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Linh vie k§ thuit dwoc dé cap

Séng ché d& cap dén duoc chét, duge phim, va céc phuong phap dé didu tri cic
tinh trang bénh ctia tim va dwong ho hip, bénh than, bénh gan, loan dudng co, céc rbi
loan xo héa, chimg dau, chimg thiéu méu cuc bd hoic ton thwong ti twéi mau do thiéu
mau cuc bd, va bénh ung thu, cling nhu dé e ché kénh ion dién thé thy thé tam thoi C6

(Transient Receptor Potential C6 ion channel - TRPC6).

Tinh trang k§ thuét ciia sing ché

C6 rét nhidu loai protein kénh ion ton tai c6 chirc ning diéu chinh dong ion di
qua mang t& bao. Su biéu hién va chirc ning thich hop ciia cic protein kénh ion nay 1a
yéu t§ cin thiét dé duy tri chirc ning té bao, su két ndi trong té bao, va v.v... Mot khia
canh quan trong dé dat duoc su can béng ndi md té bao 12 viéc duy tri néng d6 ion thich
hop trong céc loai t& bao khac nhau trong qua trinh phat trién va dép tmg véi cic kich
thich khéc nhau. Mot sb Iugng 16n cac loai kénh ion khéc nhau hoat dong dé duy tri su
can biang ndi mo té bao bing cach di chuyén céc ion di vao va di ra khoi cic té bao di
qua mang huyét trong, va di chuyén bén trong cic t& bao bang céch di chuyén céc ion
di qua mang cua cédc vi co quan ndi bao, vi dy, mang ludi ndi chét, lué6i co tuong, ty thé
va cdc vi co quan nhép bao bao gém thé noi bao (endosome) va tidu thé (lysosom). R4t
nhiéu bénh khéc nhau 13 két qua cua viéc 16i loan dién thé mang hodc sy van chuyén
canxi bét thudng. Dya vao vai trd trung tAm cia cdc kénh ion trong viéc diéu bién dién
thé mang va dong ion trong céc té bao nén viéc x4c dinh cic chét c6 thé thic diy hodc
trc ché céc kénh ion cu thé dudi dang cong cu nghién clru va céc chét c6 thé c6 tic dung
tri liéu dang nhan duoc sy quan tim 16n.

Mot kénh nhu vay 1a kénh TRPC6. TRPC6 thude ho 16n cua ciac kénh ion TRP
(xem tai liéu: Desai et al, 2005 Eur J Physiol 451:11-18; Clapham et al, 2001 Nat
Neurosci 2:387-396; Clapham, 2003 Nature 426: 517-524; Clapham et al, 2002
TUPHAR Compendium). TRPC6 1a kénh c¢6 kha ning thAm canxi, cu thé 12 kénh cation
c6 thé thdm canxi khong chon loc. Ngoai céc ion canxi, cdc kénh TRPC6 c6 kha ning

thdm c4c ion khac, vi du natri. Do d6, cdc kénh TRPC6 khong chi didu bién ndng do
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canxi ndi bao, ma con diéu bién dién thé mang bing cich diéu bién dong cation bao gdm
cac ion canxi va natri. Mac du cic kénh cation khdng c6 tinh chon loc nhu TRPC6 diéu
bién, trong s6 céc yéu tb khac, dong ion canxi, nhung chiing c6 co ché khac véi céc kénh
c6 cdng hidu dién thé. Thong thudng, cic kénh canxi c6 cdng hiéu dién thé nay dép vng
v&i sy khir phéan cuc ctia hidu dién thé qua mang va c6 thé mé mang ra dé cho phép dong
canxi tir mdi trudng bén ngodi té bao di vao va 1am ting nhanh chéng mic canxi ndi
bao. Nguoc lai, cac kénh cation khong chon loc nhu TRPC6 thudng cé céng tai nap tin
hiéu, kéo dai va tao ra it céc thay ddi nhanh chéng vé ndng d6 ion. Chiing thé hién hoat
tinh ting 1én khi ddp ng v6i sy san xut phéan tir truyén tin thir hai, diaxylglyxerol
(Hofmann et al, 1999). Ngoai ra, TRPC6 c6 thé dap tmg v6i cac thay ddi vé 4p suét. Su
khac nhau v& co ché néu trén thudng di kém véi sy khac nhau vé ciu trdc giita cdc kénh
cé céng hiéu dién thé va céc kénh c6 thé thAm cation. Do d6, mic du nhiéu kénh khic
nhau cling hoat dong dé didu hoa dong ion va dién thé mang trong cic loai té bao khic
nhau va d4p ng véi nhiéu kich thich khac nhau nhung diéu quan trong 12 x4c dinh dugc
su khiac nhau co ban gifta chu tric, chirc nang Vz‘} co ché ctia cdc nhém kénh ion khic
nhau nay.

Chirc ning cia TRPC6 da duoc goi ¥ dén, trong sd cac chirc ning khéc, 13 diéu
bién truong luc tao mé co. TRPC6 dugce biéu hién v&i mic cao trong céic té bao co tron,
té bao co tron mach, té bao co tim, cic d6ng mach phdi, ddng mach chu, tim, gan, nio,
va than. Sy biéu hién TRPC6, cong véi céc thir nghiém da tién hanh trén chudt nhat bi
bat hoat TRPC6 va nudi ciy té bao, dd goi § ring TRPC6 c6 thé cung cép dich hitu ich
& diéu trj ching ting huyét 4p va cdc tinh trang bénh khac cia tim va mach, tién san
giat.

Kénh TRPC6 bi d6t bién & ngudi c6 thé gay ra tinh trang viém cu than xo hod
khu trd ting phén (FSGS - focal segmental glomerulsclerosis) (Winn et al, 2005, Reiser
et al, 2005). C4c dot bién nay duoc xép loai 12 cdc d6t bién lam tdng chuc nang (Reiser
et al, 2005), cling di ¢é gy bénh. Ngoai ra sy biéu hién TRPC6 gia ting thudng gin
kém véi hoi chimg hu than, bénh cu than sang thwong t6i thiéu, va bénh than do d4i
thdo dudong (Moller et al, 2006, Ilatovskaya et al, 2013, Thilo et al, 2011)., hodc céc tinh
trang bénh khic cia thén.

Duya trén sy biéu hién va chic ning trong qué trinh truyén tin hiéu TGF-B,
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TRPC6 ciing dugc cho 1a déng vai trd quan trong trong céc tinh trang bénh ho hép, tinh
trang tdi hep, bénh gan, loan dudng co, cac rdi loan xo héa, ching dau, chung thiéu méu
cuc bd va tbn thwong tai tudi méau do thiéu mdu cuc bd, va mot sb dang nhét dinh cta
bénh ung thu.

Yue va céc ddng tic gia dd nghién ctru vai trd ctia céc kénh TRPC6 trong viéc
diéu bién sy tang sinh cla té bao co tron & dong mach phéi ma c6 thé din t6i tinh trang
taing huyét 4p d6ng mach phdi ty phit (IPAH - idiopathic pulmonary arterial
hypertension). Bénh phi dai trung tdm mach phéi do sy ting sinh té bao co tron dong
mach phdi (PASMC - pulmonary artery smooth muscle cell) qua mirc gay ra 1a nguyén
nhan chinh lam cho stc chiu dung ctia mach phéi tang 1én & cac bénh nhéin mic IPAH.
Céc tac gia da phat hién ra réng TRPC6 duoc biéu hién & mitc cao va TRPC3 dugc dugc
biéu hién rat it & PASMC dugc phan 14p tir mo phdi ngudi khée manh. Tuy nhién, trong
m6 phdi & cdc bénh nhan mac IPAH, sy biéu hién ARN théng tin va protein ciia TRPC3
va TRPC6 tang 1én dang k& so v&i cdc bénh nhén c6 huyét 4p binh thudng. Hon thé nita,
sy ting sinh cia cac té bao PASMC thu dwoc tir cdc bénh nhan IPAH giam d4ng ké sau
khi 0 véi TRPC6 siRNA. Dya trén cic két qua nay, céc téc gia da két luan ring TRPC6
c6 thé déng vai trd quan trong trong viéc diéu bién sy ting sinh PASMC hop 1y, va su
181 loan diéu hda TRPC6 c6 thé din t&i sy tang sinh PASMC ting 1én va su phi dai trung
tdm mach phéi duoc quan sit ¢ cdc bénh nhan IPAH (Yu et al, 2004 Proc Natl Acad Sci
101(38):13861-6). Mot co s& khéc dugc dwa ra 1a két qua quan st thdy ring & cdc bénh
nhan IPAH, tin suét xuét hién sy da hinh cua nucleotit don trong doan khoi dau cua
TRPC6 ma 1am ting sw biéu hién cao hon déng ké so vdi céc d6i twong binh thudng
(Yue, et al, 2009 Circulation 119: 2313-22).

Mbt bang chimg khac cho thay c6 sy réi loan diéu hoa TRPC6 & cdc bénh nhin
IPAH &én tir céc nghién ctu d6i véi bosentan, mdt phan tir phong bé thu thé kép
endothelin, ma d3 dwoc sir dung trong 1am sang dé diéu trj IPAH. Chét @c ché nay lam
giam sy ting sinh cia cic PASMC, nhung co ché xuét hiéri tdc dung nay thi chua rd
rang. Piéu ddng quan tAm 13, hop chét bosentan 1am giam su ting sinh PASMC va cling
1am giam sw biéu hién TRPC6 & md phdi ciia bénh nhan IPAH (Kunichika et al, 2004
Am J Respir Crit Care Med 170(10):1101-7).

Su gia tang biéu hién mRNA va protein cia TRPC6 & cdc dong mach phdi xa va
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céc anh huéng twong ty khi cho chudt tiép xic 1au dai véi khéi thubc (CS - cigarette
smoke) ciing dwoc quan sat thiy khi str dung cdc PASMC in vitro. Viéc xi 1y cic té bao
PASMC chu6t nhit d nudi ciy biang nicotin didu hoa ting sw biéu hién TRPC6 vi lam
ting murc canxi ndi bao, cd hai hién tugng nay déu dwoc 1am giam bang c4ch 1am cAm
TRPC6 siRNA (Wang et al, 2014 Am J Physiol Cell Physiol 306:C364-73). Cac két qua
ndy goi ¥ dén vai trd ctia TRPC6 trong t6n thuong phdi do CS gy ra.

Céc bang chimg d3 cho thdy vai trd cia TRPC6 trong céc 161 loan khéc ciia phéi.
Trong dai thuc bao phé nang thu duoc tir cdc bénh nhan bi bénh phéi tic nghen man tinh
(COPD —chronic obstructive pulmonary disease), sw biéu hién TRPC6 duoc phat hién
thay cao hon so véi cdc dbi ching (Finney-Hayward et al, 2010 Am J Respir Cell Mol
Biol 43:296-304). Trong céc té bao biéu m6 u xo nang ¢ nguoi, dong canxi di vﬁovduorc
diéu bién boi TRPC6 ting mot cich bat thuong va c6 thé gop phin vao viéc ting tiét
dich nhiy. siRNA-TRPC6 c6 kha ning 1am gidm dong canxi di vao bét thudng nay
(Antigny et al, 2011 Am J Resp Cell Mol Biol, 44:83 — 90). Trong céc nguyén bao s¢i
phéi & chudt, hoat dong tién xo héa cua PDGF‘phu thudc vao su hoat héa cua TRPC6,
diéu ndy goi ¥ ring viée e ché TRPC6 c6 thé 1am giam sw xo héa phdi (Lei et al, 2014
Biomaterials 35:2868-77). Vai trd ctia TRPC6 trong chirc ning ctia té bao mang trong
phdi dd dwoc thdy ro trén mé hinh phdi chudt bi phit do sy téi twéi mau do thiéu mau

cuc bg gy ra va viém do lipopolysacarit gdy ra trong d6 su thiéu hut TRPC6 ¢6 thé 1am

gidm thuong ton cua phdi bang cdch bdo vé chirc ndng rao céan cua mang trong

(Weissmann et al, 2011 Nat Comm, 3:649-58 va Tauseef et al, 2012 J Exp Med
209:1953-68).

Cic nghién ctru gin day ciing goi ¥ dén vai trd cia TRPC6 trong céc tinh trang
bénh khic cia tim, bao gdm phi dai tim. Tim ctia cdc bénh nhan bi bénh 1y gisn co tim
biéu hién TRPC6 mRNA cao hon so v6i tim & cdc dbi tuwong binh thuong (Kuwahara et
al, 2006 J Clin Invest 116:3114-26). Trén md hinh chudt bi phi dai tim, mtc ARN thong
tin cuaa TRPC6 trong tim tang do qud tai dp luc (Kuwahara et al, 2006 J Clin Invest
116:3114-26), do viéc diéu tri bang isoproterenol 1au dai (Xie et al, 2012 Nat Commun
3:1238), va do bénh 1y co tim ure huyét gay ra boi thit thuat cit bo mot phn than (Xie
et al, 2015 J Am Soc Nephrol 26:1150-60). Ngoai ra, su biéu hién qué muc chi déc hiéu

tim cia TRPC6 & cdc té bio co tim cia chudt chuyén gen ciing gy phi dai tim va tir
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vong trudc khi trudng thanh cho nhitng con chudt nay (Kuwahara et al, 2006 J Clin
Invest 116:3114-26).

Wu va cdc ddng nghiép da phat hién ra ring chudt chuyén gen biéu hién TRPC6
am tinh troi theo cach dic hiéu tim c6 ddp ing phi dai tim tit dAn sau khi truyén chét
chit van thin kinh noi tiét hodc Lip lai finh trang qué tai 4p luc, diéu nay cho thiy rang
TRPC6 12 mot thanh phan cua cac phirc hop kénh ma 1a céc chat didu bién thiét yéu su
phi dai (Wu et al, 2010 Proc Natl Acad Sci, 107:7000-05). C4c duoc chét phan tr nho
nhdm dich TRPC6 gn day ciing d4 bt dau cho thiy tiém ning ciia minh trong viéc didu
tri c4c tinh trang bénh cua tim. Vi dy, Seo va céc ddng nghiép da chig minh ring cic
chat dbi khang TRPC6 va TRPC3 (GSK2332255B va GSK833503A) thé hién tic dung
trc ché phu thudc 1idu dbi véi qua trinh truyén tin hiéu gy phi dai té bao & cdc té bao co
tim & tré so sinh va ngudi truong thanh (Seo et al, 2014 Proc Natl Acad Sci 111:1551-
1556). Tuong tu, chudt thiéu hut TRPC6 ciing duoc bao vé tranh dwgc sy phi dai tim do
isoproterenol gy ra (Xie et al, 2012 Nat Commun 3:1238).

Viéc lam giam hoat tinh ctia TRPC6 c6 thé dem lai loi ich trong diéu tri céc bénh
tim mach. In vitro, ing suét cit ngiu nhién d6ng mach s& giy cam ting lam cho mirc
TRPC6 mRNA ting 1én & cic té bao mang trong mach (EC - endothelial cell) & ngudi
so vé6i diéu kién chdy bao v¢ dong mach (Thilo, et al, 2012 Hypertensioﬁ 59:1232-40).
Sy di chuyén cia EC 1a yéu t& quan trong cho viéc 1am lanh vét thwong sau khi dong
mach bi tdn thwong, va viéc ic ché sy di chuyén EC duoc diéu bién boi
lysophosphatidylcholin dugc ngdn ngua in vitro trong céc té bao ¢ chudt thiéu hut
TRPC6. Ngoai ra, ché d6 n nhiéu cholesterol két hop v6i ton thuong d6ng mach canh
khong anh hudng dén qua trinh 13m 1anh vét thwong & chudt thiéu hut TRPC6 khi so
sanh v6i cdc d6i chung kiéu dai (Rosembaum et al, 2015 J Vasc Surg 62:1040-47 va
Chaudhuri et al, 2008 Mol Biol Cell 19: 3203-11). Tuong tu, tdn twong do giin n& béng
& céc dong mach vii bén trong co thé nguoi dan t6i mitc TRPC6 mRNA cao hon so véi
cac dong mach khong bi gidn (Bergdahl et al, 2005 Am J Physiol Cell Physiol 288:C872-
80). Qua trinh chét theo chwong trinh ciia c4c té bao mang trong lién quan dén viéc khai
phét va tién trién cta céc tén thwong vita xo dong mach, va qué trinh chét theo chuong
trinh do lipoprotein ty trong thip gy ra ctia cdc EC dong mach canh ¢ ngudi dwoc chimg

minh 13 phu thuéc vao TRPC6 (Zhang et al, 2015 Sci Rep 5:9401-10). Trong mo hinh
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chudt bi thiéu méu cuc bod nio trude, cic mitc TRPC6 mRNA tang 1én trong cic SMC
mach va c¢6 mdi twong quan véi viéc dong m4u nio gidm (Johannson et al, 2015 Acta
Physiol 214:376-89).

Céc nghién ctru dugc tién hanh boi Reiser, Winn, va Schlondorff d3 x4c dinh
duoc cdc dot bién cia TRPC6 gy bénh FSGS ¢ cdc bénh nhan (Reiser et al, 2005 Nature
Genet 37:739-744; Winn et al, 2005 Science 308:1801-1804; Schlondorff et al, 2009
Am J Physiol Cell Physiol 296:C558-69). Cac nghién ctru sau d6 cfing da xac dinh duoc
cic dot bién bd sung ctia TRPC6 giy ra hoi ching hu than khéng steroit (C. Sadowski
et al, 2014 J Am Soc Nephrol 26:1279-89). Cac nghién ctru khdc da chirng minh rang
TRPC6 d6ng vai trd quan trong chirc ning clia té bao c6 chan thdng qua viéc kiém soat
dong canxi di vao va yéu td trung tAm ciia viéc hoat héa té bao T di hoat héa trong d6
dong di qua kénh nay ting 1én khi c6 tén thwong & than va gy ra bénh protein niéu (tinh
trang c6 protein trong nudc tiéu) (Moller et al, 2007 J Am Soc Nephrdl 18:29-36 va
Schléndorff et al, 2009 Am J Physiol Cell Physiol 296:C558-69). Ngoai cdc dot bién
thém chirc ning, viéc biéu hién TRPC6 ciing d3 quan st thdy tang 1én & céc bénh nhan
méc bénh than man tinh bao gém FSGS, bénh cau than sang thuong tbi thiéu, viém ciu
than mang, va bénh than do déi thdo duong (Moller et al, 2007 J Am Soc Nephrol 18:29-
36 va Thilo et al, 2011 Nephrol. Dial. Transplant 27:921-9) ciing nhu & md hinh chu6t
bi tén thwong té bio c6 chan (Moller et al, 2007 J Am Soc Nephrol 18:29-36). Chudt
thiéu hut TRPC6 dd dwoc chimg minh bi albumin niéu (nuéc tiéu cé albumin) do
angiotensin II (Ang IT) gay ra (Eckel et al, 2011 J Am Soc Nephrol 22:526-35) trong khi
d6 viéc bidu hién cdc dot bién Gof & ngudi dic hiéu té bao c6 chan & chudt chuyén gen
gdy ra tinh trang albumin niéu va cdc ton thwong & cau than (Krall et al, 2010 PLoS
ONE 12859 va Canales et al, 2015 Brit ] Medicine Med Res 5:1198-1212). Do d6, viéc
ttc ché TRPC6 c6 thé hitu ich trong diéu tri cdc bénh than man tinh. C4c phét hién nay
khong chi goi ¥ ring TRPC6 thuong cé chirc nang duy tri chirc ning thich hop cho than
ma con ngu ¥ ring TRPCG 12 hguyén nhén cy thé gy ra it nht mot s§ truong hop mic
FSGS nhét dinh. Dya trén vai trd twong tu cia TRPC6 trong chirc ning ciia than, cic
hop chét Gc ché TRPC6 c6 thé duoce st dung trong diéu tri hodc 1lam giam céc bénh hodc
tinh trang bénh man tinh do (toan bd hoic mét phan) sy rbi loan chirc ning cia TRPC6

gay ra. Do d6, cdc hop chét tic ché TRPC6 c6 thé dugc st dung dé diéu tri hodc 1am
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giam céc tri€u chiing ctia bénh than (vi du, tang huyét ap, protein ni€u, v.v..), bat ké
nguyén nhan giy bénh. _

TRPC6 duoc biéu hién trong co tir cung va nhau thai khi mang thai (Ku et al,
2006 J Soc Gynecol Investig 13:217-225; Clarson et al, 2003 J Physiol 550:515-528).
Vi vay, TRPC6 c6 thé gép phan duy tri trwong luc tao co thich hgp trong nhau thai
va/hogic duy tri bio thai thich hop va huyét 4p ngudi me khi mang thai.

Cic bang chimng dwoc tim thiy gan diy da ngu ¥ rang TRPC6 c6 mit & mot sd
dang nhét dinh cta bénh ung thu. M6t vai nhém nghién ctru da thiét lap dugc rfmg sur
biéu hién TRPCS tang 1én & céc té bao duoc 14y tir bénh nhan bj bénh u nguyén bao than
kinh dém da dang, mot dang phé bién nhét va khong chita khoi cua bénh ung thu ndo
(Chigurupati, et al, 2010 Cancer Res, 70:418-427; Ding et al, 2010 J Natl Cancer Inst,
102:1052-1068). Tuong tw, Ding va céc ddng tic gia d4 phat hién thiy mfrc TRPC6 tdng
& céc t& bao u thin kinh dém & ngudi, va trc ché TRPC6 bing dugc chét hoic bing mot
dot bién 4m tinh troi s& e ché su sinh trudng ciia té bao in vitro. Trong md hinh ghép
khéc loai u thin kinh dém & ngudi, sy biéu hién TRPC6 am tinh troi dugc didu bién béi
lentiviral & céc té bao u trudc khi cdy ghép dudi da hoic trong so lam giam thé tich u
Kkhi so v&i cdc dbi chung (Ding et al., J. Natl. Cancer Inst,2010, 102, 1052-1068). Cic
mirc TRPC6 gia ting ciing duoc phat hién thay 13 thudng di kém véi bénh ung thu cd tur
cung (Wan et al, 2012 Onco Targets Ther 5:171-176), bénh ung thu vi (Dhennin-
Duthille et al, 2011 Cell Physiol Biochem 28:813-822), caxinom té bao than (Song et
al, 2013 Mol Biol Rep 40:5115-5122), caxinom té bao vay dau vi cb (de Quiros, et al,
2013 BMC Cancer 13:116-127), va caxinom té bao vay thuc quan (Zhang et al, 2013
Med Oncol 30:607), trong s6 cic bénh khac. Trong té bao trong bénh caxinom té bio
gan, dd ching minh duoc ring dugc chit doxorubixin, viéc lam giam oxy huyét, va
chiéu xa ion héa déu 1am tang sy biéu hién TRPC6 mRNA, va TRPC6 duoc phat hién
thdy v6i mitc cao hon & cdc mé u so v6i cic u khéng lién quan. Mirc TRPC6 gia ting
do viéc khang thubc s& dugc 1am giam bing cdch lam cam (lam mAt chirc ning/hoat
tinh) cia TRPC6 ARN in vitro. Viéc phan phdi lentivirut mang ARN kep tc ngan dic
hiéu TRPC6 vio trong c4c t& bao u Huh7 trude khi ciy ghép & md hinh chudt ghép khac
loai duéi da 1am giam sy phét trién cta u va 1am cho cdc u nay nhay véi doxorubixin

(Wen et al, 2016 Sci Rep 6:23269). Cac phat hién nay da goi y rang TRPC6 c6 thé 1a
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dich diéu tri dem lai nhiéu htra hen cho viéc diéu tri c4c bénh ung thur.

Céc bénh gan bao gém viém gan nhiém mé& khéng do ruou cé thé diéu tri duoc
bang cich 1am giam hoat tinh cia TRPC6. Viéc gidm oxy huyét 1am ting sy biéu hién
TRPC6 & dong té bao hinh sao & gan ngudi so véi didu kién oxy binh thudng. Bang céch
str dung céc té bao ndy, viéc 1am cAm TRPC6 ARN s& didu hoa giam cac san phAm phién
ma cho alpha actin va collagen 1A1 & co tron, cd hai phan tir nay li€n quan dén su xo
héa, d& dép ung vé6i tinh trang giam oxy huyét (Iyer et al, 2015 Exp Cell Res 336:66-
75).

Viéc tic ché TRPC6 c6 thé dem lai c4c loi ich cho cdc bénh nhén bi bénh loan
dudng co Duchenne (DMD). Trén mé hinh DMD mdx/utrn* st dung cac té bao co tim
d phan lap, viéc thiéu hut TRPC6 s& khdi phuc luc co dugce kich thich béi tmg suit va
dap tmg canxi tho4ng qua vé mirc binh thudng khi so véi chudt c6 gen TRPC6 kiéu dai,
didu nay goi ¥ ring TRPC6 s& bao vé dwoc chirc ning clia tim & cdc bénh nhin DMD
(Seo et al, 2014 Circ Res 114:823-32).

Céc r6i loan xo héa c6 thé duge xt Iy bﬁng céc chét tirc ché TRPC6. Su bidu hién
qud mirc cia TRPC6 gy hoat héa céc nguyén bao soi co dong thoi viéc loai bé TRPC6
s& 1am giam sw chuyén d6i nguyén bao soi co do yéu td sinh truéng chuyén d6i beta gay
ra. Ngodi ra, chudt thidu hut TRPC6 thé hién kha nang 1am lanh vét thuong & da va tim
giam (Davis et al, 2012 Dev Cell 23:705-15).

Céc chét &rc ché TRPC6 c6 thé hiru ich trong diéu tri ching dau. Sy phan phdi
vao tiy céc oligonucleotit d6i nghia véi TRPC6 1am giam sy ting san do céc kich thich
co hoc, nhugc trrong, va nhiét gy ra & md hinh ching dau tién 1am sing (Alessandri-
Haber et al, 2009 J Neurosci 29:6217-28).

Viéc diéu bién chic nang cua TRPC6 da tao ra cach thiic diéu bién sy can bﬁng
canxi ndi mo, can béng natri ndi md, mirc caxin ndi bao, sy phan cuc mang (dién thé
mang nghi), va/hodc mirc cation trong té bao. Cc hop chit ma c6 thé diéu bién mot
hoic nhiéu chirc ning ciia TRPC6 hitu ich ¢ nhidu d3c tinh bao géni, nhung khong gibi
han &, duy tri sy can b%lng canxi ni mo, duy tri sy can béng natri ndi mo, diéu bién murc
canxi ndi bao, diéu bién su phén cuc mang (dién thé mang); diéu bién cdc mirc cation;
va/hodc diéu tri hodic ngan ngura cdc bénh, céic rdi loan hodc céc diéu kién bénh ge"m Vol

sy can bang canxi ndi md, su can bang natri ndi md, réi loan can bang canxi hodc natri

-8-
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ndi mé, hodc sy phan cuc/ting phin cyc mang (bao gdm gidm va ting kich thich),
va/hoac diéu tri hodc ngan ngira cic bénh, cac r6i loan, ho#c céc tinh trang bénh gafm Vo1l
su diéu hoa hoic rbi loan diéu hda sy biéu hién hoic chitc ning ciia TRPCS.

C6 nhu cu vé céc chat dbi khang TRPC6 c6 d¢ chon loc cao dé diéu tri cdc bénh

hoac cédc rdi loan ma c6 thé dugc lam giam bang céch di€u bien TRPC6.

Ban chit k§ thuit ciia sing ché

Séng ché d& xuét cc hop chit méi diéu bién TRPC6 va do d6, hitu ich dé diéu
trj rAt nhiéu bénh va cdc rdi loan khac nhau ma c6 thé duoc 1am giam nho viéc didu bién
TRPC6 bao gdm ting huyét 4p, tién san giat, tinh trang t4i hep, tinh trang bénh ctia tim
hodc duong ho hép, bénh than, bénh gan, loan dudng co, cic r6i loan xo héa, chiing dau,
chung thiéu mdu cuc bd hoic tén thuong tai tudi méau do thiéu'mévu‘ cuc bg, va bénh ung
thu. Sang ché ciing d& xuit dugc phdm chira cic hop chét niy, phuong phap st dung
céc hop chat nay trong diéu tri rat nhidu bénh va c4c rbi loan khic nhau, quy trinh diéu
ché cac hop chét nay va cdc san phim trung gian hitu ich trong cdc quy trinh nay.

Theo mot phuong 4n (phuong 4n thir nhét), sang ché dé xuét hop chit c6 cong
thuc (I),

ey

trong d6

L khong c6 mat hoic 1a metylen hodc etylen;

Y 12 CH hoéc N;

A la CH hoic N;

R! dwoc chon tir nhém bao gdm:
C1.6alkyl dwoc thé tiy ¥ bang 1 dén 3 nhém doc 18p dugc chon tir nhém bao gém
halo, Cs.sxycloalkyl va OCs.sxycloalkyl;
phenyl dwoc thé tiiy ¥ bang 1 dén 3 nhém ddc 1ap dwoc chon tir nhém bao gbm

9-
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CF3, halo, Cs.sxycloalkyl, OCs.sxycloalkyl, OCi.salkyl dugc thé tiry ¥ bang 1 dén
3 nhém halo; va
Cs.sxycloalkyl duoc thé thy ¥ bang 1 dén 3 nhém ddc 1ap duge chon tir nhém bao
gdm halo va Cy.ealkyl dugc thé thy ¥ bang 1 dén 3 nhém halo;
R? dugc chon tir nhém bao gém H, Cisalkyl, OCF3, Csexycloalkyl, OCi.salkyl, OCs.
exycloalkyl;
R? dwoc chon tir nhém bao gdm H, Ciealkyl, Cs.exycloalkyl, OCs.¢xycloalkyl; trong d6
mdi trong s6 C1.salkyl, Cs.exycloalkyl, OCs.sxycloalkyl ctia nhém R? ¢6 thé duoc thé tuy
v b.'?mg 1 d@n 3 nhém doc 1ap véi nhau dugce chon tir nhém bao gém halo, OH, OC;.
salkyl , SCi.salkyl, N(Ci.6alky)2; va trong d6 mét dén ba nguyén tir cacbon clia Cr.ealkyl
ctia nhém R? c6 thé dugc thay thé tiy ¥ bang 1 hodc 2 nhém duge chon tir nhém bao
gém NH, N(Ci-salkyl), O, va S;
mbi R* va R doc 1ap duoc chon tir nhém bao gém H hoac Ci.salkyl;
R3 va R* ¢6 thé ciing v6i nguyén tir ma chiing gén vao dé tao ra vong carboxyclyl c6 3
dén 9 canh tiy ¥ c6 thé chira 1 d&én 3 nguyén tir khéc loai dwoc chon tir nhém bao gbm
N, O, va S; hoac
R3 va RS ¢6 thé ciing nhau tao ra vong hai vdng c6 3 dén 9 canh tiiy ¥ c6 thé chira 1 dén
3 nguyén tir khic loai dugc chon tir nhém bao gf)m N,O,vas;
RS dugc chon tir nhém bao gébm H, Cisalkyl, CN, CFs;, OCF3, Cssxycloalkyl, OCi.
salkyl, va OCs.6xycloalkyl;
R dwoc chon tir nhém bao gém H va OC-salkyl;
hodc mudi dugc dung cta nd.
Theo phuong dn khac (phuong 4n thir hai), sdng chévdé xuét hop chit theo phwong
4n thtt nhat néu trén, trong d6
R! dugc chon tir nhém bao gdm:
Cisalkyl duoc thé tiy ¥ bing 1 dén 3 nhém d6c 1ap duoc chon tir nhém bao gdm
halo, Cs.¢xycloalkyl;
phenyl duoc thé ty ¥ bing 1 dén 3 nhém d6c 14p duoc chon tir nhém bao goém
CF3, halo, OCs.6xycloalkyl, va OC1.salkyl duoc thé tiy ¥ bang 1 dén 3 nhém halo;

va

Cs.sxycloalkyl duoc thé thy ¥ bang 1 dén 3 nhém halo;
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R? 1a OCialkyl;
R? dugc chon tir nhém bao gom H, C1-6a1kyl dwoc thé thy ¥ bang OH hoic OCi.salkyl,
R*1a H;
R 1a H;
R? va R* ¢6 thé ciing v6i nguyén tir ma chiing gin vio d tao ra vong carboxyclyl c6 3
dén 9 canh tuy y c6 thé chtra 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gém_
N va O; hoac
R3 va R® ¢6 thé ciing nhau tao ra vong hai vong c6 3 dén 9 canh ty ¥ co thé chira 1 dén
3 nguyén tir khac loai duoc chon tir nhém bao gdbm N va O;
R® duoc chon tir nhém bao g@)m H, Cisalkyl, OCi.6alkyl, va OC3-6xycloalky1,
R’ duoc chon tir nhém bao gdm H va OC.galkyl; | |
hoac mudi dugc dung cia nd.

Theo phuong 4n khac (phuong én thir ba), sang ché d& xuit hop chit theo phuong
4n th nhat hozc tht hai néu trén, trong d6
AlaCHva Y laN; hoic
Ala CH va Y 1a CH; hoidc
AlaNvaYlaCH;
hodic mudi dugc dung cda né.

Theo phuong 4n khéc (phwong 4n thir tw), sang ché dé xuit hop chat theo phuong
4n bat ky trong sd cdc phwong 4n tir thir nhat dén thit ba néu trén, trong d6
R! dugc chon tir nhém bao gdm phenyl duoc thé tly ¥ bing nhém duoc chon tir nhém
bao gdm CFs, OCF3, halo, OCs.sxycloalkyl, va OC1.salkyl dugc thé tiy ¥ bing 1 dén 3
nhém halo; va,
R? 1a OCy-¢alkyl;
R? duoc chon tir nhém bao gdm H, Cisalkyl dwoc thé tily ¥ bing OH hoic OCi.salkyl;
R*1a H;
R’ 1a H;
R? va R* ¢6 thé cling véi nguyén tir ma chiing gin vao d8 tao ra vong carboxyclyl c6 3
dén 9 canh tiy ¥ c6 thé chira 1 dén 3 nguyén ti khéc loai dugc chon tir nhém bao gbm
N, O; hodc |
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R3 va RS c6 thé cting nhau tao ra vong hai vong c6 3 dén 9 canh tiy ¥ c6 thé chira 1 dén
3 nguyén tir khéc loai dugc chon tir nhém bao gdm N vi O;
RS duoc chon tir nhém bao gdm H, Ci.ealkyl, OC1.salkyl, v OCs.¢xycloalkyl,
R’ dwoc chon tir nhém bao gdm H va OCjsalkyl;
hodc mudi duoc dung cua nd.

Theo phuong 4n khic (phuong 4n thit ndm), sang ché d& xuit hop chit theo
phuong 4n bét ky trong sb cdc phuong 4n tir thir nhat dén th tu néu trén, trong d6
R! dugc chon tr nhém bao gém phenyl dugc thé tiy ¥ bang nhém dugc chon tir nhém
bao gdm CFs, OCF3, F, va metoxy; |
R? dugc chon tir nhém bao gdm metoxy hoic etoxy;

R? dwoc chon tir nhém bao gdbm H, 2-hydroxymetyl, metoxymetyl, 1-hydroxyetyl;
R*1a H;

R51aH;

hodc

R3 [a etyl, va R® va R* ciing nhau tao thanh vong spiroxyclic;

hoac

R3 12 etyl hodc metoxymetyl, va R3 va R’ cling nhau tao thanh vong hai vong;

R® duge chon tir nhém bao gdm H, metyl, metoxy, etoxy, propoxy, va xyclylpropyloxy;
R duoc chon tir nhém bao gém H va metoxy;

hodc mudi dugc dung cua né.

Theo phwong 4n khic (phwong 4n thir sdu), séng ché dé xudt hop chat theo
phuong 4n bat ky trong s cdc phuong 4n tir thir nhat dén thir nim néu trén, trong d6
R! cling véi L 12 nhém dwoc chon tir nhém bao gdm phenyl, 4-clophenyl, 4-flophenyl,
4-metoxyphenyl, 4-isopropoxyphenyl, 4-triflorometylphenyl, 4-diflometoxyphenyl 4-
xyclopropyloxyphenyl, xyclopropyl, xyclopentyl, xyclohexyl, benzyl, 2-flobenzyl, va
phenyletyl;

R? 12 metoxy hodc etoxy;
hodc mudi duoc dung cua né.

Theo phuong 4n khic (phwong 4n thtr bay), sang ché dé xuit hop chét theo
phwong 4n bt ky trong s6 céc phuong 4n tir thi nhit dén thi séu néu trén, trong d6
YIaCHvaAlaN;

-12-



51586 13/181

R! cling véi L 1a nhém dugc chon tir nhém bao gdm phenyl, 4-clophenyl, 4-flophenyl,
4-metoxyphenyl, 4-isopropoxyphenyl, 4-triflorometylphenyl, 4-diflometoxyphenyl 4-
xyclopropyloxyphenyl, benzyl, 2-flobenzyl, va phenyletyl;
R? 12 metoxy hoic etoxy;
R}, R*vaR’déula H;
R® 13 H, metyl, metoxy hoic etoxy;
R’1a H;
hoac mudi dugc dung cua né.
Theo phuong 4n khéc (phuong 4n thir tim), séng ché dé xuét hop chét theo
phwong 4n bét ky trong s6 cdc phuong 4n tir thir nhét dén thr sdu néu trén, trong d6
Y 1laCH va AlaCH;
R! cing véi L 12 nhém dwogc chon tir nhém bao gdm phenyl, 4-clophenyl, 4-flophenyl,
4-metoxyphenyl, 4-triflorometylphenyl, xyclopentyl, xyclohexyl, benzyl, 2-flobenzyl,
phenyletyl;
R? 12 metoxy ho#c etoxy;
R R*vaR’ déula H;
R® 12 H, metyl, metoxy, hoic etoxy;
R71a H;
hogc mubi dugc dung cua né.
Theo phuong 4n khéc (phuong 4n thi chin), sing ché dé xuit hop chét theo
phwong 4n bt ky trong s cdc phuong 4n tir thir nhit dén thir n3m néu trén, trong d6
Y 1aNvaAlaCH;
R! ciing v6i L 12 nhém duoc chon tir nhém bao gdm phenyl, va 4-flophenyl;
R? 12 metoxy;
R? dugc chon tir nhém bao gdm H, 2-hydroxymetyl, va hydroxyetyl,
R*1aH;
R31aH;
R? va R? ¢6 thé ciing nhau tao thanh vong spiroxyclic;
hodc |
R? va R ¢6 thé ciing nhau tao thanh vong hai vong;

R® dugc chon tir nhém bao gdbm H va metoxy;
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R’1a H;
hodic mudi dugc dung cta né.

Theo phwong 4n khic (phwong 4n thir mudi), sdng ché dé xuit hop chit theo
phuong 4n bét ky trong s6 cic phwong 4n tir thi nhit dén th tw néu trén, trong d6
R! 1a Ci.alkyl duoc thé thy ¥ bing 1 dén 3 nhém doc lap dwoc chon tir nhém bao gom
halo va Cs.sxycloalkyl;

R? 1a OCialkyl,

R% R*va R’ déula H;

R® duoc chon tir nhém bao gdm H, Ci.salkyl, va OCi.ealkyl;
R’ 1a H;

hodc mubi dugc dung cua né.

Theo phuong 4n khic (phuong 4n muoi mot), sdng ché d& xuit hop chét theo
phuong 4n bat ky trong sb céc phwong an tir thir nhit dén thi bén va thir muoi ndu trén,
trong d6
R! cing véi L 1a nhém duoc chon tir nhém bao gbm etyl, propyl, isopropyl, isobutyl,
xyclopropylmetyl, xyclobutylmetyl, 2,2-dimetylpropyl, 1-metylxyclopropylmetyl, 1-
flometylxyclopropylmetyl,  1-xyclopropyletyl, = 2-xyclopropyletyl, = xyclopentyl,
xyclohexyl, 2,2-difloxyclobutylmetyl, 3,3-difloxyclobutylmetyl, 3-
(triflorometyl)xyclobutylmetyl, va 3,3,3-trifloro-2-metyl-propyl;

R? 12 metoxy;

R* R*va R’ déula H;

R® dwoc chon tir nhém bao gém H, metyl, vd metoxy;
R71aH;

hodc mudi dugc dung cua né.

Theo phwong 4n khéc (phuong 4n thtr mudi hai), sdng ché d& xut hop chét theo
phuong 4n bét ky trong s6 cac phuong 4n tir thir nhat dén th tu, thi mudi va thi mudi
mot néu trén, trong dé
YIaCHvaAlaN;

R! cing v6i L 12 nhém duoc chon tir nhém bao gém propyl, isopropyl, isobutyl,
xyclopropylmetyl, xyclobutylmetyl, 2,2-dimetylpropyl, 1-xyclopropyletyl, 2-
xyclopropyletyl, va xyclohexyl,;
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R? 12 metoxy;

R’ R*vaR’ déula H;

RS duoc chon tir nhém bao gém H, metyl, va metoxy;
R’1a H;

hodc mubi dugc dung ctia no.

Theo phuong an khic (phwong 4n thit muoi ba), séng ché d& xuét hop Chét theo
phuong 4n bat ky trong sb cdc phuong 4n tir thit nhat dén thi tu, thi mudi va thir muoi
mot néu trén, trong dé
YlaCHva AlaCH;

R! cling v6i L 12 nhém duoc chon tir nhém bao gdm etyl, propyl, isopropyl, isobutyl,
xyclopropylmetyl, xyclobutylmetyl, 2,2-dimetylpropyl, 1-mety1){yclopropylmefy1, 1-
flometylxyclopropylmetyl, 1-xyclopropyletyl, 2-xyclopropyletyl, xyclopentyl,
xyclohexyl, 2,2-difloxyclobutylmetyl, 3,3-difloxyclobutylmetyl, 3-
(triflorometyl)xyclobutylmetyl, va 3,3,3-trifloro-2-metyl-propyl;

R? 12 metoxy;

R R*vaR’ déula H;

R® dugc chon tir nhém bao gém H, metyl, va metoxy;

R71a H;

hodc mudi dugc dung cta né. |

Theo phuong 4n khac (phuong 4n thir mudi bdn), sing ché dé xut hop chét theo
phuong 4n thit nhat néu trén, trong d6 ,

R? va R* cling v6i nguyén tir ma chiing gin vao cling nhau tao ra vong carboxyclyl c6 3
canh,;
hodc mubi dugc dung ctia né.

Theo phwong 4n khdc (phuong 4n thir mudi nim), sdng ché dé xuat hop chét theo
phwong 4n thi nhat néu trén, trong d6
R? va R’ ciing nhau tao ra vong hai vong c6 3 @én 9 canh thy ¥ c6 thé chita m6t dén hai
nguyén tir khic loai dugc chon ddc 1ap tr nhém bao gém NvaO,va
hoc mubi duoc dung ciia né. |

Theo phuong 4n khéc (phuong an thi mudi sau), sang ché @& xuat hop chit theo

phwong 4n thi nhét néu trén, trong d6
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YI1acG;

AlaN;

R? 13 OCHs; va

R* R% R°vaR’ déu 1a H;
hoac mubi duoc dyng cua né.

Theo phwong 4n khac (phwong 4n thir mudi bay), sang ché dé xuat hop chit theo
phuong 4n thir nhit hoic thir mudi sdu néu trén, trong dé
L khong c6 mat;

R! 12 phenyl duoc thé tily ¥ bang 1 dén 3 nhém doc 1ap duoc chon tir nhém bao gdm
CF3, halo, Cs.sxycloalkyl, OCs.¢xycloalkyl, OCi.alkyl dugc thé tity ¥ bang 1 dén 3 nhém
halo; va

R® 12 H; hoidc OCHs;

hodc mudi duoc dung cta né. |

Theo phwong 4n khac (phwong an thir muoi tdm), sang ché d& xuét hop chét theo
phuong 4n bat ky trong sd cic phuong 4n thir nhét hodc thir mudi sau néu trén, trong d6
R! dugc chon tir nhém bao gém phenyl duoc thé tiy ¥ bang 1 dén 3 nhém ddc 1ap duoc
chon tlr nhém bao gdm CFj, halo, OCs.¢xycloalkyl, va OCi.alkyl dugc thé tiy ¥ bing
1 dén 3 nhém halo;

R? 13 OCH3 hoic OCH,CHs;
R3, R% R¥R® vaR’ déula H; va
hodc mubi dugc dung cua né.

Theo phuong 4n khic (phwong 4n mudi chin), sang ché d& xuét hop chit théo
phwong 4n bat ky trong s6 cac phwong 4n thir nhit hodc thir mudi sdu néu trén, trong d6
R! dugc chon tir nhém bao gém phenyl dugc thé tuy y b.%ng 1 d@n 3 nhém ddc lap duoc
chon tir nhém bao gdm CF3, halo, OCs.xycloalkyl, va OC1salkyl dugc thé tiy ¥ bang
1 dén 3 nhém halo;

R? 1a OCH3 cia OCH,CH3;
R}, R% RSvaR’ déula H;
R® 13 CH; hoiic OCH3;

Y la CH; va

AlaN;
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hodc mudi dugc dung ctia né.

Theo phuong an khic (phwong 4n thir hai muo1), sdng ché dé xuit phwong 4n bt
ky trong s cdc phwong 4n thi nhat hodc thir muoi séu dén thir mudi chin, trong d6 L
khong c6 mat;
hodc mudi duge dung cua né.

Theo phuong 4n khdc (phwong 4n thir hai mwoi mét), sang ché dé xuét hop chit
theo phwong 4n thir nhat néu trén, trong d6 hop chét nay dugc chon tir nhém bao gdm
mdt hop chit bt ky trong s6 céc hop chat 1-95 trong Bang 1, hoic mubi duge dung cla
no.

Theo phuong 4n khéc (phuong 4n thir hai muoi hai), sing ché dé xuét dugc phdm
chira mot hop chét bat ky trong s6 cac hop chét theo céc phwong 4n tir thi nhét dén hai
mdt néu trén, hoic mudi duge dung clia né, va tiy ¥ chira thém t4 dugc duge dung.

Theo phuong an khéc (phwong 4n thir hai muoi ba), sdng ché mb ta phuong phap
diéu tri bénh hoic réi loan ma c6 thé dwoc 1am giam bing cach trc ché TRPC6 bao gdm
viéc cho bénh nhan c6 nhu ciu dung mot lugng cho hiéu qua diéu tri cua rh@t hop chét
bat ky trong s6 cic hop chét theo phwong 4n bét ky trong sb cdc phwong 4n tir thir nhét
dén hai mét néu trén, hodc mubi dugc dung cua nd.

Theo phuong 4n khic (phuong 4n tht hai mwoi bbn), sing ché md ta phuong
phap theo phuong 4n thir hai muoi ba, trong d6 bénh hodc rdi loan niy dwgc chon tir
nhém bao gdm phi dai tim, thiéu mau cuc bo, tén thwong t4i tuéi mu do thiéu méu cuc
b6, tang huyét p, ting huyét 4p dong mach phdi, ting huyét 4p dong mach phdi ty phit,
tinh trang tdi hep, bénh phéi tic nghen man tinh, X0 nang, bénh Alzheimer, bénh
Parkinson, bénh Huntington, xo cling teo co mdt bén (ALS - amyotrophic lateral
sclerosis), céc rdi loan ndo do chin thuong gy ra, bénh hen, bénh phéi tic nghen man
tinh, viém khép dang thip, viém xwong khép, bénh viém rudt, da xo cing, loan dudng
co, loan dudng co Duchenne, tién san giat va ting huyét 4p thai ky, viém gan nhiém m&
khong do rugu, bénh cau than sang thuong tb1 thiéu, viém cau than phan doan khu trd
(FSGS - focal segmental glomerulosclerosis), hdi chimg hu thén, bénh thén do déi thdo
duodng hodc bénh than do ddi thdo duong (DKD - diabetic bénh thén), suy than, bénh
than giai doan cudi, chting thiéu mau cuc bd hoic tdn thwong tai twéi méu do thiéu méu

cuc bg, bénh ung thu, IPF (idiopathic pulmonary fibrosis — xo héa phéi tu phét), ARDS
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(acute respiratory disease syndrome — hoi chirg bénh ho hap cAp tinh), khi thiing va d4i

thdo duong.

M0 ta chi tiét sang ché
Bang 1 thé hién céc hop chét theo sang ché ma c6 thé duoc didu ché bang cic so
dd téng hop va cdc vi du dugc thé hién trong cdc phan vi du tdng hop duéi ddy, va cic

phuong phép d3 biét trong linh vuc k§ thuat nay.

Béng 1.
Hop chat ]
: Cau tric ’
0 Tén hop chét
[4-(6-Amino-4-metoxy-pyridin-3-
F@ bR S 1)-pi in-1-y1]-[5-(4-fl
1 o | P K/N N y )-plperazm— -y ]-[ -( -floro-
OoH, QJQLNHQ phenoxy)-4-metoxy-pyridin-2-
CH,

yl]-metanon

(6-Amino-4-metyl-3'4',5',6'-

o
2 F\©\ /E:j)‘\“ tetrahydro-2'H-[3,4’ Jbipyridinyl-
Z N
° \ 1'-yI)-[5-(4-floro-phenoxy)-4-
O\CHS H,C ZNH R

metoxy-pyridin-2-yl]-metanon

(6-Amino-3',4',5',6'-tetrahydro-

CH, 0
O
3 ©\ ﬁN 2'H-[3,4']bipyridinyl-1’-yl)-(4-
0 N i XN
: = NH

métoxy-S -phenoxy-pyridin-2-yl)-

2 metanon

(6-Amino-4-metoxy-3',4',5',6'-

?‘Ha (0]
F (@] = N
) \@ g % tetrahydro-2'H-[3,4’ |bipyridinyl-
O SN
|
g A
CH,

1'-yl)-[5-(4-floro-phenoxy)-4-

metoxy-pyridin-2-yl]-metanon

0
(\N | NS [4-(6-Amino-4-metoxy-pyridin-3-
N ,
5 N~ | 7 yl)-piperazin-1-yl]-(4-metoxy-5-
0
H,N N ? H,C’ phenoxy-pyridin-2-yl)-metanon

-18-



51586

19/181

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl}-[5-(4-isopropoxy-
phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

[(R)-4-(6-Amino-4-metyl-pyridin-
3-yl)-2-hydroxymetyl-piperazin-
1-y1]-[5-(4-floro-phenoxy)-4-

metoxy-pyridin-2-yl]-metanon

[7-(6-Amino-4-metoxy-pyridin-3-
yl)-4,7-diaza-spiro[2,5]oct-4-yl]-
(4-metoxy-5-phenoxy-pyridin-2-

yl)-metanon

[7-(6-Amino-4-metoxy-pyridin-3-
yl)-4,7-diaza-spiro[2,5]oct-4-yl]-
[5-(4-floro-phenoxy)-4-metoxy-

pyridin-2-yl]-metanon

10

(6-Amino-4-metyl-3',4',5",6'-
tetrahydro-2'H-[3,4 Ibipyridinyl-
1'-y1)-(4-metoxy-5-phenoxy-
pyridin-2-yl)-metanon

11

[4-(6-Amino-5-metoxy-pyridazin-
3-yD)-piperidin-1-yl1]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

12

[4-(6-Amino-pyridin-3-yl)-
piperazin-1-yl]-[4-metoxy-5-(4-
metoxy-phenoxy)-pyridin-2-yl]-

metanon

-19-
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13

[4-(6-Amino-pyridin-3-yl)-
piperazin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

14

(6-Amino-3',4",5",6'-tetrahydro-
2'H-[3,4']bipyridinyl-1'-yl)-[5-(4-
floro-phenoxy)-4-metoxy-

pyridin-2-yl]-metanon

15

CH, 0

[4-(6-Amino-pyridin-3-yl)-
piperazin-1-yl]-(4-metoxy-5-
phenoxy-pyridin-2-yl)-metanon

16

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-(4-metoxy-5-
phenoxy-pyridin-2-yl)-metanon

17

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

18

[(R)-4—(6-Amino-4-metyl-pyridin—
3-yl)-2-hydroxymetyl-piperazin-
1-y1]-(4-metoxy-5-phenoxy-

pyridin-2-yl)-metanon

19

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-
1'-y])-[5-(2-floro-benzyloxy)-4-

metoxy-pyridin-2-yl]-metanon

20-
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20

[(R)-4-(6-Amino-pyridin-3-y1)-2-
hydroxymetyl-piperazin-1-y1]-[5-
(4-floro-phenoxy)-4-metoxy-
pyridin-2-yl]-metanon

21

[4-(6-Amino-5-metoxy-pyridazin-
3-yD)-piperidin-1-yl]-(4-metoxy-
5-phenoxy-pyridin-2-yl)-metanon

22

(6-Amino-3',4',5',6'-tetrahydro-
2'H-[3,4']bipyridinyl-1'-yl)-[4-
metoxy-5-(4-metoxy-phenoxy)-

pyridin-2-yl]-metanon

23

(6-Amino-4-metoxy-3',4',5",6'-
tetrahydro-2'H-[3,4']bipyridinyl-
1'-yl)-(4-metoxy-5-phenoxy-
pyridin-2-yl)-metanon

24

0]

(6-Amino-4-metoxy-3',4',5",6'-
tetrahydro-2'H-[3,4'Tbipyridinyl-
1'-yl)-[4-metoxy-5-(4-
triflorometyl-phenoxy)-pyridin-2-

yl]-metanon

25

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-(5-
xyclobutylmetoxy-4-metoxy-

pyridin-2-yl)-metanon

26

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4'bipyridinyl-
1'-yl)-[4-metoxy-5-(1-metyl-
xyclopropylmetoxy)-pyridin-2-

yl]-metanon

21-
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27

[(R)-4-(6-Amino-4-metoxy-
pyridin-3éyl)-2-metoxymety1-
piperazin-1-yl]-(4-metoxy-5-
phenoxy-pyridin-2-yl)-metanon

28

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4'Tbipyridinyl-
1'-yl)-[4-metoxy-5-(4-metoxy-
phenoxy)-pyridin-2-yl]-metanon

29

[4-(6-Amino-4-metyl-pyridazin-
3-yl)-piperidin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

30

(6-Amino-4-metoxy-3',4",5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-
1'-yD)-(5 -xyclohexyloxy—4-

metoxy-pyridin-2-yl)-metanon

31

[4-(6-Amino-4-metyl-pyridazin-
3-yl)-piperidin-1-yl]-(4-metoxy-
5-phenoxy-pyridin-2-yl)-metanon

32

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4"]bipyridinyl-
1'-y1)-[5-(4-floro-benzyloxy)-4-

metoxy-pyridin-2-yl]-metanon

33

F H o)

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[4-metoxy-5-(4-
triflorometyl-phenoxy)-pyridin-2-

yl]-metanon

-22-
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[4-(6-Amino-pyridazin-3-yl)-

CH, 0
cl O~ L
| piperidin-1-yl]-[5-(4-cloro-

34 o N 4
phenoxy)-4-metoxy-pyridin-2-
yl]-metanon

(@] —N . d VAL &Y 0
N O ), (6-Amino-4-metoxy-3',4",5',6'-
35 \N\ tetrahydro-2'H-[3,4']bipyridinyl-
y o]
O*o . \CHS 1'-y1)-(5-xyclopentyloxy-4-
H,C metoxy-pyridin-2-yl)-metanon
0 N=N
Ne NMNW [4-(6-Amino-pyridazin-3-yl)-
36 W piperidin-1-yl]-(5-isobutoxy-4-
HsC\gH\O HSC/O metoxy-pyridin-2—yl)-inetanon
O =N L AN AV EY L
N N O ), (6-Amino-4-metoxy-3',4",5',6'-
= tetrahydro-2'H-[3,4']bipyridinyl-1'-
37 \ J y pyrdiny
Jd % CH, yl)-(S-xyclopropylmetoxy-4—
{ H,C metoxy-pyridin-2-yl)-metanon
CH, 0 [3-(6-Amino-4-metoxy-pyridin-3-
8 F\@ ONN@ o s y1)-3,8-diaza-bixyclo[3,2,1]oct-8-
N<
N ~ \(LJ\ yl1]-[5-(4-floro-phenoxy)-4-
NN metoxy-pyridin-2-yl]-metanon
Q —N : VA [
N N L, (6-Amino-4-metoxy-3',4",5'",6'-
19 $ \/ O\CH tetrahy.dr0-2'H-[3,4’]bipyridiny1—1'—
Ho \(»o . C’O 3 yl)-(5-isobutoxy-4-metoxy-
CH, ° pyridin-2-yl)-metanon
[4-(6-Amino-pyridazin-3-yl)-
iperidin-1-yl]-[5-(4-
40 p1ip ¥l

xyclopropoxy-phenoxy)-4-

metoxy-pyridin-2-yl]-metanon

-23-
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[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(4-floro-

41 A = .
/@A 0 #~wn, | benzyloxy)-4-metoxy-pyridin-2-
] < yl]-metanon
[(R)-4-(6-Amino-4-metoxy-
. By OH:]\HSC\O pyridin-3-yl)-2-hydroxymetyl-
42 QO < on piperazin-1-y1]-[5-(4-floro-
Os oy Sy | NH, phenoxy)-4-metoxy-pyridin-2-yl]-
3 metanon
(6-Amino-4-metoxy-3',4',5',6'-
. ) |N; \ - tetrahydro-2'H-[3,4'Tbipyridinyl-1'-
g Ho 0 7 NH yl)-(5-benzyloxy-4-metoxy-
CH pyridin-2-yl)-metanon
CH, CH,8 0 [4-(6-Amino-pyridazin-3-yl)-
14 O\©\O i I N " piperidin-1-yl1]-[4-metoxy-5-(4-
© ;N N metoxy-phenoxy)-pyridin-2-yl]-
¢ metanon
(6-Amino-4-metoxy-3',4',5',6'-
gHa N i e tetrahydro-2"H-[3,4']bipyridinyl-1'-
s | jmo LN A y1)-[5-(3,3-diflo-
4 SN“ONH, | xyclobutylmetoxy)-4-metoxy-
pyridin-2-yl]-metanon
Q =N (6-Amino-4-metoxy-3',4',5',6'-
e \ /" o
46 1 \/ d tetrahydro-2'H-[3,4']bipyridinyl-1'-
) CH, yD)-(4-metoxy-5-propoxy-pyridin-
’ HyC 2-yl)-metanon
= | O\CHa [4-(6-Amino-4-metoxy-pyridazin-
47 §

3-yl)-piperidin-1-yl]-(4-metoxy-5-
phenoxy-pyridin-2-yl)-metanon

24-
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] =N (6-Amino-4-metoxy-3',4',5',6'-
N \ / NH,
.8 \N\ tetrahydro-2'H-[3,4']bipyridinyl-1'-
y Q
e 5 CH, yD)-[5-(2-xyclopropyl-etoxy)-4-
o
H,C metoxy-pyridin-2-yl]-metanon
_ g”a 0 [4-(6-Amino-4-metoxy-pyridazin-
=
49 \Q\OQ(MN N 3-yl)-piperidin-1-y1]-[5-(4-floro-
AN phenoxy)-4-metoxy-pyridin-2-yl]-
CH, metanon
oHO~ '
N j\ e (1R)-1-[(2R)-4-(6-amino-4-
=~ N 3V~
50 ©\o § | K/N\ﬁoj\ metoxypyridin-3-yl)-1-(5-
=
| idin-2-
SN, phenoxypyridin-2
carbonyl)piperazin-2-yljetan-1-ol
CHy o] [3-(6-Amino-4-metoxy-pyridin-3- |
o @\O S l\@ o | y1)-3,8-diaza-bixyclo[3,2,1]oct-8-
N
o >N f | y1]-(4-metoxy-5-phenoxy-pyridin-
" NH, 2-yl)-metanon
Q =N (6-Amino-4-metoxy-3',4',5',6'-
N \ /" .
3 Ne= : tetrahydro-2'H-[3,4']bipyridinyl-1'-
52 \ 7/ Q
@\/\o o CHq yl)-(4-metoxy-5S-phenetyloxy-
HiC pyridin-2-yl)-metanon
N . }\—“} w, | (6-Amino-4-metoxy-3.4'5.6-
= tetrahydro-2'H-[3,4'bipyridinyl-1'-
53 \ g g
o Y CH, yl)-(5-xyclobutylmetoxy-4-
{ H,C metoxy-pyridin-2-yl)-metanon
CH, o) [4-(6-Amino-pyridazin-3-yl)-
54 F\(O\@\O_ Z1 N piperidin-1-yl]-[5-(4-diflometoxy-
F N Ny
° /N phenoxy)-4-metoxy-pyridin-2-yl]-

metanon

-25-
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¢Hs [(R)-4-(6-Amino-4-metoxy-
BN .
(\N i N . pyridin-3-yl)-2-metoxymetyl-
35 v N P o /©/ piperazin-1-yl]-[5-(4-floro-
AN 0 e © phenoxy)-4-metoxy-pyridin-2-yl]-
CH, metanon
Fe H, 0 [4-(6-Amino-4-metoxy-pyridazin-
56 F)<©\O Z3 N ks 3-yl)-piperidin-1-yl]-[4-metoxy-5-
N
© [ (4-triflorometyl-phenoxy)-pyridin-
N NH,
2-yl]-metanon
0 N=N
" NC>—<\_/>-NH2 [4-(6-Amino-pyridazin-3-yl)-
5 \ \/ piperidin-1-yl]-[5-(2-floro-
°© o benzyloxy)-4-metoxy-pyridin-2-
H,C
dF ’ yl]-metanon
o |
N NK He. (185)-1-[(2R)-4-(6-amino-4-
58 @O SR ) metoxypyridin-3-yl)-1-(5-
Sy | NH, phenoxypyridin-2-
carbonyl)piperazin-2-yljetan-1-ol
X AN \—’j w, | (6-Amino-4-metoxy-3.4'5'6"
59 \ J tetrahydro-2'H-[3,4'Tbipyridinyl-1'-
e 7(»0 5 CH, y1)-[5-(2,2-dimetyl-propoxy)-4-
LSC CH, H,C metoxy-pyridin-2-yl]-metanon
OH3 ('C)Hs/ i [4-(6-Amin0-5-metoxy-pyridazin—
60 ©\O N 3-y1)-piperidin-1-y1]-[4-metoxy-5-

(4-metoxy-phenoXy)-pyridin-2-

yl]-metanon

-26-
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61

[4-(6-Amino-4-metoxy-pyridin-3-
yl)-piperazin-1-yl]-(5-
xyclopropylmetoxy-4-metoxy-

pyridin-2-yl)-metanon

62

CH, o)

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-(5-xyclohexyloxy-

4-metoxy-pyridin-2-yl)-metanon

63

[(S)-4-(6-Amino-4-metoxy-
pyridin-3-yl)-2-hydroxymetyl-
piperazin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-yl]-

metanon

64

(6-Amino-4-metoxy-3',4",5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-1'-
yD)-[5-(1-flometyl-
xyclopropylmetoxy)-4-metoxy-

pyridin-2-yl]-metanon

65

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-1'-
yD)-(5-etoxy-4-metoxy-pyridin-2-

yl)-metanon

66

CH, H, o

[4-(6-Amino-4-metoxy-pyridazin-
3-yl)-piperidin-1-yl]-[4-metoxy-5-
(4-metoxy-phenoxy)-pyridin-2-

yl]-metanon

67

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(2-xyclopropyl-
etoxy)-4-metoxy-pyridin-2-yl]-

metanon

27-
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OH 0 [7-(6-Amino-4-metoxy-pyridin-3-
68 @\O NG O yl)-3-oxa-9-aza-bixyclo[3,3,1]non-
N
o Z | 9-y1]-(4-metoxy-5-phenoxy-
T NH, pyridin-2-yl)-metanon
HO [(R)-4-(6-Amino-4-metoxy-
6 @\ /Nl ,\Lj)HsC\ pyridin-3-yl)-2-hydroxymetyl-
o \o " | piperazin-1-yl]-(4-metoxy-5-
N X
CH, N "NH, phenoxy-pyridin-2-yl)-metanon
O —N . VA &Y L
N " O ), (6-Amino-4-metoxy-3',4",5',6'-
= tetrahydro-2'H-[3,4']bipyridinyl-1'-
70 HC )/ Q
J\o N CH, yD)-[5-((S)-1-xyclopropyl-etoxy)-
H,C 4-metoxy-pyridin-2-yl]-metanon
q " [(S)-4-(6-Amino-4-metoxy-
N : 1
- @\ i | N/\N HyC\ pyridin-3-yl)-2-hydroxymetyl-
0 ! = | piperazin-1-yl]-(4-metoxy-5-
“CHy SN“NH, | phenoxy-pyridin-2-yl)-metanon
O —N . VAN &Y LY
N SO0 (6-Amino-4-metoxy-3',4',5',6'-
7 \N\ tetrahydro-2'H-[3,4']bipyridinyl-1'-
y 0
K o \CH3 yl)-(5-isopropoxy-4-metoxy-
HC o pyridin-2-yl)-metanon
Q N [4-(6-Amino-pyridazin-3-yl)-
N N N/ M|
- q \/ piperidin-1-yl]-(4-metoxy-5-
@\/\o 5 phenetyloxy-pyridin-2-yl)-
HC metanon
Q =N . .
N N L), [4-(6-Amino-pyridazin-3-yl)-
4 \ piperidin-1-yl]-[5-(2,2-dimetyl-
i 7(\0 h propoxy)-4-metoxy-pyridin-2-yl]-
HsC CH, "C metanon |

28-
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[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[4-metoxy-5-(1-

75 \
HG ~o" metyl-xyclopropylmetoxy)-
@/\ HC pyridin-2-yl]-metanon
) N
e \ /"M | [4-(6-Amino-pyridazin-3-yl)-
76 \ piperidin-1-yl]-(4-metoxy-5-
HSCf © HSC,O propoxy-pyridin-2-yl)-metanon
] N \_I\; NH, (6-Amino-4-metoxy-3',4',5',6'-
N= Mo s 1 \
- " ® g tetrahydro-2'H-[3,4']bipyridinyl-1'-
J CH, yD)-[5-((R)-1-xyclopropyl-etoxy)-
H,C 4-metoxy-pyridin-2-yl]-metanon
CHy 0 [4-(6-Amino-4-metyl-pyridazin-3-
s © NN cH, yI)-piperidin-1-y1]-(5-
v/\o AN Nf | xyclopropylmetoxy-4-metoxy-
N NH, pyridin-2-yl)-metanon
Ay (‘ pu— [4-(6-Amino-pyridazin-3-yl)-
7o o \N\/ piperidin-1-y1]-[5-((S)-1-
° J xyclopropyl-etoxy)-4-metoxy-
{ HC pyridin-2-yl]-metanon
NG [4-(6-Amino-pyridazin-3-yl)-
%0 . /©/o Sy X piperidin-1-yl]-[4-metoxy-5-(4-
F)Eo 0 AN N triflorometoxy-phenoxy)-pyridin-
o © 2-yl]-metanon
Hy o [(R)-4-(6-Amino-pyridin-3-y1)-2-
81 @\O i |N NK/S\I hydroxymetyl-piperazin-1-yl]-(4-
o SN metoxy-5-phenoxy-pyridin-2-yl)-
=

metanon

-290-
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82

[(R)-4-(6-Amino-pyridin-3-yl)-2-
hydroxymetyl-piperazin-1-yl1]-[4-
metoxy-5-(4-metoxy-phenoxy)-
pyridin-2-yl]-metanon

83

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(phenoxy)-4-

etoxy-pyridin-2-yl]-metanon

84

(6-Amino-4-xyclopropoxy-
3'4',5',6'-tetrahydro-2'H-
[3,4'Tbipyridinyl-1'-y1)-[5-
(phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

85

[4-(6-Amino-4-etoxy-pyridazin-3-
yl)-piperidin-1-yl]-[4-metoxy-5-
(phenoxy)-pyridin-2-yl]-metanon

86

(6-Amino-4-propoxy-3'4',5',6'-
tetrahydro-2'H-[3,4'Tbipyridinyl-1'-
yl)-[5-(phenoxy)-4-metoxy-

pyridin-2-yl]-metanon

87

5-Etoxy-6-(1-{4-metoxy-5-[4-
(triflorometyl)phenoxy]pyridin-2-
carbonyl }piperidin-4-yl)pyridazin-

3-amin

88

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl1]-[5-(4-floro-
phenoxy)-4-etoxy-pyridin-2-yl]-

metanon
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89

[3-(6-Amino-pyridazin-3-yl)-8-
aza-bixyclo[3,2,1]oct-8-yl]-[4-
etoxy-5-(4-floro-phenoxy)-
pyridin-2-yl]-metanon

90

6-(1-{4-Metoxy-5-[4-
(triflorometyl)phenoxy]pyridin-2-
carbonyl }piperidin-4-yl)-5-

metylpyridazin-3-amin

91

5-Metoxy-6-(1-{5-[4-
(triflorometyl)-phenoxy]-pyridin-
2-carbonyl }piperidin-4-yl)-

pyridazin-3-amin

92

4-Metoxy-5-[1-(4-metoxy-5-
{[trans-3-
(triflorometyl)xyclobutyl]-
metoxy }pyridin-2-carbonyl)-
piperidin-4-yl]pyridin-2-amin

93

4-Metoxy-5-[1-(4-metoxy-5-

{ [(cis-3-(triflorometyl)-
xyclobutyl]metoxy }-pyridin-2-
carbonyl)piperidin-4-yl]pyridin-2-

amin

94

4-Metoxy-5-(1-{4-metoxy-5-[(2)-
3,3,3-trifloro-2-metylpropoxy]-
pyridin-2-carbonyl}piperidin-4-
yl)pyridin-2-amin

95

5-(1-{5-[(2,2-Difloxyclobutyl)-
metoxy]-4-metoxy-pyridin-2-
carbonyl }-piperidin-4-yl)-4-

metoxypyridin-2-amin

31-
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Theo mdt phwong 4n, sing ché dé xuét hop chét bét ky trong s6 céc hop chét tir
1 dén 95 duoc minh hoa trong Bang 1 néu trén, va mudi dugc dung ctia né.

Theo phuong 4n khéc, sdng ché dé xuit mot hop chat bat ky trong s6 céc hop chat
6,16, 17, 33, 34, 40, 41, 44, 54, 57, 80, 83 va 88 duoc minh hoa trong Bang 1; va mubi
dugc dung cua né.

Theo phuong 4n khéc, sing ché dé xuat mot hop chit bat ky trong s6 cac hop chét
29, 31, 49, 56, 66, 85, 87, va 90 duoc minh hoa trong Bang 1; va mubi duoc dung cua
no.
Cac dinh nghia chung

Céc thuét ngit khong dwgc dinh nghia cu thé trong ban m6 ta nay nén dugc hiéu
v0i cac nghia ma s€ duoc nguodi cé ki nang trong linh vuc nay hiéu dwa trén phan mo ta
va ndi dung & diy. Tuy nhién, khi dugc st dung trong ban md ta nay, trir khi dugc chi
dan téi nghia trai nguoc, céc thuat ngit sau ddy c6 nghia da néu va céc quy ude sau day
duoc tuan thu.

Trong cdc nhém, céc gbc hodc cdc nhém duoc dinh nghia duéi day, sd nguyén
tir cacbon thudng dwoc chi 13 trude nhém, vi dy, Ci.¢-alkyl chi nhém hogc gc alkyl c6
tir 1 dn 6 nguyén tir cacbon. Thong thuwdng trong cdc nhém nhuw HO, HaN, (0)S, (0)2S,
NC (xyano), HOOC, F3C hoic cdc nhém twong tw, ngudi c6 k§ ning c6 thé thiy duoc
(c4c) diém gin ctia gbc vao phan tir ti cdc héa tri tw do ctia chinh nhém d6. Déi véi céc
nhém két hop chira hai hoc nhidu nhém phy, nhém phu goi tén cudi ciing s& 12 diém
gan gbc, vi dy, phan tir thé "aryl-Ci.3-alkyl" chi nhém aryl ma gin vao nhém Ci.3-alkyl-
, phan sau ctia nhém ndy gan véi nhan hodc voi nhém ma phén tir thé nay dwoc gin vao.

Trong truong hop hop chit theo sang ché dugc minh hoa & dang tén héa hoc va
dudi dang cong thirc trong truedng hop c6 sy khac nhau bt ky thi s& wu tién st dung
cong thiec.

D4u hoa thi c6 thé duogc st dung trong céc cong thirc phu dé thé hién lién két ma

gin voi phan tir nhan khi duwoc dinh nghia.
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/jiji/ 12 gH3 *
i gH3 :3?<CH3 %

Thuat ngit "duoc thé" khi dugc st dung & ddy, cé nghia rang mdt hodc nhidu
nguyén tir hydro bat ky trén nguyén tir chi dinh duoc thay thé bang mot hwa chon tir
nhém chi dinh, v6i diéu kién ring héa tri binh thudng ctia nguyén tit chi dinh nay khong
vugt qué, va rang viéc thay thé nay tao ra hop cht thich hop.

Trir khi dugc thé hién cu thé, trong toan bd ban md ta nay va céc diém yéu clu
bao ho di kém, cong thirc héa hoc va tén da néu s& bao gém c4c dang hd bién (tautome)
va tat ca céc df’mg phén lap thé, quan hoc va hinh hoc (vi dy, céc d’E“)ng phéan dbi anh, cac
d6ng phéan khong d6i quang, cdc dong phan E/Z, v.v..) va cédc raxemat ctia ching cfing
nhu céc hdn hop cac chit ddng phan d6i anh riéng biét véi ty 1€ khac nhau, hdn hop céc
chit ddng phéan khong dbi quang, hoc hdn hop ciia c4c dang bat ky trong s6 cic dang
néu trén trong d6 cdc ddng phan va cdc ddng phan d6i anh nay ton tai, cling nhu cic
mubi, bao gdm cdc mudi duwoc dung clia chiing va cdc solvat cua ching nhu céc hydrat
ching han bao gdm solvat ctia cic hop chit tw do hogc c4c solvat ciia mudi ctia hop chét
nay.

Céc hop chit tinh khit v& mat ddng phan ddi anh theo séng ché nay hoic céic
hop chét trung gian c6 thé duoc didu ché théng qua viéc tong hop khong d6i xtmg, vi
du bing cdch didu ché va sau d6 phan tich cic hop chat 1a cic chét ddng phan khong
d6i quang thich hop hodc céc hop chat trung gian ma c6 thé phan téch dugc bang cic
phuong phép da biét (vi du bing céch phén tich nho sic ky hogc két tinh) va/hodc bang
cich st dung cic chit phan ung khong ddi xtng, nhu cdc nguyén liéu ban dau khéng
d6i xing, cdc chét xic tic khong dbi xing hoic cic chit bd trg khong ddi ximg.

Ngoai ra, ngudi c¢6 k§ nang trong linh vuc nay ciing di biét cach thic diéu ché
céc hop chit tinh khiét vé mit ddng phan ddi anh tir cic hdn hop raxemic twong tmg,
nhu bang cdch phén tich nho sic ky dbi v6i cdc hdn hop raxemic twong mg trén cic
pha cb dinh khéng d6i xting; hodc phan giai hdn hop raxemic bang cach sir dung chit
phan giai thich hop, vi du bang céch tao thanh mudi & dang ddng phan khong ddi quang
ctia hop chit raxemic véi céc axit hodc bazo c6 hoat tinh quang hoc, sau d6 phéan giai
céc mudi nay va giai phéng hop chit mong mudn tir mudi nay; hoic bang céch tao din
xuét cdc hop chit raxemic thich hop bang céc chit phan ng bb trg khong d6i xtng c6
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hoat tinh quang hoc, sau d6 phén tich chit ddng phan khong dbi quang v loai bd nhém
bd tro khong dbi xtng nay; hoic bing cich phan giai dong hoc raxemat (vi du bing cich
phén giai bang enzym); b%\ng c4ch két tinh chon loc d6i anh tir khdi két tu ciia c4c tinh
thé d6i hinh trong céc diéu kién thich hop; hodc bang cach két tinh (phan doan) tir dung
mbi thich hop véi su c6 mit ciia chét bd trg khéng dbi xting c6 hoat tinh quang hoc.

Cum tir "dwoc dung" duoc st dung & day chi cic hop chit, cic nguyén liéu, cc
ché pham va/hodc cic dang lidu ma, trong pham vi dénh gid y t& phit hop, thich hop
dugc sir dung dé tiép xiic v6i mé clia ngudi va dong vat ma khong cé ddc tinh, kich ting,
dap tng di Gmg qué mirc hodic cdc van d& hodc bién ching khéc, va phit hop ty 1€ loi
ich/nguy co cho phép. Khi duoc sir dung & ddy, "mubi dugc dung" chi céc din xuit ciia
céc ho chit dwoc md ta trong d6 hop chit gbc dwoc cai bién bing cach tao ra mudi axit
hodc bazo clia né. Céc vi du vé cac mudi dugce dung bao gdm, nhung khéng gisi han 6,
céc mudi axit vé co hodac hitu co cua cac géc bazo nhu cac amin; cac mubi kiém hoic
hitu co clia cdc gbe axit nhu cic axit carboxylic; va cic gbc twong ty.

Vi du, cdc mudi nay bao gdm cdc mubi tir axit benzensulfonic, axit benzoic, axit
xitric, axit etansulfonic, axit formic, axit fumaric, axit gentisic, axit bromhydric, axit
clohydric, axit maleic, axit malic, axit malonic, axit mandelic, axit metansulfonic, axit
4-metyl-benzensulfonic, axit phosphoric, axit salixylic, axit suxinic, axit sulfuric, axit
tartric, va axit trifloroaxetic.

Céc mudi duoc dung khéc c6 thé duoc tao thanh véi céc cation tir amoniac, L-
arginin, canxi, 2,2’-iminobisetanol, L-lysin, magie, N-metyl-D-glucamin, kali, natri va
tris(hydroxymetyl)-aminometan.

Céc mudi dugc dung theo sang ché c6 thé dwoc tdng hop tir hop chat gdc ma chira
nhém bazo hoic axit bing cdc phuwong phap héa hoc théng thuong. Nhin chung, céc
mudi nay cé thé dugc didu ché bing phan tmg cia dang axit hoic bazo ty do cia cic
hop chit nay véi lwong vira du axit hodc bazo thich hop trong nuéc hoic trong chit pha
lodng hiru co gidng nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, hoic hén
hop cua ching.

Cac mudi cua cdc axit khic voi cdc axit néu trén ma vi du hitu ich dé tinh ché
hoic phan tach céc hop chit theo sang ché (vi du cdc mudi trifloro axetat, céc format)

cling 13 m&t phan cua sang ché.
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Thuét ngit halogen thuong chi flo, clo, brom va iot.

Thuét ngit "Cin-alkyl", trong d6 n 12 s6 nguyén duoc chon tir nhém bao gbm 2,
3, 4, 5 hodc 6, tdt hon 12 4 hodc 6, mdt minh hodc két hop vé6i gbc khac chi gbc
hydrocarbon khéng vong, bdo hoa, phin nhdnh hodc thing c6 tir 1 dén n nguyén tir
cacbon. Vi du thut ngir Cy.s-alkyl bao gém céc gbc H3C-, HsC-CH,-, H3C-CH2-CHo-,
H3C-CH(CH3)-, H3C-CH2-CH»-CH2-, H3;C-CH,-CH(CHs)-, H3C-CH(CH3)-CHz-,
H;C-C(CHzs)2-, H3C-CH2-CH2-CH2-CHz-, H3C-CH2-CH>-CH(CH3)-,
Hs3C-CH,-CH(CHz3)-CHz-, HsC-CH(CH3)-CH2-CHz-, H;C-CH,-C(CHa)»-,
H3C-C(CH3)2-CH»-, H3C-CH(CH3)-CH(CH3)- va H3C-CH>-CH(CH2CHs)-.

Thuat ngit "Cs..-xycloalkyl", trong d6 n 12 s& nguyén tir 4 dén n, mot minh hoic
két hop v6i gbe khac chi gbc hydrocarbon vong, bio hoa, khéng phan nhénh i 3 dénn
nguyén tit cacbon. Vi du thuét ngit Cs7-xycloalkyl bao gbm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl va xycloheptyl.

Thuét ngit "halo" dugc thém vao nhém "alkyl", "alkylen" hodc "xycloalkyl" (bdo
hoa hodc chura bio hoa) 12 nhém alkyl hodc xycloalkyl nhwr vay trong d6 mot hodc nhiéu
nguyén tir hydro duogc thay thé bang nguyén tir halogen dugc chon trong s6 flo, clo hoic
brom, t&t hon 12 flo va clo, dugc wu tién dic biét 1a flo. Cac vi du bao gémz HoFC-,
HF,C-, F3C-. Tuong tu, thudt ngt "halo" dugc thém vao nhém aryl (vi dy, phenyl) chi
mdt hogic nhidu nguyén tir hydro dugc thay thé bing nguyén tir halogen dugc chon trong
s6 flo, clo hogc brom, tét hon 1a flo va clo, dugc wu tién dc biét 1a flo.

Thuat ngit "carboxyclyl" khi dugc sir dung mot minh hozc két hop véi gbe khic,
chi cu triic vdng mét, hai hoic ba vong bao gdm 3 dén 9 cdc nguyén tir cacbon va tity
¥ chira thém nguyén tir khac loai dugc chon tir nhém bao gdm N, O, va S. Thuat ngit
"carboxyclyl" chi cdc hé vdng bdo hoa toan toan va bao gdm céc hé vong dung hop, bac
cau va vong xoén.

Nhiéu thuat ngir trong sb cac thuat ngtt duoc duara & trén co thé duoc st dung
nhiéu 14n trong dinh nghia cia mét cong thirc hodc mot nhém va trong mdi trudng hop
s& c6 mot trong sb céc nghia dd néu trén, khong phu thudc vao céc trudng hop khac.

Séng ché @& xuit c4c hop chit ma c6 thé diéu bién chirc ning cia TRPC6. Cac
phuong phép st dung céc hop chit nay ciing duoc dé xuit. Mot s6 phwong 4n nhét dinh

md ta phuong phap didu bién chirc ning cia TRPC6 & té bao hodc dong vat bao gém
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viéc diing lvgng hitu hidu hop chit ma tic ché chirc ning ctia TRPCS, trong d6 hop chat
nay e ché dong ion duoc diéu bién béi TRPC6. Mot s6 phwong 4n nhit dinh mo ta
phuong phap diéu bién chirc ning cia TRPC6 & té bao hodc déng vat bao gbm viéc diing
lwong hitu hidu hop chit ma te ché chirc ning ciia TRPCG, trong d6 hop chit nay wc
ché dong canxi di vao duoc didu bién béi TRPC6. M6t sé phuong 4n nhét dinh mb ta
phuong phép diéu bién chirc ning cia TRPC6 & té bao hodc dong vat bao gbm viéc diing
lwong hitu hiéu hop chat ma e ché chirc nang cia TRPC6, trong d6 hop chét nay e
ché t4i td chuc hodc thay dbi bd khung té bao dugc diéu bién béi TRPC6 trong hinh théi
t& bao. M6t s6 phuong 4n nhét dinh mé ta phwong phap diu bién chirc ning ctia TRPC6
& t& bao bao gdm viéc ding cho té bao nay lwong hitu higu hop chét ma e ché chirc
ning cia TRPCG, trong d6 hop chét nay tic ché dong di ra dugc diéu bién boi TRPCS.
Mbt sb phuwong 4n nhit dinh mo ta phwong phép diéu bién chirc ning ciia TRPC6 & té
bao bao gdm viéc diing cho té bao ndy Iuwgng hitu hiéu hop chit ma tic ché chirc ning
ctia TRPCS, trong d6 hop chét nay tic ché dong di ra dugc diéu bién béi TRPC6. Mot
s6 phwong 4n nhét dinh md ta phwong phép diéu bién chirc ning ctia TRPC6 & té bao
bao gdm viéc diing cho té bao nay lwong hitu hiéu hop chat ma tc ché chiic ning cla
TRPCS, trong d6 hop chit ndy trc ché ca dong di vao va dong di ra dugc diéu bién béi
TRPC6. Mot s& phuong dn nhat dinh mé ta phuong phap diéu bién chiic ning cla
TRPC6 & té bao bao gdm viéc ding cho té bao nay lugng hitu hidu hop chét ma rc ché
chirc ning ctia TRPCS, trong d6 hop chét nay tic ché sy gia ting ndng dd canxi ndi bao
duoc diéu bién boi TRPC6. Mot s6 phuong 4n nhét dinh md ta phwong phap diéu bién
chirc nang ctia TRPC6 ¢ té bao bao gbm viéc ding cho té bao nay lwong hitu hidu hop
chit ma tic ché chirc ning ciia TRPCS, trong d6 hop chit nay trc ché c4c thay di trong
hinh thai hoc cua té bao. Mt sb phuong 4n nhét dinh cling mo ta phuong phdp ngin
ngira hoic diéu tri bénh hoic tinh trang bénh lién quan dén chirc nang cua TRPC6 & a6i
tugng bao gém viéc cho dbi tugng nay dung lugng cho hi¢u qua diéu tri cta hop chit
ma trc ché chiic ning cia TRPCG, trong d6 hop chét nay tic ché dong di ra duge didu
bién bdi TRPC6. Mot sb phwong an nhét dinh mo ta phwong phép ngin ngira hodc diéu
tri bénh hodc tinh trang bénh lién quan dén chirc nang cua TRPC6 & d6i tuwong bao gém
viéc cho d6i twong nay dung lugng cho hi¢u qua diéu tri coa hop chét ma trc ché chic

nang ctia TRPC6, trong d6 hop chit nay &c ché dong di ra dugc diéu bién béi TRPCS.
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Mt s6 phuong 4n nhit dinh cling md ti phwong phép ngan ngira hoic diéu tri bénh hoic
tinh trang bénh lién quan dén chirc ning cia TRPC6 & dbi twong bao gdm viée cho dbi
tugng nay dung luwong cho hi€u qua diéu tri ciia hop chit ma tc ché chirc ning cua
TRPCS, trong d6 hop chit nay tc ché ca dong di vao va dong di ra dugc diéu bién boi
TRPC6. Mot s6 phuong 4n nhét dinh m6 ta phuong phép ngin ngira hodc diéu tri bénh
hodc tinh trang bénh lién quan dén chirc nang ctia TRPC6 & dbi twong bao gdm viéc cho
d6i tuong nay ding lugng cho hiéu qua diéu trj cia hop chat ma e ché chirc ning cia
TRPC6, trong d6 hop chit ndy e ché dong ion dugc diéu bién boi TRPC6. Luu ¥ rang
viéc (rc ché mot dong cu thé chi kha ning cia hop chét rc ché dong nay (vi du, dong
vao vi/hoic dong ra) trong thir nghiém in vitro hodc an in vivo. Viéc tic ché mét dong
cu thé trong thlr nghiém in vivo hodc in vitro déng vai trd lam dai dién cho mét chic
nang cu thé ctia mot hop chét cu thé.

Séng ché mé ta phuong phap didu tri rdi loan duoc didu bién béi TRPC6 & ddi
twong, phuong phdp nay bao gdm viéc ding luong hitu hidu hop chét theo sing ché
trong d6 mdi trong s6 céc bién s6 néu trén dwoc mod ta & day, vi dy, trong phan mé ta chi
tiét sang ché sau day.

Séng ché con mé ta phuong phap diéu trj rdi loan dugc diéu bién béi TRPC6 &
d6i tuong, trong d6 phuong phap nay bao gdm viéc ding ché pham chira hop chét theo
séng ché va td duoc, chat pha loang hodc chét pha lodng dugc dung.

Séng ché con mb ta phuong phap diéu tri 1di loan duoc diéu bién boi TRPC6 &
d6i twong, trong d6 phuong phap nay bao gdm viéc ding ché phim chira hop chét theo
séng ché va t4 duoc, chat pha loang hoéc chét pha loang dugc dyng, va r6i loan dugc
diéu bién bai TRPC6 duoc chon tir nhém bao gém phi dai tim, thiéu méu cuc bo, tén
thuong t4i twéi mau do thiéu mau cuc by, ting huyét 4p, ting huyét 4p d6ng mach phdi,
tang huyét 4p dong mach phdi ty phat, tinh trang t4i hep, bénh phéi tic nghen man tinh,
xo nang, bénh Alzheimer, bénh Parkinson, bénh Huntington, xo cltng teo co mét bén
(ALS), céc rdi loan ndo do chin thuong gy ra, bénh hen, bénh phéi tic nghen man tinh,
viém khép dang thap, viém xuong khép, bénh viém rudt, da xo cting, loan dudng co,
tién san giat va tang huyét 4p thai k¥, viém gan nhim m& khong do rwou, viém ciu than
phan doan khu trd, hdi ching hu than, bénh than do déi thdo dudng hodc bénh thin do

déi thdo duong, suy thén, bénh than giai doan cudi, ching thi€u mau cuc bd hoac ton
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thwong tii twéi méu do thiéu mdu cuc bo, bénh ung thu, IPF (idiopathic pulmonary
fibrosis — xo héa phdi tw phat), ARDS (acute respiratory disease syndrome — hoi chiing
bénh hé hap cip tinh), khi thiing va d4i thdo duong.

Trir khi duoc thé hién cuy thé, trong toan by ban mo ta nay va céc diém yéu cu
bao h di kém, cong thirc hda hoc va tén da néu s& bao g@)m céac dang hd bién (tautome)
va tat ca céc déng phéan lap thé, quan hoc va hinh hoc (vi dy, céc déng phéan dbi anh, cac
ddng phan khong dbi quang, cdc ddng phan E/Z, v.v..) vi cic raxemat clia ching ciing
nhu cdc hdn hop cdc chit ddng phan dbi anh riéng biét véi ty 18 khac nhau, hdn hop céc
chit ddng phan khong dbi quang, hodc hdn hop cia cic dang bét ky trong s6 cdc dang
néu trén trong d6 cdc ddng phén va cic ddng phan dbi anh nay tdn tai, ciing nhu céc
mubi, bao gdm cac mudi duge dung ciia ching va céc solvat clia chiing nhur c4c hydrat
ching han bao gdm solvat ctia cic hop chat tw do hoic cic solvat ctia mudi ciia hop chit
nay.

Mot s6 hop chét trong Bang 1 c6 thé tdn tai & nhiéu hon mot dang tautome. Sang
ché bao g6m phuong phép st dung tAt ca cdc tautome nay.

Séng ché bao gbém céc din xuit duoc dung cc hop chét theo sang ché. "Dan xuét
duge dung" chi mudi hoic este dugc dung, hoic hop chét bat ky khac, khi dugc ding
cho bénh nhén, c6 kha ning cung cép (tryc tiép hodc gidn tiép) hop chat hiru ich cho
sdng ché, hodc san phdm chuyén héa c6 hoat tinh dugc 1y hoic gdc c6 hoat tinh dugc 1y
ctia chiing. San phdm chuyén héa c6 hoat tinh dugc 1y s& dwoc hiéu c6 nghia 12 hop chat
bat ky theo sang ché c6 kha niang duoc chuyén héa bang enzym hozc theo con duong
héa hoc. Chiing bao gdm, vi du, din xuét dugc hydroxylat héa hodc oxy héa cua cic
hop chét theo sdng ché.

Khi dugc str dung ¢ day, "cac mudi duoc dung" chi cac din xuét ctia cic hop chét
d3 mo ta trong d6 hop chét gbc dwoc cai bién bing céch tao ra mubi axit hodc bazo cua
chiing. Céc vi du vé cdc mudi duoc dung bao gdm, nhung khong gi6i han &, cic mudi
axit vo co hodc hiru co cua cac géc bazo nhu cdc amin; cdc mudi kiém hodc hitu co cua
céc gbc axit nhu cdc axit carboxylic; va cdc nhém twong ty. Vi du, cdc mubi ndy bao
gém axetat, ascorbat, benzensulfonat, benzoat, besylat, bicarbonat, bitartrat,
bromua/hydrobromua, edetat, camsylat, carbonat, clorua/hydroclorua, xitrat, edisylat,

etan disulfonat, estolat esylat, format, fumarat, gluceptat, gluconat, glutamat, glycolat,
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glycollylarsnilat, hexylresorxinat, hydrabamin, hydroxymaleat, hydroxynaphtoat,
iodua, isothionat, lactat, lactobionat, malat, maleat, mandelat, metansulfonat,
metylbromua, metylnitrat, metylsulfat, mucat, napsylat, nitrat, oxalat, pamoat,
pantothenat, phenylaxetat, phosphat/diphosphat, polygalacturonat, propionat, salixylat,
stearat, subaxetat, suxinat, sulfamit, sulfat, tannat, tartrat, teoclat, toluensulfonat,
trietiodua, trifloroaxetat, amoni, benzathin, cloprocain, cholin, dietanolamin,
etylendiamin, meglumin va procain. C4c mubi dwoc dung khéc cé thé dugc tao thanh
v&i céc cation tir cac kim loai nhu nhém, canxi, lithi, magie, kali, natri, k€m va cdc nhém
twong ty. (Cling xem tai liéu: Pharmaceutical salts, Birge, S.M. et al., J. Pharm. Sci.,
(1977), 66, 1-19).

Céc mubi duoc dung theo séng ché c6 thé dwoc téng hop tir hop chit gbc ma chira
nhém bazo hodc axit bang céc phuong phép héa hoc thong thudng. Nhin chung, cic
mudi ndy c6 thé c6 thé dugc didu ché bang phan ting ciia cdc dang axit hodc bazo ty do
clia céc hop chét nay véi lwong vira di clia bazo hoc axit thich hgp trong nuéc hodc
chit pha lodng hitu co nhu ete, etyl axetat, etanol, isopropanol, hodc axetonitril, hodc
hén hop ctia ching.

C4c mudi cua cic axit khédc véi cdc axit néu trén ma vi du hiru ich dé tinh ché
hodc phan tach cic hop chét theo sdng ché (vi du cdc mudi trifloro axetat, cic format)b
cling 12 mot phan ciia sang ché.

Ngoai ra, nim trong pham vi ctia sing ché 12 viéc st dung cic tién dugc chat cua
céc hop chat theo sang ché. Cic tién dwoc chit bao gdm céc hop chit ma, khi chuyén
d6i héa hoc don gian, ching dwoc cai bién dé tao ra céc hop chit theo sing ché. Cac
chuyén d6i héa hoc don gian bao gbm thiy phan, oxy héa va khir. Cu thé, khi tién dugc
chét duoc dung cho bénh nhan, tién duoc chét nay cé thé duogc chuyén héa thanh hop chét
dugc mé ta & trén, theo d6 tao ra tac dung dwoc 1y mong mubn.

Céc hop chit theo sdng ché ciing bao gdm cic dang dwoc dénh déu d6ng vi. Dang
duoc danh dau déng vi ctia hoat chét cta ché phém theo sang ché 1a giéng véi chit c6 hoat
tinh néu trén nhung thuc té 13 mét hodc nhidu nguyén tir ciia chit c¢6 hoat tinh néu trén da
duoc thay thé bang nguyén tir hoic cdc nguyén tir c6 khdi lugng nguyén tir hodc sb khbi
khac vé6i khéi lwong nguyén tir hoc s6 khdi ctia nguyén tir néu trén ma thudng dwoc tim
thdy trong tw nhién. Céc vi du vé cdc ddng vi ma c6 thé d& dang mua dugc trén thi truong
va c6 thé két hop dwoc vao trong hoat chét ctia ché phim theo sang ché theo cic quy trinh
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da duoc biét 15, bao gdm cac ddng vi ciia hydro, cacbon, nito, oxy, phospho, flo v clo, vi
dy, 2H, 3H, 13C, 1C, N, 180, 170, 3P, 32p, 353, 18F, va 3Cl, twrong tmg. Hoat chat ctia ché
phém theo séng ché, tién duoc chit cua né, hoic mudi duge dung ciia né chira mot hoic
nhiéu déng vi néu trén va/hodc cac déng vi khdc cta cdc nguyén tir khic dugc dy dinh nam
trong pham vi ctia sdng ché.

Céc hop chét theo sang ché chi 12 cac hop chit ma dugc coi 13 “thich hop vé& mit héa
hoc” nhu dwgc dénh gid boi ngudi ¢ k¥ nang trong linh vuc k§ thuét nay. Vi du, hop chat
ma s& c6 “héa tri thay dbi”, hodc “carbanion” (nguyén tix cacbon c6 cip dién tit khong chia)
khong phai 1a cc hop chit duoc dy dinh st dung trong cdc phuong phdp dugc md ta trong
sdng ché.

Dbi v6i tht ca cac hop chit dugc md ta trén day trong don nay, trong ndi dung ma
danh phdp mau thufn véi ciu trdc, thi cAn hiéu ring c4c hop chét nay s& dugc dinh nghia
bang céu tric.

Vi du thwc hién sang ché
Cac vi du sau day nhdm muc dich minh hoa séng ché.

Danh séch céc tir viét tit

AA Axit axetic

ACN/MeCN Axetonitril

aqg. Nuéce

BEH Cot lai bic ciu etylen
BOC Tert-butyloxycarbonyl

°C Nhiét o Celsius

CDI Di(imidazol-1-yl)metanon

CPhos-3G-metan

vong chira paladi

Metansulfonato(2-dixyclohexylphosphino-2',6'-
bis(dimetylamino)-1,1'-biphenyl)(2'-amino-1,1'-biphenyl-2-

40/181

sulfonat yl)paladi(I)

DCM Diclorometan

DIPEA N.N-diisopropyletylamin
DMF N,N-dimetylformamit

DMA N,N-dimetylaxetamit

DMSO Dimetylsulfoxit

DTAD Di-tert-butyl azodicarboxylat
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HPLC
MeOH
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Mel

mL

MS

NaH
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NMP
Pdy(dba)s
Pd/C
PdClz(dppf)CH2Cl2

Pd(OH):
PE

RP
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Dietylete

Duong lugng

Po phd khéi ion héa phun dién tir

Etanol

Etyl axetat

Gio

Hydro

Axit phosphoric
N,N,N',N'-tetrametyl-O-(7-azabenzotriazol-1-yl)urani
hexaflophosphat

Axit clohydric

Séc ky long hiéu ning cao

Metanol

Phiit

Todometan

Mili 1it

Ph khéi

Natri hydrua

Natri hydroxit

N-metyl-2-pyrolidinon
Tris(dibenzylidenaxeton)dipaladi(0)
Paladi trén cacbon
[1,1'-Bis(diphenylphosphino)feroxen]dicloropaladi(II)
diclorometan

Paladi hydroxit

Ete dau mo

Pha dao

Nhiét do trong phong (khoang 25°C)

Séc ky chit 1ong siéu t6i han
Benzotriazolyl tetrametyuroni tetrafloborat

Axit trifloroaxetic
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THF Tetrahydrofuran

TLC Séc ky 16p mong trén SiO»

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

Xphos 2™ Gen. Clo(2-dixyclohexylphosphino-2',4’,6'-triisopropyl-1,1'-

biphenyl)[2-(2'-amino-1,1’-biphenyl)]paladi(II)
TPP Triphenylphosphin
Céc phwong phap tong quat: Trir khi dugc luu ¥ khic di, tit ca c4c phan ung duoc
tién hanh & nhiét d6 trong phong (khoang 25°C), trong khi tro (vi du, Argon, N»), va
trong céc didu kién khan. T4t ca c4c hop chit nay déu dugc phan tich dic tinh bang it
nhét 12 mot trong s6 céc phuong phép sau: 'H NMR, HPLC, MS, HPLC-MS, hoic diém
néng chay.

Thong thudng, tién trinh phan img duoc theo dbi bing sic ky 16p méng (TLC)
ho3c HPLC-MS. Céc san phadm trung gian va san pham dugc tinh ché sir dung it nhit
mdt trong s6 cic phuong phap sau day:

Shc ky nhanh trén silicagel, tai két tinh, HPLC khong di xting st dung chat 1ong
siéu t61 han (SCF - Super Critical Fluid) st dung c6t RegisPack 3,0 x 25,0 cm, rira giai
bang hdn hop dang dong cia MeOH, isopropylamin (IPA), va cacbon dioxit siéu téi han
& 125 bar; 80 mL/min, va/hodc HPLC pha déo sir dung viéc rira giai bang cot ban diéu
ché C18 véi ché do gradient nhu sau:

e MeCN + 0,1% TFA va H20 + 0,1% TFA,

e MeCN + 0,1% axit formic va H2O + 0,1% axit formic, hodc
e MeCN va H>O chira NH4HCO3 2,5 mM

e MeCN va H,0 + 0,1% TFA,

e MeCN va H,0 + 0,1% NH3,

e MeCN va H,O va 0,1% TFA

e MeCN va H,0 va 0,1% NHj3;

S4 liéu phan tich

S6 liéu phd khdi (MS - Mass Spectrometry) dwoc thong béo cho khédi luong da
quan sat (vi du, [M+H]*). Phuong phap HPLC duoc st dung dé phan tich dic tinh cac
hop chit theo sdng ché dwoc mo ta trong Bang 2.

Béng 2. Cac phwong phap HPLC
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Dong
Phwong | Pha di Pha di
Gradient (mL/min. Caot
phap dong A dong B ) '
Thoi
gian %A %B
) BEH
0,1% axit | 0,1% axit | (min)
2,5x50mm
formic formic 0 95,0 5,0
A 0,8 C18, duong
trong trong 1,0 5,0 95,0
kinh hat 1,7
nudc MeCN 1,3 5,0 95,0
um
1,4 95,0 5,0
1,7 95,0 5,0

Phuong phéap nay dugc st dung trong toan b phan con lai ctia bang trohg phan nay cho
s6 1iéu v& ESI-MS va thoi gian luu.

Néu HPLC-MS khac dugc s dung, n6 s& dugc néu rd trong ndi dung.

Phwong phap 1

Ché d6 ion ESI+/-. Cot: CSH C18 2,1x50mm, dudng kinh hat 1,7um. Gradient: 90%A
dén100%B trong 1,19 phiit dugc giit & 100%B dén 1,70 phiit. Tdc ¢6 dong 0,8 mL/min.
A= (95% nudc + 5% axetonitril + 0,05% axit formic) B=(axetonitril + 0,05% axit
formic).

Phwong phap 2

Ché 6 ion ESI+/-. C6t: BEH 2,1x50mm C18, dudng kinh hat 1,7um. Gradient: 90%A
dén 100%B trong 4,45 phiit dugc giit & 100%B dén 4,58 phit. Tdc d6 dong 0,8 mL/min.
A= (95% nudc + 5% axetonitril + 2,5mM amoni bicarbonat) B=(axetonitril).

Phwong phap 3

Ché d6 ion ESI+/-. Cot: BEH 2,1x50mm C18, dwdng kinh hat 1,7um. Gradient: 90%A
dén 95%B trong 1,19 phiit duoc giit & 95%B dén 1,70 phit. Téc d6 dong 0,8 mL/min.
A= (95% nudc + 5% axetonitril + 2,5mM amoni bicarbonat) B=(axetonitril).

Phwong phap 4

Ché d6 ion ESI+/-. C6t: HSS T3 2,1x100mm, dudng kinh hat 1,8pm. Gradient:100%A
gift trong 1,00 phiit, 100%A dén 95%B trong 4,50 phit dugc git & 100%B dén 4,91
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phiit. Téc d6 dong 0,6 mL/min. A= (95% nuéc + 5% axetonitril + 0,05% axit formic)
B= (axetonitril + 0,05% axit formic).

Phwong phap 5

Ché d6 ion ESI+/-. Cot: CSH C18 2,1x50mm, duong kinh hat 1,7um: Gradient:90%A
dén 100%B trong 4,45 phit dwoc giit & 100%B dén 4,58 phit. Téc d6 dong 0,8mL/min.
A= (95% nubc + 5% axetonitril + 0,05% axit formic) B=(axetonitril + 0,05% axit
formic).

Phwong phap 6

Ché d6 ion ESI+/-. Cot: HSS T3 2,1x100mm, dudng kinh hat 1,8um. Gradient: 95%A
dén 100%B trong 3,65 phiit, dwoc gift & 100%B dén 4,95 phiit. Téc @6 dong 0,6 mL/min.
Nhiét d6 cot 60°C. A= (95% nudc + 5% axetonitril + 0,05% axit formic) B= (axetonitril
+ 0,05% axit formic).

Phwong phap 7 (Nhiét d6 cot 60°C)

Pha di Pha di Dong
Gradient Cot
dong A dong B (mL/min.)
Thoi %A %B
gian
0,1% , (min)
Sun fire C18_3,0
TFA 0 97,0 3,0 2,2
ACN x 30 mm, dudng
trong 0,2 97,0 3,0 2,2
kinh hat 2,5 um,
nudc 1,2 0,0 100,0 2,2
1,25 0,0 100,0 3,0
1,4 0,0 100,0 3,0
Phwong phap 8 (Nhiét d6 c6t 40°C)
Pha di Pha di Dong
Gradient Cot

dong A dong B (mL/min.)

Cacbon Thoi CHIRAL ART®
dioxit | EtOH20 | 8an | PA | BB | Cellulose SC_4,6 x
. : 4,0

siéutéi | mM NH; | (min) 250 mm_ dudng

han 0 60 40 kinh hat Sum
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10 60 40
Phwong phap 9
Pha di Pha di Dong :
Gradient Cot
dong A dong B (mL/min.)
Thoi
gian %A %B
0,1% (min) .
TEA ACN Sun fire C18_3,0x
008% | O | 90| 30 1,5 30 mm, dudng
trong
TFA 1,3 0,0 | 100,0 kinh hat 2,5 um
nudc
1,5 0,0 100,0
1,6 95,0 5,0
Phwong phap 10 (Nhiét 6 cot 60°C)
Dong
Pha di Pha di
Gradient (mL/min. Cot
dong A dong B )
Zorbax Stable
Thoi Bond C18_3,0 x
gian %A %B 30 mm,
0,1% (min) duong kinh hat
TFA 1,8pum,
ACN
trong 0 97,0 3,0 2,2
nudc 0,2 97,0 3,0 2,2
1,2 0,0 100,0 2,2
1,25 0,0 100,0 3,0
1,4 0,0 100,0 3,0
Phwong phap 11
Pha di Dong
Pha di
dong Gradient (mL/min) Cot T°
dong A B
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Thoi %A | %B
gian
_ XBridge
0,1% (min)
C18_3,0x 30
NH; 0 97,0 | 3,0 2,2
ACN mm, dudng 60°C
trong 0,2 97,0 3,0 2,2
kinh hat 2,5
nudc 1,2 0,0 | 100,0 2,2
Um
1,25 0,0 | 100,0 3,0
1,4 0,0 | 100,0 3,0
Phwong phap 12
Pha di Dong
Pha di
dong Gradient (mL/min) Cot T°
dong A
B
Thoi %A | %B
gian Sun fire
0,1% ,
(min) C18_2,1x30
TFA
ACN 0 99,0 1,0 1,5 mm, dudng 60°C
trong
) 0,02 99,0 | 1,0 1,5 kinh hat 2,5
nudée
1,00 0,0 | 100,0 1,5 pUm
1,10 0,0 | 100,0 1,5
Phwong phap 13
Pha di Dong T®
Pha di
dong Gradient (mL/min) Cot
dong A
B
Thoi %A | %B
gian XBridge
0,1% _
(min) C18_3,0x 30
NH3
ACN 0 95,0 | 5,0 1,5 mm, dudng
trong 60°C
) 1,3 0,0 | 100,0 1,5 kinh hat 2,5
nuée
L5 0,0 | 100,0 1,5 um
1,6 95 5,0 1,5
Phwong phap 14
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Pha di Dong T®
Pha di
dong Gradient (mL/min) Cot
dong A
B
Thoi %A | %B
gian
(min)
0,5% 0,5% 0 95,0 | 5,0 1,2 Halo C18_4,6
H3PO4 | H3POq4 1 95,0 | 5,0 1,2 mm X 15 cm, 15°C
trong trong 4 70,0 | 30,0 1,2 duong kinh
nudc ACN 5 62,5 | 37,5 1,2 hat 2,7 um
7,5 61 | 39 1,2
10 2 98 1,2
12 2 98 1,2
Céc vi du tong hop

Céc vi du sau day mang tinh minh hoa, va nhu duoc biét béi ngudi c6 k¥ ning
trong linh vic k§ thuat ndy, cic chat phan ting hoic cic didu kién c6 thé duoc thay ddi
néu cin cho timg hop chat cu thé ma khong can tién hanh thir nghiém thém.

Ciéc hop chit theo sang ché c6 thé duoc diéu ché bang cdc phuong phép tong quat
va céc vi du duge néu dudi diy va cdc phwong phap da biét d6i véi ngudi c6 k¥ ning
trung binh v& linh vyc k§ thuét nay. Céc diéu kién phan (mg va thoi gian phéan Gmg t6i
vu c6 thé thay d6i phu thudc vao cc chét phan ing dwoc ding. Trir khi dugc néu rd cu
thé, néu khong cdc dung méi, nhiét do, 4p suét va cc diéu kién phan ving khic c6 thé
dé dang dugc chon bdi ngudi ¢ ki ning trung binh trong linh vyuc k¥ thuét. Cdc quy
trinh cy thé duoc cung cip trong phan céc vi du téng hop. Céc san phdm trung gian duogc
stt dung trong cic quy trinh tdng hop dudi day c6 thé mua duogc trén thi trudng hoic c6
thé d& dang diéu ché dwoc bang cdc phuong phép da biét d6i véi nguoi c6 k§ nang trong
linh vye k§ thuat ndy. Tién trinh phan tng c6 thé duogc theo ddi bang céc phwong phép
thong thudng nhu sic ky 16p mong (TLC - Thin Layer Chromatography) hoic phd khéi
sic ky 16ng cao 4p (HPLC-MS - high pressure liquid chromatography-mass spec). Céc

san phim trung gian va cdc san phim c6 thé duoc tinh ché béng cac phuong phép da
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biét trong linh virc k¥ thuat ndy, bao gbm sic ky cot, HPLC, TLC diéu ché hoic tai két
tinh.

Quy trinh ditu ché tong quat

Céc hop chét theo sang ché thuong duoc didu ché bang phan Gng cta san phdm
trung gian 13 axit carboxylic c¢6 cong thirc INT-1 véi san phdm trung gian 13 amin c6
cong thitc INT-2 trong cic diéu kién thich hgp nhu dwoc minh hoa duédi dy trong So
o 1.

Sodd 1
O RS R4
H
i AN OH h R°
R7
R1/Hn\o = + RSJ\/Y | AN
2 AL ~
R N7 NH,
INT-I INT-2
R6
7
Lw R
1.7 AN
R O A| P
“N” UNH,

Céc san pham trung gian INT-1 va INT-2 13 d3 biét trong linh vuc k§ thuat nay
hodc c6 thé diéu ché dugc bang céc phuong phip duge mo ta dudi ddy. Cac nhém/cic
thuat ngit R! #n R7, A, Y va L 12 nhu duoc dinh nghia & trén cho hop chét ¢6 cong thirc
D).

Téng hop céc sin phim trung gian

Este tert-butyl cua axit 4-[6-(2,5-Dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-

piperazin-1-carboxylic
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CH, .
H,C.| CH, . ' H,C CHs o
o 0 H3C | H,C o
N N/w
—~CH
H.C CH
Yk =
N s~ CH,
NN {
\
H.C

B6 sung CPhos-G3-metan vong chira paladi sulfonat va natri fert-butoxit (216
mg, 16,1 mmol) vao este tert-butyl ctia axit piperazin-1-carboxylic (1,0 g, 5,37 mmol)
va 5-bromo-2-(2,5-dimetyl-pyrol-1-yl)-4-metoxy-pyridin (1,5 g, 5,37 mmol) trong 1,4-
dioxan (15 mL) va loai khi b?mg nito trong 5 min. Hon hop thu dwoc dugc khuéy o
100°C trong 10h. Hon hop phan tng nay dwoc loc qua 16p dém silic oxit rira giai bing
EtOAc va cd dic. San phim tho duoc tinh ché bing sic ky cot silicagel dé thu dwoc hop
chét néu & tiéu dé.

Hiéu suét: 2,1 g (88%) R«HPLC): 1,15 min (Phuong phép 1)

Este tert-butyl ciia axit 4-(6-Amino-4-metoxy-pyridin-3-yl)-piperazin-1-

carboxylic

Ho S 0 O

HC™ N J( H,C o/(

B6 sung hydroxylamin hydroclorua (1,64 g, 23,6 mmol) va trimetylamin (659
pL, 4,73 mmol) vao este tert-butyl cua axit 4-[6-(2,5-dimetyl-pyrol-1-yl)-4-metoxy-
pyridin-3-yl]-piperazin-1-carboxylic (2,1 g, 4,73 mmol) trong EtOH (10 mL) va nuéc
(5 mL) va khudy ¢ 80°C trong 18 h. Hon hop phan tng nay dugc ¢ dic trong 4p suat
duogc gidm. Can dugc tao huyén phu trong DCM va loc dé loai b6 céc mubi. Dich loc
duoc tinh ché bing sic ky cot silicagel dé thu dugc hop chit néu & tidu dé.

Hiéu suét: 1,07 g (73%)

4-Metoxy-5-piperazin-1-yl-pyridin-2-ylamin dihydroclorua
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— | HCl

NH,

Bb sung HC1 4M trong 1,4-dioxan (4,34 mL, 17,35 mmol) vao este tert-butyl cia
axit 4-(6-amino-4-metoxy-pyridin-3-yl)-piperazin-1-carboxylic (1,07 g, 3,47 mmol)
trong DCM (12 mL) va khudy & RT trong 2 h. Hén hop phan tng nay dwgc cd dic trong
4p sudt duoc giam.

Hiéu suit: 976 mg (dinh luong)
Este tert-butyl ciia axit 6-Amino-4-metyl-3',6'-dihydro-2'H-[3.4']bipyridinyl-1'-

carboxylic

H,C
"\ _cH,
H.C H, O
’ /O H H,C °
H,C 8
3 _B
o Br H,C 0 N
@ YY)
—
N N~ NH,

B6 sung dung dich Na;COs 2M (4,01 mL, 8,02 mmol) va PdClx(dppf) (328 mg,
0,40 mmol) vao este tert-butyl cua axit 4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-
3,6-dihydro-2H-pyridin-1-carboxylic (1,24 g, 4,01 mmol) va 5-bromo-4-metyl-pyridin-
2-ylamin (750 mg, 4,01 mmol) trong 1,4-dioxan. Hdn hop phan tng nay duoc loai khi
bang nito trong 5 min va dwoc khudy trong 16 vi séng & 150°C trong 30 min. Phan ting
nay duoc pha lodng EtOAc va nudc va cac 16p duoc tach riéng. Lop nuéc duoc chiét lai
bang EtOAc. Céc 16p hitu co sau khi két hop duogc rira biang nwéc mudi, 1am khd trén
MgSO4 va c6 dic trong chan khong. Can duoc tinh ché bang séc ky silicagel dé thu duoc
hop chat néu & tiéu dé.
Hiéu suét: 1,1 g (95%)  ESI-MS: m/z = 290 (M+H)* R(HPLC): 1,82 min
(Phuong phép 2) |
Este tert-butyl ctia axit 6-Amino-4-metyl-3'.4'.5'.6'-tetrahydro-2"H-

[3.4']bipyridinyl-1'-carboxylic
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CH;, O
CH, O H,C
HaC
(¢} N CH
H,C o N CH, H,C 3
7 Z —_— =
NS
NS N NH,
N NH,

B6 sung Pd/C (405 mg, 0,38 mmol) vio este tert-butyl clia axit 6-amino-4-metyl-
3',6'-dihydro-2'H-[3,4']bipyridinyl-1'-carboxylic (1,10 g, 3,80 mmol) trong MeOH (10
mL) trong nito. Hon hop phan tmg nay dwgc loai khi va duge thdi béng khi Ho. Phan
Umg nay dugc loc va c6 dic trong dp suat duoc giam. San phém th6é duoc tinh ché béng
sic ky cot silicagel dé thu duoc hop chit néu & tiéu de.

Hiéu suat: 511 mg (46%) ESI-MS: m/z = 292 (M+H)* R(HPLC): 1,80 min

(Phuong phép 2)
4-Metyl-1',2',3'.4',5',6'-hexahydro-[3.4'Ibipyridinyl-6-ylamin dihydroclorua

H (0]
ol L
H,C o N

HN % Ha

~ | HCl
N7 NH, S

Hop chét néu & tidu dé duoc téng hop tir este tert-butyl clia axit 6-Amino-4-metyl-
3'4',5',6'-tetrahydro-2'H-[3,4']bipyridinyl-1'-carboxylic (511 mg, 1,75 mmol) theo quy
trinh dwgc mod ta dé tdng hop hop chét trung gian 4-metoxy-5-piperazin-1-yl-pyridin-2-
ylamin dihydroclorua.
Hiéu suét: 347 mg (75%) ESI-MS: m/z = 192 (M+H)* R«(HPLC): 0,36 min

(Phuong phép 2)

Este tert-butyl cua axit 6-Amino-3'
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HG
"\ _cH,
H,C

H,C

H, O
H,C /U\
H.C o) N
_—
/

o _
d
o — + P A s
N B y
o N NH, 9
7]/ CH, N NH,
©  Ld oH
B6 sung dung dich NaCOs 2M (2 mL, 4,00 mmol) va PdClx(dppf)CH2Cl> (449
mg, 0,55 mmol) vao este tert-butyl cla axit 4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-
2-y1)-3,6-dihydro-2H-pyridin-1-carboxylic (1,70 g, 5,50 mmol) va 5-bromo-pyridin-2-
ylamin (1,00 mg, 5,78 mmol) trong 1,4-dioxan. Hon hop phéan tmg nay dugc loai khi
bing nito trong 5 min. va dugc khudy & 120°C trong 16 h. T4t ca cdc hop chat bay hoi
dwoc bay hoi trong 4p suit duoc gidm. San phdm thd dwgc tinh ché bang sic ky pha
binh thudng dé thu dwoc hop chét néu & ticu de.
Hiéu suat: 1,2 g (79%)

Este tert-butyl cia axit 6-Amino-3'.4'5',6'-tetrahydro-2'H-[3.4'|bipyridinyl-1'-

carboxylic
Ho Hy O Ho CH, O
HSC>LO/U\N Hacj\o/[kN
N | Z
Y NH, Y NH,

Bb sung Pd(OH): trén cacbon (4,5 g, 32,4 mmol) vao este tert-butyl cua axit 6-
amino-3',6'-dihydro-2'H-[3,4'bipyridinyl-1'-carboxylic (45,0 g, 163,4 mmol) trong
EtOH (1000 mL) trong nito. H3n hop phan tng nay dugc khudy & 30PSI trong PARR
SHAKER trong 16h. Phan l’ing nay dugc loc qua Celite®. Dich loc dugc bay hoi trong

4p suét duoc gidm va cin dugc tinh ché bang sic ky cot silicagel dé thu duoc hop chit

néu 6 tiéu de.

Hiéu suat: 23,7 g (79%)
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H, O
sl L
HN
H,C o) N : HCI

| x
N
N NH,

NH

2

Hop chét néu ¢ tiéu dé dwoc tdng hop tir este tert-butyl cla axit 6-amino-
3',4',5',6'-tetrahydro-2'H-[3,4'Tbipyridinyl-1'-carboxylic (800 mg, 2,88 mmol) theo quy
trinh dugc mo ta dé tdng hop hop chét trung gian 4-metoxy-5-piperazin-1-yl-pyridin-2-
ylamin dihydroclorua.

Hiéu sudt: 694 mg (96%)
Este tert-butyl clia axit 6-Amino-4-metoxy-3',6'-dihydro-2'H-[3.4']bipyridinyl-1'-

carboxylic

H
*\ _cH,

H,C °

H,C B/

B sung dung dich Na;CO3 2M (2 mL, 148 mmol) va PdClx(dppf)CH:Cl» (3,93
g, 4,93 mmol) vao este tert-butyl cta axit 4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-
yl)-3,6-dihydro-2H-pyridin-1-carboxylic (10,0 g, 49,3 mmol) va 5-bromo-4-metoxy-
pyridin-2-ylamin (15,2 g, 49,3 mmol) trong 1,4-dioxan (100 mL). H6n hop phan tng
nay duoc loai khi bang nito trong 5 min. va duoc khudy & 120°C trong 16 h. Tét ca cdc
hop chét bay hoi dwoc bay hoi trong 4p suét duoc giam. Cin dugc pha lodng bang nudc
va chiét ba 1an bang EtOAc. Céc 16p hitu co sau khi két hop duoc rira bing nuwdc mudi,
1am kho trén Na,SO4 va cd dic trong 4p suat duoc giam. San phim tho dugce tinh ché
bang sic ky pha binh thudng dé thu dugc hop chét néu & tiéu dé.
Hiéu suét: 2,50 g (55%)
Este tert-butyl ciia axit 6-Amino-4-metoxy-3'4',5',6'-tetrahydro-2'H-

[3.,4']bipyridinyl-1'-carboxylic
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Hop chit néu & tiéu d& dugc tong hop tir este tert-butyl cua axit 6-amino-4-
metoxy-3',6'-dihydro-2'H-[3,4'Tbipyridinyl-1'-carboxylic (750 mg, 2,46 mmol) theo quy
trinh dugc md ta dé tdng hop hop chét trung gian este tert-butyl clia axit 6-amino-4-
metyl-3',4",5',6'-tetrahydro-2'H-[3,4']bipyridinyl-1'-carboxylic.

Hiéu suit: 715 mg (95%) ESI-MS: m/z = 308 (M+H)* R(HPLC): 0,88 min

(Phuong phéap 5)
4-Metoxy-1',2',3',4',5',6'-hexahydro-[3.4'Ibipyridinyl-6-ylamin dihydreclorua

H, O
H,C

CH,
H,C ) N

Hop chét néu & tidu d& dugc tdng hop tir este tert—butyl cla axit 6-amino-4-
metoxy-3’,4°,5’,6’-tetrahydro-2’H-[3,4’ ]bipyridinyl-1’-carboxylic (715 mg, 2,33
mmol) theo quy trinh dwoc mé ta dé tbng hop hop chit trung gian 4-metoxy-5-piperazin-
1-yl-pyridin-2-ylamin dihydroclorua.

Hiéu sult: 745 mg (dinh lugng) ESI-MS: m/z =208 M+H)* R(HPLC): 0,56
min  (Phuong phép 6) |
Este tert-butyl ciia axit 4-(6-Amino-pyridazin-3-yl)-3,6-dihydro-2H-pyridin-1-

carboxylic
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Hop chét néu & tieu d& dugc tong hop tir este tert-butyl cta axit 4-(4,4,5,5-
tetrametyl-[1,3,2]dioxaborolan-2-yl1)-3,6-dihydro-2H-pyridin-1-carboxylic (977 mg,
3,16 mmol) va 6-cloro-pyridazin-3-ylamin (500 mg, 2,87 mmol) theo quy trinh dugc
md ta dé tdng hop hop chét trung gian este tert-butyl clia axit 6-amino-4-metoxy-3',6'-
dihydro-2'H-[3,4']bipyridinyl-1'-carboxylic.

Hiéu suit: 590 mg (74,3%) ESI-MS: m/z =276 (M+H)* R(HPLC): 0,44 min (Phuong
phip 1)
Este tert-butyl ctia axit 4-(6-Amino-pyridazin-3-yl)-piperidin-1-carboxylic

H, O H, O
Haci /H\ Haoi /U\
HC™ o N HC™ 0 N

/

Hop chét néu & tiéu dé dugc tdng hop tir este tert-butyl clia axit 4-(6-amino-
pyridazin-3-yl)-3,6-dihydro-2H-pyridin-1-carboxylic (5,40 g, 19,5 mmol) theo quy
trinh dwoc md ta dé tdng hop hop chit trung gian este tert-butyl clia axit 6-amino-4-
mety1-3',4',5',6'-tetrahydro-2'H-[3,4']bipyridiny1-1'—carboxy1ic.

Hiéu suét: 3,93 g (72%) ESI-MS: m/z =279 M+H)* R((HPLC): 0,38 min

(Phuong phap 1)
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6-Piperidin-4-yl-pyridazin-3-ylamin dihydroclorua

”°>L L i
=

| N NH,

HCI

N
SN NH,

Hop chit néu & tidu d& duoc téng hop tir este tert-butyl clia axit 4-(6-amino-
pyridazin-3-yl)-piperidin-1-carboxylic (3,60 g, 12,9 mmol) theo quy trinh dugc mo ta
dé téng hop hop chét trung gian 4-metoxy-5-piperazin-1-yl-pyridin-2-ylamin
dihydroclorua.

Hiéu suét: 2,30 g (dinh lugng) ESI-MS: m/z = 179 M+H)* R«(HPLC): 0,32 min

(Phuong phép 1)

Este tert-butyl ciia axit (R)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-piperazin-1-

carboxylic
H,G CH,

(0] (0] H,C | -CH,

+
N
[ jAOH H,C~ “CH, [
N
H

Bb sung fert-butyl-cloro-dimetyl-silan (1,05 g, 6,94 mmol) va imidazol (944 mg,
13,9 mmol) vao este tert-butyl cua axit (R)-2-hydroxymetyl-piperazin-1-carboxylic
(1,00 g, 4,62 mmol) trong DMA (10 mL) va hdn hop phan ting nay duoc khudy trong
14 h & rt. HAn hop phan Gmg nay duoc pha lodng bing EtOAc va rira bang nuée va nude
mubi, 1am kho trén NaxSOq, loc va co dic trong ap suat duoc gidm. Cén duogc tinh ché
bang séc ky cot silicagel dé thu dwoc hop chét néu & tidu dé.
Hiéu suat: 1,45 g (95%)
S-Bromo-2-(2,5-dimetyl-pyrol-1-yl)-4-metyl-pyridin

Br
Br
H,C
H,C 0 : | o
X
+ HC)]\/\”/CHs —_— N
N 3

0] N
NHZ H3CUCH3
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B6 sung axit para toluen sulfonic ( 61,0 mg, 0,32 mmol) vao 5-bromo-4-metyl-
pyridin-2-ylamin (2,00 g, 10,7 mmol) va hexan-2,5-dion (1,47 g, 12,8 mmol) trong
toluen (50 mL), va hén hop phan g nay dugc khudy trong 18h & 140°C. Hon hop phin
{ing nay duoc duge rét vio trong nde va pha lodng trong EtOAc. Lép chét hitu co sau
khi tdch duoc rira bing nwéc mudi va 1am kho trén MgSO4, loc va cb dic trong 4p suét
dwoc giam. Cin dwoc tinh ché bing séic ky cot silicagel dé thu dugc hop chét néu & tidu
de.

Hiéu suit: 2,68 g (95%)
Este tert-butyl ciia axit (R)-2-(fert-Butyl-dimetyl-silanyloxymetyl)-4-[6-(2,5-

dimetyl-pyrol-1-yl)-4-metyl-pyridin-3-yl]-piperazin-1-carboxylic

Br HSC\T/HtH3 CH, O

HC A r HC<] I /'; .
+ \f O,STiéiléaHs - o 7 o
Hsc\§i/7/cH3 [NjA CH, CH, S
" H,C

B6 sung natri fert-butoxit (1,09 g, 11,3 mmol) vd CPhos-G3-metan vong chira
paladi sulfonat (152 mg, 0,19 mmol) vao 5-bromo-2-(2,5-dimetyl-pyrol-1-yl)-4-metyl-
pyridin (1,00 g, 3,77 mmol) va este tert-butyl cia axit (R)-2-(fert-butyl-dimetyl-
silanyloxymetyl)-piperazin-1-carboxylic (1,25 g, 3,77 mmol) trong 1,4-dioxan (13 mL).
Hon hop nay duoc loai khi bing nito trong 5 min, va dugc khudy trong 18h & 100°C.
Hon hop phan img nay duoc loc qua 16p dém silicagel va dwgc ria bang EtOAc. Dich
loc ndy c6 dic trong 4p suit duoc giam dé thu dwoc hop chét néu 6 tidu dé.
Hiéu suét: 1,67 g (86%) ESI-MS: m/z = 515 (M+H)* R(HPLC): 1,56 min

(Phuong phép 1)
ridin-3-yl)-2-hydroxymetyl-

Este tert-butyl cua axit (R 6-Amino-4-metyl-

piperazin-1-carboxylic
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—_— /

N |
= | CH, SN NH,
NS

N7 NN
H,C

Hon hop cia este tert-butyl clia axit (R)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-
4-[6-(2,5-dimetyl-pyrol-1-yl)-4-metyl-pyridin-3-yl]-piperazin-1-carboxylic (1,67 g,
3,24 mmol), hydroxylamin hydroclorua (1,13 g, 16,2 mmol) va trimetylamin (452 pl,
3,24 mmol) trong etanol (10 mL) va nuéc (5 mL) duoc khuéy trong 18 h & 80°C. Hon
hop phén ng nay dugc co dic trong dp sut dugc giam va cin dugce tinh ché bang sic

ky pha dao dé thu duoc hop chit néu & tidu dé.

Hiéu suét: 1,67 g (86%) R«(HPLC): 0,66 min (Phuong phép 3)
[(R)-4-(6-Amino-4-metyl-pyridin-3-yl)-piperazin-2-yl]-metanol dihydroclorua
OH
OH
QN =
Cl N
HCl N NH,

Hop chit néu & tiéu dé dugc téng hop tir este tert-butyl cla axit (R)-4-(6-amino-
4-metyl-pyridin-3-yl)-2-hydroxymetyl-piperazin-1-carboxylic (450 mg, 1,40} mmol)
theo quy trinh dwoc mé ta dé tdng hop hop chit trung gian 4-metoxy-5-piperazin-1-yl-
pyridin-2-ylamin dihydroclorua.

Hiéu suét: 412 mg (dinh luong)

5-Bromo-2-(2,5-dimetyl-pyrol-1-yl)-4-metoxy-pyridin

GH, Br

CH, Br 0

NN 2 [
| Nt H3C)WCH3 — 2N

o

N
H,C CH
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Hop chit néu & tiéu dé duoc téng hop tir 5-bromo-4-metoxy-pyridin-2-ylamin
(2,00 g, 9,85 mmol) theo quy trinh dwoc mé ta dé tng hop hop chét trung gian 5 —broino-
2-(2,5-dimetyl-pyrol-1-yl)-4-metyl-pyridin.
Hiéu suat: 2,48 g, (90%) ESI-MS: m/z = 283 (M+H)* R(HPLC): 2,13 min

(Phuong phép 5)
Este tert-butyl ciia axit 7-[6-(2,5-Dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-4,7-

H3
o N o
H,C
(o) 3
HC™ X j j\
4 CH
I N o) N 0”8
/N _—
+ k/N
o) N
H,C~\_-CH, | FHs
T we Do 5
3 CH, 3 N NT N
—
H,C

B6 sung Cs2COs (4,35 g, 13,3 mmol) va CPhos-G3-metan vong chita paladi

diaza-spiro[2,5]octan-4-carboxylic

sulfonat (359 mg, 0,45 mmol) vao 5-bromo-2-(2,5-dimetyl-pyrol-1-yl)-4-metoxy-
pyridin (1,25 g, 4,45 mmol) va este tert-butyl cla axit 4,7-diaza—spiro[2,5]oc'tan-4-
carboxylic (1,13 g, 5,34 mmol) trong 1,4-dioxan (13 mL). Hon hop ndy dugc loai khi
bang nito trong 5 min, va dugc khudy trong 18h & 100°C. Hn hop phan ting niy dwoc
chiét bing EtOAc, rira bang nuéc mubi, 1am kho trén MgSOs, loc va c6 dic trong 4p
suit duoc gidm. Cén dugc tinh ché b%mg cot silicagel dé thu duoc hop chét néu & tidu
dé. |

Hiéu suat: 1,51 g (82%) ESI-MS: m/z = 413 (M+H)* R(HPLC): 2,69 min

(Phuong phép 5)

Este tert-butyl cta axit 7-(6-Amino-4-metoxy-pyridin-3-yl)-4,7-diaza-

spirof[2.5]octan-4-carboxylic

H

3 H,
HsCJ\ H,C
H,C H,C j\
(0] L/\I O/CHa

OJ\NX o CHa
k/N —_—— N AN
| A CH, |
_— —
N NN N
H,C
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Hop chit néu & tidu d& dugc tong hop tir este tert-butyl clia axit 7-[6-(2,5-dimetyl-
pyrol-1-yl)-4-metoxy-pyridin-3-y1]-4,7-diaza-spiro[2,5]octan-4-carboxylic (1,51 g,
3,66 mmol) theo quy trinh dugc mo ta dé téng hop hop chét trung gian este tert-butyl

cua axit (R)-4-(6-amino-4-metyl-pyridin-3-yl)-2-hydroxymetyl-piperazin-1-carboxylic.
Hiéu suét: 1,07 g (87%) ESI-MS: m/z = 335 (M+H)* R(HPLC): 0,74 min
(Phuong phép 5)

Hop chit néu & tiéu dé duogc tong hop tir este tert-butyl clia axit 7-(6-amino-4-
metoxy-pyridin—3-yl)-4,7—diaza-spiro[2,5]octan-4-carboxylic (1,07 g, 3,19 mmol) theo
quy trinh duoc md ta dé téng hop hop chit trung gian 4-metoxy-5-piperazin-1-yl-
pyridin-2-ylamin dihydroclorua.

Hiéu suét: 1,10 g (dinh lugng) ESI-MS: m/z = 235 (M+H)* R(HPLC): 0,17 min
(Phwong phap 5) |
Este tert-butyl cia axit 4-(6-Amino-S-metoxy-pyridazin-3-yl)-3,6-dihydro-2H-

pyridin-1-carboxyvlic

el )k DA
Z Hac%/CHa
=
N (0]
CH
NH,

H,C CH,

Hop chét néu & tiéu d& duogc téng hop tur este tert-butyl cua axit 4-(4,4,5,5-
tetrametyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridin-1-carboxylic (1,74 = g,
5,64 mmol) va 6-cloro-4-metoxy-pyridazin-3-ylamin (900 mg, 5,64 mmol) theo quy
trinh dwoc md ta dé téng hop hop chit trung gian este tert-butyl cla axit 6-amino-4-
metoxy-3',6'-dihydro-2'H-[3,4'bipyridinyl-1'-carboxylic
Hiéu suét: 787 mg (46%) ESI-MS: m/z =307 M+H)* R(HPLC): 0,59 min (Phuong
phap 5)
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Este tert-butyl cta axit 4-(6-Amino-5-metoxy-pyridazin-3-yl)-piperidin-1-

carboxylic
H2N N~

N
| N CH, HN Ny e
H,C = HiC| -CH, ’
™o z MOy P H,C.\ CH,
N._ O —
5 T
0

Bé sung Pd/C (273 mg, 0,26 mmol) vao este tert-butyl clia axit 4-(6-amino-5-
metoxy-pyridazin-3-yl)-3,6-dihydro-2H-pyridin-1-carboxylic (785 mg, 2,56 mmol)
trong MeOH (10 mL) va axit axetic (ImL) trong nito. Hon hop phéan ung nay dugc loai
khi va dwoc thdi béng khi H,. Phan ing ndy dwgc loc va c6 dic trong 4p suat duoc giam.
San phém thé dugc tinh ché bing sic ky cot silicagel dé thu dugc hop chét néu & tidu
de.

Hiéu suit: 513 mg (65%) ESI-MS: m/z = 309 (M+H)* R«(HPLC): 0,54 min

(Phuong phép 5)

4-Metoxy-6-piperidin-4-yl-pyridazin-3-ylamin dihydroclorua

N NS H,N_N

N
| H z SN HCl
H,C — HC ] TH, l
0 HO AP HCI

]

Hop chét néu & tiéu d& duoc téng hop tir este tert-butyl cla axit 4-(6-amino-5-
metoxy-pyridazin-3-yl)-piperidin-1-carboxylic (510 mg, 1,65 mmol) theo quy trinh
duge md ta dé& tong hop hop chit trung gian 4-metoxy-5-piperazin-1-yl-pyridin-2-
ylamin dihydroclorua.

Hiéu suét: 514 mg (dinh lugng) ESI-MS: m/z = 209 (M+H)* R(HPLC): 0,14 min
(Phuong phép 5)
tert-Butyl 4-(6-{[(tert-butoxy)carbonyl]amino}-4-metoxypyridazin-3-yl)-1,2,3.6-

tetrahydropyridin-1-carboxylat
CH
HC ' O
o 0—CH, HSCXOJ(N
N, . Q
‘= CH,
HJ( o/%CHs >2<

CH,

0™ “CcH,
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Hop chét néu & tiéu dé duoc téng hop tir tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1,2,3,6-tetrahydropyridin-1-carboxylat (4,76 g, 20 mmol) va fert-
butyl N-(6-cloro-5-metoxypyridazin-3-yl)carbamat (4,00 g, 20 mmol) theo quy trinh
dwoc mo ta dé tdng hop hop chét trung gian este tert-butyl clia axit 6-amino-4-metoxy-
3',6'-dihydro-2'H-[3,4'Tbipyridinyl-1'-carboxylic.

Hiéu suét: 4,56 g (59%)
tert-Butyl 4-(6-{[(tert-butoxy)carbonyl]lamino}-4-metoxypyridazin-3-yl)piperidin-

1-carboxylat

Bb sung Pd/C (1,18 g, 1,11 mmol) vao tert-butyl 4-(6-{[(tert-
butoxy)carbonyl]amino }-4-metoxypyridazin-3-yl)-1,2,3,6-tetrahydropyridin-1-
carboxylat (1,50 g, 3,69 mmol) trong MeOH (15 mL) trong khi nito. Hoén hop phan Ung
nay dugc loai khi va suc béng khi H, 30°C qua dém. Hon hop nay dugc xit Iy bang Pd/C
(0,3 g) va dugc khudy & 30°C trong 3h. Phan ng niy duoc loc va co dic trong &p suit
dugc gidm.

Hiéu suat: 1,42 g (94%)

5-Metoxy-6-(piperidin-4-yl)pyridazin-3-amin dihydroclorua

HaoiHs 0
HC o/[(

Hop chit néu & tiéu d& duoc téng hop tur tert-butyl 4-(6-{[(tert-
butoxy)carbonyl]amino }-4-metoxypyridazin-3-yl)piperidin-1-carboxylat (1,42 g, 3,48
mmol) theo quy trinh dwoc md ta dé tng hop 4-metoxy-5-piperazin-1-yl-pyridin-2-
ylamin dihydroclorua.

Hiéu suét: 0,99 g (dinh luong)

Este tert-butyl cua axit 4-(6-Nitro-pyridin-3-yl)-piperazin-1-carboxyvlic
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P (VA L_N__o__cH
Br \II/ \E;iCFE

5-Bromo-2-nitro-pyridin (5,00 g, 24,63 mmol) va este tert-butyl cia axit
piperazin-1-carboxylic (13,7 g, 73,9 mmol) trong NMP (50 mL) dugc khqu trong 3 h
& 120°C. Hdn hop phan ng nay duogc dugc rét vao trong nudce. Két tha dwoc loc, rira
bing nudc va sdy kho dé thu dugc hop chit néu & tidu de.
Hiéu suét: 6,80 g (90%)

Este tert-butyl ctia axit 4-(6-Amino-pyridin-3-yl)-piperazin-1-carboxylic

R
JUN HN N
0 | X |
_ N/\ . 7 N/\
K/N O_ _CH
b“j(oxo”s T ew
CH, O CH °
O CH,

Este tert-butyl clia axit 4-(6-Nitro-pyridin-3-yl)-piperazin-1-carboxylic (2,00 g,
65,9 mmol) va Pd/C (200 mg) trong etanol dugc khudy bang béng H, trong 3 h. Hén
hop phan g nay duoc loc va dich loc nay b dic trong 4p suit dugc gidm.
Hiéu suét: 1,90 g (dinh luong)

5-Piperazin-1-yl-pyridin-2-ylamin dihydroclorua

H,C” Yo7 N HN/A\j
3 Qﬁ QN | XN, Hal
7 N7 NH

N~ TNH, 2

HCI

Este tert-butyl cua axit 4-(6-Amino-pyridin-3-yl)-piperazin-1-carboxylic (2,50 g,
8,98 mmol) trong DCM (30 mL) va HCl 4M trong 1,4-dioxan (11,2 mL, 44,9 mmol)
duoc khudy trong 16 h & rt. Hon hop phan tng nay duoc loc va rira bing ete dé thu duoc
hop chét néu o tiéu dé.
Hiéu suat: 2,23 g (99%)
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Este tert-butyl ctia axit (R)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-4-(6-nitro-

pyridin-3-yl)-piperazin-1-carboxylic
CH,

H3
H3C CH3 O ' HSC CH3
H* N !

oo T Yo F e

H3
CH, | CH
N o SU TCHy+ O
CH,

N.___O
w T
Toon
Bb sung Cs2COs3 (4,44 g, 13,6 mmol), Pd2(dba)s (208 mg, 0,23 mmol) va
Xantphos (263 mg, 0,45 mmol)vao este tert-butyl cia axit (R)-2-(tert-butyl-dimetyl-

=0

Ly

N 3

o
N
AN
| -
Z Br

silanyloxymetyl)-piperazin-1-carboxylic (1,50 g, 4,54 mmol) va 5-bromo-2-
nitropyridin (1,00 g, 4,93 mmol) trong 1,4-dioxan (12 mL). Hon hop phan tmg nay duoc
khudy & 100°C trong 24 h, loc qua Celite®, va c6 dic trong dp sudt dwgc giam. Cin
duoc tinh ché bing cot silicagel dé thu dugc hop chét néu & tisu dé.

Hiéu suit: 1,35 g (66%) ESI-MS: m/z = 453 (M+H)*R(HPLC): 1,31 min (Phuong phap
1)

Este tert-butyl ciia axit (R)-4-(6-Amino-pyridin-3-yl)-2-(tert-butyl-dimetyl-

silanyloxymetyl)-piperazin-1-carboxylic

CH, CH,
9 Hsc\ CH, HSC\ CH,
N N .SiC_ “CH, H,N_ N _S{ “CH,
o 7o B 7 “CH,
/ o / o
N a - N/\“
k/NYO K/N\fo

o CH
\KCHa \|<CHZ
C : CH,

(R)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-4-(6-nitro-pyridin-3-yl)-piperazin-1-
carboxylic este tert-butyl cua axit (1,35 g, 2,98 mmol) va Pd/C (317 mg, 0,15 mmol)
trong metanol (20 mL) duoc khudy bang béng khi Hy trong 24 h. Hn hop phan ting nay
dwoc loc qua Celite®, rira bing metanol, va dich loc nay c6 dic trong dp suit duoc gidm.
Hiéu suét: 1,26 g (dinh lwong)

[(R)-4-(6-Amino-pyridin-3-yl)-piperazin-2-yl]-metanol dihydroclorua
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Este tert-butyl clia axit (R)-4-(6-Amino-pyridin-3-yl)-2-(tert-butyl-dimetyl-
silanyloxymetyl)-piperazin-1-carboxylic (1,26 g, 2,98 mmol) trong DCM (10 mL) va
HCI 4M trong 1,4-dioxan (7,5 mL, 30,0 mmol) dugc khudy trong 1 h & rt. Hén hop phan
mg ndy dugc cd dic trong 4p suit dugc giam, tao huyén phi dic trong ete, loc va rira
bing ete dé thu duoc hop chét néu & tidu dé.

Hiéu sut: 838 mg (dinh lugng)
Este tert-butyl ciia axit (R)-4-[6-(2,5-Dimetyl-pyrol-1-yl)-4-metyl-pyridin-3-yl]-2-

hydroxymetyl-piperazin-1-carboxylic

B6 sung tetrabutylamoni florua (16,1 mL, 16,1 mmol) vao este tert-butyl ciia axit
(R)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-4-[6-(2,5-dimetyl-pyrol-1 -’yi)—4-mety1—
pyridin-3-yl]-piperazin-1-carboxylic (8,56 g, 16,1 mmol) trong THF (100 mL), va hén
hop phan g nay dugc khudy ¢ RT trong 1,5 h. H3n hop phan tmg nay dugc co dic
trong 4p sudt dugc giam va cin dwoc tinh ché bing cot silicagel dé thu dwoc hop chét
néu & tidu dé.

Hiéu sut: 6,10 g (91%) ESI-MS: m/z = 417 (M+H)* R(HPLC): 0,98 min (Phuong
phdp 1)
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Este tert-butyl ciia axit (R)-4 -[6-(2,5-Dimetyl 4 -pyrol-1-yl)-4-metyl-pyridin-3-yl]-

2-metoxymetyl-piperazin-1-carboxylic

OH ?Ha |
CH, O o)
w&k% oy 0
H.C~ ~O N H.C
3 k/N CHs |':|33C>kO)J\N CHG
= CH ‘\/N
f\/'L 3 A
N NN ——

H,C =
s H,C

Bb sung NaH 60% (230 mg, 5,76 mmol) vao este tert-butyl cua axit (R)-4-[6-
(2,5-dimetyl-pyrol-1-yl)-4-metyl-pyridin-3-yl]-2-hydroxymetyl-piperazin-1-carboxylic
(2,00 g, 4,80 mmol) va metyl iodua (915 mg, 7,20 mmol) trong DMA (15 mL). Hon hop
phan tng nay dugc khudy trong 2 h & rt va ria bang nudc. Hon hop nay dugc chiét ba
14n biang EtOAc, Cic 16p hitu co sau khi két hop dugc rira bing nwéc mubi, 1am kho
trén MgSOa, loc va ¢b dic trong 4p suit dugc giam. Cin dwgc tinh ché bang sic ky cot
silicagel dé thu duoc hop chit néu & tiéu dé.

Hiéu suit: 1,80 g (87%) ESI-MS: m/z = 431 (M+H)* R(HPLC): 1,12 min (Phwong phap
1)
Este tert-butyl cia axit (R)-4-(6-Amino-4-metyl-pyridin-3-yl)-2-metoxymetyl-

piperazin-1-carboxylic

clea H
0 ? 8

H,C 3
) HQ;J\OLN% N
N K/ 3

x
N N7 N AN

— 2

H,C

Hop chét néu & tiéu d& duoc téng hop tir este tert-butyl cuia axit (R)-4-[6-(2,5-
dimetyl-pyrol-1-yl)-4-metylpyridin-3-yl]-2-metoxymetyl-piperazin-1-carboxylic (1,80
g, 4,18 mmol) theo quy trinh dwoc mo ta dé tng hop hop chét trung gian este tert-butyl
cta axit (R)-4-(6-amino-4-metyl-pyridin-3-yl)-2-hydroxymetyl-piperazin-1-carboxylic.
Hiéu suat: 1,07 g (87%) ESI-MS: m/z = 353 (M+H)* R«(HPLC): 0,44 min

(Phuong phép 1)
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5-((R)-3-Metoxymetyl-piperazin-1-yl)-4-metyl-pyridin-2-ylamin dihvdr‘oclorua

(i'}H3 ?Hs
CH. O ° °
3
H.C
N
N
|\/ —_— =
SN NH, N™ NH

HClI 2

Hop chit néu ¢ tiéu dé dugc téng hop tir este tert-butyl cua axit (R)-4-(6-amino-
4-metyl-pyridin-3-yl)-2-metoxymetyl-piperazin-1-carboxylic (440 mg, 1,25 mmol)
theo quy trinh dwoc mb ta dé tong hop hop chét trung gian 4-metoxy-5-piperazin-1-yl-
pyridin-2-ylamin dihydroclorua.

Hiéu suét: 406 mg (dinh lugng)
Este tert-butyl cia axit 4-(6-Amino-4-metyl-pyridazin-3-yl)-3,6-dihydro-2H-

pyridin-1-carboxylic

H3
H,C
H,C 0 N
o +
// g~ CH,
|

fo) 3

N o CH,
\H/ \'<CH3
o) CH,

Hop chit néu & tiéu d& duoc tong hop tir este tert-butyl cua axit 4-(4,4,5,5-

HC  cH,

tetrametyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridin-1-carboxylic (538 myg,
1,74 mmol) va 6-cloro-5-metyl-pyridazin-3-ylamin (250 mg, 1,74 mmol) theo quy trinh
dwoc mo ta dé tdng hop hop chit trung gian este tert-butyl cia axit 6-Amino-4-metyl-
3',6'-dihydro-2'H-[3,4']bipyridinyl-1'-carboxylic.
Hiéu suét: 326 mg (65%) ESI-MS: m/z = 292 (M+H)* R(HPLC): 0,51 min

(Phuong phép 5)

Este tert-butyl ciia axit 4-(6-Amino-4-metyl-pyridazin-3-yl)-piperidin-1-carboxylic

H,N
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Hop chit néu & tiéu d& dwoc téng hop tir este tert-butyl clia axit 4-(6-amino-4-
metyl-pyridazin-3-yl)-3,6-dihydro-2H-pyridin-1-carboxylic (326 mg, 1,12 mmol) theo
quy trinh dwoc mo ta dé téng hop hop chét trung gian este tert-butyl ctia axit 6-amino-
4-metyl-3'4',5',6'-tetrahydro-2'H-[3,4'Tbipyridinyl-1'-carboxylic.

Hiéu suét: 289 mg (88%) ESI-MS: m/z = 293 (M+H)* R(HPLC): 0,60 min

(Phuong phép 5)

5-Metyl-6-piperidin-4-yl-pyridazin-3-ylamin dihydroclorua

H,N Ny

=
N 0 CH, — Hel
\”/ XCHa HCl  CH, NH
o CH,

Hop chét néu & tiéu dé duoc tong hop tir este tert-butyl clia axit 4-(6-amino-4-
metyl-pyridazin-3-yl)-piperidin-1-carboxylic (175 mg, 0,60 mmol) theo quy trinh duoc
md ta d& tdng hop hop chét trung gian 5-piperazin-1-yl-pyridin-2-ylamin dihydroclorua.
Hiéu suat: 154 mg (97%) ESI-MS: m/z = 193 (M+H)* R«(HPLC): 0,46 min

(Phuong phép 2)
5-Bromo-2-(2,5-dimetyl-pyrol-1-yl)-4-metoxy-pyridin

Br
Br
o}
0 o H,C™ | N

H,C N N CH, . _N

—~N Hsc

o} N
N, HSCUCHS

Hop chit néu & tidu d& duoc tong hop tir 5-bromo-4-metoxy-pyridin-2-ylamin

(10,6 g, 52,1 mmol) theo quy trinh dwoc md ta dé tong hop hop chét trung gian 5-bromo-
2-(2,5-dimetyl-pyrol-1-yl)-4-metyl-pyridin.

Hiéu suit: 14,0 g (96%) ESI-MS: m/z = 283 (M+H)* R(HPLC): 0,93 min
(Phuong phép 3)

Este tert-butyl ciia axit (R)-2-(fert-Butyl-dimetyl-silanyloxymetyl)-4-[6-(2,5-

dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-piperazin-1-carboxylic
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Bb sung natri fert-butoxit (1,27 g, 13,2 mmol) va CPhos-G3-metan vong chira
paladi sulfonat (178 mg, 0,22 mmol) vao este tert-butyl ciia axit 5-Bromo-2-(2,5-
dimetyl-pyrol-1-yl)-4-metoxy-pyridin (1,24 g, 4,41 mmol) va (R)-2-(tert-butyl-dimetyl-
silanyloxymetyl)-piperazin-1-carboxylic (1,46 g, 4,41 mmol) trong 1,4-dioxan (13 mL).
Hén hop nay duogc loai khi bing nito trong 5 min, va dugc khudy trong 4 h & 100°C.
Hon hop phan tng ndy duoc loc qua 16p dém silicagel va duge rira bang EtOAc. Dich
loc nay cb dic trong dp suat dugc giam va cin dwgc tinh ché bang sic ky cot pha dao dé
thu duoc hop chit néu & tiéu dé.
Hiéu suét: 1,68 g (72%) ESI-MS: m/z = 531 (M+H)* R«(HPLC): 1,43 min
Este tert-butyl cia axit (R)-4-(6-Amino-4-metoxy-pyridin-3-yl)-2-hydroxymetyl-

piperazin-1-carboxylic

Aae - <
- ,
N

H,C
Este tert-butyl ctia axit (R)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-4-[6-(2,5-
dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-piperazin-1-carboxylic (1,68 g, 3,17
mmol), hydroxylamin hydroclorua (1,10 g, 15,8 mmol) va trimetylamin (320 pl, 3,24
mmol) trong etanol (6 mL) va nuéc (3 mL) duoc khqu trong 18 h & 80°C.
Hydroxylamin hydroclorua (440 mg, 6,33 mmol) dugc bd sung mot 14n nita va duoc
khudy & 80°C. H8n hop phan tmg ndy dugc cd dic trong 4p sudt dwgc giam va cin duge

tinh ché bang sic ky cot pha ddo dé thu dwoc hop chét néu & tidu dé.
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Hiéu suat: 620 mg (58%)
[(R)-4-(6-Amino-4-metoxy-pyridin-3-yl)-piperazin-2-yl]-metanol hydroclorua

CH, O :
3
H,C CH
HSE/I\O/U\N O/CH3 HNJ/\ o’

, N
n (v
| Hl |
N N” NH,

Hop chit néu & tiéu dé duoc tong hop tir este tert-butyl clia axit (R)-4-(6-amino-

4—metoxy—pyridin-3-yl)-2-hydroxymetyl—piperazin—1-carb0xy1ic (620 mg, 1,83 mmol)
theo quy trinh dwoc mb ta dé tdng hop hop chét trung gian 4-metoxy-5-piperazin-1-yl-
pyridin-2-ylamin dihydroclorua.

Hiéu suét: 503 mg (dinh luwong)

Este tert-butyl ciia axit 3-[6-(2,5-Dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl}-3,8-

diaza-bixyclo[3.2.1]octan-8-carboxylic

CH,
H3C>k
o) CH,
Br )\
H C/O N 0 o N
8 HN N—< N
| _N —_— = N

+ 0 | CH,
CH N
oo
N 3
\ ? CH, =

Bb sung natri fert-butoxit (3,48 g, 10,7 mmol) va CPhos-G3-metan vong chira

H,C

paladi sulfonat (287 mg, 0,36 mmol) vao este tert-butyl cua axit 5-bromo-2-(2,5-
dimetyl-pyrol-1-yl)-4-metoxy-pyridin (1,00 g, 3,56 mmol) va 3,8-diaza-
bixyclo[3,2,1]octan-8-carboxylic (830 mg, 3,91 mmol) trong 1,4-dioxan (13 mL). Hén
hop nay duoc loai khi bing nito trong 5 min, va duoc khudy trong 18 h & 80°C. Hon
hop phan g nay dwoc chiét bang EtOAc, rira bang nudc mudi, 1am kho trén MgSOq,
loc va c6 dic trong 4p suat dwoc giam. Can duoc tinh ché bang sic ky cot silicagel dé
thu dugc hop cht néu ¢ tiéu dé.

Hiéu suit: 760 mg (52%) ESI-MS: m/z = 412 (M+H)* R(HPLC): 1,23 min (Phuong
phép 1)
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Este tert-butyl ciia axit 3-(6-Amino-4-metoxy-pyridin-3-yl)-3.8-diaza-

bixyclo[3.2.1]octan-8-carboxylic

CH, CH,
He~] He|
j\ CH, 07 cH,
07 N O)\N
Q:N . QN
X X
(I) N c|> NH,
CHy = CH,

3

Hop chit néu & tiéu dé duoc téng hop tir este tert-butyl ctia axit 3-[6-(2,5-dimetyl-
pyrol-1-yl)-4-metoxy-pyridin-3-yl]-3,8-diaza-bixyclo[3,2,1]octan-8-carboxylic (760
mg, 1,84 mmol) theo quy trinh dugc mé ta dé tong hop hop chét trung gian este tert-
butyl ctia axit 4-(6-amino-4-metoxy-pyridin-3-yl)-piperazin-1-carboxylic.

Hiéu suat: 330 mg (54%) ESI-MS: m/z = 335 (M+H)* R(HPLC): 1,75 min

(Phuong phap 6)
5-(3,8-Diaza-bixyclo[3.2.1]oct-3-y1)-4-metoxy-pyridin-2-ylamin dihydroclorua
CH,
H,C
j\ CH, HN HCI
o™ "N %] QN Ny Hel
N |
~ |N o) N NH,
X |
(|) NH, CH,
CH,

Hop chét néu ¢ tiéu dé& dugc tong hop tir este tert-butyl clia axit 3-(6-amino-4-
metoxy-pyridin-3-yl)-3,8-diaza-bixyclo[3,2,1]octan-8-carboxylic (330 mg, 0,99 mmol)
theo quy trinh dwoc mo ta dé téng hop hop chét trung gian 4-metoxy-5-piperazin-1-yl-
pyridin-2-ylamin dihydroclorua.

Hiéu suat: 330 mg (dinh luong) ESI-MS: m/z = 235 (M+H)* R(HPLC): 0,15 min
(Phuong phép 5)

4-Benzyl 1-tert-butyl (2R)-2-[metoxy(metyl)carbamoyl]piperazin-1.4-dicarboxylat
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Axit (2R)-4—[(benzyloxy)carbonyl]-1-[(tert—butoxy)carbonyl]piperazin—Z-
carboxylic (4,00 g, 11,0 mmol), DIPEA (5,1 mL, 27,4 mmol), HATU (5,01 g, 13,2
mmol) va N,O-dimetylhydroxylamin hydroclorua (1,29 g, 13,2 mmol) trong DMA (40
mL) dugc khudy & RT trong 3 ngay. Hén hop phan g nay dugc pha loang bang EtOAc,
rira bang nude va nude mudi. Lép chat hitu co dwoce 1am kho trén MgSOs, loc va cd dic
trong 4p suat duoc giam. Cin duoc tinh ché bang sic ky cot silicagel dé thu dwoc hop
chét néu & ticu dé.

Hiéu suét: 4,44 g (99%) ESI-MS: m/z = 408 (M+H)*

4-Benzyl 1-tert-butyl (2R)-2-axetylpiperazin-1,4-dicarboxylat

,CH;, o
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N e
O~/ ©M H,C )LN
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3 B G
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i

H,

B sung timg giot metyl magie bromua (5,40 mL, 16,20 mmol) vao hdn hop da
1am lanh xubng -20°C cta 4-benzyl 1-tert-butyl (2R)-2-[metoxy(metyl)carbamoyl]-
piperazin-1,4-dicarboxylat (4,40 g, 10,80 mmol) trong THF (25 mL) va duoc khuéy o -
20°C trong 30 min. H3n hop phan tmg nay duogc rira bing dung dich nuéc NH4Cl bio
hoa, pha loang bing EtOAc, va rira bang nudc + HCI IN va nuéc mudi. Lép chit hitu
co duoc 1am khé trén MgSO4, loc va c6 dic trong dp suit duoc giam. Cin dugc tinh ché
bang sic ky dé thu dwoc san phdm mong mudn. Viéc tinh ché tiép dugc tién hanh bing
sic ky khong d6i ximg dé thu dwoc chit ddng phan dbi anh R tinh khiét.

Hiéu suét: 2,38 g (61%)
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Natri bohydrua (0,36 g, 9,52 mmol) dugc bd sung vao (4-benzyl 1-tert-butyl (2R)-
2-axetylpiperazin-1,4-dicarboxylat_(2,30 g, 6,35 mmol) trong metanol (100 mL). Sau
khi khudy hén hop phan tng ndy trong 30 min, dung mdi dugc loai bé trong 4p suit
dwoc giam. Cin dugc tinh ché bang sic ky silic oxit.

Hiéu suit: 2,10 g (91%)
4-Benzyl 1-tert-butyl (2R)-2-{1-[(tert-butyldimetylsilyl)oxy]letyl}piperazin-1.4-

dicarboxylat
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Tert-Butyl(cloro)dimetylsilan (1,30 g, 8,64 mmol) duoc bd sung vao 4-benzyl 1-
tert-butyl (2R)-2-(1-hydroxyetyl)piperazin-1,4-dicarboxylat (2,10 g, 5,76 mmol) va
imidazol (1,18 g, 17,29 mmol) trong diclorometan (15 mL). Hdn hop phan ﬁng nay duoc
khudy qua dém. Sau khi bd sung thém nuéc (10 mL), 16p nuéc duoc chiét bang
diclorometan (2 x 25 mL). C4c 16p hitu co sau khi két hop duoc rira bang nudc mudi.
Lop chét hitu co dugc 1am khd, loc va cd dic trong ap suat duoc giam. Can duogc tinh
ché bang sic ky silic oxit.

Hiéu suét: 2,75 g (99,7%)
tert-Butyl (2R)-2-{1-[(tert-butyldimetylsilyl)oxy]etyl}piperazin-1-carboxylat
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Trong khi hydro (béng khi) 4-benzyl 1-tert-butyl (2R)-2-{1-[(tert-
butyldimetylsilyl)-oxy]etyl }piperazin-1,4-dicarboxylat (2,75 g, 5,75 mmol) va Pd/C
(0,20 g) duoc khqu & nhiét d6 trong phong trong etanol (50 mL) trong 2 h. Sau khi loai
bo chat xiic téc bang céch loc qua Celite®, dung moi duoc loai bo trong dp suat duoc
giam. Can duoc loc qua silic oxit rira giai bing 10% MeOH/diclorometan.

Hiéu suat: 1,89 g (96%)
(tert-Butyl (2R)-2-{1-[(tert-butyldimetylsilyl)oxy]letyl}-4-[6-(2,5-dimetyl-1H-pyrol-
1-y1)-4-metoxypyridin-3-yl]piperazin-1-carboxylat

-75-



51586 76/181

H,C | O 0]
_N \[4 CH, CHy CH,
+ N S| CH,
HyC— NN, _—CH, [ CH, CH;
\@/ ;

H,C_ CH, HLC, CFC'aH

H,C- | CH, H,C- 4 3

| “CH, how O s

z | CH, |
NS
SN N\ N™ TNT N
HG H,C

B6 sung CPhos-G3-metan vong chira paladi sulfonat (0,22 g) va natri tert-butoxit
(1,58 g, 16,5 mmol) vao tert-Butyl - (2R)-2-{1-[(tert-
butyldimetylsilyl)oxy]etyl}piperazin-1-carboxylat (1,89 g, 5,49 mmol) va 5-bromo-2-
(2,5-dimetyl-pyrol-1-yl)-4-metoxy-pyridin (1,54 g, 5,49 mmol) trong 1,4-dioxan (20
mL), va hdn hop phan Gng nay dwoc syc nito. Hon hop phan tng nay dwgc khudy &
100°C trong 10 h. H3n hop phén tng nay duoc loc qua 16p dém silic oxit, rira giai bang
EtOAc va cb dic. Can nay dugc tinh ché hai 14n bang sic ky silic oxit dé thu dugc hop
chit néu & ticu d2.
Hiéu suét:
tert-butyl (2R)-2-[(1S)-1-[(tert-butyldimetylsilyl)oxy]etyl]-4-[6-(2,5-dimetyl-1H-
pyrol-1-yl)-4-metoxypyridin-3-yl]piperazin-1-carboxylat: 0,57 g (19%) va tert-butyl
(2R)-2-[(IR)-1-[(tert-butyldimetylsilyl)oxy]etyl]-4-[6-(2,5-dimetyl-1H-pyrol-1-yl)-4-
metoxypyridin-3-yl]piperazin-1-carboxylat: 0,78 g (26%)

tert-Butyl (2R)-4-(6-amino-4-metoxypyridin-3-yl)-2-[(IR)-1-

hydroxyetyllpiperazin-1-carboxylat
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tert-Butyl (2R)-2-[(1R)-1-[(tert-butyldimetylsilyl)oxy]etyl]-4-[6-(2,5-dimetyl-1H-
pyrol-1-yl)-4-metoxypyridin-3-yl]piperazin-1-carboxylat (0,87 g, 1,60 mmol),
hydroxylamin hydroclorua (0,56 g, 7,99 mmol) va trimetylamin (0,22 mL, 1,60 mmol)
trong 8 mL etanol va 4 mL nudc duge gia nhiét & 80°C trong 42 h. Mot lugng nita
hydroxylamin hydroclorua (0,22 g, 3,19 mmol) dugc bd sung vao va hdn hop phan ting
ndy dwoc khudy & 80°C qua dém. Hon hop phan tmg nay dwoc cd dic trong 4p suit duoc
giam, hép thu trong diclorometan va loc. Hop chit mong mudn dugc tinh ché bang sic
ky silic oxit.

Hiéu suat: 0,20 g (36%),
(IR)-1-[@R)-4-(6-Amin0-4-met0xvpvridin-3-vl)piperazianjl]etan-l-ol

dihydroclorua

HsCa__-OH

H,Ca__-OH HCl
nof® I oH
3 HN o e
H,C o N O/CH3 ‘\/

HCI1 4N trong dioxan (0,71 mL, 2,84 mmol) dugc bd sung vao tert-butyl (2R)-4-
(6-amino-4-metoxypyridin-3-yl)-2-[(IR)-1-hydroxyetyl]piperazin-1-carboxylat (0,20
g, 0,57 mmol) trong 5 mL diclorometan va dwgc khudy & RT trong 2 h. 1 mL nita HCI
4N trong dioxan dwoc bd sung vao va dugc khudy 1h & rt. Hon hop phan tmg ndy dwoc
cd dic trong 4p sudt dwoc giam. Cin duoc st dung ngay ma khong cin tinh ché thém.
Hiéu suét: 0,18 g (dinh lwong)
tert-Butyl (2R)-4-(6-amino-4-metoxypyridin-3-yl)-2-[(1S)-1-

hvdroxvetyl]piperazin-1-carboxylat
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tert-Butyl  (2R)-2-[(1S)-1-[(tert-butyldimetylsilyl)oxy]etyl]-4-[6-(2,5-dimetyl-
1H-pyrol-1-yl)-4-metoxypyridin-3-yl]piperazin-1-carboxylat (0,57 g, 1,04 mmol),

2

hydroxylamin hydroclorua (0,36 g, 5,21 mmol) va trimetylamin (0,15 mL, 1,04 mmol)
trong 4 mL etanol va 2 mL nudc duge gia nhiét ¢ 80°C trong 42 h. Mot lugng nita
hydroxylamin hydroclorua (0,15 g, 2,09 mmol) dugc bd sung vao va hdn hop phan tng
ndy duoc khudy & 80°C qua dém. HOn hop phan tng nay dwoc cb dic trong 4p sut dugc
giam, hap thu trong diclorometan va loc. Hop chit mong muén dugc tinh ché bang sic
k¢ silic oxit va tinh ché lai bing HPLC. |
Hiéu suit: 0,12 g (33%),
(15)-1-[(2R)-4-(6-Amino-4-metoxypyridin-3-yl)piperazin-2-yl]etan-1-ol

dihydroclorua
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HCI 4N trong dioxan (0,50 mL, 2,00 mmol) dugc bd sung vao tert-butyl (2R)-4-
(6-amino-4-metoxypyridin-3-yl)-2-[(1S)-1-hydroxyetyl]piperazin-1-carboxylat (0,12 g,
0,34 mmol) trong 1 mL diclorometan va dwoc khudy & RT trong 1 h. H5n hop phan ting
nay dwoc cd dic trong 4p sudt duge giam. Cin duge sir dung ngay ma khong cin tinh
ché thém.

Hiéu suét: dinh luong

-78-



51586 79/181

Este tert-butyl ciia axit 7-(6-Amino-4-metoxy-pyridin-3-yl)-3-oxa-9-aza-

bixyclo[3.3.1]non-6-en-9-carboxylic
H,C. CH,

H3CA< 2 Br
0—4

0 CH,
CH,

H,C GH,

Hop chét néu & tiéu dé dugc tong hop tir 5-bromo-4-metoxy-pyridin-2-ylamin
(202 mg, 1,00 mmol) va este tert-butyl cua axit 7-(4,4,5,5-tetrametyl-
[1,3,2]dioxaborolan-2-yl)-3-oxa-9-aza-bixyclo[3,3,1]non-6-en-9-carboxylic (350 mg,
1,00 mmol) theo quy trinh dugc mo ta dé tong hop hop chét trung gian este tert-butyl
cla axit 6-amino-4-metyl-3',6'-dihydro-2'H-[3,4']bipyridinyl-1'-carboxylic.
Hiéu suit: 220 mg (64%) ESI-MS: m/z = 348 (M+H)* R(HPLC): 1,52 min (Phuong
phép 2)

Este tert-butyl cia axit 7-(6-Amino-4-metoxy-pyridin-3-yl)-3-oxa-9-aza-

bixyclo[3.3.1]nonan-9-carboxylic

CH,

EECH3
Bb sung Pd/C (67,0 mg, 0,06 mmol) vao este tert-butyl cua axit 7-(6-amino-4—

metoxy-pyridin-3-yl)-3-oxa-9-aza-bixyclo[3,3,1]non-6-en-9-carboxylic (220 mg, 0,63
mmol) trong EtOAc (10 mL) trong nito. Hon hop phan ting nay dugc loai khi, dit trong
béng khi Hz va duoc khudy trong 18 h & 50°C. Phan ting nay duoc loc qua Celite®, co
dac trong 4p suat duoc giam va tinh ché bing sic ky cot silicagel dé thu dwoc hop cht
néu & tidu dé.
Hiéu suat: 145 mg (66%) ESI-MS: m/z = 350 (M+H)* R(HPLC): 1,60 min (Phuong
phip 2)

4-Metoxy-5-(3-0xa-9-aza-bixyclo[3.3.1]non-7-yl)-pyridin-2-ylamin dihydroclorua
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HCI
HCI

NH

Hop chit néu & tiéu dé dugc tong hop tir este tert-butyl ctia axit 7-(6-amino-4-
metoxy-pyridin-3-y1)-3-oxa-9-a2a—bixyclo[3,3,1]nonan—9-carboxylic (145 mg, 0,41
mmol) theo quy trinh duoc mo ta dé tdng hop hop chat trung gian 4-metoxy-5-piperazin-
1-yl-pyridin-2-ylamin dihydroclorua.

Hiéu suit: 133 mg (dinh lugng) ESI-MS: m/z = 250 M+H)* R(HPLC): 0,15 min
(Phuong phép 5)

Este tert-butyl ciia axit (S)-2-(fert-Butyl-dimetyl-silanyloxymetyl)-piperazin-1-

carboxylic
H.C CH

‘* %C.ig W<CH

o) @)

CH

I
N K\ \\\ Sl
SNy o 3
CH3
N
H

Bb sung fert-butyl-cloro-dimetyl-silan (2,09 g, 13,9 mmol) va imidazol (1,89 g,
27,7 mmol) vao este tert-butyl cla axit (S)-2-hydroxymetyl-piperazin-1-carboxylic
(2,00 g, 9,25 mmol) trong DMA (10 mL), va hdn hop phéan ng nay dugc khudy trong
24 h & rt. Hon hop phan Umg niy duoc pha lodng bang dung dich NH4Cl va chiét bang
EtOAc. Lép chét hiru co duoc ria béng nuéc va nude mudi, 1am kho trén NaxSOs, loc
va ¢b dic trong 4p sudt duoc giam. Can duoc tinh ché bing sic ky cot Silicagel dé thu
dwoc hop chét néu & tidu dé.
Hiéu suit: 2,80 g (92%)
Este tert-butyl cua _axit  (S)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-4-[6-(2,5-

dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-piperazin-1-carboxylic
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3 3
V. cH
H,C- 3
NN
Br H.C CH, é CH,
PN : \F—CHa HC  cH, @ f
2 | 0._0 M _cH,
N + s CH, ___ _HC N 0
N ™ Sl‘éCH3 K/N
N ' | = CH
H,C CH, CH. CH, | s
\ S
N N NN
—
H,C

Hop chét néu & tidu dé duoc tong hop tir 5-bromo-2-(2,5-dimetyl-pyrol-1-yl)-4-
metoxy-pyridin (3,25 g, 11,6 mmol) va este fert-butyl cia axit (5)-2-(tert-butyl-dimetyl-
silanyloxymetyl)-piperazin-1-carboxylic (3,82 g, 11,6 mmol) theo quy trinh dwgc md ta
dé tong hop hop chét trung gian este tert-butyl clia axit 3-[6-(2,5-dimetyl-pyrol-1-yl)-4-
metoxy-pyridin-3-yl]-3,8-diaza-bixyclo[3,2,1]octan-8-carboxylic.

Hiéu suat: 4,94 g (73%) ESI-MS: m/z = 531 (M+H)* R(HPLC): 1,49 min (Phuong
phap 3)
Este tert-butyl ciia axit (S)-4-(6-Amino-4-metoxy-pyridin-3-yl)-2-hydroxymetyl-

piperazin-1-carboxylic

i OH
| >CH, o

CH
0 H,C
H, (0] :/ 8 >k /U\ ~CH,
HoJ - L | HC™ O N/\ o
o™ 0T Ny o7 — P P
K/N l
z CH, X,

N TNH,

H,C

Este tert-butyl cua axit (S)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-4-[6-(2,5-
dimetyl-pyrol-1-yl)-4-metoxypyridin-3-yl]-piperazin-1-carboxylic (11,9 g, 22,4 mmol),
hydroxylamin hydroclorua (3,89 g, 56,0 mmol) va trimetylamin (7,8 mL, 56,0 mmol)
trong etanol (30 mL) va nuéc (15 mL) duoc khuéy trong 18 h & 80°C. Hoén hop phéan
g nay duogc cd dic trong 4p suit duoc giam va cin duoc tinh ché bing sic ky silicagel
dé thu dwoc hop chit néu ¢ tiéu deé.
Hiéu suét: 2,57 g (68%)

(S)-4-(6-Amino-4-metoxy-pyridin-3-yl)-piperazin-2-vyl]-metanol hyvdroclorua
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OH
CH, 0 O

o
=

HC™ 07 DN 0 HN/\
(n
~ D
N~ NH Hol X,

N~ TNH,
Hop chét néu & tiéu d& duoc tong hop tir este tert-butyl cla axit (S)-4-(6-amino-

4-metoxy-pyridin-3-yl)-2-hydroxymetyl-piperazin-1-carboxylic (264 mg, 0,5.8 mmol)

theo quy trinh dugc mo ta dé tdng hop hop chét trung gian 4-metoxy-5-piperazin-1-yl-

pyridin-2-ylamin dihydroclorua.

Hiéu suat: 160 mg (dinh Iugng)

Este tert-butyl cia axit (R)-4-[6-(2,5-Dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-

2-hydroxymetyl-piperazin-1-carboxylic

H,C CH,

oo, W
o
88 O

N CH \)\
{° g OH

4 o)
N =s 2
N
H,G - \ o H,C” ><CH3 o _ \ o
\

N CH \

7 CH, HC ™~ @\l\ CH,
/ /
CH, CH,

Bb sung TBAF (1M trong THF, 16,1 mL, 16,1 mmol) vao este tert-butyl cua axit

I

——
H3

(R)-2-(tert-butyl-dimetyl-silanyloxymetyl)-4-[6-(2,5-dimetyl-pyrol-1-yl)-4-metoxy-
pyridin-3-yl]-piperazin-1-carboxylic (8,56 g, 16,1 mmol) trong THF (100 mL). H5n hop
phan Ung nay dugc khudy trong 2,5 h & rt. Hon hop phan ng nay duoc c6 dic trong ap
sudt duoc giam va cin duoc tinh ché bang sic ky dé thu dwoc hop chét néu ¢ tidu dé.
Hiu suat: 180 mg (87%) |

Este tert-butyl ciia axit (R)-4-[6-(2,5-Dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-

2-metoxymetyl-piperazin-1-carboxylic
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_ _
e VN OH N7 Y O~cH,
3 H.C
NN 0\ 3 =~ (@]
N
/ CH, JN CH,
— _
CH, CH

NaH (60%, 230 mg, 9,58 mmol) dugc bd sung vio este tert-butyl cila axit (R)-4-
[6-(2,5-dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-2-hydroxymetyl-piperazin-1-
carboxylic (2,0 g, 4,80 mmol) va Mel (401 pL, 7,20 mmol) trong DMA (20mL). Hon
hop phan ting nay dugc khudy trong 2 h ¢ rt. Nudc dugc bo sung vio va hdn hop phan
ting nay dwoc chiét bing EtOAc (3 14n). Cac 16p hitu co sau khi két hop duoc rira bang
nude mudi, 1am kho trén MgSOs, loc va cd dac trong ap suét duoc gidm. Cén dugc tinh
ché bang sic ky pha thudng.

Hiéu suét: 1,8 g (87%) ESI-MS: m/z =431 M+H)* R(HPLC): 1,11 min (Phuong
phép 1) |
Este tert-butyl ciia axit (R)-4-(6-Amino-4-metoxy-pyridin-3-yl)-2-metoxymetyl-

piperazin-1-carboxylic

H;C CH,

)LCHa H33LCH3

=
oH, H,N CH,

Este tert-butyl cua axit (R)-4-[6-(2,5-Dimetyl-pyrol-1-yl)-4-metoxy-pyridin-3-yl]-
2-metoxymetyl-piperazin-1-carboxylic (1,8 g, 4,18 mmol), hydroxylamin hydroclorua
(1,45 g, 20,9 mmol) va trimetylamin (0,58 mL, 4,18 mmol) trong etanol (10 mL) va
nuée (5 mL) dwoc khudy & 80°C trong 18 h. H8n hop phan ting nay duoc c6 dic trong
ap sudt dugc giam, tao huyén phu déc trong DCM, loc 8 loai bo cdc mudi va co dic
mdt 14n nira trong 4p suét dwoc giam. Can duoc tinh ché bang sic ky cot pha thudng dé

thu dugc hop chit néu & tiéu dé.
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Hiéu suét: 440 mg (30%) ESI-MS: m/z = 353 (M+H)*R(HPLC): 0,44 min (Phuong
phép 1) |
4-Metoxy-5-((R)-3-metoxymetyl-piperazin-1-yl)-pyridin-2-ylamin dihydroclorua

H,C CH,

o,

)
c?/o
|

CH,

Hop chét néu & tiéu dé duoc téng hop tir este tert-butyl cla axit (R)-4-(6-amino-
4-metoxy-pyridin-3-yl)-2-metoxymetyl-piperazin-1-carboxylic (440 mg, 1,25 mmol)
theo quy trinh dugc md ta dé tong hop hop chét trung gian [(R)-4-(6-amino-4-metoxy-
pyridin-3-yl)-piperazin-2-yl]-metanol hydroclorua.

Hiéu suit: 406 mg (dinh lugng)

5-Floro-4-metoxy-pyridin-2-carbonitril

o Z

N
CH, CH,

2-Cloro-5-floro-4-metoxy-pyridin (1,00 g, 6,19 mmol) dwoc 14y trong mét bng
kin. K&€m xyanua (799 mg, 6,81 mmol) va k&€m (40,5 mg, 0,31 mmol) dugc ) sung vao
va dugc suc khi argon. Sau d6, PdCl>(dppf)CH2Cl2 (253 mg, 0,62 mmol) va NMP duoc
b6 sung vao va hdn hop nay duoc gia nhiét trong 45 min. & 150°C trong 15 vi séng.
Nudc va EtOAc duge bd sung vao hdn hop phan tng va loc qua Celite®. Lép chét hiru
co duoc nra bﬁng dung dich natri bicarbonat, nuéc, nwéc mudi va 1am kho trén MgSOsq,
loc va cd déc trong dp suét duoc gidm. Can duoc tinh ché b'fmg cot silicagel dé thu duoc
hop chit néu & tidu dé.
Hiéu suét: 689 mg (73%) ESI-MS: m/z = 153 (M+H)* R(HPLC): 0,61 min (Phuong
phép 1) )
5-(4-Floro-phenoxy)-4-metoxy-pyridin-2-carbonitril
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F 0]
/I\C[ " /,\C[ \©\
= + \©\ —_— =
~ 0] — 0] F
N7~ | F N~ |
CH, CH,

5-Floro-4-metoxy-pyridin-2-carbonitril (6,00 g, 39,4 mmol), 4-flophenol (5,31 g,
47,3 mmol) va K>COs (12,0 g, 86,8 mmol) trong NMP (12 mL) dugc gia nhiét & 100°C
trong 3 h trong 6ng kin. Hn hop phan tmg ndy duoc pha lodng bing nudc va chiét bang
EtOAc. Lép chit hitu co dwoc rira bang nuwéc mudi va 1am kho trén MgSOu, loc va cd

dac trong 4p sudt dwoc giam. Cin duoc nghién bing ete va heptan dé thu dugc hop chit

néu & ticu dé.
Hiéu suét: 8,99 g (93%) ESI-MS: m/z = 245 (M+H)* R(HPLC): 0,91 min (Phuong
phap 1)

5-(4-Floro-phenoxy)-4-metoxy-pyridin-2-carbonitril (8,50 g, 34,8 mmol) trong
dung dich nuéc NaOH 2N (90 mL) dugc khudy & 100°C trong 6 h. Hén hop phan tmg
nay dugc duge 1am ngudi xubng RT va d6 pH cia dung dich nay duogc diéu chinh xudng
pH=4,5 bang HCI 4N. Két tha duoc thu gom va 1am khé trong 10 siy dé thu duoc hop
chét néu & tiéu dé.
Hiéu suét: 8,80 g (96%) ESI-MS: m/z = 264 (M+H)* R(HPLC): 1,58 min (Phuong phip
4)

4-Metoxy-5-phenoxy-pyridin-2-carbonitril

|
7 N \T:::j N =
—
NT~ ? N// ?
CH, CH,

5-Floro-4-metoxy-pyridin-2-carbonitril (8,00 g, 52,6 mmol), phenol (5,94 g, 63,1
mmol) va K>2COs3 (16,0 g, 115 mmol) trong NMP (3 mL) duoc gia nhiét & 100°C trong
3 h trong dng kin. Hén hop phan mg nay dwoc pha loang bing nwéc va chiét bang
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EtOAc. Lép chét hitu co duoc rira bang nuéc mubi va 1am kho trén MgSOs, loc va co
dic trong 4p suét dugc giam. Can dugc tinh ché bang sic ky silicagel dé thu dwgc hop
chét néu & tiéu dé.

Hiéu suét: 11,5 g (93%) ESI-MS: m/z = 227 (M+H)* R(HPLC): 0,92 min (Phuong
phap 1)

Axit 4-Metoxy-5S-phenoxy-pyridin-2-carboxylic

BeacINTY.

OH CH,

Hop chit néu & tiéu dé dwoc tong hop tir 4-metoxy-5-phenoxy-pyridin-2-
carbonitril (11,5 g, 50,8 mmol) theo quy trinh dwoc md ta dé tong hop hop chét trung
gian axit 5-(4-floro-phenoxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suét: 9,57 g (77%) ESI-MS: m/z = 246 (M+H)* R(HPLC): 2,64 min (Phuong
phap 4)
5-(4-Isopropoxy-phenoxy)-4-metoxy-pyridin-2-carbonitril

F
N OH o)
/ij: ﬁs /©/ /Nl\/i[ \©\ /CLHa
= + _—

— o) P

N7 [ H,C~ ~Oo N ? o CH
CH

3 CH

Hop chit néu & tiéu dé duogc tdng hop tir 5-floro-4-metoxy-pyridin-2-carbonitril

(500 mg, 3,29 mmol) va 4-isopropoxy-phenol (600 mg, 3,94 mmol) theo quy trinh dugc
md ta dé tdng hop hop chit trung gian 4-metoxy-5-phenoxy-pyridin-2-carbonitril.
Hiéu suat: 850 mg (91%) ESI-MS: m/z = 285 (M+H)* R(HPLC): 1,02 min (Phuong
phép 1) |

. 0

Hop chét néu & tiéu dé duoc tdng hop tir 5-(4-isopropoxy-phenoxy)-4-metoxy-
pyridin-2-carbonitril (200 mg, 0,70 mmol) theo quy trinh dwoc md ta dé tdng hop hop

chit trung gian axit 5-(4-floro-phenoxy)-4-metoxy-pyridin-2-carboxylic.
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Hiéu suét: 190 mg (77%) R«(HPLC): 0,73 min (Phwong phdp 1)

4-Metoxy-5-(4-metoxy-phenoxy)-pyridin-2-carbonitril
F
/I\C[ Q/ B Nl D O\©\
= + -
N// ? HSC\O > 7 o O/CHa
CH, N eH
3

Hop chit néu & tidu d& duoc tdng hop tir 5-floro-4-metoxy-pyridin-2-carbonitril

(500 mg, 3,29 mmol) va 4-metoxyphenol (490 mg, 3,94 mmol) theo quy trinh dugc md
ta d& téng hop hop chit trung gian 4-metoxy-5-phenoxy-pyridin-2-carbonitril. |
Hiéu suit: 740 mg (88%)

Axit 4-Metoxy-5-(4-metoxy-phenoxy)-pyridin-2-carboxylic
Joas! ST
_ _CH, —= HO _ _CH,
_ o)
NZ ? ° ?
CH, o} CH,

Hop chét néu & tiéu dé duoc tdng hop tir 4-metoxy-5-(4-metoxy-phenoxy)-

pyridin-2-carbonitril (740 mg, 2,89 mmol) theo quy trinh dugc mo ta dé téng hop hop
chit trung gian axit 5-(4-floro-phenoxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu sut: 610 mg (77%) |

4-Metoxy-5-(4-triflorometyl-phenoxy)-pyridin-2-carbonitril

(o)

F
PG . T
Pz + = F
Z 7 F =
F

N

Hop chit néu ¢ tiéu d& duogc tong hop tir 5-floro-4-metoxy-pyridin-2-carbonitril
(500 mg, 3,29 mmol) va 4-triflorometyl-phenol (639 mg, 3,94 mmol) theo quy trinh
duoc md ta dé tdng hop hop chét trung gian 4-metoxy-5-phenoxy-pyridin-2-carbonitril.
Hiéu suét: 320 mg (33%) ESI-MS: m/z = 294 (M+H)* R(HPLC): 1,06 min (Phuong
phdp 1)
Axit 4-Metoxy-5-(4-triflorometyl-phenoxy)-pyridin-2-carboxylic

o}
X o
/N'C[ ©>( P
= F — =
0 _ F
& iH Fr 7
s OH CH, FF
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Hop chit néu & tiéu dé duoc tong hop tir 4-metoxy-5-(4-triflorometyl-
phenoxy)-pyridin-2-carbonitril (151 mg, 0,51 mmol) theo quy trinh dugc md ta dé

téng hop hop chét trung gian axit 5-(4-floro-phenoxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suit: 150 mg (93%)

Hop chét néu & tiéu dé duoc tong hop tir 5-floro-4-metoxy-pyridin-2-carbonitril
(500 mg, 3,29 mmol) va 4-clophenol (507 mg, 3,94 mmol) theo quy trinh duwgc mo ta
dé tdng hop hop chit trung gian 4-metoxy-5-phenoxy-pyridin-2-carbonitril.
Hiéu suat: 695 mg (81%)
Axit 5-(4-Cloro-phenoxy)- 4-met0xv-pvr1d1n-2-carboxvllc

ﬁEQ 0T,

7
CH,

OH
Hop chét néu o tidu dé duoc téng hop tir 5-(4-cloro-phenoxy)-4-metoxy-pyridin-
2-carbonitril (645 mg, 2,47 mmol) theo quy trinh dugc mé ta dé tong hop hop chit trung
gian axit 5-(4-floro-phenoxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suit: 622 mg (90%) ESI-MS: m/z = 280 (M+H)*

5-(4-Diflometoxy-phenoxy)-4-metoxy-pyridin-2-carbonitril
ﬁi ﬁ[ Q
O

Hop chit néu & tiéu dé duoc téng hop tr 5-floro-4-metoxy-pyridin-2-carbonitril

F
(75,0 mg, 0,49 mmol) va 4-diflometoxy-phenol (101 mg, 0,63 mmol) theo quy trinh

duoc md ta dé tdng hop hop chét trung gian 4-metoxy-5-phenoxy-pyridin-2-carbonitril.
Hiéu suit: 98,0 mg (68%) R(HPLC): 0,93 min (Phuong phap 1)
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Lo L Y T8

Hop chét néu & tiéu dé duoc téng hop tir 5-(4-diflometoxy-phenoxy)-4-metoxy-

pyridin-2-carbonitril (98,0 mg, 0,34 mmol) theo quy trinh dugc mé ta dé tong hop hop
chét trung gian axit 5-(4-floro-phenoxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suét: 94,0 mg (90%) R(HPLC): 0,60 min (Phuong phép 1)

4-xvclopropoxy-phenol

2-(4-xyclopropoxy-phenyl)-4,4,5,5-tetrametyl-[1,3,2]dioxabolan (800 mg, 3,08
mmol) va 4-metyl-morpholin 4-oxit (1,03 g, 8,83 mmol) trong THF (100 mL) dugc
khudy & 75°C trong 1,5 h v sau d6 trong 18 h & rt. Hon hop phan ing nay dugc ¢ dic
trong chan khong va cin dugc tinh ché bang sic ky silicagel dé thu dugc hop chit néu
& tidu dé.

Hiéu suét: 389 mg (84%)

5-(4-xyclopropoxy-phenoxy)-4-metoxy-pyridin-2-carbonitril

F
NT X HO \O
L ML PoaAsW:
Z + _—
“ L ) Y,

Hop chét néu ¢ tiéu dé duoc tong hop tir 5-floro-4-metoxy-pyridin-2-carbonitril
(350 mg, 2,30 mmol) va 4-xyclopropoxy-phenol (389 mg, 2,59 mmol) theo quy trinh
duoc mb ta dé tdng hop hop chat trung gian 4-metoxy-5-phenoxy-pyridin-2-carbonitril.
Hiéu suét: 342 mg (53%) R(HPLC): 1,00 min (Phuong phép 1)
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Axit 5-(4-Xyclopropoxy-phenoxy)-4-metoxy-pyridin-2-carboxylic
(6]
NT X (o}
l ©\ i \E:'\
__ _ l
N X A — LT A
CH
3 OH CH,

Hop chét néu & tiéu d& duogc tong hop tir 5-(4-xyclopropoxy-phenoxy)-4-metoxy-

pyridin-2-carbonitril (100 mg, 0,35 mmol) theo quy trinh dugc md ta ¢ tong hop hop
chat trung gian axit 5-(4-floro-phenoxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suat: 622 mg (90%) R(HPLC): 0,63 min (Phuong phap 1)

4-Metoxy-5-(4-triflorometoxy-phenoxy)-pyridin-2-carbonitril
PoWas) BoasE
|
_ + _ P
Z EH F;)\ 7 P 0/\:':
a F~OF o

Hop chét néu & tiéu dé duoc téng hop tir 5-floro-4-metoxy-pyridin-2-carbonitril

(115 mg, 0,76 mmol) va 4-triflorometoxy-phenol (162 mg, 0,91 mmol) theo quy trinh
dwoc mo ta dé tng hop hop chét trung gian 4-metoxy-5-phenoxy-pyridin-2-carbonitril.
Hiéu suat: 140 mg (60%)

Axit 4-Met0xv-5-(4-triflorometoxv-phenoxv)-pvridin-2-carbonlic
o
NT F o}
— _— I
CH F
3 OH CH,

Hop chét néu & tiéu dé duoc tong hop tir 4-metoxy-5-(4-triflorometoxy-

phenoxy)-pyridin-2-carbonitril (150 mg, 0,48 mmol) theo quy trinh dugc mo ta dé
tong hop hop chét trung gian axit 5-(4-Floro-phenoxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suat: 120 mg (75%)

Este metyl caa axit 5-(2-Floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic
(0]
7\ 0
HO-Q-%O_CH HO 5 / \
S s + - F v — —CH,
\CH3 F O\ ‘
CH,

B6 sung dietyl azodicarboxylat (646 pl, 1,42 mmol) & 0°C vao este metyl cla

axit 5-hydroxy-4-metoxy-pyridin-2-carboxylic (130 mg, 0,71 mmol), triphenylphosphin
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(372 mg, 1,42 mmol) va rueou 2-flobenzylic (114 pl, 1,065 mmol) trong THF (2 mL).
Hén hop phan mg nay dwoc phép 1am 4m 1én dén RT va khudy trong 16 h. Hn hop thu
duoc duge co dic trong chan khong va cin duoc tinh ché bang sic ky silicagel dé thu
dwoc hop chét néu & tiu de.

Hiéu suét: 66,0 mg (32%) R(HPLC): 0,77 min (Phwong phép 1)

Axit 5-(2-Floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic

N O N o)
<:2 o/ N <:2 o/ N
_—
F = O—CH, F — OH
O\ O\
CH, CH,

Bb sung LiOH (38,0 mg, 0,91 mmol) vio este metyl cia axit 5-(2-floro-

benzyloxy)-4-metoxy-pyridin-2-carboxylic (66,0 mg, 0,23 mmol) trong THF/nudc
/MeOH (3 mL/1 mL/1 mL), va hdn hop phan tng nay dugc khudy & rt. Hén hop phan
g ndy duoc axit héa dén pH=4,5 bang HCI 4N va c6 dic trong chan khong. Cin nay
dwoc hda tan trong DCM va toluen va ¢ dic mot 1an nita trong ap sudt dwoc giam. San
phdm nay duoc sir dung ludn ma khong cén tinh ché thém.

Hiéu suit: 62,0 mg (99%) R«(HPLC): 0,48 min (Phuong phdp 1)

Este metyl ciia axit 5-Xyclobutylmetoxy-4-metoxy-pyridin-2-carboxylic

CH,
CH,

Hop chét néu & tidu dé duoc tdng hop tir este metyl ciia axit 5-hydroxy-4-metoxy-
pyridin-2-carb-oxylic (130 mg, 0,71 mmol) va xyclobutyl-metanol (91,7 mg, 1,07
mmol) theo quy trinh dugc mod ta dé tbng hop hop chit trung gian este metyl cia axit 5-
(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu sut: 132 mg (74%) R(HPLC): 0,80 min (Phwong phdp 1)
Axit 5-Xyclobutylmetoxy-4-metoxy-pyridin-2-carboxylic

<>jo/N\O <>—\/N\°

0—CH, —

OH
Q
CH,
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Hop chét néu & tiéu dé duoc téng hop tir este metyl ciia axit 5-xyclobutylmetoxy-

4-metoxy-pyridin-2-carboxylic (132 mg, 0,53 mmol) theo quy trinh dugc mod ta dé téng

hop hop chit trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suét: 124 mg (dinh lugng) R(HPLC): 0,53 min (Phuwong phép 1)

Hop chét néu & tiéu dé dugc téng hop tir este metyl clia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va (1-metyl-xyclopropyl)-metanol (103 mg,
1,07 mmol) theo quy trinh dwoc mod ta dé tdng hop hop chét trung gian este metyl clia
axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suét: 115 mg (65%) R«(HPLC): 0,81 min (Phwong phép 1)

Axit 4-Metoxy-5-(1-metyl-xyclopropylmetoxy)-pyridin-2-carboxylic

Hop chit néu & tidu dé duoc tdng hop tir este metyl ciia axit 5-xyclobutylmetoxy-
4-metoxy-pyridin-2-carboxylic (115 mg, 0,46 mmol) theo quy trinh dugc md ta dé tong
hop hop chit trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suét: 108 mg (dinh lvong) R(HPLC): 0,52 min (Phuwong phép 1)

Este metyl ciia axit 5-Xyclohexyloxy-4-metoxy-pyridin-2-carboxylic

(o]
wo— N Q 7N/
— - HO o
3
R\
CH,

CH,

Hop chét néu & tiéu dé duoc tdng hop tir este metyl ciia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va xyclohexanol (111 pL, 1,07 mmol) theo
92-
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quy trinh dwoc md ta dé tdng hop hop chét trung gian este metyl ctia axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suét: 171 mg (91%) R«(HPLC): 0,87 min (Phuwong phép 1)

Axit 5-Xvclohexvloxy-4-metoxy-pyridin-2-carboxylic

OH

N (o]
ey {)4

o (o}

\CHa \CHG

Hop chét néu & tiéu dé duoc téng hop tir este metyl cia axit 5-xyclohexyloxy-4-

metoxy-pyridin-2-carboxylic (131 mg, 0,49 mmol) theo quy trinh dugc mo ta dé téng
hop hop chat trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suat: 124 mg (dinh lvgng) R(HPLC): 0,57 min (Phuong phép 1)

Este metyl cia axit 5-(4-Floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic

N 0O

HO L HO \/@/F o / \
O—CH, 4 R .
S —CH,
Q
\
CH

CH,

Hop chit néu & tiéu dé duoc tong hop tir este metyl clia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va (4-floro-phenyl)-metanol (115 pL, 1,07
mmol) theo quy trinh dugc md ta dé tdng hop hop chit trung gian este metyl cua axit 5-
(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suét: 150 mg (62%) R(HPLC): 0,82 min (Phuwong phép 1)

Axit 5-(4-Floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic
F—< :}—\O 7N P F—< >—\O 7N P
== 0—CH, 7 = OH
Q ‘ Q
CH, CH,

Hop chit néu & tiéu dé dwoc tong hop tir este metyl cia axit 5-(4-floro-

benzyloxy)-4-metoxy-pyridin-2-carboxylic (150 mg, 0,44 mmol) theo quy trinh dugc
md ta dé tdng hop hop chét trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-

carboxylic.
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Hiéu sut: 177 mg (dinh luong) R(HPLC): 0,82 min (Phwong phép 1)

Este metyl ciia axit 5-Xyclopentyloxy-4-metoxy-pyridin-2-carboxylic

HO / \ / A\ o
— o—cH, 4 HO\O o —

0
CH,
CH,

Hop chit néu ¢ tiéu d& duoc tong hop tir este metyl clia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va xyclopentanol (96,7 pL, 1,07 mmol) theo
quy trinh dwoc mb ta dé téng hop hop chét trung gian este metyl ctia axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic. |
Hiéu suat: 170 mg (95%) R«(HPLC): 0,87 min (Phuong phép 1)

Axit 5-chlogenivloxv-4-metoxv-pvridin-2-Qarboxvlic

QO‘Q_%O QO‘Q__{O
— o—CH, — OH

0\ O\
CH, CH,

Hop chét néu & tidu dé dwoc tong hop tir este metyl ctia axit 5-xyclopentyloxy-4-
metoxy-pyridin-2-carboxylic (130 mg, 0,52 mmol) theo quy trinh dugc mé ta dé tong
hop hop chét trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suat; 122 mg (99%) R(HPLC): 0,49 min (Phuong phép 1)

Este metyl ctia axit S-Isobutoxy-4-metoxy-pyridin-2-carboxylic

o H,C
vo— N )\ JN\
_ HO H,C o
O_‘Cl“l3 + —_— _
g 0—CH,
\ HC  CH o
CH,

\CH3

Hop chit néu ¢ tiéu d& duoc tdng hop tir este metyl cia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (118 mg, 0,64 mmol) va ruou isobutylic (71,6 mg, 0,97 mmol)
theo quy trinh dugc md ta dé tdng hop hop chét trung gian este metyl clia axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suét: 141 mg (92%) R«HPLC): 0,78 min (Phuwong phép 1)
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Axit 5-Isobutoxy-4-metoxy-pyridin-2-carboxylic

HC H,C,

: > >\ N
HC O AV HC O &
— oo, — = = oH
d

Q \
\
CH, CH,

Hop chét néu ¢ tiéu d& duoc tdng hop tir este metyl clia axit S-isobutoxy-4-
metoxy-pyridin-2-carboxylic (141 mg, 0,59 mmol) theo quy trinh dugc mo ta dé tong
hop hop chét trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suét: 133 mg (dinh lvgng) R(HPLC): 0,51 min (Phuong phép 1)

Este metyl ciia axit 5-Xyclopropylmetoxy-4-metoxy-pyridin-2-carboxylic

Ho/N\O D—\/N\O

HO o

— O—CH, 4 l —_— _ o—ch
0 3
A\ o
A\

CH,
CH,

Hop chit néu & tiéu d& duoc tdng hop tir este metyl ciia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va xyclopropylmetanol (84,2 uL, 1,07 mmol)
theo quy trinh dwgc mé ta dé tdng hop hop chit trung gian este metyl cia axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suét: 146 mg (87%) R(HPLC): 0,74 min (Phuong phép 1)

Axit 5-Xyclopropylmetoxy-4-metoxy-pyridin-2-carboxylic

— OH

Hop chit néu & tiéu d& duwoc téng hop tr este metyl cla axit 5-
xyclopropylmetoxy-4-metoxy-pyridin-2-carboxylic (325 mg, 1,37 mmol) theo quy trinh
dugc mo ta dé téng hop hop chit trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-
pyridin-2-carboxylic.

Hiéu suét: 358 mg (dinh lugng) ESI-MS: m/z = 224 (M+H)*" R(HPLC): 0,40 min
(Phuong phép 5)
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Este metyl ciia axit 5-Benzvloxv-4-metoxv-pvridin-2-carboxvlic

(0]
- L Oy
_CH3+ ——— . —cH,
2
CH,

— o
O\CHa

Hop chét néu & tiéu dé duoc tong hop tir este metyl ctia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (118 mg, 0,64 mmol) va rugu benzylic (100 pL, 0,97 mmol) theo
quy trinh dugc mod ta dé tdng hop hop chit trung gian este metyl cia axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suit: 140 mg (80%) R«(HPLC): 0,79 min (Phuong phép 1)

Axit 5-Benzyloxy-4-metoxy-pyridin-2-carboxylic

N (0]
Oy O
— OH
R\
CH,

CH,

Hop chét néu & tiéu d& dwoc tdng hop tir este metyl clia axit 5-benzyloxy-4-
metoxy-pyridin-2-carboxylic (140 mg, 0,51 mmol) theo quy trinh dugc md ta dé téng
hop hop chat trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.
Hiéu suét: 358 mg (99%) R(HPLC): 0,54 min (Phwong phap 1)

Este metyl ciia axit 5-(3,3-Diflo-xyclobutylmetoxy)-4-metoxy-pyridin-2-carboxylic

N ) F
7\ OH ><>_\ o
HO«Q—% . 5 / \
—CH, 4. ——— —
q . 0—CH,
CH, F

of
CH,

Hop chit néu & tiéu d& duoc tdng hop tir este metyl cia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (118 mg, 0,64 mmol) va (3,3-diflo-xyclobutyl)-metanol (150 mg,
0,82 mmol) theo quy trinh dwoc md ta dé téng hop hop chét trung gian este metyl cia
axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suat: 111 mg (47%) ESI-MS: m/z = 288 (M+H)* R(HPLC): 1,20 min (Phwong
phap 5)
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Axit 5-(3,3-Diflo-xyclobutylmetoxy)-4-metoxy-pyridin-2-carboxylic

0—CH, — O—CH,

3 \CHS

Hop chét néu & tiéu dé duoc tong hop tir este metyl clia axit 5-(3,3-diflo-
xyclobutylmetoxy)-4-metoxy-pyridin-2-carboxylic (110 mg, 0,38 mmol) theo quy trinh
dwoc mod ta dé téng hop hop chét trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-
pyridin-2-carboxylic.
Hiéu suat: 73,4 mg (70%) ESI-MS: m/z = 274 M+H)*R(HPLC): 0,56 min (Phuong
phép 5)
Este metyl ciia axit 4-Metoxy-S-propoxy-pyridin-2-carboxylic

H,C,

N o
o N N
— 0—CH, 4. ~_OH — © .
g H,C 0—CH,
A\ g
CH, \CH
3

Hop chét néu & tidu dé duoc tdng hop tir este metyl ctia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va 1-propanol (80,0 uL, 1,07 mmol) theo
quy trinh duoc mod ta dé tdng hop hop chét trung gian este metyl cla axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suat: 114 mg (71%) R:(HPLC): 0,69 min (Phuong phép 1)
Axit 4-Metoxy-S-propoxy-pyridin-2-carboxylic

HC HC
— N 0 \_\ N o
o—( N ot/ \
— 0—CH, — oH
g -
\ g
CH, CH

Hop chit néu & tiéu dé dugc tong hop tir este metyl clia axit 4-metoxy-5-propoxy-
pyridin-2-carboxylic (114 mg, 0,51 mmol) theo quy trinh dugc md ta dé tong hop hop
chit trung gian al 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suét: 106 mg (99%) R(HPLC): 0,41 min (Phwong phép 1)
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Este metyl ctia axit 5-(2-Xyclopropyl-etoxy)-4-metoxy-pyridin-2-carboxylic

N (0]

o N <Kjo i
— (o]  —

o\ (o] CH3+ v/\/ H o CHS

CH, Q
CH,

Hop chét néu & tiéu d& duogc tong hop tir este metyl ciia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va 2-xyclopropyletanol (91,7 mg, 1,07
mmol) theo quy trinh dugc md ta dé tdng hop hop chét trung gian este metyl clia axit 5-
(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suat: 130 mg (73%) R«HPLC): 0,82 min (Phuohg phap 1)
Axit 5-(2-Xyclopropyl-etoxy)-4-metoxy-pyridin-2-carboxylic

0—CH, — OH

Hop chét néu & tiéu dé& duoc tdng hop tir este metyl ctia axit 5-(2-xyclopropyl-
etoxy)-4-metoxy-pyridin-2-carboxylic (130 mg, 0,52 mmol) theo quy trinh dugc md ta
dé tdng hop hop chét trung gian axit 5 -(2-ﬂoro—benzyloxy)-4—metoxy-pyridin—2—
carboxylic.

Hiéu suat: 122 mg (99%) R(HPLC): 0,53 min (Phuong phdp 1)

Este metyl cia axit 4-Metoxy-5-phenetyloxy-pyridin-2-carboxylic

wo— N / N\ 0
— 0—CH, 4 OH — o .
\CH3 Q

CH,

Hop chit néu & tiéu dé duoc tdng hop tir este metyl clia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va 2-phenyletanol (128 pL, 1,07 mmol) theo
quy trinh dugc md ta dé tdng hop hop chit trung gian este metyl ctia axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suat: 177 mg (87%) R((HPLC): 0,90 min (Phuwong phdp 1)
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Axit 4-Metoxy-5-phenetyloxy-pyridin-2-carboxylic

N N (0]
o—/ N ot/ N\
— 0—CH, — OH
(o]
\ O\
CH, CH,

Hop chét néu & tiéu d& duoc tong hop tir este metyl clla axit 4-metoxy-5-
phenetyloxy-pyridin-2-carboxylic (177 mg, 0,62 mmol) theo quy trinh dwoc mo ta dé
tdng hop hop chit trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-
carboxylic. v
Hiéu suit: 168 mg (dinh lvong) R(HPLC): 0,63 min (Phuong phép 1)

Este metyl ciia axit 5-(2,2-Dimetyl-propoxy)-4-metoxy-pyridin-2-carboxylic

o} H,G CH,
HO / \ H N (0]
— o0—CcH CoH — o—d/ N\
*+  HC H,C

4 CH, — 0—CH,
A\
CH, Q

CH,
Hop chit néu & tiéu d& duoc tdng hop tir este metyl clia axit 5-hydroxy-4-metoxy-

pyridin-2-carboxylic (130 mg, 0,71 mmol) va 2,2-dimetyl-propan-1-ol (93,8 mg, 1,07

mmol) theo quy trinh dwoc md ta d& tdng hop hop chat trung gian este metyl clia axit 5-

(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suit: 160 mg (89%) R(HPLC): 0,92 min (Phuong phép 1)

Axit 5-(2,2-Dimetyl-propoxy)-4-metoxy-pyridin-2-carboxylic

HyC, CHs H,C CHs
N (0] N 0
> N/ > N/

H,C o \ H,G 5 \
— O—CH, e OH

—_—

O\ 0o

CH, \CH3
Hop chét néu & tiéu d& duoc tong hop tir este metyl cua axit 5-(2,2-dimetyl-
propoxy)-4-metoxy-pyridin-2-carboxylic (160 mg, 0,63 mmol) theo quy trinh dugc mo
ta dé tdng hop hop chit trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-
carboxylic.
Hiéu suét: 150 mg (99%) R(HPLC): 0,61 min (Phwong phép 1)
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Este metyl ciia axit 5-(1-Flometyl-xyclopropylmetoxy)-4-metoxy-pyridin-2-

carboxylic

N ) F
4 PaULY,
— 0—CH //Y/ —_— °
s+ Foo _
0 HO —CH,
2
CH,

\
CH,

Hop chét néu & tiéu d& dugc tdng hop tir este metyl ciia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (118 mg, 0,64 mmol) va (1-flometyl-xyclopropyl)-metanol (101
mg, 0,97 mmol) theo quy trinh dugc mo ta dé tong hop hop chét trung gian este metyl
cua axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suat: 159 mg (92%) R«(HPLC): 0,69 min (Phuong phép 1)
Axit 5-(1-Flometyl-xyclopropylmetoxy)-4-metoxy-pyridin-2-carboxylic

F F
N (0] N 0
Paa PaWa
= —CH, == OH
2 A\
CH CH

3 3

Hop chit néu & tiéu d& duoc tdng hop tir este metyl cia axit 5-(1-flometyl-
xyclopropylmetoxy)-4-metoxy-pyridin-2-carboxylic (159 mg, 0,59 mmol) theo quy
trinh dugc mo ta dé tdng hop hop chét trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-
pyridin-2-carboxylic.

Hiéu suit: 150 mg (dinh lvong) R(HPLC): 0,43 min (Phuong phap 1)

Este metyl cua axit 5-Etoxy-4-metoxy-pyridin-2-carboxyvlic

N 0
wo—( N HC—\ / N 0
== o—cH, ;. HC_OH — o \
O\CH ) — O—CH,
3
\

CH,

Hop chét néu 6 tiéu @& duoc téng hop tir este metyl ciia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va etanol (62,1 pL, 1,07 mmol) theo quy
trinh dwoc mo ta dé téng hop hop chét trung gian este metyl ciia axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suét: 151 mg (100%) R«(HPLC): 0,92 min (Phuong phép 1)
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Axit 5-Etoxy-4-metoxy-pyridin-2-carboxylic

H,C—\ N 0 H,C N o
3 o—(/ N TN N
— 0—CH, == OH
Q Q
\CH3

CH,

Hop chit néu & tiéu d& duoc tong hop tir este metyl ctia axit 5-etoxy-4-metoxy-
pyridin-2-carboxylic (151 mg, 0,71 mmol) theo quy trinh dugc md ta dé tong hop hop
chét trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suat: 140 mg (99%) R«(HPLC): 0,83 min (Phuong phédp 1)

Este metyl cia axit 5-((S)-1-Xvclopropyl-etoxy)-4-metoxy-pyridin-2-carboxylic

N 0 CH,§
HO 7\ o D—\ N 0
— O—CH, 4. v/\CHa —_— ot/ \

0 — 0—CH
\ 3
CH, o

CH,

Hop chét néu & tiéu dé duoc tdng hop tir este metyl clia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (118 mg, 0,64 mmol) va (R)-1-xyclopropyl-etanol (83,2 mg, 0,97
mmol) theo quy trinh dwoc m6 ta dé tbng hop hop chit trung gian este metyl clia axit 5-
(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suat: 102 mg (63%)

Axit 5-((S)-1-Xyvclopropyl-etoxy)-4-metoxy-pyridin-2-carboxylic

CH, OH
|>—\ N 0 [>—\ N o
(0] / \ 0 / \
= 0—CH, — — OH
Q Q
\
CH, CH,

Hop chét néu & tiéu d& duoc tdng hop tir este metyl ctia axit 5-((S)-1-xyclopropyl-
etoxy)-4-metoxy-pyridin-2-carboxylic (102 mg, 0,41 mmol) theo quy trinh dugc mo ta
dé tong hop hop chit trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-
carboxylic.

Hiéu suit: 96,0 mg (100%) R«(HPLC): 0,51 min (Phuong phép 1)

Este metyl cuia axit 5-Isopropoxy-4-metoxy-pyridin-2-carboxylic
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N ) CH,
HO / \ MG _OH HaC—< / N\ 0
— o—CH 4. T —_— o)
o CH, — 0—CH,
CH, o
\CHS

Hop chét néu & tiéu d& dugc tdng hop ti este metyl cia axit 5-hydroxy-4-metoxy-
pyridin-2-carboxylic (130 mg, 0,71 mmol) va propan-2-ol (81,5 pL, 0,97 mmol) theo
quy trinh dugc md ta d& tdng hop hop chit trung gian este metyl ciia axit 5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suit: 154 mg (96%) R(HPLC): 0,62 min (Phuong phép 1)
Axit 5-Isopropoxy-4-metoxy-pyridin-2-carboxylic
CH, CH,
HSC—< N o} H30—< N 0
= 0—CH, — — OH
2 R\
CH, CH,

Hop chit néu & tiéu dé duoc tong hop tir este metyl clia axit 5—isoprbpoxy-4-
metoxy-pyridin-2-carboxylic (154 mg, 0,68 mmol) theo quy trinh dugc mo6 ta dé tong
hop hop chét trung gian axit 5-(2-ﬂoro-benzyloxy)-4-metoxy-pyridin—Z-carboxylic.
Hiéu sudt: 144 mg (dinh lugng)

Este metyl ciia axit 5-((R)-1-Xyclopropyl-etoxy)-4-metoxy-pyridin-2-carboxylic

N 0 CH,

vod! N\ ™ > N 0
A
CH,

3

— O—CH
Q o
CH,

Hop chit néu & tiéu dé duoc tdng hop tir este metyl clia axit S-hydroxy-4-metoxy-
pyridin-2-carboxylic (118 mg, 0,64 mmol) va (S)-1-xyclopropyl-etanol (83,2 mg, 0,97
mmol) theo quy trinh dwoc mé ta dé tdng hop hop chat trung gian este metyl cua axit 5-
(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suat: 101 mg (63%)
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Axit 5-( (R)-1-chlopropvl-etoxv)-4-met0xv-eridin-Z-carboxvlic

0—CH, — OH
CH, \CHG

Hop chét néu & tiéu dé dwoc téng hop tir este metyl clia axit 5-((R)-1-xyclopropyl-
etoxy)-4-metoxy-pyridin-2-carboxylic (101 mg, 0,40 mmol) theo quy trinh dwgc mo ta
dé téng hop hop chit trung gian axit 5-(2-floro-benzyloxy)-4-metoxy-pyridin-2-
carboxylic.
Hiéu suit: 94,0 mg (99%) R(HPLC): 0,51 min (Phwong phép 1)
3-(triflorometyl)xyclobutyljmetanol

0 F F
oL O
HO F HO F

B6 sung CDI (57 mg, 0,36 mmol) vao axit 3-(triflorometyl)xyclobutan-1-
carboxylic (50 mg, 0,29 mmol) trong THF (2 mL) va dugc khudy & RT trong 2h. Natri
bohydrua (12 mg, 0,31 mmol) trong nudc (0,5 mL) duge bd sung vao va hdén hgp phan
g nay dugc khudy & RT trong 30 min. H3n hop phan tmg nay dwgc axit héa bang HCI
IM va chiét bing DCM. Céc pha hitu co sau khi két hop dugc tich riéng va lam khd
trén NaSOs, loc va cd dac.

Hiéu suét: 45 mg (dinh lugng)

Metyl 4-metoxy-5-{[3-(triflorometyl)xyclobutyllmetoxy }pyridin-2-carboxylat
F

FM/
HO F
0 “CH,  HO F AN
I 0 CH,
CH, o} & J

3

Hop chét néu & tidu dé& duoc tdng hop tir metyl 5-hydroxy-4-metoxypyridin-2-
carboxylat (53 mg, 0,29 mmol) va [3-(triflorometyl)xyclobutyl]metanol (45 mg, 0,29
mmol) theo quy trinh duwoc mb ta dé tdng hop hop chét trung gian este metyl cua axit 5-
(2-floro-benzyloxy)-4-metoxy-pyridin-2-carboxylic.

Hiéu suit: 90 mg (97%)
Axit 4-Metoxy-5-{[3-(triflorometyl)xyclobutyllmetoxy}pyridin-2-carboxylic
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F F
0
) — )
O = OH
0 = CH, ?
CH, o) CH, o

Dung dich nuéc 4M cﬁa NaOH (0,55 mL, 2,2 mmol) du’qckbé sung vao metyl 4-
metoxy-5-{ [3-(triflorometyl)-xyclobutyl]metoxy }-pyridin-2-carboxylat (350 mg, 1,10
mmol) trong 5 mL metanol. H3n hop phan ing nay duoc khuiy qua dém & rt. Dung dich
nuéc 4M cta HCI (0,5 mL) duoc bb sung vao va hdn hop phan ting niy dugc khudy 30
min. Hon hop phan ting nay duoc bay hoi trong 4p suét dugc giam. DMF dugc bo sung
vao cin va hop chit mong mudn duoc tinh ché bang HPLC.

Hiéu suat: 150 mg (45%)

Metyl 4-metoxy-5-(3,3,3-trifloro-2-metylpropoxy)pyridin-2-carboxvylat

FA .
F\fijiv/
HO
S
| N H,C F H,C e} N

|
CH, o)

B6 sung 3,3,3-trifloro-2-metylpropan-1-ol (105 mg, 0,82 mmol) va
triphenylphosphin (286 mg, 1,10 mmol) va sau d6 1a diisopropylazodicarboxylat (221
mg, 1,10 mmol) vao metyl 5-hydroxy-4-metoxypyridin-2-carboxylat (100 mg, 0,55
mmol) trong THF. Hn hop phan ting nay dwoc khudy & RT trong 3h, Hén hop phan
g nay duoc bay hoi trong 4p suit duoc giam va cin dugc tinh ché bang HPLC. Cic
phan doan chira san phdm duogc két hop lai va dong khé.

Hiéu suat: 160 mg (dinh luong)

Axit 4-Metoxy-5-(3,3,3-trifloro-2-metylpropoxy)pyridin-2-carboxylic
F F

Fi Fi’z/
O HLC O
H,C S . | /N N
o I Son, 9
Dung dich nuéc NaOH 4M (0,52 mL, 2,08 mmol) dwoc bd sung vao metyl 4-
metoxy-5-(3,3,3-trifloro-2-metylpropoxy)pyridin-2-carboxylat (160 mg, 0,55 mmol)

trong metanol. H8n hop phan tng nay duoc khudy 2h & rt. Hon hop phan tng nay dugc
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trung hoda bang dung dich nuéc HC1 4M va bay hoi trong 4p suat duoc giam. Can dugc
sit dung ngay ma khong cn tinh ché thém.

Hiéu suét: 150 mg (98%)

Quy trinh tong quat:

Céc quy trinh diing dé didu ché céc hop chét 1-80 theo sdng ché dwoc t6m tat
trong Bang 3A. Viéc phén tich cdc hop chit 1-80 theo sang ché dugc tém tat trong Bang
3B. |
I: B sung HATU (1,2 eq.) vao axit carboxylic (1 eq.) trong DMA va khudy. Amin (1
eq.) va DIPEA (4,0 eq.) dwoc b sung vao va khudy trong 18 h & rt. Tinh ché bang cot
RP (ACN/nudc, cic didu kién axit hodc bazo) hodc bing sic ky silicagel.

IL: Axit carboxylic (1 eq.) va CDI (1,5 eq.) dugc khudy trong DMA trong 30 min. & rt.
Amin (1 eq.) va DIPEA (2,0 eq.) dwoc bd sung vao va khudy trong 3 h & 1t. Tinh ché
b%\ng cdt RP(ACN/nudc, céc diéu kién axit hoic bazo) hodc bﬁng sic ky silicagel.

III: Amin (1,0 eq.), axit carboxylic (0,9 eq.), TBTU (1,0 eq.) va DIPEA (4,0 eq.) trong
NMP dugc khudy trong 18 h & rt. Hon hop phan tmg sau khi loc dwoc tinh ché bang cot
RP (ACN/nude, cic didu kién axit hodc bazo) hodc bang sic ky silicagel.

Béang 3A. Céc quy trinh tdng quét ding dé diéu ché cac hop chit 1-80 theo sang ché.

Hop | San pham San phim trung gian Quy Hiéu
chit | trung gian axit carboxylic trinh suit
s0 amin tong %0

quat
1 H HO o I 72
HCl [Nj
Ny | =N
HCI s HyCu >
O 0
v o
NH, F
D) ol HO 0 I 82
N| X
_~-CH, = 0
Nx l Hl o CH3
F
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y _CH,
" I T
Hel 2 o
0. \N [ :
HOL 2 oM
N
NH,
N _CH
) ° m | 13
HCI P o
0. \N I \©\F
HCl N
D OH
N~
NH,
y N
N M . I N
v ] Pat
N o)
Hs L z >
HCl A© ,
N~
NH,
H N
) III 49
HCI HG
Yo
HCl 2N HC Q
il
N o
0o 7\
ke =/ OoH
Q
CH,
N (0]
" I
Oy | o 1O :
O =
N ? -
| B CH3 OH CHS
N~
NH,
A[H o I 33
HCI j 0
N | B \©
[N _
HCI | X CH, 0 N
N OH
NH,
A[R‘j -CH, : T
ClH
(0]
= Jpre| o LTTCL
| o CH, O N/ .
N
OH
NH
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10 ¥ O/CHa II 82
HCI I N O\©
HOL CH, | O NG
N OH
NH,
11 § ~CH, I 72
%\HC AN O
L
N X, HCI N F
N~
?
NH, CH,
12 R ~CH, 11 63
[ j HCl O
~ L
O. X
2 HCI N ?
N OH CH,
NH,
13 N ~CH, I 74
[ j HCI o
! L
N HCl o N .
N OH
NH,
14 N ~CH, 11 72
o)
HCI ~ | \©\
N HCI Oy E
S 'N OH
NH,
15 N ~CH, III 11
[Nj HCl ~O©
//l HCI O \N I \I:::]
SN OH
NH,
16 \ @0 A N 1§ 52
HCl I
N o}
HCI ?
NN CH, OH
A
NH
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17 N ~CH,§ I 74
HCl = l O\©\
O, \
A\ Hel N F
A or
NH,
18 o EH o NI - ° I 69
N (0] =
HCI i N CH, ?
N~ OH CH3
NH,
19 HCl R N o J i 75
HC o—/ N
_0 F — OH
MNP d
N CH,
NH,
20| [H] ~GH m | 24
o
HCl N =z | \©\
o
HCl N Ny .
N~ OH
NH,
21 N O/CHs I 6,9
HCl :
X (0]
Hel | \©
N/ O ~
Ill ‘ CH N
N o OH
NH,
H
22 N ~CHy I 67
HCI
T
HCI o
= ] \N ?
NN OH CH,
NH,
23 N HCl ~CH, I 44
HCl % | 0\©
B *on, NS
N/ OH
NH,
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24 N ol O AN I 41
F l
HCl F o X o)
I
Z l Osch, F CH, OH
N
NH,
25 N Ho <> N o I 44
4
o) \
y HClI — OH
\ Q
N CHa
NH,
26 N CH, 11T 58
HCI
pYARN o]
o/ N
H,e~ONA — OH
X |N O\
HCl CH,
NH,
27 [“j/\o/CHa NI X © I 58
O ¥
N CH, P
S OH  HC
| HCI
N~
HCl
NH,
28 N He ~CH, III 76
HCI _ | o@\
' S o‘CHQ 0 \N ?
NF OH CH,
NH,
29 N Ho o CHs I 48
HCl I XN 0\©\
N7 ’ CH, o 7 .
|
NS OH
NH,
30 Ho Q I 39
HCI O
o/ \
H,e”ONF | = OH
N o}
CH,
NH,
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ZT

ZT

ZT

ZT

II 62
111 24
OH
I 56
0]
OH
111 30
10 42
(0]
OH
111 53
(0]
OH
o 11 37
OH
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38 N e Ot I 31
@ o
N Hol | A \@\
[ O\CHa ° N F
N~ OH
NH,
39 Hel N HG IIx 51
/ 0
HCI HSC o) \
" O\CH
NH, 8
40 N >—o I 13
HCl Q
o
~\ HCI o@—/(
1l — OH
N d
NH, CH,
41 y . < > o III 29
HCl o—/ N
=/ OH
N e d
I CH,
N
NH,
42 i O™ I 42
(. |
CiH _— 0
e ] ?
N © CH, OH
N~
NH,
43 o N @ III 49
N 0
Hl o/ \
o — OH
H,C” l X Q
N CH,
NH,
44 N O 111 61
HCl N °
0. \N ?
= N Hel OH CH,
N
NH,
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50

60
61
48
54
51

36

IIX
II
I
IIX

O
OH

@_/(

CH,
O—CH,
7 N_g

0
N=

Hao\_\

OH

7\
=

Hel
Hel
“CH,

=
NH,

N

N
NH,
HCI
HCI
N
NH,

He!
Hel
H,C™
HCI
HCI
H,C”™

HCI
HCI
“CH,

NH,

45

46
47
48
50

1
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57 Hel H Q—\ J11 66
HCI
) ol N 4§
H,C” ] oS o_ >
_N "CH,
NH,
= — ; : o III - 54
HCl o~
=/ oH
/O °
He™ ™ X "GH,
N
NH,
o F
54 NS Hel )9 . v
F
HCl 0
=
| o~
Q! =/ OH
C)\
NH, CH,
= a o N I 64
N o Cts 7 No
) HO \=
oHs ©
A ! H,C
L) wa F
HCI
NH,
56 N wo JOD¢ P
F o Xx Lo
HCl !
E CH, OH
o.
N7 o,
Na
NH,
= R v o III 67
HCl o N
Hel F - oA
N e
NH,
58 P Q8 o
C Rl
" Hel N
gHa OH
N Hel
N =
NH,
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59 HCI o H*éso o IIx 42
3
HCl HGC o / 2
= OH
_0
AR 0
N CH,
NH,
60 H Hol ~CH, IIn 76
T
HCI Oy 0
l(\ll AN OH CH,
N~
NH, CH,
61 H ‘HCI 0] /N \ o I 26
[ j HCl HO = <
N O
oHs H,C
s
N =
NH,
62 N Q 11 19
N O
HCl
o—/
AN HCI o_ OH
XN CH,
NH,
63 [Hj‘“‘\OH /@0 Sy I 29
P (0]
F
N
G, ?:HS OH
o )
N~ HC
NH,
64 Hal N CF ITT 37
HCl o 74 r\{ O
Hac’o | = g — OH
\
=N CH3
NH,
H H.C 0
65 Hol N 3 _\o 7\ ji 34
HCI e OH
0
_0
H,C ] \ \CHS
N
NH
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66 N HCl ~CH, 11X 51
HCl N °
o 0. \N ?
'I\Il X \CHS OH CH,
\NZ
NH,
67 K <Kj m | 60
HCl
0o
HCl o—’/ N
=/ oH
72
! %
SN o,
NH,
68 Hel NH, o O—CH, I 62
| _
MO AN HO N @
(0]
N
H
69 '[:|| H @/O | \N I 17
(0]
C o7
g CH, OH
s
NF Hal
NH,
70 Hel y LH o I 47
HC [ o/ N
= OH
HSC/O | X O\
N CH,
NH,
71 § v O
[Nj o @ S I 27
_N__0
N oH ?
N o CH, OH
N~
Hel
NH
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HCI
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H CH

79 e Mo s N p III 43
HCI — OH

NH,

80 § . F /@0 S I 20
HC F/&O ? e
: E CH, OH
NH,
Bang 3B. S6 lidu phan tich cho cc hop chét 1-80 theo sing ché.
Hop | ESI-MS | HPLC | Phuwong Hop | ESI-MS | HPLC | Phuwong
chit | m/z, R¢ phap chit| m/z, | R phap
s6 | M+H* | (min) | HPLC s6 | M+H* | (min) | HPLC

1 454 0,47 1 17 424 1,38 2
2 437 1,07 5 18 450 0,43 1
3 405 0,83 1 19 467 0,90 3
4 453 0,86 1 20 454 0,77 1
5 436 0,44 1 21 436 0,78 1
6 464 0,80 3 22 435 0,83 1
7 468 0,44 1 23 435 0,83 1
8 462 1,02 5 24 503 1,93 6
9 480 1,08 5 25 398 0,75 3
10 419 1,02 5 26 427 0,80 3
11 454 0,79 1 27 480 0,50 1
12 436 0,78 1 28 465 1,02 1
13 424 0,80 1 29 438 1,58 2
14 423 0,87 1 30 441 0,86 3
15 406 0,79 1 31 420 1,48 2
16 406 1,52 6 32 467 0,91 3
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Hop | ESI-MS | HPLC | Phwong Hop | ESI-MS | HPLC | Phuong
chit m/z, R¢ phap chit m/z, R¢ phap
s6 | M+H* | (min.) | HPLC s6 | M+H* | (min) | HPLC
33 474 1,91 6 57 438 0,77 3
34 440 0,83 1 58 450 0,49 1
35 427 0,80 3 59 429 0,87 3
36 386 0,73 3 60 266 0,77 1
37 413 0,71 3 61 414 0,70 3
38 480 0,94 5 62 412 0,76 1
39 415 0,79 3 63 484 0,70 3
40 462 0,80 1 64 445 0,74 3
41 438 0,78 3 65 387 0,65 3
42 484 0,68 3 66 466 0,82 1
43 449 0,81 3 67 398 0,74 3
44 436 0,76 1 68 477 0,73 5
45 463 0,73 5 69 466 0,67 3
46 401 0,73 3 70 427 0,78 3
47 436 1,36 2 71 466 0,68 1
48 427 0,80 3 72 401 0,69 3
49 454 | 0,84 1 73 434 0,79 3
50 450 0,46 1 74 400 0,81 3
51 462 0,89 5 75 398 0,75 3
52 463 0,85 3 76 372 0,66 3
53 427 0,81 3 77 427 0,77 3
54 472 0,77 1 78 398 1,24 2
55 498 0,51 1 79 398 0,71 3
56 504 1,84 6 80 490 2,60

Téng hop cic sin phim trung gian nitro

[(R)-4-(6-Nitro-pvyridin-3-vyl)-piperazin-2-yl]l-metanol hydroclorua
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o B N NN
| T CH, oYY ?H

N .

o — Iy

e L

O*CHa HCI
CH,
CH,

Este tert-butyl ctia axit (R)-2-(tert-Butyl-dimetyl-silanyloxymetyl)-4-(6-nitro-
pyridin-3-yl)-piperazin-1-carboxylic (1,73 g, 3,82 mmol) trong DCM (10 mL) va HCI
4M(9,55 mL, 38,2 mmol) duwoc khudy & RT trong 2 h. Hon hop phan tmg nay dugc cd
dic trong 4p sudt duoc giam.

Hiéu suat: 950 mg (91%)

[(R)-2-Hydroxymetyl-4-(6-nitro-pyridin-3-vyl)-piperazin-1-yl]-(4-metoxy-5-

phenoxy-pyridin-2-yl)-metanon

|cf+ _CH, H, 0
o X H o)
l A5 ° @L a8 Ng
/N/\ """ j)+o \‘\© o N RN
HCI NH | N, +0
)
s
[(R)-4-(6-Nitro-pyridin-3-yl)-piperazin-2-yl]-metanol hydroclorua (60,0 mg,
0,21 mmol) va axit 4-metoxy-5-phenoxy-pyridin-2-carboxylic (42,8 mg, 0,18 mmol)
trong NMP (500 pL) cung véi TBTU (70,1 mg, 0,22 mmol) va DIPEA (151 pL, 0,87
mmol) duoc khudy trong 18 h & rt. Hon hop phan tmg nay dugc tinh ché bang sic ky
cot PR (ACN/nuéc/NHsHCOs). Can duge tinh ché mét 1an nita sic ky cot pha binh
thudng (MeOH/DCM) dé thu duogc horp chét néu ¢ tiéu ge.
Hiéu suit: 95 mg (93%)

[(R)-2-Hydroxymetyl-4-(6-nitro-pyridin-3-yl)-piperazin-1-yl]-[4-metoxy-5-(4-

metoxy-phenoxy)-pyridin-2 -vj-metanon
ﬁ
- N
O/ @ @ﬁﬁ

Hop chét néu & tiéu dé dwoc tong hop tir [(R)-4-(6-nitro-pyridin-3-yl)-piperazin-

I -
(0]

2-yl]-metanol hydroclorua (60,0 mg, 0,22 mmol) va axit 4-metoxy-5-(4-metoxy-
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phenoxy)-pyridin-2-carboxylic (48,1 mg, 0,18 mmol) theo quy trinh dugc mé ta dé tong

hop hop chit trung gian [(R)-2-hydroxymetyl-4-(6-nitro-pyridin-3-yl)-piperazin-1-yl]-

(4-metoxy-5-phenoxy-pyridin-2-yl)-metanon.
Hiéu suét: 102 mg (dinh lugng) ESI-MS: m/z = 496 (M+H)* R(HPLC): 0,78 min
(Phuong phép 1)
Quy trinh: _
IV: San phdm trung gian nitro (1 eq.) va Pd/C (10%) trbng MeOH duoc khudy trong 20

h & 1t trong khi hydro. Hon hop phén ung nay dugc cd dac trong chan khong va dugc

suc argon. Can dugc loc qua Celite® va rira béng MeOH. Dich loc nay c6 dac trong ap

sut dugc gidm va san phim thd duoc tinh ché bang sic ky cot PR (ACN/nuéc, diéu

kién bazo hodc axit).

Béang 4. Quy trinh dé didu ché cdc hop chét 81 va 82 theo sdng ché.

¢H, OH, o} /go H
(o) O. =
@pﬁu@

Hop San phdm trung gian | Quy | Hiéu ESI- HPLC | Phuon
chit s6 nitro trinh | suét MS R¢ g phap
tong | % m/z (min.) | HPLC
quat M+H*
81 o, o (" IV 47 436 0,75 1
sUene
82 Iv 36 466 0,74 1

Céc hop cht 83-89 theo sang ché thuong duoc diéu ché bang phan @ng cta sén

ph&m trung gian axit carboxylic v&i san phim trung gian amin trong c4c diéu kién twong

tu nhw cic didu kién dugc mé ta cho quy trinh tong quat (I) trong Bang 3A. Viéc phan

tich céc hop chit theo sang ché 83-89 duogc tém tit trong Bang 5B.

Toéng hop céc san phim trung gian

4-Etoxy-5-phenoxypicolinonitril
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CH,

i o
F\@ 0" > " e
N N kGHa
B6 sung phenol (339,85 mg, 3,61 mmol) va K»COs (1,25 g, 9,03 mmol) vao dung
dich ctia 5-floro-4-isopropoxypicolinonitril (500 mg, 3,01 mmol) trong DMF (10 mL)
dwoc khudy & RT trong khi N2, hdn hop thu dugc dwgc gia nhiét dén 100°C trong 3h,
Hbn hop phan ting ndy sau d6 duoc pha lodng bang etyl axetat (S0 mL), rira bang nudc
va nudc mudi, 1am khd trén Na;SO4khan, loc va cd dic. Cin dugc tinh ché b%mg sic ky
cOt trén silicagel.
Hiéu suét: 530 mg (73%) m/z = 241 (M+H)*.
Axit 4-Etoxy-S-phenoxypicolinic

O ORY
0" > en o PO
Q § OH

CH,

CH,

Hdn hop ctia 4-etoxy-5-phenoxypicolinonitril (530 mg, 2,21 mmol) trong dung
dich natri hydroxit 2N (10 mL) dugc khudy & 100°C qua dém. Hon hop phan tng nay
sau d6 duogc axit héa bing HCl 1N dé didu chinh d6 pH = 4 va chiét bing DCM (20 mL
x 2). Céc pha hiru co sau khi két hop dwoc tich riéng va 1am kho trén Na,SOs, loc va cd
dic dé thu duoc san phdm mong mubn ma c6 thé duoc sir dung ngay ma khéng cin tinh
ché thém.

Hiéu suat: 420 mg (73%) m/z = 260 (M+H)*
tert-Butyl 6-amino-4-xyclopropoxy-1',2',3',6'-tetrahydro-[3.4'-bipyridin]-1'-

carboxylat
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H,N Z o Cgil
\ 3
OHG oH,
| N O CH,
w X
H,N o

Bb sung Pd(dppf)Cl> (200 mg, 0,27 mmol) vao hdn hop dugc khudy cua 5-
bromo-4-xyclopropoxypyridin-2-amin (2,1 g, 9,17 mmol), este tert-butyl cua axit 4-
(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridin-1-carboxylic
(4,25 g, 13,75 mmol) va Cs2CO3 (9,0 g, 27,50 mmol) trong dioxan (60 mL) va nudc (12
mL) & rt trong khi nito. Hon hop thu dugc dwoc khudy & 90 °C trong 4 gis. Hon hop
phan tmg nay sau d6 duogc rét vao trong nudc da va chiét b%mg DCM (50 mL x 3). Céc
pha hitu co két hop dwoc rira bang nudc mudi, 1am kho trén Na,SOs khan, loc va cb dic.
Cin duogc tinh ché bing séc ky cot trén silicagel dé thu dugc san pham mong mudn.
Hiéu suat: 3 g (98%) m/z = 332 (M+H)".
tert-Butyl 4-(6-amino-4-xyclopropoxypyridin-3-yl)piperidin-1-carboxylat

3
N/”\O)<CHZ ' N~ N0 CH,

B6 sung Pd(OH)2/C (2 g) vao dung dich cta fert-butyl 6-amino-4-xyclopropoxy-
1',2',3',6'-tetrahydro-[3,4'-bipyridin]-1'-carboxylat (3 g, 9,05 mmol) trong EtOH (40
mL). H8n hop phén tng thu dugc duoc khudy & 25°C trong khi hydro trong 16 h. Chat
xic tic doc loc qua Celite®, va dich loc duoc bay hoi dén khd trong dp sudt dwoc giam.

Cin duoc tinh ché bang sic ky cot trén silicagel dé thu duoc san phim mong mudn.
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Hiéu sut: 1,8 g (60%) m/z = 334 (M+H)*.

4-Xyclopropoxy-5-(piperidin-4-yl)pyridin-2-amin dihydroclorua
O H,C

/><:CH

NT X

tert-Butyl 4-(6-amino-4-xyclopropoxypyridin-3-yl)piperidin-1-carboxylat (1,6
g, 4,8 mmol) dugc hoa tan trong dung dich ciia HCI (g) trong EtOH (10 mL). Hoén hop
phan tng ndy dwoc khudy & RT trong 2 h. Sau khi hoan thanh phan tng, dung mdi duoc
loai bo trong dp suit duoc giam. San phim thé sau d6 duge nghién véi Et,0 d thu dugc
san phdm mong mudn ma c6 thé dwoc st dung ngay ma khong can tinh ché thém.
Hiéu suét: 1 g (90%) m/z = 234 (M+H)". |

tert-Butyl (4-propoxypyridin-2-yl)carbamat
H (:\\v//ﬁ\\

CH,
CH

H3

B sung xesi carbonat (7,42 g, 22,8 mmol), propylbromua (1,24 mL, 13,6 mmol)
va xesi iodua (2,95 g, 11,4 mmol) vao dung dich dugc khuéy cua 2-aminopyridin-4-ol
(1,25 g, 11,4 mmol) trong N,N-dimetylaxetamit (15 mL). Hén hop thu dugc duoc khuéy
& 100°C trong 1 ngay. Di-tert-butyl dicarbonat (2,74 g, 12,6 mmol) dugc bd sung vio
hdn hop phan tmg va duoc khudy & 100°C trong 16 h. Hn hop phan ting nay duoc pha
lodng biang nuéc (20 mL) va chiét bang EtOAc (50 mL). C4c pha dugc tach riéng va 16p
chit hitu co dwoc cd dic. San phim thd dwoc tinh ché bang sic ky cot trén silicagel dé
thu duoc san phdm mong muén
Hiéu suét: 787 mg (27%) m/z = 253 (M+H)*.

tert-Butyl (5-bromo-4-propoxypyridin-2-yl)carbamat
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H3C\/\O H3C\/\O

(L S — T e

N" SN 07 e, N~ N7 T07 CH,
B4 sung timg giot brom (0,40 g, 2,49 mmol, trong 1 mL axit axetic) & 0°C vao
dung dich dugc khudy cia tert-butyl (4-propoxypyridin-2-yl)carbamat (0,79 g, 3,11
mmol) trong axit axetic (5 mL). Sau 0,5 h mdt lugng nita axit axetic (8 mL) dugc bd
sung vao va hdn hop phan tmg nay duoc phép 1am 4m dén nhiét d6 trong phong. Sau 1
h, hdn hop nay dwoc cod dic va tinh ché bing sic ky cot trén silicagel dén san pham

mong mudn.

Hiéu suét: 255 mg (31%) m/z = 331 (M+H)*.

tert-Butyl 6-

bipyridin]-1'-carboxvlat

o %;1 (

- . AN H
SN §" A e
— o I~

NN 07 eh,

Bb sung este tert-butyl cua axit 4-(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-
3,6-dihydro-2H-pyridin-1-carboxylic (596 mg, 1,93 mmol), natri carbonat (dung dich
nude 2M, 0,77 mL) va [1,1'-bis(diphenylphosphino)feroxen]-dicloropaladi(Il) (56 mg,
0,077 mmol) vao dung dich cua terz-butyl (5-bromo-4-propoxypyridin-2-yl)carbamat
(254 mg, 0,77 mmol) trong dioxan (4 mL). Hn hop phan ting niy dwgc khudy & 100°C
trong 24h. Hén hop phéan tmg nay duoc pha lodng bang EtOAc (10 mL) va loc qua 16p
chét loc SuperCell. Dich loc nay c6 ddc va tinh ché bz‘“mg sic ky cot trén silicagel dé thu
duoc san phdm mong mubn .

Hiéu suét:333 mg (dinh lvong) m/z = 434 (M+H)"*.

tert-Butyl 4-(6-((tert-butoxycarbonyl)amino)-4-propoxypyridin-3-yl)piperidin-1-

carboxylat
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CH H.C 3
H3C>U s >k CH,
CH, H,C™ O
oD S L
0~ "N
07 "N
= _

(L 2 (A Lk

NN ToT e, N

B6 sung paladi hydroxit trén cacbon (20% 4m, 27 mg) vao tert-butyl 6-{[(tert-
butoxy)carbonyl]amino }-4-propoxy-1'2',3',6'-tetrahydro-[3,4'-bipyridin]-1'-carboxylat
(333 mg, 0,77 mmol) trong EtOH (18 mL) va EtOAc (3 mL). Hon hop phéan ng nay
dwoc khudy trong khi hydro (43 psi) trong 3 ngay va loc qua 16p chét loc SuperCell.
Dich loc nay cd dac trong dp suét duoc giam dé thu duoc san phém mong mudn.
Hiéu suit: 330 mg (98%) m/z = 436 (M+H)*.
5-(Piperidin-4-yl)-4-propoxypyridin-2-amin dihydroclorua
CH
: zg>k3 oH, [CHa

o
HN 0]
N

o) HCI

0

- = X

B 08 en L J e
PP 3 N~ NH,

B6 sung dung dich ciia HCI trong dioxan (2,00 mL, 4M, 8,0 mmol) vao tert-butyl
4-(6-((tert-butoxycarbonyl)amino)-4-propoxypyridin-3-yl)piperidin-1-carboxylat (330
mg, 0,76 mmol) trong diclorometan (2 mL). Hdn hgp phan ng nay dugc khudy trong
16 h va ¢ dc. Can dugc duge nghién véi DCM va 1am khd trong chan khong dé thu
duoc san pham mong muén .

Hiéu suét: 233 mg dinh luong.

4-Etoxy-5-(piperidin-4-yl)pyridin-2-amin dihydroclorua
CH,

S

H 5 steps HN HCl
| AN _— | X
— = HCI
N~ "NH, N 'NH,

4-Etoxy-5-(piperidin-4-yl)pyridin-2-amin dihydroclorua c6 thé dugc téng hop
twong tw voi quy trinh ding dé tdng hop 5-(piperidin-4-yl)-4-propoxypyridin-2-amin
dihydroclorua. Viéc alkyl héa 2-aminopyridin-4-ol bing etylbromua v sau d6 bao vé
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Boc dan t6i viéc tao thanh tert-butyl N-(4-etoxypyridin-2-yl)carbamat. Viéc brom héa
tert-butyl N-(4-etoxypyridin-2-yl)carbamat ciing din véi su téng hop tert-butyl (5-
bromo-4-etoxypyridin-2-yl)carbamat. Phan ing sau d6 véi este tert-butyl cla axit 4-
(4,4,5,5-tetrametyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2H-pyridin-1-carboxylic dan
toi viéc tao thanh terz-butyl 6-{[(tert-butoxy)carbonyl]amino}-4-etoxy-1'2',3",6'-
tetrahydro-[3,4'-bipyridin]-1'-carboxylat. Trong budc tiép theo, tert-butyl 4-(6-((tert-
butoxycarbonyl)amino)-4-etoxypyridin-3-yl)piperidin-1-carboxylat thu duoc bang cich
hydro héa. Viéc phan ct nhém bao vé Boc dn t6i su tong hop 4-etoxy-5-(piperidin-4-
yl)pyridin-2-amin dihydroclorua.

tert-Butyl 3-(6-aminopyridazin-3-yl)-8-azabixyclo[3.2.1]oct-2-en-8-carboxylat

H,C

CH, '
H,C H, ©

f el J
HC™\ 4

H,C o N
B
0 N

\/]/ \7<CH3 A NH,

Bd sung dung dich nuéc 2M ctia Na,COs (11,5 mL, 23,0 mmol) va chét xtc tic
thé hé 2 Xphos (136 mg, 0,17 mmol) vao tert-butyl 3-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-8-azabixyclo[3,2,1]-oct-2-en-8-carboxylat (1,93 g, 5,75 mmol) va
6-bromopyridazin-3-amin (1,00 g, 5,75 mmol) trong 1,4-dioxan (25 mL). Hon hgp phan
g nay duoc loai khi bing argon va dugc khudy ¢ 100°C trong 2 h. Tt c4 c4c hop chét
bay hoi dugc bay hoi trong 4p suét dugc giam. Nguyén liéu thd duoc tinh ché bang sic
ky pha thuong dé thu duoc hop chét néu ¢ tidu dé.

Hiéu suét: 0,80 g (46%) ESI-MS: m/z =303 (M+H)v+
tert-Butyl-3-(6-aminopyridazin-3-yl)-8-azabixyclo[3.2.1]octan-8-carboxylat
Nl sl

H:C o . H,C ) N

—_—

| Ny,

N N NH,
Y NH,

B6 sung Pd/C (250 mg) trong nito vao fert-butyl 3-(6-aminopyridazin-3-y1)-8-

azabixyclo[3,2,1]oct-2-en-8-carboxylat (0,80 g, 2,65 mmol) trong MeOH (30 mL). Hbén
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hop phéan g ndy dugc loai khi va hydro héa trong khi hydro 3 bar & rt qua d&m. Hon
hop phéan tng nay duoc loc va cb ddc trong ap sut duoc giam.

Hiéu sudt: 800 mg (dinh lwong) ESI-MS: m/z = 305 (M+H)*
6-{8-Azabixyclo[3.2.1]octan-3-yl}pyridazin-3-amin dihydroclorua

CH, © HCI
sl AN "
H,C 0 N HCl
- =
= | N
N N NH,
AN NH '

B6 sung HCI 4M trong 1,4-dioxan vao tert-butyl 3-(6-aminopyridazin-3-yl)-8-
azabixyclo[3,2,1]octan-8-carboxylat (800 mg, 2,63 mmol) trong mét thé tich thich hop
DCM va dugc khudy & RT cho dén khi phan tmg hoan thanh. Tt ca c4c hop chét bay
hoi dwoc bay hoi trong 4p suét dugc giam.

Hiéu suit: 700 mg (96%) ESI-MS: m/z = 205 (M+H)*
2-Cloro-5-floro-4-metoxypyridin

H,C
OH 3 0
F
L — O
7 ' '
=
N Cl N cl

B6 sung iodometan (1,15 g, 8,13 mmol) vio 2-cloro-5—ﬂopyridin—4-01 (1g,7,05
mmol) va K2COs (1,27 g, 9,16 mmol) trong DMF (10 mL) & nhiét 4§ trong phong. Hon
hop phan tng thu duoc duoc khudy & RT trong 2 h. Hon hop phan {mg nay dugc pha
loéing bing nude (20 mL) va chiét bing EtOAc (30 mL x 2). Céc pha hitu co két hop
duogc rira bing nude va nudc mudi, 1am khé trén Na SO khan, loc va co dic trong 4p
sudt dugc giam. Cén dugc tinh ché béng sdc ky cot trén silicagel dé thu duogc san phém
mong mudn.

Hiéu suét:1 g (91%) m/z = 162 (M+H)*
S-Floro-4-metoxypicolinonitril
H,Co

H.C.
O 3 O

F F

B N
|
N/ Cl N/ CN
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Bb sung Pdz(dba); (56 mg, 0,62 mmol) vao 2-cloro-S-'ﬂoro'—4—_metoxypyridin (1,0
g, 6,2 mmol), k&m xyanua (800 mg, 6,8 mmol) va dppf (34 mg, 0,62 mmol) trong DMF
(10 mL) duoc khudy & RT trong khi nito. H3n hop phan tmg nay dugc khudy & 150°C
trong khi nito trong 3 h. Hon hop phan g nay sau d6 dugc pha lodng bang nuée (30
mL)) va chiét bing EtOAc (30 mL x 2). Céc pha hitu co két hop duoc rira bing nudc va
nude mudi, 1am kho trén NaSOq4 khan, loc va cd dic trong ap suét dugc gidm. Can duoc
tinh ché bang sic ky cot trén silicagel dé thu dugc san phAm mong muén..
Hiéu suat: 700 mg (74 %) m/z = 153 (M+H)".
4-Metoxy-5-(4-(triflorometyl)phenoxy)picolinonitril

H,Co o | H,C

A O

|
/ .
N~ CN F.C N CN

B6 sung 4-(triflorometyl)phenol (746'mg, 4,6 mmol) va KoCOs3 (636 mg, 4,6
mmol) vao 5-floro-4-metoxypicolinonitril (700 mg, 4,6 mmol) trong DMF (10 mL).
Hbn hop phan tng nay duge khudy & 100 °C trong 16 h. Hdn hop phan mg niy duoc
pha lodng bang nudc (20 mL) va chiét bing EtOAc (20 mL x 2). Céc pha hitu co két
hop dugce Kkét hop lai, rira bfmg nuéc v nude mudi, 1am khod trén NaSOq4 khan, loc va
cd dic trong 4p sudt duge giam. Cin duogc tinh ché bang sic ky cot trén silicagel dé thu
dwoc san pham mong mudn. |
Hiéu suat: 1 g (80 %) m/z = 295 (M+H)*.

Axit 4-Metoxy-5-(4-(triflorometyl) phenoxy)picolinic

HiCsg H,Ce.
0
| N oA
) — B
FsC N™ CN F.C N~ > COOH

B6 sung 4-metoxy-5-(4-(triflorometyl)phenoxy)picolinonitril (700 mg, 2,4
mmol) vao dung dich ciia NaOH (1,6 g, 40 mmol) trong nude (20 mL). Hon hop phan
g nay duoc khudy & 100°C qua dém. H8n hop phan ng nay duogc axit héa béng_HCl
6M dé didu chinh pH = 2, chiét bing EtOAc (30 mL x 2). C4c pha hitu co két hop duogc
rira bang nudc va nudc mudi, 1am khé trén Na,SO4 khan, loc va c6 dic trong dp sudt
dwoc giam dé thu dwoc san phim thd ma c6 thé dwoc st dung truc tiép ma khong cin
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tinh ché thém;
Hiéu suét: 700 mg (94%) m/z = 314 (M+H)*.
2-Cloro-5-flopyridin-4-ol

OH
F | X F | X
N i NG

Trong khi nito & -78°C, bd sung lithi diisopropylamit (24,7 mL, 49,4 mmol, 2M
trong tetrahydrofuran) tirng giot trong 30 min vao dung dich dugc khudy ciia 2-cloro-5-
flopyridin (5,0 g, 38 mmol) trong tetrahydrofuran (50 mL),. Hon hop phéan tng nay dugc
khudy & -78 °C trong 2 h. Sau d6, bd sung timg giot dung dich ctia trimetyl borat (7,9 g,
76,03 mmol) trong tetrahydrofuran (10 mL) trong 20 min. Sau khi bb sung, hdn hop
phan tng nay dugc khudy & RT trong 2 h nita. Hén hgp phan tmg nay dugc lam lanh
xubng 0°C va axit axetic (6,5 mL) dugc bd sung vao. Hon hop phéan tmg nay duoc khudy
& 0°C trong 30 min. B sung timg giot hydro peoxit (11,5 mL, dung dich 30%) & 0°C.
Hbn hop phéan tng nay duoc khudy & RT qua dém. Hon hop phan ting nay duoc rira
bing dung dich nuéc NaS,04 bdo hda. HCI 5N duogc bd sung vao hdn hop phan tng.
Sau khi chiét bang EtOAc (50 mL x 3), c4c pha hitu co két hop dugc rira bing nuée va
nuéde mudi, 1am kho trén NaSO4 khan, loc va c6 dic trong 4p suat dugc giam. Can dugc
tinh ché bing séc ky silicagel dé thu dwoc san phdm mong mubn.

Hiéu suét: 3,8 g (68%) . m/z = 149 (M+H)*.
2-Cloro-4-etoxy-S-flopyridin

OH 0" > cH,
F F
Dman®
= —
N el N e

B4 sung iodoetan (9,51 g, 61,00 mmol) vao 2-cloro-5-flopyridin-4-ol (2, 3,0 g,
20,33 mmol) va bac (I) carbonat (8,4 g, 30,50 mmol) trong DMF (50 mL) & 0°C trong
khi nito. H8n hop phan ng nay dugc khudy & nhiét &6 trong phong trong 3 h. Hén hop
phan Ung nay sau d6 dugc pha lodng bang etyl axetat (100 mL) va rira bang nuéc va
nuée mudi, 1am kho trén NaxSO4 khan, loc va c6 dic trong dp suat dugc giam. Cin duge
tinh ché bang sic ky cot trén silicagel dé thu duoc san phim mong mubn.

Hiéu suét: 3,0 g (84%) m/z = 177 M+H)".
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4-Etoxy-5-flopicolinonitril

P

07 CH, 0" “CH,
F F
N — O
=
N/ cl N CN

Bb sung dixyano k€m (141 mg, 1,2 mmol), kém (22,3 mg, 0,34 mmol) va
Pd(dppf)Cl2 (50 mg) vao 2-cloro-4-etoxy-5-flopyridin (300 mg, 1,71 mmol) trong DMF
(10 mL) trong khf nito. Hon hgp phan ting nay duoc khudy & 150°C trong 3h. Hon hop
phén (mg nay dwoc pha lodng bing etyl éxetat (50 mL), rira bing nudc va nuwdc mudi,
lam kho trén NaxSOs khan, loc va c6 déc trong 4p suat dugc giam. Can dugc tinh ché
bang séc ky cot trén silicagel dé thu dugc san phdm mong mudn.

Hiéu suit: 220 mg (78%) LC-MS: m/z 167 [M+H]".
4-Etoxy-5-(4-flophenoxy)picolinonitril

O
F A - F i = CN
CH

'/
N~ “CN s

B sung 4-etoxy-5-flopicolinonitril (200 mg, 1,2 mmol) mdt phin vao 4-
flophenol (202 mg, 1,81 mmol) va K2CO3 (249 mg, 1,81 mmol) trong DMF (5 mL).
Hbn hop phan tmg nay dwoc khudy & 100°C trong 3 h. Sau khi 1am ngudi, hdn hop phan
mg nay dugc pha lodng bing etyl axetat (20 mL), rira bang nude va nudc mudi, 1am
kho trén Na,SOq4 khan, loc va cd dic trong 4p suit duoc giam. Cin dugc tinh ché bang
sic ky cot trén silicagel dé thu dwoc san phim mong mudn.

Hiéu suit: 220 mg (71%) m/z = 259 (M+H)*.
Axit 4-Etoxy-5-(4-flophenoxy)picolinic

F/©/ OQCN_* F/©/ oj@'\tfo
iCH ?\CH o

3

Hdn hop clia 4-etoxy-5-(4-flophenoxy)picolinonitril (500 mg, 1,94 mmol) trong
dung dich natri hydroxit 2N (10 mL) duoc khudy & 100°C qua dém. Sau khi lam nguoi,
hén hop phén tmg nay duoc axit héa bing dung dich nuéc HCI IN d diéu chinh dén d6
pH = 4 va chiét bang DCM (20 mL x 2). C4c pha hitu co két hop dwoc rira bang nuéc
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va nudc mudi, 1am kho trén NaSOq4 khan, loc va cb dic trong ap suat duoc gidm de thu

dwoc san pham thd mong mudn.
Hiéu suit: 490 mg (91%) m/z = 278 (M+H)*.
Bang 5A. Quy trinh dé diéu ché cdc hop chét 83-89 theo sdng ché.

Hop San phim trung gian | Quy Hiéu
chat | San phim trung Axit carboxylic trinh | suit %
s0 gian chung
Amin
83 I 32
84 A cH, o I 33
HN
o)
shen
_ N
HCl P, o
85 I 66
HN 0 > CcH, ¢Hs Q
0
HCl N\N/ NH, e} XN
86 HN A CHs CH, 0 I 20
SURIONE B
el
HOl N7 NH, o XN
87 HN “CH, CH, o I 18
X F,C (o} = l OH
HCI L SN
HCl "N~ "NH, o
88 (CHS I 21
HN F\©\o 2N oH
Ns SN
HCl | N °
L am
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89 HN

HCI

HCI

15

Béng 5B. S6 liéu phan tich cho céc hop chit 83-89 theo sang ché.

Céc quy trinh tdng quat:

Hop | ESI-MS | HPLC
chét m/z, R¢
S0 M+H* (min.)
83 420 0,79
84 461 0,84
85 450 0,83
86 463 0,84
87 518 0,97
88 438 0,80
89 465 0,82

132/181

Quy trinh dé didu ché cac hop chit theo sang ché 90 va 91 dugc tom tit trong

Bang 6A. Viéc phan tich cac hop chét theo sang ché 90 va 91 dugc tém tit trong Bang

6B.

V: B6 sung DIPEA (3,0 eq.) va HATU (1,0 eq.) vao axit carboxylic (1,0 eq.) (san phim
trung gian 2 trong bang 6A dudi ddy) trong DMF va hdn hop phan tng nay dwoc khudy

trong 30 min & rt. Amin (1,0 eq) (san phim trung gian 1 trong bang 6A sau day) duoc

bd sung vao va hdn hop phan tmg nay dwoc khudy qua dém. Hon hop phén tng sau khi

loc duge tinh ché bang séc ky cot PR (ACN/nuéc + TFA hodc cac didu kién bazo).

Bang 6A. Quy trinh tdng quét dé didu ché cac hop chét 90 va 91 theo sang ché.
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Amin Quy
Hop . Axit carboxylic Hi¢u
, (sén pham < trinh i
chat (sdn pham trung gian < suat
, trung gian 1) tong
s0 %
quat
90 N_ HCl A" 55
HCI e b ¢Ha H
H F>l\©\o N o
NS
N~ oA
NH,
91 N_ Hal v 31
HCI e b
y O- F | ~ OH
NZY ok, B
NN o}
NH,
Bang 6B. S6 liéu phan tich cho cc hop chét theo sang ché 90 va 91.
., ESI-MS
Hop chat so HPLC R¢ (min.)
m/z, M+H*
90 488 0,86 (Phuong phap 7)
91 474 0,87 (Phuong phép 7)
Céc hop chit 92 va 93:

Mudi TFA ciia 4-Metoxy-5-[1-(4-metoxy-5-{[3-(triflorometyl)-

xyclobutyllmetoxy}-pyridin-2-carbonyl)piperidin-4-yl]pyridin-2-amin
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. GH.
F>l O~ NH,
F &/ |
o
| Sy N
o NN
F o9
F HO E CH, 0
F ~CH, F
HN
o N
N +
| ¥ N y
0 2O HCl | F ¢Hs
o NH
Oy N

Axit 4-Metoxy-5-(3-triflorometyl-xyclobutylmetoxy)-pyridin-2-carboxylic (40
mg, 0,13 mmol), DIPEA (113 pL, 0,66 mmol), HATU (54 mg, 0,144 mmol) va 4-
metoxy-5-(piperidin-4-yl)pyridin-2-amin dihydroclorua (37 mg, 0,13 mmol) trong
DMF (2 mL) dugc khudy qua dém & rt. Hon hop phan tmg nay dwoc tinh ché bang sic
ky cot PR (ACN/ nuéc + TFA) dé thu duoc ca hai chat ddng phan 14p thé.
Hiéu suit: hop chét 92 (chét dong phan trans): 5 mg (6%) HPLC R¢: 0,50 min (phwong
phap 12) va hop chit 93 (chit dong phan cis): 8 mg (10%) HPLC R¢: 0,48 min (phuong
phap 12), ESI-MS: m/z = 495 (M+H)"
Hop chat 94:

4-Metoxy-5-{1-[4-metoxy-5-(3.3.3-trifloro-2-metylpropoxv)pvridin-2-

carbonvl]piperidin-4-yIlpyridin-2-amin

CH
F iV RF o) ’ NH
~CH,4 F 72 2
0 HN l
H,C N H.C O N
3 N
| A on t | = — | N
0 HCl = 0 =
CH, 0 HCI N, CH, 0

Axit 4-Met0xy-5-(3,3,3-triﬂoro-2-metylpropoxy)pyridin-2-carb0xylic (110 mg,
0,39 mmol), DIPEA (271 pL, 1,58 mmol), HATU (150 mg, 0,39 mmol) va 4-metoxy-
5-(piperidin-4-yl)pyridin-2-amin dihydroclorua (121 mg, 0,43 mmol) trong DMF (2
mL) dugc khudy 2 h & rt. Hén hop phan tmg nay dugc tinh ché bang sic ky cot PR.
Hiéu suit: 110 mg (60%) ESI-MS: m/z = 469 (M+H)* HPLC R;: 0,71 min (phuong
phép 13)
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Cic_chit dong phin ddi_anh ciia 4-Metoxy-5-(1-{4-metoxy-5-[3,3,3-trifloro-2-

metylpropoxyv]pyridin-2-carbonyl}piperidin-4-yl)-pyridin-2-amin (94):
4-Metoxy-5-(1-{4-metoxy-5-[(25)-3.3,3-trifloro-2-metylpropoxyv]pyridin-2-

carbonyl}piperidin-4-yl)-pyridin-2-amin _va _4-Metoxy-5-(1-{4-metoxy-5-[(2R)-

3,3,3-triﬂoro-Z-metvlpropoxv]pvridin-Z-carbonvl}piperidin-4-vl)pvridin-2-amin

CH, 0
4-Metoxy-5-{1-[4-metoxy-5-(3,3,3-trifloro-2-metylpropoxy)pyridin-2-

carbonyl]piperidin-4-yl }pyridin-2-amin (292 mg, 0,62 mmol) dugc phén tich thém

bang sic ky 1ong siéu téi han khong dbi xting (SFC, cacbon dioxit siéu t6i han

carbondioxide/20 mM NHj trong EtOH, Chiral ART, ® Amylose-SC 20x250 mm, 5

uM) dé thu dwoc ca hai chét d(‘")ng phén d6i anh 94a (phan doan rira giai thu nhét) va

94b (phan doan rra giai thir hai). Héa hoc 1ap thé duoc g4n ngiu nhién.

Hiéu suét: 70 mg (48%, hop chat 94a; R: 5,69 min) va 74 mg (50%, hop chit 94b; R

6,23 min). |

Axit 5S-Hydroxy-4-metoxypyridin-2-carboxylic

0 0O
0]
H.C< ON AN >
N~ B OH

Kali hydroxit (6,28 g, 111,98 mmol) trong 50 ml nu6c dwge bd sung vao metyl

5-bromo-4-metoxypyridin-2-carboxylat (5,00 g, 20,32 mmol) trong 1,4-dioxan (50 ml).

Di-tert-Butyl-(2’,4°,6’ -triisopropyl-3,4,5,6-tetrametyl-biphenyl-2-yl)-phosphan (1,57

g, 3,27 mmol) va tris(dibenzylidenaxeton)dipaladi(0) (949 mg, 1,04 mmol) dwoc bd

sung vao trong argon. Hon hop phan tng nay dwoc khudy & 100°C trong 2h. Hdn hop

phéan tng ndy duoc loc va cd dic trong 4p suit duoc giam. Cin duoc axit héa bang HCI
-135-



51586 136/181

4M va chét rin duoc loc ra. Pha long dugc co diac va két tha dugc thu gom, rira va lam
kho.
Hiéu suit: 2,61g (76%)  ESI-MS: m/z = 170 (M+H)*

6-]4-(6-Amino-4-metoxypyridin-3-yl)piperidin-1-carbonyl]-4-metoxypyridin-3-ol
0

o) _CH,

_CH
HN o 3 (o] H,C = | N
o. SN
» N+ HO)H(?[ CHy, ——» HO B
N~ P
—
HOl S\ S, OH N~ ONH,

B6 sung DIPEA (407 pl, 2,36 mmol) va 4-metoxy-5-(piperidin-4-yl)pyridin-2-
amin dihydroclorua (331 mg, 1,18 mmol) vao axit 5-hydroxy-4-metoxypyridin-2-
carboxylic (100 mg, 0,59 mmol) trong DMF (5 mL). Sau d6, HATU (225 mg, 0,59
mmol) dwoc bd sung vao. Hdn hop phan ting nay dwoc khudy qua dém & rt va tinh ché
bang sic ky cot pha dao dé thu dwoc hop chit néu & tiéu de.

Hiéu suit: 140 mg (66%) ESI-MS: m/z = 359 (M+H)* R(HPLC): 0,61 min

(phuong phép 10)

Cac quy trinh téng quat:

Quy trinh dé diéu ché hop chét 95 theo sing ché duoc tém tit trong Bang 7A. Viéc phan
tich hop chit nay 95 theo sang ché duoc toém tat trong Bang 7B. ‘

VI: B6 sung ruou (2,4 eq.) (san phdm trung gian 1 trong bang 7A sau day), TPP (2,7
eq.) va DTAD (2,5 eq.) vao 6-[4-(6-amino-4-metoxypyridin-3-yl)piperidin-1-carbonyl]-
4-metoxypyridin-3-ol (1,0 eq.) (sdn pham trung gian 2 trong bang 7A sau day) trong
dioxan. H8n hop phan mg nay duoc khudy & 60°C trong 1h. Néu phan tng thé hién su
chuyén héa hoan toan, hdn hop phan ung niy dugc tinh ché bang 'séc ky cot PR
(ACN/nuéc + TFA). |

Néu phan tng khong thé hién su chuyén héa hoan toan, mét luong TPP (2,7 eq.) va
DTAD (2,5 eq.) dugc bd sung vao cho dén khi qué trinh chuyén héa hoan thanh. Sau
mdi 14n bd sung, hdn hop phan ng nay dugc khudy & 60°C trong 1h. Hon hop phan
ung nay duogc tinh ché béng sic ky cot PR (ACN/nuéc + TFA).

Bang 7A. Quy trinh tdng quét d& didu ché hop chét 95 theo sang ché.
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Hop Rwou Nhén Quy Hie
. 2 2 iéu
chat | (sén pham trung | (sén pham trung gian trinh ,
, suat %
SO gian 1) 2) chung
CH, 0
OH | Sy Dinh
95 e Ho Sy VI '
F 97 Tk, luong
CH,
Béang 7B. S6 liéu phén tich cho hop chit theo sang ché 95.
Hop | ESI-MS HPLC R¢ (min.)
chat m/z,
sb M+H'
95 463 0,65
(Phuong phéap 13)

Quy trinh thay thé ding dé diéu ché hop chit 1

5-14-[5-(4-Flophenoxy)-4-metoxypyridin-2-carbonyl]piperazin-1-yI1}-4-

metoxypyridin-2-Amin

5-Bromo-2-(2,5-dimetyl-1 H-pyrol-1-yl)-4-metoxypyridin

.

Hy
—N ~
C s o Br~—§\:/>—|\|
—
H,C—0 H,C

5-Bromo-4-metoxy-pyridin-2-ylamin (9,50 g, 46,79 mmol), hexan-2,5-dion

(7,08 mL, 60,83 mmol) va axit p-toluensulfonic (0,81 g, 4,68 mmol) trong toluen (80

mL) dugc khudy qua dém & 120°C sir dung thiét bi Dean-Stark. Hon hop phéan ting nay

dugc cb dic trong ap sudt duoc giam, hip thu trong DCM va tinh ché bang sic ky

silicagel (DCM).

Hiéu suét: 7,60 g (58%) ESI-MS: m/z = 281 [M+H]* R(HPLC): 1,13 min (phwong

phép 7)

1-[6-(2,5-Dimetyl-1 H-pvyrol-1-y1)-4-metoxypyridin-3-yllpiperazin

bis(axit trifloroaxetic)

-137-



51586 138/181

. H,C H,C CH, . H, TFA
/ \ = 0 / \ / \ <
Br N / \ — HN N
_ o+ >—N NH . __ TFA
(0] —
H.C—0 H,C H,C

CH,

Phan ung duoc thyc hién trong khi argon. 5-Bromo-2-(2,5-dimetyl-1H-pyrol-1-
yl)-4-metoxypyridin (1,00 g, 3,56 mmol), fert.-butyl piperazin-1-carboxylat (0,73 g,
3,92 mmol), CPhos-3G-metan sulfonat (0,30 g, 0,36 mmol) va xesi carbonat (3,48 g,
10,67 mmol) trong 1,4-dioxan (15 mL) dwoc khudy qua dém & 80°C. Hon hop phén ting
nay duoc loc va cd dac trong ap suat duogc giam. Can dugc hép thu trong DCM (20 mL)
va TFA (1,37 mL; 17,76 mmol) dugc bd sung vao. Hon hop phan tng nay dugc Khudy.
trong 3 ngay & rt va sau khi bd sung ciing lwong ciia TFA hdn hop phan tng nay dugc
khudy qua dém & 40°C. Hn hop phan tng nay dwoc bay hoi dén kho va dugce st dung
ngay ma khong cin tinh ché thém.

Hiéu suét: 1,80 g (98%) ESI-MS: m/z = 287 [M+H]* R(HPLC): 0,67 min (phuong
phép 7)
4-Metoxy-5- (plperazm- -yl)pyridin-2-amin

NN /N NH
L/ L/ \= ?
6!

\
CH,

1-[6-(2,5-Dimetyl-1H-pyrol-1-yl)-4-metoxypyridin-3-yl]piperazin bis(axit
trifloro axetic) (1,20 g, 2,33 mmol), hydroxylamin hydroclorua (0,70 g, 10,03 mmol) va
trietylamin (1,00 mL, 7,11 mmol) trong EtOH/nuéc (1/1; 16 mL) dugc khqu qua dém
¢ 80°C. Dung moéi hitu co dugc loai bé trong dp suét duoc gidm. Can dugc tinh ché béng
RP-HPLC (ACN/nuéc + NHa).
Hiéu suat: 290 mg (60%) ESI-MS: m/z = 209 [M+H]* R(HPLC): 0,35 min (phuong
phép 11)
5-(4-Flophenoxy)-4-metoxypyridin-2-carbonitril

gHa N ¢Hs
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5-Floro-4-metoxy-pyridin-2-carbonitril (1,00 g; 6,57 mmol), 4-flophenol (0,88 g;
7,89 mmol) va kali carbonat (2,00 g; 14,46 mmol) dugc khudy trong NMP & 105°C
trong 1,5 gid. Hn hop phan tng ndy dugc phép 1am ngudi xudng RT va chiét bing
EtOAc. Lép chét hiru co duoc rira b%ng nudc va nuéc mudi, tach riéng, 1am kho trén
NaSO04, loc va cb dic trong 4p sut duwoc giam. Cin dwoc duoc nghién véi PE, loc va
1am khé trong 10 sdy & 60°C. _
Hiéu suét: 1,54 g (96%) ESI-MS: m/z = 245 [M+H]*R(HPLC): 1,03 min (phuwong
phap 7)

Axit 5-(4-Flophenoxy)-4-metoxypyridin-2-carboxylic

CH, CH, o]
| Z. N F (l)
F ) | XN . l N OH
o N o N
5-(4-Flophenoxy)-4-metoxypyridin-2-carbonitril (1,54 g; 6,31 mmol) va NaOH
(2 mol/L, dung dich nuéc; 15,40 mL, 30,80 mmol) dugc khqu ¢ 105°C trong 10 gio.

Hbn hop phan tng nay dwoc phép 1am ngudi xuéng RT va dwoc dé trong 3 ngay. Két
tia thu dugce dwoc loc va nghién trong nuéc. Hon hop phan tng niy dwgc lam 4m lén
t6i 50°C va d6 pH duoc diéu chinh t6i pH=7 sit dung HCI (4 mol/L, dung dich nuéc).
Két tia thu dwgc duoc loc, rira bang EE va 1am kho trong 10 sdy & 60°C.

Hiéu suit: 0,84 g (51%) ESI-MS: m/z = 264 [M+H]* R(HPLC): 0,77 min (phuong phép
7).

5-{4-[5-(4-Flophenoxy)-4-metoxypyridin-2-carbonyl]piperazin-1-yl}-4-

metoxypyridin-2-Amin

o 0
N\ g N HO N F N ‘ F
O LY . o T
0 « | :
\ ON H2N ? O\CH
CH, CH, CH, ?

Axit 5-(4-Flophenoxy)-4-metoxypyridin-2-carboxylic (0,40 g; 1,92 mmol),
HATU (0,75 g; 1,97 mmol) va DIPEA (1,16 mL; 6,72 mmol) trong DMF (10 mL) duoc
khudy trong 30 phiit & rt. 4-Metoxy-5-(piperazin-1-yl)pyridin-2-amin (0,52 g; 1,98
mmol) duoc bd sung vao va hdn hop phan img nay duoc phép khudy & rt qua dém. Hon

hop nay duogc tinh ché bang RP-HPLC (ACN/nuéc + NHs).
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Hiéu suét: 0,31 g (36%) ESI-MS: m/z = 454 [M+H]* R(HPLC): 0,88 min (phuong
phép 11)
Phwong phép thay thé dé diéu ché hop chét 39

4-Metoxy-5-{1-[4-metoxy-5-(2-metylpropoxy)pyridin-2-carbonyl]piperidin-4-yl}-

pyridin-2-amin cua axit trifloro axetic
Metyl-4-metoxy-5-(2-metylpropox ridin-2-carboxylat
H,C

HO—\ H,C =
e oH — pud o
0—CH, \(Q | 3 N\ / o—cH,

H,C—O
H,C—O

Metyl-5-hydroxy-4-metoxypyridin-2-carboxylat (0,40 g, 2,18 mmol), 2-
metylpropan-1-ol (0,40 mL, 4,37 mmol) va TPP (1,72 g, 6,55 mmol) trong THF duoc
khudy trong 10 phiit & rt. H3n hop phan tmg nay dwoc 1am lanh trong bé d4 va DTAD
(1,51 g; 6,55 mmol) dugc bd sung vao. Sau 30 phiit hdn hop phan ting nay dugc tinh
ché bang RP-HPLC (ACN/nudc + TFA).

Hiéu suit: 0,30 g (57%) ESI-MS: m/z = 240 [M+H]* R(HPLC): 0,85 min (phuong
phép 7).
Axit 4-Metoxy-5-(2-metylpropoxy)pyridin-2-carboxylic

o} o]
N | o s N | OH
HSC\(\ o NN . HQC\l/\ o NN
CHs O\CH3 s O\CHS

Metyl-4-metoxy-5-(2-metylpropoxy)pyridin-2-carboxylat (0,30 g; 1,25 mmol)
va NaOH (4 mol/L, dung dich nuéc; 0,47 mL; 1,88 mmol) trong MeOH (8 mL) duoc
khudy & RT trong 3 ngay. D6 pH ctia hdn hop phan tmg nay dugc trung hoa st dung
HCI (4 mol/L; dung dich nudc) va cdc dung mdi duge loai bo trong dp suat dwoc giam.
DCM va mét luong nhé MeOH duoc bd sung vao can. Nguyén liéu khong tan dugc loc
ra va nude céi duoc loai bo trong dp suit duoc giam. Cin duoc sir dung ngay ma khong
can tinh ché thém. _

Hiéu suat: 0,20 g (71%) ESI-MS: m/z = 226 [M+H]* R(HPLC): 0,76 min (phwong phap
7).
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tert-Butyl 6-amino-4-metoxy-1',2'.3'.6'-tetrahydro-[3.4'-bipyridin]-1'-carboxylat

H
_CH CH 3 CH,
Br N B o
X + \ —_—
N/ NH, H,C CH, 3 0 =N

CH,

Phan ung dwoc thuc hién trong khi argon. 5-Bromo-4-metoxypyridin-2-amin
(7,40 g; 32,80 mmol), tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-
tetrahydropyridin-1-carboxylat (11,16 g; 36,08 mmol) va natri carbonat (2 mol/L, dung
dich nuéc; 65,60 mL; 131,21 mmol) trong 1,4-dioxan (300 mL) dugc suc argon. Sau 5
phiit Xphos 2™ Gen. (0,77 g; 0,98 mmol) duoc bd sung vio va hdn hop phan tmg nay
duoc khudy qua dém trong 1o kin & 100°C. Hon hop phan tmg nay dugc ¢ dic trong 4p
sut dugc giam. Can dugc hip thu trong nudce va chiét vai 1an bing EtOAc. Céc 16p chét
hitu co sau khi két hop dugc 1am khd trén NaxSOs, loc va cd dic trong ap suit duoc
giam. Cin duoc tinh ché bang sic ky silicagel (DCM/MeOH).
Hiéu suit: 9,69 g (97%) ESI-MS: m/z = 306 [M+H]* R(HPLC): 0,83 min (phuong
phép 10)

tert.-Butyl 4-(6-amino-4-metoxypyridin-3-yl)-piperidin-1-carboxylat

N= o
7 (" oH N= o
H2N 3 H
\_¢ o——cH, — "N\ N o
3
O—{—CH,
o CH,

/O CH,

/
H,C

H,C

Trong khi hydro (thiét bi Parr; 50 psi) fert-butyl 6-amino-4-metoxy-1',2',3',6'-
tetrahydro-[3,4'-bipyridin]-1'-carb6xylat (5,11 g; 16,73 mmol) va Pd/C (10%; 0,60 g)
trong MeOH (100 mL) duoc khudy & RT trong 41,5 gid. Mot lwong chét xic tic nita
duogc bd sung hai 14n va hdn hop phan tng nay dugc duoc hydro héa tiép. Sau khi loai
b6 chit xuc téc bang céch loc, nudc céi duoc cb dic trong 4p suit duoc giam. San phim
nay duoc st dung ngay ma khéng can tinh ché thém.
Hiéu suat: 4,71 g (92%) ESI-MS: m/z = 308 [M+H]* R(HPLC): 0,82 min (phuong
phéap 10)
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4-Metoxy-5-(piperidin-4-yl)pyridin-2-amin dihydroclorua

H3
N= O‘T*CHa N= HCl
H,N \ / N_< CH, —= H,N \ / NH
° HCI

/O /o

H,C H,C

tert.-Butyl 4-(6-amino-4-metoxypyridin-3-yl)-piperidin-1-carboxylat (6,90 g;
22,45 mmol) va HCl (4 mol/L; dung dich trong 1,4-dioxan; 69,00 mL; 224,47 mmol)
trong DCM (89,70 mL) duogc khudy & RT qua dém. HOn hop phan tng nay dugc co dic
trong 4p suét duoc giam. Cin duoc nghién trong EE va loc. San phim nay dwgc sir dung
ngay ma khong cén tinh ché thém. |
Hiéu suat: 5,30 g (84%) ESI-MS: m/z = 208 [M+H]* R(HPLC): 0,66 min (phwong
phap 11)

4-Metoxy-5-{1-[4-metoxy-5-(2-metylpropoxy)pyridin-2-carbonyl]piperidin-4-yl}-

pyridin-2-amin cua axit trifloro axetic

TFA
0
0 CH N CH
] HCI -3
N " on o C o e e 2N o)
N
\_ 7 e CH, 0. P
CH, O. N CH, N” TNH,
CH,

Axit 4-Metoxy-5-(2-metylpropoxy)pyridin-2-carboxylic (80 mg; 0,36 mmol), 4-

metoxy-5-(piperidin-4-yl)pyridin-2-amin dihydroclorua (96 mg; 0,36 mmol), DIPEA
(0,24 mL; 1,42 mmol) va HATU (149 mg; 0,39 mmol) trong DMF (3 mL) duoc khuéy
& RT qua dém. Hdn hop phan tng nay duoc tinh ché bang RP-HPLC (ACN/nuéc +
TFA).

Hiéu suit: 0,11 g (72%) ESI-MS: m/z = 415 [M+H]* R(HPLC): 0,80 min (phwong
phép 7).

Phuwong phép thay thé dé diéu ché hop chit 17

6-{1-[5-(4-Flophenoxy)-4-metoxypyridin-2-carbonyl]piperidin-4-yl }pyridazin-3-

Amin

tert.-Butyl 4-(6-aminopyridazin-3-yl)-1,2,3,6-tetrahydropyridin-1-carboxylat

H, H,
CH, H,C——CH, H,C——CH,
H,C——0, o] o)
wd o T (g O
H.C \ 2 \
N=N 3 CHO o) N=N (0]

3
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Phan ting duoc thuc hién trong khi argon. 6-clopyridazin-3-amin (5,20 g; 40,14
mmol), tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-
tetrahydropyridin-1-carboxylat (13,65 g; 44,15 mmol) va natri carbonat (2 mol/L, dung
dich nu6c; 80,28 mL; 160,56 mmol) trong 1,4-dioxan (350 mL) dugc suc argon. Sau 5
phit Xphos 2™ Gen. (0,95 g; 1,20 mmol) dugc bd sung vao va hén hop nay duoc c’iuqc
khudy qua dém trong lo kin & 100°C. Hon hop phan ting nay dwgc loc va c6 dic trong
ap suat dugc giam. Can duoc hép thu trong MeOH, két tha bﬁng nude va loc. Két tua
thu duoc duoc 1am khd trong 10 siy & 50°C. San phim nay dugc sit dung ngay ma khong
can tinh ché thém.

Hiéu suét: dinh lwvong ESI-MS: m/z = 277 [M+H]* R(HPLC): 0,78 min (phuong phap
10)

tert. -Butvl 4-(6-aminopyridazin-3-yl)-piperidin-1-carboxylat

CH, H,
H30+CH3 H,C——CH,
0o

Trong khi hydro (thiét bi Parr; 4 bar) tert.-butyl 4-(6-aminopyridazin-3-yl)-
1,2,3,6-tetrahydropyridin-1-carboxylat (4,85 g; 17,55 mmol) va Pd/C (10%; 0,50 g)
trong MeOH (100 mL) duoc khudy & RT trong 3 gid. Sau khi loai bé chit xic tic bang
céch loc nuée cai duoc co dic trong 4p sudt dugc giam. San phdm nay duge st dung
ngay ma khong can tinh ché thém.

Hiéu suét: dinh Iuong ESI-MS: m/z = 279 [M+H]* R(HPLC): 0,86 (phuong phép 11)
6-(Piperidin-4-yl)pyridazin-3-Amin

H3
HacAT—CH3
0O
A W W Y W
N=N O N=N

tert.-Butyl 4-(6-aminopyridazin-3-yl)-piperidin-1-carboxylat (4,89 g; 17,55

mmol) duoc khudy trong 1 gio & TFA (20 mL; 259,25 mmol). Dung méi dugc bay hoi
va cin duogc tinh ché bing séc ky silicagel (DCM/MeOH + NH3).

Hiéu suét: dinh Iuong ESI-MS: m/z = 179 [M+H]* R(HPLC): dinh phun (phuong
phép 11)

Amin duoc st dung thay thé:
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6-(Piperidin-4-yl)pyridazin-3-amin dihydroclorua

H; HCl
H,C CH, HCI
0
N=N (0] N=N -

Phan tng duoc thuc hién str dung khi argon. fert.-Butyl 4-(6-aminopyridazin-3-

yl)-piperidin-1-carboxylat (1,00 g; 3,59 mmol) va HCI (4 mol/L, dung dich trong 1,4-
dioxan; 2,96 mL; 11,84 mmol) trong ACN (6 mL) dugc khua?'ly ¢ 35°-40°C trong 2 gio.
Hon hop phan Ung ndy duoc dwge 1am ngudi xudng RT va pha loing bing
isopropylaxetat. Sau 10 phuit khudy, két tia thu dugc dugc loc rira va 1am khd trong 15
sdy & 45°C.

Hiéu suét: dinh Iugng ESI-MS: m/z = 179 [M+H]* R(HPLC): 0,94 min (phuwong phép
14)

6-{1-[5-(4-Flophenoxy)-4-metoxypyridin-2-carbonyl]piperidin-4-yl}pyridazin-3-

Amin

O~
i, @ Oy @ﬁ%
N:

Axit 5-(4-Flophenoxy)-4-metoxypyridin-2-carboxylic (0,70 g; 2,66 mmol),
HATU (1,52 g; 3,99 mmol) va DIPEA (1,83 mL; 10,64 mmol) trong DMF (20 mL)
dugc khudy trong 30 phit. 6-(Piperidin-4-yl)apyridazin-3-amin (0,71 g; 3,98 mmol)
dwoc bd sung vao va hdn hop phan tng nay dwoc phép khudy & rt qua dém. Hn hop
nay duogc tinh ché bing RP-HPLC (ACN/nuéc + TFA). Dé loai bé mudi trifloroaxetat,
san phim nay hip thu trong nuwdc /EtOH (1,5/1) va duge nghién véi bicarbonat lién két
polyme. Sau 30 phit khudy hdn hop nay duoc loc va cd dic trong 4p suat duoc giam.
Hiéu suat: 180 mg (16%) ESI-MS: m/z = 424 [M+H]* R(HPLC): 0,77 min (phuong
phap 7)

Theo cdch khéc, hop chit néu & tidu dé c6 thé thu duoc nhu sau:

6-{1-[5-(4-Flophenoxy)-4-metoxypyridin-2-carbonyl]piperidin-4-yl}pyridazin-3-

Amin
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F/©/ QCH\ oH HND_(/N?}'NHZ - \©\o N O\N/q\
3 N NH,
Axit 5-(4-Flophenoxy)-4-metoxypyridin-2-carboxylic (0,50 g; 1,90 mmol) va
CDI (0,46 g; 2,85 mmol) trong NMP (1 mL) dugc khudy & RT trong 1 gio. 6-(Piperidin-
4-yl)pyridazin-3-amin dihydroclorua (0,52 g; 2,09 mmol) va DIPEA (0,99 mL; 5,70
mmol) dugc bd sung vao. Sau khi khudy trong 3 gid hdén hop phan tng nay dugce pha
lodng bang nuéc va chiét bang EtOAc. Lop chit hitu co dugc tach riéng, rira bang nwdc
va nu6c mudi, 1am khd trén MgSOs va loc. Nude céi duge co dic trong &p suat dugc
giam va tinh ché bang sic ky silicagel (DCM/MeOH). Céc phan mong mubn c6 dic
trong 4p suat dugc giam va xir Iy bing ACN/etyl ete dé tao ra san phim néu & tidu dé &
dang rin.
Hiéu suit: 0,27 g (34%) ESI-MS: m/z = 424 [M+H]* R(HPLC): 0,49 min (phuong
phap 1)
Phwong phéap thay thé dé didu ché hop chit 37

5-{1-[5-(Xyclopropylmetoxy)-4-metoxypyridin-2-carbonyllpiperidin-4-yl}-4-

metoxypyridin-2-Amin

Metyl 5-(xyclopropylmetoxy)-4-metoxypyridin-2-carboxylat
—N o) —N o)
HO o)
Ag\:HO—CH; " Non — > WO—CHS ',
o} o}
CH, CH,

Metyl 5-hydroxy-4-metoxypyridin-2-carboxylat (0,20 g; 1,09 mmol) va

xyclopropylmetanol (88 pL; 1,09 mmol) trong THF (3 mL) duoc 1am lanh trong bé da.
TPP (0,32 g; 1,20 mmol) va DTAD (0,28 g; 1,20 mmol) dugc ) sung vao. Hbén hop
phan tng nay duoc phép 1am 4m dén RT qua dém. Hn hop phan ting nay duoc cd dic
trong 4p sudt dugc giam va tinh ché bing RP-HPLC (ACN/nuéc + TFA).

Hiéu suét: 0,18 g (70%) ESI-MS: m/z = 238 [M+H]* R(HPLC): 0,41 min (phuong
phép 12)

Axit 5-(Xvyclopropylmetoxy)-4-metoxypyridin-2-carboxylic
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—N (e} —N 0
O 0]
> AN e, — WOH
0] 0]
\ \
CH, CH,

Metyl 5-(xyclopropylmetoxy)-4-metoxypyridin-2-carboxylat (0,18 g; 0,76
mmol) va NaOH (4 mol/L, dung dich nwéc; 0,50 mL; 2,00 mmol) trong MeOH (3 mL)
dugc khudy & RT trong 1 gio. Hon hop phan tmg nay duoc c6 dic trong dp suét duoc
giam. Cin dugc hip thu trong nuéc va rira bang EtOAc. vio 16p nuéc HCI (4 mol/L,
dung dich nudc; 0,5 mL) dugce bd sung vao va cd dac trong 4p suat duoc giam. San
pham ndy dugc st dung ngay ma khong cAn tinh ché thém.

Hiéu suét: 0,13 g (74%) ESI-MS: m/z = 224 [M+H]* R(HPLC): 0,30 min (phuong
phép 12)
5-{1-[5-(Xyclopropylmetoxy)-4-metoxypyridin-2-carbonyl

metoxypyridin-2-Amin

Hel
A\/ HN O N

O HCl A/ |

| N o XN N
? > o) + | P —_— I
N
CH, OH (CP>H NH,
3

Axit 5-(Xyclopropylmetoxy)-4-metoxypyridin-2-carboxylic (50 mg; 0,22

mmol), 4-metoxy-5-(piperidin-4-yl)pyridin-2-amin dihydroclorua (63 mg; 0,22 mmol),
DIPEA (193 uL; 1,12 mmol) va HATU ( 94 mg; 0,25 mmol) trong DMF (2 mL) duoc
khudy & RT qua dém. Hon hop thu duge dugc tinh ché bang RP-HPLC (ACN/nuéc +
NH3).

Hiéu sut: 45 mg (49%) ESI-MS: m/z = 413 [M+H]* R(HPLC): 0,87 min (phiromg
phép 11)

Phuwong phép thay thé dé diéu ché hop chit 90

6-(1-{4-Metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-carbonyvl}piperidin-4-vyl)-5-

metylpyridazin-3-amin cua axit trifloro axetic

4-Metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-carbonitril

F
E N F N //N
F—*—@—OH + \ ) =N _—~ F “
F oY
© o
H,C”

F
H,C—
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5-Floro-4-metoxy-pyridin-2-carbonitril (4,69 g; ~ 30,84 mmol), 4-
triflorometylphenol (5,00 g; 30,84 mmol) va kali carbonat (6,39 g; 46,27 mmol) duoc
khudy trong DMSO & 110°C trong 1 gio. H6n hop phan ting nay duoc phép 1am ngudi
xudng RT va pha lodng bang nuéc . Két tia thu duge duoc loc, ria bing nudc va lam
kho trong 15 sdy & 50°C.

Hiéu suét: 7,40 g (82%) ESI-MS: m/z = 295 [M+H]* R(HPLC): 1,08 min (phwong
phap 10)

Axit 4-Metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-carboxylic
F F N A N F F (0]

z N

F /I;J/ ?QQ /Eg/u\ > |
X |
o X
e | °
H,C _0
H,C

4-Metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-carbonitril (7,40 g; 25,51
mmol) va NaOH (4 mol/L, dung dich nuéc; 31,44 mL, 125,75 mmol) trong MeOH (100

mL) duoc khudy & 70°C qua dém. Hon hop phan tmg nay dugc phép 1am ngudi xudng
RT va dung méi hitu co dugc bay hoi. Dung mdi con lai dliqc pha loang bing nude va
duoc diéu chinh dén pH=3 st dung HCI (4 mol/L, dung dich nuéc). Két tha thu duoc
dugc loc va 1am khé trong 10 séy o 50°C.

Hiéu suit: 6,30 g (51%) ESI-MS: m/z = 314 [M+H]* R(HPLC): 0,87 min (phuong
phap 10). |
tert-Butyl 4-(6-amino-4-metvlpvridazin-3-vl)-1,2,3,6-tetrahvdropvridin-1-
carboxylat |

H3
CH, 0. /O CH, N=N J o
NS ' O%NQ‘B\O%‘\CHS R W N‘/<O
H, CH, CH, HGC+CH3
CH,
Phan Gng dwoc thyc hién trong khi argon. 6-Cloro-5-metylpyridazin-3-amin

(3,00 g; 20,90 mmol), tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-
tetrahydropyridin-1-carboxylat (7,11 g; 22,98 mmol) va natri carbonat (2 mol/L, dung

N~ “NH, H,C——C

CH,

dich nuéc; 41,79 mL; 83,58 mmol) trong 1,4-dioxan (150 mL) dwgc suc argon. Sau 5
phiit Xphos 2" Gen. (0,49 g; 0,63 mmol) dwoc bb sung vao va hdn hop nay duge duoc
khudy qua dém trong lo kin & 100°C. Hn hop phan tmg nay duoc c6 dic trong 4p suét
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dwoc giam. Can dwoc hip thu trong nuéc va chiét vai 14n bang EtOAc. Céc 16p hitu co
sau khi két hop duoc rira bang nuéc mudi, 1am khé trén NaxSOs, loc va c6 dic trong &p
suat duoc giam. Can duogc tinh ché béng sic ky silicagel (DCM/MeOH).
Hiéu suét: 5,20 g (86%) ESI-MS: m/z = 291 [M+H]* R(HPLC): 0,79 min (phwong
phép 10)
tert-Butyl 4-(6-amino-4-metylpyridazin-3-yl)piperidin-1-carboxylat

N=N

() —
7/ N=N 0
SO — w0
o)
CH, HSC—‘—CHs
CH,

CH, H3C+CH
CH,

3

Trong khi hydro (thiét bi Parr; 50 psi) tert-butyl 4-(6-amino-4-metylpyridazin-3-
y1)-1,2,3,6-tetrahydropyridin-1-carboxylat (5,20 g; 17,91 mmol) va Pd/C (10%; 0,75 g)
trong MeOH (100 mL) dwoc khudy & RT trong 17 gid. Sau khi loai bd chét xic tac bang
cach loc nudc cai dugce c6 déc trong ap suét duoc gidm.

Hiéu suét: 5,00 g (96%) ESI-MS: m/z = 293 [M+H]* R(HPLC): 0,79 min (phuong
phép 10)
5-Metyl-6-(piperidin-4-yl)pyridazin-3-amin dihydroclorua

HCI

N=N O HCI
“ZN«\_%—CN‘{ N=N
0O —_— H,N \ / NH

CH, H3C+CH3
CH, CH,

tert-Butyl 4-(6-amino-4-metylpyridazin-3-yl)piperidin-1-carboxylat (4,91 g;
16,79 mmol) va HCI (4 mol/L; dung dich trong 1,4-dioxan; 73,65 mL; 251,90 mmol)
trong 1,4-dioxan (34,37 mL) dwoc khudy & RT qua dém. Hon hop phan ting nay dugc
cb dic trong 4p sult dwoc giam. Can dugc nghién trong EtOAc va loc. San pham nay
dugc st dung ngay ma khong can tinh ché thém.
Hiéu suit: dinh lvong ESI-MS: m/z = 193 [M+H]* R(HPLC): 0,59 min (phwong phép
11)
6-(1-{4-Metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-carbonyl}piperidin-4-yl)-S-

metylpyridazin-3-amin ciia axit trifloroaxetic
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5

_CH,
o H,G Hel A Hs f TFA
F ® 7\ Ho! N N
A0 . M NH, F « l
E N N=N g o I
E OH N

N~ NH,

\ / =

Axit 4-Metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-carboxylic (0,12 g; 0,37
mmol), HATU (0,15 g; 0,39 mmol) va DIPEA (0,19 mL; 1,11 mmol) trong DMF (3
mL) dwoc khudy trong 30 phit. 5-Metyl-6-(piperidin-4-yl)pyridazin-3-amin
dihydroclorua (0,10 g; 0,38 mmol) duoc bd sung vao va hén hop phan tng ndy duoc
phép khudy & rt qua dém. HOn hop phan tng nay dugc tinh ché bang RP-HPLC
(ACN/nuéc + TFA).

Hiéu suit: 0,12 g (55%) ESI-MS: m/z = 488 [M+VH]+ R«(HPLC): 0,86 min (phuwong
phédp 7)
Phuong phép thay thé dé diéu ché hop chit 47

5-Metoxy-6-[1-(4-metoxy-5-phenoxypyridin-2-carbonyl)piperidin-4-yl|pyridazin-

3-amin

4-Metoxy-5-phenoxypyridin-2-carbonitril
Oron e Q1LY
OH+ F —N
\ oWe
o)
o} 5
CH, “CH,

5-Floro-4-metoxy-pyridin-2-carbonitril (0,40 g; 2,63 mmol), phenol (0,25 g; 2,66
mmol mmol) va kali carbonat (0,54 g; 3,91 mmol) dugc khuéy trong DMSO (10 mL) &

110°C trong 2 gi®. Hén hop phan tng ndy dugc phép 1am ngudi xudng RT va pha lodng
bang nudc . Lép nude duge chiét vai 1an bang EtOAc. Cic 16p chét hitu co sau khi két
hop dugc 1am kho trén Na2SOs, loc va cd dic trong dp sufit dugc gidm.

Hiéu suét: 0,55 g (92%) %) ESI-MS: m/z = 227 [M+H]* R(HPLC): 1,01 min (phuong
phdp 7) |

Axit 4-Metoxy-5-phenoxypyridin-2-carboxylic

(0]

N .
N. F N
©\ - I @\ g | >

0N 07
O. (e}

CH, “CH,
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4-Metoxy-5-phenoxypyridin-2-carbonitril (0,54 g; 2,39 mmol) va NaOH (4
mol/L, dung dich nuéc; 3,00 mL, 12,00 mmol) trong MeOH (10 mL) dugc khuéy o
70°C qua dém. H8n hop phéan ting nay dwoc phép 1am ngudi xuéng RT vi dung méi hitu
co dwoc bay hoi. Dung mdi cdn lai dwoc pha loing bing nuéc va axit héa dén pH 3 sir
dung HCI (4 mol/L, dung dich nudc). Két tia thu dugc dugc loc va 1am khd trong binh
lam khd.

Hiéu sut: 0,30 g (51%) ESI-MS: m/z = 246 [M+H]* R(HPLC): 0,72 min (phuong
phédp 10)
tert-Butyl 4-(6-{[(tert-butoxy)carbonyl]lamino}-4-metoxypyridazin-3-yD-1,2,3,6-

H3

H,C H Hac CvH3
CH, 3% _CH 3
H X 3 H,c—l-0 o N—N 0

o 3 \ H
= ] N\n/o CH, . /B“@N% . H, N 7 N\ 7 N <
) HC—~¢ H,C o{ o)
CH, H CH @)

N s =
c N 3CiCH3 3 L
H,C

CH,

tetrahydropyridin-1-carboxylat

Phan ung dugc thuc hién trong khi argon. Este tert-butyl cta axit (6-Cloro-5-
metoxy-pyridazin-3-yl)-carbamic (4,00 g; 15,40 mmol), tert-butyl 4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-tetrahydropyridin-1-carboxylat - (4,76 g;
15,40 mmol) va natri carbonat (2 mol/L, dung dich nudc; 15,40 mL; 30,81 mmol) trong
1,4-dioxan (80 mL) duoc suc argon. Sau 5 phit Xphos 2° Gen. (1,26 g; 1,54 mmol)
dwoc bd sung vao va hdn hop nay duoc dwoc khudy qua dém trong lo kin & 90°C. Hon
hop phén tng ndy duoc cb dic trong dp suét dwoc giam. Can duoc hip thu trong EtOAc
va rira bang nuée va nudc mubi. Lép chit hiru co dugc tich rieng va c6 dic trong 4p
suit dugc gidm. Can dugc tinh ché bing sic ky silicagel (DCM/MeOH).

Hiédu suét: 4,56 g (59%)
tert-Butyl 4-(6-{[(tert-butoxy)carbonyl]amino}-4-metoxypyridazin-3-yl)piperidin-

1-carboxylat
H3 ‘Tja
C‘T— CH, 3
0
o)

H H,C——CH,
3
— N—N 0
N H
H 7\
Hy RN— N/ N—( Hy NL?—CN«
H,C O~< = H,C——O <o 5 0
CH, ©O 0 CH, /
H,C H,C
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Trong khi hydro (thiét bi Parr; 50 psi) tert-butyl 4-(6-{[(tert-
butoxy)carbonyl]amino }-4-metoxypyridazin-3-yl)-1,2,3,6-tetrahydropyridin-1-
carboxylat (4,55 g; 11,19 mmol) va Pd/C (10%; 3,57 g) trong MeOH (45,5 mL) duoc
khudy & 30°C qua dém. Sau khi loai bo chét xic tic biang cach loc nuéc cdi dwoc cd dic
trong 4p suit duoc giam.

Hiéu suat: 3,67 g (80%)

5-Metoxy-6-(piperidin-4-yl)pyridazin-3-amin dihydroclorua

CH, HCl
H3C+CH3

N—N HCI
N—N 0] _
CH, H{?_CN« H,N /_\ NH
ofod A= O
CH, O 0 L
H,C 3
tert-Butyl 4-(6-{[(tert-butoxy)carbonyl]amino }-4-metoxypyridazin-3-

yDpiperidin-1-carboxylat (3,67 g; 8,98 mmol) va HCI (4 mol/L; dung dich trong 1,4-
dioxan; 55,05 mL; 134,76 mmol) trong 1,4-dioxan (26,69 mL) dugc khuéy & RT qua
dém. Hdn hop phan g nay dugc cb dic trong dp sudt duoc gidm. Cin dugc nghién
trong EtOAc va loc. San pham nay dugc sir dung ngay ma khong can tinh ché thém.
Hiéu sut: 2,07 g (82%) ESI-MS: m/z = 209 [M+H]* R(HPLC): 0,60 min (phwong
phép 11)
5-Metoxy-6-[1-(4-metoxy-5-phenoxypyridin-2-carbonyl)piperidin-4-yllpyridazin-

3-amin
o CH, HCl o}
(0]
N HCI N\ N o~ CH,§
z OH - |
| + H \ ,—NH, —— o = N
o N—N |
_0 _ N =
_0 H,C N NH,
H,C i

Axit 4-Metoxy-5-phenoxypyridin-2-carboxylic (0,10 g; 0,41 mmol), HATU
(0,16 g; 0,419 mmol) va DIPEA (0,18 mL; 1,05 mmol) trong DMF (3 mL) duoc khuéy
trong 30 phit. 5-Metoxy-6-(piperidin-4-yl)pyridazin-3-amin dihydroclorua (0,12 g;
0,41 mmol) duoc bd sung vao va hdn hop phan ing nay dugc phép khudy & rt qua dém.
Hdn hop nay duoc tinh ché bing RP-HPLC (ACN/nuéc + NHs).
Hiéu suét: 0,09 g (53%) ESI-MS: m/z = 436 [M+H]* R(HPLC): 0,63 min (phuong
phép 13)
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Phwong phép thay thé dé didu ché hop chét 29

6-{1-[5-(4-Flophenoxy)-4-metoxypyridin-2-carbonyl]piperidin-4-yl}-5-

metylpyridazin-3-amin cia axit trifloro axetic

0 H,
0
o) F

F N H,C Hel N =

- N N

N +  HN 7 N, NS 0
N=N Z
HCI HN CH
0 B 3
H,G TFA

Axit 5-(4-Flophenoxy)-4-metoxypyridin-2-carboxylic (60 mg; 0,23 mmol), 5-

metyl-6-(piperidin-4-yl)pyridazin-3-amin dihydroclorua (60 mg; 0,23 mmol) HATU
(95 mg; 0,25 mmol) va DIPEA (0,12 mL; 0,68 mmol) trong DMF (3 mL) duoc khqu
& RT trong 1 gid. Hon hop ndy duogc tinh ché bang RP-HPLC (ACN/nuéc + TFA).
Hiéu suit: 73 mg (59%) ESI-MS: m/z = 438 [M+H]* R(HPLC): 0,82 min (phuong
phép 7) | |

Phwong phdp thay thé dé didu ché hop chit 91

5-Metoxy-6-(1-{5-[4-(triflorometyl)phenoxy]pyridin-2-carbonyl}piperidin-4-

yDpyridazin-3-amin cia axit trifloro axetic

5-[4-(Triflorometyl)phenoxy]pyridin-2-carbonitril ,
F OH *+ F =N — N7
o)

2-Xyano-5-flopyridin (3,54 g; 28,99 mmol), 4-triflorometyl-phenol (4,70 g;
28,99 mmol) va kali carbonat (6,01 g; 43,49 mmol) dugc khqu trong DMSO (150 mL)

& 110°C trong 1 gid. H3n hop phéan tmg ndy dwoc pha lodng bing nwdc va chiét bing
EtOAc. L6p chét hiru co dugc rira bang nudc, tach riéng, 1am kho trén NazSOs, loc va
cb dic trong 4p suét duoc giam.

Hiéu suat: dinh lugng ESI-MS: m/z = 265 [M+H]* R(HPLC): 1,03 min (phwong phap
10)

Axit 5-[4-(Triflorometyl)phenoxy]pyridin-2-carboxylic

F. F 0O
/J“ {jJ“ " § N
F I - F =~ 1 OH
0N o X
5-[4-(Triflorometyl)phenoxy]pyridin-2-carbonitril (3,87 g; 14,65 mmol) va

NaOH (4 mol/L, dung dich nudc; 18,31 mL, 73,24 mmol) trong MeOH (50 mL) duoc
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khudy & 70°C qua dém. Han hop phan tng ndy dugc cb dic trong 4p suat dwoc giam.
Can duoc hép thu trong nuwdce va axit héa dén pH=3 st dung HCI (4 mol/L, dung dich
nudce). Dung moi hitu co dugc bay hoi hoan toan va két tha thu duge duoc loc. Cin duge
hép thu trong DCM, loc va 1am khd trong 15 siy & 50°C.

Hiéu Suét: dinh luong ESI-MS: m/z = 284 [M+H]* R(HPLC): 0,68 min (phuong phép
11)

5-Metoxy-6-(1-{5-[4-(triflorometyl)phenoxy]pyridin-2-carbonyl}piperidin-4-

yDpyridazin-3-amin cua axit trifloro axetic

HCl
CH,

/ HClI 3 /CHy

G N L P F 0" S N~\? NH,

Axit 5-[4-(Triflorometyl)phenoxy]pyridin-2-carboxylic (0,10 g; 0,35 mmol),
HATU (0,15 g; 0,39 mmol) va DIPEA (0,19 mL; 1,11 mmol) trong DMF (3 mL) duoc
khudy trong 30 phit & rt. 5-Metoxy-6-(piperidin-4-yl)pyridazin-3-amin dihydroclorua
(0,11 g; 0,37 mmol) duoc bd sung vao va hdn hop phan ing nay dugce phép khudy & rt
qua dém. H3n hop nay dugc tinh ché bing RP-HPLC (ACN/nuéc + TFA).
Hiéu suat: 0,06 g (31%) ESI-MS: m/z = 474 [M+H]* R(HPLC): 0,87 min (phuong
phap 7)
Phwong phép thay thé dé diéu ché hop chit 31

6-[1-(4-Metoxy-5-phenoxypyridin-2-carbonyl)piperidin-4-yl]-5-metylpyridazin-3-

amin cua axit trifloro axetic

0 o
Hal N TFA
o e AT
HN— A NH + oy oYy
N=N |
0 e No
H,C”~ H,C N~ "NH,

&

N\ / X

HCI

Axit 4-Metoxy-5-phenoxypyridin-2-carboxylic (60 mg; 0,23 mmol), S-metyl-6-
(piperidin-4-yl)pyridazin-3-amin dihydroclorua (55 mg; 0,23 mmol), HATU (95 mg;
0,25 mmol) va DIPEA (0,12 mL; 0,68 mmol) trong DMF (3 mL) duoc khqu trong 1
gid & rt. Hon hop nay duoc tinh ché bing RP-HPLC (ACN/nuéc + TFA).

Hiéu sut: 69 mg (57%) ESI-MS: m/z = 420 [M+H]* R(HPLC): 0,81 min (phwong
phap 7)
Dénh gid hoat tinh sinh hoc
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Thir nghiém sang loc s6 luwong 16n

Thir nghiém sang loc do mirc hoat héa kénh ion TRPC6 (kénh cation di¢n thé thu
thé tam thdi, tiéu ho C, thanh vién sb 6) théng qua viéc bd sung chét twong ty phdi tir
DAG mua duoc trén thi trudng 13 OAG (1-oleoyl-2-axetyl-sn-glyxerol) hodc chit chi
vin TRPC6 1-[1-(4,5,6,7,8-pentahydroxyclohepta[2,1-d]thiophen-2-ylcarbonyl)-4-
piperidyl]-3-hydrobenzimidazol-2-on (GSK1702934A). Thir nghiém nay sir dung chét
cam bién canxi phit huynh quang FLIPR, este tetrakis(axetoxymetyl) clia axit 4-(6-
Axetoxymetoxy-2,7-diflo-3-ox0-9-xantenyl)-4'-metyl-2,2'-(etylendioxy)dianilin-
N,N,N',N'-tetra axetic (Fluo4/AM), mot loai phém nhudm dién thé mang (FMP) tu
Molecular Devices, ma 13 cht chi thi nhay dién 4p c6 gbc dap tit 4nh sang huynh quang.
Su thay dbi (ting 1én) cia dién thé ndng d6 canxi nodi bao nhu duge do bang su gia ting
tin hiéu huynh quang trong qua trinh khir cyc mang tao ra gié tri do hoat tinh cta kénh.

Dong t& bao HEK293/TREx mua dugc trén thi trudng (Invitrogen) dugc chuyén
nhi®m 6n dinh bing cdu tric TRPC6 va sang loc bing cich chup hinh canxi thong
thudng dé tim ra cdc dong don tinh c6 biéu hién TRPC6 sau khi kich thich bang
tetraxyclin 1 pg/ml. Céc té bao nay duogc giit trong méi trudng sinh trudng dugce khuyén
céo bdi nha san xuit duoc bd sung 100 pg/ml hygromyxin dé thic day luong cu tric
TRPC6 dugc lwu lai. Sau khi phét trién téi mic gin nhap dong, céc té bao nay dugc dua
1én dia v6i mat do ~35.000 té bao/15 trong c4c dia CellBind 384 15 (Corning) véi su c6
mat cua tetraxyclin 1 pg/ml, va dugc phép sinh truéng trong 20-30 gio. Cac té bao don
16p gin nhap dong thu dugce. Mbi trudng sinh trudng duoe 14y ra khéi céc té bao va cdc
té bao ndy sau d6 dwoc nap bang 25 mL Fluo4/AM du?qc’pha loang trong dung dich
Ringer (6,5g NacCl, 0,42g KCl, 0,25g CaCl; va 0,2g natri bicarbonat; d¢ pH=7,4) dugc
bd sung Pluronic F-127 1% dén ndng d6 cubi ciing 12 0,5 pM va 0 trong 60 min, & nhiét
d6 trong phong. Dung dich thudc nhudém sau d6 duoc 1dy ra khoi cac té bao bang céch
1at nguoc céc dia ndy bing céch dap manh, va thay thé bang 25 pul dung dich Ringer.
Sau gan 0,5 git d& thu hdi tir viée tai nap, cdc té bao duoc thir nghiém st dung hé théng
Hamamatsu FDSS 6000, ma cho phép chiéu sing & 485 nm. Céc khung dugc thu & téc
d6 0,2 Hz. Trong sudt thir nghiém nay, céc dia duoc khudy xody lién tuc, ciing véi viéc
khudy tron céc 16 bang pipet sau khi b sung mdi chit phan tng. Pdi véi thir nghiém

sang loc nay, 26 ul dung dich gbc da pha lodng cta hop chét (& 50 pM) duoc bd sung
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vao mbi 15 trong 2 phiit sau khi thu thap gié tri co s& ngan (4 khung), 13 pul dung dich
chi van chira 125 nM GSK1702934A dugc pha lodng trong dung dich Ringer ¢6 ndng
d6 Ca?* cao (chtra 90 mm Ca2*) sau d6 duoc bd sung vao mdi 15, thu dwoc ndng d6 cudi
cling 20 mm Ca?* va 10 pM hop chét thir nghiém. S6 lidu dwoc thu thap trong gan 3 phit
sau khi bd sung dung dich Ringer c6 néng d6 Ca* cao. Ty 18 huynh quang cho mdi 18
dwoc chia cho cwdng d6 huynh quang ban du cho chinh 15 d6 va d4p ting téng thé dugc
xé4c dinh bang cdch ldy trung binh ctia ty 16 huynh quang cta 4 khung cubi cling thu
dwoc trong toan bd thir nghiém ngoai trir khung cudi cing. Cic dbi ching 4m va dbi
chimg duong dugc bao gdm trén mdi dia. Cac 18 ding lam ddi chiing &m chira c4c té
bao HEK293/TREx TRPCS tiép xtc v6i dém thir nghiém va dung dich chi vén, nhung
khong c6 hop chit thir. Ddi chimg duong bao gbm céc 15 chira cc té bao HEK293/TREx
TRPC6 tiép xic véi 25 pM 3-[(2-clophenoxy)metyllphenyl piperidyl keton
(Chembridge) dugc pha lodng trong dung dich Ringer va dung dich chii van. Céc ddi
chtng nay duoc tinh 14n luot 12 phong bé 0% va 100%, va cudng d6 ctia mdi 16 dugc
chuén héa theo céc gi tri ndy.

Céc gié tri ICso duoc xdc dinh sit dung phuong phdp huynh quang néu trén voi
ngoai trix 1 thay vi stit dung céc hop chat thir & 10 pM thi céc hop chét nay dugc thir &
ndng d6 cubi ciing 1a 20 uM, 6,667 uM, 2,222 pM, 0,741 uM, 0,247 uM, 0,082 pM, va
0,027 pM. Céc hop chét duoc thir ba 1an gidng nhau & tit ca céc ndng d6. Phin mém
chudn duogc sir dung dé 1am khép céc duong cong IC50.

Bang 8. T4c dung d6i khang cua cdc hop chét theo sang ché d6i véi TRPC6 (ICso)

Hop chdtss | —HrCelCw Hopehitss | TRECOICH
(M) | @M)
] <27 3 >
2 <27 9 >
3 <27 10 27
4 <27 1 >
5 27 D >
6 27 13 57
! 21 14 27
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Hop chit 6 TRPC6 ICso
(nM)
15 27
16 27
17 29
18 31
19 32
20 42
21 43
22 46
23 54
24 67
25 70
26 71
27 75
28 100
29 110
30 110
31 120
32 130
33 82
34 85
35 94
36 97
37 160
38 170
39 170
40 170
41 180

o aniteg | TRECSICw
(nM)
) 140
13 140
44 140
45 150
16 160
47 220
48 250
29 250
50 47
51 290
52 190
53 210
54 220
55 220
56 290
57 300
58 100
59 340
60 440
61 500
62 550
63 670
64 820
65 830
66 840
67 560
63 630
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Hop chit s6 TRPC6 ICso
(nM)
69 630
70 640
71 850
72 910
73 1300
74 1400
75 1500
76 1800
77 2200
78 2800
79 3700
80 <27
81 71
82 180

Hop chit s6 TRPC6 ICso
(nM)
83 98
84 300
85 320
86 350
87 620
88 750
89 2100
90 364
91 414
92 635
93 595
94a 343
94b 351
95 445

Hoat tinh sinh hoc cta cac hop chét dugc yéu cAu bao ho co thé cling dugc thé hién st

dung thtr nghiém kep dién cuc TRPC6.

Céc phwong phap sit dung trong diéu tri

Viée e ché TRPC6 1a cach thirc hira hen d& ngan ngira va didu tri rit nhidu bénh

hodc tinh trang bénh bi trAm trong 1€n badi hoat tinh TRPC6. Céc hop chét dugc mo ta &

day trc ché mot cach hiéu qua hoat tinh TRPC6. Cu thé, cac hop chét theo sang ché 1a

céc chat urc ché kénh ion chon loc va c6 tinh 6n dinh chuyén hoa tot & cac vi thé nguoi.

Cu thé, cac hop chét theo séng ché co hoat luc rat t6t va tinh chon loc trén kénh TRPC6
s0 v6i cac kénh TRP khéc bao gdbm TRPC3, TRPC5 va TRPC7. Do d6, c4c hop chat

theo sang ché hiru ich dé diéu tri c4c bénh va céc tinh trang bénh nhu dugc mo ta trong

phan tinh trang k¥ thuat va phin mé ta chi tiét sang ché, bao gdm céc bénh va tinh trang

bénh sau: c4c tinh trang bénh clia tim (vi du, phi dai tim), ting huyét ap (vi du, nguyén

phat hogc thir phat), ting huyét 4p dong mach phdi (vi du, IPAH), bénh hodc rdi loan
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thoai héa than kinh (vi du, bénh Alzheimer (AD), bénh Parkinson, b&énh Huntington, xo
cung teo co mdt bén (ALS), va cac 161 loan khéc cta ndo do chén thuong hodc cac chin
thwong khéc gy ra bao gém l4o0 hoa), cac bénh viém (vi du, bénh hen, bénh phdi tic
nghen man tinh, viém khép dang thép, viém xuong khép, bénh viém rudt, da xo cling,
va céc r6i loan ciia hé mién dich), tién san gidt va ting huyét ap thai ky, cac bénh than
(viém cau than phén doan khu trd, hdi chiing hu thén, bénh than do déi thao dudng, suy
than, bénh than giai doan cubi, bénh ciu than sang thuong t61 thiéu), chiing thiéu mau
cuc bd hoic tdn thuong tai tdi mau do thiéu méau cuc bd, bénh ung thu, IPF (idiopathic
pulmonary fibrosis — xo héa phéi tu phat), ARDS (acute respiratory disease syndrome
— hoi chitng bénh ho hip cip tinh), va cac rdi loan chuyén hoa dai thio dwong nhu dai
thao dudng. Cac phuong phap dé ngin ngira hoic diéu tri cac bénh va cac tinh trang
bénh & trén hodc sau ddy bao gdm viéc diéu trj triéu ching bit ky di kém véi cac bénh
hodc tinh trang bénh nay. Vi du, cadc phuong phap diéu tri bénh than du dinh bao gém
viéc diéu tri cac tridu chimg bao gdm, nhung khong gidi han &, ting huyét ap thir phat,
protein ni¢u, lipit ni€u, ting cholesterol mau, tang lipit mau, va cac bét thudng cia viéc
dong mau.

Do c¢6 vai trd quan trong nén viéc diéu hoa ndng d6 canxi trong nhiéu quy trinh
cta té bao bao gém hoat hoéa té bao, sép xép lai khung xwong té bao, biéu hién gen, céc
qua trinh van chuyén trong té bao va chét té bao theo chuong trinh, mét cin bing ndi
md canxi dugc cho 1a lién quan dén nhiéu bénh va rdi loan. Cac bénh va r6i loan nay
bao gém cac bénh va rbi loan thin kinh va thoai héa thin kinh; cac bénh va céc rdi loan
viém nhu bénh viém rudt va bénh Crohn; bénh than nhu tdng canxi huyét, s6i than, va
bénh than da nang; cdc bénh va céc rdi loan chuyén hoéa bao gdbm béo phi va dai thao
dudng; cac bénh va cac rdi loan cia gan va than; bénh than man tinh, cic bénh va céc
r6i loan tim mach bao gém tdng huyét ap; cac bénh ho hép bao gém COPD, IPAH, bénh
hen, va khi thiing; va cac bénh ung thu, bao gém cac bénh ung thu ctia ndo, vu, than,
budng tring, tuyén tién liét, duong da day-rudt, (vi du, bénh ung thu trong da day hodc
bénh ung thu phan bén ngoai da day), da, va biéu mo.

Céc rdi loan d4 duoc phén tich rd dic didm & ngudi, nhung ciing ton tai véi ciing
nguyén nhan & cac dong vat c6 vii khic, va c6 thé duge diéu tri bing dugc phdm theo

séng cheé.
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Do d6, hop chit theo sang ché, nhu duge mé ta trong ban mé ta nay, hodc mubi
dugc dung cua né cé thé dugc st dung dé san xuét thubc dung dé diéu tri bénh hoic rbi
loan dugc didu bién béi TRPC6, bao gém céc bénh hodc rdi loan néu trén va trong cac
phén tinh trang k§ thuét cia sang ché va mo ta chitiét sang ché.

Pé sir dung trong tri liéu, cac hop chét theo sang ché c6 thé dwoc ding thong qua
dwoc phdm & dang lidu dugc phim bét ky theo cach thong thudng bat ky. Cac dang lidu
thong thuong thuong bao gdm chit pha lodng dugce dung thich hop cho mét dang lidu
cu thé dugce chon. Cac dudng ding bao gdbm, nhung khong gi6i han &, trong tinh mach,
trong co, dudi da, trong hoat dich, bang cach truyén, duéi ludi qua da, qua duong miéng,
khu trii hodc bang cach xong hit. Pudng ding dugc vu tién 14 ding qua dudng miéng
va trong tinh mach.

Céc hop chit theo sang ché c6 thé dugc ding mdt minh hodc két hop véi cac chit
phu trg ma ting cuong do dn dinh cta céac chét trc ché, dé hd trg viéc dung duogc phém
chita chiing trong mot s phuong 4n nhét dinh, c6 thé 1am ting kha ning hoa tan hoic
phan tan, ting hoat tinh rc ché, cung cp viéc didu tri bd sung, va cac yéu td twong tu,
bao gdm céc thanh phan c6 hoat tinh khac. Theo mot phwong 4n, vi du, nhidu hop chét
theo sang ché c6 thé dugc dung. Thuan lgi hon néu cac liéu phéap didu tri phdi hop nay,
theo d6 tranh dugc doc tinh c6 thé xult hién va céc tac dung phu bét loi xuét hién khi
c4c chit nay dugc ding dudi dang cac lidu phap don tri liéu. Cac hop chit theo sang ché
c6 thé dugc két hop vt Iy voi cac chét tri lidu théng thudong hodc cac chét phu trg khac
thanh mot duge pham duy nhét. Thuan lgi hon néu céc hop chit nay nay sau d6 c6 thé
dugc dung cung nhau & mét dang lidu duy nhit. Theo mot sd phuong an, céc dLich phém
chira hdn hgp néu trén thuong chira it nhét 1a khoang 5%, nhung t6t hon néu chiém it
nhét khoang 20%, hop chét theo sang ché (trong lwong) hodic hdn hop cia ching. Phin
tram t6i uu (trong luong) clia hop chét theo sang ché c6 thé thay d6i va ndm trong tm
hiéu biét ciia ngudi c6 k¥ ning trong linh vuc k§ thuat nay. Theo céach khéc, cac hop
chét theo séng ché va chét tri lidu thong thudong hodc cac chét phu tro khéc c6 thé duoc
dung riéng biét (1an luot hodc song song). Viée ding theo lidu mot cach riéng biét tao
ra tinh linh hoat hon trong ché d6 liéu ding.

Nhu néu trén, cdc dang lidu cua céac hop chét theo sang ché c6 thé chira cac chit
pha loding va c4c chit phi trg dwoc dung da biét dbi voi ngudi ¢6 k§ nang trong linh virc

k¥ thuat va thich hop véi dang liéu nay. Céc chét pha lodng va cac chét phu tro nay bao
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gé)m, vi dy, céc chit trao dbi ion, nhom oxit, nhdm stearat, lexithin, protein huyét thanh,
cac hop chit dém, nudc, cac mudi hodc cac chét dién ly va cac hop chit dua trén
xenluloza. Céc dang liéu duoc wu tién bao g@)m vién nén, vién mang, vién thudc dai,
manh tron hai dau, dang 1é6ng, dung dich, hdn dich, nhii tuong, thudc hinh thoi, xiro, bot
tai hoan nguyén, thubc cdm, thubc dan va mién dan qua da. Céc phuong phép dé bao
ché cac dang liéu nay 1a da biét (xem, vi du, tai liéu: H.C. Ansel and N.G. Popovish,
Pharmaceutical Dosage Forms and Drug Delivery Systems, 5th ed., Lea and Febiger
(1990)). Cac mirc lidu lwong va cac yéu ciu cho cdc hop chét nay theo sang ché co thé
dugc chon bdi ngudi cé k¥ nang trong linh vye k¥ thuat nay tir cac phuong phap va cac
k¥ thuét c6 sin thich hop cho mdt bénh nhan cu thé. Theo mdt s6 phuong an, cac murc
liéu lugng ndm trong khoang tir khoang 1-1000 mg/lidu cho mot bénh nhan ning 70 kg.
Mic dit mot lidu cho mdt ngay c6 thé 13 du, nhung t6i da 5 lidu cho mét ngay ciing c6
thé dugc dua ra. Pbi véi cac lidu ding qua dudng miéng, liéu 1én t6i 2000 mg/ngay cb
thé can téi. Nhu ngudi c6 k niang s& nhan biét, cac lidu cao hon hodc thip hon c6 thé
can t6i, phu thude vao cac yéu t6 cu thé. Vi du, lidu lvong cu thé va cac ché d6 didu tri
s& phu thudc vao cac yéu td nhu tinh trang strc khoe téng thé cua bénh nhan, mirc d6
trAm trong va khoang thoi gian bénh nhan bi rdi loan hodc bénh, va chén doan cua bac
si diéu tri.

Céc hop chit theo sang ché co6 thé dugc sit dung mot minh hodc két hop véi mot
hodc nhiu chét tri lidu b sung. Céc vi du khong gidi han pham vi v& cac chét tri liéu
b sung nay c6 thé bao gdm:

Céc chit ddi khang thu thé angiotensin II (c4c chit phong bé thy thé angiotensin
(ARB)) nhu candesartan, eprosartan, candesartan, irbesartan, losartan, olmesartan,
telmisartan, valsartan, azilsartan, va medoxomil;

Céc chat chuyén héa angiotensin (vi du, benazepril, captopril, enalapril,
fosinopril, lisinopril, moexipril, va perindopril);

Cac chét chdng dai thao dudng nhu céc chit tc ché alpha-glucosidaza (vi du,
miglitol va acarboza), cAc chét twong tw amylin (vi du, pramlintit), chét Gc ché dipeptidyl
peptidaza 4 (vi dy, alogliptin, sitagliptin, saxagliptin, va linagliptin), cac chét bit chudc
incretin (vi du, liraglutit, exenatit, liraglutit, exenatit, dulaglutit, albiglutit, va
lixisenatit), insulin, cadc meglitinit (vi dy, repaglinit va nateglinit), cac biguanit (vi du,
metformin); cdc chit (¢ ché SGLT-2 (vi du, canagliflozin, empagliflozin, va
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dapagliflozin), céc sulfonylure (vi du, chlorpropamit, glimepirit, glyburit, glipizit,
glyburit, tolazamit, va tolbutamit), va cac thiazolidindion (vi du, rosiglitazon va
pioglitazon);

Céc chét gy gian phé quan bao gdm céc chit chu vén beta tdc dung ngin va dai
(vi du, albuterol, levalbuterol, salmeterol, formoterol, va arformoterol) va cac chét
chéng tiét cholin tic dung ngén va dai (ipratropi, tiotropi, umeclidini, glycopyrolatei),
va aclidini).

Cac steroit nhu fluticason va budesonit;

Khi dugc st dung dé diéu tri phdi hop sir dung t6 hop dugc chit, cac hop chét
theo sang ché va mot hodc nhidu chét bd sung c6 thé duge ding véi ciing dang lidu hoic
& cac dang liéu khac nhau. Cac hop chét theo sang ché va mot hodc nhidu chat bd sung

c6 thé dugc dung d@)ng thoi hodc riéng bi€t, dudi dang mot ph?ln cta ché do dung.
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YEU CAU BAO HQ

1. Hop chat c6 cong thic (I)

trong d6
L khong cé mat hodc 1a metylen hodc etylen;
AlaCH va Y laN; hoac
Ala CHva Y la CH; hodc
AlaNvayYlaCH;
R! dugc chon tir nhém bao gdm:
C1ealkyl duoc thé thy ¥ bang 1 dén 3 nhém doc 1ap dwoc chon tir nhém bao gdm
halo, Cs.sxycloalkyl va OCs.¢xycloalkyl;
phenyl dugc thé ty ¥ béng 1 dén 3 nhém doc 1ap duoc chon tir nhém bao gbém
CF3, halo, Ca.sxycloalkyl, OCs.sxycloalkyl, OC1.salkyl duoc thé ty ¥ bing 1 dén
3 nhém halo; va
Cs.sxycloalkyl duoc thé tuy y b%lng 1 dén 3 nhém doc 1ap dugc chon tir nhém bao
gbm halo va Cy.salkyl duoc thé ty ¥ bang 1 dén 3 nhém halo;
R? dugc chon tir nhém bao gdm H, Ci.alkyl, OCF3, Cs.sxycloalkyl, OCi.alkyl, OCs.
exycloalkyl;
R? dwoc chon tir nhém bao gdm H, Ci.salkyl, Cs.exycloalkyl, OCs.¢xycloalkyl; trong d6
mdi trong s6 Ciealkyl, Cs.sxycloalkyl, OCs.exycloalkyl ctia nhém R c6 thé dwoc thé
thy y bang 1 dén 3 nhém doc 14ap v6i nhau duge chon tir nhém bao gdm halo, OH, OC;.
salkyl , SCi6alkyl, N(C1.salky)2; va trong d6 mot dén ba nguyén tir cacbon ctia Ci-salkyl
ctia nhém R3 ¢6 thé duogc thay thé ty ¥ bang 1 hoic 2 nhém duge chon tir nhém bao
gdm NH, N(C1.salkyl), O, v S;

R* va R’ d6c 1ap véi nhau dwoc chon tir nhém bao gdm H hoic Ci-ealkyl;
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R? va R* ¢6 thé ciing véi nguyén tir ma ching gén vao dé tao ra vong carboxyclyl c6 3
dén 9 canh thy ¢ c6 thé chira 1 dén 3 nguyén tir khac loai dugc chon tir nhém bao gdbm
N, O, va S; hoac

R? va R5 ¢6 thé ciing nhau tao ra vong hai vong c¢6 3 dén 9 canh tity ¥ c6 thé chtra 1 dén
3 nguyén tir khéc loai duoc chon tir nhém bao gdm N, O, va S;

R® duoc chon tir nhém bao gdm H, Cisalkyl, CN, CFs, OCFs, Cs.sxycloalkyl, OC;.
salkyl, va OCs.exycloalkyl;

R’ dugc chon tir nhém bao gém H va OC;.salkyl;

hodc mudi dugc dung cua né.

2. Hop chét theo diém 1, trong d6
R! dugc chon tir nhém bao gdm:
Cr.salkyl dugc thé thy ¥ bang 1 dén 3 nhém doc 1ap duge chon tir nhém bao gdm
halo, Cs.¢xycloalkyl;
phenyl duoc thé tiy ¥ bang 1 dén 3 nhém doc 13p dwoc chon tir nhém bao gdm
CF3, halo, OCs.sxycloalkyl, v OC1.6alkyl duoc thé thry ¥ bang 1 dén 3 nhém halo,
va,
Cs.exycloalkyl dwoc thé tiry ¥ bang 1 dén 3 nhém halo;
R?1a OCi.alkyl;
R? duge chon tir nhém bao gdm H, Cisalkyl dugc thé tiy § bang OH hoic OCi.ealkyl,
R*1a H;
R31a H;
R? va R? ¢6 thé ciing véi nguyén tir ma ching gén vao dé tao ra vong carboxyclyl c6 3
dén 9 canh tly ¥ c6 thé chra 1 dén 3 nguyén tir khic loai dwgc chon tir nhém bao gdm
N va O; hoac
R? va R’ c6 thé cling nhau tao ra vong hai vong ¢6 3 dén 9 canh tly ¥ c6 thé chira 1 dén
3 nguyén tr khéc loai dugc chon tir nhém bao gém Nva O;
RS duge chon tir nhém bao gdm H, Ci-salkyl, OCi-salkyl, va OCs.sxycloalkyl; va
R dwoc chon tir nhém bao gém H va OCi.ealkyl;

hodc mudi dugc dung cia no.

3. Hop chit theo diém 1 hoic 2, trong d6
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R! dwoc chon tir nhém bao gdm phenyl tity ¥ dugc thé bing nhém dwgc chon tir nhém
bao gdm CF3, OCF;, halo, OCs.sxycloalkyl, vd OCysalkyl thy ¥ dugc thé bang tir mot
dén ba nhém halo;

R? 1a OC;.6alkyl;

R? duogc chon tir nhém bao gdm H, Cy.salkyl thy ¥ duoc thé bing OH hodc OCi.ealkyl;
R*1a H;

R31a H;

R3? va R?* c6 thé ciing v&i nguyén tir ma ching gan vao dé tao ra vong carboxyclyl c6 3
dén 9 canh tiy ¥ c6 thé chira 1 d&n 3 nguyén tir khac loai dwoc chon tir nhém bao gém
N, O; hoac

R3 va R® ¢6 thé cling nhau tao ra vong hai vong ¢6 3 dén 9 Canh tiy ¥ c6 thé chira 1
dén 3 nguyén tir khic loai dwoc chon tir nhém bao gdm N va O;

R® dwoc chon tir nhém bao gbm H, Cisalkyl, OC1salkyl, va OCs.¢xycloalkyl;

R’ dwoc chon tir nhém bao gdm H va OC.ealkyl; va

hodc mudi duge dung cia né.

4. Hop chét theo diém bét ky trong s6 cic diém tir 1 dén 3, trong d6

R! duoc chon tir nhém bao gdm phenyl tity ¥ dugc thé bang nhém duoc chon tir nhém
bao gdbm CFs, OCFs3, F, va metoxy;

R? duoc chon tir nhém bao gdm metoxy hoic etoxy;

R? duoc chon tir nhém bao gdm H, 2-hydroxymetyl, metoxymetyl, 1-hydroxyetyl;
R*1a H;

R31a H;

hodc

R3 12 etyl, va R3 va R* cling nhau tao thanh vong spiroxyclic;

hoidc

R? 12 etyl hodc metoxymetyl, va R? va R cling nhau tao thanh vong hai vong;

R® duoc chon tir nhém bao gdm H, metyl, metoxy, etoxy, propoxy, va
xyclylpropyloxy; va

R’ dugc chon tir nhém bao gdm H va metoxy;

hodc mudi dugc dung ctia né.
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5. Hop chét theo diém bét ky trong sb céc diém tir 1 dén 4 trong d6
YIaCHvaAlaN;

R! ciing vé6i L 12 nhém dugc chon tir nhém bao gém phenyl, 4-clorophenyl, 4-
florophenyl, 4-metoxyphenyl, 4-isopropoxyphenyl, 4-triflorometylphenyl, 4-
diflorometoxyphenyl, 4-xyclopropoxyphenyl, benzyl, 2-florobenzyl, phenyletyl;
R? 12 metoxy ho#c etoxy;

R R*va R’ déu la H;

R® 14 H, metyl, metoxy, hoic etoxy; va

R’ 1a H;

hodc mudi dugce dung cua nd.

6. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 4 trong d6

Y 1a CH va A 1a CH; |

R! cling véi L 12 nhém duoc chon tir nhém bao gdm phenyl, 4-clorophenyl, 4-
florophenyl, 4-metoxyphenyl, 4-triflorometylphenyl, xyclopentyl, xyclohexyl, benzyl,
2-florobenzyl, phenyletyl;

R? 1a metoxy hoic etoxy;

R} R*vaR’déula H;

R® 12 H, metyl, metoxy hoic etoxy; va

R’1a H;

hodc mudi dugc dung cua né.

7. Hop chét theo diém bat ky trong s§ cdc diém tir 1 dén 4 trong d6

Y laNva AlaCH;

R! cling véi L 1a nhém duoc chon tir nhém bao gdm phenyl, va 4-florophenyl;
R? 1a metoxy;

R? duoc chon tir nhém bao gém H, 2-hydroxymetyl, va hydroxyetyl,

R*1a H;

R31a H;

R? va R* ¢6 thé ciing nhau tao thanh vong spiroxyclic;

hoidc

R? va R’ ¢6 thé ciing nhau tao thanh vong hai vong;
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R® dugc chon tir nhém bao gém H va metoxy; va
R71a H;

hodc mudi dugce dung ciia né.

8. Hop chit theo diém bt ky trong s c4c diém tir 1 dén 3, trong d6

trong dé

YIaCHvaAlaN;

R! ciing véi L 12 nhém dwogc chon tir nhém bao gdm propyl, isopropyl, isobutyl,
xyclopropylmetyl, xyclobutylmetyl, 2,2-dimetylpropyl, 1-xyclopropyletyl, va 2-
xyclopropyletyl;

R? 12 metoxy;

R3 R*vaR’ déula H;

RS dwoc chon tir nhém bao gém H, metyl, va metoxy; va

R71a H;

hoac mudi dugc dyng ctia né.

9. Hop chét theo diém bat ky trong sb cic diém tir 1 dén 3 trong d6

trong d6

YI1aCHva AlaCH;

R! ciing véi L 12 nhém duoc chon tir nhém bao gdm etyl, propyl, isopropyl, isobutyl,
xyclopropylmetyl, xyclobutylmetyl, 2,2-dimetylpropyl, 1-metylxyclopropylmetyl, 1-
florometylxyclopropylmetyl, 1-xyclopropyletyl, 2-xyclopropyletyl, xyclopentyl,
xyclohexyl, 2,2-difloroxyclobutylmetyl, 3,3-difloroxyclobutylmetyl, 3-
(triflorometyl)xyclobutylmetyl, va 3,3,3-trifloro-2-metyl-propyl;

R? 12 metoxy;

R3 R*vaR’déula H;

RS dugc chon tir nhém bao gém H, metyl, va metoxy; va

R’ 1a H;

hogdc mudi dugc dung cua né.
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10. Hop chét theo diém 1, dwoc chon tir nthém bao gbm hop chét bit ky trong s céc hop

chét tir 1 dén 87 trong Bang dudi day:
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Céu triic .
Tén hop chat

[4-(6-Amino-4-metoxy-pyridin-3-

(0]
F N
B N/\ 1)-piperazin-1-yl]-[5-(4-floro-
@Of\g} (o yD)-pip ylI-[5-(
O\CH3 0
C

SN
QNHZ phenoxy)-4-metoxy-pyridin-2-
" yl]-metanon
o) (6-Amino-4-metyl-3',4',5',6'-
FO Ol tetrahydro-2'H-[3,4'-bipyridinyl-
Z AN
© PN 1'-y1)-[5-(4-floro-phenoxy)-4-
“CH, H,C 7 NH,

metoxy-pyridin-2-yl]-metanon

CH 0 (6-Amino-3'4",5',6'-tetrahydro-

] 3
O\OJC\HLN 2'H-[3,4']bipyridinyl-1"-yl)-(4-
o N NN

metoxy-5-phenoxy-pyridin-2-yl)-

d NH, metanon
- gHa/ 0 (6-Amino-4-metoxy-3',4',5',6'-
@\ EN([L” R tetrahydro-2'H-[3,4"Tbipyridinyl-
° @ " 1'-y1)-[5-(4-floro-phenoxy)-4-
zHa 2 metoxy-pyridin-2-yl]-metanon
0
,/\N | NS [4-(6-Amino-4-metoxy-pyridin-3-
N7 | N = yl)-piperazin-1-yl]-(4-metoxy-5-
H,N \ ?CH Hso’o | phenoxy-pyridin-2-yl)-metanon
3
oH, o [4-(6-Amino-pyridazin-3-yl)-

0 A N iperidin-1-yl]-[5-(4-isopropoxy-

phenoxy)-4-metoxy-pyridin-2-

ZNH,
yl]-metanon
HOL [(R)-4-(6-Amino-4-metyl-
: N N pyridin-3-yl)-2-hydroxymetyl-
N N Z o piperazin-1-yl]-[5-(4-floro-
HN S So, we© Q phenoxy)-4-metoxy-pyridin-2-
F

yl]-metanon
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[7-(6-Amino-4-metoxy-pyridin-3-
yl)-4,7-diaza-spiro[2,5]oct-4-y1]-
(4-metoxy-5-phenoxy-pyridin-2-

yl)-metanon

[7-(6-Amino-4-metoxy-pyridin-3-
yl)-4,7-diaza-spiro[2,5]oct-4-yl]-
[5-(4-floro-phenoxy)-4-metoxy-

pyridin-2-yl]-metanon

10

(6-Amino-4-metyl-3',4',5',6'-
tetrahydro-2'H-[3,4"]bipyridinyl-
1'-yl)-(4-metoxy-5-phenoxy-
pyridin-2-yl)-metanon

11

[4-(6-Amino-5-metoxy-pyridazin-
3-yl)-piperidin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

12

[4-(6-Amino-pyridin-3-yl)-
piperazin-1-yl]-[4-metoxy-5-(4-
metoxy-phenoxy)-pyridin-2-yl]-

metanon

13

[4-(6-Amino-pyridin-3-yl)-
piperazin-1-yl1]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

14

(6-Amino-3'4",5',6'-tetrahydro-
2'H-[3,4'Tbipyridinyl-1'-y1)-[5-(4-
floro-phenoxy)-4-metoxy-

pyridin-2-yl]-metanon

-168-
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15

CH, o

[4-(6-Amino-pyridin-3-yl)-
piperazin-1-yl]-(4-metoxy-5-
phenoxy-pyridin-2-yl)-metanon

16

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-(4-metoxy-5-
phenoxy-pyridin-2-yl)-metanon

17

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-

yl]-metanon

18

[(R)-4-(6-Amino-4-metyl-
pyridin-3-yl)-2-hydroxymetyl-
piperazin-1-yl]-(4-metoxy-5-
phenoxy-pyridin-2-yl)-metanon

19

(6-Amino-4-metoxy-3',4",5",6'-
tetrahydro-2'H-[3,4'bipyridinyl-
1'-yD)-[5-(2-floro-benzyloxy)-4-

metoxy-pyridin-2-yl]-metanon

20

[(R)-4-(6-Amino-pyridin-3-yl)-2-
hydroxymetyl-piperazin-1-yl]-[5-
(4-ﬂoro-phenoxy)—4-inetoxy-
pyridin-2-yl]-metanon

21

[4-(6-Amino-5-metoxy-pyridazin-
3-yD)-piperidin-1-yl]-(4-metoxy-
5-phenoxy-pyridin-2-yl)-metanon

-169-
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CH, CH,8 0 (6-Amino-3',4',5',6"-tetrahydro-
) °\©\° YN 2'H-[3,4'Tbipyridinyl-1'-y1)-[4-
N N
° N metoxy-5-(4-metoxy-phenoxy)-
=
N pyridin-2-yl]-metanon
CH, (0] . IR
5 (6-Amino-4-metoxy-3',4',5',6'-
= N
| tetrahydro-2'H-[3,4']bipyridinyl-
» ©\O\N § 11y4 5hpy Y
V_ _ _ t _8_ _
0 = y1)-(4-metoxy-5-phenoxy
CH, pyridin-2-yl)-metanon
(6-Amino-4-metoxy-3',4',5',6'-
)F{©\OH3 i o tetrahydro-2'H-[3 4']bipyridinyl-
F N s
24 AN Q 1'-y1)-[4-metoxy-5-(4-
|
N7 NH, triflorometyl-phenoxy)-pyridin-2-
yl]-metanon
R N s N [4-(6-Amino-pyridazin-3-yl)-
N ? o
= iperidin-1-y1]-(5-
’s v pip yll(
Jd % xyclobutylmetoxy-4-metoxy-
{ HC pyridin-2-yl)-metanon
o N (6-Amino-4-metoxy-3'4,5'6-
Nl \ /N | tetrahydro-2'H-[3,4'Tbipyridinyl-
26 \_/ Q 1'-yl)-[4-metoxy-5-(1-metyl-
HyC o CH, . g
ﬁ/\ ’ C,O xyclopropylmetoxy)-pyridin-2-
yl]-metanon
s
O\E o) [(R)-4-(6-Amino-4-metoxy-
; N 1
N X ridin-3-yl)-2-metoxymetyl-
” Q ® @ Py y ymety
N~ | 0 piperazin-1-yl]-(4-metoxy-5-
X 0
HN ? H,C phenoxy-pyridin-2-yl)-metanon
CH,
I g“a/ 0 (6-Amino-4-metoxy-3',4',5',6'-
N
- Q M tetrahydro-2'H-[3,4'Tbipyridinyl-
0 SN
0 A 1'-y])-[4-metoxy-5-(4-metoxy-
CH, 2 phenoxy)-pyridin-2-yl]-metanon
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Q =N (6-Amino-4-metoxy-3',4',5',6'-
N \ / NH,
N= tetrahydro-2'H-[3,4']bipyridinyl-
29 \ Q
Q\O S CH, 1'-yl)-(5-xyclohexyloxy-4-
H,C' metoxy-pyridin-2-yl)-metanon
(6-Amino-4-metoxy-3',4',5',6'-
N
. B TN ~y tetrahydro-2'H-[3,4'Tbipyridinyl-
F/EDA 1o © 7 NH, 1'-y1)-[5-(4-floro-benzyloxy)-4-
s metoxy-pyridin—2—yl]-métanon
Fr H, o [4-(6-Amino-pyridazin-3-yl)-
31 FJ@O “ N piperidin-1-yl]-[4-metoxy-5-(4-
N
° N| j triflorometyl-phenoxy)-pyridin-2-
N yl]-metanon
y gHs 0 [4-(6-Amino-pyridazin-3-yl)-
7 piperidin-1-yl]-[5-(4-cloro-
32 N
© phenoxy)-4-metoxy-pyridin-2-
yl]-metanon
O —N . IR
N O (6-Amino-4-metoxy-3',4',5',6'-
- \N\ tetrahydro-2'H-[3,4']bipyridinyl-
/ Q
Qo \CH3 1'-yl)-(5-xyclopentyloxy-4-
o}
H,C metoxy-pyridin-2-yl)-metanon
o N=N ,
N NH . D
Ne O—U 2 | [4-(6-Amino-pyridazin-3-yl)-
34 \ / piperidin-1-y1]-(5-isobutoxy-4-
HSC\éH\O Hso'o metoxy-pyridin-2-yl)-metanon
(o] —N . I
N N L), (6-Amino-4-metoxy-3',4',5',6'-
35 ) g tetrahydro-2'H-[3,4']bipyridinyl-1'-
CH, yl)-(5-xyclopropylmetoxy-4-

metoxy-pyridin-2-yl)-metanon
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36

[3-(6-Amino-4-metoxy-pyridin-3-
y1)-3,8-diaza-bixyclo[3,2,1]oct-8-
y1]-[5-(4-floro-phenoxy)-4-

metoxy-pyridin-2-yl]-metanon

37

(6-Amino-4-metoxy-3',4",5',6'-

tetrahydro-2'H-[3,4'Tbipyridinyl-1'-

yl)-(5-isobutoxy-4-metoxy-
pyridin-2-yl)-metanon

38

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(4-
xyclopropoxy-phenoxy)-4-

metoxy-pyridin-2-yl]-metanon

39

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(4-floro-
benzyloxy)-4-metoxy-pyridin-2-

yl]-metanon

40

[(R)-4-(6-Amino-4-metoxy-
pyridin-3-y1)-2-hydroxymetyl-
piperazin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-yl]-

metanon

41

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-1'-
yD-(5-benzyloxy-4-metoxy-

pyridin-2-yl)-metanon

42

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[4-metoxy-5-(4-
metoxy-phenoxy)-pyridin-2-yl]-

metanon

-172-
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43

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4'Tbipyridinyl-1'-
yD)-[5-(3,3-diflo-
xyclobutylmetoxy)-4-metoxy-

pyridin-2-yl]-metanon

44

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-1'-
y1)-(4-metoxy-5-propoxy-pyridin-

2-yl)-metanon

45

[4-(6-Amino-4-metoxy-pyridazin-
3-yl)-piperidin-1-yl]-(4-metoxy-5-
phenoxy-pyridin-2-yl)-metanon

46

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-1'-
yD)-[5-(2-xyclopropyl-etoxy)-4-

metoxy-pyridin-2-yl]-metanon

47

(1R)-1-[(2R)-4-(6-amino-4-
metoxypy_ridin—3-yl)—.1-(5 -
phenoxypyridin-2-
carbonyl)piperazin-2-yl]etan-1-ol

48

[3-(6-Amino-4-metoxy-pyridin-3-
y1)-3,8-diaza-bixyclo[3,2,1]oct-8-
yl]-(4-metoxy-5-phenoxy-pyridin-

2-yl)-metanon

49

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4']bipyridinyl-1'-
y1)-(4-metoxy-5-phenetyloxy-
pyridin-2-yl)-metanon

-173-
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50

(6-Amino-4-metoxy-3',4',5",6'-
tetrahydro-2'H-[3,4'Tbipyridinyl-1'-
yD)-(5-xyclobutylmetoxy-4-

metoxy-pyridin-2-yl)-metanon

51

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(4-diflometoxy-
phenoxy)-4-metoxy-pyridin-2-yl]-

metanon

52

[(R)-4-(6-Amino-4-metoxy-
pyridin-3-yl)-2-metoxymetyl-
piperazin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-yl]-

metanon

53

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl]-[5-(2-floro-
benzyloxy)-4-metoxy-pyridin-2-

yl]-metanon

54

(1S)-1-[(2R)-4-(6-amino-4-
metoxypyridin-3-yl)-1-(5-
phenoxypyridin-2-
carbonyl)piperazin-2-yl]etan-1-ol

55

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4'Tbipyridinyl-1'-
y1)-[5-(2,2-dimetyl-propoxy)-4-

metoxy-pyridin-2-yl]-metanon

56

[4-(6-Amino-5-metoxy-pyridazin-
3-yl)-piperidin-1-yl]-[4-metoxy-5-
(4-metoxy-phenoxy)-pyridin-2-

yl]-metanon

-174-
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57

[4-(6-Amino-4-metoxy-pyridin-3-
yl)-pipérazin'-l—yl]-(S - |
xyclopropylmetoxy-4-metoxy-
pyridin-2-yl)-metanon

58

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-y1]-(5 -xyclohexyloxy-

4-metoxy-pyridin-2-yl)-metanon

59

[(S)-4-(6-Amino-4-metoxy-
pyridin-3-yl)-2-hydroxymetyl-
piperazin-1-yl]-[5-(4-floro-
phenoxy)-4-metoxy-pyridin-2-yl]-

metanon

60

(6-Amino-4-metoxy-3',4',5',6'-
tetrahydro-2'H-[3,4'Tbipyridinyl-1'-
yl)-[5-(1-ﬂometyl-
xyclopropylmetoxy)-4-metoxy-

pyridin-2-yl]-metanon

61

(6-Amino-4-metoxy-3',4',5'",6'-
tetrahydro-2'H-[3,4']bipyridinyl-1'-
y1)-(5-etoxy-4-metoxy-pyridin-2-

yl)-metanon

62

[4-(6-Amino-pyridazin-3-yl)-
piperidin-1-yl1]-[5-(2-xyclopropyl-
etoxy)-4-metoxy-pyridin-2-yl]-

metanon

63

0

[7-(6-Amino-4-metoxy-pyridin-3-
yl)-3-oxa-9-aza-bixyclo[3,3,1]non-
9-yl]-(4-metoxy-5-phenoxy-
pyridin-2-yl)-metanon

-175-
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o [(R)-4-(6-Amino-4-metoxy-
e @\ /Nl %HSC\ pyridin-3-yl1)-2-hydroxymetyl-
oYy N iperazin-1-yl]-(4-metoxy-5-
! | p1p
~ AN :
CH, N NH, phenoxy-pyridin-2-yl)-metanon
(@] —N . 1AY &Y £
N N O ), (6-Amino-4-metoxy-3',4',5",6'-
. { \/ g tetrahydro-2"H-[3,4"Tbipyridinyl-1'-
H.C \
5 S CH, yD)-[5-((S)-1-xyclopropyl-etoxy)-
{ H,C 4-metoxy-pyridin-2-yl]-metanon
o OH [(S)-4-(6-Amino-4-metoxy-
N : 1
» @\ i | N/\N HyCs pyridin-3-yl)-2-hydroxymetyl-
0 = | piperazin-1-yl]-(4-metoxy-5-
N
CH,§ SNTONH, phenoxy-pyridin-2-yl)-metanon
(@] —N . VAY &Y LN
N L), (6-Amino-4-metoxy-3'4',5',6'-
N= tetrahydro-2'H-[3,4']bipyridinyl-1'-
o7 K b ¢ O\CH 1)-(5-isopropoxy-4-metoxy-
Jd % 3 y Propoxy y
HC ¢ pyridin-2-yl)-metanon
0 = [4-(6-Amino-pyridazin-3-yl)-
N N /N
N= piperidin-1-yl]-(4-metoxy-5-
68 \ 7/ -
@\/\o % phenetyloxy-pyridin-2-yl)-
HC metanon
=N . .
) ] N = [4-(6-Anuno-pyr1daz1n—3-yl)—
6 \ piperidin-1-y1]-[5-(2,2-dimetyl-
o o % propoxy)-4-metoxy-pyridin-2-yl]-
H,C CH, G metanon '
O = . . .
N N L), [4-(6-Amino-pyridazin-3-yl)-
= iperidin-1-yl]-[4-metoxy-5-(1-
0 \ ) p1p y y

metyl-xyclopropylmetoxy)-

pyridin-2-yl]-metanon
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[4-(6-Amino-pyridazin-3-yl)-

71 \ / piperidin-1-yl1]-(4-metoxy-5-
no—"° e propoxy-pyridin-2-yl)-metanon
R N \_'\; NH, (6-Amino-4-metoxy-3',4',5',6'-
Y \N‘/ ; tetrahydro-2'H-[3,4']bipyridinyl-1'-
H,G \
J % CH, yD)-[5-((R)-1-xyclopropyl-etoxy)-
H,C 4-metoxy-pyridin-2-yl]-metanon
CH 0 [4-(6-Amino-4-metyl-pyridazin-3-
) Y oH, y1)-piperidin-1-yl]-(5-
V/\O N N/ | xyclopropylmetoxy-4-metoxy-
N ONR, pyridin-2-yl)-metanon
N \:’j w, | [4-(6-Amino-pyridazin-3-yD)-
5 \N\/ piperidin-1-y1]-[5-((S)-1-
H,C _
</‘~o 5 xyclopropyl-etoxy)-4-metoxy-
H,C pyridin-2-yl]-metanon
PN AN [4-(6-Amino-pyridazin-3-yl)-
75 F /©/0 | XN X piperidin-1-yl]-[4-metoxy-5-(4-
F/\;O 0 AN N triflorometoxy-phenoxy)-pyridin-
ot ° 2-yl]-metanon
o, o (™ [(R)-4-(6-Amino-pyridin-3-yl)-2-
OF , N hydroxymetyl-piperazin-1-yl]-(4-
76 N LN .
o SN metoxy-5-phenoxy-pyridin-2-yl)-
Z NH, metanon
CH, CH, 0 /QOH [(R)-4-(6-Amino-pyridin-3-y1)-2-
o) 0 : :
7 - -1-v11-14-
. \O\ $! L | hydroxymetyl-piperazin-1-y1]-[4
o SN metoxy-5-(4-metoxy-phenoxy)-
=
NH

pyridin-2-yl]-metanon
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[4-(6-Amino-pyridazin-3-yl)-

78 piperidin-1-yl1]-[5-(phenoxy)-4-
etoxy-pyridin-2-yl]-metanon
o, 5 (?-f&nvﬁn'o-4-xyclopm};:>oxy-
©\o AN o /A 3'4'5',6'-tetrahydro-2'H-
79 o AN N [3,4'Tbipyridinyl-1'-y1)-[5-
N7 NH, (phenoxy)-4-metoxy-pyridin-2-
yl]-metanon
CH,@ 0 _ .
©\o :@2‘\'\‘ 0 cH, [4-(6-Amino-4-etoxy-pyridazin-3-
80 o AN O\H)j\ yl)-piperidin-1-yl]-[4-metoxy-5-
N\* NH, (phenoxy)-pyridin-2-yl]-metanon
(CHs o [4-(6-Amino-pyridazin-3-yl)-
. F@" NN piperidin-1-y1]-[5-(4-floro-
o Ny phenoxy)-4-etoxy-pyridin-2-yl]-
7S, metanon ‘
rCHs o [3-(6-Amino-pyridazin-3-yl)-8-
. F\QO i T N X aza-bixyclo[3,2,1]oct-8-yl]-[4-
o N etoxy-5-(4-floro-phenoxy)-
7N, pyridin-2-yl]-metanon
. cH, o 6-(1-{4-Metoxy-5-[4-
83 Ej\@\(’) i I N " (triflorometyl)phenoxy]pyridin-2-
° /N carbonyl}piperidin-4-yl)-5-
H,C NH,
metylpyridazin-3-amin
4-Metoxy-5-[1-(4-metoxy-5-
gHs AW {[trans-3-
84 F D/\o NN | :N (triflorometyl)xyclobutyl]-
F>|]= v e metoxy }pyridin-2-carbonyl)-

piperidin-4-yl]pyridin-2-amin
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4-Metoxy-5-[1-(4-metoxy-5-

CH, 0
N o {[(cis-3-(triflorometyl)-
85 - >(D/\o N B xyclobutyl]metoxy }-pyridin-2-
=
FF (CPHS ik carbonyl)piperidin-4-yl]pyridin-2-
amin
CHy 0 . :
! _ 4-Metoxy-5-(1-{4-metoxy-5-[(2)-
HsG IN 3,3,3-trifloro-2-metylpropoxy]-
36 X Ny ylprop
] ? NN pyridin-2-carbonyl } piperidin-4-
’ L, yDpyridin-2-amin
™ 5-(1-{5-[(2,2-Difloroxyclobutyl)-
=
Il metoxy]-4-metoxy-pyridin-2-
g7 ~ N . y y-PY
~ . | carbonyl }-piperidin-4-yl)-4-
¢ o HH,

metoxypyridin-2-amin

11. Mubi duoc dung ctia hop chit theo diém 10.

12. Dugc phdm chtra hop chét bt ky trong s6 cc hop chét theo diém bat ky trong sd

cic diém tir 1 dén 10, hodc mudi duoc dung ciia né, va tiy y chira thém ti dwoc duoc

dung.

13. Hop chét theo diém 1, duoc chon tir nhém bao gom:

metoxy-pyridin-2-yl]-metanon;

yl)-metanon;

pyridin-2-yl]-metanon;

phenoxy)-pyridin-2-yl]-metanon;

-179-

[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5 -(4-isopfopoxy-phenoxy)-4—
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-(4-metoxy-5-phenoxy-pyridin-2-
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-floro-phenoxy)-4-metoxy-

[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[4-metoxy-5-(4-triflorometyl-



51586 | 180/181

[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-cloro-phenoxy)-4-metoxy-
pyridin-2-yl]-metanon;
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-xyclopropoxy-phenoxy)-4-
metoxy-pyridin-2-yl]-metanon; ’ | ’
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-floro-benzyloxy)-4-metoxy-
pyridin-2-yl]-metanon;
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[4-metoxy-5-(4-metoxy-phenoxy)-
pyridin-2-yl]-metanon;
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-y1]-[5-(4-diflometoxy-phenoxy)-4-
metoxy-pyridin-2-yl]-metanon;
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(2-floro-benzyloxy)-4-metoxy-
pyridin-2-yl]-metanon;
[4-(6-Amino-pyridazin-3-yl)-piperidin- 1-yl]-[4-metoxy-5 -(4-triﬂofomet0xy-
phenoxy)-pyridin-2-yl]-metanon;
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(phenoxy)-4-etoxy-pyridin-2-
yl]-metanon;
[4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-floro-phenoxy)-4-etoxy-
pyridin-2-yl]-metanon;
[4-(6-Amino-4-metyl-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-floro-phenoxy)-4-
metoxy-pyridin-2-yl]-metanon,
[4-(6-Amino-4-metyl-pyridazin-3-yl)-piperidin-1-yl]-(4-metoxy-5-phenoxy-
pyridin-2-yl)-metanon, _ A ‘
[4-(6-Amino-4-metoxy-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-floro-phenoxy)-4-
metoxy-pyridin-2-yl]-metanon,
[4-(6-Amino-4-metoxy-pyridazin-3-yl)-piperidin-1-yl]-[4-metoxy-5-(4-
triflorometyl-phenoxy)-pyridin-2-yl]-metanon,
[4-(6-Amino-4-metoxy-pyridazin-3-yl)-piperidin-1-yl]-[4-metoxy-5-(4-metoxy-
phenoxy)-pyridin-2-yl]-metanon,
[4-(6-Amino-4-etoxy-pyridazin-3-yl)-piperidin-1-yl]-[4-metoxy-5-(phenoxy)-
pyridin-2-yl]-metanon,
5-Etoxy-6-(1-{4-metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-

carbonyl }piperidin-4-yl)pyridazin-3-amin, va
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6-(1-{4-Metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-carbonyl } piperidin-4-
yl)-5-metylpyridazin-3-amin.

14. Mudi duoc dung ctia hop chét theo diém 13.

15. Hop chit 13 [4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-isopropoxy-
phenoxy)-4-metoxy-pyridin-2-yl]-metanon. |

16. Hop chit 13 [4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-(4-metoxy-5-phenoxy-
pyridin-2-yl)-metanon.

17. Hop chét 13 [4-(6-Amino-pyridazin-3-yl)-piperidin-1-y1]-[5-(4-floro-phenoxy)-4-

metoxy-pyridin-2-yl]-metanon.

18. Hop chét 13 [4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(4-diflometoxy-
phenoxy)-4-metoxy-pyridin-2-yl]-metanon. | o

19. Hop chit 1a [4-(6-Amino-pyridazin-3-yl)-piperidin—1—y1]—[4-met0xy-5-(4-'

triflorometoxy-phenoxy)-pyridin-2-yl]-metanon.

20. Hop chét 1a [4-(6-Amino-pyridazin-3-yl)-piperidin-1-yl]-[5-(phenoxy)-4-etoxy-

pyridin-2-yl]-metanon.

21. Hop chit 1a 5-Etoxy-6-(1-{4-metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-
carbonyl }piperidin-4-yl)pyridazin-3-amin.

22. Hop chit 1a 6-(1-{4-Metoxy-5-[4-(triflorometyl)phenoxy]pyridin-2-
carbonyl } piperidin-4-yl)-5-metylpyridazin-3-amin.
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