25, (12 BANMO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

7 (19) Cong hoa xa hoi chit nghia Viet Nam (VN) 11 [IMIUIUANINANIN
CUC SO HUU TRI TUE 1-0021931
(51)7 COTD 401/14, 471/14, 405/14, 471/04,  (13) B

41314, 471/08, 401/12, 487/04, 403/14,

487/10, 409/14, A61K 31/501, COTD

417/14, AG1P 21/00

(21) 1-2015-00804 (22) 13.08.2013

(86) PCT/US2013/054687  13.08.2013 (87) WO02014/028459  20.02.2014

(30) 61/682,448 13.08.2012 US

(45) 25.10.2019 379 (43) 25.05.2015 326

(73) NOVARTIS AG (CH)
Lichtstrasse 35, CH-4056 Basel, Switzerland

(72) CHEUNG, Atwood (US), CHIN, Donovan Noel (US), DALES, Natalie (US),
FAZAL, Aleem (US), HURLEY, Timothy Brian (US), KERRIGAN, John (US),
O'BRIEN, Gary (CA), SHU, Lei (CN), SUN, Robert (US), SUNG, Moo (KR)

(74) Cong ty TNHH Ban Ca (BANCA)

(54) HOP CHKI TUONG TU PYRIDAZIN DUGC THE HAI LAN O VI TR 1,4 VA
DUOC PHAM CHUA HOP CHAT NAY

(57) Sang ché dé xudt hgp chat ¢6 cong thitc I hoac mudi dugc dung cia nd;
N==N

trong d6 cédc bién 1a nhu duge xdc dinh trong ban mo ta va phuong phdp di€u ché

@

hop chat nay. Sdng ché cdn dé xuat ché phdm va dugc phdm chita hop chét nay.



21931

Linh vue k§ thuit dwoe dé cap

Sang ché d& cap dén hop chit trong tu pyridazin dugc thé hai 13n & vi tri 1,4, dugc

pham va ché phdm chira hop chat nay.

Tinh trang k§ thuit cia sang ché

Bénh teo co tiy (spinal muscular atrophy-SMA) 1a bénh di truyén, 14 nhoém di thé
v& mit 1am sang cua cac r6i loan than kinh co duge dic trung boi sy thoai hoa cia cac té
bao simng cta tiy séng. Bénh nhan ¢ biéu hién suy yéu dbi xtng céc co & than va cac chi,
cac co & chin chiu anh hudng nhiéu hon co & tay va cic co gan thi yéu hon cac co xa, cic
co hoanh, co mit va co mét khong chiu &nh huong. C6 ba dang bénh SMA khdi phat & tré
em (typ L, II va III), va typ IV khéi phat & nguoi truong thanh duoc phén loai trong d6i
gan day, tat ca cac dang bénh ndy duoc phan biét dua trén co so 1a tudi khéi phat bénh va
mirc d6 nghiém trong cua dién tién 14m sang nay dwoc danh gia bing thim kham 1am
sang, sinh thiét co va dién ¢o dd (electromyography-EMG) (Munsat T L, Davies K E
(1992)).

Typ I (bénh Werdnig-Hoffmann) 13 dang bénh cip tinh va nghiém trong nhit, bénh
khoi phat trude sau thang tudi va tré thudng bi chét trueée khi duge hai tudi; tré mic bénh
khong bao gir c6 kha ning ngdi néu khéng c6 sy hd tro. Cac triéu chimg cta bénh nay c6
thé xuét hién trong thoi gian mang thai, nhu 1a gidm sy cir dong cua thai nhi; lic sinh ra;
hoic thudng xuyén hon 13, cia vong bén thang diu tién tir lic sinh. Tré em mic bénh nay
rat yéu, khoé khén trong viéc cho an va hit thd b%mg co hoanh, va dugc dac trung boi su
suy yéu chung cia cac co lién sudn va cic co thudc hé hd hip. Tré em méic bénh nay
khong bao gio ngdi hoic ding duge va thudng chét trude khi duge hai tudi; nguyén nhan

chét 12 do suy ho hip.
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Typ Il (dang bénh trung binh, man tinh) khoi phat trong khoang sau dén mudi tam
thang tudi; tridu chimg thudng 13 rung co cuc b, va cac phén xa diy ching giam tién
trién. Tré mic bénh nay c6 kha ning dimg hodc di bd ma khong cin hd tro. Cac van dé v&
viéc cho an va nudt thuong khong xuit hién v6i bénh SMA Typ II, mic du v6i mot sb
bénh nhan s& can dén dng truyén thire dn. Hiu hét cac bénh nhén thuong phat trién chimg
veo cdt séng co tién trién ma c6 thé can dén phau thuat dé chinh lai. Gibng nhu tré méc
bénh typ L, viéc 1am sach chat bai tiét & khi quan va ho c6 thé tré nén khé khin do chire
ning hanh tity kém va co lién suon yéu. Cac bénh nhén nay bi giam truong lyc co ning,

liét mém co doi xtng, va khong di€u khién dugc chuyén déng dau.

Typ I (bénh Kugelberg-Welander, hogc bénh teo co tiy séng tudi thiéu nién) 1a
dang bénh nhe, man tinh, khéi phat sau 18 thang tudi; cac mdc su kién cia su van dong
dat duogc binh thudng, va kha ning di bd c¢6 thé giit duoc dén d6 tudi 16n hon. Céc bénh
nhin nay thudng phat trién chimg veo cot sdng, va cac tridu chimg cta sy hoat dong khop
quéa mirc, thudng 13 do suy yéu, duge thiy thudng xuyén. Tudi tho dy tinh gin nhu 13 binh

thudng nhung chat hrgng cude séng bi anh hudng rd rét.

Céc typ I, II va III tién trién theo thoi gian, kém theo chuyén bién x4u trong tinh

trang ciia bénh nhan.

Typ IV khoi phat & ngudi truéng thanh duge dic trung boi sy suy yéu trong thip
ky thir hai hodc tht ba cua cudc doi, vGi su suy yéu van dong nhe khong kém theo cac
vin dé vé ho hap hoic dinh dudng. Bénh SMA & ngudi trudng thanh dwoc dic trung béi
sy khoi phat Am thim va tién trién rét chdm. Cac co hanh tuy hiém khi bi 4nh huéng &
bénh typ IV. Chua c6 bing chimg rd rang nao chi ra bénh SMA typ IV c6 méi lién quan
cin nguyén bénh hoc dén cac dang bénh typ I-IIL

Céc dang khac cta bénh teo co tiy séng bao gdbm bénh lién két nhidm sic thé X,
bénh teo co tiy séng kém theo suy hé hidp (Spinal Muscular Atrophy with Respiratory
Distress-SMARD), bénh teo co hanh tiy va tiy song (bénh Kennedy, hodc bénh teo co
hanh tiy-tiy sdng), va bénh teo co xa tiy.

Bénh SMA 1a do ddt bién trén gen no-ron than kinh van dong séng sét (Survival of
Motor Neuron -SMN), ma & ngudi t6n tai & hai dang (SMN1 va SMN2). Mt SMN 1a ¢6
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hai cho cac No-ron than kinh véin dong va dan dén thiéu ning than kinh co, mot diu
chuin ciia bénh nay. Theo quan diém di truyén hoc, bénh SMA 1a tinh trang di truyén lin
trén nhiém sic thé thuong, nguyén nhan 1a do sy gian doan ctia gen SMNI, nidm trén
nhiém sic thé 5q13 (Lefebvre S., et al. (1995) Cell 80: 155-165). Hon 98% bénh nhan
méc bénh teo co tay séng co su gian doan déng hop tor SMNI1 béng su mét doan, déo
doan, hodc dot bién. Tuy nhién, cdc bénh nhan nay van giit it nhat mot ban sao cua

SMN2.

O mic do hé gen, gen SMNI duoc phat hién chi khac ndm nucleotit so v4i gen
SMN2. Ngoai ra, hai gen niy tao ra cic mARN gidng hét nhau, ngoai trir su thay ddi
nucleotit cAm trong exon 7, vi du, thay dbi 6 ciip bazo C—T bén trong exon 7 cia SMN2.
Dot bién nay diéu bién hoat dong cia yéu t§ ting cudng cit ndi exon (Lorson va
Androphy (2000) Hum. Mol. Genet. 9:259-265). Két qua ctia sy thay dbi nay va cac thay
d6i nucleotit khac trong viing promoter va intron ma hau hét SMN2 nay duoge cét nbi luan
phién, va san phém phién ma cia chung thiéu cac exon 3, 5, hodc 7. Nguogc lai, mARN
duogc phién ma tir gen SMN1 thudng 14 mARN c6 chiéu dai day da véi chi mot phan nho
cda san phém phién ma cia n6 duoc cat dé loai bé exon 3, 5, hodc 7 (Gennarelli et al.
(1995) Biochem. Biophys. Res. Commun. 213:342-348; Jong et al. (2000) J. Neurol. Sci.
173:147-153). T4t ca cac ddi twong méc bénh SMA c6 it nhét mot, va thuong 1a hai dén
b6n ban sao ctia gen SMN2, ma héa cho protein giébng véi SMN1; tuy nhién, gen SMN2

nay chi tao ra ndng do thap cia protein SMN c6 chiéu dai diy du.

Protein SMNA7 1a khong cé chirc nidng va dugce cho 1a nhanh chong bi phan huy.
Khoang 10% tién-mARN ctia SMN2 14 duge cit ndi chinh x4c va sau d6 duge dich ma
thanh protein SMN c6 chiéu dai diy du (full length SMN -FL-SMN), va sb con lai tré
thanh ban sao SMNA7. Hiéu qua cua cit ndi SMN2 c¢6 thé phu thudc vao mirc d6 nghiém
trong cua bénh, va sy tao ra san phém dich ma c6 chiéu dai dﬁy du cia SMN2 ¢6 thé nim
trong khoang tir 10% dén 50%. Ngoai ra, sy c6 hodc ving mit cua gen SMNI1, khoang
90% trong s6 d6 tré thanh san phdm gen va protein FL-SMN, anh huéng dén mirc d6
nghiém trong ctia bénh SMA bang cach c6 thé hoic khong thé bl cho cic ban sao
SMNA7 bi cit ngan. Nong d6 thip cua protein SMN cho phép su phat trién cia phéi,

nhung khong du d€ duy tri sy song sot clia cac no-ron vin dong cua tiy song.
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Murc d§ nghiém trong 14m sang cla ngudi mic bénh SMA ty 16 nghich véi sb
lugng gen SMN2 va véi ndng dd protein SMN c6 chirc ning duge tao thanh (Lorson C L,
et al. (1999) PNAS; 96:6307-6311) (Vitali T. et al. (1999) Hum Mol Genet; 8:2525-2532)
(Brahe C. (2000) Neuromusc. Disord.; 10:274-275)(Feldkotter M, et al. (2002) Am J
Hum Genet; 70:358-368)(Lefebvre S, et al. (1997) Nature Genet; 16:265-269) (Coovert D
D, et al. (1997) Hum Mol Genet; 6:1205-1214)(Patrizi A L, et al. (1999) Eur J Hum
Genet; 7:301-309).

Chién lugc diéu tri bénh SMA hién nay chu yéu tap trung vao viéc gia ting ndng
do protein SMN c6 chiéu dai day du (kiéu dai), diu bién qua trinh cit néi vé phia su
khong cit exon 7, dn dinh protein kiéu dai, va din dén mirc 4o bénh thép hon, khoi phuc
lai chirc ning co ciia ngudi méc bénh SMA bang cach cung cp dinh dudng hd trg hodc

bang céach trc che viéc teo co xuong.

Co ché din dn viéc mét no-ron thin kinh van dong va teo co van chua rd rang,
méc du cac md hinh dong vét hién c6 cho bénh ndy dang 1am gia ting nhanh chéng hiéu
biét trong linh vue nay (Frugier T, et al. (2000) Hum Mol. Genet. 9:849-58; Monani U R,
et al. (2000) Hum Mol Genet 9:333-9; Hsieh-Li H M, et al. (2000) Nat Genet 24:66-70;
Jablonka S, et al. (2000) Hum Mol. Genet. 9:341-6). Ngoai ra chitc ning cua protein
SMN vin con phin nao chura dugc biét, va cac nghién ciru chi ra ring né c6 thé lién quan
dén qua trinh chuyén héa mARN (Meisterg, et al. (2002). Trends Cell Biol. 12:472-8;
Pellizzoni L, et al. (2002). Science. 298: 1775-9), va c¢6 thé trong sy véin chuyén
protein/mARN dén noi tiép nbi than kinh-co (Ci-fuentes-Diaz C, et al. (2002) Hum Mol.
Genet. 11: 1439-47; Chan Y B, et al. (2003) Hum Mol. Genet. 12:1367-76; McWhorter M
L, et al. (2003) J. Cell Biol. 162:919-31; Rossoll W, et al. (2003) J. Cell Biol. 163:801-
812). '

Bén canh cac dang bénh SMA, ¢6 nhiéu bao céo riéng ré vé cac dang phu ctia bénh
cting khép bam sinh do nguyén nhén than kinh (neurogenic-type arthrogryposis multiplex
congenita —congential AMC) c6 lién quan dén su mit doan gen SMNI, didu nay goi y
ring & mic d6 ndo d6 v& mit bénh hoc, nhitng ngudi mic bénh nay c6 thé do ndng do

thip ciia no-ron than kinh van dong SMN. (L. Burgien et al., (1996) J. Clin. Invest.
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98(5):1130-32). AMC bim sinh anh hudng dén nguoi va dong vat, vi du, ngua, gia suc,
cuiry, dé, lgn, chd, meéo. (M. Longeri et al., (2003) Genet. Sel. Evol. 35:5S167-S175). Ngoai
ra, nguy co phat trién hodc mirc do nghiém trong cua bénh xo cing teo co mot bén
(Amyotrophic Lateral Sclerosis -ALS) cling dwgc nhén thiy 1a c6 lién quan dén ndng do

thap clia no-ron than kinh van déng SMN.

Hién nay van chua c6 cch chita tri bénh SMA va do d6 14 ¢6 ich néu dua ra duoc
phuong phap méi dé diéu bién SMN dé didu tri cho c4c bénh nhan méc bénh SMA, bénh
AMC béam sinh do nguyén nhan than kinh, bénh ALS, hodc méc cac tinh trang khac lién
quan dn sy suy giam SMN. Ngoai ra, cling 13 ¢6 ich néu dua ra duge cac dich méithude
cho ma c6 thé duge sir dung nhu mét co s& dé phat trién chét didu tri bénh hicu qua hodc

dé chan doan cho cac tinh trang lién quan dén than kinh nay.

Ban chit k§ thuit cia sang ché

Hién con c6 nhu ciu v6i phuong phap didu tri va chét didu tri bénh méi cho bénh
teo co tiy séng. Sang ché d& xuit hop chét, mudi cia né, duogc phim chtra n6 va ché
phim chira n6 ma hop chét nay 1a chit diéu bién bénh teo co tiy song.

Céc phuong 4n khac theo sang ché dwge mé ta & day. Can hiéu ring cac diu hicu
duge x4c dinh trong mdi phwong 4n c6 thé duoc két hop véi cac ddu hiéu duge xac dinh
trong cic phurong an khac dé dé xuét cac phuong an khéc nira.

Trong c4c khia canh nhét dinh, chét diéu bién SMN dwoc d& xuit & day 12 hop chét

c6 cong thirc I va muoi cua nd:

@)
Theo phuong 4n khéc, séng ché d& xuit dugc phdm chira lwong c6 hiéu qua didu tri
bénh clia hop chit theo nhur dinh nghia cta cong thirc (I) hodc cac cong thirc phu cia nd

va mét hodc nhiéu chat mang dugce dung.
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Theo phuong an khéc, sang ché d& xuét ché phém, dic biét 1a ché phém duoc, chira
lwong c6 hiéu qua didu tri ciia hgp chit theo nhu dinh nghia ciia cong thire (I) hodc cac

cong thirc phu cia né va mdt hoac nhiéu chit c¢6 hoat tinh diu tri bénh.

Mot phuong 4n khac theo sang ché 1a phwong phép diéu bién protein SMN thong
qua viéc ding chit didu bién SMN. Theo phuong an khac, chét didu bién SMN nay co
kha ning lam gia tang mot hoac nhiéu FL-SMN hodc mirc 40 SMNA7. Con theo mot
phwong an khac, chit didu bién SMN nay c6 kha ning ngin ngira exon 7 khéng bi cét
khoi san pham phién ma SMN.

Sang ché dugc dwa trén su kham pha ra chit didu bién SMN theo sang ché (vi du,
hop chét c6 cong thirc (I) va/hodc hop chit c6 cong thirc (I-A) ¢ kha ning dé didu bién
protein SMN, vi du, thdng qua sy hoat héa promoter SMN, didu bién viéc cét ndi (vi du,
phong ngira exon 7 khong bi cét khoi gen SMN), va/hoic viée didu bién tinh 8n dinh cia
protein SMN.

M5 ta chi tiét sing ché
Nhu di lwu y trén dédy, sang ché dé xuit hop chét diéu bién hoat tinh cia SMN.
Hop chit nay c6 thé duoc dung in vitro hodc in vivo @ diéu bién (t6t hon néu 1a gia ting)

su tao ra SMN va d6 hoat ddng trong céc truong hop.

Theo phuong 4n thr nhét, sang ché dé xuét hop chit ¢6 cong thic I va mudi dugce
dung cua né, diéu bién hoat dong ctia SMN. Hop chit c6 cong thirc I duoc biéu dién bing
cdu tric:

Theo phuong 4n thir nhit, sang ché dé xudt hop chét, hoic mubi cua né (t6t hon
néu 13 mudi dwoc dung ciia né) cé cong thirc (I).

N=N

@)
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A 1a 2-hydroxy-phenyl dugc thé bang 0, 1, 2, hodic 3 phan tir thé doc lap dugc chon
tr C;-Cyalkyl, trong d6 2 nhém C,-Cjalkyl cé thé két hop véi cac nguyén tir ma ching
gin vao dé tao ra vong c6 5-6 canh va duoc thé bang 0 hodc 1 phén tir thé dwgc chon tir
0xo0, oxim va hydroxy, haloC;-C,alkyl, dihaloC,-Cyalkyl, trihaloC,-C,alkyl, C;-C,alkoxy,
C,-Cialkoxy- C;-Coxycloalkyl, haloC,-Cjalkoxy, dihaloC;-C,alkoxy, trihaloC;-Csalkoxy,
hydroxy, xyano, halogen, amino, mono- va di-C,-Cjalkylamino, heteroaryl, C;-C,alkyl
dugc thé bing hydroxy, C;-Csalkoxy dugc thé bang aryl, amino, -C(O)NH Ci-Caalkyl —
heteroaryl, -NHC(O)- C;-C,alkyl- heteroaryl, C,-C,alkyl C(O)NH- heteroaryl, C;-C,alkyl
NHC(O)- heteroaryl, xycloalkyl ¢6 3-7 canh, xycloalkenyl c6 5-7 canh hodc di vong 5, 6
hodc 9 canh chira 1 hodc 2 nguyén tir khac loai, doc 14p vGi nhau 13, dwoc chon tir S, O va
N, trong d6 heteroaryl nay c6 5, 6 hodc 9 nguyén tir cia vong, 1, 2 hodc 3 nguyén tir khac
loai cia vong duge chon tr N, O va S va dugce thé bang 0, 1, hoic 2 phin tir thé doc 14p
dugc chon tir oxo, hydroxy, nitro, halogen, C,-C,alkyl, C,-Cjalkenyl, C,-C,alkoxy, Cs-
Cixycloalkyl, C;-Cjalkyl-OH, trihaloC,-Csalkyl, mono- va di-C,-Cjalkylamino, -
C(O)NH,, -NH,, -NO,, hydroxyC1-C,alkylamino, hydroxyC;-C,alkyl, di vong C,-Cjalkyl
c6 4-7 canh, aminoC;-Cyalkyl va mono- va di-C;-C,alkylaminoC,-C,alkyl; hodc A 1a 2-
naphtyl tity ¥ dugc thé & vi tri 3 bang hydroxy va duoc thé bd sung bang 0, 1, hodc 2 phin
tir thé duge chon tir hydroxy, xyano, halogen, C;-C,alkyl, C,-Cjalkenyl, C;-Csalkoxy,
trong d6 alkoxy nay khong dugc thé hodc duoc thé béng hydroxy, C,-C,alkoxy, amino,
N(H)C(0)C;-Cjalkyl, N(H)C(O), C;-Cqalkyl, di vong alkylen c6 4 dén 7 canh, di vong c6
4 dn 7 canh va mono- va di-C;-C,alkylamino; hoac A 1a heteroaryl c6 6 canh c6 1-3
nguyén tir cia vong la nito, ma heteroaryl c6 6 canh niy duoc thé bing phenyl hoic
heteroaryl ¢6 5 hodc 6 nguyén tir ctia vong, 1 hodc 2 nguyén tir khac loai cta vong doc lap
duoc chon tr N, O va S va dugc thé béng 0, 1, hodc 2 ph?m ttr thé doc 1ap duoc chon tir
CI-C4alky1, mono- va di-C;-C,alkylamino, hydroxyC,-Cjalkylamino, hydroxyC;-C,alkyl,
aminoC;-C,alkyl va mono- va di-C;-CjalkylaminoC,-C,alkyl; hodc A 1a heteroaryl hai
vong 9 dén 10 nguyén tir cua vong va 1, 2, hodc 3 nguyén tir khac loai cua vong ddc 1ap
dugc chon tir N, O hoac S, ma heteroaryl hai vong dugc thé bé‘mg 0, 1, hoac 2 ph?m tir thé
ddc 1ap duoc chon tir xyano, halogen, hydroxy, C,-Cjalkyl, C,-Cjalkenyl, C,-C,alkynyl,

C;-Cgalkoxy va C;-Cqalkoxy dugc thé bﬁng hydroxy, C;-Csalkoxy, amino va mono-and
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di-C,-C,alkylamino; hodc A 1a heteroaryl ba vong 12 hodc 13 nguyén tit ctia vong va 1, 2,
hodc 3 nguyén tir khéc loai ciia vong doc 1ap dugce chon tir N, O hodc S, ma heteroaryl ba
vong duogc thé béng 0, 1, hoac 2 phﬁn ttr thé doc lap duogc chon tir xyano, halogen,
hydroxy, C;-Cjalkyl, C,-Cjalkenyl, C,-C,alkynyl, C;-C,alkoxy, C;-Cjalkoxy duoc thé
b'flng hydroxy, C,-C,alkoxy, amino, mono-and di-C;-Csalkylamino va heteroaryl, trong d6
heteroaryl dd néu c6 5, 6 hoac 9 nguyén tir cia vong, 1, 2 hodc 3 nguyén tir khac loai cta
vong duge chon tr N, O va S va dugc thé b::ing 0, 1, hoac 2 phén tir thé doc 1ap dugce chon
tir oxo, hydroxy, nitro, halogen, C;-Cyalkyl, C;-Cjalkenyl, C;-Cqalkoxy, Cs-C;xycloalkyl,
C,-C,alkyl-OH, trihaloC;-Cyalkyl, mono- va di-C,-Calkylamino, -C(O)NH,, -NH,, -NO,,
hydroxyC1-Cjalkylamino, hydroxyC;-C,alkyl, di vong C;-C,alkyl c6 4-7 canh, aminoC;-
Csalkyl va mono- va di-C;-CjalkylaminoC;-C,alkyl; B 1a nhém c6 cong thirc:

fX R
:??. \Z% 2
N—R
Rg 5
p | Rs
R5 R4

trong d6 m, n va p doc lap dugc chon tir 0 hodc 1; R, Ry, Ry, R3, va R4’ ddc 1ap dugce chon
tir hydro, C;-Cyalkyl, ma alkyl nay tiy y duge thé bing hydroxy, amino hodc mono- va
di-C;-Cyakylamino; Rs va Rg doc 1ap dugce chon tir hydro va flo; hoic R va Rs, dugc két
hop v6i nhau tao ra di vong vong ngung tu ¢6 5 hodc 6 canh ¢6 0 hodc 1 nguyén tir khac
loai ctia vong bo sung duogc chon tir N, O hoic S; R; va Rs, duogc két hgp véi nhau tao ra
nhém C;-Csalkylen; R, va Rs, dugc két hop véi nhau tao ra nhom C;-Csalkylen; R; va Ry,
cing két hop v6i nguyén tir cacbon ma ching gin kém, tao ra vong spiro Cs-
Cexycloalkyl; X 13 CRsRg, O, NR; hoic lién két; R, 1a hydro, hodc C;-Cyalkyl; Ry va Rg
ddc 1ap duge chon tir hydro va C;-Caalkyl, hodic R, va Rp, duogc két hop véi nhau, tao ra
nhém C,-Csalkylen hoéa tri hai; Z 1a CRg hodc N; trong @6 Z 1a N, X 1a lién két; Ry 1a

hydro hoic cling két hop véi R tao ra lién két doi; hodc B 1a nhém c6 cong thirc:
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trong d6 p va q doc 1ap dugc chon tir 0, 1, va 2; Rg va Ry3 doc 14p duge chon tir hydro va
Ci-Cialkyl; Ryo va Ry4 doc 1ap dugce chon tir hydro, amino, mono- va di-C;-C,akylamino
va C;-C,alkyl, ma alkyl nay tiry ¥ duge thé bang hydroxy, amino hoic mono- va di-C;-
Cjakylamino; Ry, 14 hydro, C;-Cjalkyl, amino hodc mono- va di-C;-Csakylamino; R, 13
hydro hoic C;-Cgalkyl; hodc Ry va Ry, duge két hop v6i nhau tao ra vong aza no cé 4
dén 7 nguyén tir ciia vong ma tiy y dugc thé bing 1-3 nhém C;-Caalkyl; hodc Ry va Ry,
dugc két hop véi nhau tao ra vong aza no c6 4 dén 7 nguyén tir cia vong ma tuy y dugce

thé biang 1-3 nhém C;-Csalkyl.

Theo phuong 4n thi hai, sang ché d& xuét hop chit theo phuong 4n thir nhat, hoic
mubi ctia né, trong d6 A 1a heteroaryl ¢6 6 canh c¢6 1-3 nguyén ti cia vong la nito, ma
heteroaryl c6 6 canh dugc thé bang phenyl hoic heteroaryl c¢6 5 holeflc 6 nguyén tr cia
vong, 1 hodc 2 nguyén tir khic loai cuia vong doc 1ap dugc chon tir N, O va S va duge thé
béng 0, 1, hoac 2 phén tir thé doc lap dugc chon tr C;-Cjalkyl, mono- va di-C;-
Cialkylamino, hydroxyC,-Cjalkylamino, hydroxyC;-C,alkyl, aminoC;-C,alkyl va mono-
va di-C;-CyalkylaminoC,-C,alkyl; hoic A 14 heteroaryl hai vong ¢6 9 dén 10 nguyén tir
cua vong va 1, 2, hodc 3 nguyén tir khac loai ciia vong doc 1ap dugce chon tir N, O hoic S,
ma heteroaryl duogc thé bﬁng 0, 1, hodc 2 phﬁn tr thé doc lap dugc chon tir xyano,
halogen, hydroxy, C;-Cjalkyl, C,-Cjalkenyl, C,-Cqalkynyl, C,-Cjalkoxy va C;-Cjalkoxy

duoc thé bﬁng hydroxy, C;-C,alkoxy, amino va mono-and di-C;-Calkylamino.

Theo phuong 4n thir ba, sang ché d& xuét hop chit theo phuong an tht nhét, hoic
mubi cta nd, trong d6 A 1a 2-hydroxy-phenyl dugc thé bang 0, 1, 2, hodc 3 phén tir thé
doc 1ap dugc chon tir C;-Cjalkyl, haloC,-Cjalkyl Ci-Cjalkoxy, hydroxy, xyano, halogen,
amino, mono- va di-C;-Cjalkylamino, heteroaryl va C,-Csalkyl duoc thé bf'ing hydroxy
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hodc amino, ma heteroaryl cé 5 hodc 6 nguyén tir ciia vong, 1 hodc 2 nguyén tir khac loai
cia vong duge chon tr N, O va S va duogc thé bﬁng 0, 1, hodc 2 phﬁn tir thé doc lap duogc
chon tir C;-C,alkyl, mono- va di-C;-Cyalkylamino, hydroxyC;-C,alkylamino, hydroxyC;-
Cjalkyl, di vong C;-Cjalkyl c6 4-7 canh, aminoC,-Cjalkyl vd mono- va di-C;-
CjalkylaminoC;-Cyalkyl.

Theo phuong 4n thit tu, sang ché dé xuét hop chét theo phuong an thit nhét, hoiic
mudi ctia né, trong d6 A 1a 2-naphtyl tiy y dugc thé & vi tri 3 bang hydroxy va duoc thé
bd sung bﬁng 0, 1, hoac 2 ph?ln tir thé duge chon tir hydroxy, xyano, halogen, C;-C,alkyl,
C,-Cijalkenyl, C;-Cyalkoxy, trong d6 alkoxy nay khong dugc thé hodc duge thé bf'ing
hydroxy, C;-Cyalkoxy, amino, N(H)C(O)C;-C,alkyl, N(H)C(O), C,-C,alkyl, di vong c6 4

dén 7 canh va mono- va di-C;-C,alkylamino; hodc

Theo phuong 4n thit nim, sang ché d& xuét hop chét theo phuong 4n thir nhit dén

phuong 4n thir tu, hoic mubi cia ching, trong d6 B 14 nhém c6 cong thirc:

trong d6 m, n va p 1a doc lap dugc chon tir 0 hodc 1; R, Ry, Ry, Rs, va Ry ddc 1ap duoc
chon tir hydro, C;-Cyalkyl, ma alkyl ndy tity ¥ dugc thé bang hydroxy, amino hodc mono-
va di-C;-Cyakylamino; Rs va Rg 13 hydro; hoic R va Rs, dugc két hgp v6i nhau tao ra di
vong vong ngung tu ¢ 5 hodc 6 canh c¢6 0 hodc 1 nguyén tir khac loai ciia vong bd sung
duoc chon tfr N, O hoic S; R, va Rs, dugc két hgp véi nhau tao ra nhém C;-Csalkylen; R,
va Rs, duoc két hop véi nhau tao ra nhém C,-Csalkylen; R; va Ry, duge két hop véi nhau
véi nguyén tir cacbon ma ching gén kém, tao ra vong spiro C;-Cgxycloalkyl; X 1a CRsRg,
0, NR; hodc lién két; R, va Ry ddc 1ap duge chon tir hydro va C;-Cjalkyl, hodc R4 va Rg,
duoc két hgp véi nhau, tao ra nhém C,-Csalkylen hoa tri hai; Z 14 CRg hodc N; trong d6 Z
12 N, X 1a lién két; Rg 12 hydro hodc ciing két hop vé6i Rg tao ra lién két doi.
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Theo phwong 4n thir sdu, sang ché d& xuét hop chit theo phwong 4an thir nhét dén

phuong 4n thir tw, hodc mudi ctia né, trong d6 B 12 nhém c6 cong thirc:

trong d6 p va q doc lap duge chon tir 0, 1, va 2; Ry va Ry3 ddc 1ap dugc chon tir hydro va
C;-Cjalkyl; Ry va R4 doc 1ap duge chon tir hydro, amino, mono- va di-C;-C,akylamino
va C;-Cjalkyl, ma alkyl tiy y duogc thé bﬁng hydroxy, amino hoac mono- va di-C;-
Cjakylamino; Ry; 13 hydro, C;-Cgalkyl, amino hodc mono- va di-C;-C,akylamino; R, 1a
hydro hoic C;-Cjalkyl; hodc Ry va Ry;, dugce két hop v6i nhau tao ra vong aza no cé 4
dén 7 nguyén tr cua vong ma tuy y duogc thé bﬁng 1-3 nhom C;-Cyalkyl; hodc Ry; va Ry,
dwogc két hop voi nhau tao ra vong aza no c6 4 dén 7 nguyén tir cua vong ma tuy y duogc
thé biang 1-3 nhém C,-C,alkyl.

Theo phuong 4n thi bay, sang ché @& xuit hop chit theo phwong 4n thir nhit hodic
phuong an thir ba, hosic mudi ctia chiing, ma hop chét nay dugc biéu didn bing cong thic

I1):

1)

trong d6 R;s 1 hydro, hydroxyl, C;-C,alkoxy, alkoxy nay tiuy y duoc thé biang hydroxy,

metoxy, amino, mono- va di-metylamino hodc morpholin.
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Theo phuong 4n thir tam, sang ché dé xuét hop chit theo phwong an thit nhét hoic
phuong 4n thit tir, hodc mudi ctia chiing, ma hop chit nay duge biéu dién bang Céng thirc
(TID):

OH

(IIT)

trong d6 Rjs 1a heteroaryl c6 5 canh c6 m{t nguyén tir cia vong 13 nito va 0 hodc 1
nguyén tir khac loai ctia vong bd sung duge chon tir N, O hodc S, trong d6 heteroaryl nay
tity ¥ dugc thé bing C;-Calkyl.

Theo phuong 4n thir chin, sang ché dé xuat hop chét theo phuong 4n tht nhét dén

phuong é4n thtt tw, phuong 4n thit bay va thit tdm, hodic mubi ctia né, trong dé B 14 duge

chon tir
X
) % "
'Q; No
N
NH X
H Rz
N :
2 N‘Rw =N A N X~ H

H

3 & f ’ va
trong d6 X 1a O hodc N(Me); va Ry; 1a hydro hodc metyl.

Theo phuong 4n thir mudi, sang ché dé xuat hop chit theo phuong 4n thir nhit dén
phuong 4n thir nim va phuong an thir bay dén phuong 4n thir chin, hodc mubi cua ching,

trong d6 X 1a -O-.
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Theo phuong 4n thtr mudi mot, sang ché dé xuat hop chét theo phwong 4n thir nhét
dén phrrong 4n thr ndm va phuong 4n thir bay dén phwong 4n thir chin, hoic mudi cia

chung, trong d6 B la:

‘z{Z
jes

Theo phuong 4n thit mudi hai, sang ché @& xuit hop chit theo phuong an thir tam

dén phwong an thir mudi mot, hodc mudi cia ching, trong d6 Ry la:
7
N/jf’z
\
N
H

Theo phuong 4n thir mudi ba, sang ché dé xuét hop chét theo phuong an thi nhét,

hozc mudi ctia né, trong d6 hop chit nay c6 cong thie (IV):

Xy -N NH

av)

trong d6 X 1a -O- hoac

5Ny
; R’ 14 heteroaryl c6 5 canh tuy y dugc thé b::ing- 0, 1, hodc 2 nhém dugce chon

tir oxo, hydroxy, nitro, halogen, C;-Cjalkyl, C;-Cyalkenyl, C;-Cyalkoxy, C;-Cxycloalkyl,
C;-Caalkyl-OH, trihaloC,-Cjalkyl, mono- va di-C;-C4alkylamino, -C(O)NH,, -NH,, -NO,,
hydroxyC1-C,alkylamino, hydroxyC;-C,alkyl, di vong C;-C,alkyl 4-7 canh, aminoC;-
Cjalkyl va mono- va di-C;-CjalkylaminoC;-Cjalkyl.
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Theo phuong 4n thir mudi bén, hop chit theo sang ché 13 hop chét, hoic mudi cia

no, dugc chon tir:

6-(naphtalen-2-yl)-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin;

6-(benzo[b]thio-phen-2-yl)-N-metyl-N-(2,2,6,6-tetra-metylpiperidin-4-

yl)pyridazin-3-amin;

2-(6-(2,2,6,6-tetrametylpiperidin-4-ylamino)-pyridazin-3-yl)phenol;

2-(6-(metyl-(2,2,6,6-tetra-metylpiperidin-4-yl)amino)pyridazin-3-yl)benzo[b]-

thiophen-5-carbonitril;

6-(quinolin-3-yl)-N-(2,2,6,6-tetrametyl-piperidin-4-yl)pyridazin-3-amin;
3-(benzo[b]-thiophen-2-yl)-6-(2,2,6,6-tetra-metylpiperidin-4-yloxy)pyridazin;
2-(6-(metyl-(2,2,6,6-tetra-metylpiperidin-4-yl)amino)-pyridazin-3-yl)phenol;

6-(6-(metyl-(2,2,6,6-tetra-metylpiperidin-4-yl)amino)-pyridazin-3-yl)naphtalen-2-

ol;
6-(benzo[b]-thiophen-2-yl)-N-(2,2,6,6-tetra-metylpiperidin-4-yl)pyridazin-3-amin;
7-(6-((2,2,6,6-tetrametylpiperidin-4-yl)loxy)pyridazin-3-yl)isoquinolin;
6-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)isoquinolin;
N-metyl-6-(quinolin-7-yl)-N-(2,2,6,6-tetrametyl-piperidin-4-yl)pyridazin-3-amin;
N-metyl-6-(quinolin-6-y1)-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin;
6-(isoquinolin-7-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-
amin;
6-(isoquinolin-6-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-
amin;
6-(imidazo[1,2-a]pyridin-6-yl-pyridazin-3-yl)-metyl-(2,2,6,6-tetrametyl-piperidin-
4-yl)-amin;
metyl-[6-(6-phenyl-pyridin-3-yl)-pyridazin-3-y1]-(2,2,6,6-tetrametyl-piperidin-4-
yl)-amin;
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metyl-[6-(6-pyrol-1-yl-pyridin-3-yl)-pyridazin-3-yl]-(2,2,6,6-tetrametyl-piperidin-
4-yl)-amin;

metyl-[6-(6-pyrazol-1-yl-pyridin-3-yl)-pyridazin-3-yl]-(2,2,6,6-tetrametyl-
piperidin-4-yl)-amin;

metyl-(6-quinoxalin-2-yl-pyridazin-3-y1)-(2,2,6,6-tetrametyl-piperidin-4-yl)-amin;
metyl-(6-quinolin-3-yl-pyridazin-3-yl)-(2,2,6,6-tetrametyl-piperidin-4-yl)-amin;
N-metyl-6-(phtalazin-6-yl)-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin;

6-(benzo[c][1,2,5]oxa-diazol-5-y1)-N-(2,2,6,6-tetrametyl-piperidin-4-yl)pyridazin-

3-amin;
6-(benzo[d]thiazol-5-y1)-N-(2,2,6,6-tetrametyl-piperidin-4-yl)pyridazin-3-amin;
6-(2-metylbenzo-[d]oxazol-6-y1)-N-(2,2,6,6-tetrametyl-piperidin-4-yl)pyridazin-3-
amin;
3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol;
5-clo-2-(6-(metyl(1,2,2,6,6-pentametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol;
3-(6-(2,2,6,6-tetrametylpiperidin-4-ylamino)pyridazin-3-yl)naphtalen-2-ol;
5-clo-2-(6-(1,2,2,6,6-pentametylpiperidin-4-ylamino)pyridazin-3-yl)phenol;

4-hydroxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-

yl)benzonitril;
3-[6-(2,2,6,6-tetrametyl-piperidin-4-yloxy)-pyridazin-3-yl]-naphtalen-2-ol;

2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl} -4-
triflometyl-phenol;

2-flo-6-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-
phenol;

3,5-dimetoxy-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-
yl}-phenol;
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4,5-dimetoxy-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-
yl}-phenol;

5-metoxy-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-
phenol;

4,5-diflo-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl} -
phenol;

5-flo-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-
phenol;

3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)benzonitril;

1-allyl-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2-ol;

6-(benzo[b]thiophen-2-y1)-N-(1,2,2,6,6-pentametylpiperidin-4-yl)pyridazin-3-
amin;

N-allyl-3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)benzamit;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-
1-yl)phenol;

5-(5-metyl-oxazol-2-yl)-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-
pyridazin-3-yl}-phenol;

-5-(4-hydroxymetyl)-1 H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;

5-(1H-imidazol-1-yl1)-2-(6-(metyl(2,2,6,6-tetrametyl-piperidin-4-
yl)amino)pyridazin-3-yl)phenol;

5-(4-amino-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
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5-(4-amino-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;

5-(3-amino-pyrazol-1-yl)-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-
pyridazin-3-yl}-phenol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(1-(2-
morpholino-etyl)-1H-pyrazol-4-yl)phenol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(1-metyl-1 H-
pyrazol-4-yl)phenol;

5-(5-amino-1H-pyrazol-1-yl)-2-(6-(metyl-(2,2,6,6-tetrametyl-piperidin-4-
yl)amino) pyridazin-3-yl)phenol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-4-(1H-pyrazol-
1-yl)phenol,;

2-{6-[(2-hydroxy-etyl)-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-
5-pyrazol-1-yl-phenol;

2-(6-(piperidin-4-yloxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol;

2-(6-(((28,4R,6R)-2,6-dimetylpiperidin-4-yl)oxy)pyridazin—3-yl)-5-(1H-pyrazol-l-
yl)phenol;

2-(6-((-2,6-dimetylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol;
2-(6-((-2,6-dimetylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol;
5-(1H-pyrazol-1-yl)-2-(6-(pyrolidin-3-yloxy)pyridazin-3-yl)phenol;
2-(6-((-2-metylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1 H-pyrazol-1-yl)phenol;
(S)-5-(1H-Pyrazol-1-yl)-2-(6-(pyrolidin-3-ylmetoxy)pyridazin-3-yl)phenol;
(R)-5-(1H-pyrazol-1-yl)-2-(6-(pyrolidin-3-ylmetoxy)pyridazin-3-yl)phenol;
2-(6-((3-flopiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)-phenol;

2-[6-(1,2,2,6,6-pentametyl-piperidin-4-yloxy)-pyridazin-3-yl]-5-pyrazol-1-yl-
phenol;
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5-pyrazol-1-yl-2-[6-(2,2,6,6-tetrametyl-piperidin-4-yloxy)-pyridazin-3-yl]-phenol;

5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yl)phenol.;

2-(6-piperazin-1-yl-pyridazin-3-yl)-5-pyrazol-1-yl-phenol;
3-[6-(azetidin-3-ylamino)-pyridazin-3-yl]-naphtalen-2-ol;
2-[6-(azetidin-3-ylamino)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-[6-(3,5-dimetyl-piperazin-1-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-[6-(7-metyl-2,7-diaza-spiro[4.4]non-2-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-(6-[1,4]diazepan-1-yl-pyridazin-3-yl)-5-pyrazol-1-yl-phenol;
2-{6-[4-(2-hydroxy-etyl)-piperazin-1-yl]-pyridazin-3-y1}-5-pyrazol-1-yl-phenol;
2-[6-(3,6-diaza-bixyclo[3.2.1]oct-3-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-[6-(2,7-diaza-spiro[3.5]non-7-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-[6-(3-hydroxy-metyl-piperazin-1-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-[6-(1,7-diaza-spiro[4.4]non-7-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-[6-(4-amino-4-metyl-piperidin-1-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-[6-(3-dimetyl-amino-piperidin-1-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;

2-[6-(1,2,2,6,6-pentametyl-piperidin-4-ylamino)-pyridazin-3-yl]-5-pyrazol-1-yl-
phenol;

2-[6-(3,3-dimetyl-piperazin-1-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;

2-(6-(7-(2-hydroxyetyl)-2,7-diazaspiro[4.4]-nonan-2-yl)pyridazin-3-yl)-5-(1H-
pyrazol-1-yl)phenol;

2-(6-((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin-3-yl)-5-(1H-
pyrazol-1-yl)phenol;

3-(6-(piperazin-1-yl)pyridazin-3-yl)naphtalen-2,7-diol;

5-pyrazol-1-yl-2-[6-(1,2,3,6-tetrahydro-pyridin-4-yl)-pyridazin-3-yl]-phenol;
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2-(6-piperidin-4-yl-pyridazin-3-yl)-5-pyrazol-1-yl-phenol;
3-(6-(1,2,3,6-tetra-hydropyridin-4-yl)pyridazin-3-yl)naphtalen-2-ol;
3-(6-(1,2,3,6-tetrahydropyridin-4-yl)pyridazin-3-yl)naphtalen-2,7-diol;

3-(6-(2,2,6,6-tetrametyl-1,2,3,6-tetrahydropyridin-4-yl)pyridazin-3-yl)naphtalen-
2,7-diol;

3-(6-(1-metyl-1,2,3,6-tetrahydropyridin-4-yl)pyridazin-3-yl)naphtalen-2,7-diol;

3-(6-(piperidin-4-yl)pyridazin-3-yl)naphtalen-2,7-diol;

3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)naphtalen-2,7-diol;

3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2,7-
diol;

3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2,7-diol;

este tert-butyl cia axit [3-(7-hydroxy-6-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-
yl)-amino]-pyridazin-3-yl}-naphtalen-2-yloxy)-propyl]-carbamic;

7-(3-amino-propoxy)-3-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-
pyridazin-3-yl}-naphtalen-2-ol;

N-[3-(7-hydroxy-6-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-
pyridazin-3-yl}-naphtalen-2-yloxy)-propyl]-axetamit;

7-(3-hydroxypropoxy)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol;

7-(3-metoxypropoxy)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol;

7-(2-morpholinoetoxy)-3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yl)naphtalen-2-ol;

3-(6-(piperidin-4-ylmetyl)pyridazin-3-yl)naphtalen-2-ol;

5-(1H-pyrazol-1-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)metyl)pyridazin-3-
yl)phenol;
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3-metoxy-2-(6-(metyl(2,2,6-trimetylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(5-
metyloxazol-2-yl)phenol;
2-(6-((6S)-6-((S)-1-hydroxyetyl)-2,2-dimetylpiperidin-4-yloxy)pyridazin-3-yl)-5-
(1H-pyrazol-1-yl)phenol;
7-hydroxy-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-2-
naphthonitril;
3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-7-(piperidin-1-
ylmetyl)naphtalen-2-ol;
3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-7-(pyrolidin-1-
ylmetyl)naphtalen-2-ol;
1-bromo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2,7-diol;
1-clo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2,7-diol;
7-metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2-ol;
7-metoxy-3-(6-(metyl(1,2,2,6,6-pentametylpiperidin-4-yl)amino)pyridazin-3-
yDnaphtalen-2-ol;
7-(3,6-dihydro-2H-pyran-4-yl)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol;
3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-7-(tetrahydro-
2H-pyran-4-yl)naphtalen-2-ol;
7-(diflometyl)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2-ol;

7-((4-hydroxy-2-metylbutan-2-yl)oxy)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol;
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7-(3-hydroxy-3-metylbutoxy)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-
4-yl)benzen-1,3-diol;
3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(1H-pyrazol-4-yl)phenol;
5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-
3-(triflometoxy)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-
pyrazol-4-yl)-3-(triflometoxy)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-
4-y1)-3-(triflometoxy)phenol;
4-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-
5-(triflometoxy)phenyl)-1-metylpyridin-2(1H)-on;
3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-
metyl-1H-pyrazol-4-yl)phenol;
3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(5,6,7,8-tetrahydroimidazo[ 1,2-a]pyridin-3-yl)phenol;
3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(pyridin-3-yl)phenol;
5-(1-xyclopentyl-1H-pyrazol-4-yl)-3-metoxy-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol;
3',5-dimetoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-
[1,1'-biphenyl]-3-ol;

3-(benzyloxy)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-
5-(5-metyloxazol-2-yl)phenol;
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3-etoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(5-
metyloxazol-2-yl)phenol;

3-(xyclopropylmetoxy)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)-
pyridazin-3-yl)-5-(5-metyloxazol-2-yl)phenol;
2-metyl-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-1H-
benzo[d]imidazol-6-ol;
5-clo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol;
5-(1H-pyrazol-1-y1)-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol,
3-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)benzonitril,
2-(6-((2,2-dimetylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-pyrazol-
4-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(4,5,6,7-
tetrahydropyrazolo[ 1,5-a]pyrazin-3-yl)phenol;
4-(1H-indol-2-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol;
4-(xyclopent-1-en-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-pyrazol-
3-yl)phenol;

4-(4-hydroxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDphenyl)pyridin-2-ol;
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4-(4-hydroxy-3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenyl)-
1-metylpyridin-2(1H)-on;
4-(4-hydroxy-3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yl)phenyl)pyridin-2-ol;
5-(1H-indazol-7-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)phenol,;
4-clo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-
pyrazol-4-yl)phenol;
4-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-
pyrazol-4-yl)phenol;
5-flo-4-(1H-imidazol-4-y1)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-
pyrazol-4-yl)phenol,;
5-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-
pyrazol-5-yl)phenol;
6-hydroxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-2,3-
dihydro-1H-inden-1-on;
6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-1,4-
dihydroindeno[1,2-c]pyrazol-7-ol;
mudi  6-hydroxy-5 -(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)-2,3-dihydro-1H-inden-1-on oxim hydroclorua;
5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-2,3-dihydro-
1H-inden-1,6-diol;

mubi 2-amino-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-
8H-indeno[1,2-d]thiazol-5-0l hydroclorua;
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mudi 9-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5,6-
dihydroimidazo[5,1-a]isoquinolin-8-o0l hydroclorua;

4-hydroxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-N-
((1-metyl-1H-pyrazol-4-yl)metyl)benzamit;

4-(4-(hydroxymetyl)-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;

5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)metyl)pyridazin-3-
yl)phenol;

6-(3-(benzyloxy)isoquinolin-6-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin;

6-(1-(benzyloxy)isoquinolin-7-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin;

mudi 3-flo-5 -(2-metoxypyridin-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol hydroclorua;

mubi 4-(3-flo-5-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)pyridin-2(1H)-on hydroclorua;

mudi 4-(3-flo-5 -hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)-1-metylpyridin-2(1H)-on hydroclorua;

mudi 5-(3-flo-5 -hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
ylamino)pyridazin-3-yl)phenyl)-1-metylpyridin-2(1H)-on hydroclorua;

mudi 3-flo-5-(1 H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin-3-yl)phenol hydroclorua;

mubi 5-clo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol hydroclorua;

mubi 3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(1H-pyrazol-4-yl)phenol hydroclorua;
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mubi 3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(1-metyl-1H-pyrazol-4-yl)phenol hydroclorua;

5-(5-metoxypyridin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(3-hydroxy-4-(6-metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)pyridin-2-ol;
4-(3-hydroxy-4-(6-metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDphenyl)pyridin-2-ol;
5-(6-metoxypyridin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)-3-(triflometyl)pyridin-2-ol;
5-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)-1-metylpyridin-2(1H)-on;
4-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)-1-metylpyridin-2(1H)-on;
5-(2-metoxypyridin-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
4-(3-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yD)phenyl)pyridin-2-ol;
5-(6-(dimetylamino)pyridin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol,
4-(3-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenyl)-
1-metylpyridin-2(1H)-on;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(pyrimidin-
5-yl)phenol;
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5-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yD)phenyl)pyridin-3-ol;
1-xyclopropyl-4-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)pyridin-2(1H)-on;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1,2,3,6-
tetrahydropyridin-4-yl)phenol;
5-(xyclopent-1-en-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(3,6-dihydro-2H-pyran-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(imidazo[1,5-a]pyridin-7-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(imidazo[1,2-a]pyridin-7-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(2-
metylpyridin-4-yl)phenol;
5-(1H-imidazol-2-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(imidazo[1,2-a]pyrazin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(5,6,7,8-
tetrahydroimidazol[1,2-a]pyrazin-3-yl)phenol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(4-metyl-1H-
imidazol-2-yl)phenol;
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2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(1-metyl-1H-
imidazol-4-yl)phenol,;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(1-metyl-1H-
imidazol-5-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(4-nitro-1H-
imidazol-2-yl)phenol,;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(2-metyl-1H-
imidazol-4-yl)phenol;
5-(1,2-dimetyl-1H-imidazol-4-y1)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
1-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)-1H-pyrazol-4-carboxamit;
2-(6-((3aR,6aS)-5-(2-hydroxyetyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol;
2-(6-((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin-3-y1)-5-(1H-
pyrazol-4-yl)phenol;
2-(6-((3aR,6aS)-5-metylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin-3-yl)-5-
(1H-pyrazol-4-yl)phenol;
4-(3-hydroxy-4-(6-(5-metylhexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin-3-
yl)phenyl)-1-metylpyridin-2(1H)-on;
4-(3-hydroxy-4-(6-((3aR,6aR)-1-metylhexahydropyrolo[3,4-b]pyrol-5(1H)-
yl)pyridazin-3-yl)phenyl)-1-metylpyridin-2(1H)-on;
2-(6-(2,7-diazaspiro[4.5]decan-2-yl)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol; va
4-(4-(6-(2,7-diazaspiro[4.5]decan-2-yl)pyridazin-3-yl)-3-hydroxyphenyl)-1-
metylpyridin-2(1H)-on.

Theo phuong 4n thtt mudi lim, sang ché dé xudt duge phdm chira lugng c6 hi€u

qué diéu tri bénh ctia hop chét theo phuong 4n bat ky trong s§ cac phuong 4n tir thir nht
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dén phuong 4n thir mudi bon, hodc mudi duge dung cua nd va mot hodc nhicu chat mang

dugc dung.

Theo phwong 4n thr mudi siu, sang ché dé& xudt ché phim chura lugng c6 hiéu qua
didu tri cua hop chét theo phwong an bt ky trong s céc phuong an tir thtr nhét dén
phuong an th mudi bén hoic mubi duogc dung cua né va mdt hodc nhiéu déng chit c6

hoat tinh diéu tri bénh.

Theo phuong 4n thit mudi bay, sang ché d xuit hop chit theo phuong an bat ky
trong s6 cac phuong an tir thir nhit dén phuong 4n tht mudi bdn hoic mudi duge dung

cua no, dé dung lam thudc chita bénh.

Theo phuong 4n thit mudi tam, sang ché dé xuét hop chét theo phuong an bat ky
trong s6 cac phuong an tir thir nhit dén phuong 4n thit mudi bén hoic mudi dugce dung

cua nd, d¢ dung trong vigc dieu trj tinh trang lién quan dén suy gidm SMN.

Theo phuong 4n thir mudi chin, sing ché dé xuit hop chét theo phuong an thir hai

muoi, hodc mudi dugc dung ctia né, dé dung trong viéc dicu tri bénh teo co tity.

Theo phuong 4n thtt hai muoi, sang ché dé xut hop chit theo phuong an bat ky
trong s6 cac phuong 4n tir thir nhit dén phuong 4n thir mudi bdn, hodc mudi duge dung

cua no, trong viéc bao ché thudc chita bénh dé€ diéu tri bénh teo co tity.

Véi myc dich dién gidi ban mé ta nay, cic dinh nghia sau dugc ap dung va & cac vi
tri bt ky thich hop, cc thuat ngir ndy dugc dung & dang sb it ciing s& bao gdm dang s6

nhi€u va ngugc lai.

Khi duge ding trong ban md ta, thuat ngit “chit diéu bién SMN” bao gdm cac
chét, nhu 1a hop chét theo sang ché, ma c6 kha nang diéu bién, vi dy, 1am gia ting, n6ng
do protein SMN bang it nhit mét trong nhidu co ché c6 thé. Mot tap hop khong gidi han
clia cac co ché ndy bao gdm viée hoat héa promoter SMN, diéu bién viée cét ndi (vi duy,
ngin can viéc exon 7 bi cét khoi gen SMN), va su didu bién d§ bén cia protein SMN.
Chét diéu bién SMN c6 thé didu bién, vi dy, lam gia ting néng d6 FL-SMN va/hoac
SMNA7 thong qua co ché bit ky trong s cac co ché da néu, va/hoic c6 thé ngédn can
SMNA?7 khdi bi phan huy.
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Khi dugc ding trong ban md ta, thuat ngit “hop chét theo sang ché” bao gbm

nhung khong chi giéi han & hop chét c6 cong thire (I) va hop chét c6 cong thirc (I-A)

Nhu dugc str dung ¢ day, thuit ngir “tinh trang lién quan dén suy giam SMN” bao
gdm nhung khong chi giéi han ¢ bénh teo co tiy séng (SMA), bénh cting da khép bim
sinh loai do nguyén nhan thin kinh (AMC bim sinh), va bénh x0 cling teo co mdt bén
(Amyotrophic Lateral Sclerosis -ALS).

Nhu dugce sir dung ¢ ddy, thudt ngit “bénh teo co tiy”, “SMA”, bao gdm ba dang
SMA khéi phat & tré em: typ I (bénh Werdnig-Hoffmann); typ II (dang trung binh, man
tinh), Typ III (bénh Kugelberg-Welander, hodc bénh teo co tiy & tudi thiéu nién); typ IV
khoi phat & nguoi trudng thanh; ciing nhu cac dang khac ciia SMA, bao gdm bénh lién
quan dén nhi®m séc thé X, bénh teo co tiy séng kém theo suy hd hip (SMARD), bénh teo
co tiy sdng va hanh tiy (bénh Kennedy, hodc bénh teo hanh tiy-tiy sng), va bénh teo co
xa tuy.

Véi myc dich dién giai ban mé ta nay, cac dinh nghia sau day dugc ap dung va &
céc vi tri bat ky thich hop, cac thudt ngit dugc dung & dang sb it ciing s& bao gdm dang s

nhi€u va nguoc lai.

Khi dwgc dung trong ban md ta, thudt nglt “C,jalkyl” dung dé chi géc
hydrocacbon no hoan toan phin nhanh hodc khong phan nhanh c6 1 dén 10 nguyén tir
cacbon. Thuit ngir “C,_galkyl” va “C,alkyl” dugc hiéu twong tmg. Cac vi du dai dién cho
C1.10alkyl bao gdm, nhung khéong chi gidi han &, metyl, etyl, n-propyl, iso-propyl, n-butyl,
sec-butyl, iso-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 3-metylhexyl, 2,2-
dimetylpentyl, 2,3-dimetylpentyl, n-heptyloxy, n-octyl, n-nonyl va n-dexyl.

Khi dugc diung trong ban mé ta, thut ngit “Cy.jpalkylen” ding dé chi cac nhém
alkyl héa tri hai nhu duge x4c dinh trén diy c6 1 dén 10 nguyén tir cacbon. Thuat ngit
“Cr.salkylen” va “C salkylen” dwgc hiéu twong Umg. Céc vi du dai dién cho Cy_jpalkylen
bao gdm, nhung khéng chi giéi han &, metylen, etylen, n-propylen, iso-propylen, n-
butylen, sec-butylen, iso-butylen, tert-butylen, n-pentylen, isopentylen, neopentylen, n-
hexylen, 3-metylhexylen, 2,2- dimetylpentylen, 2,3-dimetylpentylen, »-heptylen, n-

octylen, n-nonylen va n-dexylen.
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Khi dugc ding trong ban md ta, thuit ngit “haloC;. alkyl” dung dé chi nhém C,.
joalkyl nhu dugc xac dinh trén ddy, trong d6 it nhat mét trong cac nguyén tir hydro dugc
thay thé bing nguyén tir halo. Nhém haloC.jealkyl nay c6 thé 1a monohaloC,palkyl,
dihaloC_jpalkyl hodc polyhaloC,_jsalkyl bao gém perhaloC,_jpalkyl. MonohaloC;_jpalkyl
c6 mét iodo, bromo, clo hodc flo bén trong nhém alkyl. Nhém dihaloC,_jpalkyl va
polyhaloCy_jgalkyl c6 thé c6 hai hogc nhiu nguyén ti halo gidng nhau hoic su két hop
cua cic nhom halo khic nhau bén trong nhom alkyl nay. Thong thudong cic nhém
polyhaloC;.jalkyl chira dén 12, hodc 10, hodc 8, hodc 6, hodc 4, hoic 3, hoic 2 nhém
halo. Cac vi du khong gi6i han cta haloC,. palkyl bao gdm flometyl, diflometyl,
triflometyl, clometyl, diclometyl, triclometyl, pentafloetyl, heptaflopropyl, difloclometyl,
dicloflometyl, difloetyl, diflopropyl, dicloetyl va diclopropyl. Nhém perhaloC,.;qalkyl
dung @ chi nhém Cy_jpalkyl c6 tt ca nguyén tir cacbon dugc thay thé bang cac nguyén tir
halo.

Thuft ngft "aryl" dung dé chi nhém hydrocacbon vong thom cé 6-20 nguyén tu
cacbon trong thanh phin vong. Théng thudng, aryl 13 aryl mgt vong, aryl hai vong hoic
aryl ba vong c6 6-20 nguyén tir cacbon va gdm mét hogic nhiu vong thom dugc ngung tu
v6i mdt hoic nhiéu vong hydrocacbon khong phai vong thom. Céc vi du khéng giGi han

cua aryl bao g@)m phenyl, naphtyl hodc tetrahydronaphtyl.

Khi dugc dung trong ban md ta, thut ngit “C.jpalkoxy” dung dé chi Ci-10alkyl-O-,
trong d6 Cy_jpalkyl nhu dugc xac dinh trén ddy. Cac vi du dai dién cho C,.jpalkoxy bao
gdm, nhung khéng chi giéi han &, metoxy, etoxy, propoxy, 2-propoxy, butoxy, tert-

butoxy, pentyloxy, hexyloxy, heptyloxy, octyloxy- va dexyloxy-.

Khi duge dung trong ban mo6 ta, thudt ngit “heteroxyclyl” hodc “heteroxyclo” dung
@& chi vong hodc hé théng vong khong phai vong thom no hoic khong no, ma 1a vong
mot vong c6 4, 5, 6, hodic 7 canh vong chira 1, 2 hodc 3 nguyén tir khac loai dugc chon tir
O,SvaN,hé théng vong hai vong ¢6 7, 8, 9, 10, 11, hodc 12 canh chira 1, 2, 3, 4 hoic 5
nguyén tir khac loai dugce chon tir O, S va N, hodic hé théng vong ba vong ¢6 10, 11, 12,
13, 14 hodc 15 canh va chira 1, 2, 3, 4, 5, 6 hodc 7 nguyén tir khac loai duoc chon tir O, S

va N, trong d6 N va S ndy con cé thé tiy y dwgc oxi hda thanh cac trang thai oxi hoda
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khac. Goc di vong nay c6 thé duwoc gén qua nguyén tir khéac loai hodc nguyén tir cacbon.
Heterocyclyl niy c6 thé bao gdm cac vong ngung tu hodc cic vong ¢b ciu ciing nhu cac
vong chira vong spiro. vi du cia cic di vong bao gdm tetrahydrofuran (THF),
dihydrofuran, 1, 4-dioxan, morpholin, 1,4-dithian, piperazin, piperidin, 1,3-dioxolan,
imidazolidin, imidazolin, pyrolin, pyrolidin, tetrahydropyran, dihydropyran, oxathiolan,

dithiolan, 1,3-dioxan, 1,3-dithian, oxathian va thiomorpholin.

Khi dugc dung trong ban mé ta, thuat ngit "Cj.joxycloalkyl" dung dé chi cac nhém
hydrocacbon mgt vong, hai vong hodc ba vong no hoac khéng no cé 3-12 nguyén tir
cacbon. Thuét ngit “Cj.jgxycloalkyl” ding dé chi nhém hydrocacbon no hoan toan hoic
khong no c6 3-8 nguyén tir cacbon. Vi du vé cac nhém hydrocacbon mét vong bao gdm,
nhung khong chi giéi han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclopentenyl,
xyclohexyl va xyclohexenyl. Vi du vé& cac nhém hydrocacbon hai vong bao gdm bornyl,
indyl, hexahydroindyl, tetrahydronaphtyl, decahydronaphtyl, bixyclo[2.1.1]hexyl,
bixyclo[2.2.1]heptyl, bixyclo[2.2.1]heptenyl, 6,6-dimetylbixyclo[3.1.1]heptyl, 2,6,6-
trimetylbixyclo[3.1.1]heptyl, bixyclo[2.2.2]octyl. Vi du vé cic nhém hydrocacbon ba

vong bao gom, vi dy, adamantyl.

- Nhu dugc sir dung & ddy, thuat ngit “Cs.;pxycloalklyoxy” dung dé chi nhém C;.
12xycloalkyl-O-, trong d6 Cs;.jpxycloalkyl dugc xac dinh trén ddy. Cac vi du dai dién cho
Cs.1pxycloalklyoxy bao gém, nhung khong chi gidi han & cic nhém mot vong nhu 1a
xyclopropoxy, xyclobutoxy, xyclopentyloxy, xyclopentenyloxy, xyclohexyloxy va
xyclohexenyloxy va twong tw. vi du vé cic nhém hydrocacbon hai vong bao gdm
bornyloxy, indyloxy, hexahydroindyloxy, tetrahydronaphtyloxy, decahydronaphtyloxy,
bixyclo[2.1.1]hexyloxy, bixyclo[2.2.1]heptyloxy, bixyclo[2.2.1]heptenyloxy, 6,6-
dimetylbixyclo[3.1.1]heptyloxy, 2,6,6-trimetylbixyclo[3.1.1]heptyloxy,
bixyclo[2.2.2]octyloxy va twong tur. vi du ctia nhém hydrocacbon ba vong bao gdm, vi du,

adamantyloxy.

Khi dugc ding trong ban mé ta, thut ngit “aryloxy” dung dé chi ca gdc --O-aryl
va ca gbc --O-heteroaryl, trong d6 aryl va heteroaryl dugc x4c dinh & day.
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Khi dugc ding trong ban mé ta, thuét ngir "heteroaryl" ding dé chi vong thom mot
vong ¢6 5, 6, 7 canh chira 1, 2, 3 hodc 4 nguyén tir khéc loai duoc chon tir O, S va N, hé
théng vong ngung tu hai vong ¢6 8, 9, hodc 10 canh chira 1, 2, 3, 4 hodc 5 nguyén tir khac
loai dugc chon tir O, S va N, hodc hé théng vong ngung tu ba vong ¢6 11, 12, 13, hoic 14
canh chira 1, 2, 3, 4, 5 hodc 6 nguyén tir khac loai dugce chon tir O, S va N, trong do it
nhit mot trong cic vong cua hé thdng vong hai vong hodc hé thdng vong ba vong nay
hoan toan 13 vong thom. Gbc heteroaryl dién hinh bao gdm 2- hoic 3-thienyl, 2- hoac 3-
furyl, 2- hodc 3-pyrolyl, 2-, 4-, hodc 5-imidazolyl, 3-, 4-, hoic 5- pyrazolyl, 2-, 4-, hoic 5-
thiazolyl, 3-, 4-, hodc 5-isothiazolyl, 2-, 4-, hodc 5-oxazolyl, 3-, 4-, hoic 5-isoxazolyl, 3-
hodc 5-1,2,4-triazolyl, 4- hodc 5-1,2, 3-triazolyl, tetrazolyl, 2-, 3-, hoic 4-pyridyl, 3- hoic
4-pyridazinyl, 3-, 4-, hodc 5-pyrazinyl, 2-pyrazinyl, 2-, 4-, hoic S-pyrimidinyl, 1-, 2-, 3-,
5-, 6-, 7-, hodc 8- indolizinyl, 1-, 3-, 4-, 5-, 6-, hodc 7-isoindolyl, 2-, 3-, 4-, 5-, 6-, hoic 7-
indolyl, 2-, 3-, 4-, 5-, 6-, hodc 7-indazolyl, 2-, 4-, 5-, 6-, 7-, hoic 8- purinyl, 1-, 2-, 3-, 4-,
6-, 7-, 8-, hodc 9-quinolizinyl, 2-, 3-, 4-, 5-, 6-, 7-, hodc 8-quinoliyl, 1-, 3-, 4-, 5-, 6-, 7-,
hodc 8-isoquinolinyl, 1-, 4-, 5-, 6-, 7-, hodc 8-phtalazinyl, 2-, 3-, 4-, 5-, hoic 6-
naphthyridinyl, 2-, 3-, 5-, 6-, 7-, hodc 8-quinazolinyl, 3-, 4-, 5-, 6-, 7-, hoic 8-cinnolinyl,
2-, 4-, 6-, hodc 7-pteridinyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, hodc 8-4aH carbazolyl, 1-, 2-, 3-, 4-,
5-, 6-, 7-, hodc 8-carbzaolyl, 1-, 3-, 4-, 5-, 6-, 7-, 8-, hodc 9-carbolinyl, 1-, 2-, 3-, 4-, 6-, 7-
> 8-, 9-, hodc 10-phenanthridinyl, 1-, 2-, 3-, 4-, 5-, 6-, 7-, 8-, hodc 9-acridinyl, 1-, 2-, 4-, 5-
, 6-, 7-, 8-, hodc 9-perimidinyl, 2-, 3-, 4-, 5-, 6-, 8-, 9-, hodc 10-phenathrolinyl, 1-, 2-, 3-,
4-, 6-, 7-, 8-, hodc 9-phenazinyl, 1-, 2-, 3-, 4-, 6-, 7-, 8-, 9-, hoic 10-phenothiazinyl, 1-, 2-
> 3-, 4-, 6-, 7-, 8-, 9-, hodc 10-phenoxazinyl, 2-, 3-, 4-, 5-, 6-, hoic 1-, 3-, 4-, 5-, 6-, 7-, 8-,
9-, hodc 10- benzisoqinolinyl, 2-, 3-, 4-, hodc thieno[2,3-b]furanyl, 2-, 3-, 5-, 6-, 7-, 8-, 9-,
10 -, hodc 11-7H-pyrazino[2,3-c]carbazolyl,2-, 3-, 5-, 6-, hodc 7-2H- furo[3,2-b]-pyranyl,
2-, 3-, 4-, 5-, 7-, hodc 8-5H-pyrido[2,3-d]-0-oxazinyl, 1-, 3-, hoic 5-1H—pyraiolo[4,3-d]-
oxazolyl, 2-, 4-, hodc 54H-imidazo[4,5-d] thiazolyl, 3-, 5-, ho#c 8-pyrazino[2,3-
d]pyridazinyl, 2-, 3-, 5-, hodc 6- imidazo[2,1-b] thiazolyl, 1-, 3-, 6-, 7-, 8-, hodc 9-
furo[3,4-c]cinnolinyl, 1-, 2-, 3-, 4-, 5-, 6-, 8-, 9-, 10, hoic 11-4H-pyrido[2,3-c]carbazolyl,
2-, 3-, 6-, hodc 7-imidazo[1,2-b][1,2,4]triazinyl, 7-benzo[b]thienyl, 2-, 4-, 5-, 6-, hodc 7-
benzoxazolyl, 2-, 4-, 5-, 6-, hodc 7-benzimidazolyl, 2-, 4-, 4-, 5-, 6-, hoic 7-
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benzothiazolyl, 1-, 2-, 4-, 5-, 6-, 7-, 8-, hodc 9- benzoxapinyl, 2-, 4-, 5-, 6-, 7-, hoic 8-
benzoxazinyl, 1-, 2-, 3-, 5-, 6-, 7-, 8-, 9-, 10-, hodc 11-1H-pyrolo[1,2-b][2]benzazapinyl,
2-,3-,4-, 5-, 6-, 7-, hodc 8-quinolinyl, 1-, 3-, 4-, 5-, 6-, 7-, hoic 8-isoquinolinyl, 2-, 3-, 4-,
5-, 6-, hodc 7-indolyl, 2-, 3-, 4-, 5-, 6-, hodc 7-benzo[b]thienyl, 2-, 4-, 5-, 6-, hoic 7-
benzoxazolyl, 2-, 4-, 5-, 6-, hodc 7-benzimidazolyl, va 2-, 4-, 5-, 6-, hoic 7-

benzothiazolyl.

Nhu dugce st dung ¢ day, thudt ngit “halogen” hodc “halo” ding dé chi flo, clo,

bromo, va iodo.

Nhu duge sir dung & day, thuat ngit “chit dong phan” duoc ding dé chi cac hop
chit khac nhau c6 cing cong thirc phan tir nhung khac nhau & su sip xép va dang chu
hinh ciia cac nguyén tir ndy. Cling nhw dugc dung & day, thuit ngit “chat ddng phén di ciu
quang hoc” hodc “chét ddng phan 1ap thé” dung dé chi cac dang cAu hinh khéc nhau cua
chit dong phan 1ap thé c6 thé ton tai cua hop chit cu thé theo sang ché va bao gdm cac
chat ddng phan di hinh. Can dugc hiéu rang phan tir thé c6 thé duge gin kém & tAm khong
ddi xtmg ctia nguyén tir cacbon. Vi thé, sang ché bao gém chit ddng phan ddi anh, chét
ddng phan khéng ddi quang hoic raxemat ciia hop chit nay. “Chét ddng phén d6i anh” 1a
cip chéat ddng phén 1ap thé ma khong chong khit 1én anh qua guong cia nhau. Hén hop
1:1 cta cip chit ddng phan ddi anh 13 hdn hop "raxemic”. Thuat ngit raxemic nay dugc
dung d& chi hdn hop raxemat & vi tri thich hop. "Chét dong phan khéng dbi quang” la
chat déng phan 14p thé ma c6 it nhit hai nguyén tir khéng dbi xtng, nhung khong 13 anh
qua guong clia nhau. Héa 1ap thé tuyét déi dugc quy dinh cu thé theo hé thdng Cahn-
Ingold- Prelog R-S. Néu hop chit 13 chat ddng phan dbi 4nh tinh khiét héa 1ap thé trén
mdi cacbon khong dbi xtmg c6 thé duoc quy dinh cu thé bing dang R hoic S. Hop chét tai
hoa tan c6 dang cAu hinh tuyét d6i chua biét c6 thé dwoc biéu thi 1a (+) hodc (-) phu thudc
vao hudng (quay trai hodc phai) ma né quay mit phang phan cuc anh sang & budc séng
vach D cua natri. Hop chét cu thé duoc mo ta & day c6 thé chira mot hoic nhiéu tdm va
truc khong d6i ximg va vi thé c6 thé 1am ting cac chit ddng phan d6i anh, chit ddng phan
khong d6i quang, va cic dang chét ddng phan 1ap thé khac ma c6 thé duoc xéc dinh theo
quan diém ctia héa 1ap thé tuyét ddi, 1a dang (R) hoic (S). Sang ché c6 nghia bao gdm tht

ca cAc chat dong phan c6 thé, bao gdm hdn hop raxemat, cic dang quang hoc tinh khiét va

-34-



21931

hén hop san phdm trung gian. Cht ddng phan quang hoat dang (R) va (S) ¢6 thé dugc
diéu ché ding synthon khong déi xting hodc chét phan img khong ddi xung, hodc dugc tai
hoa tan ding cdc phuong phép thong thudng. Néu hop chit chira lién két doi, phan tir thé
ctia hop chit nay c6 thé & dang cAu hinh dang E hodc Z. Néu hop chét nay chua
xycloalkyl dwgc thé hai 1an, phin tir thé xycloalkyl ndy c6 thé c6 cAu hinh dang cis hodc

trans. T4t ca cac dang chét hd bién cling duge du dinh 13 duge bao gom trong sang ché.

Nhu duge s dung & ddy, thuat ngit “mudi” hoic “cic mudi” ding dé chi mudi
cong axit hosic mudi cong bazo cia hop chét theo sang ché. “Mudi” bao gdm dic biét 1a
“mudi duge dung”. Thut ngir “mudi duge dung” dung d& chi mudi ma cac mudi nay gitr
duoc hiéu qua sinh hoc va céac tinh chit cia hop chét theo sang ché va, thong thuong l1a
khong c6 tac dung khong mong muén vé sinh hoc hoic tac dung khong mong muédn khac.
Trong nhiéu trudng hop, hop chit theo sang ché c6 kha ning tao thanh mudi cong axit
va/hodc mudi cong bazo béng tac dung clia sy c6 mat cia cdc nhdm amino va/hoic

carboxyl hoic cdc nhém giéng nhu ching.

Mubi cong axit duge dung c6 thé duge tao ra bing axit vd co va axit hitu co, vi du,
mubi cla axetat, aspartat, benzoat, besylat, bromua/hydro bromua, bicacbonat/cacbonat,
bisulfat/sulfat, camphorsulfonat, clorua/hydro clorua, clotheophylonat, xitrat,
etandisulfonat, fumarat, gluxeptat, gluconat, glucuronat, hipurat, hydro iodua/iodua,
isethionat, lactat, lactobionat, laurylsulfat, malat, maleat, malonat, mandelat, mesylat,
metylsulphat, naphtoat, napsylat, nicotinat, nitrat,octadecanoat, oleat, oxalat, palmitat,
pamoat, phosphat/hydro phosphat/dihydro phosphat, polygalacturonat, propionat, stearat,

suxinat, sulfosalixylat, tartrat, tosylat va triflo axetat.

Axit v6 co ma tir d6 cdc muodi cfng axit c6 thé dugc tao ra bao gom, vi du, axit

clohydric, axit bromhydric, axit sulfuric, axit nitric, axit phosphoric, va twong tur.

Axit hitu co ma tir d6 cac mudi cong axit co thé dugc tao ra bao gém, vi du, axit
axetic, axit propionic, axit glycolic, axit oxalic, axit maleic, axit malonic, axit suxinic, axit
fumaric, axit tatric, axit xitric, axit benzoic, axit mandelic, axit metansulfonic, axit
etansulfonic, axit toluensulfonic, axit sulfosalixylic, va twong tu. Mubi cong bazo dugc

dung c6 thé dugc tao ra bang bazo vd co va bazo hitu co.
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Bazo v6 co ma tir 46 cac mudi cong bazo cb thé duge tao ra bao gdm, vi dy, mudi
amoni va mudi cta cac kim loai cia cot I dén XII cua bang tuin hoan. Theo céc phuong
an cu thé, cac mudi duoc tao ra ndy 13 mudi cua natri, kali, amoni, canxi, magie, sét, bac,
kém, va déng; cac mubi thich hop dac biét 1a bao g@)m mubi amoni, kali, natri, canxi va

magie.

Bazo hitu co ma tir d6 cdc mudi cdng bazo c6 thé duge tao ra bao gom, vi du, amin
bac mot, hai, va ba, amin dugc thé bao gom amin dugc thé c6 trong ty nhién, amin vong,
nhya trao doi ion bazo, va twong ty. Mt s6 amin hitu co bao gom isopropylamin,

benzathin, cholinat, dietanolamin, dietylamin, lysin, meglumin, piperazin va tromethamin.

Mubi duge dung theo sang ché c6 thé duoc téng hop tir hop chét gbe, gbc bazo
hoic gbc axit, bang cac phuong phéap thong thuong. Thong thudng, cac mudi niy c6 thé
dugc didu ché bang cach cho cac dang axit ty do cua céc hop chit nay phan tng véi
lugng ty lugng bazo thich hop (nhu 14 Na hydroxit, Ca hydroxit, Mg hydroxit, hoic K
hydroxit, cacbonat, bicacbonat hoic twong tu), hodc bﬁng cach cho cac dang bazo tu do
clia cic hop chit nay phan tmg véi lwong ty lwong axit thich hop. Cac phan Gng nay
thuong dugc thuc hién trong nude hodc trong dung méi hitu co, hodc hén hop ciia ching.
Thong thuong, viée dung cac mdi trudng khéng chira nude nhu ete, etyl axetat, etanol,
isopropanol, hogc xetonitril 1 dugc mong mudn, néu kha dung. Danh séch cua muéi thich
hop ¢o thé dwgc tham chiéu, vi duy, trong cudn “Remington's Pharmaceutical Sciences”,
20" ed., Mack Publishing Company, Easton, Pa., (1985); va trong “Handbook of
Pharmaceutical Salts: Properties, Selection, and Use” cta Stahl va Wermuth (Wiley-
VCH, Weinheim, Germany, 2002).

Céng thire bat ky duge dé cap & day déu duoc du dinh ding dé chi ca dang khéng
duge danh diu ciing nhu dang dwoc danh dau ddng vi phéng xa cia hop chit theo sang
ché. Hop chét dugc danh d4u ddng vi phong xa ndy c6 ciu tric duge md ta bing cong
thirc duge dé cip ¢ ddy ngoai trir mot hodc nhidu nguyén tir duoc thé bang nguyén tir c6
khdi lwgng nguyén tir hoic sé khéi duge chon. Céc vi du vé ddng vi c6 thé duoc két hop
trong hop chét theo sang ché bao gdm cac ddng vi cua hydro, cacbon, nito, oxy, phospho,

flo, va clo, vi du twong Gng 12 *H, *H, ''C, °C, M, PN, ®F *'p, ?p, s, ¥*C], . Sang
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ché bao gém cac hop chat duge danh ddu déng vi nhu dugc xac dinh trén diy, vi du, cac
hop chét duge danh diu dong vi phong xa, nhur 13 °H, °C va '*C, 1a dai dién. Cac hop chét
duoc danh déu dong vi nay 14 hitu ich trong cAc nghién ctru v& chuyén héa (bing “C),
nghién ctru vé dong hoc phan ng (béng, vi dy, ? gio hoidc 3H), k§ thuat phat hién hoic ky
thudt hinh anh, nhu 1a chup cét 16p phat xa positron (Positron Emission Tomography-
PET) hoic chup cét 16p dugc tinh phét xa don photon (Single-Photon Emission Computed
Tomography-SPECT) bao gdm céc thir nghiém v& phan bd duge phidm hoc co chét trong
mo, hodc trong viéc diéu tri béng chét phéng xa cho cac bénh nhén. Cu thé 13, hop chét
"®F hogc hop chat dugc danh dAu c6 thé duogc dic biét chi dinh cho nghién ciru PET hoic
SPECT. Hop chét theo sang ché va céc tién thubc cua né duge danh diu ddng vi nhin
chung c6 thé duge didu ché bang viéc thuc hién cac quy trinh dugc boc 1§ trong phan So
d6 diéu ché hoic phin vi du thuc hién sang ché va quy trinh didu ché dwoc mé ta sau day
béng cach dung thay thé mot cach d& dang chit phan tmg c6 sin dugc dénh ddu ddng vi

phéng xa cho chat phan tng khong dwoc danh diu ddng vi phéng xa.

Ngoai ra, su thé bﬁng cac déng vi ning hon, cu thé 13 doteri (vi du, 2 gio hodc D) co
thé tao ra mot s loi ich diéu tri nhat dinh thu duogc do c¢6 dd bén chuyén héa 16n hon, vi
dy, tang thoi gian ban rd in vivo hogic gidm yéu cu vé liéu ding hoic sy cai thién trong
chi s§ diéu tri. Can duoc hiéu ring doteri trong ban mé ta ndy duoc coi nhu 1a phén tir thé
cua hop chét ¢6 cong thuc (I). fo)ng do cua déng vi ndng hon nay, dic biét 1a doteri, c6
thé duogc xé4c dinh bing cac chi s6 do giau déng vi. Thuat ngit "chi s6 do giau déng vi"
dugc dung trong ban md ta niy c6 nghia 13 ti s6 gitra d6 giau ddng vi va do giau ty nhién
ctia mot dong vi cu thé. Néu phin tir thé trong hop chit theo sang ché dwoc ding dé chi
doteri, hop chat nay c6 chi sé do giau ddng vi cho mdi nguyén tir doteri dugc thiét ké it
nhit 12 3500 (52,5% doteri két hop trén mdi nguyén tir doteri dugc thiét k&), it nhit 1a
4000 (60% doteri két hop), it nhét 1a 4500 (67,5% doteri két hop), it nhét 1a 5000 (75%
doteri két hop), it nhit 1a 5500 (82,5% doteri két hop), it nhét 1a 6000 (90% doteri két
hop), it nhét 1a 6333,3 (95% doteri két hop), it nht 12 6466,7 (97% doteri két hop), it nhit
12 6600 (99% doteri két hop), hodc it nhit 13 6633,3 (99,5% doteri két hop).

Céc hop chat dugc danh diu ddng vi c6 cdng thirc (I) nhin chung c6 thé duge didu

ché bang cac k¥ thuat thong thuong duoc biét 13 boi ngudi c6 hiéu biét trong linh vuc nay
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hoic bang cac quy trinh tuong tr v6i cac quy trinh duge mé ta trong phan vi du thuc hién
sang ché va phan diéu ché dung chét phan tng duoc danh diu dong vi phong xa thich hop
thay thé cho chét phan img khéng dugc danh dau dong vi phong xa dugc dung trude do.

Solvat dugc dung theo séang ché bao gdm solvat trong d6 dung méi két tinh hoa c6

thé duge thé b%lng déng vi, vi du, D,0, d¢-axeton, d¢-DMSO.

Hop chét theo sang ché, tirc 13, hop chét c6 cong thirc (I) ma chira cic nhém c6 kha
ndng hoat dong nhu chét cho vd/hodc chit nhan lién két hydro c6 thé c¢6 kha nang tao ra
ddng tinh thé véi c4c chit tao dong tinh thé thich hgp. C4c ddng tinh thé niy c6 thé dugc
diéu ché tir hop chét co cong thirc (I) bang cac quy trinh tao dong tinh thé da biét. Cac
quy trinh nay bao gdm nghién, 1am néng, dong thing hoa, dong néng chdy, hoic tiép xuc
trong dung dich hop chét c6 cong thirc (I) v6i chét tao dong tinh thé trong didu kién két
tinh héa va phan tach cac ddng tinh thé thu duoc tir cac quy trinh nay. C4c chét tao dong
tinh thé thich hop bao gdm chit tao dong tinh thé dwoc mo ta trong don sang ché s6 WO
2004/078163. Do d6, sang ché con dé xuit dang ddng tinh thé chira hop chét c6 cong thirc
D).

Thuét ngir “lugng c6 hidu qua didu tri bénh” cia hop chét theo sang ché ding dé
chi lugng hop chét theo sang ché ma tao ra dap tmg vé& mit sinh hoc hodc sitc khoe cia
dbi tuong, vi du, su gidm hodc (e ché hoat dong cuia enzym hoac protein, hodc cai thién
cac hoi chimg, 1am dju céc tinh trang, 1am cham hodc tri hodn su tién trién cta bénh, hoic
ngan ngira bénh, v.v. Theo mdt phwong an khong bi gidi han, thuit ngit “lwong c6 hiéu
qua diéu tri bénh” dung dé chi luong hop chét theo sang ché ma khi dung cho déi tuong,
13 c6 hiéu qua dé (1) it nhit phin ndo 1am thuyén giam, trc ché, ngin ngira va/hodc cai
thién tinh trang, hogc rdi loan hodc bénh (i) trung gian béi gen hoidc san phdm protein cua
gen No-ron than kinh vin dong song s6t (SMN), hodc bdi su phan huy SMNA?7, hoéc bai
ndng d¢ twong dbi cia FL-SMN va SMNAT7 (ii) lién quan dén hoat dong cita SMN, hodc
(iii) dugc dic trung boi hoat dong (binh thudng hozc bat thudng) cia SMN; hoic (2) lam
giam hoic e ché hoat dong cia SMN; hogc (3) 1am gidm hoic trc ché su bidu hién cla

SMN1 hoac SMN2.
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Theo mot phuong an khéng gidi han khac, thuét ngit “lugng c6 hiéu qua didu tri
bénh” dung dé chi lwgng hop chét theo sang ché ma khi ding cho té bao, hodc md, hoic
vat lidu sinh hoc khong thudc té bao, hodc moi truomg, 13 c6 hiu qua dé it nhét phan nao
lam giam hoic w&c ché hoat dong cia SMN; hoic it nht phan nio lam giam hodc tc ché
sw biéu hién ciia SMN, c4 hai trudng hop ndy déu ding cach didu bién ndng do twong dbi
cua FL-SMN va SMNA?7.

Cac cum tir “lugng c6 hi€u qua diéu tri bénh” va “luong c6 higu qua” dugc dung
trong ban mé ta c6 nghia 1a lugng can thiét d& 1am giam it nhit khoang 15%, t&t hon néu
it nhét 14 50%, t6t ngoai ra néu it nhit 12 90%, va tét nht néu 1a phong bénh, su giam c6 y
nghia 1dm sang trong hoat dong, chirc ning va dap tmg cua vat chi. Ngoai ra, luong co
hiéu qua diéu trj bénh 14 lwong cén thiét d8 tao ra sy cai thién tinh trang/triéu ching cé y

nghia lam sang & vat cha.

Lugng c6 hiéu qua nay c6 thé thay dbi phu thudc vao cac yéu t6 nhu 1a kich thuée
hodc trong lugng cia ddi tegng nay, loai bénh, hoic hop chét cu thé theo sang ché. Vi du,
viéc lua chon hop chét theo sang ché c6 thé anh hudng dén thanh ph?ln nao tao ra “lugng
c6 hiéu qua.” Ngudi ¢ hiéu biét trung binh trong linh vuc nay c6 thé c6 kha ning nghién
clru céc phuong 4n clia ban mé ta ndy va xac dinh lugng c6 hiéu qua cia hop chit theo

sang ch¢ ma khoéng can sy thir nghiém qua mitc.

Ché do dung c6 thé anh huéng dén viéc thanh phin nao tao ra lugng cé hicu qua.
Hop chit theo sang ché ¢6 thé dwoc dung cho dbi tuong trede hodc sau khi khéi phat tinh
trang lién quan dén suy giam SMN. Ngoai ra, liéu ding dugc phan chia réi, cling nhu lidu
dung dugc xen k&, c6 thé duge ding hing ngay hoic tuin tu, hoic lidu nay c6 thé duoc
truyén lién tuc, hodc c6 thé 1a 1idu tiém nhanh. Ngoai ra, liéu ding cuia (cac) hop chét theo
sang ché co thé dugc ting hodc duoc giam theo ty 1& theo nhu sy nguy cép cuia tinh trang

diéu tri bénh hoic phong bénh.

Nhu duge st dung & ddy, thuit ngit “ddi twong” dung d& chi dong vat. Thong
thuong dong vat nay 1a dong vat c6 vi. Ddi tugng ciling dung dé chi, vi du, linh truéng (vi

dy, ngudi, nam hodc nit), bo, clru, dé, ngua, chd, méo, thod, chudt cong, chudt bach, ca,
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chim va twong ty. Theo phwong 4n cu thé, d6i twong nay 1a linh truéng. Theo phuong éan

khéac nira, doi twong nay l1a nguoi.

Khi dugc dung trong ban mé ta, thuit ngir "su trc ché" hodc “tc ché” dung dé chi
su giam hodc sw khong duoc bidu hién coa tinh trang, hdi chimg, hoic r6i loan, hodc bénh
da biét, hoic su giam dang ké trong dudong hoat dong co ban cua hoat dong hodc qua trinh
sinh hoc.

Nhu str dung & day, thuit ngir “didu tri" hodc "viéc diéu tri" bénh hodc rdi loan bAt
ki dé cap theo mot phuong an, dé cai thién bénh hoic rdi loan (vi dy, 1am cham hodc ngén
can hodc lam giam sy phat trién ctia bénh nay hodc it nhit mot trong cac triu ching lam
sang ciia n6). Theo mot phuong an khac “diéu tri" hoic "viéc diéu tri" ding d& chi viéc
1am thuyén giam hofc cai thién it nhat mét tham s vat Iy bao gdm céc tham sé khong
duogc bénh nhan nhéin théy r3. Theo mdt phuong an khac nita, “didu tri” hodc “viéc diéu
tri” dung dé& chi sy diéu bién bénh hoic rdi loan di néu, c6 thé vé mat vat ly, (vi du, lam
én dinh triéu chirg khong nhéin théy 10), v& mit sinh 1y, (vi du, 1am n dinh tham s vat
1y), hodc ca hai. Theo mot phuong 4n khéc nita, “diéu tri” hodc “viée didu tri” dung dé chi
viéc ngan ngira hodc tri hodn sy khoi phat hoic phat trién sy tién trién coa bénh hoic rdi

loan nay.

Khi dugc ding trong ban mé ta, doi tugng “can dugce” dicu tri bénh néu doi twgng
nay nhén dugc 1gi ich vé mit sinh hoc, strc khoe hodc chat lugng cudc song tir viée diéu

tri nay.

Khi dugc dung trong ban md ta, thuit ngir “mot” va cac thult ngit twong tw duoc
dung trong bin md ta nay (dic biét trong phin yéu cdu bao ho) dugc xay dung d& chi ca
s6 it va s6 nhiéu trir khi ¢6 quy dinh khac trong ban mé ta hoic mau thuin rd rang voi ban
mo ta.

T4t ca cac phwong phap duoc mé ta & day c6 thé duogc thuc hién theo trinh ty thich
hop bt ki trir khi ¢6 quy dinh khéc trong ban mé ta hodic mau thuin rd rang véi ban mo
td. Viéc dung tat ca cac vi du va vi du bt ki, hodc ngoén ngit chi vi du (vi dy, “nhur 13”)
dugc dé cap trong ban mé ta chi nhim 1am sang t6 tot hon sang ché va khong dit ra sy

gi61 han pham vi cia sang ché theo cach khac dugc bao ho.
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Nguyén tir khéng d6i xtng bat ky (vi du, cacbon hoic tuong tur) ctia hop chit theo
sang ché c6 thé c6 trong raxemic hoic hdn hop dugc 1am giau chit dong phan dbi anh, vi
du, c4u hinh dang (R), (S) hodc (R,S). Theo cac phwong an cu thé, mdi nguyén tir khong
ddi xtmg c6 it nhét hon 50% chit ddng phan déi anh, it nhit hon 60% chit ddng phan dbi
anh, it nhat hon 70% chét déng phan dbi anh, it nhit hon 80% chat ddng phan déi anh, it
nhét hon 90% chét ddng phan d6i anh, it nhit hon 95% chét ddng phan déi anh, hoic it
nhét hon 99% chét ddng phan dbi anh c6 cAu hinh dang (R) hoic (S). Céc phan tir thé &

nguyén tir ¢6 lién két khong no c6 thé c6 ciu hinh dang cis- (Z) hodc trans- (E).

Do vay, khi dugc dung trong ban md ta, hop chét theo sang ché ¢co thé & dang cia
mot chat ddng phan c6 thé, chit ddng phén quay, chit ddng phén atropi, chat hd bién hoic
hdn hop cua ching, vi du, chit dong phan di hinh hiu nhu tinh khiét (dang cis hodc
trans), chit ddng phan khong dbi quang, chét dong phan di cdu quang hoc (th dbi

quang), raxemat hozic hdn hop ctia chiing.

Hon hop cta chit ddng phan thu duoc bt ky c6 thé dugc phan tach dua trén su
khéc nhau co ban vé tinh chat héa ly ctia céc thanh phin ciia hdn hop, thanh cac chit dong
phan di hinh hoic chat dong phan di ciu quang hoc, chat dong phan khéng di quang,
raxemat, tinh khiét hojic hau nhu tinh khiét, vi du, b::flng séc ky va/hoic két tinh phan

doan.

Hdn hop raxemat ctia san phdm cudi hodc san phim trung gian thu duoc bt ky ¢o
thé dugc phén tich thanh cac thé déi quang bang cic phwong phéap da biét, vi duy, bing
cach phan tach cdc mudi ddng phan khéng dbi quang cua ching, thu duogc bing axit hodc
bazo quang hoat, va gidi phong hop chit c6 tinh axit hodc bazo quang hoat. Cu thé 1a gbc
bazo c¢6 thé dugc ding @& phan tich hop chét theo sang ché thanh céc chit ddng phan di
cAu quang hoc cua nd, vi duy, b%mg phuong phap két tinh 'phén doan ciia mudi duge tao
thanh v6i axit quang hoat, vi du, axit tatric, axit dibenzoyl tatric, axit diaxetyl tatric, axit
di-O, O'-p-toluoyl tatric, axit mandelic, axit malic hodc axit camphor-10-sulfonic. Cac san
phim raxemic c6 thé dwoc phan tich bing séc ky khong ddi ximg, vi du, séc ky long éap

suit cao (HPLC) ding chit hap thu khong d6i ximg.
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Hop chit theo sang ché c6 thé thu duoc & dang tw do, & dang mudi ctia né, hodc &

dang c4c din xuat tién dugce pham cia ching.

Khi c4 nhém bazo va nhém axit c6 trén cling mot phan tir, hop chét theo sang ché

cling c6 the tao ra muoi ndi, vi dy, phan tr ludng tinh.

Ngoai ra, hop chat theo sang ché, bao gdm mudi cia né, ciing c6 thé thu duge &
dang hydrat ctia n6, hogc chita cac dung moi khac diing cho su két tinh cia né. Hop chit
theo sang ché c6 thé v6n c6 hodc bang thiét ké tao ra dang solvat bang céc dung méi dugce
dung (bao gém nudce); do do, sang ché duoc dy dinh bao gém ca dang solvat va dang
khong phai solvat. Thuit ngit "solvat" ding dé chi phirc phan tir cia hop chét theo sang
ché (bao gdom mudi duge dung cua ching) véi mot hodc nhidu phan tir dung méi. Cac
phin tr dung moi nay la cac phan tr dung mdi duge dung thong thudng trong linh vuc
duoc phém ma duge biét 1a khong gay doc cho nguoi nhén, vi dy, nudce, etanol, va twong

tu. Thuat ngit "hydrat" ding dé chi phirc phén tir v6i phén tir dung méi 12 nude.

Hop chat theo séng che, bao gdom mudi, hydrat va solvat cia nd, c¢6 thé von ¢

hoic bing thiét ké tao ra dang da hinh.

Ngoai ra sang ché bao gdm quy trinh bién d6i bat ky cia céc quy trinh hién c6, sao
cho san phan trung gian c¢6 thé thu dugc & gian doan bat ky cua né duge dung lam chat
ban dau va cac bude con lai dugce thuc hién, hoic sao cho cac chit ban ddu duogc tao ra in
situ trong cac diéu kién ctia phan (g nay, hodc sao cho céc thanh phan phan {mg duoc

ding & dang mudi ctia n6 hoic chét tinh khiét quang.

Hop chit theo sang ché va cac hop chét trung gian cling c6 thé duoc chuyén d6i
13n nhau theo c4c phuong phép nhin chung dugc biét 16 bai ngudi 6 hidu biét trong linh

vuc nay.

Theo mot khia canh khac, sang ché d& xuat dugc phdm chira hop chét theo sing
ché, hoic mudi duge dung cda no, va chét mang dugc dung. Dugc ph?lm nay co thé dugc
bao ché cho cac dudong ding cu thé nhw 13 ding qua dudng miéng, ding qua duong ti€m,
va dung qua dudng truc trang, v.v. Ngoai ra, dugc phém theo sang ché c6 thé dugce tao ra

& dang ran (bao gom nhung khong chi gidi han & dang vién nang, dang vién nén dai, dang
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vién nén tron, dang hat, dang bot hosc dang thube dan), hodc & dang long (bao gém
nhung khong chi gii han & dang dung dich, dang huyén phi hoic dang nhii trong). Céac
dwgc phim nay c6 thé dwoc trai qua cac bude xtt Iy dugc phdm théng thuwong nhu 13 khir
tring va/hodc c6 thé chira cac chit thuong ding chét pha lodng tro, chét 1am tron, hojc
chit dém, ciing nhu céc ta dugc, nhu 1 chit bao quan, chit lam dn dinh, chit gay tham,

chét tao nhii tuong va chit dém, v.v.

Thong thudng, cac duge phdm nay & dang vién nén hodc vién nang gelatin chira

hoat chét theo sang ché cing véi

chat pha loang, vi du, lactoza, dextroza, sucroza, manitol, sorbitol, xenluloza

va/hodc glyxin;

chat lam tron, vi du, silic oxit, hoat thach, axit stearic, mudi magie hoic mudi

canxi cua n6 va/hodc polyetylenglycol; cing dung cho dang vién nén

chit két dinh, vi dy, magie nhom silicat, hd tinh bot, gelatin, tragacan,
metylxenluloza, natri carboxymetylxenluloza va/hoic polyvinylpyrolidon; néu duoc

mong mudn

chat gay r, vi dy, tinh bdt, thach aga, axit alginic hofic mudi natri ciia nd, hodc hdn

hop 1am sui bot; va/hoac
chét hép thu, chét tao mau, chit tao mui va chét tao ngot.

Vién nén c6 thé c6 dang vién nén dugc bao mang hoic dang vién nén duogc bao tan

trong rudt theo cdc phuong phép da biét trong linh vurc nay.

Ché pham thich hop dé ding qua dudng miéng chira lwgng c6 hiéu qua cia hgp
chit theo sang ché dudi dang vién nén, dang vién ngdm, huyén phi dang nuéc hoic
huyén phu dang dau, dang bot phan tan hodc dang hat, nhii twrong, vién nang cimg hoic
vién nang mém, hodc dang sird hoic dang cdn ngot. Cac ché phdm dwoc du dinh d& ding
qua dudng miéng duge bao ché theo phrrong phap bét ky da biét trong linh vuc nay dé san
xuét dugc pham va cac ché phim nay c6 thé chira mot hodc nhidu chét duoc chon tir chét
tao ngot, chit tao mui, chat tao mau va chét bao quan dé cung cip cac dugc phém dep mét

va d& ubng. Vién nén c6 thé chira hoat chét theo tron lan véi céc ta duge duge dung
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khong gay doc thich hop cho viée san xuét vién nén. Cac ta duoc nay 13, vi du, chét pha
lodng tro, nhu 1a canxi cacbonat, natri cacbonat, lactoza, canxi phosphat hoic natri
phosphat; chat tao hat nhé va chit gay ra, vi dy, tinh bot ngd hoic axit aclginic; chit két
dinh, vi dy, tinh bdt, gelatin hosic gdbm acaxia; va chat lam tron, vi du, magie stearat, axit
stearic hodc bot talc. Céc vién nén nay c6 thé khong duge bao phi hodc dugc bao phu
béng cac ky thuit da biét dé tri hodn qué trinh phan 14 va su hép thu trong dng tiéu hoa va
do d6 tao ra tic dong gidi phong chadm trong mot khoang thoi gian dai. Vi du, chét tri
hodn thoi gian c6 thé duge st dung nhu 13 glyxeryl monostearat hodc glyxeryl distearat.
Ché pham dé ding qua dudng miéng c6 thé duoc ton tai & dang vién nang gelatin clirng
trong d6 hoat chat theo sang ché dugc tron véi chit rin pha lodng tro, vi duy, canxi
cacbonat, canxi phosphat hogc akaolin, hodc & dang vién nang gelatin mém trong d6 hoat
chét theo sang ché duge tron v6i moi truong nude hoac moi trudng dau, vi du, dau dau

phong, parafin dang 16ng hoic dau oliu.

Céac ché phdm cu thé c6 thé ding qua dudng tiém 1 cic dung dich ding truong
hoic dang huyén phil va dang thudc dan duogc bao ché mot cach dé dang tir nhii twong m&
dung cho tiém hoic huyén phil. Cac ché phim da néu c6 thé duge khir trung va’hodc chira
cic ta dugc nhu 1a chit bao quén, chit 1am &n dinh, chét gay thidm hodc chét tao nhii
twong, dung dich diéu khién, mudi dé didu hoa ap suit thim thau va/hodic chat dém. Ngoai
ra, cic ché phém ndy con c6 thé chira cic chét cé tac dung diéu tri khac. Cac ché phém da
néu dugc biao ché theo phuong phap thong thuong tuwong tmg la phuong phip trdn,
phuong phap tao hat nho hodc phwong phép bao phu, va chira khoang 0,1 dén 75% hoat
chét, hoic chira khoang 1 dén 50% hoat chit.

Ché pham thich hop dé ding qua da chtra lugng c6 hidu qua cia hop chét theo
sang ché va chit mang thich hop. Cac chit mang thich hop dé diing qua da bao gdm dung
mdi duge dung hip thu dugc dé h trg ché phdm nay di qua da cta vat chi. Vi dy, dung
cu @& ding qua da & duéi dang miéng bang c6 16p 16t, dung cu chira chira hop chit nay
v6i chit mang tiy ¥, tily y ¢6 phan chén didu khién téc d6 dé truyén hop chét nay dén da
ctia vt chu véi toe do duge didu khidn va duoc dinh sin trong khoang thoi gian dai va cé

nghia dé bdo dam dung cu nay véi da cta vat chu.
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Ché pham thich hop d& ding tai chd, vi du, trén da va mét, bao gbm cac ché phdm
dang dich nuéc, dang huyén phu, dang dugc phém md, dang kem, dang gel hoidc dang
phun, vi dy, van chuyén bing sol khi hodc tuong tu. H¢ thong van chuyén dé ding tai chd
ndy dugc dic biét thich hop dé ding trén da, vi du, d& didu tri bénh ung thu da, vi dy, dé
phong bénh ding dang kem chdng néng, kem 10ng, dang xit va tuong tu. Cac ché phim
nay cu thé 13 thich hop dé dung tai chd, bao gdm my phdm, cic ché phidm duogc biét 16
trong linh virc nay. Céac ché phém nay cé thé chira chit hoa tan, chat 1am én dinh, chit

tdng cudng lyc truong, chit dém va chét bao quan.

Khi dugc ding trong ban md ta, sy 4p dung dung tai chd ciing lién quan dén su ap
dung bing cach hit hodc cach xit trong miii. Cac ché phdm nay dwgc van chuyén thuan
tién & dang bt kho (c6 thé 1a dang don, dang hdn hop, vi du, hon hop bot khé tron véi
lactoza, hodc cac hat thanh phﬁn duoc tron, vi du, v6i phospholipit) tir dang bot kho dé hit
hodc dang sol khi cho phun tir binh ¢6 diéu 4p, bom, binh phun, may phun hodc may x6ng
dung hoic khong dung lwc diy thich hop.

Séng ché ciing d& xuét cac dugc phidm dang khan va dang phan liéu chira hop chét

theo sang ché lam hoat chit, do nudc c6 thé gdy ra sy phan hity ctia mot s& hop chit.

Dugc pham dang khan va dang phan lidu theo sang ché ¢ thé dugc bao ché béng
cach dung cac thanh ph??ln khan hodc c6 luong am it va trong diéu kién hoi im it hodc do
am it. Dugc phidm dang khan c6 thé duoc didu ché va cét giit sao cho tinh khan ban diu
ctia n6 dugc gift nguyén. Do viy, ché phim dang khan dugc dong g6i bang cach ding cac
vat liéu di biét dé ngin ngira su tiép xuic véi nude sao cho ché phim nay dugc bao gdm
trong cac ché phim kit thich hop. Cac vi du v& sy bao g6i thich hgp bao gdm, nhung
khong chi gidi han ¢, 14 kim loai han kin, c4c loai nhwa, dung cu chira lidu don vi (vi du,
dang Ong), tii déng go6i dang vi rong, va thi déng gbi dang day.

Séng ché ciing dé xuét dugc phdm va dang phan liéu chira mot hodc nhiéu chit dé
giam tdc d9 clia hgp chét theo sang ché 1am hoat chit s& bi phan hity. Céc chét nay nhu
dugc d& cap & day 1a "chit 1am én dinh” bao gdm, nhung khong chi gi6i han &, chét

chong oxi hoéa nhu 1a axit ascorbic, chat d&m pH, hodc chat dém mudi, v.v.
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Hop chét c6 cong thirc I & dang tu do hoac & dang mubi, boc 16 céc tinh chét ¢ gia
tri v& mat duge 1y, vi du, cac tinh chit didu bién sy san xuit protein SMN c¢6 chiéu dai day
dd, vi dy, nhu duoc chi ra trong cc thir nghiém in vitro va in vivo nhu dwge dé xuét trong
cdc phan tiép theo, va do d6 dugc chimg 6 13 dé didu trji bénh hodc dé ding nhw chét

nghién ctru, vi dy, lam hop chat cong cu.

Do d6, theo phuong 4n khéc nita, sang ché dé xuit hop chit c6 cong thire (I) hodc
mudi coa nd trong viéc diéu tri bénh. Theo phuong an khac nira, viéc diéu trj bénh nay
dugc chon tir nhém bénh ma c6 thé dwgce didu tri bénh bﬁng cach diéu bién su san xuét
protein SMN ¢6 chidu dai day du. Theo phuong 4n khac, bénh nay dugc chon tir nhém
danh séch céc bénh duge dé cap trude do, bénh thich hop 1a bénh teo co tuy.

Do @6, theo phuong 4n khéc nita, sang ché d& xuét viéc st dung hop chét c6 cong
thirc (I) hoic mudi ctia n6 dé san xuit dugce phdm. Theo phwong 4n khac nita, duge phim
nay 1a dé didu tri bénh ma c6 thé duoc didu tri bang cach diéu bién su san xuit protein
SMN. Theo phuong 4n khic, bénh nay dugc chon tir nhém danh sach cac bénh duge dé
cép trudce do, thich hop 1a bénh teo co tuy.

Dugc pham hoic ché phim theo sang ché c¢6 thé 1a dang liéu don vi chira khoang
0,01-1000mg thanh phan hoat tinh cho ddi twong khoang 0,05-70kg hodc khoang 1-20kg,
hogc khoang 1-500mg thanh phan hoat tinh hodc khoang 1-250mg thanh phin hoat tinh
hozic khoang 1-150mg thanh phan hoat tinh hoic khoang 0,5-100mg thanh phin hoat tinh,
hodc khoang 0,01-1mg thanh phan hoat tinh hodic khoang 0,01-0,1mg thanh phin hoat
tinh hodc khoang 1-50mg hoat chit. Liéu lugng ¢6 hiéu qua didu tri bénh ctia hop chit,
duoc phém, hoic ché phém ctia né, phu thudc vao loai cua d6i tegng nay, trong luong co
thé, tudi va tinh trang c4 nhan, rdi loan hodc bénh hodc mirc d6 nghiém trong clia bénh
can dwgc didu tri. Bac s diu tri, thay thudc 14m sang hoic béc si thu y vé6i hiéu biét thong
thuong c6 thé d& dang xé4c dinh lugng c6 hidu qua cia mdi hoat chit nay cin thiét dé

phong ngtra, dicu tri bénh hogc we ché ti€n trinh cta r6i loan hoic bénh nay.

CAc tinh chit liéu lvong duoc trich dan trén day c6 thé chimg minh dugc bang céc
thir nghiém in vitro va in vivo ding cic dong vat c6 va uu thé, vi du, chuot bach, chudt

cong trang, cho, khi hodc cic co quan ¢d 14p, md va cac ché pham cua ching. Hop chit
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theo sang ché co thé duoc ap dung in vitro & dang dung dich, vi dy, dung dich dang nuéc,
va in vivo c6 thé diing qua dudng tidu hoa, ding qua dudng tiém, qua dudng truyén tinh
mach céch thuén lgi, vi dy, dang huyén phu hodc trong dung dich dang nuée. Lidu lugng
in vitro ndy c6 thé c6 khoang ndng d6 mol tir khoang 10 mol dén 10® mol. Lugng cé
hidu qua diéu trj in vivo ¢6 thé c6 khodng lwgng phu thudc vao dudng dung, trong khoang

0,1-500mg/kg, hodc trong khoang 1-100mg/kg.

Hop chét theo sang ché c6 thé dugc dung hoc 1a dong thoi voi, hodc trude hodc
sau, mdt hodc nhiéu chat diéu tri bénh khac. Hop chét theo sing ché c6 thd duoc ding
tach riéng, bang duong ding gidng hoic khac nhau, hoic dugc dung trong cung mdt duge

phim gidng nhu cac chit khac.

Theo mt phuong 4n, sang ché dé xuit san phdm chira hop chét c6 cong thire (1) va
it nhat mot chét didu tri bénh khac 1am ché phim két hop dé ding ddng thdi, ding tach
riéng hoic dung tun ty trong viéc didu tri bénh. Theo mot phuong 4n, phuong phéap diéu
tri bénh nay 13 su didu tri bénh teo co tiy. Cac san pham duoc dé xuit 1am ché phém Kkét
hop bao gdm ché phim chira hop chét c6 cong thire (I) va (cac) chat diéu tri bénh khac
clng ¢6 trong cling mt duge pham, hoic hop chét c6 cong thire (I) va (cac) chét didu tri

bénh khac & dang tach riéng, vi du, & dang bo kit.

Theo mdt phuong 4n, sang ché @ xuit duge pham chtra hop chit c6 cong thire (I)
va (cac) chat diéu tri bénh khéc. Tuy ¥, dugc phim nay c6 thé chira chit mang dugc dung,

nhu dugce mo ta trén day.

Theo mét phuong an, sdng ché d& xuét bd kit chira hai hodc nhiéu dugc phém tach
riéng, it nhit mét trong sb d6 chira hop cht ¢ cong thirc (I). Theo mét phuong an, bo kit
ndy chira cic phuong tién ¢ duy tri su tach riéng cta céc ché phdm di néu, nhu 13 binh
chira, chai dugc chia, hodc ti kim loai déng gbéi dugc chia. Vi du ctia bo kit nay 13 tai

dang vi rdng, thuong duge ding dé déng goi vién nén, vién nang va tuong ty.

B kit theo sang ché c6 thé dugc dung theo cac dang lidu dung khac nhau, vi du,
qua dudng miéng va ding qua dudng tiém, dé dung cac ché phim tach riéng & cac khoang

litu lrong khac nhau, hodc d& chiét xuét ché phim tach riéng nay khéi ché pham tach
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riéng khéc. D& hd trg viée tudn thu ding, b kit theo sang ché thong thudng bao gdm cac

huéng dan sir dung.

Theo céc phuong phap diéu tri bénh két hop theo sang ché, hop chét theo sang ché
va chit diéu tri bénh khéc ndy c6 thé duge san xuét va/hogic bao ché bang cic phuwong
thirc giéng hodc khéc nhau. Ngoai ra, hop chit theo sang ché va chit didu tri bénh khéc co
thé dugc nhém lai véi nhau thanh phuong phép diéu tri bénh két hop: (i) trude khi dua
san phim két hop dén bac si didu trj (vi dy, trong trudng hop b kit chira hop chét theo
sang ché va chit diéu tri bénh khac); (ii) theo quyét dinh cua bac si didu tri (hodc dudi su
huéng dan ctia bac si didu tri ndy) ngay trude khi dung; (iii) theo bénh nhén, vi dy, trong

khi diing tudn ti hop chét theo sang ché va chét diéu tri bénh khac.

Céc vi dy sau ddy chi nhim 1am sang to sang ché va khong duoc hiéu 14 lam gidi
han séang ché. Nhiét d6 duoc quy dinh 13 & d6 C. Néu khong c6 quy dinh khac duge d&
cap, tAt ca su héa hoi dugc thuc hién trong diéu kién ap suét giam, thuong 1a tir khoang
15mm Hg dén 100mm Hg (= 20-133 mbar). CAu triic cia san phim cudi, sin phim trung
gian va chit ban dau dwgc xac dinh bang céc phuong phép phan tich tiéu chudn, vi du, vi
phan tich va cac tinh chét quang phé hoc, vi du, MS, IR, NMR. Céc tir viét tit duoc dung
1a céc tir thong dung trong linh vuc nay.

T4t ca cac chét ban dau, don vi cAu tao, chét phéan g, axit, bazo, chat loai nudc,
dung mdi, va chét xic tac dugc ding @& téng hop hop chét theo sang ché c6 thé 1a ¢6 sin
trén thi trudng hodc c¢6 thé duge tao ra bing cac phuong phép téng hop hitu co duge biét
13 boi ngudi c6 hiéu biét trung binh trong linh vuc nay. (theo Houben-Weyl 4th Ed. 1952,
Methods of Organic Synthesis, Thieme, Volume 21). Ngoai ra, hgp chit theo sang ché c6
thé dugc tao ra bing cac phuong phap tdng hop hitu co dugc biét 13 boi ngudi c¢6 hiéu

biét trung binh trong linh vuc nay nhu duoc trinh bay trong céc vi du sau day.

Piéu ché hop chét

Can dwgc hidu ring trong phin mé ta sau day, su két hop cua cac phin tir thé

va/hodc céc bien the clia cong thirc duge mo ta chi dugc chap nhin neu két qua ciia ching
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1a cac hop chét bén.

Ciing dugc danh gid boi ngudi ¢ hiéu biét trong linh vuc nay ring trong céc quy
trinh duwgc mé ta sau ddy, nhém chirc ciia hop chit trung gian c6 thé cin duge bao vé
bang cdc nhém bao vé thich hgp. Cac nhém chirc ndy bao gém nhém hydroxy, nhém
phenol, nhém amino va nhém axit carboxylic. Nhém bao vé thich hop ctia hydroxy hoic
phenol bao gdm trialkylsilyl hoic diarylalkylsilyl (vi du, #-butyldimetylsilyl, -
butyldiphenylsilyl hoac trimetylsilyl), tetrahydropyranyl, benzyl, benzyl duoc thé, metyl,
va tuong ty. Nhém bao vé thich hgp cia amino, amidino va guanidino bao gdm #-
butoxycarbonyl, benzyloxycarbonyl, va twong tu. Nhéom bdo vé thich hgp cua axit

carboxylic bao gdm céc alkyl este, aryl este hodc arylalkyl este.

C4c nhém bao vé c6 thé duoc thém vao hoic loai bd bang cac phuong phap tidu
chuén, di duoc biét rd boi nguoi cb hiu bibt trong linh vuc nay va dugc md ta & day.
Viéc dung nhém bao vé duge mo ta chi tiét boi Green, T.W. va P.G.M. Wutz, trong cudn
Protective Group in Organic Synthesis (1999), 3rd Ed., Wiley. Nhém bdo vé ndy ciing ¢
thé 13 nhya tring hop, nhu 1 nhua Wang hoic nhua 2-clotrityl-clorua.

Ciing duoc danh gia bdi ngudi c6 hiéu biét trong linh vyc ndy, mic du cac din
xuit dugc bao vé cua hop chit theo sang ché c6 thé khong c6 hoat tinh dugc ly nhu hop
chat nay, ching c¢6 thé dugc dung cho d6i twong va sau dé dugc chuyén hoa trong co thé
d¢ tao ra hop chét theo sang ché ma c6 hoat tinh dwoc ly. Do d6, cic din xuit niy c6 thé
dugce mo ta 1a “tién dwgc phdm”. T4t ca cac tidn duoc phim ciia hop chit theo sang ché

dugc bao gom trong pham vi ciia sang ché.

Céc so d0 phan {mg sau ddy minh hoa cac phuong phap tao ra hogp chét theo sang
ché. Can dugc hiéu ring ngudi c6 hiéu biét trong linh vyc nay c6 kha nang tao ra cac hop
chit nay bang cic phuong phép tuong tu hoic bang cac phwrong phap da biét boi nguoi c6
hiéu biét trong linh vuc nay. Nhin chung, cic thanh phan va chit phan tmg ban diu c6 thé
mua dugc tir cic nhd cung cip nhu 1a Sigma Aldrich, Lancaster Synthesis, Inc.,
Maybridge, Matrix Scientific, TCI, va Flochem USA, Strem, céc nhi cung cip thuong
mai khéc, hogc dugc téng hop theo cac ngudn duge biét 15 béi ngudi ¢6 hiéu biét trong

linh vuc nay, hoic dugc diéu ché nhu dugc md ta trong sang ché. A, B, X, R, R, RLR® ,
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R*, duoc xac dinh nhu trong ban mé ta trir khi ¢6 quy dinh dic biét khac.

Nhin chung, hgp chit pyridazin ¢6 cong thirc (I) theo sang ché c6 thé duoc tdng
hop theo quy trinh chung duge mé ta trong so dd phan tmg 1.

A—</_>—B

@
So db phan tng chung 1

Buchwvald hoéc
lign hop ngang

. phén tng thé (Suzuklj —
Br hojc Cl- N Brhodc Cl . Brhodc f‘l——a\\ A Y
’:” ¢ 4

—N : OH N—N
i as_
1 2 OH 3
Céng thire 1

Céc chit ban dau cho so dd phéan g trén day 1a c6 sén trén thi trudng hodc c6 thé
duge didu ché theo cac phuong phép dugc biét rd béi ngudi c6 hidu biét trong linh vuc
ndy hoic bang cac phuong phéap duge boc 16 trong ban md ta. Nhin chung, hop chit theo

sang ché dugc diéu ché trong so do phan ng 1 néu trén nhu sau:

Di-halopyridazin (1) phan g theo phan tmg thé hoic phan tng lién hop ngang
trung gian béi kim loai (Buchwald) vé6i rugu hogc amin (B) dé tao ra hop chét trung gian
pyridazin (2). Phan tmg lién hop ngang trung gian béi kim loai chuyén tiép, nhu 13 phan
tng lién hop ngang Suzuki, giita hop chat halogenua (2) va aryl dugc thé hoic heteroaryl
ctia hop chét A, nhwr 13 este ciia axit boronic hodc este boronic, tao ra hop chét (3) c6 cong

thirc (I) theo sang ché.

- Theo phuong thirc b6 sung, hop chit ¢6 cong thire (D) c6 thé dugc tdng hop theo
quy trinh chung duge mé ta trong So dd phan tmg 2.

So db phan tmg chung 2
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Buchwald hodc

Iién(gc_\'p E_?ang — phan tmg thé s
== uzuki . ?
Br hoic €1 ﬂ*Br hodc Cl A—{g_% Briogefl ———= A _{_f B
, N~—N N—N

N—N OH B.H
FE
1 OH 4 3
Cong thire |

Céc chét ban diu cho so dd phan ng trén day 1 c6 sin trén thi truong hodc ¢ thé
dugc diéu ché theo cac phwong phap duoc biét & boi ngudi c6 hiéu biét trong linh vuc
nay hoic bang cac phwong phap duge boc 16 trong ban md ta. Nhin chung, hop chit theo

sang che dugc dicu ché trong so d6 phan ing 2 néu trén nhu sau:

Di-halopyridazin (1) phan tng theo phan Gng lién hgp ngang trung gian béi kim
loai chuyén vi, nhu 13 phan tmg lién hop ngang Suzuki, véi aryl dugc thé hoic heteroaryl
cua hop chit A, nhu 13 axit boronic hoic este ctia axit boronic, dé tao ra hop chét trung
gian pyridazin (4). Hop chit trung gian pyridazin (4) phan tmg qua phén éng thé véi rugu

hoic amin (B) dé tao ra pyridazin (3) c6 cong thirc (I) theo sang ché.

Hop chit c6 cong thirc (I) ciing c6 thé dugc didu ché theo quy trinh chung sau

dugc mo ta trong so dd phan tmg 3.

So @6 phan tng chung 3
lién hop ngang lign hop ngang
) a8 o (Suzuki _/'_“\ .. (Suzuki ==\
Br hoac Clﬂm higac C1 » A % g;/—Br hoac Cl v e A = B
NN OH NN oH N—N
A—B B—B
1 OH 4 OH 3

Cdng thire |

Céc chit ban dau ctia so d6 phan tng trén ddy 1a c6 sin trén thi trudng hodc c6 thé
dugc diéu ché theo cac phuong phap duge biét rd boi ngudi c6 hiéu biét trong linh vinh
nay hoic bing cic phuong phap dugc bc 16 trong ban md ta. Nhin chung, hop chét theo
sang ché duge didu ché trong so dd phan ng 3 néu trén nhu sau:

Di-halopyridazin (1) phan tmg theo phan @ng lién hgp ngang trung gian boi kim
loai chuyén vi, nhu 13 phéan tGmg lién hop ngang Suzuki, véi aryl duge thé hodc heteroaryl
ctia hop chit A, nhw 13 axit boronat hojc este, dé tao ra hop chit trung giaﬁ pyridazin (4).
Hop chét trung gian pyridazin (4) phan Ung qua phan Ung lién hop ngang trung gian boi
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kim loai thit hai, nhu 14 phan tng lién hgp ngang Suzuki, dé tao ra pyridazin (3) ¢6 cong
thirc (I) theo sang ché.

So d6 phan tmg chung 1, 2 va 3 ¢6 thé ¢6 bude sau d6 14 cac nhém vong thom A
khac nhau nhu 1a phenol dugc thé, naphtyl duge thé, heteroaryl dugc thé, va twong ty, va
c4c nhom khic cia amin hodic rugu B nhur 1d aminopiperdin duoc thé, piperazin duge thé,
homopiperazin dugc thé, 4-hydroxy piperidin dwgc thé, va twong tu, dé tao ra hop chét ¢
cong thirc (I) theo sang ché. Céc chién lrge nhom bao vé thong thudng c6 thé duogc yéu
ciu dé thu duoc hop chét cubi cing c6 cong thue (I).

T4t ca cac chét ban diu, don vi cAu tao, chét phan g, axit, bazo, chét loai nudc,
dung moéi, chét xiic tic va chit chéng mudi duge ding dé téng hop hop chét theo sang ché
c6 thé 1a c6 sin trén thi trudng hodc ¢6 thé duge tao ra bing céc phuong phap tong hop
hitu co dugc biét rd boi ngudi ¢6 hiéu biét trung binh trong linh vyc nay. Ngoai ra, hop
chit theo sang ché c6 thé duoc tao ra bing cic phuong phap tdng hop hitu co duoc biét 13
bdi ngudi c6 hiéu biét trung binh trong linh vie ndy nhu dwoc trinh bay trong cac vi du

sau.

Céc vi du sau chi nhim 1am sang té sang ché va khong dwoc hiéu 13 su gi6i han
sang ché. Nhiét 4 dugc quy dinh 12 & d6 C (thang 100). Néu khéng c6 quy dinh khac
duoc dé cap, tat ca su hoa hoi duge thuc hién trong didu kién ap suét giam, t6t hon néu 1a
tir khoang 15mm Hg dén 100mm Hg (= 20-133 mbar). C4u triic cta san phim cudi, hop
chat trung gian va chit ban diu dwoc x4c dinh bing cic phwong phép phéan tich ti€u
chudn, vi dy, vi phan tich va cac tinh chét quang phd hoc, vi du, LCMS, NMR, CHN. Cic
tr viét tét dugc dung 13 cé4c tir théng dung trong linh vuc nay, danh muc tir viét tit duge

de xuat ¢ cuoi cua phan thir nghiém.

Quy trinh diéu ché 1

Hop chit trung gian 1-1: Téng hop 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-

yl)pyridazin-3-amin:
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Thém butan-1-o0l (67mL) vio trong binh thét ¢b day tron ¢6 dung tich 300mL chira
3,6-diclopyridazin (4g, 26,8mmol) va N,2,2,6,6-pentametylpiperidin-4-amin (7,32g,
43,0mmol) dé tao ra dung dich khong mau. Gia nhiét hdn hop nay dén nhiét do 120°C
trong 72h. Loai bd butan-1-ol bang cach dung thiét bi bay hoi quay. Phan b6 phin cin
gilta nuéc va DCM, va tiép d6 chiét 16p nuéc nay bang DCM. Rira cac 16p hitu co két
hop béng nuée va nuée mudi, 1am khod trén MgSOy, va c6 dic trong chan khong. Khqu
chat thé mau den nay vdi lugng nhd EtOAc qua dém, va thu chét két qua dudi dang chét
rin mau tréng nhat dé tao ra 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-
3-amin, hop chét trung gian 1-1 (4,18g, 14,78mmol, hiéu sudt 55,0%). LCMS Rt = 0,8
phut (diéu kién B), MS (M+1) = 283,5. "H NMR (400 MHz, METANOL-d4) & ppm 7.40
(d, J=9,60Hz, 1H), 7,14 (d, J/=9,60Hz, 1H), 4,96-5,13 (m, 1H), 2,93 (s, 3H), 1,59-1,68 (m,
2H), 1,51 (t, J~=12,38Hz, 2H), 1,20 (s, 6H), 1,33 (s, 6H).

Quy trinh diéu ché 2

Hop chit trung gian 1-2: Téng hop 6-clo-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-

amin

NH

Khudy hdn hop 3,6-diclopyridazin (6,26g, 42mmol) va 2,2,6,6-tetrametylpiperidin-
4-amin (14,7mL, 84mmol) & nhiét d§ 120°C trong thoi gian 1 gid. Thém n-butanol
(40mL) vao hdn hgp tho nay, khudy hdn hop phan tng ndy ¢ nhiét do 120°C trong thoi
gian 1 gid. Lam mat hdn hop phan tng thd nay dén nhiét d6 trong phong va pha lodng
bang nude va CH,Cl,. Lam khé 16p hitu co nay trén MgSO,, loc, va c6 dic. Tai két tinh
chét thé nay tir CH;CN dé tao ra 6-clo-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-
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amin, hop chat trung gian 1-2 (7,3 g) dudi dang chét rén mau trang nhat. LCMS Rt = 1,10
phut (diéu kién B), MS (M+1) = 269,2. '"H NMR (400 MHz, CLOFORM-d) 6 ppm 7,08
(d, J/=9,3Hz, 1H), 6,54 (d, J/=9,3Hz, 1H), 4,53 (d, J=7,6Hz, 1H), 4,05-4,26 (m, 1H), 1,98
(dd, J=12,6, 3,8Hz, 2H), 1,22 (s, 6H), 1,08 (s, 6H), 0,93 (t biéu kién, J=12,1Hz, 2H).

Quy trinh diéu ché 3

Hop chét trung gian 1-3: Téng hop 3-clo-6-(2,2,6,6-tetrametylpiperidin-4-yloxy)pyridazin

NN >0

Thém NaH 60% theo khdi lugng (35mg, 0,87mmol) vao dung dich chaa 2,2,6,6-
tetrametylpiperidin-4-ol (106mg, 0,67mmol) trong DMF (6,7mL). Khuiy dung dich nay &
nhi¢t d6 RT trong thoi gian 30 phut, sau d6 thém 3,6-diclopyridazin (100mg, 0,67mmol)
va khudy hdn hop phan g nay trong thoi gian 1 gid. Pha lodng hén hop phan tmg thd
ndy bang EtOAc. Rira 16p hitu co ndy bing nuée (5X), nuée mudi, 1am khé trén Na,SO,,
loc va co dic trong diu kién ap sudt giam @ thu duoc 3-clo-6-(2,2,6,6-
tetrametylpiperidin-4-yloxy)pyridazin, hgp chét trung gian 1-3 (135mg). Str dung chit tho
ndy ma khong can buée tinh ché thém. LCMS Rt = 1,22 phut (didu kién B); MS (M+1) =
270,2. 'H NMR (400 MHz, CLOFORM-d) & ppm 7,53 (s, 1H), 7,37 (d, J= 9,1Hz, 1H),
6,91 (d, J= 9,1Hz, 1H), 5,68-5,78 (m, 1H), 2,20 (dd, J=12,4, 4,0Hz, 2H), 1,32 (s, 6H),
1,27-1,29 (m, 2H), 1,20 (s, 6H).

Quy trinh diéu ché 4

Hop chit trung gian 1-4: Téng hgp 6-clo-N-metyl-N-(1,2,2,6,6-pentametylpiperidin-4-
yl)pyridazin-3-amin
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Thém timg phan NaH 60% theo khéi lugng (735mg, 18,39mmol) vao huyén phu
chtra 6-clo-N-(1,2,2,6,6-pentametylpiperidin-4-yl)pyridazin-3-amin, hop chit trung gian
1-5, (4,0g, 14,1mmol) trong DMF (140mL) dugc lam méat dén 0°C. Lam 4m phan tng
nay dén RT va khudy trong thdi gian 60 phut. Sau 60 phut, thém metyl iodua (0,88mL,
14,1mmol) va tiép tuc khudy hdn hop phan Ung nay thém trong thoi gian 3h, sau d6 1am
ngudi biang nuée dén nhiét do trong phong. Pha lodng hdn hop phan tmg thd nay bing
EtOAc. Rira 16p hitu co nay bang nuée (5X), nude mudi, 1am khé trén MgSO,, loc va co
ddc trong diéu kién ap suét giam dé thu dugc  6-clo-N-metyl-N-(1,2,2,6,6-
pentametylpiperidin-4-yl)pyridazin-3-amin, hop chit trung gian 1-4 (3,98 g). St dung tiép
chét thé ndy ma khéng cn budc tinh ché thém. LCMS Rt = 1,16 phit (diéu kién B), MS
(M+1) = 297,0. '"H NMR (400 MHz, CLOFORM-d) & ppm 7,10 (d, J/=9,6Hz, 1H), 6,69
(d, J=9,6Hz, 1H), 4,79-5,00 (m, 1H), 2,86 (s, 3H), 2,22 (s, 3H), 1,61-1,73 (m, 2H), 1,48-
1,57 (m, 2H), 1,14 (s, 6H), 1,10 (s, 6H).

Hop chit trung gian 1-5: Téng hop 6-clo-N-(1,2,2,6,6-pentametylpiperidin-4-
yl)pyridazin-3-amin

Chat nay dwoc didu ché theo hai mé.

Meé 1: Gia nhiét hdn hop 1,2,2,6,6-pentametylpiperidin-4-amin (15,1g, 89,0mmol)
va 3,6-diclopyridazin (6,6g, 44,3mmol) chinh xac dén nhiét d6 120°C trong thoi gian 30
phut. Hoa rén va tao huyén phi lai chét tho ndy trong n-butanol (45mL). Khudy thém hdn
hop thé ndy & nhiét dd 120 °C trong thoi gian 2h, sau d6 gia nhiét dén nhiét do 160°C
trong thoi gian 1 gio, sau d6 1am mat, va két hop voi mé 2 dé didu ché.

Mé 2: Gia nhiét hén hop 1,2,2,6,6-pentametylpiperidin-4-amin (14,2g, 83mmol) va
3,6-diclopyridazin (6,2g, 41,6mmol) trong n-butanol (10mL) dén nhiét d6 120°C trong
thoi gian 120 phut. Hoéa rén va tao huyén phu lai chét thd nay trong n-butanol (15mL) va
gia nhiét dén nhigt do 120°C trong thoi gian 1 gid. K&t hop chét thd nay véi mé 1 dé didu
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ché va tinh ché. Thém nudc va CH,Cl, vao phin chit thd két hop va tach 16p hitu co niy,
rra bang nudc va nude mudi, 1am khé trén MgSO,, loc va c¢d dic. Tai két tinh chét tho
ndy tir CH;CN (400mL) & tao ra 6-clo-N-(1,2,2,6,6-pentametylpiperidin-4-yl)pyridazin-
3-amin, hop chét trung gian 1-5 (15,5 g, mé dau tién). Lip lai quy trinh tai két tinh bang
cach dung CH;CN dé thu dwoc mé tht hai chira 6-clo-N-(1,2,2,6,6-pentametylpiperidin-
4-yl)pyridazin-3-amin hop chét trung gian 1-5 (3,98 g). LCMS Rt = 1,10 phut (didu kién
B); MS (M+1) = 283,0. '"H NMR (400 MHz, CLOFORM-d) & ppm 7,15 (d, J=9,3Hz,
1H), 6,65 (d, J=9,3Hz, 1H), 4,70 (d, /=7,3Hz, 1H), 4,08-4,26 (m, 1H), 2,31 (s, 3H), 1,89-
2,09 (m, 2H), 1,42 (t biéu kién, J=12,1Hz, 2H), 1,21 (s, 6H), 1,15 (s, 6H).

Quy trinh diéu ché 5

Hop chit trung gian 2-1: Téng hop 3-clo-6-(2-metoxy-4-(1H-pyrazol-1-
yl)phenyl)pyridazin:

Budc 1: (4-bromo-3-metoxyphenyl)hydrazin

Tao huyén phu 4-bromo-3-metoxyanilin (3,0g, 14,85mmol) trong HCI dic (50mL)
va Jam mét hén hop nay dén nhiét d6 0°C trong b nuéc da. Thém tir tir dung dich chira
natri nitrit (1,23g, 17,82mmol) trong 10mL nudc vao hdn hgp phan tmg. Hén hop nay
chuyén sang mau vang, mau nau cé khéi mau vang chi ra sy diazo héa. Gitt mubi duogc
diazo hoa ¢ nhi¢t d6 0°C trong thoi gian mdt gid va sau d6 thém tir tir dung dich chta
thiéc(Il) clorua dihydrat (10,05, 44,5mmol) trong HCI ddc (20mL) (lvu y, cuc ky téa
nhiét). Khudy hdn hop phan tng nay trong thoi gian 2 gid & nhiét d6 0°C sau d6 1a & RT
qua dém. Loc phan Umg ndy va rira banh loc bang H,O lanh dé thu dugce (4-bromo-3-
metoxyphenyl)hydrazin duéi dang chat rin mau nau vang nhat (3,1 g, MS: 218 [M+H']).

Budc 2: 1-(4-bromo-3-metoxyphenyl)-1H-pyrazol
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Thém tetrametoxypropan (40,2g, 245mmol) trong thoi gian vai phit vao dung dich
(4-bromo-3-metoxyphenyl)hydrazin (62g, 245mmol) trong etanol (310mL), va gia nhiét
hén hop nay dén nhiét do bén trong 1a 70°C. Khudy hdn hop nay & nhiét 6 70°C trong
thoi gian 1,5h sau d6 1am mat tir tir &&n RT. Loai bo etanol trong chan khong va tao huyén
phi phin cin trong EtOAc. Trung hoa phan cin nay bing dung dich natri hydroxit 1M
(~700mL) dé dan dén két tia. Loc hdn hop hai pha ndy va chiét phan loc nay bing
EtOAC, lam kho trén natri sulfat va c6 dic dé thu duge 30g 1-(4-bromo-3-
metoxyphenyl)-1H-pyrazol duéi dang chét rin mau den (30g, MS: 254 [M+H'].).

Budc 3: 1-(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrazol

Thém 1-(4-bromo-3-metoxyphenyl)-1H-pyrazol (28,5g, 113mmol),
bis(pinacolato)diboron (42,9g, 169mmol), kali cacbonat (15,56g, 113mmol), va san phim
cong PdClLy(dppf).CH,Cl, (9,20g, 11,26mmol) vao binh thét ¢d day tron ¢é dung tich 2L,
sau d6 thém dioxan (700mL). Lam sach hdn hgp phin tmg niy bang N, va khudy trong
N, dén nhiét d6 bén trong 1a 84°C qua dém. Loc hén hop phan g nay bang phéu loc
dung mét 14n va c6 dic trén silicagel. Tinh sach hdn hop nau bang cach ding sic ky cot
(EtOAc 20% trong heptan). Thu cac phan doan mong mudn va cé dic dé thu duge 13,5g
1-(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrazol.

Budc 4: 3-clo-6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin

Nap 3,6-diclopyridizin (11,99g, 80mmol), 1-(3-metoxy-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrazol (16,1g, 53,6mmol), natri cacbonat (17,06g,
161lmmol), va san phidm cong 1,1'-bis(diphenylphosphino)feroxen paladi diclorua
diclometan (3,07g, 3,75mmol) vio binh thét ¢d day tron 3 c¢b dung tich 250mL duge b
dinh mot thanh khudy tir va cira nap nito. Thém 1,4-dioxan (274mL) va nude khir ion
(46mL) va hon hop phan ting nay duogc rit khi va nap lai bing nito ba 1in. Gia nhiét hdn
hop phan tmg nay trong khdi gia nhiét bang teflon dén nhiét do 85°C trong thoi gian 16
gid. Sau khi loai bo 1,4-dioxan trong chan khéng, huyén phu héa phin cin trong etyl
axetat va loc bang phéu thay tinh ndu chay dugc bao xelit. Co dic phan loc nay trén

silicagel va tinh sach trén cft silicagel 330g, rira giai bang etyl axetat 10-35% trong
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heptan. C6 dic céc phan doan chira san phdm xubng con 10% thé tich, tao huyén phu
trong ty 1& 3:1 etyl axetat:heptan (100mL), khudy & RT trong thdi gian 1 gid, va sau d6
loc dé tao ra 7g (46%) 3-clo-6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin duéi dang
chét rin. "H NMR (600 MHz, CLOFORM-d) & 8,12 (dd, J=8,80, 11,30Hz, 2H), 8,05 (d,
J=1,88Hz, 1H), 7,80 (s, 1H), 7,61 (d, J=1,25Hz, 1H), 7,54 (d, J=9,03Hz, 1H), 7,35 (dd,
J=1,44, 8,22Hz, 1H), 6,55 (s, 1H), 4,00 (s, 3H).

Quy trinh diéu ché 6

Hop chét trung gian 2-2: Téng hop 2-(6-clopyridazin-3-yl)-5-(1 H-pyrazol-1-yl)phenol

Thém BCl; (1M trong DCM, 91mL, 91mmol) vao dung dich 3-clo-6-(2-metoxy-4-
(1H-pyrazol-1-yl)phenyl)pyridazin (Hop chét trung gian 2-1, 8,6g, 30mmol) trong DCM
(150mL) & nhiét ¢ 0°C va khudy hdn hop phan tmg nay trong thoi gian 5h & RT. Thém
MeOH (50mL) vao phan tmg nay & nhiét d 0°C, sau d6 1am 4m phén tng niy dén RT va
1am bay hoi dung méi trong diéu kién 4p suét giam. Xur 1y chét thd nay bang CH;CN noéng
sau d6 1am mat dén nhiét @6 5°C. Loc hdn hop nay va thu duge 2-(6-clopyridazin-3-yl)-5-
(1H-pyrazol-1-yl)phenol hop chét trung gian 2-2 (7,6g, 86%) dudi dang chét rin mau
vang. MS [M+H]: 273,2; 'H NMR (400 MHz, DMSO-d6 ) & 11,95 (s, 1H), 8,59 (d,
J=2,0Hz, 1H), 8,49 (d, J/=9,0Hz, 1H), 8,09 (d, J/=8,5Hz, 1H), 8,04 (d, J=9,0Hz, 1H), 7,80
(d, J=2,0Hz, 1H), 7,56 (d, J=2,0Hz, 1H), 7,51 (dd, J=8,5, 2,0Hz, 1H), 6,59 (t, J=2,0Hz,
1H).

Quy trinh diéu ché 7

Hop chat trung gian 3-1: Téng hop 7-(benzyloxy)-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)naphtalen-2-ol
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Thém san phdm cong bis(pinacolato)diboron (3,13g, 12,33mmol), KOAc (3,63g,
37,0mmol), va PdCly(dppf).CH,Cl, (0,504g, 0,617mmol) vao trong binh thét cb dung tich
250mL chira 7-(benzyloxy)-6-bromonaphtalen-2-ol (2,03g, 6,17mmol). Sau d6 thém
DMSO (30,8mL), va gén thém thiét bi ngung tu hdi lwu. H3n hop phén tng nay duge xa
sau d6 nap N, (2X), sau d6 gia nhiét dén 100°C qua dém. Lam mét hén hop phan Gng nay
dén nhiét d6 trong phong, loc bang cach cho qua xelit (phéu loc duge déng gbi trude)
ding EtOAc, va ¢d dic trong chan khong dé thu dwoc dang diu thd. Sic ky nhanh, rira
gidi bang 5-30% EtOAc/heptan, thu dugc san phim 7-(benzyloxy)-6-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)naphtalen-2-ol, (hiéu sudt 58%) dudi dang chat dau khéng mau.
LCMS Rt = 1,72 phut (didu kién C), MS (M+1) = 377,6. 'H NMR (400 MHz,
METANOL-d4) éppm 8,07 (s, 1H), 7,68 (t, J/=8,91Hz, 3H), 7,36-7,43 (m, 2H), 7,28-7,34
(m, 1H), 7,09 (s, 1H), 7,02 (d, J/=2,51Hz, 1H), 6,92 (dd, J=8,78, 2,51Hz, 1H), 5,21 (s,
2H), 1,40 (s, 12H).

Quy trinh diéu ché 8
Hop chat trung gian 4-1: Téng hop (65)-6-((S)-1-(tert-butyldimetylsilyloxy)etyl)-2,2-

dimetylpiperidin-4-ol

OH

OTBS

Budc 1. (S)-etyl 2-(tert-butyldimetylsilyloxy)propanoat

Thém imidazol (10,2g, 150mmol) vao dung dich (S)-etyl lactat (11,8g, 100mmol)
trong DMF (50mL). Lam mat hon hop nay trong bé d4 va thém thanh ba phin tert-
butyldimetylsilyl clorua (15,8g, 105mmol), khoang thoi gian giita mdi 1an b sung 1a 30
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phut. Khudy hén hop phan ing nay qua dém. Pha loing hon hop phan tmg bﬁng nudge
(30mL) va chiét bang Et,0 (50mL x 2). Rira cac phan chiét két hop bing nudc mudi, 1am
kho trén MgSO, va ¢d dic trong chan khong. Chung cét phan cin trong chan khong (bp
70-78°C,  0,5mmHg) dé thu dugc 22,07z (95%) (S)-etyl 2-(tert-
butyldimetylsilyloxy)propanoat: '"H NMR (400 MHz, CLOFORM-d) ¢ 4,32 (q, J=6,6Hz,
1H), 4,11-4,25 (m, 2H), 1,40 (d, J=6,6Hz, 3H), 1,29 (t, J/=7,1Hz, 3H), 0,93 (s, 9H), 0,12
(s, 3H), 0,09 (s, 3H).

Budc 2. (S)-2-(tert-butyldimetylsilyloxy)propanal

Thém 54,2mL dung dich DIBAL (1,0M trong CH,Cl, 54,2mmol) vao dung dich
(S)-etyl 2-(tert-butyldimetylsilyloxy)propanoat (6,3g, 27,1mmol) trong CH,Cl, (22mL),
trong thoi gian hon 20 phit & nhiét do -78 °C. Sau khi khudy trong thoi gian 2 gid & nhiét
do -78°C, bd sung thém metanol (3mL) vao dung dich ndy & ciing mot nhiét do. Lam 4m
hén hop nay d&én RT va thém dung dich kali natri tartrat bdo hoa (60mL) vao dung dich
niy. Khudy manh hén hop thu dugc trong thoi gian 3h. Chiét hdn hop nay bing
diclometan (30mL x 2), va rira phan chiét két hop bing nudc mubi (20mL), lam khé trén
natri sulfat, va ¢d dic trong chan khong. Chung cit phan cin trong chin khéng (bp 50-
52°C, 0,5mmHg) d thu dugc 2,5g (49%) (S)-2-(tert-butyldimetylsilyloxy)propanal: 'H
NMR (400MHz, CLOFORM-d) 6 9,59 (d, J/=1,3Hz, 1H), 4,07 (dq, J=6,9, 1,3Hz, 1H),
1,26 (d, J=6,9Hz, 3H), 0,93 (s, 9H), 0,08 (s, 3H), 0,07 (s, 3H).

Budce 3. (S,E)-N-(2-(tert-butyldimetylsilyloxy)propyliden)-1-(4-

metoxyphenyl)metanamin

Thém (4-metoxyphenyl)metanamin (1,51g, 11,0mmol) va MgSO, (3,97g,
33,0mmol) vao dung dich (S)-2-(tert-butyldimetylsilyloxy)propanal (2,07g, 11,0mmol)
trong diclometan (60mL). Sau khi khudy qua dém, loc hdn hop niy bang xelit va rira bang
diclometan. Loai bd dung méi trong diéu kién 4p sudt giam ngay sau dé thu duoc 3,38¢g
(100%) (S,E)-N-(2-(tert-butyldimetylsilyloxy)propyliden)-1-(4-metoxyphenyl)metanamin
duéi dang diu mau vang nhat dwoc ding trong budce tiép theo ma khéng cin bude tinh

ché thém: 'H NMR (400 MHz,CLOFORM-d) § 7,56 (d, J=5,1Hz, 1H), 7,09 (d, J=8,6Hz,
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2H), 6,80 (d, J=8,6Hz, 2H), 4,44 (s, 2H), 4,24-434 (m, 1H), 3,73 (s, 3H), 1,23 (d,
J=6,6Hz, 3H), 0,82 (s, 9H), 0,00 (s, 3H), -0,02 (s, 3H).

Budc 4. (S)-6-((S)-1-hydroxyetyl)-1-(4-metoxybenzyl)-2,2-dimetylpiperidin-4-on

Thém TMSOTS (2,2mL, 12,1mmol) va tert-butyldimetyl(4-metylpenta-1,3-dien-2-
yloxy)silan (9,35g, 44mmol) vao dung dich (S,E)-N-(2-(tert-
butyldimetylsilyloxy)propyliden)-1-(4-metoxyphenyl)metanamin (3,38g, 11mmol) trong
diclometan (90mL) & nhiét do 0°C. Sau khi khudy trong thdi gian 2 ngdy & nhiét do 0°C,
d6 hén hop phéan ting nay vao dung dich nudc NaHCO; (100mL), sau d6 chiét bing
diclometan (100mL x 2). Lam khé cac 16p nuée két hop nay bang cach cho qua MgSO,,
va lam bay hoi dung méi. Hoa tan phéan cin trong THF (60mL) va sau d6 thém 41,8mlL
TBAF (1M trong THF, 41,8mmol) vao dung dich niy. Khuiy hén hop nay trong thoi gian
12h, 13m ngudi bang nuéc (100mL), chiét bang diclometan (100mL x 2), va lam kho cac
phan chiét két hop bang cach cho qua Na,SO,. Sau khi ¢6 dic dung moi trong chin
khong, tinh sach san pham nay bang sic ky cot (Et20/Heptan) dé thu dugc 1,3g (41%)
(5)-6-((S)-1-hydroxyetyl)-1-(4-metoxybenzyl)-2,2-dimetylpiperidin-4-on va 1,0g (31%)
(R)-6-((S)-1-hydroxyetyl)-1-(4-metoxybenzyl)-2,2-dimetylpiperidin-4-on.

)

(S)-6-((S)-1-hydroxyetyl)-1-(4-metoxybenzyl)-2,2-dimetylpiperidin-4-on: LCMS /

(m/z, MH"): 292,4; '"H NMR (400 MHz, CLOFORM-d) § 7,13 (d, J=8,6Hz, 2H), 6,74 (d,
J=8,6Hz, 2H), 3,84 (d, J=15,2Hz, 1H), 3,63-3,70 (m, 1H), 3,65 (s, 3H), 3,56 (d, J=15,2Hz,
1H), 3,36 (qd, J=8,5, 5,9Hz, 1H), 2,93 (dt, J=8,2, 4,8Hz, 1H), 2,40 (d, J=15,2Hz, 1H),
2,29-2,36 (m, 1H), 2,08-2,17 (m, 2H), 1,17 (s, 3H), 1,14 (s, 3H), 0,81 (d, /=6,1Hz, 3H).

(R)-6-((S)-1-hydroxyetyl)-1-(4-metoxybenzyl)-2,2-dimetylpiperidin-4-on: LCMS
(m/z, MH"): 292,4; "H NMR (400MHz, CLOFORM-d) § 7,30 (d, J=8,1Hz, 2H), 6,84 (d,
J=8,1Hz, 2H), 4,09 (d, J=16,7Hz, 1H), 3,82-3,92 (m, 1H), 3,74 (s, 3H), 3,26 (d,
J=16,7Hz, 1H), 2,71-2,78 (m, 1H), 2,55-2,66 (m, 2H), 2,23 (ddd, J~14,7, 4,5, 2,5Hz, 1H),
2,15 (dd, J=13,6, 2.5Hz, 1H), 1,70 (br., s, 1H), 1,29 (s, 3H), 1,00 (s, 3H), 0,89 (d,
J=6,6Hz, 3H).

Buéc 5. (S)-6-((S)-1-hydroxyetyl)-2,2-dimetylpiperidin-4-on

-61-

————



21931

Thém axit axetic (0,055mL, 0,96mmol) va paladi hydroxit (0,13g, 0,96mmol) vao
dung dich  (S)-6-((S)-1-hydroxyetyl)-1-(4-metoxybenzyl)-2,2-dimetylpiperidin-4-on
(0,28g, 0,96mmol) trong MeOH (40mL). Sau khi loai khi, khudy hdn hop ndy qua dém
trong hydro. Loc hén hgp niy bang cach cho qua xelit, rira bing MeOH (20mL), va cd
dic trong chan khong d& thu dugc 0,11g (67%) (S)-6-((S)-1-hydroxyetyl)-2,2-

dimetylpiperidin-4-on va dugc dung cho budc tiép theo ma khong cin bude tinh ché thém.
Budc 6. (S)-6-((S)-1-(tert-butyldimetylsilyloxy)etyl)-2,2-dimetylpiperidin-4-on

Thém imidazol (0,13g, 1,93mmol) va TBSCI (0,14g, 0,96mmol) vao dung dich
(S)-6-((S)-1-hydroxyetyl)-2,2-dimetylpiperidin-4-on (0,11g, 0,64mmol) trong DMF
(3mL). Khudy hdn hop niy qua dém. Pha lodng hdn hop phéan tng nay bang nude (10mL)
va chiét bing EtOAc (20mL). Rira phin chiét bing nuéc mudi, 1am kho trén Na,SO,, va
cd dic trong chan khéong. Tinh sach phan cin bang sic ky cot (EtOAc/Heptan) dé thu
duoc 65mg (35%) (S)-6-((S)-1-(tert-butyldimetylsilyloxy)etyl)-2,2-dimetylpiperidin-4-on:
'H NMR (400 MHz, CLOFORM-d) & 3,99 (dq, J=6,3, 2,8Hz, 1H), 2,96-3,04 (m, 1H),
2,21-2,32 (m, 3 H), 2,13 (d, /~13,1Hz, 1H), 1,26 (s, 3H), 1,12 (d, J=6,1Hz, 3H), 1,05 (s,
3H), 0,91 (s, 9H), 0,12 (s, 3H), 0,09 (s, 3H).

Budc 7. (6S)-6-((S)-1-(tert-butyldimetylsilyloxy)etyl)-2,2-dimetylpiperidin-4-ol

Thém NaBH,; (5,6mg, 0,15mmol) vao dung dich (S)-6-((S)-1-(tert-
butyldimetylsilyloxy)etyl)-2,2-dimetylpiperidin-4-on (42mg, 0,15mmol) trong MeOH
(3mL) & nhiét d6 0°C. Sau khi khudy hdn hop niy trong thdi gian 1 gidy, pha lodng hdn
hop nay bing nuée (SmL) va chiét bing EtOAc (20mL). Rira phan chiét bing nude mudi,
lam kho trén Na,SO,, va cd dic trong chin khong. Tinh sach béng séc ky cot
(EtOAc/Heptan) thu duge 32mg (76%) (6S)-6-((S)-1-(tert-butyldimetylsilyloxy)etyl)-2,2-
dimetylpiperidin-4-ol (ty 1& hdn hop chat dong phan khong ddi quang 1 5:1): 'H NMR
(400MHz, CLOFORM-d) § 4,17-4,27 (m, 1H), 3,71-3,78 (m, 1H), 2,92-3,02 (m, 1H),
1,56-1,67 (m, 2H), 1,30-1,37 (m, 2H), 1,25 (s, 3H), 1,07 (d, J=6,1Hz, 3H), 1,02 (s, 3H),
0,83 (s, 9H), 0,01 (s, 3H), 0,00 (s, 3H).

Phuong phap chung 1-1
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Quy trinh dai dién cho phan ng lién hop ngang Suzuki (gia nhiét thong thudng)

Thém este boronic (2 duong lugng), Na,CO; (3 duwong luong), va Pd(PPhs), (0,1
dwong lugng) vao dng chira clopyridazin (1 dwong lwgng). Thém DME (0,2M) va H,O
(0,8M) va hén hop phan tmg dugc rit khi va nap N, (2X). Gia nhiét phéan g dén nhiét
d6 90°C trong thoi gian 18 gid, 1am mat d¢én RT, sau d6 loc qua xelit (phdu loc duge dong
g6i truée) rira bang MeOH. Axit héa phan loc nay dén do pH 13 3 bang cach ding dung
dich HCI 1M, sau d6 hip phu 1én ¢t SCX c6 diéu kién 1a MeOH. Rira cot ndy vai lin (5-
7 1an thé tich cot) baing MeOH, sau d6 rta giai bang NH; 2N trong MeOH. Tinh sach

phin cin bing sic ky trén silicagel dé thu dugc hop san phim mong mudn.
Phuong phép chung 1-2
Quy trinh dai di¢n cho phan g lién hop Suzuki

Thém siliaCat® DPP-Pd (0,05 dwong lugng) vao dng chiu duge vi séng chira hdn
hop hop chét trung gian clopyridazin, nhu 14 1-1, (1 duong luong), axit boronic (1,6
duong luong), va Na,CO; (3 duong lugng) trong EtOH w6t (0,2M). Pay kin hén hop
phan mg, sau d6 gia nhiét bang cach chiu vi séng & nhiét do 130°C trong thoi gian 35
phit. Loc hén hop phin tmg bing cach cho qua xelit nhé két hop véi rira bing
MeOH/DCM, sau d6 c¢6 dic dén kho trong chan khong. Phan b phin cin thu duge mau
néu giita MeOH/DCM 5% va dung dich nuéc NaHCO; bdo hoa. Sau khi phén tach, chiét
16p nuéc baing MeOH/DCM 5%. Rira céc 16p hiru co két hop bing nude mudi, 1am kho
trén MgSOy, loc, va ¢b dic dén kho trong chan khong. Hoa tan ph?m can thu duogc trong
MeOH sau d6 hip phu 1én ¢t SCX c6 diéu kién 1a MeOH. C6t ndy duogc rira vai 1an bing
MeOH sau d6 rira giai bing NHy/MeOH 3N. Lam bay hoi dung méi dé thu duoc san
phim tho. Hoa tan san phim thé nay trong MeOH/DCM sau d6 thém 3 g siliabond® DMT
(chat chéng mubi paladi) va khudy hdn hop nay & nhiét d6 RT trong thoi gian 1 gio. Loc

hdn hop nay sau d6 ¢o dic dén khé trong chan khong dé thu duge san phim mong mudn.
Phuong phép chung 1-3

Quy trinh dai dién cho phan tng li€én hop Suzuki
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Thém hop chit trung gian clopyridazin, nhw 1a 1-1, (1 duong lwong), chit phan
tng axit boronic (2 duong lugng), va Na,CO5 (3 dwong lwgng) vio éng vi séng. Sau dé
thém Pd(PPhs), (0,1 dwong lugng) vao hdn hgp phan tmg niy sau d6 thém DME (0,2M)
va H,0O (0,8M). Dy kin hdn hop phin ting nay, sau d6 dugc rat khi va nap N, (2X), va
gia nhiét bang cach chiéu vi séng dén nhiét do 125°C trong thoi gian 30 phut. Loc hdn
hop phéan tmg nay qua xelit va rira bang DCM. Rira phin loc duoc biang dung dich nuéc
Na,CO; IM. Lam kh6 16p hitu co bang cach cho qua MgSOy, loc, va ¢ dic dé thu duge
san pham tho. Tinh sach san phdm thd nay bing sic ky nhanh dé thu duoc san phim dudi

dang chit rin mau tring nhat.
Phuong phap chung 1-4
Quy trinh dai dién cho phan Gng lién hop Suzuki

Thém este boronic (0,36mmol), hgp chét trung gian pyridazin (0,36mmol),
Na,CO; (1,08mmol), DME (0,58mL), va H,0 (0,14mL) vio dng vi séng c6 thé tich 5mL.
Ong ndy dwoc loai khi trong thdi gian 5 phut bang N,, sau d6 thém san phidm cong
PdCly(dppf)CH,Cl, (29,4mg, 0,04mmol). Gia nhiét hdn hop phan (mg nay bing cach
chiéu vi séng dén nhiét d6 120°C trong thoi gian 45 phit. Pha lodng hdn hop tho nay
bang EtOAc va loc bing cach cho qua xelit, sau d6 co dic trong chan khong. Sic ky
nhanh, pha lodng bang 0-100% EtOAc/heptan, dé thu dugc san phdm nay.

Phuong phap chung 2-1
Quy trinh dai dién cho su tao thanh este boronic

Thém  bis(pinacolato)  dibo  (12,3mmol), KOAc (37,0mmol), va
PdCly(dppf).CH,Cl, (0,617mmol) vio binh thét cd day tron dung tich 250mL chira aryl
bromua (6,17mmol). Sau d6 thém DMSO (31mL), va gin thém thiét bi ngung ty hdi lwu.
Hdn hop phan tmg nay duoc rit khi va nap N, (2X), sau d6 gia nhiét dén nhiét do 100°C
qua d&m. Lam mat hdn hop phan ing ndy dén RT, sau d6 loc bing cach cho qua xelit
(phéu loc duge déng goi trude) ding EtOAc, va c¢b dic trong chin khéng thu dugc dau

tho. Séc ky nhanh, rira giai bang 5-30% EtOAc/heptan, dé thu dwoc san phim nay.

Phuong phap chung 3-1
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Quy trinh dai dién cho sy loai bé nhom bao vé metoxy (thiophenol)

Thém thiophenol (1 dwong lugng) va kali cacbonat (1 dwong lugng) vao co chit
metoxy trong NMP (0,2M) va phan tmg xay ra ¢ nhiét d6 190°C trong thoi gian 15min
trong Biotage® Initiator microwave reactor. Tinh sach hdn hop phan mg nay bang cach
thu va giai phéng st dung SiliaBond Propylsulfonic Acid® (2g, MeOH duéi dang dung
mdi rira gii va dung dich amoniac 2N trong MeOH dé giai phong chét nay). Sau khi lam
bay hoi, tinh sach chat nay bing HPLC pha d4o.

Phuong phép chung 3-2
Quy trinh dai dién cho sy loai bé nhém bao vé metoxy (BBr3)

Hoa tan co chit metoxy (1 dwong lwong) trong dung dich CH,Cl, (0,03M) va lam
lanh trong bé d4. Thém timg giot dung dich BBr; IM trong CH,Cl, (3 duwong lugng).
Khudy hdn hop phan @ng thd niy & RT qua dém sau d6 pha lodng bang CH,Cl, va nudc.
Pha lodng 16p hitu co nay bang EtOAc va rira bang dung dich NaHCO; bdo hoa (2X),
nude, nudéc mudi va lam khod trén Na,SO4. Tinh sach san phém tho b%lng cach dung
HPLC, séc ky c6t hogc tai két tinh.

Phuong phép chung 3-3
Quy trinh dai dién cho su loai bé nhém bao vé metoxy (Lil, colidin)

Thém Lil khan (9 duong lugng) vao dung dich co chit metoxy (1 dwong lwong)
trong 2,4,6 collidin (0,03M, dugc 1am khd qua MgSQO,, va loc). Phan ing nay & nhiét do
170°C trong thoi gian 4 gid, sau d6 1lam mat va pha lodng bing lugng nhé MeOH, EtOAc
va H,0. Rira 16p hitu co nay bﬁng nudc mudi, lam khé trén Na,SO,, loc va c6 dic trong
diéu kién ap suit giam. Tinh sach san phdm thé bing cach dung HPLC.

Phuong phap chung 4-1
Quy trinh dai dién cho phan tng thily phan ctia nhém benzyl
Trong binh thét ¢ day tron dung tich 25mL, thém Pd/C (1,6mg, 0,016mmol) hoac

Pd(OH), (2,2mg, 0,016mmol) vao co chét benzyl-duge bao vé (75mg, 0,155mmol) trong
EtOH (1,5mL). Thém dung dich HCI 1M (0,25 mL, 0,25mmol) va éng ciia binh phén tng
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dugc rit hét khi. Suc khi H, vao dung dich ndy trong thoi gian Sphit, sau d6 khudy hén
hop phan umg nay trong H, & RT. Sau 18 h, loc hon hop phan mg qua xelit va ria bing
MeOH/DCM. Loai bd dung mdi trong chan khong va hoa tan chét thé trong MeOH, va
tinh sach béng c4ch ding HPLC thu san phidm (ACN/H,O 10-30% véi TFA 0,1%). Hoa
tan phan cin trong MeOH/DCM, axit héa dén khoang do pH 1a 3 bang cach ding dung
dich HCI 1M sau d6 hép phu 1én cdt SCX c6 didu kién MeOH. Rira cdt niy vai lan (3-4
thé tich cot) bing MeOH sau d6 rira giai bing NHy/MeOH 2N. Lam bay hoi dung mi dé

thu dwgc san pham mong muén.
Phuong phap chung 4-2
Quy trinh dai dién cho phan g hydro héa

Thém co chat (0,52mmol) trong MeOH (2,5mL) vao binh thét ¢b ddy tron c6 dung
tich 25mL chira Pd/C 10% (0,026mmol). Suc khi H, qua dung dich nay trong thoi gian 5
phit, sau d6 khuy hdn hop phéan émg nay trong H, ¢ 2844,33mmHg & RT. Sau 18 gio,
loc hdn hop phan ting nay qua xelit va rira bing MeOH. Loai b6 dung méi trong chéan
khong. Hoa tan chét diu thu dugc trong MeOH sau d6 h€'1p phu Ién cot SCX ¢6 diéu kién
MeOH. Rira cot niy vai lan (5-7 thé tich c6t) bing MeOH sau dé rira giai bang NH; 2N

trong MeOH dé thu duoc san phim mong muén.
Phuong phép chung 5-1
Quy trinh dai dién cho phan ng alkyl héa phenol

Thém Cs,CO; (1,489mmol) vao dung dich phenol (1,489mmol) trong axeton
(15mL) & RT. Khudy hén hop phan img trong thoi gian 5 phit sau d6 thém tit ca bromua
trong mot 14n (682mg, 2.98mmol), sau d6 thém Nal (446mg, 2,98mmol). Hon hop phan
mg ndy & nhiét do 60°C qua dém, loc bing axeton, sau d6 cd dic trong chan khong. Phan
b6 phan thu duge nay gitta EtO (60mL) va nude (20mL). Sau khi phan téch, rira 16p hiru
CO nay bﬁng dung dich nuéc natri sulfit bdo hoa (20mL), Na,CO52M, va nuéc mudi. Sau
d6 1am kho 16p hitu co ndy trén MgSO,, loc, va ¢d dic trong chan khong. Sic ky nhanh dé

thu dugc san pham mong muodn.

Phuong phép chung 6-1
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Quy trinh dai dién cho phan ing SnAr

Két hop hop chét trung gian 2-2 (50mg, 0,174mmol), tert-butyl piperazin-1-
carboxylat (59mg, 0,314mmol), DIPEA (0,06 mL, 0,349mmol), va n-butanol (0,1mL)
trong 6ng phan tng dung tich 4mL va gia nhiét dén nhiét do 120°C qua dém. Lam mat
phan g nay dén RT va thém EtOAc. Loc chét rin mau trang va rira bang EtOAc, hoa
tan trong DCM va rira bang H,0. Lam khé 16p hitu co ndy trén natri sulfat, loc, va c6 déc
trong chian khéng dé thu dugce san phdm mong mudn. Tinh sach bing cot nhanh hoic

bang HPLC & thu dugc hop chit mong muén.

Vi du 1-1: Tbng hop 6-(naphtalen-2-yl)-N-(2,2,6,6-tetrametylpiperidin-4-
yD)pyridazin-3-amin

Thém 6-clo-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin hop chét trung
gian 1-2 (100mg, 0,37mmol), axit naphtalen-2-ylboronic (96mg, 0,56mmol), Na,CO,
(118mg, 1,17mmol), nuéc (0,25mL), DME (1mL), va PdCly(dppf), CH,Cl, (30mg,
0,037mmol) vio dng vi séng dung tich 2mL. Bit kin va gia nhiét binh phan Ung trong 10
vi séng & 120°C trong 45 phut. Pha lodng hdn hop thé véi EtOAc, sau d6 rira 16p hiru co
b::fmg nude, nude mudi, 1am khod b::ing MgSO,, loc rdi ¢6 dic. Tinh ché san phém tho bf?lng
phuong phép sic ky silicagel dé tao ra 6-(naphtalen-2-y1)-N-(2,2,6,6-tetrametylpiperidin-
4-yl)pyridazin-3-amin (86mg). LCMS Rt = 1,39 phiit (diéu kién B); MS (M+1) = 361,3.
'HnMR (400 MHz, CLOROFOM-d) & ppm 8,30 (s, 1H), 8,12 (dd, J=8,6, 1,8 Hz, 1H),
7,86 (d, /=8,8 Hz, 1H), 7,76-7,84 (m, 2H), 7,67 (d, J=9,3 Hz, 1H), 7,37-7,48 (m, 2H),
6,69 (d, J=9,1 Hz, 1H), 4,82 (br. m, 1H), 4,31-4,51 (m, 2H), 2,07 (dd, J=12.9, 3,5 Hz,
2H), 1,35 (s, 6H), 1,22 (s, 6H).

Céc hop chat dugc didu ché bang cach sir dung quy trinh teong tu nhu trong vi du
1-1:
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, LCMS M+1,
Vi Hop chit Rt, cac diéu 'HnMR 400 MHz
du kién
WN/ CLOROFOM-d & ppm 7,88-7,92
S NN (m, 1H), 7,78-7,83 (m, 1H), 7,71
gj'}”L 3813 (d, J=9,6 Hz, 1H), 7,67 (s, 1H),
7,34-7,44 (m, 2H), 6,87 (d, J=9,6
1-2 0,58 phut
6.-(benzo[b]thio-phen-2-1)- Hz, 1H), 5,06-5,34 (m, 1H), 3,05
N-smetyl-NA2,2,6,6-totra- Q (s, 3H), 1,74 (dd, J=12.3, 3,2 Hz,
metylpiperidin-d- 2H), 1,43-1,50 (m, 2H), 1,42 (s,
yl)pyridazin-3-amin 6H), 1,23 (s, 6H)
CLOROFOM-d & ppm 13,64 (br.
s, 1H), 7,85 (d, J=9,6 Hz, 1H),
{q _r: NH 761 (d, /7.6 Hz, 1H), 7,30-
OH g;}f 327.2 7,35 (m, 1H), 7,10 (d, J=8,1 Hz,
, 1H), 6,90-6,99 (m, 1H), 6,84 (d,
13 126266 0,42 pht J=9,3 Hz, 1H), 4,66 (d, J=63
tetrametylpiperidin-4- Q Hz, 1H), 4,17-4,46 (m, 1H), 2,13
ylamino)-pyridazin-3- (dd, J=12,3, 3,2 Hz, 2H), 1,38 (s,
yl)phenol 6H), 1,23 (s, 6H), 1,03-1,16 (m,
2H)
Ne DMSO-d6 & ppm 8,34 (d, J=1,0
\@H:,}\f“/ Hz, 1H), 8,22 (d, J=8,3 Hz, 1H),
g 406.3 8,11 (d, /=9,6 Hz, 1H), 8,06 (s,
-4 1 2 (6-(metyl-(2,2,6,6-tetra- | 039 PREt 1 1H), 7,72 (dd, /=83, 1.8 Hz,
metylpiperidin-4- Q 1H), 7,20 (d, J=9,9 Hz, 1H),

yl)amino)pyridazin-3-

yl)benzo[b]-thio-phen-5-

5,05-5.23 (m, 1H), 2,95 (s, 3H),
1,51 (dd, J=11,9, 3,5 Hz, 2H),
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carbonitril

1,38-1,47 (m, 2H), 1,25 (s, 6H),
1,09 (s, 6H)

2 /2
N= N=N
NH

CLOROFOM-d & ppm 9,59 (d,
J=23 Hz, 1H), 8,74 (d, J=2,0
Hz, 1H), 8,18 (d, J=8,3 Hz, 1H),
7,94 (d, J=8,1 Hz, 1H), 7,72-

362,2
7,83 (m, 2H), 7,57-7,65 (m, 1H),
1-5 6-(quinolin-3-vl 0,41 phut
-(quinolin-3-yI)- 6,79 (d, J=9,3 Hz, 1H), 4,71 (d,
N-(2,2,6,6-tetrametyl- Q J=1,6 Hz, 1H), 4,37-4,53 (m,
piperidin-4-yl)pyridazin-3- 1H), 2,16 (dd, J=12,6, 3,8 Hz,
amin 2H)a 1:38 (Ss 6H)s 1322 (Ss 6H)a
1,06-1,16 (m, 2H)
CLOROFOM-d 6 ppm 7,90-7,96
@f}—@o (m, 1H), 7,88 (d, J=9,1 Hz, 1H),
N:
g 368,1 7,81-7,86 (m, 1H), 7,79 (s, 1H),
e 7,33-7,47 (m, 2H), 7,01 (d, J=9,3
1-6 3-(benzo[b]-thiophen-2-yl)- 0,56 phut Hz, 1H), 5,77-6,02 (m, 1H), 2.28
6-(2,2,6,6-tetra- Q (dd, J=12,5, 4.2 Hz, 2H), 1,39 (s,
metylpiperidin-4- 6H), 1,31-1,38 (m, 2H), 1,27 (s,
yloxy)pyridazin 6H)
METANOL-d4 & ppm
7N\ _\ 8,09 (d, /9,9 Hz, 1H), 7,74 (dd,
on N=N 3413 J=8,0, 1,4 Hz, 1H), 7,30 (d,
NH 102 J=9.9 Hz, 1H), 7,21-7,27 (m,
1-7 ’ 1H), 6,88-6,98 (m, 2H), 4,99-
2-(6-(metyl-(2,2,6,6-tetra- | phut
L 5,13 (m, 1H), 3,00 (s, 3H), 1,67
metylpiperidin-4- B

yl)amino)-pyridazin-3-

yl)phenol

(dd, J=12,6, 3,8 Hz, 2H), 1,48-
1,61 (m, 2H), 1,37 (s, 6H), 1,22
(s, 6H)
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o) /
N§

METANOL-d4 6 ppm 8,23 (d,
J=1,0 Hz, 1H), 8,00 (dd, J=8,6,
1,8 Hz, 1H), 7,94 (d, J=9,6 Hz,
1H), 7,81 (d, J=8,6 Hz, 1H),

391,0 7,73 (d, J=8,6 Hz, 1H), 7,18 (4,
3 6-(6-(metyl-(2,2,6,6-tetra- | 0,48 phut J=9,6 Hz, 1H), 7,13 (s, 1H),
metylpiperidin-4- Q 7,07-7,12 (m, 1H), 5,13-5,31 (m,
yl)amino)-pyridazin-3- 1H), 2,99 (s, 3H), 1,69 (dd,
yl)naphtalen-2-ol J=12,6, 3,5 Hz, 2H), 1,52-1,62
(m, 2H), 1,39 (s, 6H), 1,23 (s,
6H)
CLOROFOM-d & ppm 7,89-7,83
(m, 1H), 7,80-7,75 (m, 1H), 7,67
(s, 1H), 7,65 (s, 1H), 7,38-7,31
367.4 (m, 2H), 6,67 (d, J=9,60 Hz,
19 | 6 (benzo[b]-thiophen-2-y1)- | 54 Phit 1H), 4,56 (d, J=6,57 Hz, 1H),
N-(2.2.6,6-tetra- 9 4,48-436 (m, 1H), 2,13 (dd,
metylpiperidin-4- J=12,63, 3,54 Hz, 2H), 1,35 (s,
ypyridazin-3-amin 6H), 1,19 (s, 6H), 1,06-1,05 (m,
2H)
DMSO-d6 & ppm 9,43 (s, 1H),
o 8,84-8,90 (m, 1H), 8,55-8,59 (m,
> [ o \QN': 363, | 2H), 838 (4, J=9,29 Hz, 1H),
N ) 8,12 (d, J=8,78 Hz, 1H), 7,90 (d,
1-10 | 7-(6-((2,2,6,6- , J=5,77 Hz, 1H), 7,35 (d, J=9,29
0,43 phut
tetrametylpiperidin-4- Hz, 1H), 5,75 (tt, J~=11,26, 4,05
Q

yl)oxy)pyridazin-3-

yl)isoquinolin

Hz, 1H), 2,12 (d, J=8,78 Hz,
2H), 1,26 (br. s, 8H), 1,12 (br. s,
6H)
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METANOL-d4 6 ppm 9,33 (s,
1H), 8,55 (s, 1H), 8,52 (d,
J=5,77 Hz, 1H), 8,40 (dd,
J=8,66, 1,63 Hz, 1H), 8,25-8,31

363,1
, (m, 2H), 7,97 (d, J=5,77 Hz,
6-(6-((2,2,6,6- 0,41 phut
-11 1H), 7,29 (d, J=9,29 Hz, 1H),
tetrametylpiperidin-4- Q
5,85 (tt, J=11,23, 4,20 Hz, 1H),
Dox ridazin-3-
yDoxy)pyridazi 2,28 (dd, J=12,80, 4,02 Hz, 2H),
yl)isoquinolin
1,47 (t, J=11,92 Hz, 2H), 1,40 (s,
6H), 1,28 (s, 6H)
DMSO-d6 & ppm 8,94 (dd,
~ \ J=427, 1,76 Hz, 1H), 8,58 (d,
N ik NH J=0,75 Hz, 1H), 8,35-8,46 (m,
S 376,2 2H), 8,18 (d, J=9,54 Hz, 1H),
1-12 | N-metyl-6-(quinolin-7-yl)- | 0:46 phiit 8,08 (d, J=8,53 Hz, 1H), 7,55
N-(2,2,6,6-tetrametyl- Q (dd, J=8,28, 4,27 Hz, 1H), 7,19
piperidin-4-yl)pyridazin-3- (d, /=9,79 Hz, 1H), 5,17 (br. s,
amin 1H), 2,96 (s, 3H), 1,35-1,59 (m,
4H), 1,27 (s, 6H), 1,10 (s, 6H)
DMSO-d6 & ppm 8,91 (dd,
| J=4,02, 1,76 Hz, 1H), 8,62 (d,
X
_ [ 7;;1: J=201 Hz, 1H), 852 (dd,
Sy 376.7 J=8,78, 2,01 Hz, 1H), 8,45 (dd,
, J=8,41, 0,88 Hz, 1H), 8,11 (dd,
1-13 |\ blminalinéol). | 0,45 phut
N-metyl-6-(quinolin-6-y1) J=9.29, 5,27 Hz, 2H), 7,58 (dd,
N-(2,2,6,6- Q

tetrametylpiperidin-4-
yl)pyridazin-3-amin

J=8,28, 427 Hz, 1H), 7,20 (d,
J=9,79 Hz, 1H), 5,20 (br. s, 1H),
3,35 (s, 1H), 2,95 (s, 3H), 1,49-
1,57 (m, 2H), 1,39-1,48 (m, 2H),
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1,26 (s, 6H), 1,09 (s, 6H)

DMSO-d6 6 ppm 9,40 (s, 1H),
8,76 (s, 1H), 8,48-8,58 (m, 2H),

N N
N7 lN'fN ?’“’: 8,14 (d, J=9,54 Hz, 1H), 8,07 (d,
N 376,24 0,42 | /=878 Hz, 1H), 7,86 (d, J=5,77
1-14 | 6-(isoquinolin-7-yl)-N- phut Hz, 1H), 7,21 (d, J=9,79 Hz,
metyl-N-(2,2,6,6- Q 1H), 5,21 (br. s, 1H), 3,35 (s,
tetrametylpiperidin-4- 1H), 2,95 (s, 3H), 1,49-1,58 (m,
yl)pyridazin-3-amin 2H), 1,39-1,48 (m, 2H), 1,27 (s,
6H), 1,10 (s, 6H)
METANOL-d4 & ppm
9,28 (s, 1H), 8,46-8,50
| (m, 2H), 8,38 (dd, J=8,66,
X
_ [ \g;t 1,63 Hz, 1H), 824 (4,
Nx 376,25 J=8,78 Hz, 1H), 8,13 (d,
0,40 J=9,54 Hz, 1H), 7,93 (d,
1-15 | 6-(isoquinolin-6-y1)-N-
phut J=5,77 Hz, 1H), 7,30 (d,
metyl-N-(2,2,6,6- .
Q J=9,54 Hz, 1H), 5,54 (dt,
tetrametylpiperidin-4- 1073, 555 Hz, 1H)
= 2 b b Z’ b
yDpyridazin-3-amin 305 (s, 3H), 1,91-1.98
(m, 4H), 1,63 (s, 6H),
1,48 (s, 6H)
|
| ~ N DMSO-d6 6 ppm 9,18-9,21 (m,
N NH
[N NN 0,34 phut 1H), 7,87-7,99 (m, 3H), 7,58-
=\ A
N 3652 7,66 (m, 2H), 7,15 (d, J=9,60
6-(imidazo[1,2-a]pyridin-6- Q Hz, 1H), 5,07-5,16 (m, 1H), 2,94

yl-pyridazin-3-yl)-metyl-
(2,2,6,6-tetrametyl-

(s, 3H), 1,50-1,64 (m, 2H), 1,45
(br. s, 2H), 1,28 (br. s, 6H), 1,11
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piperidin-4-yl)-amin

(br. s, 6H)

CLOROFOM-d & ppm 9,21 (d,
J=1,52 Hz, 1H), 8,43-8,56 (m,
1H), 8,08 (dd, /=8,34, 1,26 Hz,
2H), 7,79-7,93 (m, 1H), 7,69 (d,

17 402,2 J=9,60 Hz, 1H), 7,47-7,54 (m,
0,55 phat 2H), 7,44 (d, J=7,58 Hz, 1H),
metyl-[6-(6-phenyl-
L L 6,90 (d, J=9,60 Hz, 1H), 5,16-
pyridin-3-yl)-pyridazin-3- Q
5,10 (m, 1H), 3,05 (s, 3H), 1,75
yl]-(2,2,6,6-tetrametyl-
L . (dd, J=12,13, 3,54 Hz, 2H), 1,46
piperidin-4-yl)-amin
(t, J=12,13 Hz, 2H), 1,39 (s,
6H), 1,21 (s, 6H)
CLOROFOM-d & ppm 8,74-8,87
(m, 1H), 8,40 (d,
J=8,59 Hz, I1H),
| 7,53 (d, J=9,60 Hz,
™ N 1H), 7,45-7,50 (m,
\ N/,N NH
| 2H), 7,26-7,36 (m,
/N7 N
< 391,26 1H), 678 (4,
1-18 0,54 phut J=10,11 Hz, 1H),
metyl-[6-(6-pyrol-1-yl-
L . 6,28 (t, J=2,27 Hz,
pyridin-3-yl)-pyridazin-3- Q

yl]-(2,2,6,6-tetrametyl-
piperidin-4-yl)-amin

2H), 5,04-4,98 (m,
1H), 2,94 (s, 3H),
1,62 (d, J=3,54 Hz,
2H), 1,35 (br. s,
2H), 1,28 (s, 6H),
1,10 (s, 6H)
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metyl-[6-(6-

d. CLOROFOM-d & ppm 8,87
(d, J=1,52 Hz, 1H), 8,52 (d,
J=3,54 Hz, 1H), 8,40 (dd,
J=8,59, 2,02 Hz, 1H), 7,99
(d, J=8,59 Hz, 1H), 7,66 (d,

a. 392,25 J=1,01 Hz, 1H), 7,54 (d,
pyrazol-1-yl-
1-19 b. 0,52 phut J=9,60 Hz, 1H), 6,79 (d,
pyridin-3-yl)-
J=9,60 Hz, 1H), 6,39 (dd,
pyridazin-3- | Q
J=2,53, 1,52 Hz, 1H), 5,12-
yl]'(2323696"
4,98 (m, 1H), 2,94 (s, 3H),
tetrametyl-
1,64 (dd, J=12,63, 3,54 Hz,
piperidin-4-
2H), 1,36 (br. s, 2H), 1,24-
yl)-amin
1,33 (m, 6H), 1,11 (br. s, 6H)
37
7
| CLOROFOM-d & ppm 10,03 (s,
X
Nj/(Ner E;Nh 0.8 1H), 8,36 (d, J=9,60 Hz, 1H),
e. 1 C[N/ §7,92-8,12 (m, 2H), 7,64 (ddd,
- | f J=1,58, 5,31, 1,77 Hz, 2H), 6,87
2 metyl-(6-quinoxalin-2- B (d, 9,60 Hz, 1H), 5,12-5,06
0| yl-pyridazin-3-yl)- h (m, 1H), 3,00 (s, 3H), 1,66 (dd,
- (2,2,6,6-tetrametyl- U J=12,38, 3,28 Hz, 2H), 1,38 (m,
piperidin-4-yl)-amin tl 2H), 1,30 (s, 6H), 1,11 (s, 6H)
Q
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DMSO0-d6 & ppm 9,60 (d, /=2.53
Hz, 1 H), 8,87 (d, J=2,02 Hz, 1
@ Ngl: H), 8,02 - 8,13 (m, 3 H), 7,76
1 Nj " 1763 (ddd, J=8,34, 6,82, 1,52 Hz, 1

H), 7,59 - 7,68 (m, 1 H), 7,18 (4,
metyl-(6-quinolin-3-yl- | 020 phit J=10,11 Hz, 1 H), 5,09 - 521
pyridazin-3-yl)-(2,2,6,6- Q (m, 1 H), 2,97 (s, 3 H), 1,56 (dd,
J=12,38, 3,79 Hz, 2 H), 1,45 (1,
J=12,13 Hz, 2 H), 1,26 - 132
(m, 6 H) 1,10 (s, 6 H)

tetrametyl-piperidin-4-yl)-

amin

Vi du 1-22: Téng hop N-metyl-6-(phthalazin-6-yl)-N-(2,2,6,6-tetrametylpiperidin-
4-yl)pyridazin-3-amin

NH

Gia nhiét hén hop gém 6-bromophtalazin (0,11g, 0,50mmol), 6-clo-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (0,16g, 0,58mmol), 4,4,4',4',5,5,5'.5'-
octametyl-2,2'-bi(1,3,2-dioxaborolan) (0,14g, 0,55mmol), kali axetat (0,15g, 1,5mmol) va
[1,1'-bis(diphenylphosphino)feroxen]diclopaladi(Il), tao phic v6i diclometan (0,04g,
0,05mmol) trong dioxan (3mL) & 80°C trong 3 gi. Thém kali cacbonat (0,20g, 1,5mmol)
va nuéce (0,4mL) vao va khudy hdn hop trong 48 gid & 90°C. Sau khi lam lanh, tinh ché
phan tmg bang cach chiét pha rén (SiliaBond Cacbonat®, MeOH 1am dung moi rira giai).
Sau khi 1am bay hoi dung méi trong diéu kién 4p suit giam, tinh ché vat lidu bang phwong
phap HPLC pha dao da chuin bi sir dung axetonitril 5 dén 95% trong nuédc di dugce diéu
chinh bing n-PrOH 3%. LCMS: Rt = 0,43 phut [M+H] (LCMS phwong phip Q);
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377,245; "HnMR (400 MHz, DMSO-d6) & 9,74-9,62 (m, 2H), 8,75 (s, 1H), 8,74 (dd, J=
8,5, 2,0 Hz, 1H), 8,23 (d, J= 8,5 Hz, 1H), 8,12 (d, J=9,5 Hz, 1H), 7,19 (d, J= 9,5 Hz, 1H),
5,19 (tt, /= 12,0, 3,5 Hz, 1H), 2,98 (s, 3H), 1,56 (dd, J= 12,0, 3,5 Hz, 2H), 1,45 (t, J= 12,0
Hz, 2H), 1,27 (s, 6H), 1,10 (s, 6H).

Céc hop chit sau dugc diéu ché bing cach st dung quy trinh twong tu nhu trong vi

du 1-1 sir dung cong nghé tong hop ddng thoi pha dung dich cong sut cao.

Céac diéu kién
Vidu San phdm LCMS
M+1, Rt,
07\
N= 7 N
N=N N 353,2
2-1 ngBHL 0,51 phut
Q
6-(benzo[c][1,2,5]oxa-diazol-5-y1)-N-(2,2,6,6-
tetrametyl-piperidin-4-yl)pyridazin-3-amin
N
O
N=N 368,2
2-2 NH 1,26 phut
B
6-(benzo[d]thiazol-5-y1)-N-(2,2,6,6-tetrametyl-piperidin-
4-yl)pyridazin-3-amin
0 366,3
f2aSas
2-3 N=N 2,87 phut
NH B
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6-(2-metylbenzo-[d]oxazol-6-y1)-N-(2,2,6,6-tetrametyl-
piperidin-4-yl)pyridazin-3-amin

Céc hop chét cudi sau duoc didu ché bing cach sir dung quy trinh twong ty nhu
trong vi du 1-1, sau d6 1a sy khir bio vé metoxy nhu duge dé cap trong phuong phéap téng
quat 3-1 va 3-2 khi thich hgp.

LCMS
Vidu Hop chét M+1, Rt 'HnMR 400 MHz
cac diéu kién
DMSO-d6 6 ppm 13,33 (br. s,
| 1H), 8,51 (s, 1H), 8,37 (d, J=9,9
X
[ gl: Hz, 1H), 7,88 (d, J=8,1 Hz, 1H),
OO o 391.1 7,71 (d, J=8,3 Hz, 1H), 7,37-
. 0.56 o 7,48 (m, 2H), 7,30 (s, 1H), 7,27-
- ,56 pht
3-(6-(metyl(2,2,6,6- P 7,34 (m, 1H), 4,92-5,14 (m, 1H),
tetrametylpiperidin-4- Q 2,98 (s, 3H), 1,54 (dd, J=11,9,
yl)amino)pyridazin-3- 33 Hz, 2H), 1,45 (m, J=12,1
yDnaphtalen-2-ol Hz, 2H), 1,27 (s, 6H), 1,10 (s,
6H)
“ | DMSO-d6 & ppm 14,05 (br. s,
|N,,N N 1H), 8,20 (d, J=9,9 Hz, 1H),
N oH 389,1 7,91 (d, J=8,6 Hz, 1H), 7,37 (d,
30 1,30 phat J=9,9 1H), 7,01 (d, J=2,0 Hz,
1H), 6,97 (dd, J=8,5, 2,1 Hz,
5-clo-2-(6~(metyl(1,2,2,6,6- B 1H), 4,75-4,95 (m, 1H), 2,97 (s,
pentametylpiperidin-4- 3H), 2,20 (s, 3H), 1,62-1,74 (m,
yl)amino)pyridazin-3- 2H), 1,49-1,60 (m, 2H), 1,13 (s,
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yl)phenol 6H), 1,11 (s, 6H)
CLOROFOM-d 6 ppm 13,42
(br. s, 1H), 8,12 (s, 1H), 8,04 (d,
o “Qg J=9,6 Hz, 1H), 7,80 (d, J=8,3
CO N Hz, 1H), 7,73 (d, J=8,3 Hz, 1H),
o 3713 7,41-7,49 (m, 1H), 7,43 (s, 1H),
33 | 3 (6.2.26.6- 1,06 phit | 7,31-7,35 (m, 1H), 6,90 (d,
tetrametylpiperidin-4- B J/=9,6 Hz, 1H), 4,75 (br. s, 1H),
ylamino)pyridazin-3- 4,33-4,51 (m, 1H), 2,15 (dd,
JDnaphtalen-2-o] J=12,3, 2,1 Hz, 2H), 1,42 (s,
6H), 1,27 (s, 6H), 1,10-1,19 (m,
2H)
DMSO-d6 & ppm 14,36 (br. s,
1H), 8,10 (d, J/=9,6 Hz, 1H),
N~ 7,84 (d, J=8,6 Hz, 1H), 7,13 (d,
375,1 J=7,6 Hz, 1H), 7,03 (d, J=9,6
4|5 lo6-122.6.6. 0,55 phit | Hz, 1H), 7,00 (d, J=2,0 Hz, 1H),
pentametylpiperidin-4- Q 6,96 (dd, J=8,5, 2,1 Hz, 1H),
laomino)pyridazin - 4,14-436 (m, 1H), 2,20 (s, 3H),
yI)phenol 1,83-1,96 (m, 2H), 1,25-1,35 (m,
2H), 1,10 (s, 6H), 1,08 (s, 6H)
. CLOROFOM-d & ppm 7,91
\ (d, J=2,02 Hz, 1 H), 7,83 (d,
L:,: N 366,0 J=9,85 Hz, 1 H), 7,54 (dd,
3.5 OH g 0,51 phiit J=8,59, 2,02 Hz, 1 H), 7,12
(d, J=8,59 Hz, 1 H), 7,06 (d,
Q J=9,85 Hz, 1 H), 5,06 (br. s,
4-hydroxy-3-(6- 1 H), 3,05 (s, 3 H), 1,73 (dd,
(metyl(2,2,6,6- J=12,51, 3,41 Hz, 2 H), 1,43-
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tetrametylpiperidin-4-
yl)amino)pyridazin-3-

yl)benzonitril

1,58 (m, 3 H), 1,41 (s, 6 H),
1,25 (s, 6 H)

CLOROFOM-d  ppm 8,00 -
8,21 (m, 2H), 7,69 (d, J=8,08
Hz, 1H), 7,61 (d, J=8,08 Hz,

378,21 1H), 7,28-7,43 (m, 2H), 7,18-
3-6 | 306.(22.6.6-tetrametyl- | 057 Phit | 7,25 (m, 1H), 7,04 (d, J=9,60
piperidind-yloxy)- o Hz, 1H), 5,72 (tt, J=10,99, 4,42
pyridazin3-yl]- Hz, 1H), 2,17 (dd, J=12,63, 4,04
naphtalen-2-ol Hz, 2H), 1,48 (br. s, 2H), 1,36

(br. s, 6H), 1,28 (br. s, 6H)
CLOROFOM-d 6 ppm 14,41
| (br. s, 1H), 7,87 (d, J=10,04
FF{C((:NV W;N‘j Hz, 1H), 7,82 (d, J=1,76 Hz,
o 1H), 7,50 (dd, J=8,53, 1,76
409,1 Hz, 1H), 7,12 (d, J=8,53 Hz,
3.7 2-{6-[metyl-(2,2,6,6- 0,58 phat |  1H), 7,03 (d, J=9,79 Hz,
tetrametyl-piperidin-4- o 1H), 4,99 (t, /~11,17 Hz
yl)-amino]-pyridazin-3- 1H), 3,03 (s, 3H), 1,72 (dd,
yl}-4-triflometyl- J=12,55, 3,26 Hz, 2H), 1,45
phenol,HCI (t, J=12,30 Hz, 2H), 1,38 (s,

6H), 1,22 (s, 6H)

CLOROFOM-d & ppm 14,13
359,1 (br. s, 1H), 7,82 (d, J=9,79 Hz,
ig Vo5t phae | VD> 736 (& J=8.03 Hz, 1H)
. 7,10 (ddd, J=10,60, 8,09, 1,38

2-flo-6-{6-|metyl-

Hz, 1H), 7,01 (d, /=10,04 Hz,
1H), 6,83 (td, J=8,09, 4,89 Hz,
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(2,2,6,6-tetrametyl- 1H), 4,97 (br. s, 1H), 3,03 (s,
piperidin-4-yl)-amino]- 3H), 1,72 (dd, J=12,30, 3,01 Hz,
pyridazin-3-yl}-phenol 2H), 1,40 (br. s, 8H), 1,23 (br. s,
6H)
- - rL DMSO-d6 & ppm 13,86 (br. s,
N W:Fl: 1H), 8,12 (d, J=9,60 Hz, 1H),
“ OHN 4013 7,23 (d, J=10,11 Hz, 1H), 6,17
1o | 048 phit (d, J=2,53 Hz, 1H), 6,15 (d,
3,5-dimetoxy-2-{6-[metyl- J=2,53 Hz, 1H), 4,95-4,80 (m,
(2,2,6,6-tetrametyl- Q 1H), 3,82 (s, 3H), 3,77 (s, 3H),
piperidin-4-yl)-amino]- 2,93 (s, 3H), 1,61-1,44 (m, 4H),
pyridazin-3-yl}-phenol 1,28 (s, 6H), 1,13 (br. s, 6H)
DMSO-d6 & ppm 13,38 (s, 1H),
" 8,11 (d, J=10,10 Hz, 1H), 7,33
4013 (s, 1H), 7,26 (d, J=10,11 Hz,
1H), 6,56 (s, 1H), 4,95-4,83 (m,
3-10 . 0,48 phit
4,5-dimetoxy-2-{6-[metyl- 1H), 3,79 (s, 3H), 3,77 (s, 3H),
(2,2,6,6-tetrametyl- Q 2,94 (s, 3H), 1,58-1,51 (m, 2H),
piperidin-4-yl)-amino]- 1,43 (t, J~12,13 Hz, 2H), 1,26
pyridazin-3-yl}-phenol (s, 6H), 1,09 (s, 6H)
| DMSO-d6 & ppm 13,91
B N (s, 1H), 8,18 (d, J=10,04 Hz,
N a 3717 | 1H), 7.82 (d, J=8,53 Hz, 1H),
~o OH 0.5 7,45 (d, J=10,04 Hz, 1H), 6,54-
3-11 5-metoxy-2-{6-[metyl- h 6,48 (m, 2H), 5,07 (t, J=12,30
(2,2,6,6-tetrametyl- 0 I::I) 11H;’9 3(’t77ji51’23;)’ sz%z;lj
piperidin-4-yl)-amino]- > ’ ’ ’ ’
pyridazin-3-y1}-phenol 1,75 (d, J~=11,04 Hz, 1H), 1,53
(s, 6H), 1,47 (s, 6H)
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-12 4,5-diflo-2-{6-[metyl-
(2,2,6,6-tetrametyl- Q
piperidin-4-yl)-amino]-
pyridazin-3-yl}-phenol

DMSO-d6 & ppm 8,14 (d,
J=9,60 Hz, 1H), 7,94 (dd,
J=12,13, 9,09 Hz, 1H), 7,33 (d,
J=10,11 Hz, 1H), 6,95 (dd,
J=12,13, 7,07 Hz, 1H), 5,08-
4,88 (m, 1H), 2,96 (s, 3H), 1,63-
1,48 (m, 4H), 1,31 (s, 6H), 1,17
(br. s, 6H)

Vi du 4-1: Tong hop 5-flo-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-

pyridazin-3-yl}-phenol

NH

Buée 1: 6-(2-(benzyloxy)-4-flophenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-

yl)pyridazin-3-amin

Cho hop chét trung gian 1-1 va axit (2-(benzyloxy)-4-flophenyl)boronic phan tng

theo phuong phap tong quat 1-1 dbi véi phan mg lién hop Suzuki. Thu duoc chét rén

mau niu vang (hidu suat 94%) sau qué trinh tinh ché bang phwong phép SCX. Khéng can
thém qua trinh sic ky nao khac. MS (M+1) = 449.2. 'HnMR (400 MHz, DMSO-d6) 6
ppm 7,79-7,67 (m, 2 H) 7,43-7,27 (m, 5 H) 7,10 (dd, J=11,37, 2,27 Hz, 1 H) 6,99 (d,
J=9,60 Hz, 1 H) 6,88 (td, /=8,46, 2,27 Hz, 1 H) 5,20 (s, 2 H) 5,10-4,98 (m, 1 H) 2,90 (s, 3
H) 1,51 (dd, J=12,13, 3,54 Hz, 2 H) 1,41 (t, J=12,13 Hz, 2 H) 1,24 (s, 6 H) 1,11 (s, 1 H)

1,08 (s, 6 H)

Buée 2: 5-flo-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-

yl}-phenol
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Sau phuong phap tong quat 4-1, thém Pd/C (10% theo trong lwong, 47,0meg,
0,044mmol) vao dung dich 6-(2-(benzyloxy)-4-flophenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (198mg, 0,441mmol) trong MeOH (2mL) /
EtOAc (2mL) & RT. Hut chan khong hén hop phan tmg va nap H, (2X), sau d6 khudy
trong mdi trudng H, trong 4 gid va loc qua xelit, sit dung MeOH. C6 dic phan dich loc
trong chan khong tao ra ddu mau vang, ma dwogc tai hoa tan trong DCM va cb dic trong
chan khong dé tao ra hop chit néu trong d& muc nay dudi dang chit rin mau vang
(129mg, hidu suit 82%). LCMS Rt = 0,49 phat (LCMS diéu kién Q); MS (M+1) = 359,2.
'HnMR (400 MHz, DMSO-d6) & ppm 14,10 (br. s, 1H), 8,11 (d, ]=9,60 Hz, 1H), 7,83-
7,92 (m, 1H), 7,32 (d, J=10,11 Hz, 1H), 6,67-6,77 (m, 2H), 4,83-4,98 (m, 1H), 2,95 (s,
3H), 1,54 (dd, J=12,13, 3,54 Hz, 2H), 1,43 (t, J=12,13 Hz, 2H), 1,25 (s, 6H), 1,09 (s, 6H).

Vi du 5-1: Téng hop 3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-

yl)amino)pyridazin-3-yl)benzonitril

X, ,-N NH

Budc 1: 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-

yl)benzonitril

Thém DMA (8,99mL) vao binh thét cd chira 6-(4-clo-2-metoxyphenyl)-N-metyl-
N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (1,1g, 2,88mmol), Pd,(dba); (0,26¢,
0,29mmol), dppf (0,32g, 0,58mmol), bui ké€m (75mg, 1,15mmol), va k€m xyanua (1,0g,
8,63mmol). Khudy hdn hop phan @mg & 150 °C trong 18 gid. Lam ngudi hdn hop phan
ng tho dén RT, sau d6 pha loing véi EtOAc va loc qua xelit. Rira phan dich loc bang
NaOH 1M (4X), nuée (6X), va nude mubi. Lam kho 16p hitu co bing Na,SO,, loc, rdi cb
dic trong diéu kién 4p sudt giam. Tinh ché san phdm thé bang phwong phap sic ky cot dé
tao ra 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)benzonitril (1,1g). LCMS Rt = 1,02 phut (diéu kién B); MS (M+1) = 380,4. '"HnMR
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(400 MHz, CLOROFOM-d) & ppm 8,09 (d, J=8,1 Hz, 1H), 7,80 (d, J=9,6 Hz, 1H), 7,38
(dd, J=7.8, 1,5 Hz, 1H), 7,21 (d, J=1,5 Hz, 1H), 6,81 (d, J=9,6 Hz, 1H), 5,12-5,28 (m,
1H), 3,90 (s, 3H), 3,00 (s, 3H), 1,71 (dd, J=12,5, 3,4 Hz, 2H), 1,42-1,51 (m, 2H), 1,38 (s,
6H), 1,23 (s, 6H).

Buge 2: 3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)benzonitril

Sau phuong phép tong quat 3-3 dbi véi su khir bao v€ metoxy s dung Lil va
colidin, 3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)benzonitril dugc diéu ché. LCMS Rt = 0,52 phit (LCMS phuong phap Q); MS (M+1)
= 366,2.nMR: '"HnMR (400 MHz, DMSO-d6) & ppm 8,27 (d, J=9,85 Hz, 1H), 8,08 (d,
J=8,08 Hz, 1H), 7,28-7,46 (m, 3 H), 4,99 (br. s, 1H), 2,97 (s, 3H), 1,37-1,60 (m, 4H),
1,25 (s, 6H), 1,08 (s, 6H).

Vi du 6-1: Téng hop 1-alyl-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol

=z | g N
SOR
HO

=

Bude 1: 6-(6-(alyloxy)naphtalen-2-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin:

Thém NaH 60% theo trong lugng (47mg, 1,17mmol) vao dung dich 6-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol (208mg,
0,53mmol) trong DMF (5,3mL) sau d6 thém alyl iodua (54pL, 0,59mmol). Khudy hdn
hop phén tmg & RT trong 10 phit. Pha loéng hdn hgp phan tng thé véi EtOAc. Rira 16p
hitu co bang nuée (5X) va nude mudi, sau d6 1am kho bang Na,SO,, loc va ¢cb dic trong
diéu kién 4p suét giam. Tinh ché san pham thé bing phuong phap HPLC dé tao ra 6-(6-
(alyloxy)naphtalen-2-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin
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(85mg). LCMS Rt = 1,46 phit (didu kién B); MS (M+1) = 431,1. 'HnMR (400 MHz,
CLOROFOM-d) & ppm 8,37 (d, J=1,5 Hz, 1H), 8,20 (dd, J=8,6, 1,8 Hz, 1H), 7,84 (d,
J=8,8 Hz, 1H), 7,83 (d, J=8,6 Hz, 1H), 7,79 (d, J=9,9 Hz, 1H), 7,20-7,25 (m, 1H), 7,19
(d, J=2,3 Hz, 1H), 6,92 (d, J=9,6 Hz, 1H), 6,09-6,23 (m, 1H), 5,51 (dd, J=17,2, 1,5 Hz,
1H), 5,36 (dd, J=10,5, 1,4 Hz, 1H), 5,16-531 (m, 1H), 4,66-4,74 (m, 2H), 3,03 (s, 3H),
“1,76 (dd, J=12,5, 3,4 Hz, 2H), 1,45-1,53 (m, 2H), 1,41 (s, 6H), 1,24 (s, 6H).

Buée 2: 1-alyl-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
ylnaphtalen-2-ol

Dit binh thét cb chta 6-(6-(alyloxy)naphtalen-2-yl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (40mg, 0,09mmol) vao bé diu di dwoc gia
nhiét trude & 220°C trong 10 phit. Sau 10 phit, 1am ngudi binh dén RT. Tinh ché san
phim thé bang phwong phap HPLC (XBridge C8, H,O (dung dich nueée NH,OH 0,1%
1am chét diéu chinh/CH;CN) d tao ra 1-alyl-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol (25mg). LCMS Rt = 1,20 phut (diéu kién B); MS
(M+1) = 431,0. 'HnMR (400 MHz, CLOROFOM-d) § ppm 8,40 (d, J~1,8 Hz, 1H), 8,21
(dd, J=9.,0, 1,9 Hz, 1H), 8,01 (d, J=9,1 Hz, 1H), 7,71-7,86 (m, 2H), 7,17 (d, /=8,8 Hz,
1H), 6,92 (d, J=9,6 Hz, 1H), 6,03-6,21 (m, 1H), 5,18-5,39 (m, 1H), 5,15 (dd, J=6.9, 1,6
Hz, 1H), 5,11 (dd, J=13,9, 1,8 Hz, 1H), 3,88 (d, J=5,6 Hz, 2H), 3,03 (s, 3H), 1,76 (dd,
J=12,4, 3,3 Hz, 2H), 1,43-1,57 (m, 2H), 1,41 (s, 6H), 1,25 (s, 6H).

Vi du 7-1: Téng hop 6-(benzo[b]thiophen-2-yl1)-N-(1,2,2,6,6-pentametylpiperidin-
4-yl)pyridazin-3-amin

S —
N—N

Budec 1: 3-(benzo[b]thiophen-2-yl)-6-clopyridazin

Thém axit benzo[b]thiophen-2-ylboronic (5g, 28,1mmol) va PdCly(dppf),CH,Cl,
(0,69g, 0,84mmol) vao 3,6-diclopyridazin (4,18g, 28,1lmmol) va Na,CO; (8,93g,
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84mmol) trong DME (100mL) va nuéc (25mL). Hat chan khong phan ng va 1am sach
bing N, 3X. Gia nhiét phan tng & 85°C trong 18 gi& va 1am ngudi dén RT. Loc san phim
thd qua xelit va trang bang EtOAc sau d6 la CH,Cl,. C6 diic phan dich loc thé trong didu
kién chan khong va pha lodng trong CH,Cl, va nuGce. Téach 16p hitu co ra, va axit hoa
phan nhii trong con lai bing HCl 1M va chiét bang EtOAc. Rira cac 16p hitu co két hop
béng nude, nude mudi, 1am khod béng MgSO,, loc, va ¢6 dic. Tinh ché san phém tho b%mg
sdc ky silicagel. C6 dic timg phan san pham dé tao ra chét két tia ma duge loc d cho ra
3-(benzo[b]thiophen-2-yl)-6-clopyridazin (2,36g) dudi dang chét rin mau vang sang. Téai
két tinh phan dich loc tir CH;CN dé tao ra 3-(benzo [b]thiophen-2-yl)-6-clopyridazin
(0,46g). LCMS Rt = 1,57 phut (diéu kién B); (M+1) = 247,1.

Budce 2: 6-(benzo[b]thiophen-2-y1)-N-(1,2,2,6,6-pentametylpiperidin-4-
yD)pyridazin-3-amin

Thém 1,2,2,6,6-pentametylpiperidin-4-amin (276mg, 1,62mmol) va DIPEA
(0,14mL, 0,81mmol) vao huyén phu chua 3-(benzo[b]thiophen-2-yl)-6-clopyridazin
(100mg, 0,41mmol) trong n-butanol (2mL) trong 19 vi séng dung tich 2mL. Bit kin binh
phan tng va gia nhiét bing biic xa vi séng trong 180 phut & 180°C. Pha lodng hén hop
phan mg thd trong EtOAc. Rira 16p hiru co bing nuée (5X), nude mudi, lam kho bang
MgSO,, loc 1i ¢6 dic. Tinh ché san phdm thd bing phuong phap HPLC dé tao ra 25mg
6-(benzo[b]thiophen-2-y1)-N-(1,2,2,6,6-pentametylpiperidin-4-yl)pyridazin-3-amin.
LCMS Rt = 0,54 phut (LCMS phuong phap Q); (M+1) = 381,1. '"HnMR (400 MHz,
CLOROFOM-d) 6 ppm 7,73-7,82 (m, 1 H), 7,64-7,73 (m, 1 H), 7,54 (d, J=9,1 Hz, 1 H),
7,53 (s, 1H), 7,21-7,34 (m, 2 H), 6,56 (d, J=9,3 Hz, 1 H), 4,55 (d, J/=7,8 Hz, 1 H), 4,14-
4,32 (m, 1 H), 2,20 (s, 3 H), 1,93 (dd, J=12,4, 3,8 Hz, 2 H), 1,30 (t biéu kién, J=12,1 Hz,
2 H), 1,07 (s, 6 H), 1,10 (s, 6 H).

Vi du 8-1: Tong hop N-alyl-3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)benzamit
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NH

Budc 1: axit 3-metoxy-4-(6-(metyl(2,2,6,6 tetrametylpiperidin-4-

yl)amino)pyridazin-3-yl)benzoic

Thém 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (Hop
chit trung gian 1-1, 100mg, 0,35mmol), axit 4-borono-3-metoxybenzoic (76mg,
0,39mmol), PdCl,(dppf), CH,Cl, (29mg, 0,035mmol), Na,CO; (112mg, 1,06mmol), DMF
(2mL) va nudc (0,5mL) vao lo vi séng. Bit kin 19 vi song nay va gia nhiét trong 10 vi séng
¢ 120°C trong 45 phut. Lam lanh hdn hop phan @ng thd va pha lodng trong nudc va ete.
Chiét 16p chira nu6e bing ete. Pha loang nhii trong tao ra trong nwde va NaOH 1M. Axit
héa tir tir 16p chira nurée bang HCI IM va chiét lai bang ete. Co dic 16p hitu co trong diéu
kién ap suét giam, va tao huyén phu Kkét tha tao ra trong 10mL MeOH va loc. Co dic phﬁn
dich loc va sir dung ma khéng tinh ché thém. LCMS Rt = 0,63 phut (diu kién B); MS
(M+1)=399,0.

Budc 2: Téng hop N-alyl-3-metoxy-4-(6-(métyl(2,2,6,6-tetrametylpiperidin—4-

yl)amino)pyridazin-3-yl)benzamit

Thém TEA (0,40mL, 2,83mmol), alyl amin (0,053mL, 0,71mmol), vd4 HATU
(202mg, 0,53mmol) vao dung dich axit 3-metoxy-4-(6-(metyl(2,2,6,6 tetrametylpiperidin-
4-yl)amino)pyridazin-3-yl)benzoic (0,354mmol) th6 trong DMF (4mL) va CH,Cl, (4mL).
Khuay hén hop phan émg thé & RT qua dém. Toi hdn hop thd bing NaHCOj; chira nude
bio hoa va pha lodng v&i CH,Cl,. Rira 16p hitu co bing nudce (6X), nuée mudi, 1am kho
bang MgSO,, loc, va ¢ dic. Tinh ché san phdm thé bing phwong phap HPLC dé tao ra
N-alyl-3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)benzamit (8,2mg). LCMS Rt = 1,08 phut (diéu kién B); MS (M+1) = 438,1.

Budc 3: Sau phuong phép téng quat 3-2 d6i voi sy khir bao vé metoxy sir dung bo

tribromua, diéu ché N-alyl-3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
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yl)amino)pyridazin-3-yl)benzamit.nMR: '"HnMR (400 MHz, METANOL-d4) 6 ppm 8,14
(d, J=10,10 Hz, 1H), 7,85 (d, J=8,08 Hz, 1H), 7,42 (d, J=1,77 Hz, 1H), 7,39 (dd, J=8,21
Hz, 1,89 Hz, 1H), 7,31 (d, J=9,85 Hz, 1 H), 5,95 (ddt, J=17,18 Hz, 10,36 Hz, 5,43 Hz,
5,43 Hz, 1H), 5,25 (dq, J/=17,18 Hz, 1,60 Hz, 1H), 5,15 (dq, J=10,33 Hz, 1,44 Hz, 1H),
5,11 (br. s, 1H), 4,00 (dt, J=5,49 Hz, 1,55 Hz, 2H), 3,02 (s, 3H), 1,65-1,74 (m, 2H), 1,52-
1,63 (m, 2H), 1,39 (s, 6H), 1,24 (s, 6H).

Vidu9-1: Téng hop 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol

NH

Bude 1: 6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametyl-
piperidin-4-yl)pyridazin-3-amin

1-(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrazol tir
Buéc 3 ciia hop chét trung gian 2-1, dugc ghép do6i v6i hop chét trung gian 1-1 theo cac
phuong phéap ghép d6i Suzuki ti€u chuan nhu duge mo ta trong phuong phéap téng quat 1-
2 d& tao ra 6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametyl-
piperidin-4-yl)pyridazin-3-amin.

Budc 2: 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl1)-5-(1H-
pyrazol-1-yl)phenol

Nhu mé t& trong phuong phap téng quat 3-1, thém thiophenol (0,127mlL,
1,24mmol) vao lo vi séng chira 6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin  (520mg, 1,24mmol) va K,CO;
(171mg, 1,24mmol) trong NMP (5mL). Hut chén khong lo vi séng va nap N, (2X). Gia
nhiét hdn hgp phan tng trong 16 vi séng & 190°C trong 30 phut. Loc hdn hop phan tng
qua xelit (phéu lgc déng g6i sin) rira bing MeOH. Axit hoa phan dich loc dn do pH bing
3 bang cach sir dung dung dich HCI 1M chira nuéc va sau d6 hép phu Ién trén cot SCX
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(10g) chira san metanol. Rira c6t nhiéu 1an bing metanol sau d6 rira giai bing amoniac 2N
trong dung dich metanol. Thu lai san ph?lm va c6 dac trong chan khong dé tao ra san
phdm thé ma dugc tinh ché bing HPLC thu san phim theo cac didu kién co ban dé tao ra
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-1-
yl)phenol (198mg, MS: 407,25 [M+H'], LC/MS Rt = 0,53 phut (LCMS phuong phap Q);
"HnMR (400 MHz, CLOROFOM-d) & ppm 7,86 (d, J=2,02 Hz, 1H), 7,71 (d, /~=10,11 Hz,
1H), 7,63 (d, J/=1,52 Hz, 1H), 7,54 (d, J=8,59 Hz, 1H), 7,21-7,30 (m, 2H), 6,91 (d, J=9,60
Hz, 1H) 6,31-6,41 (m, 1H), 4,76-4,95 (m, 1H), 2,89-3,01 (m, 3H), 1,62 (dd, J=12,13, 3,54
Hz, 2H), 1,34 (br. s, 2H), 1,27 (s, 6H), 1,10 (s, 6H).

Vi du 10-1: Téng hop 5-(5-metyl-oxazol-2-yl)-2-{6-[metyl-(2,2,6,6-tetrametyl-
piperidin-4-yl)-amino]-pyridazin-3-yl}-phenol

NH

Budc 1: 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
y1)-N-(prop-2-yn-1-yl)benzamit

Thém propargyl amin (129mg, 2,33mmol), DIPEA (0,82mL, 4,67mmol) va HATU
(887mg, 2,33mmol) vao dung dich axit 3-metoxy-4-(6-(metyl-(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)benzoic thé (620mg, 1,56mmol) trong
DMF (10mL) va CH,Cl, (10mL). Khudy hén hop phan @ng & RT qua dém, sau d6 pha
lodng v6&i nude va EtOAc. Tach cac 16p va c6 dic 16p chira nuwde va hoa tan timg phin
trong MeOH. Loc két tha mau tréng thu duoc, va ¢6 dic ph?ln dich loc MeOH. Hoa tan
phﬁn dich loc trong MeOH va loc két tua thu duge. Co dic ph'?m dich loc va tinh ché b?lng
phuong phap HPLC (cot sunfire C18, CH;CN/H,0 20% dén CH5CN 100%, NH,OH aq.
0,1% lam chét diéu chinh) dé tao ra 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
ylamino)pyridazin-3-yl)-N-(prop-2-yn-1-yl)benzamit (190mg). LCMS Rt = 0,86 phut
(diéu kién B); MS (M+1) = 436,3. "HnMR (400 MHz, METANOL-d,) § ppm 7,82 (d,
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J=9,6 Hz, 1 H), 7,73 (d, J=8,1 Hz, 1 H), 7,58 (d, /=1,5 Hz, 1 H), 7,52 (dd, J=7,8, 1,5 Hz,
1 H), 7,10 (d, J=9,6 Hz, 1 H), 5,15-5,27 (m, 1H), 4,18 (d, /=2,3 Hz, 2 H), 3,93 (s, 3 H),
2,99 (s, 3 H), 2,63 (1, J=2,5 Hz, 1 H), 1,67 (dd, J=12,5, 3,4 Hz, 2 H), 1,54 (t, /~12,5 Hz, 2
H), 1,33 (s, 6 H), 1,20 (s, 6 H).

Budce 2: 6-(2-metoxy-4-(5-metyloxazol-2-yl)phenyl)-N-metyl-N-(2,2,6,6-
tetrametyl-piperidin-4-yl)pyridazin-3-amin

Thém NaH 60% theo trong lugng (52mg, 1,31mmol) vao dung dich 3-metoxy-4-
(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-N-(prop-2-yn-1-
yl)benzamit (190mg, 0,44mmol) trong dioxan (8mL). Hdi lru phan tmg trong 5 gid, sau
d6 1am ngudi dén RT va pha lodng trong EtOAc va nudc. Rira 16p hitu co bang nuéc,
nude mudi, lam khd bing Na,SO,, loc, va cd dac trong didu kién ap suét giam. Tinh ché
vat liéu thd bang phuong phip HPLC dé tao ra 6-(2-metoxy-4-(5-metyloxazol-2-
yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (106mg).
LCMS Rt = 0,97 phut (diéu kién B); MS (M+1) = 436,3. 'HnMR (400 MHz,
CLOROFOM-d) 6 ppm 8,08 (d, /=8,1 Hz, 1H), 7,85 (d, J/=9,6 Hz, 1H), 7,72 (dd, J=8,1,
1,5 Hz, 1H), 7,65 (d, J=1,3 Hz, 1H), 6,88 (s, 1H), 6,82 (d, J/=9,6 Hz, 1H), 5,20-5,39 (m,
1H), 3,96 (s, 3H), 2,99 (s, 3H), 2,43 (s, 3H), 1,74 (dd, J=12.,4, 3,3 Hz, 2H), 1,47-1,59 (m,
2H), 1,43 (s, 6H), 1,31 (s, 6H).

Budc 3. 5-(5-Metyl-oxazol-2-yl)-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-
amino|-pyridazin-3-yl}-phenol

Thém Lil khan (292mg, 2,18mmol) vao dung dich 6-(2-metoxy-4-(5-metyloxazol-
2-yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (106mg,
0,24mmol) trong 2,4,6 colidin (8mL, 1am khé bang MgSO;, va loc). Khudy hdn hop phéan
tmg & 170°C trong 4 gid, sau d6 1am lanh va pha lodng bang lvong nhé MeOH va EtOAc
(150mL) va H,O (30mL). Rira 16p hitu co bing nude mudi, 1am khé bang Na,SO,, loc va
cd dic trong diéu kién 4p sudt giam. Tinh ché san phim thd bing phuong phap HPLC dé
tao ra 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(5-
metyloxazol-2-yl)phenol (49mg). LCMS Rt = 0,55 phat (LCMS phuong phap Q); MS
(M+1) = 422,3. '"HnMR (400 MHz, METANOL-d4) & ppm 8,12 (d, J=9,9 Hz, 1H), 7,86
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(d, J=8,8 Hz, 1H), 7,53 (dd, J=6,1, 1,8 Hz, 1H), 7,51 (s, 1H), 7,30 (d, J=10,1 Hz, 1H),
6,92 (d, J=1,0 Hz, 1H), 5,03-5,14 (m, 1H), 3,01 (s, 3H), 2,43 (d, J=1,2 Hz, 3H), 1,68 (dd,
J=12,6, 3,5 Hz, 2H), 1,56 (t, J=12,3 Hz, 2H), 1,37 (s, 6H), 1,21 (s, 6H).

Vi du 11-1: Téng hop 5-(4-hydroxymetyl)- 1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

Ho\);/N

NH

Buée 1. (1-(4-bromo-3-metoxyphenyl)-1H-pyrazol-4-yl)metanol

Két hop hdn hop 4-(hydroxymetyl)pyrazol (500mg, 5,10mmol), salixylaldoxim
(140mg, 1,019mmol), xesi cacbonat (4,98¢g, 15,29mmol), dé)ng oxit (58,2mg, 0,306mmol),
iodobromoanisol (1,59g, 5,10mmol) va N, N-dimetyl-formamit (10mL) trong éng vi séng
c6 gin miéng nap N, va thanh khudy tir. Khudy hdn hop phan tng trong moi treong khi
nito & 90°C qua dém. Lam lanh hon hop phan tng d&én RT, sau dé loc qua xelit, va cd dic
phan dich loc trong chin khéng. Tinh ché vat liéu thd bang phuong phap sic ky cot
(EtOAc 10% dén 60% trong heptan) dé tao ra (1-(4-bromo-3-metoxyphenyl)-1H-pyrazol-
4-yl)metanol (800 mg, MS: 285,3 [M+H'].)

Bué6c 2. (1-(3-metoxy-4-(4.4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrazol-4-yl)metanol

Thém (1-(4-bromo-3-metoxyphenyl)-1H-pyrazol-4-yl)metanol (400mg,
1,41mmol), bis(pinacolato)diboron (538mg, 2,12mmol), kali axetat (415mg, 4,24mmol),
PdCly(dppf) (103mg, 0,14mmol), va dppf (78mg, 0,14mmol) vao lo vi séng, sau d6 thém
1,4-dioxan (6mL). Lam sach hdn hop phan tmg bang N, va khudy trong didu kién N, &
90°C qua dém. Loc hdn hgp phan tng qua phéu loc mdt 14n va ¢ dic trong chin khong.
Tinh ché bing phwong phép sic ky cot ( EtOAc 10% dén 60% trong heptan) tao ra (1-(3-
metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)- 1 H-pyrazol-4-yl)metanol
(300 mg, MS: 331,2 [M+H+].).
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Budc 3. (1-(3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)-1H-pyrazol-4-yl)metanol

Thém (1-(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrazol-4-yl)metanol (87mg, 0,26mmol), 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin hop chit trung gian 1-1 (74,5mg, 0,26mmol), kali phosphat (168mg,
0,79mmol), Pd,(dba); (12,06mg, 0,01lmmol), va SPhos (10,82mg, 0,03mmol) vao lo vi
song, sau d6 thém 1,4-dioxan (SmL)/H,O (1mL). Lam sach binh bing N, trong 10 phut va
gia nhiét hdn hop phan tmg & 100°C trong 16 vi séng trong mot giyy. C6 dic hdn hop phan
g trong chan khong. Piéu chinh vét lidu thé dén d6 pH bing 3 bang cach st dung dung
dich chira nude HCI 1M va tai 1én ¢ot SCX. Rira vat liéu tho bﬁng metanol sau d6 rira giai
bang amoniac 2N trong metanol. C6 dic phin chira sén phim dé tao ra (1-(3-metoxy-4-
(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-1H-pyrazol-4-
yl)metanol (100 mg, MS: 451,4 [M+H+].).

Budéce 4. 5-(4-(hydroxymetyl)-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

Sau phwong phap tong quét 3-1 tiéu chudn dbi voi su khir bao vé metoxy, da tao ra
hop chit néu & d& muc nay dudi dang bdt mau vang nhat (30mg). MS: 437,2 [M+H'],
LCMS Rt = 0,48 phit (LCMS phuong phap Q); 'HnMR (400 MHz, CLOROFOM-d) &
ppm 7,88 (s, 1H), 7,73 (d, /=10,11 Hz, 1H), 7,65 (s, 1H), 7,55 (d, J/=8,08 Hz, 1 H), 7,20-
7,27 (m, 2H), 6,93 (d, J=10,11 Hz, 1H), 4,86 (t, J=12,13 Hz, 1H), 4,61 (s, 2H), 2,91-2,98
(m, 3H), 1,62 (dd, J/=12,38, 3,28 Hz, 2H), 1,32-1,37 (m, 2H), 1,28 (s, 6H), 1,11 (s, 6H).

Vi du 12-1: Téng hop 5-(1H-imidazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametyl-
piperidin-4-yl)amino)pyridazin-3-yl)phenol

N=\ 7/ \ /
N—4< ?F—{ >N
~/ N=N

OH
NH

Budce 1. 1-(4-bromo-3-metoxyphenyl)-1H-imidazol
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Két hop hdn hop gbébm 2-(2-pyridyl)benzimidazol (287mg, 1,469mmol), xesi
cacbonat (5,98g, 18,36mmol), ddng (I) iodua (280mg, 1,469mmol) va DMF (5mL) trong
lo vi séng c6 gin miéng nap N, va thanh khudy tir. Gia nhiét hdn hop huyén phu dic nay
6 60°C trong 1 gid, sau d6 thém imidazol (500mg, 7,34mmol) va 1-bromo-4-iodo-2-
metoxybenzen (2,3g, 7,34mmol). Gia nhiét hén hgp phan tng & 90°C trong 2 ngay. Loc
hén hop phan tng qua xelit, rira bing EtOAc, va c¢d dic trong chan khong. Tinh ché vt
liéu thd bang phurrong phap sic ky silicagel (EtOAc 10% dén 40% trong heptan) dé tao ra
1-(4-bromo-3-metoxyphenyl)-1H-imidazol (1,25g, MS: 255,2 [M+H']).

Bude 2. Axit (4-(1H-imidazol-1-yl)-2-metoxyphenyl)boronic

Thém tung giot n-butyl liti 2,5M trong hexan (0,348ml, 0,869mmol) vao dung dich
da khudy 1-(4-bromo-3-metoxyphenyl)-1H-imidazol trong THF (5mL) & -78°C trong 15
phiit. Sau khi thém xong, khudy dung dich phan ting & -78°C trong 15 phut, va thém
trimetyl borat (0,353mL, 3,16mmol) vao. Lam 4m phan Gng dén RT, va tiép tuc khudy
qua dém. T6i phan tig bang dung dich HCI 1M chita nudc dén d6 pH bing 2, pha loang
v6i nude va chiét bing DCM (3x). C6 didc san phdm con lai trong dung dich chtra nuée
trong chan khong dé tao ra axit (4-(1H-imidazol-1-yl)-2-metoxyphenyl)boronic thd (120
mg, MS: 219,2 [M+H')).

Budc 3. 6-(4-(1H-imidazol-1-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Thém axit (4-(1H-imidazol-1-yl)-2-metoxyphenyl)boronic (120mg, 0,55mmol), 6-
clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin hop chit trung gian 1-1
(156mg, 0,55mmol), kali phosphat (351mg, 1,65mmol), Pd,(dba); (25,2mg, 0,028mmol),
va SPhos (22,6mg, 0,05mmol) vao 19 vi song, sau d6 thém 1,4-dioxan (2 mL)/H,O
(0,5mL). Lam sach lo bang N, trong 10 phiit va gia nhiét hdn hop phan tmg & 100°C
trong 16 vi séng trong 40 phiit. C6 dic hdn hop phan Umg trong chan khéng va diéu chinh
dén do pH bing 3 bang dung dich HC1 1M chira nuée, sau d6 tai 1én cot SCX. Rira cot
bang metanol va rira giai bang NH; 2N trong metanol. C6 dic phan chira san phdm dé tao
ra 6-(4-(1H-imidazol-1-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametyl-piperidin-4-
yl)pyridazin-3-amin (90mg, MS: 421,4 [M+H"]).
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Budce 4: 5-(1H-imidazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametyl-piperidin-4-
yl)amino)pyridazin-3-yl)phenol

Sau phuong phép tong quat 3-1 d6i véi su khir bao vé metoxy str dung thiophenol,
dd thu dugc 5-(1H-imidazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametyl-piperidin-4-yl)amino-
)pyridazin-3-yl)phenol duéi dang bot mau vang nhat (8mg, MS: 407,2 [M+H+], LCMS
Rt = 0,40 phut (LCMS phuong phap Q); "HnMR (400 MHz, CLOROFOM-d) & ppm 7,82
(br. s, 1H), 7,70 (d, J=10,11 Hz, 1H), 7,55 (d, J=8,59 Hz, 1H), 7,23 (br. s, 1H), 7,12 (br. s,
1H), 7,02 (d, J=2,02 Hz, 1H), 6,92 (d, J=10,11 Hz, 1H), 6,85 (dd, J=8,59, 2,02 Hz, 1H),
4,86-4,92 (m, 1H), 2,94 (s, 3H), 1,62 (dd, J=12,63, 3,54 Hz, 2H), 1,36 (br. s, 2H), 1,28 (s,
6H), 1,11 (s, 6H).

Vi du 13-1: Téng hop 5-(4-amino-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

NH

Budc 1: 1-(4-bromo-3-metoxyphenyl)-1H-pyrazol-4-amin

Két hop hén hop gdm pyrazol-4-amin dihydroclorua (0,75g, 4,79mmol),
salixylaldoxim (0,131g, 0,96mmol), xesi cacbonat (4,69g, 14,38mmol), ddng oxit (0,06g,
0,29mmol), 1-bromo-4-iodo-2-metoxybenzen (1,5g, 4,79mmol) va N, N-dimetyl-
formamit (SmL) trong 1o vi séng c¢6 gan miéng nap N, va thanh khudy tir. Khudy hdn hop
phén Ung trong moéi trudng khi nito & 90°C qua dém. Lam ngudi dung dich thu dwgce dén
RT, sau d6 loc qua xelit va c6 dic phan dich loc trong chan khong. Tinh ché vt liéu tho
bang phuong phap sic ky silicagel (10% dén 60% EtOAc trong heptan) dé tao ra 1-(4-
bromo-3-metoxyphenyl)-1H-pyrazol-4-amin (250 mg, MS: 270,2 [M+H")).

Budc 2: 1-(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-

pyrazol-4-amin
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Thém  1-(4-bromo-3-metoxyphenyl)-1H-pyrazol-4-amin (250mg, 0,93mmol),
bis(pinacolato)diboron (355mg, 1,39mmol), kali axetat (543mg, 5,59mmol), PdCl,(dppf)
(68,20mg, 0,09mmol), va dppf (51,70mg, 0,09mmol) vao lo vi séng, sau d6 thém vao 1,4-
dioxan (2mL). Lam sach hdn hop phan tig bang N, va khudy trong diéu kién N, & 90°C
qua dém. Loc hén hop phan ng qua phéu loc dung mot lan, cd dic trong chan khong, va
tinh ché bang sic ky cot (EtOAc 10% dén 60% trong heptan) dé tao ra 1-(3-metoxy-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrazol-4-amin  (160mg, MS:
316,2 [M+H')).

Bude 3:  6-(4-(4-amino-1H-pyrazol-1-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Thém 1-(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrazol-4-amin (92mg, 0,29mmol), 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin hop chét trung gian 1-1 (75mg, 0,27mmol), kali phosphat (169mg,
0,78mmol), Pd,(dba); (12,14mg, 0,01mmol), va SPhos (10,89mg, 0,03mmol) vao lo vi
song, sau d6 thém 1,4-dioxan vao (1mL)/H,O (0,2mL). Lam sach binh bing N, trong 10
phut va gia nhiét hon hop phan ttng & 100°C trong 16 phéan mg vi séng trong mot gio. Co
dic hon hop phan ting trong chin khong, sau d6 didu chinh vat lidu tho dén o pH bing 3
bang cach sir dung dung dich chtra nuéec HCI 1M, sau d6 tai 1én c6t SCX. Rira cot b%mg
metanol sau d6 rira giai bing amoniac 2N trong metanol. Cé dic phan chira san phim &
tao ra 6-(4-(4-amino-1H-pyrazol-1-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (100mg, MS: 436,4 [M+H].).

Buéc 4: 5-(4-amino-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Nhu mé ta trong phuong phép tong quat 3-1, thém thiophenol (0,02 mL, 0,23
mmol) vao lo vi séng chira 6-(4-(4-amino-1H-pyrazol-1-yl)-2-metoxyphenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin  (100mg, 0,23mmol) va K,CO;
(31,7mg, 0,23mmol) vanMP (2mL). Hat chan khong 19 vi séng va nap N, (2X). Gia nhiét
hén hop phan tng trong 16 phan @mg vi séng & 190°C trong 20 phut, sau d6 loc qua xelit
(phéu loc déng gobi sin) biang metanol. Axit héa phin dich loc dén do pH bing 3 bing
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cach str dung dung dich HCI IM chira nudc va sau d6 hap phu 1én trén cot SCX da chira
sin metanol. Rira cot nhidu lan bing metanol sau d6 rira giai bing amoniac 2N trong dung
dich metanol. Thu lai dung méi rira giai, cd dic trong chan khéng, sau d6 tinh ché bfmg
phwong phap HPLC thu san phdm trong cic diéu kién co ban dé tao ra 5-(4-amino-1H-
pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol
(50mg, MS: 422,26 [M+H']; LCMS Rt = 0,43 phut (LCMS phuong phap Q); 'HnMR
(400 MHz, CLOROFOM-d) & ppm 7,68 (d, J=10,11 Hz, 1H), 7,49 (d, J/=8,59 Hz, 1H),
7,43 (s, 1H), 7,29 (s, 1H), 7,18 (dd, J=8,59, 2,53 Hz, 1H), 7,12 (d, J=2,02 Hz, 1H), 6,89
(d, J=9,60 Hz, 1H), 4,77-4,93 (m, 1H), 2,92 (s, 3H), 1,61 (dd, /~=12,38, 3,28 Hz, 2H), 1,33
(t,J/~=12,38 Hz, 2H), 1,27 (s, 6H), 1,10 (s, 6H).

Vi du 14-1: Téng hop 5-(4-amino-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

HN:} C:: N=N "

OH
NH

Budce 1: 3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol

Thém 4-bromo-3-metoxyphenol (1,0g, 4,93mmol), bis(pinacolato)diboron (1,88g,
7,39mmol), kali axetat (2,41g, 24,63mmol), PdCl,(dppf) (0,36g, 0,49mmol), dppf (0,27g,
0,49mmol), va 1,4-dioxan (10mL) vao lo vi séng dung tich 25mL. Lam sach dung dich
phén vmg bang nito (3X) va khudy & 90°C qua dém. Loc hdn hop phan ung qua xelit va
rira banh loc bﬁng EtOAc. Co dic phﬁn dich lgc trong chan khong dé tao ra chit rin mau
ndu ma dugc tinh ché bing phuong phip sic ky silicagel (EtOAc 10%-50%
EtOAc/Heptan) dé tao ra 3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol
(700 mg, MS: 251,4 [M+H"].).

Budc 2: 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yD)phenol
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Thém 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDphenol (500mg, 2,0mmol), 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin hop chét trung gian 1-1 (565mg, 2,0mmol), kali phosphat (1,27g,
6,0mmol), Pd,(dba); (92mg, 0,1mmol), va SPhos (82mg, 0,2mmol) vao lo vi séng, sau d6
thém 1,4-dioxan (5SmL)/H,0 (1mL) vao. Lam sach lo bang N, trong 10 phut va gia nhiét
hén hop phéan ting & 100°C trong 16 phan tmg vi séng trong mot gid. Co dic hén hop phan
{ing trong chin khong va didu chinh vat liéu tho dén d6 pH bing 3 bang cach sir dung HCl
chtra nude 1M, sau d6 tai 1én c6t SCX. Rira vat liéu tho béng metanol sau do rira giai
bang amoniac 2N trong metanol. Thu lai phan san phim va 1am kho dé tao ra 3-metoxy-4-
(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol, dugc sit dung ma
khong tinh ché thém.

Budce 3: 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl triflometansulfonat

Thém trietylamin (0,113mL, 0,810mmol) vao dung dich 3-metoxy-4-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol (120mg, 0,32mmol)
trong DCM (2mL) & RT. Lam lanh hon hop phan tmg dén 0°C, sau d6 thém N-
phenyltriflometansulfonimit (116mg, 0,32mmol) vao. Lam 4m hdn hop phan tng dén RT
va khudy trong 2h. T6i phén mg bing dung dich natri bicacbonat chtta nuéc va chiét
bang DCM. Lam khé 16p hitu co bing natri sulfat, loc va cé dic dé tao ra san phim thd
ma dugc diéu chinh dén d6 pH bang 3 bang céch st dung dung dich HCI 1M chira nude
va tai 1én cot SCX. Rira san phim thé bing metanol sau do6 rira giai bing amoniac 2N
trong metanol. Thu lai cic phin sin phim va lam kho dé tao ra 3-metoxy-4-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl triflometansulfonat
(140mg, MS: 503,4 [M+H].).

Budc 4: 6-(2-metoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Thém  3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDphenyl triflometansulfonat (60mg, 0,12mmol), axit 1H-pyrazol-4-boronic (25,5mg,
0,13mmol), kali phosphat (76mg, 0,36mmol), Pd,(dba); (6mg, 5,9umol), va SPhos (5mg,
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0,012mmol) vao lo vi séng, sau d6 thém 1,4-dioxan (1mL)/H,0 (0,2mL) vao. Lam sach
lo bang N, trong 10 phut va gia nhiét hdn hop phan tmng & 100°C trong 10 vi séng trong
mdt gid. C6 ddc hdn hop phan ung trong chan khong, va san phim thd duge didu chinh
dén @6 pH bang 3 bing cach si dung HCI chira nude 1M , sau d6 tai 1én c6t SCX. Rira
san phdm thé bing metanol sau d6 rira giai bing amoniac 2N trong metanol. Thu lai c4c
phin san phim va lam kho dé tao ra 6-(2-metoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (MS: 421,4 [M+H'].).

Budce 5: 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-
pyrazol-4-yl)phenol

Sau phuong phap tong quat 3-1 d8i véi su khir bao vé metoxy st dung thiophenol,
dd tao ra 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-
pyrazol-4-yl)phenol dudi dang bot mau vang nhat (8mg, MS: 407,2 [M+H']; LCMS Rt =
0,48 phit (LCMS phuong phap Q); 'HnMR (400 MHz, CLOROFOM-d) & ppm 7,83 (s,
2H), 7,75 (d, J=10,11 Hz, 1H), 7,51 (d, J=8,08 Hz, 1H), 7,13-7,17 (m, 1H), 7,01 (d,
J=8,08 Hz, 1H), 6,93 (d, /=10,11 Hz, 1H), 4,85 (t, J=12,38 Hz, 1H), 2,94 (s, 3H), 1,63
(dd, J=12,13, 3,03 Hz, 2H), 1,36 (t, /~12,38 Hz, 2H), 1,29 (s, 6H), 1,13 (s, 6H).

Vi du 15-1: Téng hop 5-(3-amino-pyrazol-1-yl)-2-{6-[metyl-(2,2,6,6-tetrametyl-
piperidin-4-yl)-amino]-pyridazin-3-yl}-phenol

NH

N<
Budc 1: 1-(4-bromo-3-metoxyphenyl)-3-nitro-1H-pyrazol

Khir khi hén hgp gdm 1-bromo-4-iodo-2-metoxybenzen (3,99¢g, 12,75mmol), 3-
nitro-1H-pyrazol (1,730g, 15,30mmol), salixylaldoxim (0,350g, 2,55mmol), Cu,O
(0,146g, 1,020mmol) va Cs,CO; (6,23g, 19,13mmol) trong DMF (13mL) bang N, va gia
nhiét & 95°C qua dém. Sau khi 1am ngudi dén RT, loc hdn hop qua xelit va rﬁa bing
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EtOAc. Rira phén dich loc béng nude va nude mudi. Lam kho dung dich hitu co qua
Na,SOy, loc va cd ddc trong chin khong. Tao huyén phu phe‘in cédn trong MeOH/DCM 5%,
va loc phan két tia, rira bing MeOH/DCM 5%, va lam khé dé tao ra 2,3 g 1-(4-bromo-3-
metoxyphenyl)-3-nitro-1H-pyrazol dudi dang chat rin mau tring. Phan dich loc tir qua
trinh diéu ché & trén dugc tinh ché bing phuong phap sic ky silicagel
(EtOAc/Heptan=10:90 dén 50:50) dé tao ra 760mg 1-(4-bromo-3-metoxyphenyl)-3-nitro-

1H-pyrazol nita du6i dang chét rin mau vang nhat.
Budc 2: 1-(4-bromo-3-metoxyphenyl)-1H-pyrazol-3-amin

Thém byi kém (2,52¢, 38,6mmol) vao hdn hop gdm 1-(4-bromo-3-metoxyphenyl)-
3-nitro-1H-pyrazol (2,3g, 7,72mmol) trong DCM (24mL) va axit axetic (6,18mL,
108mmol) & 0°C. Khudy hén hop phén tng & 0°C dén RT qua dém. Loc hdn hop phan
ng qua xelit, rira bang EtOAc va cb dic trong chan khong. Tinh ché phén cin bing
phuong phép séc ky silica (EtOAc/heptan=10:90 dén 50:50) d tao ra bot mau tring ma
dugc hoa tan trong 6mL toluen, cd dic va 1am khdé dé tao ra 1,9g 1-(4-bromo-3-

metoxyphenyl)-1H-pyrazol-3-amin dudi dang bt mau tring.

Buée 3. 1-(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-

pyrazol-3-amin

Gia nhiét hdn hop phan tmg di khir khi gdm 1-(4-bromo-3-metoxyphenyl)-1H-
pyrazol-3-amin (1g, 3,73mmol), bis(pinacolato) diboron (1,989g, 7,83mmol), Pd(dppf)Cl,
(0,273g, 0,373mmol), dppf (0,207g, 0,373mmol) va kali axetat (2,56g, 26,1mmol) trong
1,4-dioxan (10mL) & 88°C qua dém. Sau khi 1am ngudi @n RT, loc hdn hop qua xelit va
rira bang EtOAc. C6 dic phin dich loc va tinh ché phan cin bing phwong phap séc ky
silicagel (EtOAc/heptan=10:90 dén 50:50, sau d6 50:50 dén 60:40) d8 tao ra 930mg 1-(3-
metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrazol-3-amin ~ dang

chat ran mau trang.

Budc 4. 6-(4-(3-amino-1H-pyrazol-1-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin
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Gia nhiét hon hop phan tmg di khir khi gdm 1-(3-metoxy-4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrazol-3-amin  (474mg, 1,505mmol), 6-clo-N-
metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin hop chit trung gian 1-1
(370mg, 1,30mmol), tetrakis(triphenylphosphin)paladi(0) (76mg, 0,065mmol) va
NaHCO; 1M (330mg, 3,92mmol) trong 1,4-dioxan (7mL) va nuéc (2,3mL) & 100°C
trong 14 h. Sau khi 1am ngudi dén RT, loc hdn hop qua xelit, rira bzling EtOAc, va ¢6 dic
phin dich loc. Tao huyén phu phén cin trong MeOH, axit héa dén do pH bing 2-3 bing
cach sir dung HCI chira nude 1M va ti 1én cft SCX 10g. Rira cot bing MeOH, sau d6 ria
giai bang NH; 2N trong MeOH. C6 dic cic phén thu dugc @ tao ra diu mau nau nhat,
ma duge xir Iy bang ete va cd dic dé tao ra 570mg 6-(4-(3-amino-1H-pyrazol-1-yl)-2-
metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin duéi dang

chat ran mau nau nhat.

Bu6e 5. 5-(3-amino-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Gia nhiét hoén hop di khir khi gbm 6-(4-(3-amino-1H-pyrazol-1-yl)-2-
metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin ~ (135mg,
0,310mmol), K,CO; (42,8mg, 0,310mmol) va thiophenol (0,032mL, 0,310mmol) trong
NMP (2mL) & 190°C trong didu kién phat xa vi séng trong 20 min. Sau khi thém vao
0,05mmol thiophenol va K,COs, gia nhiét hén hop & 190°C trong diéu kién phat xa vi
song trong 10 phut nita. Axit héa hdn hop dén d6 pH bing 2-3 bang dung dich HCI chira
nude 1M, sau d6 tai 1én cot SCX Sg. Rira ¢t bing MeOH va rira giai bing NH; 2N trong
MeOH. Cb dic cic phan thu dwgc va hoa tan trong hdn hop gdm MeOH va DMSO, sau
d6 tinh ché bang phwong phiap HPLC thu sin phim @& tao ra 95mg 5-(3-amino-1H-
pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol
dudi dang chit rin mau vang sim. LCMS Rt = 0,47 phut (LCMS phuwong phap Q), MS
(M+1) =422,3, HRMS: 422,2672 [M+H"].

'"HnMR (400 MHz, METANOL-d4) § ppm 8,08 (d, J=10,10 Hz, 1H), 7,98 (d,
J=3,03 Hz, 1H), 7,80 (d, J=9,09 Hz, 1H), 7,31 (d, J=10,10 Hz, 1H), 7,15-7,22 (m, 2H),

-99-



21931

5,91 (d, J=2,53 Hz, 1H), 5,06 (m, 1H), 3,01 (s, 3H), 1,70 (m, 2H), 1,51-1,65 (m, 2H),
1,39 (s, 6H), 1,24 (s, 6H).
Céc hop chit cudi sau duge didu ché bang cach st dung quy trinh twong ty nhu

trong céc vi du 9-1 d&én 15-1, va phwong phap téng quat nhu tém tit trong muc cac

phwong phép tong quat.
Céc diéu
kién LCMS
Vi du Hop chit 'HnMR 400 MHz
M+1, Rt

CLOROFOM-d & 13,75
(s, 1H), 7,71-7,80 (m,
2H), 7,68 (s, 1H), 7,49 (d,
J= 8,6 Hz, 1H), 7,11 (d,
J=2,0 Hz, 1H), 6,89-7,01
5206 (m, 2H), 5,00 (m, 1H),
4,20 (t, J= 6,6 Hz, 2H),
3,58-3,69 (m, 4H), 2,93
Q (s, 3H), 2,77 (t, J= 6,6
Hz, 2H), 2,39-2,48 (m,
4H), 1,65 (dd, J= 12,4,
3,3 Hz, 2H), 1,51 (br. s.,
2H), 1,36 (br. s, 6H),
1,18-1,31 (m, 6H)

16-1 | 2-(6-(metyl(2,2,6,6- 0,43 phit
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1-(2-
morpholino-etyl)-1H-pyrazol-4-
yl)phenol

CLOROFOM-d d 13,75
4214

NH (br. s., 1H), 7,70-7,77 (m,
16-2 0,51 phut 2H), 7,56 (s, 1H), 7,48 (d,
Q J= 8,6 Hz, 1H), 7,06-7,12

(m, 1H), 6,89-7,00 (m,
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2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1-
metyl-1H-pyrazol-4-yl)phenol

2H), 4,82 (t, J= 12,4 Hz,
1H), 3,87 (s, 3H), 2,91-
2,98 (m, 3H), 1,63 (dd,
J= 124, 3,3 Hz, 2H),
1,34 (t, J= 12,4 Hz, 2H),
1,28 (s, 6H), 1,09-1,14
(m, 6H)

16-3

5-(5-amino-1H-pyrazol-1-yl)-2-

(6-(metyl-
piperidin-4-yl)amino) pyridazin-

(2,2,6,6-tetrametyl-

3-yDphenol

4223
0,43 phut

Q

METANOL-d4 8,08 (d,
J = 10,11 Hz, 1H), 7,87
(d, J= 8,59 Hz, 1H), 7,36
(d, J=2,02 Hz, 1 H), 7,29
(d, J= 9,60 Hz, 1H), 7,06-
7,21 (m, 2H), 7,06-7,21
(m, 2H), 5,62 (d, J= 2,02
Hz, 1H), 4,97-5,19 (m,
1H), 3,02 (s, 3H), 1,70
(dd, J= 12,63, 3,54 Hz,
2H), 1,56 (t, J= 12,13 Hz,
2H), 1,38 (s, 6H), 1,22 (s,
6H)

16-4

|
=N z | N
\
QN X N NH
N
OH

2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-4-(1H-
pyrazol-1-yl)phenol, HCI

407,2
0,51 phit

Q

CLOROFOM-d § 8,69 (d,
J= 11,8 Hz, 1H), 8,51 (d,
J= 2,0 Hz, 1H), 8,41 (d,
J= 9.8 Hz, 1H), 8,24 (d,
J=2,8 Hz, 1H), 7,65-7,80
(m, 3H), 7,52 (d, J= 9,8
Hz, 1H), 7,08 (d, J= 8.8
Hz, 1H), 6,48-6,59 (m,
1H), 5,09-5,22 (m, 1H),
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3,01 (s, 3H), 1,79-1,98
(m, 4H), 1,53 (s, 6H),
1,42 (s, 6H)

METANOL-d4 § 7,99 (s,
1H), 7,91 (d, J= 9,6 Hz,
1H), 7,70 (d, /= 8,6 Hz,
1H), 7,63 (s, 1H), 7,20-

. 4374 7,29 (m, 3H), 6,40-6,44

: (m, 1H), 5,08-5,24 (m,

16-5 051phit 1111y 366 (¢, J= 6.1 Ha,

2-{6-[(2-hydroxy-etyl)-(2,2,6,6- |Q 2H), 3,47-3,56 (m, 2H),

tetrametyl-piperidin-4-yl)- 2,13 (t, J= 12,9 Hz, 2H),

amino|-pyridazin-3-yl}-5- 1,82-1,94 (m, 2H), 1,56
pyrazol-1-yl-phenol : (s, 6H), 1,48 (s, 6H)

Vi du 17-1: Téng hop 2-(6-(piperidin-4-yloxy)pyridazin-3-yl)-5-(1H-pyrazol-1-
yl)phenol

NH

&
=N

Budc 1. tert-butyl 4-((6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin-3-
yl)oxy)-piperidin-1-carboxylat

Thém kali tert-butoxit (1,0M trong THF, 0,82mL, 0,82mmol) vao tert-butyl 4-
hydroxypiperidin-1-carboxylat (0,17g, 0,82mmol) trong THF (3mL) & 0°C va khudy hén
hop trong 10 phut & 0°C. Thém 3-clo-6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin
hop chit trung gian 2-1 (0,13g, 0,45mmol) vao phan tmg & 0°C va khudy hdn hop trong 1
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h & RT. Sau qua trinh bay hoi trong diéu kién 4p suét giam, tinh ché vat liéu thé bing
phuong phép séc ky silicagel (EtOAc 70 dén 100% trong heptan) dé tao ra tert-butyl 4-
((6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin-3-yl)oxy)piperidin-1-carboxylat
(0,18g, 89%) duéi dang chat rin khéng mau.

Budce 2: 3-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-6-(piperidin-4-yloxy)pyridazin

Thém axit trifloaxetic (ImL) vao tert-butyl 4-((6-(2-metoxy-4-(1H-pyrazol-1-
yDphenyl)pyridazin-3-yl)oxy)piperidin-1-carboxylat (0,18¢, 0,40mmol) trong DCM
(3mL) & 0°C. Khudy hén hop phan tng trong 1 h & RT. Thém hdn hop phan g vao
dung dich NaOH (1M) chita nuéc va chiét pha nuéc bang CLOROFOM/propan-2-ol
(3:1). Lam khé céc pha hitu co két hgp bang Na,SO, khan, loc va ¢b dic trong diéu kién
4p sudt giam d& tao ra 3-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-6-(piperidin-4-
yloxy)pyridazin (0,14 g, 100%) dudi dang chét rin khong mau.

Budce 3: 2-(6-(piperidin-4-yloxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol

Sau phuong phép téng quét 3-1 dbi véi su khir bao vé metoxy bang thiophenol, xir
ly  3-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-6-(piperidin-4-yloxy)pyridazin ~ (70mg,
0,20mmol) biang thiophenol (27mg, 0,24mmol) va K,CO; (25mg, 0,18mmol) trong NMP
(1,3mL) trong 15 phat & 190°C. Qué trinh tinh ché bing phwong phiép HPLC (axit
trifloaxetic 0,1% lam chit diéu chinh) da tao ra 2-(6-(piperidin-4-yloxy)pyridazin-3-yl)-5-
(1H-pyrazol-1-yl)phenol (12mg, 18%) duéi dang chit rin mau vang. LCMS Rt = 0,50
phut (LCMS phuong phép Q); [M+H]: 338,16; '"HnMR (400 MHz, DMSO-d6) & 13,01
(bs, 1H), 8,53 (d, J=2,5 Hz, 1H), 8,46 (bs, 2H), 8,45 (d, J=9,5 Hz, 1H), 7,50 (d, J=2,0
Hz, 1H), 7,47 (dd, J=8,5, 2,5 Hz, 2H), 7,44 (d, J=9,5 Hz, 1H), 6,51-6,62 (m, 1H), 5,51
(tt, J=7,5, 3,5 Hz, 1H), 3,33 (br. s, 2H), 3,20 (br. s, 2H), 2,18-2,31 (m, 2H), 2,01 (ddt,
J=13,5, 8.5, 4,0 Hz, 2H).

Vi du 17-2: Téng hop 2-(6-(((2S,4R,6R)-2,6-dimetylpiperidin-4-yl)oxy)pyridazin-
3-yl)-5-(1H-pyrazol-1-yl)phenol
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Budc 1: 3-(((2S,4R,6R)-2,6-dimetylpiperidin-4-yl)oxy)-6-(2-metoxy-4-(1 H-
pyrazol-1-yl)phenyl)pyridazin

Thém kali tert-butoxit (1,0M trong THF, 0,72mL, 0,72mmol) vao 2,6-
dimetylpiperidin-4-ol (0,09g, 0,66mmol) trong THF (3mL) & 0°C va khuy hén hop trong
10 phut & 0°C. Thém 3-clo-6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin hop chit
trung gian 2-1 (0,15g, 0,51mmol) vao phin tmg & 0°C va khudy hén hop trong 1 h & RT.
Thém nwéc vio va chiét pha nudc bing CLOROFOM/propan-2-ol (3:1). Lam khd cac
pha hitu co két hop bang Na,SO, khan, loc va ¢b dic trong didu kién ap suét giam. Tinh
ché vt liéu tho biang phuong phép séc ky silicagel (silicagel bao hoa vdi Et;N, MeOH 1
dén 15% trong DCM) dé tao ra 3-(((2S,4R,6R)-2,6-dimetylpiperidin-4-yl)oxy)-6-(2-
metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin (59 mg, 31%) dudi dang chit rin khong
mau. Hon hop raxemic cua 3-(((2R,6R)-2,6-dimetylpiperidin-4-yl)oxy)-6-(2-metoxy-4-
(1H-pyrazol-1-yl)phenyl)pyridazin va 3-(((2S,6S)-2,6-dimetylpiperidin-4-yl)oxy)-6-(2-
metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin (91mg, 47%) ciing dugc phan 1ap duéi dang
chét rin khéng mau (cac hop chét trung gian cho vi du 17-3, 17-4 duéi day).

Buoc 2: 2-(6-(((2S,4R,6R)-2,6-dimetylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-
pyrazol-1-yl)phenol

Sau phuong phép tong quat 3-1 dbi v6i su khir bao vé bang thiophenol, xir 1y 3-
(((28,4r,6R)-2,6-dimetylpiperidin-4-yl)oxy)-6-(2-metoxy-4-(1 H-pyrazol-1-
yl)phenyl)pyridazin (55mg, 0,15mmol) bing thiophenol (0,11M trongnMP, 1,5mL,
0,17mmol) va K,COs (18mg, 0,13mmol) trong NMP (1,5mL) trong 15 phut & 190°C. Sau
qua trinh tinh ché HPLC (axit trifloaxetic 0,1% lam chit didu chinh), bazo hoéa tu do cac
phan chira san phdm bing phuong phép thu gom va giai phong (catch and release) sir

dung Axit SiliaBond Propylsulfonic ® (2g, MeOH lam dung mo6i rira gidi va dung dich
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amoniac 2N trong MeOH @ giai phong vat liéu). Su bay hoi trong didu kién 4p suét giam
di tao ra 2-(6-(((2S,4R,6R)-2,6-dimetylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-pyrazol-
1-yl)phenol (9mg, 17%) duéi dang chit rin mau vang. LCMS Rt = 0,50 phtt (LCMS
phuong phap Q); [M+H]: 366,191; '"HnMR (400 MHz, DMSO-d6) & 8,66 (bs, 1H), 8,53
(d, J=2,5 Hz, 1H), 8,45 (d, J=9,5 Hz, 1H), 8,12 (bs, 1H), 8,05 (d, J=8,5 Hz, 1H), 7,77 (d,
J=2,0 Hz, 1H), 7,49 (d, J=2,0 Hz, 1H), 7,47 (dd, J=8,5, 2,0 Hz, 1H), 7,43 (d, J=9,5 Hz,
1H), 6,56 (dd, J=2,5, 2,0 Hz, 1H), 5-38-5,60 (m, 1H), 3,47 (bs, 2H), 2,45 (bs, 2H), 1,59
(q, J=12,0 Hz, 2H), 1,32 (d, J=6,5 Hz, 6H).

Vi du 17-3 va 17-4: Téng hop 2-(6-((-2,6-dimetylpiperidin-4-yl)oxy)pyridazin-3-
y1)-5-(1H-pyrazol-1-yl)phenol, chit ddng phan déi anh 1 va chét dong phan d6i 4nh 2

Khir bdo vé hdn hop raxemic duge phan 1ap tir Bude 1 cua vi du 17-2 sau phuong
phap tong quat 3-1. Xir Iy raxemat (91mg, 0,24mmol) bing thiophenol (30mg, 0,27mmol)
va K,CO; (30mg, 0,22mmol) trong NMP (1,6mL) trong 15 phit & 190°C. Sau qué trinh
tinh ché bang phwong phap HPLC thu san phim (axit trifloaxetic 0,1% lam chit didu
chinh), bazo héa tyr do cac phan chira san phim bing cach thu gom va gidi phong st dung
Axit SiliaBond Propylsulfonic® (2g, MeOH 1am dung mdi rira gidi va dung dich amoniac
2N trong MeOH & giai phong vét liéu). Chit ddng phan dbi anh 1 va chét ddng phan dbi
anh 2 dwogc phan 13p bing phuwong phap HPLC pha théng thudng da chuin bi (cot AD-H
4,6x250 mm, EtOH 40% (dietylamin 1am chit diéu chinh) trong heptan). Hai chét rin
(Smg (6%) va 3mg (3%)) da dugce tao ra. LCMS Rt = 0,50 phut (LCMS phuong phép Q);
[M+H]: 366,21; "HnMR (400 MHz, DMSO-d6) § 13,16 (bs, 1H), 8,52 (d, J=2,5 Hz, 1H),
8,40 (d, J=9,5 Hz, 1H), 8,03 (d, J=8,5 Hz, 1H), 7,75 (d, J=1,5 Hz, 1H), 7,47 (d, J=2,5
Hz, 1H), 7,45 (dd, J=8,5, 2,5 Hz, 1H), 7,35 (d, J=9,5 Hz, 1H), 6,54 (dd, J=2,5, 1,5 Hz,
1H), 5,52 (td, J=10,0, 5,0 Hz, 1H), 3,29-3,45 (m, 1H), 3,07 (dqd, J=9,5, 6,5, 3,0 Hz, 1H),
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2,09-2,22 (m, 1H), 1,86-1,97 (m, 1H), 1,67 (ddd, J=12,0, 10,0, 5,0 Hz, 1H), 1,20-1,28 (m,
1H), 1,18 (d, J=7,0 Hz, 3H), 1,05 (d, J=6,5 Hz, 3H).

Vi du 17-5: Téng hop 5-(1H-pyrazol-1-yl)-2-(6-(pyrolidin-3-yloxy)pyridazin-3-
yl)phenol

Budc 1: tert-butyl 3-((6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin-3-
yl)oxy)-pyrolidin-1-carboxylat

Thém kali tert-butoxit (1,0M trong THF, 0,98mL, 0,98mmol) vao tert-butyl 3-
hydroxypyrolidin-1-carboxylat (0,18g, 0,98mmol) trong THF (3,3mL) & 0°C va khudy
hdn hop trong 10 phat & 50°C. Thém 3-clo-6-(2-metoxy-4-(1 H-pyrazol-1-
yl)phenyl)pyridazin hop chét trung gian 2-1 (0,12g, 0,40mmol) véo phéan tng & 0°C va
khudy hdn hop trong 2 h & RT. Thém nuéc (0,1mL) vao va cb dic dung méi trong diéu
kién 4p suét giam dé tao ra (0,18g, 100%) chit rén mau nau.

Budec 2: 3-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-6-(pyrolidin-3-yloxy)pyridazin

Thém axit trifloaxetic (ImL) vao tert-butyl 3-((6-(2-metoxy-4-(1H-pyrazol-1-
yDphenyl)pyridazin-3-yl)oxy)pyrolidin-1-carboxylat (0,18g, 0,40mmol) trong DCM
(3mL) & 0°C. Khudy hén hop phan tmg trong hai ngdy & RT. Thém hdn hop phan tmg
vao dung dich NaOH (1M) chira nuéc va chiét pha nuée bang CLOROFOM/propan-2-ol
(3:1). Lam kho cac pha hitu co Kkét hop bﬁng Na,SO4khan, loc va cd dic trong diéu kién
ap sudt giam dé& tao ra 3-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-6-(pyrolidin-3-
yloxy)pyridazin (0,14 g, 100%) du6i dang chit rdn mau nau.

Budce 3: 5-(1H-pyrazol-1-yl)-2-(6-(pyrolidin-3-yloxy)pyridazin-3-yl)phenol

Sau phuong phap téng quét 3-1 d6i v6i sy khir bao vé phenol st dung thiophenol,
xu ly 3-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-6-(pyrolidin-3-yloxy)pyridazin (91mg,
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0,24mmol) bang thiophenol (30mg, 0,27mmol) va K,COj; (30mg, 0,22mmol) trong NMP
(1,6mL) trong 15 phut & 190°C. Sau qua trinh tinh ché HPLC (axit trifloaxetic 0,1% lam
chit didu chinh), bazo héa tu do cic phin chira san phdm bing cach thu gom va giai
phéng st dung Axit SiliaBond Propylsulfonic® (2g, MeOH l1am dung mdi rira giai va
dung dich amoniac 2N trong MeOH dé giai phéng vt liéu). C6 dic dung moi trong diéu
kién 4p suit giam va tao ra chit rdn mau ndu nhat (83mg, 68%). LCMS Rt = 0,48 phit
(LCMS phuong phap Q); [M+H]: 324,1457; '"HnMR (400 MHz, CLOROFOM-d) & 13,62
(bs, 1H), 7,97 (d, J=2,5 Hz, 1H), 7,97 (d, J=9,5 Hz, 1H), 7,74 (d, J=1,5 Hz, 1H), 7,70 (d,
J=8,5 Hz, 1H), 7,39-7,43 (m, 1H), 7,38 (d, J=2,5 Hz, 1H), 7,12 (d, J=9,5 Hz, 1H), 6,44-
6,51 (m, 1H), 5,74 (ddt, J=7,0, 5,0, 2,5 Hz, 1H), 3,24-3,31 (m, 2H), 3,17-3,24 (m, 1H),
3,02 (ddd, J=11,0, 8,5, 5,5 Hz, 1H), 2,20-2,33 (m, 1H), 2,02-2,11 (m, 1H).

Vi du 17-6 va 17-7: Tong hop 2-(6-(((2S,4S)-2-Metylpiperidin-4-yl)oxy)pyridazin-
3-yl)-5-(1H-pyrazol-1-yl)phenol, chat ddng phan d6i dnh 1 va chit ddng phan d6i anh 2

NH

Thém kali tert-butoxit (1,0M trong THF, 1,4mL, 1,4mmol) vao cis-2-
metylpiperidin-4-ol (0,10g, 0,68mmol) trong THF (3mL) va khudy hén hop trong 10 phit
& 50°C. Thém 2-(6-clopyridazin-3-yl)-5-(1 H-pyrazol-1-yl)phenol hop chat trung gian 2-2
(0,08g, 0,28mmol) vao phan ttng & 0°C va khudy hon hop trong 2 ngay & RT. Thém axit
trifloaxetic (0,3mL) va lam bay hoi dung méi trong diéu kién ap suit giam. Tinh ché vat
lidu thé biang phuwong phap HPLC thu san phdm (axetonitril 5 dén 95% trong nudc, axit
trifloaxetic 0,1% lam chét diéu chinh). Chit ddng phan déi anh 1 va Chét d6ng phan dbi
anh 2 dugc phén 13p thong qua phuong phap SFC da chuan bi. Hai chét rdn (10mg (10%)
va (15mg (16%)) da dugc tao ra.

Vi du 17-6, chit ddng phan d6i anh 1 LCMS Rt = 0,48 phit (LCMS phuong phap
Q); [M+H]: 352,1; '"HnMR (400 MHz, METANOL-d4) & 8,28 (d, J=9,5 Hz, 1H), 8,23 (d,
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J=2,5 Hz, 1H), 7,93 (d, J=8,5 Hz, 1H), 7,73 (d, J=2,0 Hz, 1H), 7,40 (d, J=2,0 Hz, 1H),
7,37 (dd, J=8,5, 2,5 Hz, 1H), 7,26 (d, J=9,5 Hz, 1H), 6,50-6,56 (m, 1H), 5,31 (tt, J=11,0,
4,5 Hz, 1H), 3,20 (ddd, J=13,0, 4,5, 2,5 Hz, 1H), 2,90-2,97 (m, 1H), 2,84 (td, J=13,0, 2.5
Hz, 2H), 2,31 (dddq, J=17,0, 12,0, 4,5, 2,5z Hz, 2H), 1,63 (tdd, J=13,0, 11,0, 4,5 Hz,
1H), 1,32-1,38 (m, 1H), 1,20 (d, J=6,5 Hz, 3H)

Vi du 17-7, chit ddng phan d6i anh 2 LCMS Rt = 0,48 phiit (LCMS phuong phép
Q); [M+H]: 352,1; 'HnMR (400 MHz, DMSO-d6) & 13,2 (bs, 1H), 8,52 (d, J=2,5 Hz,
1H), 8,40 (d, J=9,5 Hz, 1H), 8,03 (d, J=8,5 Hz, 1H), 7,76 (d, J=1,5 Hz, 1H), 7,48 (d,
J=2,0 Hz, 1H), 7,45 (dd, J=8,5, 2,0 Hz, 1H), 7,37 (d, J=9,5 Hz, 1H), 6,51-6,59 (m, 1H),
5,24 (tt, J=11,0, 4,5 Hz, 1H), 3,06 (ddd, J=12,0, 4,5, 2,5 Hz, 1H), 2,70-2,81 (m, 1H),
2,62-2,71 (m, 1H), 2,09-2,23 (m, 2H), 1,47 (qd, J=12,0, 4,5 Hz, 1H), 1,13-1,21 (m, 1H),
1,07 (d, J=6,0 Hz, 3H).

Vi du 17-8 va 17-9: Téng hop (5-(1H-pyrazol-1-yl1)-2-(6-(pyrolidin-3-
ylmetoxy)pyridazin-3-yl)phenol, chit ddng phan ddi anh 1 va chét ddng phan déi anh 2

Thém kali tert-butoxit (1,0M trong THF, 0,7mL, 0,7mmol) vio pyrolidin-3-
ylmetanol (0,06g, 0,64mmol) trong THF (1,4mL) va khuiy hén hop trong 10 phat &
50°C. Thém 2-(6-clopyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol hop chét trung gian 2-2
(0,05g, 0,18mmol) vao phan tmg & 0°C va khuay hén hop trong 1 gid & RT. Lam bay hoi
dung méi trong diéu kién ap suit giam. Tinh ché vat liéu thd bang phwong phap HPLC
thu san phdm pha ddo (axetonitril 5 dén 95% trong nuée, NH,OH 5mM lam chét diéu
chinh). Chat dong phén d5i 4nh 1 va chit dong phan déi anh 2 dugc phén lap thong qua
phuong phép SFC da chuin bi. Hai chét rin (11mg (17%), va 12mg (20%)) di duoc tao

ra.
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Vi dy 17-8, Chét ddng phan d6i anh 1 LCMS Rt = 0,48 phut (LCMS phuong phap
Q); [M+H]: 338,161; 'HnMR (400 MHz, METANOL-d4) & 8,31 (d, J=9,5 Hz, 1H), 8,24
(d, J=2,5 Hz, 1H), 7,94 (d, J=8,5 Hz, 1H), 7,73 (d, J=2,0 Hz, 1H), 7,40 (d, J=2,0 Hz,
1H), 7,38 (dd, J=8,5, 2,0 Hz, 1H), 7,34 (d, J=9,5 Hz, 1H), 6,51-6,56 (m, 1H), 4,55-4,66
(m, 2H), 3,39-3,43 (m, 1H), 3,21-3,28 (m, 1H), 3,10-3,19 (m, 1H), 3,04 (dd, J=11,5, 7,0
Hz, 1H), 2,86 (hept, J=7,0 Hz, 1H), 2,20 (dtd, J=13,5, 8,1, 5,5 Hz, 1H), 1,84 (dq, J=13,5,
7,5 Hz, 1H).

Vi du 17-9, chit ddng phan ddi anh 2 LCMS Rt = 0,47 phiit (LCMS phuong phap
Q); [M+H]: 338,161; 'HnMR (400 MHz, DMSO-d6) & 13,0 (bs, 1H), 8,52 (d, J=2,5 Hz,
1H), 8,44 (d, J=9,5 Hz, 1H), 8,04 (d, J=8,5 Hz, 1H), 7,76 (d, J=2,0 Hz, 1H), 7,49 (d,
J=2,0 Hz, 1H), 7,46 (dd, J=8,5, 2,0 Hz, 1H), 7,45 (d, J=9,5 Hz, 1H), 6,52—6,59 (m, 1H),
4,42-4,60 (m, 2H), 3,36 (dd, J=11,5, 8,0 Hz, 1H), 3,22-3,32 (m, 1H), 3,16 (m, 1H), 3,07
(dd, J=11,5, 7,0 Hz, 1H), 2,84 (pentet, J=7,5 Hz, 1H), 2,14 (dtd, J=13,0, 7,5, 5,5 Hz,
1H), 1,81 (dq, J=13,0, 7,5 Hz, 1H).

Céc hop chat cubi sau dwgc didu chidu bing cach st dungquy trinh tuong tu nhu
trong vi du 17-1 dén 17-9, va cic phuong phap téng quat nhw duge chi ra trong muc cac

phwong phap tong quat khi phit hop.

Céc diéu
Vi kién
Hop chit 'HnMR 400 MHz
du LCMS
M+1, Rt,
METANOL-d4 § 8,07-8,14 (m,
1H), 8,00 (d, J= 2,3 Hz, 1H),
356,1
. 7,73-7,80 (m, 1H), 7,66 (d, J=
10 0,46 phut 1,5 Hz, 1H), 7,42 (s, 1H), 7,26
Q (dq, J= 4,6, 2,3 Hz, 2H), 7,22
2-(6-((3-flopiperidin-4- (d, J= 9,3 Hz, 1H), 6,41-6,48
yDoxy)pyridazin-3-y1)-5-(1H- (m, 1H), 531-546 (m, 1H),
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pyrazol-1-yl)-phenol 4,85-5,09 (m, 1H), 3,27-3,35
(m, 1H), 3,10 (d, J= 14,8 Hz,
1H), 2,79-2,96 (m, 1H), 2,66-
2,78 (m, 1H), 1,97-2,07 (m, 2H)

CLOROFOM-d 5 13,69 (br. s,
1H), 7,80-7,90 (m, 2H), 7,63 (d,

N 0 J= 1,5 Hz, 1H), 7,57-7,62 (m,
_N N
N \Qf 4083 1H), 7,25-7,31 (m, 2H), 6,97 (d,
N
17- | ¢ OH J=9,6 Hz, 1H), 6,38 (t, J= 2,3
< 0,51 phut ) (
11 Hz, 1H), 5,53 (tt, J= 11,3, 4,1

2-[6-(1,2,2,6,6-pent 1-
[6-(1,2,2,6,6-pentamety Q Hz, 1H), 2,21 (s, 3H), 2,05 (dd,

J=11,9, 3,8 Hz, 2H), 1,56 (t, J=
11,6 Hz, 2H), 1,10 (s, 6H), 1,13
(s, 6H)

piperidin-4-yloxy)-pyridazin-3-
yl]-5-pyrazol-1-yl-phenol

METANOL-d4 & ppm 8,20-
8,32 (m, 2H), 7,92 (d, J=8,59
Hz, 1H), 7,73 (d, J=1,52 Hz,
1H), 7,39-7,40 (m, 1H), 7,34-
17- 3942 7,39 (m, 1H), 7,24 (d, J=9,60
12 0,61 phat Q | Hz, 1H), 6,51-6,55 (m, 1H),
5-pyrazol-1-yl-2-[6-(2,2,6,6- 5.70-5,80 (m, 1H), 221 (dd,
J=12,88, 4,29 Hz, 2H), 1,42 (t,
J=11,62 Hz, 2H), 1,33-1,37 (s,
6H), 1,23 (s, 6H)

NH

tetrametyl-piperidin-4-yloxy)-
pyridazin-3-yl]-phenol

Vi du 17-13: Téng hop mubi 5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol hydroclorua
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NH

Budc 1: 3-(4-clo-2-metoxyphenyl)-6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin

Gia nhiét hdn hgp gdm axit 4-clo-2-metoxyphenylboronic (1,12g, 6,00mmol), hop
chit trung gian 1-3 (1,94g, 7,20mmol), SiliaCat® DPP-Pd (1,15g, 0,30mmol) va kali
cacbonat trong etanol/nuéc (10:1, 33mL) tai diém hdi lwu trong 5 gio. Lém bay hoi dung
mdi va phan bd phin cin méau niu tao ra gitta DCM va dung dich K,CO; chira nudc 8%.
Sau khi tach, chiét 16p chita nudc bing DCM. Rira céc 16p hitu co két hop bing nuéc
mubi, 1am kho béng Na,SO,, loc va ¢d dic dén khi kho trong chan khong. Tinh ché vat
liéu tho bing phuong phép séc ky nhanh (30uM amin, -(CH,);NH,, silicagel chitc ning
héa, Et;0 30 d&én 100% trong heptan) d& tao ra hdn hop (1,76g) cua san phim mong mudn
(75%) va hop chit trung gian 1-3 (25%). [M+H]: 376,3; '"HnMR (400 MHz, DMSO-d6 )
8 7,91 (d, J=9,0 Hz, 1H), 7,71 (d, J=8,0 Hz, 1H), 7,27 (d, J=2,0 Hz, 1H), 7,12-7,20 (m,
2H), 5,68 (tt, J=11,0, 4,0 Hz, 1H), 3,85 (s, 3H), 1,99-2,11 (m, 2H), 1,20-1,30 (m, 8H),
1,10 (s, 6H).

BuGe 2: 3-(2-metoxy-4-(1H-pyrazol-4-yl)phenyl)-6-((2,2,6,6-tetrametylpiperidin-
4-yl)oxy)pyridazin

Thém SiliaCat® DPP-Pd (0,37g, 0,10mmol) vao lo vi séng chira hdn hgp gdm 3-
(4-clo-2-metoxyphenyl)-6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin (0,36g,
0,96mmol), 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (0,47g, 2,4mmol),
va K,COj3 (0,53g, 3,8mmol) trong etanol/nuée (10:1, 6,6mL). Bit kin hdn hop phan ung,
sau d6 gia nhiét trong 10 phan tng vi soéng & 160°C trong 1 h. Sau khi lam lanh, tinh ché
phén tig bang cach chiét pha rén (5g SiliaBond Cacbonat®, MeOH lam dung méi rira
gidi). Co dic phan dich loc trong chan khong va tinh ché phan cin tao ra bing phuong
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phap séc ky nhanh (silicagel bio hoa véi E4N, 2 dén 25% MeOH trong DCM) dé tao ra
san phdm mong mudn (0,08mg, 21%). [M+H]: 408,4; "HnMR (400 MHz, DMSO-d6 ) &
13,01 (bs, 1H), 8,33 (bs, 1H), 8,05 (bs, 1H), 7,94 (d, /=9,5 Hz, 1H), 7,70 (d, J=8,0 Hz,
1H), 7,38 (d, J=1,5 Hz, 1H), 7,34 (dd, J=8,0, 1,5 Hz, 1H), 7,14 (d, J=9,5 Hz, 1H), 5,57-
5,74 (m, 1H), 3,90 (s, 3H), 2,00-2,14 (m, 2H), 1,17-1,31 (m, 8H), 1,11 (s, 6H).

Budc 3: 5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin-3-yl)phenol. Mubi hydroclorua

Sau phuong phép tdng quét 3-1 dbi vai sw khir bao vé phenol sir dung thiophenol,
XU ly 3-(2-metoxy-4-(1H-pyrazol-4-yl)phenyl)-6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin (0,58mg, 1,41mmol) bang thiophenol (0,15mg, 1,36mmol) va K,COs
(0,23mg, 1,64mmol) trong NMP (9mL) trong 15 phut & 190°C. Sau khi tinh ché (axit
trifloaxetic 0,1% lam chét didu chinh), bazo héa tw do cac phan chira san phim bang cach
thu gom va giai phong sir dung Axit SiliaBond Propylsulfonic® (5g, MeOH lam dung mdi
rira giai va dung dich amoniac 2N trong MeOH dé giai phong vat liéu). Lam bay hoi dung
moi trong diéu kién 4p sudt giam. Hoa tan chit rin mau be thu dugc trong
CH;CN/H,0/MeOH (6/1/6 mL) va thém SiliaMetS® DMT (2,7g, 1,4mmol) vao rdi lic
hdn hop trong 18 h. Sau d6 loc hdn hop qua phéu xelit nho va tinh ché dich loc bang
phwrong phap thu gom va giai phong sir dung Acid® SiliaBond Propylsulfonic (5g, MeOH
1am dung méi rira giai va dung dich amoniac 2N trong MeOH dé giai phong vat lidu). Co
dic dung mdi trong chan khéng va tao huyén phu chat rin hinh thanh trong CH;CN/H,O
(4/1mL). Thém HCI 4N trong 1,4-dioxan (4 duwong lugng) vao va cé dac dung mdi trong
chan khong dé tao ra chit rin mau vang (59mg, 9%). LCMS RT = 0,51 phat (LCMS
phwong phap Q); [M+H]: 394,2225; "HnMR (400 MHz, DMSO-d6 ) & 9,10 (d, J=12,0
Hz, 1H), 8,49 (d, J/=9,5 Hz, 1H), 8,36 (d, J/=12,0 Hz, 1H), 8,16 (s, 1H), 7,94 (d, /=8,0 Hz,
1H), 7,47 (d, J=9,5 Hz, 1H), 7,21-7,28 (m, 2H), 5,63-5,87 (m, 1H), 2,34 (dd, J=13,0, 4,0
Hz, 2H), 1,81 (dd, J=13,0, 10,5 Hz, 2H), 1,53 (s, 6H), 1,50 (s, 6H).

Vi du 18-1: Téng hop mudi 2-(6-piperazin-1-yl-pyridazin-3-yl)-5-pyrazol-1-yl-
phenol HCI
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Buéc 1 (aryl héa dau N-):  tert-butyl 4-(6-(2-metoxy-4-(1H-pyrazol-1-
yl)phenyl)pyridazin-3-yl)piperazin-1-carboxylat

Sau phuong phép tong quat 6-1 dbi voi SyAr, hop chét trung gian 2-1 (50mg,
0,174mmol), tert-butyl piperazin-1-carboxylat (59mg, 0,314mmol), DIPEA (0,06mL,
0,349mmol), va n-butanol (0,1mL) dugc két hop trong lo phan tmg dung tich 4mL va gia
nhiét & 120°C qua dém. Phan ing dugc lam ngudi dén RT va thém EtOAc vao. Loc chét
rin mau tring tao ra ra va rira bang EtOAc, hoa tan trong DCM va rtra bing H,0. Lam
khé 16p hitu co bing natri sulfat, loc, va co dic trong chin khong dé tao ra san phdm

mong muon.

Budc 2: tert-butyl 4-(6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin-3-
yl)piperazin-1-carboxylat (49,2mg, 0,1 1mmol), K,COs (15,6mg, 0,11mmol), thiophenol
(17,2uL, 0,17mmol), vanMP (0,23mL) dugc két hop trong lo vi séng dung tich 2mL va
gia nhiét trong 10 vi song & 190°C trong 0,5 gid. Lam ngudi hdn hop phan tmg dén RT va
axit hoa bang axit xitric chira nuéc 5%. Thém EtOAc vao va phan lap san pham két taa

tao ra bang cach loc.

Budc 3: Hoa tan két tia & bude 2 trong HCI 4M trong 1,4-dioxan (2mL) va khudy
& RT trong 0,5 gio sau d6 c6 dic dé tao ra 2-(6-(piperazin-1-yl)pyridazin-3-yl)-5-(1H-
pyrazol-1-yl)phenol (11,0mg, 0,03mmol, hiéu sut 30%). LCMS Rt = 0,46 phut, M+1 =
323,5 (LCMS phuong phap Q). "HnMR (DMSO-d6) § 9,32 (br. s, 2H), 8,60 (d, J=2,3 Hz,
1H), 8,40 (d, J=10,0 Hz, 1H), 8,01 (d, J=8,8 Hz, 1H), 7,71-7,85 (m, 2H), 7,43-7,56 (m,
2H), 6,54-6,63 (m, 1H), 3,86-4,02 (m, 4H), 3,41-3,78 (m, 2H), 2,60-2,83 (m, 2H).
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Céc hop chit sau dwoc didu ché bing cach st dung quy trinh trong ty nhu trong vi

du 18-1:
Céc diéu
] kién )
Vi du Hop chat HnMR 400 MHz
LCMS
M+1, Rt
DMSO-d6 & 8,47 (s, 1H), 8,32
N d, J=9,6 Hz, 1H), 7,85-7,90 (m,
Nl,N\ N\CNH ( ) (
_ 2932 2H), 7,71 (d, J=8,1 Hz, 1H),
OO 7,27-148 (m, 4H), 7,12 (d,
18-2 OH 0,37 phut
J=9,6 Hz, 1H), 4,75 (quintd,
3-[6-(azetidin-3-ylamino)- Q J=6,9 Hz, 1H), 3,81 (dd, J=8,6,
pyridazin-3-yl]-naphtalen-2-ol 7,6 Hz, 2H), 3,53 (dd, J=8,3, 7,1
Hz, 2H)
H DMSO0-d6 ¢ 8,59 (d, J=2,5 Hz,
L
T T 1H), 8,18 (d, J=9,5 Hz, 1H),
/N~N oH 309,1 7,95 (d, J:9,3 HZ, 1H), 7,69-
<¢/ 7,84 (m, 2H), 7,39-7,48 (m, 2H),
18-3 0,44 phat
7,09 (d, J=9,8 Hz, 1H), 6,56 (dd,
2-[6-(azetidin-3-ylamino)- Q J=2,5, 1,8 Hz, 1H), 4,71 (quint,
pyridazin-3-yl]-5-pyrazol-1- J=6,9 Hz, 1H), 3,67-3,82 (m,
yl-phenol 2H), 3,43-3,54 (m, 2H)
DMSO-d6 & 14,11 (br. s, 1H),
H\NH 8,60 (d, J/=2,0 Hz, 1H), 8,26 (d,
351,2
Nl’N\ AN ' J=10,0 Hz, 1H), 7,95-8,09 (m,
18-4 # 048 phit | 1) 7,77 (d, J=1,5 Hz, 1H),
N<
Q OH Q 7,58 (d, J=10,0 Hz, 1H), 7,41-
7,48 (m, 2H), 6,56 (dd, J=2,5,
2-[6-(3,5-dimetyl-piperazin-1- 1,8 Hz, 1H), 4,30 (dd, J=12.4,
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yl)-pyridazin-3-yl]-5-pyrazol-
1-yl-phenol

1,9 Hz, 2H), 2,72-2,86 (m, 2H),
2,42 (dd, J=12,4, 10,7 Hz, 2H),
1,05 (d, J=6,3 Hz, 6H)

DMSO-d6 & 8,59 (d, J=2,3 Hz,
1H), 824 (d, J=9,8 Hz, 1H),
7,95-8,05 (m, 1H), 7,77 (d,
J=1,5 Hz, 1H), 7,38-7,48 (m,

N 377,1
2H), 7,18 (d, J=9,8 Hz, 1H),
185 | o 0,42 phit
_f 6,56 (dd, J=2,5, 1,8 Hz, 1H),
Q - -
[6-(T-metyl2.7-diaza- 3,37-3,72 (m, 4H), 2,53-2,66 (m,
spiro[4,4]non-2-yl)-pyridazin- 2H), 2,35-2,49 (m, 2H), 2,25 (s,
3-yl]-5-pyrazol-1-yl-phenol 3H), 1.92-2,10 (m, 2H), 1,72-
1,86 (m, 2H)
METANOL-d4 6 7,91 (d, J=2,5
Hz, 1H), 7,80 (d, J=9,6 Hz, 1H),
7,57-7,65 (m, 2H), 7,22 (dg,
372 | j=44, 24 Hz, 2H), 7,03 (d,
18-6 0,46 phut | J=10,1 Hz, 1H), 6,40 (t, J=2,0
0 Hz, 1H), 3,81-3,89 (m, 2H), 3,74

2-(6-[1,4]diazepan-1-yl-

pyridazin-3-yl)-5-pyrazol-1-
yl-phenol

(t, J=6,1 Hz, 2H), 3,04-3,13 (m,
2H), 2,87-2,95 (m, 2H), 1,93-
2,03 (m, 2H)
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18-7

O/\/

N
o

2-{6-[4-(2-hydroxy-etyl)-
piperazin-1-yl]-pyridazin-3-

yl}-5-pyrazol-1-yl-phenol

367,1
0,44 phit

Q

DMSO-d6 § 14,05 (s, 1H), 8,60
(d, J=2,3 Hz, 1H), 8,29 (d,
J=10,0 Hz, 1H), 8,03 (d, J=9,3
Hz, 1H), 7,73-7,80 (m, 1H), 7,59
(d, J=10,0 Hz, 1H), 7,38-7,50
(m, 2H), 6,53-6,60 (m, 1H), 4,49
(t, J=5,3 Hz, 1H), 3,60-3,72 (m,
4H), 3,55 (q, J=6,0 Hz, 2H),
2,53-2,60 (m, 4H), 2,45 (t, J=6,1
Hz, 2H)

18-8

2-[6-(3,6-diaza-
bicyclo[3,2,1]oct-3-yl)-
pyridazin-3-yl]-5-pyrazol-1-
yl-phenol

349,1
0,46 phiit

Q

METANOL-d4 5 8,21 (d, J=2.5
Hz, 1H), 8,07 (d, J=9,6 Hz, 1H),
7,85 (d, J=8,1 Hz, 1H), 7,71 (d,
J=1,5 Hz, 1H), 7,28-7,39 (m,
3H), 6,52 (t, J=2,3 Hz, 1H), 4,13
dd, J=11,9, 2,8 Hz, 1H), 4,04
(dd, J=12,4, 2,8 Hz, 1H), 3,66
(br. s, 1H), 3,22 (d, J=11,6 Hz,
1H), 3,05-3,16 (m, 2H), 2,97-
3,04 (m, 1H), 1,87-1,96 (m, 2H)

18-9

Cr o
=N

2-[6-(2,7-diaza-spiro[3,5]non-
7-yl)-pyridazin-3-yl]-5-
pyrazol-1-yl-phenol

363,1

0,47 phit

METANOL-d4 § 8,27 (d, J=2,3
Hz, 1H), 8,09 (d, J=10,0 Hz,
1H), 7,86 (d, J=8,3 Hz, 1H),
7,70-7,75 (m, J=1,5 Hz, 1H),
7,46 (d, J=9,8 Hz, 1H), 7,30-
7,36 (m, 2H), 6,54 (dd, J=2.4,
1,9 Hz, 1H), 3,63-3,69 (m, 4H),
3,49 (bs, 4H), 1,87-1,93 (m, 4H)
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DMSO-d6 6 014,07 (s, 1H),

N 8,60 (d, J=2,5 Hz, 1H), 8,28 (d,
N “Vﬁ J=10,0 Hz, 1H), 7,96-8,10 (m,
/CE\\;( sk |1 777 @ =S Hz 1,
10 Cz OH 046 ph 7,56 (d, J=10,0 Hz, 1H), 7,37-
7,49 (m, 2H), 6,56 (dd, J=2.4,
2-[6-(3-hydroxy-metyl- Q 1,9 Hz, 1H), 4,81 (t, J=5,3 Hz,
piperazin-1-yl)-pyridazin-3- 1H), 4,13-4,45 (m, 2H), 3,38-
y1]-5-pyrazol-1-yl-phenol 3,49 (m, 2H), 2,89-3,14 (m, 2H),
2,60-2,84 (m, 3H)
METANOL-d4 5 8,17 (d, J=2,5
Hz, 1H), 8,04 (d, J=9,6 Hz, 1H),
B NQH(Nj 7,82 (d, J=8,6 Hz, 1H), 7,71 (d,
. OHN 3632 J=1,5 Hz, 1H), 7,28-7,36 (m,
- <_J 047 ohit 2H), 7,10 (d, J=10,1 Hz, 1H),
’ 6,47-6,55 (m, 1H), 3,63-3,77 (m,
2-[6-(1,7-diaza-spiro[4,4]non- | Q 2H), 3,59 (d, J=11,1 Hz, 1H),
7-yl)-pyridazin-3-yl]-5- 3,51 (d, J=10,6 Hz, 1H), 2,93-
pyrazol-1-yl-phenol 3,10 (m, 2H), 2,13 (t, J=7,1 Hz,
2H), 1,81-1,98 (m, 4H)
METANOL-d4 § 8,02 (d, J=2,5
~ OA ak Hz, 1H), 7,90 (d, J=10,1 Hz,
N 3511 1H), 7,69-7,75 (m, 2H), 7,30-
N~ H
a1 Q ° 0.49 phi 7,36 (m, 2H), 7,24 (d, J=10,1
Hz, 1H), 6,48-6,51 (m, 1H),
2-[6-(4-amino-4-metyl- Q 3,66-3,82 (m, SH), 1,72 (ddd,

piperidin-1-yl)-pyridazin-3-
yl]-5-pyrazol-1-yl-phenol

J=12,9, 8,1, 4,3 Hz, 2H), 1,57-
1,66 (m, 2H), 1,25 (s, 3H)
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CLOROFOM-d § 13,71 (br. s,
1H), 7,86 (d, J=2,5 Hz, 1H),
7,72 (d, J=10,1 Hz, 1H), 7,63 (d,
J=1,5 Hz, 1H), 7,55 (d, J=8,1
Hz, 1H), 7,23-7,31 (m, 2H), 7,09

<Nj o 3652 | (4, J=10,1 Hz, 1H), 6,33-6,42
18-13 | = 0,43 phit | (m, 1H), 4,53 (d, J=11,6 Hz
2-[6-3-dimety-amino- o 1H), 4,15 (d, J=13,1 Hz, 1H),
piperidin-1-yl)-pyridazin-3- 3,10 (& J=11.4 Hz, 1H), 2,91-
y1]-5-pyrazol-1-yl-phenol 3,02 (m, 1H), 2,58 (br. s, 1H),
2,39-2,53 (br. s, 6H), 2,02-2,14
(m, 1H), 1,83-1,93 (m, 1H),
1,50-1,71 (m, 2H)
CLOROFOM-d 5 13,83 (br. s,
. 1H), 7.86 (d, J=2,5 Hz, 1H),
[T q 7,65-7,71 (m, 1H), 7,63 (4,
N* ~
oy N 4073  |J=LS5 Hz, 1H), 7,54 (d, J=8,6
<J Hz, 1H), 7,23-7,30 (m, 1H), 7,17
0,46 phit
18-14 (s, 1H), 6,73 (d, J=9,1 Hz, 1H),
2-[6-(1,2,2,6,6-pentametyl- Q

piperidin-4-ylamino)-
pyridazin-3-yl]-5-pyrazol-1-
yl-phenol

6,34-6,40 (m, 1H), 4,54 (br. s,
1H), 4,21 (br,, m, 1H), 2,29 (s,
3H), 1,96 (dd, J=12,4, 3,3 Hz,
2H), 1,49 (br. s, 2H), 1,21 (s,
6H), 1,15 (s, 6H)
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DMSO-d6 & 8,59 (d, J=2,3 Hz,
1H), 8,24 (d, J=10,3 Hz, 1H),
7,98-8,07 (m, 1H), 7,77 (d,

351,1
/N J=1,5 Hz, 1H), 7,56 (d, J=10,0
18-15 Cy& 0,48 phut
Hz, 1H), 7,39-7,48 (m, 2H), 6,56
2-[6-(3,3-dimetyl-piperazin-1- Q (dd, J=2,4, 1,9 Hz, 1H), 3,54-
yl)-pyridazin-3-yl]-5-pyrazol- 3,66 (m, 2H), 3,35 (s, 2H), 2,80-
1-yl-phenol 2,94 (m, 2H), 1,07 (s, 6H)
METANOL-d4 & ppm 8,28 (d,
J=2,51 Hz, 1H), 8,07 (d, J=9,54
N QO“\\\ Hz, 1H), 7.83 (d, J=8,28 Hz,
g on 1H), 7,74 (d, J=1,76 Hz, 1H),
407,1
/N OH > -
18.16 Cﬁ 7,24-738 (m, 2H), 7,09 (d,
0,46 phut | J=9,29 Hz, 1H), 6,50-6,59 (m,
2-(6-(7-(2-hydroxyetyl)-2,7-
Q 1H), 3,79 (t, J=5,52 Hz, 2H),
diazaspiro[4,4]-nonan-2-
| 3,49-3,68 (m, 4H), 3,27-3,32 (m,
ridazin-3-yl)-5-(1H-
yDpy yh->- 2H), 3,21 (q, J/=11,29 Hz, 2H),
pyrazol-1-yl)phenol
3,11 (t, J=5,40 Hz, 2H), 2,00-
2,25 (m, 4H)
H DMSO-d6 6 ppm 8,49 (d, J=2,53
> Hz, 1H), 8,19 (d, J=9,60 Hz,
\ 7
" 1H), 7,93-7,98 (m, 1H), 7,73 (d,
N
<N/\?l o 3492 J=1,52 Hz, 1H), 7,38-7,44 (m,
18-17 0,46 phiit 2H), 7,18 (d, J/~=10,11 Hz, 1H),
2-(6-((3aR,6aS)- 0 6,50-6,55 (m, 1H), 3,75 (dd,

hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)pyridazin-3-yl)-5-
(1H-pyrazol-1-yl)phenol

J=11,12, 8,08 Hz, 2H), 3,41 (dd,
J=11,12, 3,54 Hz, 2H), 3,04 (dd,
J=10,86, 6,82 Hz, 2H), 2,94 (dd,
J=7,07, 3,54 Hz, 2H), 2,75 (dd,
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J=11,12, 3,03 Hz, 2H), 2,63-2,71

(m, 1H)
(" NH DMSO-d6 & 9,83 (br. s, 1H),
N N
N 86 (br. s, 2 -
g 3234 8,86 (br. s, 2H), 8,30-8,54 (m,
OO 2H), 7,71 (dd, J= 16,1, 9,5 Hz,
18-18 HO OH 0,40 phut

2H), 7,06 (s, 1H), 6,81-6,98 (m,
2H), 3,88-3,94 (m, 4H), 321-
3,33 (m, 4H)

mudi 3-(6-(piperazin-1- Q
yl)pyridazin-3-yl)naphtalen-
2,7-diol-TFA

Vi du 19-1: Téng hop 5-pyrazol-1-yl-2-[6-(1,2,3,6-tetrahydro-pyridin-4-yl)-
pyridazin-3-yl]-phenol

Budce 1: Diéu ché tert-butyl 4-(6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin-
3-yl)-5,6-dihydropyridin-1(2H)-carboxylat (151mg, 0,35mmol, higu suat 100%) tir hop
chit trung gian 2-1 va tert-butyl 4-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-
dihydropyridin-1(2H)-carboxylat stt dung phuong phap téng quét 1-4 d6i v6i phan tmg
lién hop Suzuki. LCMS Rt = 1,58 phiit, M+1 = 434,8 (diéu kién B).

Budc 2: Diéu ché 5-(1H-pyrazol-1-y1)-2-(6-(1,2,3,6-tetrahydropyridin-4-
yl)pyridazin-3-yl)phenol theo phuong phép téng quét 3-2 di vi sy khir bao vé BBr;.

Hoa tan tert-butyl 4-(6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin-3-yl)-5,6-
dihydropyridin-1(2H)-carboxylat (50mg, 0,12mmol) trong DCM (0,6mL). Lam lanh dung
dich dén -78°C va thém timg giot BBr; 1M trong DCM (0,6mL) vao. Loai bé huyén phu
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tao ra tir dung dich nu6c da va khudy & RT qua dém. Téi phan g bang nudc, pha lodng
v6i MeOH sau d6 hip phu trén cot SCX trong didu kién MeOH. Rira cot vai 1an (5-7 lan
thé tich cot) bang MeOH sau do rira giai bang NH; 2N trong MeOH dé tao ra san pham
mong  mudn,  5-(1H-pyrazol-1-yl)-2-(6-(1,2,3 ,0-tetrahydropyridin-4-yl)pyridazin-3-
yDphenol, (9,7mg, 0,03mmol, hiéu suét 25%). LCMS Rt = 0,49 phat, M+1 = 320,1
(LCMS phuong phap Q). 'HnMR (DMSO-d6) & 8,64 (d, J=2,3 Hz, 1H), 8,52 (d, J=9,5
Hz, 1H), 8,19 (dd, J=9,0, 3,0 Hz, 2H), 7,80 (d, J=1,3 Hz, 1H), 7,43-7,61 (m, 2H), 6,89-
7,03 (m, 1H), 6,52-6,66 (m, 1H), 3,56-3,73 (m, 2H), 3,02-3,15 (m, 2H), 2,66-2,74 (m,
2H).

Vi du 19-2: Tong hop 2-(6-piperidin-4-yl-pyridazin-3 -yl)-5-pyrazol-1-yl-phenol

Thém 5-pyrazol-1-yl-2-[6-(1,2,3,6-tetrahydro-pyridin-4-yl)-pyridazin-3-yl]-phenol
(Vi du 19-1) (166mg, 0,52mmol) trong MeOH (2,5mL) vao binh thét ¢ dy tron chira
Pd/C 10% (27,7mg, 0,026mmol). Suc H, qua dung dich trong 5 phut, sau d6 khqu hdn
hop phan g trong diéu kién H, & 55 psi & RT. Sau 18 gi0, loc hdn hop phan mg qua
xelit va rira bing MeOH. Loai bo dung méi trong chan khong va hoa tan diu tao ra trong
MeOH, sau d6 hép phu trén ¢t SCX trong diéu kién MeOH. Rira cot vai lan (5-7 lan thé
tich cot) bang MeOH sau d6 rira giai bing NH; 2N trong MeOH dé tao ra san phAm mong
mudn, 2-(6-(piperidin-4-yl)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol (19,8mg,
0,06mmol, hiu suét 11%). LCMS Rt = 0,48 phut, M+1 = 322,6 (LCMS phuong phap Q).
'HnMR (DMSO0-d6) & 8,63 (d, J=2,5 Hz, 1H), 8,50 (d, J=9,3 Hz, 1H), 8,15 (d, J=8,5 Hz,
1H), 7,76-7,92 (m, 2H), 7,47-7,56 (m, 2H), 6,59 (dd, J=2,5, 1,8 Hz, 1H), 3,24 (s, 2H),
3,07-3,19 (m, 1H), 2,84 (td, J/=12,2, 2,4 Hz, 2H), 2,00 (s, 2H), 1,77-1,92 (m, 2H).
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Céc hop chat sau dugc didu ché bing cach sir dung quy trinh twong tw nhu trong vi
du 19-1 va 19-2:

Céc diéu
kién
Vi du Hop chét LCMS 'HnMR 400 MHz
M+1, Rt.
DMSO-d6 & 12,49 (br. s, 1H),
8,67 (s, 1H), 8,55 (d, J= 9,3 Hz,
1H), 8,18 (d, J= 9,3 Hz, 1H),
304,1 7,93 (d, J= 8,0 Hz, 1H), 7,76 (d,
19-3 0,50 phut | J= 8,3 Hz, 1H), 7,49 (s, 1H),
9 7,26-7,40 (m, 2H), 6,88-7,04
3-(6-(1,2,3,6-tetra- (m, 1H), 3,57-3,66 (m, 2H),
hydropyridin-4-yl)pyridazin-3- 3,02-3,12 (m, 2H), 2,64-2,76
yl)naphtalen-2-ol (m, 2H)
DMSO-d6 8 12,47 (br. s, 1H),
9,95 (s, 1H), 8,98 (br. s, 2H),
320,1 8,46-8,65 (m, 2H), 8,23 (d, J=
194 0.41 phit 9,5 Hz, 1H), 7,78 (d, J= 8,8 Hz,
mudi 3-(6-(1,2,3.6- 1H), 7,12 (s, 1H), 6,84-7,01 (m,
tetrahydropyridin-4- Q J= 82, 57, 2,1 Hz, 3H), 3,87-
yl)pyridazin-3-yl)naphtalen- 3,96 (m, 2H), 3,37-3,46 (m,
2,7-diol-TFA 2H), 2,90-2,99 (m, 2H)
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19-5

3-(6-(2,2,6,6-tetrametyl-
1,2,3,6-tetrahydropyridin-4-
yl)pyridazin-3-yl)naphtalen-
2,7-diol

376,1
0,49 phit

Q

DMSO-d6 § 9,95 (br. s, 1H),
8,81 (br. s, 2H), 8,51-8,67 (m,
2H), 8,25 (d, J= 9,3 Hz, 1H),
7,78 (d, J= 8,8 Hz, 1H), 7,12 (s,
1H), 6,83-7,03 (m, 3H), 2,90 (s,
2H), 1,58 (s, 6H), 1,48 (s, 6H)

19-6

mubi  3-(6-(1-metyl-1,2,3

tetrahydropyridin-4-
yl)pyridazin-3-yl)naphtalen-
2,7-diol-TFA

3344
0,42 phut

Q

96'

DMSO-d6 & 12,39 (br. s, 1H),
10,41 (br. s, 1H), 9,92 (br. s,
1H), 8,41-8,72 (m, 2H), 8,23 (d,
J=9,3 Hz, 1H), 7,78 (d, J= 8,8
Hz, 1H), 7,12 (s, 1H), 6,82-7,01
(m, 3H), 4,05-4,22 (m, 1H),
3,91 (d, J= 16,9 Hz, 1H), 3,68
(br. s., 1H), 3,23-3,31 (m, 1H),
2,96-3,16 (m, 2H), 2,92 (d, J=
4,0 Hz, 3H)

19-7

3224

0,42 phiit

3-(6~(piperidin-4-yl)pyridazin- | Q

3-yDnaphtalen-2,7-diol-TFA

salt

DMSO-d6 § 8,81-9,16 (m, 1H),
8,59-8,79 (m, 1H), 8,53 (d, J=
9,1 Hz, 1H), 8,47 (s, 1H), 7,86
(d, J= 9,1 Hz, 1H), 7,76 (d, J=
9,1 Hz, 1H), 7,12 (s, 1H), 6,85-
7,03 (m, 2H), 3,43 (d, J= 12,6
Hz, 2H), 3,23-3,35 (m, 1H),
3,08 (q, J= 12,0 Hz, 2H), 1,93-
2,27 (m, 4H)
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Vi du 20-1: Téng hop 3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yDnaphtalen-2,7-diol

X, N NH
OO "
HO OH

Budce 1: Sau quy trinh dai dién phuong phép tdng quat 1-1, phan tng lién hop
Suzuki, cho Hop chét trung gian 3-1 va Hop chit trung gian 1-3 phan tmg véi nhau dé tao
ra 7-(benzyloxy)-6-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)naphtalen-2-
ol (163mg, 0,337mmol). LCMS Rt = 1,12 phat, M+1 = 484,3 (diéu kién B).

Budce 2: 3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)naphtalen-2,7-
diol '

Diéu ché (33mg, 0,084mmol, hiu sudt 54,1%) tir 7-(benzyloxy)-6-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)naphtalen-2-ol theo phuong phap tong quat
4-1 dbi véi qua trinh hydro phan. LCMS Rt = 0,50 phut (LCMS phuong phap Q); MS
(M+1) = 394,5. "HnMR (400 MHz, DMSO-d6) & ppm 12,40 (br. s, 1H), 9,84 (s, 1H), 8,47
(d, J=9,54 Hz, 1H), 8,43 (s, 1H) 7,74 (d, J=8,78 Hz, 1H), 7,40 (d, J=9,54 Hz, 1H), 7,09
(s, 1H), 6,87-6,95 (m, 2H), 5,62-5,73 (m, 1H), 2,11 (d, J=9,29 Hz, 2H), 1,39 (br. s, 2H).
1,25 (br. s, 6H), 1,12 (br. s, 6H).

Vi du 20-2: Téng hop 3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2,7-diol

=z l N
X, N NH
oo
HO OH

Buéc 1: Sau quy trinh dai dién phwong phép tong quat 1-1, phan ung li€én hop
Suzuki, cho hop chit trung gian 3-1 va hop chit trung gian 1-1 phéan (mg véi nhau dé tao
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ra 7-(benzyloxy)-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2-ol (1,25g, 2,36mmol, hiéu suét 89%). LCMS R; = 0,97 phut, M+1 = 497,8
(diéu kién C). "HnMR (400 MHz, METANOL-d4) & ppm 7,91 (s, 1H), 7,76 (d, J=9,54
Hz, 2H), 7,66 (d, J=8,78 Hz, 2H), 7,34-7,40 (m, 2H), 7,31 (s, 2H), 7,18-7,27 (m, 2H),
6,97-7,05 (m, 2H), 6,91 (dd, J=8,78, 2,26 Hz, 1H), 5,18 (m, 3H), 2,92 (s, 3H), 1,60-1,68
(m, 2H), 1,45-1,55 (m, 2H), 1,32 (s, 6H), 1,18 (s, 6H).

Buéc 2: Piédu ché 3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDnaphtalen-2,7-diol (43mg, 0,097mmol, hiu sudt 482%) tir 7-(benzyloxy)-6-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol theo phuong
phép téng quét 4-1 d6i v6i qua trinh hydro phan. LCMS Rt = 0,48 phut, M+1 = 407,2
(LCMS phuong phap Q). 'HnMR (400 MHz, METANOL-d4) & ppm 8,27 (d, J=10,04
Hz, 1H), 8,20 (br. s, 3H), 7,71 (d, J=8,78 Hz, 1H), 7,35 (d, J=9,79 Hz, 1H), 7,05 (s, 1H),
6,85-6,94 (m, 2H), 5,27 (br. s, 1H), 3,03 (s, 3H), 1,71-1,91 (m, 4H), 1,54 (s, 6H), 1,39 (s,
6H).

Vi du 20-3: Téng hop 3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2,7-diol

H
N

/ |
X, N NH
OO ’
HO OH

Bude 1: Sau quy trinh dai dién phuong phap tong quat 1-1, phan Gng ghép doi
chéo Suzuki, cho Hop chit trung gian 3-1 va Hop chit trung gian 1-2 tac dung véi nhau
4 tao ra 7-(benzyloxy)-6-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
ylnaphtalen-2-ol (49mg, 0,096mmol, hiéu suit 52%). LCMS Rt = 1,16 phut (diéu kién
C); MS (M+1) = 483,8.

Buéc 2: Diéu ché 3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDnaphtalen-2,7-diol (3mg, 0,007mmol, hiéu sudt 38%) tir 7-(benzyloxy)-6-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol theo phwrong phap tng quat

-125-



21931

4-1 dbi véi qua trinh hydro phan. LCMS Rt = 0,47 phut (LCMS phuong phap Q); MS
(M+1) = 393,1. 'HnMR (400 MHz, METANOL-d4) & ppm 8,42 (d, J=9,29 Hz, 1H), 8,16
(s, 1H), 7,79 (d, J=8,53 Hz, 1H), 7,64 (d, J=9,54 Hz, 1H), 7,15 (s, 1 H), 6,96-7,02 (m,
2H), 4,51 (t, J=11,92 Hz, 1H), 2,96-3,04 (m, 1H), 2,68 (s, 1H), 2,35 (dd, J=13,55, 3,01
Hz, 2H), 1,69-1,75 (m, 2H), 1,64 (s, 6H), 1,56 (s, 6H).

Vi du 20-4: Téng hop tert-butyl este cua axit [3-(7-hydroxy-6-{6-[metyl-(2,2,6,6-
tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-naphtalen-2-yloxy)-propyl]-carbamic

NH

Budc 1: tert-butyl (3-((7-(benzyloxy)-6-bromonaphtalen-2-yl)oxy)propyl)carbamat

Sau phuong phép tong quat 5-1 dbi véi su alkyl héa phenol st dung 7-
(benzyloxy)-6-bromonaphtalen-2-ol (506,5mg, 1,54mmol) va tert-butyl 3-
bromopropylcarbamat (409mg, 1,72mmol) va sau qua trinh sic ky cot (rira giai bing
EtOAc/heptan 3-80%) di thu dugc tert-butyl (3-((7-(benzyloxy)-6-bromonaphtalen-2-
yl)oxy)propyl)carbamat duéi dang chét rin mau tring nhat (706mg, hiéu suit 94%). MS
(M-Boc) = 388,3. 'HnMR (400 MHz, CLOROFOM-d) & ppm 7,99 (s, 1H), 7,59 (d,
J=9,60 Hz, 1H), 7,54 (d, J=8,08 Hz, 2H), 7,42 (t, /7,58 Hz, 2H), 7,32-7,37 (m, 1H), 7,13
(s, 1H), 7,05-7,00 (m, 2H), 5,26 (s, 2H), 4,68 (br. s, 1H), 4,14 (t, J=6,06 Hz, 2H), 3,37 (q,
J=6,40 Hz, 2H), 2,09-2,01 (m, 2H), 1,47 (s, 9H).

Budce 2:  tert-butyl (3-((7-(benzyloxy)-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
ylnaphtalen-2-yl)oxy)propyl)carbamat

Sau phurong phép téng quéat 2-1 dbi véi su tao ra boronat este st dung tert-butyl (3-
((7-(benzyloxy)-6-bromonaphtalen-2-yl)oxy)propyl)carbamat (659mg, 1,36mmol) tao ra
tert-butyl ~ (3-((7-(benzyloxy)-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-2-
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yl)oxy)propyl)carbamat du6i dang chét rin mau tring nhat (662mg, hiéu sut 87%). MS
(M-Bu) = 478,0. "HnMR (400 MHz, CLOROFOM-d) & ppm 8,16 (s, 1H), 7,65-7,72 (m,
3H), 7,39 (t, J=7,33 Hz, 2H), 7,29-7,34 (m, 1H), 7,08 (s, 1H), 7,04 (d, J=2,53 Hz, 1H),
6,98 (dd, J=8,84, 2,27 Hz, 1H), 5,23 (s, 2H), 4,70 (br. s, 1H), 4,16 (t, J/=6,06 Hz, 2H),
3,38 (q, J=6,57 Hz, 2H), 2,00-2,10 (m, 2H), 1,47 (s, 9H), 1,41 (s, 12H).

Budge 3:  tert-butyl (3-((7-(benzyloxy)-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-yl)oxy)propyl)carbamat

Cho hgp chéit trung gian 1-1 (242,5mg, 0,86 mmol) va tert-butyl (3-((7-
(benzyloxy)-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-2-
yl)oxy)propyl)carbamat (662mg, 1,18mmol) phén tmg véi nhau theo phuong phap tong
quét 1-1 d6i véi phan tmg lién hop Suzuki véi cac didu chinh sau: thay vi tinh ché bang
phuong phap SCX, tinh ché vat lidu tho bing phuong phap sic ky nhanh (rira giai bing
1-15% NH; 7N trong MeOH/DCM) dé tao ra dau mau vang. Nghién nhé dau nay bing
Et,0 sau d6 6 dic trong chan khong dén khi khé tao ra tert-butyl (3-((7-(benzyloxy)-6-
(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-
yl)oxy)propyl)carbamat duéi dang chit rin mau vang nhat (492mg, hiéu suit 83%). MS
(M+1) = 654,8.

Buoe 4:  tert-butyl (3-((7-hydroxy-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-yl)oxy)propyl)carbamat

Thém Pd/C (10% theo trong luwong, 80mg, 0,075mmol) vao dung dich EtOAc
(5mL)MeOH (5mL) chira tert-butyl  (3-((7-(benzyloxy)-6-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-yl)oxy)propyl)carbamat
(492mg, 0,752mmol) & RT. Hut chan khong hén hgp phan tmg va nap H, (2X) sau d6
khudy & RT trong diéu kién H, (1 atm) trong 16 gi. Loc hdn hop phan tmg qua xelit, rira
bing MeOH, sau khi rira ¢6 dic trong chan khong dén khi khé tao ra chét rin mau nau
vang. Hoa tan chit rin trong DCM sau d6 hip phy trén c6t silica lién két v6i amin (ct Si-
NH, 10g, nhén hiéu Varian, Bond Elut NH,). Sau d6 rira ¢4t bing MeOH (150mL) rdi ¢o
dac dung méi trong chan khong tao ra ddu mau vang. Hoa tan diu nay trong Et,0 sau d6

cd dic trong chan khong tao ra hgp chit néu trong d& muc nay duéi dang chit rdn mau be
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(386mg, hiéu suit 91%). MS (M+1) = 564,3; "HnMR (400 MHz, DMSO-d6) & ppm 13,29
(br. s, 1H), 8,34 (s, 1H), 8,28 (d, J=10,10 Hz, 1H), 7,76 (d, J=9,09 Hz, 1H), 7,34 (d,
J=10,11 Hz, 1H), 7,15 (s, 1H), 7,08 (d, J=2,53 Hz, 1H), 6,94 (dd, J=9,09, 2,53 Hz, 1H),
4,89-5,06 (m, 1H), 4,56 (s, 1H), 4,09 (t, J=6,32 Hz, 2H), 3,09-3,16 (m, 2H), 2,98 (s, 3H),
1,80-1,95 (m, 2H), 1,50-1,61 (m, 2H), 1,44 (t, J=12,38 Hz, 2H), 1,38 (s, 9H), 1,27 (s,
6H), 1,10 (s, 6H).

Vi du 20-5: Téng hop 7-(3-amino-propoxy)-3-{6-[metyl-(2,2,6,6-tetrametyl-
piperidin-4-yl)-amino]-pyridazin-3-yl }-naphtalen-2-ol

NH

Thém TFA (1,5ml, 19,47mmol) vao dung dich chét theo vi du 20-4 (289,4mg,
0,513mmol) trong DCM (6ml) & RT. Khudy hdn hop phan tng & RT trong 30 phut, pha
lodng véi MeOH sau d6 hép phu trén cot SCX trong didu kién MeOH (10g). Rira cot
nhiéu lan bing MeOH sau d6 rira giai bing NH; 3N trong MeOH. Su bay hoi dung méi
di tao ra hop chat néu trong d& muc nay dudi dang chét rin mau be (178mg, hiéu suit
75%). LCMS Rt = 0,44 phut (LCMS phuong phap Q); MS (M+1) = 464,2. '"HnMR (400
MHz, DMSO-d6) 6 ppm 8,35 (s, 1H), 8,28 (d, J=9,60 Hz, 1H), 7,77 (d, J=9,09 Hz, 1H),
7,36 (d, J=9,60 Hz, 1H), 7,16-7,18 (m, 1H), 7,11 (d, J=2,53 Hz, 1H), 6,96 (dd, J=8,84,
2,27 Hz, 1H), 4,91-5,04 (m, 1H), 4,56 (s, 1H), 4,17 (t, J=6,32 Hz, 2H), 2,98 (s, 3H), 2,88
(d, J=7,07 Hz, 2H), 1,90-2,05 (m, 2H), 1,46-1,62 (m, 4H), 1,30 (s, 6H), 1,14 (s, 6H).

Vi du 20-6: Téng hop N-[3-(7-hydroxy-6-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-
4-yl)-amino]-pyridazin-3-yl}-naphtalen-2-yloxy)-propyl]-axetamit
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NH
0]

/”\H/\/\o

Thém N-axetoxysuxinimit (98mg, 0,624mmol) vao dung dich chit theo vi du 20-5
(50mg, 0,108mmol) va TEA (0,747ml, 5,39mmol) trong DMSO (2ml) & RT. Khudy hén
hop phan ng & RT trong 30 phut sau d6 c6 dic trong chan khéng dé loai b6 lwong du
Et;N. Tinh ché phin cin tao ra bing phuong phap HPLC thu san pham (rira giai bing
MeCN/H,0 5-80% chtra chit diéu chinh TFA 0,1%). Cac phn thich hop chita sén phdm
dugc két hop sau d6 hip phu trén cot SCX trong diéu kién MeOH (5g, nhan hiéu BSA
Varian). Rira cot nhiéu 1dn bing MeOH sau d6 rta gi4i bang NH; 3N trong MeOH. Su
bay hoi dung méi da tao ra ddu mau vang. Thém Et,0 vao diu sau dé c6 dic dén khi kho
tao ra hop chét néu trong d& muc nay dudi dang chat rdn mau vang cam (30mg, hidu suét
55%). LCMS Rt = 0,52 phut (LCMS phuong phép Q); MS (M+1) = 506,2. "HnMR (400
MHz, DMSO-d6) é ppm 13,27 (br. s, 1H), 8,35 (s, 1H), 8,28 (d, J=10,10 Hz, 1H), 7,77
(d, J=9,09 Hz, 2H), 7,35 (d, J=9,60 Hz, 1H), 7,17 (s, 1H), 7,09 (d, J=2,02 Hz, 1H), 6,95
(dd, J=9,09, 2,53 Hz, 1H), 4,92-5,04 (m, 1H), 4,11 (t, J=6,32 Hz, 2H), 3,20-3,28 (m, 2H),
2,98 (s, 3H), 1,87-1,96 (m, 2H), 1,82 (s, 3H), 1,55-1,63 (m, 2H), 1,44-1,55 (m, 2H), 1,30
(s, 6H), 1,14 (s, 6H).

Vi du  20-7: Téng hop 7-(3-hydroxypropoxy)-3 -(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol

NH

HO” "o

OH

Budce 1: 3-(benzyloxy)-6-(3-(benzyloxy)propoxy)-2-bromonaphtalen
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Sau phwong phép tdng quat 5-1 dbi véi sy alkyl hoéa phenol, thém Cs,CO; (485mg,
1,489mmol) vao dung dich 7-(benzyloxy)-6-bromonaphtalen-2-ol (490mg, 1,489mmol)
trong axeton (14,90mL) & RT. Khudy hén hop phéan tng trong 5 phut sau d6 thém ((3-
bromopropoxy)metyl)benzen (682mg, 2,98mmol) vao, sau d6 thém Nal (446mg,
2,98mmol). Gia nhiét hdn hop phan tng dén 60°C va khudy qua dém, sau dé loc, rira
bing axeton va ¢b dic trong chan khong. Phan bd phan cin tao ra giita Et,0 (60mL) va
nudce (20mL). Sau khi tach, rira 16p hitu co bing dung dich natri sulfit chira nuée bao hoa
(20mL), Na,CO;32M, va nuéc mudi. Sau d6 lam khé 16p hiru co bing MgSOy, loc, vi cd
dic trong chan khong. Qua trinh sic ky trén cot silicagel (10-60% EtOAc/heptan) da tao
ra 3-(benzyloxy)-6-(3-(benzyloxy)propoxy)-2-bromonaphtalen (422mg, 0,884mmol, hiéu
suat 60%) dudi dang chit rdn mau tring (rira giai & EtOAc 30%). LCMS Rt = 1,81 phit
(didu kién C); LCMS (M+1) = 479.9.

Budc 2: Pidu ché 2-(3-(benzyloxy)-6-(3-(benzyloxy)propoxy)naphtalen-2-yl)-
4.,4,5,5-tetrametyl-1,3,2-dioxaborolan (355mg, 0,677mmol, hiéu suit 81%) tir bromua
bang cach sir dung sau phuong phép tong quat 2-1 dbi v6i qua trinh tao ra boronat este.
LCMS Rt = 1,89 phiit (diéu kién C); MS (M+1) = 525,3.

Bude 3:

Pidu ché 6-(3-(benzyloxy)-6-(3-(benzyloxy)propoxy)naphtalen-2-yl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (59mg, 0,091mmol, hidu suit 27%)
nhd phan tng Suzuki tr boronic este va hop chat trung gian 1-1 theo phuong phap tong
quat 1-1. LCMS Rt = 1,50 phut (diéu kién C); MS (M+1) = 645,3.

Budc 4: Didu ché 7-(3-hydroxy-propoxy)-3-{6-[metyl-(2,2,6,6-tetramety]l-
piperidin-4-yl)-amino]-pyridazin-3-yl}-naphtalen-2-ol (10mg, 0,021mmol, hiéu suét
23%) tr 6-(3-(benzyloxy)-6-(3-(benzyloxy)propoxy)naphtalen-2-yl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin sau phwong phép tong quat 4-1 dbi v6i qua
trinh hydro phan. LCMS Rt = 0,53 phit (LCMS phuong phap Q); MS (M+1) = 465,2.
'HnMR (400 MHz, DICLOMETAN-d2) & ppm 7,97-8,08 (m, 2H), 7,63-7,72 (m, 1H),
7,19 (d, J=9,79 Hz, 1H), 7,04-7,12 (m, 1H), 7,01 (d, J/=8,28 Hz, 1H), 6,89-6,97 (m, 1H),
4,99 (br. s, 1H), 4,13-4,24 (m, 2H), 3,74-3,85 (m, 2H), 3,30-3,38 (m, 1H) 2,97 (br. s, 3H),
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2,12 (br. s, 1H) 2,01-2,10 (m, 2H), 1,65-1,73 (m, 2H), 1,39-1,50 (m, 2H), 1,34 (br. s, 6H),
1,17 (br. s, 6H).

Vi du 20-8: Téng hop 7-(3-metoxypropoxy)-3-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol

NH

\O/\/\O

Piéu ché 7-(3-metoxypropoxy)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol (15mg, 0,031mmol, hiéu sudt 27%) theo cach
tuong tu v6i vi du 21-7. LCMS Rt = 0,53 phit (LCMS phuong phap Q); MS (M+1) =
479,2. "HnMR (400 MHz, DICLOMETAN-d2) & ppm 8,01-8,07 (m, 2H), 7,69 (d, J=9,09
Hz, 2H), 7,20 (s, 1H), 7,09 (d, J=9,85 Hz, 1H), 7,00 (d, J=2,02 Hz, 1H), 6,95 (d, J=8,84
Hz, 1H), 5,42 (t, J=12,51 Hz, 1H), 4,15 (t, J=6,32 Hz, 2H), 3,58 (t, J=6,19 Hz, 2H), 3,35
(s, 3H), 3,01 (s, 3H), 1,94-2,14 (m, 4H), 1,77 (dd, J=13,39, 3,28 Hz, 2H), 1,58 (s, 6H),
1,51 (s, 6H).

Vi du 20-9: Téng hop 7-(2-morpholinoetoxy)-3-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin-3-yl)naphtalen-2-ol

z | ©
OK//ﬁN\/\o g

biéu ché 7-(2-morpholinoetoxy)-3-(6-((2,2,6,6-tetrametylpiperidin-4-
yloxy)pyridazin-3-yl)naphtalen-2-ol theo cich twong tw véi vi du 21-7. LCMS Rt = 0,43
phit (LCMS phuong phép Q); MS (M+1) = 507,3. '"HnMR (400 MHz, METANOL-d4) §
ppm 8,49 (d, J=9,79 Hz, 1H), 8,34 (s, 1H) 7,79 (d, /=9,03 Hz, 1H), 7,36 (d, J=9,54 Hz,
1H), 7,24 (s, 1H), 7,12 (d, J=2,26 Hz, 1H), 7,01 (dd, J=9,03, 2,51 Hz, 1H), 5,80-5,91 (m,
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1H), 4,29 (t, J=5,40 Hz, 2H), 3,73-3,79 (m, 4H), 2,91 (t, J=5,40 Hz, 2H), 2,63-2,72 (m,
4H), 2,51 (dd, J=13,80, 4,02 Hz, 2H), 1,85 (dd, /=13,43, 10,92 Hz, 2H), 1,64 (s, 6H),
1,56 (s, 6H).

Vi du 21-1: Téng hop 3-(6-(piperidin-4-ylmetyl)pyridazin-3-yl)naphtalen-2-ol

oo
OH

Buée 1: tert-butyl 4-((6-clopyridazin-3-yl)metyl)piperidin-1-carboxylat

Thém 9-borabixyclo[3,3,1]nonan 0,5M trong THF (5,4mL, 2,72mmol) vao binh
thét cb chira tert-butyl 4-metylenpiperidin-1-carboxylat (487mg, 2,47mmol). Phan tng
dugc hdi luu & 65°C trong 1 gid sau d6 dugc thém vao huyén phi chira d& khi khi gdm
3,6-diclopyridazin (368mg, 2,47mmol), K,CO; (1,0g, 7,41mmol), va PdCl,(dppf)CH,Cl,
(101mg, 0,12mmol) trong 1,4-dioxan (5,2mL) va nuéc (0,88mL). Gia nhiét hén hop phan
ing tao ra & 60°C trong 3 gid sau d6 lam lanh dén RT va pha lodng v6i EtOAc. Loc
huyén phit qua xelit va c¢b dic trong chan khong. Qua trinh séc ky cot silicagel, rira giai
bing EtOAc/heptan 0-100% di tao ra san phim, tert-butyl 4-((6-clopyridazin-3-
yl)metyl)piperidin-1-carboxylat (376mg, 1,21mmol, hiéu suit 49%). '"HnMR (DMSO-d6)
8: 7,85 (d, J=8,8 Hz, 1H), 7,70 (d, J=8,8 Hz, 1H), 3,74-4,05 (m, 2H), 2,85 (d, J=7,3 Hz,
2H), 2,54-2,79 (m, 2H), 1,82-2,01 (m, 1H), 1,48-1,62 (m, 2H), 1,38 (s, 9H), 0,97-1,18 (m,
2H).

Budc 2: Didu ché tert-butyl 4-((6-(3-metoxynaphtalen-2-yl)pyridazin-3-
yl)metyl)piperidin-1-carboxylat (63mg, 0,145mmol, hiéu suit 45%) tir tert-butyl 4-((6-
clopyridazin-3-yl)metyl)piperidin-1-carboxylat va axit (3-metoxynaphtalen-2-yl)boronic
sir dung phuong phéap tong quat 1-4.

Budc 3: Diéu ché 3-(6-(piperidin-4-ylmetyl)pyridazin-3-yl)naphtalen-2-ol (31mg,
0,097mmol, hiéu sudt 67%) tir tert-butyl 4-((6-(3-metoxynaphtalen-2-yl)pyridazin-3-
yl)metyl)piperidin-1-carboxylat st dung phwong phap tong quat 3-2. LCMS Rt = 0,53

-132-



21931

phut, M+1 = 320,2 (LCMS phwong phap Q); 'HnMR (DMSO-d6) § 8,62 (s, 1H), 8,51 (d,
J=9,0 Hz, 1H), 7,93 (d, J=8,0 Hz, 1H), 7,82 (d, J=9,0 Hz, 1H), 7,76 (d, J=8,0 Hz, 1H),
7,48 (ddd, J=8,2, 6,9, 1,3 Hz, 1H), 7,29-7,40 (m, 2H), 2,85-2,99 (m, 4H), 2,41-2,48 (m,
2H), 1,84-1,99 (m, 1H), 1,48-1,65 (m, 2H), 1,10-1,27 (m, 2H).

Vi du 21-2: Téng hop 5-(1H-pyrazol-1-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)metyl)pyridazin-3-yl)phenol

= \

OH
NH

Budc 1: 2,2,6,6-tetrametyl-4-metylenpiperidin trifloraxetat

Thém Kali tert-butoxit (2,2g, 19,3mmol) vao binh thét ¢b dung tich 100mL chia
metyltriphenylphosphoni bromua (5,2g, 14,5mmol) trong ete (8mL) d dugc 1am lanh dén
0°C. Khuiy huyén phu tao ra trong 0,5 gid & 0°C sau d6 thém timg giot 2,2,6,6-
tetrametylpiperidin-4-on (1,0g, 6,44mmol) trong ete (SmL) vao. Khudy hdn hop tao ra &
RT qua dém dong thdi thém kali tert-butoxit (0,72g, 6,44mmol) va
metyltriphenylphosphoni bromua (1,7g, 4,83mmol) vao. Khuay hdn hop phan tng & RT
trong 4 gi® sau d6 lam lanh dén 0°C va t6i bang nude, axit héa bing ung dich HCI chira
nuéc 1M va rira bing ete (3X). Pidu chinh d6 pH ciia hdn hop chtra nuéc nay dén 10
bang NaOH 2M va chiét bing ete (3X). Phan dich chiét hiru co dwogc axit hoa bang axit
trifloaxetic, lam kho bing natri sulfat va co dic trong chan khong dé tao ra san phim
mong mudn dudi dang mubi 2,2,6,6-tetrametyl-4-metylenpiperidin trifloaxetat chtra dau
mau nau (1,7g, 4,46mmol, hi¢u suit 70%). '"HnMR (DMSO-d6) & 8,53 (br. s, 2H), 5,00 (s,
2H), 2,20-2,30 (m, 4H), 1,33 (s, 12H).

Bude 2: 3-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-6-((2,2,6,6-tetrametylpiperidin-
4-y)metyl)pyridazin

Thém 9-borabixyclo[3,3,1]nonan 0,5M trong THF (3,7mL, 1,87mmol) vio binh
thot ¢ chira 2,2,6,6-tetrametyl-4-metylenpiperidin trifloaxetat (250mg, 0,936mmol).

-133-



21931

Phan {mg dugc hdi lvu & 65°C trong 1 gid, sau d6 thém 9-borabixyclo[3,3,1]nonan trong
THF (0,75mL, 0,375mmol) 0,5M vao va tiép tuc héi luu trong 1 gid. Thém hdn hop tao ra
vao huyén pht chira d& khtr khi gém hop chét trung gian 2-1 (268mg, 0,936mmol),
K,CO; (388mg, 2,81mmol), va PdCl,(dppf), CH,Cl, (38mg, 0,05mmol) trong 1,4-dioxan
(2,7mL) va nudce (0,45mL) va gia nhiét & 90°C qua dém, sau d6 lam lanh dén RT va pha
lodng v6i EtOAc. Loc huyén phi qua xelit va cd dic trong chan khong. San pham dugc
hap phu trén c6t SCX (5g) trong didu kién metanol. Rira cot nhidu 1in bang metanol sau
d6 rira giai bing amoniac 2N trong metanol. Thu lai sin phim va cb dic trong chén
khong dé tao ra san phdm tho 3-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-6-((2,2,6,6-
tetrametylpiperidin-4-yl)metyl)pyridazin. LCMS Rt = 0,92 phat, M+1 = 406,3.

Buéc 3: Didu ché 5-(1H-pyrazol-1-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)metyl)pyridazin-3-yl)phenol (56,1mg, 0,143mmol, higu sudt 18%) tir 3-(2-metoxy-4-
(1H-pyrazol-1-yl)phenyl)-6-((2,2,6,6-tetrametylpiperidin-4-yl)metyl)pyridazin st dung
phuong phap tong quat 3-1. LCMS Rt = 0,52 phat, M+1 = 392,3 (LCMS phuong phap
Q); 'HnMR (DMSO-d6) 5 8,64 (d, J=2,5 Hz, 1H), 8,49 (d, J=9,0 Hz, 1H), 8,17 (d, J=8,5
Hz, 1H), 7,87 (d, J=9,0 Hz, 1H), 7,80 (d, J=1,8 Hz, 1H), 7,45-7,59 (m, 2H), 6,59 (dd,
J=2,5, 1,8 Hz, 1H), 2,84 (d, J=7,0 Hz, 2H), 2,21-2,42 (m, 1H), 1,46 (d, J=11,8 Hz, 2H),
0,67-1,30 (m, 14H).

Vi du 22-1: Téng hop 3-metoxy-2-(6-(metyl(2,2,6-trimetylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(5-metyloxazol-2-yl)phenol

NH

Budc 1: Metyl 3-(benzyloxy)-4-bromo-5-hydroxybenzoat

Thém benzyl bromua (3,17mL, 26,6mmol) vao hdn hop chira metyl 4-bromo-3,5-
dihydroxybenzoat (18,8g, 76mmol) va kali cacbonat (5,26g, 38,1 mmol) trong DMF
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(190mL). Khudy hén hop qua dém, pha lodng véi 200mL nuéc va axit héa dén dé pH
bang 1 bang cach thém tir tir axit clohydric ddm dic. Chiét dung dich bing etyl axetat/ecte
1:1 (6X) va phan dich chiét két hop duoc rira bang nude (8X), natri bicacbonat bdo hoa,
nude mudi, duoc lam khod bing magie sulfat va c6 ddc thanh chit rin mau cam. Tao
huyén phii cac chit rin trong DCM (200mL) va khudy qua dém. Loai bé céc chét rén (chu
yéu 13 4-bromo-3,5-dihydroxybenzoat khong phan tmg) bang cich loc va c¢b dic phén
dich loc thanh diu mau cam ma dugc tinh ché bang phuong phap sic ky cot (80g
silicagel, 2:1 DCM trong dung dich rira gidi heptan, sau d6 1a dung dich rira giai DCM) dé
tao ra metyl 3-(benzyloxy)-4-bromo-5-hydroxybenzoat (4,66g). MS (M+1) = 337,0.
'HnMR (400 MHz, CLOROFOM-d) & ppm 7,32-7,57 (m, 6H), 7,26 (d, J=1,52 Hz, 1H),
5,77 (s, 1H), 5,22 (s, 2H), 3,93 (s, 3H) ciing nhu di-benzylated metyl 3,5-bis(benzyloxy)-
4-bromobenzoat (1,8g).

Budce 2: metyl 3-(benzyloxy)-4-bromo-5-metoxybenzoat

Thém metyl iodua (0,753mL, 12,04mmol) vao hdn hgp chira metyl 3-(benzyloxy)-
4-bromo-5-hydroxybenzoat (3,69g, 10,94mmol) va kali cacbonat (3,03g, 21,98mmol)
trong DMF (27mL). Khudy hon hop qua dém sau khi pha lodng né véi nudc va chiét biang
etyl axetat (4X). Phan dich chiét két hop duoc rira bang nude (8X), nudc mudi, 1am khod
bang magie sulfat va cd dic dé tao ra metyl 3-(benzyloxy)-4-bromo-5-metoxybenzoat
duéi dang chit rin mau tring (3,72g). MS (M+1) = 351,1; 'HnMR (400 MHz,
CLOROFOM-d) 6 ppm 7,31-7,59 (m, 7H), 5,24 (s, 2H), 3,99 (s, 3H), 3,95 (s, 3H).

Budc 3: axit 3-(benzyloxy)-4-bromo-5-metoxybenzoic

Thém natri hydroxit chira nuéc (1M, 53,0mL, 53,0mmol) vao dung dich chia
metyl  3-(benzyloxy)-4-bromo-5-metoxybenzoat (3,72g, 10,59mmol) trong 1:1
MeOH/THF (50mL). Sau 10 phiit loai bé cac chit dé bay hoi trong didu kién ap sut giam
va axit hoa dung dich dén d6 pH bing 1 bang cach thém axit clohydric dam dac, tir d6 tao
ra két tia mau tring dic. Chiét hdn hop bang etyl axetat (2X), va DCM (3X). Phan dich
chiét két hop duoc rira bing nudc mudi, lam kho bang magie sulfat va c6 dic dé tao ra

axit 3-(benzyloxy)-4-bromo-5-metoxybenzoic duéi dang chét rin mau tring (3,41g). MS
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(M-1) = 335,0. "HnMR (400 MHz, CLOROFOM-d) & ppm 7,21-7,49 (m, 7H), 5,16 (s,
2H), 3,91 (s, 3H).

Budc 4: 3-(benzyloxy)-4-bromo-5-metoxy-N-(prop-2-yn-1-yl)benzamit

Thém tir tr oxalyl clorua (0,57mL, 6,52mmol) vao huyén phu chita gdm axit 3-
(benzyloxy)-4-bromo-5-metoxybenzoic (2,0g, 5,93mmol) va 4 giot DMF trong DCM
(40mL). Sau 3 gid loai bd dung méi va hoa tan lai phan cin vao DCM (10mL). Thém tir
tir hdn hop gdm propargylamin (0,46mlL, 7,12mmol) va trietylamin (2,5mL, 17,8mmol)
trong DCM (2mL) vao dung dich ndy. Sau 30 phut pha lodng dung dich véi ete, rira bang
nuée (2X), axit clohydric 1M (2X), nudc, natri bicacbonat bdo hoa, nude mudi, 1lam kho
bang magie sulfat va c¢6 dic thanh chét rin mau vang. Nghién nhé chit rin bing dietyl ete
va 1am khb trong chan khong dé tao ra 3-(benzyloxy)-4-bromo-5-metoxy-N-(prop-2-yn-1-
yl)benzamit (1,88g) dudi dang chét rin mau tring nhat. MS = 374,0 (M+1).

Buée 5. 2-(3-(benzyloxy)-4-bromo-5-metoxyphenyl)-5-metyloxazol

Thém natri hydrua (60% theo trong lugng, 0,146g, 3,65mmol) vao dung dich chira
3-(benzyloxy)-4-bromo-5-metoxy-N-(prop-2-yn-1-yl)benzamit (0,455¢g, 1,22mmol) trong
dioxan (12mL) va gia nhiét hdn hop & diéu kién hdi luu trong sdu giy. Lam ngudi hdn
hop dén RT, t6i bing cach thém tir tir nuée va pha lodng véi etyl axetat. Rira hdn hop
béng nuée, natri bicacbonat bio hoa, nude mudi, 1am kho béng magie sulfat va c6 dac.
Qua trinh sic ky c6t nhanh (12g silic oxit, 2% etyl axetat trong DCM) da tao ra 2-(3-
(benzyloxy)-4-bromo-5-metoxyphenyl)-5-metyloxazol (198mg) dudi dang chit rén mau
tring nhat. MS = 374 (M+1). "HnMR (400 MHz, CLOROFOM-d) & ppm 7,55 (d, J/=7,58
Hz, 2H), 7,43 (t, J=7,33 Hz, 2H), 7,32-7,39 (m, 2H), 7,27 (d, J=2,02 Hz, 1H), 6,89 (d,
J=1,01 Hz, 1H), 5,27 (s, 2H), 4,02 (s, 3H), 2,44 (d, J=1,52 Hz, 3H).

Budc 6: axit (2-(benzyloxy)-6-metoxy-4-(5-metyloxazol-2-yl)phenyl)boronic

Thém n-butyl liti (2,5M trong hexan, 232ul, 0,579mmol) vao dung dich 2-(3-
(benzyloxy)-4-bromo-5-metoxyphenyl)-5-metyloxazol (197mg, 0,526mmol) di khudy
trong THF (1,3mL) di dugc lam lanh dén -78°C. Khudy dung dich trong 15 phut sau do6
thém trimetyl borat (235uL, 2,1 1mmol) vio va tir tir 1am 4m dung dich 1én dén RT qua
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dém. T6i phan tmg bang cach thém HCI 0,1M va pha loang véi etyl axetat, rira bing
nuée, nude mudi, 1am kho bing magie sulfat rdi ¢6 dic. Phuong phép séc ky cot nhanh
(12g silic oxit, 0-100% etyl axetat trong DCM hon 30 1an thé tich cot) di tao ra axit (2-
(benzyloxy)-6-metoxy-4-(5-metyloxazol-2-yl)phenyl)boronic (63mg) duéi dang bot mau
tring. MS = 340,1 (M+1). "HnMR (400 MHz, CLOROFOM-d) & ppm 7,28-7,46 (m, SH),
7,25 (d, J=1,01 Hz, 1H), 7,08 (br. s, 1H), 6,85 (d, /=1,01 Hz, 1H), 5,17 (s, 2H), 3,95 (s,
3H), 2,38 (d, /=1,52 Hz, 3H).

Buéc 7. 6-(2-(benzyloxy)-6-metoxy-4-(5-metyloxazol-2-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

Khtt khi hén hop gbém axit (2-(benzyloxy)-6-metoxy-4-(5-metyloxazol-2-
yDphenyl)boronic (63mg, 0,186mmol), 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yDpyridazin-3-amin, hop chit trung gian 1-1 (35mg, 0,124mmol), natri cacbonat
(39,4mg, 0,371mmol) trong DME/nuéc 3:1 (825uL) bang dong nito khé trong nim phut.
Thém tetrakis(triphenylphosphin)paladi(0) (21mg, 0,019mmol) vao va gia nhiét hdn hop
nhd chiéu xa vi séng & 150°C trong mudi lim phut. Loc phan g tho, axit hoa dich loc
bang HCI 2M trong MeOH, v sau d6 c6 dic dén khi kho. T4i hoa tan phan cin trong
metanol va hp phu trén c6t SCX trong didu kién MeOH. Rira cot vai lin (3-4 1an thé tich
cot) bang MeOH sau d6 rira giai bang amoniac 3,5N trong MeOH. Su bay hoi dung dich
rira giai da tao ra san phim dudi dang bot mau nau sang. Phuong phép sic ky cot nhanh
(4g silicagel, 0-40% amoniac 7N trong MeOH gradien trong DCM qua hon 30 1an thé tich
cot) da tao ra 6-(2-(benzyloxy)-6-metoxy-4-(5-metyloxazol-2-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin duéi dang chit rin mau tring. MS =
542,4 (M+1). '"HnMR (400 MHz, METANOL-d4) & ppm 7,45 (d, J/=1,01 Hz, 1H), 7,37 -
7,42 (m, 2H), 7,21-7,33 (m, 5H), 7,14 (d, /=9,60 Hz, 1H), 6,98 (d, J=1,01 Hz, 1H), 5,28
(m, 1H), 5,17 (s, 2H), 3,86 (s, 3H), 3,01 (s, 3H), 2,47 (d, /=1,01 Hz, 3H), 1,71 5 (dd,
J=12,1, 3,7 Hz, 2H), 1,62 (t, J=12,1Hz, 2H), 1,41 (s, 6H), 1,27 (s, 6H).

Budce 8. 3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)-5-(5-metyloxazol-2-yl)phenol
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Thém paladi trén cacbon (ham lugng Pd 10%, 7mg, 6,6umol) vao dung dich 6-(2-
(benzyloxy)-6-metoxy-4-(5-metyloxazol-2-yl)phenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (36mg, 0,066mmol) trong etyl axetat/MeOH
1:1 (1,3mL) trong mdi trudng khi nito. Thay thé mdi trwong khi nay bing hydro (bong
béng) va khudy nhanh hdn hop & RT qua dém. Pha loang dung dich véi DCM va loc qua
xelit. C6 dic phan dich loc thanh phin cin mau vang va axit héa bang HCI trong MeOH
(dugc didu ché bang cach thém tir tir axetyl clorua (14uL, 0,199mmol) vao 1mL MeOH).
Cb dic dung dich trong didu kién chin khéng, tai hoa tan phin cin vao MeOH, va tai 1én
trén cot SCX d3 chira sén MeOH. Rira c6t bang MeOH (20mL) va rira giai bing amoniac
3,5N trong MeOH (20mL). Sy bay hoi dung dich rira giai d4 tao ra san pham duéi dang
cin mau vang sang. Qua trinh nghién bang séng am véi dietyl ete da tao ra chat rin mau
vang sang. Loai bé dung méi trong didu kién 4p sudt giam dé tao ra 3-metoxy-2-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(5-metyloxazol-2-
yDphenol (22mg). LCMS Rt = 0,54 phut (LCMS phuong phap Q); MS = 352,3 (M+1).
'HnMR (400 MHz, METANOL-d4) & ppm 8,22 (d, J=10,11 Hz, 1H), 7,18-7,29 (m, 3H),
6,96 (d, J/~1,01 Hz, 1H), 5,07-5,20 (m, 1H), 3,98 (s, 3H), 3,03 (s, 3H), 2,46 (d, J/=1,52 Hz,
3H), 1,73 (dd, J=12,5, 3,4 Hz, 2H), 1,62 (t, J=12,5 Hz, 2H), 1,42 (s, 6H), 1,26 (s, 6H).

Vi du 23-1: Téng hop 2-(6-((6S)-6-((S)-1-hydroxyetyl)-2,2-dimetylpiperidin-4-
yloxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol

“OH

Bude 1. 3-((6S)-6-((S)-1-(tert-butyldimetylsilyloxy)etyl)-2,2-dimetylpiperidin-4-
yloxy)-6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin

Thém kali tert-butoxit (1M trong THF, 0,45mL, 0,45mmol) & 0°C vao dung dich
gbm 3-clo-6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin hop chit trung gian 2-1
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(32mg, 0,11mmol) va (6S)-6-((S)-1-(tert-butyldimetylsilyloxy)etyl)-2,2-dimetylpiperidin-
4-ol (hop chét trung gian 4-1, 32mg, 0,11mmol) trong DMF (1mL). Khudy hdn hop phan
g trong 1 gir & RT. Sau d6 t6i hdn hgp bing dung dich amoni clorua bdo hoa (10mL)
va chiét bang MeOH 10% trong diclometan (20mL). Lam khé phin dich chiét bing
Na,SO, va cb dic trong chan khong. Tinh ché phan cin bing phwong phap séc ky cot
(EtOAc/Heptan) d tao ra 56mg (94%) hop chét 3-((6S)-6-((S)-1-(tert-
butyldimetylsilyloxy)etyl)-2,2-dimetylpiperidin-4-yloxy)-6-(2-metoxy-4-(1H-pyrazol-1-
yl)phenyl)pyridazin: LCMS (m/z, MH"): 538,5; '"HnMR (400 MHz ,CLOROFOM-d) §
8,05 (d, /=8,1 Hz, 1 H), 8,01 (d, /=2,5 Hz, 1 H), 7,97 (d, /9,1 Hz, 1 H), 7,76 (d, J=1,5
Hz, 1 H), 7,55 (d, J=2,0 Hz, 1 H), 7,30 (dd, J=8,6, 2,0 Hz, 1 H), 6,94 (d, J/=9,1 Hz, 1 H),
6,54-6,47 (m, 1 H), 5,79-5,87 (m, 1 H), 3,96 (s, 3 H), 3,83-3,93 (m, 1 H), 3,07-3,17 (m, 1
H), 2,13-2,22 (m, 1 H), 2,05-2,12 (m, 1 H), 1,43-1,57 (m, 2 H), 1,27 (s, 3 H), 1,16 (d,
J=6,6 Hz, 3 H), 1,14 (s, 3 H), 0,90 (s, 9 H), 0,10 (s, 3 H), 0,08 (s, 3 H).

Bude 2. 2-(6-((6S)-6-((S)-1-hydroxyetyl)-2,2-dimetylpiperidin-4-yloxy)pyridazin-
3-yl)-5-(1H-pyrazol-1-yl)phenol

Thém timg giot BBr; (1M trong heptan, 0,13mL, 0,13mmol) & 0°C vao dung dich
3-((6S)-6-((S)-1-(tert-butyldimetylsilyloxy)etyl)-2,2-dimetylpiperidin-4-yloxy)-6-(2-
metoxy-4-(1H-pyrazol-1-yl)phenyl)pyridazin (56mg, 0,1mmol) trong CH,Cl, (2mL).
Khuiy hdn hgp qua dém. T6i hdn hgp phan tmg bing nudc va sau dé bazo héa bing dung
dich NaHCO; bdo hoa. Chiét 16p hitu co bang MeOH 10% trong diclometan (10mL x 3).
Phan dich chiét két hop dwgc 1am kho trén Na,SO, va ¢b dic trong chan khong. Qua trinh
tinh ché bang phwong phap HPLC d tao ra 12mg (28%) hop chét 2-(6-((6S)-6-((S)-1-
hydroxyetyl)-2,2-dimetylpiperidin-4-yloxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol:
LCMS Rt = 0,52 phit (LCMS phuong phap Q); MS = 410,3 (M+1); '"HnMR (400
MHz ,METANOL-d4) 6 8,23 (d, J=9,6 Hz, 1H), 8,19 (d, J=2,0 Hz, 1H), 7,86 (d, J=8,6
Hz, 1H), 7,65 (d, J=2,0 Hz, 1H), 7,32-7,25 (m, 2H), 7,22 (d, /9,6 Hz, 1H), 6,47-6,43 (m,
1H), 5,59-5,66 (m, 1H), 3,68-3,77 (m, 1H), 3,02-3,11 (m, 1H), 2,03-2,15 (m, 2H), 1,49-
1,59 (m, 2H), 1,24 (s, 3H), 1,11 (d, J/=6,4 Hz, 3H), 1,10 (s, 3H).

Quy trinh didu ché 9
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Hop chit trung gian 5-1: Tong hop 7-(benzyloxy)-6-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol

|
O \N,N NH
HO I (0]

Diéu ché 7-(benzyloxy)-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol (1,25g, 2,366mmol, hidu sut 89%) tir 7-
(benzyloxy)-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)naphtalen-2-ol (1,45g,
3,85mmol) va hop chit trung gian 1-1 (0,75g, 2,65mmol) sir dung phuong phéap téng quét
1-1 d6i v6i phan ting lién hop Suzuki. M+1 = 497,8. "THnMR (400 MHz, METANOL-d,)
87,91 (s, 1H), 7,76 (d, J=9,54 Hz, 2H), 7,66 (d, J=8,78 Hz, 2H), 7,34-7,40 (m, 2H), 7,31
(s, 2H), 7,18-7,27 (m, 2H), 6,97-7,05 (m, 2H), 6,91 (dd, J=8,78, 2,26 Hz, 1H), 5,18 (m,
3H), 2,92 (s, 3H), 1,60-1,68 (m, 2H), 1,45-1,55 (m, 2H), 1,32 (s, 6H), 1,18 (s, 6H).

Quy trinh diéu ché 10
Hop chit trung gian 5-2: Tong hop 7-(benzyloxy)-6-(6-(metyl(2,2,6,6-tetrametyl-

piperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-yl triflometansulfonat

“ | N

X, -N NH
g O
CFy 0 o)

Thém Et;N (2,10mL, 15,10mmol), va N-phenyltriflometansulfonimit (2,158g,
6,04mmol) vao hdn hop phan ting 7-(benzyloxy)-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-
4-yl)amino)pyridazin-3-yl)naphtalen-2-ol (Hop chét trung gian 5-1, 3g, 6,04mmol) trong
DCM (30mL) trong hai phan. Khudy hdn hgp & RT trong 3 gid va sau d6 c6 dic trong
chan khéng. Tai phan cin 1én trén hai c6t SCX 10g, rira bing MeOH, va rira giai bang
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NH; 2M trong MeOH. C dic phan chira san phim dé tao ra hop chét trung gian 5-2 duéi
dang chat rdn mau nhat (3,47g, hiéu sut 91%). MS (M+1) = 629,5.
Quy trinh diéu ché 11

Hop chit trung gian 5-3: Téng hop 7-hydroxy-6-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-yl triflometansulfonat

I
=z | N
N NH
o7 SO0
CFy 70 OH

Thém tir tir BBr; (dung dich 1M trong DCM, 2,4mL, 2,4mmol) vao hdn hop chira
hop chit trung gian 5-2 (500mg, 0,795mmol) trong DCM (4mL) & -78°C. Khuiy hdn hop
& -78°C trong 10 phut, sau d6 lam 4m 1én dén RT va khudy trong 1,5 gid. Toi phan ung
bing MeOH rdi c6 dic. Tai phan cin 1én trén cot SCX, rira bing MeOH, rira giai bing
NH; 2M trong MeOH. C6 dic phan chira san pham dé tao ra hop chét trung gian 5-3 dudi
dang chit rin mau vang sang (382mg, hiéu sut 89%). MS (M+1) = 539.3.

Quy trinh diéu ché 12
Hop chit trung gian 5-4: Téng hop 6-(3-(benzyloxy)-6-metoxynaphtalen-2-yl)-N-
metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

= ] N
l ! \N,N NH
MeO (0]

Thém NaH 60% theo trong lwgng (48,3mg, 1,21mmol) vao hdn hop phan tmg chira
7-(benzyloxy)-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2-ol (Hop chit trung gian 5-1, 500mg, 1,01mmol) trong DMF (3mL) & 0°C.
Khuay hdn hop trong 0,5 gid, sau d6 thém metyl iodua (0,063mL, 1,01mmol) vao. Khudy
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hdn hop & RT trong 1,5 gid, sau d6 thém phan metyl iodua khac (0,063mL, 1,01mmol)
vao. Khudy hdn hop phan tmg & RT qua dém, sau dé tir tir t6i bing nude. Phan bd phan
cin giira 16p nuée va DCM, va tiép tuc chiét 16p chira nuéc bang DCM. Lam khé cac 16p
hitu co két hop trén Na,SO,, rdi ¢6 dic trong chin khong. Tinh ché phin cin bing
phuong phap sic ky c6t nhanh silicagel (NH; 0-20% 1,5M trong MeOH/DCM) dé tao ra
hdn hop chira hop chit trung gian 5-4 va 6-(3-(benzyloxy)-6-metoxynaphtalen-2-yl)-N-
metyl-N-(1,2,2,6,6-pentametylpiperidin-4-yl)pyridazin-3-amin, dugc sit dung ma khong
tinh ché thém (412mg, hiéu suét 80%). MS (M+1) = 511,5.

Quy trinh diu ché 13
Hop chit trung gian 6-1: Téng hop 3-hydroxy-4-(6-(metyl(2,2,6,6-

tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(triflometoxy)phenyl

triflometansulfonat

Budce 1: 6-(4-(benzyloxy)-2-(triflometoxy)phenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Cho axit (4-(benzyloxy)-2-(triflometoxy)phenyl)boronic (1,2g, d6 tinh khiét 61%,
2,307mmol) va hop chét trung gian 1-1 (246mg, 0,871mmol) phan Gng véi nhau sau
phuong phép tdng quat 1-5 dbi véi phan tmg lién hop Suzuki. Hop chét 6-(4-(benzyloxy)-
2-(triflometoxy)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin
thu duoc dudi dang chit rin mau be (405mg, hiéu suit 90%) sau qu4 trinh tinh ché bing
phuong phép sic ky c6t nhanh. MS (M+1) = 515,5.

Budc 2: 4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-3-
(triflometoxy)phenol

T hop chit 6-(4-(benzyloxy)-2-(triflometoxy)phenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (405mg, 0,787mmol), sau phuong phap tong
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quit 4-1 d6i v6i qua trinh hydro phan nhém benzyl, thu dugc hop chit 4-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-3(triflometoxy)phenol
(335mg, hiéu sudt 100%) sau qua trinh tinh ché bing phuon phap séc ky cot SCX. MS
(M+1) =425,3.

Budc 3:  4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-3-

(triflometoxy)phenyl triflometansulfonat

Thém EtN (0,296ml, 2,120mmol) va N-phenyltriflometansulfonimit (364mg,
1,018mmol) vao huyén phu chira 4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-3-(triflometoxy)phenol (360mg, 0,848mmol) trong DCM (5mL).
Khuéy hdn hop & RT qua dém. C6 dic hdn hop phan tng. Tai phin cin 1én trén cot SCX
5g, rira bing MeOH, rtra gi4i bang NH; 2M trong MeOH. C6 dic phén chira san phim, va
tinh ché san phdm thd bang phuong phap séc ky cot nhanh dé tao ra 4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-3-(triflometoxy)phenyl
triflometansulfonat dudi dang chit rin mau be (361mg, 76%). MS (M+1) = 557,5

Budc 4: 3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)-5-(triflometoxy)phenyl triflometansulfonat

Gia nhiét hdén hop chira  4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-3-(triflometoxy)phenyl triflometansulfonat (360mg,
0,647mmol), iodobenzen diaxetat (375mg, 1,164mmol) va Pd(OAc), (7,3mg, 0,032mmol)
trong AcOH (3,0mL) va Ac,0O (3,0mL) & 60°C qua dém. Lam ngudi hdn hop phan tng
dén nhiét d6 phong rdi ¢b dic. Bazo hoa phan cin béng dung dich NaHCOj; chira nuéc va
chiét bing DCM. Lam khé céc 16p hitu co két hop bing Na,SO,, rdi ¢b dic. Tai vat lidu
thd 1én trén cot SCX, rira bang MeOH va pha lodng bing NH; 2M trong MeOH. C6 dic
phin chtra san phidm. Hop chét 3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(triflometoxy)phenyl triflometansulfonat thu dwgc dudi dang
chat ran mau vang (110 mg, 28%) sau qua trinh tinh ché bing phwong phap sic ky cot
nhanh va HPLC. MS (M+1) = 573,2.

Quy trinh didu ché 14

-143-



21931

Hop chét trung gian 6-2: Téng hop 3-hydroxy-5-metoxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl triflometansulfonat

Budec 1: 3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol

Thém 4-bromo-3-metoxyphenol (8,12g, 40mmol), bis(pinacolato) diboron (22,4g,
88,0mmol), kali axetat (27,4g, 280mmol), dppf (2,22g, 4,00mmol) va Pd(dppf)Cl, (2,93¢,
4,00mmol) vio binh 4p sudt dung tich 500mL. Thém dioxan (120mL) vao va lam sach
hén hop phan tmg bang nito trong 25 phut. Sau d6 bit kin hdn hogp phéan wng va khudy &
85°C trong 20 gio. Pha lodng v6i hdn hop bing etyl axetat, loc qua xelit, va ¢6 dic thanh
chit 16ng mau nau sim. Pua chét 16ng nay qua nut chan silicagel (60g) rira giai bang
heptan/etyl axetat d& tao ra 3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
ylphenol duéi dang chit rin mau tring (4,0g). 'HnMR (400 MHz, CLOROFOM-d) &
ppm 7,60 (d, J=8,1 Hz, 1H), 6,42 (dd, J=8,1, 2,0 Hz, 1H), 6,33 (d, /=2,0 Hz, 1H), 3,64 (s,
3H), 1,35 (s, 12H).

Budce 2: 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDphenol

Thém  3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol  (2,90g,
10,8mmol), 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (Hop
chét trung gian 1-1, 2,55g, 9,00mmol), NaHCO; (2,27g, 27,0mmol) va
tetrakis(triphenylphosphin) paladi(0) (0,520g, 0,450mmol) vao éng vi séng dung tich
25mL. Thém dioxan (45mL) va nudce (15mL) vao, va lam sach hén hop phan tmg bing
nito trong 10 phiit. Gia nhiét hdn hop phan @ng trong diéu kién chiéu xa vi séng & 110°C
trong 16 gid. Sau khi 1dm ngudi d&én RT, loc hén hop qua xelit, 14n luot rira miéng dém
loc b%mg etyl axetat, DCM, va MeOH. Qua trinh c¢6 dic dich loc d3 tao ra chét rin mau
néu, tinh ché chit rin nay bing phwong phap séc ky nhanh (80g silic oxit, 0-20% amoniac
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2M trong MeOH gradien, trong DCM) dé tao ra 3-metoxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol (1,6g). MS (M+1) = 371,3.

Budc 3: 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)phenyl triflometansulfonat

Thém timg phan N-Phenyltriflometansulfonimit (2,160g, 6,05mmol) vao hén hop
gdm 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol
va trietylamin (1,5mL, 11mmol) d& lam lanh dén 0°C. Lam 4m hén hop 1én dén RT va
khudy trong 2 gid. Thém mét phin N-phenyltriflometansulfonimit nita (0,30g, 0,86mmol)
vao va khudy hdn hop & RT qua dém. Pha lodng dung dich bing dung dich NaHCO; chtra
nuée bio hoa va chiét bing DCM (2x). C6 dic phan dich chiét va tinh ché phan cin bing
phwong phép sic ky nhanh (40g silic oxit, 0-25% MeOH gradien trong DCM) d8 tao ra 3-
metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl
triflometansulfonat (1,8g). MS (M+1) = 503,4. '"HnMR (400 MHz, METANOL-d,) & ppm
7,85 (d, J=9,6 Hz, 1H), 7,78 (d, J/=8,6 Hz, 1H), 7,20 (d, J=9,6 Hz, 1H), 7,17 (d, J=2,5 Hz,
1H), 7,12 (dd, J=8,3, 2,3 Hz, 1H), 5,44-5,59 (m, 1H), 3,92 (s, 3H), 3,04 (s, 3H), 1,98 (m,
J=8,1 Hz, 4H), 1,65 (s, 6H), 1,53 (s, 6H).

Budc 4: 3-hydroxy-5-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl triflometansulfonat

Gia nhiét hén hop gom 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl triflometansulfonat (2,6g, 5,17mmol), Pd(OAc), (58mg,
0,259mmol), va iodobenzen diaxetat (2,33g, 7,24mmol) trong axit axetic/anhydrit axetic
(42mL) 1:1 & 50°C trong 8 gid. Lam ngudi hdn hgp dén RT va cb dic trong didu kién ap
sudt giam. Phuong phap sic ky nhanh (10-100% EtOH trong DCM, sau d6 la 7:1
EtOH/amoniac 7N trong qua trinh rtta giai MeOH) da tao ra hn hop gdm hop chit néu
trong d& muc ndy va axetat twong tng (3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-
4-yl)amino)pyridazin-3-yl)-5-(((triflometyl)sulfonyl)oxy)phenyl axetat). Sau khi cd dic,
hén hop dugce hip thu trong metanol va gia nhiét & 70°C trong 4 gid. Lam bay hoi dung
méi dé& tao ra 3-hydroxy-5-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-

yl)amino)pyridazin-3-yl)phenyl triflo-metansulfonat dudi dang chit rin mau niu vang
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(1,25g). MS (M+1) = 519,4. "HnMR (400 MHz, METANOL-d,) § ppm 8,08 (d, J/=10,1
Hz, 1H), 7,23 (d, J=10,1 Hz, 1H), 6,57 (s, 2H), 5,16 (t, J=12,1 Hz, 1H), 3,89 (s, 3H), 3,02
(s, 3H), 1,69-1,77 (m, 2H), 1,56-1,67 (m, 2H), 1,41 (s, 6H), 1,27 (s, 6H).

Quy trinh diéu ché 15

Hop chiat trung gian 7-1: Téng hop 6-metoxy-5-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-2,3-dihydro-1H-inden-1-on

/IN
x, N NH

Bude 1: 6-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-1H-

P4

inden-1-on

Sau phwong phép téng quét 2-1 ddi véi sy tao ra boronat este sitr dung 5-bromo-6-
metoxy-2,3-dihydro-1H-inden-1-on (1,0mg, 4,15mmol) tao ra 6-metoxy-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-1H-inden-1-on (1,16g) MS [M+H'] =
289,2.

Budce 2: 6-metoxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3
yl)-2,3-dihydro-1H-inden-1-on

Sau phuong phap téng quat 1-4 d6i voi phan émg lién hop Suzuki sir dung 6-
metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-1H-inden-1-on
(300mg, 1,06mmol) va 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-
amin (Hop chét trung gian 1-1, 611mg, 2,12mmol) tao ra 6-metoxy-5-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-2,3-dihydro-1H-inden-1-on (433mg) MS
[M+H'] = 409,7.

Quy trinh didu ché 16

Hop chit trung gian 8-1: Téng hop 5-bromo-3-flo-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol
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Br OH

Buéce 1: (2-flo-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin

Thém hop chit trung gian 1-1 (2,83g, 10,0mmol), axit (2-flo-6-
metoxyphenyl)boronic, va K;PO, (5,52g, 26,0mmol) vao lo vi séng. Sau d6 thém 2nd
Generation XPhos Precatalyst (0,32g, 0,40mmol) vao hén hop, tiép d6 thém THF/nuéc
1:1 (50mL) vao. Bit kin hdn hgp phan tng va khudy & RT trong 4 gidr sau d6 chiét bing
CH,Cl, (2x). Tinh ché vt lidu thé bing phwong phap thu gom va giai phéng st dung
Axit® SiliaBond Propylsulfonic (3 duwong lugng, MeOH lam dung méi rira giai va dung
dich amoniac 2N trong MeOH dé giai phéng vét lidu). Co dic dung moi trong chan khong
@& tao ra hop chit néu trong d& muc nay dudi dang gel mau nau (2,87g, 77%). [M+H]:
373,4; '"HnMR (400 MHz, DMSO) § 7,43 (td, J= 8.5, 7,0 Hz, 1H), 7,36 (d, J= 9,5 Hz,
1H), 7,08 (d, J= 9,5 Hz, 1H), 6,98 (d, J= 8,5 Hz, 1H), 6,92 (td, J~= 8,5, 1,0 Hz, 1H), 5,07
(bs, 1H), 3,74 (s, 3H), 3,31 (s, 3H), 1,47-1,55 (m, 2H), 1,33-1,48 (m, 2H), 1,24 (s, 6H),
1,09 (s, 6H).

Buéc 2: 6-(4-bromo-2-flo-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Gia  nhi¢t  (2-flo-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yDpyridazin-3-amin (1,83g, 4,91mmol), [Ir(COD)(OMe)], (0,16g, 0,24mmol), -dtbpy
(0,13g, 0,24mmol), va bis(pinacolato)diboron (1,87g, 7,37mmol) trong dioxan (40mL) &
80°C qua dém. Loai bo céc chit d& bay hoi trong didu kién chan khong. Thém EtOH
(20mL), H,O (20mL) va CuBr, (3,29g, 14,7mmol) vio. Gia nhiét hdn hop tai diém hdi
luu qua dém. Lam ngudi hdn hop phan tng dén RT va loai bé cic chét d& bay hoi trong
diéu kién chan khéng. Thém dung dich NH,OH chtta nuéc 7% vao va chiét pha chira
nuée bang DCM (3x). Sau d6 tinh ché san phdm bang phuong phap sic ky cot trén
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silicagel (1-10% gradien cua amoniac 7N trong MeOH, trong CH,Cl,) dé tao ra hén hop
san pham mong mudn khéng thé tach dugc la (6-(4-bromo-2-flo-6-metoxyphenyl)-N-
metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin) va  4-bromo-6-(2-flo-6-
metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin  (1,26g).
[M+H]: 451,3.

Budc 3: 5-bromo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Gia nhiét 6-(4-bromo-2-flo-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (0,81g, 1,80mmol) va pyridin hydroclorua
(1,65g, 14,3mmol) dén 190°C trong 45 phut trong 10 phan tmg vi séng Biotage® Initiator.
Pha lodng hén hgp phén tng trong MeOH/DMSO, va tinh ché bang phwong phap HPLC
pha dao da chuén bj (5 dén 95% axetonitril trong nudc, axit trifloaxetic 1am chét diéu
chinh). C4c phan thich hop chira san phim dugc bazo héa tu do bang phwong phap thu
gom va giai phdng st dung Axit® SiliaBond Propylsulphonic (4 duong lugng, metanol
1am dung mdi rira giai va dung dich amoniac 2N trong MeOH dé giai phéng vét liéu). Co
dic dung méi trong chan khéng dé tao ra 5-bromo-3-flo-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol duéi dang chét rdn mau be (0,19g,
23%). [M+H]: 439,2; "THnMR (400 MHz, MeOD) & 7,96 (d, J= 10,0 Hz, 1H), 7,27 (d, =
10,0 Hz, 1H), 6,97 (t, J= 2,0 Hz, 1H), 6,89 (dd, J= 11,5, 2,0 Hz, 1H), 5,07-5,35 (m, 1H),
3,02 (s, 3H), 1,73 (dd, J= 12,5, 3,5 Hz, 2H), 1,62 (t, J= 12,5 Hz, 2H), 1,41 (s, 6H), 1,27
(s, 6H).

Quy trinh diéu ché 17

Hop chat trung gian 9-1: Téng hop 3-metoxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl triflometansulfonat

Budc 1: (4-bromo-3-metoxyphenoxy)(tert-butyl)dimetylsilan
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Thém 4-bromo-3-metoxyphenol (254g, 1251mmol), DCM (2500mL) va DIPEA
(437mlL, 2502mmol) vio binh thét c¢6 day tron dung tich 5L ¢6 gin mot may khudy phia
trén, cdp nhiét dién va miéng nap N,. Lam lanh hon hop phén g trong dung dich nuéc
d4, sau d6 thém fert-butylclodimetylsilan (198g, 1314mmol) vao. Khuidy hdn hop phan
ing & RT qua dém, va sau d6 pha lodng véi nude. Tach 16p hitu co ra, lam khé bang natri
sulfat, loc va c6 dic dé tao ra (4-bromo-3-metoxyphenoxy)(tert-butyl)dimetylsilan (472g,
1250mmol, hiéu sudt 100%). MS (M+1) = 319,2.

Budc 2: tert-butyl(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenoxy)dimetylsilan

Thém 4,4,4'4',5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (3,05g, 12,00mmol),
kali axetat (2,35g, 24,00mmol), dppf (0,333g, 0,600mmol) va PdCl,(dppf), san phdm
cdng CH,Cl, (0,49g, 0,600mmol) vio binh thét c¢b day tron dung tich 500mL chira (4-
bromo-3-metoxyphenoxy)(tert-butyl)dimetylsilan (1,9g, 6mmol) va dioxan (60mL). Hut
chan khong phan tmg va nap N, hai 14n va sau d6 khudy & 90°C qua dém. Sau d6 pha
lodng phan tng véi MeOH, loc qua xelit va rira bang EtOAc. Sau khi ¢6 dic trong chan
khong, tinh ché phan cin bing phwrong phép sic ky silicagel sir dung EtOAc/Heptan (0-
15%) dé tao ra chét rin mau tring fert-butyl(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenoxy)dimetylsilan (1,6g, 4,17mmol, hi¢u suit 70%), MS (M+1) =
365.2.

Budc 3: 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol

Nap vao binh phin tmg dung tich 20L c6 vo boc dwgc gin binh ngung hdi luu,
miéng nap N,, cdp nhiét di€én va may khqu phia trén luong dioxan 2,71 sau d6 la tert-
butyl(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenoxy)dimetylsilan
(290g, 557mmol), 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin
(Hop chét trung gian 1-1, 113g, 398mmol), va natri bicacbonat (100g, 1194mmol). Thém
700mL nudc vao, sau do thém Pd(PPh;), (27,6g, 23,88mmol) vao. Gia nhiét hén hop
phan tmg & 72°C qua dém. Sau khi 1am ngudi dén RT, tach céc 16p. C dic 16p hitu co, va
tinh ché phan cin bang phwong phap sic ky cot silicagel stt dung MeOH 5% (chira TEA
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1%) trong DCM dé tao ra sén phim mong mubn, 3-metoxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol (83g, 211mmol, hiéu suit 53%).
MS =371,4.

Budc 4: 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl triflometansulfonat

Lam lanh hdn hop gdm 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol (1,6g, 4,32mmol) va Et;N (1,50mL, 10,8mmol) trong
DCM (40mL) trong dung dich nude da, va thém ting giot N-phenyltriflometansulfonimit
(2,16g, 6,05mmol) vao. Sau khi khudy & RT trong 2 gid, thém tiép 0,2 eq N-
phenyltriflometansulfonimit vao, va khudy hén hop phan tmg qua dém. Tdi phan ung
bang dung dich natri bicacbonat chira nu6c va chiét bing DCM. Rua 16p hitu co bing
nu6e mudi, tach rdi ¢o dic, va tinh ché phin du bing phuong phap cot sic ky sir dung
MeOH/DCM (0-25%) dé tao ra hop chit trung gian 9-1, 3-metoxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl triflometansulfonat (1,8g,
3,58mmol, hiéu suat 83%), MS = 503,2.

Quy trinh diéu ché 18

Hop chit trung gian 9-2: Téng hop 3-hydroxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl triflometansulfonat

7 ] N
N, N NH
O\\ //O N
S

CFs N0 OH

Lam lanh binh thét ¢§ day tron dung tich 1L ¢6 gin thanh khudy tir v miéng nap
N, trong dung dich nudc d4, rdi thém 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-
4-yl)amino)pyridazin-3-yl)phenyl triflometansulfonat (37,00g, 68,6mmol) va DCM
(360mL) vao. Thém tir tir Bo tribromua (1M trong DCM, 120mL) nhé mdt bom tiém. Sau
khi khudy & RT trong 4 gid, toi phan ng bing metanol, va khudy & RT trong 15 phut. Co
dic hon hop phan tmg dé tao ra chit rin dang thuy tinh dinh, hdi luu chit nay trong HC1
1M trong MeOH (360mL) qua dém. Sau khi 1am ngudi dén RT, c6 dic vit liéu, va khudy
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phan cin trong HCI 4N trong dioxan (18mL) qua d&m. Qua4 trinh loc d3 tao ra mudi HCI
cia sin phidm mong mudn, 3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl triflometansulfonat hop chit trung gian 9-2 (36g,
68,6mmol, hiu suit >100%), MS (M+1) = 489,3. '"HnMR (DMSO-dq) & 9,06 (d, J=11,6
Hz, 1H), 8,28 (d, J=10,1 Hz, 1H), 8,13 (d, /=12,1 Hz, 1H), 7,99 (d, J=8,1 Hz, 1H), 7,70
(d, J=9,1 Hz, 1H), 7,08-7,12 (m, 1H), 4,99 (br. s., 1H), 3,03 (s, 3H), 2,03 (t, /=12,9 Hz,
2H), 1,80 (d, J/~10,6 Hz, 2H), 1,54 (s, 6H), 1,48 (s, 6H).

Quy trinh diéu ché 19

Hop chét trung gian 9-3: Téng hop 6-(2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-

amin

Thém vao lo vi séng 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl triflometansulfonat (Hop chét trung gian 9-1, 4,0g,
7,96mmol), bis(pinacolato)diboron (4,45g, 17,51mmol), kali axetat (4,69g, 47,8),
PdCl,(dppf)-CH,Cl, (0,65g, 0,79mmol), dppf (0,44g, 0,79mmol), va 1,4-dioxan
(10mL). Lam sach dung dich phan ting béng nito (3x) va khudy & 90°C qua dém. Loc
hdn hop phan ng qua xelit va rira banh loc bang EtOAc. Co dic dich loc trong chan
khong dé tgo ra chit 1ong mau niu ma duge tinh ché bang phwong phap sic ky cot
silicagel (10%-60% EtOAc/Heptan) dé tao ra 6-(2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-
amin (1,6 g, MS: 481,5 [M+H')).

Phuong phép téng quat 1-5

Quy trinh dai dién cho phan rng li€n hop Suzuki
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Thém hop chét trung gian clopyridazin, ching han nhw hop chit trung gian 1-1, (1
dwong lugng), chit phan mg axit boronic (1,2-1,5 dwong luong), Pd(PPh;), (0,1 duong
lugng) va Na,CO; hodc NaHCO; (2,5-3 duong lwong) vao lo vi séng sau d6 thém 1,4-
dioxan va H,0 (4:1) vao. Bit kin hdn hgp phan tmg, sau d6 1am bay hoi va nap N, (4x) va
gia nhiét bang cach chiéu xa vi séng & 120°C trong 1 gid. Loc hdn hop phén tmg qua xelit
va rira béng EtOAc hoic MeOH/DCM 10%. C6 dic dich loc tao ra va axit hoa dén do pH
bang 3 bang cach sir dung dung dich HCI chira nude 1M, sau d6 tai 18n cot SCX, rira bing
MeOH, va rira giai bang NH; 2M trong MeOH. C6 dic phan chita san phdm va tinh ché

bang phuong phép sic ky cot nhanh dé tao ra san phim mong mubn.
Phuong phap téng quat 1-6
Quy trinh dai dién cho phan ing lién hgp Suzuki

Thém chét nén halo-pyridazin (1 duong luong), chét phan ung axit boronic hoac
este (2,5 duong lugng), va Na,CO; (3 duong lugng) vao lo vi séng. Sau d6 thém
Pd(PPh;), (0,1 duong lugng) vao hdn hop phan ing sau d6 thém dioxan/nudce (6/1, 0,1M)
vao. Bit kin hdn hop phan ting va gia nhiét trong 10 phan tmg vi séng Biotage® Initiator
130°C trong 1 gio. Loc hon hop phan ng qua xelit va rira banh loc bang metanol. C6 dic
dich loc trong chan khong va tinh ché san phim tho bang phwong phap HPLC pha dao da
chun bi (axit trifloaxetic 0,1% lam chit didu chinh). C4c phan thich hop chira san phim
dugc bazo hoéa tu do bing phuong phéap thu gom va giai phéng st dung Axit® SiliaBond
Propylsulphonic (4 duwong lugng, metanol 1am dung mdi rira giai va dung dich amoniac
2N trong MeOH & giai phong vit liéu). C6 dic dung méi trong chan khong va tao huyén
phu chéit rén hinh thanh hodc hoa tan trong CH3CN/H,O (3/1 mL). Thém HCI chira nuéc
1M (3 duong lugng) vao va cd dic dung méi trong chian khong dé tao ra hop chat mong

mudn dudi dang mudi hydroclorua.
Phuong phap tong quat 7-1
Quy trinh dai dién cho su boryl héa/brom hoa

Hut chin khong hdn hop hop chét trung gian 2,6-duoc thé phenylpyridazin, ching
han nhu 6-(2,6-dimetoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-
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3-amin (1 dwong luong), bis(pinacolato)diboron (1,5 dwong lugng), 4,4’-di-tert-butyl
bipyridin (dtbpy) (0,2 duwong lwong) va [Ir(COD)(OMe)], (0,2 duwong luong) trong 1,4-
dioxan sau d6 nap N, (4x), sau d6 gia nhiét & 90°C qua dém. Lam ngudi hdn hop phan
g dén RT 16i ¢6 dic. Thém CuBr, vao phan cin (3 duwong lwong), MeOH va nudce (1:1).
Gia nhiét hén hop & 85°C qua dém, sau d6 lam ngudi dén RT, pha lodng vé&i EtOAc, loc
qua xelit va rira bing EtOAc. Rira phin loc bang nude mubi, 1am kho bang Na,SO, va cd
dic trong chan khong. Tinh ché phin cin bing phwong phap sc ky c6t nhanh
(MeOH/DCM) & tao ra san phAm mong muén.

Vi du 24-1: Téng hop 7-hydroxy-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
ylamino)pyridazin-3-yl)-2-naphtonitril
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Gia nhiét hdén hop di khir khi gdm 7-hydroxy-6-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-yl triflometansulfonat (21mg,
0,033mmol), kém xyanua (5,00mg, 0,043mmol) va tetrakis(triphenylphosphin)paladi(0)
(1,8mg, 1,6umol) trong DMF (0,8mL) & 120°C trong diéu kién chiéu xa vi séng trong 1
gi®. Loc hdn hop phan g qua xelit, rira bing EtOAc rdi ¢6 dic. Tai phén cin 1én cot
SCX 1g, rira bing MeOH, va rira giai bing NH; 2M trong MeOH. C6 dic phan chira san
phim. Tinh ché san phim thé bing phwong phap HPLC d8 tao ra hop chét néu trong dé
muc dudi dang chit rin mau vang sang (6,9mg, hiéu suét 50%). LCMS Rt = 0,55 phut
[Phuong phap Q], MS (M+1) = 416,3. '"HnMR (METANOL-d,) & 8,26 (s, 1H), 8,16 (d,
J=9,6 Hz, 1H), 8,04 (s, 1H), 7,86 (d, J/=8,6 Hz, 1H), 7,32 (dd, J=8,6, 1,5 Hz, 1H), 7,27 (s,
1H), 7,22 (d, J=9,6 Hz, 1H), 5,05 (t, J=11,9 Hz, 1H), 2,94 (s, 3H), 1,61 (dd, J~=13,1, 3,5
Hz, 2H), 1,49 (t, /~12,4 Hz, 2H), 1,30 (s, 6H), 1,14 (s, 6H).

Vi du  24-2: Téng  hop 3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-7-(piperidin-1-ylmetyl)naphtalen-2-ol
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Budéc 1: 6-(3-(benzyloxy)-6-(piperidin-1-ylmetyl)naphtalen-2-yl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

Gia nhiét hon hop phan tng dd khir khi gdm hop chét trung gian 5-2 (125meg,
0,199mmol), kali-1-trifloboratometylpiperidin (44,8mg, 0,219mmol), paladi axetat
(2,2mg, 9,9umol), X-Phos (9,5mg, 0,020mmol) va Cs,CO;3 (194mg, 0,596mmol) trong
THF (1mL) va nudce (0,1mL) & 80°C trong 25 gid. Loc hdn hop phan tng qua xelit va rira
bang EtOAc. C6 dic phéan dich loc va axit héa dén do pH bing 3 bang cach thém HCI
chira nuée 1M. Tai phan cin 1én trén cot SCX, rira bing MeOH va rira giai bing NH; 2M
trong MeOH. C6 dic phan chira san pham va tinh ché san phdm thé bing phuong phap
HPLC dé tao ra hop chét néu trong d& muc (34mg). MS (M+1) = 578,7.

Budc 2: 3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-7-
(piperidin-1-ylmetyl)naphtalen-2-ol

Hon hop di duge lam sach H, gdm 6-(3-(benzyloxy)-6-(piperidin-1-
ylmetyl)naphtalen-2-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin
(34mg, 0,059mmol) va Pd/C 10% theo trong lugng (0,3mg, 3umol) trong MeOH (3mL)
va EtOAc (3mL) dugc khudy trong méi trudng khi H, & RT qua dém. Loc hdn hop phan
ing qua xelit, rira bing MeOH rdi ¢6 dic. Tinh ché vat lidu thé bing phuong phap HPLC
dé tao ra san pham mong mudn dudi dang chét rin mau vang (15mg, hidu suét 52,3%).
LCMS Rt = 0,45 phut [Phuong phap Q], MS (M-1) = 486,4. '"HnMR (METANOL-d,) &
8,16 (s, 1H), 8,12 (d, /~=10,1 Hz, 1H), 7,69 (d, J=8,6 Hz, 1H), 7,46 (s, 1H), 7,15-7,22 (m,
2H), 7,14 (s, 1H), 4,98 (t, J/=12,1 Hz, 1H), 3,49 (s, 2H), 2,89 (s, 3H), 2,37 (br. s., 4H),
1,34-1,60 (m, 10H), 1,29 (s, 6H), 1,13 (s, 6H).

Vi du  24-3: Téng  hop 3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-7-(pyrolidin-1-ylmetyl)naphtalen-2-ol
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Gia nhiét hdn hgp phan tmg di khir khi chira hop chét trung gian 5-3 (50mg,
0,093mmol), kali-1-trifloboratometylpyrolidin (26,6mg, 0,139mmol), paladi axetat
(1,0mg, 4,6umol), X-phos (4,4mg, 9,3pmol) va Cs,CO; (91mg, 0,28mmol) trong THF
(1mL) va nuéc (0,1mL) & 100°C trong 1 gi¢s trong diéu kién chiéu xa vi séng. Co dic hdn
hop phan ting, axit héa dén d6 pH bang 3 bing cach thém HCI chita nuéc 1M va tai 1én
trén ¢t SCX, sau d6 rira bing MeOH, va rira giai bang NH; 2M trong MeOH. C6 dic
phan chira san pham va tinh ché vat liéu tho bing phuong phap HPLC d8 tao ra san pham
mong mudn dudi dang chit rin mau tring (6 mg, hidu suit 13%). MS (M+1) = 473,32.
'HnMR (METANOL-d,) & 8,29 (s, 1H), 8,26 (d, J=10,1 Hz, 1H), 7,81 (d, J=8,6 Hz, 1H),
7,60 (s, 1H), 7,29-7,36 (m, 2H), 7,25 (s, 1H), 5,11 (t, J=12,4 Hz, 1H), 3,76 (s, 2H), 3,01 (s,
3H), 2,56-2,67 (m, 4H), 1,77-1,89 (m, 4H), 1,65-1,74 (m, 2H), 1,52-1,63 (m, 2H), 1,39 (s,
6H), 1,23 (s, 6H).

Vi du 24-4: Tbéng hop 1-bromo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalene-2,7-diol
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Budc 1: 7-(benzyloxy)-1-bromo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol

Thém N-bromosuxinimit (39,4mg, 0,221mmol) vao hén hgp chira 7-(benzyloxy)-
6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol (100mg,
0,201mmol) trong DMF (ImL) & 0°C. Khuiy hdn hop phan tmg & RT trong 1,5 gid, sau
d6 tai 1én trén cot SCX 2g, rira bang MeOH, va rira giai bing NH; 2M trong MeOH. Cb
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dic phan chira san phim va tinh ché vat liéu tho bang sic ky cot nhanh silicagel dé tao ra
san phdm mong mudn dudi dang chit rin mau nau (33,6mg, higu suit 29%). MS (M+1) =

571,3.

Buéc 2 3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-7-
(piperidin-1-ylmetyl)naphtalen-2-ol

Thém tir tir BBr; (dung dich 1M trong DCM, 0,25mL, 0,25mmol) vao hdn hop 7-
(benzyloxy)-1-bromo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalen-2-ol (29mg, 0,050mmol) trong DCM (1 mL) & -78°C. Khuiy hdn hop & -
78°C trong 10 phut, sau d6 1am 4m 1én dén nhiét d6 phong va khudy trong 2 gi¢. T6i phan
ting bang MeOH 1di c¢b dic. Pua phan cin 1én trén ¢t SCX 1g, rira bang MeOH va rira
giai bang NH; 2M trong MeOH. C6 dic phin chira sin phdm dé tao ra sén phim mong
mudn dudi dang chit rin mau ndu nhat (14mg, hidu sudt 57%). LCMS Rt = 0,54 phut
[Phuong phap Q], MS (M+1) = 487,2. "HnMR (METANOL-d,) & 8,18-8,29 (m, 2H), 7,70
(d, J=8,6 Hz, 1H), 7,50 (s, 1H), 7,33 (d, J=10,1 Hz, 1H), 6,99 (d, J=8,6 Hz, 1H), 5,16 (t,
J=11,9 Hz, 1H), 3,03 (s, 3H), 1,72-1,80 (m, 2H), 1,61-1,70 (m, 2H), 1,45 (s, 6H), 1,29 (s,
6H).

Vi du 24-5: Téng hop 1-clo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2,7-diol
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Budce 1: 7-(benzyloxy)-1-clo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol

Thém N-closuxinimit (32,3mg, 0,242mmol) vao hdn hgp phan tng 7-(benzyloxy)-
6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol (100mg,
0,201mmol) trong DMF (2mL) & nhiét 46 phong. Khuy hdn hop phén tmg qua dém sau
d6 tai 1én trén cdt SCX, rira bing MeOH, va rira giai bing NH; 2M trong MeOH. C6 dic
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phan chira sin phdm va tinh ché bing phuong phép sic ky cot nhanh silicagel d& tao ra
hop chit néu trong @& myc dué6i dang san phim rén mau nau nhat (25mg, hiéu suét 23%).
MS (M+1) =531,6.

Budc 2: 1-clo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)naphtalene-2,7-diol

Thém tir tir BBr; (dung dich 1M trong DCM, 0,25mL, 0,25mmol) vao hdn hop
chaa 7-(benzyloxy)-1-clo-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)naphtalen-2-ol (25mg, 0,047mmol) trong DCM (1mL) & -78°C. Khudy hén hop & -
78°C trong 10 phit, sau d6 1am 4m 1én dén RT va khudy trong 1,5 gi®. Toi phan tmg bing
MeOH rdi c6 dic. Pwa phén cin 1én trén ¢t SCX 1 g, rira bing MeOH va rira giai bing
NH; 2M trong MeOH. C6 dic phan chira san phim dé tao ra san phim mong mudn dudi
dang chat rin mau niu nhat (10mg, hidu suit 48,2%). LCMS Rt = 0,54 phit [Phuong
phédp QJ, MS (M+1) = 441,3. '"HnMR (METANOL-d,) & 8,17-8,27 (m, 2H), 7,66 (d,
J=9,1 Hz, 1H), 7,46 (s, 1H), 7,32 (d, J/=10,1 Hz, 1H), 7,00 (d, J=9,1 Hz, 1H), 5,13 (t,
J=11,9 Hz, 1H), 3,02 (s, 3H), 1,71-1,79 (m, 2H), 1,59-1,68 (m, 2H), 1,44 (s, 6H), 1,28 (s,
6H).

Vi du 24-6: Tbng hop 7-metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol
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Sau phuong phép tong quat 4-1 d6i v&i qua trinh hydro phan nhém benzyl, didu
ché 7-metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDnaphtalen-2-ol tir hgp chét trung gian 5-4 (70mg, 0,14mmol). Chit rin mau tring thu
dugc sau qua trinh tinh ché bang phuong phap HPLC (30mg, hidu sudt 52%). LCMS Rt =
0,57 phat [Phuong phép QJ, MS (M+1) = 421,3. '"HnMR (METANOL-d,) & 8,25 (d,
J=9,6 Hz, 1H), 8,22 (s, 1H), 7,73 (d, J=8,6 Hz, 1H), 7,33 (d, J=9,6 Hz, 1H), 7,19 (s, 1H),

-157-



21931

7,05 (d, J=2,5 Hz, 1H), 6,93 (dd, J=8,6, 2,5 Hz, 1H), 5,10 (t, J=12,1 Hz, 1H), 3,90 (s, 3H),
3,02 (s, 3H), 1,68-1,76 (m, 2H), 1,55-1,65 (m, 2H), 1,41 (s, 6H), 1,25 (s, 6H).

Vi du 24-7: Téng hop 7-metoxy-3-(6-(metyl(1,2,2,6,6-pentametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol
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Budc 1: 6-(3-(benzyloxy)-6-metoxynaphtalen-2-yl)-N-metyl-N-(1,2,2,6,6-
pentametylpiperidin-4-yl)pyridazin-3-amin

Thém formaldehyt 37% theo trong lugng (0,087mL, 1,2mmol) va axit formic
(0,060mL, 1,6mmol) vao hdn hgp chira hop chit trung gian 5-4 (400mg, 0,783mmol)
trong DMSO (1,5mL) va nuéc (3mL). Gia nhiét hdn hop & 120°C trong diéu kién chiéu
xa vi séng trong 20 phit. Gia nhiét hdn hgp & 120°C trong diéu kién chiéu xa vi séng
trong 20 phut hai 1an nita sau khi thém cac phin formaldehyt (0,087 mL, 1,28 mmol) va
axit formic (0,060 ml, 1,6 mmol) bé sung vao mdi 1dn. C6 dic hdn hop phén ung va tai
1én trén cot SCX Sg, rira bang MeOH, va rira giai bing NH; 2M trong MeOH. Cb dic
phin chira san phim va tinh ché san phim tho bing phuong phép sic ky c6t nhanh (0-
20% NH; 1,5M trong MeOH /DCM) dé tao ra san phim mong mudn duéi dang chét rin
mau be (340mg, 83% ning suit). MS (M+1) = 525,6.

Budc 2: 7-metoxy-3-(6-(metyl(1,2,2,6,6-pentametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol

Tir hop chét 6-(3-(benzyloxy)-6-metoxynaphtalen-2-yl)-N-metyl-N-(1,2,2,6,6-
pentametylpiperidin-4-yl)pyridazin-3-amin (200mg, 0,381mmol), sau phwong phap téng
quét 4-1 d6i v6i qua trinh hydro phan nhém benzyl, thu dugc hop chit 7-metoxy-3-(6-
(metyl(1,2,2,6,6-pentametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol duéi dang
chit rin mau be (150mg, hiéu suit 91%) sau qué trinh tinh ché bing phwong phap séc ky
ot nhanh (0-15% ctua NH; 1,5M trong MeOH /DCM). Séan phim duogc chuyén thanh
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mudi HCI bang cach thém HCI chira nuGe 4M (0,2mL, 2,3 duong luong), sau d6 1a lam
kho lanh. LCMS Rt = 0,53 phut [Phuong phip Q], MS (M+1) = 435,3. 'HnMR
(METANOL-d,) 6 8,52 (d, /=10,1 Hz, 1H), 8,18 (s, 1H), 8,02 (d, J=9,6 Hz, 1H), 7,81 (d,
J=9,1 Hz, 1H), 7,30 (s, 1H), 7,12 (d, J=2,5 Hz, 1H), 7,04 (dd, J=9,1, 2,5 Hz, 1H), 5,06 (t,
J=11,4 Hz, 1H), 3,93 (s, 3H), 3,20 (s, 3H), 2,90 (s, 3H), 2,38 (t, /~13,1 Hz, 2H), 2,11 (dd,
J=13,6, 3,0 Hz, 2H), 1,63 (s, 6H), 1,62 (s, 6H).

Vi du 24-8: Tdéng hop 7-(3,6-dihydro-2H-pyran-4-yl)-3-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol
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Hdn hop phan tmg d khir khi gdm hop chit trung gian 5-3 (100mg, 0,186mmol),
pinacol este cua axit 3,6-dihydro-2H-pyran-4-boronic (50,7mg, 0,241mmol), va
tetrakis(triphenylphosphin)paladi(0) (10,73mg, 9,28umol) trong 1,4-dioxan (2mL) va
dung dich Na,CO; chtra nudc 1M (0,46mL, 0,464mmol) dugc cho phan ing sau phuong
phap téng quat 1-5 dbi v6i phan tng lién hop Suzuki. Tinh ché san phim thd bing
phuong phap HPLC & tao ra hop chét néu trong d& muc dudi dang chit rin mau nau nhat
(65mg, higu suit 73%). LCMS Rt = 0,60 phiit [Phuwong phap Q], MS (M+1) = 473 4.
"HnMR (METANOL-d,) & 8,20-8,40 (m, 2H), 7,81 (d, J=8.6 Hz, 1H), 7,67 (s, 1H), 7,48
(dd, J=8,8, 1,8 Hz, 1H), 7,35 (d, J/=10,1 Hz, 1H), 7,29 (s, 1H), 6,37 (br. s., 1H), 5,13 (t,
J=12,0 Hz, 1H), 4,37 (d, J=2,5 Hz, 2H), 3,99 (t, J=5,6 Hz, 2H), 3,04 (s, 3H), 2,67 (s, 2H),
1,68-1,78 (m, 2H), 1,55-1,66 (m, 2H), 1,41 (s, 6H), 1,25 (s, 6H).

Vi du 24-9: Téng hop  3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-7-(tetrahydro-2H-pyran-4-yl)naphtalen-2-ol
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Tu hop chét 7-(3,6-dihydro-2H-pyran-4-yl)-3-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol (200mg, 0,381mmol), theo
phuong phap tong quat 4-1, hop chét 3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-7-(tetrahydro-2H-pyran-4-yl)naphtalen-2-ol thu dugc dudi dang
chit rin mau tring sau qua trinh tinh ché bing phwong phap HPLC (11mg, hiéu suét
24%). LCMS Rt = 0,59 phtit [Phuong phap Q], MS (M+1) = 475,4. '"HnMR (METANOL-
ds) 6 8,25-8,32 (m, 2H), 7,81 (d, J=8,6 Hz, 1H), 7,52 (s, 1H), 7,35 (d, J=10,1 Hz, 1H),
7,19-7,27 (m, 2H), 5,12 (t, /=12,9 Hz, 1H), 4,09 (dd, J=10,6, 3,0 Hz, 2H), 3,62 (td,
J=11,2, 3,3 Hz, 2H), 3,04 (s, 3H), 2,94 (dt, J/=10,5, 5,6 Hz, 1H), 1,81-1,97 (m, 4H), 1,68-
1,76 (m, 2H), 1,55-1,65 (m, 2H), 1,41 (s, 6H), 1,25 (s, 6H).

Vi du 24-10: Téng hop 7-(diflometyl)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol
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Budce 1: 6-(3-(benzyloxy)-6-vinylnaphtalen-2-y1)-N-metyl-N-(1,2,2,6,6-
pentametylpiperidin-4-yl)pyridazin-3-amin

Cho pinacol este cia axit vinylboronic (100mg, 0,651mmol) va hop chét trung
gian 5-2 (315 mg, 0,501 mmol) phan ng v&i nhau sau phuong phéap tong quat 1-5 dbi voi
phan tmg lién hop Suzuki. Chat rin mau be (250mg, hiéu suit 98%) thu duogc sau qua
trinh tinh ché bing phwong phap SCX. Vit lidu thd duge st dung ma khong tinh ché
thém. MS (M+1) = 507,5.
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Bude 2: 7-(benzyloxy)-6-(6-(metyl(1,2,2,6,6-pentametylpiperidin-4-
yl)amino)pyridazin-3-yl)-2-naphtaldehyt

Thém natri periodat (112mg, 0,523mmol) vao hén hop gom 6-(3-(benzyloxy)-6-
vinylnaphtalen-2-yl)-N-metyl-N-(1,2,2,6,6-pentametylpiperidin-4-yl)pyridazin-3-amin
(106mg, 0,209mmol) va osmi tetroxit (dung dich chtta nuéc 4% theo trong luong,
0,080mL, 0,013mmol) trong THF/nuéc 5:1 (60mL) & RT. Khuay hén hop & RT qua dém
va sau d6 tdi bang dung dich Na,S,0; chira nude 20%. Hdn hop thé duge bazo héa bing
dung dich NaHCO; chita nuéc va chiét bang DCM. Lam khd 16p hitu co bing Na,SO,,
loc rdi ¢6 dic. Tai phén cin 1én trén cot SCX 2g, rira bing MeOH, rtra giai bang NH; 2M
trong MeOH. C6 dic phan chira san phdm dé tao ra 75mg chét rén mau be ma dugc chira
trong hdn hop 1:1 gdm hop chit néu trong d& muc va dimetyl axetal twong (mg. Hoa tan
hdn hop nay vio DCM (1,5mL) va TFA (0,22mL) va khudy & RT trong 2 gidr. C6 dic hdn
hop, bazo hoéa bing dung dich NaHCO; chita nude va chiét bang DCM. Lam khé 16p hitu
co bé‘mg Na,SO4, loc 1o cd dic dé tao ra 7-(benzyloxy)-6-(6-(metyl(1,2,2,6,6-
pentametylpiperidin-4-yl)amino)pyridazin-3-yl)-2-naphthaldehyt dudi dang chit rin mau
ndu nhat. V4t liéu thé dugc sir dung ma khong tinh ché thém. MS (M+1)=509,4.

Buéc 3:  6-(3-(benzyloxy)-6-(diflometyl)naphtalen-2-y1)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin _

Thém dietylaminosulfur triflorua (DAST) (0,058mL, 0,44mmol) vao hdn hog -
(benzyloxy)-6-(6-(metyl(1 ,2,2,6,6-pentametylpiperidin-4-yl)amino)pyridazin—3-yl)-2-j
naphtaldehyt (75mg, 0,147mmol) trong DCM (1,5mL) & 0°C. Khudy hén hop & 0°C"ltrong

10 phiit sau d6 1am 4m 1én dén RT va khudy trong hai ngdy. T6i hdn hop phan tmg bing
NaHCO; chtra nuéce & 0°C va chiét bang DCM. Lam khé 16p hitu co bing Na,SO,, loc rdi
cd dic. Tinh ché san phim thé bing phuong phap HPLC dé tao ra hop chét néu trong d&
muc duéi dang chit rin mau tring (20,6mg, hiéu suét 26%). MS (M+1) = 531,1.

Budce 4: 7-(diflometyl)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol

Tir hop chét 6-(3-(benzyloxy)-6-(diflometyl)naphtalen-2-y1)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (15mg, 0,028mmol), sau phwong phap tong

-161-



21931

quét 4-1 dbi véi qua trinh hydro phan nhém benzyl, thu duogc hop chéit 7-(diflometyl)-3-
(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol sau qué
trinh tinh ché bing phwong phép HPLC (6mg, hiéu sudt 50%). LCMS Rt = 0,60 phut
[Phuong phép Q], MS (M+1) = 441,3. '"HnMR (METANOL-d, & 8,37 (s, 1H), 8,29 (d,
J=9,6 Hz, 1H), 7,96 (d, J=8,6 Hz, 1H), 7,85 (s, 1H), 7,41 (d, J=8,6 Hz, 1H), 7,37 (s, 1H),
7,34(d, J=9,6 Hz, 1H), 6,87 (t, /=58,0 Hz, 1H), 5,23 (t, J/~12,1 Hz, 1H), 3,03 (s, 3H),
1,74-1,83 (m, 2H), 1,64-1,74 (m, 2H), 1,47 (s, 6H), 1,28-1,37 (m, 6H).

Vi du 24-11 va 24-12: Téng hop 7-((4-hydroxy-2-metylbutan-2-yl)oxy)-3-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol  va  7-(3-
hydroxy-3-metylbutoxy)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDnaphtalen-2-ol

I |
] " “ §
cC co
HO/\><O OH Ho></\o OH

Budec 1: 3-((7-(benzyloxy)-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-yl)oxy)-3-metylbutan-1-ol va 4-((7-(benzyloxy)-6-
(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-yl)oxy)-2-
metylbutan-2-ol

Thém vao binh thét cd diy tron dung tich 50mL hop chit 7-(benzyloxy)-6-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol (Vi du 20-2,
buéc 1, 640mg, 1,289mmol) va 3-metylbutan-1,3-diol (550uL, 5,15mmol) trong THF
(8,6mL) d tao ra dung dich nhat mau. Thém triphenylphosphin (744mg, 2,84 mmol) va
DIAD (560pl, 2,71mmol) vao, va khudy hdn hop trong didu kién nito & nhiét do phong.
Sau khi khudy qua dém, c6 dic phan img dén khi kho, sau d6 thém nuéc va EtOAc vao,
rdi tach 16p hitu co ra. Chiét 16p hiru co bing HCl 0,2N, sau d6 lam bdo hoa. Thém
NaHCO; vao dé lam trung hoa 16p chira nude, sau d6 chiét 16p nay bing EtOAc (2x).
Lam kho c4c 16p hitu co két hop bang MgSO,, loc rdi ¢d dic trong chan khong. Vit liéu
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thd (hdén hop ~1:1 cac chit ddng phan viing) dwgc dwa sang budc tiép theo ma khong tinh

ché thém.

Buéc 2: Piéu ché 7-((4-hydroxy-2-metylbutan-2-yl)oxy)-3-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol (43mg, 0,097mmol, hiéu
sudt  12%, 2  budc) va 7-(3-hydroxy-3-metylbutoxy)-3-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)naphtalen-2-ol (29mg, 0,058mmol, hiéu
sudt 9%, 2 budc) tir san phidm cong benzyl theo phuong phap tong quat 4-1 dbi v6i qua
trinh hydro phan. Qua trinh tinh ché va tach bang phuong HPLC thu san phim (Waters
Sunfire 30 mm ID x 50 mm, 0,1% TFA, 25-50% ACN/H,0) di tao ra cac san phém déng

phén vung.

7-((4-hydroxy-2-metylbutan-2-yl)oxy)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol: LCMS Rt = 0,52 phiat [Phuong phap Q], M+1 =
493,4. "HnMR (400 MHz, CLOROFOM-d) § 8,04 (s, 1H), 8,00 (d, J=10,04 Hz, 1H), 7,68
(d, J=9,03 Hz, 1H), 7,29 (s, 1H), 7,23-7,27 (m, 2H), 7,04 (d, /=10,04 Hz, 1H), 6,98 (dd,
J=2,26, 8,78 Hz, 1H), 4,98 (br. s., 1H), 4,00 (t, J/=5,90 Hz, 2H), 3,49 (s, 2H), 3,04 (s, 3H),
2,04 (t, J=5,90 Hz, 2H), 1,73 (dd, J=3,39, 12,42 Hz, 2H), 1,40-1,47 (m, 8H), 1,38 (s, 6H),
1,21 (s, 6H).

7-(3-hydroxy-3-metylbutoxy)-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)naphtalen-2-ol: LCMS Rt = 0,54 phuat [Phuong phap Q], M+1 =
493,4. "HnMR (400 MHz, CLOROFOM-d) § 7,95-8,03 (m, 2H), 7,66 (d, J=8,78 Hz, 1H),
7,28 (s, 1H), 7,26 (s, 1H), 6,99-7,07 (m, 2H), 6,93 (dd, J=2,38, 8,91 Hz, 1H), 4,96 (br. s.,
1H), 4,31 (t, J=6,27 Hz, 2H), 3,04 (s, 3H), 2,07 (t, J=6,15 Hz, 2H), 1,72 (dd, J=3,39,
12,42 Hz, 2H), 1,38 (m, 8H), 1,35 (s, 6H), 1,21 (s, 6H).

Vi du 25-1: Tong hop 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)benzen-1,3-diol
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Budec 1: 6-(2,6-dimetoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin

Cho hop chit trung gian 1-1 (566mg, 2,0mmol) va axit 2,6-dimetoxyphenylboronic
(437mg, 2,4mmol) tic dung v6i nhau sau phuong phép tong quéat 1-5 ddi voi phan vmg
lién hop Suzuki. 6-(2,6-dimetoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin thu dugc dudi dang chét rin mau be (375mg, hiéu sut 49%) sau qué

trinh tinh ché bing phuong phap sic ky cot nhanh. MS (M+1) = 385,4.

Budc 2: 6-(4-bromo-2,6-dimetoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-
4-yl)pyridazin-3-amin

6-(4-bromo-2,6-dimetoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (240mg, 0,624mmol), bis(pinacolato)diboron (238mg, 0,936mmol),
4,4’-di-tert-butyl-bipyridin(dtbpy, 3,4mg, 0,012mmol) va [Ir(COD)(OMe)]2 (4,1mg,
6,2umol) phan mg sau phwong phap tong quéat 7-1 dbi vi su boryl héa/brom héa, va 6-
(4-bromo-2,6-dimetoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-
amin thu duge duéi dang chit rdn mau vang (176mg, hiéu sudt 60%) sau qua trinh tinh
ché bang phwong phap sic ky ¢t nhanh va HPLC. MS (M+1) = 465,4.

Budéce 3: 6-(2,6-dimetoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

6-(4-bromo-2,6-dimetoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (63mg, 0,136mmol) va 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)-1H-pyrazol (52,8mg, 0,272mmol) phin @ng sau phwong phéap tong quat 1-5 ddi véi
phan tmg lién hop Suzuki. Hop chit néu trong d& muyc nay thu duge dudi dang chét rén

mau vang sau qué trinh sic ky cot (43mg, hiéu suit 70%). MS (M+1) = 451,5.
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Buéc 4: 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(1H-
pyrazol-4-yl)benzen-1,3-diol

Tir hop chit 6-(2,6-dimetoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (43mg, 0,095mmol), sau phwong phap téng
quat 3-1 dbi véi sy khir bao vé metoxy st dung thiophenol (22,1mg, 0,2mmol), di tao ra
hop chit 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-
pyrazol-4-yl)benzen-1,3-diol dudi dang chit rin mau vang nhat (20mg, hiéu suét 45%)
sau qua trinh tinh ché bang phuong phap HPLC. LCMS Rt = 0,41 phut [Phuong phap Q],
MS (M+1) = 423,3. '"HnMR (METANOL-d,) & 8,60 (d, J=10,1 Hz, 1H), 7,91 (s, 2H),
7,20 (d, /=10,1 Hz, 1H), 6,66 (s, 2H), 5,01 (t, J/=12,4 Hz, 1H), 2,90-3,01 (m, 3H), 1,64-
1,73 (m, 2H), 1,52-1,61 (m, 2H), 1,38 (s, 6H), 1,23 (s, 6H).

Vi du 25-2: Téng hgp 3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol

Budce 1: 1-(benzyloxy)-2-bromo-3-metoxybenzen

Thém K,COs (1,894g, 13,70mmol) va Mel (0,63mL, 10,05mmol) vao hdn hgp 3-
(benzyloxy)-2-bromophenol (2,55g, 9,14mmol) trong DMF (8mL) & RT. KhuAy hén hop
phan g qua dém sau d6 t6i bang nudc va pha lodng véi EtOAc. Rira pha hitu co bing
nudc (3x), nude mudi, 1am kho béng Na,SO,, rdi ¢b dic trong chan khong. Tinh ché pha‘in
du bing phwong phap sic ky cot nhanh (EtOAc/Heptan) dé tao ra hop chit néu trong dé
muc niy dudi dang dau khong mau (2,66g, hiéu sudt 99%). 'HnMR (CLOROFOM-d) &
7,49 (d, J=7,1 Hz, 2H), 7,36-7,43 (m, 2H), 7,30-7,35 (m, 1H), 7,20 (t, J=8,3 Hz, 1H),
6,56-6,65 (m, 2H), 5,18 (s, 2H), 3,92 (s, 3H).

Budc 2: axit (2-(benzyloxy)-6-metoxyphenyl)boronic

-165-



21931

Thém tung giot butylliti (2,5M trong THF, 4mL, 9,98mmol) vao hdén hop 1-
(benzyloxy)-2-bromo-3-metoxybenzen (2,66g, 9,07mmol) trong THF (20 mL) & -78°C
trong hon 15 phit. Khudy hdn hop & -78°C trong 30 phit, sau d6 thém trimetylborat
(4,0mL, 36,3mmol) vao. Lam 4m hdn hop 1én dén RT va khudy qua dém. T6i hdn hop
bang HC1 1M chira nudc dén d6 pH bing 2 va chiét bang DCM. Lam khé pha hitu co
bang Na,SO, rdi ¢b dic trong chan khong. Tinh ché phan du bang phuong phap séc ky
¢t nhanh (EtOAc/Heptan) dé tao ra san phdm mong mudn dang chit rin mau tring
(1,07g, hidu suét 46%). MS (M+1) = 259,4.

Bude 3: 6-(2-(benzyloxy)-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Cho hop chit trung gian 1-1 (391mg, 1,384mmol) va axit (2-(benzyloxy)-6-
metoxyphenyl)boronic (500mg, 1,94mmol) phin mg véi nhau sau phwong phép téng
quat 1-5 ddi v6i phan tmg lién hop Suzuki. Thu duogc 6-(2-(benzyloxy)-6-metoxyphenyl)-
N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin dudi dang chit rin mau be
(358mg, hidu suét 56%) sau qua trinh tinh ché bing phuong phap sic ky cot nhanh. MS
(M+1)=461,5.

Budc 4: 6-(2-(benzyloxy)-4-bromo-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Tu hop chit 6-(2-(benzyloxy)-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (300mg, 0,651mmol), sau phwong phap téng
quat 7-1 d6i véi sw boryl hoa/brom héa, thu dugc 6-(2-(benzyloxy)-4-bromo-6-
metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin sau qua
trinh tinh ché bang phuong phép sic ky cot nhanh (170mg, d6 tinh khiét 50%, hicu suit
24%). MS (M+1) = 541 4.

Budc 5:  6-(2-(benzyloxy)-6-metoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

6-(2-(benzyloxy)-4-bromo-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (129mg, d¢ tinh khiét 50%, 0,12mmol) va 4-
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(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (46,4mg, 0,24mmol) phan tng
v6i nhau sau phuong phap tong quat 1-5 dbi v6i phan tGng lién hop Suzuki. 6-(2-
(benzyloxy)-6-metoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-(2,2,6,6-

tetrametylpiperidin-4-yl)pyridazin-3-amin thu dugc duéi dang chit rin mau vang (14mg,

hiéu sudt 22%) sau qué trinh tinh ché bing phwong phap HPLC. MS (M+1) = 5274

Budc 6: 3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)-5-(1H-pyrazol-4-yl)phenol

Tir hop chét 6-(2-(benzyloxy)-6-metoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (14mg, 0,027mmol), sau phuong phap
tong quat 4-1 ddi v6i qua trinh hydro phan nhém benzyl, thu dugce hop chéit 3-metoxy-2-
(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-
yl)phenol sau qua trinh tinh ché bang phwong phap HPLC (4,2mg, hidu suat 35%). LCMS
Rt = 0,43 phit [Phuong phip Q], MS (M+1) = 437,4. '"HnMR (METANOL-d,) & 8,23 (d,
J=10,1 Hz, 1H), 8,01 (br. s., 2H), 7,22 (d, J=10,1 Hz, 1H), 6,79-6,87 (m, 2H), 5,13 (t,
J=12,4 Hz, 1H), 3,94 (s, 3H), 3,00 (s, 3H), 1,72-1,82 (m, 2H), 1,60-1,72 (m, 2H), 1,45 (s,
6H), 1,30 (s, 6H).

Vi du 25-3: Téng hop 5-(1H-pyrazol-4-y1)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-3-(triflometoxy)phenol

Budc 1: 4-(benzyloxy)-1-bromo-2-(triflometoxy)benzen

Thém Cs,CO; (5,65g, 17,3mmol) va benzyl clorua (1,46mL, 12,7mmol) vao hén
hop 4-bromo-3-(triflometoxy)phenol (2,97g, 11,6mmol) trong DMF (10mL) & RT. Khudy
hén hop phan tmg qua dém sau d6 t6i bing nuwdc va pha lodng véi EtOAc. Rira pha hitu
co b::ing nudce (3x), nuée mudi, lam khod bﬁng Na,SO,, roi ¢o dic trong chén khong. Tinh

ché phan cin bang phrrong phap séc ky cot nhanh (EtOAc/Heptan) dé tao ra hop chit néu
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trong d& muc dudi dang diu khong mau (3,92¢, hiéu suit 98%). '"HnMR (METANOL-d,)
6 7,51 (d, J=9,1 Hz, 1H), 7,40-7,45 (m, 4H), 7,34-7,40 (m, 1H), 6,97 (dd, J=2,5, 1,5 Hz,
1H), 6,82 (dd, J=9,1, 3,0 Hz, 1H), 5,06 (s, 2H).

Budc 2: Axit (4-(benzyloxy)-2-(triflometoxy)phenyl)boronic

Thém timg giot butylliti (2,5M trong THF, 2,28mL, 5,70mmol) vio hdn hop chira
4-(benzyloxy)-1-bromo-2-(triflometoxy)benzen (1,8g, 5,19mmol) trong THF (20mL) & -
78°C trong hon 10 phit. Khudy hén hop phan tmg & -78°C trong 1 gid, sau d6 thém
trimetylborat (1,73mL, 15,6mmol) vio. Lam 4m hén hop 1én dén nhiét d6 phong va
khudy qua dém. C6 dic hdn hop tir dietyl ete ba 1in va 1am kho phan cin trong didu kién
chén khong cao d tao ra hop chit néu trong d& muc ndy duéi dang chat rin keo (2,2g, d6
tinh khiét 61%, hiéu sut 83%). Vit lidu thd dwoc st dung tiép ma khong tinh ché thém.
MS (M-1)=311,3.

Bude 3: 6-(4-(benzyloxy)-2-(triflometoxy)phenyl)-N-(2,2,6,6-tetrametylpiperidin-
4-yl)pyridazin-3-amin

Cho axit (4-(benzyloxy)-2-(triflometoxy)phenyl)boronic (360mg, d6 tinh khiét
61%, 0,692mmol) va hop chét trung gian 1-2 (93mg, 0,346mmol) phan rng v6i nhau theo
phuong phap tong quéat 1-5 d6i véi phan tng lién hop Suzuki. 6-(4-(benzyloxy)-2-
(triflometoxy)phenyl)-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin  thu duoc
dué6i dang chit rin mau tring (121mg, hiéu sut 70%) sau qua trinh tinh ché biang phwong
phép sic ky cot nhanh. MS (M+1) = 501,3.

Budc 4: 4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-3-
(triflometoxy)phenol

Tir hop chét 6-(4-(benzyloxy)-2-(triflometoxy)phenyl)-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (120mg, 0,24mmol), sau phwong phép tong
quét 4-1 ddi v&i qua trinh hydro phan nhém benzyl, thu duoc 4-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-3-(triflometoxy)phenol sau qua trinh tinh
ché bing phuong phép sic ky cot SCX (98mg, hiéu sut 100%). MS (M+1) = 411,3.
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Budc 5: 4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-3-

(triflometoxy)phenyl triflometansulfonat

Thém Et;N (0,083mL, 0,597mmol) va N-phenyltriflometansulfonimit (172mg,
0,48mmol) vao huyén phu chira 4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)-3-(triflometoxy)phenol (98mg, 0,239mmol) trong DCM (2mL). Thém DMF (0,5mL)
vao nhim muc dich hoa tan. Khudy dung dich & nhiét d6 phong qua dém sau do6 co dac.
Tai phan cin 1én trén ¢t SCX 2g, rira bing MeOH, rira giai bing NH; 2M trong MeOH.
Cb dic phan chira san phim, va tinh ché vat lidu thé bing phuong phap séc ky cot nhanh
dé tao ra hop chit néu trong d& muc dudi dang chét rén mau be (89mg, 69%). MS (M+1)
= 543.3.

Budce 6: 3-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-

5-(triflometoxy)phenyl triflometansulfonat

Gia nhiét hdn hop gdm 4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)-3-(triflometoxy)phenyl triflometansulfonat (86mg, 0,16mmol), iodobenzen diaxetat
(71,5mg, 0,222mmol) va Pd(OAc), (3,6mg, 0,016mmol) trong AcOH (0,6mL) va Ac,0
(0,6mL) & 75°C trong 3 gid. Sau d6 gia nhiét hdn hop & 80°C qua dém sau khi thém 40mg
iodobenzen diaxetat khac vao. Lam ngudi hdn hop phan tmg dén nhiét d6 phong rdi cb
dic. Tai phan can Ién trén cdt SCX, rira bing MeOH va pha lodng véi NH; 2M trong
MeOH. C6 dic phan chira san phdm. Xt Iy phin cin bing NHy/MeOH 7M va khudy &
40°C trong 4 gid. Vat lidu tho dugc tinh ché bang phwong phap sic ky cot nhanh d& tao ra
hop chét néu trong d& muc duéi dang chit rén mau be (32mg, 36,1%). MS (M+1) =
559.4.

Buéc 7: 5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-3-(triflometoxy)phenol

Cho  3-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(triflometoxy)phenyl triflometansulfonat(32mg, 0,043mmol) va 4-(4,4,5,5-tetrametyl-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol (16,68mg, 0,086mmol) phan Ung véi nhau sau
phuong phap téng quét 1-5 d6i v6i phan tng lién hop Suzuki. 5-(1H-pyrazol-4-y1)-2-(6-
((2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-3-(triflometoxy)phenol thu duoc
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duéi dang chét rin mau vang sau qua trinh tinh ché bing phwong phap HPLC. San phim
duoc chuyén héa thanh mubi HCI béng cach thém HCI chira nuéc 1M (0,1mL, 2,3 duwong
lugng) sau d6 1am kho lanh (10mg, hiéu suit 45%). LCMS Rt = 0,48 phiit [Phuong phap
QJ, MS (M+1) = 477,3. '"HnMR (METANOL-d,) & 8,17 (s, 2H), 8,05 (d, J=9,6 Hz, 1H),
7,68 (d, J=9,6 Hz, 1H), 7,22-7,30 (m, 2H), 4,49 (t, J=12,1 Hz, 1H), 2,33 (dd, J=13,6, 3,5
Hz, 2H), 1,70 (t, J/=12,9 Hz, 2H), 1,61 (s, 6H), 1,54 (s, 6H).

Vi du  25-4: Téng  hop 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-pyrazol-4-yl)-3-(triflometoxy)phenol

Cho hop chét trung gian 6-1 (40mg, 0,070mmol) va 1-metyl-4-(4,4,5,5-tetramety1-
1,3,2-dioxaborolan-2-yl)-1H-pyrazol (29,1mg, 0,140mmol) tac dung vGi nhau sau phuong
phép tong quét 1-5 dbi v6i phan tmg lién hop Suzuki, va thu duoc 2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-pyrazol-4-yl)-3-
(triflometoxy)phenol dudi dang chit rdn mau tring (7,5mg, hibu suét 21%). LCMS Rt =
0,52 phut [Phuong phéap Q], MS (M+1) = 505,4. '"HnMR (METANOL-d,) & 8,04 (s, 1H),
7,85 (s, 1H), 7,79 (d, J=9,6 Hz, 1H), 7,25 (d, J=9,6 Hz, 1H), 7,11-7,17 (m, 1H), 7,07 (d,
J=1,5 Hz, 1H), 5,24 (t, J~11,4 Hz, 1H), 3,94 (s, 3H), 3,02 (s, 3H), 1,72-1,82 (m, 2H),
1,60-1,72 (m, 2H), 1,44 (s, 6H), 1,29 (s, 6H).

Vi du  25-5: Téng  hop 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)-3-(triflometoxy)phenol
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Cho hop chit trung gian 6-1 (35mg, 0,061mmol) va 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol (23,72mg, 0,122mmol) phéan mg véi nhau sau phuong
phap tong quéat 1-5 déi véi phan ung lién hop Suzuki, va thu dugc 2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)-3-
(triflometoxy)phenol dudi dang chét rin mau tring (27mg, hiéu suat 90%). LCMS Rt =
0,50 phit [Phuong phap QJ, MS (M+1) = 491,4. 'HnMR (METANOL-d,) 5 8,02 (br. s.,
2H), 7,79 (d, J=9,6 Hz, 1H), 7,25 (d, J=9,6 Hz, 1H), 7,18 (d, J=1,5 Hz, 1H), 7,10-7,13 (m,
1H), 5,26 (t, J=11,9 Hz, 1H), 3,01 (s, 3H), 1,72-1,84 (m, 2H), 1,61-1,72 (m, 2H), 1,45 (s,
6H), 1,30 (s, 6H).

Vi du 25-6: Téng hop 4-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(triflometoxy)phenyl)- 1-metylpyridin-2(1H)-on

Cho hop chét trung gian 6-1 (40mg, 0,070mmol) va pinacol este cua axit 1-
metylpyridin-2-on-4-boronic (32,8mg, 0,140mmol) phan ing v&i nhau sau phwong phap
tbng quat 1-5 d6i voi phan ung lién hop Suzuki, va thu dwgc 4-(3-hydroxy-4-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(triflometoxy)phenyl)-1.-
metylpyridin-2(1H)-on duéi dang chét rin mau tring. San phim dugc chuyén héa thanh
mudi HCI bing cach thém HC1 4M trong dioxan (0,1mL, 5,7 duong lwong), sau d6 lam
bay hoi dung méi (14,5mg, hiéu suit 36%). LCMS Rt = 0,50 phut [Phuong phap Q], MS
(M+1) = 532,3. '"HnMR (METANOL-d,) & 8,16-8,21 (m, 1H), 8,06-8,13 (m, 1H), 7,81 (d,
J=1,1 Hz, 1H), 7,30 (s, 2H), 6,80 (d, /=2,0 Hz, 1H), 6,69 (dd, J=6,8, 2,3 Hz, 1H), 5,02 (br.
s., 1H), 3,63 (s, 3H), 3,21 (s, 3H), 2,01-2,13 (m, 4H), 1,64 (s, 6H), 1,57 (s, 6H).

Vi du 26-1: Téng hop 3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-pyrazol-4-yl)phenol
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Kht khi hén hop gébm  3-hydroxy-5 -metoxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl triflometansulfonat (Hop chit trung
gian 6-2, 100 mg, 0,193 mmol), 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-pyrazol (120mg, 0,579mmol), va natri cacbonat (102mg, 0,964mmol) trong
DME/nuéc 3:1 (1,9mL) bing mot dong nito khod trong 5 phat. Thém
tetrakis(triphenylphosphin)paladi(0) (16,7mg, 0,014mmol) vao va gia nhiét hon hop trong
diéu kién chiéu xa vi séng & 90°C trong mot gid. Phan bd hdn hop giita 16p nude va
diclometan va axit héa pha hiru co bang HCI trong MeOH (4 dwong lwong) 1di ¢6 dic dén
khi kho. Tai vat liéu tho 1én trén cot SCX (1g, da chira sain MeOH), rira ba°1ng MeOH, va
rira giai bing amoniac 7N trong MeOH. Co dic dung méi rira giai dén khi khé va qua
trinh tinh ché bing phwong phap sic ky nhanh (12g silic oxit, 1-12% amoniac 7N trong
MeOH gradien, trong DCM) di tao ra 3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-
4-yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-pyrazol-4-yl)-phenol dudi dang chit rin mau
vang sang (55mg). LCMS Rt = 0,44 phit [Phwong phap Q], MS (M+1) = 451,5. "HnMR
(400 MHz, METANOL-d4) 6 8,25 (d, J= 10,11 Hz, 1H), 8,03 (s, 1H), 7,87 (s, 1H), 7,22
(d, J= 10,11 Hz, 1H), 6,74-6,85 (m, 2H), 5,05 (t, J= 12,38 Hz, 1H), 3,95 (s, 3H), 3,95 (s,
3H), 3,01 (s, 3H), 1,65-1,75 (m, 2H), 1,50-1,64 (m, 2H), 1,39 (s, 6H), 1,24 (s, 6H).

Céc hop chit sau dwoc didu ché theo phuong phap tuong tu vGi phuong phap cia
vi du 26-1,

, LCMS
Vidu Hop chit ‘ "HnMR 400 MHz
bieu kién Q
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26-2

3-metoxy-2-(6-
(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-
(5,6,7,8-
tetrahydroimidazo[1,2-
a]pyridin-3-yl)phenol

M+1=491,4

Rt = 0,48 phut

(METANOL-d4) 5 825 (d,
J= 10,11 Hz, 1H), 7,76 (s,
1H), 7,23 (d, J= 10,11 Hz,
1H), 6,69 (dd, /= 1,52, 11,12
Hz, 2H), 5,07 (t, J= 12,38
Hz, 1H), 4,19 (t, J= 6,06 Hz,
2H), 3,94 (s, 3H), 3,05 (t, J=
6,32 Hz, 2H), 3,02 (s, 3H),
2,08-2,18 (m, 2H), 1,91-2,02
(m, 2H), 1,67-1,76 (m, 2H),
1,53-1,64 (m, 2H), 1,40 (s,
6H), 1,25 (s, 6H)

26-3

3-metoxy-2-(6-
(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-
(pyridin-3-yl)phenol

M+1 = 4483

Rt = 0,47 phat

(METANOL-d4) § 8,87 (d,
J=1,52 Hz, 1H), 8,56 (dd, J=
1,26, 4,80 Hz, 1H), 8,25 (d,
J= 9,60 Hz, 1H), 8,12-8,20
(m, 1H), 7,55 (dd, J= 5,05,
8,08 Hz, 1H), 724 (d, J=
9,60 Hz, 1H), 6,92 (d, J =
1,52 Hz, 1H), 6,88 (d, J=
1,52 Hz, 1H), 5,10 (t, J=
11,87 Hz, 1H), 3,99 (s, 3H),
3,03 (s, 3H), 1,67-1,76 (m,
2H), 1,51-1,65 (m, 2H), 1,40
(s, 6H), 1,25 (s, 6H)

26-4

5-(1-xyclopentyl-1H-

M+1 = 505,5

Rt = 0,52 phit

(METANOL-d4) § 826 (d,
J= 9,60 Hz, 1H), 8,12 (s,
1H), 7,89 (s, 1H), 7,23 (d, J=
10,11 Hz, 1H), 6,77-6,86 (m,
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pyrazol-4-yl)-3-metoxy-2-
(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yl)phenol

2H), 5,08 (t, J= 12,38 Hz,
1H), 4,75 (quin, J= 7,33 Hz,
1H), 3,96 (s, 3H), 3,02 (s,
3H), 2,17-2,31 (m, 2H), 2,01-
2,13 (m, 2H), 1,88 - 2,01 (m,
2H), 1,68-1,85 (m, 4H), 1,54-
1,67 (m, 2H), 1,42 (s, 6H),
1,26 (s, 6H)

26-5

|
~o |\N
| N',N NH
° O ‘ OH

3',5-dimetoxy-4-(6-
(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-
[1,1'-biphenyl]-3-ol

M+1 =477,4

Rt = 0,44 phut

(METANOL-d4) & ppm 8,25
(d, J= 10,1 Hz, 1H), 7,33-
7,43 (m, 1H), 7,16-7,30 (m,
3H), 6,91-7,00 (m, 1H), 6,85
(dd, J= 15,9, 1,8 Hz, 2H),
5,10 (t, /= 12,1 Hz, 1H), 3,97
(s, 3H), 3,88 (s, 3H), 3,02 (s,
3H), 1,67-1,77 (m, 2H), 1,54-
1,65 (m, 2H), 1,41 (s, 6H),
1,25 (s, 6H)

Vi du 27-1: Téng hop 3-(benzyloxy)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(5-metyloxazol-2-yl)phenol

Budc 1: axit 3-(benzyloxy)-4-bromo-5-((2-(trimetylsilyl)etoxy)metoxy)benzoic
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Thém (2-(Trimetylsilyl)etoxymetyl clorua (SEM-CI, 3,10mL, 17,5mmol) vao hén
hop gém metyl 3-(benzyloxy)-4-bromo-5-hydroxybenzoat (Vi du 22-1 Budc 1, 5,36g,
15,9mmol) va kali cacbonat (5,49g, 39,7mmol) trong DMF (53,0mL), va khqu hdn hop
& nhiét 9 phong trong hai ngay. Thém phan b sung SEM-CI (3,10mL, 17,5mmol) vao
va khudy hon hop trong 4 gio nita. Phan bd hdn hop phan tmg gifra natri bicacbonat bao
hoa va etyl axetat/dietyl ete 1:1. Rira pha hitu co bing nuéc (5x), nudc mudi, lam kho
bang MgSO,, rdi c¢6 dic thanh diu mau cam sing. Hoa tan san phdm thd vao
tetrahydrofuran/metanol 2:1 (100mL) va thém dung dich natri hydroxit chira nude (2,0M,
63,6mL, 127mmol) vao. Khqu dung dich trong 1 gi¢ sau do6 loai bo cac chét d& bay hoi
nhd sy bay hoi quay. Axit héa dung dich con lai dén d6 pH bing 3 bing cach thém tir tir
axit clohydric dam dic, chiét biang diclometan (1x), sau d6 bing ete/etyl axetat 1:1 (4x).
Rira cac 16p hitu co két hop bang nude mudi, 1am khd bang MgSO, rdi ¢6 dic thanh chét
rin. Nghién nhé sin phdm thd v6i heptan va lam kho trong chén khong dé tao ra axit 3-
(benzyloxy)-4-bromo-5-((2-(trimetylsilyl)etoxy)metoxy)benzoic (6,36g) dudi dang chat
rin miu tring. MS (M+1) = 453,4. "HnMR (400 MHz, CLOROFOM-d) & ppm 7,28-7,59
(m, 7H) 5,36 (s, 2H) 5,18-5,28 (m, 2H) 3,75-3,90 (m, 2H) 0,92-1,03 (m, 2H) 0,00 (s, 9H).

Budce 2: 3-(benzyloxy)-4-bromo-N-(prop-2-ynyl)-5-((2-
(trimetylsilyl)etoxy)metoxy)benzamit

Thém trietylamin (7,55mL, 54,2mmol) vao hdn hop gdém axit 3-(benzyloxy)-4-
bromo-5-((2-(trimetylsilyl)etoxy)metoxy)benzoic (6,142g, 13,55mmol) va cht phan tng
Mukaiyama (2-clo-1-metylpyridini iodua, 5,19g, 20,3mmol) trong diclometan (135mL).
Khuiy dung dich trong 10 phit sau d6 thém propargylamin (1,74mL, 27,1mmol) vao.
Khudy dung dich qua dém. Pha loing dung dich véi 1:1 etyl axetat/dietyl ete va rira bing
nuée, nuée mudi, 1am kho bang MgSO, rdi ¢d dic. Tinh ché san phim thé bang phuong
phap sic ky nhanh (40g silicagel, gradien cua etyl axetat trong diclometan) tao ra 3-
(benzyloxy)-4-bromo-N-(prop-2-ynyl)-5-((2-(trimetylsilyl)etoxy)-metoxy)-benzamit dudi
dang diu mau cam (6,49g). MS (M+1) = 492,2. '"HnMR (400 MHz, CLOROFOM-d) 6
ppm 7,28-7,55 (m, 5H) 7,13 (dd, J/=11,37, 1,77 Hz, 2H) 6,23 (br. s., 1H) 5,34 (s, 2H) 5,20
(s, 2H) 4,22 (dd, J=5,05, 2,53 Hz, 2H) 3,81 (dd, J=9,09, 7,58 Hz, 2H) 2,28 (t, /=2,78 Hz,
1H) 0,91-1,00 (m, 2H) -0,03-0,03 (m, 9H).
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Budc 3: 2-(3-(benzyloxy)-4-bromo-5-((2-(trimetylsilyl)etoxy)metoxy)phenyl)-5-

metyloxazol

Thém natri hydrua (0,953g, 39,7mmol) vao dung dich 3-(benzyloxy)-4-bromo-N-
(prop-2-ynyl)-5-((2-(trimetylsilyl)etoxy)-metoxy)benzamit  (6,49g, 13,2mmol) trong
dioxan (100mL) va gia nhiét hn hop tai diém hdi hru qua dém. Lam ngudi dung dich dén
nhiét d6 phong va t6i bang cach thém tir tir dung dich NaHCOj; bdo hoa. Pha lodng dung
dich véi etyl axetat/dietyl ete va rira bang nude (5x), NaHCO; bdo hoa, nudc mudi, 1am
kho bang natri sulfat rdi c6 dic thanh chét 16ng mau nau dic. Qua trinh sic ky nhanh (80g
silicagel, 5-40% EtOAc trong heptan) dd tao ra 2-(3-(benzyloxy)-4-bromo-5-((2-
(trimetylsilyl)etoxy)metoxy)phenyl)-5-metyloxazol duéi dang ddu mau cam (3,33g). MS
(M+1) = 492,21. "HnMR (400 MHz, CLOROFOM-d) & ppm 7,30-7,58 (m, 7H), 6,86 (d,
J=1,0 Hz, 1H), 5,40 (s, 2H), 5,25 (s, 2H), 3,80-3,92 (m, 2H), 2,41 (s, 3H), 0,95-1,04 (m,
2H), 0,02 (s, 10H).

Budc 4: axit (2-(benzyloxy)-6-hydroxy-4-(5-metyloxazol-2-yl)phenyl)boronic

Thém tirng giot n-butyl liti (2,5M trong heptan, 1,17mL, 2,94mmol) vao dung dich
da khudy 2-(3-(benzyloxy)-4-bromo-5-((2-(trimetylsilyl)etoxy)metoxy)phenyl)-5-
metyloxazol (1,2g, 2,447mmol) trong THF (6mL) d3 1am lanh dén -78°C. Khué'ly dung
dich trong 30 phit sau d6 thém trimetyl borat (0,82mL, 7,34mmol) vao ting giot mot.
Khir dung dich lanh va 1am 4m dung dich 1én dén nhiét d6 phong trong hon hai gio. Thém
HCI (0,1M) chira nude vao sau d6 1a 1:1 etyl axetat/dietyl ete. Rira dung dich biang HCI
0,1M, nudc, nudc mubdi, 1lam khod bﬁng magie sulfat rdi ¢d dic. Rira chét rin tao ra béng
DCM & tao ra 105mg hdn hop 3:1 gdm axit (2-(benzyloxy)-6-hydroxy-4-(5-
metyloxazol-2-yl)phenyl)boronic (MS (M+1) = 326,2) va 3-(benzyloxy)-5-(5-
metyloxazol-2-yl)phenol (MS (M+1) = 282,2) dudi dang chét rin mau tring nhat. Hon
hop nay duoge sir dung tiép ma khong tinh ché thém.

Budc 5: 3-(benzyloxy)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(5-metyloxazol-2-yl)phenol

Khit khi hén hop gbém 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (Hop chat trung gian 1-1, 45mg, 0,16mmol), axit (2-(benzyloxy)-6-
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hydroxy-4-(5-metyloxazol-2-yl)phenyl)boronic thd (103mg, 0,239mmol theo dd tinh
khiét 75%), va natri cacbonat (51mg, 0,48mmol) trong DME/nuéc 3:1 bang mot dong
nito kho trong nidm phat. Thém tetrakis(triphenylphosphin)paladi(0) (18,39mg,
0,016mmol) vio va gia nhiét hdn hop trong diéu kién chiéu xa vi séng & 140°C trong 30
phit. Pha lodng hdn hop véi diclometan va rira bing nudce. Axit héa pha hitu co bing HCI
trong MeOH (3 duong lugng) va c¢b dic dén khi kho. Tai vat liéu thd 1én trén cot SCX
(1g, da chira sin MeOH), rira bing MeOH, va rira giai bing amoniac 7N trong MeOH. C6
dic dung méi rira giai dén khi kho va qué trinh tinh ché bing phwong phap sic ky nhanh
(12g silic oxit, 2-20% amoniac 7N trong MeOH gradien, trong DCM) da tao ra 3-
(benzyloxy)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(5-
metyloxazol-2-yl)phenol dudi dang chit rin mau vang séng. LCMS Rt = 0,61 phut
[Phuong phap Q], MS (M+1) = 528,5. 'THnMR (400 MHz, METANOL-d4) § ppm 8,18
(d, J~10,10 Hz, 1H), 7,28-7,51 (m, 6H), 7,23 (d, J/=1,52 Hz, 1H), 7,13 (d, J=10,11 Hz,
1H), 6,95 (d, J=1,52 Hz, 1H), 5,25 (s, 2H), 5,14 (t, J/=11,87 Hz, 1H), 2,99 (s, 3H), 2,45 (d,
J=1,01 Hz, 3H), 1,66-1,75 (m, 2H), 1,53-1,64 (m, 2H), 1,40 (s, 6H), 1,25 (s, 6H).

Vi du 27-2: Tbéng hop 3-etoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(5-metyloxazol-2-yl)phenol

|
L
N’,N NH
Ns OH
yo

Budc 1: 3-(benzyloxy)-2-bromo-5-(5-metyloxazol-2-yl)phenol

Thém axit clohydric ddm dic vao dung dich 2-(3-(benzyloxy)-4-bromo-5-((2-
(trimetylsilyl)etoxy)metoxy)phenyl)-5-metyloxazol (0,60g, 1,22mmol) trong THF (8mL)
va khudy & nhiét do phong trong ba gid. Pha lodng dung dich v&i nuée va chiét bang etyl
axetat/dietyl ete 1:1 (4x). Rira phan dich chiét bing natri bicacbonat bdo hda, nuéc mubi,
1am kho bang magie sulfat rdi ¢6 dic thanh cht rin. Nghi®n nho chit rén nay voi heptan
(2x) va lam kho trong chén khong dé tao ra 3-(benzyloxy)-2-bromo-5-(5-metyloxazol-2-
yl)phenol duéi dang chit rdn mau tring nhat (412mg). MS (M+1) = 360,2. "HnMR (400
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MHz, CLOROFOM-d) 8 ppm 7,52 (d, J=7,07 Hz, 2H), 7,36-7,43 (m, 2H), 7,28-7,35 (m,
2H), 7,23 (d, J=1,52 Hz, 1H), 6,86 (d, J=1,52 Hz, 1H), 5,24 (s, 2H), 4,21 (q, J=6,74 Hz,
2H), 2,41 (d, J=1,01 Hz, 3H), 1,50 (t, /=6,82 Hz, 3H).

Budce 2: 2-(3-(benzyloxy)-4-bromo-5-etoxyphenyl)-5-metyloxazol

Thém iodoetan (111uL, 1,37mmol) vao hdn hop gdm 3-(benzyloxy)-2-bromo-5-
(5-metyloxazol-2-yl)phenol (412mg, 1,14mmol) va kali cacbonat (632mg, 4,58mmol)
trong DMF (2,8mL). Sau khi khudy trong hai gid, pha lodng dung dich véi etyl
axetat/dietyl ete 1:1, rira bang nuSe (5x), nude mudi, 1am kho bang magie sulfat rdi o
dic dé tao ra 2-(3-(benzyloxy)-4-bromo-5-etoxyphenyl)-5-metyloxazol dudi dang chét
rén tinh thé mau tring (421mg). MS (M+1) = 388,2. '"HnMR (400 MHz, CLOROFOM-d)
d ppm 7,52 (d, J=7,07 Hz, 2H), 7,36-7,43 (m, 2H), 7,28-7,35 (m, 2H), 7,23 (d, J=1,52 Hz,
1H), 6,86 (d, J=1,52 Hz, 1H), 5,24 (s, 2H), 4,21 (q, J=6,74 Hz, 2H), 2,41 (d, J=1,01 Hz,
3H), 1,50 (t, J=6,82 Hz, 3H).

Budc 3: axit (2-(benzyloxy)-6-etoxy-4-(5-metyloxazol-2-yl)phenyl)boronic

Diéu ché hop chit néu trong d& muc nay theo phuwong phap twong tu véi vi du 22-
1, Buéc 6. MS (M+1) = 354,3. "HnMR (400 MHz, METANOL-d,) § ppm 7,27-7,46 (m,
1H), 7,26 (s, 1H), 7,18 (s, 1H), 6,90 (d, J=1,0 Hz, 1H), 5,14 (s, 2H), 4,11 (q, J=7,1 Hz,
2H), 2,40 (d, J=1,0 Hz, 3H), 1,37 (t, J=6,8 Hz, 3H).

Buéc 4:  6-(2-(benzyloxy)-6-etoxy-4-(5-metyloxazol-2-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametyl-piperidin-4-yl)pyridazin-3-amin

Diéu ché hop chit néu trong d& muc nay theo phuong phap twong ty véi vi du 22-
1, Buéc 7. MS (M+1) =556,5

Budce 5: 3-etoxy-2-(6-(metyl(2,2,6-trimetylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(5-metyloxazol-2-yl)phenol.

Diéu ché hop chit néu trong & myc nay theo phuong phap twong tu véGi vi du 22-
1, buée 8. LCMS Rt = 0,53 phut [Phuwong phap Q], MS (M+1) = 466,4. "HnMR (400
MHz, METANOL-d4) 6 8,30 (d, J = 9,60 Hz, 1H), 7,26 (d, J= 9,60 Hz, 1H), 7,20 (d, J=
4,04 Hz, 2H), 6,95 (s, 1H), 5,17 (br. s., 1H), 4,23 (q, J = 6,91 Hz, 2H), 3,03 (s, 3H), 2,45
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(s, 3H), 1,72-1,81 (m, 2H), 1,59-1,71 (m, 2H), 1,49 (t, J= 6,82 Hz, 3H), 1,44 (s, 6H), 1,29
(s, 6H).

Vi du 27-3: Toéng hop  3-(xyclopropylmetoxy)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)-pyridazin-3-yl)-5-(5-metyloxazol-2-yl)phenol

Budce 1: 2-(3-(benzyloxy)-4-bromo-5-(xyclopropylmetoxy)phenyl)-5-metyloxazol

Téng hop hop chit néu trong d& muc nay tir 3-(benzyloxy)-2-bromo-5-(5-
metyloxazol-2-yl)phenol (Vi du 27-2, Budc 1) va bromometyl)xyclopropan theo phuong
phap twong ty véi vi du 27-2, Budc 2. MS (M+1) = 416,2. 'HnMR (400 MHz,
CLOROFOM-d) 6 7,23-7,52 (m, 7H), 6,83 (d, J = 1,01 Hz, 1H), 5,19 (s, 2H), 3,94 (d, J =
6,70 Hz, 2H), 2,36 (d, J= 1,01 Hz, 3H), 1,23 - 1,35 (m, 1H), 0,53-0,65 (m, 2H), 0,31-0,42
(m, 2H).

Budec 2: axit (2-(benzyloxy)-6-(xyclopropylmetoxy)-4-(5-metyloxazol-2-
yl)phenyl)boronic

Diéu ché hop chit néu trong dé muc niy theo phuong phép trong tu véi vi du 22-
1, Buéc 6. MS (M+1) = 380,3. "HnMR (400 MHz, CLOROFOM-d) & ppm 7,30-7,50 (m,
8H), 7,26 (s, 1H), 6,92 (d, J=1,0 Hz, 1H), 5,24 (s, 2H), 4,02 (d, J=7,1 Hz, 2H), 2,45 (d,
J=1,0 Hz, 3H), 1,30 - 1,43 (m, 1H), 0,68-0,78 (m, 2H), 0,38-0,45 (m, 2H).

Bude 3: 6-(2-(benzyloxy)-6-(xyclopropylmetoxy)-4-(5-metyloxazol-2-yl)phenyl)-
N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

Diéu ché hop chit néu trong dé muc nay theo phuong phéap twong tu véi vi du 22-
1, Bugc 7. MS (M+1) = 582,5.

Budce 4: 3-(xyclopropylmetoxy)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)-pyridazin-3-yl)-5-(5-metyloxazol-2-yl)phenol
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Diéu ché hop chit néu trong @& myc nay theo phuong phap twong tu véi vi du 22-
1, Bude 8. LCMS Rt = 0,55 phat [Phwong phép Q], MS (M-1) = 489,9. 'HnMR (400
MHz, METANOL-d4) 6 8,43 (d, J= 10,11 Hz, 1H), 7,25 (d, J= 10,11 Hz, 1H), 7,19 (d, J
= 1,52 Hz, 1H), 7,14 (d, J = 1,52 Hz, 1H), 6,94 (d, J= 1,01 Hz, 1H), 5,13 (t, J = 12,13
Hz, 1H), 4,01 (d, J= 7,07 Hz, 2H), 3,02 (s, 3H), 2,45 (d, J = 1,01 Hz, 3H), 1,66 - 1,75 (m,
2H), 1,52-1,63 (m, 2H), 1,40 (s, 6H), 1,30-1,37 (m, 1H), 1,24 (s, 6H), 0,62-0,74 (m, 2H),
0,35-0,46 (m, 2H).

Vi du 28-1: Tdng hop 2-metyl-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-1H-benzo[d]imidazol-6-ol

|
/] N
N Xy N NH
— N
N OH
H

Budce 1: 5-bromo-6-metoxy-2-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-

benzo[d]imidazol

Thém NaH 60% theo trong luong (80mg, 1,991mmol) vao hdn hop 5-bromo-6-
metoxy-2-metyl-1H-benzo[d]imidazol (400 mg, 1,659 mmol) trong DMF (3 mL) & 0°C.
Khudy hén hop tir 0°C dén nhiét do phong trong 0,5 gio, sau d6 thém ting giot 2-
trimetylsilyletyoxymetyl clorua (SEMCI, 0,352mL, 1,991mmol) vio. Khudy hén hop
phan mg & nhiét do phong trong 2 gi¢ sau d6 t6i bang nude va chiét bing DCM. Lam
khé pha hitu co bang Na,SO, rdi cb dic trong chan khong. Tinh ché phin cin bang
phuong phap séc ky cdt nhanh (10-100% EtOAc/Heptan sau d6 0-10% DCM/MeOH) dé
tao ra hop chit néu trong dé& muc nay (310mg, hiéu suit 50,3%) duéi dang ddu. MS
(M+1) =373,1.

Budc 2: 6-metoxy-2-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-benzo[d]imidazol, va axit (6-metoxy-2-metyl-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-benzo[d]imidazol-5-yl)boronic
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Gia nhiét hdn hop phan tmg di khir khi gdm 5-bromo-6-metoxy-2-metyl-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-benzo[d]imidazol (145mg, 0,390mmol), bis(pinacolato)
diboron (218mg, 0,859mmol), Pd(dppf)Cl, (31,9mg, 0,039mmol), dppf (21,7mg,
0,039mmol) va kali axetat (192mg, 1,95mmol) trong dioxan (1,5mL) & 90°C qua dém.
Loc hdn hgp phan tg qua xelit va rira biang EtOAc. C6 dic dich loc thanh dAu mau nau.
Tinh ché san phim thé bang phuong phap séc ky cot nhanh (10-100% EtOAc/Heptan) dé
tao ra hdn hop gdm 6-metoxy-2-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1-
((2-(trimetylsilyl)etoxy)metyl)-1H-benzo[d]imidazol va axit (6-metoxy-2-metyl-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-benzo[d]imidazol-5-yl)boronic (126,8mg, hiéu suit tong
89,3%), dugc sir dung trong budc tiép theo ma khong tinh ché thém. MS (M+1) = 419,4
va 337,2, tuong Ung.

Budc 3: 6-(6-metoxy-2-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-
benzo[d]imidazol-5-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

Hdn hop gdm axit (6-metoxy-2-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-
benzo[d]imidazol-5-yl)boronic va pinacol este (78mg, 0,139mmol), va hop chét trung
gian 1-1 (26mg, 0,092mmol) phan (mg v&i nhau sau phuong phéap tong quét 1-5 d6i véi
phén ung lién hgp Suzuki. 6-(6-metoxy-2-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-
benzo[d]imidazol-5-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin
thu dugc sau qua trinh tinh ché bang phwong phap séc ky cot nhanh (44mg, hiéu suit
89%). MS (M+1) = 539,7.

Budc 4: 2-metyl-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)-1H-benzo[d]imidazol-6-ol

Tir 6-(6-metoxy-2-metyl-1-((2-(trimetylsilyl)etoxy)metyl)-1H-benzo[d]imidazol-5-
yD-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (44mg, 0,082mmol),
sau phwong phép téng quat 3,2 dbi v6i sy khir bao vé metoxy sit dung BBr3, thu dwoc 2-
metyl-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-1H-
benzo[d]imidazol-6-ol dudi dang chét ran mau tring sau qua trinh tinh ché bing phuong
phéap HPLC (16mg, hi¢u suat 50%). LCMS Rt = 0,40 phut [Phuong phap QJ, MS (M+1)
=395,4. '"HnMR (METANOL-d,) & 8,15 (d, J=10,1 Hz, 1H), 7,88 (s, 1H), 7,34 (d, J=9,6
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Hz, 1H), 6,97 (s, 1H), 5,07 (t, J=11,9 Hz, 1H), 3,02 (s, 3H), 2,55 (s, 3H), 1,65-1,77 (m,
2H), 1,51-1,65 (m, 2H), 1,41 (s, 6H), 1,25 (s, 6H).

Vi du 29-1: Téng hop 5-clo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Cl OH

Cho hop chét trung gian 1-1 va 5-clo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenol phan ting sau phwong phép téng quat 1-5 déi v6i phan tmg lién hop Suzuki. 5-
clo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol thu duoc
du6i dang chit rin mau vang sau qua trinh tinh ché bang phuong phap HPLC. LCMS Rt
= 0,54 phut [Phuong phap Q], MS (M+1) = 375,2. '"HnMR (METANOL-d,) & 8,16 (d,
J=9,6 Hz, 1H), 7,74 (d, J=8,6 Hz, 1H), 7,45 (d, J=10,1 Hz, 1H), 6,91-7,05 (m, 2H), 5,28-
5,44 (m, 1H), 3,06 (s, 3H), 1,88-2,05 (m, 4H), 1,65 (s, 6H), 1,52 (s, 6H).

Vi du 30-1: Téng hop 5-(1H-pyrazol-1-y1)-2-(6-((2,2,6,6-tetrametylpiperidin-4-

yl)amino)pyridazin-3-yl)phenol
H
= N

Buéc 1: Didu ché 6-(2-metoxy-4-(1H-pyrazol-1-yl)phenyl)-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (148mg, 0,353mmol, hiéu sudt 48%) theo
phuong phap tong quat 1-4 d6i v6i phan tng lién hop Suzuki tir 1-(3-metoxy-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-y1)phenyl-1H-pyrazol (Hop chét trung gian 2-1, Budc 3,
447mg, 1,49mmol) va hop chét trung gian 1-2 (200mg, 0,744mmol). LCMS Rt = 0,95
phat (LCMS diéu kién B); MS (M+1) = 407,3. '"HnMR (400 MHz, CLOROFOM-d) &
7,97-8,06 (m, 2H), 7,73-7,82 (m, 2H), 7,52 (d, J/=2,01 Hz, 1H), 7,24-7,31 (m, 1H), 6,64
(d, J=9,29 Hz, 1H), 6,47-6,54 (m, 1H), 4,49 (d, /=8,03 Hz, 1H), 4,27-4,42 (m, 1H), 3,95

-182-



21931

(s, 3H), 2,12 (dd, J=3,76, 12,55 Hz, 2H), 1,33 (s, 6H), 1,17 (s, 6H), 1,03 (t, J=12,05 Hz,
2H).

Buéce 2: 5-(1H-pyrazol-1-y1)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Sau phuong phép tong quat 3-1 d6i véi sy khir bao vé metoxy st dung thiophenol
d4 tao ra hop chit néu trong dé muc nay duéi dang bot mau vang nhat (8 mg). LCMS Rt
= 0,48 phut [Phuong phép Q]; MS (M+1) = 393,3. '"HnMR (400 MHz, METANOL-d4) §
8,29 (d, J=2,51 Hz, 1H), 8,05 (d, J=9,79 Hz, 1H), 7,89 (d, J=8,53 Hz, 1H), 7,76 (d,
J=1,51 Hz, 1H), 7,32-7,40 (m, 2H), 7,06 (d, J=9,79 Hz, 1H), 6,56 (t, J=2,13 Hz, 1H),
4,41-4,56 (m, 1H), 2,08 (dd, J=3,51, 12,80 Hz, 2H), 1,40 (s, 6H), 1,16-1,27 (m, 8H).

Vi du 30-2: Téng hop 3-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-

yl)amino)pyridazin-3-yl)benzonitril

H
= i N
SN NH
NZ OH

Thém vao lo vi séng 3-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yDamino)pyridazin-3-yl)benzonitril (Vi du 5-1, buéc 1, 100mg, 0,264mmol) va pyridin
hydroclorua (610mg, 5,27mmol), va gia nhiét hon hgp & 150°C trong 90 phit trong 10 vi
soéng. Hoa tan hdn hgp phan ting trong MeOH/DMSO, va tinh ché bing phuong phap
HPLC thu san phém (Waters Sunfire 30 mm ID x 50 mm, 0,1% TFA, 15-40% ACN/H,0)
& tao ra hop chit néu trong d muc dudi dang sén phim phu (3mg, 0,008mmol). LCMS
Rt = 0,47 phut (Phuong phap Q); MS (M+1) = 352,2. 'HnMR (400 MHz, CLOROFOM-
d) 8 7,81 (d, J=9,54 Hz, 1H), 7,65 (d, /=8,03 Hz, 1H), 7,34 (d, J=1,51 Hz, 1H), 7,18 (dd,
J=1,76, 8,28 Hz, 1H), 6,87 (d, J/=9,54 Hz, 1H), 4,83 (br. s., 1H), 4,40 (d, /=7,53 Hz, 1H),
2,11 (dd, J=3,64, 12,67 Hz, 2H), 1,59 (td, J=7,72, 15,18 Hz, 1H), 1,33-1,43 (m, 7H), 1,25
(br. s., 6H).

Vi du 31-1: Téng hop 2-(6-((2,2-dimetylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-
pyrazol-1-yl)phenol
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SOk
N/,N NH
e
=N

Thém kali tert-butoxit (1,0M trong THF, 2,2mL, 2,2mmol) vao 2,2-
dimetylpiperidin-4-ol (0,22g, 1,66mmol) trong THF (2,2mL) va DMF (0,6mL) va khudy
hdn hop trong 10 phit & 50°C. Thém hop chét trung gian 2-2 (0,15 g, 0,55 mmol) vao
phan @mg & 0°C va khudy hdn hop trohg 4 gio & RT. Thém dung dich natri bicacbonat vao
va chiét pha nu6e bang 3:1 CLOROFOM propan-2-ol (2x). Lam khé cac pha hitu co két
hop béng Na,SO, khan, loc rdi c6 dic trong didu kién ap suét giam. Vit li€u tho dugc tinh
ché bang phurong phap HPLC thu san phim (10 dén 60% axetonitril trong nuéc, 0,1% axit
trifloaxetic 1am chét diéu chinh). Céc phan thich hop chira san phim duge bazo héa tu do
bang phwong phap thu gom va giai phong sir dung Axit® SiliaBond Tosic (5g, MeOH lam
dung mdi rira gidi va dung dich amoniac 2N trong MeOH d& giai phong vat liéu). Su bay
hoi trong diéu kién 4p suit giam d tao ra 2-(6-((2,2-dimetylpiperidin-4-yl)oxy)pyridazin-
3-yl)-5-(1H-pyrazol-1-yl)phenol dudi dang chét rin mau be (0,11g, 53%). LCMS Rt =
0,52 phut [Phwong phap Q]; [M+H]: 366,2; "HnMR (400 MHz, DMSO ) & 13,30 (bs, 1H),
8,60 (d, J= 2,5 Hz, 1H), 8,44 (d, /= 9,5 Hz, 1H), 8,07 (d, J= 8,5 Hz, 1H), 7,78 (d, J= 2,0
Hz, 1H), 7,50 (d, J= 2,0 Hz, 1H), 7,48 (dd, J= 8,5, 2,0 Hz, 1H), 7,40 (d, J= 9,5 Hz, 1H),
6,61-6,54 (m, 1H), 5,45 (td, J= 10,5, 5,0 Hz, 1H), 2,94-2,76 (m, 2H), 2,16-2,05 (m, 1H),
2,03-1,96 (m, 1H), 1,49-1,30 (m, 2H), 1,13 (s, 3H), 1,10 (s, 3H).

Vi du  32-1: Téng hop  2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-4-(1H-pyrazol-4-yl)phenol

Budc 1: 4-metoxy-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol
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Sau phuong phép téng quat 2-1 d6i v6i su tao ra boronat este, sit dung 3-bromo-4-
metoxyphenol  (1,0g, 4,90mmol) tao ra 4-metoxy-3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenol (1,23mg) MS [M+H'] = 251,1.

Budce 2: 4-metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol

Thém vao lo vi séng 4-metoxy-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDphenol  (400mg,  1,60mmol),  6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (Hop chit trung gian 1-1, 452mg, 1,60mmol), kali phosphat (1,4g,
6,40mmol), Pd,(dba); (146mg, 0,16mmol), va SPhos (65,7mg, 0,16mmol), sau d6 thém
vao 1,4-dioxan (4 mL)/H,O (0,8mL). Lam sach lo bing N, trong 5 phut va gia nhiét hon
hop phan tmg & 100°C trong 10 vi séng trong 2 gid. C6 dic hdn hop phan vmg trong chan
khong. Diéu chinh vat lidu thé dén do pH bing 3 bang cach sir dung dung dich HCI 12M
chira nude va tai 1én trén cot SCX. Rira vat lidu thd bing metanol sau d6 rira giai bing
amoniac 2N trong metanol. C6 dic phan chira san phdm d& tao ra 4-metoxy-3-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol ~ (491mg). MS
[M+H'] =371,2.

Budce 3: 4-metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl triflometansulfonat

Thém ftrietylamin (0,461mL, 3,31mmol) vao dung dich 4-metoxy-3-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol (490mg, 1,32 mmol)
trong DCM (8mL) & RT. Lam lanh hén hgp phan tmg dén 0°C, sau d6 thém N-
phenyltriflometansulfonimit (472 mg, 1,32 mmol) vio. Lam 4m hén hop phan ung dén
RT va khudy trong hai gi¢r sau d6 t6i bang dung dich natri bicacbonat chira nuéc v chiét
bang DCM. Lam khé 16p hitu co bang natri sulfat, loc rdi ¢6 dic d& tao ra san phim thd
ma dugc diéu chinh d6 pH dén 3 bing cach sir dung dung dich HCI 1M chtta nuée va tai
1én trén cot SCX. Rira san phim thé bing metanol sau d6 rira giai bing amoniac 2N trong
metanol. Thu lai cdc phan san phim va 1am khé d& tao ra 4-metoxy-3-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl triflometansulfonat (665 mg) MS
[M+H" =503,2.
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Budce 4: 6-(2-metoxy-5-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Thém vao lo vi séng 4-metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl triflometansulfonat (100mg, 0,20mmol), axit 1H-pyrazol-
4-ylboronic (33,4mg, 0,30mmol), kali phosphat (127mg, 0,60mmol), Pd,(dba); (18,22mg,
0,02mmol), va SPhos (16,4mg, 0,04mmol), sau d6 thém 1,4-dioxan (1,6 mL)/H,O
(0,4mL) vao. Lam sach lo bing N, trong 5 phut va gia nhiét hdn hop phan g & 100°C
trong 10 vi song trong 1 gidr. C6 ddc hdn hop phin tmg trong chan khong. Didu chinh vt
liéu thé dén do pH béng 3 bﬁng cach st dung dung dich HCI chira nuée 1M va tai 1én cot
SCX. Rira vit lidu tho bang metanol sau d6 rira giai bang amoniac 2N trong metanol. Co
dic phan chira san phdm d& tao ra 6-(2-metoxy-5-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (68mg) MS [M+H'] = 421,3.

Budc 5: 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-
pyrazol-4-yl)phenol

Sau phuong phép téng quat 3-2 tiéu chudn ddi véi su khit bao v€ metoxy, da tao ra
hop chat néu trong d& myc nay. MS [M+H'] = 407,3, LCMS Rt = 0,51 phut [Phuong
phap Q]; 'HnMR (400 MHz, DMSO-d) & ppm 8,42 (d, J=9,79 Hz, 1H), 7,99-8,12 (m,
3H), 7,48 (d, /=7,78 Hz, 1H), 7,35 (d, J=9,79 Hz, 1H), 6,90 (d, J=8,28 Hz, 1H), 4,84-5,10
(m, 1H), 2,97 (s, 3 H), 1,49-1,58 (m, 2H), 1,37-1,49 (m, 2H), 1,23-1,28 (m, 7H), 1,09 (s,
6H).

Céc hop chit sau dugc didu ché bing cach sir dung quy trinh twong ty nhu mé ta
trong vi dy 32-1, sau d6 1a khir bao vé metoxy nhu di chi ra trong phuwowng phaps

toongr quat 3-1 va 3-2 khi thich hop,

Vi du Hop chit LCMS "HNMR 400 MHz

Phuong phéap Q
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32-2

(DMSO-dg) & ppm
13,48 (br. s., 1H), 8,30
(d, J=10,04 Hz, 1H),
7,83 (d, J/=2,01 Hz, 1H),
2-(6-(metyl(2.2.,6.,6- 7,74 (s, 1H), 7,27-7,41
o M+1=461,4 | (m, 2H), 6,96 (d, J=8,53
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-4- Rt=0,52 phit | Hz, TH), 4,74-5,12 (m,
(4,5,6,7-tetrahydropyrazolo[1,5- IH), 4,10 (t, /=6,02 Hz,
a]pyridin-3-yl)phenol 2H), 2,84-3,09 (m, SH),
1,92-2,09 (m, 2H), 1,75-
1,90 (m, 2H), 0,89-1,67
(m, 17H)
(\NH | (DMSO-dg) & ppm
23 | W5 ~ N?‘/ 13,44-13,57 (m, 1H),
\ Sy N 8,28-8,38 (m, 1H), 7,76-
OH 7,86 (m, 2H), 7,31-7,41
2-(6-(metyl(2.2.6.,6- (m, 1H), 7,20-7,29 (m,
o M+1=462,4 | 1H), 6,92-7,02 (m, 1H),
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-4- Rt=0,38 phit | 4.84-5,08 (m, IH), 3,90-
(4,5,6,7-tetrahydropyrazolo[1,5- 4.29 (m, 5H), 3,09-3,19
a]pyrazin-3-yl)phenol (m, 2H), 2,97 (s, 3H),
1,39-1,58 (m, 4H), 1,24-
1,30 (m, 7H), 1,09 (s,
6H)
O ~ . (DMSO-dg) & ppm
304 . ® S Q: M1 =ds64a | 1377 G 1H), 1148 s,
oH 1H), 8,41 (d, J=10,04
Rt = 0,58 phut

4-(1H-indol-2-y1)-2-(6-

Hz, 1H), 8,35 (d, J=2,01
Hz, 1H), 7,78 (dd,
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(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

J=8,53, 2,01 Hz, 1H),
7,33-7,57 (m, 3H), 6,94-
7,14 (m, 3H), 6,85-6,92
(m, 1H), 4,74-529 (m,
1H), 2,99 (s, 3H), 1,38-
1,66 (m, 4H), 1,27 (s,
6H), 1,10 (s, 6H)

32-5

|
/IN
) Tk
e
OH

4-(xyclopent-1-en-1-yl)-2-(6-
(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

M+1 = 407,4

Rt = 0,59 phit

(METANOL-d,) & ppm
8,15 (d, J=10,04 Hz,
1H), 7,79 (d, /=2,01 Hz,
1H), 7,42 (dd, J=8,53,
2,01 Hz, 1H), 7,32 (d,
J=9,79 Hz, 1H), 6,92 (d,
J=8,53 Hz, 1H), 6,15 (t,
J=1,88 Hz, 1H), 5,02-
5,19 (m, 1H), 3,02 (s,
3H), 2,70-2,83 (m, 2H),
2,49-2,61 (m, 2H), 1,98-
2,15 (m, 2H), 1,67-1,79
(m, 2H), 1,52-1,66 (m,
2H), 1,42 (s, 6H), 1,26
(s, 6H)
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32-6

NH

2-(6-(metyl(2,2,6,6-

tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl1)-4-(1H-
pyrazol-3-yl)phenol

M+1=407,4

Rt = 0,48 phit

(METANOL-d4) & ppm
8,22 (d, J=9,79 Hz, 2H),
7,68 (d, J=7,28 Hz, 2H),
7,36 (d, J=9,79 Hz, 1H),
7,03 (d, J=8,53 Hz, 1H),
6,69 (d, J/~=1,25 Hz, 1H),
5,18 (t, J=11,29 Hz,
1H), 3,03 (s, 3H), 1,59-
1,85 (m, 4H), 1,46 (s,
6H), 1,31 (s, 6H)

32-7

4-(4-hydroxy-3-(6-(metyl(2,2,6,6-

tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yDphenyl)pyridin-2-ol

M+1 = 434,4

Rt = 0,47 phut

(METANOL-d,) & ppm
8,13 (d, /=10,1 Hz, 1H),
7,95 (d, J=2,5 Hz, 1H),
7,51 (dd, J=8.,6, 2,0 Hz,
1H), 7,35-7,41 (m, 1H),
7,20 (d, J/=10,1 Hz, 1H),
6,98 (d, J=8,6 Hz, 1H),
6,58-6,76 (m, 2H), 5,01
(m, 1H), 2,93 (s, 3H),
1,64 (dd, J=12,6, 3,5
Hz, 2H), 1,50 (t, /~12,4
Hz, 2H), 1,32 (s, 6H),
1,16 (s, 6H)

32-8

4-(4-hydroxy-3-(6-((2,2,6,6-
tetrametylpiperidin-4-

M+1=4354

Rt = 0,48 phut

'HnMR (DMSO-d) &
ppm 13,01 (br. s., 1H),
8,58 (d, J=9,1 Hz, 1H),
8,19 (d, J=2,5 Hz, 1H),
7,63-7,72 (m, 2H), 7,33
(d, J=9,1 Hz, 1H), 7,02
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yl)oxy)pyridazin-3-yl)phenyl)-1- (d, J=8,6 Hz, 1H), 6,72
metylpyridin-2(1H)-on (d, J/=2,0 Hz, 1H), 6,62
(dd, J=17,3, 2,3 Hz, 1H),
5,61 (m, 1H), 3,38 (s,
3H), 2,03 (dd, J=11,9,
3,8 Hz, 2H), 1,18-1,26
(m, 2H), 1,17 (s, 6H),

1,04 (s, 6H)
NN A O\g}/ (METANOL-d,) 5 ppm
329 |10 SN N 8,36 (d, /=9,1 Hz, 1H),
OH 8,06 (s, 1H), 7,59 (d,
J=8,1 Hz, 1H), 7,40 (d,
4-(4-hydroxy-3-(6-((2,2,6,6- J=6,1 Hz, 1H), 7,18 (d,
tetrametylpiperidin-4- M+1=421,4 J=9,1 Hz, 1H), 7,01 (d,

yl)oxy)pyridazin-3- Rt=047 phat | J/=8,6 Hz, 1H), 6,68-
ylphenyl)pyridin-2-ol 6,77 (m, 2H), 5,67 (m,
1H), 2,15 (dd, J=12,6,
4,0 Hz, 2H), 1,35 (4,
J=11,9 Hz, 2H), 1,28 (s,

6H), 1,16 (s, 6H)

Céc hop chit sau dugc didu ché bing cach st dung quy trinh twong tu nhu mo ta
trong vi du 14-1, st dung sy khir bao vé metoxy nhu di chi ra trong phwong phap tong

quat 3-2:

NVP Hop chat LCMS Phuong "HNMR 400 MHz
phap Q
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(DMSO-dg) & ppm
13,84 (s, 1H), 13,28 (br.
s., 1H), 8,31 (d, J~=10,04
Hz, 1H), 8,19 (s, 1H),
8,04 (d, J=8,28 Hz, 1H),
7,79 (d, J=8,03 Hz, 1H),

33-1

5-(1H-indazol-7-yl)-2-(6-

M+1=4574
(metyl(2,2,6,6- 746 (dd, J=7,15, 0,63
tetrametylpiperldin-4- Rt= 0:58 phut HZ, 1H), 7,40 (d, J=9,79
yl)amino)pyridazin-3-yl)phenol Hz, 1H), 7,18-7,30 (m,

3H), 4,84-5,11 (m, 1H),
2,98 (s, 3H), 1,39-1,62
(m, 4H), 1,27 (s, 7H)
1,07-1,12 (m, 6H)

Vi du 34-1: Téng hop 4-clo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol

Budec 1: 4-(4-bromo-2-clo-5-metoxyphenyl)-1H-pyrazol

Sau phuong phép téng quat 1-4 tiéu chuin ddi véi phan ung lién hop Suzuki, st
dung (1H-pyrazol-4-yl)boronic acid (161 mg, 1,44 mmol) va 1-bromo-5-clo-4-iodo-2-
metoxybenzen (500mg, 1,44mmol) di tao ra 4-(4-bromo-2-clo-5-metoxyphenyl)-1H-
pyrazol (300 mg) MS [M+H'] = 286,8.

Budce 2: 4-(2-clo-5-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-
1H-pyrazol
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Sau phuong phép tong quat 2-1 déi véi su tao ra boronat este st dung 4-(4-bromo-
2-clo-5-metoxyphenyl)-1H-pyrazol (300mg, 1,04mmol) da tao ra 4-(2-clo-5-metoxy-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-pyrazol (178mg) MS [M+H'] =
335,2.

Budce 3: 6-(5-clo-2-metoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Sau phuong phép tong quét 1-4 tidu chudn dbi v6i phan ung li€n hop Suzuki, st
dung 4-(2-clo-5-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrazol (118mg, 0,35mmol) va 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (Hop chat trung gian 1-1, 100mg, 0,35mmol) d4 tao ra 6-(5-clo-2-
metoxy-4-(1H-pyrazol-4-yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yDpyridazin-3-amin (138mg) MS [M+H'] = 455,0.

Budc 4: 4-clo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-
5-(1H-pyrazol-4-yl)phenol

Sau phuong phép tong quat 3-2 tiéu chudn dbi voi su khir bao vé metoxy, hop chit
néu trong dé muc niy duwgc didu ché. MS [M+H'] = 441,3, LCMS Rt = 0,54 phut
[Phuong phap Q]; "HnMR (400 MHz, DMSO-dg) & ppm 13,72 (br. s., 1H), 13,13 (br. s.,
1H), 8,29 (d, J=10,04 Hz, 1H), 8,04-8,26 (m, 2H), 8,01 (s, 1H), 7,35 (d, J=9,79 Hz, 1H),
7,20 (s, 1H), 4,81-5,23 (m, 1H), 2,95 (s, 3H), 1,36-1,63 (m, 4H), 0,96-1,32 (m, 12H).

Vi du 34-2: Téng hop 4-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol

Budc 1: tert-butyl 4-(2-flo-4-hydroxy-5-metoxyphenyl)-1H-pyrazol-1-carboxylat
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Thém 4-bromo-5-flo-2-metoxyphenol (500mg, 2,26mmol), tert-butyl 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-carboxylat (998mg, 3,39mmol), kali
phosphat (1,4g, 6,79mmol), va XPhosPalladacycle (178mg, 0,23mmol) vio binh thét ¢b
phan tmg, sau d6 thém vao DMF (11mL) vao. Lam sach binh bang N, trong 5 phut va gia
nhiét hon hop phan ing & 50°C trong 16 vi séng trong 16 h. C6 dic hdn hop phan {mg
trong chan khong va tinh ché san phim tho bing silicagel dé tao ra fert-butyl 4-(2-flo-4-
hydroxy-5-metoxyphenyl)-1H-pyrazol-1-carboxylat (700mg) MS [M+H']= 307,5.

Budce 2: tert-butyl 4-(2-flo-5-metoxy-4-(((triflometyl)sulfonyl)oxy)phenyl)-1H-

pyrazol-1-carboxylat

Thém trietylamin (01,27mL, 9,08mmol) vao dung dich fert-butyl 4-(2-flo-4-
hydroxy-5-metoxyphenyl)-1H-pyrazol-1-carboxylat (700mg, 2,27mmol) trong DCM
(11,4mL) & RT. Lam lanh hén hop phan tng dén 0°C, sau d6 thém N-
phenyltriflometansulfonimit (973mg, 2,72mmol) vio. Lam 4m hén hop phéan tng 1én dén
RT va khudy trong hai gid. T6i phan g bang dung dich natri bicacbonat chtta nuéc va
chiét bang DCM. Lam khé 16p hiru co bang natri sulfat, loc rdi c6 dic dé tao ra san pham
thd, ma dugc tinh ché trén silicagel dé tao ra tert-butyl 4-(2-flo-5-metoxy-4-
(((triflometyl)sulfonyl)oxy)phenyl)-1H-pyrazol-1-carboxylat (724mg) MS [M+H'-BOC]
= 341,0.

Budc 3: tert-butyl 4-(2-flo-5-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDphenyl)-1H-pyrazol-1-carboxylat

Sau phuong phap tong quéat 2-1 d6i v6i sy tao ra boronat este sir dung tert-butyl 4-
(2-flo-5-metoxy-4-(((triflometyl)sulfonyl)oxy)phenyl)-1H-pyrazol-1-carboxylat (635mg,
1,44mmol) d4 tao ra hop chat néu trong dé muc nay (170mg). MS [M+H'] = 419,3.

Budge 4: tert-butyl 4-(2-flo-5-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)-1H-pyrazol-1-carboxylat

Thém vao lo vi séng tert-butyl 4-(2-flo-5-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)-1H-pyrazol-1-carboxylat (98mg, 0,23mmol), 6-clo-N-metyl-
N-(2,2,6,6-tetrametylpiperidin-4- yl)pyridazin-3-amin (Hop chét trung gian 1-1, 66,3mg,
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0,23mmol), kali phosphat (199mg, 0,94mmol), Pd,(dba); (21,5mg, 0,02mmol), va SPhos
(9,62mg, 0,02mmol), sau d6 thém 1,4-dioxan (0,4mL)/H,0O (0,9mL) vao. Lam sach binh
bang N, trong 5 phut va sau dé gia nhiét & 100°C trong 10 vi séng trong mot gid. Co diic
hdn hgp phan tng trong chan khong. Piéu chinh vat liéu thd dén d6 pH bing 3 bing cach
st dung dung dich HC1 1M chira nuéc va tai 1én cot SCX. Rira vat liéu thé bing metanol
sau d6 rira giai bing amoniac 2N trong metanol. C6 dic phin chira san phdm dé tao ra
tert-butyl 4-(2-flo-5-metoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)-1H-pyrazol-1-carboxylat (126mg) MS [M+H'] = 539,2.

Buédce 5: 4-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-
5-(1H-pyrazol-4-yl)phenol

Sau phwong phép téng quat 3-2 tiéu chun dbi v6i su khir bao vé metoxy, da tao ra
hop chét néu trong dé muc nay. MS [M+H'] = 425,3, LCMS Rt = 0,48 phut [Phuong
phap Q]; 'HnMR (400 MHz, DMSO-ds) & ppm 13,58 (s, 1H), 13,15 (br. s., 1H), 7,90-8,39
(m, 3H), 7,83 (d, J/=12,55 Hz, 1H), 7,24-7,41 (m, 2H), 4,80-5,17 (m, 1H), 2,95 (s, 3H),
1,38-1,56 (m, 4H), 1,25 (s, 6H), 1,09 (s, 6H).

Vi du 34-3: Téng hop 5-flo-4-(1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

NH

Buée 1:  6-(4-flo-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin

Thém vao lo vi séng 2-(4-flo-2-metoxyphenyl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (535mg, 2,12mmol), 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (Hop chét trung gian 1-1, 500mg, 1,77mmol), kali phosphat (1,5g,
7,07mmol), Pdy(dba); (162mg, 0,18mmol), va SPhos (72,6mg, 0,18mmol), sau d6 thém
1,4-dioxan (3,7mL)/H,0 (0,7mL) vao. Lam sach lo béng N, trong 5 phut va gia nhiét hon
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hop phan g ¢ 100°C trong 10 vi séng trong mot gid. C6 dic hdn hop phan tng trong
chan khong. Piéu chinh vat lidu thoé dén do pH b%mg 3 b::ing cach sir dung dung dich HCI
1M chira nuéc, tai 1én cft SCX va rira bing metanol, sau d6 rira giai bang amoniac 2N
trong metanol. C6 dic phan chira san phdm dé tao ra 6-(4-flo-2-metoxyphenyl)-N-metyl-
N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (620mg) MS [M+H'] = 373,3.

Buéc  2: axit  (2-flo-4-metoxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)boronic

Sau phuong phap tong quét 7-1 d6i vi su boryl héa Ir sir dung 6-(4-flo-2-
metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (100mg,
0,23mmol) da tao ra axit (2-flo-4-metoxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)boronic (101mg) MS [M+H'] = 417,3.

Buéc 3: 6-(4-flo-5-(1H-imidazol-4-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Sau phwong phap téng quat 1-4 tidu chun ddi véi phan tUng lién hgp Suzuki st
dung axit (2-flo-4-metoxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yDphenyl)boronic (50mg, 0,12mmol) va 4-bromo-1H-imidazol (35,3mg, 0,24mmol) d3
tao ra 6-(4-flo-5-(1H-imidazol-4-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (52,7mg) MS [M+H'] = 439,3.

Buéc 4. 5-flo-4-(1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Sau phuong phép tong quat 3-2 tiéu chuén ddi véi sy khir bao vé metoxy, hop chét
néu trong d& muc nay dugc didu ché. MS [M+H'] = 4253, LCMS Rt = 0,42 phut
[Phuong phép Q]; "HnMR (400 MHz, METANOL-d,) § ppm 8,18-8,27 (m, 2H), 8,12 (d,
J=10,04 Hz, 1H), 7,49 (d, J=2,26 Hz, 1H), 7,32 (d, J/=10,04 Hz, 1H), 6,73 (d, J=12,55 Hz,
1H), 5,23-5,43 (m, 1H), 2,95 (s, 3H), 1,84-1,95 (m, 4H), 1,56 (s, 6H), 1,42 (s, 6H).

Cac hop chét cudi sau dugc didu chidu bang cach sir dung quy trinh trong ty nhu

mo ta trong vi du 34-3:
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NVP Hop chét LCMS "HNMR 400 MHz
Diéu kién Q
N ~ ) (METANOL-d;) & ppm
YVELS. N NH 8,13-830 (m, 1H), 7,94-
F OH 8,12 (m, 3H) 7,28-7,39 (m,
M+1 =4253

1H), 6,77 (d, J=12,30 Hz,
Rt=0,49 phit | 1H), 5,04-5,18 (m, 1H),
3,02 (s, 3H), 1,53-1,74 (m,
SH), 1,40 (s, 7H), 1,25 (s,

5-flo-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-y1)-4-

7H)
(1H-pyrazol-4-yl)phenol
N (METANOL-d;) & ppm
4
|
34-5 N‘H’ ShN \Q“: 8,27 (d, J=7,53 Hz, 1H),
F oH 8,16 (d, J=10,04 Hz, 1H),

771 (s, 1H), 7,36 (4,
J=10,04 Hz, 1H), 6,79 (d,
Rt= 0,52 J=12,80 Hz, 1H), 6,69 (dd,
J=3,51, 2,26 Hz, 1H), 5,05-
5,20 (m, 1H), 3,03 (s, 3H),
1,66-1,80 (m, 2H), 1,52-
1,66 (m, 2H), 1,41 (s, 6H),
1,25 (s, 6H)

M+1=425,3
5-flo-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yDamino)pyridazin-3-yl)-4-
(1H-pyrazol-5-yl)phenol

Vi du 35-1: Téng hop 6-hydroxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-2,3-dihydro-1H-inden-1-on
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Budc 1: 6-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl1)-2,3-dihydro-1H-

inden-1-on

Sau phwong phép téng quat 2-1 d6i véi sy tao ra boronat este st dung 5-bromo-6-
metoxy-2,3-dihydro-1H-inden-1-one (1,0 mg, 4,15 mmol) di tao ra 6-metoxy-5-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-1H-inden-1-on (1,16g) MS [M+H'] =
289,2.

Budc 2: 6-metoxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)-2,3-dihydro-1H-inden-1-on: Hop chét trung gian 7-1

Sau phuong phép téng quat 1-4 tiéu chuin d6i v6i phan umg lién hop Suzuki st
dung 6-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-2,3-dihydro-1H-inden-1-
on (300mg, 1,06mmol) va 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-
amin (Hop chit trung gian 1-1, 61lmg, 2,12mmol) di tao ra 6-metoxy-5-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-2,3-dihydro-1H-inden-1-on
(433mg) MS [M+H"] = 409,7.

Budc 3: 6-hydroxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)-2,3-dihydro-1H-inden-1-on

Sau phuong phap tdng quat 3-2 tiéu chuin dbi véi su khir bio vé metoxy, hop chat
néu trong dé muc nay dugc didu ché. MS [M+H'] = 3952, LCMS Rt = 0,47 phut
[Phuong phép Q]; 'HnMR (400 MHz, DMSO-ds) & ppm 13,50 (s, 1H), 8,29 (d, J=10,04
Hz, 1H), 8,10 (s, 1H), 7,37 (d, J=10,04 Hz, 1H), 7,08 (s, 1H), 4,86-5,27 (m, 1H), 3,02-
3,11 (m, 2H), 2,97 (s, 3H), 2,62-2,72 (m, 2H), 1,37-1,59 (m, 4H), 1,25 (s, 6H), 1,09 (s,
6H).

Vi du  352: Téng hop  6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-1,4-dihydroindeno|[1,2-c]pyrazol-7-ol
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NH

Bude 1: 6-(7-metoxy-1,4-dihydroindeno[1,2-c]pyrazol-6-yl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Thém  6-metoxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
y1)-2,3-dihydro-1H-inden-1-on (Hop chét trung gian 7-1, 330mg, 0,81mmol), etyl format
(0,13mL, 1,62mmol), va natri hydrua (97mg, 2,42mmol) vio binh thét ¢ day tron dung
tich 100 mL chira toluen (1,0mL). Khudy hén hop phén tng & RT trong 16 gio sau d6 co
ddc trong chin khéng. Thém etanol (5,0mL), axit axetic (0,51mL, 8,89mmol) va hydrazin
hydrat (0,53mL, 10,50mmol) vao. Hdi Ivu hdn hop & 80°C trong 3 gid roi ¢b dic trong
chan khong. Diéu chinh vt lidu tho dén do pH bang 3 bing cach sir dung dung dich HCl
1M chira nuéce va tai 1én trén cot SCX. Rira vat liéu thé bing metanol sau do rira giai bing
amoniac 2N trong metanol. C6 dic phan chira san phdm d& tao ra 6-(7-metoxy-1,4-
dihydroindeno[1,2-c]pyrazol-6-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (75mg) MS [M+H'] = 433,5.

Buée 2: 6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-1,4-
dihydroindeno[1,2-c]pyrazol-7-ol

Theo tiéu chuin phuong phap tng quat 3-2 déi véi sy khit bao v€ metoxy, di tao
ra hop chét néu trong d& myc nay. MS [M+H'] = 419,2, LCMS Rt = 0,47 pht [Phuong
phép QJ; '"HnMR (400 MHz, DMSO-d¢) & ppm 13,86 (s, 1H), 12,82 (br. s., 1H), 8,24 (d,
J=10,04 Hz, 1H), 8,02 (s, 1H), 7,66 (s, 1H), 7,37 (d, J=10,04 Hz, 1H), 7,13 (s, 1H), 4,78-
5,12 (m, 1H), 3,60 (s, 2H), 2,96 (s, 3H), 1,36-1,64 (m, 4H), 1,18-1,35 (m, 7H), 1,09 (br.
S., 6H).

Vi du 35-3: Téng hop mudi 6-hydroxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-2,3-dihydro-1H-inden-1-on oxim hydroclorua
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Thém vao lo vi séng 6-hydroxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-2,3-dihydro-1H-inden-1-on (Vi du 35-1,150mg, 0,38mmol),
hydroxylamin hydroclorua (264mg, 3,80mmol), pyridin (0,25mL, 3,04mmol) va MeOH
(1,0mL). Khudy huyén phii tao ra & RT trong 1,5 gid. Axit héa hdn hop phan tng bing
lwong du axit axetic va tai 1én trén cot SCX. Rira vit liéu tho bing metanol sau d6 rira giai
bing amoniac 2N trong metanol. C6 dic phin chira san phim dé tao ra hop chét néu trong
dé muc nay. MS [M+H'] = 410,2, LCMS Rt = 0,48 phit [Phuong phap Q]; "HnMR (400
MHz, DMSO-d¢) éppm 10,94-11,13 (m, 1H), 8,91-9,21 (m, 1H), 8,29 (d, J=10,04 Hz,
1H), 8,09-8,21 (m, 1H), 7,83 (s, 1H), 7,52-7,73 (m, 1H), 7,08 (s, 1H), 4,83-5,31 (m, 1H),
2,91-3,04 (m, 5SH), 2,74-2,85 (m, 2H), 1,91-2,09 (m, 2H), 1,79 (d, J=10,79 Hz, 2H), 1,53
(s, 6H), 1,47 (s, 6H).

Vi du 35-4: Téng  hop 5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-2,3-dihydro-1H-inden-1,6-diol

NH

Thém vao binh vi séng 6-hydroxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yDamino)pyridazin-3-yl)-2,3-dihydro-1H-inden-1-on (Vi du 35-1, 50mg, 0,13mmol),
natri bohydrua (9,59mg, 0,25mmol) va MeOH (1,5mL). Khuiy huyén phu tao ra & RT
trong hai gid. Axit héa hdn hop phin mg bang lugng du axit axetic va tai lén trén cot
SCX. Rira vat liéu thd bing metanol sau d6 rira giai bing amoniac 2N trong metanol. Co
dic phan chira san phim dé tao ra hop chét néu trong d& muc ndy. MS [M+H'] = 397.3,
LCMS Rt = 0,46 phit [LCMS Phuong phap Q]; 'HnMR (400 MHz, METANOL-d,) &
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ppm 8,11 (d, J=9,54 Hz, 1H), 7,64 (s, 1H), 7,31 (d, J=9,54 Hz, 1H), 6,99 (s, 1H), 5,16 (t,
J=6,53 Hz, 1H), 5,01-5,13 (m, 1H), 2,95-3,08 (m, 4H), 2,73-2,86 (m, 1H), 2,41-2,54 (m,
1H), 1,91 (s, 1H), 1,53-1,78 (m, 4H), 1,41 (s, 6H), 1,26 (s, 6H).

Vi du 35-5: Téng hop mubi 2-amino-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-8H-indeno[1,2-d]thiazol-5-0l hydroclorua

NH

Budc 1: 5S-metoxy-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)-8H-indeno[1,2-d]thiazol-2-amin

Thém 6-metoxy-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
y1)-2,3-dihydro-1H-inden-1-on (Hop chat trung gian 7-1, 100mg, 0,25mmol), thiourea
(55,9mL, 0,73mmol), va iodin (124mg, 0,49mmol) vao lo vi séng chira etanol (1,2mL).
Khudy hén hop phan img & 100°C trong 3 gid. Pha lodng hén hop véi MeOH va tai 1én
trén cdt SCX. Rira vat liéu thd biang metanol sau d6 rira giai bing amoniac 2N trong
metanol. C6 dic phin chira san phim d& tao ra S-metoxy-6-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-8H-indeno[1,2-d]thiazol-2-amin (114mg)
MS [M+H'] = 465,0.

Bude 2: 2-amino-6-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)-8H-indeno[1,2-d]thiazol-5-ol

Sau phwong phép téng quat 3-2 tiéu chun dbi véi su khir bao vé metoxy, hop chét
néu trong d&& muc ndy dugc diéu ché. MS [M+H'] = 451,2, LCMS Rt = 0,46 phut
[Phwong phép QJ; "HnMR (400 MHz, DMSO-dg) 6 ppm 9,25-9,36 (m, 1H), 8,36-8,44 (m,
1H), 8,33 (d, J=9,85 Hz, 1H), 7,89 (s, 1H), 7,75-7,85 (m, 1H), 7,21 (s, 1H), 4,76-5,12 (m,
1H), 3,76 (s, 2H), 3,04 (s, 3H), 2,08 (t, /=12,88 Hz, 2H), 1,72-1,88 (m, 2H), 1,44-1,60 (m,
12H).
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Vi du 35-6: Téng hop mudi 9-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5,6-dihydroimidazo[5,1-a]isoquinolin-8-ol hydroclorua

NH

Budc 1: tert-butyl 4-hydroxy-3-metoxyphenetylcarbamat

Thém 4-(2-aminoetyl)-2-metoxyphenol hydroclorua (3,5g, 17,19mmol), TEA
(7,2mL, 51,6mmol) va Boc-anhydrit (3,94mg, 18,04mmol) vao binh thét ¢d day tron dung
tich 250mL chta DCM (86mL). Khudy hdn hop tao ra & RT trong 18 gi0 sau d6 pha
lodng v6i DCM, rira bang H,0, HCI chira nuée 1N, va nude mudi, sau dé 1am khé 16p
hitu co bang natri sulfat 16i ¢6 dic trong chan khoéng dé tao ra fert-butyl 4-hydroxy-3-
metoxyphenetylcarbamat (4,59g). '"HnMR (400 MHz, DMSO-di) 6 ppm 8,71 (s, 1H),
6,85 (t, J=5,52 Hz, 1H), 6,72 (d, J=1,76 Hz, 1H), 6,63-6,68 (m, 1H), 6,55 (dd, J=8,03,
1,76 Hz, 1H), 3,74 (s, 3H), 3,01-3,13 (m, 2H), 2,53-2,62 (m, 2H), 1,37 (s, 9H).

Budc 2: tert-butyl 4-isopropoxy-3-metoxyphenetylcarbamat

Thém fert-butyl 4-hydroxy-3-metoxyphenetylcarbamat (1,0g, 3,74mmol), 2-
bromopropan (0,51g, 4,11mmol), va kali cacbonat (1,5g, 11,22mmol) vio binh thét cd
day tron dung tich 250 mL chita axetonitril (18,7mL). Khudy huyén phu tao ra & 65°C
trong 18 gio. Thuc hién thém 2-bromopropan (0,51g, 4,11mmol) 1an thir hai va tiép tuc
gia nhiét trong 18 gid nira. C6 dic hdn hop phan img trong chan khéng. Hoa tan diu tao
ra trong EtOAc va rira bing H,0, natri bicacbonat bdo hoa chira nuéc va nude mudi, sau
d6 1am kho bing natri sulfat rdi c¢6 dic trong chan khong. Tinh ché san phdm tho béng
phuong phép sic ky silicagel (0-100% EtOAc trong heptan) dé tao ra fert-butyl 4-
isopropoxy-3-metoxyphenetylcarbamat (0,81g). 'HnMR (400 MHz, CLOROFOM-d) &
ppm 6,84 (d, J=8,03 Hz, 1H), 6,67-6,75 (m, 2H), 4,37-4,70 (m, 2H), 3,86 (s, 3H), 3,27-
3,46 (m, 2H), 2,68-2,81 (m, 2H), 1,45 (s, 9H), 1,37 (d, /=6,02 Hz, 6H).

Budc 3: 2-(4-isopropoxy-3-metoxyphenyl)etanamin hydroclorua
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Trong mdt binh thét ¢d day tron dung tich 50mL, két hop zert-butyl 4-isopropoxy-
3-metoxyphenetylcarbamat (810mg, 2,62mmol) va HCI (4M trong 1,4-dioxan) (6,5mL,
26,2mmol) v6i nhau. Khudy huyén phi tao ra & RT trong hai gi¢y sau d6 ¢6 dic trong chan
khong dé tao ra 2-(4-isopropoxy-3-metoxyphenyl)etanamin hydroclorua (643mg) MS
[M+H'] =210,3.

Budc 4: 2-formamido-N-(4-isopropoxy-3-metoxyphenetyl)axetamit

2-(4-isopropoxy-3-metoxyphenyl)etanamin hydroclorua (487mg, 2,33mmol) duoc
hép thu trong MeOH va tai 1én trén cot SCX. Rira vat liéu thd bang metanol sau d6 ria
gi4i bang amoniac 2N trong metanol. Co diic phan chira san pham dé tao ra bazo tu do 2-
(4-isopropoxy-3-metoxyphenyl)etanamin. Hoa tan vét liéu nay trong THF (23,3mL) va
thém axit 2-formamidoaxetic (360mg, 3,49mmol), DCC (528mg, 2,56mmol), HOBt
(392mg, 2,56mmol), vanMM (1,02mL, 9,31mmol) vio. Khudy huyén ph tao ra & RT
trong 3 gidy, pha lodng véi ete va loc qua xelit. Tinh ché dich loc bang phwong phép séc ky
silicagel (25%-50% AcOH trong DCM) @ tao ra 2-formamido-N-(4-isopropoxy-3-
metoxyphenetyl)axetamit (650mg) MS [M+H'] = 295,3.

Budc 5: 9-isopropoxy-8-metoxy-5,6-dihydroimidazo[5,1-a]isoquinolin

Thém 2-formamido-N-(4-isopropoxy-3-metoxyphenetyl)axetamit (600mg,
2,04mmol) sau d6 1a axetonitril (10,2mL) va POCl; (0,57mL, 6,12mmol) vao mdt binh
thot ¢b day tron dung tich 50mL. Gia nhiét hdn hop phan tmg dén 80°C trong mot gidr sau
d6 c6 dic trong chian khong. Thém H,O va natri cacbonat vao dau tao ra, sau d6 chiét
dung dich bing EtOAc (2x). Két hop cac phan dich chiét hiru co, 1am kho béng natri
sulfat roi ¢ dic trong chan khong. Tinh ché san pham thé bang phuong phap séc ky
silicagel (0-10% MeOH trong DCM) dé tao ra 9-isopropoxy-8-metoxy-5,6-
dihydroimidazo[5,1-alisoquinolin (182 mg) MS [M+H']= 259,2.

Budc 6: 8-metoxy-5,6-dihydroimidazo[5,1-a]isoquinolin-9-ol

Thém  9-isopropoxy-8-metoxy-5,6-dihydroimidazo[5,1-a]isoquinolin ~ (180mg,
0,70mmol), CLOROFOM (13mL), va axit metansulfonic (1,3mL, 20,02mmol) vao mdt
binh thét ¢b day tron dung tich 50mL. Gia nhiét hén hop tao ra & 63°C trong 2 gid sau do6
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1am lanh dén RT i ¢6 dic trong chan khong. Thém H,O va natri cacbonat vao diu tao
ra. Chiét dung dich bang EtOAc (2x), va két hop cac phan dich chiét hitu co, 1am kho
bang natri sulfat rdi c6 dic trong chan khong dé tao ra 8-metoxy-5,6-dihydroimidazo[5,1-
alisoquinolin-9-oL,(151 mg) MS [M+H'] =217.4.

Budce 7: 8-metoxy-5,6-dihydroimidazo[5,1-aisoquinolin-9-yl triflometansulfonat

Thém trietylamin (0,38mL, 2,72mmol) vao dung dich 8-metoxy-5,6-
dihydroimidazo[5,1-a]isoquinolin-9-ol (196mg, 2,27mmol) trong DCM (5,5mL) & RT.
Lam lanh hdn hgp phan ing dén 0°C, sau d6 thém N-phenyltriflometansulfonimit
(356mg, 0,98mmol) vao. Lam 4m hdn hop phan tng 16n dén RT va khuiy trong 2 gid.
T6i phan tmg bing dung dich natri bicacbonat chita nudc va chiét bang DCM. Lam khé
16p hitu co béng natri sulfat, loc rdi c6 dic dé tao ra san phém thd, ma dwoc tinh ché trén
silicagel dé tao ra 8-metoxy-5,6-dihydroimidazo[5,1-a]isoquinolin-9-yl
triflometansulfonat (316mg) MS [M+H'] = 348,9.

Budc 8. 8-metoxy-9-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-5,6-

dihydroimidazo[5,1-a]isoquinolin

Sau phuong phap tong quéat 2-1 dbi vé6i su tao ra boronat este sir dung 8-metoxy-
5,6-dihydroimidazo[5,1-a]isoquinolin-9-yl triflometansulfonat (316mg, 1,24mmol) di tao
ra 8-metoxy-9-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydroimidazo[5,1-
alisoquinolin (271 mg) MS [M+H'] = 327,4.

Buée 9:  6-(8-metoxy-5,6-dihydroimidazo[5,1-a]isoquinolin-9-yl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

Sau phuong phap téng quét 1-4 tiéu chuin dbi v6i phan éng lién hop Suzuki st
dung 8-metoxy-9-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-5,6-dihydroimidazo[5,1-
aJisoquinolin (104mg, 0,32mmol) va 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (Hop chét trung gian 1-1, 90mg, 0,32mmol), d tao ra 6-(8-metoxy-
5,6-dihydroimidazo[5,1-a]isoquinolin-9-yl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (140mg) MS [M+H'] = 447.,6.
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Bude 10: 9-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5,6-

dihydroimidazo[5,1-a]isoquinolin-8-ol

Sau phwong phap tong quat 3-2 tiéu chudn ddi v6i su khir bio vé metoxy, da tao ra
hop chit néu trong d& muc nay. MS [M+H'] = 433,3, LCMS Rt = 0,40 phat [Phuong
phap Q]; '"HnMR (400 MHz, METANOL-d;) & ppm 8,97 (d, J=1,26 Hz, 1H), 8,46 (d,
J=10,04 Hz, 1H), 8,21 (s, 1H), 7,98 (d, J=1,25 Hz, 1H), 7,85 (d, J=10,04 Hz, 1H), 7,10 (s,
1H), 5,08-5,35 (m, 1H), 4,50 (t, J=6,65 Hz, 2H), 3,26-3,31 (m, 2H), 3,17 (s, 3H), 1,99-
2,11 (m, 4H), 1,67 (s, 6H), 1,57 (s, 6H).

Vi du 36-1: Toéng hop 4-hydroxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yDamino)pyridazin-3-yl)-N-((1-metyl-1H-pyrazol-4-yl)metyl)benzamit

NH

Budce 1: 3-bromo-4-metoxy-N-((1-metyl-1H-pyrazol-4-yl)metyl)benzamit

Thém oxalyl clorua (0,23mL, 2,60mmol) va DMF (0,1mL, 0,13mmol) vao binh
thét cd day tron dung tich 100 mL chira axit 3-bromo-4-metoxybenzoic (500mg,
2,16mmol) va DCM (5mL). Khudy hdn hop phan tmg & RT trong mdt gid rdi c6 dic
trong chin khong. Dau khéng mau tao ra dugc hip thy trong DCM (2,5mL) va dugc
thém vao hdn hop gdm (1-metyl-1H-pyrazol-4-yl)metanamin (241mg, 2,16mmol), TEA
(0,60mL, 4,33mmol) va DCM (2,5mL) & 0°C. Khudy hén hop phan tmg & RT trong 0,5
gid sau d6 co dic trong chan khéng. Tinh ché vat lidu thd bing phwong phép sic ky
silicagel (0-10% MeOH trong DCM) @ tao ra 3-bromo-4-metoxy-N-((1-metyl-1H-
pyrazol-4-yl)metyl)benzamit (702 mg) MS [M+H'] = 325,9.

Budc 2: axit (2-metoxy-5-(((1-metyl-1H-pyrazol-4-
yl)metyl)carbamoyl)phenyl)boronic
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Sau phwong phap téng quat 2-1 dbi vdi sy tao ra boronat este sir dung 3-bromo-4-
metoxy-N-((1-metyl-1H-pyrazol-4-yl)metyl)benzamit (552mg, 1,70mmol) da tao ra axit
(2-metoxy-5-(((1-metyl-1H-pyrazol-4-yl)metyl)carbamoyl)phenyl)boronic (492mg) MS
[M+H"] =290,1.

Budc 3: 4-metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
y1)-N-((1-metyl-1H-pyrazol-4-yl)metyl)benzamit

Sau phuong phép téng quat 1-4 tiéu chuén déi voi phan Gng lién hop Suzuki st
dung axit (2-metoxy-5-(((1-metyl-1H-pyrazol-4-yl)metyl)carbamoyl)phenyl)boronic
(613mg, 2,12mmol) va 6-clo-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4- yl)pyridazin-3-
amin (Hop chét trung gian 1-1, 300mg, 1,06mmol) d3 tao ra 4-metoxy-3-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-N-((1-metyl-1H-pyrazol-4-
yDmetyl)benzamit (522 mg) MS [M+H'] = 492.6.

Buéc 4: 4-hydroxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)-N-((1-metyl-1H-pyrazol-4-yl)metyl)benzamit

Sau phurong phép tong quat 3-2 tiéu chuin ddi véi su khir bao vé metoxy, hop chét
néu trong d& myc nay duge didu ché. MS [M+H'] = 478,3, LCMS Rt = 0,46 phut
[Phuong phap Q]; 'HnMR (400 MHz, METANOL-d,) & ppm 8,31 (d, J=2,26 Hz, 1H),
8,18 (d, J=10,04 Hz, 1H), 7,78 (dd, J=8,66, 2,13 Hz, 1H), 7,61 (s, 1H), 7,50 (s, 1H), 7,36
(d, J=10,04 Hz, 1H), 7,01 (d, J=8,53 Hz, 1H), 5,06-5,27 (m, 1H), 4,45 (s, 2H), 3,87 (s,
3H), 3,03 (s, 3H), 1,68-1,77 (m, 2H), 1,54-1,67 (m, 2H), 1,42 (s, 6H), 1,27 (s, 6H).

Vi du 37-1: Téng hop 4-(4-(hydroxymetyl)-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

|
N
HO \l\\l = |
\’QN X, N NH
N
OH

Budc 1: (1-(3-bromo-4-metoxyphenyl)-1H-pyrazol-3-yl)metanol
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Thém ddng (I) iodua (30,4mg, 0,16mmol), 2-(2-pyridyl)benzimidazol (31,2mg,
0,16mmol), xesi cacbonat (625mg, 1,92mmol) va DMF (5,3mL) vio binh thét c¢b day tron
dung tich 100mL. Gia nhiét hon hgp phan ting dén 60°C trong 1 gir sau d6 thém (1H-
pyrazol-3-yl)metanol (235mg, 2,40mmol) va 2-bromo-4-iodo-1-metoxybenzen (500mg,
1,60mmol) vao va gia nhiét hon hop & 100°C trong 18 gid. Lam ngudi phan tmg, pha
loang véi EtOAc va loc qua xelit. Co dic dich loc trong chan khong va tinh ché bing
phuong phép sic ky silicagel (0-100% EtOAc trong Hepan) d& tao ra (1-(3-bromo-4-
metoxyphenyl)-1H-pyrazol-3-yl)metanol (353 mg) MS [M+2H'] = 285,0.

Bude 2: (1-(4-metoxy-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-1H-
pyrazol-3-yl)metanol

Sau phuong phép tong quat 2-1 d6i véi su tao ra boronat este st dung (1-(3-
bromo-4-metoxyphenyl)-1H-pyrazol-3-yl)metanol (353mg, 1,25mmol) di tao ra (1-(4-
metoxy-3-(4,4,5,5-tetrametyl-1,3 ,2-dioxab0rolan-2-y1)phenyl)- 1H-pyrazol-3-yl)metanol
(412 mg) MS [M+H'] = 331,2.

Bude 3: (1-(4-metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)-1H-pyrazol-4-yl)metanol

Thém vao lo vi séng (1-(4-metoxy-3-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)-1H-pyrazol-3-yl)metanol (254mg, 0,77mmol), 6-clo-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (Hop chét trung gian 1-1, 145mg, 0,51mmol),
kali phosphat (435mg, 2,05mmol), Pd,(dba); (46,9mg, 0,05mmol), va SPhos (21,1mg,
0,05mmol), sau d6 thém 1,4-dioxan (1,3mL)/H,0O (0,3mL) vao. Lam sach lo bing N,
trong 5 phut va gia nhiét hn hgp phan tng & 100°C trong 10 vi séng trong 2 gid. C6 dic
hén hop phén tmg trong chan khong. Diéu chinh vat lidu thé dén d6 pH bang 3 sir dung
dung dich HC1 12M chira nudce va tai Ién trén cdt SCX. Rira vat liéu thod béng metanol sau
d6 rira giai bang amoniac 2N trong metanol. C diic phan chira san pham dé tao ra (1-(4-
metoxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-1H-
pyrazol-4-yl)metanol (231 mg) MS [M+H'] = 451,3.

Budce 4: 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-
pyrazol-4-yl)phenol
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Sau phuong phap tong quat 3-1 tidu chudn déi v6i su khir bao vé metoxy, hop chit
néu trong d& myc ndy dugc didu ché. MS [M+H'] = 437,3, LCMS Rt = 0,50 phut
[Phuong phap Q]; "HnMR (400 MHz, CLOROFOM-d) 6 ppm 8,43 (d, J=0,50 Hz, 1H),
8,38 (d, /=10,04 Hz, 1H), 8,19 (d, J=2,76 Hz, 1H), 7,69 (dd, J=8,78, 2,51 Hz, 1H), 7,63
(s, 1H), 7,36 (d, J=10,04 Hz, 1H), 7,04 (d, J=8,78 Hz, 1H), 4,87-5,13 (m, 2H), 4,45 (d,
J=5,27 Hz, 2H), 2,97 (s, 3H), 1,36-1,67 (m, 4H), 1,25 (s, 7H), 1,09 (s, 6H).

Vi du 38-1: Téng hop 5-(1H-pyrazol-4-y1)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)metyl)pyridazin-3-yl)phenol

Bude 1: 3-clo-6-((2,2,6,6-tetrametylpiperidin-4-yl)metyl)pyridazin

Thém 2,2,6,6-tetrametyl-4-metylenpiperidin 2,2,2-trifloaxetat (1,1g, 4,12mmol) va
9-BBN (0,5M trong THF) (16,5mL, 8,23mmol) vao binh thét ¢d dung tich 50mL va gia
nhiét hon hop phan tng & 65°C trong 1 gid. Lam ngudi phan tmg dén RT va thém 3,5-
diclopyridazin (0,61g, 4,12mmol), K,CO; (1,7g, 12,35mmol), va PdCl,(dppf), CH,Cl,
(0,17g, 0,21mmol) trong 1,4-dioxan (8,5mL)/H,0 (1,7mL) vao va gia nhiét & 60°C qua
dém. Lam ngudi hdn hop phan tmg dén RT, pha lodng v&i EtOAc, loc qua xelit rdi ¢6 dic
trong chan khong. Diéu chinh vt liéu thé dén d6 pH bing 3 bang cach sir dung dung dich
HCI 12M chira nude va tai 1én trén cdt SCX. Rira vat liéu thod bé‘mg metanol sau d6 rira
giai bang amoniac 2N trong metanol. Cé dic phin chita san phim @& tao ra 3-clo-6-

((2,2,6,6-tetrametylpiperidin-4-yl)metyl)pyridazin (1,1g) MS [M+H'] = 268,2.

Buéc 2: 3-metoxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)metyl)pyridazin-3-
yl)phenol

Sau phuong phép téng quéat 1-4 tiéu chuin dbi v6i phan ung lién hop Suzuki st
dung tert-butyl(3-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDphenoxy)dimetylsilan (408mg, 1,12mmol) va 3-clo-6-((2,2,6,6-tetrametylpiperidin-4-
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yl)metyl)pyridazin (200mg, 0,75mmol) tao ra  3-metoxy-4-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)metyl)pyridazin-3-yl)phenol (165 mg) MS [M+H'] = 356,1.

Budc  3:  3-metoxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)metyl)pyridazin-3-
yl)phenyl triflometansulfonat

Thém TEA (0,162mL, 1,16mmol) vao dung dich 3-metoxy-4-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)metyl)pyridazin-3-yl)phenol (165mg, 0,46mmol) trong DCM
(2,8mL) & RT. Lam lanh hdn hop phan ung dn 0°C, sau d6 thém N-
phenyltriflometansulfonimit (174mg, 0,49mmol) vao. Lam 4m hén hop phan tng dén RT
va khudy trong 2 gio. T6i phan tmg bing dung dich natri bicacbonat chira nuéc va chiét
bang DCM. Lam khd 16p hitu co bing natri sulfat, loc rdi ¢6 diic trong chan khong. Piéu
chinh san phim th6 dén d6 pH bing 3 bing cach sir dung dung dich HCI 1M chira nuGe
va tai 1én cjt SCX, sau d6 rira bing metanol va rira giai bang amoniac 2N trong metanol.
Thu lai cic phin sin phim va lam khé dé tao ra 3-metoxy-4-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)metyl)pyridazin-3-yl)phenyl triflometansulfonat (160mg) MS
[M+H'] = 488,0.

Buéc 4: 3-(2-metoxy-4-(1H-pyrazol-4-yl)phenyl)-6-((2,2,6,6-tetrametylpiperidin-
4-yl)metyl)pyridazin

Thém vao lo vi séng 3-metoxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-
yDmetyl)pyridazin-3-yl)phenyl triflometansulfonat (160mg, 0,33mmol), axit 1H-pyrazol-
4-ylboronic (73,4mg, 0,66mmol), kali phosphat (209mg, 0,99mmol), Pd,(dba); (30,1mg,
0,03mmol), va SPhos (26,9mg, 0,06mmol), sau d6 thém vao 1,4-dioxan (2,6mL)/H,0
(0,7mL). Lam sach lo bing N, trong 5 phut va gia nhiét hdn hop phéan tng & 100°C trong
10 vi séng trong 1 gid. C6 dic hdn hop phan tng trong chan khéng. Didu chinh vat liéu
tho dén do pH bang 3 bing cach sir dung dung dich HCl 1M chtta nuéc va tai 1én cot
SCX. Rira vat liéu thé bing metanol sau d6 rira giai bing amoniac 2N trong metanol. Co
dic phan chtra san phdm dé tao ra 3-(2-metoxy-4-(1H-pyrazol-4-yl)phenyl)-6-((2,2,6,6-
tetrametylpiperidin-4-yl)metyl)pyridazin (133 mg) MS [M+H'] = 406,2.

Budce 5: 5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)metyl)pyridazin-3-yl)phenol
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Sau phwong phap tdng quat 3-2 tiéu chuin ddi véi su khir bao vé metoxy, di tao ra
hop chit néu trong dé muc nay. MS [M+H'] = 392,4, LCMS Rt = 0,45 phut [Phuong
phap QJ; 'HnMR (400 MHz, DMSO-dg) 6 ppm 13,65 (br. s., 1H), 13,05 (br. s., 1H), 8,47
(d, J=9,03 Hz, 1H), 8,18 (br. s., 2H), 8,01 (d, J=8,28 Hz, 1H), 7,84 (d, J=9,03 Hz, 1H),
7,24-7,33 (m, 2H), 2,83 (d, J=7,03 Hz, 2H), 2,20-2,37 (m, 1H), 1,44 (dd, J=12,55, 2,76
Hz, 2H), 1,08 (s, 6H), 0,99 (s, 6H), 0,86 (t, J=12,42 Hz, 2H).

Vi du 39-1: Téng hop 6-(3-(benzyloxy)isoquinolin-6-yl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

|
9y e
O~ N NH
Ny

Budce 1: 3-(benzyloxy)-6-bromoisoquinolin

Thém TEA (0,467mL, 3,35mmol) va benzyl bromua (0,319mL, 2,68mmol) trong
DMF (10mL) vao binh thét ¢6 day tron dung tich 25mL chia 6-bromoisoquinolin-3-ol
(500mg, 2,23mmol) d tao ra dung dich mau niu. Gia nhiét phan ttng d¢én 80°C qua dém.
Sau khi 1am lanh dén RT, c6 dic hdn hop phan Gng trong chan khong, va hép thy trong
DCM va nuée. Nuée duge chiét bing DCM (2x), va rira cic phan hitu co két hop bing
nuée mudi, 1am khé bing MgSO,, loc rdi ¢d dic trong chan khong. Tinh ché phan cin
bang phwong phéap sic ky cot nhanh (10-30-50% EtOAc/Heptan), tao ra hop chit néu
trong d& myc nay (132mg, 0,420mmol, hiéu suit 19%). M+1 = 316,0. 'HnMR (400 MHz,
CLOROFOM-d) & 8,92 (s, 1H), 7,85 (d, J=1,25 Hz, 1H), 7,74 (d, J=8,78 Hz, 1H), 7,31-
7,52 (m, 6H), 6,99 (s, 1H), 5,48 (s, 2H).

Budc 2: 3-(benzyloxy)-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)isoquinolin

Sau phuwong phap téng quat 2-1 ddi véi su tao ra boronat este sir dung 3-
(benzyloxy)-6-bromoisoquinolin (125mg, 0,398mmol) hop chit néu trong d& muc nay
duge diéu ché (115mg, 0,398mmol, hiéu suit 80%). M+1 = 362,3. 'HnMR (400 MHz,
CLOROFOM-d) 6 8,98 (s, 1H), 8,20 (s, 1H), 7,87 (d, J=8,28 Hz, 1H), 7,72 (dd, J=8,28,
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1,00 Hz, 1H), 7,50-7,54 (m, 2H), 7,36-7,42 (m, 2H), 7,30-7,35 (m, 1H), 7,12 (s, 1H), 5,48
(s, 2H), 1,40 (s, 12H).

Budec 3: 6-(3-(benzyloxy)isoquinolin-6-yl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Diéu ché hop chét néu trong d& muc nay (38mg, 0,077mmol, hiéu suit 49%) sau
phuong phép tong quat 1-4 dbi voi phan img lién hop Suzuki tir 3-(benzyloxy)-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)isoquinolin (115mg, 0,318mmol) va Hop chét trung
gian 1-1 (45mg, 0,159mmol). LCMS Rt = 0,61 phat [Phuong phap Q]; MS (M+1) =
482,4. '"HnMR (400 MHz, METANOL-d4) & ppm 8,95 (s, 1H), 8,21 (s, 1H), 8,01-8,09
(m, 2H), 7,96 (d, J=9,79 Hz, 1H), 7,49-7,54 (m, 2H), 7,36-7,42 (m, 2H), 7,30-7,35 (m,
1H), 7,23 (s, 1H), 7,16 (d, J=9,79 Hz, 1H), 5,40 (s, 2H), 5,28 (t, J=11,67 Hz, 1H), 3,00 (s,
3H), 1,67-1,73 (m, 2H), 1,56-1,65 (m, 2H), 1,41 (s, 6H), 1,26 (s, 6H).

Vi du 39-2: Téng hop 6-(1-(benzyloxy)isoquino1in-7-yl)—N-metyl—N—(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Budce 1: 1-(benzyloxy)-7-bromoisoquinolin

Thém TEA (0,467mL, 3,35mmol) va benzyl bromua (0,319mL, 2,68mmol) trong
DMF (10mL) vio binh thét ¢b day tron dung tich 25mL chira 7-bromoisoquinolin-1-ol
(500mg, 2,23mmol) d tao ra dung dich mau niu. Gia nhiét phan g dén 80°C qua dém.
Sau khi 1am lanh dén RT, c6 dic hdn hop phan Gng trong chan khong, va hép thu trong
DCM va nuée. Chiét 16p chira nwéc bing DCM (2x), va rira cic phan dich chiét hitu co
két hop bang nude mubi, 1am kho bang MgSOy, loc rdi ¢6 dic trong chan khong. Tinh ché
phin cin bang phwong phap sic ky cot nhanh (10-30-50% EtOAc/Heptan), tao ra hop
chit néu trong dé muc ndy (640mg, 2,037mmol, hiéu suét 91%). M+1 = 316,0. '"HnMR
(400 MHz, CLOROFOM-d) 6 8,62 (d, J=2,01 Hz, 1H), 7,73 (dd, J=2,13, 8,41 Hz, 1H),
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7,39 (d, J=8,28 Hz, 1H), 7,28-7,36 (m, 5H), 7,11 (d, J=7,53 Hz, 1H), 6,46 (d, J=7,28 Hz,
1H), 5,23 (s, 2H).

Budce 2: 1-(benzyloxy)-7-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)isoquinolin

Sau phuong phap téng quat 2-1 dbi véi su tao ra boronat este sit dung 1-
(benzyloxy)-7-bromoisoquinolin (250mg, 0,796mmol) di tao ra hop chit néu trong dé
myc ndy (207mg, 0,573mmol, hi¢u sudt 72%). M+1 = 362,2. 'HnMR (400 MHz,
CLOROFOM-d) 6 8,96 (s, 1H), 8,00 (dd, J=7,91, 1,13 Hz, 1H), 7,47 (d, J=7,78 Hz, 1H),
7,27-7,34 (m, 5H), 7,11 (d, J=7,53 Hz, 1H), 6,46 (d, J=7,28 Hz, 1H), 5,23 (s, 2H), 1,36 (s,
12H).

Budce 3: 6-(1-(benzyloxy)isoquinolin-7-yl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Diéu ché hop chit néu trong d& muc nay (120mg, 0,249mmol, hiéu suit 94%) sau
phuong phap téng quit 1-4 dbi voi phan tmg Suzuki tir 1-(benzyloxy)-7-(4.,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)isoquinolin (144mg, 0,398mmol) va (Hop chit trung
gian 1-1, 75mg, 0,265mmol). LCMS Rt = 0,57 phat [Phuong phap Q]; MS (M+1) =
482,4. "HnMR (400 MHz, METANOL-d4) & ppm 8,81 (d, J=2,01 Hz, 1H), 8,39 (dd,
J=8,41, 1,88 Hz, 1H), 7,99 (d, J=9,79 Hz, 1H), 7,76 (d, J=8,53 Hz, 1H), 7,72-7,74 (m,
1H), 7,46 (d, J=7,28 Hz, 1H), 7,26-7,37 (m, SH), 7,24 (d, J=9,79 Hz, 1H), 6,76 (d, J=7,53
Hz, 1H), 5,29 (s, 2H), 3,01 (s, 3H), 1,71-1,78 (m, 2H), 1,61-1,70 (m, 2H), 1,44 (s, 6H),
1,29 (s, 6H).

Vi du 40-1: Téng hop mudi 3-flo-5-(2-metoxypyridin-4-yl1)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol hydroclorua

Sau phuong phap téng quat 1-6 ddi v6i phan g ghép déi chéo Suzuki, cho 5-
bromo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol
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(Hop chét trung gian 8-1) va axit (2-metoxypyridin-4-yl)boronic phan ng v&i nhau va
tinh ché san phdm thé bing phwong phap HPLC pha dao di chuén bi (10% CH;CN dén
30% trong H,0). Sau khi thao thanh mudi, da tao ra mudi 3-flo-5-(2-metoxypyridin-4-yl)-
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol hydroclorua
dudi dang cht rin mau vang (5,7mg). LCMS Rt = 0,56 phut [Phuong phap Q]; [M+H]:
466,4; '"HnMR (400 MHz, MeOD) § 8,25 (d, J= 5,5 Hz, 1H), 8,20 (d, J=10,0 Hz, 1H),
7,71 (d, J= 10,0 Hz, 1H), 7,30 (dd, J=5,5, 1,5 Hz, 1H), 7,21 (dd, J=12,0, 1,5 Hz, 1H),
7,21 (s, 1H), 7,13 (d, J= 1,0 Hz, 1H), 5,38-5,22 (m, 1H), 4,01 (s, 3H), 3,14 (s, 3H), 2,03
(d, J= 8,5 Hz, 4H), 1,67 (s, 6H), 1,56 (s, 6H).

Vi du 40-2: Téng hop mubi 4-(3-flo-5-hydroxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)pyridin-2(1H)-on hydroclorua

Gia nhiét mudi 3-flo-5-(2-metoxypyridin-4-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol hydroclorua (Vi du 40-1, 10mg,
0,02mmol) va pyridin hydroclorua (50mg, 0,43mmol) & 170°C trong 15 phit trong 10
phén tmg vi séng Biotage® Initiator. Pha lodng hdn hop phan ing v6i MeOH/DMSO, va
tinh ché bang phwong phap HPLC pha déo da chuin bi (10 dén 45% axetonitril trong
nudc, axit trifloaxetic 0,1% lam chét diéu chinh). Cac phin thich hop chira sin phdm
dugc bazo héa ty do bang phuong phap thu gom va giai phong st dung Axit® SiliaBond
Propylsulphonic (4 duong lugng, metanol lam dung méi rira gidi va dung dich amoniac
2N trong MeOH dé giai phong vit liéu). C6 dic dung mdi trong chian khong va tao huyén
phu chit rén trong CH;CN/H,O (3/1mL). Thém HCI 1M chira nuée (3 dwong lugng) vio
va ¢ dic dung méi trong chan khong d tao ra hop chét néu trong d& muc nay dudi dang
chét rdn mau vang (3mg, 26%). LCMS Rt = 0,47 phut [Phuong phap Q]; [M+H]: 452,3;
'HnMR (400 MHz, MeOD) & 8,28 (d, J= 10,0 Hz, 1H), 8,07 (d, J= 10,0 Hz, 1H), 7,69 (d,
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J= 6,5 Hz, 1H), 7,25 (dd, J= 11,0, 1,5 Hz, 1H), 7,19 (s, 1H), 6,89 (s, 1H), 6,85 (dd, J= 6.5,
1,5 Hz, 1H), 5,07 (bs, 1H), 3,21 (s, 3H), 2,20-2,00 (m, 4H), 1,66 (s, 6H), 1,59 (s, 6H).

Vi du 40-3: Toéng hop mubdi 4-(3-flo-5-hydroxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-1-metylpyridin-2(1H)-on

hydroclorua

Sau phuong phap tdng quat 1-6 dbi véi phan tng ghép ddi chéo Suzuki, cho 1-
metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2(1H)-on va 5-bromo-3-flo-
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol ~ (Hop  chét
trung gian 8-1) phan g v&i nhau va tinh ché san phdm thé bing phuong phép HPLC pha
dao da chuan bi (10% CH;CN dn 30% trong H,0). Sau khi tao ra mudi, di tao ra mubi
4-(3-flo-5-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)-1-metylpyridin-2(1H)-on hydroclorua duéi dang chat rin mau vang (10mg,
12%). LCMS Rt = 0,49 phit [Phuong phiap Q]; [M+H]: 466,3; 'HnMR (400 MHz,
MeOD) 6 8,22 (d, J= 10,0 Hz, 1H), 7,86-7,73 (m, 2H), 7,24-7,13 (m, 2H), 6,82 (d, J= 2,0
Hz, 1H), 6,72 (dd, J= 7,0, 2,0 Hz, 1H), 5,30-5,15 (m, 1H), 3,64 (s, 3H), 3,16 (s, 3H), 2,04
(d, J= 8,0 Hz, 4H), 1,67 (s, 6H), 1,57 (s, 6H).

Vi du 40-4: Téng hop mubi 5-(3-flo-5-hydroxy-4-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-1-metylpyridin-2(1H)-on

hydroclorua
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Theo phuong phap tong quéat 1-6 dbi véi phan tmg ghép dbi chéo Suzuki, cho 5-
bromo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol va
1-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin-2(1H)-on phan tng v&i
nhau va tinh ché san pham thé bing phuong phap HPLC pha d4o da chuén bi (10%
CH;CN dén 30% in H,0). Sau khi tao ra mudi, da tao ra mubi 5-(3-flo-5-hydroxy-4-(6-
(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-1-metylpyridin-
2(1H)-on hydroclorua duéi dang chét rdn mau vang (8,0mg, 11%). LCMS Rt = 0,49 phit
[Phwong phap QJ; [M+H]: 466,3; "HnMR (400 MHz, MeOD) & 8,28 (d, J= 10,0 Hz, 1H),
8,08 (d, J=10,0 Hz, 1H), 7,83 (d, J= 7,0 Hz, 1H), 7,23 (dd, J=11,0, 1,5 Hz, 1H), 7,17 (s,
1H), 6,84 (d, J=2,0 Hz, 1H), 6,75 (dd, J= 7,0, 2,0 Hz, 1H), 5,06 (bs, 1H), 3,66 (s, 3H),
3,21 (s, 3H), 2,19-2,01 (m, 4H), 1,66 (s, 6H), 1,59 (s, 6H).

Vi du 40-5: Téng hop mudi 3-flo-5-(1H-pyrazol-4-y1)-2-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol hydroclorua

Buée 1: 3-(2-flo-4-metoxyphenyl)-6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin

Thém hop chit trung gian 1-3 (2,14g, 7,92mmol), axit (2-flo-4-
metoxyphenyl)boronic (2,02g, 11,9mmol), va dung dich K5;PO,4 chira nwdc 0,5M (32ml,
16mmol) vao lg vi séng. Thém 2nd Generation XPhos Precatalyst (0,19g, 0,24mmol) vao
hdn hop sau d6 thém THF (16mL) vao. Bit kin hdn hop phan tng va khudy & RT trong 2
gid sau do6 chiét bang EtOAc (3x). Rira cac 16p hiru co két hop bing nude mudi, lam khd
bang Na,SOy, loc 1di c6 dic trong chan khéng dé tao ra 3-(2-flo-4-metoxyphenyl)-6-
((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin duéi dang chat rin mau nau (2,85g,
90%). [M+H]: 360,3; "HnMR (400 MHz, MeOD) & 7,90 (dd, J= 9,5, 2,5 Hz, 1H), 7,81 (t,
J=9,0 Hz, 1H), 7,18 (d, J= 9,5 Hz, 1H), 6,94 (dd, J= 9,0, 2,5 Hz, 1H), 6,88 (dd, J= 13,0,
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2,5 Hz, 1H), 5,79 (it, J= 11,0, 4,0 Hz, 1H), 3,89 (s, 3H), 2,24 (dd, J= 12,0, 4,0 Hz, 2H),
1,43 (t, J= 12,0 Hz, 2H), 1,37 (s, 6H), 1,26 (s, 6H).

Budéc 2: 3-flo-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol

Hoa tan 3-(2-ﬂo-4-metoxyphenyl)-6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin (1,08g, 3,00mmol) trong CH,Cl, (15mL) va thém tirng giot dung dich
BBr; 1M trong CH,Cl, (7,5mL, 7,5mmol) vao. Khuiy hdn hop phan tmg & RT qua dém,
sau d6 pha lodng v6i CH,Cl, va dung dich chira nwdc dém pH bang 4. Rira pha chira nudce
bang CLOROFOM/propan-2-ol 3:1 (2x), sau d6 bazo héa dén do pH bing 8 bang
NaHCO; bao hoa. Chiét pha nuée bing CLOROFOM/propan-2-ol 3:1 (4x). Lam khé cac
pha hiru co két hop bing Na,SO, khan_ loc rdi c6 dic trong didu kién ap suét giam. 3-flo-
4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol dugc tao ra dudi dang
chit rin mau nau (0,59g, 52%). [M+H]: 346,4; "HnMR (400 MHz, MeOD) & 7,88 (dd, J=
9,0,2,2 Hz, 1H), 7,69 (t, J= 9,0 Hz, 1H), 7,16 (d, J=9,0 Hz, 1H), 6,76 (dd, J=9,0, 2,0 Hz,
1H), 6,65 (dd, J= 13,0, 2,0 Hz, 1H), 5,78 (tt, J= 11,0, 4,0 Hz, 1H), 2,26 (dd, J= 12,5, 4,0
Hz, 2H), 1,47 (t, J= 12,0 Hz, 2H), 1,39 (s, 6H), 1,29 (s, 6H).

Bué6c 3: 3-flo-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenyl

triflometansulfonat

Tron 3-flo-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol
(0,70g, 2,03mmol), N-phenylbis(triflometan-sulfonimit) (0,72g, 2,03mmol), K,CO;
(0,84¢g, 6,08mmol) va THF (10mL) trong lo vi séng. Gia nhiét hdn hop phan tng dén
120°C trong 10 phut trong 16 phén tmg vi séng Biotage® Initiator. Loai bo cac chét d& bay
hoi trong chan khong. Thém dung dich NaOH 1M chira mréc vao va chiét pha nuéc bing
DCM (2x). Rira cac 16p hiru co két hop bing nudc mubi, 1am kho bing Na,SO,, loc rdi co
dic dén khi khd trong chan khéng. Tinh ché vét liéu thé bing phwong phép sic ky cot
nhanh sir dung silicagel (gradien qua trinh rtra giai 1a 10-50% (3/1) EtOAc / NH;3 2N trong
EtOH, trong heptan) dé tao ra 3-flo-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-
3-yl)phenyl triflometansulfonat dudi dang chét rin mau xam dé (0,63g, 66%). [M+H]:
478,2; "HnMR (400 MHz, MeOD) 6 8,09 (t, J= 8,6 Hz, 1H), 7,99 (dd, J= 9,2, 2,4 Hz, 1H),
7,50 (dd, J= 10,6, 2,4 Hz, 1H), 7,45 (dd, J=8,6, 2,4 Hz, 1H), 7,24 (d, J= 9,5 Hz, 1H), 5,82
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(tt, J= 11,2, 4,2 Hz, 1H), 2,24 (dd, J= 12,6, 4,1 Hz, 2H), 1,43 (t, J= 11,7 Hz, 2H), 1,36 (s,
6H), 1,25 (s, 6H).

Budce 4: 3-flo-5-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yD)phenyl triflometansulfonat

Hoa tan 3-flo-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenyl
triflometansulfonat (0,48g, 1,0lmmol), PhI(OAc), (0,46g, 1,4lmmol), va Pd(OAc),
(68mg, 0,10mmol) trong hdn hop gdm axit axetic (4mL) va anhydrit axetic (4mL). Khudy
hdn hgp & 80°C trong 3 gid. Tinh ché phan tmg thd bing phuong phép thu gom va giai
phéng sir dung Axit® SiliaBond Propylsulfonic (5 duong luong, CH;CN lam dung méi
rira giai va dung dich amoniac 2N trong MeOH dé giai phong vit liéu). Cé dic dung mdi
trong chin  khong va 3-flo-5-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin-3-yl)phenyl triflometansulfonat dugc tao ra duéi dang chit rin mau
xanh 14 cy (0,50g, 100%). [M+H]: 494,3; "HnMR (400 MHz, MeOD) & 8,09 (t, J= 8,5
Hz, 1H), 7,99 (dd, J= 9,5, 2,5 Hz, 1H), 7,50 (dd, J= 10,5, 2,5 Hz, 1H), 7,45 (dd, J= 8,5,
2,5 Hz, 1H), 7,24 (d, J= 9,5 Hz, 1H), 5,82 (tt, J= 11,0, 4,0 Hz, 1H), 2,24 (dd, J= 12,5, 4,0
Hz, 2H), 1,43 (t, J= 12,0 Hz, 2H), 1,36 (s, 6H), 1,25 (s, 6H).

Buée 5: mubi 3-flo-5-(1H-pyrazol-4-y1)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin-3-yl)phenol hydroclorua

Theo quy trinh phuong phap téng quat 1-6 dai dién cho phan tng ghép doi chéo
Suzuki, cho 3-flo-5-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yDphenyl triflometansulfonat va 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol-1-carboxylat phén tmg vé&i nhau v tinh ché san phim thd bing phwong phép
HPLC pha dao dd chuén bi (10% CH;CN dén 30% trong H,0). Sau khi tao ra mudi, di
tao ra mudi hydroclorua cua 3-flo-5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-
4-yl)oxy)pyridazin-3-yl)phenol hydrat duéi dang chit rin mau vang (49mg, 25%). LCMS
Rt = 0,49 min; [M+H]: 412,3; "HnMR (400 MHz, MeOD) 5 8,51 (d, J = 9,5 Hz, 1H), 8,26
(s, 2H), 7,87 (d, J= 9,5 Hz, 1H), 7,21 (dd, J= 12,0, 1,5 Hz, 1H), 7,16 (s, 1H), 5,77 (tt, J=
10,5, 4,0 Hz, 1H), 2,52 (dd, J= 14,0, 4,0 Hz, 2H), 1,93 (dd, J= 14,0, 10,5 Hz, 2H), 1,64 (s,
6H), 1,59 (s, 6H).
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Vi du 40-6: Téng hop mudi 5-clo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol hydroclorua

Cl OH

Budec 1: 6-(4-clo-2-flophenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yD)pyridazin-3-amin

Khir khi axit (4-clo-2-flophenyl)boronic (4,29g, 24,6mmol), Hop chét trung gian 1-
1 (6,63g, 23,4mmol) va Na,CO; (7,45g, 70,3mmol) trong 10 phit v6i Ny, sau do6 thém
PdClLy(dppf)CH,Cl, (0,96, 1,17mmol) vao. Gia nhiét hdn hgp phan tmg & 90°C trong 2
gid. C6 dic hdn hop phan tmg trong chin khong sau d6 thém CH,Cl, va HCI 1M vio.
Rtra pha chira nuéce bz"mg CH,Cl,, sau d6 bazo héa dén do pH béng 14 béng dung dich
NaOH 6M. Sau d6 chiét pha chira nu6c bang CH,Cl, (3x). Lam khé cac pha hitu co két
hop bing Na,SO, khan, loc 1di c6 dic trong didu kién 4p suit giam dé tao ra 6-(4-clo-2-
ﬂophenyl)-N—metyl-N—(Z,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin. duéi dang chat
rin mau nau (8,40g, 95%). [M+H]: 377,2; "HnMR (400 MHz, MeOD) & 7,87 (t, J= 8.5
Hz, 1H), 7,76 (dd, J= 9,5, 2,4 Hz, 1H), 7,32-7,40 (m, 2H), 7,17 (d, J= 9,5 Hz, 1H), 5,13-
5,36 (m, 1H), 1,69 (dd, J= 12,5, 3,5 Hz, 2H), 1,57 (t, J= 12,5 Hz, 2H), 1,38 (s, 6H), 1,23
(s, 6H).

Buéc 2: mudi 5-clo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol. hydroclorua.

Hoa tan 6-(4-clo-2-flophenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin (50mg, 0,13mmol), PhI(OAc), (60mg, 0,19mmol), va Pd(OAc),
(8,9mg, 0,013mmol) trong hdn hgp gém axit axetic (0,6mL) va anhydrit axetic (0,6mL).
Khudy hdn hgp & 40°C qua dém. Thém dung dich natri thiosulfat vao va khudy hén hop
trong 8 ngay & RT. Thém dung dich kali cacbonat vao va diéu chinh d pH cta phan tmg
dén 10. Chiét pha nuée (2x) bing diclometan va metanol (9:1). Lam khd céc pha hitu co

két hop bing Na,SO, khan, loc rdi ¢b dic trong didu kién ap suit giam. Tinh ché vat liéu
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thé bang phuong phap HPLC pha d4o da chuén bi (10 dén 30% axetonitril trong nudc,
axit trifloaxetic 0,1% lam chét diéu chinh). Céc phan thich hop chira san phdm dugc bazo
héa tw do biang phwong phap thu gom va gidi phong sir dung Axit® SiliaBond
Propylsulphonic (4 duwong luwong, CH;CN lam dung moéi rira gidi va dung dich amoniac
2N trong MeOH & giai phong vat liéu). C6 dic dung méi trong chan khong va tao huyén
phtt chit rin hinh thanh trong CH;CN/H,O (3/1 mL). Thém HCI 1M chira nuée (3 duong
lugng) vio, va cd dic cac chit d& bay hoi trong chan khong dé tao ra mudi hydroclorua
cua 5-clo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol
duéi dang chét rin mau vang (19mg, 33%). LCMS Rt = 0,57 phit [Phuong phap QJ;
[M-+H]: 393,2; "HnMR (400 MHz, MeOD) & 8,21 (d, J= 10,0 Hz, 1H), 7,99 (d, J=10,0
Hz, 1H), 6,99 (dd, J= 10,0, 2,0 Hz, 1H), 6,94 (t, J= 2,0 Hz, 1H), 5,09 (bs, 1H), 3,18 (s,
3H), 1,98-2,12 (m, 4H), 1,65 (s, 6H), 1,57 (s, 6H).

Vi du 40-7: Téng hop mubi 3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol hydroclorua

Thém 5-clo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yDphenol (Vi du 40-6, 0,32g, 0,82mmol), tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-carboxylat (1,00g, 3,40mmol), va Cs,CO; (5,52g,
26,0mmol) vao lo vi song. Sau d6 thém XPhos Precatalyst (60mg, 0,08mmol) vao hon
hop, tiép d6 13 dioxan (5mL) va nude (0,9mL). Bit kin hdn hop phan tmg va khudy &
130°C trong 2 gid trong 16 phan tmg vi séng Biotage® Initiator. Loc hdn hop phan tng
qua xelit va rira banh loc bing metanol. C6 dic dich loc trong chan khong. Tinh ché san
phim thé bang phwong phap HPLC pha ddo da chuin bi (10 dén 45% axetonitril trong
nude, axit trifloaxetic 0,1% lam chit diéu chinh). Cac phén thich hop chira sén phim
duge bazo héa tw do bing phuong phap thu gom va giai phong str dung Axit® SiliaBond

Propylsulphonic (4 duong luwgng, metanol lam dung moi rira giai va dung dich amoniac
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2N trong MeOH @& giai phong vat lidu). C6 dic dung moi trong chan khong va hoa tan
chit rin tao ra trong MeOH. Thém SiliaMetS® DMT (6 dwong lugng,) vao va lic hdn hop
trong 18 gid. Loc chit rén ra rdi ¢6 dic dich loc trong chan khéng. Tao huyén phu chét
rin hinh thanh trong CH;CN/H,0 (6/2 mL). Thém HC1 1M chtra nuée (3 duong lugng)
vao va cd dic cac chét dé bay hoi trong chan khong dé tao ra mudi hydroclorua cuia 3-flo-
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-
yl)phenol duéi dang chit rin mau vang (47mg). LCMS Rt = 0,48 phat [Phuong phép Q;
[M+H]: 425,3; "HnMR (400 MHz, MeOD) & 8,25-8,32 (m, 1H), 8,14 (s, 2H), 8,04 d, J=
10,0 Hz, 1H), 7,19 (dd, J= 11,5, 1,5 Hz, 1H), 7,11 (s, 1H), 5,10 (bs, 1H), 3,19 (s, 3H),
1,91-2,24 (m, 4H), 1,66 (s, 6H), 1,57 (s, 6H).

Vi du 40-8: Téng hop mudi 3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-pyrazol-4-yl)phenol hydroclorua

Budc 1: 6-(2-flo-6-metoxy-4-(1-metyl-1H-pyrazol-4-yl)phenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

Sau phwong phap téng quat 1-6 dbi voi phan tmg ghép dbi chéo Suzuki, cho hén
hop 6-(4-bromo-2-flo-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yl)pyridazin-3-amin, 4-bromo-6-(2-flo-6-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (Hop chét trung gian 8-1, Budc 2, 0,10g,
0,22mmol, tong legng cta 2 chit déng phén) va tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-carboxylat (0,14g, 0,67mmol) phan ng v4i nhau. Tinh
ché san phim tho bang phwong phap sic ky cot sir dung silicagel va gradien rira giai cua
1-15% amoniac 7N trong MeOH, trong CH,Cl,. Hon hop khong thé tach dwgc chua san
phim mong muén (6-(2-flo-6-metoxy-4-(1-metyl-1H-pyrazol-4-yl)phenyl)-N-metyl-N-
(2,2,6,6 tetrametylpiperidin-4-yl)pyridazin-3-amin) va 6-(2-flo-6-metoxyphenyl)-N-
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metyl-4-(1-metyl-1H-pyrazol-4-y1)-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin
da dugce tao ra dudi dang chét rin khong mau (80mg, 80%). [M+H]: 453,4.

Buée 2: mubi 3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)-5-(1-metyl-1H-pyrazol-4-yl)phenol hydroclorua

Hoa tan hdn hop gdm 6-(2-flo-6-metoxy-4-(1-metyl-1H-pyrazol-4-yl)phenyl)-N-
metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin va 6-(2-flo-6-metoxyphenyl)-
N-metyl-4-(1-metyl-1H-pyrazol-4-y1)-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-
amin (0,03g, 0,07mmol, tong lwong cia 2 chit ddng phan ving) trong CH,Cl, (0,2M).
Thém nhanh dung dich BBr; 1M trong CH,Cl, (0,3mL, 3,5mmol) vao. Khudy hén hop
phan mg trong 3 gio. Thém MeOH vao phan ing & 0°C sau d6 ¢6 dic dung moi trong
di€u kién 4p sult giam. Tinh ché vat lidu thd tinh ché bang phuong phap HPLC pha dao
di chudn bi (15 d&n 45% axetonitril trong nuéc, amoni hydroxit SmM 1am chit diéu
chinh). C6 diic dung mai trong chan khong va tao huyén phu chit rin hinh thanh trong
CH;CN/H,0 (4/1 mL). Thém HCI 1M chira nuéce (3 dwong luong) vao va cd dic cac chit
dé bay hoi trong chan khéng dé tao ra mudi hydroclorua cta 3-flo-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-pyrazol-4-yl)phenol  duéi
dang chat rin mau vang (5mg, 15%). LCMS Rt = 0,50 phit [Phuong phap Q]; [M+H]:
© 439.4; '"HnMR (400 MHz, DMSO) 6 9,20 (d, J= 12,0 Hz, 1H), 8,29 (d, J= 12,0 Hz, 1H),
8,23 (s, 1H), 8,04 (d, J= 9,5 Hz, 1H), 7,92 (s, 1H), 7,79 (bs, 1H), 7,09 (dd, J= 12,0, 1,5
Hz, 1H), 7,04 (s, 1H), 4,92 (bs, 1H), 3,88 (s, 3H), 3,03 (s, 3H), 2,05 (t, J= 13,0 Hz, 2H),
1,81 (dd, J= 13,0, 3,5 Hz, 2H), 1,53 (s, 6H), 1,49 (s, 6H).

Vi du 41-1: Téng hop 5-(5-metoxypyridin-3-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

|
A N
_N NH
SN
/0 A OH
|
N

Sau phwong phap téng quét 1-3 d6i v6i phan éng lién hop Suzuki, thém vao lo vi

song 25mL  3-metoxy-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyridin  (94mg,
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0,400mmol), 3-hydroxy-4-(6-(mety1(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin—3-
yl)phenyl triflometansulfonat (Hop chit trung gian 9-2, 105mg, 0,2mmol), natri
bicacbonat (50,4mg, 0,600mmol) va Pd(PPh;), (11,56mg, 10,00umol), sau d6 la dioxan
(2mL) va nude (0,5mL). Lam sach hén hop phan Gng bang N, trong 10 phit, va gia nhiét
trong 10 vi séng & 100°C trong 1 giv, sau d6 pha loéng v6i EtOAc va loc qua xelit. Axit
héa dich loc dén do pH ~3 bang HCI 1N, va tai 1én trén cdt SCX. Rura ot bang MeOH, va
rira gidi bing NH; 2N trong MeOH. Sau khi ¢b dic, tinh ché phdn cin bing phuong phép
HPLC thu san phim d& tao ra 5-(5-metoxypyridin-3-y1)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol (55mg, 0,120mmol, hi¢u sudt
60%), LCMS: Rt = 0,50 phit [Phuong phap QJ; MS (M+1) = 448,4; 'HnMR
(METANOL-d,) § 8,17 (d, J=5,1 Hz, 1H), 8,11 (d, J=9,1 Hz, 1H), 7,85 (d, J=7,1 Hz, 1H),
7,22-7,33 (m, 4H), 7,06 (s, 1H), 5,10 (m, 1H), 3,97 (s, 3H), 3,03 (s, 3H), 1,74 (dd, J=12,6,
3,0 Hz, 2H), 1,59 (t, I=12,4 Hz, 2H), 1,42 (s, 6H), 1,26 (s, 6H).

Céc hop chit sau dugc didu ché bang cach sir dung quy trinh twong tu nhu trong vi
du 41- tir Hop cht trung gian 1-1, 1-3 hodc vi du 32-1, budc 4, va cac phuong phap téng

quat nhu dugc chi ra trong myuc phuong phap tdng quat,

Vi du Chu tric "HnMR, 400 MHz LCMS

Phuong phap Q

| (METANOL-dy) & 7,98 (d,

N
@ gh =96 Hz, 1H), 786 (dd,

o 1=9.3, 2,8 Hz, 1H), 7,69 (s,
41-2 Ho” N7
1H)> 7963 (d: J=290 HZ: IH)a Rt= 0,48 phﬁt
5-(3-hydroxy-4-(6- 7.18 (d, J=10,1 Hz, 1H), 6,99
mety1(226 6- (d, J=2,0 HZ, 2H), 6,57 (d,

+1 =
1=9.6 Haz, 1H), 497 (m, 100, | M1~ 4343

293 (s, 3H), 1,64 (dd,
7=12,6, 3,5 Hz, 2H), 1,49 (,
=126 Hz, 2H), 1,32 (s, 6H),

tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yl)phenyl)pyridin-2-ol
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1,16 (s, 6H)

|
/I N\Q/
X, N NH
N
‘\ OH
N A
OH

(METANOL-d;) & 8,01 (d,
7=9,6 Hz, 1H), 7,75 (d, J=8,1
Hz, 1H), 7,39 (d, J=7,1 Hz,

5-(3-hydroxy-4-(6-
(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-

(d, J=8,1 Hz, 1H), 7,24 (4,
7=10,1 Hz, 1H), 7,11 (4,
7=2,0 Hz, 1H), 7,04-7,09 (m,
1H), 5,13 (m, 1H), 3,02 (s,

- 1H), 7,11-7.21 (m, 3H), 6,71 | Xt 049 phit
4-(3-hydroxy-4-(6- (d, J=1,0 Hz, 1H), 6,64 (dd,
metyl(2.2,6.6- 1=6,8, 1,8 Hz, 1H), 5,02 (m, | M+1 = 4343
tetrametylpiperidin-4- 1H), 2,93 (s, 3H), 1,66 (dd4,
Jamino)pyridazin-3- J=12,6, 3,0 Ha, 2H), 152 ;|
yphenylypyridin-2-ol J=12,4 Hz, 2H), 1,34 (s, 6H),
1,18 (s, 6H)
~ ! ﬁ (METANOL-d;) & 8,42 (s,
SN NH | 1H), 8,10 (br. s., 1H), 7,97
@/CECE\( (d, J=8,1 Hz, 1H), 7,77-7,86
41-4 |~ A2
(m, 1H), 7,28 (d, I=7.1 Hz, | Ry .50 phat
5-(6-metoxypyridin-3-yl)- | 1H), 7,19 (s, 2H), 6,89 (d,
2-(6-(metyl(2,2,6,6- J=8,1 Hz, 1H), 5,06 (m, 1H),
tetrametylpiperidin-4- 3,97 (s, 3H), 3,02 (s, 3H), M+l =4484
yl)amino)pyridazin-3- 1,72 (dd, J=12,1, 3,0 Hz,
yl)phenol 2H), 1,58 (t, J=12,4 Hz, 2H),
1,41 (s, 6H), 1,25 (s, 6H)
= *Q/ (METANOL-d,) 5 8,18-8.24
L O AT |, 1H), 805 (0, 1296 Ha, i ’
s | oo 1H), 7,00 (br. 5., 1H), 7,78 | Xt 0->4 phit

M+1=502,3
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yl)phenyl)-3-
(triflometyl)pyridin-2-ol

3H), 1,77 (dd, J=12,9, 33
Hz, 2H), 1,65 (t, J=12,4 Hz,
2H), 1,45 (s, 6H), 1,27-1,33
(s, 6H)

(DMSO-d6) & 13,90 (br. s.,
1H), 8,21-8,29 (m, 2H), 7,85-

SN on 7,95 (m, 2H), 7,36 (d, J=10,1
41-6 | g
Hz, 1H), 7,17-7,22 (m, 1H),
5-(3-hydroxy-4-(6- 7,15 (dd, J=8,3, 1,8 Hz, 1H), | Rt = 0,50 phit
(metyl(2,2,6,6- 6,48 (d, J=9,6 Hz, 1H), 4,96
tetrametylpiperidin-4- (m, 1H), 3,53 (s, 3H), 2,96 (s, M+1 =448 4
yl)amino)pyridazin-3- 3H), 1,53 (dd, J=11,9, 3.3
yDphenyl)-1-metylpyridin- | Hz, 2H), 1,44 (t, J=12,1 Hz,
2(1H)-on 2H), 1,26 (s, 6H), 1,10 (s,
6H)
~ \ ﬁ (METANOL-d,) & 8,16 (d,
SN N4 J=10,1 Hz, 1H), 7,87-7.93
NS OH (m, 1H), 7,74 (d, J=7,1 Hz,
41-7 | N

4-(3-hydroxy-4-(6-
(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yl)phenyl)-1-metylpyridin-
2(1H)-on

1H), 7,34 (d, J=10,1 Hz, 1H),
7,25-7,30 (m, 2H), 6,84 (d,
7=2,0 Hz, 1H), 6,76 (dd,
J1=7,1, 2,0 Hz, 1H), 5,17 (m,
1H), 3,63 (s, 3H), 3,04 (s,
3H), 1,76 (dd, J=12,6, 3,0
Hz, 2H), 1,66 (t, J=12,6 Hz,
2H), 1,45 (s, 6H), 1,29 (s,
6H)

Rt= 0,51 phit

M+1 = 448.,4
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(METANOL-d;) & 8,17 (d,

A~
s S| 1=51 Hz, 1H), 8,11 (d, J=9,1
N D oH Hz, 1H), 7.85 (d, J=7.1 Hz,
41-8

1H), 7,22-7,33 (m, 4H), 7,06 | Rt = 0,60 phut
5-(2-metoxypyridin-4-yl)- (s, 1H), 5,10 (m, 1H), 3,97 (s,

2-(6-(metyl(2,2,6,6- 3H), 3,03 (s, 3H), 174 (4, | \pyq = 454
tetrametylpiperidin-4- =126, 3,0 Hz, 2H), 1,59 (t,
yDamino)pyridazin-3- J=12,4 Hz, 2H), 1,42 (s, 6H),

yl)phenol 1,26 (s, 6H)

~° (DMSO-dg) & 12,87 (br. s.,
S > H), 11,64 (b s., 1H), 8,45

HO x OH
' (d, J=9,6 Hz, 1H), 8,04 (d,

J=8,6 Hz, 1H), 7,46 (d, J=6,6
Hz, 1H), 7,41 (d, J=9,6 Hz, | Rt= 0,45 phut
1H), 7,26-7,33 (m, 1H), 6,62
(d, J=1,0 Hz, 1H), 6,54 (d,
J7=7,1 Hz, 1H), 5,69 (m, 1H),
2,13 (d, J=9,1 Hz, 2H), 1,31-
1,42 (m, 2H), 1,27 (s., 6H),
1,15 (s., 6H)

41-9
4-(3-hydroxy-4-(6-
((2,2,6,6-
tetrametylpiperidin-4-
yl)oxy)pyridazin-3- M+1=421,4
yl)phenyl)pyridin-2-ol

A~ (DMSO-dg) & 13,80 (s, 1H),
S > 1850 (d, 1=2,0 Hz, 1H), 8,22

o | (d, J=9,6 Hz, 1H), 7,89 (dt,
i N Rt = 0,44 phit
J=8.8, 2,1 Hz, 2H), 7,36 (d,
5-(6- J=10,1 Hz, 1H), 7,16-7,23
(dimetylamino)pyridin-3- | (@, 2H), 6,73 (d, J=9,1 Hz, | M+1 =461,5
yl)-2-(6-(metyl(2,2,6,6— IH), 4,95 (m, IH), 3,08 (S,
tetrametylpiperidin-4- 6H), 2,96 (s, 3H), 1,54 (dd,

yl)amino)pyridazin-3- J=12,1, 3,5 Hz, 2H), 1,44 (t,
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yl)phenol

J=12,1 Hz, 2H), 1,26 (s, 6H),
1,10 (s, 6H)

/|o
O OH
/N/

(CLOROFOM-d) 5 8,24 (d,
1=9,6 Hz, 1H), 7,86 (d, J=8,1
Hz, 1H), 7,64 (d, J=7,1 Hz,

41-11
1H), 7,14-7,25 (m, 3H), 6,73 | 1y — :
4-(3-hydroxy-4-(6- Rt=0,47 phut
(s, 1H), 6,65 (d, J=6,6 Hz,
((2,2,6,6-
] 1H), 5,67 (m, 1H), 3,52 (s,
tetrametylpiperidin-4- _
PP 3H), 2,16 (dd, J=12,6, 3,5 | Mt1=4354
Doxy)pyridazin-3-
yhoxy)py Hz, 2H), 1,37 (t, J=11,6 Hz,
Dphenyl)-1-metylpyridin-
yhphenyl)-1-metylpy 2H), 130 (s, 6H), 1,18 (s,
2(1H)-on
6H)
l (METANOL-d,) & 9,15 (s,
7 N
S | 1H), 9,08 (s, 2H), 8,11 (d,
NN oH J=10,1 Hz, 1H), 7,90 (d,
41-12 |1 _ :
Y J=8,1 Hz, 1H), 7,23-7,33 (m, | Rt = 0,47 phit
3H), 5,12 (m, 1H), 3,03 (s,
2-(6-(metyl(2,2,6,6-
3H), 1,76 (dd, J=12.6, 3,5 _
tetrametylpiperidin-4- ) ( M+1 =419,5
, o Hz, 2H), 1,61 (t, J=12,4 Hz,
yl)amino)pyridazin-3-yl)-5-
L 2H), 1,43 (s, 6H), 1,28 (s,
(pyrimidin-5-yl)phenol
6H)
N (METANOL-dy) & 8,14 (d,
|
S ?ﬁ J=1,5 Hz, 1H), 8,03 (d,|Rt=044 phit
13 s OH J=10,1 Hz, 1H), 7,96 (d,
N J7=2,0 Hz, 1H), 7,73-7,78 (m,
M+1 =434,4

5-(3-hydroxy-4-(6-
(metyl(2,2,6,6-

1H), 7,35 (t, J=2,0 Hz, 1H),
722 (d, J=10,1 Hz, 1H),
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tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yD)phenyl)pyridin-3-ol

7,08-7,13 (m, 2H), 5,06 (m,
1H), 2,92 (s, 3H), 1,62-1,69
(m, 2H), 1,51-1,60 (m, 2H),
1,35 (s, 6H), 1,19 (s, 6H)

41-14

1-xyclopropyl-4-(3-
hydroxy-4-(6-
(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yl)phenyl)pyridin-2(1H)-on

(METANOL-d;) & 8,04 (d,
J=9,6 Hz, 1H), 7,77 (d, J=8,6
Hz, 1H), 7,58 (d, J=7,1 Hz,
1H), 7,22 (d, J=10,1 Hz, 1H),
7,12-7,17 (m, 2H), 6,70 (d,
7=2,0 Hz, 1H), 6,62 (dd,
J1=7,1, 2,0 Hz, 1H), 5,03 (m,
1H), 3,27-3,33 (m, 1H), 2,92
(s, 3H), 1,62 (dd, J=12.6, 3.0
Hz, 2H), 1,51 (t, J=12,4 Hz,
2H), 1,31 (s, 6H), 1,16 (s,
6H), 1,01-1,09 (m, 2H), 0,82-
0,90 (m, 2H)

Rt = 0,49 phut

M+1 = 474,4

41-15

ZT

2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-
(1,2,3,6-tetrahydropyridin-
4-yl)phenol

(METANOL-d,) & 8,06 (d,
1=9,6 Hz, 1H), 7,67-7,72 (m,
1H), 7,27 (d, J=10,1 Hz, 1H),
7,03 (dd, J=8,3, 1,8 Hz, 1H),
7,00 (d, J=1,5 Hz, 1H), 6,23-
6,29 (m, 1H), 5,05 (m, 1H),
3,51 (q, J=2,5 Hz, 2H), 3,09
(t, J=5,8 Hz, 2H), 3,00 (s,
3H), 2,48-2,56 (m, 2H), 1,69
(dd, J=12,6, 3,5 Hz, 2H),
1,58 (t, J=12,4 Hz, 2H), 1,40
(s, 6H), 1,25 (s, 6H)

Rt = 0,37 phtit

M+1 =422,6
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41-16

5-(xyclopent-1-en-1-yl)-2-
(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yl)phenol

(METANOL-d,) & 8,07 (d,
J=10,1 Hz, 1H), 7.68 (d,
J=8,] Hz, 1H), 7,29 (4,
J=10,1 Hz, 1H), 7,08 (dd,
J=8,3, 1,8 Hz, 1H), 7,01 (d,
J7=2,0 Hz, 1H), 6,26-6,32 (m,
1H), 5,07 (m, 1H), 3,02 (s,
3H), 2,69-2,76 (m, 2H), 2,52-
2,60 (m, 2H), 2,00-2,12 (m,
2H), 1,72 (dd, J=12,6, 3,5
Hz, 2H), 1,60 (t, J=12,4 Hz,
2H), 1,42 (s, 6H), 1,26 (s,
6H)

Rt = 0,60 pht

M+1=407,3

41-17

5-(3,6-dihydro-2H-pyran-4-
y1)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-

yl)amino)pyridazin-3-

yl)phenol

(METANOL-d) & 8,13 (4,
J=10,1 Hz, 1H), 7,71 (,
J=8,6 Hz, 1H), 7,36 (d, J=9,6
Hz, 1H), 7,07 (dd, J=8,3, 1,8
Hz, 1H), 7,04 (d, J=1,5 Hz,
1H), 6,28 (br. s., 1H), 5,33-
5,46 (m, 1H), 4,31-4,37 (m,
2H), 3,95 (t, J=5.3 Hz, 2H),
3,05 (s, 3H), 2,55 (d, J=2,0
Hz, 2H), 2,00-2,07 (m, 2H),
1,91-2,00 (m, 2H), 1,67 (s,
6H), 1,55 (s, 6H)

Rt = 0,52 phut

M+1=423.3

41-18

(METANOL-d,) & 8,40 (d,
J=7,1 Hz, 1H), 8,05 (d, J=9,6
Hz, 1H), 7,75-7,84 (m, 3H),
7,59 (s, 1H), 7,26-7,34 (m,

Rt = 0,40 pht

M+1=4574
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tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

-228-

5-(imidazo[1,5-a]pyridin-7- | 2H), 7,19-7,25 (m, 2H), 5,05
y1)-2-(6-(metyl(2,2,6,6- (m, 1H), 3,01 (s, 3H), 1,73
tetrametylpiperidin-4- (dd, J=12,6, 3,5 Hz, 2H),
yl)amino)pyridazin-3- 1,56 (t, J=12,4 Hz, 2H), 1,41
yl)phenol (s, 6H), 1,25 (s, 6H)

(METANOL-d;) & 8,39 (d,

41-19 J=7,1 Hz, 1H), 8,02 (d,

J=10,1 Hz, 1H), 7,73-7,80

(m, 3H), 7,58 (d, J=1,5 Hz,
5-(imidazo[1,2-a]pyridin-7- | 1H), 7,29 (d, J=2,0 Hz, 1H), | Rt = 0:41 phit
yD)-2-(6-(metyl(2,2,6,6- 7,26 (dd, J=8,1, 2,0 Hz, 1H),
tetrametylpiperidin-4- 7,17-7,23 (m, 2H), 5,02 (m, | \ry1 = 4573
ylamino)pyridazin-3- 1H), 2,99 (s, 3H), 1,70 (dd,
yDphenol J=12,6, 3,5 Hz, 2H), 1,53 (t,

J=12,6 Hz, 2H), 1,39 (s, 6H),

1,23 (s, 6H)

(METANOL-dy) 6 8,47 (d,

J=5,1 Hz, 1H), 8,17 (d,

J=10,1 Hz, 1H), 7,91 (d,

41-20

J=8,1 Hz, 1H), 7,64 (s,1H), Rt = 0,42 phit
2-(6-(metyl(2,2,6,6- 7,52-7,59 (m, 1H), 7,29-7,39
tetrametylpiperidin-4- (m, 3H), 5,12 (t, J=12,1 Hz,
yl)amino)pyridazin-3-yl)-5- | 1Hs 3,04 (s, 3H), 2,63 (s, Ml =432.2
(2-metylpyridin-4- 3H), 1,67-1,77 (m, 2H),1,53-
yl)phenol 1,66 (m, 2H), 1,41(s, 6H),

1,25 (s, 6H)

Vi du  42-1: Téng hop 5-(1H-imidazol-2-yl)-2-(6-(metyl(2,2,6,6-
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NH

Budce 1: 6-(4-(1H-imidazol-2-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Thém vao lo vi séng 6-(2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin ~ (Hop  chét
trung gian 9-3, 100mg, 0,21mmol), 2-bromo-1H-imidazol (61,2mg, 0,42mmol), Na,CO;
(44mg, 0,42mmol), va Pd(PPh;),Cl, (14mg, 0,02mmol), sau d6 1a DME (1mL)/EtOH
0,25mL)/(H,0 (0,25mL). Lam sach lo bang N, trong 10 phiit va gia nhiét hdn hop phan
tmg & 150°C trong 16 phén tng vi séng trong 20 phit. Loc hdn hop phan tmg qua xelit va
rira banh loc bﬁng EtOAc. Co dic dich loc trong chan khéng dé tao ra san phém thé ma
dugc tinh ché bang phuong phap séc ky silicagel (5%-15% MeOH/DCM) d tao ra 6-(4-
(1H-imidazol-2-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yD)pyridazin-3-amin (40 mg, MS: 421,3 [M+H"]).

Bude 2: 5-(1H-imidazol-2-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Sau phuong phap téng quat 3-1 d6i v6i sy khir bao vé metoxy st dung
thiophenol, xu 1y  6-(4-(1H-imidazol-2-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin (40 mg, 0,1 mmol) bing thiophenol (0,01mL,
0,11mmol) va K,COs (13mg, 0,1mmol) trong NMP (2mL) trong 30 phat & 190°C dé tao
ra 5-(1H-imidazol-2-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol duéi dang bot mau vang nhat (6mg). MS: 407,4 [M+H']; LCMS Rt = 0,40 phut
[Phuong phap QJ; 'HnMR (400 MHz, METANOL-d,) § ppm 8,00 (d, J=10,11 Hz, 1H),
7,68-7,78 (m, 1H), 7,32-7,41 (m, 2H), 7,19 (d, J=10,11 Hz, 1H), 7,05 (s, 2H), 4,96 (br. s.,
1H), 2,90 (s, 3H), 1,58 (dd, J=12,38, 3,28 Hz, 2H), 1,46 (t, J=12,38 Hz, 2H), 1,28 (s, 6H),
1,12 (s, 6H).
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Vi du 42-2: Téng hop 5-(1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

NH

Budc 1: 4-bromo-1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol

Thém NaH (327mg, 8,16mmol) vao hdn hop 4-bromo-1H-imidazol (1,0g,
6,8mmol) trong THF (15mL) & 0°C. Khudy hén hop & 0°C dén RT trong 0,5 gid. Thém
timg giot SEMCI (1,45mL, 8,16mmol) vao va khudy hén hop phan tmg & RT trong 2 gid.
T6i hén hop phan tmg bang nude va chiét bing DCM. Lam khé 16p hiru co (Na,SO,), loc
rdi ¢6 dic trong chin khéng dé tao ra san phdm thd ma duge tinh ché bang phuwong phap
sac ky silicagel (10-100% EtOAc/Heptan, sau d6 0-15%MeOH/DCM) dé tao ra 4-bromo-
1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol (1,36 g, MS: 279,3 [M+H"]).

Budc 2: 6-(2-metoxy-4-(1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol-4-
yD)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin

Thém vao lo vi séng 6-(2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yDphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin ~ (Hop  chét
trung gian 9-3, 50mg, 0,10mmol), 4-bromo-1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol
(57,7mg, 0,21mmol), Na,CO; (22mg, 0,21mmol), va Pd(PPh3),Cl, (7,3mg, 0,01mmol),
sau d6 1a DME (1mL)/EtOH 0,25mL)/(H20 (0,25mL). Lam sach binh bing N, trong 10
phut va gia nhiét hdn hgp phan tmg & 150°C trong 16 phan tmg vi séng trong 20 phit.
Loc hdn hgp phan g qua xelit va rira banh loc bang EtOAc. Co dic dich loc trong chan
khong dé tao ra san phim thé ma dugc tinh ché bing phuong phap séc ky silicagel (5%-
15% MeOH/DCM) d& tao ra 6-(2-metoxy-4-(1-((2-(trimetylsilyl)etoxy)metyl)-1H-
imidazol-4-yl)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (50
mg). MS: 551,6 [M+H")).
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Buéc 3: 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-
((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol-4-yl)phenol

Sau phuong phép tong quat 3-1 dbi véi sy khir bao vé metoxy st dung
thiophenol, xur 1ly 6-(2-metoxy-4-(1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol-4-
yDphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (50mg,
0,09mmol) bﬁng thiophenol (0,01mL, 0,11mmol) va K,CO; (12mg, 0,09mmol) trong
NMP (2mL) trong 30 phut & 190°C d tao ra 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1-((2-(trimetylsilyl)etoxy)metyl)-1H-imidazol-4-yl)phenol va
mdt tap chit (50mg, MS: 537,6 [M+H")).

Budce 4: 5-(1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Thém BBr; (0,46mL, 0,46mmol) vao lo vi séng chira 2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-((2-(trimetylsilyl)etoxy)metyl)-1H-
imidazol-4-yl)phenol (hén hgp tir buéc trwée, 50mg, 0,09mmol) trong EtOH
(1,0mL)/DCM (1,0mL) va HCI dic(8,5uL). Lam sach binh bing N, (2x) va gia nhiét hdn
hop phan tng & 110°C trong 10 phén ing vi séng trong 30 phit. Loc hdn hop phan tGng
qua xelit (phéu loc déng gbi sin) va rira bing MeOH. Axit hoa dich>1c_)c dén @6 pH bing 3
bang cach sir dung HC1 1N va tinh ché bang phuong phép thu gom va giai phong sir dung

Axit® SiliaBond Propylsulfonic (1g, MeOH lam dung mdi rira gidi va dung dich amoniac
2N trong MeOH dé giai phong vat liéu). Sau qua trinh bay hoi, tinh ché vat lidu béng
phuong phip HPLC pha dio d& tao ra 5-(1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol (2mg). MS: 407,4 [M+H']. LCMS
Rt = 0,40 phut [Phuong phap QJ; 'HnMR (400 MHz, METANOL-d,) & ppm 8,01 (d,
J=9,60 Hz, 1H), 7,57-7,74 (m, 2H), 7,39 (s, 1H), 7,14-7,30 (m, 3H), 4,98 (br. s., 1H), 2,92
(s, 3H), 1,62 (d, J=13,14 Hz, 2H), 1,52 (t, J=12,38 Hz, 2H), 1,32 (s, 6H), 1,16 (s, 6H).

Vi du 42-3: Téng hop 5-(imidazo[1,2-a]pyrazin-3-yl)-2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol

-231-



21931

Budce 1: 6-(4-(imidazo[1,2-a]pyrazin-3-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-
tetrametylpiperidin-4-yl)pyridazin-3-amin

Thém vao lo vi séng 6-(2-metoxy-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yD)phenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin ~ (Hop  chét
trung gian 9-3, 50mg, 0,Immol), 3-bromo-5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin
(49,6mg, 0,21mmol), Na,CO; (44mg, 0,42mmol), va Pd(PPh;),Cl, (7mg, 0,01mmol), sau
d6 1a DME (1 mL)/EtOH 0,25 mL)/(H,O (0,25mL). Lam sach lo bang N, trong 10 phut
va gia nhiét hdn hgp phan ng & 150°C trong 10 phan tmg vi séng trong 20 phut. Loc hén
hop phan tng qua xelit va rira banh loc bing EtOAc. Co dic dich loc trong chan khong
¢ tao ra sin pham thd ma dugc tinh ché bing phwong phap séc ky silicagel (5%-15%
MeOH/DCM) @ tao ra 6-(4-(imidazo[1,2-a]pyrazin-3-yl)-2-metoxyphenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (49 mg). MS: 476,5 [M+H']).

Bude 2: 5-(imidazo[1,2-a]pyrazin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol

Sau phuong phap tong quat 3-1 d6i véi sy khir bao vé metoxy st dung
thiophenol, xir 1ly 6-(4-(imidazo[1,2-a]pyrazin-3-yl)-2-metoxyphenyl)-N-metyl-N-
(2,2,6,6-tetrametylpiperidin-4-yl)pyridazin-3-amin (49 mg, 0,1 mmol) bing thiophenol
(0,01mL, 0,12mmol) va K,CO; (14mg, 0,1 Immol) trong NMP (2mL) trong 30 phut &
190°C dé tao ra 5-(imidazo[1,2-a]pyrazin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol (8mg). MS: 4584 [M+H']; LCMS Rt = 0,47 phut
[Phuong phép QJ; 'HnMR (400 MHz, CLOROFOM-d) & ppm 9,16 (s, 1H), 8,41 (d,
J=5,05 Hz, 1H), 7,92-7,97 (m, 2H), 7,88 (d, J=10,11 Hz, 1H), 7,75 (d, J=8,08 Hz, 1H),
7,31 (s, 1H), 7,13 (s, 1H), 7,05 (d, J=9,60 Hz, 1H), 4,99 (br. s., 1H), 3,05 (s, 3H), 1,72 (d,
J=12,13 Hz, 2H), 1,46 (t, J=12,38 Hz, 2H), 1,39 (s, 6H), 1,23 (s, 6H).
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Vi du  42-4:  Téng  hop 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(5,6,7,8-tetrahydroimidazo[ 1,2-a]pyrazin-3-yl)phenol

Thém timg giot dung dich BBr; 1M trong DCM (0,52mL) vao dung dich 6-(4-
(imidazo[1,2-a]pyrazin-3-yl)-2-metoxyphenyl)-N-metyl-N-(2,2,6,6-tetrametylpiperidin-4-
yD)pyridazin-3-amin (Vi du 42-3, 50mg, 0,Immol) trong DCM (2mL) & 78°C. Lam 4m
hén hop phan tng thé dén RT va khudy qua dém. T6i phan tmg bing dung dich NaHCO;
chira nuéc & 0°C va chiét bang DCM. Lam khé 16p hitu co bing Na,SO,, loc rdi c¢b dic

dé tao ra san phim thé. San phim thé dugce axit héa dén do pH bang 3 bang cach sir dung

HCI IN va tinh ché bang phuong phép thu gom va giai phong sir dung Axit® SiliaBond
Propylsulfonic (1g, MeOH lam dung mdi rira giai va dung dich amoniac 2N trong MeOH
dé giai phong vt liéu). Sau qua trinh bay hoi, tinh ché vat liéu bing phwong phap HPLC
pha dao dé tao ra 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(5,6,7,8-tetrahydroimidazo[1,2-a]pyrazin-3-yl)phenol (4mg). MS: 462,4 [M+H']; LCMS
Rt = 0,36 phit [Phuong phap QJ; 'HnMR (400 MHz, METANOL-d,) & ppm 8,03 (d,
J=10,11 Hz, 1H), 7,74 (d, J=9,09 Hz, 1H), 7,22 (d, J=10,11 Hz, 1H), 6,96 (s, 2H), 6,99 (s,
1H), 5,02 (br. s., 1H), 3,88-4,09 (m, 4H), 3,11 (t, J=5,31 Hz, 2H), 2,92 (s, 3H), 1,62 (d,
J=12,63 Hz, 2H), 1,51 (t, J=12,38 Hz, 2H), 1,31 (s, 6H), 1,16 (s, 6H).

Céc hop chit sau dugc diéu ché bing cach sir dung quy trinh twong tu nhu trong vi
du 42-1 dén 42-4, va cac phuong phép tdng quat nhu dugc chi ra trong muc phwong phap

tdng quat,

Vidu Hop chit LCMS "HnMR 400 MHz

Piéu kién Q
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42-5

2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yl)-5-(4-metyl-1H-
imidazol-2-yl)phenol

M+1 =421,4

Rt = 0,39 phut

(METANOL-d,) 6 8,01 (d,
J=10,10 Hz, 1H), 7,71 (4,
J=8,08 Hz, 1H), 7,28-7,38
(m, 2H), 7,20 (d, J=10,11
Hz, 1H), 6,73 (s, 1H), 5,00
(br. s., 1H), 2,91 (s, 3H),
2,19 (s, 3H), 1,60 (d,
J=3,54 Hz, 2H), 1,53 (d,
J=12,63 Hz, 2H), 1,31 (s,
6H), 1,16 (s, 6H)

42-6

2-(6-(metyl(2,2,6,6-
tetrametylpiperidin-4-
yl)amino)pyridazin-3-
y1)-5-(1-metyl-1H-
imidazol-4-yl)phenol

M+l = 4214
Rt = 0,39 phit

(CLOROFOM-d) & ppm
7,77 (d, J=10,11 Hz, 1H),
7,53 (d, J=8,08 Hz, 1H),
7,32-7,45 (m, 2H), 7,11-
723 (m, 2H), 691 (d,
J=10,11 Hz, 1H), 4,98 (br.
s., 1H), 3,66 (s, 3H), 2,93
(s, 3H), 1,64 (dd, J=12,38,
3,28 Hz, 2H), 1,48-1,53
(m, 2H), 1,36 (br. s., 6H),
1,20 (br. ., 6H)
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42-7 | (CLOROFOM-d) 8 7,77
N
) Q’j (d, J=10,11 Hz, 1H),
7,55 (d, J=8,08 Hz, 2H),
7,03 (d, J=1,52 Hz, 2H),
2-(6-(metyl(2,2,6,6- 6,94 (d, J=9,60 Hz, 1H),
tetrametylpiperidin-4- M+1=421.4 6,89 (dd, J=8,34, 1,77
yl)amino)pyridazin-3- Rt=0,37 phut Hz, 1H), 4,95 (br. s.,
yD)-5-(1-metyl-1H- 1H), 3,67 (s, 3H), 2,95
imidazol-5-yl)phenol (s, 3H), 1,64 (dd,
| J=12,63, 3,54 Hz, 2H),
1,42-1,52 (m, 2H), 1,34
(s, 6H), 1,17 (s, 6H)
42-8 ! (METANOL-d,) & 8,03 (d,
'N?N ?N; J=10,10 Hz, 1H), 7,97 (s,
g\H’k OH 1H), 7,73 (d, J=8,59 Hz,
N M+1 = 452.4 1H), 7,50 (br. s., 2H), 7,21
2-(6-(metyl(2,2,6.,6- R = 0.47 phit (d, J=9,60 Hz, 1H), 5,11
tetrametylpiperidin-4- (br. s., 1H), 2,92 (s, 3H),
yl)amino)pyridazin-3- 169 (d, J=4,04 Hz, 2H),
y1)-5-(4-nitro-1H- 1,57-1,66 (m, 2H), 1,40 (s,
imidazol-2-yl)phenol 6H), 1,24 (s, 6H)
42-9

H N7:N
2-(6-(mety1(2529696'

tetrametylpiperidin-4-
yl)amino)pyridazin-3-

M+1 =421,

Rt = 0,39 pht

(METANOL-d,) 8 7,95
(d, J=10,11 Hz, 1H),
7,61 (d, J=8,59 Hz, 1H),
7,20 (s, 1H), 7,10-7,18
(m, 3H), 4,93 (br. s.,
1H), 2,88 (s, 3H), 2,31
(s, 3H), 1,53-1,62 (m,
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y1)-5-(2-metyl-1H-
imidazol-4-yl)phenol

2H), 1,39-1,50 (m, 2H),
1,28 (s, 6H), 1,12 (s,
6H)

tetrametylpiperidin-4-
yl)amino)pyridazin-3-
yl)phenyl)-1H-

pyrazol-4-carboxamit

42-10 | (METANOL-d4) & 7,98 (d,

Pﬁﬁj J=9,60 Hz, 1H), 7,63 (d,

S o: J=8,59 Hz, 1H), 7,28 (s,

s 1H), 7,14-7,22 (m, 3H),

5-(1,2-dimetyl-1H- M+1 =435,4 4,95 (br. s., 1H), 3,56 (s,

imidazol-4-yl)-2-(6- Rt = 0,38 phit 3H), 2,90 (s, 3H), 2,31 (s,

(metyl(2,2,6,6- 3H), 1,60 (d, 1=12,63 Hz,

tetrametylpiperidin-4- 2H), 1,48 (t, J=12,38 Hz,

yl)amino)pyridazin-3- 2H), 1,29 (s, 6H), 1,14 (s,

yl)phenol 6H)

42-11 A (METANOL-d;) & ppm

[ ?iﬁ 8,63 (s, 1H), 7,99-8,08 (m,

2y oH 2H), 7,81 (d, J=8,59 Hz,

HzNij 1H), 7,25-7,31 (m, 2H),

1-(3-hydroxy-4-(6- M+1=450,3 7,23 (d, J=10,11 Hz, 1H),
(metyl(2,2,6,6- Rt=038 phut | 5:06 (br. s, 1H), 2,93 (s, |

3H), 1,65 (d, J=12,13 Hz,
2H), 1,55 (t, J=12,38 Hz,
2H), 1,34 (s, 6H), 1,19 (s,
6H)

Vi du 43-1: Téng hop 2-(6-((3aR,6aS)-5-(2-hydroxyetyl)hexahydropyrolo[3,4-

c]pyrol-2(1H)-yl)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol
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Budce 1: (3aR,6aS)-tert-butyl 5-(6-clopyridazin-3-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat

Thém DIPEA (1,354ml, 7,75mmol) va (3aR,6aS)-tert-butyl hexahydropyrolo[3,4-
c]pyrol-2(1H)-carboxylat (658mg, 3,1mmol) vao dung dich 3,6-diclopyridazin (462mg,
3,10mmol) trong n-butanol (8mL). Gia nhiét hén hgp phan tng & 120°C trong 2 gid, va
sau d6 pha lodng véi DCM va nuéc. Tach 16p hitu co ra rdi ¢6 dic thanh ddu mau hoi
nau, ma dugc tinh ché bing phuong phép séc ky silicagel (0-25% EtOAc¢/DCM) dé tao ra
(3aR,6aS)-tert-butyl 5-(6-clopyridazin-3-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
carboxylat (730mg, 2,180mmol, hidu suit 70%), MS(M+1) = 325,2.

Bugc  2: (3aR,6aS)-tert-butyl 5-(6-(4-clo-2-hydroxyphenyl)pyridazin-3-
yDhexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

"Khit khi hdn hop phan tng gdm (3aR,6aS)-tert-butyl 5-(6-clopyridazin-3-
yDhexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (325mg, 1mmol), 5-clo-2-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenol (280mg, 1,100mmol), natri cacbonat (318mg,
3,00mmol) va PdCl,y(dppf),CH,Cl, (61,2mg, 0,075mmol) trong dioxan (5mL) va nuéc
(5,00mL) bang cach suc N, trong 10 phit. Sau khi gia nhiét & 90°C qua dém, loc hon hop
phan mg qua xelit va rira bang EtOAc. C6 dic dich loc va tinh ché phan cin bing
phwong phap sic ky silicagel (0-10% MeOH/DCM) dé tao ra (3aR,6aS)-tert-butyl 5-(6-
(4-clo-2-hydroxyphenyl)pyridazin-3-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat
(180mg, 0,432mmol, hiéu sut 43,2%) MS (M+1) = 417.,0.

Buéec 3: (3aR,6aS)-tert-butyl 5-(6-(2-hydroxy-4-(1H-pyrazol-4-
yl)phenyl)pyridazin-3-yl)hexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat

-237-



21931

Thém (3aR,6aS)-tert-butyl 5-(6-(4-clo-2-hydroxyphenyl)pyridazin-3-
yDhexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (0,182g, 0,437mmol), tert-butyl 4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-carboxylat (0,385¢,
1,310mmol), clo[2-(dixyclohexylphosphino)-3,6-dimetoxy-2',4’,6'-triisopropyl-1,1'-
biphenyl][2-(2-aminoetyl)phenyl]paladi(I) (0,035 g, 0,044 mmol) va Cs,CO; (0,427g,
1,310mmol) vao lo vi séng dung tich 10mL, sau d6 thém 1,4-dioxan (2mL) va nudc
(0,5mL). Hut chan khong hdn hop phan tmg va nap N, hai lan sau dé gia nhiét & 90°C
qua dém. Loc hdn hgp phén tmg qua xelit va rira bang DMSO va MeOH. Axit hoéa dich
loc bang HCI 1N va khudy & RT trong 3 gid, sau d6 chiét bing DCM. Bazo héa 16p chira
nudc béng NH, 2M trong MeOH va tao ra két tia mau hoi nau, ma duge loc va rira bang
DMSO dé tao ra chét rin mau xam 2-(6-((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-
yD)pyridazin-3-y1)-5-(1H-pyrazol-4-yl)phenol (82mg, 0,224mmol, hiéu suit 51,2%). MS
(M+1) = 349,1. C6 dic dung dich rira DMSO dé tao ra dung dich DMSO ciia hop chét
(3aR,6aS)-tert-butyl 5-(6-(2-hydroxy-4-(1H-pyrazol-4-yl)phenyl)pyridazin-3-
yDhexahydropyrolo[3,4-c]pyrol-2(1H)-carboxylat (75mg, 0,167mmol, hiéu suit 38%)
mong mubn, MS (M+1) = 449,1, ma dugc st dung truc tiép trong budc tiép theo.

Budc 4: 2-(6-((3aR, 6aS)-hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin 3-yl)-5-
(1H-pyrazol-4-yl)phenol

Thém HCI 4N trong dioxan (1mL, 4,00mmol) vao dung dich (3aR,6aS)-tert-butyl
5-(6-(2-hydroxy-4-(1H-pyrazol-4-yl)phenyl)pyridazin-3-yl)hexahydropyrolo[3,4-c]pyrol-
2(1H)-carboxylat (75mg, 0,167mmol) trong 1mL dioxan. Khudy hén hop phan tmg & RT
qua dém, va sau d6 bazo hoa bﬁng NH; 2N trong MeOH dé tao ra két tha ma duoc tach
nhd su ly tim dé tao ra chit rin t6i mau, 2-(6-((3aR,6aS)-hexahydropyrolo[3,4-c]pyrol-
2(1H)-yl)pyridazin 3-yl)-5-(1H-pyrazol-4-yl)phenol (50mg, 0,136mmol, hiéu suit 82%)
MS(M+1) = 349,1.

Budce5:2-(6-((3aR,6aS)-5-(2-((tertbutyldimetylsilyl)oxy)etyl))hexahydropyrolo[3,
4-c]pyrol-2(1H)-yl)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol

Thém axit axetic (0,013mL, 0,225mmol) vao dung dich gdm 2-(6-((3aR,6aS)-
hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol
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(31,4mg, 0,09mmol), 2-((tert-butyldimetylsilyl)oxy)axetaldehyt (47,1mg, 0,270mmol), va
natri triaxetoxyhydroborat (57,2mg, 0,270mmol) trong CH,Cl, (2mL). Khuiy hén hop
phan tmg & RT qua dém, sau d6 t6i biang nuéc va pha lodng v6i DCM. Axit héa 16p hitu
co bang dung dich HC1 IN dén pH~3 va loc dé loai bd cac vat lidu khong tan. Pua dich
loc 1én trén cdt SCX, rira béng MeOH, sau d6 rira giai bé‘lng NH; 7N trong MeOH. Qua
trinh ¢6 dic di tao ra chit rin mau hoi ndu, 2-(6-((3aR,6aS)-5-(2-((tert-
butyldimetylsilyl)oxy)etyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin-3-y1)-5-(1H-
pyrazol-4-yl)phenol (23mg, 0,020mmol, hiéu suit 51%), MS (M+1) = 507,1.

Buéc 6: 2-(6-((3aR,6aS)-5-(2-hydroxyetyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-
yl)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol

Thém HCI 4N trong dioxan (1mL, 4,00mmol) vao dung dich 2-(6-((3aR,6aS)-5-(2-
((tert-butyldimetylsilyl)oxy)etyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin-3-yl)-
5-(1H-pyrazol-4-yl)phenol (20mg, 0,039mmol) trong dioxan (2mL). Khuiy hdn hop phéan
tng & RT qua dém, sau bazo héa bing NH; 2N trong MeOH rdi ¢6 dic. Tinh ché sin
phidm tho bing phwong phap HPLC thu sén phim dé tao ra chit rin mau tring nhat 2-(6-
((3aR,6aS)-5-(2-hydroxyetyl)hexahydropyrolo[3,4-c]pyrol-2(1H)-yl)pyridazin-3-yl)-5-
(1H-pyrazol-4-yl)phenol (6,5mg, 0,016mmol, hiéu suét 41%). LCMS Rt = 0,87 phut
[Phuong phap Q]; MS (M+1) = 393,1. '"HnMR (400 MHz, METANOL-d4) 6 ppm 8,01
(d, J=9,60 Hz, 1 H), 7,93 (s, 2 H), 7,69 (d, J=8,08 Hz, 1 H), 7,08-7,19 (m, 3 H), 3,67-3,77
(m, 4 H), 3,56 (d, J=11,12 Hz, 2 H), 3,11 (br. s., 2 H), 2,97-3,05 (m, 2 H), 2,72 (t, J=5,81
Hz, 2 H), 2,63-2,70 (m, 2 H).

Céc hop chét sau dugc diéu ché bing cach st dung quy trinh trong ty nhu trong
vi dy 43-1, va cac phuong phép tong quat nhu duge chi ra trong muc phuong phap téng

quat,

Vidu CAu trtic 'HnMR, 400 MHz LCMS

Phuong phap Q
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43-2

2-(6-((3aR,6aS)-

hexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)pyridazin-
3-yl)-5-(1H-pyrazol-4-
yl)phenol

(DMSO-d¢) 5 8,22 (d, J=2,5
Hz, 2H), 7,94-8,00 (m, 1H),
7,83 (d, J=8,1 Hz, 1H),
7,15-7,23 (m, 3H), 3.71-
3,86 (m, 2H), 3,45-3,53 (m,
2H), 3,31-3,39 (m, 2H),
3,16-3,23 (m, 1H), 3,00-
3,11 (m, 2H), 2,86-2,93 (m,
1H)

Rt = 0,38 phut

M+1 = 349,1

43-3

2-(6-((3aR,6aS)-5-
metylhexahydropyrolo|[3,4-
c]pyrol-2(1H)-yl)pyridazin-
3-yl)-5-(1H-pyrazol-4-
yl)phenol

(METANOL-d,) 5 8,01 (d,
J=10,1 Hz, 1H), 7,93 (s,
2H), 7,68 (d, J=8,1 Hz,
1H), 7,08-7,17 (m, 3H),
3,72 (dd, J=10,9, 7.8 Hz,
2H), 3,56 (dd, J=10,9, 2,3
Hz, 2H), 3,09-3,20 (m, 2H),
2,90-2,99 (m, 2H), 2,67
(dd, J=9,9, 2,8 Hz, 2H),
2,45 (s, 3H)

Rt = 0,38 phit

M+1 =363,2

43-4

4-(3-hydroxy-4-(6-(5-
metylhexahydropyrolo[3,4-
c]pyrol-2(1H)-yl)pyridazin-
3-yl)phenyl)-1-
metylpyridin-2(1H)-on

(METANOL-d,) & 7,88 (d,
J=9,6 Hz, 1H), 7,64 (d,
J=8,6 Hz, 1H), 7,38 (d,
J=7,1 Hz, 1H), 7,18 (4,
J=2,0 Hz, 1H), 7,10 (dd,
J=8,3, 1,8 Hz, 1H), 6,97 (d,
7=9,6 Hz, 1H), 6,76 (d,
J=1,5 Hz, 1H), 6,51 (dd,
J=7,1, 2,0 Hz, 1H), 3,66 (4,

Rt= 0,41 pht

M+1 =404,3
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J=6,6 Hz, 2H), 3,56-3,63
(m, 2H), 3,52 (s, 3H), 3,20-
3,40 (br. s., 2H), 3,05-3,35
(br. s., 2H), 2,73 (br. s.,
2H), 2,50 (br. s., 3H)

43-5

4-(3-hydroxy-4-(6-
((3aR,6aR)-1-
metylhexahydropyrolo[3,4-

b]pyrol-5(1H)-yl)pyridazin-
3-yl)phenyl)-1-
metylpyridin-2(1H)-on

(METANOL-d,) & 8,03 (4,
J=10,1 Hz, 1H), 7,77 (,
1=8,6 Hz, 1H), 755 (4,
J=7,1 Hz, 1H), 7,24 (d,
J=1,5 Hz, 1H), 7,19 (dd,
J=8,3, 1,8 Hz, 1H), 7,13 (4,
1=9,6 Hz, 1H), 6,82 (d,
J=1,5 Hz, 1H), 6,64 (dd,
J=7,1, 2,0 Hz, 1H), 4,01 (d,
J=12,1 Hz, 1H), 3,74-3,83
(m, 1H), 3,54-3,69 (m, 2H),
3,60 (s, 3H), 3,49 (br. s.,
1H), 3,37 (br. s., 1H), 3,20
(br. s., 1H), 2,72 (d, J=7,6
Hz, 1H), 2,62 (s, 3H), 2,36
(d, 1=9,6 Hz, 1H), 1,89 (d,
J=8,6 Hz, 1H)

Rt=0,41 phut

M+1 =404,2

43-6

2-(6-(2,7-
diazaspiro[4,5]decan-2-

yD)pyridazin-3-yl)-5-(1H-

(METANOL-d,) & 7,83 (4,
J=10,1 Hz, 1H), 7,78-7,81
(m, 2H), 7,55 (d, J=8,1 Hz,
1H), 7,10 (d, J=2,0 Hz
1H), 7,03 (dd, J=8,1, 1,5
Hz, 1H), 6,90 (d, J=9,6 Hz,
1H), 3,51-3,62 (m, 2H),

Rt = 0,42 phit

M+1=377,2
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pyrazol-4-yl)phenol

3,47 (d, I=10,6 Hz, 1H),
3,30 (s, 1H), 2,74-2,84 (m,
1H), 2,61-2,74 (m, 3H),
1,89-2,00 (m, 1H), 1,78-
1,89 (m, 1H), 1,59-1,70 (m,
2H), 1,46-1,59 (m, 2H)

43-7

4-(4-(6-(2,7-
diazaspiro[4,5]decan-2-

yl)pyridazin-3-yl)-3-
hydroxyphenyl)-1-
metylpyridin-2(1H)-on

(METANOL-d,) & 7,97 (d,
J=10,1 Hz, 1H), 7,72 (d,
J=8,1 Hz, 1H), 7,53 (d,
J=7,1 Hz, 1H), 7,16 (d,
J=1,5 Hz, 1H), 7,13 (dd,
J=8,3, 1,8 Hz, 1H), 7,02 (d,
J=9,6 Hz, 1H), 6,75 (4,
J=1,5 Hz, 1H), 6,60 (dd,
J=7,1, 2,0 Hz, 1H), 3,56-
3,65 (m, 2H), 3,53 (s, 3H),
3,45-3,50 (m, 1H), 3,30 (d,
J=10,6 Hz, 1H), 2,75-2,84
(m, 1H), 2,62-2,75 (m, 3H),
1,91-2,03 (m, 1H), 1,79-
1,90 (m, 1H), 1,60-1,71 (m,
2H), 1,49-1,60 (m, 2H)

Rt = 0,44 phut

M+1=418,2

Vi du 44: Téng hop hop chét trong vi du 17-13 5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-

tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol hydroclorua

Buée 1a: Didu ché 3-clo-6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin

Nap vao 106 phan tng dung tich 30-L 3,6-diclopyridazin (1kg, 6,7mol), 2,2,6,6-
tetrametylpiperidin-4-ol (1,05kg, 6,7mol) va THF (5L). Khudy hén hop va lam lanh dén -
5°C. Thém tir tir tBuOK (1,13kg, 10,1mol) da hoa tan trong THF (10L) vao 16 phan tng
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trong khi duy tri nhiét d¢ tir -5-0°C. Hon hop phan tmg dan chuyén thanh mau niu dim
trong sudt qua trinh thém. Sau khi thém xong, khudy hdn hop trong 1 gid & -5-0°C, sau d6
phan tich HPLC cho thdy phan tmg di x4y ra hoan toan. Thém tir tir nude d4 (1:1, 10kg)
dé t6i phan tmg. C6 dic hdn hop trong didu kién ap suat giam d& loai bo hau hét THF.
Chiét phan con lai bang EtOAc hai 1an (10L + 5L). Rira 16p hitu co két hgp bing nuéc
(10L x 3), sau d6 co dic trong diéu kién ap suét gidm dé tao ra cin mau den. Thém ete
dau héa (25L) vao phin cin nay trong khi khudy. Loai bo chit rin t5i mau hinh thanh
bang cach loc. C6 dic phan dich loc mau vang nhat trong diéu kién 4p suit giam dé tao ra
chét rén mau vang, ma dugc lam kho & 50°C trong chan khong dé tao ra 3-clo-6-((2,2,6,6-
tetrametylpiperidin-4-yl)oxy)pyridazin (1,3kg, 4,8mol), va dugc st dung trong budc tiép
theo ma khong tinh ché thém. MS m/z 270,1 [M+H]; "H-NMR: (CDCls, 400 MHz) & 7,36
(d,J=9,2 Hz, 1H), 6,90 (d,J= 9,2 Hz, 1H), 5,74 (m, 1H), 2,20 (dd,J,= 4 Hz, J,= 12,4 Hz,
2H), 1,30 (m, 14H).

Budc 1b: Didu ché 5-clo-2-(4,4,5 ,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol

Nap vao 10 phan Ung dung tich 30-L 2-bromo-5-clophenol (2,0kg, 9,65mol),
B,Pin; (2,7kg, 10,6mol), AcOK (1,9kg, 19,3mol) va 1,4-dioxan (15L). Khqu hdn hop va
1am sach béng nito 3 1an. Thém PdCl,(dppf)-CH,Cl, (100g, 0,12mol) vao trong didu kién
nito va gia nhiét hdn hop dén 75°C (dung dich diu c6 thé dugc loai bo trong truong hop
phan (g téa nhiét manh liét). Gia nhiét hdn hgp & 90°C trong 16 gid, sau d6 phan tich
HPLC cho thiy phan tmg di xay ra hoan toan. Sau khi 1am lanh dén 35°C, loc hdn hop
qua miéng dém xelit. Dung dich chta dich loc 5-clo-2-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenol (1,22kg, 4,8mol) dugc sir dung trong budc tiép theo ma khong
tinh ché thém. MS m/z 253,1 [M-H]; "H-NMR: (CDCls, 400 MHz) $ 9,2 (br, 1H), 7,25 (d,
J=8 Hz, 1H), 6,64 (d, J= 1,6 Hz, 1H), 6,62 (dd, J,= 8 Hz, J,= 1,6 Hz, 1H), 1,05 (s, 12H).

Buéc 2: Pidu ché 5-clo-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yl)phenol hydroclorua

Thém 3-clo-6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin (1,17kg, 4,4mol)
vao dung dich 5-clo-2-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)phenol (1,22kg,
4,8mol) tr bude trude. Hoa tan K;P04-3H,0 (2,34kg, 8,8mol) trong nuédc (5L) sau dé
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thém vio dung dich & trén. Lam sach hdn hop bing nito 3 lan. Thém Pd(PPhs), (500g,
0,42mol) vao trong diéu kién nito, va gia nhiét hdn hop phan ng d& hoi luvu & 89°C trong
16 gio. Sau 16 gio, phan tich HPLC cho thiy phan tmg da xay ra hoan toan. Sau khi lam
lanh dén nhiét do phong, loc hén hop qua miéng dém xelit roi ¢6 dic dich loc trong diéu
kién &p sudt giam. Thém CH,Cl, (10L x 3) va K,CO5 10% (15L) vao phin cin phia trén.
Lép hitu co dugc tach va két hop, sau d6 1a rira bang nudce hai 1an (10L x 2) va ¢d dic
trong didu kién ap suit giam dé tao ra ddu mau vang. Sir dung MTBE (10L) dé hoa tan
diu mau vang. Thém tir tir ete du héa (4L) vao ddng thoi khudy. Mot chit rin hoi tdi
mau d3 két tia va dugce loai bo b::ing cach lgc. Co dac dich loc trong diéu kién ap suét
giam va hoa tan trong CH,Cl, (20 L). Thém tr tr HCI 2N (5L) vao va tao ra mdt lugng
16n két taa. Sau khi khudy trong 1 gid nita, thu lai chét rén bing cach loc va rira bing
EtOAc (2L). Lam khé chit rin niy trong chin khong & 50°C d& tao ra 5-clo-2-(6-
((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol hydroclorua (0,9kg, 2,2mol).
MS m/z 362,0 [M+H]"; 'TH-NMR: (DMSO-d°, 400 MHz) § 9,26 (d, J= 11,6 Hz, 1H), 8,49
(d, J= 12 Hz, 1H), 8,38 (d, J= 9,6 Hz, 1H), 7,93 (d, J= 8,4 Hz, 1H), 7,44 (d, J= 9,6 Hz,
1H), 7,07 (d, J= 2 Hz, 1H), 7,02 (dd, J,= 2 Hz, J,= 8,4 Hz, 1H), 5,73 (m, 1H), 2,31 (dd,
J.=4 Hz, J,= 13,2 Hz, 2H), 1,84 (dd, J,= 11,6 Hz, J,= 2 Hz, 2H), 1,51 (s, 6H), 1,49 (s,
6H).

Buéc 3: Diéu ché 5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin-3-yl)phenol

Nap vao binh thét cd dung tich 1-L 5-clo-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yloxy)pyridazin-3-yl)phenol hydroclorua (9,2g, 23mmol), pinacol este ctia axit N-Boc-
pyrazol-4-boronic (10,2g, 35mmol), Cs,CO; (15g, 46mmol), 1,4-dioxan (100mL) va nude
(25mL). Lam sach hdn hop bing nito 3 14n. Thém X-Phos (0,88g, 1,85mmol) va Pd,dbas
(0,845g, 0,922mmol) vio. Lam sach hdn hop bang nito 3 1in, sau d6 gia nhiét & 80°C
trong 3 gid. Bang phén tich HPLC, thiy ring phan Gng da xay ra hoan toan. Thém tir tir
HC1 37% (10mL) vao trong hon 20 phat. Thém etanol (100mL) va H,O (200mL) vao va
gia nhiét hdn hop phan ing dén 75-80°C trong 16 gid. Lam ngudi hdn hop phéan tmg dén
50-60°C, va loc chét rin mau den khong tan ra. Lam ngudi phﬁn dich loc dén 30°C, va

thém NaOH 2N (50mL) vao d& bazo hoa dung dich dén do pH bang 8-9. Khudy két tua
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tao ra trong 30 phit, sau d6 loc va lam kho trong chan khéng & 50°C dé tao ra 5-(1H-
pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol duéi dang
chat rdn mau vang. HRMS m/z 394,2239 [M+H]; 'H-NMR: (DMSO-d%, 400 MHz) & 13,2
(br, 1H), 13,0 (br, 1H), 8,44 (d, J= 8 Hz, 1H), 8,14 (br, 2H), 7,93 (d, J= 8 Hz, 1H), 7,39
(d, J= 12 Hz, 1H), 7,24 (d, J= 8 Hz, 2H), 5,64 (m, 1H), 2,10 (dd, J,= 4 Hz, J,= 12 Hz,
2H), 1,26-1,30 (m, J= 8 Hz, 2H), 1,23 (s, 6H), 1,10 (s, 6H). *C-NMR: (DMSO-d°, 100
MHz) $ 162,80, 158,55, 155,97, 136,13, 128,30, 127,71, 120,42, 120,01, 116,26, 115,13,
113,44, 71,32, 50,99, 43,20, 34,33, 29,14.

Buéc 4: Pidu ché 5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-
yl)oxy)pyridazin-3-yl)phenol hydroclorua

Thém vao binh thét c6 dung tich 2-L 5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol (50g, 127mmol), HCI 37% (21mL,
254mmol), H,O (1L) va EtOH (1L). SMOPEX-234 (10g, chit chéng mudi Pd) va than
hoat tinh (10g) ciing dugc thém vao. Gia nhiét hdn hop & diém héi lru (78°C) trong 3 gio.
Dua hon hgp mau den hinh thanh v& 60°C, va chét chdng muoi Pd dugc loc ra & 50-60°C.
Lam lanh dan dan phan dich loc dén 15°C trong hon 1 gid, va mot két tia mau vang nhat
dugc tao ra. Sau 2 gid, thu lai chit rén nay bing cach loc, rira bang EtOH (50mL), va lam
kho trong chin khong & 50°C dé tao ra 5-(1H-pyrazol-4-y1)-2-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol hydroclorua (27,2g, 63mmol). HRMS
m/z 394,2222 [M+H]; 'H-NMR: (DMSO-d®, 400 MHz) § 13,09 (br, 2H), 9,41 (d, J=12
Hz, 1H), 8,61 (d, J= 12 Hz, 1H), 8,49 (d, J= Hz, 1H), 8,15 (br, 2H), 7,95 (d, J= 8 Hz, 1H),
7,46 (d, J= 8 Hz, 1H), 7,26 (d, J= 8 Hz, 2H), 5,72 (m, 1H), 2,33 (dd, J,= 3,2 Hz, J,= 13,2
Hz, 2H), 1,86-1,92 (m, J,= 8 Hz, 2H), 1,23 (s, 6H), 1,10 (s, 6H); *C-NMR: (DMSO-d°,
100 MHz) 6 162,34, 158,51, 156,41, 136,29, 128,72, 127,94, 120,40, 119,95, 116,37,
115,18, 113,45, 67,94, 56,69, 29,23, 25,10; XRPD: 13,47505, 14,29462, 14,99017,
16,55045, 17,60726, 19,69314, 21,89296, 23,89703, 25,82989, 27,13969, 28,47844,
36,94252, 43,77528.

Cac diéu kién LCMS:

bicu kién A:
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Cot: Acquity BEH 1,7mm 2,1x50 mm & 50°C.

Hgé théng trung hoa; Gradien: 2 dén 98% B trong 4,4 phit — luu lvong 1 mL/phat;

Dung mdi rira giai A: Nué6e + 3,75mM amoni axetat + 2% ACN; Dung moi rira giai B:

Axetonitril + 7,5mM amoni axetat;

tich)

biéu kién B:
Cot: INERTSIL C8-3, 3um x 33mm x 3,0mm & 40°C
Luu lugng: 2 mL/phit

Pha dong: A) HCOONH, chita nuéc SmM, B) MeOH / CH;CN (1 / 1, thé tich / thé

Gradien: gradien tuyén tinh tir 5% A dén 95% B trong 2 phit

Diéu kién Q:

Hé théng Waters Acquity UPLC

Waters Acquity UPLC BEH C18 1,7um, 2,1x30mm (Part#: 186002349)
Luu lugng: 1mL/phut

Nhiét dg: 55 C (cot nhiét do)

Céc thanh phan pha dong:

A. axit formic 0,05% trong nuéec.

B. axit formic 0,04% trong metanol

Gradien:
Thoi gian (phat) | Luu lugng (mL/min) %A %B
0 1,000 95,0 5,0
0,10 1,000 95,0 5,0
0,50 1,000 20,0 80,0
0,60 1,000 5,0 95,0
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0,80 1,000 5,0 95,0
0,90 1,000 95,0 5,0
1,15 1,000 95,0 5,0

Cac chir viét tat;

Ac: Axetyl

aq: chira nudce

ACN: axetonitril

B,pin: Bis(pinacolato)diboron

BOC, Boc: butyl carboxy bac ba

BOC,0: butylcarboxyanhydrit bac ba

Bn: benzyl

bs: mirec don rdng

BSA: huyét thanh Albuphut & bd

9-BBN: 9-Borabixyclo[3,3,1]nonan

CH;CN: axetonitril

CHN: phan tich nguyén t6 C, H, N

d: mic d6i dd: mc d6i cua cac

muc doi

DCM: diclometan

DIEA: dietylisopropylamin

DMA: dimetylaxetamit

DIBAL: diisobutylaluminium
hydrit

DAST: Dietylaminosulfur triflorua

DIPEA: N,N-diisopropyletylamin

DME: 1,2-dimetoxyetan

DMEF: N,N-dimetylformamit

DMSO: dimetylsulfoxit

DIAD: Diisopropyl azodicarboxylat

DCC: N,N'-Dixyclohexylcarbodiimit

Dtbpy: 4,4°-di-tert-butyl bipyridin

dppf:
1,1’-bis(diphenylphosphino)feroxen

ECs: néng dd hi€u qua t8i da ban phﬁn

ELISA: xét nghiém mién dich lién

ket v6i enzym

Et va EtOAc: etyl va etyl axetat

Et,0: ete, dietyl ete

EtOH: etanol

g: gam

HATU: O-(7-azobenzotriazol-1-yl)-

HPLC: Sic ky long 4p sut cao
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1,1,3,3-

tetrametyluronihexaflophosphat

HRP: peroxidaza thyc vat & ngua

HOBt: Hydroxybenzotriazol

h, hr: gio

LC va LCMS: sic ky long va sic
ky 1ong khéi phd

L: it

M: Mol

Me: metyl

M as in M+1: Khéi lvgng Mol

M va mM: Mol va milimol

m: muirc boi

mAB: khang thé don dong

MeOD: metanol-d4

MS: khdi phod

MeOH: metanol

MTBE: metyl tert-butyl ete

min: phut m/z: ti 18 khéi lugng trén dién tich
mL: mililit mm: milimet

mg: miligam

mmol, m: millimol, mol

MHz, Hz: mega Hertz; Hertz

N: thong thudong

NMP: N-metylpyrolidon

nM: nanomol

NMM: N-metyl morpholin

NMR: Ph6 cong huong tir trudong
hat nhan

PBST: Phosphat dém nuéc mudi chira

Tween

PdCl,(dppf),CH,Cl,:
Bis(diphenyl-phosphino)feroxen-

phac 1,1'-

paladi(Il)diclorua diclometan

ppm: phén triéu

pM: picomol

PhSH: thiophenol

q: mirc bon

RIPA: thir nghiém ngung két mién
dich phong xa

Rt: thoi gian lvu

RT: nhiét do trong phong

sat: bao hoa

s: muc don
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SFC: Sic ky l6ng siéu t6i han SCX: trao d6i cation manh

SPhos:  2-dixyclohexylphosphino-
i TFA: axit trifloaxetic
2',6'-dimetoxybiphenyl

t: mirc ba TBAF: tetra-butylamoni florua
TBSCI:
tert-butyldimetylsilyl clorua

tBu: tert-butyl

TEA: trietylamin Tf: triflat
THEF: tetrahydrofuran TLC: sic ky 16p mong
TMSOTY:

TMB: tertrametylbehzidin . . _
trimetylsilyl triflometansulfonat

ul, mL va L: microlit, mililit va lit | UV: tia tt ngoai

wt: trong luong

XPhos Palladacycle: Clo(2-
dixyclohexylphosphino-2',4',6'-tri-i-
propyl-1,1'-biphenyl)[2-(2-
aminoetyl)phenyl] paladi(Il) metyl-t-

XPhos: 2-Dixyclohexylphosphino-
2'4',6'-triisopropylbiphenyl

butylete

Vi du sinh hoc 1:

Danh gi4 tic dong clia cac hop chét thir nghiém c6 khéi lugng phén tir nho 1én su
gia ting cia protein SMN bing cach ding phép thir ELISA SMN trong té bao. Ciy cac té
bao tir dong té bao nguyén biao co c6 ngudn gdc tir md hinh chudét SMNdelta7 (do ngai
Steve Burden tir NYU ting) vao dia 384 giéng véi mat do té bao 1a 3000 t& bao/giéng va
xir Iy bang cac hop chit thir nghém trong thoi gian 24 gid. Chuén bi céc dia ELISA bit
gift bang cach phit mAb khang-SMN (BD Science, Catalog number 610647) véi ndng do
12 0,5 ug/mL 1én cac dia 384 giéng (Immulon 4HBX) & nhiét 6 4°C qua dém. Rura cac
dia nay nim 1in bang 110 uL dung dich PBS-Tween (0,05% Tween-20, PBST), ¢é dinh
bang 100ul. dung dich BSA 1% trong PBST trong thoi gian hai gid va rira (5 14n) bing
100uL of PBST. Sau thdi gian 24 gio, ly gidi cac té bao dwoc xir Iy véi hop chét thi
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nghiém trong dung dich &&m RIPA dugc bién ddi, trén d4 trong thoi gian 1 gid. Sau do,
thém 20ul chét ly giai va 20ul BSA 1% véo cac dia ELISA bét giit va 0 & nhiét d 4°C
qua dém. Rira (5 1an) céc dia ndy bang PBST va sau d6 0 véi khang thé so cip 1a khang
thé thé da dong khang SMN (hang Santa cruz, sb Catalog 1a SC-15320) dugc pha lodng &
nong d6 1a 1:100 & nhiét do trong phong trong thoi gian 1 gio va sau d6 rtra (5 1an) bang
110uL PBST. Sau d6 thém vao cac dia ndy khang thé thir cp 1a khang thé dé khang IgG
ctia Tho- gan HRP (hing Cell Signaling, sé Catalog 1a 7074) dugc pha lodng & ndng d6 1a
1:100 trong thoi gian 1 gid. Sau d6 rira cac dia nay bang PBST va u v6i 40ul co chét
TMB (hing Cell Signaling, s6 Catalog 1a 7004L) & nhiét d6 trong phong trong thoi gian
1-10 phit kém theo lic. Lam dimg phan tmg bing cach thém vao 40uL dung dich dung
(Cell signaling, Catalog number 7002L) va do d6 hip thu & budc séng 450nm. Sé licu
dugc théng béo bing hoat dong cudn gap so v6i chat dbi chimg 12 DMSO, va gia tri ECs,.

Diéu kién 1 cta Phép thir ELISA: khoang ndng d cta hop chét thir nghiém la
20nM-10uM; Diéu kién 2 ciia Phép thir ELISA: khoang ndng d6 ctia hgp chét thir nghiém
la 100pM — 10uM.

Bang hoat dong: S6 liéu thu dugc tir vi du sinh hoc 1 sir dung cac didu kién 1 hoic

2 cua phép thir ELISA,

Vidu Hoat dong Diéu kién Vidu Hoat dong Piéu kién

cufn gap cua | cua phép cudn gip cia | cia phép thir
SMN, ECs, | thir ELISA SMN, ECs ELISA

1-1 2,62,810nM |2 23-1 2,32,3,65uM |2

1-2 2,40, 600nM |2 24-1 3,14, 16nM 2

1-3 2,45, 726nM | 2 24-2 2,33,157aM |2

1-4 2,05, 90nM 1 24-3 2,75,120nM | 2

1-5 2,50,650nM |1 24-4 3,06, 16nM 2

1-6 2,00,2,44uM |1 24-5 2,99, 47nM 2

1-7 2,07,1,55uM |1 24-6 2,39, 6nM 2
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1-8 2,18,320nM 24-7 2,57, 31nM
1-9 2,81,398nM 24-8 2,39, 7TaM
1-10 2,75, 1,1uM 24-9 2,65, 338nM
1-11 2,67,3,90uM 24-10 3,14, 113nM
1-12 2,54,367nM 24-11 2,54, 133nM
1-13 2,22, 661nM 24-12 2,80, 70nM
1-14 3,13, 252nM 25-1 2,58, 84nM
1-15 2,93, 197aM 25-2 3,44, 8nM
1-16 2,28, 2,98uM 25-3 2,39, 119nM
1-17 2,37, 926nM 25-4 2,30, 199nM
1-18 2,69, 1,13uM 25-5 2,36, 96nM
1-19 3,10, 740nM 25-6 2,16, 107aM
1-20 3,04, 470nM 26-1 3,18, 14nM
1-21 2,49, 630nM 26-2 2,61, 97nM
1-22 2,71, 867nM 26-3 2,70, 47nM
2-1 2,68, 1,37uM 26-4 2,22, 649aM
2-2 2,37, 1,03uM 26-5 2,14, 313nM
2-3 2,46, 1,20uM 27-1 2,35,305nM
3-1 2,31, 10nM 27-2 2,83, 165nM
3-2 2,06, 1,07uM 27-3 2,75, 619nM
3-3 2,48, 64nM 28-1 3,41, 475nM
3-4 2,03, 620nM 29-1 2,49, 113aM
3-5 2,38, 100nM 30-1 2,99, 8nM
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3-6 3,01, 110nM 30-2 2,98, 62nM
3-7 2,67, 4,53uM 31-1 3,03, 200nM
3-8 2,72, 1,58uM 32-1 2,67, 125nM
3-9 2,88, 323nM 32-2 2,49, 396nM
3-10 2,53, 855nM 32-3 2,44,201nM
3-11 2,47, 220nM 32-4 2,09, 168nM
3-12 2,70, 129nM 32-5 2,52,231nM
4-1 2,53, 148nM 32-6 2,69, 92nM
5-1 2,97, 54nM 32-7 3,27, 551nM
6-1 2,04, 630nM 32-8 2,61, 433nM
7-1 2,54, 2,73uM 32-9 2,90, 485nM
8-1 2,72, 280nM 33-1 2,29, 349nM
9-1 2,96, 17nM 34-1 2,80, 7nM
10-1 2,99, 31nM 34-2 2,49, 2nM
11-1 2,79, 23nM 34-3 2,56, 27nM
12-1 3,13, 4nM 34-4 2,34, 37nM
13-1 3,46, 20nM 34-5 2,75, 56nM
14-1 2,98, 4nM 35-1 2,79, 27aM
15-1 2,90, 14nM 35-2 2,84, 10nM
16-1 2,66, 77aM 35-3 2,62, 11nM
16-2 3,21, 15nM 35-4 2,11, 131nM
16-3 2,39, 625nM 35-5 2,44, 6nM
16-4 2,71, 94nM 35-6 2,21,51nM
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16-5 2,41, 240M 36-1 2,04, 652nM
17-1 2,58, 339nM 37-1 2,59, 118nM
17-2 2,62, 70nM 38-1 3,17, 60nM
17-3 2,75, 183nM 39-1 2,65,1026nM
17-4 3,25, 92nM 39-2 3,04, 408nM
17-5 2,78, 2,44uM 40-1 2,58, 79nM
17-6 2,58, 443nM 40-2 2,78, 25nM
17-7 2,50, 617nM 40-3 3,03, 11nM
17-8 2,18, 3,15uM 40-4 2,14, 15nM
17-9 2,63, 1,67uM 40-5 3,59, 17aM
17-10 2,03, 945nM 40-6 2,16, 208nM
17-11 3,01, 665nM 40-7 2,80, 4nM
17-12 3,29, 31nM 40-8 3,18, 16nM
17-13 4,00, 17aM 41-1 2,78, 125nM
18-1 3,07, 296nM 41-2 2,68, 50nM
18-2 1,97, 3,23uM 41-3 3,10, 66nM
18-3 1,95, 660nM 41-4 3,29, 80nM
18-4 2,84, 388nM 41-5 2,88, 175nM
18-5 2,66, 151nM 41-6 2,67, 10nM
18-6 2,54, 268nM 41-7 2,87, TnM
18-7 2,67, 2,66uM | 41-8 3,18, 62nM
18-8 2,32, 983nM 41-9 4,2, 72nM
18-9 1,93, 1,18uM 41-10 2,80, 59nM
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18-10 2,55, 386nM 41-11 2,78, 12nM
18-11 2,53, 320nM 41-12 2,92, 103nM
18-12 2,62, 792nM 41-13 3,50, 308nM
18-13 2,28, 1,24uM 41-14 3,21, 84nM
18-14 2,62, 17aM 41-15 2,56, 145nM
18-15 2,30, 714nM 41-16 2,30, 62nM
18-16 3,25, 227aM 41-17 2,88, 170nM
18-17 2,85, 158nM 41-18 2,44, 17aM
18-18 2,57, 56nM 41-19 2,62, 17aM
19-1 2,77, 477aM 41-20 2,63, 32nM
19-2 2,73, 402nM 42-1 2,28, 117aM
19-3 2,19, 155nM 42-2 2,06, 26nM
19-4 2,47, 25nM 42-3 2,92, 99nM
19-5 2,58, 402nM | 42-4 2,41, 853nM
19-6 2,33, 40nM 42-5 3,22, 202nM
20-1 2,75, 18nM 42-7 2,51, 55nM
20-2 2,79, 4nM 42-8 2,82, 756nM
20-3 3,42, 8nM 42-9 2,85, 15nM
20-4 2,32,310nM 42-10 3,10, 57nM
20-5 2,66, 6nM 42-11 3,37, 239nM
20-6 2,18, 50nM 43-1 3,04, 40nM
20-7 2,75, TnM 43-2 2,54, 58nM
20-8 2,61, 30nM 43-3 2,39, 19nM
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20-9 2,44, 176nM 43-4 2,94, 41nM

21-1 2,35, 959nM 43-5 2,29, 159nM
21-2 2,69, 206nM 43-6 2,32, 156nM
22-1 2,68, 39nM 43-7 2,42, 156nM
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YEU CAUBAO HO
1. Hop chit hoic mudi ctia né ¢6 cong thic (I):
A
N=N

@

A 1a 2-hydroxy-phenyl dugc thé bang 0, 1, 2, hodc 3 phan tir thé doc 1ap dwoc chon tir C;-
Cyalkyl, trong d6 2 nhém C;-C,alkyl c6 thé két hop véi nguyén tir ma chung gén vao dé
tao ra vong c6 5-6 canh va dugc thé béng 0 hodc 1 phﬁn ttr thé duoc chon tir oxo0, oxim va
hydroxy, haloC,-Cj,alkyl, dihaloC;-Cjalkyl, trihaloC;-Cyalkyl, C;-C,alkoxy, C,-C,alkoxy-
C3-Csxycloalkyl, haloC;-C,alkoxy, dihaloC,;-Cjalkoxy, trihaloC;-C,alkoxy, hydroxy,
Xyano, halogen, amino, mono- va di-C;-C,alkylamino, heteroaryl, C,-Cjalkyl dugc thé
b:fmg hydroxy, C,-Cjalkoxy dugc thé béng aryl, amino, -C(O)NH C;-C,alkyl — heteroaryl,
-NHC(O)- C;-Cyalkyl- heteroaryl, C;-Cyalkyl C(O)NH- heteroaryl, C;-C,alkyl NHC(O)-
heteroaryl, xycloalkyl c6 3-7 canh, xycloalkenyl 5-7 canh hodc di vong ¢6 5, 6 hoic 9
canh bao gém 1 hodc 2 nguyén tir khac loai, ddc 1ap, dugce chon tir S, O va N,

trong dé heteroaryl c6 5, 6 hodc 9 nguyén tir cia vong, 1, 2 hoic 3 nguyén tir khac loai
cta vong dugc chon tir N, O va S va dugc thé bang 0, 1, hodc 2 phan tir thé doc lap duoc
chon tir oxo, hydroxy, nitro, halogen, C;-Cjalkyl, C;-Cjalkenyl, C;-Cjalkoxy, Cs-
Csxycloalkyl, C;-C,alkyl-OH, trihaloC,-C,alkyl, mono- va di-C;-C,alkylamino, -
C(O)NH,, -NH,, -NO,, hydroxyC1-Cjalkylamino, hydroxyC;-Cqalkyl, di vong C,-C,alkyl
c6 4-7 canh (trong d6 di vong nay bao gém 1, 2, hodc 3 nguyén tir khac loai, doc 14p,
dugc chon tir S, O va N), aminoC;-Cjalkyl va mono- va di-C;-C,alkylaminoC,-C,alkyl;

hoéc

trong d6 B dugc chon tir nhém bao gom :
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b

%./Z 7 ;{Z NH

,R7
SO

b b ,Va b

trong d6 Z 1a O hoac N(Me); va
Ry7 1a hydro hodc metyl.

2. Hop chét theo diém 1, hodc mudi cia no, trong d6 A 1a 2-hydroxy-phenyl dugc
thé bang 0, 1, 2, hoic 3 phan tir thé doc 1ap dugc chon tir C;-Cjalkyl, haloC;-Cyalkyl C;-
C,alkoxy, hydroxy, xyano, halogen, amino, mono- va di-C,-C,alkylamino, heteroaryl va
C;-Cjalkyl dugc thé bang hydroxy hoic amino, trong d6 heteroaryl ¢6 5 hodc 6 nguyén tr
ciia vong, 1 hodc 2 nguyén tir khéc loai cuia vong duge chon tir N, O va S va duoc thé
b%lng 0,1, hoac 2 ph?ln tir thé doc 1ap duge chon tir C;-Cjalkyl, mono- va di-C;-
Cjalkylamino, hydroxyC,;-Cgsalkylamino, hydroxyC;-Csalkyl, di vong C;-C,alkyl c6 4-7
canh (trong d6 di vong nay bao g<‘3m 1, 2, hodc 3 nguyén tir khéc loai, ddc 1ap, dugc chon

tr S, O va N), aminoC;-Cjalkyl va mono- va di-C;-C,alkylaminoC,-C,alkyl.

3. Hop chét theo diém 1 hoic diém 2, hodc mudi cia né, trong d6 hop chét nay c6
cong thue (I111):
OH
R /' Ns
N=N
Im)

trong do R;6 1a heteroaryl 5 canh c6 mdt nguyén tir nito ctia vong va 0 hodc 1 nguyén tir
khac loai khac ciia vong dugc chon tir N, O hoic S, trong d6 heteroaryl tity v dugc thé
bang C;-Cjalkyl.
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4. Hop chét, hoic mudi ciia nd, theo diém bat ky trong s cac diém 1 dén 3, trong d6
B la:
Z
%
NH
5. Hop chét, hodc mudi ca nd, theo cac didém 1, 2, 3 hoac 4, trong d6 R4 1a:

.z
I= \7
B

6. Hop chét, hoic mudi cua nd, theo diém 1, trong d6 hop chét nay c6 cong thire (IV):

& X

\N,N NH

R' OH
(Iv)
trong do:
|
5Ny

X 1a -O- hoic ;

R’ 13 heteroaryl 5 canh tity ¥ dugc thé bang 0, 1, hodc 2 nhém dugce chon tir oxo, hydroxy,
nitro, halogen, C,-Cjalkyl, C,;-Cjalkenyl, C,-Cjalkoxy, C5-C;xycloalkyl, C;-Cjalkyl-OH,
trihaloC,-C,alkyl, mono- Ve‘lvdi-Cl-C4alkylamino, -C(O)NH,, -NH,, -NO,, hydroxyC1-
C,alkylamino, hydroxyC;-C,alkyl, di vong C;-Csalkyl c6 4-7 canh, aminoC;-Cjalkyl va
mono- va di-C;-CyalkylaminoC;-C,alkyl.

7. Hop chét, hoic mudi cua nd, theo diém 1, trong d6 hop chét nay dugc chon tir

nhém bao gom:

2-(6-(metyl-(2,2,6,6-tetra-metylpiperidin-4-yl)amino)-pyridazin-3-yl)phenol;
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5-clo-2-(6-(metyl(1,2,2,6,6-pentametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol;
4-hydroxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)benzonitril;

2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-4-triflometyl-
phenol;

2-flo-6-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-phenol;
3,5-dimetoxy-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-
phenol;
4,5-dimetoxy-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-y1} -
phenol;
5-metoxy-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-phenol;
4,5-difluoro-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl1} -
phenol;
5-flo-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-pyridazin-3-yl}-phenol;
3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)benzonitril;
N-allyl-3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)benzamit;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(1H-pyrazol-1-
yl)phenol;
5-(5-metyl-oxazol-2-yl)-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-
pyridazin-3-yl}-phenol;

5-(4-hydroxymetyl)-1 H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(1H-imidazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametyl-piperidin-4-yl)amino)pyridazin-3-
yl)phenol;

5-(4-amino-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
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5-(4-amino-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;

5-(3-amino-pyrazol-1-yl)-2-{6-[metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)-amino]-
pyridazin-3-yl}-phenol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-(2-morpholino-
etyl)-1H-pyrazol-4-yl)phenol,

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-
pyrazol-4-yl)phenol;

5-(5-amino-1H-pyrazol-1-yl)-2-(6-(metyl-(2,2,6,6-tetrametyl-piperidin-4-yl)amino)
pyridazin-3-yl)phenol,;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-pyrazol-1-
yl)phenol;

2-(6-(piperidin-4-yloxy)pyridazin-3-yl)-5-(1 H-pyrazol-1-yl)phenol;

2-(6-(((2S,4R,6R)-2,6-dimetylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-pyrazol-1-
yl)phenol;

5-(1H-pyrazol-1-yl)-2-(6-(pyrolidin-3-yloxy)pyridazin-3-yl)phenol;
2-(6-((-2-metylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1 H-pyrazol-1-yl)phenol;
(S)-5-(1H-Pyrazol-1-yl)-2-(6-(pyrolidin-3-ylmetoxy)pyridazin-3-yl)phenol;
(R)-5-(1H-pyrazol-1-yl)-2-(6-(pyrolidin-3-ylmetoxy)pyridazin-3-yl)phenol;
2-(6-((3-flopiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)-phenol;
2-[6-(1,2,2,6,6-pentametyl-piperidin-4-yloxy)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
5-pyrazol-1-yl-2-[6-(2,2,6,6-tetrametyl-piperidin-4-yloxy)-pyridazin-3-yl]-phenol;
5-(1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1 H-pyrazol-4-
yl)phenol;

2-[6-(7-metyl-2,7-diaza-spiro[4.4]non-2-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
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2-[6-(2,7-diaza-spiro][ 3. 5]non—7;y1)-pyridazin-3 -yl]-5-pyrazol-1-yl-phenol;
2-[6-(1,7-diaza-spiro[4.4]non-7-yl)-pyridazin-3-yl]-5-pyrazol-1-yl-phenol;
2-(6-((3aR,6aS)-hexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)pyridazin-3-yl)-5-(1H-pyrazol-
1-yl)phenol;
5-pyrazol-1-yl-2-[6-(1,2,3,6-tetrahydro-pyridin-4-yl)-pyridazin-3-yl]-phenol;
3-metoxy-2-(6-(metyl(2,2,6-trimetylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(5-
metyloxazol-2-yl)phenol,
2-(6-((6S)-6-((S)-1-hydroxyetyl)-2,2-dimetylpiperidin-4-yloxy)pyridazin-3-y1)-5-(1H-
pyrazol-1-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-
yl)benzene-1,3-diol;
3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-
pyrazol-4-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-
pyrazol-4-yl)-3-(triflometoxy)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)-
3-(triflometoxy)phenol;
4-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-
(triflometoxy)phenyl)-1-metylpyridin-2(1H)-on;
3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-metyl-
1H-pyrazol-4-yl)phenol;

3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(5,6,7,8-
tetrahydroimidazo[1,2-a]pyridin-3-yl)phenol;

3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(pyridin-
3-yl)phenol;
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5-(1-xyclopentyl-1H-pyrazol-4-yl)-3-metoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol,;
3',5-dimetoxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-[1,1'-
biphenyl]-3-ol;
3-(benzyloxy)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(5-
metyloxazol-2-yl)phenol;
3-etoxy-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(5-
metyloxazol-2-yl)phenol;
3-(cyclopropylmetOX}-f)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin—4-yl)amino)-pyridazin—3-
y1)-5-(5-metyloxazol-2-yl)phenol;
2-metyl-5-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-1H-
benzo[d]imidazol-6-ol;
5-clo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenol;
2-(6-((2,2-dimetylpiperidin-4-yl)oxy)pyridazin-3-yl)-5-(1H-pyrazol-1-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-pyrazol-4-
yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyridin-3-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-4-(4,5,6,7-
tetrahydropyrazolo[1,5-a]pyrazin-3-yl)phenol,;
4-(1H-indol-2-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol;
4-(xyclopent-1-en-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol;

2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-4-(1H-pyrazol-3-
yl)phenol;
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4-(4-hydroxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)pyridin-2-ol;
4-(4-hydroxy-3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenyl)-1-
metylpyridin-2(1H)-on;
4-(4-hydroxy-3-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenyl)pyridin-
2-ol;
5-(1H-indazol-7-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol;
4-clo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-
4-yl)phenol;
4-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-
4-yl)phenol,;
5-flo-4-(1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)phenol;

5 -ﬂ0-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-_3 -yl)-4-(1H-pyrazol-
4-yl)phenol;
5-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-4-(1H-pyrazol-
5-yl)phenol;

mudi 9-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5,6-
dihydroimidazo[5,1-a]isoquinolin-8-ol hydroclorua;
4-hydroxy-3-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-N-((1-
metyl-1H-pyrazol-4-yl)metyl)benzamit;
4-(4-(hydroxymetyl)-1H-pyrazol-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;

mudi 3-flo-5-(2-metoxypyridin-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol hydroclorua;
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mudi 4-(3 -flo-5-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)pyridin-2(1H)-on hydroclorua;

mudi 4-(3-flo-5 -hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)-1-metylpyridin-2(1H)-on hydroclorua;
mudi 5-(3 -flo-5-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)-1-metylpyridin-2(1H)-on hydroclorua;

mudi 3-flo-5-( 1H-pyrazol-4-yl)-2-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-
yl)phenol hydroclorua;

mudi 5-clo-3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol hydroclorua;

mudi 3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1H-
pyrazol-4-yl)phenol hydroclorua;

mudi 3-flo-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-
metyl-1H-pyrazol-4-yl)phenol hydroclorua;

5-(5-metoxypyridin-3-y1)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)phenol;

5-(3-hydroxy-4-(6-metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)pyridin-2-ol;

4-(3-hydroxy-4-(6-metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
ylD)phenyl)pyridin-2-ol;

5-(6-metoxypyridin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)phenol;

5-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-
3-(triflometyl)pyridin-2-ol;

5-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-
1-metylpyridin-2(1H)-on;
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4-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-
I-metylpyridin-2(1H)-on;
5-(2-metoxypyridin-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-
3-yl)phenol;
4-(3-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenyl)pyridin-
2-o0l;

5-(6-(dimetylamino)pyridin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
4-(3-hydroxy-4-(6-((2,2,6,6-tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenyl)-1-
metylpyridin-2(1H)-on;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(pyrimidin-5-
yl)phenol;
5-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenyl)pyridin-3-ol;
1-xyclopropyl-4-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenyl)pyridin-2(1H)-on;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(1,2,3,6-
tetrahydropyridin-4-yl)phenol;
5-(xyclopent-1-en-1-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol;

5-(3,6-dihydro-2H-pyran-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
5-(imidazo[1,5-a]pyridin-7-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;

5-(imidazo[1,2-a]pyridin-7-y1)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
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2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(2-metylpyridin-4-
yl)phenol;
5-(1H-imidazol-2-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol;
5-(1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-
yl)phenol;

5-(imidazo[1,2-a]pyrazin-3-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(5,6,7,8-
tetrahydroimidazo[1,2-a]pyrazin-3-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(4-metyl-1H-
imidazol-2-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-y1)-5-(1-metyl-1H-
imidazol-4-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(1-metyl-1H-
imidazol-5-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(4-nitro-1H-
imidazol-2-yl)phenol;
2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)-5-(2-metyl-1H-
imidazol-4-yl)phenol;
5-(1,2-dimetyl-1H-imidazol-4-yl)-2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)phenol;
1-(3-hydroxy-4-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-yl)amino)pyridazin-3-yl)phenyl)-
1H-pyrazol-4-carboxamit;

2-(6-((3aR,6aS)-5-metylhexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)pyridazin-3-y1)-5-(1H-
pyrazol-4-yl)phenol,
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4-(3-hydroxy-4-(6-(5-metylhexahydropyrrolo[3,4-c]pyrrol-2(1H)-yl)pyridazin-3-
yl)phenyl)-1-metylpyridin-2(1H)-on.

8. Dugc phdm chira luvgng c¢6 hiéu qué didu tri bénh cia hop chét theo didm bAt ky
trong s6 cac diém 1 dén 7, hodc mubi duogc dung cta chiing va mot hodc nhiéu chit mang
dugc dung.

9. Dugc phém dé diéu tri, ngin nglra hoic cai thién tinh trang lién quan dén sy thiéu
hut SMN, chtra lwgng ¢6 hidu qua ctia hop chit hoic mudi cia nd theo diém bat ky trong
s6 cac diém 1 dén 7.

10.  Duogec phém dé didu tri, ngin ngira hoic cai thién tinh trang lién quan dén su thiéu
hut SMN, chtra lugng c6 hiéu qua ctia hop chét hodc mudi ciia né theo diém bat ky trong
sb cac diém 1 dén 7, trong d6 tinh trang lién quan dén sy thiéu hut SMIN da néu 1a bénh
teo co tay.

11.  Hop chit, hoic mudi ciia n6, 5-(1H-pyrazol-4-y1)-2-(6-((2,2,6,6-
tetrametylpiperidin-4-yl)oxy)pyridazin-3-yl)phenol, trong d6 hgp chit niy c6 cong thic:

NH

12. Duogc phém chura lugng ¢6 hi€u qua diéu tri bénh cua hop chét theo didm 11, hodc
mubi dugce dung ctia chting va mdt hojic nhiéu chét mang dugc dung.

13. Duoc phém dé didu tri, ngdn ngira hodc cdi thién tinh trang lién quan dén su thiéu
hut SMN, chira lugng c¢6 hiéu qua cta hop chit hodc mubi ctia né theo diém 11.

14.  Dugc phim dé didu tri, ngin ngira hodc ci thién tinh trang lién quan dén su thiéu
hut SMN, chtta lugng c6 hi¢u qua cta hop chit hodc mubi cia né theo didm 1 1, trong d6
tinh trang lién quan dén su thiéu hut SMN di néu 1a bénh teo co tuy.

15.  Hop chét, hodic mubi cua no, 2-(6-(metyl(2,2,6,6-tetrametylpiperidin-4-
yl)amino)pyridazin-3-yl)-5-(1H-pyrazol-4-yl)phenol, trong d6 hop chét nay c6 cong thirc:
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NH

16.  Duoc phim chira lwong c6 hiéu qua didu tri bénh cua hop chét theo diém 15, hoic
mubi duoc dung ctia ching va mét hoic nhiu chét mang dugc dung.

17.  Dugc pham dé didu tri, ngin ngira hodc cai thién tinh trang lién quan dén su thiéu
hut SMN, chtra lwgng c¢6 hiéu qua ctia hop chat hoic mudi cua né theo diém 15.

18.  Dugc pham dé diéu tri, ngin ngira hodc cai thién tinh trang lién quan dén su thiéu
hyt SMN, chtta lugng c6 hiéu qua ctia hop chit hoic mudi cia né theo diém 15, trong d6

tinh trang lién quan dén sy thiéu hut SMN d4 néu 12 bénh teo co tuy.

-268-





