-(1-aminoetyl)-6-clo-7-metoxyquinolin-2(1H)-on.

o)
1]
cl DMF HCLIZM ~So HzN’S\’<
L, B e B oo L
~o N0 ~ z o N0
H o) N~ cl | N THF,
Ti(Oi
Pr)4
Q Q
- H
1) N0 -60°C dén rt fo) N~ 0 MeOH, 0 °C e} N~ "0
| H [ H I H

1l-6
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Buée I: 2,6-diclo-7-metoxyquinolin-3-carbaldehyt.
~o N el
Ong dugc bit kin bing mang va dugc dit trong moi trudng khi nito. Thém DMF
(6,4 mL, 83 mmol) vao bing bom tiém va sau d6 1am ngudi trén bé nudc da. Thém
timg giot POCl3 (25 mL, 268 mmol) vao bang bom tiém (trong thoi gian 20 phut). pé
dung dich mau d6 nay 4m 1én dén nhiét do trong phong (trong thoi gian 20 phut), sau
d6 bd mang bit, va xt ly hdn hop nay voi N-(4-clo-3-metoxyphenyl)axetamit (5 g,
25,05 mmol). Péng kin éng nay va khudy dung dich nay & 80°C qua dém. Sau d6 nhé
dung dich bang pipet trén nudc da, dAn dén sy tao thanh két tha mau vang. Thu hi két
tha trén phéu Buchner, rira bang nuée (1200 mL), va lam khd thu dugc 5,06 g hop chét
néu & d& muc 13 chét rin mau vang nhot. Di liéu phan tich LCMS va 'H NMR 1a phu
hop véi 2,6-diclo-7-metoxyquin01in—3-carbaldehyt (5,06 g, 19,76 mmol, hiu suit
79%). '"H NMR (300 MHz, DMSO-de): 5 ppm 10,33 (s, 1 H), 8,87 (s, 1 H), 8,47 (s, 1
H), 7,64 (s, 1 H), 4,08 (s, 3 H). LCMS (Phuong phap 1): m/z 256 [M+H]".

Buée-2: 6-010-7-met0xy-2-0x0-1,2-dihydroquinolin-3-carbaldehyt.
~o N0

Gia nhiét 2,6-Diclo-7-metoxyquinolin—3-carbaldehyt (5,06 g, 19,76 mmol) &
nhiét dd hdi luu trong HC1 dam dédc (12M, 185 mL) qua dém. Vit liéu nay di vao trong
dung dich trong khi gia nhi¢t va sau d6 chit rén két tua trong thoi gian phan Gng. Lam
ngudi hdn hop nay va sau d6 rét vao nude (1500 mL) tao ra két tua tiép. Loc thé nhao
nay trén phéu Buchner, rira bing nude (1500 mL), va lam khé thu dugc 4,04 g hop
chét néu & d2 muc 13 chit rin mau nau hoi vang. Dt liéu phan tich LCMS va 'H NMR
la phu hop voéi 6-clo-7-metoxy-2-oxo-l,2-dihydroquinolin—3-carbaldehyt (4,04 g,
17,00 mmol, hiéu suit 86%). '"H NMR (300 MHz, DMSO-ds): & ppm 12,22 (s, 1 H),

10,16 - 10,18 (m, 1 H), 8,43 (s, 1 H), 8,08 (s, 1 H), 6,95 (s, 1 H), 3,94 (s, 3 H). LCMS
(Phwong phap 1): m/z 238 [M+H]".

Budéc-3: N-((6-clo-7-metoxy-2-0xo0-1 ,2-dihydroquinolin-3-yl)metylen)-2-mety1propan-

2-sulfinamit.
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0

I

Cl N \N,S

Seeans
DPé hdn hop chira 6-clo-7-metoxy-2-oxo-1,2-dihydroquinolin-3-carbaldehyt (2,00
g, 8,42 mmol) va 2-metylpropan-2-sulfinamit (1,22 g, 10,07 mmol) trong moi truong
khi nito. Thém THF (20 mL) va titan (IV) isopropoxit (Ti(O'Pr)4) (5,0 mL, 17,06
mmol) vao bang bom tiém va khudy thé huyén phu tao thanh & nhiét do trong phong
qua dém. Khi phén tich LCMS chi ra phan tng d& hoan thanh, dép tit phan tng bang
c4ch thém ting giot dung dich NH4Cl bao hoa trong nuée (10 mL) vao. Nghién nhé
hdn hop nay véi EtOAc (450 mL), sau d6 loc qua Celite® 545, va rira tiép Celite® nay
bang EtOAc (200 mL). Sau d6 banh loc duge nghién bing séng siéu am trong EtOAc
(450 mL) trong 15 phut, sau d6 loc trén phéu Buchner. GOp hai dich loc lai, rira bang
nuée mudi (200 mL), 1am khd (Na2SO4), loc, va lam bay hoi duéi ap suit giam thu
dugc 1,01 g hop chét néu & dé muc 12 chit rdn mau vang. Dit liéu phan tich LCMS va
'H NMR 1a phu hgp véi (E)-N-((6-clo-7-metoxy-2-oxo-1,2-dihydroquinolin-3-
yl)metylen)-2-metylpropan-2-sulfinamit (1,01 g, 2,96 mmol, hidu sudt 35,2%). 'H
NMR (300 MHz, DMSO-ds): & ppm 12,21 (s, 1 H), 8,74 (s, 1 H), 8,59 (s, 1 H), 8,08 (s,
1 H), 6,97 (s, 1 H), 3,94 (s, 3 H), 1,19 (s, 9 H). LCMS (Phuong phap 1): m/z 341
[M+H]*.

Buéc-4: N-(1-(6-clo-7-metoxy-2-ox0-1,2-dihydroquinolin-3 -yl)etyl)-2-metylpropan-2-

sulfinamit.
Cl CIS?
\ 7
VT
o N0
H
Cho N-((6-clo-7-met0xy-2-oxo-1,2-dihydroquinolin—3-yl)metylen)-Z-

metylpropan-2-sulfinamit (265 mg, 0,778 mmol) vao binh ciu day tron dung tich 50
mL trong mdi trudng khi nite. Thém DCM (7 mL) vao, va lam ngudi thé huyén phu
nay trén bé d4 kho/cloroform (dén xp xi -60°C). Thém ting giot metylmagie bromua
(MeMgBr) (3M trong ete, 0,80 mL, 2,40 mmol) vao. Khudy hdn hgp phén tmg & -
60°C trong vai gio, sau do dé 4m 1én dén nhiét do tfong phong qua dém, tao thanh

dung dich mau da cam. Khi phan tich LCMS chi ra phan tmg da hoan thanh, lam ngudi
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thé huyén phil nay trén bé nudc da va xit Iy timg giot v6i nuée (3 mL). Pha logng hdn
hop tao thanh bing nudc (75 mL) va chiét bang EtOAc (75SmL + 20 mL). Thém Silica
gel vao va lam bay hoi EtOAc dudi ap suit giam thu dugc khéi cac vién tron uét.
Thém Heptan va MeOH vao va lam bay hoi hdn hop nay dudi ap suét giam thu dugc
bot. Tinh ché vat liéu nay bing sic ky cot trén hé sic kf MPLC Biotage® (rira giai
bing MeOH 0 dén 4,2% trong DCM, véi sy rira giai dang dong khi d6 cdc pic duge
ria giai). Cac phan doan san pham chira 152,7 mg hop chét néu & d& muc 1 bot gion
mau xanh lo. Dit lidu phéan tich LCMS va 'H NMR la pht hop voi N-(1-(6-clo-7-
metoxy-2-ox0-1,2-dihydroquinolin-3-yl)etyl)-2-mety1propan-2-sulﬁnamit (152,7 mg,
0,428 mmol, hiéu suit 55%). LCMS (Phuong phap 1): m/z 357 [M+H]".

Buéce-5: 3-(1-aminoetyl)-6-clo-7-metoxyquinoliﬁ-2(lH)-on hydroclorua (II-6).

Lam ngudi dung dich N-(l-(6-clo-7-metoxy-2-oxo-1,2-dihydroquinolin-3-
yl)etyl)-2-metyl propan-2-sulfinamit (149,6 mg, 0,419 mmol) trong MeOH (3,8 mL)
trén bé nudc d4 va xit 1y timg giot bing HCl 4M trong 1,4-dioxan (2,2 mL). Khudy
hén hop phan ting trong 25 phut, trong thoi gian nay lugng nhé két tua tao thanh. Lam
bay hoi dung mdi dudi ap suit giam & nhiét d trong phong. Nghién nhé phan cin nay
vGi 10 mL etyl ete, sau d6 thu hi trén phéu Hirsch, va ria tiép bang etyl ete thu duge
115,6 mg hop chét néu ¢ d& muc 1a chit rdn mau xanh 14 cdy nhot. Dit liéu phan tich
LCMS va 'H NMR la phu hop véi 3-(1-aminoetyl)-6-clo-7-metoxyquinolin-2(lH)-on
hydroclorua (115,6 mg, 0,400 mmol, hi¢u suét 95%). 'H NMR (300 MHz, Metanol-
ds): & ppm 7,95 (s, 1 H), 7,77 (s, 1 H), 6,97 (s, 1 H), 4,51 (q, J= 6,84 Hz, 1 H), 3,98 (s,
3 H), 1,68 (d, J= 7,04 Hz, 3 H). LCMS (Phuong phap 1): m/z 253 [M+H]".

-45-



26848

Vi dy 9 -- Chét trung gian II-7: (S)-3-(1-aminoetyl)—6-clo-7-metoxyquinolin-Z(lH)-on.

cl CHO
j@\ _ A%0 c POCIs, DMF m
~ ~o Nl

H, DIPEA, EtOAc o NHAc

OH

0
cl CHO

Clj@f\fj\ DMP, DCM C'j@\/\/f\ MeMgCl, THF m
~o N OMe o N” “OMe o N~ “OMe

o)

g

\
it

Ti(OiPr) 4, THF

N (R) (S) C| :
L-Selectrit HCl 1N, dioxan, WNHZHG
. ... 0 N Yo
H

Me Gia nhiét

-7

Buée-1: N-(4-clo-3-metoxyphenyl)axetamit

Cl
\oj@\ NHAc
Thém timg giot axetic anhydrit (36 mL, 381 mmol) & 0°C vao dung dich 4-clo-3-
metoxyanilin (50 g, 317 mmol) va DIPEA (110 mL, 635 mmol) trong CH2Cl2 (700
mL) va khudy hdn hop phan Gng & nhiét dg trong phong trong 3 giv. Sau d6 dép tat
phan tng bing nudc (250 mL) va tach 16p hitu co. Chiét 16p nudc bang CH2Clz (100
mL x 3). Lam khé céc 16p hitu co d& dwgc gdp lai (Na2SOs), ¢0 va tinh ché bang sic
ky nhanh v6i CH2Cl/MeOH thu dugc N-(4-clo-3-metoxy phenyl)axetamit (71 g, hi¢u

suét dinh luong) 1a chét rdn mau tréng.
Buée-2: 2,6-Diclo-7-metoxyquinolin-3-carbaldehyt
Cl N CHO
\omm
Thém tirng giot DMF khan (83,5 g, 89 mL, 14 mol) vao POCI; (450 g, 274 mL,
2,95 mol) trong binh cau dung tich 2 L. Lam 4m hon hop phan ung dén nhiét do trong
phong va khudy trong 20 phat. Sau d6 thém tiung phin nhdé N-(4-clo-3-

metoxyphenyl)axetamit (65 g, 327 mmol) 6 nhiét do trong phong vao va gia nhiét hdn
hop nay téi 90°C qua dém. Sau d6 lam ngudi hdn hop phan ung dén nhiét do trong
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phong va cin than dép tit phan tng bing cach cho hdn hgp nay vao dung dich
NaHCO3 trong nudce. Loc két tia thu dugc, rira bing nude (100 mL x 3) va sau d6 lam
kho trong budng chan khong thu duqé 60 g hop chét néu & dé muc (73%).

Buée-3: 6-Clo-2,7-dimetoxyquinolin-3-carbaldehyt
Cl N CHO
\omwe
Thém ting phin nhé NaOMe (16,9 g, 314 mmol) & nhiét do trong phong vao
2,6-diclo-7-metoxyquinolin-3-carbaldehyt (40 g, 157 mmol) trong MeOH (1 L) va
THF (200 mL). Hoi lru hén hop phéan Gmg trong 3 gi¢. Sau khi lam ngudi dén nhiét do
trong phong, dap tat phan ting bang cach thém dung dich NH4ClI trong nuée (200 mL).
Chiét hdn hop nay bing EtOAc (200 mL x 3). Lam kho céc 16p hitu co da duoc gop lai
(Na2S04), c6 va tinh ché bang sic ky nhanh v&i cac hexan/ EtOAc (3:1) thu dugc san
phidm mong muén (37,89 g, 96%) 1a chét rin mau vang.

Budce-4: 1-(6-clo-2,7-dimetoxyquinolin-3-yl)etanol
OH

C'W
~o N” OMe

Thém timg giot dung dich MeMgCl trong THF ( 3 M, 75,5 mL, 226 mmol) vao
dung dich 6-clo-2,7-dimetoxyquinolin-3-carbaldehyt (36,74 g, 151 mmol) trong THF
(1L) ¢ -78 °C. Khudy hdn hop phan (mg & nhiét do trong phong trong 3 gio va sau do
dap tit phan tng bing dung dich NH4Cl trong nuéc (250 mL). Tach 16p hitu co va
chiét 16p nude bing EtOAc (100 mL X 3). Lam kho céc 16p hitu co da dwoc gop lai
(Na2S0s), c0, va tinh ché bang sic ky silica gel vdi cac hexan/ EtOAc (3:1) thu dugc
hop chét néu & dé myc (38,06 g, 91%).

Buée-5: 1-(6-clo-2,7-dimetoxyquinolin-3-yl)etanol
O

~o N” “OMe
Thém tung phﬁn nh6 DMP (70,0 g, 165,1 mmol) vao 1-(6-clo-2,7-
dimetoxyquinolin-3-yl)etanol (36,74 g, 137,6 mmol) trong CHxCLx (1 L) & 0°C. Khuiy
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hdn hop phan tmg & nhiét do trong phong trong 2 gid, va sau d6 dap tit phan tmg bing
dung dich NaHCO3 va NaS;0; trong nude. Sau khi khudy trong 15 phut, ca hai 16p
tr& nén trong. Tach 16p hitu co va chiét 16p nude bang CHxClz (100 mL X 2). Lam khd
cac 16p hitu co da dugc gdp lai (Na2SO4), c6 va tinh ché bang sic ky silica gel v6i cac
hexan/ EtOAc (4:1) thu dugce hop chat néu & d& muc (30,02 g, 80%) 1a chét rdn mau

trang.

Buée-6: (R,E)-N-(1-(6-clo-2,7-dimetoxyquinolin-3-yl)etyliden)-2-metylpropan-2-

Q
.S
NI (R)\{/
cl

X

sulfinamit

~ ~

) N~ "OMe

Thém (R)-2-metylpropan-2-sulfinamit (27,5 g, 227 mmol,) va Ti(OiPr)s (97 mL,
340,5 mmol,) vao 1-(6-clo-2,7-dimetoxyquinolin-3-yl)etanol (30,07 g, 113,5 mmol)
trong THF/toluen (100 mL/1 L) & nhiét do trong phong. Ho6i luu hdn hop phan ung véi
thiét bi Dean-Stark. Sau khi hdi lwu hdn hop phan tmg trong 4 git va loai bo 300 mL
dung mdi, lam ngudi phan tng dén nhiét d6 trong phong. Loai bé dung moi trong chén
khong, va thém 200 mL EtOAc vao phén cin, tiép d6 1a 100 mL dung dich NaHCO3
bao hoa trong nude. Sau khi khudy trong 10 phut, cho hdn hop phan tng di qua dém
Celite. Chiét dich loc bing EtOAc (200 mL x 2), 1am kho (Na;SO4), c6 va tinh ché
bang sic ky silica gel v6i cac hexan/ EtOAc (1:1) thu dugc hop chét néu & dé muc
(34,28 g, 82%).

Buce-7: (R)-N-((S)-1-(6-clo-2,7-dimetoxyquinolin-3-yl)etyl)-2-metylpropan-2-

sulfinamit
(@]

1

.S
~o N” OMe
Thém ting giot L-selectrit 1 M (121 mL, 121 mmol) trong THF vao (R,E)-N-(1-

(6-clo-2,7-dimetoxyquinolin-3-yl)etyliden)-2-mety1propan-2-sulﬁnamit (34,28 g,
93,15 mmol) trong THF (600 mL) & -78°C. Lam &m hén hop phan tmg dén nhiét dd

-48-



26848

trong phong va khudy trong 3 gid. Dap tit phan tmg bang dung dich NH4Cl bdo hoa
trong nudc (300 mL) va sau do chiét véi EtOAc (200 mL X 2). Lam kho céc 16p hiru
co di dugc gdp lai (NazSOs), cd va tinh ché bang sic ky silic agel v6i cac hexan/

EtOAc (1:1) thu dugc hop chit néu & d& muc (29,27 g, 85%).

Buée-8: Mubi (S)-3-(1-aminoetyl)-6-clo-7-metoxyquinolin-2(1H)-on hydroclorua (I1-
7).

c .
! X8 NH, HCI
~o N0
H

Thém HCI 2 N (250 mL) & nhiét do trong phong vao (R)-N-((S)-1-(6-clo-2,7-
dimetoxyquinolin-3-yl)etyl)-2-metylpropan-2-sulfinamit (30,35 g, 82 mmol) trong
dioxan (250 mL). Hoi Ivu hdn hgp phan umg trong 3 gid, 1am ngudi dén nhiét do trong
phong va loai bd dung mdi trong chan khong. Lam kho phan cin tho thu duogc dudi
chan khong thu dugce san phém thd, san phim nay dugc tinh ché tiép bang nghién nhé
(CH2Clo/MeOH/hexan) thu dugc hop chét néu & dé muc tinh khiét 11-7 (17,65 g, 75%)
13 chit rén mau tring. 'H NMR (300 MHz, DMSO-d6 ): & 12,18 (s, 1H), 8,24 (br, s,
3H), 7,99 (s, 1H), 7,86 (s, 1 H), 7,02 (s, 1H), 4,41 (m, 1H), 3,91 (s, 3H), 1,52 (d, J =
6,87 Hz, 3H). LCMS (Phuong phap 3): Rt 3,48 phit, m/z 253,1 [M+H]".

Vi du 10 -- Chét trung gian II-8: (R)-3-(1-aminoetyl)-6-clo-7-metoxyquinolin-2(1H)-

@) N~ O
' H

on

Hop chét néu & @& muc II-8 dugc diéu ché theo quy trinh gidng nhu duge
md ta cho II-7, ngoai trlr viéc sit dung (S)-2-metylpropan-2-sulfinamit trong Budc-6
(So dd-3). 'TH NMR (300 MHz, Metanol-ds): & ppm 7,92 (s, 1 H), 7,75 (s, 1 H), 6,95
(s, 1 H), 4,48 (q, J= 6,84 Hz, 1 H), 3,96 (s, 3 H), 1,65 (d, J= 6,74 Hz, 3 H). LCMS:
m/z 253 [M+H]".
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Vi du 11 -- Chét trung gian II-9: 3-(1-aminoetyl)-6-clo-7-(pyridin-2-ylmetoxy)
quinolin-2(1H)-on.

EtOAc 2N

o Q
.Sj<
Cl cl H,oN
A
DMF, POCl; j@\/ﬁ” HCl 12 M j@(f”
- — A (0) N Cl X

@ | © No° THF,

= N Ti(O-

Cl
D\ DEAD, PPhs D\ Aez0, DIEA j@ BY
N (@) N~ 0
o oy !

Iv-3 iPr)g

m . o i
m:« MeMgBr, DCM x H’ j< HCI 4M trong dioxan

~xr o N0 < X o N0

| H -60°C dénrt | H MeOH,

N _N

0°C
CID(\ILNHZ HCl
Xr o N0
| H

2N

hdn hop raxemic
-9

Bude-1: 4-Clo-3-(pyridin-2-ylmetoxy)anilin.

L
X (@) NH,
_N

Pit dung dich 5-amino-2-clophenol (2,00 g, 13,93 mmol pyridin-2-ylmetanol
(1,4 mL, 14,51 mmol), va triphenylphosphin (4,30 g, 16,39 mmol) trong THF (250
mL) trong moi trudng khi nito va xtt Iy véi DEAD (2,6 mL, 16,42 mmol). Khudy dung
dich nay & nhiét do trong phong qua dém. Khi phan tich LCMS chi ra phan tng da
hoan thanh, xt 1i dung dich nay véi silica gel va lam bay hoi dudi ap suit giam. Tinh
ché vét lidu nay bing sic ky cot trén hé sic ky MPLC Biotage® (s dung c0t 340g
silica gel, rira giai bang EtOAc 0 dén 100% trong c4c hexan, sau d6 MeOH 2,3% trong
EtOAc) dé tao ra hop chit néu & @ muc la chit rin mau nau nhat. Dit liéu phan tich
LCMS va 'H NMR 1a phu hop véi 4-clo-3-(pyridin-2-ylmetoxy)anilin (2,29 g, 9,76
mmol, hiéu suét 70,0%) véi phan cdn 1a triphenylphosphin oxit. Phan cin nay dugc st
dung trong budc tiép theo ma khong cAn tinh ché tiép. 'TH NMR (300 MHz, DMSO-
ds): & ppm 8,55 - 8,62 (m, 1 H), 7,86 (ddd, J=1,77, 7,71, 1,76 Hz, 1 H), 7,52 (d, J =
7,92 Hz, 1 H), 7,35 (dd, J = 6,89, 5,42 Hz, 1 H), 7,02 (d, J = 8,50 Hz, 1 H), 6,37 (d,J
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235 Hz, 1 H), 6,15 (dd, J = 8,50, 2,35 Hz, 1 H), 5,28 (5, 2 H), 5,14 (s, 2 H). LCMS
(Phwong phap 1,): m/z 235 [M+H]".

Burée-2: N-(4-clo-3-(pyridin-2-ylmetoxy)phenyl)axetamit.

@I)x

X 1y dung dich 4-clo-3-(pyridin-2-ylmetoxy)anilin (5,22 g, 22,24 mmol) va
DIEA (4,30 mL, 24,62 mmol) trong EtOAc (125 mL) véi Ac0 (2,30 mL, 24,38
mmol). Khudy dung dich ndy ¢ nhiét d trong phong qua dém, sau thoi gian nay két
tia dic mau tring tao thanh. Thém EtOAc (300 mL) vao va l5c hén hop nay cho dén
khi hau hét chét rén tan. Sau do rira 16p hitu co bang nudc va nudc mudi (mdi loai 125
mL), 1am khd (Na2SO4) va loc. Thém Silica gel vao, va 1am bay hoi hdn hgp nay duédi
ap suat giam. Tinh ché phin cin bang sic ky cot trén hé sic ky MPLC Biotage® (st
dung cot 100g silica gel, rira giai bang MeOH 0 dén 5% trong DCM) thu dugc 3,23 g
hop chit néu & d& muc 12 chét rin mau tring. Dit liéu phan tich LCMS va 'TH NMR 1a
phu hop véi N-(4-clo-3-(pyridin-2-ylmetoxy)phenyl)axetamit (3,23 g, 11,67 mmol,
hidu sult 52,5%) '"H NMR (300 MHz, DMSO-ds): & ppm 10,06 (s, 1 H), 8,56 - 8,62
(m, 1 H), 7,87 (ddd, J=1,80, 7,80, 1,80 Hz, 1 H), 7,53 (d,J=17,62Hz, 1 H), 7,49 (d,J
=2.,05 Hz, 1 H), 7,33 - 7,40 (m, 2 H), 7,22 (dd, J = 8,65, 2,20 Hz, 1 H), 5,21 (s, 2 H),
2,02 (s, 3 H). LCMS (Phuong phap 1): m/z 277 [M+H]".

Buée-3: 2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin-3-carbaldehyt.

Ong dugc bit kin bing mang va dugc dit trong mdi trudong khi nito. Thém DMF
(2,9 mL, 37,5 mmol) vao béng bom tiém va sau d6 lam ngudi trén bé nudc da. Thém
bing bom tiém ting giot POCls (11,4 mL, 122 mmol) vao (trong thdi gian 20 phut).
DPé dung dich nay 4m dén nhiét do trong phong (trong thoi gian 15 phut) va b6 mang
bit. Xt Iy hdn hop nay véi N-(4-clo-3-(pyridin-2-ylmetoxy)phenyl)axetamit (3,16 g,
11,42 mmol). Pay kin dng nay lai va khudy dung dich nay ¢ 80°C qua dém. Sau do
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nhé dung dich bang pipet trén d4, khién cho tao thanh két tia mau vang. Thu hdi két
tia trén phéu Buchner, rira bang nude (500 mL), va lam khd thu duge 2,88 g hop chét
néu & d& muc 12 chit rin mau vang nhot. Dit liéu phén tich LCMS va T'H NMR 1a phu
hop v6i 2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin-3-carbaldehyt (2,88 g, 8,64 mmol,
hiéu suit 76%). 'TH NMR (300 MHz, DMSO-ds): 6 ppm 10,34 (s, 1 H), 8,89 (s, 1 H),
8,66 (br d, J=4,10 Hz, 1 H), 8,52 (s, 1 H), 7,92 - 8,01 (m, 1 H), 7,75 (s, 1 H), 7,69 (br
d, J=17,62Hz, 1 H), 7,41 - 7,50 (m, 1 H), 5,55 (s, 2 H). LCMS (Phuong phap 1): m/z
333 [M+H]".

Burée-4: 6-clo-2-0x0-7-(pyridin-2-ylmetoxy)-1,2-dihydroquinolin-3 -carbaldehyt I'V-3

Khudy dung dich 2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin-3-carbaldehyt (2,88
g, 8,64 mmol) trong HCl d4m dac (81 mL) & nhiét do hdi Iuu (nhiét d6 bé 1 100°C)
trong mdt ngdy, trong thoi gian nay dung dich chuyén mau da cam. Pha lodng dung
dich nay bang nudc (900 mL), khién cho hinh thanh két tia mau vang. Thu hdi két tia
trén phéu Buchner, rira bing nuée (750 mL), va 1am kho trong chén khong ¢ 60°C thu
duoc 2,27 g hop chit néu & d& muyc 1a chit ran mau vang. D li¢u phan tich LCMS va
'H NMR 1a phu hop véi 6-clo-2-0x0-7-(pyridin-2-ylmetoxy)-1,2-dihydroquinolin-3-
carbaldehyt IV-3 (2,27 g, 7,21 mmol, hiéu suét 83%). 'H NMR (300 MHz, DMSO-ds):
§ ppm 12,20 (s, 1 H), 10,16 - 10,19 (m, 1 H), 8,60 - 8,64 (m, 1 H), 8,44 (s, 1 H), 8,14
(s, 1 H), 7,90 (ddd, J = 1,60, 7,60, 1,80 Hz, 1 H), 7,57 (d, J = 7,62 Hz, 1 H), 7,36-7,43
(m, 1 H), 7,05 (s, 1 H), 5,37 (s, 2 H). LCMS (Phuong phép 1): m/z 315 [M+H]".

Buée-5: (E)-N-((6-clo-2-ox0-7-(pyridin-2-ylmetoxy)-1 ,2-dihydroquinolin-3-
yDmetylen)-2-metylpropan-2-sulfinamit.

Q
CImN/SK
I N (@) N 0]

N

Cho hén hgp chua 6-clo-2-0x0-7-(pyridin-2-ylmetoxy)-1,2-dihydroquinolin-3-
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carbaldehyt (2,27 g, 7,21 mmol) va 2-metylpropan-2-sulfinamit (1,05 g, 8,66 mmol)
vao binh cdu déay tron dung tich 25 mL trong mdi trudong khi nito. Thém bing bom
tiém THF (9 mL) va titan (IV) isopropoxit (Ti(O'Pr)s) (4,3 mL, 14,68 mmol) vao va
khudy huyén pht ndy & nhiét do trong phong trong mot ngay. Khi phén tich LCMS chi
ra phan Gng dd hoan thanh, nghién nho vit liéu ndy véi EtOAc (400 mL), sau do loc
qua Celite® 545, va rira banh loc bang EtOAc (100 mL). Nghién bang séng siéu 4m
béanh loc trong EtOAc (400 mL) trong mudi lam phut va sau d6 loc trén phéu Buchner.
Gop hai dich loc lai va rua bang nude mudi (250 mL). Chiét nguoc 16p nude bang
EtOAc (200 mL + 100 mL). Lam kho ba 16p hitu co da dugc gop lai (Na2S04), loc, va
lam bay hoi duéi ap suit giam thu dugc 1,44 g hop chét néu & @& muc 1a chét rin mau
vang. Dit liéu phan tich LCMS va IH NMR 14 phit hop véi (E)-N-((6-clo-2-0x0-7-
(pyridin-2-ylmetoxy)-1,2-dihydroquinolin-3 -yl)metylen)-2-metylpropan-2-sulfinamit
(1,44 g, 3,45 mmol, hiéu suét 47,8%). 'H NMR (300 MHz, DMSO-ds): 6 ppm 12,20
(s, 1 H), 8,74 (s, 1 H), 8,62 (d, J = 4,10 Hz, 1 H), 8,60 (s, 1 H), 8,13 (s, 1 H), 7,90
(ddd, J = 7,80, 7,80, 1,80 Hz, 1 H), 7,58 (d, J = 7,92 Hz, 1 H), 7,40 (dd, J="1,18, 4,54
Hz, 1 H), 7,06 (s, 1 H), 5,36 (s, 2 H), 1,19 (s, 9 H). LCMS (Phuong phép 1): m/z 418
[M+H]".

Bu6c-6: N-(1-(6-clo-2-ox0-7-(pyridin-2-ylmetoxy)-1 ,2-dihydroquinolin-3-yl)etyl)-2-

metylpropan-2-sulfinamit.

N
Cl N N/S\ﬁ
H
N @) N~ ~0

|/N H

Cho (E)-N-((6-clo-2-0x0-7-(pyridin-2-ylmetoxy)-1 ,2-dihydroquinolin-3-yl)
metylen)-2-metyl propan-2-sulfinamit (1,44 g, 3,45 mmol) vao binh cAu day tron dung
tich 250 mL trong mdi trudong khi nito. Thém DCM (27 mL) vao va lam ngudi thé
huyén phu nay trén bé da khd/cloroform (dén xép xi -60°C). Thém timg giot
metylmagie bromua (MeMgBr) (3M trong ete, 3,50 mL, 10,50 mmol). Dé bé lanh nay
4m lén dén nhiét do trong phong qua dém thu dugc thé huyén phtt mau da cam. Khi
phén tich LCMS chi ra phan Ung da hoan thanh, 1am ngudi thé huyén phu nay trén bé
nudc dé va xt Iy timg giot voi nude (10 mL) dé 1am nhii twong hoa. Pha lodng thé nhii
tuong nay bang EtOAc (400 mL) va rira bang nuée (400 mL). Thém silica gel vao 16p
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hitu co nay va 1am bay hoi dung moi dudi ap suit giam. Tinh ché vat liéu nay béhg sdc
ky ¢t trén hé séc ky MPLC Biotage® (rira giai bing MeOH 0 dén 6% trong DCM v6i
su rira giai dédng dong khi d6 cac pic dugc rira giai) thu duge 1,17 g hop chit néu & dé
muc 13 bot gion mau vang. Dit liéu phan tich LCMS va TH NMR 1la phu hop véi N-(1-
(6-clo-2-o0x0-7-(pyridin-2-ylmetoxy)-1,2-dihydroquinolin-3 -yl)etyl)-2-metylpropan-2-
sulfinamit (1,17 g, 2,70 mmol, hi¢u suét 78%). NMR chi ra hdn hop chta céac chét
ddng phan khong d6i quang. LCMS (Phuong phép 1): m/z 434 [M+H]". |

Buéc-7: 3-(1-Aminoetyl)-6-clo-7-(pyridin-2-ylmetoxy)quinolin-2(1 H)-on hydroclorua

(I1-9).
X (@) N (@)
H

| H—CI
N

Lam ngudi dung dich N-(1-(6-clo-2-o0x0-7-(pyridin-2-ylmetoxy)-1,2-
dihydroquinolin-3-yl)etyl)-2-metylpropan-2-sulfinamit (167,3 mg, 0,386 mmol) trong
MeOH (3,5 mL) trén bé nuéc da va xir Iy timg giot v6i HCI 4M trong 1,4-dioxan (2
mL). Khudy hdn hgp phan Gng trong 20 phit va trong nam phut két ta bt dau hinh
thanh. Lam bay hoi dung mdi dudi ap suit giam & nhiét d§ trong phong. Nghién nhé
phén cin nay véi 10 mL etyl ete, thu hi trén phéu Hirsch va rira tiép bang etyl ete thu
dugc 145,8 mg hop chét néu & dé muc 1a chit rin mau vang nhot. Dit liéu phéan tich
LCMS va 'H NMR 1a phd hop v6i 3-(1-aminoetyl)-6-clo-7-(pyridin-2-
ylmetoxy)quinolin-2(1H)-on hydroclorua (145,8 mg, 0,398 mmol, hiéu sudt 103%). 'H
NMR (300 MHz, Metanol-ds): 3 ppm 8,91-8,95 (m, 1 H), 8,68 (ddd, J = 7,90, 7,90,
1,50 Hz, 1 H), 8,29 (d, J= 7,62 Hz, 1 H), 8,04-8,11 (m, 1 H), 8,00 (s, 1 H), 7,90 (s, 1
H), 7,17 (s, 1 H), 5,66 (s, 2 H), 4,53 (q, J= 6,84 Hz, 1 H), 1,69 (d, J = 6,74 Hz, 3 H).
LCMS (Phwong phép 1): m/z 352 [M+Na]".
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Vi du 12 -- Chét trung gian II-10: (S)-3-(1-aminoetyl)-6-clo-7-(pyridin-2-ylmetoxy)
quinolin-2(1H)-on.

0 >L
o] .~ CHO i) MeMgBr of N (R)ﬁ"NHZ
| P CHzclz i _ (o]
_N ii) Dess Martin | N i(O'Pr)
iodi & Toluen, THF

Periodinat
CH.Cl,
Sy \i/ WN (R)ﬁ/ 1HCI 1N/dioxan
L-Selectrlt
_N 2) RP HPLC
(H2O/AcCNI/TFA)

/CIMNHZ_TFA
X" o N~ 0
H

N

l
1I-10

Buée-1: 1-(2,6-Diclo-7-(pyridin-2-ylmetoxy)quinolin-3-yl)etanol.

Cl

A (¢} N~ ~Cl
_N

Thém timg giot metyl magie bromua (MeMgBr) (dung dich 3 M trong dietyl ete,
1,5 mL, 4,50 mmol) & 0 °C vao dung dich 2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin-3-
carbaldehyt (1,0 g, 3,0 mmol) (duogc didu ché theo quy trinh gidng nhu duge md ta cho
bude-1-3 duoc thé hién trén so dd-4) trong CH>Cl, (40 mL). Sau d6 khudy hdn hop tao
thanh & nhiét d6 mdi trudong trong 1,5 gid. Khi phan ing hoan thanh, tir tir dép t4t phan
ting bing nudc (3 mL) va chiét bing CHaClz (50 mL). Tach 16p hitu co va lam kho
trén Na,SO4 khan. Lam bay hoi dung mdi dén kho. Hoa tan phin cin tao thanh trong
CH:Cl, (25 mL) va xit Iy v6i Dess-Martin Periodinat (2,54 g, 6,00 mmol). Khudy hdn
hop nay & nhiét 40 moi trudng qua dém. Sau d6 dép tit phan tng bang ddng dung dich
NaHCOj3 20% va Na2S,03 20% (10 mL) trong nudc va khudy trong 5 phut & nhiét do
trong phong. Chiét dung dich nay bang CH>Cl, (40 mL), lam kho trén NaSO4 khan,
loc va lam bay hoi. Tinh ché can tao thanh b::ing sic ky cot trén hé séc ky ISCO® (cot
SiO»: rira gidi bing CH2CL, /MeOH 0 dén 10%) thu duge hop chat néu & d& muc (800
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mg, 79%).

Buéc-2: (R, E)-N-(1-(2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin-3-yl)etyliden)-2-

cl ('s?
N
Sp Wt
o N7l
_N

Thém titan (IV) isopropoxit (Ti(OPr)s) (3,96 mL, 13,30 mmol) vao hdn hop chira
1-(2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin-3-yl)etanol (2,18 g, 6,56 mmol) va (R)-2-
metylpropan-2-sulfinamit (1,19 g, 9,84 mmol) trong THF:Toluen (40 mL:180 mL).
Hbi luvu hdn hop tao thanh véi thiét bi Dean-Stark trong 7 gid. Sau d6 lam nguoi hdn

metylpropan-2-sulfinamit.

hop nay dén nhiét @6 trong phong, dép tit phan Ung bang nudc, va pha loang bang
EtOAc (300 mL). Rtra 16p hﬁu co bang nuée (100 mL), 1am kho trén NaSO4 khan, loc
va lam bay hoi dén kho. Tinh ché cin tao thanh bang séc ky cot trén hé sic ky ISCO®
(cot SiO: rira giai bing Hex/EtOAc 0 dén 100%) thu dugc hop chét néu & d& muc 1a
chét rin mau vang (1,4 g, hiéu sult 50%). Vat liéu keton ban dau ciing duge thu hoi

(250 mg, hiéu suat 11%).

Buoc-3: (R)-N-((S)-1-(2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin-3 -yl)etyl)-2-metyl

propan-2-sulfinamit.

: 9
°'jC@fé)n‘%%
@\lﬂo N" cl

Thém ting giot L-selectrit (IM trong THF, 1,98 mL, 2,59 mmol) vao dung dich
(R,E)-N—(l-(2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin—3-yl)etyliden)-2-metyl propan-
2-sulfinamit (900 mg, 1,99 mmol) trong THF (25 mL) ¢ -40 dén -50 °C. Khudy hon
hop tao thanh & -40 dén -50 °C trong 2 gio. Khi phan Gng hoan thanh, dap t4t phan tng
bing nuéc da & -50 °C, chiét véi EtOAc (100 mL), 1am khd, va lam bay hoi. Tinh ché
cin tao thanh bing séc ky cot trén hé sic ky ISCO® (cot SiO2: Hex/EtOAc 0 dén
100%) sau d6 nghién nhé véi cdc hexan-metylen clorua thu dugc hop chit néu & dé

muc (266 mg, hidu sudt 30%).

Budce-4:  Mubi (S)-3-(1-Aminoetyl)-6-clo-7-(pyridin-2-ylmetoxy)quinolin-2(lH)-on
TFA (II-10).
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Thém dung dich nuéc HCI 1 N (6,6 mL) ¢ nhiét do trong phong vao hdn hop
chira (R)-N-((S)-1-(2,6-diclo-7-(pyridin-2-ylmetoxy)quinolin-3-yl)etyl)-2-
metylpropan-2-sulfinamit (1,1 g, 2,43 mmol) trong 1,4-dioxan (6,6 mL). Gia nhiét hdn
hop tao thanh dén 120 °C qua dém. Sau khi phén tich TLC va MS chi ra phan tng da
hoan thanh, loai bé dung méi trén thiét bi cd quay va lam dong kho thu duge chét rin
mau vang. Tinh ché chit rén tho bang sic ky pha nguoc trén hé séc ky ISCO® (cdt
C18: rira gidi bing H2O/MeCN/CF3CO-H 0,1% c6 gradien 0 dén 100%) va kiém tra
cac phan doan nay bang LCMS. Gop cic phan doan tinh khiét nay va lam dong khod
thu dugc hop chét néu & d& muyc I1-10 (920 mg, hidu suit 86%) 1a mudi TFA. '"H NMR
(300 MHz, DMSO-ds ): 8 12,17 (br s, 1 H), 8,62 (d, J = 4,95 Hz, 1 H), 8,09 (br s, 2
H), 7,96-7,85 (m, 3 H), 7,59 (d, J= 7,9 Hz, 1 H), 7,42-7,37 (m, 1 H), 7,08 (d, J = 2,5
Hz, 1 H), 5,33 (s, 2 H), 4,39-4,38 (m, 1 H), 1,51 (d, J= 6,8 Hz, 3 H). LCMS (phuong
phép 3): Rt 3,3 phuat, m/z 329,1 [M+H]".

Vi du 13 -- Chét trung gian II-11: (S)-3-(1-aminoetyl)-6-clo-1,8-naphtyridin-2(1H)-on.

ol o 2 “NH
mo | \}/ cac xylen X ® T2
_ (0] _
N~ NH,
o

réhdi luu N Ti(OEt), THF
(R)9 @ (R)(')' Cl
—
Z THF -50°C >N N o
H

Bugre-1: 3-axetyl-6-clo-1,8-naphtyridin-2(1H)-on.

0
cl
|

XN
Pz

N

Ir=z

6]

Gia nhiét hdn hop chira 2-amino-5-clonicotinaldehyt (1 g, 6,39 mmol) va 2,2,6-
trimetyl-4H-1,3-dioxin-4-on (1,362 g, 9,58 mmol) trong cac xylen (10 mL) dén nhiét

d6 hoi lvu trong 3 giv, sau d6 lam ngudi dén nhiét dd trong phong, loc, va rira bang
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céc xylen hai 1an thu dugc 914 mg 3-axetyl-6-clo-1,8-naphtyridin-2(1H)-on (hiéu suét
64,3%). '"H NMR (300 MHz, DMSO-ds ): 8 12,68 (br, 1 H), 8,63 (s, 1 H), 8,49 (s, 1
H), 8,39 (s, 1 H), 2,48 (s, 3 H). LCMS (Phuong phap 1): Rt 1,60 phut, m/z
223,03[M+H]".

Buée-2: (S)-N-((S)-1-(2,6-dicloquinolin-3-yl)etyl)-2-metylpropan-2-sulfinamit.

: 9
: S
S 1
< H
N~ 'N° "0
H

Gia nhiét hdn hop chira tetraetoxytitan (512 mg, 2,25 mmol), (R)-2-metylpropan-
2-sulfinamit (163 mg, 1,35 mmol) va 3-axetyl-6-clo-1,8-naphtyridin-2(1H)-on (200
mg, 0,898 mmol) trong THF (15 mL) t6i 80 °C qua dém, sau d6 lam ngudi dén nhiét
dd trong phong. Thém NaBH4 (170 mg, 4,49 mmol) vao hén hop nay va dé hdn hop
nay 4m dan dén nhiét do trong phong qua dém. Sau d6 thém MeOH dé dap tat phan
mg bing cach trung hoa lugng NaBH4 du bét ky, tiép d6 1a thém nude. Loc hdn hop
nay dé 1oai bo cac chét rén, sau d6 chiét bang EtOAc hai 1an, 1am kho trén NaxSO4, va
¢6 can. Tinh ché phén cin trén hé sic ky Biotage® st dung c0t 25 g SiO rira giai trén
gradien (dau tién EtOAc 20% dén 100%/cac hexan, sau d6 MeOH 0-5%/DCM) thu
duge (S)-N-((S)-1-(2,6-dicloquinolin-3-yl)etyl)-2-metylpropan-2-sulfinamit (123 mg,
hiéu suét 42%). 'H NMR (300 MHz, DMSO-d6 ): 8 8,40 (s, 1 H), 7,74 (s, 1 H), 7,75
(s, 1 H), 7,24 (s, 1 H), 5,24(d, J = 9,45 Hz, 1 H), 4,42 (m, 3 H), 1,54 (d, J = 6,93Hz, 3
H), 1,20 (s, 9H). LCMS (Phuong phép 1): Rt 2,07 phut, m/z 328,98 [M+H]".

Buée-3: (S)-3-(1-aminoetyl)-6-clo-1,8-naphtyridin-2(1H)-on (II-11).

C'WNHZ_HG
N I':ll @)

Thém HCI (2 mL, 8,00 mmol, 4M trong 1,4-dioxan) vao dung dich ((S)-N-((S)-
1-(6-clo-2-0x0-1,2-dihydro-1,8-naphtyridin-3-yl)etyl)-2-metylpropan-2-sulfinamit
(123 mg, 0,375 mmol) trong MeOH (5 mL). Sau d6 khudy hdn hop ndy & nhiét do
trong phong qua dém. Thém 6 mL etyl ete vao hdn hop nay va loc két tia tao thanh,
rira bing etyl ete (2 x), lam khd va c6 can thu duge (S)-3-(1-aminoetyl)-6-clo-1,8-
naphtyridin-2(1H)-on, HCI (96 mg, hiu suat 98%). 'H NMR (300 MHz, DMSO-d6 ):
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812,75 (br s, 1 H), 8,60-8,35 (s, 1 H), 8,26 (br, 1 H) 8,07 (s, 1 H), 4,40-4,50 (m, 1 H),
1,51 (d, J = 6,78 Hz, 3 H). LCMS (Phuong phap 1): Rt 0,87 phit, m/z 224,99 [M+H]".

Vi du 14 -- Chét trung gian II-12: (R)-3-(1-aminoetyl)-6-cloquinoxalin-2(1H)-on

o 0
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Buée-1: Etyl 3-((4-clo-2-nitrophenyl)amino)-3-oxopropanoat.

Cl\QNOZO 5

Thém tung giot etyl 3-clo-3-oxopropanoat (48 g, 319 mmol) vao dung dich 4-
clo-2-nitroanilin (42,3 g, 245 mmol) trong CH>CL> (1 L) va khudy hdn hop phan tng &
nhiét do trong phong qua dém. Loai bd dung mdi trong chan khong va hoa tan phén
can tao thanh trong luong t6i thiéu MTBE (200 mL) va thém tir tir cac hexan (800 mL)
vao. Loc san phdm bat ky ma dugc két tha khoi dung dich va ¢d dich loc va tinh ché
bing hé sic ky cot ISCO® véi viée rira giai bang gradien cic hexan/etyl axetat thu
duoc san phdm mong muén bd sung. Hop chit néu & d& muc thu dugc véi hidu suét

98% (69,85 g).
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Burée-2: 7-Clo-2-(etoxycarbonyl)-3-oxo0-3,4-dihydroquinoxalin 1-oxit (A) va 7-Clo-2-
(metoxycarbonyl)-3-0x0-3,4-dihydroquinoxalin 1-oxit (B).

(l)‘ O (l) o
CI\@N"\r‘\ N CI\@NfLO/
N“To N“~0
A B
Thém timg giot KOBu (dung dich 1M trong THF, 500 mL, 500 mmol) vao dung
dich etyl 3-((4-clo-2-nitrophenyl)amino)-3-oxopropanoat (68 g, 238 mmol) va metyl
benzoat (150 mL) trong DMF khan (500 mL) & 0°C. Khudy hdn hgp phan tng & 0°C
trong 4 gio va sau do6 dép t4t phan ting bang dung dich NH4Cl bdo hoa trong nude.
Chiét hdn hop nay bing CH>Cl> (300 mL x 3). Lam khé céc 16p hitu co da dugc gop
lai (N2;2S04), ¢0, va tinh ché bang sdc ky nhanh SiOz va rira gii bang CH>Clo/MeOH
thu duoc hdn hop chita A/B (42,54 g, hidu sudt 67%, ty 18 A/B 1a 1:2) 1 chét ran. Chét
rin nay dugc sit dung trong budc tiép theo ma khong can tinh ché tiép.
Buée 3: Btyl 7-clo-3-0xo-3,4-dihydroquinoxalin-2-carboxylat (D) va metyl 7-clo-3-
0x0-3,4-dihydroquinoxalin-2-carboxylat (C).

0 0]
CI\@Nfo/\ Cl\@Nﬁo/
N~ ~O N~ ~O
H H
C D

Thém timg giot PBr3 (85,9 g, 318 mmol) & nhiét d trong phong vao hén hop
chira céc hop chat A va B (42,54 g, 159 mmol) trong DMF (200 mL). Khuéy hdn hop
phan tmg & nhiét d trong phong trong 3 gio va sau d6 dap tat phan Gmg bang nudc da
va chiét bing CH2Cly (200 mL x 3). Lam khé céc 16p hitu co da dugc gop lai
(N2;SO4), ¢b, va tinh ché bing sic ky nhanh sir dung CHxClyMeOH (9:1) lam dung
méi rira gidi thu duge C/D (36,6 g, hiéu sudt 91%) 1a chat ran. Chét rin nay duge st

dung trong budc tiép theo ma khong cn tinh ché tiép.

Buée-4: Etyl 3,7-dicloquinoxalin-2-carboxylat (E) va metyl 3,7-diclo quinoxalin-2-
carboxylat (F).
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Thém toan bd mdt 1dn POCLs (150 mL) vao hdn hop chira cac hop chét C/D (36,6
g, 145 mmol) trong binh cu dung tich 1 L va hoi luu hdn hop tao thanh trong 3 gio.
Sau d6 1am ngudi hdn hop nay dén nhiét do trong phong va cAn than dap t4t phan tng
bang dung dich NaHCOs trong nuéc. Chiét hdn hop nay bang CH2Cly (200 mL x 3).
Lam khé 16p hitu co da dugc gop lai (Na2SOs), ¢d, va tinh ché bang Sic ky nhanh
SiO; st dung hexan/etyl axetat (9:1) lam dung moéi rira gidi thu duoc E/F (23,7 g, hiéu
sudt 61%) 1a chét ran. Hon hop nay dugc st dung trong bude tiép theo ma khong can

tinh ché tiép.

Buée-5: Metyl 7-clo-3-metoxyquinoxalin-2-carboxylat.

o)
/
“y

Thém ting giot NaOMe (0,5 M, 360 mL) & 0°C vao hdn hop chira cac hop chét
E/F (22,11 g, 81,9 mmol) trong THF/MeOH (9:1, 300 mL). Khudy hdn hgp tao thanh
& nhiét dd trong phong trong 3 gio va dap tit phan Gng bang NH4Cl rén (20 g). Loai bo
dung méi trong chan khong va thém nuéc (200 mL) vao. Chiét hdn hop nay bing
CH2Cls (150 mL x 3) va 1am khd céc 16p hitu co da dugce gdp lai (Na2S04), 0, va tinh
ché bang Sic ky nhanh SiO; st dung cic hexan/etyl axetat (9: 1) lam dung moi rira giai

thu duoc hop chét néu & d& muc (19,1 g, hiéu suit 88 %) la chat ran.

Buée-6:  7-Clo-3-metoxyquinoxalin-2-carbaldehyt (G) va oxybis((7-clo-3-

metoxyquinoxalin-2-yl)metanol) (H).
0 OH OH

o N cl N \IKO)IN\ cl
\©I ) | _ | _
N “OMe N9 ? N
G H

Thém tirng giot diisobutylnhém hydrua (1 M, 30 mL) & -7 8°C vao metyl 7-clo-3-
metoxyquinoxalin-2-carboxylat (5,3 g, 20 mmol) trong CH:Cl, (250 mL). Khudy hdn
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hop tao thanh & -78°C trong 3 git va sau do dap tit phan tng bang MeOH (& -78°C,
20 mL). Sau khi khudy trong 0,5 gio, 1am 4m hdn hop nay dén nhiét do trong phong va
thém dung dich kali natri L-tartrat trong nuéc (100 mL) vao. Sau d6 tach 16p hiru co
nay, va chiét 16p nuée bing CHCl, (50 mL x 3). Lam khé céc 16p hitu co da dugc gop
lai (Na2SOy), c6, va tinh ché bang Sic ky nhanh SiO» sir dung cdc hexan/etyl axetat
(1:1) 1am dung mdi rira giai thu dugc G (1,02 g, hiéu suét 23 %) va H (2,24 g, hiéu
sult 50%). CAu tric ctia H x4c 14p trén co sé MS va 'H NMR.

Buoc-7: (R,E)-N—((7-clo-3-metoxyquinoxalin-2-y1)metylen)-2-mety1propan-2-
sulfinamit.
©) 2
LY aE
N~ “OMe

Thém (R)-2-metylpropan-2-sulfinamit (2,44 g, 20,1 mmol) va CuSO4 (4,85 g,
30,3 mmol) vao hop chit H (2,24 g, 5,1 mmol) trong DCE (300 mL) & nhiét do trong
phong. Gia nhiét phan tng t6i 60°C va khudy trong 4 gid. Sau d6 1am ngudi hdn hop
phan Ung dén nhiét do trong phong va dap tit phan tng bang 50 mL dung dich
NaHCO3 bao hoa trong nuée. Sau khi khudy trong 10 phut, loc hdn hop phén tmg qua
dém Celite®. Chiét dich loc bang CH,Clz (50 mL x 3), lam khd (N a2S04), ¢d, va tinh
ché bing sic ky cot trén hé sic ky ISCO® stt dung cac hexan/etyl axetat lam dung moi

rira giai thu duge hop chit néu & d& muc (2,21 g, hiéu suét 67%).

Buéc-8: (R)-N-((R)-1-(7-clo-3 -metoxyquinoxalin-2-yl)etyl)-2-metylpropan-2-

sulfinamit.
R i
cl N S-S
| | H®
N OMe

Thém timg giot metyl magie clorua (MeMgCl) (3M trong THF, 3,4 mL) & -78°C
vao (R,E)-N—((7-clo-3-metoxyquinoxalin-2-yl)metylen)-2-metylpropan—Z-sulﬁnamit
(2,21 g, 6,8 mmol) trong CH>Cl> (150 mL). Khudy hén hgp tao thanh ¢ -78°C trong 2
gior va sau do dap t4t phan (mg bang dung dich NH4ClI trong nuée (20 mL). Sau khi
khudy trong 10 phut, tach 16p hitu co, va chiét 16p nuéce bang CH2Cl> (25 mL x 3).
Lam kho céc 16p hitu co da dugc gop lai (Na2SO), ¢d, va tinh ché béng séc ky cot trén

hé sic ky ISCO® st dung céc hexan/etyl axetat lam dung moi rira giai thu dugc hop
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chit néu & dé muc (1,18 g, hiéu sudt 51%).

Buée-9: (R)-3-(1-aminoetyl)-6-cloquinoxalin-2(1H)-on (I1-12).

cl N2 R
act
N0 TFA
H

Thém ting giot iodotrimetylsilan (3,46 g, 17,3 mmol) & 0°C vao hop chat (R)-N-
((R)—1-(7-clo-3-metoxyquinoxalin-z-yl)etyl)-2-mety1propan-2-su1ﬁnamit (1,29 g, 3,46
mmol) trong CH3CN (100 mL). Sau do6 hdi lvu hdn hop nay trong 2 gid, lam ngudi
dén nhiét d6 trong phong, va dép t4t phan Gmg bang MeOH (10 mL). Loai bé dung moi
trong chan khong, va tinh ché phén cdn bing sic ky cot C-18 pha dao trén hé sdc ky
ISCO® bing cach st dung nuée (TFA 0,1%)/CH;CN (TFA 0,1%) lam dung mdi rira
gidi thu duge hop chét I1-12 (1,22 g, hiéu suat 95%) 1a mudi TFA.

Vi du 15 - Chét trung gian 11-13: (S)-3-(1-aminoetyl)-6-cloquinoxalin-2(1H)-on

(3)9
-S

OH OH HN MeMgBr, (3) "

“@Wﬁammtm%w L
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(S)

peesy

13

Bucdc-1: (S,E)-N—((7-clo-3-metoxyquinoxalin-Z-yl)metylen)-2-mety1pr0pan-2-

sulfinamit.

Q
|
9

Thém (S)-2-metylpropan-2-sulfinamit (2,52 g, 20,8 mmol) va CuSOs (5,0 g, 31,2
mmol) vao hop chit H (2,31 g, 5,2 mmol) trong DCE (300 mL) & nhiét d§ trong
phong. Gia nhiét hdn hop phan tmg tao thanh téi 60°C va khudy trong 4 gid. Sau do6
1am ngudi hdn hop phan ung dén nhiét @0 trong phong va dap tt phan Uung bang 50
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mL dung dich NaHCO3 bdo hoa trong nuée. Sau khi khudy trong 10 pht, loc hdn hop
ndy qua dém Celite®. Chiét dich loc bang CH2Cl> (50 mL X 3), lam kh6 (Na2S04), ¢d,
va tinh ché bing sic ky cot trén hé sdc ky ISCO® st dung cac hexan/etyl axetat lam

dung moi rira giai thu dugc hop chit néu ¢ dé muc (2,62 g, hiéu suét 78%).

Buée-2: (S)-N-((S)-1-(7-clo-3-metoxyquinoxalin-2-yl)etyl)-2-metylpropan-2-
sulfinamit.

= 0
Q) g

cl Noe ™S\

S

L e
v

Thém timg giot metyl magie clorua (MeMgCl) (3M trong THF, 4,0 mL) ¢ -78°C
vao hop chit (S,E)-N—((7-clo-3-metoxyquinoxalin-2-y1)mety1en)-2-mety1propan-2-
sulfinamit (2,62 g, 8,0 mmol) trong CH2Cl> (150 mL). Khudy hon hop tao thanh & -
78°C trong 2 gio va sau d6 dap t4t phan tng bang dung dich NH4Cl trong nuéc (20
mL). Sau khi khudy trong 10 phut, tach 16p hitu co, va chiét 16p nuéc bang CH2CLy (25
mL x 3). Lam khd céc 16p hiru co da duge gop lai (Na2SO4), cd, va tinh ché bang sic
ky cot trén hé sic ky ISCO® sir dung céc hexan/etyl axetat lam dung mdi rira giai thu

duoc hop chét néu & dé muc (1,69 g, 62%).
Buée-14: (S)-3-(1-aminoetyl)-6-cloquinoxalin-2(1/)-on (II-13).

@ (9

cl N\rNHz
N“So

Thém ting giot iodotrimetylsilan (1,03 g, 5,15 mmol) & 0°C vao hop chét (S)-N-
((S)-1-(7-clo-3-metoxyquinoxalin—Z-yl)etyl)-2-metylpropan-2-sulﬁnamit (350 mg,
1,03 mmol) trong CH3CN (40 mL). Sau d6 hoi luu hén hop nay trong 2 gid. Sau khi
dé ngudi hdn hop nay dén nhiét do trong phong, dap t4t phan Gng bang MeOH (2 mL).
Loai bo dung moi trong chan khong, va tinh ché phén cin bing sic ky cot C-18 pha
d40 trén hé séc ky ISCO® bing cach st dung nuée (TFA 0,1%)/CH3CN (TFA 0,1%)
lam dung méi rira gidi thu dwoc hop chét néu & d& muc (267 mg, hi¢u sudt 79%) 1a

mudi TFA.
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Vi du 16 -- Chét trung gian II-14: (3-((S)-1-aminoetyl)-6-clo-7-((R)-1-(pyridin-2-
yl)etoxy)quinolin-2(1H)-on

OH
Cl 1.tBulLi, 9 AN
1. Boc,O Cl I |
Cl ete _N
j@\ THF 0 NH -40°C 5
. —— " H NH —~
HO NH, 2. TBDMS-CI o0~ o 2. DMF )\ DIAD, PPh;

imidazol 4\ oo
DMF /\\ J /'\ THF

? 1. HN(i-Pr) c :
Cl n-BuLi l X NH,HCI
THF, -78°
0 NH ” 0 o

N
S - L
| X7 070 /CNHBoc | Xy
N
N /f\ EtO 7

0 4 1114
2. HCV/dioxan
100°C
z 1. SOCl, :
: EtOH
/CNHZ /CNHBoc
2. Boc,0 Et0” YO
HO™ 0O TEA, DCM K

Butéc-1: tert-butyl (3-((tert-butyldimetylsilyl)oxy)-4-clophenyl)cacbamat.

Xt Iy dung dich 5-amino-2-clophenol (10,00 g, 69,7 mmol) trong THF (350 mL)
v6i di-tert-butyl dicacbonat (20 mL, 86 mmol) va khudy hdi luu qua dém. Lam bay
hoi dung moi duéi ap sudt giam thu dugc diu mau nau. Sau d6 hoa tan diu nay trong
EtOAc (300 mL), rira bing nuéc, dung dich NaHCO; bdo hoa trong nude, va nude
mudi (mdi loai 300 mL), 1am kho (Na2SO4), loc, va 1am bay hoi dudi ap suit giam thu
duoc 21,01 g tert-butyl (4-clo-3-hydroxyphenyl)cacbamat khong tinh khiét 12 ddu mau
nau (LCMS: m/z 244 [M+H]"). Hoa tan vét liéu ndy trong DMF (130 mL) va lam
ngudi trén bé nudc da. Sau d6 thém tir tir imidazol (11,74 g, 172 mmol) vao (trong thoi
gian ~10 phut). Thém dung dich TBDMS-CI (14,98 g, 99 mmol) trong DMEF (45 mL)
vao (trong thoi gian ~2 phut). B6 bé nuéc da va khudy dung dich nay & nhiét do trong

phong qua dém. Khi phan tich LCMS chi ra phan (ng da hoan thanh, pha lodng dung
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dich nay bang EtOAc (1L) va rita bang nude (2 x 600 mL), dung dich NaHCOs3 bdo
hoa mot nira trong nuée (600 mL), dung dich NH4Cl bdo hoa mot nira trong nudc (600
mL), dung dich NaHCOs béo hoa (600 mL), va nude mudi (600 mL). Lam khd 16p
hitu co ndy (MgSOs), loc, va 1am bay hoi du6i 4p sudt giam thu duoc 28,00 g chét rén
mau nau. Hoa tan miu nay trong EtOAc, thém silica gel (33 g) vao, va lam bay hoi
dung mdi dudi ap sudt giam. Chia v4t liéu nay thanh hai mé, tinh ché mdi mé bing sic
ky cot trén hé sic ky MPLC Biotage® sit dung cot 330g silicagel rira giai bang EtOAc
0 dén 5% trong cac hexan va v6i su rira giai ding dong bang FtOAc 4,5% hodc 5% khi
san phim duogc rira gidi. Thu hdi cac phan doan san pham va thu dugc 21,76 g tert-
butyl (3-((fert-butyldimetylsilyl)oxy)-4-clophenyl)cacbamat (21,76 g, 60,8 mmol, hiéu
suat 88%) chét rin mau hdng hoi vang. 'H NMR (300 MHz, DMSO-de): 6 ppm 9,43
(s, 1 H), 7,23-7,28 (m, 1 H), 7,22 (d, J = 2,35 Hz, 1 H), 7,09-7,16 (m, 1 H), 1,46 (s, 9
H), 0,99 (s, 9 H), 0,21 (s, 6 H). LCMS (Phuong phap 1): m/z 358 [M+H]".

Buée-2: tert-butyl (4-clo-2-formyl-5-hydroxyphenyl)cacbamat (J).

HO NH

Nap fert-butyl (3-((tert-butyldimetylsilyl)oxy)-4-clophenyl)cacbamat (10 g, 27,9
mmol) vao binh cu day tron ba ¢ dung tich 500 mL dugc lam khd trong 10. Lép phéu
bd sung duge 1am khd trong 10 vao binh, va h¢ thdng nay duoc xdi khi nito. Thém etyl
ete (113 mL) vao béng bom tiém. Lam lanh dung dich mau vang tao thanh trén bé
axetonitril/da kho (dén x4p xi -40°C). Sau d6 thém #-BuLi (1,7 M trong pentan, 40 mL,
68,0 mmol) vio phéu bd sung bang 6ng thong. Thém ting giot dung dich #-BulLi vao
dung dich ete nay (trong thdi gian ~10 phut), trong thoi gian nay dung dich ete tu tu
tré nén duc do két tua. Khudy hén hop ndy & khoang -40°C trong 2,5 giod, sau d6 thém
ting giot bing bom tiém DMF (11 mL) vao (trong thoi gian ~10 phut), trong thoi gian
nay cac chit ran di tré lai dung dich. Thay bé axetonitril/da kho bing bé da, va khudy
dung dich mau vang & 0°C trong 1,75 gi¢. Sau do dép t4t phan Ung bang cach thém
timg giot nuéc (25 mL), din dén sy tao thanh két tia mau da cam. Bo bé nude da va
pha lodng miu nay bang nuéc (125 mL), khién cho két tha nay bi hoa tan. Lic hén hop
ndy, va tach céc 16p hitu co. Axit héa 16p nuée dén do pH ~4-5 véi AcOH. Chiét két
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tla tao thanh bang EtOAc (200 mL), rira bing nudc (2 x 100 mL), 1am kho (Na2SO04),
loc, va lam bay hoi dué6i ap sudt giam thu duoc tert-butyl (4-clo-2-formyl-5-
hydroxyphenyl)cacbamat 1a chét rin mau vang (4,79 g, 17,63 mmol, hiéu suét 63%).
IH NMR (300 MHz, DMSO-ds): § ppm 11,72 (s, 1 H), 10,50 (s, 1 H), 9,68 (br 5, 1 H),
7,99 (s, 1 H), 7,88 - 7,91 (m, 1 H), 1,48 (s, 9 H). LCMS (Phuong phap 1): m/z 216 (M-
56, mat t-Bu).

Burde-3: (R)-tert-butyl (4-clo-2-formyl-5-(1-(pyridin-2-yl)etoxy)phenyl) cacbamat.

(0]
(0] NH
l\ O)\o
2 /l\

Cho hdn hop chira (S)-1-(pyridin-2-yl)etanol (454,3 mg, 3,69 mmol), fert-butyl
(4-clo-2-formyl-5-hydroxyphenyl)cacbamat (1 g, 3,68 mmol) va triphenylphosphin
(1,158 g, 4,42 mmol) vao binh cu day tron dung tich 100 mL trong méi trudng khi
nito. Thém THF (40 mL) vao bang bom tiém. Lam ngudi dung dich mau vang tao
thanh trén bé nuéc da va sau d6 thém ting giot DIAD (0,86 mL, 4,42 mmol) vao. B6
bé nuéc da va khudy dung dich nay & nhiét do trong phong qua dém. Khi phén tich
LCMS chi ra phan tng d3 hoan thanh, thém silicagel vao va lam bay hoi dung méi
duéi 4p sudt giam. Tinh ché mAu nay bing sic ky cot trén hé sic ky MPLC Biotage®
(st dung cot 50g silica gel rtra giai bang EtOAc 0 dén 13% trong céc hexan) thu dugc
473,7 mg chét rn mau tring. Dt liéu phan tich LCMS va NMR la phii hop véi (R)-
tert-butyl (4-clo-2-formyl-5-(1-(pyridin-2-yl)etoxy)phenyl)cacbamat c6 13n tap chét 12
vat liéu ban dau phenolic (theo két qua phéan tich NMR, ty 1¢ san phém v6i vat liéu ban
dau 1a ~5:1). V4t liéu ndy duoc st dung cho bude tiép theo ma khong cAn tinh ché tiép.
'H NMR (300 MHz, DMSO-ds): 8 ppm 10,42 (s, 1 H), 9,73 (s, 1 H), 8,54-8,60 (m, 1
H), 7,98 (s, 1 H), 7,92 (s, 1 H), 7,82 (ddd, J= 1,80, 7,80, 1,80 Hz, 1 H), 7,44 (br d, J =
7,90 Hz, 1 H), 7,30-7,36 (m, 1 H), 5,64 (q, J= 6,35 Hz, 1 H), 1,67 (d, J=6,45Hz, 3
H), 1,46 (s, 9 H). LCMS (Phuong phép 1): m/z 377 [M+H]".

Buede-4: (S)-etyl 3-((tert-butoxycarbonyl)amino)butanoat (K).
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L\NHBOC

EtO” O

Lam ngudi thé huyén phii chira axit (S)-3-aminobutanoic (6,25 g, 60,6 mmol)
trong EtOH (27,5 mL) trén bé nude da. Sau d6 thém tung giot thionyl clorua (7,5 mL,
103 mmol) vao trong thoi gian 40 phut, trong thoi gian nay axit amin di vao dung dich.
DPé cho bé nudc da tan chay, va khudy dung dich nay & nhiét do trong phong qua dém.
Lam bay hoi hdn hop nay duéi ap sut giam, va tron tiép phan cin véi EtOH (60 mL)
va lam bay hoi lai dudi ap sult giam thu dugc dAu. Hoa tan diu nay trong DCM (55
mL) va 1am lanh trén bé nu6c d4. Thém ting giot TEA (25 mL, 179 mmol) vao trong
thoi gian 15 phut dong thoi khudy, tao ra hdn hop dang sita. Sau d6 thém di-tert-butyl
dicacbonat (17 mL, 73,2 mmol) vao. Pé cho bé nudc da tan chay, va khudy hén hop
nay & nhiét do trong phong trong nam ngay. Loc hdn hop tao thanh qua Celite® 545
trén phéu Buchner, va rita banh loc bang DCM (50 mL). Rura dich loc bang dung dich
axit xitric bdo hoa trong nuéc (20 mL) va nude (2 x 100 mL), lam kho (MgSOa), loc,
va lam bay hoi duéi ap sut giam dé tao ra hop chét néu & dé muc 1a dau trong. Dit
litu ophan tich ' NMR 1a phu hop véi (S)-etyl  3-((tert-
butoxycarbonyl)amino)butanoat (13,47 g, 58,2 mmol, hi¢u suit 96%). 'H NMR (300
MHz, CDCL): 8 ppm 4,95 (br s, 1 H), 4,15 (q, J = 7,13, 2 H), 3,98-4,10 (m, 1 H),
2,40-2,57 (m, 2 H), 1,44 (s, 9 H), 1,27 (t, J="7,18, 3 H), 1,22 (d, J= 6,74, Hz, 3 H).

Buée-5 & 6: 3-((S)-1-aminoetyl)-6-clo-7-((R)-1-(pyridin-2-yl)etoxy)quinolin-2(1 H)-
on hydroclorua (II-14).

0 N“~0 H-ci
o

Dit binh ciu day tron dung tich 25 mL dugc lam khd trong 16 va thanh khudy
trong mdi truong khi nito. Sau d6 thém THF (2,25 mL) va diisopropylamin (0,27 mL,
1,894 mmol) vao bang bom tiém. Lam ngudi dung dich nay bang cach sir dung bé da
kho/axeton (-78°C) va thém tung giot n-BuLi (1,6 M trong hexan, 1,15 mL, 1,84
mmol) vao trong thoi gian 5 phut. Sau khi khudy trong 10 phut, thém ting giot dung
dich (S)-etyl 3-((tert-butoxycarbonyl)amino)butanoat K (115,3 mg, 0,499 mmol) trong
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THF (0,5 mL) vao (trong thdi gian 5 phut). Khudy dung dich nay trong 75 phut & -
78°C va sau d6 thém tung giot dung dich (R)-tert-butyl (4-clo-2-formyl-5-(1-(pyridin-
2-yl)etoxy)phenyl)cacbamat (188,7 mg, 0,501 mmol) trong THF (1,0 mL) vao bang
bom ti€ém. Dung dich phéan tng tré nén c6 mau vang khi thém aldehyt vao. Khudy hdn
hop phan tng ¢ -78°C trong 13 phut va sau d6 dap t4t phan tng bang cach thém dung
dich NH4Cl béo hoa trong nuée (2,5 mL). Cho hdn hop nay phan bd gitta EtOAc va
nude (mdi loai 10 mL). Lam kho 16p hitu co nay (MgSOs4), loc, va lam bay hoi duéi ap
sut giam thu dwoc hdn hop chira cac chit déng phan khong tinh khiét cua (35)-etyl 3-
((tert-butoxycarbonyl)amino)-2-((2-((fert-butoxycarbonyl)amino)-5-clo-4-((R)-1-
(pyridin-2-yl)etoxy)phenyl) (hydroxy)metyl)butanoat la ddu mau vang (344,8 mg;
LCMS: m/z +608 [M+H]"). Hoa tan vat liéu tho (334 mg) trong 1,4-dioxan (5 mL), xt
ly v6i dung dich HCI 12M trong nuéce (0,125 mL), va khudy & 110°C trong 90 phut,
trong thoi gian nay vat liéu mau d6 két tiia. Lam ngudi hdn hop nay va gan dich ndi bé
mit ra. Thém Heptan (~4 mL) vao két tia mau do con lai & ddy binh va sau d6 lam bay
hoi dudi ap suit giam thu duge 161,8 mg chét rin mau do. Nghién nhé vat liéu ndy véi
iPrOH (5 mL) va thu hdi két tua tao thanh trén phdu Hirsch va rira bang PrOH (1 mL)
va etyl ete (~20 mL) thu dugc 3-((S)-1-aminoetyl)-6-clo-7-((R)-1-(pyridin-2-
yl)etoxy)quinolin-2(1H)-on hydroclorua (104,2 mg, 0,274 mmol, hiéu suit 55%) 1a
chét rén mau do, khong tinh khiét nhung thich hop dé st dung nhu vay. '"H NMR (300
MHz, Metanol-ds): 8 ppm 8,81-8,87 (m, 1 H), 8,55-8,64 (m, 1 H), 8,18 (d, J= 7,92 Hz,
1 H), 7,96-8,04 (m, 1 H), 7,95 (s, 1 H), 7,85 (s, 1 H), 6,99 (s, 1 H), 5,98 (q, J = 6,84
Hz, 1 H), 4,48 (q, J= 6,84 Hz, 1 H), 1,86 (d, J= 6,45 Hz, 3 H), 1,64 (d, J= 6,74 Hz, 3
H). LCMS (Phuong phép 1): m/z 344 [M+H]".

Vi du 17 -- Chét trung gian II-15: (S)-3-(1-aminoetyl)-6-clo-7-(xyclopropylmetoxy)
quinolin-2(1H)on
0 - HNiPr.
9 OH cl ' "B :
CIi@ﬁ > jd THE, 78°C C'mwz
o) NH
HO NH DIAD . )\o 0 N“7o H-cl
oW AL e T
AN e0"o
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o)

2.HCl/dioxan
100°C
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Buée-1: tert-butyl (4-clo-5-(xyclopropylmetoxy)-2-formylphenyl)cacbamat.

DE\
s

Cho hdn hop chtra xyclopropylmetanol (0,145 mL, 1,838 mmol), ferz-butyl (4-
clo-2-formyl-5-hydroxyphenyl)cacbamat J (499,4 mg, 1,838 mmol) lva‘t
triphenylphosphin (579,4 mg, 2,209 mmol) vao binh cdu day tron dung tich 100 mL
trong mdi truong khi nito va sau d6 thém THF (20 mL) bing bom tiém vao. Lam
ngudi dung dich mau da cam tao thanh trén bé nuée da va thém timg giot DIAD (0,43
mL, 2,184 mmol) vao. Bo b nudc da va khudy dung dich nay & nhiét d6 trong phong
trong 48 gio. Khi phan tich LCMS chi ra phan tmg dd hoan thanh, thém silica gel vao '
va lam bay hoi dung moi duéi ap sudt giam. Tinh ché mAu nay bing sic ky cot trén hé
sic ky MPLC Biotage® st dung cdt silica gel 25 g rira giai bang EtOAc 0 dén 3%
trong cic hexan thu dugc tert-butyl  (4-clo-5-(xyclopropylmetoxy)-2-
formylphenyl)cacbamat (410,6 mg, 1,260 mmol, hi¢u suit 68,6%) 1a chét rdn mau
vang nhat. 'TH NMR (300 MHz, DMSO-ds): & ppm 10,57 (s, 1 H), 9,75 (s, 1 H), 7,95-
8,00 (m, 2 H), 4,02 (d, J = 7,04 Hz, 2 H), 1,49 (s, 9 H), 1,23-1,31 (m, 1 H), 0,57-0,66
(m, 2 H), 0,38-0,46 (m, 2 H). LCMS (Phuong phép 1): m/z 270 (mét -Bu).

Buée-2 & 3. (S)-3-(1-aminoetyl)-6-clo-7-(xyclopropylmetoxy)quinolin-2(1H)-on
hydroclorua (II-15).

(@) N° O H-CI
J H

Dit binh cdu day tron dung tich 25 mL dugc lam kho trong 10 va thanh khudy
trong mdi truong khi nito va THF (5,6 mL) va thém bang bom tiém diisopropylamin
(0,53 mL, 3,72 mmol) vao. Lam ngudi dung dich nay trén bé d4a kho/axeton( dén -
78°C) va thém ting giot n-BuLi (1,6 M trong hexan, 2,35 mL, 3,76 mmol) vao trong
thoi gian 5 phut. Sau khi khudy trong 15 phit, thém timg giot dung dich (S)-etyl 3-
((tert-butoxycarbonyl)amino)butanoat K (286 mg, 1,238 mmol) trong THF (1,25 mL)
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vao (trong thoi gian 5 phut). Khudy dung dich nay trong 80 phut ¢ -78°C va thém tlimg
giot biang bom tiém dung dich tert-butyl (4-clo-5-(xyclopropylmetoxy)-2-
formylphenyl)cacbamat (403,2 mg, 1,238 mmol) trong THF (2,5 mL) vao. Dung dich
phan {mg trd nén c6 mau vang khi thém aldehyt vao. Khudy hén hop phan tng & -
78°C trong 12 phut va sau d6 dap tit phan tng bang cach bd sung dung dich NH4Cl
bdo hoa trong nuéc (6 mL) vao. Cho hdn hop nay phan bd giita EtOAc va nudc (mbi
loai 25 mL) va lam kho 16p hitu co nay (MgSO4), loc, va 1am bay hoi duéi ap suét
giam thu dugc 724,5 g ddu mau vang nhat. Hoa tan vt liéu nay trong 1,4-dioxan (12,5
mL), xtt ly véi HCI 12M (dung dich nuée; 0,32 mL), va khudy & 110°C trong 70 phut
trong thoi gian nay dung dich tré 1én dic véi két tia mau hong. P& mau nay ngudi va
lam bay hoi dung méi dudi 4p suat giam thu dugce 1,13 g chét rdn c6 soi mau do.
Nghién nhé vt liéu nay vé6i i-PrOH (15 mL) va thu hdi két tia tao thanh trén phéu
Buchner va rira bang i-PrOH (20 mL) va etyl ete (~60 mL) thu dugc (S)-3-(1-
aminoetyl)-6-clo-7-(xyclopropylmetoxy)quinolin-2(1H)-on hydroclorua (146,1 mg,
0,444 mmol, hiéu suit 36 %) la chit rdn mau tring nhu gidy. '"H NMR (300 MHz,
DMSO-ds): 6 ppm 12,13 (br s, 1 H), 8,21 (br s, 3 H), 7,98 (s, 1 H), 7,86 (s, 1 H), 6,98
(s, 1 H), 4,32-4,46 (m, 1 H), 3,96 (d, J = 6,40 Hz, 2 H), 1,51 (d, J = 6,70 Hz, 3 H),
1,21-1,35 (m, 1 H), 0,55-0,68 (m, 2 H), 0,35-0,46 (m, 2 H). LCMS (Phuong phap 1):
m/z 293 [M+H]".

Vi du 18 -- Chét trung gian II-16: 3-(1-Aminoetyl)-6-clo-7-((3,3-difloxyclobutyl)
metoxy)quinolin-2(1H)-on

Cl
cl 1. DEAD, PPhs, THF j@\ DMF
. @AOH + j@\ 2. Ac,0, DIEA, EtOAc 0 N/ko _Pocts
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Budc-1: N-(4-Clo-3-((3,3-difloxyclobutyl)metoxy)phenyl)axetamit.
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Pé dung dich 5-amino-2-clophenol (3 g, 20,90 mmol) (3,3-difloxyclobutyl)
metanol (2,66 g, 21,78 mmol) trong THF (375 mL) trong moi truong khi nito va xt ly
v6éi DEAD (3,90 mL, 24,63 mmol). Khudy dung dich nay & nhiét do trong phong trong
48 gio. Khi phan tich LCMS da chi ra sy tién trién t6t clia phan tng, thém silica gel
vao dung dich nay va lam bay hoi duéi 4p sudt giam. Tinh ché vat liéu nay bang sic ky
cot trén hé sic ky MPLC Biotage® (str dung cot 340g silicagel rira giai bang EtOAc 0
dén 100% trong céc hexan véi su rira giai ding dong khi d6 céc pic duge ria giai) thu
duoc 3,89 g hop chit néu ¢ dé muc 1a chét 1ong mau nau. Dit liéu phan tich LCMS 1a
phu hop véi 4-clo-3-((3,3-difloxyclobutyl)metoxy)anilin khong tinh khiét (m/z 248
[M+H]"). Hoa tan mau nay trong EtOAc (80 mL) va xit Iy véi DIEA (3,00 mL, 17,18
mmol) va Ac20 (1,60 mL, 16,96 mmol). Khudy dung dich nay & nhiét d6 trong phong
qua dém. Sau d6 rira dung dich ndy bing nudc va nuéc mubi (mdi loai 50 mL), 1am
kho (Na2S04), loc, va 1am bay hoi duéi 4p sudt giam. Tinh ché phan cin bang sic ky
cdt trén hé séc ky MPLC Biotage® (sir dung cot 50g silica gel, rira giai bang EtOAc 0
dén 50% trong cac hexan véi su rira giai dang dong khi d6 cac pic duoc rira gidi) thu
duoc 3,16 g hop chit néu & d& muc 14 diu mau ndu nhat, ddu nay két tinh tir tir khi dé
yén. Dit liéu phan tich LCMS va 'H NMR 1a phd hop v&i N-(4-clo-3-((3,3-
difloxyclobutyl)metoxy)phenyl)axetamit (3,16 g, 10,91 mmol, hiéu suit 52%). Trong
phan tich NMR mét proton bi chin béi tin hidu ctia dung méi. 'H NMR (300 MHz,
DMSO-ds): 6 ppm 11,91 (s, 1 H), 8,54-8,67 (m, 1 H), 7,80-7,95 (m, 2 H), 7,68 (s, 1 H),
7,56 (d, J = 1,30 Hz, 1 H), 7,34-7,44 (m, 1 H), 7,29 (d, J = 9,10 Hz, 1 H), 7,13-7,22
(m, 1 H), 7,03 (s, 1 H), 6,31 (br s, 1 H), 6,22 (d, J= 7,90 Hz, 1 H), 5,30 (s, 2 H), 4,10-
4,26 (m, 2 H), 3,78 (s, 3 H). LCMS (Phuong phép 1): m/z 290 [M+H]".

Bude-2: 2,6-Diclo-7-((3,3-difloxyclobutyl)metoxy)quinolin-3-carbaldehyt.

Cl

F

Ong duoc bit kin bang mang va dugc dit trong moi trudong khi nito. Sau d6 thém
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DMF (2,15 mL, 27,8 mmol) vao béng bom ti€m va lam ngudi hdn hop phén Ung tao
thanh trén bé nudc d4. Thém timg giot bing bom tiém POCI; (8,40 mL, 90 mmol) (10
phut) vao trong thoi gian nay vat liéu mau tring két tia. Sau d6 dé dung dich nay 4m
1én dén nhiét d6 trong phong trong thdi gian 10 phut va xi Iy hdn hop nay véi N-(4-
clo-3-((3,3-difloxyclobutyl)metoxy)phenyl)axetamit (2,44 g, 8,42 mmol). Khudy hdn
hop nay & 80°C trong hai ngay. Nhé bang pipet dung dich mau d6 dic tao thanh 1én
nuée da, thu duoc két tha mau vang. Thu hoi két tha trén phéu Buchner, rira béng nudc
(~500 mL), va lam khé thu dugc 2,38 g hop chit néu & d& muc 13 chét rin mau vang
nhot. Dt liéu phan tich LCMS va 'H NMR la phu hgp véi 2,6-diclo-7-((3,3-
difloxyclobutyl)metoxy)quinolin-3-carbaldehyt (2,38 g, 6,88 mmol, hiéu suit 82%).
TH NMR (300 MHz, DMSO-ds): & ppm 10,31-10,36 (m, 1 H), 8,88 (s, 1 H), 8,48 (s, 1
H), 7,65 (s, 1 H), 4,37 (d, J= 4,69 Hz, 2 H), 2,53-2,84 (m, 5 H). LCMS (Phuong phép
1): m/z 346 [M+H]".

Buoce-3: 6-Clo-7-((3,3-difloxyclobutyl)metoxy)-2-ox0-1,2-dihydroquinolin-3-
carbaldehyt.

Khudy dung dich  2,6-diclo-7-((3,3-difloxyclobutyl)metoxy)quinolin-3-
carbaldehyt (2,66 g, 7,68 mmol) trong HCI dam déc (75 mL) & 100°C trong mdt ngay,
trong thoi gian nay can két tia mau do tao thanh trén bé mit cua binh ciu nay. Pha
lodng hdn hop nay bang nude (800 mL), din dén su tao thanh két tia mau dé. Gitt hdn
hop nay & nhiét d6 trong phong trong 4 ngay. Sau d6 thu hdi két tia trén phéu
Buchner, rira bang nuée (1 L), va 1am khé trong chén khong & 50°C thu duogc 2,16 g
hop chét néu & & muc 1a chét rin mau do. Di liéu phan tich LCMS va '"H NMR 1 phu
hop vGi 6-clo-7-((3,3-difloxyclobutyl)metoxy)-2-oxo-1,2-dihydroquinolin-3-
carbaldehyt (2,16 g, 6,59 mmol, hi¢u suét 86%). 'H NMR (300 MHz, DMSO-ds): &
ppm 12,21 (s, 1 H), 10,16-10,18 (m, 1 H), 8,43 (s, 1 H), 8,09 (s, 1 H), 6,94 (s, 1 H),
4,20 (d, J = 4,10 Hz, 2 H), 2,54-2,80 (m, 5 H). LCMS (Phuong phéap 1): m/z +328
[M+H]".

Buéce-4: (E)-N-((6-Clo-7-((3,3-difloxyclobutyl)metoxy)-2-oxo-1,2-dihydroquinolin-3-
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yl)metylen)-2-metylpropan-2-sulfinamit.

2
s
F

Cho hdn hop chia  6-clo-7-((3,3-difloxyclobutyl)metoxy)-2-oxo-1,2-
dihydroquinolin-3-carbaldehyt (499,6 mg, 1,525 mmol) va 2-metylpropan-2-sulfinamit
(222,1 mg, 1,832 mmol) vao binh ciu day tron dung tich 25 mL trong méi trudng khi
nito. Thém THF (3,0 mL) va titan (IV) isopropoxit (Ti(OPr)4) (0,90 mL, 3,07 mmol)
vao bing bom tiém, va khudy huyén phd ndy & nhiét do trong phong qua dém. Khi
phén tich LCMS chi ra phan (mg gén hoan thanh, dép tit phan tmg bang thém timg
giot dung dich NH4Cl bado hoa trong nuée (2 mL). Sau d6 nghién nho vét liéu nay véi
EtOAc (100 mL) va loc két tta tao thanh qua Celite®. Rira banh loc bang EtOAc (50
mL), nghién bang séng siéu 4m trong EtOAc trong 15 phut va loc bing céach st dung
phéu Buchner. Gop cac dich loc va rira bang nuwéc mudi (100 mL), 1am khd (NaSOq),
loc, va 1am bay hoi dudi 4p suét giam thu duoc 413 mg hop chit néu & d& muc 1a chét
rin mau vang. Dit liéu phan tich LCMS va 'H NMR 1a pha hop véi (E)-N-((6-clo-7-
((3,3-difloxyclobutyl)metoxy)-2-o0xo0-1,2-dihydroquinolin -3-yl)metylen)-2-
metylpropan-2-sulfinamit (413 mg, 0,958 mmol, hiéu suit 62,9%). 'H NMR (300
MHz, DMSO-ds): 6 ppm 12,21 (s, 1 H), 8,74 (s, 1 H), 8,59 (s, 1 H), 8,09 (s, 1 H), 6,95
(s, 1 H), 4,19 (d, J = 4,40 Hz, 2 H), 2,55-2,79 (m, 5 H), 1,19 (s, 9 H). LCMS (Phuong
phap 1): m/z 431 [M+H]".

Buée-5:  N-(1-(6-Clo-7-((3,3-difloxyclobutyl)metoxy)-2-oxo-1,2-dihydroquinolin-3-
yl)etyl)-2-metylpropan-2-sulfinamit.

Cho (E)-N-((6-Clo-7-((3,3-difloxyclobutyl)metoxy)-2-oxo-1,2-dihydroquinolin-
3-yl)metylen)-2-metylpropan-2-sulfinamit (411,3 mg, 0,955 mmol) vao binh ciu day
tron dung tich 100 mL trong mdi trudng khi nito. Thém DCM (7,6 mL) vao, va lam
ngudi thé huyén phu nay trén bé da khé/cloroform (dén xAp xi -60°C). Thém timg giot
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Metylmagie bromua (MeMgBr, 3M trong ete) (0,95 mL, 2,85 mmol) vao. Sau do dé
4m bé lanh 1én dén nhiét do trong phong qua dém, tao thanh dung dich mau da cam.
Khi phén tich LCMS chi ra phan Gng hoan thanh, 1am ngudi dung dich nay trén bé
nude da va xt Iy timg giot v6i nude (5 mL), tao ra két tia. Pha lodng hdn hop nay
bang EtOAc (100 mL) va rira bang nude (100 mL). Thém silica gel vao 16p hitu co
nay va lam bay hoi dung mdi duéi 4p suét giam. Tinh ché vat liéu nay bang sic ky cot
trén hé sic ky MPLC Biotage® (rira giai bing MeOH 0 dén 5% trong DCM véi sy ria
giai ding dong bing MeOH 3,2%) thu dugc 345,5 mg hop chit néu & d& muc bot gion
mau niu. Dit liéu phan tich LCMS va 'H NMR 1a pha hop véi N-(1-(6-clo-7-((3,3-
difloxyclobutyl)metoxy)-2-oxo-1,2-dihydroquinolin-3-yl)etyl)-2-metylpropan-2-
sulfinamit (345,5 mg, 0,773 mmol, hiéu suit 81%). Phan tich NMR cho thay hdn hop
chtra cac chit ddng phan khéng dbi quang vdi ty 18 ~1:1. LCMS (Phuong phap 1): m/z
447 [M+H]".

Bucrc-6: 3-(1-Aminoetyl)-6-clo-7-((3,3-difloxyclobutyl)metoxy)quinolin-2(1H)-on
hydroclorua (II-16).

Lam ngudi dung dich N-(1-(6-clo-7-((3,3-difloxyclobutyl)metoxy)-2-oxo-1,2-
dihydroquinolin-3-yl)etyl)-2-metylpropan-2-sulfinamit (342,7 mg, 0,767 mmol) trong
MeOH (7,0 mL) trén bé nuéc da va xir Iy timg giot bang HCI 4M trong 1,4-dioxan (4
mL). Sau d6 khudy dung dich nay trong 25 phat. Lam bay hoi dung mdi dudi 4p suét
giam & nhiét d9 trong phong. Nghién nhé phan cin niy véi 20 mL etyl ete va thu hdi
két tua tao thanh trén ph&u Hirsch va rira tiép bing etyl ete thu dugc 271,4 mg 1a chit
rin mau héng. Dit liéu phan tich LCMS va '"H NMR 14 phil hop v6i 3-(1-aminoetyl)-6-
c10-7-((3,3-diﬂoxyclobutyl)metoxy)quinolin-2(1H)-on hydroclorua (271,4 mg, 0,716
mmol, hiéu suét 93%). 'H NMR (300 MHz, Metanol-ds): & ppm 7,95 (s, 1 H), 7,79 (s,
1 H), 6,96 (s, 1 H), 4,48-4,55 (m, 1 H), 4,20 (d, J = 4,10 Hz, 2 H), 2,56 - 2,79 (m, 5
H), 1,68 (d, J= 7,04 Hz, 3 H). LCMS (Phuong phap 1): m/z 343 [M+H]".
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Vi du 19 -- Chét trung gian II-17: (8)-3-(1-Aminoetyl)-6-clo-8-floquinolin-2(1H)-on

0
|
cl gBoc0  Cl 1. t-t-BuLi, ete Cl
gidioxan -+-40°C
NH, NHBoc ———> NHBoc
F F 2. DMF F
1. HNiPry, n-BulLi z
THF, -78° al -
X NH,
H N0 H-ClI
/CNHBoc Fof
Eo” o 117

2. HHCl/dioxan
1100°C

Bucc-1: tert-Butyl (4-clo-2-flophenyl)cacbamat.

Cl
; NHBoc

F

Khudy dung dich 4-clo-2-floanilin (2 g, 13,74 mmol) va di-terz-butyl dicacbonat
(6,4 mL, 27,6 mmol) trong 1,4-dioxan (50 mL) & nhiét do hdi luu trong 2 ngay. Sau d6
lam bay hoi dung méi. Pha lodng du tao thanh bang MeOH, nudc, va dung dich
amoni hydroxit trong nuéc (mdi loai 10 mL) va khudy manh trong 45 phut. Tach 16p
hitu co bén duéi. Pha lodng vat lidu hitu co ndy bing EtOAc (50 mL), va rira bang
nude (50 mL), dung dich HCI 3,6% trong nuéc (2 x 50 mL), dung dich NaHCO3 bao
hoa trong nuée (50 mL), va sau d6 lai rira bang nude (2 x 50 mL). Lam khd 16p hitu co
nay (MgSOs), loc, va 1am bay hoi duéi 4p sudt giam thu duogc rert-butyl (4-clo-2-
flophenyl)cacbamat (3,0011 g, 12,22 mmol, hiéu sudt 89%) la chit 16ng mau hoi dé
ma hoéa rén khi dé yén. 'H NMR (300 MHz, DMSO-ds): § ppm 9,12 (s, 1 H), 7,63 (t, J
=8,65 Hz, 1 H), 7,42 (dd, J = 10,85, 2,35 Hz, 1 H), 7,18-7,24 (m, 1 H), 1,45 (s, 9 H).
LCMS (Phuong phap 1): m/z 246 [M+H]".

Bucc-2: tert-Butyl (4-clo-2-flo-6-formylphenyl)cacbamat.

(0}
cl !
NHBoc

F

Binh cdu ddy tron ba ¢ dung tich 500 mL dugc lam khd trong 16 dugc lap phéu
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bd sung duoc 1am khé trong 16 va dat trong méi trudong khi nito. Thém bing bom tiém
tert-Butyl (4-clo-2-flophenyl)cacbamat (5,44 g, 22,14 mmol) va etyl ete (91 mL) vao.
Lam ngudi dung dich trong nay trén bé axetonitril/da kho (dén xép xi -40°C). Thém
bang dng théng fert-Butyllithi (1,7M trong pentan, 33 mL, 22,14 mmol) vao phéu bd
sung. Thém ting giot dung dich #-BuLi vao dung dich ete nay (trong thoi gian ~10
phut), trong thoi gian nay dung dich ete bit dau chuyén mau da cam. Khudy dung dich
nay & khoang -40°C trong 2 gid, trong thoi gian nay dung dich chuyén dan thanh mau
da cam hon nita. Thém ting giot DMF (8,7 mL, 112 mmol) vao (trong thoi gian ~10
phut), tao ra két tia 13 chit rin mau vang. Thay b& MeCN/d4 kho bang bé nudc da va
khu4y hdn hop nay thém 2 gid nita. Sau d6 dap tit phan ing bang cach thém ting giot
nude (20 mL) vao, thu duoc hdn hop mau niu va bé bé nude da. Pha lodng hdn hop
ndy bang EtOAc (100 mL), rira bang nuéc (2 x 100 mL), lam khd (Na2SOs), loc, va
1am bay hoi dudi 4p suét giam thu dugc 5,45 g chit rin dang ddu mau den. Nghién nho
vat liéu ndy véi cac hexan (50 mL), thu hdi trén phu Buchner va rira tiép bing céc
hexan thu duoc 2,73 g fert-butyl (4-clo-2-flo-6-formylphenyl)cacbamat 1a bdt mau
vang. Lam bay hoi dich loc duéi 4p suét giam, nghién nhé phan cin trong céc hexan
(~15 mL), va thu hdi chét rin mau vang tao thanh trén ph&u Hirsch 14 mé tht hai chta
hop chit néu & d& muc (0,66 g). Thu hdi téng 13 3,39 g (12,4 mmol, hiéu suit 56%)
tert-butyl (4-clo-2-flo-6-formylphenyl)cacbamat. 'H NMR (300 MHz, DMSO-ds): &
ppm 9,93 (d, J= 0,88 Hz, 1 H), 9,47 (s, 1 H), 7,81-7,90 (m, 1 H), 7,55-7,61 (m, 1 H),
1,44 (s, 9 H). LCMS (Phuong phap 1): m/z 296 [M+Nal].

Buéc-3 & 4: (S)-3-(1-Aminoetyl)-6-clo-8-floquinolin-2(1H)-on hydroclorua (I11-17).

cl N

N0  H-clI
£ H

Pit binh ciu d4y tron dung tich 200 mL dwoc 1am khé trong 16 va thanh khudy
trong moi truong khi nito. Thém THF (17 mL) va diisopropylamin (1,59 mL, 11,16
mmol) vao bang bom tiém. Lam ngudi dung dich tao thanh trén bé d4 kho/axeton(dén
x4p xi -78°C) va sau d6 thém timg giot n-butyllithi (1,6M trong hexan, 7,1 mL, 11,36
mmol) vio trong thdi gian 5 phut. Sau khi khudy trong 15 phut, thém timg giot dung
dich (S)-etyl 3-((fert-butoxycarbonyl)amino)butanoat K (860,7 mg, 3,72 mmol) trong
THF (3,75 mL) vao trong thdi gian 5 phut. Khudy dung dich nay trong 80 phut & -
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78°C, va sau d6 thém tung giot dung dich fert-butyl (4-clo-2-flo-6-
formylphenyl)cacbamat (1016,4 mg, 3,71 mmol) trong THF (7,5 mL) vao bang bom
tiém. Khudy hdn hop phan g & -78°C thém 22 phit nita va sau d6 dap tit phan tmg
bang cach bd sung dung dich NH4Cl bdo hoa trong nude (17 mL). Cho hdn hop nay
phén b gitta EtOAc va nuéc (mdi loai 100 mL). Lam kho 16p hitu co nay (MgSOa),
loc, va 1am bay hoi du6i 4p suét giam thu duoc 1,88 g hop chét néu & dé muc 13 gdm
mau da cam. Hoa tan vat liéu ndy trong 1,4-dioxan (38 mL), xtr Iy v6i dung dich HCI
12M trong nudc (0,96 mL), va khudy & 110°C trong 50 phut. Sau d6 dé miu nay
ngudi. Lam bay hoi dung moi duédi ap suit giam thu dugc 1,24 g chét rin mau do.
Nghién nhé vt liéu ndy trong IPA (25 mL), thu hdi trén phéu Hirsch va rita lién tiép
bang IPA (5 mL) va etyl ete (~20 mL) thu dugc (S)-3-(1-aminoetyl)-6-clo-8-
floquinolin-2(1H)-on hydroclorua (370,4 mg, 1,337 mmol, hi¢u sult 36%) 1a chét ran
mau dé. 'H NMR (300 MHz, DMSO-ds): 8 ppm 12,41 (s, 1 H), 8,33 (br s, 3 H), 8,10
(s, 1 H), 7,67-7,76 (m, 2 H), 4,38-4,53 (m, 1 H), 1,52 (d, J = 7,04 Hz, 3 H). LCMS
(Phwong phép 1): m/z 241 [M+H]".

Vi du 20 -- Chét trung gian II-18: (S)-3-(1-aminoetyl)-6-clo-7-isopropoxy quinolin-
2(1H)-on

o
|
o g w200
O NH; 0 NHAc

Ha K2CO3 DIPEA, EtOAc
CH4CN
CHO MeMgBr
POCH, DWF_ - m NaOCHs c B cHO CH,Cl,
_— ———
MeOH/THF >\o N” “OCH,8
Dess Martin NHz
OH pPerlodmat (R) “
N (CH.Cl, A N(R
>\o N” NOCH, OCH; TI(O'Pr)4 OCHs

TToluen, THF

cl :
X77(s"NH, HCI
|_L Selectrit N® N(R)\k 1N HCI >\ m\ z
>\ (o) N“~o

ldloxan

I1-18

Buée-1: 4-Clo-3-isopropoxyanilin
Cl
BN "
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Hdi luu hdn hop chita 5-amino-2-clophenol (20 g, 139 mmol) va 2-bromopropan
(26 mL, 278 mmol) va KoCO;s (38,4 g, 278 mmol) trong CH5CN (300 mL) trong 24
gid. Lam ngudi hon hop phan tng dén nhiét do trong phong, loc va rira chét rén bang
etyl axetat (150 mL). C6 dich loc va tinh ché phan cin bang ISCO (SiO»: Hex/EtOAc
0 dén 40%) thu duoc hop chét néu & d& muc, 4-Clo-3-isopropoxyanilin (22,6 g, 87%).

Buée 2: N-(4-Clo-3-isopropoxyphenyl)axetamit
Cl
XO NHAc

Thém DIPEA (42 mL, 242 mmol) tiép d6 1a axetic anhydrit (17 mL, 181 mmol)
vao hdn hop chira 4-clo-3-isopropoxyanilin (22,5 g, 121 mmol) trong CH2Cl> (200
mL). Khudy hdn hop tao thanh & nhiét do trong phong trong 3 git. Khi phan tng hoan
thanh, thém nuéc (100 mL) vao va khudy trong 10 phut. Tach 16p hitu co, ra bang
HCI IN (trong nudc, 200 mL), nude mudi (150 mL) va 1am khd trén Na>SO4khan. Loc

dung dich nay va co can. Tai két tinh phan cin tho nay tir CH>Cly/cac hexan thu duoc
hop chit mong mudn N-(4-Clo-3-isopropoxyphenyl)axetamit (19,6 g, 71%).

Burée-3: 2,6-Diclo-7-isopropoxyquinolin-3-carbaldehyt
Cl CHO
BN |
O

Thém DMF (15 mL, 193,6 mmol) vao éng dung tich 350 mL day kin va lam lanh

X

~
N~ Cl

dén 0 °C. Thém ting giot phosphorous oxyclorua (60,1 mL, 645,6 mmol) vao dung
dich nay trong 40-50 phut. D& hén hop tao thanh 4m dén nhiét do trong phong tiép do6
14 thém tirng phan nhd N-(4-clo-3-isopropoxyphenyl)axetamit (14,7 g, 64,5 mmol) vao
va gia nhiét & 80 °C qua dém. Lam lanh hdn hop nay dén nhiét do trong phong va roét
cAn than 1én nude da nghién nhéd. Loc két tia mau vang, rira bang nudc va lam kho
trén P20s qua dém thu duoc 2,6-Diclo-7-isopropoxyquinolin-3-carbaldehyt la chit rin
mau vang (17,5 g, 95%).

Buéc-4: 6-Clo-7-isopropoxy-2-metoxyquinolin-3-carbaldehyt

N CHO

Cl
BN L~
o) N” >OCH;
Thém tung phan nhé NaOMe (2,2 g, 40,8 mmol) & nhiét do trong phong vao 2,6-

diclo-7-isopropoxyquinolin-3-carbaldehyt (5,8 g, 20,4 mmol) trong dbng dung moi
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MeOH:THF (1:1, 100 mL). Hbi luu hdn hop phan tng trong 3 gid. Sau khi 1am ngudi
dén nhiét do trong phong, dép tit phan tng bang dung dich NH4Cl trong nuéc (20
mL). Chiét hdn hop nay bing EtOAc (25 mL x 3). Lam kho 16p hitu co da dugce gop
lai (Na2S0Oy4), ¢ va tinh ché bang sic ky nhanh véi Hexan/EA (3:1) thu dugc 6-Clo-7-
isopropoxy-2-metoxyquinolin-3-carbaldehyt (5,07 g, 89%) 1a chit rin mau vang.
Buéc-5: 1-(6-Clo-7-isopropoxy-2-metoxyquinolin-3-yl)etanol

OH

Cl ‘ N
ko N” SOCH;,

Thém ting giot dung dich MeMgCl trong THF (3 M, 9,1 mL, 27,2 mmol) vao 6-
clo-7-isopropoxy-2-metoxyquinolin-3-carbaldehyt (5,07 g, 18,17 mmol) trong THF
(100 mL) ¢ -78 °C. Khudy hdn hgp phan tng ¢ nhiét 6 trong phong (rt) trong 3 gio va
sau d6 dép tit phan ing bang dung dich NH4Cl trong nuée (50 mL). Téach lop hitu co
va chiét 16p nuéc bang EtOAc (25 mL X 3). Lam kho céc 16p hitu co da duogc gop lai
(Na,S04), ¢b, va tinh ché bing séc ky silica gel voi hexan/EA (3:1) thu duge hop chét
1-(6-C10-7-isoprop0xy-2-metoxyquinolin-3-yl)etanol (4,06 g, 76%). |
Bucc-6: 1-(6-C10-7-isopropoxy-2-metoxyquinolin—3-yl)etanol

O
X

Cl
>\o | N” NOCH;

Thém ting phdn nhé DMP (7,0 g, 16,5 mmol) vao 1-(6-clo-7-isopropoxy-2-
metoxyquinolin-3-yl)etanol (4,06 g, 13,8 mmol) trong CHCl, (50 mL) & nhiét do
trong phong. Khudy hén hgp phan tng ¢ nhiét do trong phong trong 2 gio, va sau do
dap tit phan Gmg bang dung dich nudc NaHCO; va Nax$20s. Sau khi khudy trong 15
phut, c4 hai 16p trd nén trong. Tach 16p hitu co va chiét 16p nuée bang CH>Cl2 (30 mL
X 2). Lam kho cac 16p hitu co da dugc gop lai (Na2S04), ¢ va tinh ché bang sic ky
silica gel v6i hexan/EA (4:1) thu dugc 1-(6-Clo-7-isopropoxy-2-metoxyquinolin-3-
yl)etanol (3,67 g, 72%) 1a chit rin mau tring.

Bucre-7: (R,E)-N—(l-(6-010-7-isopr0poxy-2-metoxyquinolin-3-y1)ety1iden)-2-metyl

propan-2-sulfinamit

-80-



26848

Q
SO
0 N” >OCH;

Thém (R)-2-metylpropan-2-sulfinamit (3,03 g, 25 mmol,) va Ti(OPr)s (11 mL,
37,5 mmol) vao 1-(6-clo-7-isopropoxy-2-metoxyquinolin-3-yl)etanol (3,67 g, 12,5
mmol) trong THF/toluen (20 mL : 400 mL) & nhiét do trong phong. Hdi luu hdn hop
phén Ung bang thiét bi Dean-Stark. Sau khi hoi Ivu hdn hop phan Gng trong 4 gio va
loai b 150 mL dung mdi, 1am ngudi phan Gng dén nhiét do trong phong. Loai bé dung
moi trong chan khong, va thém 50 mL EtOAc, tiép d6 1a thém 20 mL dung dich
NaHCOj3 bdo hoa trong nudc vao phan cin. Sau khi khudy trong 10 phut, loai bé chit
rin qua dém Celite. Chiét dich loc bang EtOAc (200 mL X 2), 1am kho (Na2SOs), ¢0
va tinh ché béng séc ky silica gel v6i hexan/EA (1:1) thu duoc hop chét néu & d& muc
(4,32 g, 87%).
Buéc-8: (R)-N—((S)-l-(6-clo-7-isopropoxy-2-metoxyquinolin—3-yl)etyl)-Z-metyl
propan-2-sulfinamit

)

0 N~ >OCH,

Thém ting giot L-selectrit 1 M (14,2 mL, 14,2 mmol) trong THF vao (R,E)-N-(1-
(6-clo-7-isopropoxy-2-metoxyquinolin—3-yl)etyliden)-2-mety1 propan-2-sulfinamit
(4,32 g, 10,9 mmol) trong THF (100 mL) & -78 oC. Lam 4m hdn hop phén tng dén
nhiét do trong phong va khudy trong 3 gid. Dép t4t phan mg bang dung dich NH4Cl
bdo hoa trong nudc (30 mL) va sau do chiét voi EtOAc (20 mL X 3). Lam khd céc 16p
hitu co da duoc gop lai (Na2SO4), co va tinh ché bing séc ky silica gel véi hexan/EA
(1:1) thu duogc hop chit mong muén (3,58 g, 82%).

Buée-9: Mubi (S)-3-(1-aminoetyl)-6-clo-7-isopropoxyquinolin—2(1H)-on hydroclorua

(1-18).
C'j@f\r@mzﬂu
>\o NS0
H

Thém HCI 2 N (50 mL) & nhiét do trong phong vao (R)-N-((S)-1-(6-clo-7-
isopropoxy-2-metoxyquinolin-3-yl)etyl)-2-mety1 propan-2-sulfinamit (3,58 g, 8,99
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mmol) trong dioxan (50 mL). Hbi luu hdn hop phan tng trong 3 gid. Loai bo dung
mdi trong chan khéng va 1am kho phan cin dudi chan khong thu dugce hop chét 11-18
th6, hop chét nay dugce tinh ché tiép bang nghién nhé (CH2Clo/MeOH/hexan) thu dugc
hop chét I1-18 tinh khiét (2,44 g, 86%) 1a chét ran mau tréng. 'H NMR (300 MHz,
DMSO0-d6 ): § 12,10 (s, 1H), 8,29 (br, s, 3H), 7,98 (s, 1H), 7,83 (s, 1 H), 7,08 (s, 1H),
4,66 (m, 1H), 4,38 (m, 1H), 3,91 (s, 3H), 1,52 (d, J = 6,87 Hz, 3H), 1,37 (d, J = 6,03
Hz, 6H).

LCMS (Phuong phép 3, APCI): RT = 8,06 phit, m/z =281,1 [M+H]".

Vi du 21 -- Chét trung gian III-1: 5-flo-1-metyl-6-o0xo0-1 ,6-dihydropyridin-2-carbonitril

m-CPBA CN
& CN - “cHel, /@/CN Acy0 B
hoi luu o hdi luu _N
. N = /gl)\o -~ F
o\fo
CN Mel CN
X X
K>COj3 I K,CO3 I
MeOH e NH — N
- D
0 MF 0

Buée-1: 2-xyano-5-flopyridin 1-oxit.

Cle
S
F /El)‘o

Thém timg giot dung dich 5-flopicolinonitril (7,27 g, 59,5 mmol) trong CHCI3
(60 mL) bang phéu bd sung vao dung dich m-CPBA (<77%, 22,00 g, 98 mmol) trong
CHCL; 160 mL). Khudy dung dich ndy & nhiét do hoi luu 4 ngay, vao thoi diém nay
phén thich LCMS chi ra ty 1¢ chuyén hoéa 1a ~85%. DPé mau nay ngudi, sau d6 thém
natri sulfit (12,4 g, 98 mmol) vao va khudy mAu nay & nhiét d¢ trong phong ba gio,
trong thoi gian nay dung dich tré nén dédc v6i két tia mau tring. Pha loang mau ndy
bang DCM (300 mL) va loc trén phéu Buchner, va rita banh loc bang DCM (~400
mL). Vat 1liéu mau tréng két tia trong dich loc. Ria hdn hop dich loc bang dung dich
NaHCOj; bdo hoa trong nude (400 mL), trong thoi gian nay cac chét rén di vao dung
dich. Rura 16p hitu co bing nuée (300 mL), sau d6 lam khd (MgSOa) va loc. Thém
silica gel vao va lam bay hoi hdn hop nay dudi ap sudt giam. Chay séc ky vat liéu nay

bang MPLC Biotage (cot 340g silica gel) v6i EtOAc 0 dén 100% trong céac hexan, vGi
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su rira giai ding dong khi d6 céac pic dugc rira giai thu dugc 2-xyano-5-flopyridin 1-
oxit (4,28 g, 31,0 mmol, hi€u sudt 52%) l1a chét rén mau tréng. 'H NMR (300 MHz,
DMSO-ds): & ppm 8,85 - 8,93 (m, 1 H), 8,23 (dd, J=9,09, 6,74 Hz, 1 H), 7,53 - 7,64
(m, 1 H). LCMS (Phuong phép 1): Rt 0,57 phit, m/z 138,9 [M+H]".

Buée 2: 6-xyano-3-flopyridin-2-yl axetat
N CN

N
O\fO

Gia nhiét dung dich 2-xyano-5-flopyridin 1-oxit (4,28 g, 31,0 mmol) trong axetic
anhydrit (40 ml, 424 mmol) & nhiét d6 hdi luu (nhiét do bé 150°C) ba ngdy, trong thoi

F

gian nay dung dich trong chuyén sAm mau. Co mau ndy dudi ap suit giam. Hoa tan
phan cin trong MeOH (30 mL) va khudy 1 gid. Thém silica gel vao va lam bay hoi
dung moi dudi 4p suit giam. Chay séc ky vat liéu nay bang MPLC Biotage (cot 100g
silica gel) vdi EtOAc 0 dén 23% trong cac hexan thu dugc 6-xyano-3-flopyridin-2-yl
axetat (3,32 g, 18,43 mmol, hi¢u suit 60 %) 1a chét 16ng trong ma héa rin khi dé
ngudi. 'H NMR (300 MHz, CLOROFORM-d): & ppm 7,65 - 7,75 (m, 2 H), 2,42 (s, 3
H). LCMS (Phuong phap 1): Rt 1,54 phut, m/z 138,8 (mAt axetat).

Buée 3: 5-flo-6-oxo-1,6-dihydropyridin-2-carbonitril.

o CN

NH

@)

F

Xt ly dung dich 6-xyano-3-flopyridin-2-yl axetat (3,32 g, 18,43 mmol) trong
MeOH (40 ml) véi kali cacbonat (5,10 g, 36,9 mmol) va khudy & nhiét @ trong phong
bbn gidy. Phan tich LCMS vio thdi diém 2 gi chi ra phan ing da hoan thanh. Lam bay
hoi dung mdi dudi ép suét giam. Hoa tan phan cin trong nude (100 mL) va axit héa
dén d6 pH <1 véi HCI 1M. Chiét dung dich nay bang EtOAc (3x100 mL). Lam kho
céc dich chiét hitu co da duge gdp lai (Na2804), loc, va lam bay hoi duéi 4p sudt gidm
thu dugc 5-flo-6-0x0-1,6-dihydropyridin-2-carbonitril (2,34 g, 16,94 mmol, hi¢u suét
92 %) 13 chét rén mau tring. "H NMR (300 MHz, DMSO-ds): & ppm 12,92 (br s, 1 H),
7,73 (br s, 1 H), 7,43 (br s, 1 H). LCMS (Phuong phap 1): Rt 0,70 phat, m/z 138,9
[M+H]*.
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Buée 4: 5-flo-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril (III-1)
X CN

I
F N~

)

Xt 1y hdn hop chita 5-flo-6-ox0-1,6-dihydropyridin-2-carbonitril (2,31 g, 16,73
mmol) va kali cacbonat (4,86 g, 35,2 mmol) trong binh ciu day tron dung tich 200 mL
v6i DMF (46 ml) va khudy 15 phat. Thém Mel (1,2 ml, 19,19 mmol) vao va khudy
hdn hop nay & nhiét d§ trong phong 45 phit. Lam bay hoi dung méi du6i ap suét
giam. Tron phén cin véi nuée (150 mL) va chiét baing DCM (2x150 mL). Lam khd
c4c dich chiét hitu co da dugc gdp lai (MgSO4), loc, xur Iy voi silica gel, va lam bay
hoi duéi ap suit giéni, sau d6 lam bay hoi tiép & 60°C duéi chan khong cao. Chay sic
ky vat liéu nay bang MPLC Biotage v6i EtOAc 0 dén 35% trong cac hexan, véi su rira
giai déng dong bing EtOAc 16% va EtOAc 35% khi d6 céc pic duge rira gidi. Pic
dugce rira giai voi EtOAc 16% 1a vat liéu dugc O-metyl hoa va duoc loai bo. Pic dugc
rira gidi v6i EtOAc 35% thu dugc hop chit néu & d& muc III-1 (1,70 g, 11,17 mmol,
hiéu suét 67 %) 1a chét rin. 'H NMR (300 MHz, DMSO-dé): 8 ppm 7,53 (dd, J=9,38,
7,62 Hz, 1 H), 7,18 (dd, /=7,77, 4,84 Hz, 1 H), 3,60 (s, 3 H). LCMS (Phuong phép 1):
Rt 0,94 phut, m/z 152,9 [M+H]".

Vi du 22 -- Chéit trung gian V-2 5-amino-1-metyl-6-oxo-1,6-dihydropyridin-2-

carbonitril
CN
CN 0 X
l N CN EtsN, TFAA /([)j\ | A mCPBA )J\ | B N\
_N DCM Foc” N7 N cHe, ¢ N 0
H,N H
CN
CN A
1) (TFA),0, THF, Et;N | N Mel, K,CO3 | !
NH H,N ~
HoN DMF
2) 1(INaOH 10% trong nudc 0 0
V-2

Buéc-1: N-(6-Xyanopyridin-3-yl)-2,2,2-trifloaxetamit.

Lam ngudi dung dich 5-aminopicolinonitril (5,50 g, 46 mmol, 1 duong luong)
trong 300 mL DCM dén 0°C, va sau d6 xtt Iy v6i TEA (20 mL, 144 mmol, 3,1 duong
lugng) tiép d6 1a thém ting giot otrifloaxetic anhydrit (20 mL, 144 mmol, 3,1 duong
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lwong) vao. Sau khi khudy qua dém & nhiét do trong phong, rot hdn hop phan mg 1én
nuéc d4, va chiét bing DCM. Tinh ché bing cach cho di qua nut silica gel
(hexan/EtOAc, 75/25) thu dugc N-(6-Xyanopyridin-3-yl)-2,2,2-trifloaxetamit (7,24 g,
73%) 1a chéit rin mau tring. TLC: Hexan/EtOAc, 8/2.

Bueée-2: N-(6-xyanopyridin-3-y1)-2,2,2-trifloaxetamit-N-oxit.

Lam ngudi dung dich N-(6-Xyanopyridin-3-yl)-2,2,2-trifloaxetamit (7,24 g, 33,7
mmol, 1 duvong lugng) trong 270 mL. CHCI; trong bé nuée da, sau d6 xir Iy ting giot
bang dung dich mCPBA (7,68 g, 39 mmol, 1,15 duong luong) trong 65 mL CHCL.
Hoi lvu hdn hop phan ting trong 24 gidr va sau d6 r6t vao H,O. Sau khi khudy vé6i dung
dich NaHSO; va NaHCOs 10% trong nudc, thu hdi chét rin nay va rira béng H,O0, sau
d6 CHCl;. Thu duoc 1,86 g (24%) hop chét néu & d& muc 1a chit rén mau tréng. Thu
hdi N-(6-Xyanopyridin-3-yl)-2,2,2-trifloaxetamit (4,70 g, 65%) khong phéan ing bang
cach chiét dich loc, va tinh ché bing séc ky trén silica gel (hexan/EtOAc, 75/25).

Buée-3: 5-Amino-6-oxo-1,6-dihydropyridin-2-carbonitril.

Xt 1y thé huyén phit N-(6-xyanopyridin-3-yl)-2,2,2-trifloaxetamit-N-oxit (0,81 g,
3,5 mmol, 1 duong lugng) trong 10,5 mL THF véi TEA (0,75 mL, 5,3 mmol, 1,5
dwong luong) tiép d6 1a thém tig giot trifloaxetic anhydrit (1,74 mL, 12,5 mmol, 3,5
duong lugng) vao. Sau khi khudy qua dém & nhiét do trong phong, thém nuée da vun
va 12 mL NaOH 10% vao. Sau khi khudy & nhiét do trong phong trong 1 gio, axit héa
hdn hop phan tng dén d6 pH ~ 4 véi HOAc va thu hdi chét rin duge két tha ndy, thu
duoc 0,31 g 5-Amino-6-oxo-1,6-dihydropyridin-2-carbonitril (64%) 1a chét rén mau
be. TLC: DCM/MeOH, 97/3.

Buée-4: 5-Amino-1-metyl-6-0xo-1,6-dihydropyridin-2-carbonitril (V-2).

Xt Iy dung dich 5-Amino-6-0x0-1,6-dihydropyridin-2-carbonitril (500mg, 3,7
mmol, 1 duong lugng) trong 18 mL DMF vé6i K,COj; khan (1,0 g, 7,26 mmol, 2 duong
luong) va CH;l (0,175 mL, 4,0 mmol, 1,1 duong lugng) va khudy & nhiét @6 trong
phong trong 1,5 gi¢. Thém nudc vao hdn hop phan tng tiép d6 chiét bang EtOAc (2x),
1am kho cac dich chiét ndy (Na,SOy) va lam bay hoi thu dugc chét rin mau canh gién.
Phan tich san pham thd bang NMR d chi ra ty 1€ san phdm mong mudn va chit dong

phan dugc O-metyl héa la ~ 8/2. Nghién nhé chét rén nay bang Et,0 thu dugce 160 mg
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san phdm mong mudn (29%). Tinh ché cac nuée rira Et,O bang sic ky didu ché C18

ISCO thu dugc thém 82 mg hop chit néu & d& muc V-1 12 mudi TFA (15%).

TLC: Hexan/EtOAc, 1/1. IH-NMR (300 MHz, d6DMSO) &: 6,94 (d, J = 7,68), 6,42 (s
rong, 2H), 6,33 (d, J = 7,68), 3,55 (s, 3H). LC/MS (cac Phuong phap 3): Rt 3,0 phit,
m/z 150 [M+H]™.

Bang 1: Céc chét trung gian dugc liét ké trong bang 1 dugc diéu ché bang cich st
dung céc phuong phap dugec mo ta & trén hodc hodc 14y tir cac ngudn c6 ban trén thi

truong.

Chit trung

: - Tén hoa hoc Cau truc
gian s0

1I-1 (8)-3-(1-aminoetyl)-6- C‘mNHz
cloquinolin-2(1H)-on ” o
.2 (R)-3-(1-aminoetyl)-6- CI\@(\/&R}NHZ
cloquinolin-2(1H)-on N o
H

3-(1-aminoetyl)-6-clo-7-

II-
3 floquinolin-2(1H)-on

(S)-3-(1-aminoetyl)-6-clo-
7-floquinolin-2(1H)-on

F N o
H
F N™ O
H
1.5 (R)-3-(1-aminoetyl)-6-clo- CID\/\/\(LNHZ
7-floquinolin-2(1H)-on £ H o
o Nighae!
H
~o NS0
H

I1-4

3-(1-aminoetyl)-6-clo-7-

11-6
metoxyquinolin-2(1H)-on

(S)-3-(1-aminoetyl)-6-clo-
I1-7 7-metoxyquinolin-2(1H)-
on
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(R)-3-(1-aminoetyl)-6-clo-

z@oﬁ

I1-8 7-metoxyquinolin-2(1H)-
on
3-(1-aminoetyl)-6-clo-7-
II-9 (pyridin-2-ylmetoxy) N
quinolin-2(1H)-on |
(S)-3-(1-aminoetyl)-6-clo- :
1110 7-(pyridin-2- WNHZ
ylmetoxy)quinolin-2(1H)- AN
on =
11 (S)-3-(1-aminoetyl)-6-clo- cl | XX ONH,
1,8-naphtyridin-2(1H)-on N ” o
T (R)-3-(1-aminoetyl)-6- C'\@“ILNHZ
cloquinoxalin-2(1H)-on N"So
113 (S)-3-(1-aminoetyl)-6- CI\@:NfNHz
cloquinoxalin-2(1H)-on N o
(3-((S)-1-aminoetyl)-6-clo- :
g | 7-(®-1-(pyridin-2- (;‘mmz
yl)etoxy)quinolin-2(1H)- Cj)\ 0 N“T0
on =
(S)-3-(1-aminoetyl)-6-clo- ol “ (;) NH
II-15 7-(xyclopropylmetoxy) m 2
quinolin-2(1H)-on %O N ©
3-(1-aminoetyl)-6-clo-7-
o “CCL™
II-16 vSo

difloxyclobutyl)metoxy)
quinolin-2(1H)-on
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17 (S)-3-(1-aminoetyl)-6-clo- cl N7 79 NH,
8-floquinolin-2(1H)-on N"Yo
F
(S)-3-(1-aminoetyl)-6-clo- Cl “ :
II-18 7-isopropoxy quinolin- >\ j@\/ISJ\NHz
2(1H)-on O N O
5-flo-1-metyl-6-0x0-1,6- N
II-1 dihydropyridin-2- . | N
carbonitril 0
3-flo-1-metylpyridi [
1.2 -flo-1-metylpyridin- N
2(1H)-on F
O
6-clo-2-0x0-1,2- ol o
V-1 dihydroquinolin-3- \@fJ\H
carbaldehyt H o
6-clo-7-metoxy-2-oxo-1,2- . 2
IV-2 | dihydroquinolin-3- mLH
carbaldehyt ~o H o
6-clo-2-oxo0-7-(pyridin-2- o
Vo3 ylmetoxy)-1,2- Clmj\H
dihydroquinolin-3- ~xr o N0
carbaldehyt N H
. . . \
Vel 3-amino-1-metylpyridin- | !
2(1H)-on HoN >
O
5-amino-1-metyl-6-0xo0- O
V-2 1,6-dihydropyridin-2- HAN | N
carbonitril ? o)

Chu y: Tét ca cac amin 1a c4c mudi hydroclorua, ngoai trir II-5a 1a mudi TFA
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Vi du 23 — 5-(((6-clo-2-o0x0-1,2-dihydroquinolin-3-yl)metyl)amino)- 1-metyl-6-oxo-
1,6-dihydropyridin-2-carbonitril (I-1)

0 CN
cl N | N AcOH
H | N
H,N
” 0 o NaBH(OAc)3

V-1 V-2 1-1

Thém 6-clo-2-0x0-1,2-dihydroquinolin-3-carbaldehyt IV-1 (69,6 mg, 0,335
mmol), 5-amino-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril V-2 (50 mg, 0,335
mmol) va axit axetic (0,096 ml, 1,676 mmol) trong DCM (10 ml) vao binh cau day tron
dung tich 100 mL. Cudi cing nap natri triaxetoxyborohydrua (107 mg, 0,503 mmol) va
khudy manh & nhiét d trong phong trong dong N2 qua dém. Pha loang hdn hop phan
tng bang EtOAc (60 mL), sau d6 rira bang dung dich NaHCO; bdo hoa, nudc (x2) va
nude mudi. Lam kho dich chiét hitu co trén NaxSOs, loc va ¢d can thu dugc san phém
thd, tinh ché bing san phim nay bang HPLC diéu ché pha dao trén Gilson thu dugc hdn
hop chira san phdm va san phim phu chua duge biét (~32 mg, hiéu suat 28%, do tinh
khiét HPLC 81%). Tinh ché hdn hop nay bing HPLC lan th{r hai thu dugc san phdm
mong mudn tinh khiét (4 mg, hi€u suét 3,5%). '"H NMR (300 MHz, CDCls) 8 ppm 7,97
(s, 1 H), 7,56 (br s, 1 H), 7,45 (br d, J=11,43 Hz, 2 H), 7,36 (br d, J=8,79 Hz, 1 H), 7,12
- 7,20 (m, 1 H), 6,66 - 6,78 (m, 1 H), 6,00 (br d, /=7,92 Hz, 1 H), 3,68 (s, 2 H), 3,31 (br
s, 3 H). LCMS (Phuong phép 1): Rt 2,37 phut, m/z 340,97 [M+H]".

Vi du 24 — 6-clo-3-((1-etyl-2-oxo-1,2-dihydropyridin-3-ylamino)metyl)quinolin-
2(1H)-on (I-2)

X
S Kglog B SnCly-2H,0 BN
02N NH DMF, 60° OzN N\/ EtOAc, 80 H2N ~

o) O ©
H
Cl N~
NSO vt mﬁ
H o]
> N (@]
STAB, HOAc
MeOH, toluen, DCM 1-2
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Buéc 1: 1-etyl-3-nitropyridin-2(1H)-on.

X
N
O,N ~

O

Xt 1y hdn hop chira 3-nitropyridin-2(1H)-on (1,00 g, 7,14 mmol) va K»COs (3,00 g,
21,71 mmol) trong DMF (30 ml) v6i etyl iodua (0,60 ml, 7,42 mmol) va khudy & 50°C
qua dém. LCMS d4a chi ra ty 1€ hdn hgp chira san phim va vt liéu ban dau 1a 4:1.
Thém tiép etyl iodua (0,25 mL) vao va khudy hdn hop phan ung ¢ 60°C trong nam
gid. Pha lodng hdn hgp mau vang ndy bang nudc (100 mL) va chiét bing EtOAc
(3x100 mL). Lam kho céc dich chiét hitu co da dugc gop lai (MgSO4), loc, va lam bay
hoi duéi ap sudt giam thu dugc 1,08 g chit rin mau vang. Hoa tan vat liéu nay trong
vai mL DCM va chay séc ky bing MPLC Biotage (cdt silica gel 25 g, MeOH 0 dén
10% trong DCM, vé6i su rua giai déng dong & MeOH 3%) thu dugc l-etyl-3-
nitropyridin-2(1H)-on (898,9 mg, 5,35 mmol, hiéu suét 74,9 %) 1a chét rin mau vang.
IH NMR (300 MHz, DMSO-de): 8 ppm 8,38 (dd, J=7,92, 2,05 Hz, 1 H), 8,24 (dd,
J=6,60, 2,20 Hz, 1 H), 6,44 (dd, J=7,62, 6,45 Hz, 1 H), 4,05 (q, /=7,04 Hz, 2 H), 1,26
(t, J=7,18 Hz, 3 H). LCMS (Phwong phap 1): Rt 0,96 phut, m/z 169,0 [M+H]".

Bude 2: 3-amino-1-etylpyridin-2(1H)-on

X
N
H,N ~

)
Khudy dung dich 1-etyl-3-nitropyridin-2(1H)-on (891,2 mg, 5,30 mmol) va thiéc (IT)
clorua dihydrat (5,03 g, 22,29 mmol) trong EtOAc (30 ml) trong binh cdu d4y tron
dung tich 200 mL & 80°C hai gio; Phéan tich LCMS vao thoi diém 1,5 gid chi ra phan
ung d3 hoan thanh tré nén trong subt. D& dung dich nay ngudi va pha lodng bing
EtOAc (50 mL), sau d6 thém tung phén nho NaHCOs (8 g) vao va khudy hdn hop nay
20 phit, dén lac nay thdy c6 su sui bot nhd va hdn hop van c6 do axit manh (pH ~1).
Thém ting phan nhdé nuée (50 mL) vao ddng thoi khudy manh, dAu tién bang con
khudy tir va sau d6 bing tay dé két tia tao thanh, thu dugc hdn hgp mau xanh da troi
dam c6 d6 pH ~8. Loc hdn hop nay trén phéu Buchner va rira banh loc bang vai phan
EtOAc (tdng thé tich ~100 mL). Tach céc 16p dich loc. Chiét pha nude bang EtOAc
(3x50 mL), va gop tht ca cac 16p hitu co lai va lam kho (Na2SO4), loc, va lam bay hoi

duéi ap suét giam. Hoa tan chét rén tao thanh mau xanh nhat nay (0,64 g) trong vai
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mL DCM va chay sic ky bing MPLC Biotage (cot SNAP 25 g silica gel, MeOH 0 dén
9% trong DCM, véi su rira giai ding dong bing MeOH 3,8%). Hoa tan chét rdn mau
xanh da troi thu dugc nhu vy trong DCM, xtt Iy véi silica gel, va lam bay hoi dudi ép
suit giam. Chay sdc ky lai vat liéu nay bang MPLC Biotage (c0t silica gel 25 g, EtOAc
0 dén 100% trong cac hexan, vOi sy rira gidi ding dong & EtOAc 67%) thu dugc 3-
amino-1-etylpyridin-2(1H)-on (517,7 mg, 3,75 mmol, hiu sudt 70,7 %) 1a chét rin
mau xanh da troi nhat. '"H NMR (300 MHz, DMSO-de): 8 ppm 6,88 (dd, J=6,89, 1,91
Hz, 1 H), 6,41 (dd, J=7,04, 1,76 Hz, 1 H), 6,03 (dd, J=6,90, 6,90 Hz, 1 H), 5,06 (s, 2
H), 3,89 (q, /=7,13 Hz, 2 H), 1,19 (t, /=7,18 Hz, 3 H). LCMS (Phuong phép 1): Rt
0,76 phut, m/z 139,0 [M+H]".

Buéce 3: 6-clo-3-((1-etyl-2-oxo-1 ,2-dihydropyridin-3-ylamino)metyl)quinolin-2(1H)-
on (I-2).

-

Cl NN N~

Xt Iy thé huyén phu 6-clo-2-0x0-1,2-dihydroquinolin-3-carbaldehyt (100,1 mg, 0,482
mmol) va 3-amino-1-etylpyridin-2(1H)-on (67,1 mg, 0,486 mmol) trong MeOH (1,5
mL) va toluen (1,5 mL) v6i AcOH (27,6 pL) va lac & 50°C trong 5,5 gio, trong thoi
gian ndy mau xanh cta vét liu ban dau pyridinon bién mét. Lam bay hoi dung mdi
duéi 4p suat giam. X ly lién tiép phan cin mau do v6i hai phan phan udc cla toluen
(mdi phan 3 mL) va lam bay hoi duéi ép suit giam. Lam huyén phu phén cin trong
DCM (3 mL) va xit ly véi AcOH (135,4 uL) va natri triaxetoxyborohydrua (164,3 mg,
0,775 mmol), sau d6 dat trong moi truong khi nito va khudy & nhiét do trong phong
qua dém; trong vai phut vét liéu nay di vao trong dung dich, va trong mdt gid vat lieu
két tiia. Pha loing mAu nay bing DCM/MeOH/EtOAc, xt Iy v6i silica gel, va lam bay
hoi dudi 4p sudt giam. Chay séc ky vat liéu nay biang MPLC Biotage (EtOAc 0 dén
100% trong cac hexan) d8 tao ra hop chét néu & dé muc (I-2) (25,7 mg, 0,078 mmol,
hidu suit 16,16 %, do tinh khiét HPLC 100% & 220 nm) 1a chét rdn mau hoi lyc. 'H
NMR (300 MHz, DMSO-de): & ppm 12,02 (s, 1 H), 7,79 (d, J=2,05 Hz, 1 H), 7,65 (s, 1
H), 7,49 (dd, J=8,65, 2,20 Hz, 1 H), 7,30 (d, /=8,79 Hz, 1 H), 6,90 (dd, J/~4,30, 4,30
Hz, 1 H), 5,95 - 6,11 (m, 3 H), 4,16 (d, /=5,90 Hz, 2 H), 3,93 (q, /=6,34 Hz, 2 H), 1,22
(t, J=7,04 Hz, 3 H). LCMS (Phuong phép 4): Rt 1,15 phut, m/z 330,0 [M+H]".
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Bang 2: Céc hop chét dugc liét ké trong Bang 2 dugc didu ché bang cach st dung céc

phuong phép tuong tw véi cac phuong phép dugc md ta dé diéu ché hop chét I-1 & I-

2.
I-1 1-2 I-3
|
' ) .
AN X HN NS HN
N \O ~ N
H N~ O N (0]
H , H
I-4 I-5 1-6
H N V e} !I\!
S
~ U HNS
HN HN =
N“T0
H N~ O ';i 0
H
1-7 1-8 1-9
H F F
3 SO vy
\ 1 l
HN X AN X N
Cl X CIW Clm
N0 N0 NS0
H H H
I-10 I-11 I-12
H ;1; 0 l\’i
N
] . l HN
AN X 20 HN Cl N
H
. N
ﬁ \0 O N \O E‘IH
I H SN
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Bang 3. Tin hiéu LCMS va céc dich chuyén hoa hoc NMR ctia mdi hop chét dugc liét

ké trong Bang 2.
Hop | .
T LCMS | 1HNMR (300 MHz) 6 ppm Tén hoa hoc
chat so i
' ITHNMR (300 MHz,
CLOROFORM-d) é ppm 7,97 (s, 1 5-{[(6-clo-2-0x0-1,2-
- m/z: 340,93 H), 7,56 (br s, 1 H), 7,45 (br d, 1 dihydroquinolin-3-
L1 - (M+H)+ J=11,43 Hz, 2 H), 7,36 (br d, yl)metyl]amino}-1-metyl-
Rt (phut):  J=8,79Hz,1H),7,12-720 (m, I 6-0x0-1,6-
1,76 H), 6,66 - 6,78 (m, 1 H), 6,00 (br d, dihydropyridin-2-
| ' J=7,92 Hz, 1 H), 3,68 (s, 2 H), 3,31 carbonitril
(brs, 3 H).
 1HNMR (300 MHz, DMSO-d6): 5 =/
Cppm 12,02 (s, 1 H), 7,79 (d, I=2,05
m/z: 329,99 Hz, 1 H), 7,65 (5, 1 H), 7.49 (dd, - 6-clo-3-{[(1-etyl-2-oxo0-
| (M+H+ J=8,65, 2,20 Hz, 1 H), 7,30 (4, 1 2-dihydropyridin-3-
I-2 Rt (phut): - J=8,79 Hz, 1 H), 6,90 (dd, J=4,30, yi)amino]metyl}- 1o
1,15 4,30 Hz, 1H), 5,95 - 6,11 (m, 3 H), | dihydroquinolin-Z-,on
| 4,16 (d, J=5,90 Hz, 2 H), 3,93 (q,
| 1=6,84 Hz, 2 H), 1,22 (t, J=7,04
| Hz, 3 H).
' 1H NMR (300 MHz,
' CLOROFORM-d) 8
ppm 11,42 (brs, 1
; 'H), 7,58 (s, 1 H), -
'm/z: 315,98 7,41 (d, J=2,05 Hz, 1 - 6-clo-3-{[(1-metyl-2-ox0-
3 C(M#H)+ H),7,31-7,38(m, 1 ' 1,2-dihydropyridin-3-
'Rt(phut):  H),7,21-7,27 (m, 1 - yDamino]metyl}-1,2-
1,06 H), 6,62 (d, J=6,45 - dihydroquinolin-2-on
‘¢ Hz, 1 H), 6,13 (brs, |
" 1H),5,95-6,04 (m,
1 H), 4,34 (s, 2 H),
v 3,55 (s, 4 H).
T wz32704 IHNMR(00MHz,  S5-{[(6clo2-0x0-1.2-
-4  (M+H)+ - DMSO-d6 ): & - dihydroquinolin-3-
Rt (phat):  12,01(br, 1H), 7,74(s, - yDmetyl]amino }-6-0xo0-
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Hop

. LM én ho
chit<b | S 1H NMR (300 MHz) 6 ppm Tén hoa hoc
1,01 ' 1H), 7,55(s, 1H), 1,6-dihydropyridin-2-
7,45(dd, J1=2,35Hz, - carbonitril
- J2=8,8Hz, 1H),
7,27(d, J=8,79Hz,
- 1H), 6,60-6,80(m,
' 2H),,6,00(d,
- J=7,62Hz, 1H),
- 4,17(d, J=6,16Hz,
' 2H)
m/Z 342,01 | 76"-010-3-{[(l-viiyc'lbpropyl- |
; ; - 2-0x0-1,2-
- (MAH)+ L .
-5 ] dihydropyridin-3-
Rt (phut): | )
115 - yl)amino]metyl}-1,2-
- dihydroquinolin-2-on
| - ppm 12,00 (s, 1 H), 7,77 (d, J=2,35
1 'Hz, 1 H), 7,62 (s, 1 H), 7,48 (dd, _
iz 32099 | 1% LD 7,62 (s, 1H), 748 ( ' 6-clo-3-{[(1,6-dimetyl-2-
~5 1 J=8,79, 2,35 Hz, 1 H), 7,30 (d, : . o
- (M+H)+ | - 0x0-1,2-dihydropyridin-
I-6 , - J=8,79Hz, 1 H),5,98-6,04 (m,1 _
- Rt (phut): 3-yl)amino]metyl}-1,2-
1,13 H), 5,88 - 5,95 (m, LH), 578 (6 o o roquinolin-2-on
b J=6.30 Hz, 1 1), 4,14 (d,7=6,20 4
"Hz,2H), 3,47 (s,3 H), 2,22 (s, 3
- H).
1H NMR (300 MHz, DMSO-d6 ):
| 8 12,00(br, 1H), 7,76(d, J=2,32Hz,
' m/z: 379,86 | 1H), 7,59((s, 1H)), 7,45(dd, - 3-{[(6-bromo-2-0x0-1,2-
L7 (M+H)+  J1=2,40Hz,J2=8,78Hz, 1H), - dihydropyridin-3-
Rt (phat):  7,27(d, J=8,72Hz, 1H), 6,42(br, - yDamino]metyl}-6-clo-
0,97 - 1H), 6,18(br, 1H), 5,89(br, 1H), - 1,2-dihydroquinolin-2-on
5,82 (d, J=8,98Hz, 1H)
' 4,13(d,J=5,38Hz, 2H) |
m/z: 369,90 clo-3-({[2-ox0
ﬁ : ~ (triflometyl)-1,2-
- (M+H)+ . o
-8 Rt (pht): - dihydropyridin-3-
1 o ' ylJamino}metyl)-1,2-

-9Y-
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Hop

chit sé CMS 1H NMR (300 MHz)  ppm | Tén héa hoc

- 6-clo-3-({[ 1-metyl-2-oxo0-

m/z: 383,93 ~
| ’ - 6-(tri 1)-1,2-
o (M) + | Z }(1 rtiﬂometi/1 ') 13,
- é v ropyridin-3-
Rt (pht): yeropy
143 - yllamino}metyl)-1,2-
| ~ dihydroquinolin-2-on
. — e (6clonoros
m/z: 359,99 | %mety'S {I( c.o .oxo
- (M+H)+ | - 1,2-dihydroquinolin-3-
I-10 Rt (phit): - yl)metyl]amino}-6-oxo-
| L0 ' 1,6-dihydropyridin-3-
e ,—carboxylat
| ' IHNMR (300 MHz, DMSO-d6): 8 | __
- 6-clo-7-metoxy-3-{[(1-
' m/z: 346,04 ppm 11,88 (s, 1 H), 7,78 (s, L H), fn:tslzrgl)ioo);}’z {[(
C(M+Hy+ 7,58 (s, 1 H), 6,94 (s, 1 H), 6,8 el
I-11 ( ) ' (s ) (s ), 6,88 - dihydropyridin-3-

'Rt (phit): | (dd, J=6,45,2,05 Hz, 1 H), 5,92 -
1,05 16,10 (m, 3 H), 4,12 (d, J=6,45 Hz,
| 2H), 3,87 (s, 3 H), 3,45 (s, 3 H).

| yl)amino]metyl}-1,2-
- dihydroquinolin-2-on

~ 6-clo-3-{[(1-metyl-2-oxo-
1,2-dihydropyridin-3-
-12 -5 yl)amino]metyl}-7-
 (pyridin-2-ylmetoxy)-1,2-

- dihydroquinolin-2-on

Dit liéu LCMS dugc xé4c dinh bang Phuong phdp 4. b. Khong c6 dit ligu.

Vi du 25 -- (S)-5-((1-(6-clo-2-ox0-1,2-dihydroquinolin-3-yl)etyl)amino)-1-metyl-6-
oxo0-1,6-dihydropyridin-2-carbonitril (I-13)

CN
Cl X
XY7(S)NHy-HCl . | D|PEA
N~ ~O DMSO, 110° C
H (o]

-1 -1

Gia nhiét hdn hop chira 5-flo-1-metyl-6-0xo-1,6-dihydropyridin-2-carbonitril III-
1 (1,23 g, 8,09 mmol), (S)-3-(1-aminoetyl)-6-cloquinolin-2(1H)-on hydroclorua II-1
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(1,91 g, 7,37 mmol) va N,N-diisopropyletylamin (3,8 mL, 21,8 mmol) trong dimetyl
sulfoxit khan (57 mL) trong mdi truong khi N2 t6i 110°C va khudy trong 6 gio. Sau khi
lam ngudi dén nhiét do trong phong, cho hdn hop nay phén bd gitta EtOAc/H20 (750
mL/750 mL). Tach 16p hitu co, 1am khd (Na2SOs) va cd can trong chén khong. Tinh
ché phan c4n trén ISCO hai 1an (cot 40g silica gel, EtOAc/cac hexan 0~100%; ot 80g
silica gel, MeOH/diclometan 0~5%). G0p cac phan doan khong mau lai va loai bd
diclometan dudi 4p sudt giam trén thiét bi cd quay cho dén khi nhidu chét rin mau
tring két tia khéi dung dich. Thu hdi chit rin mau tring bing cach loc va rira bang
MeOH lanh. Sau do6 trén chét rin nay véi MeCN/H20 (10 mL/25 mL) va lam dong
kho thu duoc hop chét néu & d& muc I-13 1a chét rdn mau tring (790 mg). Nhiét do
néng chay 262-264 °C. 'H NMR (300 MHz, DMSO-d) 8: 12,07 (s, 1H), 7,75 (s, 1H),
7,73 (d, J=2,2 Hz, 1H), 7,51 (dd, J = 8,6, 2,3 Hz, 1H), 7,31 (d, /= 8,8 Hz, 1H), 6,97
(d, J = 8,0 Hz, 1H), 6,93 (d, J= 7,7 Hz, 1H), 5,95 (d, J = 8,0 Hz, 1H), 4,68 (m, 1H),
3,58 (s, 3H), 1,50 (d, J = 6,6 Hz, 3H). LCMS (Phuong phap 3): do tinh khiét 100% &
254 nm, Rt 10,78 phut, m/z 355, 357 [M+H]+. Gop dich loc va cac phén doan c6 mau
(tinh khiét TLC) tur 1an chay ISCO thi hai lai va xr Iy véi than hoat tinh va loc (cho
dén khi dich loc khong c6 mau). Sau dé ¢6 dich loc dudi 4p suét giam trén thiét bi cd
quay dé loai bo diclometan cho dén khi nhidu chit rén mau tring két tha khoi dung
dich. Thu hdi chét rin mau tréng bang cach loc va rira bang MeOH lanh. Sau d6 tron
chét rén nay véi MeCN/H20 (10 mL/25 mL) va lam dong kho thu dwoc hop chét néu &
d& muc I-13 13 chét rén mau trdng (970 mg). Nhiét d6 néng chay 262-264 °C. 'H NMR
(300 MHz, DMSO-ds) 8: 12,06 (s, 1H), 7,75 (s, 1H), 7,73 (d, J=2,5 Hz, 1H), 7,51
(dd, J = 8,6, 2,3 Hz, 1H), 7,31 (d, J= 8,8 Hz, 1H), 6,97 (d, J = 8,0 Hz, 1H), 6,92 (d, J
= 8,0 Hz, 1H), 5,95 (d, J= 8,0 Hz, 1H), 4,68 (m, 1H), 3,58 (s, 3H), 1,50 (d, J=6,9 Hz,
3H). LCMS (Phuong phéap 3): do tinh khiét 100% & 254 nm, m/z 355, 357 [M+H]+.

Téng hiéu suat ctia hai mé gop lai 12 67%.
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Vi du 26 -- (S)—S-((l-(6-clo-2-oxo-1,2-dihydroquinolin-3-yl)etyl)amino)-6-0xo-1,6-
dihydropyridin-2-carbonitril (I-14)

cl : CN
N7 NH; HC Y _DEA Q
. NH
” o DMSO

-1 114

Gia nhiét hdn hop chira DIEA (0,165 ml, 0,943 mmol), (S)-3-(1-aminoetyl)-6-
cloquinolin-2(1H)-on II-1 (70 mg, 0,314 mmol), va 5-flo-6-ox0-1,6-dihydropyridin-2-
carbonitril (52,1 mg, 0,377 mmol) trong DMSO (1 ml) dén 110°C trong 2 gio. Lam
ngudi hdn hop phan tng dén nhiét do trong phong, sau d6 xir ly v6i EtOAc, raa bang
nuée hai 14n, 1am khd va ¢6 can. Tinh ché bing sic ky biotage v6i MeOH 0 dén 10 %
/DCM  trén cO6t 10 g thu dugc (S)-S-((l-(6-clo-2-oxo-1,2-dihydroquinolin-3-
yl)etyl)amino)-6-oxo-1,6-dihydro pyridin-2-carbonitril (12,1 mg, 11,3%). 'H NMR
(300 MHz, DMSO-ds) 8 ppm 12,03 (s, 1 H), 7,72 (s, 2 H), 7,47 (m, 1 H), 7,28(m, 1H),
6,84 (m, 1 H), 6,68(m, 1H), 5,93(m, 1H), 4,66(m, 1H), 1,45(d, J=6,74Hz, 3H). LCMS
(Phwong phap 3): Rt 2,35 phut, m/z 361,05 [M+Na]".

Vi du 27 - (8)-5-((1-(6-Clo-7-flo-2-0ox0-1 ,2-dihydroquinolin-3-yl)etyl)amino)-1-
metyl-6-oxo-1,6-dihydropyridin-2-carbonitril (I-1 6)

: CN
cl N 78 NH, HC S DIEA, DMSO
+ N X (S)N
F N0 F 1110°C, 16 gio
H 0

-4 -1

Gia nhiét hdn hgp chua (S)-3-(1-aminoetyl)-6-clo-7-ﬂoquinolin-2(IH)-on
hydroclorua II-4 (1,00 g, 3,61 mmol), 5-flo-1-metyl-6-oxo-1,6-dihydropyridin-2-
carbonitril I1I-1 (604 mg, 3,97 mmol), N,N-diisopropyletylamin (1,9 mL, 10,8 mmol)
trong DMSO (15 mL) & 110°C trong bng bit kin trong 16 gio. Phéan tich MS va TLC
chi ra sy chuyén héa hoan toan. Rot hdn hop phan ung vao nuée (300 mL) dbng thoi
khudy manh. Loc chit rin va rira bing nude, va sau d6 hoa tan trong EtOAc va lam
Kkhé trén natri sulfat. Sau khi loc, ¢6 dung dich nay véi silica gel va tinh ché bang séc

ky cot nhanh (SiO2: diclometan/EtOAc 0 dén 50%) thu dugc hop chét dich 1-16 1a chat
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rén mau vang nhot (1,20 g, 89%). "H NMR (300 MHz, DMSO-ds) ¢ 12,12 (s, 1H),
7,95 (d J= 1,9 Hz, 1H), 7,74 (s, 1H), 7,21 (d, J= 10,4 Hz, 1H), 6,94 (d, J= 1,9 Hz,
1H), 6,92 (d, J = 7,4 Hz, 1H), 5,94 (d, J = 8,2 Hz, 1H), 4,69-4,62 (m, 1H), 3,58 (s,
3H), 1,49 (d, J = 6,6 Hz, 3H); LCMS (Phuong phép 3): Rt 5,00 phut, m/z 373,1, 375,1
M + H]*.

Vi du 28 -- (S)-5-((1-(6-clo-2-0x0-1,2-dihydroquinolin-3 -yl)etyl)amino)-1-metyl-6-
oxo-1,6-dihydropyrazin-2-carbonitril (I-17)

Cl :
= NH,HCI Br
Mel 2
e « O : Y
X X :

DMF | - cl X NJ\‘(
SO s XL S ean
N~ ~O

o o) DIEA, DMSO
110 °C H
CN
ZNn(CN),, Pdydbas '\1/\/
dppf, DMF Cl\@\/I\N)\”/N\
H
N0 ©
H

1-17
Budéc 1: 6-bromo-3-clo-1-metylpyrazin-2(1H)-on.

N/\/Br

|
o

o

Xt 1y hén hop chira 6-bromo-3-clopyrazin-2(1H)-on (2 g, 9,55 mmol) va kali
cacbonat (2,77 g, 20,04 mmol) trong binh ciu day tron dung tich 200 mL véi DMF (25
ml) va khudy 15 phut. Thém Mel (0,69 ml, 11,04 mmol) vao va khudy hon hgp nay &
nhiét do trong phong trong 45 phat. Lam bay hoi dung mdi dudi ap sudt giam. Tron
phin cin véi nude (75 mL) va chiét bang DCM (2x75 mL). Lam kho céc dich chiét
hitu co di duoc gop lai (MgSO0s), loc, xit Iy vdi silicagel, va lam bay hoi duéi ap suét
giam, sau d6 lam bay hoi tiép & 60°C dudi chan khong cao. Chay séc ky vat liéu nay
bang MPLC Biotage (silica gel, EtOAc 0 dén 35% trong cac hexan), v6i su rira giai
ddng dong bang EtOAc 16% va EtOAc 30% trong khi cac pic cua khdi lugng mong
muén duoc rira gidl. Pic duogc rira giai voi EtOAc 30% thu dugc 6-bromo-3-clo-1-
metylpyrazin-2(1H)-on (1,30 g, 5,82 mmol, hiéu sut 61 %) 1a chét rin mau tring. 'H
NMR (300 MHz, DMSO-ds): 8 ppm 7,50 (s, 1 H), 3,63 (s, 3 H). LCMS (Phuong phap
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1): Rt 1,44 phut, m/z 222,9, 224,9 [M+H]".

Buoc 2: (S)-3-(1-((5-bromo-4-metyl-3-oxo-3,4-dihydr0pyrazin-2-yl)amino)etyl)-6-
cloquinolin-2(1H)-on

Xt Iy hdn hop chira (S)-3-(1-aminoetyl)-6-cloquinolin-2(1H)-on hydroclorua II-
1 (200 mg, 0,772 mmol) va 6-bromo-3-clo-1-metylpyrazin-2(1H)-on (189,2 mg, 0,847
mmol) trong DMSO (5 ml) véi DIEA (400 pL, 2,290 mmol) va khudy & 110°C trong
nam gid. Tron mau ndy véi nude (75 mL) va chiét bang DCM (2x50 mL). Lam kho
cac 16p hitu co da duge gdp lai (Na2SO4) va loc, thém silica gel vao, va lam bay hoi
dung moi dudi ap suit giam. Chay sdc ky miu nay bang MPLC Biotage (c0t silica gel
25 g, EtOAc 0 dén 100% trong c4c hexan, voi su rira gidi ding dong khi d6 cac pic
dugc ria giai) thu duoc (S)-3-(1-((5-bromo-4-metyl-3-oxo-3,4-dihydropyrazin-2-
yl)amino)etyl)-6-clo quinolin-2(1H)-on (32,9 mg, 0,080 mmol, hiéu suat 10 %) la chit
rén mau da cam. '"H NMR (300 MHz, DMSO-de): 8 ppm 11,99 (s, 1 H), 7,70 - 7,75
(m, 2 H), 7,56 (d, /=7,92 Hz, 1 H), 7,46 - 7,52 (m, 1 H), 7,30 (d, J=8,79 Hz, 1 H), 6,88
- 6,96 (m, 1 H), 5,02 - 5,17 (m, 1 H), 3,50 - 3,60 (m, 3 H), 1,44 (d, J=6,74 Hz, 3 H).
LCMS (Phuong phép 1): Rt 2,55 phit, m/z 410,8 [M+H]". |

Buée 3: (S)-5-((1-(6-clo-2-0x0-1,2-dihydroquinolin-3 -yl)etyl)amino)-1-metyl-6-o0xo-
1,6-dihydropyrazin-2-carbonitril (I-17).

CN
Piat hén hgp chua (S)-3-(1-((5-bromo-4-metyl-3-oxo-3,4-dihydropyrazin-2-
yl)amino)etyl)-6-cloquinolin-2(1H)-on (31,0 mg, 0,076 mmol), Pdx(dba); (7,4 mg,
8,08 umol), 1,1'-bis(diphenylphosphino)feroxen (8,7 mg, 0,016 mmol), va dixyano
kém (18,1 mg, 0,154 mmol) trong moi trudng khi nito trong lo nho dung tich 2-dram
(1-dram ~ 3,696 102 L) (7,39 mL). Thém DMF (1,4 ml) vao bang bom tiém. Mdi

trudong dugce lam chan khong va thay bang khi nito ba 14n. Khudy hdn hop nay ¢ nhiét
d6 trong phong qua dém. Phan tich LCMS chi ra phan tng dd hoan thanh tré nén
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trong. Lam bay hoi dung moi dudi ap suit giam. Phan b6 phan can gifta nude (15 mL)
va DCM (2x15 mL). Lam kho cac dich chiét hitu co da duoc gdp lai Na2S04) va loc,
thém silica gel vao, va lam bay hoi dung moi dudi ap suit giam. Chay sdc ky vat liéu
nay bang MPLC Biotage (EtOAc 0 dén 65% trong cac hexan, v6i su ria giai ding
dong khi d6 cac pic dugc rira giai) @ tao ra hop chit néu & d& muc I-17 (20,1 mg,
0,055 mmol, hiéu suit 72,0 %, do tinh khiét HPLC 1 96,5% & 220 nm) la chét rin
mau da cam. 'H NMR (300 MHz, DMSO-de): 8 ppm 12,03 (s, 1 H), 8,59 (d, J=8,50
Hz, 1 H), 7,77 (s, 1 H), 7,72 (d, J=2,35 Hz, 1 H), 7,47 - 7,55 (m, 2 H), 7,31 (d, J=8,79
Hz, 1 H), 5,18 - 5,31 (m, 1 H), 3,48 (s, 3 H), 1,48 (d, J=6,74 Hz, 3 H). LCMS (Phuong
phap 4): Rt 1,25 phut, m/z 356,1 [M+H]*.

Vi du 29 -- (S)-5-((1-(6-clo-7-metoxy-2-0xo0-1 ,2-dihydroquinolin-3-yl)etyl)amino)-1-
metyl-6-0xo-1,6-dihydropyridin-2-carbonitril (I-20)

___DIPEA Gl - N
Xr(S)"NH,-HCl SN ~
m 2 Q\ n-BuOH, 110°C MH o
MeO N (e}
H
1-20

11-7 -1

Gia nhiét hdn hop chta 5-ﬂo-1-metyl-6-ox0-1,6-dihydropyridin-Z-carbonitril I1-
1 (58 mg, 0,38 mmol), (S)-3-(1-aminoetyl)-6-clo-7-met0xyquinolin—2(1H)-on
hydroclorua I1-7 (100 mg, 0,35 mmol) va N,N-diisopropyletylamin (180 pL, 1,04
mmol) trong n-BuOH (3 mL) t6i 110°C trong Sng bit kin trong moi truong khi N2 va
khudy qua dém. Sau do6 cd hdn hop nay dudi ap suit giam va tinh ché phén cin trén
ISCO (cdt 20g silica gel, EtOAc/cac hexan 0~100%). Chét rén mau tring nhd nhan
duge nghién nhd véi EtOAc/cac hexan, loc, hoa tan trong MeCN/H20 néng (10 mL/10
mL) va sau d6 lam doéng kho thu dugc hop chit néu & d& muc 1-20 1a chit rin mau
trng (78 mg, 58%). 'H NMR (300 MHz, DMSO-d) &: 11,90 (s, 1H), 7,74 (s, 1H),
7,68 (s, 1H), 6,98 (d, J= 17,7 Hz, 1H), 6,95 (s, 1H), 6,90 (d, J = 7,9 Hz, 1H), 5,95 (d, J
= 7.9 Hz, 1H), 4,65 (m, 1H), 3,88 (s, 3H), 3,58 (s, 3H), 1,48 (d, J = 6,9 Hz, 3H).
LCMS (Phuong phép 3): Rt 4,98 phit, m/z 385 [M+H]".
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Vi du 30 -- 5-(((S)-1-(6-clo-2-0x0-7-((R)-1-(pyridin-2-yl)etoxy)-1 ,2-dihydroquinolin -
3-yl)etyl)amino)-1-metyl-6-oxo-1, 6-dihydropyridin-2-carbonitril (I-26)

_ o CN
DIEA ol =y
NH2HCI DMSO S N ~
N< 110°C_ H o
o) N0
H
| _N I1-14 -1 l _N - 126

Xt 1y hdn hop chira 5-flo-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril II-1
(352 mg, 0,231 mmol) va 3-((S)-1-aminoetyl)-6-clo-7-((R)-1-(pyridin-2-
yl)etoxy)quinolin-2(1H)-on hydroclorua I1-14 (80 mg, 0,210 mmol) II-8 véi DMSO
(1,5 ml) va DIEA (111 pL, 0,636 mmol). Khudy dung dich nay ¢ 110°C trong ndm
gidr. Tron mAu nay v6i nude (20 mL) va chiét bing DCM (2x15 mL). Rira céc dich
chiét bing nude (2x20 mL), lam khd (Na,SO4) va loc, thém silica gel vao, va lam bay
hoi dung moi duéi ap sudt giam. Chay sdc ky vt liéu nay bang MPLC Biotage (cot
silica gel 10 g) v6i MeOH 0 dén 3,4% trong cac hexan. Hoa tan vét liéu nhan dugc
nhu vdy trong MeCN (2 mL), xir ly véi nude (1 mL), lam dong lanh trén bé da
kho/axeton, va lam dong kho dé tao ra hop chat néu & dé muc (I-26) (32,7 mg, 0,069
mmol, hiéu suit 33%, do tinh khiét HPLC 100% & 220 nm) la chét rin mau tring. 'H
NMR (300 MHz, DMSO-de): 8 ppm 11,75 (s, 1 H), 8,55 - 8,62 (m, 1 H), 7,80 (dd,
J=7,50, 7,50 Hz, 1 H), 7,74 (s, 1 H), 7,64 (s, 1 H), 7,39 (d, J=7,62 Hz, 1 H), 7,32 (dd,
J=7,48, 4,84 Hz, 1 H), 6,96 (d, J=7,62 Hz, 1 H), 6,82 - 6,89 (m, 2 H), 5,93 (d, J=7,92
Hz, 1 H), 5,50 (q, J/=6,16 Hz, 1 H), 4,61 (s, 1 H), 3,57 (s, 3 H), 1,66 (d, J=6,16 Hz, 3
H), 1,44 (d, J=6,74 Hz, 3 H). LCMS (Phuong phap 1): Rt 2,61 phat, m/z 475,9
[M+H]".

Vi du 31 -- (S)—S-((l-(6-clo-7-(xyclopropylmetoxy)-2-oxo-1,2-dihydroquin01in—3-
yl)etyl)amino)-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril (I-27)

DIEA

NS CN
NHzHCl DMSO cl X N AN
110°C_ Ho 4
0 N" o
i H

115 i1 1-27
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Xir Iy dung dich 5-flo-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril IIT-1 (18,3
mg, 0,120 mmol) va (S)-3-(1-aminoetyl)—6-clo-7-(xyclopropylmetoxy)quinolin-2(lH)-
on hydroclorua II-15 (35 mg, 0,106 mmol) vé6i DMSO (0,8 ml) va DIEA (57 pL,
0,326 mmol). Khudy dung dich nay & 110°C trong 3,5 gi¢. Tron mau ndy véi nude (20
mL) va chiét bing DCM (2x10 mL). Rira cac dich chiét da duoc gdp lai bang nudc
(2x20 mL), 1am kho (Na2SO4) va loc, thém silica gel vao, va lam bay hoi dung mdi
duéi ap suit giam. Chay sdc ky vat liéu nay bang MPLC Biotage (ct silica gel 10 g)
v6i EtOAc 0 dén 70% trong cac hexan. Hoa tan vét liéu nhan dugc nhu vay trong
MeCN (0,8 mL), xir Iy v6i nuée (0,4 mL), lam dong lanh trén bé da kho/axeton, va
lam dong kho dé tao ra hop chit néu & @& muc (I-27) (23,9 mg, 0,056 mmol, hi¢u suét
52.9 %, do tinh khiét HPLC > 99% & 220 nm) la chat rin mau tring. "H NMR (300
MHz, DMSO-ds): & ppm 11,83 (s, 1 H), 7,73 (s, 1 H), 7,67 (s, 1 H), 6,97 (d, J=7,92
Hz, 1 H), 6,92 (s, 1 H), 6,89 (d, J=7,92 Hz, 1 H), 5,95 (d, J=7,92 Hz, 1 H), 4,61 - 4,70
(m, 1 H), 3,92 (d, /=6,74 Hz, 2 H), 3,58 (s, 3 H), 1,48 (d, /=6,74 Hz, 3 H), 1,21 - 1,33
(m, 1 H), 0,56 - 0,65 (m, 2 H), 0,34 - 0,44 (m, 2 H). LCMS (Phuong phéap 1): Rt 2,61
phut, m/z 424,9 [M+H]".

Vi du 32 -- 5-((1-(6-010-7-((3,3-diﬂoxyclobutyl)metoxy)-2-oxo-1,2-dihydro quinolin-
3-yl)etyl)amino)-1-metyl-6-oxo-1, 6-dihydropyridin-2-carbonitril (I-28)

CN
N DIEA
~ 1
o N X0 + E 10 °C
T °
. .
116 i1 F -28

Xt 1y hdn hop chira 5-flo-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril ITI-1
(26,7 mg, 0,176 mmol) va 3-(1-aminoetyl)-6-clo-7-((3,3-difloxyclobutyl)
metoxy)quinolin-2(1H)-on hydroclorua II-16 (59,7 mg, 0,157 mmol) v6i DMSO (1
ml) va DIEA (84 pL, 0,481 mmol). Khudy dung dich nay ¢ 110°C trong tém gid. Phan
tich LCMS chi ra phan Gng di hoan thanh. Tron mau nay véi nuge (15 mL) va chiét
bing DCM (3x10 mL). Lam khd céc dich chiét nay (Na2SOx), loc, xir Iy v6i silica gel,
va lam bay hoi dudi ap suit giam. Chay sic ky vat liéu nay biang MPLC Biotage (cdt
silica gel 10 g, EtOAc 0 dén 75% trong cac hexan) 8 tao ra hop chat néu & dé muc I-
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28 (40,5 mg, 0,085 mmol, hiéu sult 54,2 %, d tinh khiét HPLC 100% & 220 nm) chét
rén mau tring nho. 'H NMR (300 MHz, DMSO-ds): 8 ppm 11,90 (s, 1 H), 7,76 (s, 1
H), 7,68 (s, 1 H), 6,97 (d, /=7,62 Hz, 1 H), 6,94 (s, 1 H), 6,91 (d, /=7,62 Hz, 1 H),
5,95 (d, J=7,62 Hz, 1 H), 4,65 (quin, J=6,82 Hz, 1 H), 4,12 (d, J=4,10 Hz, 2 H), 3,58
(s, 3 H), 2,52 - 2,80 (m, 5 H), 1,48 (d, J=6,74 Hz, 3 H). LCMS (Phuong phdp 4): Rt
1,51 phat, m/z 475,1 [M+H]*.

Vi du 33 - (S)-5-((1-(6-clo-7-isopropoxy-2-oxo-1,2-dihydroquinolin-3-yl)etyl) amino)-
1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril (I-29)

: PN
cl g N pwso, DiEa cl : /E;N(
A NHyHCI [ ' = N ~
>\ m\ + F/g‘/\N(\ 130-135 °C >\ j@(I\H 0
0 N © o - 0 N0
H

11-18 -1 I1-29

Gia nhiét hdn hop chira (S)-3-(1-aminoetyl)-6-clo-7-isopropoxyquinolin-2(1H)-
on hydroclorua II-18 (128 mg, 0,4 mmol, 1 duong luong), 5-flo-1-metyl-6-o0xo-1,6-
dihydropyridin-2-carbonitril (67 mg, 0,44 mmol, 1,1 duong lugng) va DIPEA (148
mg, 1,2 mmol, 3 dwong lugng) trong 4 mL DMSO & 130-135 OC trong 80 phut. Sau
d6 r6t hdn hop phan tng vao nudc va thu hdi chét rin tao thanh va ria bang nuéc.
Chay sic ky trén 3,5 g silicagel sit dung gradien DCM dén DCM/EtOH (98/2) tiép d6
nghién nho véi HoO/MeOH thu dugc 1-29 (93 mg, 56%) chét ran mau tréng nho. 1H
NMR (300 MHz, DMSO-ds) §: 11,80 (s rong, 0,7H), 7,72 (s, 1H), 7,66 (s, 1H), 6,98
(s, 1H), 6,96 (s, 1H), 6,89 (d, J = 7,41, 1H), 5,93 (d, J = 7,68, 1H), 4,62 (m, 2H), 3,57
(s, 3H), 1,47 (d, T = 7,41, 3H), 1,33 (d, T = 6,03, 6H). LC/MS (Phuong phap 3), Rt 5,5
phit, m/z 413 [M+H]*.

Vi du 34 -- (S)-5-((1-(6-clo-8-flo-2-0x0-1,2-dihydroquinolin-3-yl)etyl)amino)-1-
metyl-6-oxo-1,6-dihydropyridin-2-carbonitril (I-30)

: CN : [ o
| : N DIEA :
C N NH,HCI BN pmso @ N N N
+ F ~ 110 °C H o
N0 I N0
F H F H
117 1111 1-30

Xt ly dung dich (S)-3-(1-aminoetyl)-6-clo-8-floquinolin-2(1H)-on hydroclorua
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I1-17 (91,7 mg, 0,331 mmol) va 5-flo-1-metyl-6-0xo-1,6-dihydropyridin-2-carbonitril
III-1 (56,8 mg, 0,373 mmol) trong DMSO (2,0 ml) v6i DIEA (172 pl, 0,985 mmol) va
khudy & 110°C trong bbn gid. Thém mAu nay vao nude (30 mL), va chiét két ta tao
thanh véi DCM (2x20 mL) va EtOAc (10 mL). Lam kho cac dich chiét hitu co da
duogc gop lai (Na2SOq), loc, xir 1y véi silica gel, va lam bay hoi dudi ép suét giam.
Chay sic ky vat liéu nay bang MPLC Biotage (cft silica gel 10 g) véi EtOAc 0 dén
45% trong céac hexan, voi su rua giai dang dong khi d6 cac pic dugc rira giai. Gop cac
phén doan san pham lai, rtra bang nuéc (2x30 mL), va lam bay hoi dudi ap sult giam.
Hoa tan phan cin trong MeCN (4 mL) va nu6e (2 mL), lam dong lanh (bé da khd &
axeton), va lam dong kho dé tao ra hop chit néu & d& muc I-30 (62,0 mg, 0,166 mmol,
hiéu suét 50,3 %, dd tinh khiét HPLC 100% & 220 nm) 1a chét rin mau vang hoi xam.
IH NMR (300 MHz, DMSO-ds): 8 ppm 12,15 (s, 1 H), 7,77 (s, 1 H), 7,56 - 7,65 (m, 2
H), 6,97 (d, J/=7,92 Hz, 1 H), 6,93 (d, J=7,62 Hz, 1 H), 5,94 (d, J~7,92 Hz, 1 H), 4,61 -
4,75 (m, 1 H), 3,58 (s, 3 H), 1,50 (d, /=6,74 Hz, 3 H). LCMS (Phuong phap 1): Rt
2,39 phat, m/z 373,0 [M+H]".

Vi du 35 -- (S)-5-((1-(6-clo-2-ox0-1,2-dihydro-1,8-naphtyridin-3 -yl)etyl)amino)-1-
metyl-6-oxo-1,6-dihydropyridin-2-carbonitril (I-31)

CN
cl : ~
NXCNH, I N DIEA Xr X
| _ + F ~ /
N N~ 0 o DMSO
H
1-11 -1 1-31

Gia nhiét hdn hop chira (S)-3-(1-aminoetyl)-6-clo-1,8-naphtyridin-2(1H)-on II-
11 (100 mg, 0,447 mmol), 5-flo-1-metyl-6-0x0-1,6-dihydropyridin-2-carbonitril III-1
(82 mg, 0,537 mmol) va DIEA (0,234 ml, 1,341 mmol) trong DMSO (1 ml) t6i 110°C
trong hai gio. Phén tich LC-MS chi ra su tao thanh cua san phim. Sau d6 1am ngudi
hdn hop phan ung dén nhiét do trong phong, tiép d6 thém nudce vao va loc. Tinh ché
bing séc ky biotage san phadm thd véi MeOH 0-10%/DCM trén cot 25g thu duge (S)-
5-((1-(6-clo-2-0x0-1,2-dihydro-1,8-naphtyridin-3-yl)etyl)amino)-1 -metyl-6-0x0-1,6-
dihydropyridin-2-carbonitril I-31 (53,8mg, 33,8%). 'H NMR (300 MHz, DMSO-ds) 6
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ppm 12,52 (s, 1 H), 8,49 (d, J/=2,64 Hz, 1 H), 8,24 (d, J=2,64 Hz, 1 H), 7,72 (s, 1 H),
6,71 - 7,07 (m, 2 H), 5,91 (d, J=8,21 Hz, 1 H), 4,52 - 4,85 (m, 1 H), 3,46 - 3,74 (s, 3
H), 1,48 (d, J=6,74 Hz, 3 H). LCMS (Phwong phap 1): Rt 2,22 phit, m/z 356,01
[M+H]*.

Vi du 36 -- (S)-S-((1-(7-clo-3-ox0-3,4-dihydroquinoxalin-Z-yl)etyl)amino)-1-mety1-6-
oxo-1,6-dihydropyridin-2-carbonitril (I-33)

o ; | N
cl N @ © = DIEA Cl Ne N N
NH,
N“ 0
H

1113 -1 1-33

Thém 5-flo-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril III-1 (35 meg, 0,23
mmol) va DIEA (0,5 mL) vao hgp chét 11-13 (59 mg, 0,175 mmol) trong DMSO (5
mL) trong 6ng bit kin. Gia nhiét hdn hop phén ung 1én dén 110 °C va khudy trong 3
gid. Sau d6 1am nguoi hén hop phan ung dén nhiét do trong phong, pha lodng bang
nuée (30 mL) va chibt bing EtOAc (50 mL X 4). Lam kho céc 16p hitu co da duge
g0p lai (Na2SO4), ¢ va tinh ché bang ISCO C-18 pha dao véi nude (TFA 0,1%) dén
CH3CN (TFA 0,1%) thu dugc hop chit néu & dé muc (I-33) (22 mg, 34%) 1a chét rén
mau tréng. 'H NMR (300 MHz, DMSO-d6 ): 8 12,71 (s, 1H), 7,82 (d, J = 6,57 Hz,
1H), 7,90 (s, 1H), 7,81 (s, 1 H), 7,59 (d, J = 2,19 Hz, 1H), 7,59 (dd, J=9,06 Hz, 2,19
Hz, 1H), 7,32 (d, J = 8,79 Hz,1H), 7,05 (d, J = 7,71 Hz, 1H), 6,93 d, J= 7,98 Hz,
1H), 6,31 (d, J = 7,98 Hz, 1H), 5,00 (m, 1H), 3,59 (s, 3H), 1,49 (d, J= 6,60 Hz, 3H).
LCMS (Phuong phép 3): Rt 5,30 phat, m/z 357,1 [M+H]".
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Bang 4: Céc hop chét dugc liét ké Bang 4 duge didu ché bing cach sir dung cée

phuong phép twong tir véi cac phuong phap duge md ta dé diéu ché hop chét I-13 dén

1-33.
I-13 I-14 I-15
N //N N //N N //N
cl N ?N/Q‘\/ cl N ?Ng cl N I N._
H O H H
N o] N O N O
H H H
I-16 1-17 I-18
N N =N
. | X Z . NV | "
CmN N CIC(T\N)'\KN\ Cj@(\I‘\N N
H H H
F N 0] N O F N (6]
H H H
I-19 1-20 1-21
| _N
0 N | = //N //N
X AN
X :
HN cl x ; N I N\ Cl A N ! N\
O N (0] 8] N (0}
F NS0 | H | H
H
I-22 I-23 1-24
|
o. _N | N “ N “ N
o |
Sy C NG C X N NQ
X N H N H
o o ] 4
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N
[-28 1-29 1-30
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Bang 5. Tin hi¢u LCMS va céc chuyén dich héa hoc NMR cua mdi hop chit dugc liét

ké trong Bang 4.
Hop LCMS* 1H NMR (300 MHz) Tén hoa h
chit 6 ) 6 ppm én hoa hoe
1H NMR (300 MHz, DMSO-d6): § | 5-{[(1S)-1-(6-clo-2-0xo0-
m/z: 355,02 ppm 12,07 (s, 1 H), 7,71 - 7,76 (m, 1,2-dihydroquinolin-3-
[ 1 3 (M+H)+ 2 H), 7,51 (dd, J=8,79, 2,35 Hz, 1 yl)etyl]lamino}-1-metyl-
Rt (phut): H), 7,31 (d, J=8,79 Hz, 1 H), 6,97 6-0x0-1,6-
1,22 (d, J=7,92 Hz, 1 H), 6,93 (d, ]=7,92 | dihydropyridin-2-
Hz, 1 H), 5,95 (d, J=7,92 Hz, 1 H), | carbonitril
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| cllé(':l: § LCMS* 1H NMR (300 MHz) 6 ppm Tén héa hoc
4,62 - 4,75 (m, 1 H), 3,58 (s, 3 H),
1,50 (d, J=6,74 Hz, 3 H).
1z 341.19 1H NMR (300 MHz, DMSO-d6) & 5-{[(18)-1-(6-clo-2-bxo—
(M+H)+’ ppm 12,03 (s, 1 H), 7,72 (s, 2 H), 1,2-dihydroquinolin-3-
I-14 Rt (phit): 7,47 (m, 1 H), 7,28(m, 1H), 6,84 yl)etyl]amino}f6-oxo-
106 (m, 1 H), 6,68(m, 1H), 5,93(m, 1H), 1,6-dihydropyridin-2-
’ 4,66(m, 1H), 1,45(d, J=6,74Hz, 3H) | carbonitril
IH NMR (300 MHz, DMSO-d6): 5 |
ppm 12,07 (s, 1 H), 7,75 (s, 1 H), 5-([(IR)-1-(6-clo-2-0x0-
m/z: 355,17 7,74 (d, =235 Hz, 1 H), 7,51 (dd, 1,2-dihydroquinolin-3-
(M+H)+ 1=8,79, 235 Hz, 1 H), 731 (4, yl)etyl]amino}-1-metyl-
I-15 Rt (phit): J=8,79 Hz, 1 H), 6,97 (d, J=7,92 6-0x0-1.6-
129 Hz, 1 H), 6,93 (d, J=7,62 Hz, 1 H), dihy drol’oyri din-o-
’ 5,95 (d, J=7,92 Hz, 1 H), 4,68 carbonitril
(quin, J=6,89 Hz, 1 H), 3,58 (s, 3
H), 1,50 (d, J=6,74 Hz, 3 H).
5-{[(1S)-1-(6-clo-7-flo-2-
m/z: 373,09 oxo-1,2-dihydroquinolin-
116 (M+H)+ 3-yl)etyl]lamino}-1-
Rt (phut): metyl-6-0x0-1,6-
1,35 dihydropyridin-2-
carbonitril
1H NMR (300 MHz, DMSO-d6): 3 5_([(1S)-1+(6-clo-2-0x0-
ppm 12,03 (s, 1 H), 8,59 (d, J=8,50 . .
m/z: 356,07 1,2-dihydroquinolin-3-
(M+H)+ Hz, 1 H), 7,77 (5, 1 H), 7,72 (d, yl)etylJamino}-1-metyl-
I-17 Rt (phit): J=2,35Hz, 1 H), 7,47 - 7,55 (m, 2 6-0x0-1.6-
125 H), 7,31 (d,J=8,79 Hz, 1 H), 5,18 - dihy drol,ayrazin- 5
’ 531 (m, 1 H), 3,48 (s, 3 H), 1,48 (d, carbonitril
J=6,74 Hz, 3 H).
5-{[(1R)-1-(6-clo-7-flo-2-
m/z: 373,09 oxo-1,2-dihydroquinolin-
18 (M+H)+ 3-yl)etyl]lamino}-1-
Rt (phut): metyl-6-0x0-1,6-
1,35 dihydropyridin-2-
carbonitril
I-19 | m/z:373,04 1H NMR (300 MHz, DMSO-d6): 6 5-{[1-(6-clo-7-flo-2-0x0-
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cllé?: 5 LCMS* 1H NMR (300 MHz) 6 ppm Tén héa hoc
(M+H)+ ppm 12,12 (s, 1 H), 7,95 (d, J=7,92 1,2-dihydroquinolin-3-
Rt (phut): Hz, 1 H), 7,74 (s, 1 H), 7,21 (d, yl)etyl]amino}-1-metyl-
1,28 J=10,26 Hz, 1 H), 6,97 (d, J=7,62 6-0x0-1,6-
Hz, 1 H), 6,91 (d, J=7,62 Hz, 1 H), dihydropyridin-2-
5,93 (d, J=7,92 Hz, 1 H), 4,65 carbonitril
(quin, J=6,90 Hz, 1 H), 3,58 (s, 3
H), 1,49 (d, J=6,74 Hz, 3 H).
5-{[(1S)-1-(6-clo-7-
m/z: 385,12 rr%ctoxy-z-.oxojl,2-
dihydroquinolin-3-
1-20 (M) yl)etyl]lamino}-1-metyl-
Rt (phut):
126 6-0x0-1,6-

’ dihydropyridin-2-
carbonitril
5-{[(1R)-1-(6-clo-7-

m/z: 385,14 nTetoxy-2-.oxo?1,2-
dihydroquinolin-3-
I-21 (M yl)etyl]amino}-1-metyl-
Rt (phat):
126 6-0x0-1,6-
’ dihydropyridin-2-
carbonitril
1H NMR (300 MHz, DMSO-d6): 6
ppm 11,92 (s, 1 H), 7,74 (s, 1 H), 5-{[1-(6-clo-7-metoxy-2-
m/z: 385,06 7,68 (s, 1 H), 6,97 (d, J=7,92 Hz, 1 oxo-1,2-dihydroquinolin-
129 (M+H)+ H), 6,95 (s, 1 H), 6,90 (d, J=7,62 3-yl)etyllamino}-1-
Rt (phut): Hz, 1 H), 5,95 (d, J=7,92 Hz, 1 H), | metyl-6-0x0-1,6-
1,23 4,65 (quin, J=7,04 Hz, 1 H), 3,88 (s, | dihydropyridin-2-
3 H), 3,57 (s, 3 H), 1,48 (d, J=6,74 carbonitril
Hz, 3 H).
1H NMR (300 MHz, DMSO-d6): 8 | 5-{[(1S)-1-[6-clo-2-0xo0-
m/z: 462.20 ppm 11,89 (s, 1 H), 8,61 (d, J=4,69 7-(pyridin-2-ylmetoxy)-
(M+H)+’ Hz, 1 H), 7,88 (td, J=7,70, 1,91 Hz, | 1,2-dihydroquinolin-3-
1-23 Rt (phtit): 1 H), 7,79 (s, 1 H), 7,68 (s, 1 H), yl]etyl]lamino}-1-metyl-
L61 7,54 (d, J=7,92 Hz, 1 H), 7,38 (dd, | 6-0x0-1,6-
’ J=7.33, 4,98 Hz, 1 H), 7,03 (s, 1 H), dihydropyridin-2-
6,96 (d, I=7,62 Hz, 1 H), 6,90 (d, carbonitril
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Hop

chit s6 LCMS* 1H NMR (300 MHz) 6 ppm Tén héa hoc
J=7,62 Hz, 1 H), 5,94 (d, J=7,92
Hz, 1 H), 5,30 (s, 2 H), 4,57 - 4,72
(m, 1 H), 3,58 (s, 3 H), 1,48 (d,
J=6,74 Hz, 3 H).
1H NMR (300 MHz, DMSO-d6): 6
ppm 11,88 (s, 1 H), 8,61 (d, J=4,40 5_{[(1R)-1-[6-clo-2-0xo-
Hz, 1 H), 7,83 - 7,93 (m, 1 H), 7,79 7-(pyridin-2-ylmetoxy)-
m/z: 462,17 | (s, 1 H), 7,68 (s, 1 H), 7,54 (d, . .
1,2-dihydroquinolin-3-
124 (M+H)+ J=7,62Hz,1 H), 7,33 - 7,43 (m, 1 ylletylJamino}-1-metyl-
Rt (phut): H), 7,03 (s, 1 H), 6,96 (d, J=7,92 6-0x0-1.6-
1,61 | Hz, 1 H), 6,90 (br d, J=7,33 Hz, 1 dihy dro;)yri din-2-
H), 5,94 (d, J=7,92 Hz, 1 H), 5,30 o
(s, 2 H), 4,57 - 4,71 (m, 1 H), 3,58 carbonitril
(s, 3 H), 1,48 (d, J=6,74 Hz, 3 H).
1H NMR (300 MHz, DMSO-d6): 3
ppm 11,89 (s, 1 H), 8,58 - 8,63 (m,
1 H), 7,88 (ddd, J=7,62, 7,62, 1,76 | 5-({1-[6-clo-2-0x0-7-
/2 462.08 Hz, 1 H), 7,79 (s, 1 H), 7,68 (s, 1 (pyridin-2-ylm¢toxy)-1,2- :
(M+H)+, H), 7,54 (d,J=7,92 Hz, 1 H), 7,38 dihydroquinolin-3-
I-25 Rt (phiit): (dd, J=6,89, 5,42 Hz, 1 H), 7,03 (s, yl]etyl}amino)-1-metyl-
12925 1 H), 6,97 (d, J=7,92 Hz, 1 H), 6,90 | 6-0x0-1,6-
’ (d, J=7,62 Hz, 1 H), 5,94 (d, J=7,92 dihydropyridin-2-
Hz, 1 H), 5,30 (s, 2 H), 4,56 - 4,71 | carbonitril
(m, 1 H), 3,58 (s, 3 H), 1,48 (d,
J=6,45 Hz, 3 H).
1H NMR (300 MHz, DMSO-d6): &
ppm 11,75 (s, 1 H), 8,55 - 8,62 (m, 5-([(1S)-1-{6-clo-2-0x0-
1 H), 7,80 (dd, J=7,50, 7,50 Hz, 1 7-[(1R)-1-(pyridin-2-
H), 7,74 (s, 1 H), 7,64 (s, 1 H), 7,39
m/z: 47624 | (d, J=7,62 Hz, 1 H), 7,32 (dd, yhetoxyl-1.2-
dihydroquinolin-3-
I-26 | M+H)+ J=7,48, 4,84 Hz, 1 H), 6,96 (d,

Rt (phtt): 1,4

1=7,62 Hz, 1 H), 6,82 - 6,89 (m, 2

H), 5,93 (d, J=7,92 Hz, 1 H), 5,50

(g, J=6,16 Hz, 1 H), 4,61 (s, 1 H),

3,57 (s, 3 H), 1,66 (d, J=6,16 Hz, 3
H), 1,44 (d, J=6,74 Hz, 3 H).

yl}etyl]amino}-1-metyl-
6-0x0-1,6-
dihydropyridin-2-
carbonitril
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Hop

chit sb LCMS* 1H NMR (300 MHz) 6 ppm Tén héa hoc
1H NMR (300 MHz, DMSO-d6): 5
ppm 11,83 (s, 1 H), 7,73 (s, 1 H),
7,67 (s, 1 H), 6,97 (d, 1=7,92 Hz, 1 3-{[(18)-1-[6-clo-7-
m/z: 425,55 | H), 6,92 (s, 1 H), 6,89 (d, I=7,92 (Xydogrzl,’lf lzletox,”'i'
Ly | O Hz, 1 H), 5,95 (d, ]=7,92 Hz, 1 H), gxyol]let y'l];ni’inch‘;‘_no e
Rt (phut): 4,61 - 4,70 (m, 1 H), 3,92 (d, J=6,74 L6.oxo.16.
1,48 Hz, 2 H), 3,58 (s, 3 H), 1,48 (d, mety’-6-0x0-1,
J=6.74 Hz, 3H), 121 - 133 (m, 1 | nydrop yridin-2-
H), 0,56 - 0,65 (m, 2 H), 0,34 - 0,44 carbonitril
(m, 2 H).
1H NMR (300 MHz, DMSO-d6): & S-[(1-{6-clo-T-[3.3-
ppm 11,90 (s, 1 F), 7,76 (s, 1 1), difloxyclobutyl)metoxy]-
7,68 (s, 1 H), 6,97 (d, J=7,62 Hz, 1
m/z: 475,05 2-0x0-1,2-
(M+H)+ H), 6,94 (s, 1 H), 6,91 (d, 7,62 | 4y o 4roquinolin-3-
128 | oo (ohit: Hz, 1 H), 5,95 (d, J=7,62 Hz, 1 H), JLyetyhamino]- Lmetyl-
s 4,65 (quin, J=6,82 Hz, 1 H), 4,12 | L7~ " |
’ (d, J=4,10 Hz, 2 H), 3,58 (s, 3 H), R
' dihydropyridin-2-
2,52-2,80 (m, SH), 1,48 (4, 1=6,74 | ' . °
Hz, 3 H).
1H NMR(300 MHz, DMSO-de) 8: | 5-{[(18)-1-[6-clo-2-0xo0-
11,80 (s rong, 0,7H), 7,72 (s, 1H), | 7-(propan-2-yloxy)-1,2-
7,66 (s, 1H), 6,98 (s, 1H), 6,96 (s, | dihydroquinolin-3-
1-29 1H), 6,89 (d, J = 7,41, 1H), 5,93 (d, | ylletyl]amino}-1-metyl-
1=17,68, 1H), 4,62 (m, 2H), 3,57 (s, | 6-0x0-1,6-
3H), 1,47 (d, ] = 7,41, 3H), 1,33 (d, | dihydropyridin-2-
J=6,03, 6H) carbonitril
1H NMR (300 MHz, DMSO-d6): 8 | ([(1S1-(6-clo-8-flo-2-
m/z: 373,22 | PP 12,15 (s, 1 H), 7,77 (5, 1 D), 0x0-1,2-dihydroquinolin-
’ 7,56 - 7,65 (m, 2 H), 6,97 (d, J=7,92 e
(M+H)+ 3-yl)etyl]amino}-1-
130 | o (ol Hz, 1 H), 6,93 (d, J=7,62 Hz, 1 H), metyl-6.0%0-L6-
L7 5,94 (d, J=7,92 Hz, 1 H), 4,61 - 4,75 dihydropyri tino.
’ (m, 1 H), 3,58 (s, 3 H), 1,50 (d, carbonitrl
J=6,74 Hz, 3 H)
m/z: 356,20 | 1H NMR (300 MHz, DMSO-d6) & | 5-{[(1S)-1-(6-clo-2-0xo0-
131 | (M+H)+ ppm 12,52 (s, 1 H), 8,49 (d, J=2,64 | 1,2-dihydro-1,8-
Rt (phut): Hz, 1 H), 8,24 (d, J=2,64 Hz, 1 H), | naphtyridin-3-
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Hop

chit sb LCMS* 1H NMR (300 MHz) 6 ppm Tén hoéa hoc

1,09 7,72 (s, 1 H), 6,71 - 7,07 (m, 2 H), yl)etyl]lamino}-1-metyl-

5,91 (d, J=8,21 Hz, 1 H), 4,52 - 4,85 | 6-0x0-1,6-

(m, 1 H), 3,46 - 3,74 (s, 3 H), 1,48 dihydropyridin-2-

(d, J=6,74 Hz, 3 H). carbonitril

1H NMR (300 MHz, DMSO-d6 ): 6

12,71 (s, 1H), 7,82 (d, ] = 6,57 Hz,

1H), 7,90 (s, 1H), 7,81 (s, 1 H), 7,59 | 5-{[(1R)-1-(7-clo-3-oxo0-
m/z: 356,15 (d,J=2,19 Hz, 1H), 7,59 (dd, ] = 3,4-dihydroquinoxalin-2-

132 (M+H)+ 9,06 Hz, 2,19 Hz, 1H), 7,32 (d,J= | yl)etyl]amino}-1-metyl-

Rt (phut): 8,79 Hz,1H), 7,05 (d, ] = 7,71 Hz, 6-0x0-1,6-
1,28 1H), 6,93 (d, T = 7,98 Hz, 1H), 6,31 | dihydropyridin-2-

(d, T =17,98 Hz, 1H), 5,00 (m, 1H), carbonitril

3,59 (s, 3H), 1,49 (d, J = 6,60 Hz,

3H).

1H NMR (300 MHz, DMSO-d6 ): &

12,71 (s, 1H), 7,82 (d, J = 6,57 Hz, |

1H), 7,90 (s, 1H), 7,81 (s, 1 H), 7,59 | 5-{[(1S)-1-(7-clo-3-o0xo0-
m/z: 356,20 (d, 7=2,19 Hz, 1H), 7,59 (dd, J = 3,4-dihydroquinoxalin-2-

133 (M+H)+ 9,06 Hz, 2,19 Hz, 1H), 7,32 (d,J= | yl)etyl]amino}-1-metyl-

Rt (phut): 8,79 Hz,1H), 7,05 (d, ] = 7,71 Hz, 6-0x0-1,6-
1,28 1H), 6,93 (d, J = 7,98 Hz, 1H), 6,31 | dihydropyridin-2-

(d, J = 7,98 Hz, 1H), 5,00 (m, 1H),
3,59 (s, 3H), 1,49 (d, ] = 6,60 Hz,
3H).

carbonitril

Dit lidu LCMS duoc xac dinh bang Phuong phdp 4.

Vi du 37 — Thtr nghiém enzym IDH1-R132H va IDH1-R132C

Céac thir nghiém dugc tién hanh trong dia mau den 384 giéng. Phan phan uéc 250
nL hop chét dugc & v6i 10 pL protein tai tb hop IDH1-R132H 30 nM hoic IDHI-
R132C 10 nM trong dém thtt nghiém (Tris 50 mM pH = 7,5, NaCl 150 mM, MgClz 5
mM, Albumin Huyét thanh Bo 0,1% (trong lugng/thé tich), va Triton X-100 0,01%)
trong mdi giéng & 25 °C trong 15 phit. Sau khi dia dugc ly tam trong thoi gian ngén,
thém phén phan wéc 10 pL dung dich a-ketoglutarat 2 mM va sau d6 1a NADPH 20

uM duogc bao ché trong d&m thir nghiém vao mdi giéng va phan tng dugc gitt & 25°C
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trong 45 phut. Thém phin phan uéc 10 pL dung dich diaphoraza (diaphoraza
0,15U/mL va Resazurin 30 pM trong dém thtr nghiém) vao mdi giéng. Pia dugc duy
tri & nhiét dd 25 °C trong 15 phut va sau d6 duoc doc trén thiét bi doc dia véi bude
song kich thich va budc song tan xa twong Gng la 535 nm va 590 nm. Gia tri ICso cua
hop chit da cho nay dugc tinh bang cach chinh hgp dudng cong dép ing lidu cta qua

trinh e ché murc tiéu thu NADPH & ndng d6 v6i phuong trinh logic bén thong s.

Vi du 38 — Thir nghiém 2-HG trong té bao sir dung céc té bao IDHI1 dot bién cta
HCT116

Cac té bao dot bién IDH1-R132H va IDH1-R132C ding gen ciia HCT116 dugce
nudi cdy trong cic mdi trudng sinh truéng (McCoy’s 5A, huyét thanh bao thai bo
10%, 1X dung dich antimycotic khang sinh va G418 0,3 mg/mL) trong CO; 5% trong:
thiét bi nudi cdy & 37 °C. P& chuén bi thir nghiém, cc té bao dugc trypsin hoa va lam
hdn dich lai trong cac modi truong thir nghiém (McCoy’s SA khong c6 L-glutamin,
huyét thanh bao thai bd 10%, 1X dung dich khang sinh antimycotic va G418 0,3
mg/mL). Chuyén phdn phan uéc 10.000 té bao/100 pL vao mdi giéng cua dia nubi cdy
md 96 giéng trong. U céc té bao qua dém trong CO2 5% & 37 °C trong thiét bi nudi cly
qua dém dé cho phép lién két té bao thich hgp. Sau d6 thém phén phan wéc 50 pL cac
moi trudong thir nghiém chira hop chét vao mdi giéng va dia thir nghiém duoc gilt trong
CO» 5% & 37 °C trong thiét bi nudi ciy trong 24 gid. Sau do6 loai bé moi trudng khoi
mdi giéng va thém 150 pL hdn hop metanol/nude (80/20 thé tich/thé tich) vao mdi
giéng. Céc dia thir nghiém duoc gitt & nhiét do -80 °C trong ti lanh qua dém dé cho
phép cac t& bao tan hoan toan. Phan tich than phan wéc 125 pL dich ndi tAng mit da
duge chiét bang phép do phd khéi hiéu ning cao RapidFire (RapidFire high-
throughput- mass spectrometry (Agilent)) dé xac dinh mirc 2-HG trong té bao. Gia tri
ICso cua hop chét da cho nay dugc tinh bang cach chinh hgp dudng cong dip ng lidu
ctia qué trinh ¢ ché 2-HG trong té bao & ndng do da cho véi phwong trinh logic bdn
thong sb.

Bang 6 duéi diy dua ra hoat tinh cua mdi hop chét theo chu giai & “++++ chi
mitre d6 e ché & ndng do < 0,01 pM; “+++” chi mrc dd tre ché ctia hop chat duge bdc
16 & ndng d6 tir 0,01 pM va 0,1 pM; “++ chi mrc d9 trc ché cua hop chit duoc boc 10

& ndng d6 tir 0,1 M dén 1 uM; va “+” chi mirc 49 e ché & ndng 40 > 1 pM dbi véi
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Enzym IDH1 R132H, IDH1 R132H cia HCT116, va IDH1 R132C ctia HCT116.

D&i v6i Enzym IDHI R132C, “++++ chi mic d6 e ché cita hop chat duge boe
16 & ndng d6 < 0,1 pM; “+++ chi mitc d6 Gc ché ctia hop chat dugc boc 16 & ndng dd
fir 0,1 tM va 1 pM; “++ chi mitc d9 Gc ché ciia hop chat duge boc 16 & nong do tir 1
uM dén 10 pM; va “+” chi mirc d6 Ge ché cia hop chat duge boc 16 & ndng d6 > 10
pM.
Bang 6 Cac két qua cta cac hop chét minh hoa cé cong thic I trong céc thir nghiém
IDH1-R132H, IDHI1-R132C, IDHI-MS-HTC116-R132H, va IDH1-MS-HTC116-
R132C.

Enzym | Enzym | HCT116 | HCT116
IDH1 | IDH1 | IDH1 | IDHI
RI32H | R132C | R132H | R132C

i

Khoing | Khoang | Khodng | Khoéng

Hop
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YEU CAUBAO HOQ
1. Hop chét ¢6 cong thirc I:
Re
A
Rs Rs %/gﬁ/
R1:[W2jiW»j:<N/Kn/N\Rg
= H (@)
R;™ W3 "N” 0
Rs @

hoac mudi, chét déng phan ddi anh, hydrat, solvat, hoac tautome dugc dung cua
no,

trong do:

mdi W, va W, doc 1ap 1a CH, CF hoic N;

W3 doc 1ap 1a CR; hoac N;

U la N hoac CRg;

A duogc chon tir nhém gébm H, D, halogen, CN, -CHO, -COOH, -COOR,
-C(O)NH,, -C(O)NHR, R’S(0),-, -O(CH,),C(O)R’, R’S(O)-, heteroaryl, -SOMe,

1 /N\\ 1 Vs
ey O
-SO,Me, + =N_ 1 =Ny3 Yo

trong d6 X va Y mdi lan xuét hién doc lap 1a C, N, NR’, S, va O, véi diéu kién la
vong chira X va Y khong thé ¢ nhiéu hon 4 nguyén tt N hogc NH hodc nhiéu hon
mot nguyén tr S hodc O, va trong d6 S va O khong 1ién ké nhau;

R va R’ mdi lan xuét hién doc 1ap duoc chon tir nhém gébm H, OH, CN, -CH,CN,
halogen, -NR;Rg, CHCF,, CF; C;-Cg alkyl, R;S(O),-, C;-C¢ alkoxy, C,-Cg alkenyl, Csp-
Cs alkynyl, C3-Cg xycloalkyl, C3-Cg xycloalkylalkyl, heteroxyclyl 3 dén 8 canh, aryl,
va heteroaryl, trong d6 mdi R tuy y dugc thé bing mét hogc nhiéu phan tir thé dugc
chon tir nhém gém OH, halogen, C;-Cg4 alkoxy, NH,, R;S(O),-, CN, C;-Cg xycloalkyl ,
heteroxyclyl 3 dén 8 canh, aryl, heteroaryl, va R;S(O)-;
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R: doc 1ap 1a OH, CN, halogen, CHCF,, CF3, C1-Ce alkyl, C1-Cs alkoxy, C2-Cs
alkenyl, C3-Cg xycloalkyl, heteroxyclyl 3 dén 8 canh, aryl, hoic heteroaryl, trong d6
mdi Ci-Cs alkyl, C2-Cs alkenyl, C3-Cg xycloalkyl, heteroxyclyl 3 dén 8 canh, aryl,
hodc heteroaryl tuy y duogc thé mot hogc nhidu 14n bing phan t& thé duoc chon tir

nhom gém halogen, OH, NH», CN, C;-Cs alkyl, va Ci-Cs alkoxy;

mdi Ry doc 1ap 1a H, OH, CN, halogen, CF3;, CHF, benzyl, Ci-Cs alkyl, Ci-Cs
alkoxy, NHz, -O(CH2)aR’, -O(CH2),C(O)NHR’, -O(CH2).C(O)R’, NHR7, -N(R7)(Rs),
NHC(O)R7, NHS(O)R7, NHS(O):R7, NHC(O)OR;, NHC(O)NHRy7, -S(O)NHR7,
NHC(O)N(Rs)R7, OCH,R7, CHRR’ hodc OCHR’Ry, trong d6 C1-Cs alkyl hodc C1-Cs
alkoxy tuy y duogc thé bang mot hoic nhidu phan tir thé dugc chon tir nhom gbm Ci-Cs
alkyl, C1-Cs alkoxy, C2-Cs alkenyl, C2-Cs alkynyl, C3-Cg xycloalkyl, C3-Cs xycloalkyl
duoc thé bﬁng mot hodc nhiéu halogen, heteroxyclyl 3 dén 8 canh, aryl, -heteroaryl-
C(O)NHa, va heteroaryl;

hoic Ry va Ry ¢6 thé két hop dé tao thanh C4-Cs xycloalkyl hodc heteroxyclyl 3
dén 8 canh chua it nhit mot nguyén tir dugce chon tir nhém gdmN, O, va S;

Rs 1a H, C;-Cs alkyl, hodc -OH;

R4 va Rs doc 1ap 1a H, halogen, CH2OH, Ci.Cs alkyl, hodc C1-Cs alkyl dugce thé
bang halogen, hogic R4 va Rs khi duoc két hop c6 thé tao thanh C3-Cs xycloalkyl hodc
C3-Cg heteroxyclyl;

mdi Re 1a H, halogen, Ci-Cs alkyl, C1-Cs alkyl dugc thé bang halogen, Ci-Cs
alkoxy, Ci-Cs alkoxy dugc thé bang mot hodc nhiéu halogen, C»-Cs alkenyl, C2-Cs
alkynyl, C3-Cs xycloalkyl, 3 dén 8 canh heteroxyclyl, aryl, hodc heteroaryl;

R7 va Rg doc 1ap 1a H, Ci-Cs alkyl, C1-Cs alkoxy, C2-Cs alkenyl, C»-Cs alkynyl,
C3-Cs xycloalkyl, heteroxyclyl 3 dén 8 canh, aryl, va heteroaryl; hoac khi dugc két hop
R7 va Rg ¢6 thé tao ra heteroxyclyl 3 dén 8 canh hoic vong heteroaryl;

Ro doc 1ap 1a H, D, CDs, CF3, Ci1.Cs alkyl, Ca6 alkenyl, Cs alkynyl, Cs-Cs
xycloalkyl, trong d6 alkyl, alkenyl, alkynyl, va xycloalkyl tuy y duoc thé bing amino,
OH, halo, hodc alkoxy; va

nla0, 1, hodc 2;
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v6i didu kién 12 khi A 13 H, thi Ri khong phai 12 C1-Cs alkyl hodc Ci-Cs alkoxy
va R va R, khong thé két hop dé tao ra heteroxyclyl 3 dén 8 canh.

2. Hop chét theo diém 1, trong d6 A 1a CN, H hodc F.
3. Hop chét theo diém 2, trong @6 A 1laCNva U la N.
4. Hop chit theo diém 1, trong d6 A 13 CN va Ry la H, Ci-Cs alkyl hodc C3-Cs
xycloalkyl.
5. Hop chét theo diém 4, trong d6 Ry 1a metyl.
6. Hop chét theo diém 1, trong d6 R3 1a H, metyl hodc etyl.
7. Hop chét theo diém 1, trong do:
a) R4 va Rs 1a H; hodc
b) R4 12 H va Rs 1a metyl; hodc
¢) R4 va Rs 1a halogen; hodc
d) R4 12 F va Rs 1a metyl; hodc
e) RavaRscod th8 két hop dé tao ra C3-Cs xycloalkyl.
8. Hop chat theo diém 1, trong @6 R4 1a H va Rs 1a (S)-metyl.
9. Hop chét theo diém 1, trong d6 W1, W2, va W3 1a CH hodc CF.
10. Hop chét theo diém 1, trong d6 W1 hoac W3 1a N.
11. Hop chét theo diém 1, trong d6 Ry 1a halogen.

12. Hop chét theo diém 11, trong @6 R 1a clo.

13. Hop chét theo diém 1, trong dé:
a) Rz 1a H, halogen, hodc C;-Ce alkoxy; hodc
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b) Rz 14 C;i-Cs alkoxy duoc thé bang heteroaryl hoic heteroxyclyl 3 dén 8 canh.

14. Hop chét theo diém 1 duoc chon tir nhém gdm:
5-{[(6-clo-2-0x0-1,2-dihydroquinolin-3-yl)metylJamino}-1-metyl-6-0xo0-1,6-
dihydropyridin-2-carbonitril;
6-clo-3-{[(1-etyl-2-oxo-1,2-dihydropyridin-3-yl)amino]metyl}-1,2-dihydroquinolin-2-
on;
6-clo-3-{[(1-metyl-2-0xo0-1,2-dihydropyridin-3-yl)amino]metyl}-1,2-dihydroquinolin-
2-on;

5-{[(6-clo-2-0x0-1,2-dihydroquinolin-3-yl)metylJamino }-6-0xo-1 ,6-dihydropyridin-2-
carbonitril;
6-clo-3-{[(1-xyclopropyl-2-oxo-1,2-dihydropyridin-3-yl)amino]metyl}-1,2-
dihydroquinolin-2-on;
3-{[(6-bromo-2-0x0-1,2-dihydropyridin-3-yl)amino]metyl}-6-clo-1,2-
dihydroquinolin-2-on;
6-clo-7-metoxy-3-{[(1-metyl-2-oxo-1,2-dihydropyridin-3-yl)amino]metyl1}-1,2-
dihydroquinolin-2-on;
6-clo-3-{[(1-metyl-2-oxo-1,2-dihydropyridin-3-yl)amino]metyl}-7-(pyridin-2-
ylmetoxy)-1,2-dihydroquinolin-2-on;
5-{[(1S)-1-(6-clo-2-0x0-1,2-dihydroquinolin-3-yl)etyl]Jamino} -1-metyl-6-oxo-1 ,6-
dihydropyridin-2-carbonitril;
5-{[(1S)-1-(6-clo-2-ox0-1,2-dihydroquinolin-3-yl)etyl]amino}-6-0oxo-1,6-
dihydropyridin-2-carbonitril;
5-{[(1R)-1-(6-clo-2-0x0-1,2-dihydroquinolin-3-yl)etyl]amino}-1-metyl-6-oxo-1 ,6-
dihydropyridin-2-carbonitril;
5-{[(18)-1-(6-clo-7-flo-2-0x0-1,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-oxo0-
1,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-(6-clo-2-0x0-1,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-0xo0-1,6-
dihydropyrazin-2-carbonitril;
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5-{[(1R)-1-(6-clo-7-flo-2-0x0-1,2-dihydroquinolin-3-yl)etylJ]amino} - 1-metyl-6-oxo-
1,6-dihydropyridin-2-carbonitril;
5-{[1-(6-clo-7-flo-2-0x0-1,2-dihydroquinolin-3-yl)etylJamino } -1-metyl-6-0xo-1,6-
dihydropyridin-2-carbonitril;
5-{[(18)-1-(6-clo-7-metoxy-2-ox0-1,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-
oxo-1,6-dihydropyridin-2-carbonitril;
5-{[(1R)-1-(6-clo-7-metoxy-2-ox0-1,2-dihydroquinolin-3-yl)etylJamino}-1 -metyl-6-
0x0-1,6-dihydropyridin-2-carbonitril;
5-{[1-(6-clo-7-metoxy-2-oxo0-1,2-dihydroquinolin-3-yl)etylJamino } - 1-metyl-6-oxo-
1,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-[6-clo-2-0x0-7-(pyridin-2-ylmetoxy)-1,2-dihydroquinolin-3-
yl]etylJamino}-1-metyl-6-0x0-1,6-dihydropyridin-2-carbonitril;
5-{[(1R)-1-[6-clo-2-0x0-7~(pyridin-2-ylmetoxy)-1,2-dihydroquinolin-3-
yl]etyl]amino}-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril;
5-({1-[6-clo-2-0x0-7-(pyridin-2-ylmetoxy)-1,2-dihydroquinolin-3 -yl]etyl}amino)-1-
metyl-6-oxo0-1,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-{6-clo-2-0x0-7-[(1R)-1-(pyridin-2-yl)etoxy]-1,2-dihydroquinolin-3-
y1}etyl]amino}-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-[6-clo-7-(xyclopropylmetoxy)-2-oxo-1,2-dihydroquinolin-3-
yl]etylJamino}-1-metyl-6-oxo-1,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-[6-clo-2-0x0-7-(propan-2-yloxy)-1,2-dihydroquinolin-3-yl]etyl] amino}-1-
metyl-6-0x0-1,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-(6-clo-8-flo-2-0x0-1,2-dihydroquinolin-3-yl)etylJamino}-1-metyl-6-oxo-
1,6-dihydropyridin-2-carbonitril;
5-{[(18)-1-(6-clo-2-0x0-1,2-dihydro-1,8-naphtyridin-3-yl)etylJamino}-1 -metyl-6-o0xo-
1,6-dihydropyridin-2-carbonitril;
5-{[(1R)-1-(7-clo-3-0x0-3,4-dihydroquinoxalin-2-yl)etylJamino}-1 -metyl-6-0xo0-1,6-
dihydropyridin-2-carbonitril;

-120-



26848

5-{[(1S)-1-(7-clo-3-0x0-3,4-dihydroquinoxalin-2-yl)etylJamino}-1 -metyl-6-0x0-1,6-
dihydropyridin-2-carbonitril;
5-{[(1S)-1-(6-clo-2-0x0-1,2-dihydroquinolin-3-yl)etylJamino}-6-oxo- 1-
(trifluorometyl)-1,6-dihydropyridin-2-carbonitril;
5-{[(1S)-1-[7-(azetidin-1-y1)-6-clo-2-0x0-1,2-dihydro-1, 8-naphtyridin-3-
yl]etyllamino}-1-metyl-6-0xo-1 ,6-dihydropyridin-2-carbonitril;
5-{[(1S)-1-[7-(azetidin-1-y1)-6-clo-2-o0x0-1,2-dihydroquinolin-3 -ylJetyl]lamino}-1-
metyl-6-oxo-1,6-dihydropyridin-2-carbonitril;
6-clo-3-[(1S)-1-{[1-metyl-2-ox0-6-(1H-1,2,3,4-tetrazol-1-yl)-1 ,2-dihydropyridin-3-
yl]Jamino}etyl]-1,2-dihydroquinolin-2-on; va '

5-{[(18)-1-(6-clo-2-0x0-1,2-dihydroquinolin-3-yl)etyl] amino }-1-metyl-6-oxo-1,6-
dihydropyridin-2-carboxamit.

15. Hop chét theo diém 1, trong d6 hop chat nay 1a 5-{[(1S)-1-(6-clo-2-0x0-1,2-
dihydroquinolin-3-yl)etyl]Jamino}-1-metyl-6-oxo-1 ,6-dihydropyridin-2-carbonitril.

16. Hop chét theo diém 1, trong d6 h(_j‘p chét nay cé:

a) cong thuc la:

A
X
R W, W e L‘i/\N/
1 | 2‘ 1\ N \Rg
= H (@)
Ry” "W; N7 0 5
H (Ta); hodc

b) cong thirc Ia-2:

Rq Rs U /w/CN

Hﬁf

¢) cong thuc Ib:

(Ta-2); hodc
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Rs (Ib).

17. Hop chét theo diém 16, trong d6 hop chit nay co:

a) cong thirc Ia-1:

R4R5U/\/
AT

o W,

(Ia-1); hodc
b) cong thire Ib-1:
Ry Rs U YA
R AP N
H o
I‘l\l (@)
Rs (Ib-1).

18. Dugc phdm chtra hop chit theo diém bét ky trong s6 céc diém tir 1 dén 17 va chit

mang dugc dung.
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Fig.1 Hiéu lwe ciia cac chit e ché IDH1 trong Thir nghiém enzym IDH1-R132H

Hiéu luc ciia cac chét e ché IDH1 trong Thit nghiém enzym IDH1-R132H
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