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hodc muoi dugc dung cia no, trong do, cac phan tir thé nhu dugce xac dinh trong ban mo ta.
Ngoai ra, sang ché dé cap dén duoc pham chira hgp chat nay hodc muoi dugc dung cua no.



27922

Linh vwe ky thuit dwge dé cap

Sang ché d& cap dén hop chat, cu thé 13 hop chit co tac dung e ché protein
kinaza C va cAc tautome va cac chat ddng phén lap thé cta ching, va cdc mudi dugce
dung‘ ctia chiing, ché phdm chira hop chét nay cing voi cac chét mang dugc dung, va
cac hop chét nay, mot minh hoic két hop véi it nhat mot chét c6 hiéu qua diéu tri bénh
bd suﬁg, dé sir dung trong phong hodc diéu tri bénh ung thu. Ngoai ra, sang ché con dé

cap dén duoc phdm chira hop chét nay.

Tinh trang k¥ thuit ciia sing ché

Bénh ung thu hic mac 14 bénh ung thu 4c tinh vé& méit nguyén phat phd bién
nhat & ngudi trudng thanh. Cac chét irc ché protein kinaza nhét dinh duoc mo ta trong
céc cong bd don sang ché qudc té s6 WO 02/38561 va WO 2008/106692. Mot chit e
ché protein kinaza C (PKC: protein kinaza C), sotrastaurin, da dugc chirng minh 14 c6
hoat dong khang cac isotyp PKC nhét dinh va hién nay méi chi dugc chirng minh 1a trc
ché chon loc su sinh trudng cua cac té bao ung thu hic mac mang cac dot bién GNAQ
bang cich nhim dich cac con dudong PKC/ERK 1/2 va PKC/NF-xB (xem, X. Wu, et al
trong Mol. Cancer Ther., Vol. 11, céc trang 1905-1914, 2012). Thitr nghiém 1dm sang
nghién ciru viée st dung sotrastaurin d& diéu tri cic bénh nhan c6 bénh ung thu héc
mac dang c6 nhiing tién trién. Tuy nhién, van tdn tai nhu ciu chira dugc dap tng la tao
ra cac chét e ché PKC thé hé tiép theo dé diéu tri bénh ung thu hic mac ma c6 hiéu
qua dugc cai thién & cac luong liéu dung thip hon dé thu duoc sy suy thoai khdi u,
hiéu llfc, hoat tinh hERG, su hép thu, kha niang dung nap qua duong da day-rudt, va
tinh chon loc kinaza duogc cai thién.

Bénh ung thu lympho t& bio B 16n lan téa (DLBCL) dai dién cho nhénh phu
(subtype) phd bién nhét ctia bénh ung thu lympho 4c tinh va di thé v& bidu hién hinh
thai, sinh hoc va 1am sang. Chét trc ché PKC, sotrastaurin (AEB071), da dugc chung
minh 12 e ché chon loc su sinh trudng cua cac té bao DLBCL mang dot bién CD79
(xem T. Naylor, et al trong Cancer Res., Vol. 71(7), 2643-2653, 2011). Ngoai ra,
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nghién ctru ndy ciing goi ¥ ring sotrastaurin thé hién tac dong hiép ddng quan trong
khi két hop vé6i chit rc ché mTor, everolimus (Afinitor™). Thir nghiém 1am sang
nghién ctru viée sir dung sotrastaurin dé diéu tri cho cac bénh nhan mic DLBCL mang
d6t bién CD79 dang c6 nhiing tién trién. Tuy nhién, van tOn tai nhu cau chua dugc dép
g vé viéc dua ra cac chit (¢ ché PKC thé hé tiép theo dé diéu tri DLBCL c6 hiéu
quéa dwoc cai thién voi luong lidu ding thip hon dé dat duoc su suy thoai khéi u, hiéu
lyc, dic tinh duge dong hoc, su hép thy, kha ning dung nap qua duong da day-rudt va

tinh chon loc kinaza dugc cai thién.

Ban chit ky thuit ciia sang ché

Muc dich ctia sang ché 1a dé xuét hop chit c6 cong thic (II):

R2

R3

R4

RSP

R5d

R7
(II)

hodc mudi duge dung cua no,
trong do:
X'1a N hoac CR;

mdi R, R%, R® va R* doc 14p 1a H, *H, halo, hydroxy (-OH), C,; alkoxy, Ci.3
haloalkyl hodc C,; alkyl, C;.; alkyl dd néu tiy y dugc thé bang hydroxy, halo, C;.3
alkoxy hodc C;_; haloalkoxy;

R’ 1a H, *H, CH;, CH,F, CHF,, CF;, CH,0H, C alkyl, C;_ alkyl da néu tuy y
dugc thé béng F, OH, C,_; alkoxy ho#c C,.; haloalkoxy;

mdi R* va R doc 14p 1a H, *H, C,; alkyl, C; alkyl dd néu tuy y dugc thé
bing F, OH, C,.; alkoxy hodc R* va R® dugc nbi v6i nhau tao thanh nhém tao ciu

metylen hoéc etylen;
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mdi R va R* doc 14p 1a H, *H, F, -OH, C, alkoxy, C,; alkyl, C, alkyl da
néu tuy y dugc thé béng F, OH hoac C,_; alkoxy hoac R*vaR* duoc ndi voi nhau tao
thanh nhém tao ciu -CH,-O-, metylen, hodc etylen;

mdi RS, R” va R® doc 14p duogce chon tir H, 2H, halo, C,.; alkyl, C;3 haloalkyl, C;.
3 alkoxy, C;3 haloalkoxy, Cj.; xycloalkyl va heteroxyclyl 4-7 canh c6 tir 1 dén 3
nguyén tir khac loai duoc chon tir N, O va S, C,.3 alkyl da néu ty y dugc thé bang F,
OH, C,_; alkoxy, hodc C,_; haloalkoxy; hoac

trong d6 R® va R® tay y tao thanh vong heterobixyclic hodc vong carbobixyclic
no mét phan véi vong heteroaryl, vong heterobixyclic hoic vong carbobixyclic da néu
tuy y duoc thé béng 1 dn 3 nhém duge chon tir: 2H, halo, C;; haloalkyl, C,.5 alkoxy,
C1.3 haloalkoxy, Cs.; xycloalkyl va heteroxyclyl 4-7 canh ¢6 1 dén 3 nguyén ttr khac
loai dugc chontir N, O va S.

Theo phuong an dugc uu tién,
X 1a N hodc CR;

mdi R, R%, R® va R* doc 1ap 1a H, *H, halo, hydroxy (-OH), C, alkoxy, C;3
haloalkyl hodc C,.3 alkyl, C;.; alkyl dd néu tiy y dwoc thé bing mot dén hai trong sb
hydroxy, halo, C.3 alkoxy hodc C,.; haloalkoxy;

R’ 14 -H, *H, CH;, CH,F, CHF,, CF;, CH,OH, CH,-O-C,; alkyl hoic CH,-O-
Ci.3 haloalkyl, C;; alkyl d3 néu tuy y dugc thé béng F, OH, C,; alkoxy hodc Ci;
haloalkoxy;

mdi R*® va R™ doc lap 1a H, *H, C,; alkyl, C,; alkyl da néu tay y dugc thé
béng F, OH, C,; alkoxy hodc R® va R duogc ndi v6i nhau tao thanh nhom tao clu
metylen hodc etylen;

mdi R va R* doc 1ap 1a H, 2H, F, -OH, C, alkyl, hoic C,_ alkoxy, C,.; alkyl
d3 néu tity y duoc thé bang F, OH hoidc C,_; alkoxy hodc R*® va R’ ¢ duge ndi v6i nhau
tao thanh nhom tao cau -CH,-O-, metylen, hodc etylen; va

mdi RS, R7 vaR® doc 1ap dugce chon tir H, ’H, halo, Ciz alkyl, Cy_3 haloalkyl, C,.
;3 alkoxy, C;; haloalkoxy, C;; xycloalkyl va heteroxyclyl 4-7 canh co tir 1 dén 3
nguyén t khéc loai duge chon tt N, O va S, Cy3 alkyl da néu tuy y dugc thé br?lng F,
OH, C,.; alkoxy, hodc C;_; haloalkoxy; hodc

trong d6 R® va R® tiy ¥ tao thanh vong heterobixyclic hodc vong carbobixyclic

no mét phin véi vong heteroaryl, vong heterobixyclic hodc vong carbobixyclic da néu
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tiy ¥ duoc thé bing 1 dén 3 nhom duoc chon tir: ’H, halo, C,.; haloalkyl, C;.; alkoxy,
C..; haloalkoxy, Cs_; xycloalkyl va heteroxyclyl 4-7 canh c6 1 dén 3 nguyén tir khac
loai dugc chon tir N, O va S.

Theo khia canh khéc, sang ché dé xuit duoc phim chira hop chit c6 cong thirc
(IT) hoac mudi dugce dung ctia n6 va it nhét mot chét mang hodc ta dugc dugce dung.

‘Hop chét theo sang ché hitu ich dé didu tri cac rdi loan lién quan dén protein
kinaza C, cu thé 14 cac rdi loan lién quan dén cac dang dong phéan alpha va/hogc theta
(PKCa/0) cta protein kinaza C.

Do d6, sang ché dé xuit hop chit ¢6 cong thire (IT) hoic mudi duge dung ctia
né, dé st dung trong diéu tri bénh ung thu, bao gém, vi dy, bénh ung thu hic tb, bénh
ung thu hic mac, bénh ung thu lympho, bénh ung thu lympho t& bao B 16n lan tda
(DLBCL) va cac bénh ung thu khéng ibrutinib.

Theo mdt khia canh khéc, sang ché dé xuit hop chét c6 cong thire (II) hodc
mudi duge dung ctia né dé sir dung trong diéu tri cac ri loan lién quan dén mién dich,

duoc chon tir bénh tu mién, phan tmg di g va thai ghép mo.

MBS ta vin tit cac hinh vé

Fig. 1 12 dd thj biéu thi hop chit theo vi du 2 giam ting sinh khdi u & cic manh
di ghép bénh ung thu hic mac 92.1 theo phuong thirc phu thude liéu, khi so sanh véi
sotrastaurin.

Fig. 2 1 db thj bidu thj hop chit theo vi du 9 giam ting sinh khéi u & cic manh
di ghép bénh ung thu hic mac 92.1 theo phuong thirc phu thuc liéu, khi so sanh véi
sotrastaurin.

Fig. 3 1a dd thi m6 ta su giam thé tich khdi u theo thoi gian sau khi sir dung hop

chét theo vi du 9 va vi du 10, khi so sanh vé6i chat dan thude.

M5 ta chi tiét sang ché

Cum tir "alkyl" ding dé chi nhom alkyl khong chira cdc nguyén tir khac loai.
Do d6, cum tir ndy bao gdbm nhém alkyl mach thing nhu 1a metyl, etyl, propyl, butyl,
pentyl, hexyl, heptyl, octyl, nonyl, dexyl, undexyl, dodexyl va twong tu. Cum tir nay
cling bao gdm cac chit ddng phan mach nhanh ciia nhém alkyl mach thing, bao gdm

nhung khong chi gigi han &, cdc nhom sau dugce dé xuét lam vi du: —CH(CHjs),,
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-CH(CH;)(CH,CHj3), -CH(CH,CHj),, -C(CHj;);, -C(CH,CHj);, -CH,CH(CHjs),,
-CH,CH(CH;)(CH,CH3), -CH,CH(CH,CH3),, -CH,C(CH3);, -CH,C(CH,CHj)s,
-CH(CH3)CH(CH3)(CH2CH3), -CH,CH,CH(CH3),, -CH,CH,CH(CH3;)(CH,CHj),
-CH2CH2CH(CH2CH3)2, -CH,CH,C(CHj);, -CH,CH,C(CH,CHj3);, -CH(CH3)CH,.
CH(CHs;),, -CH(CH3)CH(CH;3)CH(CHj3),, -CH(CH,CH;)CH(CH;)CH(CHj3)(CH,CHj3),
va cic nhom khic. Cum tir ndy ciing bao gdbm nhém alkyl vong nhu 1a xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl va cac vong nay duogc
thé bang nhom alkyl mach thing va nhém alkyl mach nhanh nhu dugc dinh nghia &
trén. Do d6, thuat ngit “nhém Cj.1, alkyl” bao gdm nhém alkyl bac mot, nhém alkyl
béc hai, va nhém alkyl bic ba. Cac nhém alkyl nay bao gdm nhém alkyl mach thang
va nhom alkyl mach nhanh va nhém alkyl vong ¢ 1 dén 12 nguyén tir cacbon.

Nhu duge st dung & ddy, "C;.alkyl" bao gdm ci nhom alkyl mach thing hoic
nhom alkyl mach nhanh dugc thé hoic khong dugc thé c6 tr 1 dén 6 nguyén tu
cacbon. Vi du dai dién cho nhém C,galkyl bao gém, vi du, metyl, etyl, propyl,
isopropyl, n-butyl, tert-butyl, neopentyl, triflometyl, pentafloetyl va tuong tu. Nhom
Cisalkyl co thé duoc thé, nhu 14 béng nhom halo, nhém hydroxy, nhém amino, nhom
hitro va’/hodc nhém xyano, va tuong tu. Vi du dai dién cho C,; haloalkyl va C,3
hydroxyalkyl bao gébm clometyl, triclometyl, triflometyl, flometyl, floetyl, cloetyl,
hydroxymetyl, hydroxyetyl, va tuong tu. Cac gbc C,.; alkyl dugc thé thich hop khac
bao gém, vi du, aralkyl, aminoalkyl, aminoaralkyl, carbonylaminoalkyl,
alkylcarbonylaminoalkyl, arylcarbonylaminoalkyl, aralkylcarbonylaminoalkyl,
aminoalkoxyalkyl va arylaminoalkyl.

Nhu duge str dung & ddy, “C,¢alkoxy" dung dé chi géc RO-, trong d6 R 1a Cy ¢
alkyl. Vi du dai dién cho nhém C;4 alkoxy bao gém metoxy, etoxy, f-butoxy,
triflometoxy va tuong tu.

Nhu duogc st dung & ddy, thuét ngit "halogen" hodc "halo" dung dé chi nhém
clo, nhém bromo, nhém flo va nhém iodo. "Haloalkyl" dung dé chi gbc C,.; alkyl duge
thé bing mot hodc nhidu nguyén tir halogen. Thuat ngit "haloalkoxy" ding dé chi gdc
C1. alkoxy dugc thé bing mdt hodc nhiéu nguyén tir halogen. Hydroxy ding dé chi
nhom —OH.

"Amino" & ddy dung dé chi nhém —NH,. Thuat ngit "C,; alkylamino" & day
dung dé chi nhém —NRR! trong do mdi R va R' doc 1ap duge chon tir hydro hodc C;3
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alkyl. Thuét ngir "arylamino" & ddy diung dé chi nhém -NRR' trong d6 R 1a Cg.jg aryl,
bao gdm phenyl, va R' 14 hydro, C,_; alkyl, hodc Cq._19 aryl, bao gbdm phenyl. Thuat ngit
"aralkylamino" & ddy ding dé chi nhém —-NRR' trong d6 R 14 aralkyl va R' 14 hydro,
Ci.;alkyl, aryl, bao gém phenyl, hodc aralkyl.

Thuat ngir "alkoxyalkyl" diung dé chi nhém —alk,-O-alk, trong d6 alk; 1a C;3
alkyl, va alk, 12 Cy.3 alkyl. Thuat ngit "aryloxyalkyl" diing dé chi nhém — C._; alkyl-O-
aryl, trong d6 aryl 1a Cg.1o aryl, bao gdbm phenyl. Thuit ngit "aralkoxyalkyl" ding dé
chi nhém -alkylenyl-O-aralkyl, trong d6 aralkyl nay 1a aralkyl mach ngén hon.

Thuit ngit "aminocarbonyl" & diy diung dé chi nhém —C(O)-NH,.
"Aminocarbonyl dugc thé" & day ding dé chi nhém —CO-NHR- hoic —C(O)-NRR'
trong d6 R 1a C,3 alkyl hodc Cq.jg aryl va R' 1a hydro, C,_; alkyl hodc Cg.j9 aryl. Theo
mdt sd phuong 4n, R va R, cing v6i nguyén tir N dugc gin kém véi ching ¢ thé
cung nhau tao thanh nhéom "heteroxycloalkylcarbonyl". Thuat ngit “carboxyamido”
con dung dé chi nhém —CONH,. Thuét ngit “carbo'xyamit duoc thé” & day ding dé chi
nhom —CO-NHR- hoic —CO-NRR' trong d6 R 1a C,;3 alkyl, Cq.q9 aryl va/hodc
heteroxyclyl 4-7 canh c¢6 1 dén 3 nguyén tir khac loai dugc chon tir N, O va S,
heteroxyclyl d néu tiy y dwoc thé bing 1 dén 3 phin tir thé trong d¢6 mdi phan tir thé
nay ddc 1ap dugce chon tir nhdm bao gém: H, °H, halo, CN , C, .3 alkyl, C,_3 alkoxy, Cy.3
haloalkyl, va C;.; haloalkoxy va R' 14 hydro, C,.; alkyl, Cs.1 aryl va/hodc heteroxyclyl
4-7 canh ¢6 1 dén 3 nguyén tr khéc loai dugce chon tur N, O va S, heteroxyclyl da néu
tly ¥ dugc thé bing 1 dén 3 phén tir thé trong d6 mdi phin tir thé nay doc 1ap duge
chon tir nhém bao gém: H, %H, halo, CN, Ci3 alkyl, Cy_3 alkoxy, C;_3 haloalkyl, va Cy3
haloalkoxy. Thuét ngit "arylaminocarbonyl" & ddy ding dé chi nhém -C(O)-NRR'
trong d6 R 1a aryl va R' 1a hydro, C;; alkyl hodc aryl. Thuit ngit
"aralkylaminocarbonyl" & ddy dung dé chi nhom —C(O)-NRR' trong d6 R 14 aralkyl va
R'1a hydro, Cy.; alkyl, aryl, phenyl hodc aralkyl.

Thuat ngit "aminosulfonyl" & ddy ding d& chi nhém —SO,-NH,.
"Aminosulfonyl dugc thé" & day dung dé chi nhém —SO,-NHR- hoic —SO,-NRR'
trong d6 R 1a C;; alkyl hodc Cg 19 aryl va R' 1a hydro hodc C,3 alkyl hodc Cq.jg aryl.
Thuét ngit “sulfonamido” diung dé chi nhém —SONH,. Thuat ngit “sulfonamit duoc
thé” & day ding dé chi nhom —SO-NHR- hoic —SO-NRR', trong d6 R 1a C,_3 alkyl, Cs.

10 aryl va/hodc heteroxyclyl 4-7 canh c6 1 dén 3 nguyén tir khac loai dugc chon tir N,
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O va S, heteroxyclyl da néu tuy y duoc thé bang 1 dén 3 phén tir thé trong d6 mdi phén
tr thé nay doc 1ap dugc chon tir nhém bao gbdm: H, ’H, halo, CN , C;; alkyl, Cy3
alkoxy, Cj.3 haloalkyl, va C;.3; haloalkoxy va R' 14 hydro hodc C,; alkyl, Ce.19 aryl
va/hoic heteroxyclyl 4-7 canh c6 1 dén 3 nguyén tir khéc loai duge chon tr N, O va S,
heteroxyclyl da néu tily ¥ dugc thé bing 1 dén 3 phan tir thé trong d6 mbi phén tir thé
nay ddc 1ap dugc chon tir nhém bao gf‘)m: H, °H, halo, CN , Cisalkyl, Cy;5 alkoxy, C.3
haloalkyl, va C.3 haloalkoxy. Thuét ngit "aralkylaminosulfonlyaryl" & day dung dé chi
nhém —aryl-S(O),-NH-aralkyl.

Thuét ngir "carbonyl" dung @& chi nhém hoa tri hai —C(O)-. "Carboxy" dung dé
chi —-C(=0)-OH. "Alkoxycarbonyl" ding d& chi este —C(=0)-OR trong d6 R 1a C;3
alkyl. "Xycloalkyloxycarbonyl" ding @& chi —C(=0)-OR trong d6 R 1a xycloalkyl.
Thuat ngir "aryloxycarbonyl" ding dé chi —C(=0)-OR trong d6 R 14 aryl. Thuat ngit
"heteroxyclyloxycarbonyl" ding d chi —C(=0)-OR trong d6 R 14 heteroxyclyl.

Thuét ngit "aralkoxycarbonyl" & diy dung dé chi nhém —(C=0)-O-aralkyl,
trong do aralkyl nay 1a araC,_; alkyl.

Thuét ngit "sulfonyl" & ddy ding d& chi nhém —SO,-. Thuit ngit "sulfanyl" &
day dung dé chi nhom -S-. "Alkylsulfonyl" ding dé chi sulfonyl dugc thé co chu tric —
SO,R-, trong d6 R 1a Cy.3 alkyl. "Alkylsulfanyl" ding dé chi sulfanyl duoc thé c6 cu
tric -SR- trong d6 R 1a Cy; alkyl. Do d6, nhom alkylsulfonyl va alkylsulfanyl mach
ngén dién hinh dugc st dung trong cic hgp chit theo sang ché bao gém, vi du,
metylsulfonyl va metylsulfanyl (nghia 13, trong d6 R 1a metyl), etylsulfonyl va
etylsulfanyl (nghia 13, trong d6 R 1a etyl), propylsulfonyl va propylsulfanyl (nghia la,
trong d6 R 1a propyl), va twong ty. Thuét ngir "arylsulfonyl" ¢ déy dung dé chi nhém —
SO,-aryl. Thuét ngit "aralkylsulfonyl" & ddy dung dé chi nhém -SO,-aralkyl, trong d6
aralkyl ndy 13 araCy 3 alkyl. Thuat ngit "sulfonamido" & day ding dé chi —SO,NH,.

Ngoai ra, thuit ngit “amido” dung dé chi —-C(=0)NH, va "carbonylamino" diing
dé chi nhém hoa tri hai -NH-(C=0)- trong d6 nguyén tir hydro ctia nito amit ctia nhém
carbonylamino c6 thé duoc thé Cy; alkyl, Cq¢.1o aryl, aralkyl va/hodc heteroxyclyl 4-7
canh ¢6 1 dén 3 nguyén tir khéc loai duge chon tir N, O va S, heteroxyclyl da néu tiy y
dugc thé bing mot hodic hai phén tir thé trong d6 mbi phan tir thé nay doc 1ap duge
chon tir nhém bao gém: H, 2H, halo, CN , C,;alkyl, C,_; alkoxy, C;_; haloalkyl, va C;.3

haloalkoxy. Céc nhém ndy bao gdm cic gbc nhu 1a cic este carbamat
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(-NH-C(0)-0O-R) va cac amit carbamat -NH-C(O)-R, trong d6 R 1a C,_; alkyl mach
théng hodc mach nhanh, C;g xycloalkyl, hodc Cg. ¢ aryl, bao gém phenyl, aralkyl
va/hodc heteroxyclyl 4-7 canh ¢6 1 dén 3 nguyén tr khéc loai dugc chon tr N, O va S,
heteroxyclyl da néu tiy y dugc thé bing 1 dén 3 phan tir thé trong d6 mdi phén tir thé
nay ddc 1ap dugc chon tir nhém bao gém: H, *H, halo, CN, Cizalkyl, Cy5 alkoxy, Ci.;
haloalkyl, va C_3 haloalkoxy.

Thuét ngit “C,.¢ xycloalkyl" dung dé chi phin tir thé C;_5 alkyl carboxyclic hodc
di vong,don vong hodc da vong. Phin tir thé xycloalkyl dién hinh c6 mach chinh
(nghia 13, vong) gdm tir 3 dén 8 nguyén tir trong d6 mdi nguyén tir ciia vong 1a cacbon
hodc nguyén tir khac loai. Thudt ngit "heteroxycloalkyl" & ddy ding dé chi phan tir thé
xycloalkyl ¢6 tir 1 dén 5, va dién hinh hon 1a c6 tir 1 dén 4 cic nguyén tir khac loai
trong céu tric vong. Cac nguyén tir khac loai thich hop duge st dung trong cic hop
chét theo sang ché 1a nito, oxy, va luu huynh. Cac gdc heteroxycloalkyl lam vi du -
minh hoa bao gbém, vi du, morpholino, piperazinyl, piperidinyl va twong tu. Cac nhém
carboxycloalkyl 13 cac nhém xycloalkyl trong dé tit ca cac nguyén tir cia vong la
cacbon. Khi dugc st dung d& mo ta v& phan tir thé xycloalkyl, thuat ngit "da vong" &
day ding dé chi cac cdu truc vong alkyl dugc ngung tu va khong duge ngung tu. Thuat
ngir “carbobixyclic hodic carbobixyclyl” ding dé chi vong carboxyclic no, hoic khong
no mot phin duge ngung tu voi vong aryl, vong carboxyclic, vong di vong hodc vong
heteroaryl khac. Nhém xycloalkyl nay duge thé hoic khong dugc thé.

Thuat ngit "dj vong dugc thé" hodc "nhém di vong " hoic “heteroxyclyl”, nhu
duge st dung & ddy, ding dé chi vong 3 hoidc 4 canh chira nguyén tir khic loai duoc
chon tir nito, oxy, va luu huynh hodc vong 5, 6 hodc 7 canh chira tir mot dén ba
nguyén tir khac loai dugc chon tir nhom bao gdm nito, oxy, hodc luu huynh; trong d6
vong 5 canh ¢6 0-1 lién két dbi va vong 6 canh va vong 7 canh c6 0-1 lién két dbi hodc
cac vong ngung tu c6 0-2 lién két doi; trong d6 nguyén tir nito va lwu huynh cé thé tiy
y duoc oxi hoa; trong do, cac nguyén tir khac loai nito va luu huynh nay cé thé tuy y
dugc bac bén hoéa; va bao gdm nhém hai vong bét ky trong d6 vong bat ky trong sd
cac vong di vong néu trén dugc ngung tu véi vong benzen hodc vong di vong 5 hodc 6
canh khac doc 1ap dugce xéc dinh & trén va dugce ding dé chi vong heterobixyclic hoidc

nhom heterobixyclyl. Nhém heterocylyl nay khong dugc thé hoic duge thé bang 1 dén
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3 phin tir thé trong d6 mdi phan tir thé nay doc lap duge chon tir nhém bao gém: H,
2H, halo, CN, Ci.zalkyl, C,_3 alkoxy, C,;.; haloalkyl, va C,_; haloalkoxy.

Do d6, thuat ngit "di vong" bao gdm cic vong ma trong dé nito 13 nguyén tir
khéc loai ciing nhu cc vong no mot phan va no hoan toan. Céc di vong dai dién bao
gdbm nhung khong chi gi6i han &, vi du: piperidinyl, piperazinyl, 1,2-oxazinan, 2-
oxopiperazinyl, 2-oxopiperidinyl, N-metyl piperazinyl, vd morpholinyl, mdi di vong
nay tuy y duge thé.

Cac gbe dj vong c6 thé khong dugce thé hodc duoc thé mot 14n hodc duoc thé
hai 14n bing nhiéu loai phan tir thé khac nhau ddc lap dugc chon tir hydroxy, halo, oxo
(C=0), alkylimino (RN=, trong d6 R la nhéom C,j alkyl hodc nhém C,.; alkoxy),
amino, C;.3 alkylamino, C;; dialkylamino, acylaminoalkyl, C;.; alkoxy, C;; alkyl,
xycloalkyl hodc C,_; haloalkyl.

Nhom di vong (heteroxyclyl) nay c6 thé dugc gin & nhiéu vi tri khac nhau 14
diéu d& hiu dbi voi ngudi c6 hiéu biét trong linh vuc héa hitu co va hoa y hoc két hop
ap dung sang ché nay. Vi du dai dién cho nhém heteroxyclyl, nhém heterobixyclyl va

nhém heteroxyclyl dugc thé duge st dung theo sang ché dugc liét ké dudi day:
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Thuét ngit "Ce.10 aryl" ding dé chi nhém vong thom don vong hogc da vong tuy
y duoc thé ¢6 tir 6 dén 10 hogc o tir 3 dén 14 nguyén tir cacbon hodc nguyén tir khac
loai trong mach chinh, va bao gdm nhém aryl carboxyclic va nhém aryl heteroxyclic.
Cac nhém aryl carboxyclic 1a nhom Cq.jg aryl trong do tat ca cac nguyén tir vong trong
vong thom nay 1a cacbon. Cic gbc Ce.10 aryl dai dién duge st dung lam phén tir thé
trong cac hop chét theo séng ché bao gdm phenyl, naphtyl, isonaphtyl va twong tu.

"Aralkyl" dung dé chi nhém Cy3 alkyl hodc C,.¢alkyl dugc thé bang nhém Cg_g
aryl. Dién hinh 13, nhém aralkyl dugc st dung trong céc hgp chét theo sang ché co tir 1
dén 6 nguyén tir cacbon duoc két hop bén trong thanh phén alkyl ctia nhém aralkyl
nay. Nhom aralkyl thich hgp dugc sir dung trong cac hop chét theo sang ché bao gdm,

vi du, benzyl, picolyl, va tuong tu.
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Thuét ngit “heteroaryl” ding d& chi hé vong carboxyclic 5-10 canh, bao gdm
cac hé vong ngung tu, c6 1 dén 4 nguyén tir khac loai trong d6 mbi nguyén tir khac
loai nay doc 14p dwoc chon tir nhém bao gdm: O, N va S. Heteroaryl di néu c6 thé ty
y duoc thé bang mot hodc hai phan tir thé. Thuat ngit "heteroaryl" & diy ciing ding aé
chi nhém Cg.1garyl c6 tir 1 dén 4 cac nguyén tir khac loai 1am céc nguyén tir vong cia
vong thom véi cac nguyén tir vong con lai 1a cdc nguyén tir cacbon. Phén tir thé dai
dién bao gém, nhung khong chi giéi han &, halo, CN, C,; alkyl, C;; alkoxy, C;.
haloalkyl, C;.; haloalkoxy, Cs.; xycloalkyl, va heteroxyclyl 4-7 canh c6 1 hodc 2
nguyén tir khac loai dugc chon tir N, O va S, heteroxyclyl dd néu tuy y duoc thé bang
1 dén 3 phén tir thé trong d6 mdi phan tir thé nay doc 1ap dugc chon tir nhém bao gdm
halo, CN , Cy_; alkyl, C;_3; alkoxy, C;_; haloalkyl, va C,.; haloalkoxy. Nhom heteroaryl
dai dién bao g@)m, vi du, cac nhém heteroaryl duogc biéu thi duéi day. Céc heteroaryl
dai dién bao gdm, vi du, imidazolyl, pyridinyl (ciing d& cap dén aspyridyl), pyrazinyl,
azetidinyl, thiazolyl, triazolyl, benzimidazolyl, benzothiazolyl, thiazolyl, thiazolidinyl,
isothiazolyl, isothiazolidinyl, indolyl, quinolinyl, isoquinolinyl, azetidinyl,
N-metylazetidinyl, pyrimidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl,
isoazolidinyl, benzimidazolyl, benzothiazolyl, benzoxazolyl, furyl, thienyl, triazolyl,
benzothienyl diazapinyl, pyryl, pyrolinyl, pyrolidinyl, pyrazolyl, pyrazolinyl,
pyrazolidinyl, imidazoyl, imidazolinyl, imidazolidinyl va benzoxazolyl. Heteroaryl
nay khong duge thé hoic duge thé bang 1 dén 3 phén tir thé trong d6 mdi phan tix thé
nay ddc 1ap dugce chon tir nhém bao gém: H, ’H, halo, C,3 alkynyl, C,; alkenyl, CN,
Ci3 alkyl, Cy3 alkoxy, C,; haloalkyl, C,; haloalkoxy, C;; xycloalkyl, CONH,,
CONHC,.; alkyl, CONHCg_j¢ aryl, SO,NH,, SO,NHC,_; alkyl, SO,NHCq_j¢ aryl va
heteroxyclyl 4-7 canh ¢6 1 dén 3 nguyén tir khac loai duge chon tir N, O va S,
heteroxyclyl da néu tiry y duge thé bing mot hodc hai phan tir thé trong d6 mdi phin
tr thé ndy ddc 1dp dugc chon tir nhém bao gém: H, ’H, halo, CN , Cis alkyl, Ci3
alkoxy, Cy.3 haloalkyl, va C;.; haloalkoxy.

Ngoai ra, nhém heteroaryl nay c6 thé dugc thé va duoc gin & nhiéu vi tri khac
nhau 1 diéu d& hidu d6i v6i ngudi c6 hiéu biét trong linh vure hoéa hitu co va héa y hoc
ap dung sang ché nay. Vi du dai dién cho nhém heteroaryl va nhém heteroaryl dugc

thé dugc st dung theo sang ché duoc liét ké dudi day:
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"Tuy y duoc thé" hodc "dugc thé" dung dé chi su thay thé ctia mot hodc nhiéu
nguyén tir hydro bang gbc c6 héa tri mét hodc gde c6 hoa tri hai. Nhém thé thich hop
bao gém, vi du, H, 2H, halo, C,_; alkynyl, C,_; alkenyl, CN, C,_; alkyl, C,.; alkoxy, C;.3
haloalkyl, Cy.3 haloalkoxy, C;.; xycloalkyl, CONH,, CONHC,_; alkyl, CONHCs4.¢ aryl,
SO,NH,, SO,NHC,; alkyl, SO,NHCg.1o aryl va heteroxyclyl 4-7 canh c6 1 dén 3
nguyén tir khac loai duge chon tir N, O va S, heteroxyclyl da néu tuy y duoc thé bang
mot hodc hai phén tir thé trong d6 mdi phan tir thé nay doc lap duge chon tir nhém bao
gém H, %H, halo, CN , Ci3 alkyl, Cy.3 alkoxy, Cy_; haloalkyl, va C;.; haloalkoxy; va
tuong tu.

Ngay cé chinh nhém thé ciing c¢6 thé dugc thé. Nhém duge thé cho nhém thé
nay co thé 1a carboxyl, halo; nitro, amino, xyano, hydroxy, C;.; alkyl, C,_; alkoxy,
aminocarbonyl, -SR, thioamido, -SO3;H, -SO,R hodc C;_g xycloalkyl, trong d6, R dién
hinh 1a hydro, hydroxyl hodc C,.; alkyl.

Khi phan tir thé duoc thé chira nhém mach thing, su thay thé c6 thé xay ra bén
trong mach nay (vi du, 2-hydroxypropyl, 2-aminobutyl, va teong tu) hodc & cudi mach

nay (vi du, 2-hydroxyetyl, 3-xyanopropyl, va twong tu). Phan tir thé dugc thé ¢6 thé &
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dang mach thing, mach nhanh hoic cic dang sip xép dang vong ciia céc nguyén ti
khac loai hodc nguyén tir cacbon duge lién két cong hoa tri.

Thuat ngit “*H” ding dé chi ddng vi ning cia hydro ma con dugce dé cap dén 1a
doteri (D). Puoc hiéu rang, cac dinh nghia néu trén khong dugc chu dinh dé bao gdm
cac kiéu thay thé khong dugc phép (vi du, mot metyl dugc thé bang nim nhém flo
hodc mdt nguyén tir halogen dwoc thé bing mot nguyén tir halogen khac). Céc kiéu
thay thé khong duoc phép nay da duge biét rd dbi véi ngudi c6 hiéu biét trong linh vurc
nay.

Céc hop chit theo sang ché hodc cac tautome ctia ching, ciing nhu céc mubi
duoc dung cta no, cac este,cic chit chuyén héa va cac tién dwoc chét cua bit ky chit
nao trong sé chung, c6 thé chira nguyén tir cacbon dugc thé khong dbi xtng. Nguyén
tir cacbon dugc thé khong ddi ximg nay c6 thé dan dén viéc cac hop chét theo sang ché
tdn tai & cac dang chit ddng phan ddi anh, chit dong phan khong dbi quang, va cic
dang chit ddng phan 1ap thé khéc c6 thé dugc xéac dinh, v& mit hoa 14p thé tuyét ddi,
nhu 13 & dang (R) hoidc dang (S). Két qua 13, tit ca cac chét ddng phan, cac chit dong
phan 1ap thé riéng 1& ¢6 thé nay & cic dang tinh khiét quang ctia chting, hon hop chira
chung, cac hdn hop raxemic (hodc "cAc raxemat"), hdn hop cia cic chit déng phan
khong dbi quang, ciing nhu chit dong phan khong ddi quang don cta cac hop chét
theo sang ché duoc bao gdm trong sang ché. Céc thuat ngit ciu hinh "S" va c4u hinh
"R", nhu dugc st dung & ddy, la nhu dugc x4c dinh theo IUPAC 1974
RECOMMENDATIONS FOR SECTION E, FUNDAMENTAL STEREOCHEMISTRY, Pure Appl.
Chem. 45:13-30 (1976). Cac thuat ngit o va B dugc sir dung dbi vé6i cac vi tri trén
vong ciia cac hop chit xyclic. Chiéu o ciia mit phing tham chiéu 13 chiéu ma phén tir
thé dugc wu tién nim & vi tri duoc danh sb nhé hon. Cac phén tir thé ndm trén chiéu
nguoc lai cia mit phing tham chiéu nay dwgc chi dinh 14 thuat ngit mo ta B. Luu y
rang viée xac dinh nay khac vai khi ap dung véi cac hop chét 14ap thé néi chung dang
vong, trong d6 "o c6 nghia 1a "dudi mat phing" va biéu thi cu hinh tuyét di. Cac
thuat ngi chu hinh o va céu hinh B, nhu dugce sir dung ¢ diy, nhu dugce xac dinh theo
doan 203 cua tai liéu CHEMICAL ABSTRACTS INDEX GUIDE-APPENDIX IV (1987).

Theo phuong 4n khac, hop chit hoic chit ddng phén lap thé, tautome, hodc
mubi duoc dung ciia n6é duge chon tir: 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-

2-y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-
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aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometoxy) pyridin-2-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-
(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-yl)-6-(3 morpholinoisoquinolin-1-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-yl)-6-
(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-
(hydroxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-
carboxamit,  3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-morpholino-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit,  3-amino-N-(3-(4-aminopiperidin-1-
yl)pyridin-2-yl)-6-(2-morpholino thiazol-4-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-
amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-y1)-6-(2-morpholino-5-(triflometyl)pyrimidin-4-
yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-
6-(6-flo-2-metylquinazolin-4-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-y1)-6-(4-metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-(3,3-
difloazetidin-1-yl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-
amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-xyclopropyl-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-
6-(6-metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-
amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
clopyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-
yl)pyridin-2-y1)-6-(3-flopyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-((1R,55,8s)-
8-amino-3-azabixyclo[3.2.1]octan-3-yl)pyridin-2-yl)-6-(6-morpholino-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-y1)-6-(3-flo-4-metoxypyridin-2-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-

metylpiperidin-1-yl)pyridin-2-yl)-6-(3-xyano-4-metoxypyridin-2-yl)pyrazin-2-
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carboxamit, 3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-yl)-6-
(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-((1S,5R,8S)-8-
amino-6-oxa-3-azabixyclo[3.2.1]octan-3-yl)pyridin-2-yl)-6-(6-morpholino-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit,  3-amino-N-(3-(4-aminopiperidin-1-
yl)pyridin-2-yl)-6-(5,6,7,8-tetrahydroquinazolin-4-yl)pyrazin-2-carboxamit, 3-amino-
N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-
yl)pyridin-2-yl)-6-(3-flopyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-yl)-6-(6-(dimetylamino)-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit, 3-amino-N-(3-((1R,58S,8s)-8-amino-3-
azabixyclo[3.2.1]octan-3-yl)pyridin-2-yl)-6-(6-morpholino-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit,  3-amino-N-(3-(4-amino-4-(2-metoxyetyl)  piperidin-1-
yD)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, =~ 3-amino-N-(3-
(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-morpholino-3-(triflometyl)pyridin-
2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(6-floquinazolin-4-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-
yl)pyridin-2-yl)-6-(5-flo-7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrazin-2-carboxamit, 3-
amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3,6-bis(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit, (+) 3-amino-N-(3-((cis)-4-amino-3-flopiperidin-1-yl)pyridin-
2-y1)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-2-yl)-6-(2-morpholinopyrimidin-4-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(2-(3,6-
dihydro-2H-pyran-4-yl)-5-(triflometyl) ~ pyrimidin-4-yl)pyrazin-2-carboxamit,  3-
amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(2-morpholinoquinazolin-
4-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(7-floisoquinolin-1-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-
yl)pyridin-2-yl)-6-(3-flopyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-2-yl)-6-(6-morpholinopyridin-2-yl)pyrazin-2-carboxamit,
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(7-cloisoquinolin-1-
yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-
(azetidin-1-yl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-
- ((3S,4R)-4-amino-3-flopiperidin-1-yl)pyridin-2-y1)-6-(3-(triflometoxy)pyridin-2-
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yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-
(dimetylamino)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, = 3-amino-N-(3-(4-
amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(2-(4,4-diflopiperidin-1-yl)-5-
flopyrimidin-4-yl)pyrazin-2-carboxamit,  3-amino-N-(3-(4-amino-4-etylpiperidin-1-
yl)pyridin-2-y1)-6-(3-flopyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-y1)-6-(5-flo-2-morpholinopyrimidin-4-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(6-flo-2-
morpholinoquinazolin-4-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-
yl)pyridin-2-y1)-6-(6-morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-
amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-etoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 4-(5-amino-6-((3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-yl)carbamoyl)pyrazin-2-yl)-5-flopyrimidin-2-
carboxamit, , 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(2-amino-
5-clopyrimidin-4-yl)pyrazin-2-carboxamit, 3 -aminq-N-(3 -(4-aminopiperidin-1-
yl)pyridin-2-y1)-6-(3-morpholinoisoquinolin-1 -yl)pyrazin-Z-carboxamit, 3-amino-N-
(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-clo-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(6-
morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-2-y1)-6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-
carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-y1)-6-metylpyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-aminopiperidin-1-
yl)-6-metylpyridin-2-y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, 3-
amino-N-(3-(4-amino-3-metoxypiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-y1)-6-(3-flo-4-metylpyridin-2-yl)pyrazin-2-carboxamit,
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(4-etoxy-3-flopyridin-
2-yl)pyrazin-2-carboxamit, 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(4-(hydroxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit va 3-amino-
N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-(metoxymetyl)-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit.

Theo phuong 4n khac, hop chat hoic chit déng phan 1ap thé, tautome, hoic

mudi dugc dung cia nd, dugce chon tir:

-20-






-22-



27922

-23-



27922

-24-



27922

-25-



27922

-26-



27922

Sang ché d€ xuat cac hop chat, cac tautome, cic chat dong phén 1ap thé cia
chung hodc cac mudi dugce dung ciia ching hodc céc este cd ciac goc tang cuong do tan

cua ching c6 cong thure (IT) & trén:

D
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Theo phuong an riéng biét, cadc hop chit, c4c tautome, céc chit dong phén lap
thé cua ching hodc cac mudi duoc dung ciia ching hodc cac gbc ting cudng do tan
cua chung c6 cong thue (II),
trong do:

X 1aCR;

mdi R%, R’ vaR*1a H;

R’ doc 1ap 1a H, CH;, CH,F, CHF,, CF3, CH,0H, CH,-O- C,.; alkyl

mdi R* va R® 1a H hoic R* va R* duoc ndi voi nhau tao thanh nhém tao ciu
metylen hodc etylen;

M3i R* va R* doc 1ap 1a H, F, Cy3 alkyl, hodc C;; alkoxy hoic R* va R*
duoc ndi v6i nhau tao thanh nhém tao cau -CH,-O-, metylen, hodc etylen; va

Mbi Ré va R’ doc 14p dugc chon tir H, halo, Cy_; haloalkyl, C,.; haloalkoxy, C;.;
xycloalkyl, morpholino, piperinyl va piperazinyl.

Theo phuong &n khéc, hgp chét hoidc mubi duoc dung cia n6 dugce chon tu:

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit;

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3-(triflometoxy)pyridin-
2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yI)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
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3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-clopyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flopyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flo-4-
metoxypyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
flopyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
flopyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(2-metoxyetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
(+)3-amino-N-(3-((cis)-4-amino-3-flopiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-yl)-6-(3-flopyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-((3S,4R)-4-amino-3-flopiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-etylpiperidin- 1-yl)pyridin-2-yl)-6-(3-flopyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(4-etoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(4-clo-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin- 1-yl)-6-metylpyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
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3-amino-N-(3-(4-aminopiperidin-1-yl)-6-metylpyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-3-metoxypiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flo-4-
metylpyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-etoxy-3-
flopyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-
(hydroxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit; va
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-
(metoxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit.
Theo phwong 4n khac, hop chit hosic mubi duge dung ctia n6 duge chon tir:
3-amino-N-(3-(4-amino-4-(etoxymetyl)piperidin- 1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(etoxymetyl)piperidin- 1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-((diflometoxy)metyl)piperidin-1-yl)pyridin-2-yl)-6-
(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(5-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-3-flo-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-3-flo-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-((3S,4R)-4-amino-3-flo-4-metylpiperidin-1-yl)pyridin-2-y1)-6-
(3-(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit; va
3-amino-N-(3-(4-amino-3-flo-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-yl)-6-
(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit.
Theo phuong 4n khac, hop chét hoic mudi dugc dung ctia n6 duge chon tir:
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3

morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit;
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3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-flo-2-
metylquinazolin-4-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl1)-6-(5,6,7,8-
tetrahydroquinazolin-4-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-y1)-6-(7H-pyrrolo[2,3-
d]pyrimidin-4-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-floquinazolin-
4-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(5-flo-7H-pyrrolo[2,3-
d]pyrimidin-4-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(2-
morpholinoquinazolin-4-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(7-
floisoquinolin-1-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl1)-6-(7-
cloisoquinolin-1-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-flo-2-
morpholinoquinazolin-4-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-
morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit; va
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-

morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit.

Theo phuong an khac hop chét hoic mudi duge dung ctia n6 dugce chon tu:

3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-
2-yl)pyrazin-2-carboxamit;

3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit; va

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit.

Nhu dugce st dung & ddy, thuat ngit "cac mubi dugc dung ciia né" ding dé chi

cac mudi kim loai kiém tho hodc cac muoi axit khong ddc cia cac hgp chat theo sang
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ché. Cac mudi nay c6 thd dugc didu ché tai chd (in situ) trong sudt qua trinh phén tach
va tinh sach cudi ciing cac hop chét ¢6 cac cong thire (1), (Ta), (IT) hodc (IIT), hodc bang
cach cho cic nhom chirc axit hodc nhom chirc bazo phan ng riéng 1é tuong g véi
bazo hodc axit hitu co hoidc v co thich hop. Cac mudi dai dién bao gdm nhung khong
chi gidi han & céac mudi sau: mudi axetat, adipat, alginat, xitrat, aspartat, benzoat,
benzenesulfonat, bisulfat, butyrat, camphorat, camphorsulfonat, digluconat,
xyclopentanpropionat, dodexylsulfat, etansulfonat, glucoheptanoat, glyxerophosphat,
hemisulfat, heptanoat, hexanoat, fumarat, clohydric, hydrobromua, hydroiodua,
2-hydroxyetansulfonat, lactat, maleat, metansulfonat, nicotinat, 2-naphtalensulfonat,
oxalat, pamoat, pectinat, persulfat, 3-phenylproionat, picrat, pivalat, propionat,
sucxinat, sulfat, tartrat, thioxyanat, p-toluensulfonat va undecanoat. Cling vdy, nhom
chira nito ¢6 tinh bazo ¢6 thé duge bac bbn hoa bing cac chit nhur 14 cac halogenua
ctia cac alkyl mach ngén, nhu 12 metyl, etyl, propyl, va butyl clorua, bromua, va iodua;
dialkyl sulfat nhu dimetyl sulfat, dietyl sulfat, dibutyl sulfat, va diamyl sulfat, cac
halogenua cuia alkyl mach dai nhu 1a dexyl, lauryl, myristyl va stearyl clorua, bromua
va iodua, cac halogenua cuia aralkyl nhu benzyl bromua va phenetyl bromua, va cac
nhom khac. Nho d6 ¢6 thé thu duoc cac san phdm c6 thé phan tan hodc tan dugc trong
dau hoic trong nuéc.

Céac vi du v& céac axit ¢6 thé duge st dung dé tao ra cac mudi cong axit duoc
dung bao gém cac axit vd co nhu 14 axit clohydric, axit sulfuric va axit phosphoric va
cac axit hitu co nhu 13 axit oxalic, axit maleic, axit metansulfonic, axit sucxinic va axit
xitric. Cac mudi cong c6 tinh bazo c6 thé duge diéu ché tai ché trong sudt qua trinh
phén tach va tinh sach cudi cling cac hop chét co cong thire (I), hodc riéng 18 1a bang
cach cho cac gbc axit carboxylic phan @ng véi bazo thich hop nhu 1a hydroxit,
carbohat hoic bicarbonat cia cation kim loai dugc dung hodc véi amoniac, hodc amin
hitu co bdc mot, bac hai hoac bac ba. Cac mudi duogc dung cua nd bao gém, nhung
khong chi gi6i han &, cic cation c¢6 ngudn gde tir cac mubi kim loai kiém va kim loai
kiém thd, nhu 12 mudi natri, mubi lithi, mubi kali, mudi canxi, mudi magie, mubi
nh6ém va tuong tu, cling nhu amoni khong ddc, amoni bac bdn, va cac cation amin, bao
gdm, nhung khong chi giéi han & amoni, tetrametylamoni, tetraetylamoni, metylamin,

dimetylamin, trimetylamin, trietylamin, etylamin, va tuong ty. Cdc amin hitu co dai
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dién khac hiru ich dé bao ché mubi cong bazo bao gdm dietylamin, etylendiamin,
etanolamin, dietanolamin, piperazin va tuong tu.

Nhu dugce st dung & ddy, thudt ngit "este duoc dung" dung dé chi céc este, thuy
phan in vivo va bao gdm céc este duge bé gdy nhanh chéng trong co thé nguoi dé lai
hop chit gbc hoic mubi cia nd. Nhoém este thich hgp bao gdm, vi dy, cac nhém este
duogc din xudt tir cac axit carboxylic wva béo, cu thé 13 axit alkanoic, axit alkenoic, axit
xycloalkanoic va axit alkanedioic, trong d6 mdi gbc alkyl hoic alkenyl c6 wru diém 1a
c6 khéng nhiéu hon 6 nguyén tir cacbon. Cac vi du v& céc este cu thé bao gdm cac
fomat, axetat, propionat, butyrat, acrylat va etylsucxinat.

Thuét ngit "cac tién duoc chit duge dung" nhu duge sir dung & ddy dung dé chi
c4c tién duge chit cua cac hop chit theo sang ché, nim trong ning luc d4nh gid y hoc,
thich hop d& sir dung dé tiép xic véi cac mo clia nguoi va cac dong vét & bac thip hon
ma khong gy doc, kich thich, dap Gng di img qua mirc, va twong tu, can xing vdi ty
1€ loi ich/nguy co hop ly, va ng dung dugc chi dinh cia ching c6 hi¢u qua, cling nhu
cac dang ion ludng tinh, néu co thé, cua cac hop chét theo sang ché. Thuat ngit "tién
duoc chit" dung d& chi cac hop chit dé dang dugc chuyén hoa in vivo dé tao ra hop
chét gbc c6 cong thirc néu trén, vi du, bang cach thiy phan trong méu. Ban luan k§
ludng duoc dua ra bdi T. Higuchi va V. Stella, Pro-drugs as Novel Delivery Systems,
Vol. 14 cia A.C.S. Symposium Series, va bdi Edward B. Roche, ed., Bioreversible
Carriers in Drug Design, American Pharmaceutical Association and Pergamon Press,
1987.

D& hidu v6i ngudi c6 hiéu biét trong linh vuc nay ring céc hop chét theo sang
ché hodc céac tautome cia chung, céc tién duoc chit va cac chét déng phan lép thé,
cling nhu céc este, cic mudi duge dung ciia chiing va cac tién dugc chit cta chit bt
ky trong s& chung, c6 thé duoc xir Iy in vivo qua quy trinh trao d6i chat trong té bao
hojc trong co thé nguoi hodc dong vat dé tao ra cac san phém trao d6i chat. Thuat ngit
"chét trao d6i" nhu dugc st dung & ddy dung dé chi cong thirc ciia chat din xuét bat ky
dugc tao ra trong dbi tugng sau khi st dung hop chét gbc. Cac chét din xuit nay c6
thé dugc tao ra tir hop chét gbc bing nhiu quy trinh chuyén héa héa sinh & dbi twong
nhu 14, vi du, oxi hda, khir, thily phan, hodc lién hgp va bao gém, vi du, cac oxit va cac
chét din xut dugc metyl hoa. Cac san pham trao ddi chét c6 thé dugc nhan dién bing

cach st dung cac k§ thudt thong thuong di dugc biét dén trong linh vic nay. Xem, vi
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du, Bertolini, G. et al., J. Med. Chem. 40:2011-2016 (1997); Shan, D. et al., J. Pharm.
Sci. 86(7):765-767; Bagshawe K., Drug Dev. Res. 34:220-230 (1995); Bodor, N.,
Advances in Drug Res. 13:224-331 (1984); Bundgaard, H., Design of Prodrugs
(Elsevier Press 1985); va Larsen, 1. K., Design and Application of Prodrugs, Drug
Design and Development (Krogsgaard-Larsen etal., eds., Harwood Academic
Publishers, 1991).

Céc hop chit theo sang ché hitu ich trong didu tri cac réi loan lién quan dén
protein kinaza C & dbi turong 14 nguoi hodc dong vat duge cdng nhan 1a can diéu tri.
Viéc diéu tri bao gdm cho dbi twong nay sir dung mot luong hop chét c6 hiéu qua véi
hoat tinh PKC & dbi tugng. Céc chit e ché PKC hitu ich trong thuc té sir dung séng
ché ¢6 thé uc ché mot s6 dang ddng ding cua PKC, cu thé ching ¢ thé e ché chon
loc cac dang ddng ding cua PKC dic hidu (vi du, chét ac ché PKC chon loc hoic
isozym-chét trc ché PKC chon loc). Chét trc ché PKC c6 kha ning dé uc ché chon loc
cac dang dong déng ciia PKC duge chon tir cc dang ddng déng cb dién ciia PKC (a,
B1, B2, ) va cac dang ddng ddng méi ctia PKC (3, ¢, m, 0) hodc cc dang ddng ding
khong dién hinh (¢, 1), t5t hon 1a dugc chon tir cac dang dbng ding a, P (cac dang dong
ding 1 va p2) va 0 cia PKC. Cac chét trc ché PKC duoc uu tién c6 kha ning tc ché
chon loc cac dang ddng ding a va 0 cia PKC. Cac chit irc ché PKC thich hop bao
gbm cac chét din xudt maleimit, nhu 14 cac hop chéit duge md ta trong cac patent US
s6 5,545,636; 5,668,152; 5,672,681; 5,698,578; 5,710,145; 6,645,970; 7,220,774;
7,235,555; cong bd US sb 2008/0318975; cac Patent Chau Au sé 0776895 Bl;
0817627 B1; 1449529 B1; 1337527 B1; va c¢bng bd don PCT s6 W003/082859; va
WO007/006,533. Nhu dugc st dung & ddy, thudt ngit "chét (rc ché PKC" diing dé chi
chét tc ché protein kinaza C c¢6 thé 1a c¢6 do bao phil rong (nhiéu phan nhém) hogc
chon loc d6i véi mot hodc mot ) dé“)ng déng cia PKC. Thuéit ngit PKC néi chung la
ding dé chi toan bd nhom cac dang ddng ding: cic dang ddng ding thong thuong:
alpha, beta, va gama, cac dang dff)ng déng méi: delta, epsilon, eta, va theta, va cic dang
dbng déng khong dién hinh: zeta, va iota. Thuit ngit "chét wrc ché PKC chon loc" dung
dé chi chét trc ché PKC s& hitu muc do chon loc it nhat 1a gdp khoang 20 1an déi vai
mot hodc nhidu dang dong déng ciia PKC khi so sanh véi cac dang ddng ding khac
ctia PKC. Tt hon 13, mirc dd chon loc it nhét 14 gip khoang 100 1an, t6t hon nita 1a

gp khoang 500 lan, t6t nhét 1a gip khoang 1.000 1an hodc gip khoang 2.000 lan.
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Thuat ngit "chét wrc ché chon loc PKC alpha/theta”, "chét trc ché chon loc PKC a/6"
dung dé chi chét irc ché protein kinaza C chon loc hon ddi véi dang ddng déng alpha
va/hodc dang ddng ding theta ctia PKC nhiéu hon so véi cac dang dong déng da duge
bdc 16 khac ctia PKC. Vi du, PKC alpha hodc PKC alpha va theta, hon cédc dang dong
ding PCK da dugc dat tén khac it nhét 12 khoang 20 1an (t5t hon néu it nhét 1a khoang
100 14n, tét hon nita néu it nhat 12 khoang 500 1an, tot nhét 1a gdp khoang 1.000 1in
hoic gip khoang 2.000 14n).

Diéu hoa biét hoa GSK3p bang cac ddng vi protein kinaza C da duge md ta béi
Goode, et al trong bai cong bd trén J. Biol. Chem., Vol. 267, pp 16878-16882 (1992).
Gan day hon, diéu hoa d6i GSK30/p bing ddng vi protein kinaza C alpha va Akt da
dugc mé ta dé thuc ddy hoat hoa Integrin o,1,/B3 do thrombin va thiic day tiét ha_;t trong
cac tiéu ciu bai Moore, et al trong bai céng bb trén J. Biol. Chem., Vol. 288, pp 3918-
3928 (2013).

Hop chét theo sang ché hitu ich trong diéu trj cc rdi loan lién quan dén protein
kinaza, cu thé 1a céc rdi loan lién quan dén protein kinaza C alpha, theta (PKCo/0) &
d6i trong 12 ngudi hodic dong vat dugce cong nhan 1a cin didu tri bao gdm cho ddi
tugng nay str dung mot luong hop chit theo sang ché ¢ hiéu qua dé diéu tri bénh ung
thu hodc su tang trudng khdi u lién quan dén PKCa/0 & dbi tuong.

Theo khia canh khac, sang ché dé xuit hop chét theo sang ché dé sir dung trong
diéu tri céc rdi loan lién quan dén ty mién, bao gdm nhung khong chi gidi han & cac
bénh ty mién, phan tng di tng va thai ghép md, & ddi twong 14 ngudi hodc dong vat
dugc cong nhén la can diéu tri bao gdm cho ddi twong nay sir dung mot luong hop chét
theo sang ché c6 hiéu qua dé ngan can hoic giam sy sinh trudng khdi u & déi tuong.
Theo khia canh khéc, sang ché d& xuét hop chét dé st dung trong didu tri cac khéi u
rin 4c tinh & ddi tuong la nguoi hoac dong vat dugc cong nhén la can diéu tri bao gém
cho d6i twong nay sir dung mot lwong hop chat theo sang ché ¢ hiéu qua dé ngin can
hodc giam su sinh truéng khéi u & ddi twong. Ngoai vai trd tiém ning trong diéu tri
ung thu va cac bénh ting sinh tay, cac hop chit theo sang ché c6 thé hitu ich dé kiém
soat su lan rong ctia cic té bao mién dich trong céc tinh trang bénh hoc khac nhu 1a cac
bénh ty mién, phan tmg di tng va trong cac hdi ching thai ghép tang. Chét trc ché
PKC chon loc theo sang ché dugc hd trg thém réng n6 s€ cd hi¢u qua trong viéc diéu

tri cac roi loan li€n quan dén tuy mién dugc dua ra béi tai li€u gan day rang sotrastaurin
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dai di¢én nhém hop chit mai gdm cac chit e ché mién dich tac dong hoat hoa té bao T
som (Evenou, et al,”The Journal of Pharmacology and Experimental Therapeutics,”
Vol. 330 pp. 792-801, 2009).

Theo khia canh khac, sang ché dé xuit hop chét theo sang ché @ diéu tri bénh
ung thu, cac khéi u & dbi tuong 1a nguodi hodc dong vat duge cong nhén la can diéu tri
bao gdm cho dbi twong nay sir dung mot lugng hop chét theo sang ché c6 hidu qua dé
ngin can hodc giam su sinh truéng khéi u & déi tuong. Theo khia canh khac, sang ché
dé xuét hop chit theo sang ché dé sir dung trong phuong phap diéu trji cac khéi u rin
4c tinh & dbi twong 14 ngudi hodic dong vét duge cong nhan 1a cin didu tri bao gdm cho
d6i tegng nay sir dung mot luong hop chét theo sang ché ¢ hidu qua dé ngin can hoic
giam su sinh trudng khéi u & ddi tuong. '

Theo khia canh khdc, sang ché d& xuét phurong phap diéu tri bénh ung thu héic
mac, bao gdbm bénh ung thu hic mac mang céc dot bién GNAQ hoic GNA11 & dbi
tuong 13 ngudi hoic dong vat duge cong nhan 1a cin didu tri bao gdbm cho dbi twong
nay st dung mdt lwong hop chit theo sang ché c6 hidu qua dé ngin can hodc giam su
sinh trudng khéi u & dbi twong.

Theo khia canh khac, sang ché d& xuit hop chét theo sang ché dé sir dung trong
phwong phép diéu tri bénh ung thu lympho, bao gdm bénh ung thu lympho té bao B
16n lan téa (DLBCL), & ddi twong 12 ngudi hodc dong vét duge cong nhan 14 cin didu
tri bao gdm cho dbi twgng nay sir dung mot lugng hop chét theo sang ché ¢ hiéu qua
dé ngan can hodc giam su sinh truéng khdi u & dbi tuong.

Theo khia canh khéc, sang ché dé xuit hop chét theo sang ché dé sir dung trong
phuong phéap diéu tri cac bénh ung thu khéng ibrutinib & ddi twong 13 ngudi hodc dong
vat dugc cong nhan 1a can diéu tri bao gém cho dbi trgng nay st dung mot lugng hop
chit theo sang ché c6 hiéu qua dé ngan can hodic giam su sinh trudng khdi u & dbi
tugng. PKC 1a sin phim dau ra tir Tyrosin Kinaza Bruton ctia cic bénh ung thu
lympho té bao B va cic bénh ung thur vé méu va cac chét wc ché PCK theo sdng ché
duoc ing ho ring s& c6 hiéu qua trong didu tri cdc bénh va cic bénh ung thu khang
ibrutinib. Woyach, et al d@ mo ta va xac dinh mdt s6 dot bién cu thé c6 thé dan dén
ching khang ibrutinib trong bai bdo trén, J. New England Medicine, DOI:
10.1056/NEJMoa1400029, 2014.
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Hop chét theo sang ché hitu ich trong diéu trj cac rdi loan lién quan dén protein
kinaza, cu thé 1a céac rdi loan lién quan dén protein kinaza C, (PKCa/0) & dbi tuong 1a
ngudi hodc dong vat duge cong nhan 1 can didu tri bao gdm cho ddi twong nay sir
dung mot lwong hop chét theo sang ché c6 hidu qua dé ngan cin hodc giam ting
trudng khdi u lién quan dén réi loan lién quan dén PKCa/0 & dbi twong. Thuat ngir
"lvong c6 hiéu qua diéu tri" cua chét ¢rc ché PKC ding dé chi luong chét tc ché PKC
s& din dén dap tmg y hoc hodc dap tng sinh hoc & dbi twong, vi du, giam hoic trc ché
enzym hodc hoat dong cuia protein, va/hodc cai thién cac tri€u chiing, gidm nhe céc
tinh trang, 1am chdm hodc tri hodn tién trinh bénh, hodc phong bénh, v.v. Theo mdt
phuong 4n khong gi6i han, thuit ngir "lugng c6 hiéu qua diéu tri" ding dé chi lwong
chat {rc ché PKC, khi cho ddi tuong ding, c6 hidu qua dé (1) it nhét 1a phan nio lam
giam nhe, trc ché, phong va/hodc cai thién tinh trang, hodc rdi loan hodc bénh do hoic
lién quan dén hoat tinh ctia PKC, nhu 13 vi du, bénh ung thu lympho té bao B ¢6 qua
trinh truyén tin hiéu thy thé té bao B hoat dong man tinh (vi du, bénh ung thu lympho
t€ bao B 16n lan téa dot bién CD79) hodc bénh ung thu hic mac mang cac dot bién
GNAQ hodc GNA11; va/hodc c¢6 hidu qua dé (2) it nhét 1a phan nao 1am giam kich
thuée (thé tich khdi u) hoidc tre ché su sinh trudng thém ciia cac khdi u (rin hoic 16ng).
Theo mét phuong 4n khong gidi han khéc, thuat ngit "luong c6 hiéu qué diéu tri" ding
dé chi lugng hop chét theo sang ché ma, khi dugc dung cho dbi tuong, té bao, hoic
moO, hodc vat li¢u sinh hoc khong thudc té bao, hodc moi truong, c6 hi¢u qua dé it nht
1a phin nao lam giam hodc trc ché susinh truéng bénh ung thu lympho té bao B ¢6 quy
trinh truyén tin hiéu thu thé té bao B hoat dong man tinh (tét hon 13, bénh ung thu
lympho té bao B 16n lan téa mang dot bién CD79) hodc bénh ung thu hic mac mang
céc dot bién GNAQ hogc GNAI1.

Nhu dugce st dung & day, thudt ngir "dbi tugng" dung dé chi dong vat. Pién
hinh 14 ddng vat nay 1a dong véat c6 vu. Péi tuong ciing dung dé chi, vi du, cac loai
linh trudong (vi du, ngudi, nam hodc nir), bo, ctru, dé, ngua, ch6, meo, théd, chudt, ca,
chim va tuong tu. Theo céc phudng an cu thé, ddi twong 1a linh trudng. Theo céc
phuong an khac, déi tuong nay 1a ngudi. Nhu dugc sir dung & ddy, thuat ngit "trc ché",
"su trc ché" hodc "qua trinh tc ché" dung dé chi su gidm hodc ngédn chén tinh trang,
triéu ching, hoic réi loan, hoic bénh da biét, hodc giam dang ké trong hoat dong co

ban clla mt qué trinh sinh hoc hodc hoat dong sinh hoc. Nhu dugc st dung & day,
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thuat ngit "didu tri", "viéc didu tri" hodc "phép diéu tri" bénh hodc rdi loan bat ky,
ding dé chi (i) su giam nhe bénh hoc rdi loan (nghia 13, 1am chdm hoic 1am ngimg
hodc giam su phat trién bénh hoidc it nhit mot trong sb cac tridu chiing 1am sang cla
n6; (i) 1am diu hodic 1am thuyén giam it nhit mot tham sb thé chét bao gdbm cac tham
s6 thé chét c6 thé khong thé nhan thdy rd béi bénh nhan; (iii) dé diéu bién bénh hoic
r6i loan, vé& mit thé chét, (vi du, bn dinh hoa triéu chung cé thé nhan 10), v& mit sinh
ly, (vi du, 6n dinh hoa tham sé vé thé chét), hodc ca hai; hodc (iv) ngin ngira hoic tri
hodn sy khéi phat hodc phat trién hodc dién tién ciia bénh hoic 61 loan. Noi chung,
thuat ngit "viéc didu tri" hodc "diéu tri" md ta su quan ly va chim s6c bénh nhan véi
muc dich chién déu chéng lai bénh, tinh trang, hodc rdi loan va bao gdm viée sir dung
chét rc ché PKC dé ngan ngira sy khoi phat cac triéu chimg hodic cac bién ching,
giam nhe cac tridu chimg hodc cac bién ching, hoic tiéu trir bénh, tinh trang hoic rdi
loan.

Hop chit theo sang ché hitu ich trong cac ri loan lién quan dén PKC, bao gdm
cac bénh ung thu dugc boc 10 & day, & dbi tuong 14 ngudi hodc dong vat can duge diéu
tri bao gdm cho ddi twong nay. Viée didu tri c¢6 thé bao gdm viée dung mot hrong hop
chét theo sang ché c¢6 hiéu qua dé ngin can hodc gidm sy ting truéng khdi u & ddi
tugng két hop vai it nht mot chit bd sung dé didu trj ung thu. Mot s chéit chéng ung
thu thich hop dé st dung 1am cac chét diéu tri két hop duoc bao gdm dé sir dung trong
theo sang ché. Thuc vdy, sang ché bao gdbm, nhung khong chi gi¢i han &, viéc st dung
nhiéu loai chit chéng ung thu nhu 1a: cht cam tmg qua trinh chét theo chwong trinh;
polynucleotit (vi du, cac ribozym); céc polypeptit (vi du, cac enzym); dugc chét; cac
chit bit chude sinh hoc; alkaloit; chét alkyl hoa; chét khéng sinh chéng khéi u; chét
chéng chuyén héa; hormon; hop chit platin; khang thé don dong dugc lién hop véi
dugc chét chéng ung thu, doc t& va/hodc nuclit phong xa; chét bién dbi dap tmg sinh
hoc (vi du, cac intoforon [vi dy, IFN-a, v.v] va céac intolokin [vi du, IL-2, v.v], v.v);
chét thudc 1iéu phap mién dich dap tng; yéu té ting trudng vé tao mau; chit cam g
biét héa té bao khbi u (vi dy, axit retinoic tit ca & dang trans, v.v); chét phan tng liéu
phép gen; cac chét phan ing va nucleotit liéu phap ddi nghia; cac vacxin ngira khi u;
chét e ché hinh thanh mach mdi, va tuong tw. Vo sb cac vi du khac vé cac hop chit
héa tri va cac liéu phap chdng ung thu thich hop dé ddng str dung véi cac hop chat

theo sang ché da dugc biét dén boi ngudi c6 hiéu biét trong linh vuc nay.

-38-



27922

Theo c4c phuong an dugce wu tién, cic tic nhan chdng ung thur duoc sir dung két
hop véi cac hop chit theo sang ché bao gdm céc tac nhan cam tmg hoic kich thich qua
trinh chét theo chuong trinh. Céc tac nhan cam tmg qua trinh chét theo chuong trinh
bao gém, nhung khéng chi gi¢i han &, tic nhan phéng xa (vi du, W); cac chét trc ché
kinaza (vi du, chét tc ché kinaza thu thé yéu tb tdng trudng biéu bi [EGFR], chét trc
ché kinaza thu thé yéu t6 tang truéng mach [VGFR], chét trc ché kinaza thu thé yéu tb
tang truéng nguyén bao soi [FGFR], chét trc ché thu thé yéu td tang truéng bién dbi tir
tiéu ciu [PGFR] I, va cac chit e ché kinaza Ber-Abl nhu 1a STI-571, Gleevec, va
Glivec]); cac phan tir d6i nghia; cac khang thé [vi du, Herceptin va Rituxan]; c4c chit
khang estrogen [vi du, raloxifen va tamoxifen]; cic chdt khang androgen [vi du,
flutamit, bicalutamit, finasterit, aminoglutethamit, ketoconazol, va corticosteroit]; cac
chét tc ché xyclooxyaza 2 (COX-2) [vi du, xelecoxib, meloxicam, NS-398, va cic
duge chit khang viém khong phai steroit (NSAID)]; va cac dugc chit hoa tri ung thu
[vi duy, irinotecan (Camptosar), CPT-11, fludarabin (Fludara), dacarbazin (DTIC),
dexametason, mitoxantron, mylotarg, VP-16, xisplatin, 5-FU, doxrubixin, Taxoter
hodc taxol]; cac phan ti truyén tin hiéu té bao; xeramit va cac xytokin; va staurosprin,
va tuong tu.

Theo cac khia canh khéc, sang ché dé xuit cac ché phdm diéu tri chua it nhit
mot hop chét theo sang ché két hop véi chat mang dugc dung, va tily y véi mot hodc
nhidu cht bd sung dé diéu tri ung thu, nhu dwoc sir dung phd bién trong lidu phép tri
liéu ung thu.

Thuat ngit "bénh ung thu" dung dé chi cac bénh ung thu c6 thé duoc diéu tri
cach hiru ich béng cach tc ché PKC, bao gém, vi duy, cdc bénh ung thu thé rén, nhu 13
cac bénh ung thu biéu md (vi du, & phdi, tuyén tuy, tuyén giap, budng tring, bang
quang, v, tuyén tién liét hodc rudt két), cac bénh ung thu hic t, cac rdi loan vé tiy
(vi dy, bénh ung thu hic mac, bénh bach ciu dong tiy, bénh da u tiy va bénh ting sinh
nguyén bao tiy hdng cdu), cic bénh u tuyén (vi du, bénh u tuyén dai trang 16ng nhung)
va cac bénh ung thu mo lién két (vi du, bénh ung thu mo lién Két & xuong).

"Chét wrc ché PKC" duoc st dung & ddy dung d& chi hop chét thé hién ICs lién
quan dén hoat dong PKCa/@ it hon khoang 100nM nhu duge do trong céc thir nghiém
duge mo ta dudi ddy. Theo mot sé phuong an, chat e ché PKC c6 ICs lién quan dén

hoat dong PKCa/0 it hon khoang 50nM nhu dugc do trong cac thir nghiém dugc md ta
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duéi day. Van theo céc phuong 4n khéc, chét e ché PKC ¢6 ICs lién quan dén hoat
dong PKCa/6 it hon khoang 10nM nhu dugce do trong cac thir nghiém dugce md ta
duéi day.

Hop chét theo sang ché hitu ich trong trc ché it nhét 1a mot dang dong phén ciia
PKC & dbi tuong trong viée diéu trj tinh trang sinh hoc do dang ddng phan ctia PKC,
bao gbm qua trinh truyén tin hiéu dang ddng ding ciia PKC, & dbi tuong. Viéce tic ché
hogc didu tri nay bao gdm budc sir dung ché phim diéu tri chira it nhit mét hop chét
c6 cdng thie theo sang ché c6 hidu qua dé e ché dang ddng phan ciia PKC (PKCa,
PK(CH) hodc quy trinh truyén tin hiéu dang dong ding ciia PKC & dbi twong.Ché phdm
diéu tri nay la hiru ich dé diéu tri cho cac bénh nhan c6 nhu clu voi cac chét tre ché
nay (vi du, cac bénh nhin mic bénh ung thu do quy trinh truyén tin hiéu PKC bét
thuong).

Hop chét theo séng ché trc ché it nhat mot serin/threonon kinaza dugc chon tir
PKCa hodc PKC6 & dbi tuong, hodc diéu tri tinh trang sinh hoc do it nhét mot trong
PKCo hodc PKCO giy ra. Viéc trc ché hoic didu tri nay bao gdm bude sir dung ché
phim didu tri chira it nhit mot hop chét theo sang ché c6 hiéu qua dé e ché kinaza &
d6i twong. Cac hop chit didu trji nay hiru ich dé diéu tri cho cac bénh nhén ¢6 nhu ciu
dbi voi cac chét (e ché nay (vi du, cic bénh nhan méc bénh ung thu do quy trinh
truyén tin hiéu PKC bat thudng).

Hop chét theo sang ché hitu ich dé wrc ché it nhat mot serin/threonon kinaza
dugc chon tir PKCa hoic PKCO & dbi twong, hoic didu trj tinh trang sinh hoc do it
nhit mét trong PKCa hodc PKCO gay ra, bao gdm buéc cho ddi tugng nay st dung it
nhét mot hop chét theo sang ché véi lwong ¢6 hiéu qua dé trc ché kinaza & ddi tugng.
Céc hop chét diéu trj nay hitu ich @& diéu tri cho cac bénh nhan cn chat &rc ché nay (vi
du, c4c bénh nhin mic ung thu do qua trinh truyén tin hiéu thu thé serin/threonin
kinaza bét thuong).

Theo khia canh khéc, sang ché dé cap dén cac quy trinh diéu ché cac hop chét
theo sang ché, va dén cac chét trung gian trong qué trinh téng hop hitu ich trong cac
quy trinh nay, nhu duoc mé ta chi tiét dudi day.

Céc phuong phap tong hop
C6 thé thu duoc cac hop chit theo sang thong qua cic quy trinh di dugc biét

dén boi ngudi c6 hidu biét trong linh vue nay (cic phuong phap 1-6). Vi du, nhur duge
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biu thij trong so dd 1 (phwong phap 1), axit 3-amino-6-pyrazin-duge thé-2-carboxylic
c6 thé dugc didu ché tir metyl 3-amino-6-pyrazin-duge thé-2-carboxylat twong tmg ctia
n6 bit diu tr metyl 3-amino-6-bromopyrazin-2-carboxylat. Hop chat (1-(2-
aminopyridin-3-yl)piperidin-4-yl) dugc bao v¢ (vi dy, tert-butyl (1-(2-aminopyridin-3-
yl)piperidin-4-yl)carbamat), sau d6 dugc diéu ché bit dau tir 3-flo-2-nitropyridin. Sau
d6 cho metyl 3-amino-6-pyrazin-duoc thé-2-carboxylat phan tmg véi hop chét (1-(2-
aminopyridin-3-yl)piperidin-4-yl) dugc bdo vé, sau d6, loai bd bdo vé dé tao ra 3-
amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-pyrazin-dugc thé-2-carboxamit.
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Ngoai ra, 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-
6-pyrazin-duoc thé-2-carboxamit, c6 thé dugc didu ché theo mot quy tinh tdng hop it
hon mdt bude, nhu duge md ta trong phuong phép 2 (so d6 2). Vi du, nhur dugce biéu
thi trong so dd 2, axit 3-amino-6-pyrazin-dugc thé-2-carboxylic ¢6 thé dugc diéu ché
tir metyl 3-amino-6-pyrazin-dugc thé-2-carboxylat trong ng cia nd bét déu tir metyl
3-amino-6-bromopyrazin-2-carboxylat. Sau d6, diéu ché hop chit (1-(2-aminopyridin-
3-yl)piperidin-4-yl) dugc bao vé (vi du, tert-butyl (1-(2-aminopyridin-3-yl)piperidin-4-
yl)carbamat), bit dau tir 3-flo-2-nitropyridin. Sau d6, cho metyl 3-amino-6-pyrazin-
duge thé-2-carboxylat phan tng v6i hop chat (1-(2-aminopyridin-3-yl)piperidin-4-yl)
duge bao vé€, sau do , loai bd bao vé dé tao ra 3-amino-N-(3-(4-aminopiperidin-1-

yl)pyridin-2-yl)-6-pyrazin-dugc thé-2-carboxamit.
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Theo mot phuong thirc khéc, 3-amino-N-(3-(4-amino-4-

(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-pyrazin-duoc thé-2-carboxamit c6 thé thu
duge nhu duge md ta trong phwong phip 3 (so dd 3). Vi du, bt dau tir 3-flo-2-
nitropyridin, diéu ché hop chit (1-(2-aminopyridin-3-yl)piperidin-4-yl) duoc bao vé.
Sau d6 cho hop chét (1-(2-aminopyridin-3-yl)piperidin-4-yl) dugc bao vé phan g
v6i axit 3-amino-6-bromopyrazin-2-caboxylic hodc axit dugc bdo vé€ (vi du, metyl 3-
amino-6-bromopyrazin-2-caboxylat) d& tao ra  3-amino-N-(3-(4-amino-4-
(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-bromo-pyrazin-2-carboxamit. Chuyén

hoéa  3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-bromo-
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pyrazin-2-carboxamit theo hai budc thanh 3-amino-N-(3-(4-aminopiperidin-1-

yl)pyridin-2-yl)-6-pyrazin-duoc thé-2-carboxamit.
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Theo mot phuong thirc khéc, 3-amino-N-(3-(4-amino-4-
(metoxymetyl)piperidin-1-yl)pyridin-2-y1)-6-pyrazin-dugc thé-2-carboxamit c6 cac
cong thirc (1), (Ta), (II), hodc (III) ¢6 thé thu duge nhu durge md ta trong phrong phap
4 (so dd6 4). Vi duy, bit dau tir 3-flo-2-nitropyridin, diéu ché hop chit (1-(2-
aminopyridin-3-yl)piperidin-4-yl) dugc bao vé. Sau d6, cho hop chit (1-(2-
aminopyridin-3-yl)piperidin-4-yl) dugc bdo v€ ndy phan Gng véi axit 3-amino-6-

bromopyrazin-2-caboxylic hodc axit dugc bao v¢ (vi du, metyl 3-amino-6-
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bromopyrazin-2-caboxylat) dé tao ra 3-amino-N-(3-(4-amino-4-
(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-bromo-pyrazin-2-carboxamit. Chuyén
héa  3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-bromo-
pyrazin-2-carboxamit theo it budéc hon thanh 3-amino-N-(3-(4-aminopiperidin-1-
yl)pyridin-2-y1)-6-pyrazin-dugc thé-2-carboxamit c6 cac cong thic (I), (Ia), (II) hodc
(I1D).

So dd 4
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Theo mot phuong thirc khéc, 3-amino-N-(3-(4-amino-4-
(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-pyrazin-duge thé-2-carboxamit c6 thé thu
duoc nhu duge md ta trong phwong phap 5 (so dd 5). Vi du, ¢6 thé diéu ché axit 3-

amino-6-pyrazin-dugc thé-2-carboxylic tir metyl 3-amino-6-pyrazin-dugc thé-2-
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carboxylat tirong tng ctia n6 bit dau tir metyl 3-amino-6-bromopyrazin-2-carboxylat.
Sau d6 cho axit 3-amino-6-pyrazin-duoc thé-2-carboxylic phan ting véi 2-amino-3-
iodo-pyridin dé tao ra chét trung gian 12, sau d6, dugc chuyén héa thanh hop chit (1-
(2-aminopyridin-3-yl)piperidin-4-yl), sau do, loai bd bao vé dé thu dugc 3-amino-N-
(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-pyrazin-dugc thé-2-carboxamit.
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Theo mét phuong thire khac, c6 thé diéu ché 3-amino-N-(3-(4-amino-4-
(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-pyrazin-dugc thé-2- theo quy trinh tong
hop it hon mot bude nhu duge md ta trong phuong phap 6 (so dd 6). Vi du, axit 3-
amino-6-halo-pyrazin-dugc thé-2-carboxylic c6 thé dugc didu ché tir metyl 3-amino-6-
pyrazin-dugc thé-2-carboxylat twong tmg clia né bit diu tr metyl 3-amino-6-
bromopyrazin-2-carboxylat theo quy trinh it hon mot budce. Sau do, cho axit 3-amino-
6-pyrazin-dugc thé-2-carboxylic phan tng véi 2-amino-3-iodo-pyridin dé tao ra chét

trung gian 12, sau d6, duoc chuyén hoa thanh hop chit (1-(2-aminopyridin-3-
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yl)piperidin-4-yl), sau d6, loai bd bao vé dé thu dugc 3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-2-yl)-6-pyrazin-dugc thé-2-carboxamit.

S0dd 6
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Céc hop chét theo sang ché hitu ich in vitro hodc in vivo trong trc ché su sinh
trudng cta cac té bao ung thu. Cac hop chét nay c6 thé dugc st dung mot minh hodc
trong cac ché pham ciing v6i chit mang duoc dung hoic ta dugc duge dung. Cac chét
mang dugc dung hodc ta duge duge dung thich hgp bao gém, vi du, cac cht xir ly va
cac chét tang cudng va cic chit diéu chinh phan phéi duoc chét, nhu 13, vi dy, canxi
phosphat, magie stearat, bot dé talc, monosacarit, disacarit, tinh bdt, gelatin, xenluloza,
metyl xenluloza, natri carboxymetyl xenluloza, dextroza, hydroxypropyl-f-
xyclodextrin, polyvinylpyrolidinon, cic chét sap c6 nhiét d6 néng chay thap, nhua trao

dbi ion, va twong ty, ciing nhu céc td hop chira bét ky hai trong s6 chung hozc nhiéu
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hon. Cac td dugc dugc dung thich hop khic dugc md td trong "Remington's
Pharmaceutical Sciences", Mack Pub. Co., New Jersey (1991).

Céc luong c¢6 hidu qua cua cac hop chét theo sang ché ndi chung 12 bao gbm
lwong bét ky da dé e ché co thé phat hién duoc hoat dong cua dang dong ding cia
PKC bang thir nghiém bat ky trong s cac thir nghiém néu trén, bang cac thir nghiém
v& hoat dong PKC khac da biét bdi nguoi c6 hiéu biét trung binh trong linh vuc nay
hodic bang cach phat hién sy trc ché hodc 1am thuyén giam céc triéu chimg ciia bénh
ung thu.

Luong thanh phén hoat tinh ¢6 thé dwoc két hop vdi cac nguyén liéu chit mang
dé tao ra dang lidu don s& thay dbi phu thudc vao véat chu dugc diéu tri va ché do st
dung cu thé. Tuy nhién, s& dugc hiéu rﬁng, murc d6 lidu cu thé dbi v6i bénh nhén cu
thé bat ky s& phu thudc vao nhiéu yéu té bao gém hoat dong ctia hop chét cu thé dugc
sir dung, tudi, trong lugng co thé, sirc khoe tong quat, gidi tinh, ché do an, thoi gian sir
dung, duong dung, tdc d0 bai tiét, su td hop dugce chét, va muc do nghiém trong cia
bénh cu thé sép dugc tri ligu. Luong c6 hiéu qua didu tri d6i v6i mét tinh trang da biét
¢6 thé dugc xé4c dinh d& dang bang thi nghiém thong thuong va ndm trong cc k§ ning
va su danh gia cia bac si 1am sang thong thudng.

Dé dat dugc cac muc dich cia sang ché, 1idu c6 hiéu qua diéu tri n6i chung sé 13
lidu hing ngay tdng sé dugc sir dung cho vat chu theo lidu don hodc céc liéu phan chia
c¢6 thé 1a & cac lugng, vi du, lugng hing ngay tir 0,001mg/kg trong lugng co thé dén
1000mg/kg trong lugng co thé va dwoc wu tién hon 13 luong hing ngay tir 1,0mg/kg
trong luong co thé dén 30mg/kg trong lwong co thé. Cac ché phidm don vi liéu co thé
chtra céc luong ndy & dang cac ude sb ciia chung dé tao ra lidu hing ngy.

Céc hop chit theo sang ché c6 thé dugc sir dung qua dudng miéng, qua dudng
ngoai tidu hoa, dudi ludi, bang sol khi héa hodc dung cu hit-xit, qua dudng truc trang,
hodc str dung tai chd theo cac ché phém don vi lidu chtra cdc chat mang dugc dung,
cac ta duge, va cac chat dan thubc khong gdy doc théng thuong nhu mong mudn. Sir
dung tai chd ciing c6 thé bao gdm viéc sir dung qua da nhu 13 cac miéng dan qua da
hoic cac thiét bi dién chuyén ion. Thuét ngir ngoai duong ti€u hoa nhu dugce stir dung &
déy bao gdm tiém dudi da, céc k§ thuat truyén hodc tiém trong tinh mach, trong co,

trong xuong trc.
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Céc dang bao ché dung cho tiém, vi du, dang huyén phu chira diu hoic dang
chtra nugc dung cho ti€ém vo trung co thé duoc bao ché theo Iinh vuc bao ché da biét
béng cach sir dung chét phan tan hodc chit thdm wdt thich hop va cac chit tao huyén
phii. Dang bao ché ding cho tiém tinh khiét ciing c6 thé 1a huyén phu hoic dung dich
diing cho tiém tinh khiét trong dung méi hodc chét pha loing khong doc, kha dung véi
dudng ngoai dudng tiéu hoa, vi du, nhur 1a dung dich trong 1,3-propanediol. Trong s&
cac dung mdi va chit din thubc kha dung c6 thé duoc sir dung 13 nude, dung dich
Ringer, va dung dich natri clorua ding truong. Ngoai ra, cac dau c¢d dinh, tiét tring
duogc sir dung thong thudong 1am moi trudng huyén phit hodc dung méi. Vi muc dich
nay, diu cb dinh ngot (bland fixed oil) bat ky c6 thé dugc sir dung bao gdm cac
mono-glyxerit hodc di-glyxerit. Ngoai ra, cac axit béo nhu la axit oleic cling dugc st
dung trong ché phim ding cho tiém.

Céc dang thubc dan dé st dung qua dudng truc trang cta dugc chét ¢ thé duge
bao ché bang cach tron dugc chit nay véi ta duge khong giy kich thich thich hgp nhu
12 bo cacao va polyetylen glycol, & trang thai rdn & nhiét d thong thuong nhung &
trang thai 16ng & nhiét d0 cda truc trang va do d6, s€ tan chay trong truc trang va giai
phong dugc chit.

Céc dang liéu rén dé sir dung qua dudng miéng c6 thé bao gdm vién nang, vién
nén dai, vién nén tron, dang bot, va dang hat. Trong cac dang lidu ran nay, hop chét
hoat tinh c6 thé dugc tr(}nA v6i it nhat mot chét pha lodng tro nhu la sucroza, lactoza
hodc tinh bdt. Cac dang lidu ndy ciing c6 thé chira, nhu 1a trong thuc té théng thuong,
cac chit bd sung khac ngoai chit pha lodng tro, vi du, cic chét trurot nhu 13 magie
stearat. Trong trudng hop vién nang, vién nén dai, va vién nén tron, cac dang lidu nay
ciing ¢6 thé chira cac chit dém. Cac vién nén dai va vién nén trong ngoai ra c6 thé
duge bao ché bing cac chét bao tan trong rudt.

Céc dang liéu 16ng @ ding qua dudng miéng c6 thé bao gdbm nhil trong, dung
dich, huyén phu, si-rd, va cén ngot dugc dung chira chit pha lodng tro dugc sir dung
phd bién trong linh vure nay, nhu 1 nude. Cac ché pham nay con c6 thé chira chit trg,
nhu 14 cac chdt thAm u6t, cdc chit nhii héa va cac chét tao huyén phu, céc
xyclodextrin, va chét tao ngot, chét tao huong vi, va chét tao mui.

Céc hop chét theo sang ché ciing c6 thé dugc sir dung & dang cac liposom. Nhu

da duogc biét dén trong linh vuc nay, néi chung, cic liposom dugc bién doi tir cac
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phospholipit hodc cac chit lipit khac. Cac liposom dugc tao ra béi cac tinh thé dung
dich mdt hodc da 16p mong dugc hydrat héa duge phén tan trong moi trudng chira
nuée. Lipit bat ky c6 kha ning chuyén hoa, sinh 1y kha dung, khong gy doc c6 kha
ning tao ra céc liposom c6 thé duge sir dung. Cac ché phdm theo sang ché & dang
liposom c6 thé chira, ngoai hop chét theo sang ché, cic chit 1am 6n dinh, chét bao
quan, ta duge, va tuwong tu. Cac lipit dugc wu tién la cac phospholipit va cic
phosphatidyl cholin (lexithin), tr nhién va téng hgp. Ciac phuong phép tao ra cic
liposom da dugc biét dén trong linh vuc nay. Xem, vi du, Prescott, Ed., Methods in
Cell Biology, Volume XIV, Academic Press, New York, N.-W., p. 33 et seq. (1976).

Ngoai truong hop céc hop chit theo sang ché ¢6 thé duge st dung nhu chét c6
hoat tinh dugc duy nhét, ching con cé thé duge st dung két hop v6i mdt hodc nhiéu
chét khéc duge st dung trong didu tri ung thu. Céc hop chit theo sang ché ciing hitu
ich khi két hop véi cac chit chdng ung thur va cac chat didu tri di biét, va cac t6 hop
clia cac hop chét theo sang ché vai cac chit hoa tri hodc cac chit chdng ung thu khac
nim trong pham vi cia sang ché. Céc vi du v& cac chét nay c6 thé dugc tim thy trong
Cancer Principles and Practice of Oncology, V. T. Devita va S. Hellman (bién tép
vién), ban 6™ (15/02/2001), cic nha xuét ban Lippincott Williams & Wilkins. Ngudi
¢6 hiéu biét trung binh trong linh vuc ndy s& c6 kha ning nhén thirc duge rang céc tb
hop cuia céc chét nay s€ hiru ich dua trén cac dac diém cu thé cua cac dugc chat va
bénh ung thu ¢6 lién quan. Cac chét chéng ung thu niy bao gbém, nhung khong chi
giGi han &, céac chét sau: cdc chét didu bién thy thé estrogen, cac chét diéu bién thu thé
androgen, cac chit didu bién thu thé retinoid, cac chat gdy doc té bao/chat lam dimng
ting truéng t& bao, cac chit chdng ting sinh, cic chat tc ché prenyl-protein
transferaza, cic chit trc ché HMG-CoA reductaza va cac chét (rc ché hinh thanh mach
khéc, cac chét wrc ché tdng sinh té bao va truyén tin hiéu séng sot té bao, cac chit cam
g qua trinh chét té bao theo chwong trinh va cac chat can tré cac diém kiém tra chu
ky t& bao. Céac hop chit theo sang ché ciing hitu ich khi dugc dong sir dung véi lidu
phép xa tri.

Do d6, theo mdt phuong an cua sang ché, cac hop chit theo sang ché ciing dugc
sir dung két hop vai cac chét chéng ung thu da biét bao gom, vi dy, cic chat diéu bién
thu thé estrogen, Cac chit diéu bién thu thé androgen, cac chit diéu bién thu thé

retinoid, cac chit gdy doc t& bao, cac chit chdng ting sinh, cac chét trc ché prenyl-
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protein transferaza, céac chit tc ché HMG-CoA reductaza, cac chét rc ché HIV
proteaza, cac chét tc ché phién ma nguogc, va cac chét trc ché hinh thanh mach khéc.

Céc chét didu bién thu thé estrogen 1a cac hop chit can tré hodc trc ché sy gin
két cua estrogen véi thu thé, bat k& 12 theo co ché nao. Céc vi du v& cac chét diéu bién
thu thé estrogen bao gém, nhung khong chi gidi han &, tamoxifen, raloxifen, idoxifen,
LY353381, LY117081, toremifen, fulvestrant, 4-[7-(2,2-dimetyl-1-oxopropoxy-4-
metyl-2-[4-[2-(1-piperidinyl)etoxy]phenyl]-2H-1-benzopyran-3-yl]-phenyl-2,2-di-
metylpropanoat, 4,4'-dihydroxybenzophenon-2,4-dinitrophenyl-hydrazon, va SH646.

Céc chét didu bién thy thé androgen 13 cac hop chit can tré hodc vc ché sy gin
két cta cac androgen véi thu thé ctia androgen. Vi du dai dién cho céc chét diéu bién
thu thé androgen bao gdm finasteride va céc chit e ché Sa-reductaza khac, nilutamit,
flutamit, bicalutamit, liarozol, va abirateron axetat. Cac chit diéu bién thu thé retinoid
1a cac hop chét can tré hoic tre ché su gin két clia cac retinoid véi thu thé cua retinoid.
Céc vi du vé cac chit diéu bién thu thé retinoid bao g&‘)m bexaroten, tretinoin, axit 13-
cis-retinoic, axit 9-cis-retinoic, a-diflometylornithin, LX23-7553, trans-N-(4'-hydroxy-
phenyl) retinamit, va N4-carboxyphenyl retinamit.

Céc chét gy doc té bao va/hoic cac chit lam ngimg ting trudng té bao 14 cac
hop chét gay ra su chét té bao hoic trc ché ting sinh té bao chu yéu 1a bang céch can
tré truc tiép chirc ning cua t& bao hoic tc ché hodc can trd nguyén phan té bao, bao
gbdm céc chat alkyl héa, cac yéu t6 hoai tir khéi u, chit xen giita, cdc hop chét c6 kha
ning hoat hoa hypoxia, cac chét trc ché vi dng/céc chét én dinh vi bng, cac chét trc ché
kinesin phén bao, cac chét trc ché kinaza c6 lién quan dén dién tién phan bao, cic chit
chéng chuyén hoa; cac chét bién ddi dap g sinh hoc; cic chét didu tri c6 ban chit
hormon/céc chit didu trj chéng hormon, céc yéu tb ting trudng tao méau, cac chit didu
tri nhdm dich khéng thé don dong, céc chét trc ché topoisomeraza, cac chét tic ché
proteasom va cac chit rc ché ubiquitin ligaza. Cac vi du vé cac chét gay doc té bao
bao gf‘)m, nhung khong chi gigi han &, sertenef, cachectin, ifosfamit, tasonermin,
lonidamin, carboplatin, altretamin, prednimustin, dibromodulxitol, ranimustin,
fotemustin, nedaplatin, oxaliplatin, temozolomit, heptaplatin, estramustin, improsulfan
tosilat, trofosfamit, nimustin, dibrospidium clorua, pumitepa, lobaplatin, satraplatin,
profiromyxin, cisplatin, irofulven, dexifosfamit, cis-amindiclo(2-metyl-pyridin)platin,

benzylguanin, glufosfamit, GPX100, (trans, trans, trans)-bis-mu-(hexan-1,6-diamin)-
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mu-[diamin-platin(II)]bis[diamin(clo)platin (II)]tetraclorua, diarizidinylspermin, arsen
trioxit, 1-(11-dodexylamino-10-hydroxyundexyl)-3,7-dimetylxantin, zorubixin,
idarubixin, daunorubixin, bisantren, mitoxantron, pirarubixin, pinafide, valrubixin,
amrubixin, antineoplaston, 3'-deamino-3'-morpholino-13-deoxo-10-hydroxycarmino-
myxin, annamyxin, galarubixin, elinafide, MEN10755, va 4-demetoxy-3-deamino-3-
aziridinyl-4-metylsulphonyl-daunorubixin (xem WO 00/50032). Vi du dai dién cho
hop chét c6 kha ning hoat héa hypoxia 14 tirapazamin. Céc chit trc ché proteasom bao
gdm, nhung khéng chi gi¢i han &, lactaxystin va bortezomib. Cac vi du vé céac chét trc
ché vi bng/cac chét 6n dinh vi dng bao gbm paclitaxel, vindesin sulfat, 3',4'-didehydro-
4'-deoxy-8'-norvincaleukoblastin, docetaxol, rhizoxin, dolastatin, mivobulin isethionat,
auristatin, xemadotin, RPR109881, BMS184476, vinflunin, cryptophyxin, 2,3,4,5,6-
pentaflo-N-(3-flo-4-metoxyphenyl) benzen sulfonamit, anhydrovinblastin, N,N-
dimetyl-L-valyl-L-valyl-N-metyl-L-valyl-L-prolyl-L-prolin-t-butylamit, TDX258, cac
epothilon (xem vi du Patent My sb 6,284,781 va 6,288,237) va BMS188797. Vi du dai
dién cho cac chit &rc ché topoisomeraza bao gdm topotecan, hycaptamin, irinotecan,
rubitecan,  6-etoxypropionyl-3',4'-O-exo-benzyliden-chartreusin,  9-metoxy-N,N-
dimetyl-5-nitropyrazolo[3,4,5-kl]acridin-2-(6H) propanamin, 1-amino-9-etyl-5-flo-
2,3-dihydro-9-hydroxy-4-metyl-1H,12H-benzo[de]pyrano[3',4":b,7]-
indolizino[1,2b]quinolin-10,13(9H,15H)dion, lurtotecan, 7-[2-(N-
isopropylamino)etyl]-(20S)camptothexin, BNP1350, BNPI1100, BN80915, BN80942,
etoposide phosphat, teniposide, sobuzoxan, 2'-dimetylamino-2'-deoxy-etoposide,
GL331, N-[2-(dimetylamino)etyl]-9-hydroxy-5,6-dimetyl-6H-pyrido[4,3-b]carbazol-1-
carboxamit, asulacrin, (5a, 5aB, 8aa, 9b)-9-[2-[N-[2-(dimetylamino)etyl]-N-metyl-
amino]etyl]-5-[4-hydroOxy-3,5-dimetoxyphenyl]-5,5a,6,8,8a,9-hexahydrofuro-
(3',4'":6,7)naphto(2,3-d)-1,3-dioxol-6-on, 2,3-(metylendioxy)-5-metyl-7-hydroxy-8-
metoxybenzo[c]-phenanthridini, 6,9-bis [(2-aminoetyl)amino]benzo[g]isoguinolin-
5,10-dion,  5-(3-aminopropylamino)-7,10-dihydroxy-2-(2-hydroxyetylaminometyl)-
6H-pyrazolo[4,5,1'-de]acridin-6-on, N-[1-[2(dietylamino)etylamino]-7-metoxy-9-oxo-
9H-thioxanthen-4-ylmetyl]formamit, N-(2-(dimetylamino)etyl)acridin-4-carboxamit,
6-[[2-(dimetylamino)etyl Jamino]-3-hydroxy-7H-indeno[2,1-c]quinolin-7-on, va
dimesna. Céc vi du vé cac chét wrc ché kinesin phéan bao, nhu 1a kinesin phin bao cia

nguoi KSP, duge md ta trong cac cong bd don sang ché qubc té WO 01/30768 va WO

-52-



27922

01/98278, WO 03/050,064 (19/06/2003), WO 03/050,122 (19/06/2003), WO
03/049,527 (19/06/2003), WO 03/049,679 (19/06/2003), WO 03/049,678 (19/06/2003)
va WO 03/39460 (15/05/2003) va cac don PCT dang theo dudi sé US03/06403 (ndp
ngay 04/03/2003), US03/15861 (ndp ngay 19/05/2003), US03/15810 (ndp ngay
19/05/2003), US03/18482 (ndp ngay 12/06/2003) va US03/18694 (ndp ngay
12/06/2003). Theo mot phuong an, cac chit e ché kinesin phan bao bao gdm, nhung
khong chi giéi han & cac chét irc ché KSP, céc chit wrc ché MKLP1, cac chét rc ché
CENP-E, céc chét tc ché MCAK, céc chit &rc ché Kifl4, cac chit irc ché Mphosphl
va cdc chat tre ché Rab6-KIFL.

Céc chét trc ché cac kinaza c6 lién quan dén qua trinh phan bao bao gém, nhung
khong chi giéi han &, cac chét rc ché aurora kinaza, cac chat trc ché cic kinaza tuong
tu Polo (PLK) (vi du, cac chét trc ché PLK-1), cic chét trc ché bub-1 va cac chit e
ché bub-R'. Cac chét chéng ting sinh bao gdm céac oligonucleotit ADN va
oligonucleotit ARN abi nghia nhu 1a G3139, ODN698, RVASKRAS, GEM231, va
INX3001, va cac chét chéng chuyén héa nhu 1a enocitabin, carmofur, tegafur,
pentostatin, doxifluridin, trimetrexat, fludarabin, capecitabin, galoxitabin, Xytarabin
ocfosfat, fosteabin natri hydrat, raltitrexed, paltitrexid, emitefur, tiazofurin, dexitabin,
nolatrexed, pemetrexed, nelzarabin, 2'-deoxy-2'-metylidencytidin, 2'-flometylen-2'-
deoxycytidin, N-[5-(2,3-dihydro-benzofuryl)sulfonyl]-N'-(3,4-diclophenyl)ure, N6-[4-
deoxy-4-[N2-[2(E),4(E)-tetradecadienoyl]glycylamino]-L-glyxero-B-L-manno-hepto-
pyranosyl]adenin, aplidin, ecteinascidin, troxacitabin, axit 4-[2-amino-4-0x04,6,7,8-
tetrahydro-3H-pyrimidino[5,4-b][1,4]thiazin-6-yl-(S)-etyl]-2,5-thienoyl-L-glutamic,
aminopterin, 5-flouraxil, alanosin, este cta axit 11-axetyl-8-(carbamoyloxymetyl)-4-
formyl-6-metoxy-14-oxa-1,1-diazatetraxyclo(7,4,1.0.0)-tetradeca-2,4,6-trien-9-yl
axetic, swainsonin, lometrexol, dexrazoxan, methioninaza, 2'-xyano-2'-deoxy-N4-
palmitoyl-1-B-D-arabino furanosyl xXytosin va 3-aminopyridin-2-carboxaldehyt
thiosemicarbazon. Céc vi du vé& cac chét diéu tri nhim dich khang thé don dong bao
gdm cac chit didu tri nhdm dich khang thé don dong c6 céc chit gay doc té bao hoic
cac ddng vi phong xa duge gin vai té bao ung thu dic hidu hoic khang thé don dong
didc hiéu té bao dich. Céc vi du bao gém, vi du, Bexxar. Cac chit trc ché HMG-CoA
reductaza 1a cac chat wc ché 3-hydroxy-3-metylglutaryl-CoA reductaza. Cac hop chét

¢6 hoat tinh trc ché @i véi HMG-CoA reductaza c6 thé dugc nhén dién d& dang bing
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cach st dung cac thir nghiém da dwoc biét 16 trong linh vire nay nhu 13 cac thir nghiém
duge mo ta hodc duge vién dan trong don sang ché My s6 4,231,938 va WO 84/02131.
Céc vi du vé cac chét trc ché HMG-CoA reductaza ¢ thé dugc st dung bao gom,
nhung khong chi giéi han &, lovastatin (MEVACOR®; xem céc patent My sb
4,231,938, 4,294,926 va 4,319,039), simvastatin (ZOCOR®; xem céc patent My sb
4,444,784, 4,820,850 va 4,916,239), pravastatin (PRAVACHOL®; xem céc patent My

sb 4,346,227, 4,537,859, 4,410,629, 5,030,447 va 5,180,589), fluvastatin (LESCOL®;
xem cac patent MY sb 5,354,772, 4,911,165, 4,929,437, 5,189,164, 5,118,853,
5,290,946 va 5,356,896) va atorvastatin (LIPITOR®; xem céc patent My b 5,273,995,
4,681,893, 5,489,691 va 5,342,952). Cac cdng thirc cdu tao cta cic chét trc ché HMG-
CoA reductaza nay va cdc chit trc ché HMG-CoA reductaza bd sung c6 thé duge sur
dung trong cic phuong phép theo sang ché da duge mo ta tai trang 87 ctia M. Yalpani,
"Cholesterol Lowering Drugs", Chemistry & Industry, céc trang 85-89 (5 Feb. 1996)
va Patent M§ s6 4,782,084 va 4,885,314. Theo mot phurong 4n, chét trc ché HMG-CoA
reductaza nay dugc chon tir lovastatin va simvastatin.

Céc chit (rc ché prenyl-protein transferaza 1a cac hop chit trc ché bét ky mot
hozic mot td hop cua céc enzym prenyl-protein transferaza, bao gdm farnesyl-protein
transferaza (FPTaza), geranylgeranyl-protein transferaza typ I (GGPTaza-I), va
geranylgeranyl;protein transferaza typ-II (GGPTaza-II, con dugc goi la Rab
GGPTaza). Cac vi du v& cac hop chit trc ché prenyl-protein transferaza bao gom ()-
6-[amino(4-clophenyl)(1-metyl-1H-imidazol-5-yl)metyl]-4-(3-clophenyl)-1-metyl-
2(1H)quinolinon,  (-)-6-[amino(4-clophenyl)(1-metyl-1H-imidazol-5-yl)metyl]-4-(3-
clophenyl)-1-metyl-2(1H)-quinolinon, (+)-6-[amino(4-clophenyl)(1-metyl-1H-
imidazol-5-yl) metyl]-4-(3-clophenyl)-1-metyl-2(1H)-quinolinon, 5(S)-n-butyl-1-(2,3-
dimetylphenyl)-4-[ 1-(4-xyanobenzyl)-5-imidazolylmetyl-2-piperazinon, (S)-1-(3-
clophenyl)-4-[1-(4-xyanobenzyl)-5-imidazolylmetyl]-5-[2-(etansulfonyl) metyl)-2-
piperazinon, 5(S)-n-butyl-1-(2-metylphenyl)-4-[ 1-(4-xyanobenzyl)-5-
imidazolylmetyl]-2-piperazinon, 1-(3-clophenyl)-4-[ 1-(4-xyanobenzyl)-2-metyl-5-
imidazolylmetyl]-2-piperazinon,  1-(2,2-diphenyletyl)-3-[N-(1-(4-xyanobenzyl)-1H-
imidazol-5-yletyl)carbamoyl]piperidin, 4-{-[4-hydroxymetyl-4-(4-clopyridin-2-
ylmetyl)-piperidin-1-ylmetyl]-2-metylimidazol-1-ylmetyl } benzonitril, 4-{-5-[4-
hydroxymetyl-4-(3-clobenzyl)-piperidin-1-ylmetyl]-2-metylimidazol-1-ylmetyl } -
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benzonitril, 4-{3-[4-(2-0x0-2H-pyridin-1-yl)benzyl]-3H-imidazol-4-ylmetyl}-
benzonitril, 4-{3-[4-(5-clo-2-0x0-2H-[1,2"]bipyridin-5'-ylmetyl]-3H-imidazol-4-yl-
metyl }benzonitril, 4-{3-[4-(2-0x0-2H-[1,2']bipyridin-5'-ylmetyl]-3H-imidazol4-yl-
metyl }benzonitril, 4-[3-(2-0xo0-1-phenyl-1,2-dihydropyridin-4-ylmetyl)-3H-imidazol-
4-ylmetyl }benzonitril, 18,19-dihydro-19-ox0-5H,17H-6,10:12,16-dimeteno-1H-
imidazo[4,3-c][1,11,4]dioxaazaxyclo-nonadexin-9-carbonitril, (£)-19,20-dihydro-19-
ox0-5H-18,21-etano-12,14-eteno-6,10-meteno-22H-benzo[ d]imidazo[4,3-k]-
[1,6,9,12]oxatriaza-xyclooctadexin-9-carbonitril, 19,20-dihydro-19-oxo0-5H,17H-
18,21-etano-6,10:12,16-dimeteno-22H-imidazo[3,4-h][1,8,11,14]oxa-
triazaxycloeicosin-9-carbonitril, va (.+-.)-19,20-dihydro-3-metyl-19-oxo0-5H-18,21-
ethano-12,14-etheno-6,10-metheno-22H-benzo[d]imidazo[4,3-k][1,6,9,12]oxa-triaza-
xyclooctadexin-9-carbonitril. Cac vi du khac vé cdc chit wc ché prenyl-protein
transferaza c6 thé dugc tim thiy trong cic cong bd don sang ché va céac patent sau:
WO 96/30343, WO 97/18813, WO 97/21701, WO 97/23478, WO 97/38665, WO
98/28980, WO 98/29119, WO 95/32987, don séng ché My sb 5,420,245, don sang ché
My sb 5,523,430, don sang ché My s6 5,532,359, don sang ché My s6 5,510,510, don
sang ché My sb 5,589,485, don sang ché M¥ s6 5,602,098, céng bd patent chiu Au sd
0 618 221, cong bd patent chiu Au s6 0 675 112, cong bd patent chdu Au s§ 0 604
181, cong bd patent chdu Au sb 0 696 593, WO 94/19357, WO 95/08542, WO
95/11917, WO 95/12612, WO 95/12572, WO 95/10514, don séang ché My s
5,661,152, WO 95/10515, WO 95/10516, WO 95/24612, WO 95/34535, WO
95/25086, WO 96/05529, WO 96/06138, WO 96/06193, WO 96/16443, WO
96/21701, WO 96/21456, WO 96/22278, WO 96/24611, WO 96/24612, WO
96/05168, WO 96/05169, WO 96/00736, don sang ché My sb 5,571,792, WO
96/17861, WO 96/33159, WO 96/34850, WO 96/34851, WO 96/30017, WO
96/30018, WO 96/30362, WO 96/30363, WO 96/31111, WO 96/31477, WO
96/31478, WO 96/31501, WO 97/00252, WO 97/03047, WO 97/03050, WO
97/04785, WO 97/02920, WO 97/17070, WO 97/23478, WO 97/26246, WO
97/30053, WO 97/44350, WO 98/02436, va Patent My s6 5,532,359. Xem vi du vé vai
trd ctia chét trc ché prenyl-protein transferaza tic dong 1én qua trinh hinh thanh mach

trong European J. of Cancer 35(9):1394-1401 (1999).
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Céac chét tc ché hinh thanh mach dung dé chi cac hop chét trc ché sy tao thanh
mach mau méi, bét k& 13 co ché nao. Cac vi du v& cac chét trc ché hinh thanh mach
bao gdm, nhung khong chi gi6i han &, céc chét trc ché tyrosin kinaza, nhu 14 cc chét
trc ché cac thu thé Flt-1 (VEGFRI1) va Flk-1/KDR (VEGFR2) cia tyrosin kinaza, cac
yéu td ting truong dugc bién dbi tir biéu bi, cac yéu tb tang trudng dugc bién doi tir
nguyén bao soi, hodc cac yéu 6 ting truéng duoc bién dbi tir tidu cdu, cac chit wc ché
MMP (metalloproteaza chat nén), cac chit chin integrin, intoforon-alpha, intolokin-
12, pentosan polysulfat, cac chat wc ché xyclooxyaza, bao gdm céc chét khang viém
khong phai steroit (NSAID) nhu 1a aspirin va ibuprofen cling nhu cac chét wc ché
xyclooxyaza-2 nhu 1a xelecoxib va rofecoxib (PNAS 89:7384 (1992); JNCI 69:475
(1982); Arch. Ophthalmol. 108:573 (1990); Anat. Rec., (238):68 (1994); FEBS Letters
372:83 (1995); Clin, Orthop. 313:76 (1995); J. Mol. Endocrinol. 16:107 (1996); Jpn.
J. Pharmacol. 75:105 (1997); Cancer Res. 57:1625 (1997); Cell 93:705 (1998); Intl. J.
Mol. Med. 2:715 (1998); J. Biol. Chem. 274:9116 (1999)), cac chét khang viém steroit
(nhu 13 corticosteroit, cdc mineralocorticoit, dexametason, prednison, prednisolon,
metylpred, betametason), carboxyamidotriazol, combretastatin A4, squalamin, 6-O-
cloaxetyl-carbonyl)-fumagilol, thalidomit, angiostatin, troponin-1, céc chat ddi van
angiotensin II (xem Fernandez et al., J. Lab. Clin. Med. 105:141-145 (1985)), va cac
khéng thé véi VEGF (xem, Nature Biotechnology, 17:963-968 (October 1999); Kim
et al., Nature, 362:841-844 (1993); WO 00/44777; va WO 00/61186). Céac chat diéu tri
khac didu bién hodc wrc ché hinh thanh mach méi va cling c6 thé dugc st dung Két hop
v6i cac hop chét theo sang ché bao gdm cac chét didu bién hoic tc ché cac hé phan
giai fibrin va hé dong mau (xem bai bao trong Clin. Chem. La. Med. 38:679-692
(2000)). Cac vi du vé cac chit diéu bién hodc e ché cac qua trinh phan giai fibrin va
dong mau bao gdm, nhung khong chi giéi han &, heparin (xem Thromb. Haemost.
80:10-23 (1998)), cac heparin khdi lugng phan tir nhd va cic chit e ché
carboxypeptidaza U (con dugc biét dén 1a cac chit G ché hoat hoa chit (rc ché phan
gidi fibrin co thé hoat hoa thrombin [TAFIa]) (xem Thrombosis Res. 101:329-354
(2001)). Céc chit irc ché TAFIa da duoc md ta trong cong bd PCT WO 03/013,526 va
chudi don M§ 60/349,925 (ndp ngdy 18/01/2002). Séng ché ciing bao gdm cac td hop
cua céac hop chét theo sang ché v6i cac NSAID 1a cac chét tc ché COX-2 chon loc (no6i

chung 14 dugc dinh nghia nhu la cic td hop ¢6 do dic hiéu dé ¢ ché COX-2 hon
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COX-1 it nhét 14 100 14n khi duoc do bing ty 18 IC5( cho COX-2 trén IC5( cho COX-
1 dugc danh gia bing cac thir nghiém té bao hoic cac thir nghiém vi lap thé). Cac hop
chét ndy bao gdm, nhung khong chi gidi han & cac hop chit duge boc 16 trong don
sang ché My sb 5,474,995, dugc cong bd ngay 12/12/1995, don sang ché My sb
5,861,419, duge cong bd ngay 19/01/1999, don séng ché My sb 6,001,843, duge cong
bb ngay 14/12/1999, don sing ché My sb 6,020,343, dugc cong bd ngay 01/02/2000,
don sang ché My s 5,409,944, duoc cong bd ngay 25/02/1995, don sang ché My s6
5,436,265, duge cong bd ngay 25/07/1995, don sang ché My sb 5,536,752, duge cong
bb ngay 16/07/1996, don sang ché My sb 5,550,142, dugc cong bd ngay 27/08/1996,
don sang ché My s 5,604,260, dugc cong bd ngiy 18/02/1997, don sing ché My sb
5,698,584, dugc cong bd ngay 16/12/1997, don sang ché My sb 5,710,140, duge cong
b6 ngay 20/01/1998, WO 94/15932, dugc cong bd 21/07/1994, don sang ché My sb
5,344,991, duge cong bd ngay 06/06/1994, don sang ché My sb 5,134,142, duge cong
bb ngay 28/07/1992, don sang ché My sb 5,380,738, dugc cong bd ngay 10/01/1995,
don sang ché My sb 5,393,790, dugc cong bd ngay 20/02/1995, don sing ché My sb
5,466,823, dugc cong bd ngay 14/11/1995, don sang ché My sb 5,633,272, duge cong
b ngiy 27/05/1997, va don sang ché My sb 5,932,598, dugc cong b ngay
03/08/1999. Céc chit trc ché COX-2 dai dién hitu ich trong cac phwrong phap theo séng
ché bao gbm 3-phenyl-4-(4-(metylsulfonyl)phenyl)-2-(5H)-furanon; va 5-clo-3-(4-
metylsulfonyl)phenyl-2-(2-metyl-5-pyridinyl)pyridin. Céc hgp chit dugc mé ta 1a cac
chét trc ché COX-2 dic hiéu va do d6, hitu ich trong sang ché, va cac phwong phap
tdng hop cta nd, c6 thé dugc tim thdy trong cac patent, cac don dang theo dudi va cac
cong bd sau: WO 94/15932, duogc cong bb 21/07/1994, don sang ché My sb 5,344,991,
duoc cong bd ngay 06/06/1994, don sang ché My sb 5,134,142, dugc cong bb ngay
28/07/1992, don sang ché My sb 5,380,738, duwoc cong bd ngay 10/01/1995, don sang
ché My sb 5,393,790, duoc cong bd ngay 20/02/1995, don sang ché My s6 5,466,823,
dugc cong bd ngay 14/11/1995, don sang ché My sb 5,633,272, duge cong bb ngay
27/05/1997, don sang ché M¥ s6 5,932,598, dugc cong bd ngay 03/08/1999, don sing
ché My s6 5,474,995, dugc cong bd ngafy 12/12/1995, don sang ché M§ s6 5,861,419,
duoc cong bd ngay 19/01/1999, don sang ché My sb 6,001,843, duge cong bb ngay
14/12/1999, don séang ché My sb 6,020,343, duoc cong bd ngay 01/02/2000, don sang
ché My s6 5,409,944, dugc cong bd ngay 25/02/1995, don sang ché My sb 5,436,265,
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duge cong bb ngay 25/07/1995, don séng ché My sb 5,536,752, dugc cong bd ngay
16/07/1996, don séang ché My sb 5,550,142, dugc céng bd ngay 27/08/1996, don séng
ché My sb 5,604,260, duoc cong bd ngay 18/02/1997, don sang ché My s6 5,698,584,
duoc cong bd ngay 16/12/1997, va don sang ché My s6 5,710,140, dugce cong bd ngay
20/01/1998. Céac vi du khac v& cac chét (e ché hinh thanh mach bao gém, nhung
khong chi giéi han &, endostatin, ukrain, ranpirnaza, IM862, 5-metoxy4-[2-metyl-3-(3-
metyl-2-butenyl)oxiranyl]-1-oxaspiro[2,5]oct-6-yl(cloaxetyl)carbamat,
axetyldinanalin, 5-amino-1-[[3,5-diclo-4-(4-clobenzoyl)phenyl]metyl]-1H-1,2,3-
triazol-4-carboxamit, CM101, squalamin, combretastatin, RPI4610, NX31838, sulfatd
mannopentanoza phosphat, 7,7-(carbonyl-bis[imino-N-metyl-4,2-pyrolo-
carbonylimino[N-metyl-4,2-pyrol]-carbonylimino]-bis-(1,3-naphtalen disulfonat), va
3-[(2,4-dimetylpyrol-5-yl)metylen]-2-indolinon (SU5416).

Céc chét can tré cic didm kiém tra ciia chu ky té bao 14 cac hop chit trc ché cac
protein kinaza chuyén ddi céc tin hiéu diém kiém tra cta chu ky té bao, do do, lam
tang tinh nhay cam cua té bao ung thu véi cac chét pha hity ADN. Céc chit nay bao
gf“)m cac chit urc ché ATR, cac chét trc ché ATM, céc chét rc ché Chk1 kinaza va cac
chét rc ché Chk2 kinaza va céc chit trc ché cdk kinaza va cac chit trc ché cdc kinaza
va duge vi du cu thé 1a 7-hydroxystaurosporin, flavopiridol, CYC202 (xyclaxel) va
BMS-387032.

Cac chit e ché tang sinh t& bao va qua trinh truyén tin hi¢u séng s6t té bao 1a
céc chit co tinh dugc ly tric ché cac thu thé bé& mat té bao va cac phéan téng khuéch dai
tin hiéu xudi dong cia cac thu thé bé mait t& bao nay. Cac chét nay bao gdm cac chit
{tc ché céc chit trc ché EGFR (vi du, gefitinib va erlotinib), cac chét trc ché ERB-2 (vi
du, trastuzumab), cac chét ttc ché IGFR, céc chét trc ché thu thé xytokin, céc chét tc
ché MET, cac chét uc ché PI3K (vi du LY294002), serin/threonin kinaza (bao gf)m
nhung khong chi gi6i han & céc chit (rc ché Akt nhu duge mod ta trong WO 02/083064,
WO 02/083139, WO 02/083140 va WO 02/083138), céc chét rc ché Raf kinaza (vi
du, BAY-43-9006 ), cac chit trc chéd MEK (vi du, CI-1040 va PD-098059) va céc chét
trc ché mTOR (vi du, rapamyxin, everolimus va Wyeth CCI-779). Cac chét nay bao
gdm cac chét dbi van khang thé va cac hop chét trc ché phan tir nho.

Céc chit cam ung qué trinh t& bao chét theo churong trinh bao gém cac chit

hoat hoda cua cac thanh vién ho thu thé TNF (bao gém cac thu thé TRAIL).
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Theo céc phuwong an dugce uu tién cu thé hién nay clia sing ché, cac chét dai
dién hitu ich @& két hop v6i cac hop chét theo sang ché nham diéu trj ung thu bao gdm,
vi du, irinotecan, topotecan, gemxitabin, 5-flouraxil, leucovorin carboplatin, cisplatin,
taxane, tezaxitabin, xyclophosphamit, vinca alkaloit, imatinib (GleevecTM), nilotinib
(Tasigna™), everolimus (Afinitor™), anthraxyclin, rituximab, trastuzumab, cfing nhu
cac chit héa tri ung thu khac.

Céc hop chét néu trén dugc sir dung két hop vdi cac hop chét theo sang ché s&
duge st dung & lugng c6 hiéu qua diéu tri nhu dugce dé cap trong Physicians' Desk
Reference (PDR) 47th Edition (1993), hodc cac lidu c¢6 hidu qua diéu tri nay s& dugc
ngudi c6 hiéu biét trung binh trong linh virc nay biét dén.

Céc hop chét theo sang ché va cac chat chéng ung thu khac c6 thé dugc sir
dung & liéu 14m sang téi da dugc khuyén nghj hodc & cac liéu thip hon. Cac mirc lidu
ding cua cac hop chét trong cac ché phim theo sang ché c6 thé dugc thay d6i dé thu
dugc dap tng diéu tri mong mudn phu thudc vio dudng ding, mirc d nghiém trong
cua bénh va phan ing cia bénh nhan. T hop nay c6 thé duge st dung & dang céc ché
phim riéng hodc & dang lidu dung don chira ca hai chit. Khi dugc sir dung & dang tb
hop, céc chit diéu tri c¢6 thé dugc bao ché & dang céc ché phém riéng, dugc st dung
cung lac hoac & cac thoi dim khac nhau, hodc cac chit didu tri nay co thé dugc str
dung & dang ché phdm don.

Céc chét chdng estrogen, nhu 13 tamoxifen, (rc ché sy sinh truéng ung thu v
qua viéc cdm Ung lam dung chu ky té bao, anh huéng dén hoat dong ciia chét trc ché
chu ky té bao p27Kip. Hién nay, da chimg minh dugc rang su hoat héa qua trinh Ras-
Raf-MAP Kinaza bién dbi tinh trang phosphoryl héa p27Kip sao cho hoat dong trc ché
clia no trong viée 1am dimg chu ky té bao bi giam dan, do d6 gép phén chdng lai chét
chéng estrogen (Donovan et al., J. Biol. Chem. 276:40888, 2001). Nhu dugc thong bao
béi Donovan et al., su (rc ché truyén tin hi€u qua didu tri béng chit tc ché MEK da
thay dbi tinh trang phosphoryl héa p27 trong céc dong té bao ung thu va tai sin xut
hormon va nhu vay da phuc hdi tinh nhay hormon. Theo d6, theo mdt khia canh, cac
hop chit theo sang ché c6 thé dugc sir dung trong diéu tri cac bénh ung thu phu thudce
hormon, nhu 1a bénh ung thu vu va bénh ung thu tuyén tién liét, dé dao nguoc tinh
khang hormon dd dugc phat hién phd bién & cc bénh ung thu nay khi didu tri bing

cac chit chdng ung thu thong thudng.
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Trong cdc bénh ung thu vé mau, nhu 13 bénh bach ciu tuy man tinh (CML),
chuyén vi nhiém sic thé c6 vai trd trong AB1 tyrosin kinaza-BCR d4 duoc hoat hoa co
dinh. C4c bénh nhin mic cac bénh nay dap tng lai Gleevec, chét wrc ché tyrosin kinaza
phan t&r nhé, nhu 1a két qua cia viéc @ ché hoat tinh Abl kinaza. Tuy nhién, nhiéu
bénh nhin méc bénh & giai doan ning hon ban dau dép tmg lai Gleevec, nhung sau do,
tai phat bénh sau d6 do cic dot bién mang tinh khang trong mién Abl kinaza. Cac
nghién ctru in vitro da ching minh ring BCR-Av1 sir dung qué trinh Raf kinaza dé tao
ra cac tac dong ciia no. Ngoai ra, (rc ché nhiéu hon mét kinaza theo cling mot cich
mang dén su bao vé bd sung chéng lai cic dot bién mang tinh khang. Theo do, theo
mot khia canh khac cua sang ché, cac hop theo sang ché duoc sir dung két hop véi it
nhét mot chit bd sung, nhu 13 Gleevec™ hodc Tasigna™ dé diéu tri cac bénh ung thu
v& mau, nhu 12 bénh bach ciu tuy man tinh (CML), dé dao ngugc hodic ngin ngira sy
chéng lai it nhit mét chét diéu tri bd sung nay.

Hop chét theo sang ché hitu ich dé wc ché it nhit mot serin/threonin kinaza
trong qué trinh truyén tin hiéu Jak/Stat & dbi tugng, hodc viée diéu tri tinh trang sinh
hoc do qua trinh truyén tin hiéu PKC & d6i trong. Viée tre ché hoac diéu tri nay c6 thé
bao gdm dung ché phim didu tri chira it nhat mot hop chét theo sang ché ¢ hidu qua
dé uc ché hoat dong cua it nhat mot serin/threonin kinaza trong con dudng truyén tin
hiéu PKC & ddi twong.

Ché phim didu trj theo khia canh nay ciia sang ché hiru ich dé didu tri cac bénh
nhan cin dén cac chat e ché nay (vi du, cic bénh nhin méc ung thu do truyén tin higu
PKC bét thudng). Cac loai bénh ung thu do truyén tin hiéu PKC bét thudong bao gom,
vi dy, bénh ung thu héc t6, bénh ung thu hic mac, bénh ung thu lympho, bénh ung thur
lympho t&€ bao B 16n lan téa (DLBCL) va cic bénh ung thu khéng ibrutinib, bénh ung
thu thé nhu, ung thu tuyén giap, ung thu budng trimg, ung thur rudt két, ung thu tuyén
tuy, ung thu phdi khong phai ung thu phéi t& bao nhé (NSCLC), cic bénh ung thu vé
méu, bénh bach ciu tdy man tinh (CML), bénh bach ciu nguyén bao lympho cép tinh
(ALL), va bénh bach cau dong tiy cip tinh.

Hop chit theo sang ché hitu ich dé trc ché PKCa, PKCO va GSKp & ddi tugng
1a nguoi hodic dong vét. Phuong phép nay bao gdm cho ddi tugng can sir dung mot
lwong c6 hiéu qua ciia hop chét, hoic mudi dugc dung cia né, theo phuong an bat ky

trong sO cac phuong 4n cia cac hgp chat.
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Sang ché s& duoc hiéu dé dang hon bang cach tham khéo céc vi du sau, duoc de
xuat bang cach minh hoa va khong dugc cht dinh g€ trd thanh gidi han sang che.
Céac chudi bén dai dién dé sir dung trong cac hop chit ciia cac vi du sau néi

chung 13 c6 thé duoc didu ché theo cac quy trinh sau.

Vi du thye hi¢n sing ché

D& cip dén phan vi du thyc hién sing ché theo sau day, cdc hop chit cua cac
phuong 4n dugc wu tién da duoc tdng hop bing cach sir dung cac phwong phép duoc
md ta & ddy, hodc cac phwong phap khac, dd duoc biét dén trong linh vuc nay. Céc vi
du nay bao gbm cé nhitng vi du v& cac hop chit ma khong c6 cong thirc (II) nhim muc
dich tham khao.

Céc hop chit va/hodc cac chit trung gian dugc x4c dinh dic diém bang sic ky
léng hiéu ning cao (HPLC) st dung hé théng sic ky Waters Millenium v&i Modun
phén tach 2695 (Milford, MA). Céc cdt phan tich la Phenbmenex Luna C18 pha déo-
5u, 4,6 x 50mm, tir Alltech (Deerfield, IL). St dung gradien rira giai (tdc d6 dong
2,5mL/phit), dién hinh 13 bat d4u véi 5% axetonitril/95% nude va ting din dén 100%
axetonitril qua khoang thoi gian 10 phat. Tt ca cic dung méi chta axit trifloaxetic
(TFA) 0,1%. Céc hop chit duoc phét hién bang sw hép thu tia cuc tim (UV) & bude
séng 220nm hodc 254nm. Cac dung moéi HPLC tir Burdick va Jackson (Muskegan,
MI), hodc Fisher Scientific (Pittsburgh, PA).

Trong mot sb tredng hop, d6 tinh sach dwoc danh gia bang cach sir dung séc ky
16p moéng (TLC) sir dung cic dia silicagel ¢6 tAm ding sau bang nhwa hodc bang thuy
tinh, nhu 13, vi dy, c4c tim déo Baker-Flex Silicagel 1B2-F. Céc két qua TLC d& dang
phat hién béng mét dudi 4nh sang cuc tim, hodac bang cach st dung cac ki thuét thing
hoa iot d& dugc biét 1 va nhidu loai k§ thuat nhuém khac.

Céc hop chét va/hodc cac chét trung gian dugc xac dinh dac diém b::ing LCMS.
Céc diéu kién chung nhu sau:

Phé khéi c6 d6 phan tach thip va cao thu duoc trén hé théng LC/MS bang cach
sir dung cdc phuong phap ion héa phun dién tir mot loat thiét bj c6 ciu hinh sau: hé
théng HPLC-UV Agilent 1100 c6 d phén giai thip dwogc trang bi may do quang phd
khéi Waters ZQ va méy phat hién Schimadzu ELSD; hé théng HPLC-UV Waters
AcQuity c6 do phan giai thap dugc trang bi may do quang phd khdi Waters SQ va may
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phat hién Thermo CAD; hé théng UPLC-UV Waters AcQuity ¢6 do phan gidi cao
dugc trang bi may do quang phd khdi Waters LCT Premier. [M+H]" dung dé chi ion
phan tr dugc proton hda cia céc loai thuc thé héa hoc.

Céac phuong phép thiét bi phan tich

Phuong phéap MS c6 d6 phan giai thap

HPLC-UV Agilent 1100 véi may do quang phd khdi Waters ZQ

Phuong phép axit: Cot: Sunfire C18, 3x30mm, 3,5um, nhiét do 40°C, cdt nap
mau 2uL; Dung mdi A: TFA 0,05% trong nude; Dung moi B: Axetonitril; Gradien: 5-
95%.

Phuong phap bazo: Cot: Xbridge C18, 3x30mm, 3,5um, nhiét do 40°C, cdt nap
mau 2 pL; Dung mé6i A: NH,OH 5mM trong nudce; Dung moi B: Axetonitril; Gradien:
5-95%.

Phuong phap MS c6 d6 phén giai thap
Waters AcQuity dugc trang bi may do quang phd khéi Waters SQ

Phuong phép axit: Cot: Acquity UPLC BEH C18, 2,1x50mm, 1,7pm, nhiét do
50°C, cOt nap mau 1,5 pL; Dung méi A: TFA 0,05% trong nuéc; Dung moi B:
Axetonitril; Gradien: 2-98% trong 1,7 phit.

Phuong phép trung hoa: Cot: Acquity BEH C18 1,7um 2,1x50mm - 50°C;
Dung m6i A: Nudc + Amm Ace 3,75mM + CAN 2%; Dung moi B: ACN + Amm Ace
3,75mM + Nudc 5%; Gradien: 2% dén 98% B trong 1,7 phat — tde do dong 1ml/phuat.
Phuong phap HRMS
UPLC-UV Waters AcQuity dugc trang bi may quang phd khdi Waters LCT Premier

Phuong phéap axit: Cot: ACQUITY UPLC BEH C18, 130A, 1,7um, 2,1mm X
50mm — nhiét d9: 50°C; Dung mo6i A: Nugc + axit formic 0,1%; Dung mdi B:
Axetonitril + axit formic 0,1%; Gradien: 2-98% Dung mdi B trong 7,5 phit; Téc do
quét: 0,2 gidy, trén khoang 120-1100 Dalton

Phuong phap bazo: Cot: ACQUITY UPLC BEH C18, 1304, 1,7um, 2,imm X
50mm — nhiét do: 50°C; Dung moi A: Nudc + NH,OH 5mM; Dung méi B: NH,OH
5mM trong axetonitril; Gradien 2-98% trong 7,5 phut; Téc do quét: 0,2 gidy, trén
khoang 120-1100 Dalton

Phan tich cong huong tir hat nhan (NMR) dugce thuc hién trén
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may do quang phd NMR 400MHz Bruker str dung ICON-NMR, dudi su kiém
soat ciia chuong trinh TopSpin. Quang phd duoc do & 298K, trir phi didu nguoc lai
duoc dé cap va dugc tham chiéu so vai do chuyén dich héa hoc ciia dung moi.

D9 tinh sach ciia mot sb hop chét trong sd cac hop chét nay duge danh gia bing
cach phén tich nguyén t6 (Desert Analytics, Tucson, AZ).

Pidm noéng chay duwoc xac dinh trén thiét bi phong thi nghiém méay Mel-Temp
(Holliston, MA).

Phan tach thu san phim dugc thuc hién bang cach st dung
Hé théng HPLC Waters 2545 dugc trang bi phat hién méay do quang phd khbi Waters
PDA 2998 va’/hoac Waters 3100.

UV axit dugc bit ddu: Nudc/Axetonitril v6i chét diu bién TFA 0,1%, toc do
dong 75ml/pht, thé tich cot nap mau 1,5mL; Cot: Waters Sunfire 30mm ID x 50mm,
hat Spm.

UV bazo duge bit diu: Water/Axetonitril v6i NH,OH 5mM, téc do dong
75ml/phut, thé tich cot nap mau 1,5mL; Cot: Waters X-Bridge 30mm ID x 50mm, hat
Sum.
Céac phuong phép:

T4t ca cac phuong phap tudn theo gradien duge tap trung tir % axetonitril bit

| diu dén Y%axetonitril két thic qua 3,5 phut vé6i thoi gian giir ban dau 1a 10 gidy. Sau

gradien nay, tit ca cic phwong phép tién dén 95% axetonitril qua 30 gidy va giit & d6
trong 1,5 phut trude khi quay trd lai cac didu kién ban diu. Cac diéu kién ban dau va
két thic dbi voi mdi gradien nhu sau:

Phuong phép 0: Axetonitril 5-12%

Phuong phép 1: Axetonitril 7,5-20%

Phuong phép 2: Axetonitril 10-30%

Phuong phép 3: Axetonitril 15-40%

Phuong phép 4: Axetonitril 25-50%

Phuong phép 5: Axetonitril 35-60%

Phuong phéap 6: Axetonitril 45-70%

Phuong phép 7: Axetonitril 55-80%

Phuong phép 8: Axetonitril 65-95%
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Nén dugc hiéu ring cic hop chét hiru co theo cac phuong an duge wu tién co
thé cho théy hién tugng tautome hoéa. Do céc cAu tric héa hoc thude séng ché chi ¢6
thé c6 dai dién mot trong sb cac dang tautome cb thé, nén dugc hiéu ring cac phuong
an dugc vu tién bao ham dang tautome bét ky cua cAu trac duge mo ta.

Dugc hidu ring sang ché khong chi giéi han & cac phwong an néu trén dé minh
hoa, nhung bao gdm tit ca cic dang ctia né ma nim trong pham vi ciia sang ché.

Céc vi du sau ciing nhu xuyén subt don sang ché nay, cac tir viét tit sau c6 cac
nghia sau. Néu khéng dugc dinh nghia, cic thuat ngit c6 cic ¥ nghia dugc chdp nhén

chung ctia chiing.

Danh muc tir viét tit

DCM Diclometan

DIEA Diisopropyletylamin
DMA Dimetylaxetamit
DMAP 4-dimetylaminopyridin
DME 1,2-dimetoxyetan
DMF N, N-dimetylformamit
EtOAc etyl axetat

EtOH Etanol

MeCN Axetonitril

MeOH Metanol

ACN Axetonitril

BA D0 kha dung sinh hoc
NBS N-bromosucxinimit
NMP N-metyl-2-pyrolidon
RT hoic rt nhiét do phong
TDMSCI tert-butyldimetylsilylclorua
TEA trietylamin

THF tetrahydrofuran

Ret. Time Thoi gian luu




MS
HRMS
n-BuLi
DBAD
TFA
hr

g

L
equiv
min

mmol
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Phd khi

Phé khéi c6 do phan giai cao
n-butyllithi
Diisobutylazadicarboxylat
Axit trifloaxetic

gio

gam

Lit

duong luong

phut

milimol

NaHCO; natri bicarbonat

N,
MTBE
mL
Si0O,
NaH
TLC
KMnO,
NH,CI
HPLC
AMRI
NH,OH
DIAD
HCI
DCE
NH;

nito

metyl tertbutylete

mililit

silicagel

natri hydrit

sic ky 16p mong

kali permanganat

amoni clorua

Séc ky léng hidu ning cao
Albany Molecular Research Inc
Amoni Hydroxit
Diisopropylazadicarboxylat
axit clohydric

dicloetan

amoniac

HCOOH axit formic

Boc
IPA

mg

tert-butyl carboxylat
isopropanol

miligam
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Vi du 1: 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-

2-yl)pyrazin-2-carboxamit

1) Téng hop axit 3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxylic

NH, O
OH

Budc 1. Tong hop metyl 3-amino-6-(trimetylstannyl)pyrazin-2-carboxylat

NH, O

Huyén phu héa metyl 3-amino-6-bromopyrazin-2-carboxylat (25g, 108mmol)
va Pd(PPhs), (6,23g, 5,39mmol) trong 1,2-dimetoxyetan (200ml) & rt (nhiét do phong)
trong khi quyén agon, trong binh day tron c6 hai c¢b dung tich 500ml duoc trang bi que
khudy tir va may ngung tu hdi hru. Loai khi hdn hop ndy va suc ria bang agon (hai
lﬁn) va thém hexametylditin (29,0ml, 140mmol) b%lng 6ng tiém qua véach ngén cao su,
loai khi hdn hop nay va suc rira lan nira bing agon, va gia nhiét dén 90°C trong 2 gio.
Giam nhiét hdn hop dén rt va cd dic trong chan khong. Thém nudce (400ml) va etyl
axetat (200ml), khudy trong 20 phut va loc qua xelit. Chuyén dich loc sang phéu phan
tach, phan tach cac pha va rira pha hitu co bing nudc mubi, sdy qua natri sulfat va loai
b6 dung moi trong 4p suét giam. Loc phan con lai qua silicagel bang heptan, sau d6
bang hdn hop dung mdi chia (etyl axetat 1:9 heptan) va cubi cing 12 hdn hop dung
mdi chta (etyl axetat 2:8 heptan) dé thu dugc metyl 3-amino-6-

(trimetylstannyl)pyrazin-2-carboxylat (20,92¢g) & dang chét rin mau vang.
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LC-MS (Phuong phép bazo): thoi gian luu= 1,07 phat, M+H = 317.8.

Bu6c 2. Téng hop metyl 3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxylat

Trong binh d4y tron thé tich 500ml duoc trang bi que khudy tir va van nap
agon, hoa tan metyl 3-amino-6-(trimetylstannyl)pyrazin-2-carboxylat (20,92g,
55,0mmol), 2-bromo-3-(triflometyl) pyridin (14,38g, 60,5mmol), Pdy(dba); (5,54g,
6,05mmol) va P(o-Tol); (3,79g, 12,09mmol) trong DMF (100ml) & rt, sau d6, thém
NEt; (10,72ml, 77mmol). Gia nhiét hdn hop phan tmg dén 110°C trong méi trudong
agon trong 1 gid. Sau khi giam nhiét dén rt, loc hdn hop phan mg qua xelit, rira bang
etyl axetat va ¢ dic trong 4p sudt giam. Tinh sach phin con lai bing sic ky silicagel
sit dung etyl axetat heptan dé thu duogc metyl 3-amino-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxylat (7,8g) & dang chit rdn mau vang.

LC-MS (Phuong phap bazo): thoi gian luvu= 0,93 phut, M+H = 299,0.

Buéc 3. Téng hop axit 3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxylic

Trong binh d4y tron thé tich 250ml duoc trang bi que khudy tir, hoa tan metyl
3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxylat (7,8g, 23,80mmol) trong
dioxan (100ml) & rt. Hoa tan LiOH monohydrat (2,008g, 47,6mmol) trong nudc
(25ml) va thém & rt va khudy trong 1 gio. Pha lodng huyén phu bing nudc (50ml) va
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chiét bing etyl axetat (3 x 100ml), chiét trd lai 16p hiru co bing nuéc (2 x 50ml). Diéu
chinh 16p chira nu6e dén do pH = 3 bang HCI dic va chiét bing etyl axetat (3x 100ml),
sdy céc 16p hitu co duge két hop qua natri sulfat, loc va ¢ dic dé thu duogc axit 3-
amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxylic (6,89g) & dang bdt mau
vang. LC-MS (Phuong phap bazo) M+H = 284,9. 'H-NMR (DMSO0-d6): & (ppm)=
13,04 (s rong, 0,84 H), 8,92 (d, 1H, J=4,9 Hz), 8,71 (s, 1H), 8,33 (d, 1H, J= 8,1 Hz),
7,70-7,67 (m, 3H).

2) Téng hop  3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl) pyridin-2-yl)pyrazin-2-carboxamit

NH, 0 N

NH,
Buéec 1. tert-butyl (1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat

N
|
NO,”

N

HN__O
MR

Thém THF (20ml), 3-flo-2-nitropyridin (1,524g, 10,73mmol), tert-butyl
piperidin-4-ylcarbamat (2,256g, 11,26mmol), N-etyl-N-isopropylpropan-2-amin
(3,47g, 26,8mmol) vao binh d4y tron thé tich 100ml duoc trang bi que khudy tir va van
nap nito. Gia nhiét hn hop dén 70°C trong 24 gid. Giam nhiét hdn hop va c6 dic dén
phin cin day. Tinh sach phan con lai bing sic ky silicagel st dung etyl axetat-heptan
@8 thu dugc tert-butyl (1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat (3,24g, hiéu suét
98%). LC-MS (Phuong phap bazo): thoi gian luu= 1,30 phut, M+H = 323,3

Budec 2. tert-butyl (1-(2-aminopyridin-3-yl)piperidin-4-yl)carbamat
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HN_ O
TF

Thém tert-butyl (1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat (3,2gam,
9,93mmol), THF (75ml) va Pd/C (1,1g, 10% Pd trén than u6t) vao binh day tron thé
tich 250ml duge trang bi que khudy tir duge 1am sach bing nito. Khudy hdn hop thu
duoc trong méi trudng khi hydro cho dén khi toan b tert-butyl (1-(2-aminopyridin-3-
yl)piperidin-4-yl)carbamat da dwoc tiéu thu. Sau d6, 1am sach hdn hop bang nito, thém
magie sulfat va khudy. Sau do, loc hdn hop qua tim xelit. Rira tdm xelit bang DMC
dw. Cb dic dich loc dn phin cin day dugc 1am rén trong méi trudng chan khong. Say
chit rén dén khdi lugng khong d6i va duoc sir dung truc tiép (2,9gam, hi¢u sut
99,9%).

LC-MS (Phuong phép bazo): thoi gian lvu= 1,04 phut, M+H = 293.

Budc 3. Téng hop tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat.

NH, 0 N

Thém axit 3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxylic (332mg,
1,168mmol), DMF (4ml),  2-(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-
tetrametylisouroni  hexaflophosphat(V)  (454mg, 1,194mmol) va N-etyl-N-
isopropylpropan-2-amin (0,8ml, 4,58mmol) vio binh thét ¢b dung tich 25ml. Khudy
hdn hop nay trong khoang 5 phit sau do, thém tert-butyl (1-(2-aminopyridin-3-
yl)piperidin-4-yl)carbamat (311mg, 1,064mmol). Khudy hén hop thu dwgc qua dém.
Lam ngimg phin con lai bing dung dich NaCl bo hoa (150ml) va chiét bing EtOAc
(2 x 250ml). Sy cac pha hitu co két hop qua Na,SO,, loc va cd dic thanh chét ran tdi
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mau duge tinh sach bang sic ky silicagel sir dung etyl axetat-heptan. LC-MS (Phuong
phap bazo): thoi gian luu= 1,22 phiat, M+H = 559.

Budc 4. Téng hop 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Thém dung cu khudy tir, tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat, va diclometan (10ml)
vao binh thét ¢b thé tich 100ml. Khudy hdn hop cho dén khi tit c cac chat rin duoc
hoa tan va sau d6, giam nhiét trong bé nudc da trong mdi truong nito. Thém axit
trifloaxetic (10ml) vao hdn hop nay. Loai bo bé nuéc d4 va khudy hdn hop trong 3 gios
& rt. Sau do6, ¢b dic hdn hop va sau d6, ddng bay hoi phin con lai véi toluen (20ml).
Sau do, tron phan con lai thu duge v6i nude mudi (20ml), nghién nhé bing NaHCO;
va chiét bang diclometan (3 x 50ml). Sdy cac pha hiru co két hop qua Na,SO,, loc va
¢ dic dén khi thanh chét rin. Hoa tan chit rin trong diclometan va lam cho két tia
bang heptan. Loc chat rén va siy trong méi truong chan khong dén khéi lwvong khong
dbi d thu duoc  3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit (223mg) & hiéu sudt 95%. LC-MS
(Phuong phéap bazo): thoi gian luu= 1,1 phut, M+H = 459
'H NMR (400 MHz, Cloform-d) & 10,74 (s, 1H), 8,97 — 8,84 (m, 1H), 8,77 (s, 1H),
8,30 (dd, J= 5,2, 1,9Hz, 1H), 8,20 (dd, J = 8,0, 1,6Hz, 1H), 7,53 (dd, J = 8,1, 4,8Hz,
1H), 7,42 (dd, J = 17,9, 1,7Hz, 1H), 7,06 (dd, J = 7.9, 4,9Hz, 1H), 3,11 (dd, J = 11,1,
4,9Hz, 2H), 2,87 — 2,49 (m, 3H), 1,45 — 1,14 (m, 3H).

Vi du 2: 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometoxy)
pyridin-2-yl)pyrazin-2-carboxamit
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Diéu ché 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit theo phuong phép tuong tu nhu vi du
1 (Phuong phép 1), trong d6 axit 3-amino-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-
carboxylic dugc sur dung thay cho axit 3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-
2-carboxylic d& thu dwgc 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit (1,21g) & hiéu sudt 77%. LC-MS
(Phuong phép axit): thoi gian luvu= 1,12 phiat, M+H = 475,2

'H NMR (400 MHz, Metanol-dy) & 8,86 (s, 1H), 8,77 (dd, J = 4,7, 1,4Hz, 1H),
8,14 (dd, J = 5,0, 1,6Hz, 1H), 8,05 (dp, J = 8,5, 1,4Hz, 1H), 7,72 — 7,57 (m, 2H), 7,20
(dd, J=17.,9, 4,9Hz, 1H), 3,29 (s, 3H), 3,10 (dt, J = 12,7, 4.0Hz, 2H), 2,82 — 2,71 (m,
2H), 2,69 — 2,53 (m, 1H), 1,93 — 1,69 (m, 2H), 1,37 (dtd, J= 13,9, 10,5, 3,6Hz, 2H).

Vi du 3: 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Buéc 1: Toéng hop tert-butyl (4-(hydroxymetyl)-1-(2-nitropyridin-3-
yl)piperidin-4-yl)carbamat

= ]
/

NO,

OH
NH,
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Thém 3-flo-2-nitropyridin, (0,441¢, 3,1mmol), tert-butyl (4-
(hydroxymetyl)piperidin-4-yl)carbamat (0,65g, 2,82mmol), N-etyl-N-
isopropylpropan-2-amin, (0,839g, 6,49mmol) va tetrahydrofuran (10ml) va dung cu
khudy tir vao binh hinh qua 1& thé tich 25ml. Khudy hdn hop trong méi trudng nito va
gia nhiét & 70°C trong 3 ngdy. Sau d6, gidm nhiét hdn hop va co dic dén phan cin day
va sfc ky truc tiép trén silicagel (etyl axetat-heptan) dé thu dugc tert-butyl (4-
(hydroxymetyl)-1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat (0,668g, 1,858mmol) &
hiéu suét 65,8%.

LC-MS (Phuong phap bazo): thoi gian luu= 1,13 phat, M+H = 353,5.

Buéc 2: Tong hop tert-butyl (4-(metoxymetyl)-1-(2-nitropyridin-3-yl)piperidin-
4-yl)carbamat

NH,

Thém toluen (8ml), dioxan (4ml), tert-butyl (4-(hydroxymetyl)-1-(2-
nitropyridin-3-yl)piperidin-4-yl)carbamat  (0,546g, 1,549mmol), dimetyl sulfat
(0,293g, 2,324mmol), natri hydroxit (0,124g, 1,549mmol) va N,N,N-trimetyl-1,
phenylmetanamin clorua (0,288g, 1,549mmol) vao binh hinh qua 1€ thé tich 25ml.
Khudy hdn hop thu dwgc trong 18 gid. Pha lodng phan ting bing 40ml etyl axetat va
khudy, sau d6, thém mét lugng nho (thia ddy) MgSO,. Khudy hdn hop trong khoang 5
phut, loc va c6 dic. Sic ky phan thu dugc trén silicagel (etyl axetat-heptan gradien 10-
100%) dé thu duoc tert-butyl (4-(metoxymetyl)-1-(2-nitropyridin-3-yl)piperidin-4-
yl)carbamat (0,556g, 1,487mmol) & hi¢u suit 96%.

LC-MS (Phuong phap bazo): thoi gian luu= 1,44 phut, M+H = 367.4.

Bugc 3: Téng hop tert-butyl (1-(2-aminopyridin-3-yl)-4-(metoxymetyl)
piperidin-4-yl)carbamat
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Thém tert-butyl (4-(metoxymetyl)-1-(2-nitropyridin-3-yl)piperidin-4-
yl)carbamat (0,697g, 1,902mmol), etyl axetat (20ml) va 10% paladi trén cacbon udt
(khoang 0,7g) vao binh day tron thé tich 100ml. Lam sach binh bing hydro va khudy
trong bong hydro trong 16 gid. Sau d6, thém MgSO, (5gam) vao hdn hgp thu duge va
khudy. Sau d6, loc hdn hop qua tim MgSO, trong diéu kién nén khi nito. Co dic dich
loc dn khan @ thu duwoc tert-butyl  (1-(2-aminopyridin-3-yl)-4-
(metoxymetyl)piperidin-4-yl)carbamat (0,454g, 1,322mmol) & hi¢u suit 98%.

LC-MS (Phuong phap bazo): thoi gian luu= 0,88 phut, M+H = 337.5.

Bu6c 4: Toéng hop tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-yl)
pyrazin-2-carboxamido)pyridin-3-yl)-4-(metoxymetyl)piperidin-4-yl)carbamat

NH, O NI\

Thém axit 3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxylic (0,188g,
0,66mmol), DMF (2ml), 2-(1H-benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetrametylisouroni
hexaflophosphat (HBTU), (0,25g, 0,66mmol) va N-etyl-N-isopropylpropan-2-amin
(0,18ml, 0,99mmol vao binh thét ¢b dung tich 25ml. Khudy hdn hop niy trong khoang
60 phtt, sau do, thém tert-butyl (1-(2-aminopyridin-3-yl)-4-(metoxymetyl)piperidin-4-
yl)carbamat (0,111g, 0,33mmol). Khudy hdn hop thu dugc trong 18 gi va sau d6, co
dic thu duoc phin cin day. Sic ky truc tiép phan thu dugc trén silicagel sir dung etyl
axetat va heptan dé thu dugc tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-(metoxymetyl)piperidin-4-yl)carbamat
(0,432g).

LC-MS (Phuong phéap bazo): thoi gian luu= 1,12 phiat, M+H = 603,4.
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Bugc 5: Téng hop 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)
pyridin-2-y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, O Nl\

Thém dung cu khudy tir, tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat (0,199g, 0,33mmol)
va diclometan (10ml) vao binh thét ¢ thé tich 100ml. Khudy hdn hop cho dén khi tat
c4 cac chit rin duoc hoa tan va sau d6, giam nhiét trong bé nudc d4 trong mdi truong
nito. Thém axit trifloaxetic (25ml) vao hdn hop ndy. Loai bo bé nudc da va khudy hdn
hop trong 3 gi & nhiét dd phong. Sau d6, c6 dic hdn hgp va sau do, ddng bay hoi
phén con lai véi toluen (30ml) 3 14n dé thu dugc phan cin day. Tinh sach phén con lai
bang HPLC pha dao (phwong phép 3) dé thu duoc 3-amino-N-(3-(4-amino-4-
(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-
carboxamit (0,142g, 0,277mmol) & hiéu suit 84%. LC-MS (Phwong phap bazo): thoi
gian lvu= 1,04 phit, M+H = 503,2. '"H NMR (400 MHz, DMSO-d;) § 10,56 (s, 1H),
9,00 (dd, J = 4,8, 1,5Hz, 1H), 8,45 (dd, J = 8,1, 1,4Hz, 1H), 8,11 (dd, J = 4,8, 1,6Hz,
3H), 7,78 (dd, J = 8,0, 4,8Hz, 1H), 7,55 (dd, J = 8,1, 1,8Hz, 1H), 7,16 (dd, J = 7.9,
4,8Hz, 1H), 3,13 (s, 3H), 2,92 (dt, J=11.0, 7,1Hz, 2H), 2,68 (dt, J= 11,2, 3,4Hz, 2H),
1,38 — 1,00 (m, 9H), 0,94 — 0,77 (m, 1H).

Vi du 4: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3

morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit

NH, O NI\

N

(0]

Tbng hop axit 3-amino-6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-carboxylic

-74-



27922

Budce 1. Téng hop metyl 3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-

yl)pyrazin-2-carboxylat
NH, O

Trong binh day tron thé tich 500ml dugc trang bi que khudy tir, loai khi dung
dich chra metyl 3-amino-6-bromopyrazin-2-caboxylat (10g, 43,1mmol),
bis(pinacolato)diboron (13,68g, 53,9mmol), KOAc (7,61g, 78mmol) va PdCl,(dppf)
(79mg, 0,108mmol) trong dioxan (200ml) va suc rira bang nito (hai 14n), va sau do, gia
nhiét & 80°C trong 3 gid. Giam nhiét hdn hop dén 25°C va thém 30ml DCM va loc qua
xelit. Thém 60ml heptan vao dich loc thu durge. Co dic huyén phi xudng con 1/2 thé
tich, va loc. Rra chét rin bang heptan (3X20ml) va sdy trong chan khong dé thu duoc
metyl 3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazin-2-carboxylat
(12,85g, 46,0mmol).

LC-MS (phuong phép axit): thoi gian luu= 1,04 phit, M+H = 198,1

Budce 2. Tong hop metyl 3-amino-6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-

carboxylat
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Trong binh day tron thé tich 15ml dwgc trang bi que khudy tir, loai khi dung
dich chira 4-(1-cloisoquinolin-3-yl)morpholin (673mg, 2,412mmol), metyl 3-amino-6-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazin-2-carboxylat (673mg,
2,412mmol), K3PO, (3,02ml, 3,02mmol, 1M) va PdCl,(dppf) (118mg, 0,161 mmol)
trong dioxan (12ml) va suc rira bang nito (hai 14n). Gia nhiét hén hgp & 85°C trong 3
gid. Giam nhiét hdn hop dén rt, va thém nudc (100ml) va chiét bang EtOAc (3 x
50ml), siy qua Na,SO, va cd dic. Tinh sach san phdm thd bing c6t HPLC axit
(Phuong phép 4) dé thu duoc metyl 3-amino-6-(3morpholinoisoquinolin-1-yl)pyrazin-
2-carboxylat (460mg, 1,259mmol) & hiéu suét 62%.

LC-MS (phuong phép axit): thoi gian luu= 1,39 phat, M+H = 366,4.

Bugc 3. Téng hop axit 3-amino-6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-

carboxylic

N\
o/

Trong binh day tron thé tich 100ml dwoc trang bi que khudy tir, thém
LiOH.H,O (3,15ml, 6,29mmol) trong nudc (4ml) vao dung dich chira metyl 3-amino-
6-(3morpholinoisoquinolin-1-yl)pyrazin-2-carboxylat (460mg, 1,259mmol) trong THF
(4mL) va MeOH (4,00ml) va khudy trong 25°C trong 2 gid. C6 dic hdn hgp phan tng.
Sau d6, thém 5ml nu6c va axit héa bing HCI 0,5N dén do6 pH=5. Loc hdn hop phan
tmg va ra bing nuéc (3X20ml), va sdy, thu dwgc axit 3-amino-6-(3-
morpholinoisoquinolin-1-yl)pyrazin-2-carboxylic (377mg, 1,073mmol) & hiéu suat
85%. LC-MS (phuong phép axit): thoi gian luu= 1,02 phut, M+H = 352 4.

Budéc 4. Tong hop 3-amino-N-(3-(4-metyl-4-pivalamidopiperidin-1-yl)pyridin-
2-yl)-6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit
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Trong binh day tron thé tich 100ml dwgc trang bi que khudy tir, thém DIEA
(0,149ml, 0,854mmol) va HATU (156mg, 0,410mmol), sau dd, tert-butyl (1-(2-
aminopyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (105mg, 0,342mmol) vao dung
dich chira axit 3-amino-6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-carboxylic trong
DMF (3ml), va khudy & 25°C trong 60 gi. Thém 80ml nu6e vao hdn hop phan tmg va
chiét bang EtOAc (3 X 40mL), sdy qua Na,SO, va cb dic. Tinh sach san phim tho
bing HPLC bazo (Phwong phap 3) d& thu dugc 3-amino-N-(3-(4-metyl-4-
pivalamidopiperidin-1-yl)pyridin-2-yl)-6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-
carboxamit (108mg, 0,169mmol) & hi¢u suét 49%.

LC-MS (phuong phéap axit): thoi gian luu= 2,30 phut, M+H = 640,7.

Buéc 5. Téng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-

6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit

Trong binh d4y tron thé tich 100ml dugc trang bi que khudy tir, thém tir tir dung
dich | chira  3-amino-N-(3-(4-metyl-4-pivalamidopiperidin-1-yl)pyridin-2-yl)-6-(3-
morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit (108mg, 0,169mmol) trong DCM
(0,18ml) vao TFA (0,650ml, 8,44mmol) dwoc giam nhiét xudng -20°C. Khudy hdn
hop phan tmg & 25°C trong 45 phat. C6 dic hdn hop phan tng. Tinh sach san phim
thd bing HPLC bazo (phuong phip 3) dé thu dugc 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-yl)-6-(3-morpholinoisoquinolin-1-yl)pyrazin-2-
carboxamit (33mg, 0,058mmol) & hiéu suit 34%. LC-MS (phuong phép axit): thoi
gian lwu= 1,22 phut, M+H = 540,6. '"H NMR (METANOL-d,) d: 8,89 (s, 1H), 8,47 (d,
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J=8,5Hz, 1H), 8,11 (dd, J=4,9, 1,6Hz, 1H), 7,76 (d, J=8,5Hz, 1H), 7,47-7,64 (m, 2H),
7,28 (ddd, J=8,5, 7,0, 1,1Hz, 1H), 7,14 (dd, J=7.8, 5,0Hz, 1H), 7,03 (s, 1H), 3,82-3,91
(m, 4H), 3,56-3,65 (m, 4H), 2,69-2,80 (m, 2H), 2,56-2,68 (m, 2H), 0,79-1,02 (m, 4H),
0,49 (br. s., 3H).

Vi du 5: 3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Tong hop tert-butyl (1-(2-aminopyridin-3-yl)-4-(((tert butyldimetylsilyl)oxy) metyl)
piperidin-4-yl)carbamat

Q%i/
>(O\H/N\H \
o

Buéc 1. Téng hop tert-butyl (4-(hydroxymetyl)-1-(2-nitropyridin-3-
yl)piperidin-4-yl)carbamat

\

NO,

z

OH
XO\H/N\H
o)

Két hop  3-flo-2-nitropyridin  (0,441g, 3,Immol), tert-butyl (4-
(hydroxymetyl)piperidin-4-yl)carbamat (0,65g, 2,82mmol), N-etyl-N-
isopropylpropan-2-amin (1,2ml) va THF (10ml) vao binh dy tron thé tich 25ml. Gia
nhiét hdn hop dén 70°C trong 48 gio. Giam nhiét hdn hop va c¢b dic thu dugc phan cin
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day. Tinh sach phin thu dugc bing sic ky silicagel sir dung etyl axetat va heptan dé
thu dugc tert-butyl (4-(hydroxymetyl)-1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat
(0,668g) & hiéu suét 98%.
LC-MS (Phuong phép bazo): thoi gian luu= 1,13 phut, M+H = 353.5.

Budc 2. Tbéng hop tert-butyl (4-(((tert-butyldimetylsilyl)oxy)metyl)-1-(2-
nitropyridin-3-yl)piperidin-4-yl)carbamat.

Q%a/
>‘/O\n/ N. H |
(0]

Két hop tert-butyl (4-(hydroxymetyl)-1-(2-nitropyridin-3-yl)piperidin-4-
yl)carbamat (1,08g, 3,06mmol), DMF (10ml) va imidazol (0,459g, 6,74mmol), sau do,
tert-butylclodimetylsilan (0,554g, 3,68mmol) vao binh day tron thé tich 50ml. Khudy
hdn hop cho dén khi toan bd rugu duge chuyén hoa thanh silyl ete. Sau d6, c¢6 dic hdn
hop va séc ky trén silicagel sir dung etyl axetat va heptan dé thu dugc tert-butyl(4-
(((tert-butyldimetylsilyl)oxy)metyl)-1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat
(1,178¢) & hiéu sudt 99%. LC-MS (Phwong phap bazo): thoi gian lwu= 1,84 phit,
M+H = 467,3

Bu6c 3. Téng hop tert-butyl  (1-(2-aminopyridin-3-yl)-4-(((tert
butyldimetylsilyl)oxy) metyl) piperidin-4-yl)carbamat

Bit diu vai tert-butyl (4-(((tert-butyldimetylsilyl)oxy)metyl)-1-(2-nitropyridin-
3-yl)piperidin-4-yl)carbamat (1,178g), xir Iy hop chét nitro bing hydro va paladi nhu
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dugec mo ta trong vi du 1 dé thu duoc tert-butyl (1-(2-aminopyridin-3-yl)-4-(((tert
butyldimetylsilyl)oxy) metyl) piperidin-4-yl)carbamat (0,954g) & hiéu suit 85%.
LC-MS (Phuong phap bazo): thoi gian luu= 1,78 phat, M+H = 437.3

Bugc 4. Téng hop tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-(((tert-butyldimetylsilyl)oxy)metyl)
piperidin-4-yl)carbamat

Bit du voi tert-butyl (1-(2-aminopyridin-3-yl)-4-(((tert butyldimetylsilyl)oxy)
metyl) piperidin-4-yl)carbamat (0,2g, 0,459mmol), diéu ché tert-butyl (1-(2-(3-amino-
6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-(((tert-
butyldimetylsilyl)oxy)metyl) piperidin-4-yl)carbamat nhu dugc md ta trong vi du 1 va

dugc st dung truc tiép.

Budc 5. Téng hop 3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-
yD)pyridin-2-y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Xu ly tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-
carboxamido) pyridin-3-yl)-4-(((tert-butyldimetylsilyl)oxy)metyl) piperidin-4-
yl)carbamat tir budc 4 bing axit trifloaxetic theo phurong thirc nhur duge mo ta trong vi

du 1 d thu dugc 3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-
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y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit (0,108g, 0,217mmol) & hi€u
suit 21%. LC-MS (Phuong phép bazo): thdi gian luu= 0,92 phut, M+H = 489,2. 'H
NMR (400 MHz, DMSO-dq) & 10,55 (s, 1H), 8,97 (dd, J = 4,8, 1,5Hz, 1H), 8,77 (s,
1H), 8,39 (dd, J = 8,2, 1,5Hz, 1H), 8,26 — 7,65 (m, 4H), 7,56 (dd, J = 8,2, 1,9Hz, 1H),
7,16 (dd, J = 17,9, 4,7Hz, 1H), 4,34 (s, 1H), 3,23 — 3,07 (m, 3H), 2,91 (td, J = 10,6,
4,2Hz, 2H), 2,76 — 2,38 (m, 13H), 1,69 — 1,43 (m, 3H).

Vi du 6: 3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

DPiéu ché 3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-
y1)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu dugc
md ta trong vi du 1, phwong phap 1 (0,0865g) & hidu suat 85%. LC-MS (phwong phép
axit): thoi gian luu= 1,24 phat, M+H = 505,2. 'H NMR (DMSO0-d6) &: 10,75 (s, 1H),
8,92 (s, 1H), 8,77 (dd, J = 4,6, 1,3Hz, 1H), 8,11 (dd, J = 4,8, 1,6Hz, 1H), 8,08 (br s,
1H), 8,06 (dt, J = 8,4, 1,4Hz, 1H), 7,65 (dd, J = 8,4, 4,6Hz, 1H), 7,60 (dd, J = 8,0,
1,7Hz, 1H), 7,17 (dd, J = 7.8, 4,8Hz, 1H), 4,48 (s, 1H), 2,97 (td, J = 11,3, 3,0Hz, 2H),
2,75 (dq,J =17.,6, 3,9Hz, 4H), 1,77 (s, 2H), 1,47 - 1,16 (m, 4H).

Vi du 7: 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-morpholino-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, 0 N7

P
o/

Téng hop tert-butyl (1-(2-(3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat
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NH, 0 N7 |

N)\/U\N N

ka HoON

/B\

0 o

% HN\H/O\K
o

Bude 1. Téng hop tert-butyl (1-(2-(3-amino-6-bromopyrazin-2-carboxamido)
pyridin-3-yl)piperidin-4-yl)carbamat

HN_ O
T

Trong binh déy tron thé tich 100ml dugc trang bi que khudy tir, khudy dung
dich chtra axit 3-amino-6-bromopyrazin-2-carboxylic (1,044g, 4,79mmol), tert-butyl
(1-(2-aminopyridin-3-yl)piperidin-4-yl)carbamat (1,4g, 4,79mmol), DIPEA (2,091ml,
11,97mmol) va HATU (2,185g, 5,75mmol) trong DMF (15ml) & 25°C trong 15 gio.
Lam nging hdn hop phéan émg bing 30ml nude va chiét bing EtOAc (3 X 20ml). Say
dich rira etyl axetat qua Na,SO4 va c6 dac. Tinh sach san phim thd bang sic ky
silicagel str dung etyl axetat va heptan dé thu dugc 3-amino-N-(3-(4-aminopiperidin-1-
yl)pyridin-2-yl)-6-bromopyrazin-2-carboxamit (1,76g, 3,57mmol) trong hiéu sudt
74%. LC-MS (phuong phép axit): thoi gian luu= 1,17 phut, M+H = 492,3.

Bu6c 2. Toéng hop tert-butyl (1-(2-(3-amino-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat

NH, O N/|
AN
%N N
B
L O
’> < HN\n/O\!<
(o)

Trong binh day tron dwoc han kin thé tich 15ml dugc trang bi que khudy tir, loai
khi dung dich chita  3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-
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bromopyrazin-2-carboxamit (220mg, 0,447mmol), bis(pinacolato)diboron (142mg,
0,559mmol), KOAc (79mg, 0,804mmol) va PdCI2(dppf) (16,35mg, 0,022mmol) trong
dioxan (2,5ml) va suc rira bing nito (hai 1in), va gia nhiét & 80°C trong 3 gio. Giam
nhiét hdn hop dén rt, pha lodng bing 30ml DCM va loc qua xelit. Sau d6, pha loéng
dich loc bf?mg 60ml heptan, va sau do, co dac xuéng con 1/2 thé tich. Loc hdn hop, rira
chét rin bang heptan (3 X 20ml) va sdy trong chan khéng dé thu dugc tert-butyl (1-(2-
(3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazin-2-
carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat (173mg, 0,321mmol) & hi¢u sudt
71%. LC-MS (phuong phép axit): thoi gian luu= 0,91 phit, M+H = 458,4.

Buéc 3. Tbéng hop tert-butyl  (1-(2-(3-amino-6-(6-morpholino-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat

HN_ O
T

Trong binh day tron thé tich 15ml duge trang bi que khudy tir, loai khi dung
dich chta tert-butyl  (1-(2-(3-amino-6-(6-morpholino-3-(triflometyl)pyridin-2-
yl)pyrazin—Z-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat (316mg, 0,497mmol),
4-(6-clo-5-(triflometyl)pyridin-2-yl)morpholin (190mg, 0,710mmol), K;PO, (1M)
(0,923ml, 0,923mmol) va PdCly(dppf) (41,6mg, 0,057mmol) trong dioxan (6ml) va
suc rira bing nito (hai 14n). Sau khi khudy & 80°C trong 2 gid, giam nhiét hdn hop dén
rt. Thém hdn hop phan tng vao nude (100ml) va chiét bang EtOAc (3 x 50ml), sau do,
say qua Na,SO, va c6 dic. Tinh sach sin phim thd bing HPLC (phuong phap axit 3)
dé thu dugc tert-butyl (1-(2-(3-amino-6-(6-morpholino-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat (62mg, 0,096mmol),
hiéu suit 13%.

LC-MS (phuong phap axit): thoi gian luu= 1,18 phiut, M+H = 645,7.

Budc 4. Téng hop 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(6-
morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit
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Trong binh day tron thé tich 100ml dugc trang bi que khudy tir, giam nhiét TFA
(0,370ml, 4,81mmol) xuéng -20°C, thém dung dich chtra 3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-2-yl)-6-(6-morpholino-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit (62mg, 0,096mmol) trong DCM (2ml) va khudy & 25°C trong
45 phut. Co dic hdn hop phan tmg. Tinh sach san pham tho biang HPLC (phuong phap
bazo 3) dé thu dugc 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-
morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit (26,3mg, 0,048mmol) &
hiéu suét 50%.

LC-MS (phuong phap axit): thoi gian luu= 1,03 phat, M+H = 545,6 (M+H). 'H
NMR (METANOL-d,) d: 8,89 (s, 1H), 8,76 (s, 1H), 8,12 (dd, J=4,9, 1,4Hz, 1H), 7,63
(dd, J=8,0, 1,5Hz, 1H), 7,20 (dd, J=7,9, 4,9Hz, 1H), 3,89-4,02 (m, 4H), 3,78 (t,
J=4,9Hz, 4H), 3,07 (d, J=12,0Hz, 2H), 2,52-2,79 (m, 3H), 1,79 (d, J=10,8Hz, 2H),
1,18-1,44 (m, 2H).
Vi du 8: 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(2-morpholino thiazol-

4-yl)pyrazin-2-carboxamit

T
L O

N
Ys NH,
N

()

(o]

Buéc 1: Tdng hop tert-butyl (1-(2-(3-amino-6-(2-morpholinothiazol-4-yl)
pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat



R
e

s HN__O

N
SR
Thém axit (5-amino-6-((3-(4-((tert-butoxycarbonyl)amino)piperidin-1-

yl)pyridin-2-yl)carbamoyl)pyrazin-2-yl)boronic (0,36g, 0,787mmol), 4-(4-clothiazol-
2-yDmorpholin (0,161g, 0,787mmol), Pd (dppe) diclorua (0,085g, 0,116mmol), kali
phosphat 1M (1ml) va que khudy tir vao binh day tron thé tich 25ml. Loai khi hén hop
thu duoc véi nito va sau dé, dit trong bé dau dugc gia nhiét trude & 80°C va gia nhiét
trong 2 gid. Pua hén hop ra khoi bé nhiét, giam nhiét va sau do, rét vao 100ml
diclometan. Thém magie sulfat & 1am kho phan tmg, sau do, loc va c¢b dic dén khi c6
phén cin day. Sic ky phan thu dugc trén silicagel sir dung etyl axetat va heptan dé thu
duoc tert-butyl (1-(2-(3-amino-6-(2-morpholinothiazol-4-yl)pyrazin-2-
carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat (0,187g, 0,289mmol) & hi¢u suét
37%.

LC-MS (phuong phéap bazo): thoi gian luvu= 1,30 phat, M+H = 582,5.

Budc 2: Téng hop 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(2-

morpholinothiazol-4-yl)pyrazin-2-carboxamit

NH, 0 N

LN H N
¢

Thém dung cu khudy tir, tert-butyl (1-(2-(3-amino-6-(2-morpholinothiazol-4-
yl)pyrazin-2-carboxamido)pyridin-3-yl)piperidin-4-yl)carbamat (0,113g, 0,194mmol)
va diclometan (5ml) vao binh thét ¢b thé tich 100ml. Khudy hdn hop cho dén khi tét ca
cac chit rin duoc hoa tan va sau d6, giam nhiét trong bé nudc da trong mdi trudng
nito. Thém axit trifloaxetic (15ml) vao hdn hop nay. Loai b bé nudc d4 va khudy hdn

hop trong 3 gid & nhiét d6 phong. Sau do6, cd dic hdn hop va sau d6, ddng bay hoi
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phén con lai véi toluen (30ml) 3 1an dé thu dwgc phan cin day. Tinh sach phén con lai
bang phuong phép 3, dé thu duge 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-
6-(2-morpholinothiazol-4-yl)pyrazin-2-carboxamit (0,026g, 0,052mmol) & hiéu sut
27%.

LC-MS (Phuong phép bazo): thoi gian luu= 1,16 phut, M+H = 482,6. 'H NMR (400
MHz, Cloform-d) & 10,97 (s, 2H), 8,85 (s, 2H), 8,23 (d, J = 4,8Hz, 2H), 7,36 (d, J =
8,0Hz, 3H), 7,22 (d, J = 18,0Hz, 4H), 7,03 — 6,95 (m, 3H), 3,83 — 3,76 (m, 10H), 3,62
(s, OH), 3,53 — 3,45 (m, 10H), 3,08 (d, J = 11,5Hz, 5SH), 2,74 (s, 2H), 2,66 (t, J =
11,8Hz, 6H), 1,89 (d, J= 12,7Hz, SH), 1,54 (d, J= 11,9Hz, 6H), 1,46 (s, 8H), 1,18 (s,
5H).

Vi du 9: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, 0 N

Bu6c 1: Téng hop tert-butyl (4-metyl-1-(2-nitropyridin-3-yl)piperidin-4-

yl)carbamat

HN__O
1%

Thém tert-butyl (4-metylpiperidin-4-yl)carbamat (26g, 121mmol) vao dung
dich cta 3-flo-2-nitropyridin (11,2g, 81mmol) trong dioxan (200ml). Thém bazo
Huenig (28,3ml, 162mmol) va gia nhiét hdn hgp dén 85°C trong 18 gid. Giam nhiét
hdn hop dén RT va c6 dic thu duge chét rdn mau nAu. Rira chit rin béng 200ml
heptan:EtOAc ty 18 4:1. Co dic huyén phu dic xudng con mot nira thé tich va loc dé
thu duoc chit rin mau nau (26,2g, 78mmol, 96%). LC-MS (Phwong phap axit): thoi
gian luu= 1,46 phat, M+H = 337 4
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Budc 2: Téng hop tert-butyl (4-metyl-1-(2-nitropyridin-3-yl)piperidin-4-

yl)carbamat

Thém Pd-C 10% (3,48g) vao dung dich cuia tert-butyl (4-metyl-1-(2-
nitropyridin-3-yl)piperidin-4-yl)carbamat (11,6g, 37,2mmol) trong etyl axetat (200ml)
va khudy duéi 4p suét bong bay H, & rt trong 4 gio. Thém mdt lugng nhé MgSO, vao
phan tng va sau d6, loc hdn hop phan tmg qua tim xelit, sau do, rira bing etyl axetat
(100ml) va cd déc dich loc thu duge chit rén mau nau (8,54g, 27,9 mmol, 85%). LC-
MS (Phuong phép axit): thoi gian luu= 0,91 phit, M+H = 307 4.

Bu6c 3: Tbéng hop tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat

NH, O NS

Thém ((1H-benzo[d][1,2,3]triazol-1- yl) oxy) tris(dimetylamino) phosphoni
hexaflophosphat(V) (1,8g, 4,24mmol) va 4-metylmorpholin (1ml, 9,79mmol) vao
dung dich cua axit 3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxylic trong
dimetylformamit (125ml). Khudy phan @mg & rt trong 40 phtit. Thém tert-butyl (1-(2-
aminopyridin-3-yl)-4-metylpiperidin-4-yl) carbamat trong dimetylformamit (25ml) va
khudy phan tmg trong 16 gi & rt. Pha lodng hdn hop phén mg bing EtOAc va ria
bing NaHCOs(aq) (3 x 200mL) va nuéc mudi (1x 200mL). Sdy pha hitu co véi
Na,SOq,, loc va cd dic. Cho san phém thd vao trong axetonitril (30ml) va dé hon hop
dung & rt trong mot khoang thoi gian. Thu chit rin mau vang bang cach loc (1,39,

74%). LC-MS (Phuong phap axit): thoi gian lvu= 1,13 phat, M+H = 573,3.
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Budc 4: Tong hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-
6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, O NI\

NH,

Giam nhiét dung dich chura tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-
2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (1,39¢,
2,06mmol) trong diclometan (10ml) dén 0°C. Thém timg giot axit 2,2,2-trifloaxetic
(2,4ml, 31mmol) vao dung dich. Lam 4m hdn hop dén 22°C va khudy trong 4 giv. Co
dic hdn hop phan tng dé loai bd DCM va TFA du . Chét ddu mau dé duoc tao ra,
dugc cho vao trong 100ml CHCI;/IPA 3:1 va thém NaHCOj; chira nuée bdo hoa dé
trung hoa dung dich. Sau d6, khudy hdn hgp & 22°C trong 16 gid. Chuyén hdn hop
sang phéu phén tich va rira cac 16p nude bang CHCI/IPA 3:1 (3X 100ml). Sy céac
pha hiru co két hop b%xng Na,SO,, loc va ¢6 dic thu dugce chit rdn mau vang. Téi két
tinh san phim thé tir axetonitril. Thu chét rin mau vang bing cach loc (0,82g, 83%).
LC-MS (Phuong phéap axit): thoi gian luvu= 0,75 phut, M+H = 473,2. 'H NMR (400
MHz, Metanol-d,) 6 8,92 (dd, J = 5,1, 1,4Hz, 1H), 8,68 (s, 1H), 8,47 — 8,27 (m, 1H),
8,12 (dd, J=4.,9, 1,6Hz, 1H), 7,83 — 7,50 (m, 2H), 7,18 (dd, J=17.,9, 4,9Hz, 1H), 3,02
—2,65 (m, 4H), 1,54 — 1,24 (m, 4H), 0,74 (s, 3H).

Vi du 10:  3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

Piéu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu dugc mo ta
trong vi du 1, Phuong phap 1 (1,41g) & hi¢u sudt 77%. LC-MS (phuong phap axit):
thoi gian luu= 1,0 phat, M+H = 489,1 "HNMR (400 MHz, Metanol-d,) 6 8,81 (s, 1H),
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8,73 (dd, J= 4,7, 1,3Hz, 1H), 8,13 (dd, J = 4,9, 1,6Hz, 1H), 8,01 (dp, J = 8,4, 1,4Hz,
1H), 7,75 — 7,54 (m, 2H), 7,19 (dd, J = 7.9, 4,9Hz, 1H), 3,04 — 2,74 (m, 4H), 1,67 —
1,35 (m, 4H), 0,82 (s, 3H).

Vi du 11:  3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(2-
morpholino-5-(triflometyl)pyrimidin-4-yl)pyrazin-2-carboxamit

Thém morpholin (0,897g, 10,3mmol), va dung dich chira dicloetan-tert-butanol
(1:1, 30ml) vao binh day tron, khudy trong nito va giam nhiét trong bé nu6c d4. Thém
mot phin kém clorua (5,45g, 40mmol) vao hdn hop nay va khudy trong 30 phit sau
d6, thém 2,4-diclo-5-(triflometyl)pyrimidin (2,17g, 10mmol). Khudy dung dich thu
dugc & nhiét do bé nudc d4, sau d6, thém nhanh tung giot cua N-etyl-N-
isopropylpropan-2-amin. Khudy phan tng & nhiét d6 bé nuéc d4 trong 2 gid va sau do,
lam 4m dén nhiét d6 phong va khudy trong khoang thoi gian bd sung 1a 18 gid. Rot
hén hop phan rng vao trong 200ml DCM, khqu va loc. Cb dac dich loc va sic ky trén
silicagel sir dung etyl axetat heptan dé thu duoc 4-(4-clo-5-(triflometyl)pyrimidin-2-
yl)morpholin (2,1g, 7,61mmol) & hiéu suit 76%. LC-MS (phuong phap bazo): thoi
gian luu= 1,40 phut, M+H = 268 4.

Bu6c 2: Toéng hop tert-butyl (1-(2-(3-amino-6-(2-morpholino-5-(triflometyl)
pyrimidin-4-yl) pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl) carbamat
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Thém axit 3-amino-6-(2-morpholino-5-(triflometyl)pyrimidin-4-yl)pyrazin-2-
carboxylic (0,104g, 0,281 mmol), da duoc diéu ché twong tu nhu trong vi du 4, DMF
(2ml), N-etyl-N-isopropylpropan-2-amin  (0,12ml, 0,689mmol) va 2-(1H-
benzo[d][1,2,3]triazol-1-yl)-1,1,3,3-tetrametylisouroni hexaflophosphat(V) (0,128g,
0,337mmol) vao dng nip vian thé tich 10ml. Khudy hdn hop trong 1 gid. Thém tert-
butyl (1-(2-aminopyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (0,095g, 0,309mmol)
vao hén hop thu dugc va khudy trong 20 gi. C6 dic phan tmg va thu dugce tert-butyl
(1-(2-(3-amino-6-(2-morpholino-5-(triflometyl)pyrimidin-4-yl)pyrazin-2-
carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat & hiéu sudt 14% va dugc
str dung truc tiép. LC-MS (phuong phép bazo): thoi gian hru= 1,46 phat, M+H =
659.4.

Buéc 3: Toéng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-
6-(2-morpholino-5-(triflometyl)pyrimidin-4-yl)pyrazin-2-carboxamit

Thém tert-butyl (1-(2-(3-amino-6-(2-morpholino-5-(triflometyl)pyrimidin-4-
yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (0,185g,
0,281 mmol) va diclometan (10ml) vao binh thét ¢b dung tich 25ml, sau do, khudy va
giam nhiét trong bé nuéc da dudi nito. Thém axit trifloaxetic (20ml) vao hdn hop thu
duge va khudy va sau d6, 1am 4m dén nhiét do phong. Khuy hdn hop nay trong hai va
0,5 gio. Sau do, co dic hdn hop va sau dé d@)ng bay hoi v6i toluen (30ml). Thuc hién

quy trinh déng bay hoi nay ba lan. Sau do, sic ky hdn hop bing phuong phap HPLC 4.
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Sau do, nghién nhé chit rin thu duge v6i nude néng, giam nhiét. Loc nguyén licu rin
thu duoc va sy dén khéi lugng khoéng dbi tao ra 3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-yl)-6-(2-morpholino-5-(triflometyl)pyrimidin-4-
yl)pyrazin-2-carboxamit (0,0104g, 0,281mmol) & hiéu suit 14%. LC-MS (phuong
phép bazo): thoi gian luu= 1,15 phut, M+H = 559.,4. 1H NMR (400MHz, Cloform-d) &
10,55 (s, 1H), 8,84 (s, 1H), 8,69 (s, 1H), 8,29 (dd, J = 4,9, 1,6Hz, 1H), 7,45 (dd, J =
8,0, 1,7Hz, 1H), 7,32 (s, OH), 7,10 (dd, J = 7,8, 4,8Hz, 1H), 5,64 (d, J = 81,5Hz, 1H),
5,32 (s, 1H), 3,97 (t, J= 4,8Hz, 4H), 3,81 (t, J=4,7Hz, 4H), 3,06 — 2,75 (m, 4H), 1,61
(ddd, J = 13,5, 9,3, 4.0Hz, 2H), 1,42 (dt, J = 13,3, 3,9Hz, 2H), 1,26 (s, 4H), 0,97 (s,
3H), 0,94 — 0,76 (m, 1H).

Vi du 12: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-flo-2-

metylquinazolin-4-yl)pyrazin-2-carboxamit

NH, O N X
A
| H

A N
Z "N
\NJ\ NHz
Bude 1: tert-butyl (1-(2-(3-amino-6-(6-flo-2-metylquinazolin-4-yl)pyrazin-2-
carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat

NH, O N

N XY NN

N H N

= JN\
N HN__O
N
IR

Loai khi hdn hop chta tert-butyl (1-(2-(3-amino-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-
yl)carbamat (293mg, 0,529mmol), (4-clo-5-flo-7H-pyrolo[2,3-d]pyrimidin (125mg,
0,637mmol) va K3PO, (1591ul, 1,591mmol, dung dich chira nugc 1M) trong dioxan
(2ml) bing dong N, trong 10 phat. Sau d6, thém PdCly(dppf) (19,41mg, 0,027mmol).
Loai khi hdn hop phan ting trong 5 phit va sau d6, gia nhiét & 80°C trong moi trudong
N, trong 5 gid. Giam nhiét hdn hop dén RT va loc qua tAm xelit va rira bing DCM.
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Thém nude va DCM vao dich loc. Ngoai ra, chiét tiép pha chira nudc bang DCM 2x.
Co dic cac pha DCM duge két hop trong chan khong. Hoa tan phan con lai trong
MeOH va mot vai giot nudc, sau do, loc. Sau d6, dung dich thu dugc, phan tach béng
HPLC diéu ché (cot C-18, ACN 25-50%/chira H,O/TFA 0,1%). Két hop cac phan
doan mong mubn va sau d6, DCM va Na,CO; chira nudc 2M. Ngoai ra, thém dung
dich dé tao ra pha chira nudc c6 dd pH=8. Chiét pha chira nudc bang DCM 2x. Lam
bay hoi cac pha DCM dugc két hop dé tao thanh 141mg (hidu sut 69%) 1a tert-butyl
(1-(2-(3-amino-6-(6-flo-2-metylquinazolin-4-yl)pyrazin-2-carboxamido)pyridin-3-yl)-
4-metylpiperidin-4-yl)carbamat. LC/MS: m/z M+H = 588,6

Budc 2: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(6-flo-2-

metylquinazolin-4-yl)pyrazin-2-carboxamit

NH, O N| N
A
| H

_N N
~ "N
\NJ\ NH,

Thém tert-butyl (1-(2-(3-amino-6-(6-flo-2-metylquinazolin-4-yl)pyrazin-2-
carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (128mg, 0,218mmol) trong
DCM (2ml) vao dung dich ctia TFA (336puL, 4,36mmol) trong DCM (1ml) & 0°C. Co
dic hdn hop phan tmg trong chan khong. Pha lodng phan thu dugc bing DCM va
nuée, va sau dé, thém Na,CO; 2N dé dat duoc do pH=12 cua pha chtra nudc. Chiét
pha chita nu6c bazo bing DCM 3x. Cb dic cic pha hiru co két hop. Hoa tan phan thu
duge trong MeOH/MeCN va sau d6, phan tach bang HPLC diéu ché (Cot C18, ACN
10-30%/chtra H,O/ TFA 0,1%). Két hop cac phan doan mong mudn va thém Na,CO;
2N dé dat duoc do pH=11. Chiét dung mdi c6 tinh bazo thu dugc béng DCM 3x. Co
diic cac pha DCM két hop trong chan khong, thu duge 74mg (hiéu suét 70%) 3-amino-
N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-flo-2-metylquinazolin-4-
yl)pyrazin-2-carboxamit. LC/MS: m/z M+H = 488,2 '"H NMR (METANOL-d,) &: 9,15
(s, 1H), 8,52 (dd, J=9,7, 2,9Hz, 1H), 8,17 (dd, J=5,0, 1,5Hz, 1H), &,10 (dd, J=9,3,
5,3Hz, 1H), 7,87 (ddd, J=9,2, 8,2, 2,9Hz, 1H), 7,68 (dd, J=7.9, 1,6Hz, 1H), 7,21 (dd,
J=1.9, 4,9Hz, 1H), 3,37 (s, 2H), 2,93 (s, 3H), 2,80-2,90 (m, 2H), 2,68-2,78 (m, 2H),
0,98-1,07 (m, 2H), 0,87-0,97 (m, 2H), 0,42 (s, 3H)
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Vi du 13: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

1) Téng hop axit 3-amino-6-(4-metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxylic

Budc 1. Téng hop metyl 3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrazin-2-carboxylat

NH, O
N XY 07
ka

B
0" o

/}%

Loai khi hdén hop ciia metyl 3-amino-6-bromopyrazin-2-carboxylat (8,8g,
38mmol), 4,4,4'4',5,5,5',5"-octametyl-2,2'-bi(1,3,2-dioxaborolan) (9,6g, 38mmol), va
kali axetat (11g, 110mmol) trong dioxan (200ml) va sau d6, thém [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(Il) (1,4g, 1,9mmol). Khudy hén hop thu
dugc va va gia nhiét & 80°C trong moi trudng nito trong 15 gio. Thém lugng bd sung
quéng cua 4,4,4'4'5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (1,9g, 7,6mmol) va
gia nhiét hdn hop phan tng trong 3 gid nita. Giam nhiét hdn hop dén nhiét do phong
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va pha loiing hdn hop bing diclometan va loc qua tdm diatomit. C6 dic dich loc & ap
sudt giam va tinh sach bing sic ky silicagel véi gradien tir 0%-10% metanol trong
diclometan dé thu dwgc san phidm mong muén & dang chit rin mau nau (9,5g, hiéu
suit 90%). LC-MS (phuong phap axit) thoi gian lwu= 0,42 phat, M+H = 198,1 (LC-
MS phuong phép axit).

Budc 2. Toéng hop 2-bromo-4-metoxy-3-(triflometyl)pyridin

Khudy hdn hop ctia 2-bromo-4-clo-3-(triflometyl)pyridin (200mg, 0,768mmol)
va natri hydroxit chira nuéc (6N, 0,640ml) trong metanol (7ml) & nhiét 4o phong trong
2 gid. Chiét hdn hop bang etyl axetat (3 x 10ml) va sdy céac 16p hitu co duoge két hop
qua natri sulfat, loc va c6 dic trong chan khong dé thu dugc 165mg, hi¢u sut 84%) &
dang bot mau tring. LC-MS (phuong phap axit): thoi gian lwu= 1,11 phat, M+H =
257.9.

Bu6c 3. Téng hop metyl 3-amino-6-(4-metoxy-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxylat

Loai khi dung dich chta metyl 3-amino-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyrazin-2-carboxylat (180mg, 0,645mmol), 2-bromo-4-metoxy-3-
(triflometyl)pyridin (165mg, 0,645mmol), va kali phosphat 1M (0,838ml, 0,838mmol)
trong tetrahydrofuran (4ml) trong chan khong trong 10 phut, va sau d6, thém clo(2-
dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-biphen-
yl)paladi (II) (25mg, 0,032mmol). Gia nhiét hdn hop & 50°C trong mdi trudong nito
trong 3 gid. Giam nhiét hdn hop dén nhiét d6 phong va pha lodng bing etyl axetat.

Thém amoni clorua bdo hoa vao 16p nude va chiét nguoc lai bang lugng etyl axetat
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nhiéu hon. Tinh sach dung dich hitu co két hop bang sic ky silicagel véi gradien tir
0%-100% etyl axetat trong heptan dé thu dugc san phim mong muén & dang chit rin
mau tring (14mg, hiéu sudt 7%). LC-MS (Phwong phép axit): thoi gian luu= 0,92
phut, M+H= 329,3.

Bugc 4. Téng hop axit 3-amino-6-(4-metoxy-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxylic

Khuidy hén hop cia metyl 3-amino-6-(4-metoxy-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxylat (14mg, 0,043mmol) va natri hydroxit chita nudc (6N,
0,071ml, 0,43mmol) trong metanol (3ml) khqu & nhiét d§ phong trong 5 gid. Sau do,
gia nhiét hdn hop phan tmg & 60°C trong 1 gid. Pidu chinh do pH dén 5 bing céach sir
dung HCI dic. C6 dic dung dich trong chan khong (in vacuo) dé thu dugc chit bot
mau tring. N6 duge sir dung trong budc tiép theo ma khong cin budc tinh sach. LC-

MS (phuong phap axit): thoi gian luvu= 0,81 phat, M+H = 315,0.

2) Téng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(4-
metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Budc 1. Téng hop tert-butyl (4-metyl-1-(2-nitropyridin-3-yl)piperidin-4-

yl)carbamat
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Gia nhiét hon hop cua 3-flo-2-nitropyridin (550mg, 3,87mmol), tert-butyl (4-
metylpiperidin-4-yl)carbamat (871mg, 4,06mmol), va trietylamin (1,61ml, 11,6mmol)
trong dioxan (10ml) dén 100°C trong 6 gi&. Gidm nhiét hdn hop va co dic thu dugce
phin cin day. Pha loing phin thu dugc bing nudc va chiét bing diclometan (3 x
20ml). Tinh sach 16p hiru co két hop bing sic ky silicagel v6i gradien tir 0%-100%
etyl axetat trong heptan dé thu duoc san phim mong muén & dang chét rin mau vang
(1,3g, hiéu suit 100%). LC-MS (Phwong phép bazo ): thoi gian lwu= 1,28 phit, M+H
=337,2.

Budc 2. Téng hop tert-butyl (1-(2-aminopyridin-3-yl)-4-metylpiperidin-4-

yl)carbamat

HN__O
1F

Thém Pd/C (17mg, 10% Pd trén than udt) vao dung dich cua tert-butyl (4-
metyl-1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat (550mg, 1,64mmol) trong etanol
(10ml). Khudy dung dich thu duoc trong méi trudng khi hydro cho dén khi tat ca tert-
butyl (4-metyl-1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat da dugc ti€u thu. Sau
d6, 1am sach hdn hop bing nito. Sau d6, loc hdn hop qua tdm xelit. Rira tim xelit bing
DMC du. C6 dic dich loc dén ph?ln can day ma dugce ran hoa trong chéan khong. Sa"ly
chit rén dén khdi lrgng khong déi va dugc sir dung truc tiép (500mg, higu suit 100%).
LC-MS (Phuong phap bazo): thoi gian luu= 0,78 phut, M+H = 308,3.

Bude 3. Tong hop tert-butyl (1-(2-(3-amino-6-(4-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-

yl)carbamat.
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Khudy hén hop ci@a axit 3-amino-6-(4-metoxy-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxylic (14mg, 0,043mmol), tert-butyl (1-(2-aminopyridin-3-yl)-4-
metylpiperidin-4-yl)carbamat (13mg, 0,043mmol), N-etyl-N-isopropylpropan-2-amin
(0,019ml, 0,11mmol), va (1-xyano-2-etoxy-2-oxoetylidenaminooxy)dimetylamino-
morpholino-carben  hexaflophosphat (COMU) (44mg, 0,10mmol) trong
dimetylformamit (0,4ml) trong moi trudong nito & nhiét do phong trong 60 gid. Co dic
phin thu dugc thanh chét rin t6i mau dugc tinh sach bing HPLC (Cot Sunfire
30x50mm Spm ACN/chira HyO/ 75ml TFA 0,1%/phut, thé tich nap SmL) dé thu dugc
chét rin mau vang (25mg, hiéu sudt 81%). LC-MS (Phwong phép bazo): thdi gian
luu= 1,18 phat, M+H = 603,2.

Budc 4. Tong hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-
6-(4-metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, 0 N

Khudy hdn hop cua  tert-butyl  (1-(2-(3-amino-6-(4-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-
yl)cafbamat (25mg, 0,041mmol) va axit trifloaxetic (0,32ml, 4,2mmol) trong
diclometan (2ml) & nhiét d6 phong trong 12 gir. C6 dic phan thu duoc dén dang gom
mau tdi ma dugc tinh sach bing HPLC (Cot X-Bridge 30x50mm 5um ACN/chtra H,0/
75ml NH,OH 5mM/phut, thé tich nap 5mL) dé thu dugc chét rin mau vang (5mg, hiéu
suét 23:%). LC-MS (Phuong phép bazo): thoi gian luu= 0,79 phit, M+H = 502,9. 'H
NMR (400 MHz, METANOL-d,) 6 ppm 8,70 (d, J=5,77Hz, 1 H) 8,53 (s, 1 H) §,11
(dd, J=5,02, 1,51Hz, 1 H) 7,67 (dd, J/=7,91, 1,63Hz, 1 H) 7,40 (d, J=5,77Hz, 1 H) 7,16
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(dd, /~7,91, 4,89Hz, 1 H) 4,08 (s, 3 H) 2,85 - 3,00 (m, 2 H) 2,72 - 2,85 (m, 2 H) 1,28 -
1,50 (m, 4 H) 0,81 (s, 3 H).

Vi du 14: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-(3,3-
difloazetidin-1-yl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, O N[\

Buéc 1. Tbéng hop tert-butyl  (1-(2-(3-amino-6-bromopyrazin-2-
carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat.

NH, O N|\

N NN
ka HoN

Br Q
HL

o O

ja

Trong binh day tron thé tich 100ml dugc trang bi que khudy ti, khudy HBTU
(2,23gm, 5,87mmol), axit 3-amino-6-bromopyrazin-2-carboxylic (1,17gm, 5,39mmol),
va N-etyl-N-isopropylpropan-2-amin (1,28ml, 7,34mmol) trong DMF (15ml) trong 15
phut, sau d6, thém timg phan tert-butyl (1-(2-aminopyridin-3-yl)-4-metylpiperidin-4-
yl)carbamat (1,5gm, 4,9mmol). Khudy phan tng trong 16 gi. Sau d6, rét phan tmg
vao DMF va chiét ba 14n bang 50ml etyl axetat. Két hop san phdm chiét hiru co va siy
v6i nuée mudi sau d6, bang natri sulfat khan. Tinh sach phan con lai bang silicagel st
dung sic ky gradien etanol — etyl axetat 0-10% ma thu duoc tert-butyl (1-(2-(3-amino-
6-bromopyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat tinh
khiét (1,86gm, hi¢u suét 67,5%) trong lac lam bay hoi cdc phan doan chira san phém

mong mudn nay. LC-MS (Phuong phép axit): thoi gian leu= 1,17 phtit, M+H = 508,3.

Bu6c 2. Téng hop tert-butyl (1-(2-(3-amino-6-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-

yl)carbamat.
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Trong binh day tron thé tich 100ml dugc trang bi que khudy tir, huyén phu hoa
tert-butyl (1-(2-(3-amino-6-bromopyrazin-2-carboxamido)pyridin-3-yl)-4-
metylpiperidin-4-yl)carbamat (1,9gm, 3,7mmol), bis(pinacolato)diboron (1gm,
4mmol) va kali axetat (0,54gm, 5,5mmol) trong dioxan (15ml). Suc khi nito vao huyén
phu dugc tao thanh trong 20 phut dé loai b6 oxy dugc hoa tan. Sau do, thém 1,1'-
Bis(diphenylphosphino)feroxen]diclopaladi (II) (0,13 gm, 0,18mmol) va gia nhiét
phéan Gmg dén 90°C trong bé dau. Sau 3 gid, loai bo cac chat d& bay hoi va huyén phu
héa phan thu dugc trong etyl axetat ma dugc rira bang nudc dé loai bo kali axetat dur.
Hoa tan phén thu dugc vio trong diclometan va nghién nhé bang heptan cho dén khi
céc chét rén dugc tao thanh ma dugc loc va rira bing cic phan hepten khac dé thu
dugc tert-butyl (1-(2-(3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazin-
2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (1,32gm, hi¢u sudt 46%)
& dang bot mau ndu c6 do tinh khiét du cho cac bude chuyén héa tiép theo. LC-MS
(Phuong phép axit): thoi gian luu= 0,91 phat, M+H = 554,4.

Budc 3. Tong hop 2-clo-6-(3,3-difloazetidin-1-yl)-3-(triflometyl)pyridin.

Cl
CF,

N7 |
X
N
FLJ
F

Trong binh day tron thé tich 100ml, hoa tan 2,6-diclo-3-(triflometyl)pyridin
(1,25gm, 5,79mmol) vao trong DMF (30ml) cung véi 3,3-difloazetidin (0,75 gm,
5,79mmol) va N-etyl-N-isopropylpropan-2-amin (1,5ml, 8,7mmol). Sau 16 gi®, giam
nhiét phan tng, rét vao nudc va chiét ba 1in bang 50ml etyl axetat. Sdy cac 16p hitu co
két hop v6i nude mudi va natri sulfat khan. Loai bé céc chét d& bay hoi va tinh sach
phin con lai bang silicagel sir dung sic ky gradien tir 0% - 60% etyl axetat trong

heptan dé thu dugc 2-clo-6-(3,3-difloazetidin-1-yl)-3-(triflometyl)pyridin tinh khiét
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(935mg, hiéu suit 53%). LC-MS (Phuong phap axit): thoi gian luu= 1,56 phat, M+H =
273.3.

Budc 4. Téng hop tert-butyl (1-(2-(3-amino-6-(6-(3,3-difloazetidin-1-yl)-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-

yl)carbamat.

Trong binh déy tron thé tich 10ml, két hop tert-butyl (1-(2-(3-amino-6-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-
metylpiperidin-4-yl)carbamat (159mg, 0,23mmol) véi 2-clo-6-(3,3-difloazetidin-1-yl)-
3-(triflometyl)pyridin (50mg, 0,183mmol) va hoa tan vao trong THF cung véi
trikaliphosphat chtra nuée 1M (0,3ml, 0,3mmol). Loai khi huyén phu bing cach lam
bay hoi va 1am sach véi nito ba 1dn sau d6, khudy trong méi trudng nito trong 15 phit.
Thém 1,1'-bis(diphenylphosphino)feroxen]diclopaladi (II) va sau d6, gia nhiét hdn hop
phan tng bing bé diu duoc gia nhiét trude dén 50°C trong 16 gid. Loai bé cac chét d&
bay hoi va hoa tan phan thu dugc trong DCM va loc qua xelit. Sau d6, loai bo céac chét
d& bay hoi va tinh sach phan con lai bing silicagel sir dung sic ky gradien tir 0-60%
etyl axetat trong heptan dé thu duoc tert-butyl (1-(2-(3-amino-6-(6-(3,3-difloazetidin-
1-y1)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-
metylpiperidin-4-yl)carbamat mong mudn, tinh khiét (70mg, hiéu suit 54%). LC-MS
(Phuong phép axit): thoi gian luu= 1,27 phut, M+H = 664,7.

Budc 5. Téng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-
6-(6-(3,3-difloazetidin-1-yl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit.
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Trong binh ddy tron 10ml, hoa tan tert-butyl (1-(2-(3-amino-6-(6-(3,3-
difloazetidin-1-yl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-
metylpiperidin-4-yl)carbamat vao trong 1,5ml diclometan va xt ly bing axit 2,2,2-
trifloaxetic (0,2ml, 2,2mmol). Sau 16 gid, xir ly phan @ng bing dung dich natri
bicarbonat bio hoa cho dén khi dat duoc d6 pH=9. Két tia rin duoc tao ra va dugc tai
hoa tan tir tir. Phan tach 16p hitu co sau do, séy voi nuede mudi, natri sulfat khan va sau
d6, 1am bay hoi. Tinh sach phin con lai bing silicagel str dung sic ky gradien tir 0 -
10% etanol trong etylaxetat d& thu duge 3-amino-N-(3-(4-amino-4-metylpiperidin-1-
yl)pyridin-2-y1)-6-(6-(3,3-difloazetidin- 1-yl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-
carboxamit tinh khiét (49mg, hidu suit 78%). LC-MS (Phuong phap axit): thdi gian
lwu= 0,88 phat, M+H = 564,2. '"H NMR (400MHz, Metanol-dy) & 8,64 (s, 1H), 8,11
(dd, J=5,0, 1,5Hz, 1H), 8,03 (d, J = 8,8Hz, 1H), 7,65 (dd, J= 17,9, 1,6Hz, 1H), 7,17
(dd, J=1.,9, 4,9Hz, 1H), 6,72 (d, J = 8,6Hz, 1H), 4,51 (t, J= 12,0Hz, 4H), 2,99 — 2,74
(m, 4H), 1,52 — 1,33 (m, 4H), 0,81 (s, 3H).

Vi du 15:  3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-
xyclopropyl-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit
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Thém toluen (20ml), 2,6-diclo-3-(triflometyl)pyridin (3g, 13,8mmol), axit
xyclopropylboronic (1,3g, 15,3mmol), trixyclohexyl phosphin (0,39g, 1,4mmol), kali
phosphat (3,2g, 15,3mmol) va nudc (1ml) vao binh day tron thé tich 100ml. Loai khi
huyén phu bing cach lam bay hoi va 1am sach véi nito ba 1an sau do, khudy trong moi
trueong nito trong 15 phat. Thém diaxetoxypaladi (0,16g, 0,7mmol) va sau do, gia nhiét
hén hop phan tmg bing bé ddu dugc gia nhiét trude dén 100°C trong 16 gi. Sau
khoang thoi gian nay, loai bd cac chat d& bay hoi, hoa tan phan thu duge trong DCM,
loc va sau do, tinh sach bang silicagel st dung sic ky gradien tir 0 - 60% etyl axetat
trong heptan dé thu dugc san phim tinh sach mong mubn 2-clo-6-xyclopropyl-3-
(triflometyl)pyridin (2gm, hiéu sudt 59%). LC-MS (Phuong phap axit): thoi gian luu=
1,61 phat, M+H =222,2.

Bude 2. Téng hop tert-butyl (1-(2-(3-amino-6-(6-xyclopropyl-3-(triflometyl)
pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl) carbamat

3
s

X

l,N

N/

\l H
ja

Thém 2-clo-6-xyclopropyl-3-(triflometyl)pyridin (50mg, 0,23mmol), dioxan

NH,

(2ml), tert-butyl (1-(2-(3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazin-
2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (156mg, 0,23mmol) va
kali phosphat chtra nuéc 1M (0,29ml, 0,29mmol) vao binh ddy tron 10ml dugc trang
bi que khudy tir va dugc 1am sach véi nito. Khudy hdn hgp thu duge trong mdi trudng
nito trong bé ddu & 90°C cho dén khi toan bd 2-clo-6-xyclopropyl-3-
(triflometyl)pyridin dugc tiéu thu (16 gid). Sau d6, gidm nhiét hdn hop va loc qua tdm
xelit. Rira tAm xelit bing metylen clorua du. Co dic phan dich loc két hop dén phan
cin day va tinh sach bang silicagel sir dung sic ky gradien tir 0 — 75% etyl axetat trong
heptan dé thu duoc (50mg, higu suét 34%). LC-MS (Phuong phap axit): thoi gian luu=
1,31 phat, M+H = 613,2.

Buée 3. Téng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-
6-(6-xyclopropyl-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit.
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Thém tert-butyl  (1-(2-(3-amino-6-(6-xyclopropyl-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat, = diclometan
(2ml) va axit 2,2,2-trifloaxetic (0,1ml, 1,2mmol) vao binh tho6t c¢b thé tich 10ml. Sau
16 gid, x1r Iy phan ung bang dung dich natri bicarbonat chira nuéc bao hoa du cho dén
khi dat dugc @6 pH=9. Phan tach 16p hitu co, sau do, séy v&i nude mudi va natri sulfat
khan. Tinh sach hop chit cudi chwa tinh sach bang silicagel sir dung sic ky gradien tir
0 - 10% etanol trong etyl axetat dé thu dugc 3-amino-N-(3-(4-amino-4-metylpiperidin-
1-yl)pyridin-2-yl)-6-(6-xyclopropyl-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit
tinh khiét (41mg, hiéu suit 93%). LC-MS (Phuong phap axit): thoi gian luu= 1,22
phat, M+H = 513,2. '"H NMR (400MHz, Metanol-d,) & 8,63 (s, 1H), 8,14 — 8,09 (m,
2H), 7,64 (dd, J = 8,0, 1,6Hz, 1H), 7,49 (d, J = 8,2Hz, 1H), 7,17 (dd, J = 7,9, 4,9Hz,
1H), 2,97 — 2,73 (m, 4H), 2,26 (ddd, J = 7,7, 4,5, 2,5Hz, 1H), 1,45 — 1,31 (m, 4H),
1,17 — 1,12 (m, 4H), 0,75 (s, 3H).

Vi du 16: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, O NZ |

N7 NN

ln ™ N
7 F

N F

N NH,
Budce 1. Tbng hop tert-butyl (1-(2-(3-amino-6-(6-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-

yl)carbamat
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Trong 6ng thé tich 40ml dwoc trang bi que khudy tir, huyén phu hoéa 2-clo-6-
metoxy-3-(triflometyl)pyridin (J. Heterocyclic Chem., 28, 971 (1991)) (40mg,
0,190mmol), tert-butyl (1-(2-(3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (100mg,
0,181mmol), PdCly(dppf) (6,61mg, 0,09mmol) va kali phosphat (1M, 0,271ml) trong
1,4-dioxan (2ml), loai khi bing N, trong 10 phut va gia nhiét dén 90°C trong 4 gio.
Giam nhiét hdn hop dén rt va thém EtOAc (20ml), loc qua xelit, rira bing EtOAc
920ml), ¢b dic trong chin khong. Tinh sach chét rin bang sic ky 1éng ap sut cao pha
dao str dung phuong phap véi gradien trong 3,5 phut tir 35-60% ACN qua cot ACN
Sum 30x50mm X-Bridge/chira H,0 NH,OH 5mM 75ml/phut, nap 5SmL -3 lan dé thu
dugc 50mg (chét rin mau vang). LC-MS (Phuong phép axit): thoi gian luu= 1,17 phit,
M+H = 603,7.

Budc 2. Tong hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-
6-(6-metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, O N/I

N O
NHN
7 F

Trong 6ng thé tich 40ml duoc trang bi que khudy tir, thém axit 2,2,2-trifloaxetic
(64ml, 0,830mmol) vao dung dich cua tert-butyl (1-(2-(3-amino-6-(6-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-
yl)carbamat (50mg, 0,083mmol) trong diclometan (Sml) va khudy trong 30 phut &
nhiét d0 moi truong (ambient). Co ddc phan Gng trong chén khong (in vacuo) va trung
hoa hoa dé thu duoc 40mg hop chét tiéu dé. LC-MS (Phwong phép axit): thoi gian
lwu= 0,83 phat, M+H = 503,5. '"H NMR (400 MHz, Metanol-d,) & 8,77 (s, 1H), 8,24 —
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8,10 (m, 2H), 7,67 (dd, J = 8,0, 1,6Hz, 1H), 7,21 (dd, J= 7.9, 4,9Hz, 1H), 7,03 (d, J =
8.8Hz, 1H), 4,08 (s, 3H), 3,37 (s, 1H), 2,94 (ddd, J = 12,6, 9,9, 3,1Hz, 2H), 2,84 (dt, J
= 12,0, 4,6Hz, 2H), 1,51 (ddd, J = 13,6, 9,8, 4,1Hz, 2H), 1,39 (dt, J = 13,3, 3,8Hz,
2H), 0,82 (s, 3H).
Vi du 17: 3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH, O D

=
z CF3
l

N

N
~ HoN

Bu6c 1. Toéng hop tert-butyl (4-etyl-1-(2-nitropyridin-3-yl)piperidin-4-

yl)carbamat.

N
I
2

Mu@%

Thém 3-flo-2-nitropyridin  (205mg, 1,44mmol), tert-butyl piperidin-4-
ylcarbamat (329mg, 1,443mmol), N-etyl-N-isopropylpropan-2-amin (559mg,
4,33mmol) trong etanol (10ml) vao éng vi song duge trang bi que khudy tir. Gia nhiét
hén hop trong thiét bj phan mg vi séng Biotage & 100°C trong 30 phat. Giam nhiét
hén hop va ¢b dic thu dugc phin cin day. Tinh sach phan con lai bing sic ky silicagel
(st dung metanol/diclometan 1am chét rira giai) dé thu dugc tert-butyl (4-etyl-1-(2-
nitropyridin-3-yl)piperidin-4-yl)carbamat (337mg, hiéu suit 67%). LC-MS (Phuong
phép bazo): thoi gian luu= 1,45 phit, M+H = 351,0 'H NMR (400MHz, DMSO-d;) &
8,04 (dd, J = 4,4, 1,3Hz, 1H), 7,89 (dd, J = 8,3, 1,4Hz, 1H), 7,63 (dd, J = 8,3, 4,4Hz,
1H), 6,52 (s, 1H), 3,02 — 2,91 (m, 4H), 2,18 — 2,06 (m, 2H), 1,62 (q, J = 7,4Hz, 2H),
1,43 - 1,31 (m, 11H), 0,75 (t, J= 7,4Hz, 3H).

Bu6c 2. Téng hop tert-butyl (1-(2-aminopyridin-3-yl)-4-etylpiperidin-4-

yl)carbamat.
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Thém tert-butyl (4-etyl-1-(2-nitropyridin-3-yl)piperidin-4-yl)carbamat (337mg,

0,96mmol), etanol (10ml) va Pd/C (41mg, 10% Pd trén than u6t) vao binh day tron

dugc trang bi que khqu tir va duoc 1am sach vé6i nito. Khudy dung dich thu duoc

trong moi truong khi hydro cho dén khi tit ci tert-butyl (4-etyl-1-(2-nitropyridin-3-

yl)piperidin-4-yl)carbamat dugc tiéu thu. Loc phan tng qua tdm xelit, sau do, nghién

v6i metanol va etyl axetat. Co dac dich loc trong chan khong (in vacuo), sau do, hoa

tan phén thu dugc trong diclometan va loc qua tAm magie sulfat ngén. Co dac dich loc

dé thu duge tert-butyl (1-(2-aminopyridin-3-yl)-4-etylpiperidin-4-yl)carbamat, & dang

chét rin mau tring (268mg, hiéu suit 87%). LC-MS (Phwong phap bazo): thdi gian

luu= 1,32 phut, M+H = 321,1.

Buéc 3. Téng hop tert-butyl (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-etylpiperidin-4-yl)carbamat.

0 N7
SR A2
v PN
g HL

=

Thém axit 3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxylic (61mg,
0,22mmol), 2-(1H-benzotriazol-1-yl)-1,1,3,3-tetrametylamin hexaflophosphat (120mg,
0,32mmol), N-etyl-N-isopropylpropan-2-amin (73mg, 0,56mmol) trong DMF (2ml)
vao dng nhip nhay dung tich 20ml dugc trang bi que khudy tir. Khudy hdn hop trong 5
phut & rt, sau d6, thém tert-butyl (1-(2-aminopyridin-3-yl)-4-etylpiperidin-4-
yl)carbamat (60mg, 0,187mmol). Khudy hdn hop thu duge qua dém & rt, sau d6, nd
duoc loc. Co dac dich loc, sau do, tinh sach phén con lai béng HPLC pha dao (gradien
3,5 phut ACN tir 35-60%, cdt ACN Sum 30x50mm X-Bridge/chtra H,O/NH,OH
5mM, 75ml/phut, 4 1in nap v6i dung tich 1,5ml/lan) dé thu duoc tert-butyl (1-(2-(3-
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amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-
etylpiperidin-4-yl)carbamat (81mg, hiéu sudt 66%). LC-MS (Phuong phap bazo): thoi
gian luu= 1,42 phat, M+H = 587,0.

Budc 4. Téng hop 3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-
(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit.

NHp O NN
NJ\AN -
In H o §
N O Q
) HN

Thém  tert-butyl  (1-(2-(3-amino-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-
carboxamido)pyridin-3-yl)-4-etylpiperidin-4-yl)carbamat (81mg, 0,14mmol) va 1,4-
dioxan (1ml) vao éng nhip nhay dung tich 20ml dwgc trang bi thanh khudy tir. Sau do,
thém dung dich HCI1 4N/1,4-dioxan (0,69ml, 2,76mmol) theo kidu timg giot. Khudy
hén hop thu dugc & rt trong 3 gid, & thdi diém nay, tat ca tert-butyl (1-(2-(3-amino-6-
(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-etylpiperidin-4-
yl)carbamat d3 duoc tidu thu. Thém axetonitril vao hdn hgp phan tmg, sau do, loc chét
rin va nghién v6i axetonitril bd sung. Sy chit ran thu dugc trén may dong khod dé thu
duogc 3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit (57mg, hiéu sudt 77%), & dang mudi
clohydric ctia n6. LC-MS (Phuong phap axit): thoi gian luvu= 0,83 phut, M+H = 487,2.
"H NMR (400 MHz, DMSO-d6) & 10,59 (s, 1H), 8,98 (dd, J=4,9, 1,5Hz, 1H), 8,81 (s,
1H), 8,44 (dd, J = 8,1, 1,5Hz, 1H), 8,20 (dd, J = 5,1, 1,5Hz, 1H), 8,08 (s, 5SH), 7,81 —
7,71 (m, 2H), 7,33 (dd, J= 7.9, 5,1Hz, 1H), 3,17 — 3,07 (m, 2H), 2,93 — 2,84 (m, 2H),
1,68 — 1,58 (m, 2H), 1,35 — 1,26 (m, 2H), 1,06 (q, J = 7,5Hz, 2H), 0,53 (t, J = 7,5Hz,
3H).

Vi du 18: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-clopyridin-

2-yl)pyrazin-2-carboxamit
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Buée 1. Tdng hop metyl 3-amino-6-(3-clopyridin-2-yl)pyrazin-2-carboxylat.

NH, O

N| X OMe
_N

Cl

N7
A
Nap metyl 3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazin-2-
carboxylat (906mg, 3,25mmol), 2-bromo-3-clopyridin (500mg, 2,6mmol), PdCl,(dppf)
DCM (149mg, 0,18mmol), kali phosphat (3,6ml, 3,6mmol, 1M aq.) va THF (10ml)
vao trong binh day tron dugc trang bi que khudy tir va cuc nito. Loai khi phan tng
bang nito trong 5 phit, sau d6, gia nhiét dén 55°C trong mdi truong nito trong 16 gio.
Sau khi giam nhiét dén rt, pha lodng hdn hop phan tmg bang etyl axetat, sau d6, phan
tach cac 16p. Sy 16p hiru co v6i natri sulfat, siy va co dic. Tinh sach phén thu duoc
bing séc ky silicagel (sir dung gradien etyl axetat/heptan 30-70% lam chit rira giai) dé
thu dugc metyl 3-amino-6-(3-clopyridin-2-yl)pyrazin-2-carboxylat (191mg). Do do
tinh khiét ciia san phim thip, né dwoc tai tinh sach bing HPLC pha dao (gradien 3,5
phit ACN 15-40%, cdt ACN S5um 30x50mm X-Bridge/chta H,O/NH,OH 5SmM,
75ml/phut., 2 lan nap v6i dung tich 1,5ml/l§n) dé thu duogc metyl 3-amino-6-(3-
clopyridin-2-yl)pyrazin-2-carboxylat (91mg, hi¢u suit 13%). LC-MS (Phuong phéap
bazo): thoi gian luu= 0,92 phat, M+H = 265,0.

Budc 2. Téng hop metyl 3-amino-6-(3-clopyridin-2-yl)pyrazin-2-carboxylat.

NH, O

NT OH
l/N

Cl

N7
X

Trong binh day tron dugc trang bi que khudy tir, hoa tan metyl 3-amino-6-(3-
clopyridin-2-yl)pyrazin-2-carboxylat (91mg, 0,34mMol) trong metanol (4ml) & rt.
Thém Lithi hydroxit (0,52ml, 1,03 mmol, 2N aq.) & rt va khudy trong 16 gi®. Loai bd
cac chat d& bay hoi trong chan khéng, sau d6, axit héa phan thu duge chira nuéce bing

HCI chtra nude 2N cho dén khi dat duoc do pH=2.
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Loc két taa thu dugc va nghién v6i nudce, sau do, séy trén may dong kho dé thu
dugc metyl 3-amino-6-(3-clopyridin-2-yl)pyrazin-2-carboxylat (77mg, hiéu suit 89%),
& dang chit rin mau vang nhat. LC-MS (Phuong phap axit): thoi gian luu= 0,68 phut,
M+H =251,4.

Bugc 3. Toéng hop tert-butyl (1-(2-(3-amino-6-(3-clopyridin-2-yl)pyrazin-2-
carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat.

NH, O )NQ
.V 7
j):o
Thém metyl 3-amino-6-(3-clopyridin-2-yl)pyrazin-2-carboxylat  (38mg,
0,15mmol), 2-(1H-Benzotriazol-1-yl)-1,1,3,3-tetrametylamin hexaflophosphat (84mg,
0,22mmol), N-etyl-N-isopropylpropan-2-amin (51mg, 0,39mmol) trong DMF (1,5ml)
vao 6ng nhip nhay dung tich 20ml dugc trang bi thanh khudy tir. Khudy hdn hop trong
5 pht & rt, sau do, thém tert-butyl (1-(2-aminopyridin-3-yl)-4-metylpiperidin-4-
yl)carbamat (40mg, 0,13mmol). Khudy hdn hop thu dugc qua dém & rt, sau d6, né
dugc loc. Co dic dich loc, sau @6, tinh sach phé‘ln con lai bé‘mg HPLC pha dao (gradien
3,5 phat ACN tir 35-60%, cot ACN Sum 30x50mm X-Bridge/chira H,O/5ml NH4OH,
75ml/phut., 3 14n nap véi dung tich 1,5ml/1an) dé thu duge tert-butyl (1-(2-(3-amino-6-
(3-clopyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-

yl)carbamat (46mg, hidu suit 65%), LC-MS (Phuong phép bazo): thoi gian luu= 1,35
phat, M+H = 538.9.

Budc 4. Téng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-
6-(3-clopyridin-2-yl)pyrazin-2-carboxamit.

NH, O N X
u =

N
HZNgg

A
| _N
N
S
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Thém tert-butyl (1-(2-(3-amino-6-(3-clopyridin-2-yl)pyrazin-2-
carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat (46mg, 0,085mmol) va
diclometan (1ml) vao éng nhép nhay dung tich 20ml dugc trang bi thanh khudy tir. Sau
do, them axit trifloaxetic (146mg, 1,28mmol) theo kiéu timg giot. Khudy hdn hop thu
duge & rt trong 16 giy, & thoi diém nay, tat ca tert-butyl (1-(2-(3-amino-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-etylpiperidin-4-
yl)carbamat da dugc tiéu thu. Co dac hdn hgp phan tng, sau d6, thém diclometan va
dung dich natri carbonat chira nu6c 2N vao phin thu dugc & hai pha. Phan tach pha
(16p) hiru co va pha (16p) chira nude. Rira 16p hitu co mot l4n bang dung dich natri
carbonat chira nuéc 2N bd sung, sau do, séy v6i natri sulfat, loc va ¢6 dic. Tinh sach
hdn hop thé bang HPLC pha dao (gradien 3,5 phit ACN 25-50%, cot ACN Sum
30x50mm X-Bridge/chta H,O/NH,OH 5mM, 75ml/phut, 2 14n nap véi thé tich
1,5ml/14n) dé thu dugc 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-
(3-clopyridin-2-yl)pyrazin-2-carboxamit (25mg, hiéu suit 67%), LC-MS (Phuong
phép axit): thoi gian luu= 0,75 phat, M+H = 439,0. 'H NMR (400 MHz, DMSO-dg) &
10,82 (s, 1H), 8,77 (s, 1H), 8,67 (dd, J = 4,7, 1,5Hz, 1H), 8,14 — 8,06 (m, 2H), 7,59
(dd, J= 17,9, 1,7Hz, 1H), 7,52 (dd, J = 8,2, 4,6Hz, 1H), 7,15 (dd, J= 7.9, 4,8Hz, 1H),
2,97 — 2,88 (m, 2H), 2,77 — 2,67 (m, 2H), 1,46 — 1,22 (m, 6H), 0,71 (s, 3H).

Vi du 19: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-flopyridin-

2-yl)pyrazin-2-carboxamit

Buéc 1. Tong hop metyl 3-amino-6-(3-flopyridin-2-yl)pyrazin-2-carboxylat
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Nap metyl 3-amino-6-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrazin-2-
carboxylat (515mg, ~80%, 1,847mmol), PdCl,(dppf)-DCM (81mg, 0,099mmol), 2-
bromo-3-flopyridin (250mg, 1,421mmol), xesi carbonat (741mg, 2,273mmol) va
dioxan ( 24ml) vao éng vi séng dugc trang bi thanh khudy. Loai khi hdn hop trong 5
phut, sau d6, gia nhiét hdn hop trong méay phén tmg vi séng & 110°C trong 45 phut.
Sau khi giam nhiét dén rt, loc hdn hop phén tng qua xelit, rira bing EtOAc (35ml) va
¢d dic trong 4p suit giam. Sau do, pha lodng phan thu duge bing MeOH (25ml) ma
dan dén su két tha cua chit rin mau nau. Budc loc chét rén nay thu dugc 250mg metyl
3-amino-6-(3-flopyridin-2-yl)pyrazin-2-carboxylat. LC-MS (Phuwong phép 3, bazo):
thoi gian luu= 0,84 phut, M+H = 249,0.

Buéc 2. Tong hop axit 3-amino-6-(3-flopyridin-2-yl)pyrazin-2-carboxylic

Trong 6ng thé tich 40ml, hoa tan mdt phin metyl 3-amino-6-(3-flopyridin-2-
yl)pyrazin-2-carboxylat (950mg, 3,83mmol) trong metanol (5ml). Thém LiOH
(860mg, 11,48mmol) trong nude (0,5ml) vao hdn hop niy va khudy hdn hop trong 3
gi& & nhiét 6 phong. Chat rin dugc két tha trong sudt phan tng va duoc loc dé thu
dugce 1,13g axit 3-amino-6-(3-flopyridin-2-yl)pyrazin-2-carboxylic. LC-MS (Phuong
phép axit): thoi gian luu= 0,70 phat, M+H = 235,2.

Bu6c 3: Téng hop tert-butyl (1-(2-(3-amino-6-(3-flopyridin-2-yl)pyrazin-2-
carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat
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Thém  tert-butyl  (1-(2-aminopyridin-3-yl)-4-metylpiperidin-4-yl)carbamat
(654mg, 2,135mmol), HBTU (1619mg, 4,27mmol) va DIPEA (1,492ml, 8,54mmol)
vao dung dich cua axit 3-amino-6-(3-flopyridin-2-yl)pyrazin-2-carboxylic (500mg,
2,135mmol) trong DCM/DMA (2:1, 4ml/2ml). Khudy phan g & rt trong 16 gid, sau
d6, 1am ngimg phan g bing nude. Sau d6, pha lodng phan tmg bang DCM (25ml) va
rira bang nude (15ml) va nude mudi (15ml). Sau d6, phan tach 16p hitu co, sdy qua
MgSO, va lam bay hoi dé thu duogc chit rin mau niu nhat ma sau do, tinh sach qua
HPLC bazo thu dugc 424,5mg tert-butyl (1-(2-(3-amino-6-(3-flopyridin-2-yl)pyrazin-
2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat. LC-MS (Phuong phap
bazo): thoi gian luu= 1,32 phut, M+H = 523,3.

4) Téng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
flopyridin-2-yl)pyrazin-2-carboxamit

Trong 6ng thé tich 40ml, hoa tan tert-butyl (1-(2-(3-amino-6-(3-flopyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)-4-metylpiperidin-4-yl)carbamat ~ (424,5mg,
0,812mmol) trong DCM (2,5ml). Thém tir tr HCl/dioxan (2031uL, 8,12mmol) vao
hdn hop nay. Chit rin mau cam dugc tao ra trong sudt bude bd sung nay. Khudy phan
g trong 18 gid trude khi loc két tha nay. Sau d6, pha lodng chit ran thu duoc bing
NaHCO; (10mL), va chiét bing DCM (2x15mL). Két hop céc 16p hiru co, siy qua
MgSO, va lam bay hoi dé thu dugc 170mg 3-amino-N-(3-(4-amino-4-metylpiperidin-
1-yl)pyridin-2-y1)-6-(3-flopyridin-2-yl)pyrazin-2-carboxamit. LC-MS (Phuong phap
bazo): thoi gian lvu= 0,98 phat, M+H = 423.3. 'H NMR (400 MHz, DMSO-d) &
10,81 (s, 1H), 8,94 (s, 1H), 8,58 (dd, J = 4,3, 1,8Hz, 1H), 8,11 (dd, J = 4,8, 1,6Hz,
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2H), 7,90 (ddd, J = 11,3, 8,4, 1,3Hz, 2H), 7,65 — 7,52 (m, 2H), 7,16 (dd, J = 7.8,
4,8Hz, 1H), 3,57 (s, 1H), 2,96 (td, J=11.0, 2,7Hz, 2H), 2,74 (dt, J = 11,6, 4,2Hz, 2H),
1,50 (ddd, J= 13,7, 10,3, 3,8Hz, 2H), 1,39 — 1,26 (m, 4H), 0,79 (s, 3H).

Vi du 20: 3-amino-N-(3-((1R,5S,8s)-8-amino-3-azabixyclo[3,2,1]octan-3-yl)pyridin-2-
y1)-6-(6-morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Bu6e 1: Tng hop tert-butyl ((1R,5S,8s)-3-(2-nitropyridin-3-yl)-3-azabixyclo
[3,2,1]octan-8-yl)carbamat

Thém 3-flo-2-nitropyridin, (0,56g, 3,94mmol), tert-butyl (1R,5S,8s)-3-
azabixyclo[3,2,1]octan-8-ylcarbamat (0,849g, 3,75mmol), N-etyl-N-isopropylpropan-
2-amin, (1,11g, 8,59mmol) va tetrahydrofuran (14ml) va dung cu khudy tir vao binh
hinh qua 16 thé tich 25ml. Khudy hdn hop trong mdi trudng nito va gia nhiét & 70°C
trong 1 ngay. Sau d6, gidm nhiét hdn hop va co dic dén phan cin day va sic ky truc
tiép trén silicagel (etyl axetat-heptan) dé thu dugc tert-butyl ((1R,5S,8s)-3-(2-
nitropyridin-3-yl)-3-azabixyclo[3,2,1]octan-8-yl)carbamat (0,993g, 2,71mmol) & hi¢u
suét 72%. LC-MS (Phuong phap bazo): thoi gian luu= 1,41 phat, M+H = 349,6.

Bué6c 2: Toéng hop tert-butyl ((1R,5S,8s)-3-(2-aminopyridin-3-yl)-3-azabixyclo
[3,2,1]octan-8-yl)carbamat
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N

I/

N
i
HN\([)]/O

H,N

X

Thém tert-butyl ((1R,5S,8s)-3-(2-nitropyridin-3-yl)-3-azabixyclo[3,2,1]octan-8-
yl)carbamat (0,99g, 2,84mmol), etyl axetat (50ml) va paladi 10% trén cacbon uét (1g)
vao binh day tron thé tich 100ml. Lam sach binh bang hydro va khudy trong béng
hydro trong 16 gid. Sau d6, thém vao hdn hop thu duge MgSO, (5g) va khudy. Sau do,
loc hén hop qua tdm chira MgSO, trong didu kién nén khi nito. C6 dic dich loc dén
kho dé thu duoc tert-butyl ((1R,58S,8s)-3-(2-aminopyridin-3-yl)-3-
azabixyclo[3,2,1]octan-8-yl)carbamat (2,52g, 1,322mmol) & hiu suit 98%. LC-MS
(Phuong phap bazo): thoi gian luu= 1,00 phut, M+H = 319,5.

Bu6c 3: Téng hop tert-butyl ((IR,5S,8s)-3-(2-(3-amino-6-(6-morpholino-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-3-
azabixyclo[3,2,1]octan-8-yl)carbamat

Thém axit 3-amino-6-(6-morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-
carboxylic (0,257g, 0,696mmol) dugc diéu ché twong tr nhu trong vi du 1 (Phuong
phap 1), DMF (2,5ml), N-etyl-N-isopropylpropan-2-amin (0,334g, 0,2,58mmol) va 2-
(3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetrametylisouron hexaflophosphat(V)
(0,421g, 1,107mmol) vio dng nép vin thé tich 10ml. Khudy hdn hop trong 15 phut.
Thém tert-butyl  ((1R,58S,8s)-3-(2-aminopyridin-3-yl)-3-azabixyclo[3,2,1]octan-8-
yl)carbamat (0,235g, 0,738mmol) vao hdn hop thu dugc va khudy trong 18 gio. Co
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dic phan tmg va tinh sach bang sic ky silicagel sir dung etyl axetat va heptan dé thu
dugc tert-butyl ((1R,5S,8s)-3-(2-(3-amino-6-(6-morpholino-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamido)pyridin-3-yl)-3-azabixyclo[3,2,1]octan-8-yl)carbamat
(0,494g, 0,556mmol) & hiéu suit 80%. LC-MS (Phuong phap bazo): thoi gian luu=
1,28 phat, M+H = 670,8.

Buéc 4. Téng hop 3-amino-N-(3-((1R,58S,8s)-8-amino-3-
azabixyclo[3,2,1]octan-3-yl)pyridin-2-y1)-6-(6-morpholino-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

Thém que khudy tir, tert-butyl ((1R,5S,8s)-3-(2-(3-amino-6-(6-morpholino-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamido)pyridin-3-yl)-3-
azabixyclo[3,2,1]octan-8-yl)carbamat (0,61g, 0,923mmol) va diclometan (10ml) vao
binh thét ¢b thé tich 100ml. Khudy hdn hop cho dén khi tit ca cac chit rin duge hoa
tan va sau d6, gidm nhiét trong bé nudc da trong mdi trudong nito. Thém axit
trifloaxetic (25ml) vao hdn hop nay. Loai bé bé nudc da va khudy hdn hop trong 2,5
gidr & nhiét d phong. Sau d6, c6 dic hdn hgp va sau do, dong bay hoi phén con lai vé6i
toluen (30ml) 3 l4n dé thu dugc phan cin day. Tinh sach phan con lai bing phuwong
phdgp HPLC pha dao dé thu duoc 3-amino-N-(3-((1R,5S,8s)-8-amino-3-
azabixyclo[3,2,1]octan-3-yl)pyridin-2-yl1)-6-(6-morpholino-3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit (0,084g, 0,277mmol) & hidu suit 15%. LC-MS (Phuong phép
bazo): thoi gian lvu= 1,12 phut, M+H = 570,6. 'H NMR (400 MHz, Cloform-d) &
10,48 (s, 3H), 8,56 (s, 3H), 8,22 (d, J=4,8Hz, 3H), 7,77 (d, J = 9,0Hz, 3H), 7,37 (d, J
= 7,9Hz, 3H), 6,99 (dd, J = 8,0, 4,8Hz, 3H), 6,58 (d, J = 9,0Hz, 3H), 3,90 — 3,67 (m,
12H), 3,59 (t, J = 4,8Hz, 12H), 3,06 — 2,74 (m, 9H), 2,66 (d, J = 10,7Hz, 6H), 1,83 (s,
6H), 1,20 (d, J=12,5Hz, 16H).

-115-



27922

Vi du 21: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flo-4-

metoxypyridin-2-yl)pyrazin-2-carboxamit

Diéu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-flo-
4-metoxypyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu dugc mo ta trong
vi du 1, phuong phép 1 (0,185g) & hiu suit 56%. LC-MS (Phuong phap axit): thoi
gian luu= 1,11 phat, M+H = 453,2

'H NMR (400 MHz, DMSO-d6) & 10,83 (s, 1H), 8,91 (s, 1H), 8,41 (d, J =
5,5Hz, 1H), 8,11 (dd, J = 4,8, 1,6Hz, 1H), 7,62 (dd, J = 7,9, 1,7Hz, 1H), 7,33 (t,J =
5,8Hz, 1H), 7,16 (dd, J = 7.8, 4,8Hz, 1H), 3,97 (s, 3H), 2,95 (dd, J = 12,2, 9,5Hz, 2H),
2,82 - 2,66 (m, 2H), 1,53 (ddd, J = 13,7, 10,4, 3,9Hz, 2H), 1,44 - 1,13 (m, 4H), 0,82 (s,
3H).

Vi du 22: 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
flopyridin-2-yl)pyrazin-2-carboxamit

Diéu ché 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin- 1-yl)pyridin-2-yl)-
6-(3-flopyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu duwgc mo ta trong vi
du 1, phuong phép 1 (0,01g) & hiéu sut 58%. LC-MS (phuong phép bazo): thoi gian
luu= 2,11 phat, M+H = 452,2. "H NMR (400 MHz, Metanol-d4) & 8,91 (d, J = 1,2Hz,
1H), 8,57 (dt, ] = 4,6, 1,5Hz, 1H), 8,13 (dd, J = 5,0, 1,6Hz, 1H), 7,83 (ddd, J = 10,9,
8.4, 1,3Hz, 1H), 7,70 (dd, ] = 7.9, 1,6Hz, 1H), 7,57 (ddd, J = 8,3, 4,6, 3,8Hz, 1H), 7,20
(dd, J =179, 49Hz, 1H), 3,48 (q, J = 7,0Hz, 7H), 3,23 (s, 19H), 3,06 - 2,84 (m, 6H),
1,66 (ddd, J = 14,8, 11,1, 4,3Hz, 2H), 1,52 (dt, J = 13,1, 3,0Hz, 2H), 1,18 (t, J = 7,0Hz,
10H).
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Vi du 23: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(6-xyano-3-
flopyridin-2-yl)pyrazin-2-carboxamit

Pidu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(6-
xyano-3-flopyridin-2-yl)pyrazin-2-carboxamit theo phwong thirc nhu dugc md ta trong
vi du 7, phwong phap 2 (0,016g) & hiéu suit 78%. LC-MS (Phuong phap axit): thoi
gian luu= 0,72 phut, M+H= 448,3. 'H NMR (400 MHz, DMSO-dg) 6 ppm 0,79 (s, 3
H) 1,29 - 1,38 (m, 2 H) 1,39 - 1,52 (m, 2 H) 2,73 (d, J/~11,80Hz, 2 H) 2,96 (t,
J=9,79Hz, 2 H) 3,17 (d, J/=3,51Hz, 3 H) 4,12 (d, J~4,27Hz, 1 H) 7,17 (dd, J=7,78,
4,77Hz, 1 H) 7,62 (dd, J=7,78, 1,51Hz, 1 H) 8,11 (dd, J=4,77, 1,51Hz, 1 H) 8,18 -
8,29 (m, 2 H) 8,93 (s, 1 H) 10,70 (s, 1 H).

Vi du 24:  3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-

xyanopyridin-2-yl)pyrazin-2-carboxamit

DPiéu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
xyanopyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu duge mo ta trong vi du
1, Phuong phap 1 (0,109g) & hiéu sudt 69%. LC-MS (Phuong phap bazo): thoi gian
luu= 1,92 phut, M+H= 429,2.

"H NMR (400 MHz, DMSO-d;) 8 10,56 (s, 1H), 9,18 (s, 1H), 8,95 (dd, J = 4,8,
1,7Hz, 1H), 8,52 (dd, J = 8,0, 1,7Hz, 1H), 8,29 (s, 1H), 8,26 — &,15 (m, 5H), 7,87 —
7,60 (m, 3H), 7,35 (dd, J= 7.9, 5,0Hz, 1H), 3,20 — 3,02 (m, 3H), 2,97 — 2,79 (m, 3H),
2,01 —1,73 (m, 3H), 1,64 (ddd, J = 13,5, 9,2, 4,1Hz, 2H), 1,36 (s, 1H), 1,05 (s, 3H).
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Vi du 25: 3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

NH, O Nl\

Piéu ché  3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy) pyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu duge mo ta
trong vi du 1, phuong phép 1 (3,15g) & hiéu suit 83%. LC-MS (Phuong phap bazo):
thoi gian luu= 1,02 phut, M+H= 503,2.

'H NMR (400 MHz, DMSO-d6) & 10,80 (s, 1H), 8,84 (s, 1H), 8,76 (dd, ] = 4,7,
1,3Hz, 1H), 8,16 (br s, 1H), 8,10 (dd, J =4.,8, 1,6Hz, 1H), 8,07 (dt, J = 8,4, 1,4Hz, 1H),
7,96 (br s, 1H), 7,65 (dd, J = 8,4, 4,6Hz, 1H), 7,59 (dd, J = 7,9, 1,6Hz, 1H), 7,16 (dd,J
=17,8, 4,8Hz, 1H), 2,95 (td, J = 11,5, 2,9Hz, 2H), 2,75 - 2,68 (m, 2H), 1,35 - 1,18 (m,
4H), 1,07 (s, 2H), 0,81 (q, J = 7,4Hz, 2H), 0,56 (t, J = 7,4Hz, 3H).

Vi du 26: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-xyano-4-

metoxypyridin-2-yl)pyrazin-2-carboxamit

Piéu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
xyano-4-metoxypyridin-2-yl)pyrazin-2-carboxamit theo phuwong thirc nhu dugc mo ta
trong vi du 7, Phuong phap 2 (0,018g) & hiéu suit 49%. LC-MS (Phuong phap axit):
thoi gian luu= 0,69 phat, M+H= 460,2. '"H NMR (400 MHz, METANOL-d,) & ppm
0,92 (s, 4 H) 1,56 (d, J=13,05Hz, 2 H) 1,65 - 1,80 (m, 2 H) 2,90 - 2,98 (m, 2 H) 2,98 -
3,07 (m, 2 H) 4,13 (s, 3 H) 7,24 (dd, J=8,03, 5,02Hz, 1 H) 7,31 (d, J=6,02Hz, 1 H)
7,71 (dd, /=791, 1,38Hz, 1 H) 8,14 (dd, /=4,89, 1,38Hz, 1 H) 8,74 (d, J/=6,02Hz, 1 H)
9,11 (s, 1 H).
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Vi du 27: 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

NH, O NI\

NT N

Piéu ché 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-
6-(3-(triflometoxy) pyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu dugc mod
ta trong vi du 1, Phuong phép 1 (0,018g) & hi¢u suit 49%. LC-MS (Phuong phép axit):
thoi gian luu= 0,79 phat, M+H = 519,2.

1H NMR (400 MHz, DMSO-d6) & 10,78 (s, 1H), 8,89 (s, 1H), 8,79 (dd, J = 4,6,
1,3Hz, 1H), 8,17 (s, 1H), 8,14 - 8,06 (m, 2H), 7,98 (s, 1H), 7,69 (dd, J = 8,3, 4,6Hz,
1H), 7,59 (dd, J = 8,0, 1,7Hz, 1H), 7,16 (dd, J = 7.9, 4,8Hz, 1H), 3,09 (s, 3H), 2,97 (d,
T =11,6, 2,7Hz, 2H), 2,73 (dt, J = 11,4, 3,7Hz, 2H), 2,61 (s, 2H), 1,37 (dt, J = 11,9,
6,5Hz, 3H), 1,31 - 1,21 (m, 2H).

Vi du 28: 3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Pidu ché 3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-
y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu duoc
mo ta trong vi du 1, phuong phép 1 (0,039g) & hi¢u suit 38%. LC-MS (Phuong phap
bazo): thoi gian lvu= 0,96 phat, M+H= 503,2. 'H NMR (400 MHz, DMSO-d6) &
10,61 (s, 1H), 8,95 (dd, J =4,9, 1,5Hz, 1H), 8,76 (s, 1H), 8,40 (dd, J = 8,1, 1,5Hz, 1H),
8,22 - 8,06 (m, 2H), 7,97 (br s, 1H), 7,71 (dd, J = 8,0, 4,8Hz, 1H), 7,56 (dd, ] = 7.9,
1,7Hz, 1H), 7,16 (dd, J = 7.9, 4,8Hz, 1H), 4,77 (s, 1H), 3,29 (t, J = 6,6Hz, 2H), 2,94 -
2,83 (m, 2H), 2,71 - 2,63 (m, 2H), 1,39 (s, 2H), 1,27 - 1,13 (m, 4H), 0,92 (t, ] = 6,6Hz,
2H).
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Vi du 29: 3-amino-N-(3-((1S,5R,8S)-8-amino-6-oxa-3-azabixyclo[3,2,1]octan-3-
yDpyridin-2-y1)-6-(6-morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Piéu ché 3-amino-N-(3-((1S,5R,8S)-8-amino-6-oxa-3-azabixyclo[3,2,1]octan-
3-yl)pyridin-2-y1)-6-(6-morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit
theo phuong thitc nhu duge mo ta trong vi du 1 (0,069g) & hiéu suit 14%. LC-MS
(phuong phap bazo): thoi gian luu= 1,69 phut, M+H= 572,6. 'H NMR (400 MHz,
Cloform-d) 6 10,35 (s, 1H), 8,64 (s, 1H), 8,22 (d, J = 4,8Hz, 1H), 7,80 (d, J = 8,9Hz,
1H), 7,44 (d, J=17,9Hz, 1H), 7,00 (dd, J = 7.9, 4,8Hz, 1H), 6,59 (d, J = 9,0Hz, 1H),
3,99 (d, J= 8,3Hz, 1H), 3,87 (d, J = 4,2Hz, 1H), 3,85 — 3,67 (m, 4H), 3,69 — 3,54 (m,
4H), 3,29 (dd, J = 8,2, 4,8Hz, 1H), 3,21 — 2,93 (m, 3H), 2,81 (dd, J = 27,2, 11,4Hz,
2H).

Cac vi du 30-85
Céc vi du 30-85, dugc didu ché theo cac phuong phép tong hop (Cac phuong

phép 1-6) dugce boc 19 & trén, duge tom tit trong bang 1.

Bang 1
Phuong
Tén hon ché A " MS
én hop chat au truc ap
p, (M+H)
_ tong hop
30 3-amino-N-(3-(4-
NH, 0 N
aminopiperidin-1-yl)pyridin- NJ\(\LN l
N Phuong
2-y1)-6-(5,6,7.8- 446,2
phap 1
tetrahydroquinazolin-4-
NH
yl)pyrazin-2-carboxamit ’
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31

3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-
2-yl)-6-(thieno[2,3-
d]pyrimidin-4-yl)pyrazin-2-

carboxamit

Phuong
phép 3

448,2

32

3-amino-N-(3-(4-amino-4-
(2-hydroxyetyl)piperidin-1-
yl)pyridin-2-yl)-6-(3-
flopyridin-2-yl)pyrazin-2-

carboxamit

Phuong
phép 1

453,2

33

3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-
2-y1)-6-(6-(dimetylamino)-3-
(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

Phuong
phép 1

516,2

34

3-amino-N-(3-((1R,5S,8s)-8-
amino-3-
azabixyclo[3,2,1]octan-3-
yD)pyridin-2-yl)-6-(6-
morpholino-3-
(triflometyl)pyridin-2-

. yl)pyrazin-2-carboxamit

Phuong
phéap 1

570,6

35

3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-
2-yl)-6-(4-xyano-3-
flopyridin-2-yl)pyrazin-2-

carboxamit

Phuong
phéap 3

4482
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3-amino-N-(3-(4-amino-4-

2-metoxyetyl) piperidin-1- Phuon
36 ( yetyl) pip B | 5170
yl)pyridin-2-yl)-6-(3- phép 1
(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin- Phuon
37 ylpip yDpy g | ssa6
2-yl)-6-(6-morpholino-3- phép 1
(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
o - Phuong
38 | metylpiperidin-1-yl)pyridin- hén 3 474,2
a
2-yl)-6-(6-floquinazolin-4- pap
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin- Phuon
39 pip yDpy g | 4400
2-y1)-6-(5-flo-7H-pyrolo[2,3- phéap 3
d]pyrimidin-4-yl)pyrazin-2-
carboxamit
) NHy O N
3-amino-N-(3-(4- \ )\)J\N P
aminopiperidin-1-yl)pyridin- N "o Phuong
40 474.4
2-y1)-6-(3- phép 2
NH
morpholinophenyl)pyrazin- (N ’

2-carboxamit
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3-amino-N-(3-(4-

aminopiperidin-1-yl)pyridin- Phuon
a1 pip yDpy g 1570
2-y1)-6-(3,6- phép 1
bis(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit
_ _ NHz O N
3-amino-N-(3-(4-amino-4- : )\)LH _
metylpiperidin-1-yl)pyridin- N N Phuong
42 CF 557,6
2-y1)-6-(5-morpholino-2- : phép 1
(triflometyl)phenyl)pyrazi (N e
ometyl)phenyl)pyrazin- £
2-carboxamit
(+) 3-amino-N-(3-((cis)-4-
amino-3-flopiperidin-1- Phuon
43 PP ® 4939
yD)pyridin-2-yl)-6-(3- phép 1
(triflometoxy)pyridin-2-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin- Phuon
4 pip yDpy g | 4773
2-y)-6-(2- phép 1
morpholinopyrimidin-4-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-
Phuong
45 | 2-yl)-6-(2-(3,6-dihydro-2H- 555,2
phéap 1

pyran-4-yl)-5-(triflometyl)
pyrimidin-4-yl)pyrazin-2-

carboxamit
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3-amino-N-(3-(4-amino-4-

metylpiperidin-1-yl)pyridin- Phuon
46 ylpip yDpy N P
2-yl)-6-(2- phép 3
morpholinoquinazolin-4-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
o Phuong
47 | aminopiperidin-1-yl)pyridin- héo 3 4445
a
2-yl)-6-(1-metyl-1H-indazol- phap
4-yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
_ : Phuong
48 | metylpiperidin-1-yl)pyridin- hn 3 473,2
a
2-y1)-6-(7-floisoquinolin-1- Phap
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
T Phuong
49 | aminopiperidin-1-yl)pyridin- héo 1 409,2
a
2-y1)-6-(3-flopyridin-2- PP
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin- Phuon
50 pip yDpy g | 4766
2-yl)-6-(6- phap 1
morpholinopyridin-2-

yl)pyrazin-2-carboxamit
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3-amino-N-(3-(4-

l =
51 aminopiperidin-1-yl)pyridin- ~N N Phuong 1756
2-y1)-6-(3- Q phéap 2 ’
morpholinophenyl)pyrazin- 0\)" N
2-carboxamit
3-amino-N-(3-(4-amino-4-
52 | metylpiperidin-1-yl)pyridin- Phlrrorng 490,2
2-yl)-6-(7-cloisoquinolin-1- phap 3
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
53 aminopiperidin-1-yl)pyridin- Phuong 514.5
2-yl)-6-(6-(azetidin-1-yl)-3- phéap 1
(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit
3-amino-N-(3-((3S,4R)-4- NH, O N :
54 amino-3-flopiperidin-1- Phuong 4932
yl)pyridin-2-yl)-6-(3- g phéap 1
(triflometoxy )pyridin-2-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4- NHz O N™™S
N N
5 aminopiperidin-1-yl)pyridin- I N H N Phuong 4975
2-y1)-6-(2-(triflometyl)-1H- N CFE) phép 3
indol-4-yl)pyrazin-2- N NH;

carboxamit
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56

3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-
2-yl)-6-(5-morpholino-2-
(triflometyl)phenyl)pyrazin-

2-carboxamit

Phuong
phép 1

543,6

57

3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-
2-y1)-6-(6-(dimetylamino)-3-
(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

Phuong
phép 3

502,4

58

3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-
2-yl)-6-(2-(4,4-
diflopiperidin-1-yl)-5-
flopyrimidin-4-yl)pyrazin-2-

carboxamit

Phuong
phép 3

543,3

59

3-amino-N-(3-(4-amino-4-
etylpiperidin-1-yl)pyridin-2-
y1)-6-(3-flopyridin-2-

yl)pyrazin-2-carboxamit

Phuong
phap 1

437,2

60

3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-
2-yl)-6-(5-flo-2-
morpholinopyrimidin-4-

yl)pyrazin-2-carboxamit

Phuong
phéap 3

509,3
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3-amino-N-(3-(4-

1 Phuong
61 | aminopiperidin-1-yl)pyridin- héo 3 443,6
a
2-yl)-6-(1-metyl-1H-indol-4- Phap
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
Phuong
62 | aminopiperidin-1-yl)pyridin- 430,4
phép 3
2-yl)-6-(1H-indazol-4-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin- Phuon
63 yipip yLpy g 4982
2-yl)-6-(4-xyano-3- phép 1
(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-
Phuong
64 2-yl)-6-(6-flo-2- 559.3
phéap 3
morpholinoquinazolin-4-
yl)pyrazin-2-carboxamit
NH, 0 N
3-amino-N-(3-(4- N N7 N
. . . qe . qe l _N H N Phumg
65 | aminopiperidin-1-yl)pyridin- Q héo 3 443,6
' phap
; A\
2-y1)-6-(2-metyl-1H-indol-4- N NH,
H

yl)pyrazin-2-carboxamit
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3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin-

Phuong
66 | 2-yl)-6-(6-morpholino-3- 544.,5
phéap 3
(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
NH, 0 N
metylpiperidin-1-yl)pyridin- NN NN
Phuong
67 2-yl)-6-(4-etoxy-3- 517,2
) phép 1
(triflometyl)pyridin-2-
. 0/\ NH2
yl)pyrazin-2-carboxamit
4-(5-amino-6-((3-(4-amino-
4-metylpiperidin-1-
Phuong
68 yl)pyridin-2- 466,3
phép 3
yl)carbamoyl)pyrazin-2-yl)- 0
5-flopyrimidin-2-carboxamit NH,
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin- Phuon
6 ylpip yDpy g | 4082
2-yl)-6-(2-xyano-5- phép 3
(triflometyl)pyrimidin-4-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin- Phuon
20 ylpip yDpy & | 4552
2-y1)-6-(2-amino-5- phép 3

clopyrimidin-4-yl)pyrazin-2-

carboxamit
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NH, 0 N
3-amino-N-(3-(4- N NN
LN H N Phuong
71 | aminopiperidin-1-yl)pyridin- Q héo 2 429,2
. phap
2-y1)-6-(1H-indol-4- ; T,
yl)pyrazin-2-carboxamit H
3-amino-N-(3-(4-
- aminopiperidin-1-yl)pyridin- Phuong 5263
2-y1)-6-(3- phép 3 ’
morpholinoisoquinolin-1-
yl)pyrazin-2-carboxamit
) NH, 0 N
3-amino-N-(3-(4- \ VN |
aminopiperidin-1-yl)pyridin- L L
73 Method3 | 543,2
2-yl)-6-(3-morpholino-5-
NH
(triflometyl)phenyl)pyrazin- Q CFs ’
2-carboxamit
3-amino-N-(3-(4-amino-4-
24 metylpiperidin-1-yl)pyridin- Phuong 5072
2-y1)-6-(4-clo-3- phép 1 ’
(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin- -
uon
75 2-yl)-6-(3-xyano-4- s 60,5
phép 3

metoxypyridin-2-yl)pyrazin-

2-carboxamit
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3-amino-N-(3-(4- NHz @ NTS
aminopiperidin-1-yl)pyridin- N| /\N N N/ Phuong
76| 2-y1)-6-(5-morpholino-2- oF, Q i1 | 5
(triflometyl)phenyl)pyrazin- K\N NH,
2-carboxamit o\)
3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin- Phuong
77| 2-yl)-6-(6-morpholino-3- ) 5444
(triflometyl)pyridin-2- phap |
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-
aminopiperidin-1-yl)pyridin- Phuong
78 2-yl)-6-(3- ohip 3 526,6
morpholinoisoquinolin-1-
yl)pyrazin-2-carboxamit

Vi du 79:  3-amino-N-(3-(4-aminopiperidin-1-yl)-6-metylpyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

Buée 1: Téng hop 6-metyl-2-nitropyridin-3-yl triflometansulfonat
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N X
|/

OTf

Thém trietylamin (1,35ml, 9,73mmol) va sau d6, thém triflicanhydrit (1,32ml,
7,79mmol) vao dung dich ctia 3-hydroxy-6-metyl-2-nitropyridin (1,0g, 6,5mmol) trong
DCM (24ml) & 0°C trong mdi truomg N,. Khudy hdn hgp trong 1 gidr & 0°C va sau do,
lam ngimg phan Ung bing nudc. Phan tach 16p hitu co, ria bing nudc va sdy qua
MgSO04. Sau khi loc va cd dic & ap suit giam, tinh sach hdn hop thd bang sic ky
nhanh trén cot silicagel rira giai bang 0-70% EtOAc/Heptan dé thu dugc sin phim
mong mudn & dang dau mau vang (1,8g, hiéu suit 98%). LC-MS (Phwong phap axit):
thoi gian lwu= 1,21 phiit, M+H = 287,0. "H NMR (400 MHz, CDCl;) § ppm 7,81(d, 2
H) 7,59 (d, 1 H) 2,70 (s, 3 H).

Bu6c 2. Téng hop tert-butyl (1-(6-metyl-2-nitropyridin-3-yl)piperidin-4-

yl)carbamat

Hbi luru hén hop ciia 6-metyl-2-nitropyridin-3-yl triflometansulfonat (0,70g,
2,45mmol), tert-butyl piperidin-4-ylcarbamat (1,23g, 6,11mmol), va trietylamin
(0,85ml, 6,11 mmol) trong axetonitril (20ml) trong 8 gi®. Giam nhiét hon hop dén nhiét
d6 phong va cd déc ¢ ap sudt giam. Lam ngimg hdn hop thd bang nudc va chiét bing
DCM. Tinh sach 16p hitu co thd bing sic ky nhanh trén silicagel (0-100%
EtOAc/Heptan) dé thu duoc hiéu suét dinh lugng ctia sin phim mong mudn & dang
chit rin mau vang. LC-MS (Phuong phap axit): thoi gian lwu= 1,27 phit, M+H =
337,2.
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Tbng hop 3-amino-N-(3-(4-aminopiperidin-1-y1)-6-metylpyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

DPiéu ché 3-amino-N-(3-(4-aminopiperidin-1-yl)-6-metylpyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu duwgc md ta
trong vi du 1, phuong phap 1 (94mg) & hidu sudt 16%. LC-MS (phwong phép axit):
thoi gian lvu= 0,66 phat, M+H = 489,3. 'H NMR (400 MHz, Metanol-d;) o 8,85 (s,
1H), 8,73 (dd, J = 4,7, 1,4Hz, 1H), 8,00 (dt, J = 8,4, 1,4Hz, 1H), 7,61 (dd, J = 8.4,
4,7Hz, 1H), 7,53 (d, J = 8,1Hz, 1H), 7,05 (d, J = 8,0Hz, 1H), 3,05 (dt, J= 12,4, 3,6Hz,
2H), 2,76 — 2,60 (m, 3H), 2,50 (s, 3H), 1,85 — 1,75 (m, 2H), 1,42 — 1,29 (m, 2H).

Vi du  80:  3-amino-N-(3-(4-aminopiperidin-1-yl)-6-metylpyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Piéu ché 3-amino-N-(3-(4-aminopiperidin-1-yl)-6-metylpyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit theo phuong thic nhu dugc moé ta
trong vi du 1, phuong phap 1 (105mg) & hidu sudt 18%. LC-MS (phuong phép axit):
thoi gian luu= 0,64 phut, M+H = 473,3. '"H NMR (400 MHz, Metanol-dj) & 8,92 (dd, J
= 4,8, 1,5Hz, 1H), 8,74 (s, 1H), 8,37 (dd, J = 8,1, 1,5Hz, 1H), 7,83 — 7,62 (m, 1H),
7,49 (d, J= 8,0Hz, 1H), 7,03 (d, J= 8,0Hz, 1H), 3,31 (p, J= 1,6Hz, 1H), 2,97 (dt, J =
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12,4, 3,6Hz, 2H), 2,64 (td, J= 11,5, 2,4Hz, 2H), 2,55 (br s, 1H), 2,49 (s, 3H), 1,70 (dq,
J=15,0, 3,1Hz, 2H), 1,37 — 0,98 (m, 2H).

Vi du 81: 3-amino-N-(3-(4-amino-3-metoxypiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

Thém axit 3-clobenzoperoxoic (4,7g, tinh khiét 70%, 19mmol) vao dung dich
cua benzyl 5,6-dihydropyridin-1(2H)-carboxylat (3,8g, 17mmol) trong DCM (60ml) &
-15°C. Khuéy hdn hop & nhiét d6 phong trong 12 gid va sau do, rira bing dung dich
natri bicarbonat. Sy 16p hitu co qua natri sulfat, loc, va c¢b dic & ap suét giam. Tinh
sach hdn hop thd bang sic ky nhanh trén silicagel (30% EtOAc/Heptan) dé thu dugc
san phdm mong mudn & dang chit dau khong mau. LC-MS (Phuong phap axit): thoi
gian luu= 1,08 phut, M+H = 234,3.

Bu6c 2. Téng hop benzyl  4-(bis(2,4-dimetoxybenzyl)amino)-3-
hydroxypiperidin-1-carboxylat
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Khudy huyén phii ctia lithi bromua duoc sdy (5,2g, 60mmol) trong axetonitril
(15ml) khudy & 60°C cho dén khi dung dich trong dugc tao thanh. Thém benzyl 7-oxa-
3-azabixyclo[4.1.0]heptan-3-carboxylat (8g, 34mmol) trong axetonitril (35ml), sau do,
thém bis(2,4-dimetoxybenzyl)amin (12g, 38mmol), va axetonitril (50ml). Khuiy hon
hop & 60°C trong 46 gid. Giam nhiét hdn hop dén nhiét d6 phong va cd dic & ap suat
giam. Lam ngimg hdn hgp tho bing nudc va chiét bing DCM. Chiét tiép 16p nude
bang DCM hai 1an. Tinh sach 16p hitu co két hop bang sic ky nhanh trén silicagel (0-
100% EtOAc/Heptan) dé thu dugc hai san phim ¢6 cing M+H 551,0. San phim mong
mudn thu duge ddu tién & dang ddu khéng mau. LC-MS (Phuong phap axit): thoi gian
luu= 1,18 phut, M+H = 551,0.

Bugc 3. Tbéng hop benzyl 4-(bis(2,4-dimetoxybenzyl)amino)-3-

metoxypiperidin-1-carboxylat

Thém natri hydrit (0,55g, d tinh khiét 60%, 14mmol) & 0°C trong mdi trudng
nito vao dung dich cua benzyl 4-(bis(2,4-dimetoxybenzyl)amino)-3-hydroxypiperidin-
1-carboxylat (5,0g, 9,1mmol) trong THF (100ml). Thém iodometan (2,1ml, 33mmol).
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Khudy hdn hop & nhiét do phong trong 12 gid. Lam ngiing hdn hop thd bang amoni
clorua chira nude bao hoa va chiét bing EtOAc. Chiét tiép 16p nuée bang bing EtOAc
hai 14n. Rira 16p hitu co bing nuéc mudi va tinh sach bang séc ky nhanh trén silicagel
(0-50% EtOAc/Heptan) dé thu dugc san phim mong mudn. LC-MS (Phuong phap
axit): thoi gian luu= 1,14 phut, M+H = 565,0.

Budc 4. Téng hop N,N-bis(2,4-dimetoxybenzyl)-3-metoxypiperidin-4-amin

Khudy hén hop «cia benzyl 4-(bis(2,4-dimetoxybenzyl)amino)-3-
metoxypiperidin-1-carboxylat (4,8g, 8,4mmol), paladi trén cacbon (0,45g, d0 tinh
khiét 10%, 0,42mmol) trong etanol (100ml) trong moi truong béng hydro trong 2,5
gidr. Loc va ¢b dic dé thu dugce san phim mong mudn & dang diu khong mau. N6 duge
str dung cho budc tiép theo ma khong c6 budc tinh sach. LC-MS (Phuong phap axit):
thoi gian luvu= 0,68 phut, M+H = 431,3.

Téng hop 3-amino-N-(3-(4-amino-3-metoxypiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

Pidu ché 3-amino-N-(3-(4-amino-3-metoxypiperidin-1-yl)pyridin-2-y1)-6-(3-

(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit theo phuong thic nhu dugc md ta
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trong vi du 1, phuong phap 1 (43mg) & hiéu sudt 75%. LC-MS (phwong phap axit):
thoi gian luu= 0,71 phut, M+H = 505,3. 'H NMR (400 MHz, Cloform-d) 6 10,96 (s,
1H), 8,88 (s, 1H), 8,82 (dd, J=4.,5, 1,4Hz, 1H), 8,34 (dd, J= 4,9, 1,6Hz, 1H), 7,81 (dt,
J =383, 1,4Hz, 1H), 7,52 — 7,41 (m, 2H), 7,09 (dd, J = 7.9, 4,8Hz, 1H), 3,51 (s, 1H),
3,41 (ddd, J = 11.0, 4,5, 2,1Hz, 1H), 3,22 (s, 3H), 3,14 — 2,94 (m, 2H), 2,70 (td, J =
12,0, 2,5Hz, 1H), 2,56 (ddd, J= 11,6, 9,1, 4,6Hz, 1H), 2,41 (t, J= 10,5Hz, 1H), 1,90 —
1,79 (m, 1H).

Vi du 82: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flo-4-
metylpyridin-2-yl)pyrazin-2-carboxamit

NH, 0 N

Diéu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flo-
4-metylpyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu dugc mod ta trong vi
du 1, phwong phép 1 (8,6mg) & hiéu sudt 7,5%. LC-MS (phuong phép axit): thoi gian
Ivu= 1,04 phat, M+H = 437,1
'H NMR (400 MHz, Metanol-d4) & 8,83 (d, J = 1,3Hz, 1H), 8,39 (d, J = 4,8Hz, 1H),
8,12 (dd, J = 5,0, 1,6Hz, 1H), 7,68 (dd, ] = 7.9, 1,6Hz, 1H), 7,40 (td, J = 5,2, 0,9Hz,
1H), 7,18 (dd, J = 17,9, 4,9Hz, 1H), 3,10 - 2,77 (m, 4H), 2,45 (d, J = 1,9Hz, 3H), 1,81 -
1,40 (m, 4H), 0,87 (s, 3H).

Vi du 83: 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-etoxy-3-
flopyridin-2-yl)pyrazin-2-carboxamit
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Budce 1: Toéng hop 2-bromo-4-etoxy-3-flopyridin

Br
F | XN
/\0 Z

Hbi lwu hdn hop cta 2-bromo-3-flopyridin-4-ol (0,20g, 1,0mmol), iodoetan
(0,22ml, 2,1mmol), va kali carbonat (0,29g, 2,1mmol) trong axeton (7ml) trong 4 gio.
Cd dic hdn hop phan Ung & 4p suit giam va tinh sach bing sic ky nhanh trén cot
silicagel rira giai bang 0-100% EtOAc/Heptan dé thu dugc san phdm mong mubn &
dang chit rdn mau tring (0,19g, hidu suét 83%). LC-MS (Phwong phap axit): thdi gian
luu= 1,07 phut, M+H = 221,6.

Tbng hop 3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-y1)-6-(4-
etoxy-3-flopyridin-2-yl)pyrazin-2-carboxamit

NH, 0 N™X

Diéu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-
etoxy-3-flopyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc nhu duge mo ta trong
vi du 1, Phuong phap 1 (57mg) & hidu suét 91%. LC-MS (phwong phép axit): thdi gian
luu= 1,06 phut, M+H = 467,2
'H NMR (400 MHz, Metanol-d4) & 8,86 (d, J = 0,8Hz, 1H), 8,35 (d, J = 5,5Hz, 1H),
8,12 (dd, J =49, 1,6Hz, 1H), 7,70 (dd, J = 7,9, 1,6Hz, 1H), 7,30 - 7,14 (m, 2H), 4,28
(g9, J=7,0Hz, 2H), 3,05 - 2,83 (m, 4H), 1,73 (ddd, J = 13,2, 9,2, 3,9Hz, 2H), 1,64 -
1,53 (m, 2H), 1,51 (t, J = 7,0Hz, 3H), 0,98 (s, 3H).

Vi du 84:  3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-
(hydroxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit
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Budc 1: Tong hop (2-clo-3-(triflometyl)pyridin-4-yl)metanol

Cl
N CF;
| = OH

Thém natri borohydrit (0,23g, 6,0mmol) vao dung dich cta 2-clo-3-
(triflurometyl)isonicotinaldehyt (0,97g, 4,6mmol) trong MeOH (10ml) & 0°C. Khuiy
hdn hop & nhiét do phong trong 20 phut. Sau d6, né duge c¢d dic va phén bd giita
DCM va nuée. Rira 16p hitu co bing nuéc mubi, sdy qua magie sulfat, loc, va cb dic
dé thu duoc chit rin mau vang. (0,91g, hiéu suit 93%). LC-MS (Phwong phép axit):
thoi gian luvu= 0,90 phut, M+H = 212,0.

Tbng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(4-
(hydroxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

NH20 Nl\

DPiéu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-
(hydroxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc
nhu dugc moé ta trong vi du 7, phuong phép 3 (36mg) & hiéu sudt 94%. LC-MS
(phuong phép axit): thoi gian luu= 0,62 phut, M+H = 503,1. 'H NMR (400 MHz,
DMSO0-d6) 6 10,64 (s, 1H), 8,89 (d, J = 5,1Hz, 1H), 8,68 (s, 1H), 8,10 (dd, J = 4,8,
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1,6Hz, 1H), 7,90 (d, J = 5,1Hz, 1H), 7,57 (dd, J = 7,9, 1,7Hz, 1H), 7,14 (dd, J = 7,9,
4,8Hz, 1H), 4,79 (s, 2H), 4,10-4,04 (br, 1H), 2,88 (ddd, J = 12,4, 7.5, 5,2Hz, 2H), 2,64
(dt,J=11,4, 4,5Hz, 2H), 1,23 - 1,11 (m, 4H), 0,65 (s, 3H).

Vi du 85:  3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-
(metoxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Cl
CF3
|
7 ONQ

Thém kali tert-butoxit (0,10g, 0,89mmol) vao dung dich cua 2-clo-3-
(triflometyl)pyridin-4-yl)metanol (0,15mg, 0,69mmol) trong THF (5ml). Khudy hdn
hop & nhiét d phong trong 10 phut. Sau d6, thém metyl iodua (0,22ml, 3,4mmol) va
khudy & nhiét do phong trong 17 gio. Thém nhidu kali tert-butoxit hon (0,10g,
0,89mmol) va khudy & nhiét do phong trong 12 gi nita. Sau d6, loc hdn hop va rira
bang EtOAc. Tinh sach 16p hitu co két hop bing sdc ky nhanh trén cot silicagel rira
giai bang 0-30% EtOAc/Heptan @& thu dugc san phdm mong mudn & dang dau khong
mau (25mg, hiéu suit 16%). LC-MS (Phuong phép axit): thdi gian lvu= 1,16 phut,
M+H = 226,0.

Téng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(4-
(metoxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit
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DPidu ché 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(4-
(metoxymetyl)-3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit theo phuong thirc
nhu vi du 7 dwoc mé ta, phuong phap 3 (7,5mg) & hiéu sudt 13%. LC-MS (phuong
phép axit): thoi gian lvu= 1,11 phat, M+H = 517,1. 'H NMR (400 MHz, Metanol-d4)
5 8,84 (d, J =5,1Hz, 1H), 8,61 (s, 1H), 8,11 (dd, J = 5,0, 1,6Hz, 1H), 7,88 (dd, J = 5,0,
1,1Hz, 1H), 7,66 (dd, J = 7,9, 1,7Hz, 1H), 7,16 (dd, J = 7,9, 4,9Hz, 1H), 4,80 - 4,74
(m, 2H), 3,56 (s, 3H), 3,03 - 2,69 (m, 4H), 1,46 - 1,25 (m, 4H), 0,76 (s, 3H).

3-amino-N-(3-(4-

aminopiperidin-1-yl)-6-
Phuong
79 | metylpyridin-2-yl)-6-(3- 489,3
phép 1
(triflometoxy)pyridin-2-

yl)pyrazin-2-carboxamit

3-amino-N-(3-(4-

aminopiperidin-1-yl)-6-
Phuong
80 | metylpyridin-2-yl)-6-(3- héo 1 473,3
a
(triflometyl)pyridin-2-yl)pyrazin- phap

2-carboxamit
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3-amino-N-(3-(4-amino-3-

o1 metoxypiperidin-1-yl)pyridin-2- Phuong 505.3
y1)-6-(3-(triflometoxy)pyridin-2- phép 1 ’
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2- Phuon

gy | TEVIPIP yDpy & | 4371
y1)-6-(3-flo-4-metylpyridin-2- phéap 1
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2- Phuon

%3 ylpip yDpy & | 4672
yl)-6-(4-etoxy-3-flopyridin-2- phép 1
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-

Phuong
84 | yl)-6-(4-(hydroxymetyl)-3- hao 3 503,1
a
(triflometyl)pyridin-2-yl)pyrazin- Phap
2-carboxamit
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-
Phuong
85 | y)-6-(4-(metoxymetyl)-3- 517,1
phéap 3

(triflometyl)pyridin-2-yl)pyrazin-

2-carboxamit
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Céc hop chét sau c6 thé duge tdng hop theo cic phuong phap tdng hop (cac phuong

phép 1-6) dugc mo ta & day.

Phuong | MS
Tén hop chét Céu tric phéap M+
tbng hop | H)
NH, O N\ P
3-amino-N-(3-(4-amino-4- NJ\)L” \
|
metylpiperidin-1-yl)pyridin-2- N (7} Phuong |
86 | y1)-6-(6-xyano-3-flopyridin-2- NN F NH, | phép 3 ’
yl)pyrazin-2-carboxamit Y 7
N
NH, O N7 |
3-amino-N-(3-(4-amino-4- Nl)\/lLN N
metylpiperidin-1-yl)pyridin-2- N ¢ N
F Phuong A
87 | yl)-6-(6-(2-metylmorpholino)- N °F 5724
. - L NHz | phap 3
3-(triflometyl)pyridin-2- (\ N
O
yl)pyrazin-2-carboxamit w)
3-amino-N-(3-(4-amino-4- NH, O NT
|
(etoxymetyl)piperidin-1- N SN
o N H N Phuong '
88 yl)pyridin-2-yl)-6-(3- 2 ] 517,3
. o CFs phép 1
(triflometyl)pyridin-2- N7 | HAN
2
yl)pyrazin-2-carboxamit OEt
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3-amino-N-(3-(4-amino-4- NH, 0 N7
(etoxymetyl)piperidin-1- N| )\HJ\Q \N "
_N Phuon
89 yl)pyridin-2-yl)-6-(3- cFoo y lg
a
(triflometoxy)pyridin-2- N |N H,N PP
X OEt
yl)pyrazin-2-carboxamit
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a
(triflometyl)pyridin-2- S | HaN & Phap
yl)pyrazin-2-carboxamit CFH
3-amino-N-(3-(4-amino-4- )Niz(ﬁ\ N ;
. NPT N N
((diflometoxy)metyl)piperidin- N| NS B X
e 7 Phuong
91 1-yl)pyridin-2-yl)-6-(3- CF,0 555.3
] 7N LN phép 1
(triflometoxy)pyridin-2- ) 2 )
yl)pyrazin-2-carboxamit “CF
NH2 O N
3-amino-N-(3-(4-amino-4- NMN _
(hydroxymetyl)piperidin-1- N H N -
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92 yDpyridin-2-yl)-6-(1- N7 y 1g 556,2
a
morpholinoisoquinolin-3- IAN X | NH, Phap
OH
yl)pyrazin-2-carboxamit OJ
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3-amino-N-(3-(4-amino-4-

(hydroxymetyl)piperidin-1-

Dpyridin-2-yl)-6-(6- Phuon
03 yDpy yD-6-( g | 5747
morpholino-3- phép 1
(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit
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3-amino-N-(3-(4-amino-4-

NH, O NT™X
(hydroxymetyl)piperidin-1- NN \ P
o5 yDpyridin-2-y1)-6-(3- LN : N Phuong 4
xyanopyridin-2-yl)pyrazin-2- NZ Z phap 1
carboxamit N | %Hz
OH
3-amino-N-(3-(4-amino-4- NH, O N\ \/
metylpiperidin-1-yl)pyridin-2- NJ\(LLN
99 yl)-6-(3-xyano-4- N A Phlfong 514,2
(triflometoxy)pyridin-2- N| ~N NH, phép 3
yl)pyrazin-2-carboxamit Z o CFs
3-amino-N-(3-(4-amino-4- NH; O N\ \/
metylpiperidin-1-yl)pyridin-2- NI )\N(M N N
100 y1)-6-(3-xyano-4- g oN Q Phuong $93.0
phenoxypyridin-2-yl)pyrazin-2- N| : NH phéap 3 ’
carboxamit é
3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-
101 y1)-6-(5-metoxy-3- Fhuong 503,2
phéap 1

(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit
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e F
FN
3-amino-N-(3-(4-amino-3-flo- N SN
102 4-metylpiperidin-1-yl)pyridin- HZN)\IN N7 Phuong 1910
| 5
2-y1)-6-(3-(triflometyl)pyridin- o) INI Z phéap 1
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103 | yl)-6-(6-(3-hydroxyazetidin-1- NTX F héo 4 544,2
I phap
yl)-3-(triflometyl)pyridin-2- /C/N F HoN
yl)pyrazin-2-carboxamit HO
NH
3-amino-N-(3-(4-amino-4- 2 Q N| D
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3-amino-N-(3-(4-amino-3-flo-

NH, 0 N
4-metylpiperidin-1-yl)pyridin- N XY NN
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3-amino-N-(3-((3S,4R)-4-

N O N X
amino-3-flo-4-metylpiperidin- N)\KU\N Z -
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phap
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3-amino-N-(3-(4-amino-4-

(xyanometyl)piperidin-1-

Dpyridin-2-yl)-6-(3-xyano-4- Phuon
114 yDpy 7) (3-xy & | 4853
metoxypyridin-2-yl)pyrazin-2- phép 1
carboxamit
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N N
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yl)pyrazin-2-carboxamit
(S)-3-amino-N-(3-(4-amino-4- NH, O N[ X
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3-amino-N-(3-(4-amino-4 S
-amino-N-(3-(4-amino-4- N N
metylpiperidin-1-yl)pyridin-2- Ng PN o
F uon
118 | yl)-6-(6-(2-hydroxyetoxy)-3- NTX E Q hd 4g 533,2
| a
(triflometyl)pyridin-2- o7 NF HoN Phap
yl)pyrazin-2-carboxamit HO\)
3-amino-N-(3-(4-amino-4- N N| >
N SN
metylpiperidin-1-yl)pyridin-2- N PN Phuong
F
119 | yl)-6-(6-(3-metoxyazetidin-1- N OF Q b 4 558,2
| a
y1)-3-(triflometyl)pyridin-2- //:/N Z HoN Phap
~N
yl)pyrazin-2-carboxamit o

Vidu 110: Téng hop tert-butyl (3-flo-4-metyl-1-(2-nitropyridin-3-yl)piperidin-4-
yl)carbamat (Chét trung gian)

Budc 1. Tong hop 3-flo-1-(2-nitropyridin-3-yl)piperidin-4-on

N
|
F NOF7
F AN
2
0 F
0]

Thém dioxan (10ml), DMF (6ml), 3-flopiperidin-4-on (550mg, 3,58mmol), 3-
flo-2-nitropyridin (509mg, 3,58mmol) va diisopropyletylamin (1,876ml, 10,74mmol)
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va0 binh day tron thé tich 100ml dugc trang bi que khudy tir va van nap nito. Khudy
dung dich ddng nhét nay & 70°C trong bé diu trong 4 gis. Sau d6, phan bb hén hop
nay giita etyl axetat (20ml) va nudc (20ml), va rira dich chiét hiru co bang nudc (10ml)
hai 14n va nuéc mudi (10ml), va sau d6, sdy qua Na,SO,. Sau khi 1am bay hoi dung
méi, thu duge chit ddu mau hd phach & dang san pham thd, 3-flo-1-(2-nitropyridin-3-
yl)piperidin-4-on. Pem san phdm thd nay truc tiép cho budc tiép theo ma khong c6
bude tinh ché thém.

LC-MS (Phuong phép axit ): thoi gian luu= 0,63 phut, M+H = 240,1

Buoc 2. Téng hop (Z)-etyl 2-(3-flo-1-(2-nitropyridin-3-yl)piperidin-4-

yliden)axetat
N
I
0 NS NOZ Y
1]
— N
\O/P\O/ N02
o + N .
| F
Oj 0
F
‘ o

Thém NaH (169mg, 4,21mmol) va THF (10ml) vao binh d4y tron thé tich
100m! dugc trang bi que khudy tir va van nap nito. Giam nhiét hdn hop dén 0°C va
thém ting giot etyl 2-(dimetoxyphosphoryl)axetat (827mg, 4,21mmol). Khudy hdn
hop & nhiét d6 phong trong 20 phut, sau d6, thém dung dich chira 3-flo-1-(2-
nitropyridin-3-yl)piperidin-4-on (840mg, 3,51mmol) trong THF (5ml). Khuiy hdn hop
& nhiét do phong trong 3 gid va 1am ngimg phan g bing cach bd sung nude (25ml) &
0°C. Chiét hdn hop chira nuéc bing etyl axetat (2 x 50ml). Rira 16p hitu co bing nudc
mubi, sdy qua Na,SOy, loc va ¢ dic. Tinh sach san phim thé bing sic ky silicagel str
dung etyl axetat-heptan (Rf ~ 0,5 v6i 50% etyl axetat trong heptan). Thu duoc (Z)-etyl
2-(3-flo-1-(2-nitropyridin-3-yl)piperidin-4-yliden)axetat chit rin mau vang nhat.

LC-MS (Phuong phap axit ): thoi gian luvu= 1,44 phat, M+H = 310,2

Bugc 3. Téng hop etyl 2-(4-amino-3-flo-1-(2-nitropyridin-3-yl)piperidin-4-
yl)axetat
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N N
NOy~ NOy
N N
-
F F
| o) HN o)
0 0

Hoa tan (Z)-etyl 2-(3-flo-1-(2-nitropyridin-3-yl)piperidin-4-yliden)axetat
(4,02g, 13mmol) trong 10mL NH; 7N trong MeOH trong binh 4p suit. Dong kin va
gia nhiét binh nay & 80°C trong 12 gio. Lam bay hoi cac dung mdi va sau do, sic ky
silicagel (Rf ~ 0,4 & MeOH 5% (NH4OH 0,5%) trong DCM) dé thu dugc etyl 2-(4-
amino-3-flo-1-(2-nitropyridin-3-yl)piperidin-4-yl)axetat v4i do tinh khiét >80%.

LC-MS (Phuong phép axit ): thoi gian luu= 0,68 phat, M+H = 3273

BuGc 4. Téng hop etyl 2-(4-((tert-butoxycarbonyl)amino)-3-flo-1-(2-
nitropyridin-3-yl)piperidin-4-yl)axetat

N
N7 |
=
| NO;
NO; N
" S ke i
+ —_—
. 0" 0" o F N/U\O)<
\/O
o)
o)

Thém que khudy tir va etyl 2-(4-amino-3-flo-1-(2-nitropyridin-3-y1)piperidin-4-
yl)axetat (3g, 9,19mmol) va BOC Anhydrit (2,006g, 9,19mmol) trong THF (Thé tich:
33ml, ty 1&: 1,000), Nudc (Thé tich: 33,0ml, ty 1&: 1,000) va THF (Thé tich: 8,0ml, ty
1é: 1,000) vao binh thé tich 100ml. Thém DIPEA (1,606ml, 9,19mmol). Gia nhiét hén
hop & 85°C trong 4 gid. Giam nhiét hdn hop xudng nhiét do phong va quan sat thiy
két tia mau vang. Loc hdn hop va nghién chét ran v6i nude. Tinh sach chét rin bang
sdc ky silicagel (Rf ~ 0,7 & ndng do 70% ciia etyl axetat trong heptan) dé thu dugc etyl
2-(4-((tert-butoxycarbonyl)amino)-3-flo-1-(2-nitropyridin-3-yl)piperidin-4-yl)axetat.
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LC-MS (Phuong phép axit ): thoi gian luu= 1,51 phit, M+H = 427,2

Buéc 5. Tong hop axit 2-(4-((tert-butoxycarbonyl)amino)-3-flo-1-(2-
nitropyridin-3-yl)piperidin-4-yl)axetic

N
i$ I
N
NOy Oz
N
N . 0
2 L i Tk
F
N
F NJ\O HO H o
\/O H
O
(@)

Thém que khudy tir va etyl 2-(4-((tert-butoxycarbonyl)amino)-3-flo-1-(2-
nitropyridin-3-yl)piperidin-4-yl)axetat (2,4g, 5,82mmol) trong MeOH (6ml) va THF
(3ml) vao binh thét ¢b thé tich 100ml. Thém dung dich NaOH 3M chtta nuéc (9,7ml)
va gia nhiét phan tng & 55°C trong 2 gid. Pha lodng hdn hop phan tng bing nudc
(10ml) va rtra bing Et,0 (20ml). Axit hoa tir tir 16p nu6e bang HCI IN dén do pH~6
va sau d6, chiét bing etyl axetat (2 x 50ml); két hop cac 16p etyl axetat, sdy qua
Na,SO04, loc va ¢d dic xudng. Tinh sach bing séc ky silicagel (Rf ~ 0,3 & ndng d6 70%
clia etyl axetat trong heptan) dé thu dugc axit 2-(4-((tert-butoxycarbonyl)amino)-3-flo-
1-(2-nitropyridin-3-yl)piperidin-4-yl)axetic & dang chit rdn mau vang. 'H NMR
(400MHz, Cloform-d) & 8,15 (d, J=4,3Hz, 1H), 7,67 (d, J = §,1Hz, 1H), 7,51 (dd, J =
8,2, 4,4Hz, 1H), 5,02 (s, 1H), 4,92 (s, 1H), 3,36 (dd, J = 26,9, 16,7Hz, 2H), 3,10 (dt, J
=22.4,11,5Hz, 2H), 2,91 (d, J= 17,1Hz, 2H), 1,89 (s, 1H), 1,46 (s, 9H), 0,87 (s, 1H).

LC-MS (Phuong phép axit ): thoi gian luu= 1,05 phut, M-56+H = 343,1

Bué6c 6. Téng hop tert-butyl (3-flo-4-metyl-1-(2-nitropyridin-3-yl)piperidin-4-

yl)carbamat

N

| NTX
NO; 7 )Q
N NO

=
2
N
(0] .
F NJLOJ< 1 e
HO H F H (@]

-153-



27922

Thém trietylamin (1,399ml, 10,04mmol) trong THF (5ml) vao hdn hop chira
axit 2-(4-((tert-butoxycarbonyl)amino)-3-flo-1-(2-nitropyridin-3-yl)piperidin-4-
yDaxetic (1g, 2,51mmol) va HOTT (1,118g, 3,01mmol) trong axetonitril (15mL), éng
phan ng dugc ngdn cach v6i anh sing bang phoi nhom. Thém DMAP (0,031g,
0,251mmol) va khudy phan ng & nhiét d6 phong trong 2 gid. Thém tert-dodexyl
mercaptan (2,363ml, 10,04mmol) trong axetonitril (5ml) vao hdn hop va dua phan ing
dén nhiét d6 hdi luu trong 18 gidr. C6 dic hdn hgp phan ng va pha lodng bing nuéc
(50ml) va chiét bing etyl axetat. Sy 16p etyl axetat thu dugc qua Na,SO,; loc va 1am
bay hoi. Tinh sach bing sic ky silicagel bing DCM/MeOH (0 — 7%) dé thu dugc san
phidm mong muén & dang chit rin mau vang véi do tinh khiét >50%.

LC-MS (Phuong phéap bazo): thoi gian luu= 1,38 phat, M+H = 355,1.

Sau d6, str dung chét trung gian nay nhur dwgc md ta trong phuong phép 3.

Hoat tinh sinh hoc
Hoat tinh chirc ché PIM kinaza

Dé so sanh giita cac chat trc ché PKC theo sang ché va cac chét wrc ché kinaza
PIM c6 thé so sanh v& cAu tric, do hoat dong ctia PIM2 bang céach sir dung thir nghiém
kinaza Caliper in vitro. Thuc hién cdc buéc xir ly dung dich va U trén thiét bi
Innovadyne Nanodrop Express dugc trang bi canh tay robot (Thermo CatX, Caliper
Twister II) va may 0 (Liconic STX40, Thermo Cytomat 2C450). Chuén bj céac dia thir
nghiém vi luong 384 giéng bang cach bd sung 50nl/giéng dung dich hop chit trong
DMSO 90%. Bét diu cac phan tng kinaza bing cach bd sung lan luot 4,5ul/giéng
dung dich peptit/ATP (HEPES 50mM, d6 pH=7,5, DTT 1mM, Tween20 0,02%, BSA
0,02%, DMSO 0,6%, beta-glyxerophosphat 10mM, va natri orthovanadat 10pM,
MgCl, ImM, ATP 25uM, va peptit S6 2uM) va 4,5ul/ giéng dung dich enzym (HEPES
50mM, d6 pH=7,5, DTT 1mM, Tween20 0,02%, BSA 0,02%, DMSO 0,6%, beta-
glyxerophosphat 10mM, va natri orthovanadat 10pM, MgCl, 1mM, va enzym PIM2
0,6nM).

U céc phan tmg kinaza & 30°C trong 60 phit va tiép theo, két thic bang cach bd
sung 16pl/giéng dung dich dimg (HEPES 100mM, d¢ pH=7,5, DMSO 5%, chét phu
Capiler 0,1%, EDTA 10mM, va Brij35 0,015%). Chuyén cac dia c6 cac phan ung
kinaza da két thiic sang may tram (workstations) Caliper LC3000 dé doc. Phan tach
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cac peptit dugc phosphoryl héa véi cac peptit khong phosphoryl héa bang céch sir
dung cong nghé chuyén dich d6 di dong vi 16ng Caliper. Ngén gon 13, 4p dung cic
mAu tir c4c phan ung kinaza da két thic véi chip. Van chuyén cac chit phan tich qua
dong dém khong dbi va sy di tra ctia peptit co chét dugc giam sat bang tin hiéu huynh
quang dbi véi nhan ctia né. Phan tich peptit S6 duge phosphoryl hoa (san phim) va
peptit S6 khong phosphoryl hoa (co chét) trong truong dién tich bing ty 1 dién
tich/khdi luong cia chiing. Tinh cac gia tri hoat tinh kinaza tir lugng phospho-peptit
dugc tao thanh. Xac dinh cac gia tri IC50 tur céc gia tri % Uc ché & cac ndng d6 hop
chét khac nhau bing cach phén tich hdi quy tuyén tinh.

Céc hop chit cta cac vi du néu trén da dugc kiém tra bfmg thir nghiém kinaza
Pim2 nay va da dugc phat hién 1a thé hién cac gid tri IC50 duoc biéu thi trong bang 4.
IC50, néng d6 trc ché mot nira tbi da, dai dién cho ndng do ctia hop chét kiém tra theo

sang ché dugc yéu cau cho su trc ché 50% dich cua no in vitro.

Thir nghiém GSKbeta

Céc kiéu cua thir nghiém GSK-3 dugc sir dung dé kiém tra tinh chon loc/tiém
ning ngoai dich cta cic hgp chit theo séng ché v& hoat tinh &rc ché PKC 0/0 bao gdm
cac kiéu sau: Kiéu 1: peptit dic hiéu GSK-3 dugc sit dung trong thit nghiém nay co
ngudn gbc tir vi tri phosphoryl hoa cia glycogen synthaza va trinh tu cia né la:
YRRAAVPPSPSLSRHSSPHQ(S)EDEEE. (S) dugc phosphoryl hdéa trudc nhu la
glycogen synthaza in vivo va ba vi tri lién ing cho su phosphoryl héa dic hi¢u dugc
gach chan. Bém dugc st dung dé tao ra peptit glycogen synthaza va [y->*P] ATP duoc
cAu tao tr MOPS 25mM, EDTA 0,2mM, magie axetat l0mM, Tween-20 0,01% va
mercaptoetanol 7,5mM & d6 pH 7,00. Hoa tan céc hop chét trong dimetylsulphoxit
(DMSO) dén ndng d6 cudi 1a 100mM. Tao ra cic ndéng d6 khac nhau trong DMSO va
tron v6i dung dich co chét (peptit GSK-3) (dén ndng do cudi 20pM) dugc mod ta trong
thir nghiém néu trén cung vdi GSK-3a va GSK-3f cta ngudi hodc cua thd (ndéng dd
cubi enzym 0,5uM/mL). Khéi dau cac phan Gng nay bang cach bd sung [y->*P] ATP
(500cpm/pmol) duge thém vao hdn hop ctia ATP (ndng do cubi 1a 10uM). Sau 30 phit
& nhiét do phong, két thiic phan mg bang cach bd sung 10uL H;PO,/0.0P/0 Tween-
20 (2,5%). ChAm mat thé tich cia hdn hop (10puL) 1én trén gidy phosphoxenluloza P-
30 (Wallac & Berthold, EG&G Instruments Ltd, Milton Keynes). Rira gidy nay bdn
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l4n trong H3;PO, (0,5%), 2 phut cho mdi 14n rira, séy khi va két hgp phosphat phong xa
vao trong peptit glycogen synthaza tdng hop, gin véi gidy phosphoxenluloza P-30,
dém gidy nay trong may dém nhip nhay microbeta Wallac. Phan tich dit li¢u: Céc gid
tri ICso cho mdi chét trc ché dugc tinh bang cach khép dudng logistic bdn tham sb voi

md hinh nay: cpm=thp +(cao —thip) /(1 + (ndng d6 ICs) do déc).

Kiéu 2: Quy trinh nay duoc duwa trén kha ning phosphoryl hoa peptit duge biotinyl hoa
cta kinaza, trinh tw ciia phin tir dwoc bién ddi tir vi tri phosphoryl héa cia glycogen
synthaza va trinh tu cia n6 la: Biot-KYRRAAVPPSPSLSRHSSPHQ(S)EDEEE. (S) la
serin dugc phosphoryl hoa trudge nhu 14 glycogen synthaza in vivo va ba vi tri 1i€n Ung
dé phosphoryl héa dic hiéu GSK-3 duoc gach chian. Sau do, bat giir peptit dwoc
biotinyl héa dugc phosphoryl hoa 1én trén céc hat SPA dugc phu streptavidin
(Amersham Technology), & d6 tin hiéu tur 3P duge khuéeh dai qua chit nhip nhay
chira trong cac hat nay. Thir nghiém kinaza nay & ndng d¢ cubi 12 10nM trong dung
dich dm MOPS 25mM, d6 pH=7,0 chita Tween-20 0,01%, 2-mercaptoetanol 7,5mM,
magie axetat 10 mM, va [y->P]-ATP 10uM. Sau 60 phiit i & nhiét do phong, dimg
phan g nay bing cich bd sung dung dich EDTA 50mM chtra c4c hat SPA dugc phu
Streptavidin dé thu duoc lugng hat cubi cung 1a 0,5mg/giéng thir nghiém & dang thirc
dai vi lugng 384 giéng. Tao ra dung dich géc 10mM cia cac hop chét theo sang ché
trong DMSO 100% nhu 1a buéce thir nhét ciia quy trinh sang loc. Budc thir hai lién
quan dén sy tao ra cic dia dap img lidu, & d6 cac hop chit nay duge pha lodng qua dia
ndy, trong d6 ndng d cudi thdp va cao 12 0,008uM va 10uM trong thir nghiém kinaza
nay. Budc thtr ba lién quan dén sy tao ra cac dia thir nghiém. Pat duoc budce niy bang
cach chuyén cac hop chit nay tir bon dia dap tng lidu 96 giéng sang mot dia thir
nghiém 384 giéng trén hé théng Robocon Robolab. Thuc hién budc thir tu ciia thir
nghiém nhu da dwoc md ta va dém cac dia két qua nay trong Trilux (dung dich nhip
nhéy microbeta Wallac 1450 va may dém huynh quang). Buéc cudi cung 14 thu dit lidu
va phan tich trong d6 cac gia tri ICsy duoc tao ra cho mdi hop chét duoc 13p lai hai lan
biang cach khop dudng logistic bén tham s6 véi md hinh nay: cpm = duéi + (trén-
duéi) / (1 + (ndng do/ ICsg) ® déc) theo phwong thirc mé. Céc hop chét theo sang ché
PKC manh nhét bidu thi cac gia GSKbetalCsy nim trong khoang tir 100nM dén
100.000nM.
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Hoat tinh trc ché PKCa/6 In Vitro

Céc hop chét c6 cong thirc I duge kiém tra vé hoat tinh ctia n6 véi cac dang
dbng ding PKC khac nhau theo phuong phip dd dugc cong bd (D. Geiges et al.
Biochem. Pharmacol. 1997;53:865-875). Tién hanh thtr nghiém trong dia vi lugng
polypropylen 96 giéng (Costar 3794) truéc d6 da dugc silicon hoa biang Sigmacote
(Sigma SL-2). Hon hgp phéan tng (50uL) chita 10puL isozym lién quan cing v6i 25uL
hop chit chét wc ché PKC va 15pL dung dich hdn hgp bao gdm protamin sulfat
200pg/mL, Mg(NO3), 10mM, ATP 10uM (Boehringer 519987) va **P-ATP 3750Bq
(Hartmann Analytic SFC301, 110TBg/mmol) trong dung dich dém Tris 20mM, do
pH=7,4 + BSA 0,1%. Tién hanh budc 1 trong 15 phiit & 32°C trong may 1 lic dia vi
lwong (Biolabo Scientific Instruments). Dimg phan tng biang cich thém 10pl
Na,EDTA 0,5M, db pH=7,4. Hut bang pipet 50ul hdn hop 1én trén gidy
phosphoxenluloza dugc lam w6t trude (Whatmann 3698-915) trong éap sudt nhe. Rira
trdi ATP khong két hop bang 100uL bi-dist H,O. Rira gidy nay hai 1an trong H;PO,
0,5% trong 15 phut, sau do, 5 phit trong EtOH. Sau d6, sdy gidy nay va dit trong may
loc kinh vi (omnifilter) (Packard 6005219), va phu lén trén biang 10pL/giéng
Microscint-O (Packard 6013611) tru6c khi dém trong may dém hoat dong phong xa
Topcount (Packard). Tién hanh do ICs, trén co s& théng thuong bang i dai pha lodng
ctia chit e ché & khoang ndng do nim trong khoang 1uM-1000uM theo quy trinh
dugc mo ta trén ddy. Tinh céc gia tri ICs, tir biéu d6 bing cach khép dudng sigma.
2. Thr nghi€ém protein kinaza C o

PKCo cua ngudi tai té hop duge st dung véi cac diéu kién thir nghiém nhu
duge md ta trén ddy. Trong thir nghiém nay, cac hop chét cé cong thirc I rc ché PKC a
v6i ICso < 1uM. Hop chét theo cac vi du 2, 9 75 va 76 tic ché PKCo trong thtr nghiém
nay V(')"i I1Cs50 <10 nM.
3. Thir nghiém protein kinaza C 0

PKCO cua nguoi tai td hop thu dugc tir Oxford Biomedical Research va dugc
sir dung v6i cac didu kién thir nghiém nhu duge mo ta theo phan A.1 trén day: céc hop
chét c6 cong thirc I trc ché PKCO a v&i ICsy < 1uM. Hop chét theo cc vi du 2, 9 75 va
76 trc ché PKCO trong thir nghiém nay véi ICsy <10 nM.

Thir nghiém té bao
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Pé danh gia kha ning cta cac hop chét theo sang ché trc ché hoat dong PKC
trong céc thir nghiém té bao, cac hop chét da duoc danh gia kha nang tc ché chon loc
céc té bao ung thu hic mac 92.1 va cac té bao ung thu lympho té bao B TMDS, so véi
cac té bao SK-MEL-28. Céc té bao ung thu hic mac 92.1 phu thudc vio su biéu hién
ctia dang dot bién cua tiéu phan alpha cia protein G, GNAQ, phét tin hiéu qua PKC dé
cho phép ting trudng va ting sinh. Cac té bao TMDS phu thude vio su biéu hién cia
dang d6t bién ctia CD79 phat tin hiéu qua PKC dé cho phép ting truéng va ting sinh.
Céac té bao SK-MEL-28 phu thudc vao sy biéu hién cta dang dot bién ctua B-Raf
khong phat tin hidu qua PKC @& cho phép ting truéng va ting sinh. Do do, cic chit trc
ché PKC duge du doan 13 ¢6 hoat tinh chéng ting sinh véi céc t& bao 92.1 va/hoic
TMD8 nhung khong chéng ting sinh véi cac té bao SK-MEL-28. Céc té bao 92.1 (thé
dot bién GNAQ) thu dugc tir Martine Jager (Leiden University Medical Center, 2300
RC Leiden, The Netherlands). Cac t& bao SK-MEL-28 ¢6 thé thu dwoc tir American
Type Culture Collection (ATCC). Cac té bao dugc duy tri trong moi truong RPMI
1640 (Lonza) va FBS 10% (Lonza).

Thir nghi€m téng sinh

V6i mdi dong t& bao, mat do t& bao co thé dugc didu chinh dén 40.000 té
bao/ml va thém 50ul (2000 té bao)/giéng ciia dia thir nghiém 384 giéng. Cac hop chét
kidm tra dugc tai huyén phi trong DMSO & ndng d6 10mM. Dai pha loang gip ba 1in
ctia mdi hop chit bing DMSO dugc thuc hién trong cac dia 384 giéng st dung may
phén phdi dung dich Janus (PerkinElmer). 50nL ctia mdi miu pha lodng ctia mdi hop
chét dugc chuyén sang dia thir nghiém chira cac té bao véi ndng do thir nghiém cubi 1a
10pM, 3,33uM, 1,11pM, 0,37uM, 0,12pM, 0,041pM, 0,014pM, 0,0046uM,
0,0015uM, 0,00051pM.

Céc t& bao c¢6 thé dugc t & 37 d6 C trong moi trudng dm héa bing 5% carbon
dioxit trong 72 gio. ATPlite (Perkin Elmer) dugc chuén bj theo huéng din ctia nha san
xuét va 25uL duge thém vao mdi giéng thir nghiém. U cac dia trong 10 phut va tin
hiéu huynh quang dugc phéat hién trén may doc dia EnVision Multimode (Perkin
Elmer). Mitc d6 huynh quang trong quan ty 1& vai sé té biao séng sét trong mbi giéng.

Tinh toan tac dong ctia moi nong dd chat irc che va co thé tao ra cac gia tri ICs,.
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Céc gia tri ICsy v6i cac dang dong déng alpha va theta cia PKC véi céc chét tre
ché PKC (cac vi du 1-29) duge tom tit trong bang 2. Dit liéu duoc biéu thi & day dai
dién cho gia trj trung binh cua it nhit hai 14n 13p lai.

Bang 2. Dix liéu trc ché PKC a/6 chon loc ctia cac vi du 1-29.

PKC PKC
Hop chét Alpha Theta
(nM) (nM)
1 | 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3- 1,3 2,8

(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

5 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3- 0.25 13
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit ’ ’

3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-
yD)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

4 | 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 0,13 0,3

yI)-6-(3 morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit

3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-
yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

6 3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1- 0.22 )1
yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2- ’ ’

carboxamit

7 0,13 0,27
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3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-
morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

8 | 3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(2- 1 16
morpholino thiazol-4-yl)pyrazin-2-carboxamit

9 | 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 1,9 0,4
y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

10 | 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 0,9 2,8
y1)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

" 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 03 31
y1)-6-(2-morpholino-5-(triflometyl)pyrimidin-4-yl)pyrazin- ’ ’
2-carboxamit

12 | 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 0,9 1,8
y1)-6-(6-flo-2-metylquinazolin-4-yl)pyrazin-2-carboxamit

3 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 13 0.45
yl)-6-(4-metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2- ’ ’
carboxamit |

" 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 0.68 1
y1)-6-(6-(3,3-difloazetidin-1-yl)-3-(triflometyl)pyridin-2- ’ ’
yl)pyrazin-2-carboxamit

s 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 04 )1
y1)-6-(6-xyclopropyl-3-(triflometyl)pyridin-2-yl)pyrazin-2- ’ ’
carboxamit

16 0,63 0,69
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3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-
y1)-6-(6-metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

17 | 3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)- 2,1 1,1
6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

18 | Téng hop 3-amino-N-(3-(4-amino-4-metylpiperidin-1- 0,7 0,9
yl)pyridin-2-y1)-6-(3-clopyridin-2-yl)pyrazin-2-carboxamit

19 | 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 1,7 3,6
y1)-6-(3-flopyridin-2-yl)pyrazin-2-carboxamit
3-amino-N-(3-((1R,58S,8s)-8-amino-3-

20 0,5 3,6
azabixyclo[3,2,1]octan-3-yl)pyridin-2-yl)-6-(6-morpholino-
3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

21 | 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 0,55 1,2
y1)-6-(3-flo-4-metoxypyridin-2-yl)pyrazin-2-carboxamit

22 | 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1- 0,86 1,2
yl)pyridin-2-yl)-6-(3-flopyridin-2-yl)pyrazin-2-carboxamit

23 | 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 1,9 3,9
y1)-6-(6-xyano-3-flopyridin-2-yl)pyrazin-2-carboxamit

24 | 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- 0,4 1,2
y1)-6-(3-xyanopyridin-2-yl)pyrazin-2-carboxamit

25 | 3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)- 0,6 2,1
6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

26 1 4,7
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3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(3-xyano-4-metoxypyridin-2-yl)pyrazin-2-carboxamit

. 3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1- 34 .
yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2- ’

carboxamit

3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-
28 | yD)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2- 1,9 1,3

carboxamit

” 3-amino-N-(3-((1S,5R,8S)-8-amino-6-oxa-3- 024 y
azabixyclo[3,2,1]octan-3-yl)pyridin-2-yl)-6-(6-morpholino- ’

3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

Céc gia tri ICsy v6i cac dang déng déng alpha va theta cia PKC véi céc chét uc
ché PKC (cac vi du 30-123) dugc tom tit trong bang 3.
Béang 3. Dt li€u trc ché PKC a/6 chon loc cta cac vi du 30-119.

PKC PKC
Vi Hop chit Alpha | Theta
du M) | (M)
3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-yl1)-6-
30 | (5,6,7,8-tetrahydroquinazolin-4-yl)pyrazin-2-carboxamit 043 7
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6- 0.84 4
31 | (thieno[2,3-d]pyrimidin-4-yl)pyrazin-2-carboxamit ’ ’
3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1- 0.88 A
32 | yDpyridin-2-yl)-6-(3-flopyridin-2-yl)pyrazin-2-carboxamit ’
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
33 y1)-6-(6-(dimetylamino)-3-(triflometyl)pyridin-2- 0,55 3,8
yl)pyrazin-2-carboxamit
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34

3-amino-N-(3-((1R,5S,8s)-8-amino-3-
azabixyclo[3,2,1]octan-3-yl)pyridin-2-yl)-6-(6-
morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

0,50

3,6

35

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(4-xyano-3-flopyridin-2-yl)pyrazin-2-carboxamit

0,99

34

36

3-amino-N-(3-(4-amino-4-(2-metoxyetyl) piperidin-1-
yD)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

9,3

29

37

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(6-morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

0,57

2,9

38

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(6-ﬂoquinazolin-4—yl)pyrazin—2-carboxamit

L5

2,9

39

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(5-
flo-7H-pyrolo[2,3-d]pyrimidin-4-yl)pyrazin-2-carboxamit

0,33

2,9

40

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3-

morpholinophenyl)pyrazin-2-carboxamit

0,13

2,8

41

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-

| (3,6-bis(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

0,46

2,7

42

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(5-morpholino-2-(triflometyl)phenyl)pyrazin-2-

carboxamit

0,17

2,7

43

(+) 3-amino-N-(3-((cis)-4-amino-3-flopiperidin-1-
yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-

carboxamit

0,30

2,2

44

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(2-

morpholinopyrimidin-4-yl)pyrazin-2-carboxamit

0,29

2,2

45

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(2-(3,6-dihydro-2H-pyran-4-yl)-5-(triflometyl)

pyrimidin-4-yl)pyrazin-2-carboxamit

0,13

2,1
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3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-

46 | yl)-6-(2-morpholinoquinazolin-4-yl)pyrazin-2-carboxamit o1 L7
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(1- 0.7 L6

47 | metyl-1H-indazol-4-yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-

48 | yl)-6-(7-floisoquinolin-1-yl)pyrazin-2-carboxamit = 1>
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3-

49 | flopyridin-2-yl)pyrazin-2-carboxamit 0-33 1
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(6- 0.19 L3

50 | morpholinopyridin-2-yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3- 0.20 s

51 | morpholinophenyl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2- L8 13

52 | yl)-6-(7-cloisoquinolin-1-yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(6-

53 (azetidin-1-yl)-3-(triflometyl)pyridin-2-yl)pyrazin-2- 0,20 1,3
carboxamit
3-amino-N-(3-((3S,4R)-4-amino-3-flopiperidin-1-

54 yl)pyridin-2-y1)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2- | 0,25 1,2
carboxamit
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(2- 0.13 0.99

55 | (triflometyl)-1H-indol-4-yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(5-

56 | morpholino-2-(triflometyl)phenyl)pyrazin-2-carboxamit 013 058
3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-y1)-6-(6-

57 (dimetylamino)-3-(triflometyl)pyridin-2-yl)pyrazin-2- 0,13 0,87
carboxamit
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-

sg yl)-6-(2-(4,4-diflopiperidin-1-yl)-5-flopyrimidin-4- 0,13 0,85
yl)pyrazin-2-carboxamit
3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)- 0.86 071

59 | 6-(3-flopyridin-2-yl)pyrazin-2-carboxamit
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60

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(5-flo-2-morpholinopyrimidin-4-yl)pyrazin-2-

carboxamit

0,14

0,68

61

3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-y1)-6-(1-
metyl-1H-indol-4-yl)pyrazin-2-carboxamit

0,13

0,68

62

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-
(1H-indazol-4-yl)pyrazin-2-carboxamit

0,13

0,67

63

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(4-xyano-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

0,8

0,63

64

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-

flo-2-morpholinoquinazolin-4-yl)pyrazin-2-carboxamit

0,13

0,43

65

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(2-
metyl-1H-indol-4-yl)pyrazin-2-carboxamit

0,13

0,36

66

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-
morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

0,13

0,36

67

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(4-etoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

1,3

0,33

68

4-(5-amino-6-((3-(4-amino-4-metylpiperidin-1-yl)pyridin-
2-yl)carbamoyl)pyrazin-2-yl)-5-flopyrimidin-2-

carboxamit

0,4

0,27

69

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(2-xyano-5-(triflometyl)pyrimidin-4-yl)pyrazin-2-

carboxamit

0,48

1,9

70

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(2-amino-5-clopyrimidin-4-yl)pyrazin-2-carboxamit

0,35

0,24

71

3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-yl)-6-
(1H-indol-4-yl)pyrazin-2-carboxamit

0,13

0,23

72

3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-yl)-6-(3-

morpholinoisoquinolin-1-yl)pyrazin-2-carboxamit

0,13

0,2
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73

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-y1)-6-(3-
morpholino-5-(triflometyl)phenyl)pyrazin-2-carboxamit

0,13

0,16

74

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(4-clo-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

0,5

0,13

75

3-amino-N-(3-(4-aminopiperidin- 1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

0,97

4,7

76

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(3-xyano-4-metoxypyridin-2-yl)pyrazin-2-

carboxamit

0,13

0,88

77

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(5-
morpholino-2-(triflometyl)phenyl)pyrazin-2-carboxamit

0,13

0,36

78

3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(6-
morpholino-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

0,13

0,2

79

3-amino-N-(3-(4-aminopiperidin-1-yl)-6-metylpyridin-2-
y1)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

4,9

26

80

3-amino-N-(3-(4-aminopiperidin-1-yl)-6-metylpyridin-2-
yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

32

51

81

(1) 3-amino-N-(3-(trans 4-amino-3-metoxypiperidin-1-
yD)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-

carboxamit

0,36

19

82

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(3-flo-4-metylpyridin-2-yl)pyrazin-2-carboxamit

4,9

4,6

&3

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(4-etoxy-3-flopyridin-2-yl)pyrazin-2-carboxamit

1,1

53

34

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(4-(hydroxymetyl)-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

19

2,9

&5

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(4-(metoxymetyl)-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

13

2,6
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86

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(6-xyano-3-flopyridin-2-yl)pyrazin-2-carboxamit

1,9

3,9

87

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(6-(2-metylmorpholino)-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

0,51

&8

3-amino-N-(3-(4-amino-4-(etoxymetyl)piperidin-1-
yDpyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

6,3

0,79

&9

3-amino-N-(3-(4-amino-4-(etoxymetyl)piperidin-1-
yl)pyridin-2-y1)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-

carboxamit

0,16

0,29

90

3-amino-N-(3-(4-amino-4-((diflometoxy)metyl)piperidin-
1-yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-

2-carboxamit

11

3,6

91

3-amino-N-(3-(4-amino-4-((diflometoxy)metyl)piperidin-
1-yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-

2-carboxamit

4,2

15

92

3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-
yl)pyridin-2-yl)-6-(1-morpholinoisoquinolin-3-yl)pyrazin-

2-carboxamit

0,25

3,1

93

3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-
yl)pyridin-2-y1)-6-(6-morpholino-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

0,13

0,13

94

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(3-xyano-4-isopropoxypyridin-2-yl)pyrazin-2-

carboxamit

1,8

0,86

95

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(3-xyano-4-xyclopropoxypyridin-2-yl)pyrazin-2-

carboxamit

32

96

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(4-(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit

N/A

N/A

3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-

1,3

8,6
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97

yl)pyridin-2-yl)-6-(3-xyano-4-metoxypyridin-2-

yl)pyrazin-2-carboxamit

98

3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-
yDpyridin-2-yl)-6-(3-xyanopyridin-2-yl)pyrazin-2-

carboxamit

0,85

3,6

99

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
yl)-6-(3-xyano-4-(triflometoxy)pyridin-2-yl)pyrazin-2-

carboxamit

0,6

1,8

100

3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-
yl)-6-(3-xyano-4-phenoxypyridin-2-yl)pyrazin-2-

carboxamit

23

100

101

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(5-metoxy-3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

5,1

6,6

102

3-amino-N-(3-(4-amino-3-flo-4-metylpiperidin-1-
yDpyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

37

14

103

3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-
y1)-6-(6-(3-hydroxyazetidin-1-yl)-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

5,2

29

104

3-amino-N-(3-(4-amino-4-(xyanometyl)piperidin-1-
yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-

carboxamit

4.4

66

105

3-amino-N-(3-(4-amino-4-(xyanometyl)piperidin-1-
yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-

carboxamit

12

27

106

3-amino-N-(3-(4-amino-3-flo-4-metylpiperidin-1-
yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-

carboxamit

2,7

57

107

(R)-3-amino-N-(3-(4-amino-4-metylpiperidin-1-
yD)pyridin-2-yl)-6-(6-(3-metylmorpholino)-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

0,89

7,7
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108

(S)-3-amino-N-(3-(4-amino-4-metylpiperidin-1-
yl)pyridin-2-yl)-6-(6-(3-metylmorpholino)-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

0,32

3,8

109

6-(6-(3-oxa-8-azabixyclo[3,2,1]octan-8-yl)-3-
(triflometyl)pyridin-2-yl)-3-amino-N-(3-(4-amino-4-
metylpiperidin-1-yl)pyridin-2-yl)pyrazin-2-carboxamit

0,94

4,8

110

3-amino-N-(3-((3S,4R)-4-amino-3-flo-4-metylpiperidin-1-
yD)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-yl)pyrazin-2-

carboxamit

14

66

111

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(3-xyano-4-etoxypyridin-2-yl)pyrazin-2-carboxamit

3,6

16

112

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(6-(3-isopropylmorpholino)-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

N/A

N/A

113

3-amino-N-(3-(4-amino-3-flo-4-(2-hydroxyetyl)piperidin-
1-yD)pyridin-2-y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-

2-carboxamit

21

30

114

3-amino-N-(3-(4-amino-4-(xyanometyl)piperidin-1-
yl)pyridin-2-y1)-6-(3-xyano-4-metoxypyridin-2-

yl)pyrazin-2-carboxamit

0,53

4,1

115

(R)-3-amino-N-(3-(4-amino-4-metylpiperidin-1-
yl)pyridin-2-y1)-6-(6-((1-hydroxypropan-2-yl)amino)-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

0,26

3,9

116

(S)-3-amino-N-(3-(4-amino-4-metylpiperidin-1-
yl)pyridin-2-y1)-6-(6-((1-hydroxypropan-2-yl)amino)-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit

18

117

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(6-((2-hydroxyetyl)amino)-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

0,84

118

3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(6-(2-hydroxyetoxy)-3-(triflometyl)pyridin-2-

yl)pyrazin-2-carboxamit

2,3

28
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3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-
y1)-6-(6-(3-metoxyazetidin-1-yl)-3-(triflometyl)pyridin-2- 4,8 21

119
yl)pyrazin-2-carboxamit

Bang 4 biéu thi dit liéu hoat tinh trc ché PKCa/0 so sanh ciing nhu dit liéu hoat

tinh kinaza khac d6i véi vi du 1, chat (rc ché PKC ctia don sdng ché nay, va céc chat

trc ché kinaza PIM khéc.

Béang 4. So sanh dit li¢u ICsy kinaza dugc chon gifta chit tc ché kinaza PIM va céc

chét trc ché PKC khac

SKMEL
, PKCa |PKC6 |GSK3B |PIM2 92,1 Cell
Hop chat (nM) (nM) (nM) (nM) (nM) Cell
(nM)
NH, O | NS
N)\KKN F
| H
N N
. [j\ 50 59 |97 490 6,150 >10.000
NH,
0,13 0,33 0,1 1,4 116 143
0,15 0,25 1 770 361 1860
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Z
s
o
4
/

<
\

| =N Q 0,13 0,84 0,2 10 370 190
NH,
NH, ©O | AN
L
P [
Q 0,19 1,5 0,2 13 680 975
NH,
°<
NH, O | NS
LI
N N 0,8 6 0,2 78 360 140
-
N
N
| F
1,3 2,8 5,500 | >10.000 141 >10.000

@z

NH,

Vidul

Bang 4 biéu thi sy so sanh truc tiép cta dit li€u thir nghiém kinaza véi nhiéu

chat @c cheé kinaza PIM dugc md td trong cong bd don sing ché quodc té sd

WO02008/160692 va vi du 1, chét trc ché PKC lam vi du dai dién duoc boc 16 trong

don sang ché nay. Dit liéu nay boc 16 réng hop chét theo vi du 1 ¢6 tinh chon loc ngoai
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du doan lién quan dén GSK3B ngoai muyc tiéu va tiém luc ngoai dy doan trong viée trc
ché tiang sinh & céac té bao 92.1 (bénh ung thu hic mac), khi so sanh véi cac chit trc
ché PIM vi du dién hinh. Chéit nay da ting tinh chon loc dudng nhu 13 két qua coa
phén ban 18 pyridin-3-yl duoc gin véi gbe piperdin-4-yl ma c6 trong vi du 1. Phan ban
1& pyridin-3-yl dugc tim thiy & tit ca cac hop chit irc ché PKC theo sang ché. Khong
hop chét nao trong sb cac chét e ché kinaza PIM trong bang 4 s¢ hitu phén ban 18
pyridin-3-yl va nhu dugc biéu thi trong bang 4, cac chit trc ché kinaza PIM nay tuong
dbi 1a khong c6 tinh chon loc. Theo d6, cac chit (rc ché kinaza PIM tuong tu vé ciu
trac duge bdc 16 trong cong bb don sang ché québc té s6 W02008/160692 khong hoidc
s€ khong dugc du doan 1a c6 tinh chon lgc nhu céac chét e ché PKC theo sang ché.
Ngoai ra, dit li¢u trong bang 4 biéu thj ring Vi du 1 ¢6 it hoic khong c6 hoat tinh
PIM2, ma hon nita con phéan biét cic hop chit rc ché PKC theo sang ché véi cac chét
trc ché kinaza PIM da biét.

Dit li¢u ICs, dai dién cho kinaza trong va ngoai muc ti€u véi céc chét tc ché
PKC theo sdng ché dai dién bd sung dugc tom tit trong bang 5.

Bang 5. Dit licu ICs trc ché kinaza véi céc chét trc ché PKC theo sang ché.

PKC Té bao

Vi | Alpha | PKCtheta GSK3 TMDS Té bao Té bao SKMEL
du | (M) | (aM) Beta (nM) | (nM) 92.1 (M) | (nM)

1 (1,3 |28 5500 ND 141 >10.000

2 1025 |13 2,400 245 110 >10.000

4 0,13 0,3 3,100 147 71 >10.000

6 022 |21 1,300 151 261 >10.000

8 |1 16 210 240 40 3860

9 |19 |04 3,100 900 184 >10.000
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10 0,9 2,8 2,100 385 228 >10.000
13 | 1,3 0,45 2,100 763 67 >10.000
20 10,5 3,6 10.000 410 387 >10.000
21 10,25 1,2 2,100 176 12 >10.000
30 10,6 2,1 1,500 227 188 >10.000
75 10,97 | 4,7 2,400 146 108 >10.000
76 10,13 | 0,88 6,500 77 34 >10.000
77 10,13 10,36 >10.000 72 14 4430

78 10,13 10,2 3,400 41 22 7015

Céc mé hinh hiéu qua in vivo— cac nghién ctru di ghép bénh ung thu hic mac
92.1 cta cac chét trc ché PKC duoc chon loc

Chudt dugc cdy céac té bao ung thu hic mac thé dot bién GNAQ 92.1 dé kiém
tra tinh hi¢u qud in vivo cla cac chét trc ché PKC. Mbi con chudt dugce tiém dudi da
(vung néch) 5x10° té bao dugc tron trong 50L1 Matrigel va 50ul. PBS. Theo doi su
tang trudng khéi u cho dén khi khdi u dat duwogc thé tich 150-250mm>. Kich thude khbi
u, theo mm’, dwoc tinh tir: Thé tich khdi u = (w” x 1)/2 trong d6 w = chiéu rong va 1 =
chiéu dai, theo mm, cta khdi u. Khi cac khbi u da dat dén kich co yéu cau, st dung céc
hop chét thir nghiém & céc lidu dugc yéu cu va véi céac lich trinh & thé tich lidu 1a
10ml/kg. Cac dong vat dugc can hai 1an/tun va céc thé tich liéu theo d6 dugc diéu
chinh. Thé tich khdi u dugc do hai lan/tudn sir dung dung cu do caliper va cac thé tich

khoi u dugec tinh 1a Chiéu dai x chiéu réng2/2. Dir liéu in-vivo dugc tao ra cho cac chat
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trc ché PKC manh va cac chét tc ché PKC chon loc (cac vi du 2, 9) va duoc so véi
AEBO071. Cac chit trc ché PKC theo sang ché di dat duoc sy giam khéi u khi so sanh
v6i su 1am ngimg phét trién khéi u véi AEB071 & liéu nhd hon so véi liéu cia
AEBO071 ma chi dat dugc sy ngimg phat trién khéi u trong md hinh nay.

Vi du 2 giam ting sinh khéi u & di ghép ung thu hic mac 92.1 theo phwong thirc
phu thudc 1iéu, khi so sénh vdi sotrastaurin (Fig. 1). Ngoai ra, vi du 2 biéu thi su giam
dang ké lieu ding dé dat dwoc hiéu qua dugc cai thién (giam) so v6i sotrastaurin
(ngimg). Dya trén dit liéu dugc thé hién & ddy, cac hop chét theo sang ché duoc hodic
s& duoc ky vong 1a cam tmg ¢6 chon loc thodi bién khéi u trong md hinh bénh ung thu
hic mac mang cac dot bién GNAQ, ciing nhu dat dugc hiéu qua dugc cai thién (thodi
bién) so véi sotrastaurin (ngimg), nhu dugc bidu thi trong Fig. 1. Vi dy, nhu dwoc nhin
thdy trong Fig. 3, vi du 9 va vi du 10 ciing biéu thi hiéu qua dugc cai thién (thoai bién)
trong mo hinh di ghép ung thu hic mac 92.1 khi so sanh véi chét dan thudc. Theo do,
ngudi ta dy doan ring cac hop chit heo sang ché dugc hodc s& duge ky vong 1a cam
ung c6 chon loc thoai bién khdi u in vivo.

Su so sanh dir liéu dugc 1y cta chudt nhit va chudt in-vivo trong vi du 2 va
sotrastaurin (cdc bang 6 va 7) biéu thi rang vi du 2 c¢6 PK duoc cai thién so véi
sotrastaurin.

Bang 6. So sanh dit li¢u dugc ly & chudt In vivo (C57BL/6)

Liéu IV: 1 mg/kg PO: 10 mg/kg
Vidu2 AEB071
- CL (ml/phut-kg) 14 28

Vss (I/kg) 0,4 1,9

tin (h) 0,5 1,2
AUC (nmoleh /1) i.v. 2455 1209
AUC (nmoleh /1) p.o. 1377 2151
Cmax (nM) p.o. 946 688
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Tmax p-0. (h) 0,3 1,7

Oral BA (%F) 6 19

Bang 7. So sanh dit liéu dugc ly hoc & chudt nhét in vivo (Wistar-Han khong dua 6ng

dod vao co thé)

Liéu 0,3 mg/kg PO: 3 mg/kg
Vidu2 | AEB071

CL (ml/phutekg) 28 18

Vss (I/kg) 1,1 2,3

t12 (h) 0,7 1,7
AUC (nmol*h /1) i.v. 380 609
AUC (nmol<h /1) p.o. 2765 620
Cumax (nM) p.o. 756 158
Tmaxp-0. (h) 1,5 0,5

Oral BA (%F) 72 10

Céc hop chét theo sang ché dai dién mot nhém chit uc ché PKC phén t& nho
duge cai thién vé tinh chon loc véi hoat tinh chéng ung thu in-vivo va tinh chon loc da
dugc chirng minh khi so sanh véi sotrastaurin. Hon nita, cac chét rc ché PKC theo
sang ché noi chung la thé hién do manh, tap hop dic tinh PK, hép thy, dung nap da
day-rudt va tinh chon loc kinaza dugc céi thién khi so sdnh véi céc chit tc ché PKC

da biét.
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1. Hop chét c6 cong thirc II:

R3
R5b

R5¢ R5d
Jl\ P Re
NH,

R7 X R®

\
z

P
g

4

1)
hodic mudi duge dung ctia nd, trong dé:
X 1a N hodc CR;

mdi R, R?, R® va R* doc 1ap 1a H, *H, halo, hydroxy (-OH), C,.3 alkoxy, C_
haloalkyl hodc C; alkyl, Cy.3 alkyl da néu tuy y dugc thé béng hydroxyl, halo, Cy_;
alkoxSl hoac C,.; haloalkoxy;

R’ doc lap 1a H, *H, CH;, CH,F, CHF,, CF5;, CH,0H, C,; alkyl, C, alkyl da
néu tuy y dugc thé béng F, OH, C,_; alkoxy hoac C,.; haloalkoxy;

mdi R* va R*® doc 1ap 1a H, *H, C,; alkyl, C,; alkyl da néu tiy y duoc thé
béng F, OH hoidc C,_; alkoxy, hodc R va R® dugc ndi véi nhau tao thanh nhoém tao
cdu metylen hodc nhém tao cau etylen;

mdi R* va R* doc 1ap 1a H, *H, F, -OH, C,; alkoxy, C,.; alkyl, C, alkyl da
néu tuy y dugce thé béng F, OH hoic C,; alkoxy, hodc R va R duoc ndi v6i nhau
tao thanh nhom tao cau metylen, nhém tao clu etylen hodc nhém tao cau -CH,-O-;

mdi R®, R” va R® doc 1ap duoc chon tir H, *H, halo, C,_3 alkyl, C,.; haloalkyl, C;.
3 alkoxy, C,.3 haloalkoxy, C;_; xycloalkyl va heteroxyclyl 4-7 canh c6 1 dén 3 nguyén
tr khac loai dugce chon tir N, O va S, C,_; alkyl da néu tuy y duogc thé béng F, OH, C;;
alkoxy hoac Cy.; haloalkoxy; hodc

trong do R® va R® tuy y tao thanh vong heterobixyclic hodc vong carbobixyclic
no mét phan véi vong heteroaryl, vong carbobixyclic hodc vong heterobixyclic da néu

ty ¥ duoc thé bang 1 dén 3 nhém duoc chon tir: *H, halo, C;_; haloalkyl, C,.; alkoxy,
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C.3 haloalkoxy, Cs; xycloalkyl va heteroxyclyl 4-7 canh c6 1 dén 3 nguyén tir khac
loai duoc chon tr N, O va S.

2. Hop chét theo diém 1, hodc mudi dugc dung cua nd, trong 6 X 1a N va mdi R% R’
va R* d6c 1ap 13 H hoic halo.

3. Hop chét theo diém 1, hodc mudi duge dung cua no, trong d6 X la CR; va mdi R?,
R, R* va R® doc lap 13 H hodc halo.

4. Hop chét theo diém 3, hodc mubi dugc dung ctia no, trong d6 mdi R va R doc lap
duoc chon tir H, halo, C, haloalkyl, C,; haloalkoxy, C,.; xycloalkyl, morpholino,

piperidinyl va piperazinyl.

5. Hop chét theo diém 4, hoic mudi dugc dung cta nd, trong d6 R® 13 -H, *H hogc

CH;; vamdi R®*vaR® A H vamdi R* va R* 14 H.

6. Hop chét theo diém 1, trong d6 hop chit nay dwoc chon tir:
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
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3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-y1)-6-(3-(triflometyl)pyridin-
2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl1)-6-(3-clopyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flopyridin-2-
yl)pyfazin-2-carboxamit;

3 ;amino-N-(3 -(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flo-4-
metoxypyridin-2-yl)pyrazin-2-carboxamit; -
3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
flopyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-y1)-6-(3-
flopyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(2-metoxyetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
(+)3-amino-N-(3-((cis)-4-amino-3-flopiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-flopyridin-2-yl)pyrazin-2-
carboxamit;
3-amino-N-(3-((3S,4R)-4-amino-3-flopiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-etylpiperidin-1-yl)pyridin-2-yl)-6-(3-flopyridin-2-
yl)pyrazin-2-carboxamit; -
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-etoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
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3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-clo-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;

3-amino-N-(3-(4-aminopiperidin- 1-yl)-6-metylpyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;~
3-amino-N-(3-(4-aminopiperidin-1-y1)-6-metylpyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-3-metoxypiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-flo-4-
metylpyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-yl)-6-(4-etoxy-3-
flopyridin-2-yl)pyrazin-2-carboxamit;

3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-yl)-6-(4-(hydroxymetyl)-
3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit; va
3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-yl1)-6-(4-(metoxymetyl)-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;

hoac mudi duge dung cua no.

Hop chit theo diém 1, trong d6 hop chét nay dugc chon tir:
3-amino-N-(3-(4-amino-4-(etoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(ctoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-((diflometoxy)metyl)piperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin- 1-yl)pyridin-2-yl)-6-(5-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-3-flo-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
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3-amino-N-(3-(4-amino-3-flo-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-((3S,4R)-4-amino-3-flo-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit; va
3-amino-N-(3-(4-amino-3-flo-4-(2-hydroxyetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;

hozdc muoi dugc dung cia no.

8. Hop chét theo diém 1, trong d6 hop chit nay duge chon tir:
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometyl)pyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-2-
yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(metoxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-(hydroxymetyl)piperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit; va
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(4-metoxy-3-
(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit;

hodc muoi dugc dung cta no.

9. Hop chét theo diém 8, trong do hgp chét nay duogc chon tur:
3-amino-N-(3-(4-aminopiperidin-1-yl)pyridin-2-yl)-6-(3-(triflometoxy)pyridin-

2-yl)pyrazin-2-carboxamit;
3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-yl)-6-(3-

(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit; va
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3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-2-y1)-6-(3-
(triflometoxy)pyridin-2-yl)pyrazin-2-carboxamit;

hodc mudi duge dung cia né.
10.  Hop chét theo diém 8 1a 3-amino-N-(3-(4-amino-4-metylpiperidin-1-yl)pyridin-
2-y1)-6-(3-(triflometyl)pyridin-2-yl)pyrazin-2-carboxamit, hodc mudi duge dung cia

no.

11.  Dugc phim chira hop chit theo diém bat ky trong sb cac diém tir 1 dén 10, hoic

muoi duge dung clia nd, va chat mang hodc ta dugc duge dung.

12. Hop chét c6 cong thire IT:

(1)
hodc mudi duge dung ctia no, trong do:
X1a N hoac CR;

mdi R, R%, R® va R* doc 14p 1a H, *H, halo, hydroxy (-OH), C,.; alkoxy, C,
haloalkyl hodc C.; alkyl, Cy.; alkyl da néu tiy ¥ duoc thé bang hydroxyl, halo, C,.;
alkoxy hodc C;_; haloalkoxy;

R’ doc lap 1a H, *H, CH;, CH,F, CHF,, CF;, CH,0H, C,; alkyl, C,; alkyl da
néu tuy y duoc thé bang F, OH, C,.3 alkoxy hoic C_; haloalkoxy;

mdi R*® va R*® doc 1ap 1a H, *H, C,.; alkyl, C,.5 alkyl dd néu tiiy y dugc thé
b%lng F, OH hoidc Cy.; alkoxy, hodc R va R® duoc nbi voi nhau tao thanh nhém tao

cau metylen hodc nhém tao cau etylen;
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mdi R*® va R doc 14p 1a H, *H, F, -OH, C,; alkoxy, Cy alkyl, Cy alkyl da
néu tuy y dugce thé bz?mg F, OH hoédc C,.; alkoxy, hodc R* va R* dugc ndi voi nhau
tao thanh nhém tao cau metylen, nhom tao clu etylen hodc nhém tao ciu -CH,-O-;

mdi R, R” va R® doc 1ap duoc chon tir H, *H, halo, C,_3 alkyl, C.3 haloalkyl, C;.
5 alkoxy, Cy. haloalkoxy, Cs.; xycloalkyl va heteroxyclyl 4-7 canh c6 1 dén 3 nguyén
tr khac loai dugce chon tr N, O va S, C,; alkyl da néu tuy y duge thé béng F, OH, C;;
alkoxy hodc C;.3 haloalkoxy; hodc

trong d6 R® va R® tiy v tao thanh vong heterobixyclic hodic vong carbobixyclic
no mdt phan véi vong heteroaryl, vong carbobixyclic hozic vong heterobixyclic da néu
tuy y dugce thé béng 1 dén 3 nhom duoce chon tir: ’H, halo, Ci.3 haloalkyl, Cy_; alkoxy,
C1.3 haloalkoxy, Cs.; xycloalkyl va heteroxyclyl 4-7 canh c6 1 dén 3 nguyén tir khac

loai dugc chontr N, O va S;

dé sur dung trong diéu tri bénh ung thu; trong d6 bénh ung thu duge chon tir u hic t, u
4c tinh mang b dao, u lympho, u lympho té bao B 16n lan téa va ung thu khang

ibrutinib.

13. Hop chét c¢6 cong thic IT:

R3

= N R5a N R5b

R5c R5d
J‘\ G R5
NH,

R7 X R8

D
hozic mubi dugc dung ciia no, trong do:
X 1a N hoac CR;

mdi R, R%, R® va R* doc 14p 1a H, *H, halo, hydroxy (-OH), C,.; alkoxy, C;.3
haloalkyl hoac C,; alkyl, C;; alkyl da néu tuy y dugc thé béng hydroxyl, halo, C;_3
alkoxy hodc C,.3 haloalkoxy;

R’ doc lap 1a H, *H, CH;, CH,F, CHF,, CF;, CH,0H, C,; alkyl, C 3 alkyl da
néu tuy y dugce thé béng F, OH, C,_; alkoxy hodc C;_; haloalkoxy;
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mdi R*® va R doc 14p 14 H, 2H, C,.; alkyl, C,.; alkyl ndy tiy y dugc thé bang F,
OH hoic C;_; alkoxy, hodc R® va R® duoc nbi v6i nhau tao thanh nhém tao ciu
metylen hoic nhom tao cau etylen;

mdi R>® va R* doc 1ap 1a H, *H, F, -OH, C,; alkoxy, Cy alkyl, Cy alkyl da
néu tuy y dugce thé béng F, OH hodc Cy.; alkoxy, hodc R* va R duoc nbi véi nhau
tao thanh nhom tao ciu metylen, nhom tao ciu etylen hodc nhém tao ciu -CH,-O-;

mdi R®, R va R® doc 1ap duge chon tir H, 2H, halo, Cy.3 alkyl, C,_; haloalkyl, C;.
3 alkoxy, Cy.3 haloalkoxy, C;_; xycloalkyl va heteroxyclyl 4-7 canh c6 1 dén 3 nguyén
ttr khac loai dugc chon tir N, O va S, C,.; alkyl da néu tily y dugc thé bang F, OH, C,
alkoxy hodc Cy.3 haloalkoxy; hodc

trong d6 R® va R® tuy ¥ tao thanh vong heterobixyclic hodic vong carbobixyclic
no mot phan véi vong heteroaryl ndy, vong carbobixyclic hoic vong heterobixyclic da
néu tuy y duogc thé b%mg 1 d&n 3 nhém dugc chon tir: 2H, halo, C;_; haloalkyl, C;;
alkoxy, C;.; haloalkoxy, Cs_; xycloalkyl va heteroxyclyl 4-7 canh ¢6 1 dén 3 nguyén tir

khac loai dugc chon tir N, O va S;

dé str dung trong diéu tri réi loan lién quan d&én mién dich dugc chon tir bénh tir mién,

phan tmg di tmg va tir chdi ghép ma.

14.  Hop chét hoic mubi duge dung ciia n6 theo diém bét ky trong s6 cac diém tir 1
dén 10 két hop vé6i chét c6 hoat tinh diéu tri ung thu khic dugc chon tir: chit cam tmg
qua trinh chét theo churong trinh; polynucleotit; polypeptit; dugc cht; chit bit chuéce
sinh hoc; alkaloit; chét alkyl hoa; chit khang sinh chéng khéi u; chét chéng chuyén
hoa; hormon; hop chit platin; khang thé don dong duge lién hop véi dugc cht chdng
ung thu, cic doc td va/hodc nuclit phong xa; chit bién ddi dap tmg sinh hoc va
intolokin; chit thudc liéu phap mién dich dap tng; yéu t6 ting truong v& tao mau; chat
cam ung biét hoa t& bao khdi u; chit phan ung liéu phip gen; chit phan ung va
nucleotit liéu phap d6i nghia; vacxin ngira khdi u; chét trc ché hinh thianh mach méi,
va

chit diéu bién thuy thé estrogen, chit diéu bién thu thé androgen, chét diéu bién
thu thé retinoid, chét gdy doc té bao, chét chéng tang sinh, chét trc ché prenyl-protein
transferaza, chét rc ché HMG-CoA reductaza, chit rc ché HIV proteaza, chit trc ché

phién ma ngugc, va chét rc ché hinh thanh mach khac.
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Fig. 2
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Fig. 3
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