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(57) Sang ché dé xuat cac hop chét c6 cong thic | va cac mudi duoc dung caa
chdng, cac chat hd bién, va/hoic cac chat ddng vi nhu dugc mé ta trong sang
ché. Cac hop chit 1a cac chat wc ché caa chat dong phan methionin
adenosyltransferaza 2A (MAT2A). Cac duoc pham ciing duoc dé xuat dé diéu
tri cAc bénh ung thu, gdm mot sb bénh ung thu ma trong d6 gen mi hoéa

metylthioadenosin phosphorylaza (MTAP) bi khuyét.
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Linh vie k§ thuat dwoe dé cap

Sang ché d& cap dén chét wrc ché aza-heterobicyclic clia MAT2A va duge phim
chira chét nay.

Tinh trang ki thuit ciia sang ché

Methionin adenosyltransferaza (MAT), chit ma ciing dugc biét dén 1a S-
adenosylmethionin syntetaza, la enzym té bao ma xuc tac cho su tong hop cta S-
adenosyl methionin (SAM hodc AdoMet) tir methionin va ATP; sy xac tic nay duoc
xem 1a buge gi6i han tdc d6 ciia vong methionin. SAM la chét cho propylamino trong
qué trinh sinh téng hop polyamin, chét cho metyl chinh cho sy metyl héa ADN, va lién
quan dén phién ma gen va ting sinh t€ bao cling nhu 14 su sén xudt c4c chit chuyén hoa
tha cép.

Hai gen duge chi dinh 1a MAT1A va MAT2A 14n luot ma hoa hai chat dong phan
xtc tac MAT khac biét. Gen tht ba, MAT2B, ma h6éa nhém con diéu hoa MAT2A.
MATIA duoc bidu hién cu thé trong gan clia nguoi trudng thanh, trong khi d6 MAT2A
lai dwgc phan bd rong rdi. Vi céc chit ddng phan MAT khac nhau vé dong hoc xuc tac
va cac dic tinh didu hoa, nén céc té bao biéu hién-MATIA c6 cac mic SAM tuong dbi
cao hon so v&i cac té bao biéu hién-MAT2A. Su giam metyl hoa cua yéu t6 khoi phat
MAT?2A va su axetyl hoa histon d3 dugc phét hién ra la d& géy ra didu hoa ting ciia biéu
hién MAT2A. Tham khdo, vi dy nhu tai liéu clia M. Vazquez-Chantada va cong su, tai
liéu Gastroenterology 138 (2010) 1943-53; ctia M. Frau va cong su, tai liéu J. Hepatol.
59 (2013) 830-41; M. Frau va céng su, Hepatology 56 (2012) 165-75; vaR. M. Pascale
va cong su, Transl. Gastroenterol. Hepatol. 3 (2018) 36.

O ung thu biéu md té bao gan (HCC - hepatocellular carcinoma), xdy ra su didu
chinh giam cuia MATIA va su diéu chinh ting cia MAT2A, diéu nay dugc biét 1a su
chuyén d6i MAT1A:MAT2A. Su chuyén dbi nay, di cuing véi su didu chinh tang cia
MAT?2B, dan dén c4c ham lugng SAM thip hon, didu nay mang dén loi thé tang truéng
dbi v6i cac té bao ung thu gan. Vi MAT2A doéng vai tro rit quan trong trong viéc tao
diéu kién thuan lgi cho su ting trudng cla cac té bao ung thur gan, nén n6 trd thanh muc
tiéu cho lidu phép chéng ung thu. Céc nghién ctu gan day da chira rang viéc lam im

lang bang cach st dung ARN can thiép nho vé co ban 12 ngin can duge sy ting trudng
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va gdy ra hién tuong chét té bao theo chuong trinh trong cc té bao ung thu gan. Tham
khdo, vi du nhu, cia T. Li va cong su, tai liéu J. Cancer 7(10) (2016) 1317-1327.

Mot sb dong té bao ung thu ma thiéu MTAP dic biét nhay cam vdi su uc ché
MAT2A. Marjon va céng suw (Cell Reports 15(3) (2016) 574-5 87). MTAP
(metylthioadenosin phosphorylaza) la enzym biéu hién rong rai trong cac mo thong
thuong ma xuc tic cho su chuyén déi ctia metylthioadenosin (MTA) thanh adenin va 5-
metylthioriboza-1-phosphat. Adenin dugc tdn dung dé tao ra adenosin monophosphat,
va 5-metylthioriboza-1-phosphat dugc chuyén thanh methionin va format. Vi theo cach
tin dung nay, MTA co thé dong vai trd lam ngudn purin thay thé khi qua trinh tong hop
de novo purin bi chan, vi dy, béng cac chét chéng chuyén héa, nhu L-alanosin.

MAT?2A bi loan diéu chinh trong c4c bénh ung thu khac ma thiéu di su khuyét
MTAP, gém ung thu biéu mo té bao gan va bénh bach cau. J. Cai va cong su, Cancer
Res. 58 (1998) 1444-1450; T. S. Jani va cong sw, Cell. Res. 19 (2009) 358-369. Lam im
lang biéu hién MAT2A nhd ARN-can thigp dan dén cac tac dung chdng-tang sinh trong
mot s6 kidu ung thu. H. Chen va cong sw, Gastroenterology 133 (2007) 207-218; Q. Liu
va cong su Hepatol. Res. 37 (2007) 376-388.

Nhidu té bao 4c tinh & ngudi va chudt thiéu hoat dong MTAP. Sy thiéu hut MTAP
duoc tim thiy khéng chi trong cac té bao nudi cly mod ma sy thiéu hut nay cling c¢6 &
cic bénh bach clu nguyén phat, u than kinh dém, céc loai u hic td, cac bénh ung thu
tuy, cac loai ung thu phdi khong té bao nhé (NSCLC - non-small cell lung cancers), cac
loai ung thu bang quang, céc loai u sao bao, cac loai u xuong ac tinh, céac loai ung thu
dau cd, cac loai ung thu s¢i & sun, cac loai ung thu budng trimg, cac loai ung thu ndi
mac tir cung, cac loai ung thu vi, cdc loai sacom md mém, u lympho khong Hodgkin,
va céc loai u trung biéu md. Gen ma héa cho MTAP cua ngudi anh xa t6i vung 9p21
trén nhidm sic thé 9p ciia nguoi. Ving nay cling chira cac gen triét khéi u p16INK4A
(ciing duogc biét dén 1a CDKN2A) va pISINK4B. Cac gen nay mé hda cho p16 va pls,
13 céc chét e ché ciia 1an luot cac kinaza phu thudc-cyclin D cdk4 va cdko.

Theo céch khac, san phdm phién ma pl6INK4A c6 thé 1a khung doc thay thé
(ARF - alternative reading frame) dugc ghép vao san phim phién ma ma hoa pl4ARF.
pl4ARF lién két véi MDM2 va ngan chin sy phan huy cta p53 (Pomerantz va cong su
(1998) Cell 92:713-723). Vung nhidm sic thé 9p21 dugc quan tAm bdi vi n6 thuong bi
khuyét dong hop tir & nhiu bénh ung thu, gdbm céc bénh bach cau, NSLC, c4c bénh ung
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thu tuy, cac loai u than kinh dém, c4c loai u hic td, va u trung biéu md. Céc phﬁn khuyét
thuong bt hoat nhiu hon mot gen. Vi dy, Cairns va cong su ((1995) Nat. Gen. 11:210-
212) da dua ra bdo cdo rang sau khi nghién ctru hon 500 khéi u nguyén phat, hau hét tat
c4 cac phan khuyét dugc nhén ra trong cac khéi u nay lién quan dén ving 170 kb ma
chira MTAP, pl4ARF va P16INK4A. Carson va cong su (WO 99/67634) da dua ra bao
céo rang c6 ton tai méi twong quan giita giai doan phat trién ctia khéi u va mit tinh trang
ddng hop tir cia gen ma héa MTAP va gen mé héa p16. Vi du, khuyét gen MTAP,
nhung khong khuyét pl6INK4A da dugc bao céo la dAu hiéu cta bénh ung thu & giai
doan dau ciia su phét trién, trong khi khuyét cac gen ma hoa cho p16 va MTAP da dugce
béo céo 1a diu hiéu cta bénh ung thu cta giai doan mudn cua phat trién khdi u. O mot
s6 bénh nhan méc u xwong 4c tinh, gen MTAP hi¢n dién lac chan doan nhung bi khuyét
vao thoi didm sau d6 (Garcia-Castellano va cdng su, Clin. Cancer Res. 8(3) 2002 782-
787).
Ban chét ky thuit ciia sang ché

Séng ché dé xuht céc hop chit ma tc ché MAT2A. Cac hop chét va cac duge
phim ctia chiing ¢6 tac dung trong cac phuong phap diu tri nhiéu loai ung thu khac
nhau, gf‘)m cac loai ma khang lai cac cach diéu tri thong thudng, nhu ph?lu thuét, xa tri,
hoa tri, va liéu phap hocmon.

Do d6, theo mdt s6 phwong 4n, sang ché nay @& xuit hop chét co6 cong thirc I hodc
mubi duogc dung, chit hd bién, va/hoic chét dé)ng vi ctia ching:

R4
NNSNRE @
0] 7 N/ L~ R

R2

Trong cdng thite I, L 14 O, S, NR, hodgc lién két. R 1a H hodc C;-Ce-alkyl.

3
~

R! dwoc chon tir nhém gdm c6 C1-Ce-alkyl, C2-Ce-alkenyl, C3-Cs-carboxyclyl, -
(C1-Ce-alkyl)(Cs-Cs-carboxyclyl), va -(C1-Cs-alkyl)(Cs-Cs-xycloalkenyl) trong do alkyl
bat k¥ trong R! 1a thing hodc nhanh. Theo mot phuong én, R! dugc thé tiry chon béi 1
dén 6 halo hogc 1 dén 6 doteri.

Theo céch khéac, theo mot phuong 4n, khi L 1A NR, thi R va R két hop v6i L 1a
xycloalkyl di vong 3 dén 6 canh (trong d6 1 dén 4 thanh phan vong dugc chon doc 1ap
N, O, va S) ty chon dugc thé béi mot hodc nhiéu RA.
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R2 va R3 duoc chon ddc 1ap tir nhém gdm c6 Ca-Ce-alkynyl, Cs-Cro-aryl, C3-Co-
carboxyclyl, aryl di vong 5 dén 10 canh (trong do 1 dén 4 céc thanh phan aryl di vong
dugc chon ddc lap tr N, O, va S), va xycloalkyl di vong 3 dén 14 canh (trong d6 1 dén
4 c4c thanh phan xycloalkyl di vong dugc chon ddc lap tir N, O, va S). R? va R? dugc
thé doc lap va tuy chon bdi mot hodc nhidu nhém thé ma duoc chon tir nhém gém co
RA, ORA, halo, -N=N-RA, -NRR?, -(C1-Cs-alkyl)NRARB, -C(O)ORA, -C(O)NR”RE, -
OC(O)RA, -Si(C1-Cs-alkyl)s va-CN.

R* duge chon tir nhém gdm c6 H, Ci-Ce-alkyl (duge thé tiry chon bdi mot hode
nhiéu halo, hydroxy hodc xycloalkoxy di vong 3 dén 14 canh (trong d6 1 dén 4 céac thanh
phan xycloalkoxy di vong dugc chon doc lap tir N, 0, va S)), -O(C1-Ce-alkyl) (dugc thé
tlly chon bdi mdt hodc nhidu halo), -OH, halo, -CN, -(Ci-Cs-alkyl)NRRP, va -NRARE.

R? dugc chon tir nhém gém ¢6 H, C1-Cs-alkyl, C1-Ce-alkoxy, C2-Cs-alkenyl, Co-
Cs-alkynyl, halo, —CN, va -NRR”

R” va RB dugc chon doc 1dp tir nhom gdm c6 H, -CN, -hydroxy, oxo, Ci-Ce-alkyl,
C1-Cg-alkoxy, Ca-Ce-alkenyl, C2-Ce-alkynyl, -NHo, -S(0)o-2-(C1-Ce-alkyl), -S(O)o-2-(Ce-
Cyo-aryl), -C(O)(C1-Ce-alkyl), -C(0)(C3-Cus-carboxyclyl), -Cs-Cis-carboxyclyl, -(Ci-
Cs-alkyl)(C3-Cis-carboxyclyl), Ce-Cio-aryl, xycloalkyl di vong 3 dén 14 canh va -(Ci-
Ce-alkyl)-(xycloalkyl di vong 3 dén 14 canh) (trong d6 1 dén 4 cac thanh phan
xycloalkyl di vong duge chon doc 1ap tur N, O, va S), va aryl di vong 5 dén 10 canh
(trong do 1 dén 4 cac thanh phﬁn aryl di vong dugc chon doc lap tr N, O, va S).

M3i gbe alkyl, alkoxy, alkenyl, alkynyl, aryl, carboxyclyl, xycloalkyl di vong, va
aryl di vong cua RA va RB dugce thé tuy chon bsi mot hodc nhidu nhém thé duge chon
tir nhom gém ¢6 doteri, hydroxy, halo, -NR’ (trong d6 mdi R’ dugce chon doc 1ap tur
nhém gdém cé Ci-Ce-alkyl, Ca-Ce-alkenyl, C,-Ce-alkynyl, Ce-Cro-aryl, xycloalkyl di
vong 3 dén 14 canh va -(C1-Ce-alkyl)-(xycloalkyl di vong 3 dén 14 canh) (trong d6 1
dén 4 thanh ph'?ln vong duge chon doc 1ap tr N, O, va S), va aryl di vong 5 dén 10 canh
(trong d6 1 dén 4 thanh phén aryl di vong dugc chon doc lap t N, O, va S)), -
NHC(0)(OC1-Ce-alkyl), -NO2, -CN, oxo, -C(O)OH, -C(0)O(C1-Ce-alkyl), -Ci-Ce-
alkyl(Ci-Ce-alkoxy), -C(O)NHa, C1-Ce-alkyl, -C(0)Ci-Ce-alkyl, -OC1-Cs-alkyl, -Si(C1-
Ce-alkyl)s, -S(0)o-2-(C1-Ce-alkyl), Ce-Cro-aryl, -(C1-Cs-alkyl)(Cs-Cio-aryl), xycloalkyl
di vong 3 dén 14 canh, va -(C1-C6-a1kyl)-(ch5t di vong 3 dén 14 canh) (trong do 1 dén 4
thanh phan chét di vong duge chon doc 1p tir N, O, va S), va -O(Cs-Cra-aryl). Mdi
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nhom thé alkyl, alkenyl, aryl, va xycloalkyl di vong trong R* va R® dugce thé tiry chon
b6i mdt hodc nhidu nhém thé duoc chon tir nhém gdm c6 doteri, hydroxy, -OC1-Cs-
alkyl, halo, -NHa, -(C1-Ce-alkyl)NH,, -C(O)OH, CN, va oxo.

M3i R€ va RP duoc chon doc 1ap tir H va Ci-Ce-alkyl.

Theo mot phuong an khéc, sang ché @ xuit dugc phdm bao gdm lugng hop chét
¢6 hiéu qua tri liéu hodc mubi dugc dung, chét hd bién, va/hodc chit ddng vi ciia chiing
nhu dugc md ta trong tai ligu nay, va chit mang dugc dung.

Theo mot phuong an khéc, sang ché dé xuat phuong phap didu tri bénh ung thu
& ddi twong dang phai chiu can bénh nay, bao gdm viéc cho d6i twong diéu tri sir dung
luong hop chét trc ché MAT2A hiéu qua nhu dugc mo ta trong tai liu nay.

Phuong an khac nita theo sang ché 13 phuong phap e ché sy tong hop ctia S-
adenosyl methionin (SAM) trong té bao, bao gdbm dua vao trong té bao luong hop chét
¢6 hiéu qua, hodc mudi duoc dung, chit hd bién, va/hoic chét déng vi cia chung, nhu
duoc mo ta trong tai li€u nay.

Séang ché, theo mdt phuong an khac, 8 cap dén phuong phap trc ché su tdng hop
cia S-adenosyl methionin (SAM) trong dbi tugng, bao gdm viéc cho d6i twong didu tri
st dung lugng c6 hiéu qua cua it nhit mot hop chét hogic mudi, chat hd bién, vi/hoic
chét ddng vi ctia chung nhu dugc mod ta trong tai liéu nay.

Theo mét phuong &n, sang ché @ xuét phuong phap diéu tri bénh ung thu & dbi
tugng dang phai chiu cin bénh nay, trong d6 bénh ung thu nay dugc dic trung boi su
giam di hodc khong co bidu hién gen metylthioadenosin phosphorylaza (MTAP), khong
¢6 gen MTAP, hodc giam chtc nang protein MTAP, nhur so sanh v§i cac bénh ung thu
ma ¢ gen hoic protein MTAP va/hodc thyc hién chirc nang mot cach day da, phuong
phap nay bao gdm viéc cho d6i twong diéu tri st dung luong hop chét c¢6 hiéu qua tri
liéu, hodc mubi duoc dung, chét hd bién, va/hodc chat ddng vi ctia chung, nhu dugc md
ta trong tai liéu nay.

Theo mdt phuong an khac, sang ché cling dé xuét hop chét hodc mubi dugc dung,
chét hd bién, va/hoic chét ddng vi clia chung, nhu dugc mo ta trong tai liéu nay, dé uc
ché su téng hop ctia S-adenosyl methionin (SAM).

Theo phuong an khéc hon nita, sang ché dé& xuit hop chat hodc mubi dugc dung,
chit hd bién, va/hoic chét déng vi ctia ching, nhu duge mo ta trong tai liéu nay, dé su
dung trong didu trj ung thu & d6i tugng dang phai chiu can bénh nay.
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S4ng ché cling d@ xuét viéc str dung hop chit nhu duge mo ta trong tai liéu nay,
hodc mubi duge dung cua ching, @& san xuét dugc phém diéu tri ung thu.
MG ta chi tiét sang ché

Céic hop chét duge mé ta trong tai lidu nay 1a céc chit e ché cia MAT2A. Sang
ché do d6 d& cap dén khong chi cac hop chit nhu vay phu hop véi Cong thire I, ma con
d& cap dén cac dugc phdm ctia chung, cac chit h3 bién, va cac chit dong vi. Cac hop
chét va cac ché phém ¢6 tac dung trong diéu tri cac bénh ung thu. Mot s6 bénh ung thu
gém nhiéu bénh ung thu bi khuyét MTAP, nghia 13, cac bénh ung thu do dac trung &
diém khong c6 hodc khuyét gen/protein MTAP hogc lam giam chirc nang cla protein
MTAP.

Cac dinh nghia

"Alkyl" dung dé chi cac nhom hydrocarbyl mach thang, phan nhanh, co tir 1 dén
khoang 20 nguyén ti cacbon. Vi dy, alkyl c6 thé c6 tir 1 dén 10 nguyén tir cacbon hodc
1 dén 6 cac nguyén tir cacbon. Vi du vé alkyl gdbm céc nhom alkyl mach thing nhu
metyl, etyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, undecyl, dodexyl,
va tuong tu, va cling gbm céc chit ddng phan mach nhanh cta cic nhom alkyl mach
thdng, vi du nhung khong gi6i han, -CH(CHs)z, -CH(CHj3)(CH2CH3), -CH(CH2CHa)y, -
C(CHj3)3, -C(CH2CHs)s, -CH2CH(CHa)a, -CH,CH(CH3)(CH2CH3), -CH2CH(CH2CHa)a,
-CH,C(CHj3)3, -CH2C(CH2CH3)3, -CH(CH3)CH(CH3)(CH2CH3), -CH2CH2CH(CHa)o, -
CH,CH,>CH(CH3)(CH2CHa), -CH,CH,2CH(CH2CH3)2, -CH2CH2C(CHa)s, -
CH,CH,C(CH2CH3)s, -CH(CH3)CH2CH(CHa)y, -CH(CH3)CH(CH3)CH(CH3)2, va
tuong ty. Do d6, cac nhom alkyl gém cac nhom alkyl bac mét, cac nhom alkyl bac hai,
va cac nhém alkyl bic ba. Nhom alkyl c6 thé khong dugc the hoge duge thé tiy chon
b&i mot hodc nhidu nhom thé nhu duge mo ta dudi day trong tai liéu nay.

Cum “alkyl duge thé” dung dé chi alkyl dwoc thé & mot hodc nhidu vi tri, vi du,
1,2, 3, 4, 5, hogc thdm chi 1a 6 vi tri, noi ma cac nhom thé duoc gén tai nguyén tu ¢
s&n bat ky dé tao ra hop chét &n dinh, véi cach thay thé nhu dugc md ta trong tai liéu
nay. “Alkyl dugc thé tiy chon” dung dé chi alkyl hodc alkyl dugc thé.

Mbi thuét ngit trong cac thudt ngit “halogen”, “halogenua”, va “halo” dung dé
chi -F, -Cl, -Br, hodc -I.

Thuit ngit “alkenyl” dung dé chi cac nhom hydrocarbyl mach thing hodc nhanh
¢dm tir 2 dén khoang 20 nguyén tir cacbon ¢4 1 dén 3, 1 dén 2, hodc it nhit mot lién két
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d6i cacbon vé6i cacbon. Nhom alkenyl c6 thé khong dugc thé hodc dugc thé tiry chon
boi mot hodc nhidu nhém thé nhu dwge mo ta dudi day trong tai liéu nay.

“Alkenyl dugc thé” ding dé chi alkenyl dugc thé & 1 hodc nhiéu, vi du, 1, 2, 3,
4, 5, hodc tham chi 14 6 vi tr, noi ma cc nhom thé dugc gin tai nguyén tir ¢6 sén bat
ky dé tao ra hop chét 8n dinh, v6i cach thay thé nhu dugc md ta trong tai liéu nay.
“Alkenyl dugc thé tly chon” ding dé chi alkenyl hodc alkenyl dugc thé.

“Alkyn” hogc “alkynyl” dung dé chi hydrocacbon mach thing hodc nhanh chua
béo hoa c6 sb lugng cac nguyén tr cacbon dugc 4n dinh trude va it nhit mot lién két ba.
Vi du ctia nhém alkynyl bao gdm, nhung khong bi gii han 6, axetylen, propyn, 1-butyn,
2-butyn, 1-pentyn, 2-pentyn, 1-hexyn, 2-hexyn, 3-hexyn, 1-heptyn, 2-heptyn, 3-heptyn,
1-octyn, 2-octyn, 3-octyn va 4-octyn. Nhom alkynyl c6 thé khong dugc thé hodc dugc
thé tlly chon bdi mot hodc nhidu nhém thé nhu dugc mo ta dudi day trong tai liéu nay.

“Alkynyl duge thé” ding dé chi alkynyl dugc thé & 1 hodc nhidu, vi dy, 1,2, 3,
4, 5, hodc tham chi 13 6 vi tri, noi ma cac nhém thé duoc gén tai nguyén tir ¢ s&n bét
ky dé tao ra hop chét én dinh, v6i cach thay thé nhu dugc md ta trong tai liéu nay.
“Alkynyl dugc thé tiry chon” ding dé chi alkynyl hogc alkynyl duoc thé.

Thuét ngit “alkoxy” dung dé chi nhém -O-alkyl ¢6 sé lugng cdc nguyén tir cacbon
dugc 4n dinh trude. Vi du, nhom (Ci-Cs)alkoxy gbm -O-metyl, -O-etyl, -O-propyl, -O-
isopropyl, -O-butyl, -O-sec-butyl, -O-tert-butyl, -O-pentyl, -O-isopentyl, -O-
neopentyl, -O-hexyl, -O-isohexyl, va -O-neohexyl.

Thuat ngit “carboxyclyl” dung dé chi hé vong don vong, hai vong, ba vong, hodc
da vong, 3 dén 14 canh, ma hodc bdo hoa, nhu “xycloalkyl”, hodc chua béo hoa, nhu
“xycloalkenyl”. Thuit ngit “xycloalkenyl” ddc biét chi alkenyl vong, nhu C3-Cs-
xycloalkenyl. Carboxyclyl nay co thé duoc gin qua nguyén tir bét ky. Carboxyclyl, vi
du, ciing chi cac vong hop nhét trong d6, vi du, carboxyclyl dugc hop nhét vao vong
aryl hodc aryl di vong nhu dugc x4c dinh trong tai liéu nay. Cac vi du dai dién cho
carboxyclyl gdm, nhung khong bi gidi han trong xyclopropyl, xyclobutyl, xyclopentyl,
xyclohexyl, xyclopropenyl, xyclobutenyl, xyclopentenyl, xyclohexenyl, phenyl,
naphthyl, anthracyl, benzofuranyl, va benzothiophenyl. Nhom carboxyclyl ¢6 thé khong
duoc thé hoic duge thé tily chon béi mot hodc nhiéu nhom thé nhu dugc mo ta dudi day

trong tai liu nay.
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I'4
A

“Carboxyclyl dugc thé” dung dé chi carboxyclyl duge thé & 1 hodc nhiéu, vi du,
1,2, 3, 4, 5, hodc tham chi 1a 6 vi tri, noi ma cadc nhom thé duge gén tai nguyén tir co
s&n bat ky dé tao ra hop chét 6n dinh, v&i cach thay thé nhu duoc md ta trong tai liéu
nay. “Carboxyclyl duoc thé ty chon” dung dé chi carboxyclyl hodc carboxyclyl dugc
thé.

“Aryl” khi duoc st dung riéng hodc 1a mot phan ciia thuat ngit khac co nghia 1a
nhém thom vong cacbon du dugc hop nhét hay khong c6 sb nguyén tir cacbon dugc chi
dinh hodc néu khong s6 nao duge duoc chi dinh, 1én t6i 14 nguyén ti cacbon, nhur Ce-
Cu-aryl. Cac nhom aryl cu thé 13 phenyl, naphthyl, biphenyl, phenanthrenyl,
naphthacenyl, va twong tw (tham khéo, vi du nhu tai liéu Lang ’s Handbook of Chemistry
(Dean, J. A., ed) tap thu 13 Bang 7-2 [1985]). Aryl cu thé 13 phenyl. “Aryl” cling gom
cac hé vong thom ma 13 tiry chon dugc hop nhét v4i vong carboxyclyl, nhu dugc xac
dinh trong tai liéu nay. Nhom aryl cd thé khong dugc thé hodc duoc thé tiry chon béi
mdt hozic nhidu nhém thé nhu dugc mod ta dudi diy trong tai liéu nay.

"Aryl duoc thé” 13 aryl ma duoc thé doc lap bai mot hodc nhiéu nhém thé dugc
gin tai nguyén t c6 s&n bét ky dé tao ra hop chét én dinh, trong d6 cac nhom thé nhu
dugc md ta trong tai liéu nay. “Aryl dugc thé tiy chon” dung dé chi aryl hoic aryl duge
thé.

Thuat ngit “nguyén tr khac loai” dung dé chi N, O, va S. Céc hop chit ma chira
cac nguyén t& N hodc S ¢b thé dugc tuy chon oxy héa thanh cac hop chét N-oxit,
sulfoxit, hodc sulfon twong Ung.

“Aryl di vong”, don doc hodc két hop véi goc bét ky ndo khac dugc md ta trong
tai liéu nay, dung dé chi cAu trac vong thom don vong ma chira 5 dén 10, ching han nhu
5 hodic 6 nguyén tir vong, hodc nhém thom hai vong ¢o6 8 dén 10 nguyén tt, chora mot
hoac nhiéu, chéng han nhu 1 dén 4, 1 dén 3, hoic 1 dén 2, nguyén tir khac loai duoc
chon doc 1ap tr nhom gém c6 O, S, va N. Aryl di vong cling gém S hodc N dugc oxy
hoéa, nhu sulfinyl, sulfonyl va N-oxit cia nito vong bac ba. Cacbon hodc nguyén tu khac
loai 12 diém gén ctia cAu triic vong aryl di vong sao cho tao ra hgp chét 6n dinh. Céc vi
du cua cac nhém aryl di vong gdm, nhung khong bi giéi han trong, pyridinyl,
pyridazinyl, pyrazinyl, quinoxalyl, indolizinyl, benzo[b]thienyl, quinazolinyl, purinyl,
indolyl, quinolinyl, pyrimidinyl, pyrolyl, pyrazolyl, oxazolyl, thiazolyl, thienyl,
isoxazolyl, oxathiadiazolyl, isothiazolyl, tetrazolyl, imidazolyl, triazolyl, furanyl,
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benzofuryl, va indolyl. Nhém aryl di vong c6 thé khong dugc thé hoic duoc thé tuy
chon bdi mot hodc nhidu nhém thé nhu dugc mo ta dudi day trong tai li€u nay.

"Aryl di vong dugc thé” 1a aryl di vong ma duoc thé doc 1ap, trir khi ndi dung
khac duge d& cap, béi mot hodc nhidu, vi du, 1, 2, 3, 4 hogc 5, cling nhu 1, 2, hogc 3
nhom thé, ciing nhu 1 nhom thé, dugc gin tai nguyén tt c6 s&n bat ky dé tao ra hop chét
4n dinh, trong d6 cac nhoém thé nhu dugc mb ta trong tai liéu nay. “Aryl di vong dugc
thé tiry chon” dung dé chi aryl di vong hodc aryl di vong dugc thé.

“Xycloalkyl di vong” ¢6 nghia 1a h¢ vong khong thom bdo hoa hodc chua bdo
hoa mot vong, hai vong, ba vong hodc da vong ma c6 tir 3 dén 14, chéng han nhu 3 dén
6, nguyén ti trong do tur 1 dén 4 nguyén tir cacbon trong vong dugc thay thé boi cac
nguyén tr khac loai trong sd cac nguyén tir O, S hogc N. Xycloalkyl di vong 12 tiy chon
duoc hop nhét véi aryl hodc aryl di vong cia 5 dén 6 thanh phan vong, va gdm S hodc
N dugc oxy hoa, nhu sulfinyl, sulfonyl va N-oxit cla nito vong béc ba. Diém gin ciia
vong xycloalkyl di vong 1a tai cacbon hodc nguyén tir khac loai sao cho vong 6n dinh
duogc duy tri. Cac vi du ciia cac nhém xycloalkyl di vong gdm nhung khong gidi han
morpholino, tetrahydrofuranyl, dihydropyridinyl, piperidinyl, pyrolidinyl, piperazinyl,
dihydrobenzofuryl, va dihydroindolyl. Nhom xycloalkyl di vong ¢6 thé khong dugc thé
hogic dugc thé tiy chon bdi mot hodc nhiéu nhém thé nhu duoc md ta dudi diy trong tai
liéu nay.

“Xycloalkyl di vong dugc thé tiy chon” bao ham xycloalkyl di vong ma dugc
thé béi 1 dén 3 nhom thé, vi du, 1, 2 hodic 3 nhém thé, dugc ghn tai nguyén tir ¢6 sin bat
ky dé tao ra hop chit dn dinh, trong d6 cac nhém thé nhu duoc md ta trong tai lidu nay.

“Xycloalkoxy di vong” dung dé chi nhom -O-xycloalkyl di vong ¢6 sb lugng céac
nguyén tu thanh phan dugc 4n dinh trude trong hé vong don vong, hai vong, ba vong
ho#c da vong va trong d6 cé 1 dén 4 nguyén t& cacbon trong vong dugc thay thé bang
cac nguyén tir khic loai trong sb cac nguyén ti O, S hodc N.

“Xycloalkoxy di vong dugc thé tiy chon” dung dé chi nhom xycloalkoxy di vong
ma dugc thé bai 1 dén 3 nhém thé, vi du, 1, 2 hodc 3 nhém thé, dugc gén tai nguyeén tur
tu do bat ky dé tao ra hop chét 6n dinh, trong d6 cic nhom thé nhu dugc md ta trong tai

liéu nay.
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Thuat ngir “nitril” hodc “xyano” ¢ thé dugc sir dung thay thé cho nhau va ding
dé chi nhém -CN ma duogc lién két v6i nguyén tir cacbon ctia vong aryl di vong, vong
aryl va vong xycloalkyl di vong.

Thuét nglt “oxo” dung dé chi nguyén t =0 dugc gén vao gbc bio hoa hogc chua
bdo hoa. Nguyén tir =O nay cd thé dugc gin vao cacbon, luu huynh, hodc nguyén tir
nito ma 1a mot phan ctia gdc c6 vong hoic gbc khong vong.

“Hydroxyl” hodc “hydroxy” dung dé chi nhém —OH.

Nhém thé -CO,H ¢6 thé duge thay thé béi céc thay thé dong phén sinh hoc nhur:

0. 0 0. 0 oo O R
\ // \ // \ // I;
ILL’/S\OH : L{S\N/R , ?{S\N/U\R : L‘%/\{1{/8\\ °
H H o)
0 Ff 0 o) CFs
P L on L en A
%u/s\(\)oskg/ CoRTWT W on
g A D e
CFs > %J\( / ’ ?1“ u/ ’ 7_% / s
o
o—N HN/<
)\)\ \ /l\« /I\KNH
Yy
0
0
P—OH
li/ \OH

va twong tu, trong d6 R ¢6 cing dinh nghia nhu RA nhu dugc xac dinh trong tai
liéu nay. Tham khdo, vi du nhi, tai liéu THE PRACTICE OF MEDICINAL CHEMISTRY (Nha
xuat ban Academic: New York, 1996), tai trang 203.

Céc hop chét dugc mo ta trong tai liéu nay c6 thé tdn tai & nhidu dang ddng phan
khac nhau, gém cac df“)ng phéan vé cAu hinh, hinh hoc, va cAu tao, gém, vi du, cac chu
tao co cis- hodc trans-. Cac hgp chét cling c6 thé ton tai & mdt hodc nhiéu dang chéat hd
bién, gdm ca cac chit hd bién don va cac hon hop ca cac chit hd bién. Thuat ngit “chit
ddng phan” nh3m bao ham tt ca cac dang dong phéan cia hop chét theo sang ché nay,
gbm céc dang chét hd bién cia hop chit. Cac hop chét theo sang ché ndy ciing c6 thé

tdn tai & cac dang chudi mé hodc c6 vong. Trong mot so trudng hop, mdt hodc nhiéu
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dang c6 vong ¢o thé thu duge tir mét nude. Ché pham cu thé ctia chudi mé va céac dang
c6 vong co thé phu thudc vao viéc hop chit dugc tach ra, duge luu trir hodc dugc cho
st dung nhu thé nao. Vi du, hop chét c6 thé ton tai chu yéu & dang chudi m& & cac moi
truong axit nhung lai ¢6 vong & moi truong trung tinh. Tt ca cac dang déu dugc d& cap
trong sang ché.

Mot s6 hop chit dugc md ta trong tai liéu nay co thé c6 cac tAm bét dbi xtmg va
do d6 tdn tai & cac dang chit dong phan d6i anh va khong dbi quang khac nhau. Hop
chit theo sang ché c6 thé & dang chét déng phan quang hoc hodc chét ddng phan khong
d6i quang. Theo do, sang ché bao ham cac hop chét va cac céch st dung chiing nhu
dugc mo ta trong tai li€u ndy & dang cac chét ddng phan quang hoc cua ching, cac chat
ddng phan khong d6i quang va cac hon hop cia chung, gbdm hdn hop triét quang. Céc
chét ddng phan quang hoc cla cac hop chit theo sang ché c6 thé thu dugc bang cac k§
thuét da biét nhu tong hop bét ddi xtmg, sac ky bét d6i, cong nghé gid dé tu do mo phong
hodc thong qua tach hoa chét ctia cac chit ddng phan lap thé qua viéc st dung céc chat
phén giai dong quang hoc.

Trir khi nhitng ndi dung khéac dugc chi ra, thuat ngr “chat ddng phén 1ap thé” ¢6
nghia 1a mot chét ddng phan 13p thé ctia hop chit ma vé& co ban 1a khong c6 cac chit
ddng phan 1ap thé khéc ciia hop chit d6. Do d6, hop chét tinh khiet 1ap thé c6 mot tAm
bit dbi s& vé co ban 1a khong ¢6 chit ddng phan d6i anh ddi dién ctia hop chit nay. Hop
chét tinh khiét 14p thé 6 hai tAm bAt dbi s& v& co ban la khong 6 céc chét dong phan
khong dbi quang ctia hop chét nay. Hop chit tinh khiét 14p thé théng thuong bao gdm
16n hon khoang 80% theo trong lugng ciia mot chét ddng phan lap thé cia hop chit va
nho hon khoang 20% theo trong luong cla cac chit ddng phan lap thé khac cia hop
chét, vi du 16n hon khoang 90% theo trong lugng cia mot chét ddng phan 1ap thé cua
hop chit va nhd hon khoang 10% theo trong lugng cua cac chét déng phan lap thé khac
cta hop chét, hodc 16n hon khoang 95% theo trong luong clia mot chit ddng phan lap
thé ctia hop chét va nho hon khoang 5% theo trong lugng ciia cac chét ddng phan 13p
thé khéc cta hop chét, hogc 16n hon khoang 97% theo trong lugng cua mdt chat dong
phan lap thé ciia hop chét va nho hon khoang 3% theo trong lugng cia cac chét dong
phéan 1ap thé khac cua hop chét, hodc 16n hon khoang 99% theo trong lugng cia mot
chét ddng phan 1ap thé cta hop chét va nho hon khoang 1% theo trong lugng cia cac
chét ddng phan 14p thé khac cita hop chét. Chét ddng phén 1ap thé nhw dwge md ta 6 trén
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6 thé dugc quan sat nhu ché phim bao gbm hai chét ddng phan 1ap thé ma dugc trinh
bay theo céc ty 1€ phan trim vé trong lugng twong Gng cla ching dugc md ta trong tai
liu nay.

Nhu duge st dung trong tai liéu nay, thuat ngt “chét déng vi” 1a hop chét duoc
lam giau theo kidu ddng vi. Nhu dugce st dung trong tai liéu ndy, va trr khi nhiing no1
dung khéc dugc chi ra, thuét ngir “dugc lam giau theo kiéu déng vi” dung dé chi nguyén
tir ¢6 ché phdm d6ng vi khéc ché pham d6ng vi phong phu trong tu nhién c6 nguyén tu
do. “DPuoc lam giau theo kiéu ddng vi” cling c6 thé dung dé chi hop chit chira it nhat
mot nguyén tr ¢o ché pham ddng vi khéc ché phim ddng vi ty nhién c6 nguyén tir do.
Trong chét d6ng vi, "lam giau ddng vi" dung dé chi ty 18 phan trim két hop mot luong
ddng vi cu thé ctia mdt nguyén tir nhét dinh trong mot phén tir & vi tri cla ché phim
déng vi tu nhién c6 nguyén tir d6. Vi duy, su lam giau doteri 12 1% tai mot vi tri nhét dinh
c¢6 nghia 12 1% cac phan tir trong vi du nhét dinh chira doteri tai vi tri dugc xac dinh. Vi
su phan bb c6 trong tu nhién ctia doteri 1a khoang 0,0156%, nén su lam giau doteri ¢
bét k¥ vi tri nao trong hop chit duoc téng hop biang cach sir dung nguyén liéu ban dau
khéng dugc l1am giau 14 khoang 0,0156%.

Do d6, nhu duoc sir dung trong tai liéu nay, va trir khi nhitng ndi dung khac duoc
chi ra, thuat ngtt “yéu t6 1am giau ddng vi” dung dé chi ty 1é gitta ché phdm dong vi va
ché phdm ddng vi ty nhién cla ddng vi nhét dinh.

Déi v6i cac hop chat dugce dé cap trong tai liéu nay, khi vi tri clia mot nguyén tu
cu thé dugc chi dinh 1a c6 doteri hodc “D” hodc “H2”, didu nay dugc hiéu rang do giau
cta doteri tai vi tri do vé co ban 16n hon d6 giau ty nhién ctia doteri, 12 khoang 0,015%.
Vi tri duge chi dinh 1a ¢6 doteri thong thudng c6 yéu t6 1am giau ddng vi téi thiéu, theo
céc phuong én cu thé, it nhit 1a 1000 (két hop 15% doteri), it nhat 2000 (két hop 30%
doteri), it nhat 3000 (két hop 45% doteri), it nhat 3500 (két hop 52,5% doteri), it nhét
4000 (két hop 60% doteri), it nhat 4500 (két hop 67,5% doteri), it nhét 5000 (két hop
75% doteri), it nhit 5500 (két hop 82,5% doteri), it nhét 6000 (két hop 90% dotert), it
nhét 6333,3 (két hop 95% doteri), it nhit 6466,7 (két hop 97% doteri), it nhit 6600 (két
hop 99% doteri), hoc it nhét 6633,3 (két hop 99,5% doteri) tai mdi nguyén tir doteri
dugc chi dinh. Sy lam giau déng viva yéu td 1am gidu déng vi cta céac hop chit duoc

d@ xuét trong tai liéu ndy c6 thé duoc xé4c dinh bang céch sir dung cac phuong phap phan
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tich thong thuong da biét dbi véi ngudi co hiéu biét trung binh trong linh vuc k¥ thuat
nay, gdbm khdi phd va quang phd cong hudng tir hat nhan.

Néu c6 su khéc biét gita cAu trac dugc md ta va tén dugce dit cho chu trac do, thi
chu tric duge md ta sé& co gia tri. Ngoai ra, néu héa hoc 1ap thé ctia cu tric hoic mot
phé‘m cua ciu trac khong dugc chi ra bé‘mg, vi du, cac nét in ddm hodc gach, chu tric
hoic mot phan cuia cAu tric nay dugc hiéu 1 bao ham tit ca cac chit ddng phan 1ap thé
cia n6d. Tuy nhién, trong mot s6 truong hop ma trong d6 hon mot tam bét ddi ton tai,
cac cAu tric va cac tén c6 thd dugc biéu dién 1a cic chit ddng phéan dbi hinh don dé gitip
mb ta héa hoc 1ap thé tuong d6i. Ngudi c6 hiéu biét trung binh trong linh vuc k§y thuét
vé tng hop hitu co s& biét liéu cac hop chit dugce didu ché c6 phai la cac chét ddng phan
dbi anh don tir cac phuong phép dugc st dung @& didu ché chung hay khong.

Nhu duoc str dung trong tai liéu nay, va trir khi dugce quy dinh cu thé nguoc lai,
thuat ngt “hop chét” bao gdm trong d6 la bao ham hop chét hodc mubi duge dung, chét
déng phén lap thé, chét déng vi, va/hodc chat hd bién ctia chung. Do d6, vi du, hop chét
theo cong thirc I hodc II gdm mubi duge dung cua chét dong vi ctia hop chét.

Trong ban md ta nay, “mudi dugc dung” 1a mubi axit hoic mudi bazo hitu co
hodc vo co dugce dung cta hop chét theo sang ché. Cac mudi dugc dung dai dién gém,
vi du, cac mudi kim loai kiém, céc mubi kidm thd, cac mudi amoni, c4c mudi tan trong
nudce va khong tan trong nude, nhu axetat, amsonat (4,4-diaminostilben—2,2-disu1fonat),
benzensulfonat, benzonat, bicacbonat, bisulfat, bitartrat, borat, bromua, butyrat, canxi,
canxi edetat, camsylat, cacbonat, clorua, xitrat, clavulariat, hydrocloruadihydroclorua,
edetat, edisylat, estolat, esylat, fumarat, gluceptat, gluconat, glutamat, glycolylarsanilat,
hexafluorophosphat, hexylresorcinat, hydrabamin, hydrobromua, hydroclorua,
hydroxynaphthoat, iodua, isothionat, lactat, lactobionat, laurat, malat, maleat, mandelat,
mesylat, metylbromua, metylnitrat, metylsulfat, mucat, napsylat, nitrat, mudi amoni N-
metylglucami, 3-hydroxy-2-naphthoat, oleat, oxalat, palmitat, pamoat (1 ,1-meten-bis-2-
hydroxy-3-naphthoat,  einbonat), pantothenat, phosphat/diphosphat, ~ picrat,
polygalacturonat, propionat, p-toluensulfonat, salixylat, stearat, subaxetat, suxinat,
sulfat, sulfosalixylat, suramat, tannat, tartrat, teoclat, tosylat, triethiodit, va cac mubi
valerat. Mubi duoc dung c¢6 thé ¢6 hon mdt nguyén tur tich dién trong céu tric cua no.
Trong vi du nay mubi duogc dung c6 thé ¢6 nhidu dbi ion. Do d6, mudi duge dung co thé
¢ mot hodc nhiéu nguyén tt tich dién va/hodc mot hogc nhiéu dbi ion.
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Céc thuat ngiv “didu tri”, “c6 didu tri”, va “su didu tri” dé cap dén viéc cai thién
hoic loai bd bénh hodc céc triéu chimg lién quan dén bénh. Theo cic phuong an nhét
dinh, c4c thuat nglt nhu vay dung dé chi viéc 1am giam thiéu sy 1ay lan hodc x4u di cta
bénh do str dung mot hodc nhidu cac chét phong bénh hodc diéu tri cho bénh nhan méc
bénh nhu vay.

Céc thuat ngit “ngan chin”, “c6 ngan chan” va “su ngén chdn” dung dé chi viéc
ngin nglra sy khoi phat, tai phat hogc 18y lan cia bénh ¢ bénh nhan do st dung céac chét
phong bénh hogc diéu tri.

Thuat nglt “lugng hi¢u qua” dung dé chi lwong hop chit theo sang ché hoic hoat
chét khac da dé mang lai loi ich diéu tri hodc phong bénh trong khi diéu tri hodc ngin
chidn bénh hodc dé tri hodn hogc tdi thiéu cac triéu chimg lién quan dén bénh. Hon nita,
lugng diéu tri hidu qua dbi v6i hop chit theo séng ché c6 nghia 14 riéng lugng chét diéu
tri, hodic két hop véi céc liéu phap khac, ma cung cap loi ich diéu tri trong khi didu tri
hodc ngin chin bénh. Puoc st dung lién quan dén hop chét theo sang ché, thuat ngit c6
thé bao ham lwgng ma cai thién liéu phap chung, lam giam hodc tranh cac triéu chiung
hodc nguyén nhan cuia bénh, hodc ting cudong hiéu qua diéu tri hodc hiép dong véi chat
diéu tri khéc.

“Bénh nhan” hodc “d6i tuong didu tri” gém dong vat, nhu con nguoi, bo, ngua,
clru, clru con, lon, ga, ga tdy, chim cat, méo, cho, chuot nhét, chuot céng, tho hoac chudt
lang. Theo mot s6 phuong 4n, dong vat 1a dong vat c6 vl nhu phi linh trudng va linh
truémg (v du, khi va nguoi). Theo mot phuong an, bénh nhén 1a ngudi, nhu tré so sinh,
tré em, thiéu nién hodc ngudi trudng thanh.

“Chét trc ché” c6 nghia 12 hop chit ma ngin chin hodc lam gidm céac lugng tong
hop SAM. Theo m¢t phuong an, chét tc ché lién két voi MAT2A. Theo mot phuong

&n, chat trc ché trc ché chtrc nang cia MAT2A.
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Céc hop chét

Nhu dugc mo ta chung & trén, sang ché d& xuét cac hop chit va céc mudi duge
dung, cac chat hd bién, va/hoic cac chét ddng vi clia chung, trong d6 cac hop chét ¢6
cong thuce I:

R4
NS (D)
O = N/ L/R1

R2

Trong cong thire I, L 12 O, S, NR, hoic lién két. R 1a H hogc C1-Ce-alkyl.

R

R! duoc chon tir nhém gdm c6 Ci1-Ce-alkyl, C2-Ce-alkenyl, C3-Cs-carboxyclyl, -
(C1-Ce-alkyl)(Cs-Cs-carboxyclyl), va -(C1-Cg-alkyl)(C3-Cs-xycloalkenyl) trong d6 alkyl
bét k¥ trong R! 12 thing hodc nhanh. Theo mdt phuong 4n, R' dugc thé tiry chon béi 1
dén 6 halo hodc 1 dén 6 doteri.

Theo céach khéc, theo mdt phuong an, khi L 1a NR, thi R va R! két hop véi L 1a
xycloalkyl di vong 3 dén 6 canh (trong do 1 dén 4 thanh phan vong duge chon doc 14p
tir N, O, v S) tity chon dugc thé béi mot hodc nhiéu RA.

R2 va R® duoc chon doc 1ap tir nhém gdm cé Ca-Cs-alkynyl, Cs-Cro-aryl, Cs-Ce-
carboxyclyl, aryl di vong 5 dén 10 canh (trong d6 1 dén 4 céac thanh phan aryl di vong
dugc chon doc lap tr N, O, va S), va xycloalkyl di vong 3 dén 14 canh (trong d6 1 dén
4 céc thanh phin xycloalkyl di vong dugc chon ddc 1ap tir N, O, va S). R? va R? dugc
thé doc 1ap va tuy chon boi mot hodc nhiu cac nhém thé ma duge chon tir nhém gém
¢6 R, ORA, halo, -N=N-RA, -NR”R?, -(C1-Ce-alkyl)NRARE, -C(O)OR*, -C(O)NRARB,
-OC(O)RA, -Si(C1-Ce-alkyl)s va -CN.

R* duoc chon tir nhom gém c6 H, C1-Cs-alkyl (duoc thé tiy chon boi mot hodc
nhiéu halo, hydroxy ho#c xycloalkoxy di vong 3 dén 14 canh (trong d6 1 dén 4 cac thanh
phan xycloalkoxy di vong dugc chon doc lap tr N, O, va S)), -O(C1-Cs-alkyl) (dugc thé
tity chon bdi mot hoic nhiéu halo), -OH, halo, -CN, -(C1-Ce-alkyl)NRARE, va -NRAR®.

R3 dugc chon tir nhdém gém ¢6 H, C1-Cs-alkyl, Ci-Cs-alkoxy, Ca-Ce-alkenyl, Co-
Ce-alkynyl, halo, -CN, va -NRR"

RA va RB dugce chon ddc 1ap tir nhém gbm c6 H, -CN, -hydroxy, oxo, Ci-Cs-alkyl,
C1-Cs-alkoxy, C2-Cg-alkenyl, C2-Ce-alkynyl, -NHo, -S(0)¢-2-(C1-Cs-alkyl), -S(O)o-2-(Cs-
Cio-aryl), -C(O)(C1-Cs-alkyl), -C(0)(C3-Cis-carboxyclyl), -C3-Cis-carboxyclyl, -(Ci-
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Cs-alkyl)(C3-Cis-carboxyclyl), Ce-Cio-aryl, xycloalkyl di vong 3 dén 14 canh va -(Ci-
Ce-alkyl)-(xycloalkyl di vong 3 dén 14 canh) (trong d6 1 dén 4 cac thanh phan
xycloalkyl di vong duogc chon doc 14p tir N, O, va S), va aryl di vong 3 dén 10 canh
(trong d6 1 dén 4 cac thanh phan aryl di vong duoc chon doc 1ap tr N, O, va S).

M3i gbe alkyl, alkoxy, alkenyl, alkynyl, aryl, carboxyclyl, xycloalkyl di vong, va
aryl di vong cua RA va RB duoc thé tuy chon boi mot hodc nhiéu nhém thé duoc chon
tr nhém gém ¢6 doteri, hydroxy, halo, -NR’; (trong do6 mdi R’ dugc chon ddc 1ap tu
nhém gdém c6 Ci-Ce-alkyl, Ca-Ce-alkenyl, C,-Cs-alkynyl, Cs-Cro-aryl, xycloalkyl di
vong 3 dén 14 canh va -(C1-Ce-alkyl)-(xycloalkyl di vong 3 dén 14 canh) (trong d6 1
dén 4 thanh phﬁn vong duge chon doc 1ap tr N, O, va S), va aryl di vong 5 dén 10 canh
(trong 46 1 dén 4 thanh phén aryl di vong dugc chon doc lap to N, O, va S§), -
NHC(O)(OCi-Ce-alkyl), -NO2, -CN, oxo, -C(O)OH, -C(0)0O(C1-Ce-alkyl), -Ci1-Ce-
alkyl(C1-Cs-alkoxy), -C(O)NHz, Ci-Cs-alkyl, -C(0)C;i-Ce-alkyl, -OC1-Ce-alkyl, -Si(Ci-
Ce-alkyl)s, -S(0)o-2-(C1-Cs-alkyl), Ce-Cro-aryl, -(C1-Cg-alkyl)(Ce-Cro-aryl), xycloalkyl
di vong 3 dén 14 canh, va -(C1-C6-alkyl)-(chét di vong 3 dén 14 canh) (trong d6 1 dén 4
thanh phﬁn chét di vong dugc chon doc lap tr N, O, va S), va -O(Cs-Cry-aryl). M&i nhém
thé alkyl, alkenyl, aryl, va xycloalkyl di vong trong RA va RB duge thé tiry chon béi mot
hozc nhiéu nhém thé duoc chon tir nhom gbm c6 hydroxy, -OC1-Ce-alkyl, halo, -NHa, -
(C1-Cg-alkyl)NHa, -C(O)OH, CN, va oxo.

M3i RE va RP dugc chon doc 1ap tir H va Ci-Ce-alkyl.

Theo mot s6 phwong 4n, R* dugc chon tir nhom gdm c6 H, Ci-Ce-alkyl (duge thé
tiy chon béi mot hodc nhidu halo, hydroxy hogc xycloalkoxy di vong 3 dén 14 canh
(trong d6 1 dén 4 cac thanh phin xycloalkoxy di vong dugc chon doc lap te N, O, va
S)), -O(Ci-Ce-alkyl), -(Ci-Ce-alky)NR*R®, va -NRARB (trong d6 R* va R® dugc chon
doc 1ap tr H va Ci1-Ce-alkyl); va R’ duoc chon tir nhoém gbm c6 H, Ci-Cs-alkyl, C1-Ce-
alkoxy, va -NRCRP.

Theo cc phuong 4n khéc, it nhat mot trong sé R* vaR%1aH. Vi dy, R* 1a H hodc
RS 13 L. Theo cach khéc, mdi trong sd R* va R® 1a H.

Tuy chon két hop v6i phuong an khac bat ky trong tai liéu nay dugc mo ta, nhidu
phuong an khac nhau cho hop chét c6 cong thic I trong do R? 1a Ce-Cro-aryl duoc thé
tiry chon hodc aryl di vong 5 dén 10 canh dugc thé thy chon. Theo mot phuong an, R?
14 Cs-Cro-aryl dugc thé tiry chon, chéng han nhu phenyl dugc thé tiry chon. Theo phuong
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an khac, R? 1a aryl di vong 5 dén 10 canh dugc thé tiy chon, va trong d6 1 thanh phén
vong 1a N. Viduy, R? 1a aryl di vong 5 hodc 6 canh duoc thé tuy chon, hodc aryl di vong
6 canh dugc thé tiy chon, vi du 1a pyridyl dugc thé ty chon.

Theo mot sé phuong 4n, ty chon két hop vai yéu td bt ky khac duge md ta
trong tai liéu nay, R® 1a xycloalkyl di vong 3 dén 14 canh dugc thé tity chon hogc aryl
di vong 5 dén 10 canh duogc thé tiy chon. Céac vi du khong gidi han cia R3 duoc chon
ttr nhém gdm c6 benzothiazolyl, benzoisothiazolyl, benzoxazolyl, pyridinyl,
pyridinonyl, pyridazinyl, benzimidazolyl, benzotriazolyl, indazolyl, quinoxalinyl,
quinolinyl, quinazolinyl, imidazopyridinyl, pyrazolopyridinyl, triazolopyridinyl,
cinnolinyl, isoxazolyl, pyrazolyl, benzofuranyl, dihydrobenzofuranyl,
dihydrobenzodioxinyl, va tetrahydrobenzodioxinyl, mdi chit trong s6 nay c6 thé dugc
thé tiy chon.

Theo cic phuong 4n khac, R® 1a Ce-Co-aryl dugc thé tily chon. Vi du 1a phenyl
duge thé tiy chon.

Séng ché dé xuit mot s6 cac hop chét c6 cong thac I trong d6 R? 14 phenyl dugc
thé tiy chon va R? 1a xycloalkyl di vong 3 dén 14 canh duoc thé tiry chon hogc aryl di
vong 5 dén 10 canh dugc thé tuy chon.

Theo cac phuong an khac nhau, sang ché d& xuét hop chét c6 cong thirc I trong
d6 L 14 O ho#c NR. Hon nita, theo cdc phuong an bd sung, R! 1a C;-Cs-alkyl duoc thé
tiy chon hodc Cs3-Cs-carboxyclyl duge thé tiy chon. Vi du cua R! 12 C;-Cs-alkyl ma
duoc thé tuy chon boi 1 dén 3 F.

Nhoém con ctia cac hop chét c6 cong thuc I, theo mot phuong én, la cac hop chét
trong d6 L 12 O hosic NR va R 12 H; R! 1a C1-Cs-alkyl ma dugc thé tiry chon bdi 1 dén 3
F; R? 1a xycloalkyl di vong 3 dén 14 canh dugc thé tiry chon hodc aryl di vong 5 dén 10
canh dugc thé ty chon (trong d6 1 thanh phan xycloalkyl di vong hodc aryl di vong 1a
N) hodc Cs-Cro-aryl dugc thé tiry chon; R® 1a xycloalkyl di vong 3 dén 14 canh dugc thé
tiy chon hogc aryl di vong 5 dén 10 canh duoc thé tiy chon trong d6 1 dén 3 thanh phén
xycloalkyl di vong hodc aryl di vong duoc chon doc lap te N, O, va S; va mdi trong sb
R* va RS 12 H. Theo mét s6 phuong én, L 12 NR.

Theo c4c phuong an khéac nhau, sang ché d& xuét cac vi du cu thé cla cac hop
chét c6 cong thirc I, va cac mubi duge dung ctia chung, cac chét hd bién, va/hodc céc
chét ddng vi nhu duge néu trong bang 1 dudi day:
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Theo cac phuong an khac, sang ché de xuat cac vi du cu thé bd sung ve cac hop
chit c¢6 cong thire I, va cac mudi duge dung cua chung, cic chat hd bién, va/hoic cac

chét ddng vi nhu dugc néu trong bang 2 dudi day.
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Séang ché ciling @& xuét dugc phdm bao gbm luwong c6 hiéu qua tri li¢u ctia mot
hoic nhiéu hop chit theo cong thirc T hodc mubi duoc dung, chit ddng phan lap thé, chat
hd bién, va/hodc chit ddng vi, trong hdn hop pha tron véi chit mang dugc dung. Theo
mot sb phuong 4n, ché phém con chtra, twong tmg voi cac thuc hanh duge chép nhén vé
phéi trén dugc phém, mot hodc nhidu chét diéu tri bd sung, cac ta duogc dugc dung, cac
chét pha lodng, cac chit bd trg, cac chét &n dinh, cac chit nhil hoa, céac chét bao quén,
cac chit tao mau, cac chét dém, cac chét tao huong vi.

Theo mot phuong an, duoc phim chira hop chét dugc chon tr cac hop chét dugc
minh hoa trong bang 1 hodc mubi dugc dung, chit ddng phén 1ap thé, chit hd bién,
va/hodc chét déng vi cia ching, va chit mang dugc dung.

Duoc phém theo séng ché nay duge tao cong thire, dugce dinh liéu luong, va duge
cho sir dung theo cach nhét quan cing vé6i thyc hanh y té t6t. Cac yéu t6 dé xem xét
trong bdi canh nay gém roi loan cu thé dugc diéu tri, dbi tuong cu thé dugc diéu tri, tinh
trang lam sang cua d6i twong diéu tri, nguyén nhan cla 161 loan d9, vi tri phén phdi chit,
phuong phép st dung, viéc 1én lich sir dung, va cac yéu td khac ma nhitng nguoi hanh
nghd y da biét.

"Luong hop chét c6 hiéu qua trj liéu" ctia hop chét (hoic mudi dugc dung, chét
déng phan 1ap thé, chit hd bién, va/hoic chét déng vi ctia chiing) ma dugc st dung dugc
diéu chinh bdi nhitng can nhic nhu vy, va 1a luong t6i thidu can thiét dé co tac dung
oay doc té bao dbi v6i bénh ung thu, hoge dé e ché hoat dong cia MAT2A, hodc ca
hai. Lugng nhu vy ¢o thé 1a dudi luong ma 1a ddc dbi véi cac té bao binh thuong, hodc
toan bo dbi tuong diéu tri. Nhin chung, lwgng hop chét ¢6 hiéu qua tri liéu ban dau (hodc
mudi duge dung, chét déng phén lap thé, hoic chat hd bién cua chung) theo sang ché

nay ma dugc st dung 1a nam trong khoang tir khoang 0,01 dén khoang 200 mg/kg hodc
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tir khoang 0,1 dén khoang 20 mg/kg cia trong lugng co thé bénh nhan mdi ngay, véi
khoang ban du thong thudng 1a khoang 0,3 dén khoang 15 mg/kg/ngay. Cac dang lidu
lugng don vi dung qua dudng ubng, nhur vién nén va vién nang, c6 thé chura tir khoang
1 mg dén khoang 1000 mg hop chét (hodc mudi dugc dung, chét ddng phén lap thé, hodc
chét hd bién cua ching) theo sang ché nay. Theo mot phuong an khéc, cdc dang lidu
lwong nhu vy chira tir khoang 50 mg dén khoang 500 mg hop chét (hodc mudi dugc
dung, chat ddng phan 1ap thé, hodc chat hd bién cla chung) theo sang ché nay. Theo
phuong 4n khéc nita, cac dang lidu lwong nhu vay chua tir khoang 25 mg dén khoang
200 mg hop chit (hodc mubi duge dung, chét ddng phan 1ap thé, hodc chét hd bién ctia
chiing) theo sang ché nay. Theo phuong 4n khéc hon nita, cic dang lidu lwong nhu vay
chira tir khoang 10 mg dén khoang 100 mg hop chit (hoic mubi dugc dung, chét dong
phan lap thé, hodc chit hd bién ctia chiing) theo sang ché nay. Theo phuong an khac hon
nita, cac dang lidu lwong nhu vay chira tlir khoang 5 mg dén khoang 50 mg hop chét
(hodc mubi duge dung, chit dong phan 1ap thé, hogic chat hd bién ciia chiing) theo séng
ché nay.

Céc ché pham c6 thé dugc cho st dung qua dudng miéng, qua duong bdi, qua
duong ngoai tiéu hoa, bang cach hit vao hodc phun hodc qua dudng truc trang trong cac
cong thuc don vi lidu lwong. Thuét ngit qua dudng ngoai tiéu héa nhu duge s dung
trong tai liéu nay gdm cac loai tiém dudi da, trong tinh mach, trong co, ti€ém qua xuong
ﬁchoéccéckythuétﬁénluuyén.

Céc ché phim qua dudong miéng thich hop theo sang ché gdm nhung khong gisi
han & cac loai vién nén, vién ngdm det, vi€n ngam, cac huyén phu dang nudc hodc dau,
bot hodic hat gdy phan tan, nhil trong, vién nang cimg hodc mém, si rd hogc rugu thude
thom ngot.

59uqcbaohén1&ongphan1vicﬁaséngchélacécduqcphﬁnlﬂﬁdlhqpchocéc
liéu lugng don vi don ma bao gbm hop chét theo sang ché hoic chét déng phan 13p thé
duoc dung, mubi, hodc chét hd bién va chit mang dugc dung cua nd.

Céc ché pham thich hop dé st dung qua dudng miéng c6 thé duoc didu ché theo
phuong phap bét ky da biét dbi voi k¥ thuat san xuit cac duge pham. Vi dy, dang bao
ché 16ng ctia cac hop chét chtra mot hodc nhidu chit duge chon tir nhom gdm c6 cac
chit 1am ngot, cac chét tao huong vi, céc chét tao mau va cac chit bao quan dé tao ra
c4c chét diéu ché duge ngon miéng c6 chét tc ché MAT2A.
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D&i véi cac ché pham dang vién nén, hop chét theo sang ché nay trong hdn hop
pha trdn véi céc ta duge duge dung khong doc duge sit dung dé san xuét vién nén. Cac
vi du v& céc ta duge nhu vay gdm nhung khong gi6i han cac chét pha lodng tro, nhu
canxi cacbonat, natri cacbonat, lactoza, canxi phosphat hodc natri phosphat; cac chét tao
hat va 1am phén r4, vi dy, tinh bt ngd, hodc axit alginic; cac chét lién két, vi du tinh bot,
ymmmawM&www%hmmmﬁ@m@m@mWﬁﬂw@M@@aW%'
nén nay c6 thé khong duoc phi hoge ching ¢6 thé duoc phi bang cic k¥ thuat phu da
biét d8 tri hodn sy phén ra va hip thu trong dudng da day rudt va nho d6 dé mang dén
hoat dong diéu tri bén vitng trong mdt khoang thoi gian mong mudn. Vi du, chét tri hoan
thoi gian nhu glyxeryl monostearat hodc glyxeryl distearat co thé dugc st dung.

Céc dang bao ché dé st dung qua dudng miéng cling co thé c6 mat nhu vién nang
gelatin cung trong do6 hoat chét duge trdn v6i chit pha lodng ran tro, vi du, canxi
cacbonat, canxi phosphat hogc cao lanh, hodc nhu vién nang gelatin mém trong d6 hoat
chét dugc tron véi moi trudng nude hodc dau, vi du diu lac, parafin 16ng hodc dau 6 liu.

Ddi v6i cac huyén phit dang nuée, hop chét theo sang ché nay dugc pha tron véi
cac ta dugc thich hop cho viéc duy tri huyén pht 6n dinh. Céc vi du vé cac ta duge nhu
vy gdm nhung khong giéi han & natri carboxymetylxenluloza, metylxenluloza,
hydropropylmetylxenluloza, natri alginat, polyvinylpyrolidon, gom tragacanth va gbm
acacia.

Céc huyén phii ding qua dudng miéng cling 6 thé chtra cac chit phan tan hodc
]am wét, nhu phosphatit c6 trong tu nhién, vi du, lexitin, hodc cac san phém co dic cua
alkylen oxit c6 c4c axit béo, vi du polyoxyetylen stearat, hodc cac san pham c6 dic cla
etylen oxit ¢6 cic rugu béo chudi dai, vi du, heptadecaetylenoxyxetanol, hodc cac san
phim cd dic cla etylen oxit co cic este tiing phin c6 ngudn gbc tir cac axit béo va
hexitol nhu polyoxyetylen sorbitol monooleat, hodc cac san pham co dic cia etylen oxit
c6 cac este timg phan c6 ngudn gbc tir céc axit béo va cc hexitol anhydrit, vi du
polyetylen sorbitan monooleat. Cac huyén phu dang nudc nay ciing c6 thé chira mot
hozic nhiéu chit bao quan, vi du etyl, hodc n-propyl p-hydroxybenzoat, mot hodc nhiéu
chit tao mau, mot hodc nhiéu chét tao huong vi, va mdt hodc nhiéu chit 1am ngot, nhu
sucroza hodc sacarin.

Céc thé huyén phu dang diu c6 thé duoc tao cong thirc bing céch tao huyén phu
cho hop chét theo séng ché nay trong dau thuc vat, vi du diu lac, ddu 6 liu, ddu ving
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hodc dau dira, hodc trong dau khoang nhu parafin long. Céc huyén phti dang dau nay c6
thé chira chét lam day, vi du sap ong, parafin cing hodc ruou xetyl.

_ Céc chit 1am ngot nhu cac chét da noi trén, va cac chét tao huong vi ¢6 thé duoc
thém vao dé 1am cho céc chét didu ché ngon miéng. Céc ché pham nay c6 thé duoc bao
quan bang cach thém chét chéng oxy héa nhu axit ascorbic.

Bot va hat gay phan tan thich hop cho viée didu ché huyén phu c6 nude bang
cach thém nuéc tao ra hop chit theo sang ché nay trong hon hgp pha tron v6i chét phan
tan hodc lam udt, chét tao huyén phi va mét hodc nhidu chit bao quan. Cac chét gay
phén tan hodc 1am uét thich hop va cac chét tao huyén phi dugc 14y 1am vi du béi céac
chit da duoc dé cap ¢ trén. Cac ta dugc bd sung, vi du cac chét 1am ngot, tao huong vi
va tao mau, cling co thé c6 mat.

Dugc phim theo séng ché ciing c6 thé & dang nhil tuong dau-trong-nuéc. Pha
dau c6 thé 13 dau thuc vat, vi du dau 6 liu hodc dau lac, hoic dau khoéang, vi du parafin
16ng hodc cac hdn hop cia chiing. Cac chét tao nhil phu hop ¢co6 thé 1a cac loai gobm co
trong tu nhién, vi du gdm acacia hogc gom tragacanth, cdc phosphatit c6 trong tu nhién,
vi du d4u nanh, lexitin, va cac este hodc cac este mot phén cod nguén géc tir cac axit béo
va hexitol, cac anhydrit, vi du sorbitan monooleat, va cac san phém cd ddc cua cac este
mot phén nay véi etylen oxit, vi du polyoxyetylen sorbitan monooleat. Cac chit nhil
twong cling co thé chira cac chit lam ngot va tao huong vi.

Si 16 va rugu thube thom ngot ¢o thé duoc tao cong thirc vdi cic chit 1am ngot,
vi du glyxerol, propylen glycol, sorbitol hodc sucroza. Céac dang bao ché nhu vay ciing
c6 thé chira chét khir mui, chit bao quén, cc chét tao huong vi va tao mau. Céac duogc
pham c6 thd & dang huyén phu c6 nudc, tiém duge vo trung hodc huyén phu dau. Thé
huyén phu nay c6 thé dugc tao cong thirc theo ky thuat da biét bang cach st dung céc
chét gy phan tan hodc lam w6t thich hop d6 va céc chit tao huyén phi ma da dugc dé
cap & trén. Chét didu ché co thé tiém dugc vo tring cling c6 thé 14 dung dich c6 thé tiém
dugc vo trung hodc huyén phu trong dung mdi hoac chét pha loang khong doc tiém
dugc, vi du nhu dung dich trong 1,3-butandiol. Trong $6 cac chat din thudc va cac dung
moi duge chip nhan ma cb thé duge st dung 1a nuée, dung dich Ringer va dung dich
natri clorua déng truong. Ngoai ra, cac diu vo trung, khong bay hoi thuong duge st

dung lam dung moi hodc mdi truong huyén phu. Vi muc dich nay, dau khong bay hoi
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nhe c6 thé duge st dung gdm cac mono- hodc diglyxerit tbng hop. Ngoai ra, cac axit
béo nhu axit oleic dugc st dung trong didu ché cac thude tiém.

Céc hop chit theo cong thirc I chung ciing c6 thé dwoc sir dung & dang cac loai
thubc dan st dung cho truc trang. Cac ché phdm nay c6 thé duogc didu ché bing cach
tron 13n thudc véi ta duge khong gy kich tmg thich hop ¢6 tinh chit cing & nhiét dd
thuong nhung 16ng & nhiét do cta truc trang va do do s€ tan chay trong truc trang aé
giai phong thubc. Cac nguyén liéu nhu vay 1a bo cacao va cac polyetylen glycol.

Céc ché phdm sir dung cho ngoai dudng tiéu héa dugc sir dung trong mdi truong
v trung. Tuy thudc vao chét din thubc dugc sit dung va ndng do cla thudc trong dang
bao ché, trong dang bao ché ding ngoai duong tiéu hoa c6 thé hogc 1a huyén phti hoic
dung dich chtra thubc hoa tan duge. Cac chét bd tro nhu thubc gay té cuc bd, cac chit
bao quan va cac chit dém ciing c6 thé dugc thém vao cac ché pham ngoai dudng tiéu
hoa.

Céc phuong phép st dung

Enzym MAT2A xtc tic cho sy tbng hop ctia S-adenosyl methionin (SAM) tur
methionin va ATP trong cac té bao. Theo d6, theo phuong an khac cua sang ché phuong
phép uc ché su téng hop ctia SAM trong té bao dugc dé xuit bao gbm viéc dua vao
trong t& bao lugng hop chét theo cong thirc I ¢6 hiéu qua hodc mubi dugc dung, chat
dong phan 1ap thé, chit hd bién, va/hodc chét ddng vi cia ching. Theo mdt phuong an,
té bao nay nam trong d6i tugng. Theo mot sd phuong &n, hop chét c6 cong thirc I dugc
st dung dé xac dinh cac hop chét khac ma 12 cac chit tc ché cia MAT2A, vi du, trong
thit nghiém canh tranh d6i voi lién két véi MAT2A hodc ddi vai su tre ché san xuit
SAM. Su lién két véi MAT2A hofic sur irc ché san xut SAM bang hop chét kiém tra c6
nhan ¢6 thé nhan ra c6 thé dugc do c6 hodc khdng c6 hop chét ghi nhan theo sang ché
nay.

Sang ché cling & xuét phuong phép didu tri bénh ung thu & ddi twong dang phai
chiu cdn bénh nay, bao gbm viéc cho d6i tugng diéu tri st dung lugng hop chét tc ché
MAT2A hiéu qua nhu duge md ta trong tai li¢u ndy. Theo mot s phuong 4n, chét trc
ché MAT2A 12 hop chit theo cong thurc I hodc mudi dugc dung cua ching. Theo mot
phuong an, tiry chon két hop vé6i phuong an bét ky khéc, d6i twong diéu tri 1a dong vat

¢6 v, ching han nhu con ngudi.
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Theo mdt phuong 4n, bénh ung thu 1a loai b¢nh ung thu bi khuyét MTAP. Theo
mdt s6 phwong 4n, bénh ung thu 12 bénh duge chon tir nhom gdm c6 u trung biéu mo, u
nguyén bao than kinh, ung thu biéu md rudt nhu ung thu biéu mé truc trang, ung thu
biéu mo dai trang, ung thu biéu md polyp u tuyén thuong gip va ung thu dai truc trang
khong phai polyp di truyén, ung thu biéu md thuc quan, ung thu biéu mé & moi, ung thu
biéu mo thanh quén, ung thu biéu md hau hong, ung thu bidu mo ludi, ung thu biéu mo
tuyén nuéce bot, ung thu biéu md da day, ung thu bidu mo tuyén, ung thu biéu mé tuyén
gidp tiy, ung thu biéu md tuyén giap nhu, ung thu bidu md than, ung thu biéu mo nhu
md than, ung thu biéu md budng trimg, ung thu biéu md cd t cung, ung thu biéu md
than tr cung, ung thu biéu m6 nodi mac tir cung, ung thu biéu md mang dém, ung thu
biéu mé & tuy, ung thu bidu md tuyén tién liét, ung thu biéu md bang quang, ung thu
b@umﬁﬁﬂﬂmhgmgﬂmbéum@WLmgﬂmbﬁumﬁﬁ&n@muh&m&c&ﬂmﬂu
ndo, ung thu dau cb, u lympho, bénh bach ciu hé bach huyét cép tinh (ALL - acute
mmmmuwmmaﬁﬁmmm&mmmmmw&mmmm«lLmemmmmm
leukemia), bénh bach cau tiy cAp tinh (AML - acute myeloid leukemia), bénh bach cau
tiy man tinh (CML - chronic myeloid leukemia), ung thu biéu md té bao gan, ung thu
biéu mo bang quang tGi mat, ung thu biéu mé phé quan, ung thu bidu md phdi té bao
nhé (SCLC - small cell lung carcinoma), ung thu bidu md phdi khong té bao nhd
(NSCLC - non-small cell lung carcinoma), da u tiuy (MM - multiple myeloma), ung thu
biéu mo té bao ddy, u quai, u nguyén bao vong mac, u hic t6 mang mach, u tinh bao,
bénh sacom co van, u xuong ac tinh, bénh sacom sun, bénh sacom co, bénh sacom md,
bénh sacom xo, bénh sacom Ewing, va b¢nh da u tiry xuong.

Theocécphuangénkhm;ungﬂnrdugcchont&ungﬂnrphéLungthuphéikhéng
té bao nho, ung thu phdi té bao tiéu phé quén-phé nang, ung thu xuong, ung thu tuy,
ung thu da, ung thu dau cd, u hic td da hodc ndi nhan, ung thu tir cung, ung thu budng
tring, ung thu tryc trang, ung thu thude vung hau mon, ung thu khoang bung, ung thu
da day, ung thu dai trang, ung thu v, ung thu tir cung, ung thu biéu md cia cac dng dan
trirng, ung thu biéu mé clia ndi mac tir cung, ung thu bidu mé cta cd tir cung, ung thu
biéu md cta am dao, ung thu bidu mo6 cuia Am ho, bénh Hodgkin, ung thu thuc quan, ung
thu rudt nho, ung thu hé noi tiét, ung thu tuyén gidp, ung thu tuyén cén giép, ung thu
tuyén thuong thén, sacom mo mém, ung thu niéu dao, ung thu duong vat, ung thu tuyén
tidn liét, ung thu bang quang, ung thu than hogc niéu quan, ung thu biéu m6 té bao than,
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ung thu biéu md cia than xuong chdu, u trung bidu mo, ung thu té bao gan, ung thu
duong méit, bénh bach cAu man tinh hoic cép tinh, u lympho bach huyét, cac khbi ung
thu ctia hé than kinh trung wong (CNS - central nervous system), cc loai khéi u tryc cot
séng, u than kinh dém than nfo, u nguyén bao than kinh dém da dang, céac loai u sao
bao, céacloaiu té bao schwan, céc loai u mang nio thét, cac loai u nguyén bao tiy, cac
loai u mang nfo, cac loai ung thu biéu m6 té bao hinh vay, u tuyén tuyén yén, gbm céc
bénh khang lai va/hodc kho chita trong bét ky loai nao trong s6 cac bénh ung thu n6i
trén, va két hop ctia mot hoic nhiéu bénh ung thu néi trén.

Theo mdt $6 phuong 4n, bénh ung thu dugc chon tir nhém gff)m c6 bénh bach ciu
cép tinh dong té bao bach huyét & té bao B (B-ALL), u trung biéu md, u lympho, ung
thu biéu md & tuy, ung thu phdi, ung thu da day, ung thu thuc quéan, ung thu biéu md
bang quang, ung thu ndo, ung thu dAu cd, u hic t6 va ung thu vu.

Theo c4c phuong 4n khac, bénh ung thu phéi 12 bénh ung thu phdi khong t€ bao
nhé, ung thu phdi té bao nho, ung thu biéu md tuyén clia phdi, va ung thu biéu mo té
bao hinh vay clia phdi.

Theo cac phuong an khac, bénh ung thu v 12 bénh ung thu vi bo ba am tinh
(TNBC - triple negative breast cancer).

Theo cac phuong 4n khéc, ung thu ndo 13 u ndo dugc chon tir nhém gbm ¢ u
than kinh dém, u nguyén bao than kinh dém, u sao bao, u mang ndo, u nguyéen bao tuy,
cac loai khdi u biéu bi than kinh ngoai vi, va u so hau.

Theo cac phuong an khac nita, bénh ung thu 1a u lympho dugc chon tir nhém
gbm c¢6 u lympho té bao v6, u lympho Hodgkin, u lympho khong Hodgkin, u lympho
Burkitt, u lympho té bao B 16n lan téa (DLBCL), va bénh bach cau/u lympho té bao T
& ngudi truong thanh (ATLL). Nhu dugce sit dung trong tai liéu nay, cum tir bénh bach
cau/u lympho té bao T & ngudi trudng thanh ding dé chi u lympho té bao T tién trién
nhanh hiém va thudng gdp ma c6 thé dugc tim thdy trong mau (bénh bach cau), cac hach
bach huyét (u lympho), da, hodc nhiéu noi trén co thé.

Nhu duoc méd ta chung & trén, metylthioadenosin phosphorylaza (MTAP) la
enzym duogc tim thiy trong tt ca cac md binh thudong ma xtc tac cho su chuyén dbi cia
metylthioadenosin (MTA) thanh adenin va 5-metylthioriboza-1-phosphat. Adenin dugc
tan dung dé tao ra adenosin monophosphat, va 5-metylthioriboza-1-phosphat duoc

chuyén thanh methionin va format. Vi theo cach tan dung nay, MTA ¢6 thé dong vai tro
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lam ngudn purin thay thé khi qua trinh tbng hop de novo purin bi chin, vi du, bing cac
chit chdng chuyén hoa, nhu L-alanosin. Nhiéu té bao 4c tinh & ngudi va chudt thiéu hoat
dong MTAP. Su thiéu hut MTAP duogc tim thay khong chi trong cac té bao nudi cdy md
ma sy thiéu hut ndy cling c6 & cac bénh bach cAu nguyén phat, u than kinh dém, cac loai
u héc tb, cac bénh ung thu tuy, cac loai ung thu phéi té bao khong nhé (NSCLC), cac
loai ung thur bang quang, cac loai u sao bao, cac loai u xuong, cac loai ung thu dau cd,
cac loai ung thu soi & sun, cac loai ung thu bué)ng tring, cac loai ung thu ndi mac ti
amgcmhmhmgmuWLwcbmsmmnmém&mc&ﬂmﬁqummkmmgnghm
va cac loai u trung biéu mo. Vi du, sy tang sinh cua cac té bao ung thu ma khong cé
MTAP, nghia 13, bi khuyét MTAP, bi ttc ché bang cach lam bét hoat biéu hién MAT2A
bang shRNA ma da duogc x4c nhén bang cach st dung cac chét rc ché phan tir nho cua
MAT2A. K. Marjon va céng su, Cell Reports 15 (2016) 574-587, dugc két hop trong
tai liéu nay bang cach vién dn. Bénh ung thur khong c6 MTAP hodc bi khuyét MTAP
13 bénh ung thu ma c6 gen MTAP da bi khuyét hodc bi mét hodc néu khong thi bi vo
hiéu hoa hodc bénh ung thu ma co protein MTAP ¢6 churc nang bi giam hodc hodc suy
yéu, hogc gidm hién dién.

Theo d6, theo mdt phuong 4n theo sang ché nay dé xuét phuwong phép diéu tri
bénh ung thu dugc d8 xuit & déi tuong trong d6 bénh ung thu duge déc trung boi su
giam di hodc khong c6 bidu hién MTAP hozc khong c6 gen MTAP hodc giam churc ndng
ctia protein MTAP khi so sanh v6i cac bénh ung thu ma c6 gen va/hodc protein MTAP
va thuc hién chirc nang mot cach dAy du, hogc khi so sanh v6i cac bénh ung thu c6 gen
MTAP kiéu hoang da. Phuong phap nay bao gdm viéc cho dbi twong diéu tri st dung
lugng hop chit c6 hiéu qua tri liéu theo cong thirc I hodc mudi dugc dung, chét hd bién,
va/hodc chét ddng vi ctia ching.

Theo mdt phuong an khac, dé xuét phuong phap dé diéu tri bénh ung thu bi
khuyét MTAP trong d6i tuong bao gdm viéc cho d6i twong diéu tri st dung luong c6
hiéu qué cua hop chét theo cong thtc I hodc mudi duoc dung cia ching. Theo mot
phuong 4n, bénh ung thu bi khuyét MTAP dugc chon tir bénh bach clu, u than kinh
dém, u hic td, ung thu tuy, ung thu phdi khong té bao nho (NSCLC - non-small cell
lung cancer), ung thu bang quang, u sao bao, u xwong ac tinh, ung thu dau cd, ung thu
soi & sun, ung thu buéng tring, ung thu ndi mac tir cung, ung thu v(, sacom mo mém,
u lympho, va u trung biéu mo.
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Theo mot phuong 4n, bénh ung thu bi khuyét MTAP 12 bénh ung thu tuy. Theo
mdt phuong an khac, bénh ung thu bi khuyét MTAP dugc chon tir ung thu bang quang,
u hic t8, ung thu ndo, ung thu phdi, ung thu tuy, ung thu vii, ung thu gan, ung thu thuc
quén, ung thu da day, ung thu dai trang, ung thu d4u cd, ung thu than, ung thu dai trang,
u lympho té bao B lan téa rong (DLBCL - diffuse large B cell lymphoma), bénh bach
cau nguyén bao lympho cép tinh (ALL - acute lymphoblastic leukemia), u lympho té
bao vé6 (MCL - mantle cell lymphoma), u nguyén bao than kinh dém da dang (GBM -
glioblastoma multiforme), va ung thu phéi khong té bao nho (NSCLC - non-small cell
lung cancer).

Phan tich bd gen cua cac dong té bao khong c6 MTAP tiét 10 ring dong té bao
nay két hop phan dot bién KRAS hodc phan dot bién p53 ma nhay cam véi sy trc ché
MAT?2A. Theo d6, phuong an cua sang ché nay dé xuit phuong phap diéu tri bénh ung
thu & dbi tuong trong d6 bénh ung thu dugc dic trung boi su giam di hodc khong co
bidu hién MTAP hoic khong c6 gen MTAP hodc giam chirc nang protein MTAP,
phuong phap nay bao gdm viéc cho d6i tuong diéu tri st dung luong hop chét c6 hidu
qué tri liéu theo cong thirc I, trong d6 bénh ung thu nay con duoc déc trung boi co dot
bién KRAS hoic dot bién p53. Theo mot phuong an, phuong phap dugc d& xuét @é diéu
rj bénh ung thu khong c6 MTAP ¢6 dot bién KRAS hogc dot bién p33 & d6i twong diéu
tri, bao gdbm viéc cho d6i tuong diéu tri st dung lwong hop chét c6 hiéu qua theo cong
thtte T hodic muéi duge dung, chit hd bién, va/hogc chat dong vi clia ching. Vi du, bénh
ung thu 1a loai khong c6 MTAP va dot bién KRAS, khong c6 MTAP va dot bién p53,
hodc mdi loai trong sb cac loai khong c6 MTAP, dot bién KRAS va dot bién p53.

Thuét nglr “dot bién KRAS” hozc “phin dot bién KRAS” ding dé chi protein
KRAS két hop phan dot bién hoat hoa ma diéu chinh chitc nang binh thuong cua n6 va
gen mi héa protein nhu vay. Vi dy, dot bién protein KRAS c6 thé két hop phan thay thé
axit amin don tai vi tri 12 hodc 13. Theo mét phuong an cu thé, dot bién KRAS két hop
thay thé G12X hogc G13X, trong d6 X 1a sy thay dbi axit amin bat ky tai vi tri dugc chi
ra. Theo phuong 4n cu thé, phan thay thé 1a G12V, G12R, G12C hogc G13D. Theo mot
phuong 4n khéc, phan thay thé 1a G13D. Cum “dot bién p53” hogc “phan dot bién p53”
nghia 1a protein p53 (hodc gen mé hoa protein nay) két hop phan dot bién ma wc ché
hoic loai bo chitc néng triét khdi u cta né. Theo mdt phuong an, phan dot bién p53 nay
13, Y126 splice, K132Q, M133K, R174fs, R175H, R196*, C238S, C242Y, G245S,
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R248W, R248Q, 1255T, D259V, S261_splice, R267P, R273C, R282W, A159V hoic
R280K. Theo mot phuong 4n, bénh ung thu néi trén 1a ung thu phdi khong té bao nho
(NSCLC), ung thu tuy, ung thu du cd, ung thu da day, ung thu vi, ung thu dai trang
hodc ung thu budng trimg.

Theo mdt phuong an khac, cac hop chit dugc boc 10 trong tai liéu nay 1a hitu ich
nhwr céc phdi tir @& phan hiy céc protein lién quan dén bénh. Vi du cta phuong phip
tiép can nay la cac PROTAC (PROteolysis TArgeting Chimeras). Cac PROTAC la cac
phén tr c6 hai chirc ndng ma bao gdm ca gbc phdi tir dugce chon tir mot trong s6 cac hop
chét dugc boc 16 trong tai liéu nay, c6 kha ndng lién két v6i protein muc tiéu, va gbe
ligaza muc tiéu, nhu phﬁn peptit (dung dé chi degron) dugc nhan ra va da ubiquitin hoa
boi ligaza E3. Do d6, PROTAC lién két khong ddng héa tri vi protein muc tiéu, va
chon ligaza E3 thong qua degron, diéu nay dan dén qua trinh da ubiquintin hoa va sy
phén hiy muc tiéu duge lién két. Mot s6 tai liéu cong b6 mb ta cach sir dung tién lam
sang cac PROTAC trong nhidu linh vuc didu tri gdm u buéu hoc. Tham khdo, vi du nhu,
Lu va cong sw tai liéu Chemistry & Biology 22 (2015) 755-763.

Céc khia canh '

Khia canh 1. Hop chét theo cong thuc I:

R4
3
RN -Re
~ R
S 2 T
2
R (D

trong do

L 120, S, NR, hogc lién két;

R 12 H ho#c Ci-Cs-alkyl;

R! duoc chon tir nhém gdm c6 Ci-Cg-alkyl, Co-Ce-alkenyl, C;-Ce-carboxyclyl, -
(C1-Ce-alkyl)(Cs-Ce-carboxyclyl), va -(C1-Ce-alkyl)(Cs-Cg-xycloalkenyl) trong d6

alkyl bat ky trong R! 12 thdng hogc nhanh, va

R! duoc thé tuy chon bai 1 dén 6 halo;

hozc khi L 12 NR, thi R va R! két hop véi L 1a xycloalkyl di vong 3 dén 6 canh
(trong d6 1 dén 4 thanh phan vong dugc chon ddce 1ap tir N, O, va 8) dugc thé tuy chon

béi mot hodc nhicu RA;
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R2va R3 dugce chon doc 1ap tr nhom gbm c6 Ce-Cro-aryl, C3-Co-carboxyclyl, aryl
di Vong 5 dén 10 canh (trong d6 1 dén 4 cac thanh phan aryl di vong dugc chon doc 1ap
ta N, O, va S), va xycloalkyl di vong 3 dén 14 canh (trong do 1 dén 4 c4c thanh phan
xycloalkyl di vong dugc chon doc lap tt N, O, va S),

trong d6 R? va R® dugc thé doc 14p va tiy chon bdi mot hodc nhidu nhom thé ma
dwoc chon tir nhém gdm c6 R, ORA, halo, -N=N- R*, NR*RP, -(Ci-Ce-alky)NR*R?, -
C(O)ORA, -C(O)NRARE, -OC(O)RA, va -CN;

R* duoc chon tir nhém gdm c6 H, Ci-Ce-alkyl (duge thé tiry chon b&i mdt hodc
nhidu halo), -O(Ci-Cs-alkyl) (dugc thé tiry chon béi mot hodc nhiéu halo), -OH, halo, -
CN, -(C1-Cs-alkyl)NRARE, va -NRAR?;

R3 dugce chon tir nhom g6m ¢6 H, C1-Cs-alkyl, Ci-Ce-alkoxy, C2-Cg-alkenyl, Co-
Ce-alkynyl, halo, ~CN, va -NRCRP;

RA va RB dugce chon doc 1ap tr nhom gdm c6 H, -CN, -hydroxy, oxo, C1-Cs-alkyl,
C1-Cs-alkoxy, Ca-Cg-alkenyl, C2-Ce-alkynyl, -NHo, -8(0)0-2-(C1-Ce-alkyl), -S(O)o-2-(Ce-
Cio-aryl), -C(O)(C1-Cs-alkyl), -C(0)(Cs-Cus-carboxyclyl), -Cs-Cis-carboxyclyl, -(Ci-
Cs-alkyl)(C3-Cis-carboxyclyl), Ce-Cio-aryl, xycloalkyl di vong 3 dén 14 canh va -(Ci-
Cs-alkyl)-(xycloalkyl di vong 3 dén 14 canh) (trong do 1 dén 4 cac thanh phan
xycloalkyl di vong dugc chon doc 1ép tir N, O, va S), va aryl di vong 5 dén 10 canh
(trong do 1 dén 4 cac thanh phén aryl di vong dugc chon doc 1ap tur N, O, va S);

trong d6 mdi gbc alkyl, alkoxy, alkenyl, alkynyl, aryl, carboxyclyl, xycloalkyl di
vong, va aryl di vong cta RA va RB dugc thé tiy chon bdi mot hodc nhidu nhom thé
dugc chon tir nhdm gbm c6 hydroxy, halo, -NR’; (trong d6 mdi R’ duge chon ddc 1ap
tir nhom gdm c6 C1-Ce-alkyl, Co-Ce-alkenyl, C,-Cs-alkynyl, Cs-Cro-aryl, xycloalkyl di
vong 3 dén 14 canh va -(C1-Ce-alkyl)-(xycloalkyl di vong 3 dén 14 canh) (trong d6 1
dén 4 thanh phﬁn vong duge chon doc 1ap tr N, O, va S), va aryl di vong 5 dén 10 canh
(trong do6 1 dén 4 thanh ph??m di vong aryl dugc chon doc lép tur N, O, va S), -
NHC(0)(OCi-Ce-alkyl), -NO2, -CN, oxo, -C(O)OH, -C(0)O(C1-Ce-alkyl), -C1-Ce-
alkyl(Ci-Cg-alkoxy), -C(O)NH>, Ci-Cs-alkyl, -C(0)C;1-Ce-alkyl, -OCi-Ce-alkyl, -Si(Ci-
Ce-alkyl)s, -S(0)o-2-(C1-Cs-alkyl), Ce-Cro-aryl, -(C1-Cs-alkyl)(Cs-Cio-aryl), xycloalkyl
di vong 3 dén 14 canh, va -(C1-Ce-alkyl)-(chét di vong 3 dén 14 canh) (trong d6 1 dén 4
thanh phan chét di vong duge chon ddc lap tr N, O, va S), va -O(Cs-Cis-aryl), trong do
mdi alkyl, alkenyl, aryl, va xycloalkyl di vong trong RA va RB dugc thé tiy chon boi
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mot hodc nhiéu nhém thé duge chon tir nhém gém ¢6 hydroxy, -OC1-Ce-alkyl, halo, -
NH,, -(C1-Cs-alkyl)NHa, -C(O)OH, CN, va oxo,

mdi R€ va RP duge chon ddc 1ap tir H va Ci-Ce-alkyl;

hodc mudi dugc dung ctia ching.

Khia canh 2. Hop chit theo khia canh 1, trong d6

R* duge chon tir nhém gdém ¢ H, Ci-Ce-alkyl duoc thé tiy chon béi mdt hodc
nhidu halo, -O(Ci-Ce-alkyl), -(C1-Cs-alky)NRAR, va -NR*R® (trong d6 RA va RB dugc
chon doc 1ap tir H va C1-Ce-alkyl); va

RS duoc chon tir nhém gdém c6 H, Ci-Ce-alkyl, Ci-Ce-alkoxy, va -NRCRP.

Khia canh 3. Hop chét theo khia canh 1 hodc 2, trong do6 it nhét mot trong s R*
va R’ 1a H.

Khia canh 4. Hop chét theo khia canh bét k¥ trong sb cac khia canh tir 1 dén 3,

trong d6 R* 1a H.
Khia canh 5. Hop chit theo khia canh bét k¥ trong s cac khia canh tir 1 dén 4,
trong d6 R> 1a H.

Khia canh 6. Hgp chét theo khia canh bét ky trong sb cac khia canh tir 1 dén 3,
trong d6 mdi trong s6 R* va R® 1a H.

Khia canh 7. Hop chét theo khia canh bét ky trong sb cac khia canh tir 1 dén 6,
trong d6 R? 1a C¢-Cio-aryl hodc aryl di vong 5 dén 10 canh.

Khia canh 8. Hop chét theo khia canh 7, trong d6 R? 1a Ce-Cio-aryl.

Khia canh 9. Hop chét theo khia canh 8, trong d6 R? 1a phenyl.

Khia canh 10. Hop chét theo khia canh 7, trong d6 R? 14 aryl di vong 5 dén 10
canh, va trong d6 1 thanh phan vong 1a N.

Khia canh 11. Hop chét theo khia canh 10, trong d6 R? 14 aryl di vong 5 hodc 6
canh.

Khia canh 12. Hgp chét theo khia canh 10 hodc 11, trong do6 R? 12 aryl di vong 6
canh.

Khia canh 13. Hop chét theo khia canh bt ky trong sé cac khia canh tir 10 dén
12, trong d6 R? 1a pyridyl.

Khia canh 14. Hop chét theo khia canh bét ky trong sb cac khia canh tir 1 dén 12,
trong d6 R? 1a xycloalkyl di vong 3 dén 14 canh hoic aryl di vong 5 dén 10 canh.
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Khia canh 15. Hop chit theo khia canh 14, trong d6 R® dugc chon tir nhém gém
¢6 benzothiazolyl, benzoisothiazolyl, benzoxazolyl, pyridinyl, pyridinonyl,
pyradazinyl, benzimidazolyl, benzotriazolyl, indazolyl, quinoxalinyl, quinolinyl,
quinazolinyl, imidazopyridinyl, pyrazolopyridinyl, triazolopyridinyl, cinnolinyl,
isoxazolyl, pyrazolyl, benzofuranyl, dihydrobenzofuranyl, dihydrobenzodioxinyl, va
tetrahydrobenzodioxinyl.

Khia canh 16. Hop chét theo khia canh bat ky trong sb cac khia canh tir 1 dén 12,
trong d6 R® 1a Cs-Cio-aryl.

Khia canh 17. Hop chét theo khia canh 16, trong d6 R? 1a phenyl.

Khia canh 18. Hop chét theo khia canh bit ky trong sd céc khia canh tir 1 dén 6,
trong d6 R? 1a phenyl va R? 1 xycloalkyl di vong 3 dén 14 canh hoic aryl di vong 5 dén
10 canh.

Khia canh 19. Hop chit theo khia canh bét ky trong sé c4c khia canh tir 1 dén 18,
trong d6 L 12 O hodc NR.

Khia canh 20. Hop chét theo khia canh 19, trong d6 R! 13 C;-Ce-alkyl hodc Cs-
Ce-carboxyclyl.

Khia canh 21. Hop chét theo khia canh 19 hodc 20, trong do R!1a C;-Cs-alkyl ma
duge thé tuy chon boi 1 dén 3 F.

Khia canh 22. Hop chét theo khia canh 1, trong d6

L 12 O hodc NR vaR 1a H;

R! Ia C1-Cz-alkyl ma dugc thé tiry chon béi 1 dén 3 F;

R? 1a xycloalkyl di vong 3 dén 14 canh hoic aryl di vong 5 dén 10 canh (trong d6
1 thanh phan xycloalkyl di vong hozc aryl di vong la N) hodc Cs-Cro-aryl;

R? 1a xycloalkyl di vong 3 dén 14 canh hoic aryl di vong 5 dén 10 canh trong d6
1 dén 3 thanh ph?m xycloalkyl di vong hodc aryl di vong duoc chon doc lap tu N, O, va
S;va

mdi trong s6 R* va R’ 1a H.

Khia canh 23. Hop chit theo khia canh 22, trong d6 L 1a NR.

Khia canh 24. Hop chét theo khia canh 1, trong d6 hop chit dugc chon tr bang

sau:
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Khia canh 25. Dugc phim bao gbm lugng hop chét c6 hiéu qua tri liéu theo khia

canh bét ky trong sé cac khia canh tir 1 dén 24 hodc mudi dugce dung cua chung, va chét

mang dugc dung.

Khia canh 26. Phuong phap diéu tri bénh ung thu & dbi twong dang phai chiu can

bénh nay, bao gdm viéc cho dbi teong diéu tri st dung luong hop chét trc ché MAT2A

hiéu qua theo khia canh bat ky trong s6 céc khia canh tir 1 dén 24.
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Khia canh 27. Phuwong phép theo khia canh 26, trong d6 bénh ung thu 1a loai bénh
ungthu:bikhuyétthA&l

Khia canh 28. Phuong phép e ché su téng hop cia S-adenosyl methionin (SAM)
trong t& bao, bao gdm viéc dua vao trong té bao lugng co6 hiéu qua cia hop chét, hoic
mudi dugce dung cﬁa chung, theo khia canh bét ky trong s& cac khia canh tir 1 dén 24.

Khia canh 29. Phuong phép theo khia canh 28, trong d6 t& bao nim trong dbi
tuong diéu tri.

Khia canh 30. Phuong phap e ché su téng hop ctia S-adenosyl methionin (SAM)
trong ddi tugng, bao gém viéc cho dbi tuong diéu tri st dung lwgng c6 hiéu qua cua it
nhéit mot hop chét hozc mudi cia chung theo khia canh bét ky trong sb cac khia canh tur
1 dén 24.

Khia canh 31. Phuong phap diéu tri bénh ung thu & d6i tugng dang phai chiu can
bénh nay, bao gém viéc cho dbi tugng diéu tri st dung luong c6 hiéu qua cua hop chét
theo khia canh bat ky trong s céc khia canh tir 1 dén 24.

Khia canh 32. Phuong phap theo khia canh 31, trong d6 bénh ung thu 12 loai bénh
ung thu bi khuyét MTAP.

Khia canh 33. Phuong phép theo khia canh bét ky trong s6 cac khia canh 26, 27,
31, va 32, trong d6 bénh ung thu dugc chon tir nhom gbm c6 u trung biéu md, u nguyén
bao than kinh, ung thu bidu mé truc trang, ung thu biéu mod dai trang, ung thu biéu mo
polypu tuyén thuong gap va ung thu dai truc trang khong phai polyp di truyén, ung thu
biéu md thuc quan, ung thu biéu md & mdi, ung thu biéu mo thanh quan, ung thu biéu
m6 hau hong, ung thu biéu mo ludi, ung thu bidu md tuyén nude bot, ung thu biéu mo
da day, ung thu biéu mo tuyén, ung thu bidu mo tuyén gidp tdy, ung thu bidu mé tuyén
giap nhu, ung thu biéu md than, ung thu biéu mod nhu md thén, ung thu bidu m6 budng
trimg, ung thu biéu md cb tir cung, ung thu biéu mé than tir cung, ung thu biéu md ndi
mac tr cung, ung thu biéu m6 mang dém, ung thu biéu mo & tuy, ung thu bidu mo tuyén
tién liét, ung thu biéu mo bang quang, ung thu biéu mo tinh hoan, ung thu biéu mo va,
mgﬂmbéumﬁﬁ&n@muh&ﬁ&c%hmhuﬁqqummﬂmgmudﬁw&b@mb@h
cAu hé bach huyét cdp tinh (ALL), bénh bach cau h¢ bach huyét man tinh (CLL), bénh
bach cau tiy c4p tinh (AML), bénh bach cAu tiy man tinh (CML), ung thu bidu mo té
bao gan, ung thu biéu md bang quang tii mat, ung thu biéu md phé quan, ung thu biéu
md phéi t& bao nho, ung thu biéu mo phoi khdng té bao nhé, da u tiy, ung thu biéu md
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té bao ddy, u quai, u nguyén bao véng mac, u hic t6 mang mach, u tinh bao, bénh sacom
co van, u xuong 4c tinh, bénh sacom sun, bénh sacom co, bénh sacom md&, bénh sacom
X0, bénh sacom Ewing, va bénh da u tiy xuong.

Khia canh 34. Phuong phép theo khia canh 31 hodc 32, trong d6 bénh ung thu
duoc chon tr nhém gém cO bénh bach cAu cép tinh dong té bao bach huyét & té bao B
(B-ALL), u trung biéu mo, u lympho, ung thﬁ biéu mo & tuy, ung thu phdi, ung thu da
day, ung thu thuc quan, ung thu biéu mo bang quang, ung thu nio, ung thu dau ¢b, u
hic té, va ung thu vu.

Khia canh 35. Phuong phép theo khia canh 34, trong d6 bénh ung thu l1a ung thu
phdi dugc chon tir nhém gdm c6 ung thu phoi khong té bao nho, ung thu phdi té bao
nho, ung thu biéu mo tuyén cua phdi, va ung thu biéu md té bao hinh vay cua phbi.

Khia canh 36. Phuong phap theo khia canh 34, trong d6 ung thu la u ndo dugc
chon tir nhom gﬁ‘)m ¢6 u than kinh dém, u nguyén bao than kinh dém, u sao bao, u mang
nfo, u nguyén bao tly, cac loai khéi u biéu bi than kinh ngoai vi, va u so hau.

Khia canh 37. Phuong phép theo khia canh 34, trong d6 bénh ung thu 1a ung thu
v bd ba am tinh (TNBC - triple negative breast cancer).

Khia canh 38. Phuong phap theo khia canh 34, trong d6 bénh ung thu la u lympho
duoc chon tir nhém gdém c6 u lympho té bao vd, u lympho Hodgkin, u lympho khong
Hodgkin, u lympho Burkitt, u lympho t& bao B 16n lan tda, va bénh bach ciu/u lympho
té bao T & nguodi trudng thanh.

Khia canh 39. Phuong phép diéu tri bénh ung thu & dbi tuong dang phai chiju can
bénh nay, trong d6 bénh ung thu dugc déc trung boi su giam di hodc khong co biéu hién
gen metylthioadenosin phosphorylaza (MTAP), khong c6 gen MTAP, hodc giam chirc
ning protein MTAP, khi so sanh véi cac bénh ung thu ma c6 gen hodc protein MTAP
va/hoidc thuc hién chic ning mot cach day dt, phuong phap nay bao gdm viéc cho a6i
tuong diéu tri st dung lugng hop chit c6 hiéu qua tri liéu, hodc mudi dugc dung cua
chung, theo khia canh bét ky trong sé cac khia canh tir 1 dén 24.

Khia canh 40. Hop chét theo khia canh bét ky trong s c4c khia canh tir 1 dén 24,
hodc mubi duge dung cia chung, d8 trc ché su tdng hop cua S-adenosyl methionin

(SAM).
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Khia canh 41. Hop chét theo khia canh bét ky trong sé cac khia canh tir 1 dén 24,
hozic mudi dugc dung cua chung, dé diéu tri bénh ung thu cho dbi twong dang phai chiu
cdn bénh nay.

Khia canh 42. Hgp chét theo khia canh 41, trong d6 bénh ung thu 1a loai bénh
ungﬂnxbikhuyéth@TAJ{

Khia canh 43. Hop chét theo khia canh 41 hodc 42, trong d6 bénh ung thu dugc
chon tir nhém gdm c6 u trung biéu mo, u nguyén bao than kinh, ung thu biéu md truc
trang, ung thu biéu mé dai trang, ung thu biéu md polyp u tuyén thuong gap va ung thu
dai truc trang khong phai polyp di truyén, ung thu biéu md thuc quan, ung thu biéu md
& moi, ung thu biéu mo thanh quén, ung thu biéu m6 hau hong, ung thu biéu md ludi,
ung thu biéu md tuyén nudc bot, ung thu biéu md da day, ung thu biéu mod tuyén, ung
thu bidu md tuyén giap tiry, ung thu biéu md tuyén gidp nhu, ung thu biéu md than, ung
thur biéu mé nhu mé than, ung thu biéu md budng trimg, ung thu bidu mé cb tir cung,
ung thu biéu md than t cung, ung thu biéu md nodi mac t& cung, ung thu biéu m6 mang
dém, ung thu biéu md & tuy, ung thu bidu mé tuyén tién liét, ung thu biéu mé bang
quang, ung thu bidu mé tinh hoan, ung thu biéu mod vi, ung thu bidu md tiét niéu, u hic
t§, cac loai u ndo, u lympho, ung thu dau cd, bénh bach cau hé bach huyét cép tinh
(ALL), bénh bach cu hé bach huyét man tinh (CLL), bénh bach cAu tay cAp tinh (AML),
bénh bach cau tiy man tinh (CML), ung thu biéu md té bao gan, ung thur biéu mo bang
quang tii mat, ung thu bidu m6 phé quan, ung thu bidu m6 phoi té bao nhd, ung thu biéu
md phdi khong té bao nho, da u tuy, ung thu biéu mod té bao day, u quéi, u nguyén bao
vOng mac, u hic t6 mang mach, u tinh bao, b¢nh sacom co van, u xuong ac tinh, bénh
sacom sun, bénh sacom co, bénh sacom md, bénh sacom xo, bénh sacom Ewing, va
bénh da u tuy xuong.

Khia canh 44. Hop chét theo khia canh 41 hodc 42, trong d6 bénh ung thu dugc
chon tr nhém gdm c6 bénh bach cAu cip tinh dong té bao bach huyét & té bao B (B-
ALL), u trung biéu mé, u lympho, ung thu biéu mé & tuy, ung thu phéi, ung thu da day,
ung thu thuc quan, ung thu biéu mo bang quang, ung thu ndo, ung thu dAu cd, u hic 6,
va ung thu vu.

Khia canh 45. Hop chét theo khia canh 44, trong d6 bénh ung thu la ung thu phoi
dugce chon tir nhém gbm c6 ung thu phoi khong té bao nho, ung thu phoi té bao nho,
ung thu bidu mo tuyén cia phéi, va ung thu biéu mo té bao hinh vay cia phdi.
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Khia canh 46. Hop chét theo khia canh 44, trong d6 bénh ung thu 1a bénh ung thu

v b ba am tinh (TNBC - triple negative breast cancer).

Khia canh 47. Hop chit theo khia canh 44, trong d6 bénh ung thu 1a u ndo duogc

chon tir nhém gdm ¢ u than kinh dém, u nguyén bao than kinh dém, u sao bao, u mang

ndo, u nguyén bao ty, cac loai khoi u bicu bi than kinh ngoai vi, va u so héu.

Khia canh 48. Hop chét theo khia canh bét ky trong sé cac khia canh tir 41 dén

43, trong d6 bénh ung thu 1a u lympho dugc chon tir nhém gbém c6 u lympho té bao vo,

u lympho Hodgkin, u lympho khong Hodgkin, u lympho Burkitt, u lympho té bao B 16n

lan téa (DLBCL), va bénh bach ciu/u lympho té bao T & ngudi trudng thanh.

Vi du thwe hién sang ché

Sang ché s& dugc hiéu day du hon bang cach vién dan céac vi du sau day. Tuy

nhién, céc vi du khong nén dugc hiéu 1a giéi han pham vi ciia sang che.

Danh sach céc don vi va céc thuat ngii:

anhy.
aq.
min
mL
mmol
mol
MS
NMR
TLC
HPLC
RT(r.t.)
Phd NMR

Hz

d

J

khan

c6 nudc

phut

mililit

milimol

mol

khéi phd

cong huong tir hat nhan
séc ky 16p mong

séc ky 1ong hiéu nang cao

nhiét ¢ phong

héc

d6 doi hoa hoc
hing sb ghép
dinh don

dinh doi

dinh ba

dinh bén
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m da dinh

br rong

qd dinh bén ciia cac dinh doi
dquin dinh d6i cta cia céc dinh nam
dd dinh ddi cuia cac dinh doi

dt dinh ddi cua cac dinh ba

Céac dung méi va cac chat phan ung:

CHCI; cloroform

DCM diclorometan
DMF dimetylformamit
Et,O dietyl ete
EtOH ruogu etyl
EtOAc etyl axetat

EA etyl axetat
MeOH ruou metyl
MeCN axetonitril

PE ete ddu mo
THF tetrahydrofuran
AcOH axit axetic

HCl axit clohydric
H2S04 axit sulfuric
NH4Cl amoni clorua
KOH kali hydroxit

NaOH natri hydroxit

K2COs kali cacbonat

NaCOs3 natri cacbonat

TFA axit trifloaxetic

NazS04 natri sulfat

NaBH4 natri borohydrit

NaHCOs  natri bicacbonat

LiHMDS lithi hexametyldisilylamit
NaHMDS  natri hexametyldisilylamit
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LAH lithi nhodm hydrit
NaBH4 natri borohydrit
LDA lithi diisopropylamit
Et:N trietylamin

DMAP 4-(dimetylamino)pyridin

DIPEA N,N-diisopropyletylamin

NH4OH amoni hydroxit

EDCI 1-etyl-3-(3-dimetylaminopropyl)cacbodiimit

HOBt 1-hydroxybenzotriazol

HATU O-(7-azabenzotriazol-1-y1)-N,N,N' N'-tetra-metyluronium
Xphos 2-Dixyclohexylphosphino-2',4,6"-triisopropylbiphenyl
BINAP 2,2’-bis(diphenylphosphanyl)-1,1°-binaphthyl

Thir nghiém chung

Trong cac vi du sau, cac chét phan ing va cac dung mdi da duoc mua tr cac
ngudn thong thudng (nhu Alfa, Acros, Sigma Aldrich, TCI va Cong ty Shanghai
Chemical Reagent Company), va dugc sit dung ma khong tinh loc thém trir khi duoc
quy dinh cu thé. Sic ky nhanh d3 dugc thyc hién trén Ez Purifier IIT bing cach sit dung
cdt c¢b céc hat gel silica cta ludi 200-300. Cac tAm séc ky 16p moéng phén tich va didu
ché (TLC - Analytical and preparative thin layer chromatography) 1a HSGF 254 (day
0,15-0,2 mm, Cong ty Shanghai Anbang Company, Trung Qudc). Phd cong hudng tir
hat nhan (NMR - Nuclear magnetic resonance) dé thu duoc trén Brucker AMX-400
NMR (Brucker, Switzerland). Cac d6 doi héa hoc dé dugc béo céo theo phan triéu (ppm,
d) thuan tur tetrametylsilan. Khbi phd da duge cung cAp bang ion hoa phun dién tir (ESI
-electrospray ionization) tir thiét bi Waters LCT TOF Mass Spectrometer (Waters,
USA). Céc phd sic ky HPLC da duge ghi lai trén thiét bi Agilent 1200 Liquid
Chromatography (Agilent, Hoa Ky, cot: Ultimate 4,6mmx50mm, 5pm, pha di dong A:
0,1% axit formic trong nuéc; pha di dong B: axetonitril). Cac phén tng vi séng da dugc
chay trén thiét bi Initiator 2,5 Microwave Synthesizer (Biotage, Thuy Dién).

Quy trinh chung I:
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N N Rsw. .N._Br
HN /\ Br,, Bazo HN™ S R4B(OH),, [Cu], Bazo N
Z P
o) NH, ) NH, moi tredng khong khi o NH;
C 44 42 Cl 4,
Phwong phap A: Rs Rs
Bpin CO,Et R4 R4
Rav\-N R Rawp - R
[PAJ/L, Bazo NS Bazo sy N R
= CO,Et =
Phwong phap B: R4_ Rs o) NH, 2 '0) H o
Cl 16 o
Bu3Sn CO,Et 15 1.7
[PdJ/L, [Cu], Bazo
RoB(OH); hogc Ra Ry—OTf R4
ReBpin Rosn N R hose R~ Bazo Ras-NarRs
[PdJL, Bazo o) Z ﬁ o) X=1,Br o ' O/R1
Rz 1.8 R: 1.9
4 > - R4 R
Phuong phap C: | 6at phan tng 4
g phap clo hoa 3\N’N\ xRs RX Ra\N’N\ \Rs
Py X = NHR, OH hozc SH . J_ R
e N~ Cl o) N7 X
R Bazo R
2 110 2 1.11
X = NH, O hozc S
Ry
Phwong phap D: 1) BOP,Bazo R3\N’N\ - Rs
NN R
2) Ry-NH, 0 NN
H
Rz
1.12

C4c hop chét ¢ cu tric 1.9, 1.11 va 1.12 da thu duge nho so d6 dugc md ta nhu

Quy trinh chung I. Bt ddu voi pyridazinon 1.1, brom héa va dién tir da dugc st dung

dé tao bromua di vong 1.2. Nhém R3 mong mubdn da duoc thiét 14p bang céch st dung

ghép cgp Chan-Lam @2 tao hop chit 1.3. O giai doan nay, cdc nhom R4 va Rs mong

mudn da duoc thiét 1ap bang cach st dung hodc ghép cdp chco Suzuki v6i chit phan

tmg 1.4 (Phuong phap A), hodc ghép cap chéo Stille v&i chit phan Gmg 1.5 (Phuong

phép B). Chét trung gian thu dugc 1.6 sau d6 da duoc tao vong thanh 18i hai vong mong

mudn 1.7 trong moi trudng bazo. Nhom Ra mong mubn d3 duge thiét 1ap bang cach st

dung ghép cdp chéo Suzuki 8 tao ra hop chét 1.8. Hop chit 1.8 sau d6 da duoc alkyl

hoa dé thiét 1ap nhom R; mong mudn va tao ra cac hop chat cudi ¢ cau trac 1.9. Theo

cach khéc, hop chét 1.8 duge clo héa dé tao ra aryl-clorua 1.10, va R1 mong mudn da

dugc thiét 1ap nho su thay thé thom 4i nhan dé tao ra cac hop chét cudi 6 céu trac 1.11
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(Phwong phap C). Theo céach khéc, hop chit 1.8 da dugc hoat héa bing cach st dung
BOP, va Ry lién két N mong muén da dugc thiét 1ap nhd sy thay thé thom &i nhan dé
tao ra cac hgp chét cubi c6 ciu trac 1.12 (Phuong phap D).

Diéu ché vi du 101 thdong qua quy trinh chung I (Phuong phéap A):

N N
HN™ S NaOAc, Bry HNT Cu(OAC),, Pyridin
— - —
0 NH, MeCN o NH, DMF NH,

Cl Cl Cl

Bwéc A Bwéc B

Phwong phap A:

o B/\/coza _ Ns N/N\
n _ —_
PA(dpPCly, KiCOs NN SAC0EL - KCOs AN NS
EtOH
07 F “NH, S N0
DMF 4 L
Bwéc C Bwée D

(HO),B~ : N,N N A\,Br - / N

Pd(OACc),, S-Phos,K;CO3 N0 032003 N/
H
dioxan-H,0
Bwéc E Bwéc F

Budc A: 5-amino-6-bromo-4-cloropyridazin-3(2H)-on

Huyén phu ctia 5-amino-4-cloropyridazin-3 (2H)-on (1,2 g, 8,2 mmol, 1,0 duong
lwong) va NaOAc (0,74 g, 9,1 mmol, 1,1 duwong luong) trong MeCN (40 mL) d& dugc
thém Brz (1,45 g, 9,1 mmol, 1,1 dwong lugng) & 80°C trong 5 phut béng xi lanh. Hon
hop thu dugce da duge khudy 1én & 80°C trong 1 gi¢ nita. Sau khi lam ngudi vé nhiét do
phong, céc chét bay hoi dugc loai bo trong didu kién 4p suit giam, dugc pha lodng bing
H,0O lam mat béng da (20 mL), két tia tréng thu duoc dugce loc, va b loc da dugce thu
- gom lai va dugc lam kho trong didu kién 4p suét giam dé tao ra 5-amino-6-bromo-4-
cloropyridazin-3(2H)-on (1,48 g, 80% san lugng) 1a chét rin mau tring. LC-MS (ESI):
m/z 224, 226 [M+H]". |

Busc B: 5_amino-6-bromo-4-cloro-2-(2-metyl-2H-indazol-5-yl)pyridazin-
3(2H)-on
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Huyén phu cla 5-amino-6-bromo-4-cloropyridazin-3(2H)-on (590 mg, 2,63
mmol, 1,0 duong lugng) trong DMF (15 mL) da dugc thém axit (2-metyl-2H-indazol-
5-yl)boronic (555 mg, 3,15 mmol, 1,2 duong luong), Cu(OAc), (478 mg, 2,63 mmol,
1,0 duong lugng) va pyridin (422 pL, 5,26 mmol, 2,0 duong luong). Hon hop thu duge
da dugc khudy 1én & 50°C (mdi truong khong khi) trong 8 gio, va phan ung da duoc
didu chinh béi TLC. Sau khi hoan thanh, hdn hop phan tng d& dugc pha lodng bang
H,0 (30 mL), huyén phu thu duge da duge khudy 1én thém 30 phit, chét két tia da dugc
thu gom lai va dugc rira qua H2O lam mat bang da (30 mL x 3) va dugc lam kho trong
didu kién ap sudt giam dé tao ra 5-amino-6-bromo-4-cloro-2-(2-metyl-2H-indazol-5-
yl)pyridazin-3(2H)-on (770 mg, 82% san luong) 1a chit rin mau xam tring. LC-MS
(ESI): m/z 354,356 [M+H]".

Buée C: etyl (E)-3-(4-amino-5-cloro-1—(2-mety1-2H-indazol-5-yl)-6-0x0-1,6-
dihydropyridazin-3-yl)acrylat

Dung dich cua 5-amino-6-bromo-4-cloro-2-(2-metyl-2H-indazol-5-yl)pyridazin-
3(2H)-on (500 mg, 1,41 mmol, 1,0 duong lugng) trong DMF (10 mL) da dugc thém etyl
(E)-3-(4,4,5,5-tetramety1—1,3,2-dioxaborolan—2-yl)acrylat (350 mg, 1,55 mmol, 1,1
dwong lugng), Pd(dppf)Clz (103 mg, 0,14 mmol, 0,1 duong lugng) va K2COs (389 mg,
2,82 mmol, 2,0 duong lugng). Hon hop phan Gng dd duge khudy 1én & 80°C trong 16
gi® trong moi truong No. Hon hop phan ung da dugc rét vao trong nuée da (30 mL) va
duogc chiét xuét bing EtOAc (50 mL x 3). Céc 16p hitu co két hop da dugc lam kho qua
NaSOy4, dugc co lai trong diéu kién ap suét giam, phén du tho @3 duoc tinh loc béng sic
ky cot nhanh trén gel silica dé tao ra etyl (E)-3-(4-amino-5-cloro-1-(2-metyl-2H-
indazol—S-yl)-6-oxo-1,6-dihydropyridazin-3-yl)acrylat (316 mg, 60% san lugng) 1a chét
rén mau vang. LC-MS (ESI): m/z 374 [M+H]".

Bude D: 4-clor0-2-(2-mety1—2H-indazol-5-yl)pyrido[3,2-c]pyridazin-
3,6(2H,5H)-dion

Dung dich cua etyl (E)-3-(4-amin0-5-clor0-1-(2-mety1-2H-indazol-5-y1)—6-oxo-
1,6-dihydropyridazin-3-yl)acrylat (400 mg, 1,07 mmol, 1,0 duwong luong) trong EtOH
(10 mL) da dugc thém K2COs (295 mg, 2,14 mmol, 2,0 duong lugng) & nhiét do phong.
Hbn hgp phéan Ging dd dugc khudy 1én & 80°C trong 3 gio. Sau do nude da (30 mL) da
dugc thém vao va hdn hop da duoc chiét xuit bang EtOAc (30 mL x 3). Céc 16p hiru co
két hop da duge 1am kho qua Na2SO4, duge ¢ lai trong didu kién ap suit giam, phan du
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thédﬁduqcﬁnhlocbéngséckyc@tnhwﬂluéngelﬁhcadétaora4~don»2{24nmyk
2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3,6(2H,5H)-dion (319 mg, 85% san luong) la
chit rin mau vang. LC-MS (ESID): m/z 328 [M+H]".

Budc E: 4-(4-clorophenyl)-2-(2-rnetyl-2H-indazol-5-yl)pyrido[3,2-c]pyridazin-
3,6(2H,5H)-dion

Dung dich cua 4-cloro-2-(2-metyl-2H-indazol-5-yl)pyrido[3,2-c]pyridazin-
3,6(2H,5H)-dion (1 g, 3,05 mmol, 1,0 duong lugng), axit (4-clorophenyl)boronic (954
mg, 6,1 mmol, 2,0 duong lugng), Pd(OAc), (68 mg, 0,3 mmol, 0,1 duong luong), S-
Phos (251 mg, 0,61 mmol, 0,2 duong luong) va K2COs3 (1,26 g, 9,15 mmol, 3,0 duong
lwgng) trong dioxan/H2O (110 mL, 10/1, theo thé tich) da dugc khudy 1én & 110°C trong
mdi trudng N trong 2 gid. Nude da (30 mL) da dugce thém vao va hdn hop da duge
chiét xuét bang EtOAc (30 mL x 3), céc 16p hitu co két hop da dugc lam khd qua
Na»S0s, duge ¢o lai trong diéu kién 4p suét giam, ph?ln du thd da duoc tinh loc b%mg séc
ky cot nhanh trén gel silica d8 tao ra 4-(4-clorophenyl)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin—3,6(2H,5H)-di0n (700 mg, 57% san lugng) la chét rin mau
vang. LC-MS: m/z 404 [M+H]".

Buéc F: 4-(4-clorophenyl)-6-(xyclopropylmetoxy)-2-(2-mety1—2H-indazol-5-
yl)pyrido[3,2-¢c]pyridazin-3(2H)-on

Dung dich cua 4-(4-clorophenyl)-2-(2-mety1-2H-indazol-5-yl)pyrido[3 ,2-
c]pyridazin-3,6(2H,5H)-dion (200 mg, 0,495 mmol, 1,0 duong lugng),
(bromometyl)xyclopropan (0,2 mL, 2,0 mmol, 4,0 duong luong), Cs2COs (484 mg, 1,5
mmol, 3,0 dwong lugng) trong DMF (3 mL) da dugc khudy 1én & nhiét do phong trong
16 gio. Hon hop phan ung da dugc cd lai trong diéu kién ap suit giam va phan du thu
duoc da dugc tinh loc bang HPLC didu ché dé tao ra 4-(4-clorophenyl)-6-
(xyclopropylmetoxy)-2-(2 -metyl-2H-indazol-5-yl)pyrido[3,2-c] pyridazin-3(2H)-on (Vi
du 101).

IH NMR (400 MHz, DMSO-de) 8: 8,55 (s, 1H), 8,07 (d, 1=2,0 Hz, 1H), 8,04 (d,
J=9.,6 Hz, 1H), 7,86 (d, J = 8,8 Hz, 2H), 7,76 (d, T = 9,2 Hz, 1H), 7,56 (d, ] = 8,4 Hz,
2H), 7,51 (dd, J = 9,2 Hz, 1,6 Hz, 1H), 7,04 (d, J=9,2 Hz, 1H), 4,28 (s, 3H), 4,21 (d, J
=172 Hz, 2H), 1,36-1,19 (m, 1H), 0,64-0,57 (m, 2H), 0,37-0,33 (m, 2H).

LC-MS (ESI): m/z 458 [M+H]"

Didu ché vi du 102 thong qua quy trinh chung I (Phuong phap B):
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Phwong phéap B:

Sn(n-Bu); Q/OCHFz
—
N

N
= LN Pd(PPhg)4, Cul N Pd(OAGC), X-Phos, K;CO3
o Z NH, DMF o = N/ OH dioxan/H,O
Cl Cl ;
Bwéce C Bwéc E

_N,N\ CF3 _N,N\ CF3
— _N — N
NI g N XY

) 10" “CHF,
0P ONTOH  CsyC0s 07 N 07 CHF,
DMF
OCHF; Buoe F OCHF;
Budéc C: 4-cloro-6-hydroxy-2-(2-metyl-2H-indazol-5-y1)-8-

(triflometyl)pyrido[3,2-c]pyridazin-3(2H)-on

Dung dich ctua 5-amino-6-bromo-4-cloro-2-(2-metyl-2H-indazol-5-yl)pyridazin-
3(2H)-on (1 g, 2,8 mmol, 1,0 duong lugng), etyl (Z)-4,4,4-triflo-3-(tributylstannyl)but-
2-enoat (Tai liéu tham khao: Synlett, 2012, 23, 755-759) (2,6 g, 5,6 mmol, 2,0 duong
luong), Pd(PPhs)s (655 mg, 0,567 mmol, 0,2 duong lugng) va Cul (216 mg, 1,13 mmol,
0,4 duong lugng) trong DMF (10 mL) trong moi truong Na d3 duge khudy 1én & 100°C
trong 16 gid. Hon hop phén ting da duge lam ding bang CsF (bdo hoa c6 nuéce) (30 mL)
va duoc khqu thém 30 phut, huyén phu thu duge da dugc loc, chit két tta da duoc thu
gom lai va dugc nghién nhé véi EtOAc (20 mL) dé tao ra 4-cloro-6-hydroxy-2-(2-metyl-
2H-indazol-5-yl)-8-(triﬂomety1)pyrido[3,2-c]pyridazin—3(2H)-on (800 mg, 71% san
lugng) 1a chét rén mau vang. LC-MS (ESI): m/z 396 [M+H]".

6-(2,2-diﬂ0etoxy)-4-(4-(diﬂometoxy)phenyl)-2-(2-mety1-2H-indazol—5-yl)-8-
(triflometyl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 102) da dugc tong hop tr 2-(4-
(diﬂometoxy)phenyl)-4,4,5,S-tetrametyl-1,3,2-dioxaborolan va 2,2-difloetyl
triflometansulfonat thong qua quy trinh chung I (Buéc E, F).

'H NMR (400 MHz, DMSO-ds) &: 8,56 (s, 1H), 8,07 (s, 1H), 7,87 (d, T=8,8 Hz,
2H), 7,76 (d, 1 =9,2 Hz, 1H), 7,61 (s, 1H), 7,50 (dd, J = 9,2 Hz, 1,6 Hz, 1H), 7,38 (t, Jur
= 73,6 Hz, 1H), 7,29 (d, ] = 8,4 Hz, 2H), 6,43 (tt, Jar = 54,0 Hz, J = 2,8 Hz, 1H), 4,63
(td, Jur= 14,8 Hz, ] = 2,8 Hz, 2H), 4,25 (s, 3H).

LC-MS (ESI): m/z 568 [M+H]".
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Didu ché vi du 103 théng qua quy trinh chung I (Phwong phap C):

IN\
SN EtNH," HCI = LN
Z 4

Phwong phap C:

- ol
—N —N
= N'N\ N = N’N

S X
o ,’2{ o POCl NN e CsF, DIPEA o N H/\
THF
Bwéc G .
Cl cl Bwéec H Cl

Buéc G: 6-clor0-4—(4-clorophenyl)-Z-(2-mety1—2H-indazol—5-yl)pyrido[3,2-
¢]pyridazin-3(2H)-on

Dung dich cua 4-(4-clorophenyl)-Z-(2-mety1-2H-indazol—5-yl)pyrido[3,2-
c]pyridazin-3,6(2H,5H)-dion (100 mg, 0,284 mmol 1,0 duong lugng) trong POCl3 (5
mL) di dugc khudy 1&n & 80°C trong 2 git. POCls thira da dugc loai bo trong didu kién
ap suat giam va phan du da dugc rét vao trong NaHCOs ]am mat bang d4 (bdo hoa cd
nuéc) (10 mL) tir tir, hdn hop thu duoe da duge chiét xult bang DCM (10 mL x 3), cac
16p hitu co két hop da duoc ria bang nudc mubi (10 mL) va dugc 1am kho qua NaxSOs,
dugc o lai trong didu kién 4p suét giam, phan du tho da dugc tinh loc bing sic ky cot
nhanh trén gel silica dé tao ra 6-cloro-4-(4-clorophenyl)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (60 mg, 57% san lugng) la chét rin mau d6. LC-
MS (ESI): m/z 422 [M+H]".

Budc H: 4-(4-clorophenyl)-6-(etylamino)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

Dung dich cua 6-cloro-4-(4-clorophenyl)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (60 mg, 0,142 mmol, 1,0 duong luong), etylamin
hydroclorua (58 mg, 0,71 mmol, 5,0 dwong lwgng), CsF (108 mg, 0,71 mmol 5,0 duong
luong), va DIPEA (92 mg, 0,71 mmol, 5,0 duong lugng) trong THF (3 mL) da duoc
khudy 1én & nhiét do phong trong 16 gio. Hdn hop phén tng dd dugc cd lai trong didu
kién 4p sudt giam, phan du thé da dugc tinh loc bang HPLC didu ché dé tao ra 4-(4-
clorophenyl)-6-(etylamino)-2-(2-mety1-2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)-
on (Viduy 103).

IH NMR (400 MHz, DMSO-de) &: 8,46 (s, 1H), 8,34 (t, ] = 5,2 Hz, 1H), 7,94 (d,
J=12 Hz, 1H), 7,82 (d, J = 8,4 Hz, 2H), 7,67 (d, J = 9,2 Hz, 1H), 7,61 (d, ] = 9,2 Hz,
1H), 7,45-7,40 (m, 3H), 6,79 (d, J = 9.2 Hz, 1H), 4,22 (s, 3H), 3,37-3,30 (m, 2H), 1,15

(t, 7=7,2 Hz, 3H).
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L.C-MS (ESI): m/z 431 [M+H]".
Didu ché vi du 301 thong qua quy trinh chung I (Phuong phép D):

Phuwong phap D:
N /N\
_N' : N —N __ ,N N
N XY N™ S
1) BOP, DIEA, DMF P AN F
0N "o — 0 N N/\EF
. | 2) HzN/\F<F z |
SN ~_N

Bude I

Budc I: 2—(2-mety1—2H-indazol—5-y1)-4-(6-metylpyridin—3-yl)—6-((2,2,2-
triﬂoetyl)amino)pyrido[3,2-c]pyridazin-3(2H)-on (Vidu 301)

Dung dich cua 6-hydroxy-2-(2-mety1—2H-indazol-5-yl)-4-(6-mety1pyridin—3-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (100 mg, 0,26 mmol, 1,0 duong lugng), BOP (173
mg, 0,39 mmol, 1,5 duong luong), trong DMF(5 mL) da duogc thém DIEA (0,13 mL,
0,78 mmol, 3,0 duong luong). Hon hop thu duge nay da duge khuéy 1én & nhiét do
phong trong 30 phut, sau d6 2,2,2-trifloetan-1-amin (0,06 mL, 0,78 mmol, 3,0 duong
luong) da dugc thém vao va duge khudy thém trong 2 gi® & nhiét do phong. Sau khi
hoan thanh, phan ung da dugc lam dung bing cich thém nude da (10 mL) va dugce chiét
XuAt b%mg EtOAc (10 ml x 3), dugc lam kho qua NazSO4 va dugce o lai trong diéu kién
ap suét giam, phan du da dugc tinh loc béng sic ky cot nhanh trén gel silica dé tao ra 2-
(2-metyl-2H-indazol—5-yl)—4-(6-metylpyridin-3—yl)-6-((2,2,2-
trifloetyl)amino)pyrido[3 2-c]pyridazin-3(2H)-on (Vi du 301).

IH NMR (400 MHz, DMSO-djs) &: 8,86 (s, 1H), 8,80 (s, 1H), 8,47 (s, 1H), 8,02
(d, J=1,5Hz, 1H), 7,96 (s, 1H), 7,77 (d,7=9,5Hz, 1H), 7,68 (d, J = 8,8 Hz, 1H), 7,42
(d,7=9,7Hz, 1H), 7,28 (d,J = 8,1 Hz, 1H), 6,92 (d, ] = 9,6 Hz, 1H), 4,30-4,22 (m, 2H),
4,21 (s, 3H), 2,51 (s, 3H).

LC-MS (ESI): m/z 466 [M+H]".

Quy trinh da noi trén dung cho quy trinh chung I (Phuong phap A) da dugc sir
dung dé tong hop cac hop chét sau bing cach st dung cac nguyén li¢u ban dau thich

hop:
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Hop chit s6

Cau truc

bac diem

Vidu 104

= N\\
~
0P N o™

OCF,
6-etoxy-2-(2-metyl-2H-indazol-5-yl)-4-(4-
(triflometoxy)phenyl)pyrido[3,2-
¢]pyridazin-3(2H)-on

LC-MS (ESI):
482,1 [M+H]+.
1H NMR (400 MHz,
DMSO-ds) 6: 8,50 (s,
1H), 8,02 (d, J = 1,6
Hz, 1H), 7,99 (d, J =
9,6 Hz, 1H), 7,92 (d, J
= 8,8 Hz, 2H), 7,71 (d,
J =92 Hz, 1H), 7,47
(d, T = 2,0 Hz, 1H),
7,44 (d, J = 8,0 Hz,
2H), 6,96 (d, J = 9,6
Hz, 1H), 4,34 (q, J =
6,8 Hz, 2H), 4,23 (s,
3H), 1,31 (t, J = 7,2
Hz, 3H).

m/z

Vidu 105

N/

Nar
07 N7 07 CHF,
OCHF,

6-(2,2-difloetoxy)-4-(4-
(diflometoxy)phenyl)-2-(4-
metoxyphenyl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS (ESI):
476,1 [M+H]+.
1H NMR (400 MHz,
DMSO-ds) &: 7,99 (d,
J =9,6 Hz, 1H), 7,82
(d, J = 8,8 Hz, 2H),
7,57 (d, T = 8,8 Hz,
2H), 7,30 (t, Jur=73,6
Hz, 1H), 7,23 (d, ] =
8,4 Hz, 2H), 7,07 (d, J
= 8,8 Hz, 2H), 7,01 (d,
J =9,2 Hz, 1H), 6,36
(t, Jur = 54,4 Hz, 1H),
4,55 (td, Jur = 15,2

m/z
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Hz, J = 2,8 Hz, 2H),
3,82 (s, 3H).

Vidu 106

0" >CHF,

6-(2,2-difloetoxy)-4-(4-metoxyphenyl)-2-
(2-metyl-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
464,2 [M+H]+.

IH NMR (400 MHz,
DMSO-ds) 6: 8,50 (s,
1H), 8,03 (d, J = 9,2
Hz, 1H), 8,01 (s, 1H),
7,80 (d, J = 8,8 Hz,
2H), 7,71 (d, J = 9,2
Hz, 1H), 7,50-7,41
(m, 1H), 7,05 (d, J =
9,6 Hz, 1H), 7,01 (d, ]
= 8,8 Hz, 2H), 6,41 (1,
Jur = 54,4 Hz, 1H),
4,60 (td, Jur = 14,8
Hz, J = 2,8 Hz, 2H),
4,23 (s, 3H), 3,83 (s,
3H).

Vidu 107

0" > CHF,

4-(6-xyclopropylpyridin-3-yl)-6-(2,2-
difloetoxy)-2-(2-metyl-2H-indazol-5-
yDpyrido[3,2-c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
475,2 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 6: 8,81 (d,
J =2,0 Hz, 1H), 8,52
(s, 1H), 8,09 (s, 1H),
8,07 (d, J = 1,2 Hz,
1H), 8,04 (s, 1H), 7,73
(d, T = 9,2 Hz, 1H),
7,48 (dd, J = 8,8 Hz,
1,6 Hz, 1H), 7,41 (d,J
= 8,0 Hz, 1H), 7,09 (d,
J =92 Hz, 1H), 6,42
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(tt, Jnr = 54,5 Hz, ] =
3,2 Hz, 1H), 4,62 (td,
Jwr=15,2,7=3,2 Hz,
2H), 424 (s, 3H),
223-2,13 (m, 1H),
1,04-0,98 (m, 4H).

Vidu 108

'N:@
—N
= N’N\ X

%

~
0 N~ 0" CHF,

0CD;
6-(2,2-difloetoxy)-4-(4-(metoxy-
ds)phenyl)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
467,2 [M+H]+.

1H NMR (400 MHz,
DMSO-dg) 6: 8,49 (s,
1H), 8,03 (d, J = 9,6
Hz, 1H), 8,01 (d, J =
1,6 Hz, 1H), 7,80 (d, J
=8,8 Hz,2H), 7,71 (d, |.
J =9,2 Hz, 1H), 7,45
(dd, T = 9,2 Hz, 2,0
Hz, 1H), 7,04 (d, ] =
9,6 Hz, 1H), 7,01 (d, J
= 8,8 Hz, 2H), 6,41 (it,
Jur=54,4Hz, ] =32
Hz, 1H), 4,60 (td, Jur
= 15,2 Hz, 3,2 Hz,
2H), 4,22 (s, 3H).

Viduy 109

/N\
—N
= N’N\ X
07 N7 0" CHE,
OCF,

6-(2,2-difloetoxy)-2-(2-metyl-2H-indazol-
5-yl)-4-(4-

LC-MS (ESD): m/z
518,1 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 8: 8,51 (s,
1H), 8,08 (d, J = 9,2
Hz, 1H), 8,04 (d, ] =
1,6 Hz, 1H), 7,92 (d,J
= 8,8 Hz, 2H), 7,72 (d,
T =92 Hz, 1H), 7.48
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(triflometoxy)phenyl)pyrido[3,2-
c]pyridazin-3(2H)-on

(dd, J = 9,2 Hz, 2,0
Hz, 1H), 7,45 (d, J =
8,4 Hz, 2H), 7,08 (d, J
=9,2 Hz, 1H), 6,39 (tt,
Jur = 54,4 Hz, ] =3,6
Hz, 1H), 4,58 (td, Jur
=15,2Hz,J=3,2 Hz,
2H), 4,23 (s, 3H).

Vidu 110

OCD;
6-ctoxy-4-(4-(metoxy-ds)phenyl)-2-(2-
metyl-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
431,2 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 9: 8,49 (s,
1H), 7,99 (s, 1H), 7,94
(d, J = 9,2 Hz, 1H),
7,79 (d, J = 8,4 Hz,
2H), 7,70 (d, J = 8,8
Hz, 1H), 7,44 (d, J =
8,4 Hz, 1H), 7,00 (d, J
= 8,0 Hz, 2H), 6,93 (d,
J =9,2 Hz, 1H), 4,35
(d, J = 6,8 Hz, 2H),
422 (s, 3H), 1,33 (t, ]
= 6,8 Hz, 3H).

Vidu 111

—N
— N'N\
P

AN
0 N/ o/\/

OCHF,
4-(4-(diﬂometoxy)phenyl)-2-(2-metyl-2H-
indazol-5-yl)-6-propoxypyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
4782 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 8: 8,50 (s,
1H), 8,01 (d, J = 1,6
Hz, 1H), 7,97 (d, ] =
9.2 Hz, 1H), 7,85 (d, J
= 8,8 Hz, 2H), 7,71 (d,
J =9,2 Hz, 1H), 7,46
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(dd, 7 = 9,2 Hz, 2,0
Hz, 1H), 7,34 (t, Jur =
74,0 Hz, 1H), 7,25 (d,
T = 8,8 Hz, 2H), 6,96
(d, T = 92 Hz, 1H),
425 (t, ] = 6,8 Hz,
2H), 4,23 (s, 3H), 1,72
(¢, J = 7.2 Hz, 2H),
0,92 (t, J = 7,6 Hz,

3H).
Vidu 112 MeO LC-MS (ESI): m/z
\©\N/N\ X 389,2 [M+H]+.
PN o 1H NMR (400 MHz,
2N DMSO-dg) 8: 8,82 (d,
N J = 2,0 Hz, 1H), 8,06

(dd, 7 = 8,0 Hz, 2,0
Hz, 1H), 7,97 (d, T =
9,2 Hz, 1H), 7,59 (dd,
] =72 Hz, 2,0 Hz,
2H), 7,34 (d, J = 8,0
Hz, 1H), 7,08 (dd, J =
6,8 Hz, 2,0 Hz, 2H),
6,95 (d, J = 9,6 Hz,
1H), 4,32 (q, T = 6.8
Hz, 2H), 3,83 (s, 3H),
2,51 (s, 3H), 1,31 (t, J
= 7,2 Hz, 3H).

6-etoxy-2-(4-metoxyphenyl)-4-(6-
metylpyridin-3-yl)pyrido[3,2-c]pyridazin-
3(2H)-on
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Vidu 113

—N
— N/N\
=

X
0 N/A

@)

Cl
4-(4-clorophenyl)-6-xyclopropoxy-2-(2-
metyl-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
444,1 [M+H]+.

1H NMR (400 MHz,
DMSO- dg) 8: 8,51 (s,
1H), 8,02 (d, J = 1,6
Hz, 1H), 7,99 (d, J =
9,6 Hz, 1H), 7,93 (dd,
J = 6,8 Hz, 1,6 Hz,
2H), 7,71 (d, 1 = 9,3
Hz, 1H), 7,53 (dd, J =
6,8 Hz, 2,0 Hz, 2H),
7,47 (dd, J = 8,8 Hz,
1,6Hz, 1H), 6,93 (d,J
= 9,2 Hz, 1H), 4,28-
424 (m, 1H), 4,29 (s,
3H), 0,91-0,83 (m,
4H).

Vidu 114

0" > CHF,

4-(4-xyclopropylphenyl)-6-(2,2-
difloetoxy)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
4742 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 3: 8,50 (s,
1H), 8,03 (d, J = 9,6
Hz, 1H), 8,01 (d, J =
2.,0Hz, 1H), 7,72-7,68
(m, 3H), 7,45 (dd, J =
9,2 Hz, 2,0 Hz, 1H),
7,14 (d, J = 8,8 Hz,
2H), 7,04 (d, J = 9,6
Hz, 1H), 6,40 (tt, Jur =
54,4 Hz, J = 3,6 Hz,
1H), 4,58 (td, Jar =
15,2 Hz, J = 3,2 Hz,
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2H), 4,22 (s, 3H),
2,01-1,95 (m, 1H),
1,04-0,97 (m, 2H),
0,77-0,70 (m, 2H).

Vidu 115

OMe
6-etoxy-4-(4-metoxyphenyl)-2-(2-metyl-
2H-indazol-5-yl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS (ESI): m/z
4282 [M+H]+.

1H NMR (400 MHz,
DMSO-dg) 8: 8,49 (s,
1H), 7,99 (d, J = 1,6
Hz, 1H), 7,94 (d, J =
9,6 Hz, 1H), 7,80 (d,J
= 8,8 Hz, 2H), 7,70 (d,
J =92 Hz, 1H), 7,45
(dd, J = 9,2 Hz, 2,0
Hz, 1H), 7,00 (d, J =
8,8 Hz, 2H), 6,93 (d,J
=9,2Hz, 1H), 4,35 (q,
J =172 Hz, 2H), 4,22
(s, 3H), 3,82 (s, 3H),
1,33 (t, J = 7,2 Hz,
3H).

Vidy 116

—N
/ ”
N

o)

\

4-(4-clorophenyl)-2-(2-metyl-2H-indazol-
5-y1)-6-(2,2,2-trifloetoxy)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
486,1 [M+H]+.

1H NMR (400 MHz,
DMSO-dg) 9: 8,50 (s,
1H), 8,11 (d, J = 9.4
Hz, 1H), 8,03 (s, 1H),
7,84 (d, J = 8,4 Hz,
2H), 7,71 (d, J = 9,2
Hz, 1H), 7,52 (d, J =
8,4 Hz, 2H), 7,47 (d, J
=9,7Hz, 1H), 7,12 (d,
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T= 9,4 Hz, 1H), 4,99
(q, Jur = 8,9 Hz, 2H),
4,22 (s, 3H).

Vidu 117

Cl
4-(4-clorophenyl)-6-etoxy-2-(4-
metoxyphenyl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS (ESI): m/z
408,1 [M+H]+.

1H NMR (400 MHz,
DMSO-d¢) 8: 7,95 (d,
J =9,3 Hz, 1H), 7,79
(d, J = 8,2 Hz, 2H),
7,59 (d, J = 8,6 Hz,
2H), 7,50 (d, J = 8,2
Hz, 2H), 7,08 (d, J =
8,6 Hz, 2H), 6,93 (d, J
=9,4Hz, 1H), 4,32 (q,
J = 6,8 Hz, 2H), 3,84
(s,3H), 1,31 (t,7=6,9
Hz, 3H).

Vidu 118

Cl
4-(4-clorophenyl)-2-(4-metoxyphenyl)-6-
(2,2,2-trifloetoxy)pyrido[3 ,2-c]pyridazin-
3(2H)-on

LC-MS (ESI): m/z
462,1 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 3: 8,09 (d,
J =9,4 Hz, 1H), 7,82
(d, J = 8,5 Hz, 2H),
7,61 (d, J = 8,9 Hz,
2H), 7,52 (d, J = 8,5
Hz, 2H), 7,14-7,07
(m, 3H), 4,98 (q, Jur =
8,9 Hz, 2H), 3,84 (s,
3H).
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Vidul1l9

4-(4-clorophenyl)-6-etoxy-2-(2-metyl-2H-
indazol-5-yl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS (ESI): m/z
432,1 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) &: 8,50 (s,
1H), 8,01 (d, J = 1,6
Hz, 1H), 7,98 (d, J =
9.4 Hz, 1H), 7,81 (d,J
=9,7 Hz,2H), 7,71 (d,
J=9,1 Hz, 1H), 7,51
(d, J = 8,5 Hz, 2H),
7,46 (dd, J = 9,1 Hz,
1,8 Hz, 1H), 6,95 (d,J
=9.4 Hz, 1H), 4,34 (q,
2H), 4,23 (s, 3H), 1,32
(t, J=7,0 Hz, 3H).

Vidu 120

= N’N\\
s
07 N
7
SN

o

OCHF,
4-(6-(diflometoxy)pyridin-3-yl)-6-etoxy-
2-(2-mety1—2H—indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
465,1 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) &: 8,70 (d,
J =2,1 Hz, 1H), 8,52
(s, 1H), 8,36 (dd, J =
8,5 Hz, 2,2 Hz, 1H),
8,02 (d, J = 9,7 Hz,
2H), 7,82 (t, Jur=72,0
Hz, 1H), 7,74 (d, ] =
9,1 Hz, 1H), 7,49 (dd,
J =90 Hz, 1,9 Hz,
1H), 7,22 (d, J = 8,5
Hz, 1H), 7,00 (d, J =
9,4 Hz, 1H), 4,38 (q,J
=17,0 Hz, 2H), 4,24 (s,
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3H), 1,35 (t, T = 7,0
Hz, 3H).

Vidu 121 _N/:]j@\ LC-MS (ESI): m/z
= AN 483,1 [M+H]+.
NN o 1H NMR (400 MHz,
N DMSO-ds) 6: 8,78 (d,
XN J = 2.0 Hz, 1H), 8,52
OCFs (s, 1H), 8,49-8,42 (m,
6-etoxy-2-(2-mety1-2H-indazol-5-yl)-4-(6- 1H), 8,04 (d, J = 9,3
(triflometoxy)pyridin-3-yl)pyrido[3,2- Hz, 2H), 7,74 (d, ] =
c]pyridazin-3(2H)-on 9,0 Hz, 1H), 7,49 (d, ]
=9,1 Hz, 1H), 7,43 (d,
J = 8,5 Hz, 1H), 7,01
(d, T = 9,5 Hz, 1H),
437 (q, J = 7,0 Hz,
2H), 4,24 (s, 3H), 1,34
(t, J=7,0 Hz, 3H).
Vidu 122 LC-MS (ESI): m/z

N’N\
=

A
o N7 oS

7

N

OCHF,
4-(6-(diflometoxy)pyridin-3-yl)-6-etoxy-
2-(4-metoxyphenyl)pyrido[3,2-
c]pyridazin-3(2H)-on

441,1 [M+H]+.

IH NMR (400 MHz,
DMSO-ds) 5: 8,66 (d,
] = 1.9 Hz, 1H), 8,32
(dd, T = 8,6 Hz, 2,4
Hz, 1H), 7,98 (d, J =
9.4 Hz, 1H), 7,80 (t,
e = 72 Hz, 1H),
767757 (m, 2H),
724715 (m, 1H),
715-7,05 (m, 2H),
697 (d, J = 9.4 Hz,
1H), 435 (q, J = 7.1
Hz, 2H), 3,84 (s, 3H),
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1,32 (t, J = 7,1 Hz,
3H).

Vidu 123

OCHF,
4-(4-(diflometoxy)phenyl)-2-(2-metyl-2H-
indazol-5-y1)-6-(2,2,2-
trifloetoxy)pyrido[3,2-c]pyridazin-3(2H)-

on

LC-MS (ESI: m/z
518,1 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) &: 8,50 (s,
1H), 8,10 (d, J = 9,4
Hz, 1H), 8,03 (d, ] =
1,4 Hz, 1H), 7,88 (d, J
8,0 Hz, 2H), 7,71 (d,
J=9,2 Hz, 1H), 7,47
(dd, T = 9,1 Hz, 2,0
Hz, 1H), 7,35 (t, Jur =
72,0 Hz, 1H), 7,25 (d,
Jur = 8,8 Hz, 2H),
7,11 (d, J = 9,4 Hz,
1H), 5,00 (g, J = 9,0
Hz, 2H), 4,22 (s, 3H).

Vidu 124

0" CHF,

4-(4-clorophenyl)-6-(2,2-difloetoxy)-2-(2-
metyl-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
468,0 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 6: 8,50 (s,
1H), 8,07 (d, ] = 9,2
Hz, 1H), 8,02 (d,J =
1,6 Hz, 1H), 7,83 (d,J
= 8,4 Hz, 2H), 7,71 (d,
J=9,2 Hz, 1H), 7,52
(d, J = 84 Hz, 2H),
7,47 (dd, J = 9,2 Hz,
2,0 Hz, 1H), 7,07 (d,J
=9,6 Hz, 1H), 6,38 (tt,
Jur = 54,4 Hz, J = 3,2
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Hz, 1H), 4,59 (td, Jur
=152 Hz, J=3,2Hz,
2H), 4,23 (s, 3H).

Vidu 125

07 CHF,

OCHF,
6-(2,2-difloetoxy)-4-(4-
(diflometoxy)phenyl)-2-(2-metyl-2H-
indazol-5-yl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS (ESD): m/z
500,0 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 6: 8,50 (s,
1H), 8,06 (d, J = 9,6
Hz, 1H), 8,02 (d, J =
1,2 Hz, 1H), 7,87 (d,J
=8,8 Hz,2H), 7,71 (d,
J=9,2 Hz, 1H), 7,46
(dd, T = 9,2 Hz, 2,0
Hz, 1H), 7,34 (t, Jur =
74,0 Hz, 1H), 7,25 (d,
J = 8,8 Hz, 2H), 7,06
(d, T = 9,6 Hz, 1H),
6,40 (tt, Jur = 54,4 Hz,
J =3,2 Hz, 1H), 4,59
(td, Jur = 15,2 Hz, J =
3,2 Hz, 2H), 4,22 (s,
3H).

Vidu 126

N
N N
0P N7 0" CHE,
7
SN
OCHF,

6-(2,2-difloetoxy)-4-(6-

(diﬂometoxy)pyridin-3-yl)-2-(2-mety1-2H-

indazol-5-yl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS (ESI): m/z
501,0 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 3: 8,68 (d,
J =24 Hz, 1H), 851
(s, 1H), 8,34 (dd, J =
8,4 Hz, 2,4 Hz, 1H),
8,09 (d, J = 9,2 Hz,
1H), 8,03 (d, J = 1,6
Hz, 1H), 7,80 (t, Jur =
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74,0 Hz, 1H), 7,72 (d,
7 =92 Hz, 1H), 7,47
(dd, J = 9,2 Hz, 1,6
Hz, 1H), 7,20 (d, 1H),
7,09 (d, J = 8,8 Hz,
1H), 641 (tt, Jur =
54,4 Hz, J = 3,2 Hz,
1H), 4,61 (td, Jur =
15,2 Hz, J = 3,2 Hz,
2H), 4,22 (s, 3H).

Vi du 127 N LC-MS (ESI: m/z
—NQ/\:LN/N\ N 467,0 [M+H]+.
NN 0N 1H NMR (400 MHz,
-z DMSO-dg) 8: 9,15 (s,
' 1H), 8,52 (s, 1H), 8,49
CFs (d, J = 6,8 Hz, 1H),
6-etoxy-2-(2-metyl-2H-indazol-5-y1)-4-(6- 8,06-8,02 (m, 3H),
(triflometyl)pyridin-3-yl)pyrido[3,2- 773 (d, J = 8,8 Hz,
c]pyridazin-3(2H)-on 1H), 7,49 (dd, J = 8,8
Hz, 1,6 Hz, 1H), 7,01
(d, J = 9,6 Hz, 1H),
435 (q, J = 7,2 Hz,
2H), 4,23 (s, 3H), 1,32
(t,J=7,2 Hz, 3H).
Vidu 128 s LC-MS (ESI: m/z
= NS 519,0 [M+H]+.
07 N 07 CHF, 1H NMR (400 MHz,
Z DMSO-dg) 8: 8,77 (s,
" 1H), 8,51 (s, 1H), 8,43
OCF;

(dd, J = 8,8 Hz, 2,0
Hz, 1H), 8,10 (d, J =
9,6 Hz, 1H), 8,04 (s,
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6-(2,2-difloetoxy)-2-(2-metyl-2H-indazol-
5-y1)-4-(6-(triflometoxy)pyridin-3-
yDpyrido[3,2-c]pyridazin-3(2H)-on

1H), 7,72 (d, J] = 9,2
Hz, 1H), 7,47 (dd, J =
8,8 Hz, 1,6 Hz, 1H),
7,40 (d, J = 8,8 Hz,
1H), 7,10 (d, J = 9,6
Hz, 1H), 6,40 (tt, Jur =
54,4 Hz, J = 3,2 Hz,
1H), 4,60 (td, Jur =
15,2 Hz, J = 3,2 Hz,
2H), 4,22 (s, 3H).

Vidu 129

—N
= N’N\ X

=

/s
0 N~ 07 O CH,.F

OCHF,
4-(4-(diflometoxy)phenyl)-6-(2-
fluoroetoxy)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

LC-MS (ESD: m/z
482.0 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 8: 8,50 (s,
1H), 8,03-8,01 (m,
2H), 7,86 (dd, T = 6,8
Hz, 2,0 Hz, 2H), 7,70
d, T = 8,8 Hz, 1H),
745 (dd, J = 9,2 Hz,
2.0 Hz, 1H), 7,34 (t,
Jur = 74,0 Hz, 1H),
725 (4, J = 8,8 Hz,
2H). 7,02 (d, T = 9,6
Hz, 1H), 4,82-4,80
(m, 1H), 4,70-4,69
(m, 1H), 4,58-4,56
(m, 1H), 4,51-4,49
(m, 1H), 4,22 (s, 3H).
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Vidu 130

OMe
6-(2,2-difloetoxy)-4-(6-metoxypyridin-3-
y1)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

LC-MS (ESD): m/z
465,0 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) &: 8,64 (d,
] =12 Hz, 1H), 8,51
(s, 1H), 8,16 (dd, J =
8.4 Hz, 2,0 Hz, 1H),
8,06 (d, J = 9,6 Hz,
1H), 8,03 (s, 1H), 7,72
d J = 88 Hz, 1),
747 (dd, T = 9.2 Hz,
1,2 Hz, 1H), 7,08 (d, J
= 9.6 Hz, 1H), 6,92 (d,
] = 8,4 Hz, 1H), 6,42
(t, Jur = 54,4 Hz, 1H),
462 (td, Jur = 14,8
Hz, J= 2,8 Hz, 2H),
423 (s, 3H), 3,93 (s,
3H).

Vidu 131

N

s~

—N
= N’N\ X
A 2

) N~ O

OCHF,
6-(xyclobutylmetoxy)-4-(4-
(diflometoxy)phenyl)-2-(2-metyl-2H-
indazol-5-yl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS (ESI): m/z
504,0 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 6: 8,50 (s,
1H), 8,01 (d, J = 1,6
Hz, 1H), 7,97 (d, J =
13,6 Hz, 1H), 7,86 (d,
J = 8,8 Hz, 2H), 7,71
(d, J = 8,8 Hz, 1H),
7,46 (dd, J = 9,2 Hz,
2,0 Hz, 1H), 7,35 (4,
Jur = 74,0 Hz, 1H),
7,25 (d, J = 8,8 Hz,
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2H), 6,96 (d, J = 9,2
Hz, 1H), 4,30 (d, J =
6,8 Hz, 2H), 4,23 (s,
3H), 2,8-2,63 (m, 1H),
2,11-1,97 (m, 2H),
1,92-1,70 (m, 4H).

Viduy 132

OCHF,
4-(4-(diflometoxy)phenyl)-2-(2-metyl-2H-
indazol-5-yl)-6-(3,3,3-
triflopropoxy)pyrido[3,2-c]pyridazin-
3(2H)-on-on

LC-MS (ESI): m/z
532,0 [M+H]+.
1H NMR (400 MHz,
DMSO-de) 6: 8,51 (s,
1H), 8,03 (d, J = 9,6
Hz, 1H), 8,02 (d, J =
1,6 Hz, 1H), 7,86 (d,J
= 8,8 Hz, 2H), 7,71 (d,
J =9,2 Hz, 1H), 7,46
(dd, J = 9,2 Hz, 2,0
Hz, 1H), 7,34 (t, Jur =
72,0 Hz, 1H), 7,25 (d,
= 8,8 Hz, 2H), 6,97
(d, J = 9,6 Hz, 1H),
4,53 (t, ] = 6,0 Hz,
2H), 4,23 (s, 3H),
2,87-2,75 (m, 2H).

Vidu 133

N\ X
Z SN N07 T CHE,
6-(2,2-diﬂoetoxy)—2-(2-mety1—2H-indazol-

5-yl)-4-phenylpyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS (ESI): m/z
434,0 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 3: 8,50 (s,
1H), 8,06 (d, ] = 9,2
Hz, 1H), 8,02 (d, J =
2,0 Hz, 1H), 7,76 (d,J
=8,0 Hz, 2H), 7,71 (d,
J = 8,8 Hz, 1H), 7,48-
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7.39 (m, 4H), 7,06 (d,
J = 9,6 Hz, 1H), 6,39
(tt, Jur = 54,4 Hz, T =
3.2 Hz, 1H), 4,56 (td,
Jur=152Hz, T =36
Hz, 2H), 4,22 (s, 3H).

Vidu 134

A/

0" > CHF,

6-(2,2-difloetoxy)-2-(2-metyl-2H-indazol-
5-yl)-4-(pyridin-4-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
435,0 [M+H]+.

1H NMR (400 MHz,
DMSO-dg) 6: 8,67 (d,
J =5,6 Hz, 2H), 8,51
(s, 1H), 8,10 (d, J =
9,6 Hz, 1H), 8,04 (d,J
=1,2Hz, 1H), 7,75 (d,
J=6,0 Hz, 1H), 7,72
(d, T = 9,2 Hz, 1H),
7,72 (d, J = 9,2 Hz,
1H), 7,47 (dd, J = 8,8
Hz, 2,0 Hz, 1H), 7,09
(d, T = 9,2 Hz, 1H),
6,40 (tt, Jur = 54,0 Hz,
J =3,2 Hz, 1H), 4,59
(td, Jur = 15,2 Hz, J =
3,2 Hz, 2H), 4,22 (s,
3H).

Vidu 135

N/

Q

\
A/
o

)

OCHF;

LC-MS (ESI): m/z
440,1 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) &: 8,01 (d,
J =9,6 Hz, 1H), 7,90
(d, J = 8,8 Hz, 2H),
7,65 (d, J = 8,8 Hz,
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4-(4-(diflometoxy)phenyl)-6-etoxy-2-(4- 2H), 7,41 (t, Jur=74,0
metoxyphenyl)pyrido[3,2-c]pyridazin- Hz, 1H), 7,30 (d, J =
3(2H)-on 8,8 Hz, 2H), 7,15 (d,J
=9,2 Hz, 2H), 7,00 (d,
J =92 Hz, 1H), 4,39
(q, I = 7,2 Hz, 2H),
3,90 (s, 3H), 1,37 (t,J

=7,2 Hz, 3H).
Vidu 136 MeO LC-MS (ESI): m/z
\©\N’N\ N 459,1 [M+H]+.
R 1H NMR (400 MHz,
N DMSO-ds) 8: 8,74 (d,
N J = 2,4 Hz, 1H), 8,40
OCF3 (dd, J = 8,8 Hz, 2,0
6-etoxy-2-(4-metoxyphenyl)-4-(6- Hz, 1H), 8,00 (d, J =
(triﬂometoxy)pyridin-3-yl)pyrido[3,2- 9.2 Hz, 1H), 7,60 (d, J
c]pyridazin-3(2H)-on =9, Hz, 2H), 7,40 (d,

= 8,4 Hz, 1H), 7,09
(d, T = 8,8 Hz, 2H),
6,98 (d, T = 9,2 Hz,
1H), 4,34 (q, ] = 7.2
Hz, 2H), 3,84 (s, 3H),
131 (t, J = 7.2 Hz,

3H).
Vi du 137 s LC-MS (ESD): m/z
= NS 490,2 [M+H]+.
0PN 0Ny 1H NMR (400 MHz,

DMSO-ds) 6: 8,49 (s,
1H), 8,00 (dd, J =2,0
Hz, 0,8 Hz, 1H), 7,97
(d, J = 9,2 Hz, 1H),
7,84 (d, J = 8,8 Hz,

OCHF,
6-(xyclopropylmetoxy)-4-(4-
(diflometoxy)phenyl)-2-(2-metyl-2H-
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indazol-5-yl)pyrido[3,2-c]pyridazin- 2H), 7,70 (d, T = 8,8
3(2H)-on Hz, 1H), 7,45 (dd, J =
9,2 Hz, 2,0 Hz, 1H),
7,34 (t, Jur = 74,0 Hz,
1H), 7,24 (d, ] = 8,8
Hz, 2H), 6,98 (d, J =
9,2 Hz, 1H), 4,22 (s,
3H), 4,15 (d, ] = 7,2
Hz, 2H), 1,28-1,08
(m, 1H), 0,62-0,42
(m, 2H), 0,32-0,13

(m, 2H).
Vidu 138 N LC-MS (ESI): m/z
—NV\@N/N\ N 478.2 [M+H+.
AN OJ\ 1H NMR (400 MHz,

DMSO-ds) 3: 8,49 (s,
1H), 8,00 (dd, J =2,0

OCHF, Hz, 0,8 Hz, 1H), 7,96
4-(4-(diflometoxy)phenyl)-6-isopropoxy- | (4, J = 9,2 Hz, 1H),
2-(2-metyl-2H-indazol-5-yl)pyrido([3,2- 782 (d, J = 8,8 Hz,
c]pyridazin-3(2H)-on 2H), 7,70 (d, J = 8,8
Hz, 1H), 7,45 (dd, J =
9,2 Hz, 2,0 Hz, 1H),
7,34 (t, Jur = 74,0 Hz,
1H), 7,24 (d, J = 8,8
Hz, 2H), 6,90 (d, J =
9,2 Hz, 1H), 5,23-5,08
(m, 1H), 4,22 (s, 3H),
1,30 (d, J = 6,0 Hz,
6H).
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Vidu 139

N

OCD,
6-(2,2-difloetoxy)-4-(6-(metoxy-
d3)pyridin-3-yl)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
468,2 [M+H]+.

1H NMR (400 MHz,
DMSO-d¢) &: 8,64 (d,
J=1,2 Hz, 1H), 8,51
(s, 1H), 8,16 (dd, J =
8.4 Hz, 2,0 Hz, 1H),
8,07 (d, J = 9,6 Hz,
1H), 8,03 (s, 1H), 7,72
(d, J = 9,2 Hz, 1H),
7,47 (dd, J = 9,2 Hz,
2,0 Hz, 1H), 7,08 (d, J
=9,6 Hz, 1H), 6,92 (d,
J = 8,8 Hz, 1H), 6,43
(tt, Jur = 54,4 Hz, ] =
3,2 Hz, 1H), 4,62 (td,
Jur=152Hz, T =32
Hz, 2H), 4,23 (s, 3H).

Vi du 140

N\ X
Z
ZSNT N0 CHF,

cl
4-(3-clorophenyl)-6-(2,2-difloetoxy)-2-(2-
metyl-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
468,1 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) & 8,50 (s,
1H), 8,07 (d, J = 9,2
Hz, 1H), 8,03 (s, 1H),
7,84 (s, 1H), 7,75-
7,74 (m, 1H), 7,71 (d,
J=9,2 Hz, 1H), 7,48-
7,46 (m, 3H), 7,07 (d,
J =9,2 Hz, 1H), 6,40
(t, Jur = 54,4 Hz, 1H),
4,58 (t, Jur = 14,0 Hz,
2H), 4,22 (s, 3H).
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Vidu 141 —N'N\ LC-MS (ESI): m/z
= NS 492,5 [M+H]+.
0P N o/\( 1H NMR (400 MHz,
DMSO-dg) d: 8,49 (s,
1H), 8,00 (d, T =24
OCHF,
_ . Hz, 1H), 7,97 (d, J =
4-(4-(diflometoxy)phenyl)-6-isobutoxy-2-
. . 9,2 Hz, 1H), 7,85 (d,J
(2-metyl-2H-indazol-5-yl)pyrido[3,2-
L =9,6 Hz, 2H), 7,70 (d,
c]pyridazin-3(2H)-on
J=9,2 Hz, 1H), 7,45
(dd, J = 9,2 Hz, 2,0
Hz, 1H), 7,33 (t, Jar =
74,0 Hz, 1H), 7,22 (d,
J = 8,8 Hz, 2H), 6,96
(d, J = 9,2 Hz, 1H),
4,22 (s, 3H), 4,09 (d,J
= 6,8 Hz, 2H), 2,10-
1,98 (m, 1H), 0,92 (d,
J=6,7 Hz, 6H).
Vi du 142 mTHPO LC-MS (ESI): m/z
, —N
(Pugc  tong = NN 614,0 [M+H]+.
hop  bang 07 N 07 CHF, 1H NMR (400 MHz,
cach st dung DMSO-d¢) 8: 8,51 (s,
(E)-metyl 4- 1H), 8,03 (d, J = 1,6
OCHF,
(tetrahydro- ) Hz, 1H), 7,85 (d, J =
6-(2,2-difloetoxy)-4-(4-
2H-pyran-2- 8,8 Hz, 2H), 7,71 (d,J
(diflometoxy)phenyl)-2-(2-metyl-2H-
yloxy)-3- . = 0,2 Hz, 1H), 7,48
indazol-5-y1)-8-(((tetrahydro-2H-pyran-2-
(4.,4,5,5- Doxy) Dpyrido[3 2-cJpyridazi (dd, J = 9,2 Hz, 2,0
yl)oxy)metyl)pyrido[3,2-c]pyridazin-
tetrametyl- Hz, 1H), 7,34 (t, Jar =
3(2H)-on
1,3,2- 74,0 Hz, 1H), 7,25 (d,
dioxaborolan J = 8,8 Hz, 2H), 6,95
-2-yl)but-2- (s, 1H), 6,40 (tt, Jur =
enoat (Tai 54,4 Hz, J = 3,2 Hz,
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liéu tham
khao:
Tetrahedron
2012, 68,

3444-3449)

1H), 4,98 (d, J = 16,4
Hz, 1H), 4,83 (d, J =
16,4 Hz, 2H), 4,59 (td,
Tur =152 Hz, 1 =32
Hz, 2H), 4,23 (s, 3H),
3,79-3,74 (m, 1H),
3.49-3,40 (m, 1H),
1,83-1,45 (m, 6H).

Vidy 143

(benzo[d]thiazol-6-y1)-4-(4-clorophenyl)-
6-(2,2-difloetoxy)pyrido[3 ,2-c]pyridazin-
3(2H)-on

LC-MS (ESI):
471 [M+H]+.
1H NMR (400 MHz,
DMSO-ds) 8 9,55 (s,
1H), 8,55 (d, J = 2,1
Hz, 1H), 8,26 (d, ] =
8,7 Hz, 1H), 8,08 (d, J
= 9.4 Hz, 1H), 7,92 —
7,79 (m, 3H), 7,60-
7,47 (m, 2H), 7,11 (d,
T =94 Hz, 1H), 6,42
(tt, J = 54,3, 3,3 Hz,
1H), 4,61 (td, J = 15,2,
3,3 Hz, 2H).

m/z

Vi du 144

(benzo[d]thiazol-6-yl)-6-(2,2-diﬂoet0xy)-
4-(4-metoxyphenyl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
467 [M+H]+.

1H NMR (400 MHz,
DMSO-dg) & 9,54 (s,
1H), 8,53 (s, 1H), 8,24
d, 7 = 8,7 Hz, 1H),
8,03 (d, J = 9,4 Hz,
1H), 7,94-7,70 (m,
3H), 7,12-6,96 (m,
3H), 6,42 (t, ] = 54,3
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Hz, 1H), 4,61 (td, J =
152, 3,3 Hz, 2H),
3,83 (s, 3H).

Vi du 145

OCHF,
2-(benzo[d]thiazol-6-yl)-4-(4-
(diflometoxy)phenyl)-6-etoxypyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS (ESI): m/z
467 [M-+H]+.

1H NMR (400 MHz,
DMSO-d¢) & 9,53 (s,
1H), 8,53 (d, J = 2,1
Hz, 1H), 8,24 (d, J =
8,7 Hz, 1H), 7,97 (d,J
= 9,4 Hz, 1H), 7,91-
7,80 (m, 3H), 7,35 (1,
J=74,0 Hz, 1H), 7,25
(d, J = 8,8 Hz, 2H),
6,97 (d, J = 9,4 Hz,
1H), 434 (q, T = 7,1
Hz, 2H), 1,32 (t, ] =
7,1 Hz, 3H).

Vi du 146

OCHF,
2-(benzo[d]thiazol-6-yl)-4-(4-
(diflometoxy)phenyl)-6-
isopropoxypyrido[3,2-c]pyridazin-3(2H)-

on

LC-MS (ESI): m/z
481 [M+H]+.

1H NMR (400 MHz,
DMSO-ds) 8 9,53 (s,
1H), 8,52 (d, ] = 2,1
Hz, 1H), 8,24 (d, J =
8,7 Hz, 1H), 7,96 (d,J
= 9,4 Hz, 1H), 7,83
(m, 3H), 7,35 (t, J =
74,0 Hz, 1H), 7,25 (d,
J = 8,8 Hz, 2H), 6,92
(d, T = 9,4 Hz, 1H),
5,16 (hept, J = 6,6 Hz,
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1H), 1,31 (d, J = 6,2

. Hz, 6H).

Vi du 147 /ND\ LC-MS (ESI): m/z

<s NS 478 [M+H]+.
AN oy T 1H NMR (400 MHz,
a i DMSO-dg) & 9,59 (s,
¥ 1H), 8,86 (d, J = 2,1
2- Hz, 1H), 8,59 (d, J =
(benzo[d]thiazol-6-yl)-4-(6- 2,1 Hz, 1H), 8,31 (d,J
xyclopropylpyridin-3-yl)-6-(2,2- = 8,7 Hz, 1H), 8,18 —
difloetoxy)pyrido[3,2-c]pyridazin-3(2H)- | 8,02 (m, 2H), 7,90
on (dd, J = 8,7, 2,1 Hz,
1H), 7,45 (d, T = 8,1
Hz, 1H), 7,15 (d, J =
9,4 Hz, 1H), 6,46 (it, ]
= 543, 3,4 Hz, 1H),
4,66 (td, T = 15,1, 3,4
Hz, 2H), 2,23 (tt, ] =
7.7, 5,0 Hz, 1H), 1,10-

0,98 (m, 4H).
Vi dy 148 </N]©L LC-MS (ESI: m/z

S NS 504 [M+H]+.
AN oY 1H NMR (400 MHz,
2 " DMSO-ds) & 9,54 (s,
Y 1H), 8,69 (d, J = 2,4

OCHF, 2

Hz, 1H), 8,54 (d, ] =
2.2 Hz, 1H), 8,35 (dd,
T =86, 2,4 Hz, 1H),
825 (d, T = 8,8 Hz,
1H), 8,09 (d, J = 9.4
Hz, 1H), 7,86 (dd, J =
8.7, 2,2 Hz, 1H), 7,80

(benzo[d]thiazol-6-y1)-6-(2,2-difloetoxy)-
4-(6-(diflometoxy)pyridin-3-yl)pyrido[3,2-
c]pyridazin-3(2H)-on
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(t, J = 72,8 Hz, 1H),
721 (d, J = 8,6 Hz,
1H), 7,11 (d, ] = 9,4
Hz, 1H), 6,41 (it, J =
542, 33 Hz, 1H),
462 (td, T =15,1,3,4

Hz, 3H).
Vidy 149 _NN:@ LC-MS: m/z 4542
= NS (M+H)+.
AN N oY 1H NMR (400 MHz,
F DMSO-ds) 5: 8,47 (s,
1H), 7,99-7,94 (m,
OH 6-(2,2-

2H), 7,68 (d, J = 9,2
Hz, 1H), 7,39 (dd, J =
9.2 Hz, 2,0 Hz, 1H),
7,00 (d, J = 9,6 Hz,
1H), 6,46 (tt, Jur =
54,4 Hz, 3,6 Hz, 1H),
5,86-5,80 (m, 1H),
4,74 (d, J = 4,0 Hz,
1H), 4,71 (td, J = 14,8
Hz, 3,6 Hz, 2H), 4,19
(s, 3H), 3,92-3,79 (m,
1H), 2,51-2,41 (m,
3H), 2,15-2,02 (m,
1H), 1,95-1,85 (m,
1H), 1,65-1,53 (m,
1H).

difloetoxy)-4-(4-hydroxyxyclohex-1-en-1-
y1)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on
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Viduy 150

6-(2,2-difloetoxy)-4-(1H-indol-5-y1)-2-(2-
metyl-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS: m/z
(M+H)+.

1H NMR (400 MHz,
DMSO-dg) o: 11,18
(br s, 1H), 8,49 (s,
1H), 8,06-8,01 (m,
3H), 7,71 (d, ] = 9,2
Hz, 1H), 7,56 (dd, J =
8,4 Hz, 1,6 Hz, 1H),
7,47 (dd, J = 9,2 Hz,
2,0 Hz, 1H), 7,42 (d,J
= 8,8 Hz, 1H), 7,36 (t,
J =2,8 Hz, 1H), 7,03
(d, J = 9,2 Hz, 1H),
6,49-6,46 (m, 1H),
6,40 (tt, Jur = 54,8 Hz,
3,6 Hz, 1H), 4,56 (td,
J = 14,8 Hz, 3,6 Hz,
2H), 4,22 (s, 3H).

473,1

Vidu 151

D.__O
o7
(benzo[d]thiazol-6-y1)-6-(2,2-diﬂoet0xy)-

4-(4-metoxy-ds-phenyl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS: m/z 470,1
(M+H)+.

1H NMR (400 MHz,
DMSO-d¢) 8: 9,52 (s,
1H), 8,52 (s, 1H), 8,24
(d, J = 8,8 Hz, 1H),
8,03 (d, J = 9,2 Hz,
1H), 7.87-7,76 (m,
3H), 7,06 (d, ] = 9,6
Hz, 1H), 7,01 (d, J =
8,8 Hz, 2H), 6,41 (tt,
Jur = 54,4 Hz, 3,2 Hz,
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1H), 4,60 (td, T = 14,8
Hz, 3,2 Hz, 2H).

Vidu 152

SN 6-(2,2-
difloetoxy)-4-(4-metoxyxyclohex-1-en-1-
yl)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

LC-MS: m/z
(M+H)+.

1H NMR (400 MHz,
DMSO-ds) 6: 8,47 (s,
1H), 7,99-7.93 (m,
2H), 7,68 (d, ] = 9,2
Hz, 1H), 7,39 (dd, ] =
9,2 Hz, 2,0 Hz, 1H),
7,01 (d, J = 9,6 Hz,
1H), 6,46 (tt, Jur =
56,4 Hz, 3,6 Hz, 1H),
5,88-5,82 (m, 1H),
4,71 (td, Jur = 15,2
Hz, 3,6 Hz, 2H), 4,21
(s, 3H), 3,60-3,51 (m,
1H), 3,31 (s, 3H),
2,61-2,41 (m, 3H)
2,21-2,09 (m, 1H),
2,04-1,94 (m, 1H),
1,72-1,58 (m, 1H).

468,2

Vidu 153

6-(2,2-
diﬂoetoxy)-2-(2-metyl-2H-indaz01-5-y1)-
4-(1H-pyrazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on (dugc tbng hop tir 4-
cloro-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3,6(2H,5H)-di0n

LC-MS: m/z 424,1
(M+H)+.

1H NMR (400 MHz,
DMSO-dg) &: 13,31
(br s, 1H), 8,52 (s,
1H), 8,13 (d, J = 9,2
Hz, 1H), 8,02 (d, J =
1,2Hz, 1H), 7,76-7,69
(m, 2H), 7,56-7,50
(m, 1H), 7,47 (dd, J =
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& tert-butyl 5-(4.4,5 ,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-
cacboxylat, sau do khu Boc béng TFA-
DCM)

9.2 Hz, 1,6 Hz, 1H),
6,78 (d, J = 9,2 Hz,
1H), 6,55 (tt, Jur =
54,0 Hz, 3,2 Hz, 1H),
492 (td, J = 14,8 Hz,
3.2 Hz, 2H), 4,23 (s,

3H).
Vi du 302 NS LC-MS: m/z 439
= NS (M+H)+.
0PN oy 1H NMR (400 MHz,
7 DMSO-ds) 3: 8,82 (d,
~_N

6-(xyclopropylmetoxy)-2-(2-metyl-2H-
indazol-5-yl)-4-(6-metylpyridin-3-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

T = 1,8 Hz, 1H), 8,49
(s, 1H), 8,07 (dd, J =
8,0 Hz, 2,2 Hz, 1H),
8,01 (dd, J = 2,0 Hz,
0,7 Hz, 1H), 7,99 (d, J
=9.4 Hz, 1H),7,70 (d,
T =9,1 Hz, 1H), 7.45
(dd, T = 9,1 Hz, 2,0
Hz, 1H), 7,34 (d, J =
8.1 Hz, 1H), 6,99 (d, J
=9.4 Hz, 1H), 4,22 (s,
3H), 4,16 (d, J = 7.3
Hz, 2H), 2,53 (s, 3H),
127-1,17 (m, 1H),
0,58-0,50 (m, 2H),
0,33-0,25 (m, 2H).
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Vidu 303

—N
— N’N\
07 N

X
s
O/W
7
N

6-(xyclopropylmetoxy)-4-(6-
xyclopropylpyridin-3-yl)-2-(2-metyl-2H-
indazol-5-yl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS: m/z 465
(M+H)+.

IH NMR (400 MHz,
DMSO-ds) 8: 8,77 (d,
J=1,8 Hz, 1H), 8,49
(s, 1H), 8,03 (dd, J =
8,1 Hz, 2,2 Hz, 1H),
8,00 (d, J = 1,3 Hz,
1H), 798 (d, ] =94
Hz, 1H), 7,70 (d, J =
9,2 Hz, 1H), 7,45 (dd,
J =92 Hz 2,0 Hz,
1H), 7,37 (d, ] = 7,6
Hz, 1H), 6,99 (d, J =
9,4 Hz, 1H), 4,22 (s,
3H), 4,16 (d, J = 7,3
Hz, 2H), 2,21-2,11
(m, 1H), 1,25-1,21
(m, 1H), 1,05-0,93
(m, 4H), 0,59-0,47
(m, 2H), 0,33-0,22
(m, 2H).

Vidu 304

2-(benzo[d]thiazol-6-yl)-4-(4-
xyclopropylphenyl)-6-(2,2-
difloetoxy)pyrido[3,2-c]pyridazin-3(2H)-

on

LC-MS: m/z 477
(M+H)+.

1H NMR (400 MHz,
DMSO-de) 8: 9,53 (s,
1H), 8,52 (d, T = 2,1
Hz, 1H), 8,23 (d, ] =
8,7 Hz, 1H), 8,03 (d, J
= 94 Hz, 1H), 7,83
(dd, T = 8,7 Hz, 2,1
Hz, 1H), 7,70 (d, T =
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8.3 Hz, 2H), 7,15 (d, ]
— 8,4 Hz, 2H), 7,07 (d,
T = 9.4 Hz, 1H), 6,40
(tt, Jur = 54,4 Hz, J =
3,3 Hz, 1H), 4,59 (td,
Tur = 15,1 Hz, J = 3,3
Hz, 2H), 2,07-1,90
(m, 1H), 1,08-0,95
(m, 2H), 0,84-0,64
(m, 2H).

Quy trinh d& noi trén ding cho quy trinh chung I (Phuong phap C) da dugc su

dung dé tdng hop céc hop chét sau bang cach st dung cac nguyén liéu ban déu thich

hop:
Hop cht sO Chu tric Dic diém
Viduy 154 N{lj©\ LC-MS (ESI): m/z 4850
= NN [M+H]+.

0 N INCF; | TH NMR (400 MHz, DMSO-
de) &: 8,83 (t, J = 6,0 Hz, 1H),
8,47 (s, 1H), 7,96 (d, 1= 1,2 Hz,

Cl
1H), 7,78-7,76 (m, 3H), 7,68 (d,
4-(4-clorophenyl)-2-(2-metyl-2H-
J =9,2 Hz, 1H), 7,45-7,41 (m,
indazol-5-y1)-6-((2,2,2- _
. 3H), 6,92 (d, J = 9,2 Hz, 1H),
trifloetyl)amino)pyrido[3,2-
. 427-4,17 (m, 2H), 4,21 (s, 3H).
c]pyridazin-3(2H)-on
Vidu 155 N,N\ LC-MS (ESI): m/z 443.0
= WL NN A [M+H]+.

Y NN 1H NMR (400 MHz, DMSO-
de) &: 8,46 (s, 1H), 8,45 (s, 1H),
7,97-7,95 (m, 3H), 7,67 (d, ] =

Cl
9,2 Hz, 1H), 7,61 (d, 1 =9,2 Hz,
4-(4-clorophenyl)-6-
) 1H), 7,45-7,41 (m, 3H), 6,73 (d,
(xyclopropylamino)-2-(2-metyl-
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2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

J = 8.4 Hz, 1H), 4,22 (s, 3H),
2.,88-2,86 (m, 1H), 0,76-0,74
(m, 2H), 0,59-0,54 (m, 2H).

Vidu 156 N,N\ LC-MS (ESI: m/z 4670
= NELNGZEN [M+H]+.
07N SNZ N CHF, | TH NMR (400 MHz, DMSO-
de) &: 8,67 (t, J = 6,0 Hz, 1H),
8,47 (s, 1H), 7,96 (d,J=2,0 Hz,
Cl
1H), 7,79 (d, J = 8,8 Hz, 2H),
4-(4-clorophenyl)-6-((2,2-
) . 7,73 (d,1=9,2Hz, 1H), 7,68 (d,
difloetyl)amino)-2-(2-metyl-2H-
_ J =92 Hz, 1H), 7,45-7,41 (m,
indazol-5-yl)pyrido[3,2-
o 3H), 6,90 (d, J = 9,2 Hz, 1H),
c]pyridazin-3(2H)-on
6,17 (tt, Jur = 56,0 Hz, J = 3,6
Hz, 1H), 4,22 (s, 3H), 3,79-3,69
(m, 2H).
Vi du 157 N LC-MS (ESI: m/z 4490
—N

OCD4
6-(2-fluoroetoxy)-4-(4-(metoxy-
d3)phenyl)-2-(2-metyl-2H-
indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

[M+H]+.

1H NMR (400 MHz, DMSO-
de) &: 8,49 (s, 1H), 8,00-7,98
(m, 2H), 7,79 (d, J = 8,8 Hz,
2H), 7,71 (d, ] = 9,2 Hz, 1H),
745 (dd, J = 9,2 Hz, 2,0 Hz,
1H), 7,01-6,99 (m, 3H), 4,83 (t,
T=4,0 Hz, 1H), 4,71 (t, = 4,0
Hz, 1H), 4,59 (t, J = 4,0 Hz,
1H), 4,51 (t, ] = 4,0 Hz, 1H),
423 (s, 3H). |
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Vidu 158 _N,:\lj©\ LC-MS (ESI): m/z 480,2
= N T [M+H]+.
0PN s | 1H NMR (400 MHz, DMSO-

de) 5: 8,50 (s, 1H), 8,03 (d, J =
1,6 Hz, 1H), 7,86-7,83 (m, 3H),
771 (d, T = 9,2 Hz, 1H), 7,47
(dd, J = 8,8 Hz, 1,6 Hz, 1H),
7.34 (t, Jur = 74,0 Hz, 1H), 7,26
(d, ] =8,8 Hz, 2H), 7,21 (d, T =

OCHF,
4-(4-(diflometoxy)phenyl)-6-
(etylthio)-2-(2-metyl-2H-indazol-
5-yl)pyrido[3,2-c]pyridazin-

3(2H)-on
9.2 Hz, 1H), 4,23 (s, 3H), 3.08
(q, =72 Hz, 2H), 1,22 (t, ] =
7,2 Hz, 3H).
Vi du 159 N LC-MS (ESI): m/z 463.0
_N\;Q\NN\ N [M+H]+.
0P N H/\ 1H NMR (400 MHz, DMSO-
de) 8: 8,46 (s, 1H), 8,32 (t, T =
5.2 Hz, 1H), 7,94 (d,J=1,2 Hz,
OCHF, 1H), 7,86 (d, J = 8,8 Hz, 2H),
4-(4-(diflometoxy)phenyl)-6- 7.67(d,J=9,2 Hz, 1H), 7,61 (d,
(etylamino)-2-(2-metyl-2H- T =96 Hz, 1H), 7,41 (dd, J =
indazol-5-yl)pyrido[3,2- 9.2 Hz, 2,0 Hz, 1H), 7,31 (t, Jur
c]pyridazin-3(2H)-on = 74,0 Hz, 1H), 7,18 (d, T = 8,8
Hz, 2H), 6,79 (d, J = 9,6 Hz,
1H), 4,22 (s, 3H), 3,45-3,21 (m,
2H), 1,15 (t, J = 7,2 Hz, 3H).
Vi du 160 N LC-MS (ESI): m/z 517.1
_N\;]ij\N,N\ SN [M+H]+.
R u/\cﬂ 1H NMR (400 MHz, DMSO-

de) &: 8,80 (t, T = 6,4 Hz, 1H),
8.47 (s, 1H), 7,96 (d, T =2,0 Hz,
OCHF 1H), 7,81 (d, T = 8,8 Hz, 2H),
7.77(d, 7=9,6 Hz, 1H), 7,68 (d,
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4-(4-(diflometoxy)phenyl)-2-(2- J =92 Hz, 1H), 7,42 (dd, J =
metyl-2H-indazol-5-y1)-6-((2,2,2- | 9,2 Hz, 2,0 Hz, 1H), 7,32 (t, Jur

trifloetyl)amino)pyrido[3,2- =74,0 Hz, 1H), 7,18 (d, J = 8,8
c]pyridazin-3(2H)-on Hz, 2H), 6,91 (d, J = 9,6 Hz,
1H), 4,27-4,18 (m, 2H), 4,21 (s,
3H).
Viduy 161 N LC-MS (ESI): m/z 469,0
. _NQQ\N/N\ D [M-+H]+.

X
D
NN OXCD3 1H NMR (400 MHz, DMSO-
de) 5: 8,43 (s, 1H), 7,94 (d, J =
1,6 Hz, 1H),7,91 (d, =92 Hz,

OCHF 1H), 7,80 (d, J = 8,8 Hz, 2H),
4-(4-(diflometoxy)phenyl)-6- 7,64 (d, J = 9,2 Hz, 1H), 7,39
(etoxy-ds)-2-(2-metyl-2H-indazol- (dd, J = 8,8 Hz, 2,0 Hz, 1H),
5-yl)pyrido[3,2-c]pyridazin- 7,28 (t, Jur = 74,0 Hz, 1H), 7,18
3(2H)-on (d, J=8,8 Hz, 2H), 6,88 (d, J =

9.6 Hz, 1H), 4,16 (s, 3H).
Vidu 162 N LC-MS (ESI): m/z 475,
_N\;ij\NzN\ O [M+H]+.
NN NA 1H NMR (400 MHz, DMSO-
" de) 5: 8,47 (s, 1H), 8,42 (d, T =
4.4 Hz, 1H), 8,00 (d, ] =9,2 Hz,

OCHF, 2H), 7,95 (d, T = 1,2 Hz, 1H),
6-(xyclopropylamino)-4-(4- 7,68 (d,7=9,2 Hz, 1H), 7,61 (d,
(diflometoxy)phenyl)-2-(2-metyl- | j = 9.6 Hz, 1H), 7,42 (dd, T =
2H-indazol-5-yl)pyrido[3,2- 9.2 Hz, 2,0 Hz, 1H), 7,30 (t, Jur
c]pyridazin-3(2H)-on — 74,0 Hz, 1H), 7,18 (d, T = 8.8

Hz, 2H), 6,73 (d, J = 9,6 Hz,
1H), 4,22 (s, 3H), 2,89-2,86 (m,
1H) 0,77-0,73 (m, 2H), 0,58-
0,54 (m, 2H).
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Vidu 163 s 1H NMR (400 MHz, DMSO-
= NS de) 5 8,46 (s, 1H), 7,95 (d, T =
0PN D 2,0 Hz, 1H), 7,92 (d, ] = 8,8 Hz,
2H), 7,73 (d, J = 9,7 Hz, 1H),
7,67 (4, J = 9,2 Hz, 1H), 7,43
OCHF»
_ (dd, J = 9,1, 2,0 Hz, 1H), 7,31
4-(4-(diflometoxy)phenyl)-2-(2-
_ (t, J = 74,3 Hz, 1H), 7,20-7,15
metyl-2H-indazol-5-y1)-6-
- . (m, 2H), 7,06 (d, J = 9.7 Hz,
(pyrrolidin-1-yl)pyrido[3,2-
o 1H), 4,21 (s, 3H), 3,64 (, ] =
c]pyridazin-3(2H)-on
6.8 Hz, 2H), 3,55 (t, ] = 6,8 Hz,
2H), 1,99 (p, J = 6,2 Hz, 2H),
1,89 (p, ] = 6,4 Hz, 2H).
Vi du 164 N:@L 1H NMR (400 MHz, DMSO-
—N
= NEANZEN de) & 8,46 (s, 1H), 7,94 (dd, T =
R NQ 2,0, 0,8 Hz, 1H), 7,92-7,84 (m,
2H), 7,70 (d, T = 9,5 Hz, 1H),
7,70 — 7,63 (m, 1H), 7,42 (dd, J
OCHF =972,2,0 Hz, 1H), 7,30 (1, ] =
6-(azetidin-1-y1)-4-(4- 742 Hz, 1H), 7,16 (d, J = 8.9
(diflometoxy)phenyl)-2-(2-metyl- Hz, 2H), 6,80 (d, ] = 9,5 Hz,
2H-indazol—5-y1)pyrido[3,2- lH), 4,36-4,26 (m, ZH), 4,21 (S,
c]pyridazin-3(2H)-on 3H), 4,14-4,04 (m, 2H), 2,34 (h,
J=17,3 Hz, 2H).
Vi du 165 N LC-MS: m/z 534,1 (M+H)+.
—N
= NS 1H NMR (400 MHz, DMSO-
N\ F | de) 6: 8,51 (s, 1H), 8,04 (d,J =
o N S/\|<F 6) (s, 1H) (
F | 1,2Hz, 1H),7,99 (d,J=9,2 Hz,
2H), 7,80 (d, J = 8,8 Hz, 2H),
OCHF,

4-(4-(diflometoxy)phenyl)-2-(2-
metyl-2H-indazol-5-yl)-6-((2,2,2-

7,71 (d, J = 9,2 Hz, 1H), 7,48
(dd, J = 9,2 Hz, 2,0 Hz, 1H),
7,38 (d,1=9,2 Hz, 1H), 7,33 (t,
Jur = 74,0 Hz, 1H), 7,24 (d, T =
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trifloetyl)thio)pyrido[3,2-
c]pyridazin-3(2H)-on

8.8 Hz, 2H), 4,22 (s, 3H), 4,19
(q, J = 10,4 Hz, 2H).

Vidy 305 N,N:@ LC-MS: m/z 412 (M+H)+.
= AN 1H NMR (400 MHz, DMSO-
AN | de) 8: 8,84 (d, T =2,0 Hz, 1H),
H
2 8,46 (s, 1H), 8,36 (t, J=5.3 Hz,
XN 1H), 8,07 (dd, J = 8,0 Hz, 2.2
‘ Hz, 1H), 7,93 (d, T = 1,4 Hz,
6-(etylamino)-2-(2-metyl-2H-
_ N 1H), 7,66 (d, J = 9,2 Hz, 1H),
indazol-5-yl)-4-(6-metylpyridin-3-
bpyrido[3 2-clpyridazin 32ED) 7,62 (d, J = 9,2 Hz, 1H), 7,41
yl)pyrido[3,2-c|pyridazin- -
(dd, J = 9,2 Hz, 2,0 Hz, 1H),
on
7,27 (d,J=8,1 Hz, 1H), 6,80 (d,
J = 9,5 Hz, 1H), 4,21 (s, 3H),
3,21 (br, 2H), 2,5 (s, 3H), 1,13
(t, =72 Hz, 3H).
Vidu 306 N LC-MS: m/z 424 (M+H)+.
—N
= NS 1H NMR (400 MHz, DMSO-
PN NA d) 5: 8,95 (s, 1H), 8,52 (d, J =
H
2 4,1 Hz, 1H), 8,46 (s, 1H), 8,19
N

6-(xyclopropylamino)-2-(2-metyl-
2H-indazol-5-yl)-4-(6-
metylpyridin-3-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

(dd, J = 8,1 Hz, 2,1 Hz, 1H),
7.94 (s, 1H), 7,67 (4,7 =9,2 Hz,
1H), 7,61 (d, T = 9,4 Hz, 1H),
741 (dd, T = 9,2 Hz, 2,0 Hz,
1H), 7,27 (d, T = 8,2 Hz, 1H),
6,75 (d, 1 =9,5 Hz, 1H), 4,21 (s,
3H), 2,89-2,82 (m, 1H), 2,51 (s,
3H), 0,76-0,72 (m, 2H), 0,59-
0,54 (m, 2H).
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Vidu 307 NS LC-MS: m/z 428 (M+H)+.
= NS 1H NMR (400 MHz, DMSO-
A ﬁ/\ de) : 8,61 (d, J =2,3 Hz, 1H),
A 8,45 (s, 1H), 8,36 (d,J = 5,8 Hz,
N 1H), 8,13 (dd, J = 8,6 Hz, 2.3
O~ Hz, 1H), 7,93 (d, J = 1,3 Hz,
6-(etylamino)-4-(6- 1H). 7.66 (d, J = 9,1 Hz, 1H),
metoxypyridin-3-yl)-2-(2-metyl- 7.60 (d, J = 9,5 Hz, 1H), 7,40
2H-indazol-5-yl)pyrido[3,2- dd, J = 9,1 Hz, 2,0 Hz, 1H),
c]pyridazin-3(2H)-on 6,85 (d, J=8,9 Hz, 1H), 6,82 (d,
J = 8,9 Hz, 1H), 4,21 (s, 3H),
3,89 (s, 3H), 3,45 (s, 2H), 1,14
(t, J=17,2 Hz, 3H).
Vi du 308 Nx LC-MS: m/z 440 (M+H)+.
TN\e NERNGZE N 1H NMR (400 MHz, DMSO-
A HA de) 8: 8,72 (s, 1H), 8,60 (s, 1H),
& 8,46 (s, 1H), 8,27 (d,J = 8,4 Hz,
NN 1H), 7.94 (s, 1H), 7,67 (d, T =
O~ 9.1 Hz, 1H), 7,60 (d, T=9,4 Hz,
6-(xyclopropylamino)-4-(6- 1H), 7,41 (dd, T = 9,2 Hz, 1.9
metoxypyridin-3-yl)-2-(2-mety1— Hz, 1H), 6,83 (s, 1H), 6,78 (s,
2H-indazol-5-yl)pyrido[3,2- 1H), 4,21 (s, 3H), 3,88 (s, 3H),
c]pyridazin-3(2H)-on 2,89-2,82 (m, 1H), 0,76-0,72
(m, 2H), 0,59-0,54 (m, 2H).
Viduy 309 N LC-MS: m/z 438 (M+H)+.
T NS 1H NMR (400 MHz, DMSO-
PN H/\ de) 5: 8,77 (d, T = 2,0 Hz, 1H),
& 8,45 (s, 1H), 8,33 (d,J=5.5 Hz,
N

1H), 8,03 (dd, J = 8,1 Hz, 2,2
Hz, 1H), 7,93 (d, J = 1,4 Hz,
1H), 7,66 (d, J = 9,1 Hz, 1H),
7,60 (d, T = 9,5 Hz, 1H), 7,40
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4-(6-xyclopropylpyridin-3-y1)-6-
(etylamino)-2-(2-metyl-2H-
indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

(dd, 7 = 92 Hz, 2,0 Hz, 1H),
730 (d, J = 8,2 Hz, 1H), 6,78 (d,

= 9,6 Hz, 1H), 4,20 (s, 3H),
3,24 (br, 2H), 2,14-2,11 (m,
1H), 1,14 (t, T = 7,2 Hz, 3H),
0,97-0,94 (m, 4H).

Vi du 310 s LC-MS: m/z 448 (M+H)+.
= N NS 1H NMR (400 MHz, DMSO-
0PN ﬁ/\ de) 8: 9,06 (s, 1H), 8,52-8,43
N (m, 2H), 8,38 (dd, J = 8,1 Hz,
SN 1.9 Hz, 1H), 7,96 (d, T =1,4 Hz,
F™°F 1H), 7,73 (d, J = 8,2 Hz, 1H),
4-(6-(diflometyl)pyridin-3-y1)-6- 7,67 (d,7=9,2 Hz, 1H), 7,65 (d,
(etylamino)-2-(2-metyl-2H- = 9,6 Hz, 1H), 7,42 (dd, T =
indazol-5-yl)pyrido[3,2- 9,1 Hz, 2,0 Hz, 1H), 6,99 (t, Jur
c]pyridazin-3(2H)-on =55.1 Hz, 1H), 6,82 (d,7=9.6
Hz, 1H), 4,21 (s, 3H), 3,34 (br,

2H), 1,14 (t, 1 = 7,2 Hz, 3H).
Vidy 311 LC-MS: m/z 440 (M+H)+.

2-(benzo[d]thiazol-6-y1)-4-(4-
xyclopropylphenyl)-6-
(etylamino)pyrido[3,2-
c]pyridazin-3(2H)-on

1H NMR (400 MHz, DMSO-
de) 3: 9,49 (s, 1H), 8,46 (d, T =
2,0 Hz, 1H), 8,29 (t, I = 5.7 Hz,
1H), 8,19 (d, ] = 8,6 Hz, 1H),
7,77 (dd, T = 8,8 Hz, 2,1 Hz,
1H), 7,69 (d, T = 8,3 Hz, 2H),
759 (d,7=9,5Hz, 1H), 7,07 (d,
J=28,3 Hz, 2H), 6,79 (d, ] = 9,6
Hz, 1H), 3,41 (br, 2H), 1,98
1,92 (m, 1H), 1,14 (t, J = 7.2
Hz, 3H), 1,02-0,91 (m, 2H),
0,76-0,62 (m, 2H).
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Vidy 312

4-(4-xyclopropylphenyl)-6-
(etylamino)-2-(2-metyl-2H-
indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS: m/z 437 (M+H)+.

1H NMR (400 MHz, DMSO-
de) &: 8,45 (s, 1H), 8,22 (1, T =
5.6 Hz, 1H), 7,91 (s, 1H), 7,67
(t,7=9,3 Hz, 3H), 7,58 (d, T =
9,5 Hz, 1H), 7,39 (dd, J = 9,1
Hz, 2.0 Hz, 1H), 7,06 (d, T=8,4
Hz, 2H), 6,76 (d, J = 9,5 Hz,
1H), 4,21 (s, 3H), 3,30 (br, 2H),
2,02-1,87 (m, 1H), 1,14 (£, =
7.2 Hz, 3H), 1,02-0,90 (m, 2H),
0,77-0,64 (m, 2H).

Vidu 313

4-(6-(diﬂometoxy)pyridin-3-yl)-6-
(etylamino)-2-(2-metyl-2H-
indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS: m/z 464 (M+H)+.

1H NMR (400 MHz, DMSO-
de) 5: 8,63 (d, J = 2,3 Hz, 1H),
8.43 (s, 1H), 8,30 (dd, J = 8,6
Hz, 2.3 Hz, 1H), 7,92 (s, 1H),
1,12 (t, Jur = 73,2 Hz, 1H), 7,66
(d,J=9,1 Hz, 1H), 7,61 (d,J =
9.5 Hz, 1H), 7,40 (dd, J = 9,1
Hz, 2,0 Hz, 1H), 7,11 (d, J=8,6
Hz, 1H), 6,79 (d, J = 9,5 Hz,
1H), 4,18 (s, 3H), 3,34 (q, 1 =
7.2 Hz, 2H), 1,12 (t, 1 = 7,2 Hz,
3H).

Vidu3l4

LC-MS: m/z 501 (M+H)+.

1H NMR (400 MHz, DMSO-
de) 3: 8,77 (d, J = 1,9 Hz, 1H),
8,50 (s, 1H), 8,07-7,98 (m, 3H),
770 (d, J = 9,1 Hz, 1H), 7,45
(dd, J = 9,2 Hz, 2,0 Hz, 1H),

738 (d,J =78 Hz, 1H), 7,02 (d. |
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4-(6-xyclopropylpyridin-3-yl)-6-
((2,2-difloxyclopropyl)metoxy)-2-
(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-

on

T = 9.4 Hz, 1H), 4,57-4,46 (m,
1H), 4,35-4,14 (m, 4H), 2,26-
2,11 (m, 2H), 1,71-1,98 (m,
1H), 1,50-1,45 (m, 1H), 1,02-
0,83 (m, 4H).

Quy trinh d4 néi trén dung cho quy trinh chung I (Phuong phép D) da dugce su

dung dé tdng hop céc hop chét sau bing cach st dung cic nguyeén li¢u ban déu thich

hop:
Hop chat 5O CAu trac Dic diém
Vidu315 _N,N\ LC-MS: m/z 464 (M+H)+.
= NS 1H NMR (400 MHz, DMSO-ds)
0PN N/\V 5: 8,75 (d, J = 2,2 Hz, 1H), 8,48
l jN (t, J = 5.7 Hz, 1H), 8,45 (s, 1H),
8,00 (dd, J=8,1 Hz, 2,1 Hz, 1H),
7,93 (d, J = 1,3 Hz, 1H), 7,66 (d,
6-((xyclopropylmetyl)amino)-4- | y = 9 0 Hz, 1H), 7,61 (d, ] = 9,5
(6-xyclopropylpyridin-3-yl)-2- Hz, 1H), 7,40 (dd, T =9,2 Hz, 1.9
(2-metyl-2H-indazol-5- Hz, 1H), 7,30 (d, ] = 8,0 Hz, 1H),
yl)pyrid0[3,2-c]pyridazin-3(2H)- 6,85 (d, J = 9,5 Hz, 1H), 4,20 (5,
on 3H), 3,20 (t, J = 6,2 Hz, 2H),
2,15-2,09 (m, 1H), 1,12-0,86 (m,
5H), 0,50-0,36 (m, 2H), 0,22-
0,09 (m, 2H).
Vidu 316 LC-MS: m/z 466 (M+H)+.

1H NMR (400 MHz, DMSO-de)
8: 9,15 (s, 1H), 8,53 (t, J = 5,2
Hz, 1H), 8,48 (d, T =7,2 Hz, 2H),
8,01-7,88 (m, 2H), 7,66 (t, ] = 8,4
Hz, 2H), 7,43 (dd, 7=9,2 Hz, 1,9
Hz, 1H), 6,83 (d, T=9,6 Hz, 1H),
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6-(etylamino)-2-(2-metyl-2H-
indazol-5-y1)-4-(6-
(triflometyl)pyridin-3-
yl)pyrido[3,2-c]pyridazin-3(2H)-

421 (s, 3H), 3,31 (br, 2H), 1,14
(t, 7= 7,2 Hz, 3H).

on
Vidu 317 s ] LC-MS: m/z 502 (M+H)+.
= TGN FTF 1H NMR (400 MHz, DMSO-ds)
0PN N §:9,06 (s, 1H), 9,01 (s, 1H), 8,48
| /\N (s, 1H), 8,33 (d, J = 9,7 Hz, 1H),
7,98 (d, J=1,7 Hz, 1H), 7,81 (d,
F™°F =93 Hz 1H), 7,73 (d, T =79
4-(6-(diflometyl)pyridin-3-yl)-2- Hz, 1H), 7,69 (d, T=9,2 Hz, 1H),
(2-metyl-2H-indazol-5-y1)-6- 7.44 (dd, T =9,1 Hz, 1,9 Hz, 1H),
((2,2,2- 7,00 (d, J = 3,6 Hz, 1H), 6,92 (t,
trifloetyl)amino)pyrido[3,2- Tur = 55,2 Hz, 1H), 4,21 (s, 5H).
c]pyridazin-3(2H)-on
Vidu 318 LC-MS: m/z 448 (M+H)+.

F

IN\
N XY Fj/
0P NN
H
l\
N

6-((2,2-difloetyl)amino)-2-(2-
metyl-2H-indazol-5-yl)-4-(6-
metylpyridin-3-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

1H NMR (400 MHz, DMSO-ds)
5: 8,79 (d, J = 1,8 Hz, 1H), 8,73
(t, J = 5,2 Hz, 1H), 8,46 (s, 1H),
8.04 (dd, ] = 8,0 Hz, 2,2 Hz, 1H),
7.95 (d, T = 1,4 Hz, 1H), 7,71 (d,
7=92Hz, 1H), 7,68 (dd, T =9,2
Hz, 1H), 7,41 (dd, 7=9,2 Hz, 2,0
Hz, 1H), 7,27 (d, T = 8,2 Hz, 1H),
6,92 (d, J = 9,6 Hz, 1H), 6,15 (it,
Jur = 56,0 Hz, T = 3,8 Hz, 1H),
421 (s, 3H), 3,75 (¢, Jur = 158
Hz, 2H), 2,51 (s, 3H).
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Vidu319

6-(etylamino)-2-(2-metyl-2H-
indazol-5-y1)-4-(6-(metyl-
d3)pyridin-3-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

LC-MS: m/z 484 (M+H)+.

1H NMR (400 MHz, DMSO-ds)
5: 9,02 (s, 1H), 8,81 (1, J = 5,2
Hz, 1H), 8,48 (s, 1H), 8,36 (d, ]
—9.7Hz, 1H),7,98 (d,7=1,3 Hz,
1H), 7,76 (d, J = 9,5 Hz, 1H),
773 (d, T = 8,2 Hz, 1H), 7,69 (d,
J=9,1 Hz, 1H), 7,43 (dd, T =9.1
Hz, 1,9 Hz, 1H), 7,00 (t, Jur =
55,0 Hz, 1H), 6,94 (d, ] =9,5 Hz,
1H), 6,16 (tt, Jur = 56,4 Hz, J =
3,8 Hz, 1H), 4,21 (s, 3H), 3,75 (&,
Jur = 15,8 Hz, 2H).

Vi du 320

6-(etylamino)-2-(2-metyl-2H-
indazol-5-y1)-4-(6-(metyl-
d3)pyridin-3-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

Pugc diéu ché bang céach st dung
chét trung gian axit (6-(metyl-
d3)pyridin-3-yl)boronic nhu

dugc mo ta.

LC-MS: m/z 415 (M+H)+.

1H NMR (400 MHz, DMSO-ds)
& (ppm): 8,85 (d, J=1,5 Hz, 1H),
8,46 (s, 1H), 8,38 (s, 1H), 8,07
(dd, J = 8,1 Hz, 2,2 Hz, 1H), 7,94
(d, T = 1,4 Hz, 1H), 7,66 (d, J =
9.2 Hz, 1H), 7,61 (d, T = 9,6 Hz,
1H), 7,41 (dd, J=9,1 Hz, 2,0 Hz,
1H), 7,27 (d, T = 8,1 Hz, 1H),
6,80 (d, J = 9,5 Hz, 1H), 4,21 (s,
3H), 3,33 (¢, J =7.2 Hz, 2H,
dwoc chdng 1én bsi dinh H20),
1,14 (t, J= 7,2 Hz, 3H).

Tbng hop chét trung gian axit (6-(metyl-d3)pyridin-3-yl)boronic:
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o~ o~ OH OTf
N CD;MgBr, Fe(acac)3A X L-selectrideA O Tf,0, Py X
Q‘l THF, NMP Q toluen Q‘ DCM Q
Br CDs CD; CD;
1 2 3 4
Bwéc A Bwéc B Bwéc C
B(OH),
B,Pin,, AcOK, Pd(dppf)Cl, X
dioxan N
CDs
Bwéc D 5

Buéc A: 5-metoxy-2-(metyl-ds)pyridin

Dung dich ctia 2-bromo-5-metoxypyridin (7 g, 37,2 mmol, 1,0 duong luong) va
Fe(acac); (1,31 g, 3,71 mmol, 0,1 duong luong) trong THF khan (70 mL) da dugc thém
CDs;Mgl (1 M trong THF) (93 mL, 93 mmol, 2,5 duong luong) timg giot ¢ 0°C trong
moi trudng Na, hdn hop thu duge da dugce khudy 1én trong 3 gio & 0°C. Sau khi hoan
thanh, phan ung da dugc lam ding bang cach thém NH4Cl (bdo hoa c6 nude) (200 mL),
sau d6 duogc chiét xuat bing EtOAc (70 mL x 3), céc 16p hitu co két hop dugc rira bang
nuée mudi (100 mL), dugc lam kho qua Na2SOs va dugce ¢o lai trong diéu kién ap suét
giam, phan du da dugc tinh loc bang sic ky cot nhanh trén gel silica dé tao ra 5-metoxy-
2-(metyl-ds)pyridin (4 g, 85%) 1a dau khong mau. LC-MS (ESI):m/z 127 [M+H]*.

Budc B: 6-(metyl-ds)pyridin-3-ol

Dung dich cua 5 -metoxy-2-(metyl-d3)pyridin (1,6 g, 12,6 mmol, 1,0 duong
lugng) trong toluen khd (20 mL) da dugc thém vao L-Selectride (1 M trong THF) (37,8
mL, 37,8 mmol, 3,0 duong luong) qua phéu giot & 0°C ting giot, sau khi thém, hdn hop
phan ung da dugc dé Am v@ nhiét 4o phong, sau do dugc chuyén t6i binh dau trude khi
gia nhiét (110°C) dugc khudy thém trong 3 gio. Sau khi hoan thanh, phan tng dugc lam
ngudi vé 0°C mot 1an nita, duge lam dimg bang cach thém MeOH (10 mL) tir i, hén
hop thu dugc da dugc cd lai trong diéu kién &p suét giam, phan du da dugc tinh loc bing
shc ky cot nhanh trén gel silica dé tao ra 6-(metyl-ds)pyridin-3-ol (1,2 g, 84,3%) 1a chét
rén mau vang nhat. LC-MS (ESI):m/z 113 [M+H]".

Budc C: 6-(metyl-ds)pyridin-3-yl triflometansulfonat

- 108 -



43953

109/183

Dung dich cua 6-(metyl-ds)pyridin-3-ol (500 mg, 4,46 mmol, 1,0 duong luong)
va pyridin (0,54 mL, 6,69 mmol, 1,5 duong luong) trong DCM khd (10 mL), d& duge
thém vao triflic anhydrit (1,13 mL, 6,69 mmol, 1,5 duong lugng) bang xi lanh & 0°C
timg giot. Hon hop thu duge da duge dé m vé nhiét dd phong va dugc khudy thém
trong 2 gio. Sau khi hoan thanh, phén Umg dé dugc lam dimng bang cach thém H,O (20
mL), sau d6 dugc chiét xuét bang EtOAc (20 mL x 3), cac 16p hitu co két hop da dugc
rira bang HCI loang (0,5 N, ¢6 nuéc) (20 mL), nude mubi (20 mL), dugc lam kho qua
Na,SO4 va dugc b lai trong didu kién 4p suét gidm, phan du da duoc tinh loc béng séc
ky cdt nhanh trén gel silica 8 tao ra 6-(metyl-ds)pyridin-3-yl triflometansulfonat (1,0
g, 91%) 1a dAu khong mau. LC-MS (ESI): m/z 245 [M+H]".

Buéc D: Axit (6-(metyl-d3)pyridin-3-yl)boronic

Dung dich cta 6-(metyl-ds)pyridin-3-yl triflometansulfonat (1,0 g, 4,09 mmol,
1,0 duong luong) trong 1,4-dioxan khd (10 ml), d3 dugc thém bis(pinacolato)diboron
(2,08 g, 8,2 mmol, 2,0 dwong lugng), KOAc (1,6 g, 16,4 mmol, 4,0 duong luong) va
Pd(dppf)Cl2 (300 mg, 0,41 mmol, 0,1 dwong lugng). Hon hop thu duge da duoc khqu
1én & 100°C trong mdi trudng N, trong 16 gio. Sau khi hoan thanh, hdn hop tho da duoc
loc qua miéng dém nge"ln Celite®, chét loc da dugc co lai trong diéu kién ap suét giam,
phan du da dugc tinh loc bang HPLC didu ché pha dao dé tao ra (6-(metyl-d3)pyridin-
3-yl)boronic axit (460 mg, 80%). LC-MS (ESI): m/z 141 [M+H]".

Quy trinh chung II:

4
RzB(OH);_ hozc R2Bpin

N._Br Bn., N _Br PinB COZEt Bn\
" ; Bnr, Baze ; __[PdJlL, Bazo s \co - _Bazo [PdJ/L,Bazo
o] NHy o] NH, NHGO?

Cl Cl

241 2.2
Phwong phap A
— = R
chétphanung \ R;—X X =1, Br, OTf R 4 Re
BNy clohéa Bn\N RS Ry—OH,Ba20 OH,Bazo. HN” NS [Cu]/L,Bazo NLNFS
. .
NP _R
Phwong phép B ¢} N o
R3B(OH), R

2.8
[Cu],Bazo, Khdng khi

Phwong R N Ry R
phap C 1) BOP, Bazo B”\N NN _ tBuOK HN® N Rs—Br NN R Y8
2) Ry-NH;, [CuJlL, Bazo PN u’R1

Céc hop chét c6 cAu trac 2.8 va 2.11 da thu dugc nho so dd dugc md ta nhu quy

trinh chung II. B4t dau véi pyridazinon 2.1, chit di vong da dugc benzyl hoa dé tao ra
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hop chit 2.2. Nhoém R4 va Rs mong mudn da duge dua vao bang cach st dung ghép cap
chéo Suzuki dé tao ra céc hop chit c6 céu trac 2.3. Hop chét 2.3 sau d6 da dugce tao
vong trong mdi truong bazo d8 tao ra hop chit hai vong 2.4. Nhém R, mong mudn d3
dugc dua vao bang cach st dung ghép cép Suzuki dé tao ra hop chét 2.5. Hop chét 2.5
sau d6 da dugce clo hoa dé tao ra aryl-clorua 2.6. Nhém Ry mong mudn da duogc dua vao
nho sy thay thé thom 4i nhan, ma ddng thoi khir benzyl héa 16i di vong dé tao ra hop
chét 2.7. Cubi cing, nhém R3 mong mubn di duoc dua vao bang cach sir dung ghép cp
Ullmann (Phuong phap A) hodc ghép cdp Chan-Lam (Phuong phép B) dé tao ra cac hop
chét c6 chu tric 2.8. Theo céch khac, hop chét 2.5 c6 thé duge hoat hoa bang BOP va
dugc cho phan tng v6i Ri-amin mong mudn @ tao ra chit di vong 2.9 (Phwong phap
C). Nhom benzyl da duoc loai bo bang c4ch st dung t-BuOK dé tao ra chit di vong 2.10
va nhém R3 mong mudn di dugc dua vao bang céach stt dung ghép cdp Ullmann dé tao
ra cac hop chét c6 cAu trac 2.11.

Quy trinh chung ITa (Phuong phap C):

RoB(OH):ho#c R2Bpin

N Br PMB-. N Br PinB COzEt \ N NN
HNTS PMBCI, Bazo NS _ [PdJLBazo Ban NS Bazo D [Pd)/LBazo
07 “NH, 0P N, NEOE T N T
213

Cl Cl
21 212

PHBN NS S 1) BOP, Bazo _ S ReEr NS
Oﬁ%l 2) Ry-NHy O m TCullgao O)NINji N
pqg  PhonaphiRC

Quy trinh chung ITa (Phuong phap C) sau d6 da dugc thuc hign tiép bang cach st
dung PMB 1am nhoém bao vé thay thé cho nhom bao vé Bn dugc thé hién trong Quy
trinh chung II (Phuong phap C). Su loai bo nhém bao vé cua chit di vong 2.16 trong cic
mdi trudng axit din dén tdng hop hoi tu ciia hop chét c6 céu trac 2.11.

Didu ché vi du 166 thong qua quy trinh chung IT (Phuong phap A):
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g COEL o

.N._Br Bn. .N._Br n<, .. x_COEt
HNTOS
P BnBr, K,CO3 N /\ Pd(dppf)Cls, Ko,CO3 N /\ ____>K2C03
o NH, DMF S NH; DMF O NH, EtOH
cl Cl o]
Bwéc A Bwéc B Bwéc C
Bn.. .N Bn. .N
BPin NS NS
4 = 7
Bn. .N /@f o) N0 o) N” cl
NS F,HCO H POCI,
/ —_—
o N O Pd(OAc),, X-Phos, K,CO3
Cl dioxan-H,0
OCHF, OCHF,
Bwéc D Bwéc E

Phwong phap A:

HN\\ >;©\ 7;©\
N\\
=

~ 0 HF
HO™ "CHF, 7CHF CullL, CsF “CHF,
t-BuOK, THF MeCN
NHMe
OCHF, L= O
‘NHMe OCHF,

Bwéc F Bwoc G

Budc A: 5-amino-2-benzyl-6-bromo-4-cloropyridazin-3(2H)-on

Dung dich ctua 5-amino-6-bromo-4-cloropyridazin-3(2H)-on (3 g, 13,4 mmol, 1,0
dwong lwgng), K2COs (3,7 g, 26,8 mmol, 2,0 duong luong) trong DMF (50 mL) da duoc
thém BnBr (2,5 g, 14,7 mmol, 1,1 duong lugng), hdn hop phéan g duge khudy ¢ 80°C
qua dém. Hon hop phan Gng da dugc pha lodng bang nude (50 mL) va duoc chiét xuét
bang EtOAc (50 mL x 3), cdc 16p hitu co két hop da duge rira bang nude mudi (50 mL),
duge lam khd qua NazSOs va dugce ¢ lai trong diéu kién 4p suit giam, phén du da duoc
tinh loc bang sic ky cdt nhanh trén gel silica dé tao ra 5-amino-2-benzyl-6-bromo-4-
cloropyridazin-3(2H)-on la chét rin mau tring (2,46 g, 59% san lugng). LC-MS (EST)
m/z 314, 316 [M+H]".

Buée B: etyl (E)-3-(4-amino-1-benzy1—5-cloro-6-oxo-1,6-dihydropyridazin—3-
yl)acrylat

Dung dich cua 5-amino-2-benzyl-6-bromo-4-cloropyridazin-3(2H)-on (2,46 g,
7.8 mmol, 1,0 duong lugng), K2COs3 (2,2 g, 15,6 mmol, 2,0 duong lugng), etyl (E)-3-
(4,4,5,5-tetramety1—1,3,2-di0xaborolan—2-yl)acrylat (1,94 g, 8,6 mmol, 1,1 duong lugng)
trong DMF (40 mL) da dugc thém Pd(dppf)Cl> (0,57 g, 0,8 mmol, 0,1 duong luong)
trong moi truong Na, hén hop phéan tng dugc khudy & 100°C trong 3 gio. Hon hgp phan
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{ing d4 dugc pha lodng bang H20 (50 mL) va dugce chiét xuét bing EtOAc (50 mL x 3),
cac 16p hitu co két hop da dugc ria bang nudc mudi (50 mL), dugc lam kho qua NazSO4
va dugc co lai trong didu kién 4p suét giam, phan du da duoc tinh loc bang séc ky cot
trén gel silica dé tao ra etyl (E)-3-(4-amino-1-benzy1-5-cloro—6-oxo-1,6—
dihydropyridazin-3-yl)acrylat la chét rin mau nau (1,89 g, 71% san lugng). LC-MS
(ESI): m/z 334 [M+H]".

Budc C: 2-benzyl-4-cloropyrido[3,2-c]pyridazin-3,6(2H,5H)-dion

Dung dich dugc khudy cta etyl (E)—3—(4-amino-1-benzy1—5-cloro-6-oxo-1,6-
dihydropyridazin-3-yl)acrylat (1,89 g, 5,66 mmol, 1,0 duong luong) trong EtOH (20
mL) dd dugc thém vao K,COs (2,34 g, 16,98 mmol, 3,0 duong luong), hdn hop phéan
ung dugc khudy & 80°C qua dém. Hdn hop phéan Gng da duoc pha lodng bang nude (30
mL) va duoc chiét xuét bing EtOAc (30 mL x 3), cac 16p hitu co két hop da duoc lam
kho qua NaxSOs va duge cd lai trong didu kién 4p suét giam dé tao ra 2-benzyl-4-
cloropyrido[3,2-c]pyridazin—3,6(2H,5H)-dion thd 12 chit rin mau nau (1,5 g), ma duoc
st dung & budc tiép theo ma khong tinh loc thém. LC-MS (ESI): m/z 288 [M+H]".

Budce D: 2-benzy1-4-(4-(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin—
3,6(2H,5H)-dion

Dung dich dugc khudy cta 2-benzy1-4-cloropyrido[3,2-c]pyridazin-3,6(2H,5H)-
dion (1,5 g, 5,2 mmol, 1,0 duong lugng), 2—(4-(diﬂ0metoxy)phenyl)-4,4,5,5-tetrametyl-
1,3,2-dioxaborolan (2 g, 7,2 mmol, 1,4 duong lugng), K2COs (1,54 g, 11,1 mmol, 2,1
duong lugng), X-Phos (0,52 g, 1,1 mmol, 0,2 duong lugng) trong hdn hop dioxan/H20
(88 mL, 10/1, theo thé tich) da duoc thém vao Pd(OAc) (0,12 g, 0,55 mmol, 0,1 duong
lugng) trong moi trudng Na. Hbn hop phan tmg dugc khudy & 110°C qua dém. Hon hop
phan (mg da dugce cd lai trong didu kién ap suét giam, dugc tinh loc bang sic ky cot trén
gel silica dé tao ra 2-benzy1—4-(4-(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin-
3,6(2H,5H)-dion (1,4 g, 68% san lugng) 1a chét rin mau tring. LC-MS (ESI): m/z 396
[M+H]".

Budc E: 2-benzy1-6-cloro-4-(4-(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin-
3(2H)-on

2-benzy1—4-(4-(diﬂometoxy)phenyl)pyrido[3 2-c]pyridazin-3,6(2H,5H)-dion
(400 mg, 1,01 mmol, 1,0 eq) dd dugc hoa tan trong POCI; (4 mL), hdn hgp thu duoc
duoc khudy & 80°C trong 4 gid. POCI; thira 33 dugc loai bo trong didu kién &p suét giam
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va phén du da dugce r6t 1én trén NaHCOs lam mat bang d4 (bdo hoa cé nudce) (20 mL)
va dugc chibt xuat biang DCM (30 mL x 3), céc 16p hiru co két hop d3 duge lam kho qua
Na>SO4 va dugc ¢d lai trong dicu kién ap sudt giam dé tao ra 2-benzyl-6-cloro-4-(4-
(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin—3 (2H)-on tho, 1a chit rdn mau vang (400
mg, 95% san lugng). LC-MS (ESD): m/z 414 [M+H]".

Buéc F: 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin-
3(2H)-on

Dung dich cua 2-benzyl-6-cloro-4-(4-(diﬂometoxy)phenyl)pyrido[3,2-
c]pyridazin-3(2H)-on (400 mg, 0,97 mmol, 1,0 dwong lugng), 2,2-difloetan-1-ol (396
mg, 4,8 mmol, 5,0 duong luong) trong THF khan (8 mL) da duge thém t-BuOK (541
mg, 4,8 mmol, 5,0 duong lugng) theo mot s phan & 0°C, sau khi thém, hon hop phan
ung duoc khudy & nhiét 4o phong qua dém. Hdn hop phan ung da dugc pha loang bing
H,0 (10 mL) va dugc chiét xudt bang EtOAc (30 mL x 3), cdc 16p hitu co két hop da
dugc 1am kho qua NaxSO4 va duge ¢o lai trong diéu kién ap suét giam, ph?m du d3 duoc
tinh loc bing sic ky cdt nhanh trén gel silica dé tao ra 6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin—3(2H)-on 1a chit rin mau vang (150 mg,
42% san lugng). LC-MS (ESI): m/z 370 [M+H]".

Budc G 6-(2,2-diﬂoetoxy)—4-(4-(diﬂometoxy)phenyl)-2-(2,3-dimetyl-ZH-
indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)-on (Phuong phép A)

Huyén pht duge khudy clia 6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin-3(2H)-on (70 mg, 0,19 mmol, 1,0 duong
luong) trong MeCN (3 mL) da dugc thém 5-bromo-2,3-dimetyl-2H-indazol (64,0 mg,
0,28 mmol, 1,5 dwong lugng), Cul (36,2 mg, 0,19 mmol, 1,0 duong luong), N N?-
dimetylxyclohexan-1,2-diamin (26,9 mg, 0,19 mmol, 1,0 duong luong) va CsF (57,6
mg, 0,38 mmol, 2,0 duong luong). Phan tng da dugc khudy 1én trong éng kin & 85°C
qua dém trong mdi truong Na va dugc co lai trong didu kién 4p suét giam. Phan du da
dugc tinh loc bang HPLC didu ché dé tao ra 6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)-2-(2,3-dimetyl-ZH-indazol-S -yl)pyrido[3,2-c]pyridazin-3(2H)-
on (Vi du 166).

IH NMR (400 MHz, DMSO-dg) 8: 8,07 (d, I = 9,4 Hz, 1H), 7,98 (d, ] = 1,4 Hz,
1H), 7,87 (d,J = 8,0 Hz, 2H), 7,62 (d, ] = 8,0 Hz, 1H), 7,42 (dd, J=9,1 Hz, 2,0 Hz, 1H),
7,35 (t, Jur = 72,0 Hz, 1H), 7,26 (d, J = 8,8 Hz, 2H), 7,06 (d, J = 9,4 Hz, 1H), 6,41 (tt,
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Jur = 54,4 Hz, J = 3,3 Hz, 1H), 4,59 (td, Jur = 15,1 Hz, J =3,3 Hz, 2H), 4,10 (s, 3H),
2,64 (s, 3H).

LC-MS (ESI): m/z 514 [M+H]".

Didu ché vi du 167 théng qua quy trinh chung II (Phuong phap B):
Phwong phap B:

(... ¢
N 7
HNT ST N B(OH), ¢ :©\N’

ZaNa e /N NS
o N™ 0" "CHF Cu(OAc)z,pridins Khéng khi o = N/ O/\CHF2
DMF
OCHF,

Bwéc G OCHF,

Budce G: 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-2-(1-metyl-1H—
benzo[d]imidazol-6-yl)pyrido[3,2-c]pyridazin—3(2H)-0n (Phuong phap B)

Huyén phu cua 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)pyrido[3,2-
c]pyridazin-3(2H)-on (70 mg, 0,19 mmol, 1,0 dwong lugng) trong DMF (5 mL) da dugc
thém axit l-metyl-lH-benzo[d]imidazol—6-ylboronic (33,4 mg, 0,23 mmol, 1,2 duong
luong), Cu(OAc): (34,5 mg, 0,19 mmol, 1,0 dvong luong) va pyridin (30,0 mg, 0,38
mmol, 2,0 duong luong). Sau khi hdn hop da dugc khudy 1én & 50°C qua dém trong moi
truong khong khi, hdn hop phéan Gng da duge lam dimg bang cach thém H0 (10 mL)
va dugc chiét xult bang EtOAc (10 mL x 3). Lép hitu co két hop da duge lam kho qua
Na,SO4 khan va duge co lai trong diéu kién ap suét giam, phén du da duoc tinh loc béng
HPLC didu ché dé tao ra 6-(2,2-diﬂoet0xy)-4-(4-(diﬂomet0xy)phenyl)-2-(1-metyl-lH-
benzo[d]imidazol-6-yl)pyrido[3,2-c]pyridazin—3(2H)-on (Vidu 167).

IH NMR (400 MHz, DMSO-ds) 3: 8,34 (s, 1H), 8,06 (d, ] =9,4 Hz, 1H), 7,92 (d,
7=1,8 Hz, 1H), 7,88 (d, J = 8,0 Hz, 2H), 7,79 (d, ] = 8,6 Hz, 1H), 7,47 (dd, J = 8,6 Hz,
2,0 Hz, 1H), 7,35 (t, Jur = 72,0 Hz, 1H), 7,26 (d, T = 8,8 Hz, 2H), 7,07 (d, ] = 9.4 Hz,
1H), 6,41 (tt, Jur = 54,4 Hz, 3,3 Hz, 1H), 4,60 (td, Jar = 15,1 Hz, 3,3 Hz, 2H), 3,88 (s,
3H).

LC-MS (ESI): m/z 500 [M+H]".

Didu ché vi du 321 thong qua quy trinh chung II (Phuong phép C):
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Budc H: 2-benzyl—4-(6-(diﬂomety1)pyridin—3-yl)-6-((etyl-ds)amino)pyrido[3,2-
c]pyridazin-3(2H)-on

Dung dich cua 2-benzyl-4-(6-(diﬂomety1)pyridin—3-yl)pyrid0[3,2-c]pyridazin-
3,6(2H,5H)-dion (250 mg, 0,66 mmol, 1,0 duong luong) trong DMF (2 mL) da duoc
thém BOP (436 mg, 0,99 mmol, 1,5 duong lugng) va DIEA (584 uL, 3,29 mmol, 5,0
dwong lugng), hdn hop phan Gng da dugc khudy 1én & nhiét do phong trong 1 gio, sau
d6 duoc thém etylamin-ds hydroclorua (86 mg, 0,99 mmol, 1,5 duong lugng), hdn hop
thu dugc da dugce khudy 1én & nhiét do phong thém 0,5 gid. Sau khi hoan thanh, phan
g da dugc lam dung béng cach thém nude da (10 mL) va dugce chiét xuét bang EtOAc
(10 ml x 3), dugc lam khd qua NazSO4 va duoc cd lai trong didu kién 4p suit giam, phan
du da dugc tinh loc bang sic ky cot nhanh trén gel silica dé tao ra 4-(6-
(diﬂometyl)pyridin—3-yl)-6-((ety1-ds)amino)pyridopyridazin—3(2H)-on (234 mg, 86%)
14 chét réin mau vang. LC-MS (ESI): m/z 413 [M+H]".

Budce I: 4-(6-(diﬂomety1)pyridin-3-yl)-6-((etyl-ds)amino)pyrido[3,2-
c]pyridazin-3(2H)-on

Dung dich cua 2-benzy1-4-(6-(diﬂometyl)pyridin-3-yl)—6-((ety1-
ds)amino)pyridopyridazin-3(2H)-on (185 mg, 0,45 mmol, 1,0 duong lugng) trong
THE/DMF (2 mL, 1/1) d& dugc thém t-BuOK (251 mg, 2,25 mmol, 5,0 duong luong),
hdn hop phén ung da dugc khudy 1én & 70°C trong 8 gid. Sau khi hoan thanh, 6 pH da
duoc diéu chinh thanh ~7 b%mg cach thém 1 N HCI (c6 nuée), sau do hdn hop da dugc
chiét xuét bing DCM (10 mL x 3). C4c 16p hitu co két hop da duge ria bang nudc mubi
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(20mL) va dugc 1am kho qua NaxSOs, dugc co lai trong diéu kién 4p sut giam, phan
du da duoc tinh loc bang sdc ky nhanh d8 tao ra 4-(6-(diflometyl)pyridin-3-yl)-6-((etyl-
ds)amino)pyridopyridazin-3(2H)-on (50 mg) la chit rén mau vang. LC-MS (ESI): m/z
323 [M+H]".

Budc I: 4-(6-(diﬂomety1)pyridin—3-yl)-6-((etyl—ds)amino)-2-(2-(mety1—d3)-2H-
indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)-on

Dung dich cua 4-(6-(diﬂometyl)pyridin—3-yl)-6-((etyl-
ds)amino)pyridopyridazin-3(2H)-on (50 mg, 0,16 mmol, 1,0 duong lugng) va 5-bromo-
2-(metyl-ds)-2H-indazol (50 mg, 0,23 mmol, 1,5 duong lugng) trong ACN (1 mL) da
dugc thém Cul (30 mg, 0,16 mmol, 1,0 duong lugng), CsF (47 mg, 0,31 mmol, 2,0
duong lugng), Nl,N2-dimetylxyclohexan—1,2-diamin (22 mg, 0,16 mmol, 1,0 duong
luong), hon hop thu dugc da dugc khudy 1én & 85°C trong 14 gid. Sau khi hoan thanh,
hdn hop phén ung dd duge pha loang bang H20 (5 mL), duge chiét xuét bang EtOAc
(10 mL x 3). Céc 16p hitu co két hop da dugc rira bing nude mudi (20 mL) va duge lam
khd qua Na»SOs, duge o lai trong diéu kién ap suét giam, phén du d3 duogc tinh loc
bang HPLC didu ché pha dao dé tao ra 4-(6-(diﬂometyl)pyridin—3-yl)-6-((ety1-
ds)amino)-2-(2-(metyl-d3)-2H-indazol-5-yl)pyridopyridazin—3 (2H)-on (Vi du 321).

IH NMR (400 MHz, DMSO-ds) 8 (ppm): 9,06 (s, 1H), 8,46 (d, J= 2,6 Hz, 2H),
8,39 (d, J = 8,0 Hz, 1H), 7,95 (s, 1H), 7,73 (d, J = 8,2 Hz, 1H), 7,66 (dd, J = 11,5,9.4
Hz, 2H), 7,42 (dd, J=9,2, 1,9 Hz, 1H), 6,99 (t, J= 55,1 Hz, 1H), 6,82 (d, J = 9.6 Hz,
1H).

LC-MS (ESI): m/z 456 [M+H]".

Didu ché vi du 322 thong qua quy trinh chung Ila (Phuong phép C):

. /\/COZEt Ho 7 N\ F
N PMB. Ny B" PinB PMB. N ANUCOEt e PMB N HO-B'(:)'(F
PMBCI, K,CO3 Pd(dppf)Clz, K2CO3 NS 23 P -
_PMBEL B2 —_— —_—
P “NH, | DwF 0P NH, DMF o> NH, EtOH o N0 pd(OAc),, X-Phos, KCOs
al Cl el cl dioxan-H20
1 Budc A 2 Buwéc B 3 Buéc C 4 Buwéc D

P = o
1) BOP, DIEA, DMF N” "CFs  TfOH, EtsSiH CullL, CsF 8 PN
— " .
MeCN
2) CF3CHoNH 7
) CF3CHZNH2 TFA NHMe i
e <
= “"NHM:
e CHF,
Buwéc E BuécF Buoc G

Budc A: 5 -amino-6-br0m0-4-cloro—2-(4-metoxybenzyl)pyridazin—3 (2H)-on
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Dung dich cua 5-amino-6-bromo-4-cloropyridazin-3(2H)-on (2,0 g, 8,91 mmol,
1,0 duong lugng) va KoCOs (2,5 g, 17,8 mmol, 2,0 duong lugng) trong DMF (20 mL)
da dugc thém PMBCI (1,3 mL, 9,8 mmol, 1,1 duwong luong), hdn hop phan ung dugc
khudy & 80°C trong 14 gio. Sau khi hoan thanh, hdn hop phan tmg da dugc pha loang
bing nude (50 mL) va duge chiét xut bang EtOAc (50 mL x 3), cac 16p hiru co két hop
da duge rira bang nuéce mudi (50 mL), dugc 1am kho qua NaxSO4 va duoc cd lai trong
didu kién 4p suét giam, phén du da dugc tinh loc bang sac ky cdt nhanh trén gel silica
dé tao ra 5-amino-6-bromo-4-cloro-2-(4-metoxybenzyl)pyridazin-3(2H)-on (2,0 g,
45%) 13 chét rén mau tring. LC-MS (ESY): m/z 344 [M+H]".

Buéc  B: etyl (E)-3-(4-amino-5-cloro-1-(4-met0xybenzy1)-6-oxo-1,6-
dihydropyridazin-3-yl)acrylat

Dung dich cua 5_amino-6-bromo-4-cloro-2-(4-metoxybenzyl)pyridazin-3(2H)-
on (2,0 g, 5,8 mmol, 1,0 dwong lugng), K2COs (2,0 g, 14,5 mmol, 2,5 dwong lugng) va
etyl (E)-3-(4,4,5,5-tetramety1—1,3,2-dioxaborolan—Z-yl)acrylat (1,44 g, 6,4 mmol, 1,1
dwong lugng) trong DMF (20 mL) da dwoc thém Pd(dppf)Cla (0,43 g, 0,6 mmol, 0,1
dwong lugng), hdn hop phan tmg dugce khudy & 100°C trong mdi trudong N2 trong 5 gio.
Hdn hgp phan ing da dugc pha lodng bang H,0 (30 mL) va dugc chiét xuét bang EtOAc
(50 mL x 3), cac 16p hitu co két hop da duogc rira bang nudc mubi (40 mL), dugc 1am
kho qua NazSO4 va dugc ¢d lai trong didu kién 4p suét giam, phan du da dugc tinh loc
bang séc ky cot dé tao ra trén gel silica dé tao ra etyl (E)-3-(4-amino-5-cloro-1-(4-
metoxybenzyl)-é-oxo-1,6-dihydropyridazin-3 -yl)acrylat 1a chit rén mau ndu (1,4 g,
53%). LC-MS (ESI): m/z 364 [M+H]*.

Budc C: 4-cloro-2-(4-metoxybenzyl)pyrido[3,2-c]pyridazin-3,6(2H,5H)-dion

Dung dich duoc khudy cta etyl (E)—3-(4-amin0-5-cloro-1-(4-met0xybenzyl)-6-
oxo-1,6-dihydropyridazin-3-yl)acrylat (1.4 g, 3,85 mmol, 1,0 duong luong) trong EtOH
(20 mL) d& dugc thém vao K>COs (1,6 g, 11,54 mmol, 3,0 duong lugng), hén hop phéan
ung dugc khudy & 80°C trong 14 gio. Hdn hop phan Gng dd dugc pha loang bang nude
(30 mL) va dugc chiét xuét bang EtOAc (30 mL x 3), cac 16p hitu co két hop da dugc
Jam kho qua Na2SOq4 va dugc ¢ lai trong didu kién 4p sudt giam dé tao ra 4-cloro-2-(4-
metoxybenzyl)pyrido[3,2-c]pyridazin—3,6(2H,5H)—di0n tho (0,6 g, tho) 1a chét rin mau
nau, ma dugc st dung & bude tiép theo ma khong tinh loc thém. LC-MS (ESI): m/z 318
[M+H]".

-117 -



43953

118/183

Budce D: 4-(6-(diﬂometyl)pyridin-3-yl)-2-(4-met0xybenzyl)pyrido[3,2-
c]pyridazin-3,6(2H,5H)-dion

Dung dich cua 4-clor0-2-(4-metoxybenzyl)pyrid0[3,2-c]pyridazin—3,6(2H,5H)—
dion (0,2 g, 0,63 mmol, 1,0 duong lugng), 2-(4-(diflometoxy)phenyl)-4.,4,5,5-
tetrametyl-1,3,2-dioxaborolan (152 mg, 0,88 mmol, 1,4 duong luong), K2CO3 (217 mg,
1,57 mmol, 2,5 duong lugng) va X-Phos (33 mg, 0,06 mmol, 0,1 duong lugng) trong
hdn hop 1,4-dioxan/H>O (8 mL, 10/1, theo thé tich) di dugc thém Pd(OAc): (15 mg,
0,06 mmol, 0,1 duong luong), hoén hop phan tng duge khudy & 110°C trong moi trudng
Nz qua dém. Sau khi hoan thanh, hdn hop phan tmg da dugc cd lai trong diéu kién 4p
sut giam, phﬁn du da duogc tinh loc bé’tng séc ky cot trén gel silica dé tao ra 4-(6-
(diﬂomety])pyridin—3-yl)—2-(4-metoxybenzyl)pyrid0 [3,2-c]pyridazin-3,6(2H,5H)-dion
(120mg, 46%) 12 chét rén mau tring. LC-MS (ESI): m/z 411 [M+H]*.

Budc E: 4-(6-(diﬂometyl)pyridin—3-yl)—2-(4-metoxybenzy1)-6-((2,2,2-
trifloetyl)amino)pyrido[3 ,2-c]pyridazin-3(2H)-on

Dung dich cua 4-(6-(diﬂometyl)pyridin—3-yl)-2-(4-met0xybenzyl)pyrid0[3,2-
c]pyridazin-3,6(2H,5H)-dion (100 mg, 0,24 mmol, 1,0 duong luong) trong DMF (2 mL)
d3 duogc thém BOP (180 mg, 0,36 mmol, 1,5 duong lugng) va DIEA (157 mg, 1,22
mmol, 5,0 duong luong), hdn hop phéan tng da duge khudy 1én & nhiét do phong trong
1 gio, sau do 2,2 2-trifloetan-1-amin (36 mg, 0,36 mmol, 1,5 duong luong) da dugc
thém vao, hon hop thu dugc da duge khudy 1én & nhiét do phong thém 0,5 git. Sau khi
hoan thanh, phan tmg da dugc lam dung bang cach thém nude da (10 mL) va dugc chiét
xuét b??mg EtOAc (10 ml x 3), dugc lam kho qua Na2SO4 va duge ¢0 lai trong diéu kién
ap sudt giam, phan du da duoc tinh loc bang sic ky cot nhanh trén gel silica dé tao ra 4-
(6-(diﬂometyl)pyridin—3-yl)-2-(4-met0xybenzyl)-6—((2,2,2-triﬂoety1)arnino)pyrido[3,2-
c]pyridazin-3(2H)-on (80 mg, 67%) la chét rAn mau vang. LC-MS (ESI): m/z 492
[M+H]".

Bude F: 4-(6-(diﬂometyl)pyridin-3-yl)—6-((2,2,2-triﬂoetyl)amino)pyrido[3,2-
c]pyridazin-3(2H)-on

Dung dich cua 4-(6-(diﬂometyl)pyridin-3-yl)—2-(4-metoxybenzyl)-6-((2,2,2-
triﬂoetyl)amino)pyrido[3,2-c]pyridazin—3(2H)-on (80 mg, 0,16 mmol, 1,0 duong luong)
trong TFA (2 mL) da duge thém TfOH (142 pL, 1,6 mmol, 10,0 duong lugng) va EtsSiH
(128 pL, 0,8 mmol, 5,0 duong luong), hdn hop phéan tng da duge khuéy 1én & nhiét do
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phong trong 2 gid. Sau khi hoan thanh, phan tmg da dugc lam ding v6i 10 mL NaHCO:3
(biio hoa ¢6 nudc), duge chiét xuat bang EtOAc (10 mL x 3). Céc 16p hitu co két hop da
dugce rira biang nudce mubi (20mL) va duge 1am khod qua NaxSOs, dugc ¢o lai trong diéu
kién ap suit giam, phén du da dugce tinh loc bing séc ky nhanh trén gel silica dé tao ra
4-(6-(diﬂometyl)pyridin-3-yl)-6-((2,2,2-triﬂoetyl)amino)pyrido[3,2-c]pyridazin-
3(2H)-on (40 mg, 66 %) 1a chit rin mau vang. LC-MS (ESI): m/z 372 [M-+H]".

Buoc G 4-(6-(diﬂomety1)pyridin-3-yl)-2-(4-(metoxy-ds)phenyl)-6-((2,2,2-
triﬂoetyl)amino)pyrido[3,2-c]pyridazin-3(2H)-on (Vidu 322)

4-(6-(diﬂometyl)pyridin—S-yl)-2-(4-(metoxy-d3)pheny1)-6-((2,2,2-
triﬂoetyl)amino)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 322) da dugc tbng hop tir 4-
(6-(diﬂomety1)pyridin—3-yl)-6-((2,2,2-triﬂoety1)amino)pyrid0[3,2-c]pyridazin-3(2H)-
on & 1-bromo-4-(metoxy-ds)benzen thong qua quy trinh chung II (Phuong phap C,
Budc J).

'H NMR (400 MHz, DMSO-ds) 8 (ppm): 8,98 (s, 1H), 8,93 (t, J= 5.9 Hz, 1H),
8,30 (dd, J = 8,0 Hz, 1,6 Hz, 1H), 7,79 (d, J = 9,5 Hz, 1H), 7,73 (d, J = 8,2 Hz, 1H),
7.59-7,53 (m, 2H), 7,09-7,04 (m, 2H), 7,00 (t, Jur = 56,0 Hz, 1H), 6,93 (d, J= 9,5 Hz,
1H), 4,23-4,15 (m, 2H).

LC-MS (ESI): m/z 481 [M+H]".

Quy trinh d4 n6i trén dung cho quy trinh chung II (Phuong phép A) da dugc st
dung dé tdng hop céac hop chét sau bing cach st dung cac nguyén liéu ban dau thich

hop:

S6 hop chét Céu tric Dic diém
Vidu 168 N LC-MS (ESI: m/z 4291
@N’N\ N [M+H]+.

AP o~ | TH NMR (400 Mz, DMSO-de)
§: 9,00 (dd, J = 4,4 Hz, 1,6 Hz,
1H), 8,51 (d, 1=7,2 Hz, 1H), 8,37

Cl (d, T =24 Hz, 1H), 8,17 (d, T =
4-(4-cloropheny1)-6-etoxy-2- 9,2 Hz, 1H), 8,07 (dd, J = 8,8 Hz,
(quinolin-6-yl)pyrido[3,2- J =24 Hz, 1H), 8,01 (d, ] =9.2
c]pyridazin-3(2H)-on Hz, 1H), 7,83 (d, T = 8,8 Hz, 2H),

7.64 (dd, J = 8,4 Hz, 4,4 Hz, 1H),
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7.52(d,J = 8,8 Hz, 2H), 7,0 (d, J
=92 Hz, 1H), 4,34 (q, 1=6,8 Hz,
2H), 1,32 (t, T = 7,2 Hz, 3H).

Vi dy 169 </N]©\ LC-MS (ESI: m/z 503.0
s MR RN [M-+H]+.
0P P N 0" CHF, | 1H NMR (400 MHz, DMSO-de)
§: 9,53 (s, 1H), 8,54 (d, T = 2,0
Hz, 1H), 8,24 (d, J = 8,4 Hz, 1H),
OCHF,
. 8,06 (d, J =9,2 Hz, 1H), 7,88 (d,
2-(benzo[d]thiazol-6-y1)-6-
. J=8,8 Hz, 2H), 7,85 (dd, J = 8,8
(2,2-difloetoxy)-4-(4-
(diflometoxy phenyDpyrido3 Hz, 2,4 Hz, 1H), 7,35 (t, Jur =
iflometoxy)phenyl)pyrido|5,
o 74,0 Hz, 1H), 7,26 (d, = 8,8 Hz,
2-c]pyridazin-3(2H)-on
2H), 7,09 (d, I = 9,6 Hz, 1H), 6,41
(tt, Jur = 54,4 Hz, ] = 3,2 Hz, 1H),
4,60 (td, Jur = 15,2 Hz,]=3,2 Hz,
2H).
Vidu 170 <\1: X LC-MS (ESI: m/z 486.0
NN AN [M+H]+.
0P N7 0" CHF, | 1H NMR (400 MHz, DMSO-ds)
§:9,13 (s, 1H), 8,11 (s, 1H), 8,06
(d, = 9,6 Hz, 1H), 7,87 (d, J =
OCHF,

6-(2,2-difloetoxy)-4-(4-
(diflometoxy)phenyl)-2-
(imidazo[1,2-a]pyridin-6-
yl)pyrido[3,2-c]pyridazin-
3(2H)-on

8.8 Hz, 2H), 7,73 (d, J = 9,6 Hz,
1H), 7,70 (s, 1H), 7,58 (dd, T=9.6
Hz, 1,6 Hz, 1H), 7,35 (t, Jur =
74,0 Hz, 1H), 7,26 (d, T =8,8 Hz, |
2H), 7,10 (d, ] =9,2 Hz, 1H), 6,37
(tt, Jur = 54,4 Hz, J = 3,2 Hz, 1H),
4,60 (td, Jur = 15,2 Hz, ] =3,2 Hz,
2H).
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Vidu 171 —N’N\ LC-MS (ESI): m/z 530,0
(duoc  tong = NS [M+H]+.
hop  bing O AW O | 1 NMR (400 MHz, DMSO-ds)
cach st dung §: 8,12 (d, J = 1,6 Hz, 1H), 8,07
5-bromo-3- Senr, (d, 7 = 9,6 Hz, 1H), 7,86 (d, J =
metoxy-2- 6-(2,2-difloetoxy)-4-(4- 8,8 Hz, 2H), 7,49 (d, ] = 9,2 Hz,
metyl-2H- (diflometoxy)phenyl)-2-(3- 1H), 7,37 (dd, J =9,2 Hz, 2,0 Hz,
indazol (Tai | metoxy-2-metyl-2H-indazol-5- 1H), 7,34 (t, Jur = 74,0 Hz, 1H),
liu tham | yl)pyrido[3,2-c]pyridazin- 7,25 (d, T = 8,8 Hz, 2H), 7,06 (d,
khéo: 3(2H)-on J =92 Hz, 1H), 6,40 (tt, Jur =
Organic 54 4 Hz, J=3,2 Hz, 1H), 4,59 (td,
Letters, 2011, Jur = 15,2 Hz, J = 3,2 Hz, 2H),
13, 3138- 4,29 (s, 3H), 3,91 (s, 3H).
3141)
Vidu 172 MeO—(’ND\ LC-MS (ESI): m/z 5300
(dugc  tong h NS [M+H]+.
hop  bing 07N NTNOTTCHR: | i MR (400 MHz, DMSO-ds)
cach st dung 5: 8,05 (d, 1 = 9,2 Hz, 1H), 7,86
6-bromo-2- OCHF, (d, T = 8,4 Hz, 2H), 7,68 (d, T =
metoxy-1- | 6-(2,2-difloetoxy)-4-(4- 2.0 Hz, 1H), 7,52 (d, J = 8,4 Hz,
metyl-1H- (diflometoxy)phenyl)-2-(2- 1H), 7,34 (dd, ] = 8,4 Hz, 2,0 Hz,
benzo[d]imid | metoxy-1-metyl-1H- 1H), 7,34 (t, Jur = 74,0 Hz, 1H),

azol (Tai liéu
tham  khao:
Heterocycles,
2008, 75,
1907-1911)

benzo[d]imidazol-6-
yl)pyrido[3,2-c]pyridazin-
3(2H)-on

7,24 (d, J = 8,4 Hz, 2H), 7,06 (d,
J =92 Hz, 1H), 6,36 (it, Jur =
54,4 Hz, J=3,2 Hz, 1H), 4,60 (td,
Jur = 15,2 Hz, J = 3,2 Hz, 2H),
4,15 (s, 3H), 3,57 (s, 3H).
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Vi dy 173 s LC-MS (ESD): m/z 4821
NS [M+H]+.

07 N7 0" CHF, | 1H NMR (400 MHz, DMSO-ds)

5: 8,07 (d, J = 9,2 Hz, 1H), 7,98

& (d, T=2,0 Hz, 1H), 7.82 (d, ] =

4-(4-clorophenyl)-6-(2,2- 8,4 Hz, 2H), 7,61 (d, J = 9,2 Hz,

difloctoxy)-2-(2,3-dimetyl-2H- | 1H), 7:31 (d,J=8,8 Hz, 2H), 7,41

indazol-5-yl)pyrido[3,2- (dd, J=9,2 Hz, 2,0 Hz, 1H), 7,07

c]pyridazin-3(2H)-on (d,J=9,2 Hz, 1H), 6,41 (tt, Jur =

54,2 Hz, 1 =3,2 Hz, 1H), 4,59 (td,

Jur = 15,2 Hz, T = 3,2 Hz, 2H),

4,10 (s, 3H), 2,64 (s, 3H).

Vidu 174 s LC-MS (ESD: m/z 4981
(duogc tong MeO/ N N; N R [M-+H]+.

hop  bang o N~ 07 CHF, | 1H NMR (400 MHz, DMSO-de)

cach sir dung 8: 8,12 (d, J = 2,0 Hz, 1H), 8,08

5-bromo-3- 4 (d, T =92 Hz, 1H), 7.82 (d,J =

metoxy-2- 4-(4-clorophenyl)-6-(2,2- 8.4 Hz, 2H), 7,51 (d, J = 8.4 Hz,

metyl-2H- | difloetoxy)-2-(3-metoxy-2- 2H), 7,48 (s, 1H), 7,36 (dd, T=9,2

indazol (Tai

metyl-2H-indazol-5-

Hz, 2,0 Hz, 1H), 7,07 (d, ] =9,2

liu tham | y1)pyrido[3,2-c]pyridazin- Hz, 1H), 6,40 (tt, Jur = 54,4 Hz, J
khéao: 3(2H)-on =3,2 Hz, 1H), 4,58 (td, Jur = 15,2
Organic Hz, J = 3,2 Hz, 2H), 4,29 (s, 3H),
Letters, 2011, 3,91 (s, 3H).

13, 3138-

3141)

Vidu 175 _N,N\ LC-MS (ESI): mw/z 5332
(dugc  tong DaCO/ N'N; \/ R [M+H]+.

hop  bang N"707 "CHF2 | 111 NMR (400 MHz, DMSO-de)
cach su dung 5: 8,12 (d, J = 1,2 Hz, 1H), 8,07
5-bromo-3- OCHF;

(metoxy-ds3)-

(, J = 9,6 Hz, 1H), 7,87 (d,J =

8,8 Hz, 2H), 7,50 (d, J = 9,2 HzJ
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2-metyl-2H- | 6-(2,2-difloetoxy)-4-(4- 1H), 7,37 (dd, J =9,2 Hz, 1,6 Hz,
indazol (Tai | (diflometoxy)phenyl)-2-(3- 1H), 7,34 (t, Jur = 74,0 Hz, 1H),
liéu tham | (metoxy-ds)-2-metyl-2H- 7,25 (d, J = 8,8 Hz, 2H), 7,07 (d,
khéao: indazol-5-yl)pyrido[3,2- J =92 Hz, 1H), 6,40 (tt, Jur =
Organic c]pyridazin-3(2H)-on 54,2 Hz, J =3,2 Hz, 1H), 4,59 (td,
Letters, 2011, Jur = 15,2 Hz, J = 3,2 Hz, 2H),
13, 3138- 3,91 (s, 3H).
3141)
Vidu 176 N7 LC-MS (ESI): m/z 498 [M+H]+.
X NS 1H NMR (400 MHz, DMSO-ds)
0PN N7 oA(F 59,48 (d, J=5.9 Hz, 1H), 8,63 (d,
P l7=92Hz 1H), 8,51 (d, T =22
Hz, 1H), 8,38 (d, J = 5,8 Hz, 1H),
OCHF,
_ . 8,30 (dd, T = 9.1, 2,3 Hz, 1H),
2-(cinnolin-6-y1)-6-(2,2-
_ 8,08 (d, J = 9,4 Hz, 1H), 7,94-
difloetoxy)-4-(4-
. . 7,86 (m, 2H), 7,36 (t, ] = 73,9 Hz,
(diflometoxy)phenyl)pyrido[3,
o 1H), 7,32-7,22 (m, 2H), 7,12 (d,J
2-c]pyridazin-3(2H)-on
=94 Hz, 1H), 6,41 (tt, J = 54,3,
3,3Hz, 1H),4,61 (td,J=15,1,3,3
Hz, 2H).
Vidu 177 LC-MS (ESI): m/z 504 [M+H]+.

OCHF,
6-(2,2-difloetoxy)-4-(4-
(diflometoxy)phenyl)-2-(2,3-
dihydrobenzo[b][1,4]dioxin-6-
yl)pyrido[3,2-c]pyridazin-
3(2H)-on

1H NMR (400 MHz, DMSO-ds)
58,02 (d, J=9,4 Hz, 1H), 7,84 (d,
T = 8.8 Hz, 2H), 7,34 (t, T = 74,0
Hz, 1H), 7,24 (d, T = 8,7 Hz, 2H),
7.20 (d, J = 2,5 Hz, 1H), 7,12 (dd,
T=287,2,5Hz, 1H), 7,05 (d, ] =
9.4 Hz, 1H), 7,00 (d, ] = 8,7 Hz,
1H), 6,39 (tt, J = 54,1, 3,3 Hz,
1H), 4,57 (td, T = 15,1, 3.4 Hz,
2H), 4,31 (s, 4H).
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Vidu 178 <)J©\ LC-MS (ESI): m/z 488 [M+H]+.
NS 1H NMR (400 MHz, DMSO-de)
PN oY | 88,03 (d, T=9.4Hz, 1H), 7.84 (d,
Py =88 Mz 2H), 7,51 (d, T =22
- Hz, 1H), 7,39-7,35 (m, 1H), 7,35

(t, = 74,2 Hz, 1H), 7,24 (d, ] =
8.8 Hz, 2H), 7,05 (d, J = 9.4 Hz,
1H), 6,89 (d, T=28,5 Hz, 1H), 6,39
(tt, J = 54,4, 3,3 Hz, 1H), 4,67-
4,51 (m, 4H), 3,26 (t, T = 8,8 Hz,

6-(2,2-difloetoxy)-4-(4-
(diflometoxy)phenyl)-2-(2,3-
dihydrobenzofuran-5-
yl)pyrido[3,2-c]pyridazin-

3(2H)-on

2H).
Vidu 179 (/NJQ\ LC-MS (ESI): m/z 498 [M+H]+.
Nx NS 1H NMR (400 MHz, DMSO-ds)
07 N o/\/F §9.76 (s, 1H), 9,41 (s, 1H), 8,58
P (d,7=24Hz, 1H), 8,38 (dd, T =
9.0, 2,4 Hz, 1H), 8,20 (d, T =9,0

OCHF,

Hz, 1H), 8,09 (d, J = 9,4 Hz, 1H),
7.90 (d,J = 8,7 Hz, 2H), 7,35 (t.J
= 73,8 Hz, 1H), 7.27 (d, T = 8,8
Hz, 2H), 7,12 (d, T = 9,4 Hz, 1H),
6,41 (t, ] = 54,4 Hz, 1H), 4,61 (td,
T=15,1,3,3 Hz, 2H).

6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)-z_
(quinazolin-6-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

Vi du 180 EOD\ LC-MS (ESI): m/z 517 [M+H]+.
: LN 1H NMR (400 MHz, DMSO-ds)
AN o |8 801 (d, J = 9,4 Hz, 1H), 7,87

F' 17,79 (m, 2H), 7,32 (t, 1 =74,0 Hz,
1H), 7,24 (d, ] = 8,8 Hz, 2H), 7,03

OCHF (d, T = 9,4 Hz, 1H), 6,92 (s, 1H),
6-(2,2-difloetoxy)-4-(4- 6.79 (br s, 2H), 6,38 (tt, J = 54.4,
(diflometoxy)phenyl)-2-(4- 3.4 Hz, 1H), 4,57 (td, 1=15,1,3.4
metyl-3,4-dihydro-2H- Hz, 2H), 4,29 (dd, J=5.3,3,5 Hz,

benzo[b][1,4]oxazin-6-
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yD)pyrido[3,2-c]pyridazin- 2H), 3,29 (t, J = 4,4 Hz, 2H), 2,83
3(2H)-on (s, 3H).

Vidu 181 N LC-MS (ESI): m/z 471 [M+H]+.
\©\N’N\ “ 1H NMR (400 MHz, DMSO-ds)
N § 8,10-8,01 (m, 3H), 7,95 (d,J =
F |83 Hz 2H), 7,85 (d, J = 8,8 Hz,
2H), 7,35 (t, J = 74,0 Hz, 1H),
OCHF 725 (d, J = 8,5 Hz, 2H), 7,10 (d,
4-(6-(2,2-difloetoxy)-4-(4- 1=9,4 Hz, 1H), 6,40 (tt, 1 = 54,3,
(diflometoxy)phenyl)-3- 3,4 Hz, 1H), 4,59 (td,1=15,1,3,4
oxopyrido[3,2-c]pyridazin- Hz, 2H).
2(3H)-yl)benzonitril
Vi du 182 _N,Njij\ LC-MS: m/z 501,1 (M+H)+.
NSNS 1H NMR (400 MHz, DMSO-ds)
YN O/WF/F 5: 827 (d, 7 = 1,2 Hz, 1H), 8,07
(d, J =92 Hz, 1H), 7,87 (d, T =
OCHF, 8,8 Hz, 2H), 7,70 (dd, ] =9,2 Hz,
6-(2,2-difloetoxy)-4-(4- 2,0 Hz, 1H), 7,34 (t, Jar = 74,0
(diflometoxy)phenyl)-2-(2- Hz, 1H), 7,25 (d, J = 8,8 Hz, 2H),
metyl-2H- 7,08 (d, T = 9,6 Hz, 1H), 6,40 (it,
benzo[d][1,2,3]triazol-5- Jur = 54,4 Hz, 3,2 Hz, 1H), 4,58
yI)pyrido[3,2-c]pyridazin- (td, T = 14,8 Hz, 3,6 Hz, 2H), 4,56
3(2H)-on (s, 3H).
Vidu 183 _N LC-MS: m/z 497,1 (M+H)+.
&;@\N/N\ N 1H NMR (400 MHz, DMSO-de)
PN O/\rF 5: 9,01 (s, 1H), 8,51 (d, J = 8,4
F | Hz, 1H), 8,37 (s, 1H), 8,12-8,02
(m, 1HD), 7,89 (d, J = 8,0 Hz, 2H),
OCHF2 7,68-7,59 (m, 1H), 7,35 (t, Jur =
6-(2,2-difloetoxy)-4-(4- 74,0 Hz, 1H), 7,26 (d, J = 8,0 Hz,
(diflometoxy)phenyl)-2- 2H), 7,10 (d, J=9,6 Hz, 1H), 6,41
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(quinolin-6-yl)pyrido[3,2- (tt, Jur = 54,4 Hz, 3,6 Hz, 1H),
c]pyridazin-3(2H)-on 4,60 (td, J=14,8 Hz, 3,6 Hz, 2H).
Vidu 184 N'Nﬁ LC-MS: m/z 487,1 (M+H)+.
NSNS NS 1H NMR (400 MHz, DMSO-de)
NN o T | 819,41 (s, 1H), 9,18 (s, 1HD), 8,06
ol 7=92Hz 1H), 7.94 (4, T =
. 9.6 Hz, 1H), 7,87 (d, ] = 8,4 Hz,

2H), 7,75 (dd, T =9,2 Hz, 2,0 Hz,
1H), 7,35 (t, Jur = 74,0 Hz, 1H),
7.26 (d, J = 8,4 Hz, 2H), 7,12 (d,
] =92 Hz, 1H), 6,40 (tt, Jur =
54.4 Hz, 3,6 Hz, 1H), 4,60 (td, J
= 14,8 Hz, 3.6 Hz, 2H).

2-([1,2,4]triazolo[4,3-
a]pyridin-6-y1)-6-(2,2-
difloetoxy)-4-(4-
(diflometoxy)phenyl)pyrido([3,
2-c]pyridazin-3(2H)-on

Vi du 185 d LC-MS: m/z 475,1 (M+H)+.
N 1H NMR (400 MHz, DMSO-ds)
AN AN
P E 5:8,02(d, J=9,2 Hz, 1H), 7,83
o) N O/Y
(d, J = 8,8 Hz, 2H), 7,40 (d, J =

8.8 Hz, 2H), 7,33 (t, Jur = 74,0

OCHF, Hz, 1H), 7,23 (d, J = 8,8 Hz, 2H),
6-(2,2-difloetoxy)-4-(4- 7,03 (d, T = 9,2 Hz, 1H), 6,62 (d,
(diflometoxy)phenyl)-2-(4- J = 8,8 Hz, 2H), 6,39 (it, Jur =
(metylamino)phenyl)pyrido[3,2 54,4 Hz, 3,2 Hz, 1H), 6,06 (q, J =
-c]pyridazin-3(2H)-on 4,8 Hz, 1H), 4,56 (td, Jur = 14,8

Hz, 3,2 Hz, 2H), 2,73 (d, T = 4,8
Hz, 3H).

Vi du 186 </N l LC-MS: m/z 466,1 (M+H)+.

S 1H NMR (400 MHz, DMSO-ds)
PN N o/\/F §: 9,05 (s, 1H), 8,66 (s, 1H), 8,12

F (d, T =92 Hz, 1H), 7,85 (d, ] =

8.8 Hz, 2H), 7,37 (t, Jur = 74,0

OCHF Hz, 1H), 7,28 (d, ] = 8,8 Hz, 2H),

7,17 (d, I = 9,2 Hz, 1H), 6,40 (tt,
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6-(2,2-difloetoxy)-4-(4-
(diflometoxy)phenyl)-2-
(thiazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

Jur = 54,4 Hz, 3,2 Hz, 1H), 4,58
(td, Jur = 15,2 Hz, 3,2 Hz, 2H).

Viduy 187
(duge tbng
hop bang

cach st dung
4-
metoxyxyclo
hex-1-en-1-yl
triflometansu
Ifonat  (Tai
liéu tham
khao: Journal
of American
Chemical
Society,
2018, 140,

2446-2449)

QL
N,N

I
~
F
OCHF,

6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)-2-(4-
metoxyxyclohex-1-en-1-
yl)pyrido[3,2-c]pyridazin-
3(2H)-on

LC-MS: m/z 480,1 (M+H)+.

1H NMR (400 MHz, DMSO-ds)
5: 8,03 (d, ] = 9,2 Hz, 1H), 7,81
(d, J = 8,4 Hz, 2H), 7,33 (t, Jur =
74,0 Hz, 1H), 7,32 (d, 1 = 8,8 Hz,
2H), 7,02 (d, ] =9.6 Hz, 1H), 6,37
(tt, Jur = 54,4 Hz, 3,2 Hz, 1H),
5.94-5,89 (m, 1H), 4,55 (td, Jur =
14,8 Hz, 3,2 Hz, 2H), 3,63-3,52
(m, 1H), 3,31 (s, 3H), 2,61-2,41
(m, 3H). 2,24-2,15 (m, 1H), 2,03-
1,92 (m, 1H), 1,85-1,71 (m, 1H).

Quy trinh d4 noi trén dung cho quy trinh chung II (Phuong phap B) da duoc sur

dung dé tbng hop céac hop chét sau bing cach sit dung cic nguyén lidu ban déau thich

hop:
Hop chit sb CAu tric Dic diém
Viau1ss | NS LC-MS (ESD): m/z 447 [M+H]+.
AN 1H NMR (400 MHz, DMSO-ds)
WO |58,82-8.76 (m, 2HD), 8,05 (d, T =
" 9.5 Hz, 1H), 7,89-7,78 (m, 4H),
7.35 (t, T = 74,0 Hz, 1H), 7,26 (d,
OCHF,

T = 8,8 Hz, 2H), 7,10 (d, ] = 9,4
Hz, 1H), 6,40 (it, ] = 54,3,3,3 Hz,
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6-(2,2-difloetoxy)-4-(4- 1H), 4,59 (td, J = 15,1, 3,3 Hz,
(diflometoxy)phenyl)-2- 2H).

(pyridin-4-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

Vi du 189 0 LC-MS: m/z 503,1 (M+H)+.
\N)K@L N {H NMR (400 MHz, DMSO-de)
1 5: 8.59 (q, J = 4,4 Hz, 1H), 8,05
L 1@ 1=96Hz 1H), 7,99 (d, T =
8.8 Hz, 2H), 7,85 (d, ] = 8,8 Hz,

OCHF> 2H), 7,81 (d, J = 8,4 Hz, 2H), 7,34
4-(6-(2,2-difloetoxy)-4-(4- (t, Jur = 74,0 Hz, 1H), 7,25 d,7=
(diflometoxy)phenyl)-3- 8,8 Hz, 2H), 7,08 (d, J = 9,6 Hz,
oxopyrido[3,2-c]pyridazin- 1H), 6,39 (tt, Jur = 54,4 Hz, 3,6

2(3H)-yD)-N-metylbenzamit | py7, 1H), 4,58 (td, ] = 14,8 Hz, 3,2
Hz, 2H), 2,82 (d, J = 4,8 Hz, 3H).

Vi du 190 cl LC-MS: m/z 480,1 (M+H)+.
\@LN,N\ N 1H NMR (400 MHz, DMSO-de)
PPN o/\(F 5: 8,04 (d, J = 9,6 Hz, 1H), 7,84

F | (d, T=88Hz 2H), 773 (d,T =
8.8 Hz, 2H), 7,63 (d, J = 8,8 Hz,

OCHF> 2H), 7,34 (t, Jur = 74,0 Hz, 1H),

2-(4-clorophenyl)-6-(2,2- 7.24 (d, T = 8,8 Hz, 2H), 7,07 (d,

difloetoxy)-4-(4- J = 9,6 Hz, 1H), 6,39 (tt, Jur =

(diflometoxy)phenyl)pyrido[3, 54,0 Hz, 3,2 Hz, 1H), 4,58 (td, J
2-c]pyridazin-3(2H)-on = 15,2 Hz, 3,2 Hz, 2H).

Vi du 191 F LC-MS: m/z 464,1 (M+H)+.
©\N,N\ N 1H NMR (400 MHz, DMSO-de)
NN O/\(F 5: 8,04 (d, J = 9,6 Hz, 1H), 7,85

F (d, J = 8,8 Hz, 2H), 7,76-7,71 (m,
2H), 7,40 (t, T = 8,8 Hz, 2H), 7,35

OCHF (t, Jur = 74,0 Hz, 1H), 7,25 (4, 7=
6-(2,2-difloetoxy)-4-(4- 8.4 Hz, 2H), 7,07 (d, ] = 9,2 Hz,
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(diflometoxy)phenyl)-2-(4-
fluorophenyl)pyrido[3,2-
c]pyridazin-3(2H)-on

1H), 6,40 (tt, Jur = 54,0 Hz, 3,6
Hz, 1H), 4,58 (td, T = 15,2 Hz, 3,6
Hz, 2H).

H
/N ‘
i
N\
N/N\
=

AN
~ F
o) N o/\/
F
OCHF,

6-(2,2-difloetoxy)-4-(4-
(diflometoxy)phenyl)-2-(1H-
pyrazol-4-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

Vidy 192 N LC-MS: m/z 498,1 (M+H)+.
[\Nj@w”\ N 1H NMR (400 MHz, DMSO-de)
NN O/\(F §:9,06-9,04 (m, 2H), 8,48 (d, ] =
F 12,0 Hz, 1H), 8,27 (d, ] =9,2 Hz,
1H), 8,12 (dd, J = 9,2 Hz, 2,0 Hz,
OCHF 1H), 8,09 (d, ] =9.6 Hz, 1H), 7,89
6-(2,2-difloetoxy)-4-(4- (d, J = 8,8 Hz, 2H), 7,35 (t, Jur =
(diflometoxy)phenyl)-2- 74,0 Hz, 1H), 7,27 (d, T = 8,8 Hz,
(quinoxalin-6-yl)pyrido[3,2- 2H), 7,11 (d, ] =9,2Hz, 1H), 6,41
c]pyridazin-3(2H)-on (tt, Jur = 54,4 Hz, 3,2 Hz, 1H),
4,61 (td, = 14,8 Hz, 3,6 Hz, 2H).

Vidu 193 LC-MS: m/z 436,1 (M+H)+.

1H NMR (400 MHz, DMSO-de)
5: 13,23 (br s, 1H), 8,60-8,51 (m,
1H), 8,22-8,13 (m, 1H), 8,07 (d, J
=92 Hz, 1H), 7,84 (d, ] =8,8 Hz,
2H), 7,34 (t, Jur = 74,0 Hz, 1H),
7.26 (d, J = 8,4 Hz, 2H), 7,08 (d,
T =92 Hz, 1H), 6,38 (tt, Jur =
54 4 Hz, 3,2 Hz, 1H), 4,56 (td, J
= 14,8 Hz, 3,2 Hz, 2H).

Quy trinh d4 n6i trén dung cho quy trinh chung II (Phuong phép C) da duoc st

dung dé téng hop cac hop chét sau bang cach st dung cac nguyén li¢u ban d4u thich

hop:

- 129 -




43953

130/183

Hop chét s6 Céu tric Dic diém
Vi du 323 _N,:lj©\ LC-MS: m/z 417 M+H)+.
= NN 2, | TH NMR (400 MHz, DMSO-do)
0NN HJ&ZH 5 8.84 (d, J = 1,9 Hz, 1H), 8,46
21y 2
7 | HPH 1 (s, 1H), 8,34 (s, 1H), 8,06 (dd, T =
N
8,2 Hz, 2,1 Hz, 1H), 7,94 (d,J =
6-((etyl-ds)amino)-2-(2-metyl- 1,4 Hz, 1H), 7,67 (d, ] = 9,2 Hz,
2H-indazol-5-yl)-4-(6- 1H), 7,61 (d,7=9,5Hz, 1H), 7,41
metylpyridin-3-yl)pyrido[3,2- (dd, J=9,1 Hz, 2,0 Hz, 1H), 7.27
c]pyridazin-3(2H)-on (d, J = 8,0 Hz, 1H). 6,79 (d, J =
9.6 Hz, 1H), 4,21 (s, 3H), 2,51 (s,
3H).
Vi du 324 __N,N\ LC-MS: m/z 453 M+H)+.
= NN 2, | TH NMR (400 MHz, DMSO-de)
OOz | 8:9,06 (s, TH), 8,47 (s, 2H), 8,38
2H2H
i | (dd, T = 8,1 Hz, 1,8 Hz, 1H), 7,96
(d, J = 1,4 Hz, 1H), 7,73 (d, J =
F7OF
) L 8.2 Hz, 1H), 7,66 (t, ] = 9,6 Hz,
4-(6-(diflometyl)pyridin-3-y1)-
] 2H), 7,42 (dd, 1= 9,2 Hz, 2,0 Hz,
6-((ety1-ds)amlno)-2-(2-mety1-
, _ 1H), 6,99 (t, Jur = 55,1 Hz, 1H),
2H-indazol-5-yl)pyrido[3,2-
o 6.82 (d, J = 9,6 Hz, 1H), 4,21 (s,
c]pyridazin-3(2H)-on
3H).
Vi du 325 , 2H+ N LC-MS: m/z 420 (M+H)+.
H——N
o NN, | TH NMR (400 MHz, DMSO-do)
O NN Ny | 5: 8,84 (d, T = 1,5 Hz, 1H), 8.46
Z 2H2H
1 (s, 1H), 8,32 (s, 1H), 8,07 (dd, J =

6-((etyl-ds)amino)-2-(2-(metyl-
d3)-2H-indazol-5-yl)-4-(6-
metylpyridin-3-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

8.1 Hz, 2,1 Hz, 1H), 7,94 (d, ] =
1.1 Hz, 1H), 7,67 (d, J = 9,2 Hz,
1H), 7,61 (d, 7=9,5 Hz, 1H), 7.41
(dd, 7= 9,1 Hz, 2,0 Hz, 1H), 7,27
(d, J = 8,1 Hz, 1H), 6,79 (d,J =
9.5 Hz, 1H), 2,51 (s, 3H).

-130 -



43953

131/183

Vidu326 | Oses LC-MS: m/z 425 (M+H)+.
N 1H NMR (400 MHz, DMSO-ds)
8:9,03 (s, 1H), 8,54 (t, J=5.3 Hz,
1H), 8,35 (d,J=9,7 Hz, 1H), 8,21
(d, J = 2,8 Hz, 1H), 7,77-7,69 (m,
2H), 7,63 (d,J=9,5 Hz, 1H), 7,06
4-(6-(diflometyl)pyridin-3-yl)- | (& Jnr = 55,2 Hz, 1H), 6,83 (d, ] =
6-(etylamino)-2-(1-metyl-6- 9,6 Hz, 1H), 6,47 (d, ] = 9,7 Hz,
oxo-1,6-dihydropyridin-3- 1H), 3,49 (s, 3H), 3.31 (q, J = 7.2
yl)pyrido[3,2-c]pyridazin- Hz, 2H), 1,13 (t, J = 7,2 Hz, 3H).

3(2H)-on
Vidu 327 LC-MS: m/z 462 (M+H)+.

L
—
/N N’N\ X
0P NN
H
7

N

F7OF
4-(6-(diflometyl)pyridin-3-yD)-
2-(1,2-dimetyl-1H-
benzo[d]imidazol-6-yl)-6-
(etylamino)pyrido[3,2-
c]pyridazin-3(2H)-on

1H NMR (400 MHz, DMSO-ds)
5:9,06 (s, 1H), 8,50 (t, = 5.7 Hz,
1H), 8,38 (d, 1 =98 Hz, 1H), 7,76
(,J=1,6 Hz, 1H), 7,73 (d, T =
8.4 Hz, 1H), 7,65 (d, J = 9,6 Hz,
1H), 7,60 (d, J=8.,2 Hz, 1H), 7,33
(dd, J = 8,5 Hz, 2,0 Hz, 1H), 6,99
(t, Jur = 55,1 Hz, 1H), 6,83 (d, ] =
9,6 Hz, 1H), 3,75 (s, 3H), 3,32 (g,
J=17.2Hz, 2H), 2,56 (s, 3H), 1,14
(t, = 7,2 Hz, 3H).
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Vidu 328 O LC-MS: m/z 462 (M+H)+.
1H NMR (400 MHz, DMSO-ds)
8: 9,03 (s, 1H), 838 (d,J =73
Hz, 1H), 8,30 (d, T =2,6 Hz, 1H),
8,09 (d, J = 9.4 Hz, 1H), 7,82-
7,77 (m, 2H), 7,12 (d, ] = 9,6 Hz,
6-(2,2-difloetoxy)-4-(6- 1H), 7,04 (t, Jur = 54,8 Hz, 1H),
(diflometyl)pyridin-3-y1)-2-(1- 6,52 (d, 1 =9,7 Hz, 1H), 6,39 (t,
metyl-6-0x0-1,6- Jur = 54,4 Hz, 1H), 4,59 (td, Jur =
dihydropyridin-3- 15,2 Hz, J = 2,8 Hz, 2H), 3,51 (s,
yl)pyrido[3,2-c]pyridazin- 3H).
3(2H)-on
Vi du 329 Oy LC-MS: m/z 479 (M+H)+.
N N FjF/F 1H NMR (400 MHz, DMSO-ds)
NN ﬁ §:9,20 (t, J=6,4 Hz, 1H), 8,97 (s,
N 1H), 8,29 (d, J=8,8 Hz, 1H), 8,23
| ~N (d, T=29 Hz, 1H), 7,79 (d, J =
7 F 9,4 Hz, 1H), 7,73 (d, 1 = 9,0 Hz,
4-(6-(diflometyl)pyridin-3-yl)- 2H), 7,01 (d, =9,6 Hz, 1H), 7,01
2-(1-metyl-6-0x0-1,6- (t, Jur = 55,0 Hz, 1H), 6,48 (d, ] =
dihydropyridin-3-y1)-6-((2,2,2- 9.8 Hz, 1H), 4,25-4,18 (m, 2H),
trifloetyl)amino)pyrido[3,2- 3,50 (s, 3H).
c]pyridazin-3(2H)-on
Vi du 330 H  Ne LC-MS: m/z 415 (M+H)+.
ZH?,L_N’ PN 1H NMR (400 MHz, DMSO-do)
0NN H/\ 5: 8,85 (d, J = 1,8 Hz, 1H), 8,46
7 (s, 1H), 8,35 (t, J = 5,2 Hz, 1H),
N

6-(etylamino)-2-(2-(metyl-ds)-
2H-indazol-5-yl)-4-(6-

8,07 (dd, J = 8,0 Hz, 2,2 Hz, 1H),
7.94 (d, T = 1,4 Hz, 1H), 7,67 (d,
J=9.1Hz, 1H), 7,61 (d, T =95
Hz, 1H), 7,41 (dd, T=9,1 Hz, 1,9
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metylpyridin-3-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

Hz, 1H), 7,27 (d,1 = 8,1 Hz, 1H),
6,79 (d, J = 9,5 Hz, 1H), 3,36 (q,
T=17.2Hz, 2H), 2,50 (s, 3H), 1,14
(t, ] =7,2 Hz, 3H).

Quy trinh chung III:
X
. R4 R
Raw N BT PinB Row N Rew N 4 R,B(OH); hosc
)\KVL [Pd)/L,Bazo N™ 1) K,0s04 2H,0 N™ 0 [PAIL, Bazo

= —> — > _
C NH; 0 NH,  2) [O] o NH,

Cl 34 C 32 Cl 33

R4 Rs Ra

Rsw. .N

EtO,C

Rz Ry
3.4 3.5

Ra
. P ‘ Rse. N R Ri—OTH
)\f POOEY, NS hoscR—X X=1,Br RN Rs
% > = P
(e} NH2 Bazo o] H Bazo (e} F N O/R1

Rz
3.6

Céc hop chét 6 chu trac 3.6 da thu dugc nho so dd dugc mo ta nhu quy trinh

chung III. B4t ddu vé6i pyridazinon 3.1 duoc thé (duogc tong hop théng qua quy trinh

chung I (cac budc A-B)), nhém R4 mong mudn da dugce dua vao bang cach st dung

ghép cap chéo Suzuki dé tao rahop chét vinyl 3.2. Lién két doi trong 3.2 sau d6 da dugc

oxy hoa dé tao ra cacbonyl 3.3. Nhom Ra mong mubn d3 duge dua vao bang cach st

dung ghép cap chéo Suzuki 8 tao ra hop chat 3.4. Nhom Rs mong mudn da dugc dua

vao bing cach st dung phan tng olefin héa Horner-Wadsworth-Emmons, diéu nay dan

dén tao ra chat di vong hai vong 3.5 sau qua trinh tao vong ndi phan tr noi ti€p. Cudi

cung, nhom Ri mong mubn d3 dwoc dwa vao nhd phan Gng alkyl hoa dé tao ra cac hop

chat ¢c6 cau trac 3.6.

Didu ché vi du 194 thong qua quy trinh chung IIT:
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N PinB~X s
= NN B Pd(dppfClKCO3 = NN 1) Kx0s042H0
02 “NH, dioxan-EtOH 0P NP NH, 2 NalOg, THF-H,0
Cl Cl
Bwéc A Buwéc B
OCHF, N
N /©/ N N i
;O . < N
—N__ N PinB N1 70 Eio,c7 PO(OEY,
NNs g PA(OAC),, KyCOs, X-Phos 07 “NH, NaH
0PN NH, dioxan-H,0O MeCN
cl
; OCHF,
Bwéc C Bwée D
Nx Nx
__N ——
= N’N\ X F Tfo\/CHFZ = N’N\ X F
Cs,CO
0 /H o) SPs 07 N 0 CHR,
DMF
Buwéc E
OCHF, OCHF,
Buédce A: 5-amino-4-cloro-2-(2-metyl-2H-indaz01—5-yl)-6-vinylpyridazin-3(2H)-
on

Dung dich cua 5-amino-6-bromo-4-cloro-2-(2-metyl-2H-indazol-5-yl)pyridazin-
3(2H)-on (2 g, 5,67 mmol, 1,0 duong lugng, quy trinh chung I, (cac bude A-B)), 4,4,5,5-
tetrametyl-Z-Vinyl-1,3,2-dioxaborolan (1,738 g, 11,34 mmol, 2,0 duong luong),
Pd(dppf)Cl2 (0,826 g,1,13 mmol, 0,2 duong luong), K2CO3 (2,336 g, 16,99 mmol, 3,0
dwong lugng) trong dioxan/EtOH (48 mL, 3/1, theo thé tich) trong mdi trudng N2 da
dugc khudy 1én & 80°C trong 16 gio. Hbn hop phan Gmg da dugc loc va duge ¢d lai trong
didu kién 4p suét giam, phan du da duoc tinh loc bang séc ky cot nhanh trén gel silica
dé tao ra 5-amino-4-cloro-2-(2-mety1—2H-indazol-S-yl)—6-viny1pyridazin—3(2H)-on
(1,02 g, 60% san lugng) 1a chét rin mau vang. LC-MS (ESD): m/z 302 [M+H]".

Budce B: 4-amino-5-cloro-1-(2-metyl-2H-indazol-5-yl)-6-ox0-1,6-
dihydropyridazin-3-carbaldehyt

Dung dich cua 5-amin0-4-cloro-2-(2-mety1-2H-indazol—S-y1)-6-viny1pyridazin—
3(2H)-on (1,6 g, 5,3 mmol, 1,0 duong luong), NalOs (3,4 g, 15.9 mmol, 3,0 duong
lugng) va K20s04-2H20 (98 mg, 0,26 mmol, 0,05 duong luong) trong THF/H20 (20

mL, 3:1) da dugc khudy 1én & nhiét do phong trong 3 gi®, va hén hop thu dugc da dugc
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loc va dugce chiét xuét bang DCM (50 mL x 3). Chét loc d3 duoc rira bang nude mubi
(30 mL) va céc 16p hitu co két hop da duge 1am khd qua NaxSOs4 va dugc ¢ lai trong
didu kién 4p suét giam. Phdn du tho di duge tinh loc bing sdc ky cdt nhanh trén gel
silica dé  tao ra  4-amino-5-cloro-1-(2-metyl-2H-indazol-5-yl)-6-0x0-1,6-
dihydropyridazin-3-carbaldehyt 1a chét rin mau tring (1 g, 62% séan lugng). LC-MS
(ESI): m/z 304 [M+H]".

Bugc C: 4-amin0-5-(4-(diﬂometoxy)pheny1)-1-(2-metyl-2H-indazol-5-yl)-6-
oxo-1,6-dihydropyridazin-3-carbaldehyt

Dung dich cua 4-amino-5-cloro-1-(2-metyl-2H-indazol-5-yl)-6-0x0-1,6-
dihydropyridazin-3-carbaldehyt (650 mg, 2.15 mmol, 1,0 duong luong), 2-(4-
(diﬂometoxy)phenyl)-4,4,5,S-tetrametyl-1,3,2-dioxaborolan (934 mg, 3,46 mmol, 1,6
duong luong), PA(OAc)2 (52 mg, 0,215 mmol, 0,1 duong lugng), X-Phos (205 mg, 0,43
mmol, 0,2 duong lugng), K2CO; (594 mg, 4,3 mmol, 2,0 duong lugng) trong
dioxan/H,0 (11 mL, 10/1, theo thé tich) da dugc khudy 1én & 110°C trong mdi trudong
N, trong 3 gio. H20 dd dugc thém vao va hdn hop thu duge da dugc chiét xuét bang
FEtOAc (30 mL x 3), cac 16p hitu co két hop da dugc lam khd qua NaxSOs, duge cb lai
trong diéu kién ap sut giam, phan du da dugc tinh loc bing séc ky cot nhanh trén gel
silica dé tao ra 4-amino-5-(4-(diﬂometoxy)phenyl)-1-(2-metyl-2H-indazol-5-y1)-6-oxo-
1,6-dihydropyridazin-3-carbaldehyt (650 mg, 69% san lugng) 1a chét rin mau vang. LC-
MS (ESI): m/z 412 [M+H]".

Budc D: 4-(4-(diﬂ0met0xy)phenyl)—7-ﬂuoro-2-(2-metyl-2H—indazol-5-
yl)pyrido[3,2-¢]pyridazin-3,6(2H,5H)-dion

Huyén phil cua 4-amino-5-(4-(diﬂometoxy)phenyl)-1-(2-metyl-2H-indazol-5-
yl)-6-oxo-1,6-dihydropyridazin—3-carbaldehyt (150 mg, 0,36 mmol, 1,0 duong lugng)
va etyl 2-(dietoxyphosphoryl)-2-fluoroaxetat (132 mg, 0,55 mmol, 1,5 duong lugng)
trong MeCN (5 mL) dé dugc thém vao NaH (3 0% tao huyén phi trong dau khoang, 175
mg, 2,19 mmol, 6,0 duong lugng) thanh mot s6 phan & 0°C trong moi truong Na. Sau
khi khqu 1én & nhiét d6 phong qua dém, hdn hop thu duge da duge rot vao trong NH4Cl
Jam mat bang da (bdo hoa c6 nude) (10 mL), sau do duge chiét xuét bang EtOAc (10
mL x 3), cac 16p hitu co két hop da duge rira bang nude mudi (20 mL) va duge 1am khd
qua NazS0s, duoc co lai trong didu kién 4ap suit giam, phan du da dugc tinh loc bang
sdc ky cot nhanh trén gel silica détaora 4-(4-(diﬂometoxy)phenyl)—7-ﬂuoro-2-(2-metyl-
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2H-indazol—5-yl)pyrido[3,2-c]pyridazin—3,6(2H,5H)—dion (120 mg, 73% san lugng) la
chit rin mau vang. LC-MS (ESI): m/z 454 [M+H]".

6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-7-ﬂuoro-2-(2-mety1—2H-indazol-
5-yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 194) da duogc tong hop tur 4-(4-
(diﬂometoxy)phenyl)-7-ﬂuor0-2-(2-metyl-2H-indazol-5 -yDpyrido[3,2-c]pyridazin-
3,6(2H,5H)-dion va 2,2-difloetyl triflometansulfonat thong qua quy trinh twong tu dugc
mo ta trong quy trinh chung I (Buéc F).

I'H NMR (400 MHz, DMSO-de) 3: 8,56 (s, 1H), 8,10 (d, J=10,0 Hz, 1H), 8,07
(d, 7= 1,2 Hz, 1H), 7.91 (d, J = 9,2 Hz, 2H), 7,77 (d, T =9,2 Hz, 1H), 7,51 (dd, J =9.2
Hz, 2,0 Hz, 1H), 7,41 (t, Jur = 74,0 Hz, 1H), 7,32 (d, ] = 9,2 Hz, 2H), 6,50 (tt, Jur = 54,0
Hz, 3,2 Hz, 1H), 4,71 (td, Jur = 15,2 Hz, J =3,2 Hz, 2H), 4,28 (s, 3H).

LC-MS (ESI): m/z 518 [M+H]".

Quy trinh da n6i trén dung cho quy trinh chung III da dugc st dung dé tdng hop

cac hgp chét sau bang cach st dung cac nguyén liéu ban d4u thich hop:

Hop chat 5O CAu tric Dic diém
Vi du 195 N LC-MS (ESI): m/z
= NN T 4821 [M+H]+.
07 N o IH NMR (400

MHz, DMSO-de)
5:8,50 (s, 1H), 8,00
(d, 7= 12 Hz, 1H),
794 (d, T = 10,4
Hz, 1H), 7,88-7,83
(m, 2H), 7,71 (d, J
=92 Hz, 1H), 7.45
(dd, T =9,2 Hz, 2,0
Hz, 1H), 7,35 (t, Jur
= 74,0 Hz, 1H),
7.28-7,23 (m, 2H),
442 (q,1=172Hz,
2H), 4,23 (s, 3H),

OCHF,
4-(4-(diﬂometoxy)phenyl)-6-etoxy-7-ﬂuoro-
2-(2-metyl-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on
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136 (t, J=17.2 Hz,
3H).

Vidu 196

OCHF,
4-(4-(diflometoxy)phenyl)-6-(etylamino)-7-
fluoro-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on

LC-MS (ESD): m/z
481,2 [M+H]+.

IH NMR (400
MHz, DMSO-ds)
5: 8,58 (t, J = 5,6
Hz, 1H), 8,47 (s,
1H), 7,96-7,91 (m,
1H), 7,90-7,79 (J =
8,4 Hz, 2H), 7,68
(d, J=9,2 Hz, 1H),
7,58 (d, J = 11,2
Hz, 1H), 7,41 (dd, J
= 9,2 Hz, 2,0 Hz,
1H), 7,31 (t, Jur =
74,4 Hz, 1H), 7,20
(d, 7= 28,4 Hz, 2H),
4,22 (s, 3H), 3,55-
3,33 (m, 2H), 1,15
(t, 7=7,2 Hz, 3H).
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Vidu 197

N~ CF
N 3

OCHF,
4-(4-(diﬂ0metoxy)phenyl)-7-ﬂuoro-2-(2-
metyl-ZH-indazol-S-yl)-6-((2,2,2-
trifloetyl)amino)pyrido[3 ,2-c]pyridazin-
3(2H)-on

LC-MS (ESID): m/z
535,1 [M+H]+.

1IH NMR (400
MHz, DMSO-ds)
§:9,05 (s, 1H), 8,48
(s, 1H), 7,97 (d,J =
1,2 Hz, 1H), 7,80
(d, T= 8,8 Hz, 2H),
7,77 (d, J = 10,8
Hz, 1H), 7,69 (d, J
= 8,8 Hz, 1H), 7,43
(dd, J=9,2 Hz, 2,0
Hz, 1H), 7,33 (t, Jur
= 74,4 Hz, 1H),
7,19 (d,J = 8,8 Hz,
2H), 4,22 (s, 3H),
422-4,14 (m, 2H).

Téng hop 4-(4-bromophenyl)-6-etoxy-2-(2-metyl-2H-indazol-5-yl)pyrido[3,2—
c]pyridazin-3(2H)-on (Vi du 198)

,N\
—N
—

N AN
o

H
Bwéc C

A:

o

Budc

/)

\
=

;N\
N N LN
o] TFA, DCM PN
H
Bwéc A
NHBoc NH,

tert-Butyl nitrit

—N
= N’N\ AN
PN o
Br

CuBr, MeCN

Bwéc B

4-(4-aininophenyl)-2-(2-mety1—2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3,6(2H,5H)-dion

-138 -




43953 139/183

Dung dich cuta tert-butyl (4-(2-(2-metyl-2H-indazol-5-y1)-3,6-diox0-2,3,5,6-
tetrahydropyrido[3,2-c]pyridazin-4-yl)phenyl)carbamat (duogc tong hop tir 4-cloro-2-(2-
metyl-2H-indazol-5-yl)pyrido[3 2-c]pyridazin-3,6(2H,5H)-dion &  axit (4-((tert-
butoxycacbonyl)amino)phenyl)boronic thong qua quy trinh chung I (Phuong phép A,
Buée E)) (180 mg, 0,372 mmol) trong TFA/DCM (1 mL/5 mL) da dugc khudy 1én &
nhiét d6 phong trong 1 gi. Hén hop phan tmg da duoc chiét xuit bang EtOAc (20 mL
x 3). Cac 16p hitu co két hop da duogc rira bing nude mubi (20 mL), duge lam kho qua
NaySO4 va dugc co lai trong diéu kién ap suit giam, phén du da duoc tinh loc bing séc
ky cOt nhanh trén gel silica dé tao ra 4-(4-aminophenyl)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3,6(2H,5H)-dion (116 mg, 79% san luong) la chét rin mau
vang. LC-MS (ESI): m/z 385 [M+H]".

Budce B: 4-(4-bromophenyl)-2-(2-mety1-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3,6(2H,5H)-dion

Dung dich cua 4-(4-amin0pheny1)—2-(2-mety1—2H-indazol-5-yl)pyrid0[3,2-
¢]pyridazin-3,6(2H,5H)-dion (200 mg, 0,52 mmol, 1,0 duong luong) va CuBr (299 mg,
2,08 mmol, 4,0 duong lugng) trong ACN (10 mL) da dugc thém tert-butyl nitrit (215
mg, 2,08 mmol, 4,0 dwong lugng) & 0°C ting giot trong 10 phut. Hon hop phan tng da
duge khudy 1én & nhiét 4 phong trong 4 gio. Hdn hop thu duge dd dugc 1am ding v6i
Na>SOs (bdo hoa ¢6 nuée) (20 mL), duge chiét xudt bang EtOAc (10 mL x 3). Céc 16p
hitu co két hop di duge rua bang nude mudi (20 mL), dugce 1am khd qua NaxSO4 va
dugc co lai trong didu kién &p suét giam, phan du d3 dugc tinh loc béng séc ky cdt nhanh
trén gel silica dé tao ra 4-(4-bromophenyl)-2-(2-mety1-2H-indazol-5-y1)pyrido[3,2-
¢]pyridazin-3,6(2H,5H)-dion 1a chét rin mau vang (70 mg, 30% sin luong). LC-MS
(ESI): m/z 448 [M+H]".

Bude C:

4-(4-Bromophenyl)-6-etoxy-2-(2-mety1—2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on (Vi du 198) da dugc tdng hop tir 4-(4-bromophenyl)-2-(2-metyl-
2H—indazol-5-yl)pyrido[3,2-c]pyridazin—3,6(2H,5H)-dion & iodoetan thong qua quy
trinh chung I (Phuong phap A, Budc F).

IH NMR (400 MHz, DMSO-ds) & (ppm): 8,49 (s, 1H), 8,00 (d, J= 1,6 Hz, 1H),
7,97 (d, J= 9,6 Hz, 1H), 7,75 (d, J= 8,4 Hz, 2H), 7,70 (d, J=9,2 Hz, 1H), 7,64 (d, J =
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8,4 Hz, 2H), 7,45 (dd, J= 8,8 Hz, 1,6 Hz, 1H), 6,95 (d, J= 9.2 Hz, 1H), 4,33 (q,J=7,2
Hz, 2H), 4,22 (s, 3H), 1,32 (t, J= 7,2 Hz, 3H).

LC-MS (ESI): m/z 476, 478 [M+H]".

Tdng hop 4-(4-bromophenyl)-6-isopropoxy-2-(2-metyl-2H-indazol—5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 199)

N\ ,N\
N —N
= N'N\ N )\ = N,N\ N J\
07 SN0 ' _ 0P N o
H Cs,CO3, DMF
Br Br

4-(4-Brom0pheny1)-6-isopropoxy-2-(2-mety1-2H—indazol-5-y1)pyrido[3,2-
c]pyridazin-3(2H)-on (Vi du 199) da dugc tdng hop tir 4-(4-bromophenyl)-2-(2-metyl-
2H-indazol-5-y1)pyrido[3,2-c]pyridazin-3,6(2H,5H)-dion & 2-iodopropan thong qua
quy trinh chung I (Phwong phép A, Bude F).

I NMR (400 MHz, DMSO-ds) & (ppm): 8,49 (s, 1H), 8,00 (dd, J = 2,0 Hz, 0,8
Hz, 1H), 7,96 (d, J = 9,4 Hz, 1H), 7,74-7,68 (m, 3H), 7,64 (d, J = 8,6 Hz, 2H), 7,45 (dd,
7=9.1 Hz, 2,0 Hz, 1H), 6,90 (d, J = 9,4 Hz, 1H), 5,15 (hept, J = 6,2 Hz, 1H), 4,22 (s,
3H), 1,30 (d, J = 6,2 Hz, 6H).

LC-MS (ESI): m/z 490, 492 [M+H]".

Téng  hop 4-(4-br0mopheny1)-6-(2,2-diﬂoetoxy)-2-(2-mety1-2H-indazol—5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 200)

,N\ N\
—N -—N
= N’N\ X = N’N\ X
s
o = u 0 TvaCHFZA o = N O/\CHFZ
Cs,CO3, DMF
Br Br

4-(4-bromophenyl)-6-(2,2-diﬂoetoxy)-2-(2-mety1-2H-indazol—5-y1)pyrido[3,2-
c]pyridazin-3(2H)-on (Vi du 200) d3 dugc tng hop tir 4-(4-bromophenyl)-2-(2-metyl-
2H-indazol-5-yl)pyrid0[3,2-c]pyridazin-3,6(2H,5H)-dion & 2,2-difloetyl
triflometansulfonat théng qua quy trinh chung I (Phuong phéap A, Buéce F).
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IH NMR (400 MHz, DMSO-ds) & (ppm): 8,51 (s, 1H), 8,07 (d, J=9,2 Hz, 1H),
8,03 (d, J=1,6 Hz, 1H), 7,76 (d, J = 8,8 Hz, 2H), 7,72 (d, J=9,2 Hz, 1H), 7,66 (d, J =
8,4 Hz, 2H), 7,47 (dd, J=9,2 Hz, 2,0 Hz, 1H), 7,03 (d, J=9,2 Hz, 1H), 6,41 (tt, Jur =
54,4 Hz, 3,2 Hz, 1H), 4,59 (td, Jar = 15,2 Hz, J= 3,2 Hz, 2H), 4,23 (s, 3H).

LC-MS (ESI): m/z 512, 514 [M+H]".

Tong hop 2-(benzo[d]thiazol-6-y1)-4-(4-brom0pheny1)—6-(2,2-
difloetoxy)pyrido[3,2-c]pyridazin-3(2H)-on (Vidu 201)

N N
L B
s RN N s LN

/

tert-Butyl nitrit

\
I=
o

CuBr, MeCN

NHBoc NH,

D\N’N X “ CHF,

L
AN S N’N\ X
Cs,CO
P N Sg 3 o = N/ O/\CHFZ
H
Br

Thuyc hién theo cac quy trinh tuong tu vé6i cac quy trinh dugc mo ta cho vi du
198. 2-(Benzo[d]thiaz01-6-y1)-4-(4-bromophenyl)-6-(2,2-diﬂoetoxy)pyrido[3,2-
c]pyridazin-3(2H)-on (Vi du 201) da duogc tdng hop tr tert-butyl (4-(2-(benzo[d]thiazol-
6-yl)-3,6-dioxo-2,3 ,5,6-tetrahydropyrid0[3,2-c]pyridazin—4-yl)phenyl)carbamat - thdng
qua budc A-B (Vi du 198) va 2,2-difloetyl triflometansulfonat thong qua quy trinh
chung I (Phuong phap A, Budc F).

IH NMR (400 MHz, DMSO-ds) 8 (ppm): 9,53 (s, 1H), 8,54 (d, J= 2,1 Hz, 1H),
8,25 (d, J= 8,7 Hz, 1H), 8,07 (d, J = 9.4 Hz, 1H), 7,85 (dd, J= 8,7 Hz, 2,1 Hz, 1H),
7,76 (d, J= 8,6 Hz, 2H), 7,66 (d, J = 8,6 Hz, 2H), 7,09 (d, J= 9,4 Hz, 1H), 6,41 (tt, Jur
= 54,4, 3,4 Hz, 1H), 4,60 (td, J= 15,2, 3,4 Hz, 2H).

LC-MS (ESI): m/z 515, 517 [M+H]".

Téng hop 2-(benzo[d]thiazol-6-yl)—4-(4-bromopheny1)-6-isopropoxypyrido[3,2-
c]pyridazin-3(2H)-on (Vi du 202)
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A

AN \\/k
0 N0 L 0P N7 o

CSQCOg, DMF

Br Br
2-(Benzo[d]thiazol-6-yl)-4-(4-bromophenyl)-6-isopropoxypyrido[3,2-
clpyridazin-3(2H)-on (Vi du 202) da dugc tbng hop tir 2-(benzo[d]thiazol-6-y1)-4-(4-
bromophenyl)pyrido[3,2—c]pyridazin-3,6(2H,5H)-dion va 2-iodopropan thong qua quy
trinh chung I (Phwong phap A, Buéc F).

1H NMR (400 MHz, DMSO-ds) 8 9,53 (s, 1H), 8,52 (d, J = 2,1 Hz, 1H), 8,24 (d,
7=8,7 Hz, 1H), 7,96 (d,J = 9,4 Hz, 1H), 7,83 (dd, J = 8.7, 2.1 Hz, 1H), 7,72 (d,J = 8,6
Hz, 2H), 7,65 (d, J = 8,6 Hz, 2H), 6,93 (d, ] = 9,4 Hz, 1H), 5,16 (hept, J = 6,4 Hz, 1H),
1,31 (d, J = 6,4 Hz, 6H).

LC-MS (ESI): m/z 493, 495 [M+H]".

Tbng hop 6-(2,2-diﬂoet0xy)-4-(4-(diﬂometoxy)phenyl)-Z-(S-(dimetylamino)-Z-
metyl-2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3 (2H)-on (Vi du 203) & 4-(4-
(diﬂometoxy)phenyl)-6-(dimetylamino)-2—(3-(dimetylamino)-2-mety1-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vidu 204)

C ;j©\ R —N'N\ N
—N, —N NN = N —N
= N e N - 2 — N
S X N™ -
) N Pds(dba)y N A \

A MRS I
AN nes O AP o~ o o, N d
o N7 07 “CHF, o NZ 0" CHF, RuPhos, Cs,COs z N o N T
ACN toluen
Bwéc A Bwéc B
OCHF, OCHF, OCHF2 OCHF,

Budce A: 2-(3-brom0-2-mety1-2H-indazol-5-yl)-6-(2,2-diﬂoetoxy)—4-(4-
(diflometoxy)phenyl)pyrido[3 ,2-c]pyridazin-3(2H)-on

Huyén phu cua 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-Z-(Z-metyl-ZH-
indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 125) (200 mg, 0,4 mmol, 1,0
duong lugng) trong ACN (4 mL) dé dugc thém NBS (75 mg, 0,42 mmol, 1,05 duong
lugng). Sau d6 phan ting da dugc khudy 1én tai 80°C trong 3 gi¢. Phan ing da dugc cd
lai trong diéu kién ap suét giam va phan du da dugc tinh loc truc tiép bang sdc ky cot
nhanh trén gel silica dé tao ra 2-(3-bromo-2-mety1-2H-indazol-5—yl)—6-(2,2-diﬂoetoxy)-
4-(4-(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin-3(2H)-on (160 mg, 69% san luong) 1a
chét rén mau vang. LC-MS (ESI): m/z 578; 580 [M+H]".
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Budc B: 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-2-(3-(dimetylamino)-Z-
metyl-2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3 (2H)-on & 4-(4-(diflometoxy)phenyl)-
6-(dimetylamino)-2-(3-(dimetylamino)-2-metyl-2H- indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on

Huyén phl cua 2-(3-brom0-2-metyl-2H-indazol-S-yl)-6-(2,2-diﬂoetoxy)-4-(4-
(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin-3(2H)-on (160 mg, 0,28 mmol, 1,0 duong
lugng) trong toluen (3 mL) d& duge thém Cs2COs (90 mg, 0,28 mmol, 1,0 duong lugng),
Pdy(dba)s (25 mg, 0,028 mmol, 0,10 duong lugng), Ru-Phos (26 mg, 0,055 mmol, 0,2
duong lugng) va dimetylamin (2 M trong THF) (1,4 mL, 2,8 mmol, 10,0 duong luong).
Sau d6 phan ing da dugc lam kin trong dng chiu 4p luc va khudy 1én & 100°C trong 5
gid trong moi trudng N2. Phan tng da duoc lam ngudi vé nhiét do phong va duge cd lai
trong diéu kién ap sudt giam, va phan du da dugc tinh loc bang sac ky cot nhanh trén
gel silica va HPLC didu ché pha dao dé tao ra 6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)-Z-(3-(dimetylamino)-2-mety1-2H-indazol-5 -yl)pyrido[3,2-
c]pyridazin-3(2H)-on (Vi du 203) va 4-(4-(diﬂometoxy)phenyl)-6-(dimetylamino)—Z-
(3-(dimetylamino)-2-metyl-2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)—0n (Vi du
204).

Vi du 203:

'H NMR (400 MHz, DMSO-ds) & (ppm): 8,11 (s, 1H), 8,08 (d, J=9.,4 Hz, 1H),
7,87 (d, J= 8,4 Hz, 2H), 7,55 (d, J= 9,2 Hz, 1H), 7,36 (d, J=10,6 Hz, 1H), 7,35 (t, Jur
= 74,0 Hz, 1H), 7,26 (d, J = 8,2 Hz, 2H), 7,06 (d, /= 9,3 Hz, 1H), 6,41 (tt, Jur = 54,4
Hz, J=3,3 Hz, 1H), 4,59 (td, Jur = 15,1 Hz, J=3,3 Hz, 2H), 3,99 (s, 3H), 2.97 (s, 6H).

LC-MS (ESI): m/z 543 [M+H]".

Vi du 204:

IH NMR (400 MHz, DMSO-de) & (ppm): 8,04 (dd, J = 2,0, 0,8 Hz, 1H), 7,93~
7,84 (m, 2H), 7,76 (d, J= 9.8 Hz, 1H), 7,52 (dd, J= 9,1, 0,8 Hz, 1H), 7,33 (dd, J=9,2,
2.0 Hz, 1H), 7,31 (t, Jar = 74,2, 1H), 7,27 (d, /= 9.8 Hz, 1H), 7,22-7,16 (m, 2H), 3,99
(s, 3H), 3,23 (s, 3H), 3,17 (s, 3H), 2.96 (s, 6H).

LC-MS (ESI): m/z 506 [M+H]".

Tong hop 4-(4-(diﬂometoxy)phenyl)-Z-(2-metyl-2H-indazol-5-yl)—6-
propylpyrido[3,2-c]pyridazin-3(2H)-on (Vi du 205)
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Bng/\/ o

Fe(acac)s, THF, NMP

OCHF; OCHF,

Hon hop cua 6-c10r0—4-(4-(diﬂometoxy)phenyl)-2-(2—mety1—2H-indazol—5-
yDpyrido[3,2-c]pyridazin-3(2H)-on (dwoc tong hop tur 4-cloro-2-(2-metyl-2H-indazol-
5-y1)pyrido[3,2-c]pyridazin-3,6(2H,5H)-di0n & 2-(4-(diflometoxy)phenyl)-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan thong qua quy trinh chung I (Phwong phép C, Buéc E, G)
(120 mg, 0,26 mmol, 1,0 duong luvong) va Fe(acac)s (93 mg, 0,26 mmol, 1,0 duong
luong) trong THF (5 mL) va NMP (1 mL) da duge thém n-propylmagie bromua 1M
trong dietyl ete) (4,0 mL, 4,0 mmol, 15,4 duong lugng) timg giot & 0°C trong moi truong
N,. Hon hop phén tng da duge khudy 1én & nhiét do phong qua dém va dugc lam dung
tir tir bing nude d4 (10 mL). Hon hop thd da dugce chiét xuét bang EtOAc (10 mL x 3).
Céc 16p hitu co két hop da dugc rira bang nude muéi (20 mL), dwgc 1am khd qua Na;SO4
va dugc co lai trong diéu kién 4p sut giam. Phan du thd d3 duoc tinh loc béng HPLC
didu ché pha dao dé tao ra 4-(4-(diﬂometoxy)phenyl)-Z-(2-mety1—2H-indazol-5-yl)-6-
propylpyrido [3,2-c]pyridazin-3(2H)-on (Vi du 205).

'H NMR (400 MHz, DMSO-ds) 3 (ppm): 8,51 (s, 1H), 8,04 (s, 1H), 7,99 (d, J=
9.1 Hz, 1H), 7,83 (d, J= 8,6 Hz, 2H), 7,72 (d,J=9,2 Hz, 1H), 7,49 (d, J=9,1 Hz, 1H),
7,35 (t, Jur = 72,0 Hz, 1H), 7,29 (d, J=9.3 Hz, 1H), 7,26 (d, J = 8,6 Hz, 2H), 4,23 (s,
3H), 2,78 (t, J= 7,4 Hz, 2H), 1,82-1,61 (m, 2H), 0,94 (t, J = 7,4 Hz, 3H).

LC-MS (ESI): m/z 462 [M+H]".

Téng hop 4-xyclohexy1-6-(2,2-diﬂoetoxy)-Z-(2-mety1-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin—3(2H)-0n (Vi du 206)

—NIN\ —NIN\ O/MQBT —N = N’N\ &
= N'N\ A TI0”CHF, . = N’N\ N - PN
(0] N” ~O0” "CHF;
o Z N o Cs,CO3, DMF o Z N/ O/\CHFZ Fe(acac)s, THF, NMP
Cl Bwéc A cl Bwéc B

Budc A: 4-c10r0-6-(2,2-diﬂoetoxy)-2-(2-mety1-2H-indaz01—5-yl)pyrid0[3,2-
c]pyridazin-3(2H)-on
Hon hgp cla 4,6-dicloro—Z-(Z-metyl-2H-indazol-5-yl)pyrid0[3,2-c]pyridazin-
3(2H)-on (300 mg, 0,87 mmol, 1,0 duong lugng, dugc tbng hop thong qua quy trinh
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chung I (Phuong phép A, cac budc A-D), 2,2-difloetyl triflometansulfonat (278 mg, 1.3
mmol, 1,49 duong lugng) va Cs2CO3 (565 mg, 1,7 mmol, 1,95 duong lugng) trong DMF
(8 mL) da duoc khudy Ién & nhiét do phong trong 3 gio va duoc lam dung v6i nude da
(10 mL). H3n hop tho da duge chiét xuét bang EtOAc (10 mL x 3). Cac 16p hitu co két
hop da duge rira b%mg nuée mudi (20 mL), duge 1am kho qua NaxSO4 va dugc ¢o lai
trong diéu kién ap sut giam. Phan du thd d3 duoc tinh loc bf?mg sic ky cot nhanh trén
gel silica dé tao ra 4-cloro-6-(2,2-diﬂoetoxy)-2-(2-metyl-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on (250 mg, 74% san lugng) la chét rén mau vang. LC-MS (ESI):
m/z 392 [M+H]".

Budc B: 4-xyclohexy1-6-(2,2-diﬂoetoxy)-Z-(2-mety1—2H—indazol-5 -
yl)pyrido[3,2-c]pyridazin-3(2H)-on

Hon hop cua 4—cloro-6-(2,2-diﬂoetoxy)-2-(2-mety1—2H-indazol-5-y1)-2H,3H-
pyrido[3,2-c]pyridazin-3-on (100 mg, 0,26 mmol, 1,0 dwong luong), Fe(acac)s (90 mg,
0,26 mmol, 1,0 duong lugng) va hdn hop NMP/THF (0,5mL/5 mL) da duoc khudy 1én
& 0°C trong mdi truong Na. Xyclohexylmagie bromua (1 M trong dietyl ete) (2,6 mL,
2.6 mmol, 10,0 duong lugng) da dugc thém vao timg giot & 0°C. Sau d6 hon hop nay da
dugc dé 4m vé nhiét do phong va duogc khudy qua dém, phan tng da dugc diéu chinh
boi TLC, sau khi hoan thanh, phan Ung da duoc 1am ding véi nude da (10 mL), hon
hop tho da duoc chiét xuat bang EtOAc (10 mL x 3), cdc 16p hitu co két hop da duge
ria béng nuée mudi (30 mL), duge lam kho qua Na;SO4 va duoc cd lai trong diéu kién
ap suit giam, phan du thd da dugce tinh loc bang HPLC didu ché pha dao dé tao ra 4-
xyclohexyl-6—(2,2-diﬂoetoxy)-2-(2-mety1—2H-indazol-5-y1)pyrido[3,2-c]pyridazin-
3(2H)-on (Vi du 206).

IH NMR (400 MHz, DMSO-ds) 3 (ppm) 8,48 (s, 1H), 7,99-7,92 (m, 2H), 7,69 (d,
J=9,1 Hz, 1H), 7,39 (dd, J=9,1, 2,0 Hz, 1H), 7,02 (d, J= 9,4 Hz, 1H), 6,50 (t, Jur =
542 Hz, 1H), 4,79 (td, Jar = 15,1, 3,2 Hz, 2H), 4,22 (s, 3H), 2,36-2,32 (m, 1H), 1,88-
1,69 (m, 4H), 1,63-1,55 (m, 2H), 1,43-1,19 (m, 4H).

LC-MS (ESI): m/z 439 [M+H]".

Téng hop 6-(2,2-diﬂoetoxy)-4-(4-hydroxyphenyl)-2-(2-mety1—2H-indazol-5-
yl)pyrido[3,2-c]pyridazin—3(2H)-on (Vi du 207)
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Hbn hop cta 4-cloro-6-(2,2-diﬂoetoxy)-2—(2-mety1-2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on (100 mg, 0,25 mmol, 1,0 duong lugng), Pd(OAc), (12 mg, 0,05
mmol, 0,2 duong lugng), KoCO3 (105 mg, 0,75 mmol, 3,0 duong lugng) va axit (4-
hydroxyphenyl)boronic (53 mg, 0,38 mmol) trong hdn hop dioxan/nuée (5 mL, 10/1,
theo thé tich) da duoc khudy 1én & 100°C trong mdi trudng No. Sau d6 hon hop phan
{mg da duoc rot vao trong nude da (10 mL) va dugc chiét xuit bang EtOAc (10 mL x
3). Céc 16p hitu co két hop da dugc rira bang nudc mubi (20 mL), dugc 1am kho qua
NaxSO4 va duge cd lai trong didu kién 4p suét giam. Phan du tho d duoc tinh loc bing
HPLC didu ché pha dao dé tao ra 6-(2,2-diﬂoetoxy)-4-(4-hydroxyphenyl)—2-(2-mety1-
2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 207).

'H NMR (400 MHz, DMSO-ds) 8 (ppm): 8,49 (s, 1H), 8,04-7,97 (m, 2H), 7,77-
7,62 (m, 3H), 7,44 (dd, J=9,1, 1,9 Hz, 1H), 7,03 (d, J=9,4 Hz, 1H), 6,83 (d, J= 8,4
Hz, 2H), 6,42 (tt, Jur = 54,5, 3,5 Hz, 1H), 4,61 (td, J = 15,0, 3,5 Hz, 2H), 4,22 (s, 3H).

LC-MS (ESI): m/z 450 [M+H]".

Tbéng hop 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-Z-(3-etyl-2-metyl-2H-
indazol-S-yl)pyrido[3,2-c]pyridazin—3(2H)—0n (Vi du 208)

N

HNT XYY
0PN N7 0" CHF, N
__N' =
—
N'N\ \/S'd/ OCHF,
/ o nBull THE B T TFA DOM, 40°C CullL, CsF, MeCN
Buéc A Bwoc B 3 O’ Nritte
L=
“’NHMe

Budc A 1-(5-brom0-2-metyl-2H-indazol-3-yl)etanol

Dung dich cua 5-bromo-2-metyl-2H-indazol (500 mg, 2,37 mmol, 1 duong
lugng) trong THF (10 mL) d& dugc thém n-BuLi (2,5 M trong hexan) (4,7 mL, 11,85
mmol, 5 duong lugng) timg giot & -65°C trong moi truong Na. Sau 3 gio, axetaldehyt
(5 M trong THF) (0,6 mL, 3,0 mmol, 1,27 duong lugng) da dugc thém vao. Sau d6 phan
img da dugc lam 4m tir t dén nhiét do phong va duge khudy trong 16 gio. Hon hop
phén ng da dugc rét vao trong NH4CI ¢6 nuée bio hoa (10 mL) va da duge chiét xut

bang EtOAc (10 mL x 3). Cac 16p hitu co két hop da duge rira bang nuée mudi (20 mL),
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dugc 1am khé qua Na;SO4 va duge cd lai trong diéu kién ap sudt giam. Phan du tho da
duoc tinh loc bing sdc ky cot nhanh trén gel silica dé tao ra 1-(5-bromo-2-metyl-2H-
indazol-3-yl)etanol (500 mg, 83% san lugng) la chét ran mau vang. LC-MS (ESD): m/z
255, 257 [M+H]".

Buéc B: 5-bromo-3-etyl-2-metyl-2H-indazol

Hbn hgp cua 1-(5-bromo-2-metyl-2H-indazol-3-yl)etanol (200 mg, 0,78 mmol, 1
duong lugng), trietylsilan (453 mg, 3,9 mmol, 5 duong lugng), TFA (889 mg, 7 ,8 mmol,
10 dwong lwgng) trong DCM (5 mL) dé dugc khudy 1én & 40°C trong 16 gio. Sau do
hdn hop dd dugc rét vao trong NaHCOs ¢6 nude bdo hoa (10 mL) & 0°C, va da dugc
chiét xuéit bing DCM (10 mL x 3). Céc 16p hitu co két hop da dugc lam khd qua Naz2SOs,
dugc c0 lai trong didu kién &p suét giam. Phin du thd di dugc tinh loc bang sdc ky cot
nhanh trén gel silica dé tao ra 5-bromo-3-etyl-2-metyl-2H-indazol (80 mg, 43% san
lwgng) 12 chét rén mau vang. LC-MS (ESD): m/z 239, 241 [M+H]".

6-(2,2-diﬂoetoxy)—4-(4-(diﬂometoxy)phenyl)-2-(3-ety1-2-mety1-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 208) da duoc tdng hop tir 6-(2,2-difloetoxy)-
4-(4-(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin-3(2H)-on va  5-bromo-3-etyl-2-
metyl-2H-indazol théng qua quy trinh chung II (Phuong phép A, Bude G).

'H NMR (400 MHz, DMSO-dy) 8: 8,13 (d, J=9,2 Hz, 1H), 8,07 (dd, J=2,0 Hz,
0,8 Hz, 1H), 7,93 (d, J = 8,8 Hz, 2H), 7,68 (dd, J= 9,2 Hz, 0,8 Hz, 1H), 7,48 (dd, J =
8,8 Hz, 1,6 Hz, 1H), 7,41 (t, Jur = 74,0 Hz, 1H), 7,31 (d, J= 8,8 Hz, 2H), 7,13 (d, J =
9.2 Hz, 1H), 6,47 (tt, Jur = 54,4 Hz, 3,2 Hz, 1H), 4,65 (td, Jur = 15,2 Hz, 3,2 Hz, 2H),
4,20 (s, 3H), 3,17 (q, J="7,2 Hz, 2H), 1,33 (t, J = 7,2 Hz, 3H).

LC-MS (ESI): m/z 528 [M+H]".

Tbng hop 6-(2,2-diﬂoetoxy)—4-(4-(diﬂomet0xy)phenyl)-8—(hydroxymetyl)-2-(2-
metyl-ZH-indazol-5-y1)pyrido[3,2-c]pyridazin—3 (2H)-on (Vi du 209) va 6-(2,2-
diﬂoetoxy)-4-(4-(diﬂometoxy)pheny1)-8-(diﬂometyl)-Z-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vidu 210)

- 147 -



43953

148/183
N N —N’\;\Q\ N
N X7 N X
P
0PN N7 N0 CcHE, __INHCI _ A T T
. Bwéc B
Bwéc A
OCHF, OCHF,
—N'N\ O\ —N{\lj©\ CHF2
= N’N\ X = N’N\ X
P
0PN N o eHE,  _ PAST | 07 N7 07 CHF,
Bwéc C
OCHF, OCHF,

Bude A: 6-(2,2-diﬂoetoxy)-4-(4-(diﬂ0metoxy)phenyl)-8-(hydroxymetyl)—2-(2-
metyl-2H-indazol-5-yl)pyrido[3,2-c]pyridazin—3(2H)-0n

Dung dich cua 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-Z-(2-metyl-2H-
indazol—S-yl)-8-(((tetrahyd’ro-2H-pyran-2-yl)oxy)metyl)pyrido[3,2-c]pyridazin—3(2H)-
on (Vi du 142, dugc tdng hop tir (E)-metyl 4-(tetrahydro-2H-pyran-2—yloxy)-3-(4,4,5,5-
tetrametyl-1 ,3,2-dioxaborolan-2-yl)but-2-enoat (Tai liéu tham khao: Tetrahedron 2012,
68, 3444-3449) thong qua quy trinh chung I (Phuong phap A, Budc E-F) (180 mg, 0,3
mmol, 1,0 dwong lugng) trong dioxan (3 mL) d3 duogc thém 1N HCI (c6 nuéde) (1 mL,
1 mmol, 3,3 duong lwong) & nhiét d phong. Va hon hop thu duge da duge khudy 1én &
nhiét do phong trong 2 gid. Sau d6 phan ing d3 dugc lam dirng v6i nude da (20 mL),
dugc chiét xuét bang EtOAc (20 mL x 3). Cac 16p hitu co két hop da dugc rira bang
nude mudi (20 mL), dugc lam khd qua Na,SO4 va dugc cd lai trong diéu kién ap suét
gidm, phén du da dugce tinh loc béng séc ky cdt nhanh trén gel silica dé tao ra 6-(2,2-
diﬂoetoxy)—4-(4-(diﬂometoxy)phenyl)-8-(hydroxymetyl)-2-(2-mety1—2H—indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 209).

IH NMR (400 MHz, DMSO-ds) & (ppm): 8,50 (s, 1H), 8,04 (s, 1H), 7,84 (d, J =
8,4 Hz, 2H), 7,70 (d, J= 9,6 Hz, 1H), 7,49 (d, J= 8,8 Hz, 1H), 7,34 (t, Jur = 74,0 Hz,
1H), 7,24 (d, J= 8,4 Hz, 2H), 6,94 (s, 1H), 6,39 (tt, Jur = 54,4 Hz, 3,2 Hz, 1H), 5,63 (s,
1H), 4,83 (s, 2H), 4,58 (td, Jur = 15,2 Hz, 3,2 Hz, 2H), 4,22 (s, 3H).

LC-MS (ESI): m/z 530 [M+H]".

Budc B: 6-(2,2-diﬂoetoxy)—4-(4-(diﬂometoxy)phenyl)-2-(2-mety1-2H-indazol—
5—y1)-3-oxo-2,3-dihydropyrido[3,2—c]pyridazin-8-carbaldehyt.
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Dung dich cua 6-(2,2-diﬂoetoxy)-4-(4-(diﬂomet0xy)phenyl)-8-(hydr0xymetyl)-
2-(2-metyl-2H-indazol-5-y1)pyrido[3,2-c]pyridazin-3(2H)-on (60 mg, 0,1 mmol, 1,0
dwong lwgng) trong CHCls (5 mL) da dugce thém vao MnO; méi dugce hoat hoa (96 mg,
1,0 mmol, 10,0 dwong lugng) trong mot phan. Sau d6 hdn hop thu duge da duoc khudy
1én & nhiét dd phong trong 16 gio. Tién trinh phéan tmg da dugc diéu chinh b&i TLC. Sau
khi hoan thanh, hdn hop phan tng da dugc loc qua miéng dém ngin Celite®, chét loc da
dugc cO lai trong didu kién 4p suit gidm dé tao ra 6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)-2-(2-mety1-2H-indazol-5-y1)-3-0x0-2,3-dihydropyrido[3,2-
c]pyridazin-8-carbaldehyt tho (50 mg) la chit rin mau vang, ma dugc st dung & bude
tiép theo ma khong tinh loc thém. LC-MS: m/z 528 [M+H]".

Bugsc C: 6—(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)—8-(diﬂometyl)-2-(2-
metyl-2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3 (2H)-on

Dung dich cua 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-Z-(2-metyl-2H-
indazol-S-yl)-3-oxo-2,3-dihydropyrido[3,2-c]pyridazin—8-carbaldehyt (50 mg, tho)
trong DCM (3 mL) da dugc thém DAST (46 mg) & -60°C. Sau khi thém, n6 da dugc dé
4m v& nhiét 6 phong va dugc khudy thém trong 16 gio. Sau khi hoan thanh phan Ung,
nuée da (10 mL) da duge thém vao va duge chiét xuit bang EtOAc (10 mL x 3). Cac
16p hitu co két hop da dugc rira bang nudc mubi (20 mL), dugc 1am kho qua NaxSO4 va
dugc cd lai trong didu kién ap suét giam, phan du da dugc tinh loc bang HPLC didu ché
pha dao dé tao ra 6-(2,2-diﬂoetoxy)-4-(4-(diﬂomet0xy)phenyl)-8-(diﬂ0mety1)—2-(2-
metyl-2H-indazol-5-yl)pyrido[3 ,2-c]pyridazin-3(2H)-on (Vi du 210).

'H NMR (400 MHz, DMSO-ds) & (ppm): 8,53 (s, 1H), 8,08 (d, J=2,0 Hz, 1H),
7,86 (d, J= 8,8 Hz, 2H), 7,73 (d, J = 9,2 Hz, 1H), 7,51 (dd, J=9,2 Hz, 2,0 Hz, 1H),
7,45 (t, Jar = 53,6 Hz, 1H), 7,36 (t, Jur = 74,0 Hz, 1H), 7,30-7,25 (m, 3H), 6,41 (tt, Jur
= 54,4 Hz, 3,2 Hz, 1H), 4,61 (td, Jur = 15,2 Hz, 3,2 Hz, 2H), 4,23 (s, 3H).

LC-MS (ESI): m/z 550 [M+H]".

Tong hop 6-(2,2-diﬂoetoxy)-4-(4-(diﬂomet0xy)phenyl)-8-
((dimetylamino)metyl)-2-(2-metyl-2H—indazol-5-yl)pyrido[3,2-c]pyridazin—3(2H)-on
(Vidu211)
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Budc A: (6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-2-(2-mety1—2H-indazol—
5-yl)-3-ox0-2,3-dihydropyrido[3 ,2-c]pyridazin-8-yl)metyl metansulfonat

Dung dich cia 6-(2,2—diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-8-(hydroxymetyl)—
2-(2-mety1—2H-indazol-5-yl)pyrido[3,2-c]pyridazin—3(2H)-on (90 mg, 0,17 mmol, 1,0
eq., Vi du 209) trong DCM (3 mL) da dugc thém vao MsCl (29 mg, 0,25 mmol, 1,47
dwong luong) va TEA (34 mg, 0,34 mmol, 2,0 duong lugng) & nhiét do phong. Va hdn
hop phén tng da duogc khudy 1én & nhiét 46 phong trong 2 gio. Sau do hdn hop phéan
g da dugc rét vao trong nudc da (10 mL) va dugc chiét xuit bang FtOAc (10 mL x
3). Céc 16p hiru co két hop da dugce rira bang nudc mubi (20 mL), dugc lam khd qua
Na2S04 va duge co lai trong diéu kién ap suét giam. Phan du thd d3 dugc tinh loc béng
sdc ky cot nhanh trén gel silica dé tao ra (6-(2,2-diﬂoetoxy)—4-(4-(diﬂ0met0xy)phenyl)-
2-(2-metyl-2H-indazol-5-y1)-3-oxo-2,3-dihydropyrido[3,2-c]pyridazin—8-y1)mety1
metansulfonat (90 mg, 87% san luong) la chét rin mau vang. LC-MS: m/z 608 [M+H]".

Budce B: 6-(2,2-diﬂoetoxy)-4-(4-(diﬂomet0xy)phenyl)—8-
((dimetylamino)metyl)-2-(2-mety1—2H-indazol-S -yl)pyrido[3,2-c]pyridazin-3 (2H)-on

Dung dich cua (6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-Z-(2-mety1-2H-
indazol-S-yl)-3-ox0-2,3-dihydropyrido[3,2-c]pyridazin-8-y1)mety1 metansulfonat (50
mg, 0,08 mmol, 1,0 duong lwong) trong DMSO (3 mL) da duge théem mudi NH(Me)2
HCl (33 mg, 0,41 mmol, 5,1 duong luong), Nal (23 mg, 0,16 mmol, 2,0 duong luong)
va NaHCO; (14 mg, 0,16 mmol, 2,0 duong luong) & nhiét 4o phong. Va hdn hop phan
ing da duoc khudy 1én & 80°C trong 2 gi0. Sau d6 hdn hop phan tng da dugc 16t vao
trong nudc da (10 mL) va duge chiét xuét bang EtOAc (10 mL x 3). Céc 16p hitu co két
hop da duge rira bing nude mudi (20 mL), dugc 1am khd qua NaxSO4 va duge cb lai
trong diéu kién &p sut giam. Phan du tho da dugce tinh loc bang HPLC didu ché pha dao
dé tao ra 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-8-((dimetylamino)metyl)—Z-(2-
metyl-2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3 (2H)-on (Vi du 211).

'H NMR (400 MHz, DMSO-ds) & (ppm) 8,52 (s, 1H), 8,05 (d, J = 2,0 Hz, 1H),
7.84 (d, J= 8,8 Hz, 2H), 7,72 (d, J=9,2 Hz, 1H), 7,49 (dd, J=9,2, 2,0 Hz, 1H), 7,36
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(t, Jur = 74,0 Hz, 1H), 7,25 (d, J = 8,8 Hz, 2H), 6,96 (s, 1H), 6,40 (tt, Jur= 54,4, 3,4 Hz,
1H), 4,23 (s, 3H), 3,77 (s, 2H), 2,29 (s, 6H).

LC-MS (ESI): m/z 557 [M+H]".

Téng hop 8-amino-6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-2-(2-mety1—
2H-indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 212)

N N HO 0 N NH
—N _ —N —N _ 2
= N,N\ N N’N\ A
~Z
_ MO NN o cHE, . OPPA 0N N 0 CHF,
HCOOH TEA, DMF
Bwéc A Bwéc B
OCHF; OCHF, OCHF;

Budc A: Axit 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-Z-(2-metyl-2H-
indazol-5-yl)-3-0x0-2,3-dihydropyrido[3 ,2-c]pyridazin-8-carboxylic

Hon hop cua 6-(2,2-diﬂoetoxy)—4-(4-(diﬂometoxy)phenyl)-2-(2-metyl-2H-
indazol-S-yl)-3-0x0-2,3-dihydr0pyrido[3,2-c]pyridazin-8-carbaldehyt (120 mg, 0,23
mmol, 1,0 duong luong, dugc tbng hop nhu trong Vi du 210, bude B) va HCO.H (0,1
mL, 2,65 mmol, 11,5 duong luong) trong H20 (0,5 mL) dd duge thém tir tir H202 (30
% theo trong lugng trong H20, 0,1 mL, 1, 14 mmol, 5 duong lugng) ¢ 4°C. Va hdn hop
da duoc khudy 1én & nhiét do phong trong 6 gio. Sau do hon hop da dugce rét vao trong
H,O (10 mL) va dugc chiét xuét bang EtOAc (10 mL x 3). Céc 16p hitu co két hop da
duoc rira bang nudc mubi (20 mL), duge 1am kho qua NaxSO4 va dugce ¢6 lai trong diéu
kién 4p suét giam, phan du thd da dugc tinh loc bang séc ky cdt nhanh trén gel silica dé
tao ra axit 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-2-(2-mety1-2H-indazol—S-yl)-
3-oxo-2,3-dihydropyrido[3,2-c]pyridazin-8-carb0xylic (80 mg, 52% san lugng) la chét
rén mau vang. LC-MS (ESI): m/z 544 [M+H]".

Buéde B: 8-amino-6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)phenyl)-2-(2-mety1-2H-
indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)-on

Dung dich cua axit 6-(2,2-diﬂoetoxy)-4—(4-(diﬂometoxy)phenyl)-2-(2-metyl-
2H-indazol-5-yl)—3-0x0-2,3-dihydropyrido[3,2-c]pyridazin—8-carboxy1ic (80 mg, 0,15
mmol, 1,5 duong luong) trong DMF (2 mL) da duogc thém TEA (22 mg, 0,22 mmol,
1,45 duong luong) va DPPA (61 mg, 0,22 mmol, 1,45 duong lugng). Va hdn hop da
duoc khudy 1én & nhiét do phong trong 3 gio. Sau d6 0,3 mL nuéc da duge thém vao
dung dich va hdn hop phan Gng da dugc khudy 1én & 100°C qua dém. Phén Gmg da dugc

lam ngudi vé nhiét dd phong, va dugc rét vao trong H>O (10 mL) va dugc chiét xuit
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bang EtOAc (10 mL x 3). Cac 16p hitu co két hop da dugc rira bang nudc mudi (20 mL),
dugc 1lam khd qua NapSOq va duge cd lai trong didu kién ap sut giam, phan du thd da
dwoc tinh loc biang RP-Prep-TLC dé tao ra 8-amino-6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)-Z-(2-mety1—2H-indazol-5-y1)pyrido[3,2-c]pyridazin—3(2H)-on
(Vi du 212).

I NMR (400 MHz, DMSO-ds) & (ppm): 8,49 (s, 1H), 8,05 (d, J=1,2 Hz, 1H),
7,83 (d, J = 8,8 Hz, 2H), 7,69 (d, J = 9,2 Hz, 1H), 7,51 (dd, J= 9,2 Hz, 1,6 Hz, 1H),
7,32 (t, Jgr = 74,0 Hz, 1H), 7,23-7,14 (m, 4H), 6,31 (tt, Jur= 54,0 Hz, 3,6 Hz, 1H), 5,83
(s, 1H), 4,47 (td, J= 14,8 Hz, 3,6 Hz, 2H), 4,22 (s, 3H).

L.C-MS (ESI): m/z 515 [M+H]".

Tong hop 6-(2,2-difloetoxy)-2-(2-metyl-2H-indazol-5-y1)-4-
((trimetylsilyl)ethynyl)pyrido[3,2—c]pyridazin—3(2H)-on (Vi du 213), 6-(2,2-
diﬂoetoxy)-4-ethyny1-2-(2-mety1-2H—indazol—5-y1)pyrid0[3,2-c]pyridazin—3(2H)-on
(Vidu214) & 4-((1H—pyrazol-3-yl)ethynyl)-6-(2,2-diﬂoetoxy)-2-(2-mety1-2H-indazol-
5-yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vidu 215)
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PN NP 0" CHF, Pd(PPhg)s, dioxan H HO" CHF, o N” 70" "CHF2
d Buwéc A | Bwéc B [
T™S
| _N,N;
N/
Hr':}
Pd(PPhg).Cly, TEA
Cul, DMF
Bwéc C
Buéce A: 6-(2,2-diﬂoetoxy)-2-(2—mety1—2H-indazol-5-yl)-4-

((trimetylsilyl)ethynyl)pyrido[3 ,2-c]pyridazin-3(2H)-on

Hon hop cua 4-cloro-6-(2,2-diﬂoetoxy)-2-(2-mety1—2H-indazol-5-yl)pyrido[3,2-
c]pyridazin-3(2H)-on (180 mg, 0,46 mmol, 1,0 duuong lugng, dugc tdng hop nhu trong
vi du 206, budc A), trimetyl((tributylstanny1)ethynyl)silan (268 mg, 0,69 mmol, 1,5
duong lugng) va Pd(PPhs)s (58 mg, 0,05 mmol, 0,11 dwong lugng) trong dioxan (5 mL)
da duoc khudy 1én & 80°C trong moi truong Na trong 15 gio. Hon hop phan Gng da duoc
¢0 lai trong diéu kién ap suét giam, ph?ln du thd da duoc tinh loc béng séc ky cot nhanh
trén gel silica dé tao ra 6-(2,2-diﬂoetoxy)-2-(2-metyl-2H-indazol-5-yl)-4-
((trimetylsilyl)ethynyl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi duy 213).
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'H NMR (400 MHz, DMSO-ds) & (ppm): 8,50 (s, 1H), 8,08 (d, J=9,6 Hz, 1H),
7,98 (d, J = 1,6 Hz, 1H), 7,70 (d, J = 9,2 Hz, 1H), 7,41 (dd, J=9,2 Hz, 2,0 Hz, 1H),
7,09 (d, J=9.,2 Hz, 1H), 6,54 (tt, Jur = 54,8 Hz, 3,6 Hz, 1H), 4,82 (td, Jur = 14,4 Hz,
3,6 Hz, 2H), 4,22 (s, 3H), 0,28 (s, 9H).

LC-MS (ESI): m/z 454 [M+H]".

Buéc B: 6-(2,2-diﬂoetoxy)-4-ethyny1-2-(2-metyl-2H—indazol-5-yl)pyrid0[3,2-
c]pyridazin-3(2H)-on

Hon hop cua 6-(2,2-diﬂoetoxy)-2-(2-mety1-2H-indazol-5-yl)-4—
((trimetylsilyl)ethynyl)pyrido[3,2-c]pyridazin-3(2H)-on (126 mg, 0,28 mmol, 1,0
dwong lugng) va Cs2COs (183 mg, 0,56 mmol, 2,0 eq) trong 2,2-difloetan-1-ol (4 mL)
d3 duoc khudy 1én & nhiét do phong trong 4 gir. Hon hop thu duogc da duge rét vao
trong H20 (10 mL) va duge chiét xuft bing EtOAc (10 mL x 3). Céc 16p hitu co két hop
d4 duoc rira bang nudce mudi (20 mL), dugc 1am khd qua Na2SO4 va duogc co lai trong
didu kién 4p sudt giam. Phan du tho da duge tinh loc bang séc ky cot nhanh trén gel
silica dé tao ra 6-(2,2-diﬂoetoxy)-4-ethynyl-Z-(2-mety1—2H-indazol-5-y1)pyrido[3,2—
c]pyridazin-3(2H)-on (Vi dy 214).

IH NMR (400 MHz, DMSO-ds) 8 (ppm): 8,51 (s, 1H), 8,08 (d, J=9,2 Hz, 1H),
7,99 (d, J = 1,6 Hz, 1H), 7,72 (d, J= 9,6 Hz, 1H), 7,41 (dd, J = 9,2 Hz, 2,0 Hz, 1H),
7,10 (d, J=9,2 Hz, 1H), 6,52 (tt, Jur = 54,4 Hz, 3,2 Hz, 1H), 5,02 (s, 1H), 4,83 (td, Jur
= 14,8 Hz, 3,2 Hz, 2H), 4,23 (s, 3H).

LC-MS (ESI): m/z 382 [M+H]".

Buéc C: 4-((1H-pyrazol-3-yl)ethynyl)-6-(2,2-diﬂoetoxy)-2-(2-mety1-2H-
indazol-5-yl)pyrido[3,2-c]pyridazin-3(2H)-on

Hbén  hop cua 6-(2,2-diﬂoetoxy)-4-ethyny1-2-(2-mety1—2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)—on (50 mg, 0,13 mmol, 1,0 duong luong), DIPEA (50
mg, 0,39 mmol, 3,0 duong luong), Pd(PPhs)2Cl2 (10 mg, 0,013 mmol, 0,1 duong lugng)
va 3-iodo-1H-pyrazol (101 mg, 0,52 mmol, 4,0 duong luong) va Cul (25 mg, 0,13 mmol,
1,0 duong lugng) trong DMF (5 mL) d3 duoc khudy 1én & nhiét do phong trong moi
trudong N trong 4 gio. Sau do hdn hop phén Gmg da duge rot vao trong H,O (10 mL) va
duoc chiét xuit bing EtOAc (10 mL x 3). Céc 16p hitu co két hop da dugce rira bang
nuée mudi (20 mL), duge lam khd qua NapSO4 va duge co lai trong diéu kién ap sut
giam. Phan du thd da dugc tinh loc bang HPLC didu ché pha dao dé tao ra 4-((1H-
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pyrazol-3-yl)ethynyl)-6-(2,2-diﬂoetoxy)-2-(2-mety1—2H-indazol-5-yl)pyrid0[3,2-
c]pyridazin-3(2H)-on (Vi du 215).

IH NMR (400 MHz, DMSO-ds) & (ppm): 13,39 (br, s, 1H), 8,52 (s, 1H), 8,09 (4,
J=19,2 Hz, 1H), 8,01 (s, 1H), 7,91-7,81 (m, 1H), 7,72 (d, J=9,2 Hz, 1H), 7,44 (dd, J =
9.2 Hz, 2,0 Hz, 1H), 7,11 (d, J = 9,2Hz, 1H), 6,62 (s, 1H), 6,55 (tt, Jur = 54,4 Hz, 3,2
Hz, 1H), 4,88 (td, Jur = 14,8 Hz, 3,2 Hz, 2H), 4,23 (s, 3H).

LC-MS (ESI): m/z 448 [M+H]".

Tong hop 6-(2,2-diﬂoetoxy)-4-(4-(diﬂometoxy)pheny1)-2-(4-
oxoxyclohexyl)pyrido[3 2-c]pyridazin-3(2H)-on (Vi du 21 6)

(o _ o)
L. L
N/N\ N’N\ AN
0 P

X
1) HCI, THF NGNS~
N/ O/\CHFZ ) . o] N~ "0 "CHF;
2) Bh(PPh3)3CI, Ho
Toluen
OCHF, OCHF,

Dung dich cua 6-(2,2-diﬂoet0xy)-4-(4-(diﬂ0metoxy)phenyl)-2-(1 ,4-
dioxaspiro[4,5]dec-7-en-8-y1)pyrido[3,2-c]pyridazin-3(2H)-on (duoc tbng hop tr 6-
(2,2-diﬂoet0xy)-4-(4-(diﬂometoxy)phenyl)pyrido[3,2-c]pyridazin-3(2H)-on & 1,4-
dioxaspiro[4,5]dec-7-en-8-yl triflometansulfonat thong qua quy trinh chung II (Phuong
phap A, Bude G)) (10 mg, 0,0197 mmol) va HCI c6 dac (0,1 mL) trong THF (1,5 mL)
d3 duoc khudy 1én ¢ nhiét do phong trong 2 gid. Phan tng dd duge rét vao trong
NaHCOs ¢6 nude bio hoa (5 mL) va duoc chiét xuét bang EA (5 mL x 3). Cac 16p hitu
co két hop da dugc rira bang nudc mubi (20 mL), dugc lam kho qua Na,S04 va dugce ¢d
lai trong diéu kién ap suét giam. Sau do6 hdn hop cua phan du va Rh(PPh3)sCl (18 mg,
0,0197 fnmol) trong toluen (3 mL) da dugc khudy 1én & nhiét do phong qua dém trong
mdi truong Ha. Sau do hén hop da duge rét vao trong H20 (5 mL) va dugc chiét xuét
bing EtOAc (5 mL x 3). Céc 16p hitu co két hop da duge rira bing nuée mudi (10 mL),
duoc 1am khd qua NaxSOq4 va duge cd lai trong didu kién ap suat giam. Phan du tho da
duoc tinh loc bang HPLC didu ché pha dao dé tao ra 6-(2,2-difloetoxy)-4-(4-
(diﬂometoxy)phenyl)-z-(4-0X0xyclohexy1)pyrido[3,2-c]pyridazin-3(2H)-0n (Vi du
216).

IH NMR (400 MHz, DMSO-ds) & (ppm): 8,02 (d, J=9,6 Hz, 1H), 7,82 (d, J =

8.8 Hz, 2H), 7,34 (t, Jur = 74,0 Hz, 1H), 7,24 (d, J = 8,8 Hz, 2H), 7,02 (d, J = 9,6 Hz,
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1H), 6,37 (tt, Jur = 54,4 Hz, 2,8 Hz, 1H), 5,62 (hept, J = 4,8 Hz, 1H), 4,54 (td, Jur =
14,8 Hz, 2,8 Hz, 2H), 2,78-2,63 (m, 2H). 2,45-2,23 (m, 2H), 2,29-2,14 (m, 1H) (mudi
HCO2H).

LC-MS (ESI): m/z 466 [M+H]".

Téng hop 4-(4-(diflometoxy)phenyl)-6-etoxy-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (Vi du 217)

N\ /N\
—N —N
= N~ N\ A = N~ N\ X
0 = N/ cl EtONa, EtOH N o = N/ O/\
OCHF, OCHF,

Hon hop cua 6-cloro-4-(4-(diflometoxy)phenyl)-2-(2-metyl-2H-indazol-5-
yl)pyrido[3,2-c]pyridazin-3(2H)-on (dugc tbng hop tr 4-cloro-2-(2-metyl-2H-indazol-
5-yl)pyrido[3,2-c]pyridazin-3,6(2H,5H)-dion & 2-(4-(diflometoxy)phenyl)-4,4,5,5-
tetrametyl-1,3,2-dioxaborolan thong qua quy trinh chung I (Phuong phép C, Buéc E, G)
(120 mg, 0,26 mmol, 1,0 duong luong) va EtONa (177 mg, 2,6 mmol, 10,0 duong
luong) trong EtOH (8 mL) da dugc khudy 1én & 40°C trong 3 gio. Sau d6 hdn hgp phan
g da duoc rét vao trong nudce da (10 mL) va duge chiét xuit bing DCM (10 mL x 3).
Céc 16p hitu co két hop di duge 1am kho qua NaxSOs, dugc co lai trong diéu kién ap
sut giam. Phin du thd da dugc tinh loc bang HPLC didu ché pha dao dé tao ra 4-(4-
(diﬂometoxy)phenyl)-6-etoxy-?_-(2-mety1—2H-indazol-5-yl)pyrid0[3,2-c]pyridazin-
3(2H)-on (Vi du 217).

'H NMR (400 MHz, DMSO-ds) &: 8,49 (s, 1H), 8,04 (d, /= 1,2 Hz, 1H), 7,97 (d,
J=92Hz, 1H), 7,86 (d, J= 8,8 Hz, 2H), 7,70 (d, J=9,2 Hz, 1H), 7,45 (dd, J=9,2 Hz,
2,0 Hz, 1H), 7,34 (t, Jur = 74,0, 1H), 7,24 (d, J= 8,8 Hz, 2H), 6,95 (d, J=9,6 Hz, 1H),
4,34 (q, J= 7,2 Hz, 2H), 4,22 (s, 3H), 1,32 (t, /= 7,2 Hz, 3H).

LC-MS (ESI): m/z 464 [M+H]".

Tong hop 5-(6-(2,2-diﬂoetoxy)-2-(2-mety1-2H-indazol—5-yl)-3-ox0-2,3-
dihydropyrido[3,2-c]pyridazin-4-yl)- 1H-indol-3-cacbonitril (Vi duy 331)
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1) TFA
O/YF )TFADCM

F 2)NH,OH, MeOH

Dung dich cua 7-(2,2-diﬂoet0xy)-3-(2-mety1—2H-indazol-5-y1)-1-(1-((2-
(trimetylsilyl)etoxy)metyl)-1H-indazol-5-yl)-3,4-dihydropyrido[2,3-d]pyrimidin—
2(1H)-on (54 mg, 0,09 mmol, 1,0 eq) (dugc tdng hop tir 4-cloro-2-(2-metyl-2H-indazol-
5-y1)pyrido[3,2-c]pyridazin-3,6(2H,5H)-di0n & 5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-y1)-1-((2-(trimetylsilyl)etoxy)metyl)- 1H-indol-3-carbonitril (Tai liéu
tham khao: W02018215316) thong qua quy trinh chung I (Phuong phap A, Buéc E &
F)) trong DCM (3 mL) d& duoc thém vao TFA (1 mL), hdn hop phan ing da duge khudy
1én & nhiét dd phong trong 3 gio. Sau do6 hdn hop phan tmg da dugc cd lai trong didu
kién &p suat giam, phén du @i duoc hoa tan lai trong MeOH (2 mL) va NH;OH ¢6 dac
(1 mL), hdn hop thu dugc da dugc khudy 1én & nhiét 46 phong qua dém. Sau khi hoan
thanh, hdn hgp phan Gng dd duoc co lai trong didu kién 4p suét giam, phan du da dugc
tinh loc bang RP-Prep-HPLC dé tao ra 5-(6-(2,2-diﬂoet0xy)-2-(2-metyl-2H—indazol-5—
yl)-3-ox0-2,3-dihydropyrido[3 ,2-c]pyridazin-4-yl)-1H-indol-3 -cacbonitril (Vi du 331).

'H NMR (400 MHz, DMSO-ds) 8 (ppm): & 12,29 (s, 1H), 8,50 (s, 1H), 8,29 (s,
1H), 8,12 (d, J= 0,9 Hz, 1H), 8,10-8,01 (m, 2H), 7,75 (dd, J= 8,6 Hz, 1,5 Hz, 1H), 7,71
(d, J=9,2 Hz, 1H), 7,60 (d, J= 8,7 Hz, 1H), 7,49 (dd, J= 9,1 Hz, 2,0 Hz, 1H), 7,06 (d,
J=9.4 Hz, 1H), 6,38 (tt, Jur = 54,5 Hz, J= 3,3 Hz, 1H), 4,54 (td, Jur = 15,0 Hz, J=3 .4
Hz, 2H), 4,22 (s, 3H).

LC-MS (ESI): m/z 498 [M+H]".

Téng hop 5-(6-(etylamino)-2-(2-metyl-2H-indazol-5-y1)-3—0x0-2,3-
dihydropyrido[3,2-c]pyridazin-4-yl)-1H-ind01-3-cacbonitfil (Vi du 332)
,N\ ,N\
— , s e
1)DCM, TFA AN ”,\
2) MeOH, NH,OH
HN— .
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Dung dich cua 5-(6-(etylamino)—2-(2-mety1-2H-indazol-S-yl)-3-0x0-2,3-
dihydropyrido[3,2-c]pyridazin-4-yl)-1 -((2-(trimetylsilyl)etoxy)metyl)-1H-indol-3-
carbonitril (100 mg, 0,17 mmol) (dugc tong hop tir 4-cloro-2-(2-metyl-2H-indazol-5-
y)pyrido[3,2-c]pyridazin-3,6(2H,5H)-dion & 5-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan—2-yl)-1-((2-(trimetylsilyl)etoxy)metyl)-1H-ind01-3-carb0nitril (Tai ligu
tham khao: W02018215316) théng qua quy trinh chung I (Phuong phap A, Budéce E;
Phuong phép D, Bude I)) trong DCM (6 mL) da dugc thém TFA (6 mL), hdn hop phan
ung da dugc khudy 1én & nhiét d) phong trong 12 gi¢. Sau do hdn hop phéan tmg da dugc
¢6 lai trong diéu kién ap sut giam, phan du da duogc hoa tan lai bang MeOH (4 mL) va
NH:OH c¢b dic (2 mL), hdn hop thu duoc da duge khudy 1én & nhiét do phong thém 6
gio. Sau khi hoan thanh, hdn hop phan Gng di dugc cd lai trong didu kién 4p suit giam,
phan du da dugc tinh loc bang HPLC didu ché pha dao dé tao ra 5-(6-(etylamino)-2-(2-
metyl-2H-indazol-5-yl)-3-0x0-2,3 -dihydropyrido[3,2-c]pyridazin-4-yl)- 1H-indol-3-
carbonitril (Vi du 332).

- 'HNMR (400 MHz, DMSO-ds) (ppm): & 12,17 (s, 1H), 8,45 (s, 1H), 8,27 (s,
1H), 8,22 (s, 1H), 8,16 (s, 1H), 7,96 (s, 1H), 7,76 (d, J=9,0 Hz, 1H), 7,66 (d, J = 9,1
Hz, 1H), 7,64 (d, J=9,1 Hz, 1H), 7,51 (d, J = 8,9 Hz, 1H), 7,43 (d, J = 8,9 Hz, 1H),
6,78 (d, J=9,3 Hz, 1H), 4,21 (s, 3H), 3,31 (¢, /= 7,1 Hz, 2H), 1,14 (t, J=17,1 Hz, 3H).

LC-MS (ESI): m/z 461 [M+H]".

Thtr nghiém hoda sinh

Protein Mat2A da duogc biéu hién bdi baculovirut tai td hop trong cac té bao bi
nhidm SF9 bang ciach st dung hé théng Bac to Bac dugc nhén ban thanh vecto
pFASTBACI (Invitrogen, Carlsbad, CA). MAT2A tai t6 hop da dugc tach tlr 150 g dich
ly giai t& bao clia cac té bao bi nhidm bang cach sur dung séc ky cot sepharoza HP Ni.
Homodime MAT2A tai td hop da duoc rira gidi bang 250 va 500 mM imidazol, va cac
phan chita MAT2A da duge xac dinh bang dién di gel natri dodexyl sulfat polyacrylamit
va dugc gop lai.

Pé x4ac dinh kha ning trc ché ctia cac hop chat khang lai homodime MAT2A,
protein d& dugc pha lodng thanh 4 ug/mL trong chit dém thtr nghiém (50 mM Tris, pH
8,0, 50 mM KCl, 15 mM MgCl, 0,3 mM EDTA, 0,005% [trong hrqng/thé tich] albumin
huyét thanh bo [BSA]). Hop chét kiém tra da dugc didu ché trong dimetyl sulfoxit 100%
(DMSO) & 50x ndng do cudi mong mubn. 1 pL thé tich dung dich pha lodng hop chét
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d4 duge thém vao 40 pL dung dich pha lodng enzym va hdn hop da duoc @& céan bang
trong 60 phut & 25°C. Thu nghiém enzym nay da dugc bit dAu bing cach thém 10 pL
h&n hop co chét (500 uM ATP, d pH 7,0, 400 pM L-methionin trong 1x chét dém thir
nghiém), va hdn hop da duge G thém trong 60 phut & 25°C. Phan tng da dugc tam diung
va phosphat gidi phong ra da dugc giai phong boi enzym theo lugng theo hé s6 ty lugng
bing su san xuht S-adenosyl methionin (SAM) da dugc do bang céach st dung kit
PiColorLock Gold (Hang Innova Biosciences, UK). Céc lugng tuyét dbi cta san pham
di dugc xac dinh bing céch so sanh v6i dudng cong tiéu chuin cua chat dém kali
phosphat, 6 pH 8,0.

Cac hop chét cu thé dugc boc 10 trong tai liéu nay da duoc kiém tra trong thir
nghiém d& ndi trén va ching dugc xac dinh 13 dé trc ché MAT2A véi ICso theo cac diém
sau: (A) nho hon 100 nM (> 40% trc ché t6i da), (B) nim gitta 100 nM va 1 pM (> 40%
tic ché t6i da), va (C) ndm gitta 1 pM va 10 uM (> 40% trc ché téi da), nhu dugc thé
hién trong bang 2 du6i day.

Thir nghiém té bao vé& mirc dd dat muc tiéu (SAM)

Viéc do hoat dong ciia MAT2A trong cac té bao di duogc thuc hién béng cach
dinh lugng truc tiép do giau san phém cua hoat dong enzym cua té bao d6, SAM. Céac
té bao ung thu da duoc xtr ly béng cac chit tc ché MAT2A tham gia trong thoi ky 0
thich hop, va cac té bao sau do da dugc ly gidi bang cich st dung chét phan ing ma lam
ding hoat dong bat ky khéc cta enzym. Cac chét chuyén héa tan dugc gdm SAM da
duoc thu gom lai va chinh SAM nay da dugc do ngay tur budc ly giai bang cach st dung
LC-MS/MS dinh lugng.

Thir nghiém thong thuong da dugc thuc hién bang cach st dung dong té bao ung
thu bidu mé dai trang HCT116 & ngudi ma da dugc bién doi gen dé x6a gen MTAP (c6
san trén thi trudng tir nha cung cAp Horizon Discovery). Dong té bao nay da dugc dung
bdi vi d3 x4c dinh dugc r%mg su mét gen MTAP n6 s€ du bao do nhay d6i v6i cac chit
trc ché MAT2A. Céc té bao da dugc dit vao trong cac dia 96 giéng v61 mat do té bao
thich hop. 24 gid sau, cac t& bao sau d6 da dugc xir ly bang chét ac ché MAT2A tham
gia. Trudce khi thém vao cac té bao, hop chét trudc tién da duoc pha loang lién tiép trong
100% DMSO, thong thudmg 12 pha loang lién tiép 3 lan bt dAu tir S00x lidu dau tién
véi 10 muc lidu lugng chira chi dbi ching duy nhit DMSO. Hop chét sau d6 da dugc
chuyén vao tAm phbi liéu dang hoat dong trong mdi trudng nudi chy té bao bang cach
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thém 5 pL hop chét trong DMSO vao 495 uL mdi truong nudi chy té bao. Phéi ligu dang
hoat dong nay sau d6 da dugc thém vao cac té bao qua pha lodng 5 1in nita, bang cich
thém 25 pL phdi liéu dang hoat dong vao 100 ul cac té bao trong modi trudng nuodi cy.
Sau khi thém hop chit, céc té bao da duge i & 37°C / 5% COz trong 72 gid.

Dé dinh luong cac muc SAM sau khi xtr 1y hop chét, cac té bao da dugc rira nhe
mot 14n trong chit dém amoni cacbonat (75mM & d6 pH 1a 7,4), duogc dat trén da kho,
va dugc ly giai v6i chét dém chiét xuét san phim trao dbi chét (80% metanol lanh va
20% nude (theo thé tich) véi axit axetic & nong dd cubi 1M véi 200 ng/mL d3-SAM
dugc dotéri hoa 1a chét dbi chung noi). Sau khi quay ly tdm ¢ 4°C tai 3.200 vong/phut
trong 30 phut, cac chit ndi trén bé mit da dugc thu gom lai va dugc luu trit & -80°C cho
dén khi phan tich boi thiét bi sic ky 16ng voi khéi phd nbi tiép (Liquid Chromatography
with tandem Mass Spectrometry - LC-MS/MS). Phan tich LC-MS/MS da dugc thuc
hién bing cich st dung thiét bi AP16500 Mass Spectrometer (Sciex, Framingham, MA,
USA) van hanh & ché @6 phun ion duong va dugc trang bi thiét bi Waters UPLC Acquity
(Waters, Milford, MA, USA) cot BEH Amide. Nhidu dit liéu theo ddi phan tmg da thu
nhan dugc cho SAM va ti€u chuin d3-SAM, bing cach sit dung cdp chuyén tiép khéi &
1an luot 399,2—250,1 va 402,2—250,1 m/z. Trong phan tich LC-MS/MS thong thuong,
tdc dd dong chay ban dAu 14 0,5 ml/phut ctia 25% pha di dong A (axetonitril va nu6e ¢
5:95 (theo thé tich) véi 1% axit formic va 10 mM amoni axetat) va 75% pha di dong B
(axetonitril va nudc & 95:5 (theo thé tich) v6i 1% axit formic va 10 mM amoni axetat),
0,2-0,5 phit v&i 75% - 35% pha di dong B, 25%-65% pha di dong A, ¢ 0,5 phut 65%
pha di dong A va 35% pha di dong B, 1,0-1,1 phut v6i 35% —75% pha di dong B, 65%-

25% pha di dong A, ¢ 1,1 phut 25% pha di dong A va 75% pha di dong B voi tdng thoi
gian chay 1a 1,5 phaut.

Cac hop chét cu thé dugc bdc 10 trong tai lidu nay da duogc kiém tra trong thir
nghiém da noi trén va ching dugce xac dinh 1a dé rc ché SAM bang ICso theo cic diém
sau: (A) nhé hon 100 nM (> 60% tc ché ti da), (B) ndm giita 100 nM va 1 uM (> 60%
trc ché tdi da), (C) 16n hon hodc bang 1 pM (> 60% T ché tdi da), va (NT) khong duoc
kiém tra, nhu dugc thé hién trong bang 2 dudi day.

Tht nghiém vé tc ché ting sinh té bao

Hop chit kiém tra anh hudng dén sy ting trudng cua té bao ung thu da dugc danh

gia bang viéc didu tri céc té bao ung thu bang hop chét trong 4 ngay va sau d6 do su
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ting sinh bang cach st dung man hinh hién thi sy ting sinh té bao dua trén ATP (Cell
Titer Glo, Tap doan Promega Corporation).

Trong thir nghiém thong thudng cgp dong té bao ung thu biéu md dai trang
HCT116 & nguoi ¢6 cung ngudn gbc ma chi khac nhau vé trang thai khuyét MTAP
(HCT116 MTAP+/+ va HCT116 MTAP-/-) da duge dat vao trong cac dia 96 giéng v6i
mat d6 té bao thich hop. 24 gid sau, cac t& bao sau d6 da dugc xir ly bing chét e ché
MAT2A tham gia. Trudc khi thém vao cac té bao, hop chit trude tién da duge pha lodng
lién tiép trong 100% DMSO, thong thuong 1a pha loang lién tiép 3 14n bat du tir 500%
lidu dAu tién véi 10 mirc lidu lugng chira d6i chimg duy nhit DMSO. Hop chét sau d6
da duoc chuyén vao tAm phdi lidu dang hoat dong trong moi trudng nudi ciy té bao bang
céch thém 5 pL hop chét trong DMSO vao 495 uLL méi truong nudi céy té bao. Phoi liéu
dang hoat dong ndy sau d6 da duoc thém vao cac té bao qua pha loang 5 14n nita, bang
cach thém 25 pL phdi liéu dang hoat dong vao 100 ul cac té bao trong mdi truong nudi
cdy. Sau khi thém hop chét, cac t& bao di duge 0 & 37°C/ 5% CO; trong 4 ngay.

Pé do su uc ché tang sinh té bao, céac té bao duoc cin br?mg vé nhiét do phong
trong 30 phut, va sau d6 da dugce xir Iy bang 125 pL chét phan tng Cell Titer Glo. Tém
ndy sau d6 da dugc day lai bang gidy nhom va dugc l4c 1én trong 15 phut dé dam bao
tron 1an hoan toan va ly giai t& bao toan bd. Tin hiéu phét quang sau d6 dugc do bang
mdy do d§ sang dang tAm Veritas phién ban 1.9.2 st dung duong cong chuén ATP dé
x4c nhan kha ning tai 14p cta thir nghiém mdi 14n chay. Phép do phat quang nay dé dugc
chuyén dbi thanh chi sd tang sinh bang céach lay mdi diém dir liéu trir di tin hig¢u phat
quang ATP dugc do tir mot giéng trdng (khong té bao) va chia cho tin hi¢u phat quang
ATP dugc do trong 0,2% giéng dbi ching DMSO duoc diéu chinh cho tin hiéu trong
giéng tréng. Hoat dong hop chét sau d6 da duge biéu dién dudi dang phan tram thay do6i
vé sy tang sinh lién quan toi dbi chimg DMSO trong thm dbi voi log10 cta ndng @6 hop
chit theo cac don vi mol (M).

Cac hop chét cu thé duge bdc 10 trong tai liu nay da duoc kiém tra trong thir
nghiém d néi trén va chung dugc x4c dinh dé e ché su tang sinh t& bao bang ICso theo
céc didm sau: (A) nho hon 100 nM (> 30% Gc ché t6i da dbi v6i MTAP -/-; > 10% tre
ché i da dbi v6i MTAP +/+), (B) ndm gitta 100 nM va 1 uM (> 30% trc ché t6i da dbi
v6i MTAP -/-; > 10% trc ché t6i da d6i v6i MTAP +/+), (C) l6n hon hodc bang 1 pM,
va (NT) khong dugc kidm tra, nhu dugc thé hién trong bang 2 dudi day.
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Vi du

Uc ché
enzym

Uc ché SAM 72
gio trong té bao
(MTAP -/-)

Uc ché ting
trudng tuong dbi
trong 4 ngay
(MTAP -/-)

Uc ché tang
trudng tuong dbi
trong 4 ngay
(MTAP +/+)
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Vidu

Uc ché
enzym

Uc ché SAM 72
gio trong t€ bao
(MTAP -/-)

Uc ché ting
truong tuong d6i
trong 4 ngay
(MTAP -/-)

Uc ché tang
trudng tuong a6i
trong 4 ngay
(MTAP +/+)
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’ ) Ue ché SAM 72 [}’c ché ting N qc ché tang N
] Uc ché . <. .| truéng twong d6i | trudng twong doi
Vidu gi¢ trong té bao . .
enzym (MTAP -/-) trong 4 ngay trong 4 ngay
(MTAP -/-) (MTAP +/+)
181 C Khéng dugc Khong dugc kiém | Khong dugc kiém
kiém tra tra tra
182 A A A B
183 A A A B
184 A A B C
185 Khong duoc | Khong dugc kiém | Khong duge kiém
B 1
1€m tra tra tra
Khéng dwgc | Khong duoc kiem | Khong duoc kiém
186 B 1Gqa
1€m tra tra tra
187 A B C C
188 A B B C
189 A B B C
1 Khong duge | Khong duge kiem | Khong dugce kiém
90 C Kid
1€m tra tra tra
191 B B C C
192 A A B B
193 A B B C
194 A B A C
195 A A C C
196 A A A C
197 A A A C
198 A A A C
199 A A A C
200 A A A C
201 A A A C
202 A A A C
203 A A A ? B 7
Khong dugc | Khong duoc kiem | Khong duge kiém
204 A 1
1€m ftra tra fra
205 A A A C
206 A B B C
207 A A B C
208 A A A B
209 A A A C
210 A A B C
211 A B B C
212 A A A B
213 B K}ll{‘.’?g duge C C
1€m ftra
214 B C C C
215 A C B C

- 163 -




43953

164/183

Goené | Ucché SAMT2 Ucchétang | Ucchétang
Vidu c che i trong t £ bio trudng tumg doi | trudng tu:ongi doi
enzym (MTAP -/-) trong 4 ngay trong 4 ngay
(MTAP -/-) (MTAP +/+)

16 B Khong duge | Khong duge kiém | Khong duoc kiém
kiém tra tra tra

217 A A A B

301 A A A C

302 A A A C

303 A A A C

304 A A B B

305 A A A C

306 A Khong dugc | Khong dugc kiém | Khong dugc kiem
kiém tra tra tra

307 A A A C

308 A Khong duge | Khong duge kiém | Khong dugc kiém
kiém tra tra tra

309 A A A C

310 A A A C

311 A Khong dugc | Khong dugc kiém | Khong dugc kiém
kiém tra tra tra

312 A Khong duge | Khong dugce kiem | Khong duge kiém
kiém tra tra tra

313 A A A B

314 A Khong duge | Khong duge kiém | Khong duge kiém
kiém tra tra tra

315 A A A C

316 A A A C

317 A A A C

318 A A A C

319 A A A C

320 A Khong duge | Khong dugce kiém | Khong duge kiém
kiém tra tra tra

321 A A A C

322 A Khong dugc | Khong dugce kiem | Khéng duge kiém
kiém tra tra tra

323 A A A A

324 A Khong duge | Khong dugce kiem | Khong duge kiém
kiém tra tra tra

325 A Khong duge | Khong duge kiém | Khong duge kiém
kiém tra tra tra

326 A Khong dugc | Khong duge kiém | Khong duge kiém
kiém tra tra tra

327 A A A C

328 B Khong dugc Khoéng dugc kiém | Khong dugc kiém
kiém tra tra tra
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| Gochésammp || Uccheumng | Uecheting
, Uc ché . + .| truong twong d6i | trudng twong doi
Vidu gid trong t€ bao . .
enzym (MTAP -/-) trong 4 ngay trong 4 ngay
(MTAP -/-) (MTAP +/+)
329 B Khong duogc | Khong dugc kiém | Khong dugc kiém
kiém tra tra tra
330 A Khong dugc Khong duge kiém | Khong dugc kieém
kiém tra tra tra
331 A A A C
332 A Khépg duoc Khong duge kiém | Khong duoc kiem
ki€ém tra tra tra
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YEU CAU BAO HO
1. Hop chéit c6 cong thic I:
R4

LN R
\N’ I 5

1

IR
R? @D

trong do

L 1a 0, S, NR, hogc lién két;

R 13 H hodc Ci-Ce-alkyl;

R! dugc chon tir nhom gdm c6 Ci-Cs-alkyl, C2-Ce-alkenyl, C3-Ce-carboxyclyl, -
(C1-Ce-alkyl)(Cs-Cs-carboxyclyl), va -(C1-Ce-alkyl)(Cs-Cs-xycloalkenyl) trong doé

alkyl bit ky trong R! 12 thdng hodc nhanh, va

R! dugc thé tiry chon béi 1 dén 6 halo hogc 1 dén 6 doteri;

hodc khi L 1a NR, thi R va R! két hop véi L 1a xycloalkyl di vong 3 dén 6 canh
(trong d6 1 dén 4 thanh phﬁn vong duge chon doc 1ap tir N, 0, va S) dugc thé tuy chon
b&i mot hodc nhidu RA;

R va R® duoc chon doc 14p tir nhom gdm c6 (Ca-Cealkynyl, Ce-Cio-aryl, C3-Ce-
carboxyclyl, aryl di vong 5 dén 10 canh (trong d6 1 dén 4 cac thanh phan aryl di vong
duoc chon doc 14p ti N, O, va S), va xycloalkyl di vong 3 dén 14 canh (trong d6 1 dén
4 c4c thanh phan xycloalkyl di vong dugc chon doc 1ap ttr N, O, va S),

trong d6 R? va R? duoc thé doc 14p va tiry chon boi mdt hodc nhidu nhém thé ma
duoc chon tir nhom gdm c6 R4, ORA, halo, -N=N-R*, NR*R?, -(C1-Ce-alky)NRARB, -
C(O)ORA, -C(O)NR”R®, -OC(O)RA, -Si(C1-Cs-alkyl); va-CN;

R* dugc chon tir nhém gém c6 H, C1-Cs-alkyl (dugc thé tiry chon bdi mot hodc
nhiéu halo, hydroxy hodc xycloalkoxy di vong 3 dén 14 canh (trong d6 1 dén 4 cac thanh
phﬁn xycloalkoxy di vong dugc chon doc 1ap tr N, O, va S)), -O(C1-Cs-alkyl) (dugc thé
tly chon b&i mdt hodc nhiéu halo), -OH, halo, -CN, -(C1-Ce-alkyl)NRARP, va -NRARE;

RS dugc chon tir nhém gdm ¢6 H, C1-Ce-alkyl, C1-Ce-alkoxy, Cy-Ce-alkenyl, Ca-
Ce-alkynyl, halo, —CN, va -NRRP;

RA va RB dugce chon doc 14p tir nhém gém c6 H, -CN, -hydroxy, oxo, C1-Ce-alkyl,
C1-Ce-alkoxy, C2-Cs-alkenyl, C,-Ce-alkynyl, -NHo, -$(0)0-2-(C1-Cs-alkyl), -S(O)o-2-(Ce-
Cie-aryl), -C(O)(C1-Ce-alkyl), -C(0)(C3-Cis-carboxyclyl), -C3-Cys-carboxyclyl, -(Ci-
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Cs-alkyl)(Cs-Cua-carboxyclyl), Ce-Cro-aryl, xycloalkyl di vong 3 dén 14 canh va -(Ci-
Cs-alkyl)-(xycloalkyl di vong 3 dén 14 canh) (trong d6 1 dn 4 cac thanh phan
xycloalkyl di vong duge chon doc lap tr N, O, va S), va aryl di vong 5 dén 10 canh
(trong d6 1 dén 4 céac thanh ph?ln aryl di vong dugc chon doc lap tr N, O, vaS);

trong d6 mdi gbc alkyl, alkoxy, alkenyl, alkynyl, aryl, carboxyclyl, xycloalkyl di
vong, va aryl di vong cia R* va RP dugc thé ty chon bdi mot hodc nhiéu nhom thé
dugce chon tu nhém gém c6 doteri, hydroxy, halo, -NR’; (trong d6 mdi R’ dugce chon
doc lap tir nhém gdm c¢6 Ci-Ce-alkyl, Co-Cs-alkenyl, Ca-Ce-alkynyl, Ce-Cio-aryl,
xycloalkyl di vong 3 dén 14 canh va -(C1-Ce-alkyl)-(xycloalkyl di vong 3 dén 14 canh)
(trong do 1 dén 4 thanh phén vong duge chon doc 14p tr N, O, va S), va aryl di vong 5
dén 10 canh (trong d6 1 dén 4 thanh phan aryl di vong dugc chon doc 1ap tir N, 0, va
S), -NHC(0)(OC1-Cs-alkyl), -NO2, -CN, oxo, -C(0)OH, -C(0)O(C1-Cs-alkyl), -C1-Ce-
alkyl(C1-Ce-alkoxy), -C(O)NHa, C1-Cs-alkyl, -C(0)C1-Cs-alkyl, -OCi-Ce-alkyl, -Si(C1-
Ce-alkyl)s, -S(O)o2-(C1-Ce-alkyl), Ce-Cio-aryl, -(C1-Ce-alkyl)(Cs-Cio-aryl), xycloalkyl
di vong 3 dén 14 canh, va -(Ci-Cs-alkyl)-(chét di vong 3 dén 14 canh) (trong d6 1 dén 4
thanh phﬁn chét di vong duge chon ddc lap tr N, O, va S), va -O(Cs-Crs-aryl),

trong d6 mdi nhém thé alkyl, alkenyl, aryl, va xycloalkyl di vong trong RAvaRB
dugc thé tuy chon bdi mot hodc nhidu nhom thé dugc chon tir nhém gbm c6 hydroxy, -
OC;-Cg-alkyl, halo, -NHo, -(C1-Ce-alkyl)NHz, -C(O)OH, CN, va oxo;

mdi RC va RP dugc chon doc 1ap tir H va Ci1-Ce-alkyl;

hodc mudi duge dung cia ching.

2. Hop chét theo diém 1, trong do:

R* duoc chon tr nhom gbm c6 H, Ci-Ce-alkyl (duoc thé tiry chon bdi mét hodc
nhidu halo, hydroxy hodc xycloalkoxy di vong 3 dén 14 canh (trong d6 1 dén 4 cac thanh
phén xycloalkoxy di vong dugc chon doc 1ap tir N, O, va S)), -O(C1-Cs-alkyl), -(C1-Cs-
alkyl)NRARP, va -NRARP (trong d6 RA va RB duoc chon doc 1ap tir H va Ci-Ce-alkyl);
va

RS duge chon tir nhém gdm c6 H, C1-Ce-alkyl, Ci-Cs-alkoxy, va -NRCRP.

3. Hop chét theo diém 1 hogc diém 2, trong d6 it nhit mot trong s6 R* va RS 1a H.
4. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 R* 1a H.
5. Hop chét theo diém bat ky trong sé cac didm tr 1 dén 4, trong d6 R* 1a H.

- 167 -



43953

168/183

6. Hop chét theo diém bt ky trong s cac diém tir 1 dén 5, trong d6 mdi trong sb R*va
R’ 1a H.

7. Hop chét theo diém bat ky trong s& cac didm tir 1 dén 6, trong d6 R?* 12 Ce-Cio-aryl
dugc thé tiry chon hogc aryl di vong 5 dén 10 canh dugc thé tuy chon.

8. Hop chét theo diém 7, trong d6 R* 12 Ce-Cro-aryl dugc thé tiy chon.

9. Hop chit theo diém 8, trong d6 R? 1a phenyl dugc thé tury chon.

10. Hop chét theo diém 7, trong d6 R? 12 aryl di vong 5 dén 10 canh duoc thé tiry chon,
va trong d6 1 thanh phén vong 1a N.

11. Hop chét theo didm 10, trong d6 R? 1a aryl di vong 5 hodc 6 canh dugc thé tiry chon.
12. Hop chét theo diém 10 hoic diém 11, trong do R? 1a aryl di vong 6 canh dugc thé
tuy chon.

13. Hop chét theo diém bt ky trong sb cac diém tir 10 dén 12, trong d6 R? 1a pyridyl
duoc thé tiy chon.

14. Hop chét theo diém bat ky trong s& cac diém tir 1 dén 12, trong d6 R’ 1a xycloalkyl
di vong 3 dén 14 canh dugc thé tiy chon hogc aryl di vong 5 dén 10 canh dugc thé tiy
chon.

15. Hop chat theo didm 14, trong d6 R® dugc chon tir nhom gbdm c6 benzothiazolyl,
benzoisothiazolyl, benzoxazolyl, pyridinyl, pyridinonyl, pyridazinyl, benzimidazolyl,
benzotriazolyl, indazolyl, quinoxalinyl, quinolinyl, quinazolinyl, imidazopyridinyl,
pyrazolopyridinyl, triazolopyridinyl, cinnolinyl, isoxazolyl, pyrazolyl, benzofuranyl,
dihydrobenzofuranyl, dihydrobenzodioxinyl, va tetrahydrobenzodioxinyl, mdi trong sd
nay c6 thé duge thé ty chon.

16. Hop chét theo didm bét ky trong s& cac diém tir 1 dén 12, trong d6 R3 12 Ce-Cro-aryl
duogc thé tiy chon.

17. Hop chét theo diém 16, trong d6 R® 1a phenyl duoc thé tuy chon.

18. Hop chit theo diém bat ky trong s& cac diém tir 1 @én 6, trong d6 R? 1a phenyl dugce
thé ty chon va R? 1a xycloalkyl di vong 3 dén 14 canh duoc thé tily chon hodc aryl di
vong 5 dén 10 canh dugc thé tuy chon.

19. Hop chit theo diém bat ky trong 36 cac didm tir 1 dén 18, trong d6 L 1a O hogc NR.
20. Hop chét theo diém 19, trong d6 R' 1a C1-Cs-alkyl dugc thé tiry chon hodc C3-Cs-
carboxyclyl duoc thé tuy chon.
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21. Hop chét theo diém 19 hodc diém 20, trong d6 R! 1a C1-Cs-alkyl ma dugc thé thy
chon béi 1 dén 3 F.
22. Hop chét theo diém 1, trong d6

L1a O hoic NR vaR 1a H;

R! 13 C1-Cs-alkyl ma dugc thé tiry chon bi 1 dén 3 F;

R? 14 xycloalkyl di vong 3 dén 14 canh dugc thé tiry chon hodc aryl di vong 5 dén
10 canh dugc thé tity chon (trong d6 1 thanh phan xycloalkyl di vong hogc aryl di vong
14 N) hodc Cs-Cro-aryl dugc thé tuy chon;

R3 1a xycloalkyl di vong 3 dén 14 canh dugc thé tity chon hodc aryl di vong 5 dén
10 canh duogc thé tury chon trong do6 1 dén 3 thanh phén xycloalkyl di vong hodc aryl di
vong dugc chon doc 1ap tr N, O, va S;va

mdi trong s6 R* va R® 1a H.
23. Hop chét theo diém 22, trong d6 L 1a NR.
24. Hop chét theo diém 1 hodc mudi dugc dung cua chung, trong do hop chét nay duogc

chon tir bang sau:

,N\ /N\
—N —N
= NN = NS
A 2 P aNZ N
101 o NNy | 159 © N
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—N_ & _N\;Q\ N
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— N —N _ N
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103 0 N ” 161 (0] N 0] CD;3
Cl OCHF,

- 169 -



43953

170/183
N\ /N\
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25. Hop chit theo diém 1 hosic mudi dugc dung cua ching, trong dé hop chit nay duge

chon tir bang sau:
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316

F

332

26. Dugc pham bao gdm lugng hop chat c6 hiéu qua tri liéu theo diém bat ky trong so

cac didm tir 1 dén 25 hodc mudi dugc dung cta chung, va chit mang dugc dung.
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