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(57) Sang ché dé cap dén mot s6 hop chat pyrazin (Cong thire I) lam chat trc ché SHP2,

chat nay duogc thé hién bang cong thirc I, viée tong hop chung va dugc st dung dé diéu tri

roi loan giy ra qua trung gian SHP2. Cu thé hon, sang ché dé cap dén dan xuit nhom di

vong duoc ngung ty hitu hiéu 1am chat (rc ché SHP2, phuong phap tao ra cac hgp chat nay

va mb ta phuong phap diéu trj rdi loan gay ra qua trung gian SHP2.
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Linh vuc ki thuat dwoc d@ cip

Séng ché d& cap dén mot s& hop chit pyrazin méi (Cong thic I, 11, 11T hodc
IV) lam chét rc ché SHP2 chét nay dugc thé hién dudi dang Cong thirc I, IT, TIT hogc
IV, viéc téng hop né va sir dung nd dé diéu tri rdi loan gy ra qua trung gian SHP2. Cu
thé hon, séng ché dé cap dén din xuét di vong dugc ngung tu hitu hiéu lam chét wrc ché
SHP2, phuong phép tao ra céc hop chit nay va phwong phap didu tri r6i loan gy ra
qua trung gian SHP2.

Tinh trang ky thuat ciia sang ché

SHP2 (Src Homolgy-2 phosphatase: phosphataza tuong ddng src-2) 1la mot
protein tyrosin phosphataza khong thu thé duoc ma hoa bdi gen PTPN11 an chira mot
vung tyrosin phosphataza cb dién va hai ving twong dong Src 2 (Src homology 2:
SH2) tan cing N va dudi tan cung C. Hai ving SH2 kiém soat dinh vi dudi t€ bao va
quy dinh chuc nang cua SHP2. O trang thai khong hoat dong, ving SH2 tin cung N s&
chin vung PTP va tinh tw dong nay dugc giam baot bing cach lién két vimg SH2 voi
céc vi tri phosphotyrosin dic hiéu trén cac thy thé hodc protein diéu hop lién quan dén
thu thé. Sy kich thich, vi du, boi cac xytokin hodc céac yéu to tang trudng dan dén viéc

tiép xtc voi vi tri xuc tac din dén hoat hoa enzym ctia SHP2.

SHP2 dugc thé hién rong rdi va tham gia vao nhiéu qua trinh tin hi€u té€ bao,
nhu Ras-Erk, PI3K-Akt, Jak-Stat, Met, FGFR, EGFR, va cac thy thé insulin va con
dudng NF-kB, trong d6 n6 déng vai trd quan trong trong sy ting sinh, biét hoa, duy tri

chu ky té bao va di chuyén.

Su ting hoat dong cta hoat tinh xic tic SHP2 gay ra bai dot bién mam hoic
soma & PTPN11 di duoc xac dinh & nhitng bénh nhin méc hdi chimg Noonan, hoi

chimg Leopard, bénh bach cau don nhan to ty xuong tudi thanh nién, hoi chimg loan
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san tiy, bénh bach ciu nguyén bao lympho cép té bao B/ung thu md bach huyét, va
bénh bach ciu tuy xuong cép. Ngoai ra, viéc kich hoat dot bién PTPN11 cling da dugc
tim thy trong cac khéi u rn, nhu ung thu phéi, bénh ung thu két trang, u hic sac t6, u
nguyén bao than kinh, caxinom té bao gan. Do do, sy hién dién cua protein SHP2 dugc
kich hoat hodc diéu hoa ting trong bénh ung thu & ngudi va cac bénh khac lam cho
SHP2 tré thanh muyc tiéu tuyét voi d& phat trién cac lidu phap méi. Cac hop chét theo

sang ché dap ung nhu ciu ciia cdc phan tir nhé nhim &rc ché hoat dong ciia SHP2.
Ban chit ky thuit ciia sang ché

Sang ché dé cap dén hop chit pyrazin di vong hitu higu lam chét Gc ché
SHP2 va for dé didu tri cac tinh trang giy ra qua trung gian SHP2. Hop chét theo

sang ché c6 ciu truc chung 1a Cong thire I hode muoi duge dung cia no:

MBbi R, ddc 1ap 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C; salkoxy
duoc thé hoic khong dugc thé, hoic -C;_alkyl dugc thé hodc khéng duogc thé;

R, 14 -H, halogen, -NH,, -CN, -OH, -NO,, -N3, carboxyl, -NHC, salkyl, -N(C;.
galkyl),, -CONH,, -CONHC_galkyl, -CON(C, ¢alkyl),, -COC,¢alkyl, -NHCOC,_alkyl,
-NC,_¢alkyl-CO-C,_galkyl, -Cy_salkoxy dugc thé hoac khong dugc thé, -Cialkyl dugc

thé hodc khong dugc thé hodc -Cs.1odi vong; hodc

R, két hop voi Ry ma lién k& v6i n6 dé tao thanh aryl ¢6 tir 6 dén 10 canh,
vong heteroaryl c6 tu 5 dén 10 canh hodc vong di vong cé tir 5 dén 10 canh, va mbi

vong thudc hé vong doc lap dugc thé tuy ¥;

Mbi Y; doc 1ap 13 N hodc CR,;

-3



34415
M&i R, doc 1ap 1a -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C,_salkoxy
duoc thé hodc khong dugc thé, hodc -C;_salkyl dugc thé hodc khong dugc thé;
R; la -H hodc -NH,;

MOdi Ry, va Ry, ddc 14p 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;_
calkoxy duoc thé hoic khong dugc thé, hoac -Cyalkyl dugc thé hodc khong duogc thé;

hoac

R4, va Ry, cling v6i nguyén tr cacbon ma cd hai chiing cung gan vao tao thanh

CO, C=NH, hoac C=N-OH;
pla0, 1,2 hodc 3;

Mbi Rs, va R, ddc 1ap 1a -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;_
calkoxy duoc thé hoac khong dugc thé, hodc -C,_galkyl dugc thé hoac khong dugc thé;

hodc

Rs, va Ry, cung vai nguyén tir cacbon ma ca hai ching cung gén vao tao thanh
di vong c6 3 dén 10 canh hoic heteroaryl ¢6 5 dén 10 canh hoic C=NRs, va Rs. 1a -H,

hoic -C;_galkyl; va mdi vong thudc hé vong ddc lap dugc thé tuy v;
qla 0,1, 2,3 hoac 4;

W 1a khéng c6 mat, -O, -S hoac -NR,,; va Ry, 1a -H, halogen, -NH,, -CN, -OH,
-NO,, carboxyl, -CO-Cy_alkyl, -CO-OC,_salkyl, -C,_alkyl-O- C,_¢alkoxy, -C;_salkoxy
duogc thé hodc khong duge thé, hoic -C_galkyl duoc thé hoic khong duogc thé;

Vong A khong c6 mit hodc vong ¢ 3 dén 10 canh;
— 1a lién két don hogc lién két doi;

Khi vong A khong c6 mat, Y, 1a CR,.Ry,, NRy, hodc O, va Y; 1a CR3.R3,,
NRj, hodc O;

Khi vong A 13 vong c6 3 dén 10 canh,
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i) Y, 12 CRy, hodc N, va Y5 12 CR;, hodc N, khi — 1a lién két don;

hoac
i)Y, 1a C,vaY;1a C, khi == 1a lién Kkét doi;

M&di Ry, va Ryp, doc 18p 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C,.
calkoxy dugc thé hoic khong duogc thé, hoac -Cyalkyl dugc thé hoic khong dugc thé;

M&di R, va Ry, doc 1ap 1a -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;.
calkoxy dugc thé hoac khong dugc thé, hoic -Cysalkyl dugc thé hoic khong dugc thé;

M>i Rg doc 1ap 1a -H, halogen, -NRg,Rgp, -CN, -OH, -NO,, oxo, =0, carboxyl,
-Cisalkoxy, -Cigalkyl, -Cigalkylen-NRg,R¢,, -Cigalkylen-O-Cygalkyl, -C;¢alkylen-
CO-ORg,, -Cisalkylen-Cyodi vong, -Cigalkylen-Cs jgheteoaryl, -C,¢alkylen-CO-
NRg.Rgy, -Cigalkylen-NRg,-CO-NRg,Rgp, -Cpgalkylen-NRg,-CO-Cygalkyl, -CO-
NRg.Rgp, -CO-CO-NRg, R, -Cs_jpcarboxyclic, -Csq0di vong, -CO-Cygalkyl, -CO-C,.
salkylen-NRg,Rgp,, -CO-NRg,-Cs_1odi vong, -CO-NRg,-C;_10di vong, -CO-Cs_40di vong, -
0-Cysalkylen-CO-0ORg,, -O-Cy_galkylen-CO-NRg,Rgp, -O-C; galkylen-NRg,Rgp, -O-Cs.
1ocarboxyclic, -O-Cs_jodi vong, -NRg,-CO-C_salkyl, -NRg,-CO-NRg,Rgp, -NRg,-CO-Cs.
oheteoaryl, -NRg,-C; ¢alkylen-NRg,Rgp, -NRg,-Cisalkylen-Cs jodi vong, -NRg,-Cy.
salkylen-Cs_joheteroaryl, -NRg,-SO,C;_galkyl, -S-C;_galkyl, -SONRg.R¢p, -SO,NRgRep,
-SO-Cyalkyl, -SO,C;_galkyl, -PO(C,alkyl),, -PO(Cy¢alkoxy),, -C;_1odi vong hodc -
Cs.joheteroaryl; mdi nhém trong sb ndy doc 1ap duoc thé thy y; van1a 0, 1,2,3,4, 5

hodc 6; hoac

‘Hai nhém lién k& Rg c6 thé két hop cung nhau dé tao thanh aryl ¢4 6 canh,
heteroaryl c6 5 canh, heteroaryl c6 6 canh, -C;_4di vong hodc -C; ¢carboxyclic, va mdi

vong thudc hé vong ddc 1ap duoc thé tuy v;

Mai Re, va Ry, doc 18p 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;.
calkoxy duogc thé hoic khong duoc thé, hodc -Cysalkyl dugc thé hoic khong dugc thé.

Sang ché con dé xuét mét sb giai phap k§ thuat duge wu tién lién quan dén hop

chét c6 Cong thic I.
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Theo mét sd phuong an ciia Cong thirc I:

Mbi R, doc 1ap 1a -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;_
calkoxy dugc thé hoac khong dugc thé, hodc duogc thé hoac khong dugc thé C,.

salkyl:

R, 1a -H, halogen, -NH,, -CN, -OH, -NO,, -Nj, carboxyl, -NHC, salkyl, -N(C,_
salkyl),, -CONH,, -CONHC,_galkyl, -CON(C,alkyl),, -COC,galkyl, -NH-CO-C,_
salkyl, -NC;_galkyl-CO-C; galkyl, -C;_salkoxy duoc thé hodc khong duge thé, -C,_galkyl

duoc thé hoic khong dugc thé hodc -Cs_jodi vong; hodc

R, két hop véi Ry ma 1ién k& v6i né dé tao thanh vong heteroaryl c6 tir 5 dén
10 canh hoac vong di vong co tur 5 dén 10 canh, va mdi vong thudc hé vong doc lap

duoc thé iy y;
M&di Y, doc 1ap 13 N hozc CR,;

Mbi R, doc 1ap 1a -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;_saikoxy _7
duoc thé hoic khong dugc thé, hodc -Cygalkyl dugc thé hoic khong dugc thé;

R; 1a -H hoac -NH,;

M&di Ry, va Ryp, doc 1ap 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;.
salkoxy duoc thé hoic khong dugc thé, hoic -Cigalkyl dugc thé hoic khéng duogc thé;

hoac

Ry, va Ry, cling voi nguyén tir cacbon ma cd hai ching cung gén vao tao thanh
CO;

pla 0,1, 2 hodc 3;

Madi Rs, va Rsy, doc 1ap 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C,.
salkoxy duoc thé hoic khong dugce thé, hoic -Cysalkyl duoc thé hoic khong duoc thé;

hodc
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Rs, va Ry, ciing véi nguyén tir cacbon ma ca hai ching cing gn vao tao thanh
di vong c6 3 dén 10 canh hoic heteroaryl c6 5 dén 10 canh; va mdi vong thudc hé

vong doc lap dugce thé tuy v;
qlal,?2,3hoic4;
W 14 khéng c6 midt, O, NR, hodc S;

R,, 1a -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -CO-C, salkyl, -CO-OC,.
salkyl, -Cygalkoxy dugc thé hoic khong dugc thé, hoic -Cjgalkyl dugc thé hodc
khong dugc thé;

Vong A khong c6 mat hodc vong cé 3 dén 10 canh;
== 12 lién két don hoc lién két dbi;

Khi V(‘mg A khf)ng co mét, Y2 Ia -CRzasz, -NRza hOaC -O, va Y3 la -CR33R3b, -
NRj3, hodc O;

Khi vong A 13 vong c6 3 dén 10 canh,

1) Y, 1a CR,, hodc N, va Y; la CRj, hodc N, khi -—— 1a lién
két don; hoic
i) Y,laC,vaY;laC,khi=—=lalién Kkét doi;
Madi R,, va Ry, ddc 14p 1a -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;_

calkoxy dugc thé hoic khong duogc thé, hoic -Cyalkyl dugc thé hoac khong duogc thé;

MOdi Rj, va Ry, ddc 1ap 14 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;
salkoxy dugc thé hodc khong dugc thé, hoic -C, galkyl duoc thé hoic khong dugc thé;

Madi Rg doc 1ap 1a -H, halogen, -NRg,R¢p, -CN, -OH, -NO,, oxo, =0, carboxyl,
-Cy_galkoxy, -Cy_galkyl, -Cy_salkylen-NRg,Rgp, -C;salkylen-O-C, salkyl, -C;_salkylen-
CO-ORg,, -Cy_galkylen-Cs._1odi vong, -C;_salkylen-Cs_joheteoaryl, -C; salkylen-CO-
NRgR¢p, -Cisalkylen-NRg,-CO-NRg,Rgp, -Cy_galkylen-NRg,-CO-Cy_galkyl, -CO-
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NRg.Rgp, -CO-CO-NRg, R, -CO-Cygalkyl, -CO-C,_galkylen-NRg,Rgp, -CO-NRg,-Cs5.
10di vong, -CO-NRg,-Cs_10di vong, -CO-Cs_¢di vong, -O-Cy salkylen-CO-ORg,, -O-C;.
salkylen-CO-NRg,Rgp, -O-Cy_salkylen-NRg.Rgp,, -O-C5_jgcarboxyclic, -NRg,-CO-C,.
¢alkyl, -NRg,-CO-NRg,Rgp, -NRg,-CO-Cs_jpheteoaryl, -NRg,-Cy_salkylen-NRg,Rep, -
NRg,-Cisalkylen-C;_1odi vong, -NRg,-C, salkylen-Cs_jpheteroaryl, -S-C, salkyl, -

SONR R, -SO;NRg,Rep, -SO-C_alkyl, -SO,Cy galkyl, -PO(Cy galkyl),, -Cs_10di vong
hoic -Cs_joheteroaryl, va mdi nhém trong sé nay doc lap dugc thé tuy y; vanla 0, 1,2,

3,4, 5hodc 6; hodc

Hai nhém lién k& Rg c6 thé két hop cing nhau dé tao thanh aryl ¢ 6 canh,
heteroaryl cé 5 canh, heteroaryl c6 6 canh, -Cs_4di vong hodc -C; ¢carboxyclic, va moi

vong trong hé vong ndy doc 14p duoc thé ty ¥;

M&di Rg, va Rg, ddc 1ap 1a -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;.
salkoxy dugc thé hoic khong dugce thé, hoic -Cialkyl dugc thé hoac khong dugc thé.

Theo mét s phuong an cta Cong thic I, mdi R, doc 1ap 13 -H; -F; -Cl; -Br; -
NH,; -CN; -OH; -NO,; carboxyl; -C;alkyl; -C;_salkoxy; -C,¢alkyl duoc thé béng
halogen, -NH,, -CN, -OH, -NO,, carboxyl, -Csalkyl hodc -C;_alkoxy; hodc -C,.
salkoxy duoc thé bang halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;_salkyl hoic -C;.
salkoxy.

Theo mét s6 phuong 4n ctia Cong thirc I, mdi R'lv doc 1ap 1a -H; -F; -Cl; -Br; -
NH,; -CN; -OH; -NO,; carboxyl; -C;_salkyl; -C;_salkoxy; -C,_¢alkyl dugc thé béng -F, -
Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carboxyl, -C1_3alky1 hodc -Cjsalkoxy; hoac -C.
salkoxy dugc thé béng -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carboxyl, -Csalkyl
hoac -C;_salkoxy.

Theo mot sb phuong 4n ctia Cong thirc I, mdi R, doc 1ap 1a -H; -F; -Cl; -Br; -
NH,; -CN; -OH; -NO,; carboxyl; metyl; etyl; propyl; isopropyl; metoxy; etoxy;
propoxy; isopropoxy; -Cj_salkyl duoc thé béng -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy;
hodc Cisalkoxy dugc thé béng -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl,
etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

-8



34415

Theo mot s6 phuong 4n ciia Cong thirc I, mdi R, doc lap 1a -H; -F; -Cl; -Br; -
NH,; -CN; -OH; metyl; etyl; propyl; isopropyl; metoxy; etoxy; propoxy; iSopropoxy;
hodc metyl duoc thé bing mot hodc nhidu nhém thé, mdi nhém ddc lap dugc chon tur -
F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl, etyl, propyl, isopropyl, metoxy,

etoxy, propoxy hodc isopropoxy.
Theo mot s6 phuong an ctiia Cong thuc I, mdi R; doc 1ap 1a -Cl, hoic -H.

Theo mot $6 phuong an cua Cong thuc I, R, 1a -H; -F; -Cl; -Br; -NH,; -CN; -
OH; -NO,; -Nj; carboxyl; -C,galkyl; -Cigalkoxy; -NHC,alkyl; -N(C,alkyl),; -
CONH,; -CONHC; galkyl; -CON(C;.galkyl),; -COCj_galkyl; -NHCOC, galkyl; -N(C,.
salkyl)-CO-Cygalkyl; -Cs.iodi vong; -Cygalkyl dugc thé bing halogen, -NH,, -CN, -
OH, -NO,, carboxyl, -C;salkyl hoic -Csalkoxy; hodc -Cjealkoxy dugc thé bang
halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C, salkyl hodc -C, salkoxy.

Theo mdt sé phuong 4n ctia Cong thirc I, R, 1a -H; -F; -CL; -Br; -NH,; -CN; -
OH; -NO,; -Nj; carboxyl; -Cysalkyl; -Cjsalkoxy; -NHC,salkyl; -N(Cysalkyl),; -
CONH,; -CONHC, jalkyl; -CON(C,.salkyl),; -COC,_zalkyl; -NHCOC,_salkyl; -N(C,.
;alkyl)-CO-Csalkyl; -Cs.0di vong; -Cyalkyl duge thé bang -F, -Cl, -Br, -1, -NH,, -
CN, -OH, -NO,, carboxyl, -C;_alkyl hodc -C,_salkoxy; hodc -C, galkoxy dugc thé béng
-F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C;_salkyl hoac -C,_jalkoxy.

Theo mdt sé phuong 4n ciia Cong thire I, R, 1a -H; -F; -Cl; -Br; -NHy; -CN; -
OH; -NO,; -Nj;; carboxyl; metyl; etyl; propyl; isopropyl; metoxy; etoxy; propoxy;
isopropoxy; -NHCH3; -N(CH3),; -CONH,; -CONHCH3;; -CON(CHs),; -COCHj;; -NH-

NN AN ANy
COCH;: -N(CH;)-COCHj; Q; O; (0. LN ¢ alkyl dugc thé
béng -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl, etyl, propyl, isopropyl,
metoxy, etoxy, propoxy hodc isopropoxy; hodc C;_jalkoxy dugc thé bang -F, -Cl, -Br, -
NH,, -CN, -OH, -NO,, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy,

propoxy hodc isopropoxy.

Theo mot sb phuong an cuia Cong thuc I, R; 1a -H; -F; -Cl; -Br; -NH,; -CN; -
OH; -NO,; carboxyl; metyl; etyl; propy1; isopropyl; metoxy; etoxy; propoxy;
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isopropoxy; hodc metyl duoc thé béng mét hodc nhidu nhém thé, mdi nhém doc 1ap
dugc chon tu -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl, etyl, propyl,

isopropyl, metoxy, etoxy, propoxy hodc 1sopropoxy.
Theo mdt sd phuong an cua Cong thuc I, R; 1a -NH,.

Theo mdt s6 phuong an ctia Cong thirc I, R, két hop véi Ry ma lién k& véi nd
dé tao thanh vong heteroaryl c6 tir 5 dén 10 canh hodc vong di vong c6 tir 5 dén 10
canh, va mdi vong thudc hé vong doc 1ap duoc thé tuy v v6i halogen, -NH,, -CN, -OH,
-NO,, carboxyl, oxo, =0, -CONH,, -C,_alkoxy dugc thé hoac khong dugc thé, -C,.
salkyl duoc thé hodc khong duoc thé, -c1_6au<y1en-o-cl_ga1ky1, -C,¢alkylen-COOH, -
C,.¢alkylen-NHCONH,, -CO-N(C4alky),, -Ciealkylen-NHCO-C,alkyl, -CO-CO-
N(C,.salkyl),, -CO-C;galkyl, -SONH,, -SO,NH,, -SOCHj3, -SO,CHj3, -Cs.0di vong
hoac -Cs_gheteroaryl.

Theo mdt sb phuong an cia Cong thirc I, R, két hop v6i R, ma lién ké v6i nd
dé tao thanh heteroaryl c6 5 canh, heteroaryl c6 6 canh, heteroaryl c6 7 canh,
heteroaryl c6 8 canh, heteroaryl c6 9 canh, di vong cé 5 canh, di vong c6 6 canh, di
vong ¢6 7 canh, di vong c6 8 canh hodc di vong c6 9 canh; va mdi nhém trong sb
heteroaryl hoac di vong chtta 1 hodc 2 nguyén tr khac loai dlfo’c chon tir N hoac O; va
mdi vong thudc hé vong doc 1ap dugc thé tuy y voi -F, -Cl, -Br, -1, -NH,, -CN, -OH, -
NO,, carboxyl, oxo, =0, -CONH,, Cl-3alkoxy dugc thé hoac khong dugc thé, C1-
3alkyl duoc thé hoiic khong duge thé, -C;_salkylen-O-C_salkyl, -C;_salkylen-COOH, -
C1.alkylen-NHCONH,, -CO-N(Cysalky),, -C;salkylen-NHCO-C,_alkyl, -CO-CO-
N(Cyalkyl),, -CO-C;.salkyl, -SONH,, -SO,NH,, -SOCH; hodc -SO,CHs.

Theo mdt s& phuong 4n ciia Cong thirc I, R, két hop véi R ma lién ké véi nd
dé tao thanh heteroaryl c6 5 canh, heteroaryl c6 6 canh, heteroaryl ¢6 7 canh,
heteroaryl ¢6 8 canh, di vong c6 5 canh, di vong c6 6 canh, di vong c6 7 canh hodc di
vong c6 8 canh; va mbi nhom trong sé heteroaryl hodc di vong chira 1 nguyén tir khac
loai dugc chon tir N hodc O; va mdi vong thudc hé vong ddc 1ap dugc thé tuy y voi -F;
-Cl; -Br; -NH,; -CN; -OH; -NO,; carboxyl; oxo; =0; -CONH,; metyl; etyl; propyl;
isopropyl; metoxy; etoxy; propoxy; isopropoxy; -CH,OCHs;; -CH,COOH; -
CH,NHCONH,; -CON(CH;),; -CH,NHCOCHj;; -CO-CON(CHj),; -COCHj;; -Ci.
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;alkyl duoc thé bing halogen, -NH,, -CN, -OH, -NO, hogc carboxyl; hodc -C;_salkoxy
duoc thé bé‘mg halogen, -NH,, -CN, -OH, -NO, hodc carboxyl.

Theo mot s6 phuong 4n caa Cong thirc I, R, két hop véi R; ma lién k& véi né

d8 tao thanh di vong ¢6 5 canh, va tiy ¥ dugc thé bang -F hoidc -COCH.

Theo mdt sb phuong an cua Cong thic I, R, va R 1a lién ké V(’ﬁ nhau, cung
v6i vong thom ma ching gin vao tao thénhoj/r\gi.

Theo mdt sé phuong 4n ctia Cong thirc I, mdi Y, dc 14p 12 N hodc CH.

Theo mot sb phuong 4n ctia Cong thirc I, mdi Ry, va Ryy doc 14p 12 -H, -F, -Cl,
-Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C;_salkoxy dugc thé hoic khong dugc thé,
hodc -Cy_galkyl dugc thé hoac khong duoc thé; hoic Ru, va Ry, cling v6i nguyén tir

cacbon ma c4 hai ching cling gén vao tao thanh C=0, C=NH, hogc C=N-OH.

Theo mdt sd phuong an cua Cong thuc I, mdi Ry, va Ryp doc 1ap 13 -H; -F; -CI;
-Br; -NH,; -CN; -OH; -NO,; carboxyl; -Csalkyl; -C;salkoxy; -C;alkyl duoc thé
bang -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carboxyl, -C;salkyl hodc -C,_alkoxy;
hodc C;_alkoxy dugc thé béng -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carboxyl, -C;.
salkyl hoidc -C;_salkoxy; hodc Ry, va Ry, cling v6i nguyén tir cacbon ma ca hai chung

cling gin vao tao thanh C=0.

Theo mdt sb phuong an ctia Cong thire I, mdi Ry, hoidc Ry, doc 1ap 1a -H; -F; -
Cl; -Br; -NH,; -CN; -OH; -NO,; carboxyl; metyl; etyl; propyl; isopropyl; metoxy;
etoxy; propoxy; isopropoxy; Cj_salkyl dugc thé bing -F, -Cl, -Br, -NH,, -CN, -OH, -
NO,, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc
isopropoxy; hodc C;salkoxy dugc thé bang -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy;
hodc Ry, va Ry, cling vGi nguyén t cacbon ma ca hai chiung cung gén vao tao thanh

C=0.
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Theo mot sb phuong an cia Cong thuc I, mdi Ry, va Ry, doc 14p 13 -H, -NH,, -
OH, metyl, etyl, metoxy, etoxy; hodc Ry, va Ry, cing v6i nguyén tir cacbon ma ca hai

chung cing gin vio tao thanh C=0.
Theo mdt s6 phuong 4n ciia Cong thirc I, p 12 0, 1, 2 hodc 3.

Theo mot $6 phuong an cia Cong thuc I, mdi Rs, va Ry, doc 1ap 1a -H; -F; -CI;
-Br; -I; -NH,; -CN; -OH; -NO,; carboxyl; -C;alkyl; -C,_jalkoxy; -C,salkyl duoc thé
b%mg -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C;salkyl hodc -C,_;alkoxy;
hoac -Cy_¢alkoxy dugc thé béng -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C;_
salkyl hodc -Cysalkoxy; hodcRs, va Rs, cing véi nguyén tir cacbon ma ca hai ching
cung gén vao tao thanh di vong c6 3 canh, di vong cd 4 canh, di vong c6 5 canh, di
vong c6 6 canh, di vong c6 7 canh, di vong cé 8 canh, di vong c6 9 canh, heteroaryl c6
5 canh, heteroaryl c6 6 canh, heteroaryl c6 7 canh, heteroaryl c6 8 canh hodc
heteroaryl ¢6 9 canh; va mdi nhém trong s6 di vong hoic heteroaryl chita 1 hodc 2
nguyén tir khac loai dugc chon tir N hodc O; va mdi vong thudc hé vong doc 1ap duge
thé tiy ¥ v6i -H, -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carboxyl, dugc thé hodc
khong dugc thé -C,salkoxy, hodc -C_salkyl dugc thé hoac khong duogc thé.

Theo mdt sd phuong an cia Cong thirc I, mdi Rs, hoic Ry, doc 1ap 1a -H, -
NH,, -OH, metyl, etyl, metoxy hodc etoxy; hodc Rs, va Rsp, cling véi nguyén tir cacbon
ma ca hai chiung ciing gin vio tao thanh di vong c¢6 3 canh, di vong ¢ 4 canh, di vong
c6 5 canh, di vong c6 6 canh, heteroaryl c¢6 5 canh hodc heteroaryl c6 6 canh; va mbi
nhém trong sb di vong hodc heteroaryl chira 1 nguyén tir khac loai dugc chon tir N
hoac O.

Theo mot sb phuong an cua Cong thuc I, mdi Rs, hodc Rs, ddc 1ap 1a -H hoic
-NHo,.

Theo mdt s6 phuong 4n ciia Cong thirc I, W 12 khong c6 mat, O, hodc NR,.

Theo mdt sb phuong 4n ctia Cong thirc I, W 1a NRw, va Ry, 1 -H, -F, -Cl, -Br,
-1, -NH,, -CN, -OH, -NO,, carboxyl, -CO-Cy_alkyl, -COOC,_;alkyl, -C,_3alkyl-CO-C;.
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salkyl, -Cysalkoxy dugc thé hoic khong dugce thé, hodc -Cjsalkyl dugc thé hoic
khong duoc thé.

Theo mot sb phuong 4n cia Cong thirc I, W 13 NRw, va Ry, 13 -H; -F; -CI; -Br;
-NH,; -CN; -OH; -NO,; carboxyl; metyl; etyl; propyl; isopropyl; metoxy; etoxy;
propoxy; isopropoxy; metyl-CO- metyl; -C,_jalkyl duoc thé bang -F, -Cl, -Br, -NH,, -
CN, -OH, -NO,, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc
isopropoxy; hodc C,salkoxy dugc thé bang -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Theo mdt sé phuong 4n ctia Cong thirc I, vong A 13 aryl ¢ 6 canh, aryl c6 7
canh, aryl c6 8 canh, aryl co 9 canh, aryl c6 10 canh; heteroaryl cé 5 canh, heteroaryl
cd 6 canh, heteroaryl c6 7 canh, heteroaryl c6 8 canh, heteroaryl cé 9 canh, heteroaryl
¢ 10 canh; di vong c6 3 canh, di vong c6é 4 canh, di vong c6 5 canh, di vong cb 6
canh, di vong cé 7 canh, di vong c6 8 canh, di vong cé 9 canh, di vong cé 10 canb;
carboxyclic ¢6 3 canh, carboxyclic c6 4 canh, carboxyclic c6 5 canh, carboxyclic c6 6
canh, carboxyclic ¢6 7 canh, carboxyclic cé 8 canh, carboxyclic c6 9 canh hodc
carboxyclic ¢6 10 canh; va mdi nhém trong sb heteroaryl chira 1, 2 hodc 3 nguyén tir
khac loai dugc chon tir N, O hodc S; mdi nhém trong s6 di vong chirta 1, 2 hoac 3

nguyén tr khac loai dugc chon tir N hodc O.

Theo mdt sé phuong 4n ctia Cong thirc I, vong A 13 aryl ¢6 6 canh, aryl ¢6 7
canh, aryl cé 8 canh; heteroaryl c6 5 canh, heteroaryl cé 6 canh, heteroaryl cé 7 canh,
heteroaryl c6 8 canh; di vong c6 3 canh, di vong c6 4 canh, di vong c¢6 5 canh, di vong
cd 6 canh, di vong c6 7 canh, di vong cd 8 canh; carboxyclic cé 3 canh, carboxyclic c
4 canh, carboxyclic ¢ 5 canh, carboxyclic c6 6 canh, carboxyclic c6 7 canh hodc
carboxyclic ¢6 8 canh; va mbi nhém trong sd heteroaryl chira 1 hodc 2 nguyén tir khac
loai dugc chon tir N, O hodc S; mdi nhém trong sb di vong chira 1 hoac 2 nguyén tr

khac loai dugc chon tir N hoac O.

NH
%J> %N ,1 %ID,

Theo mdt s6 phuong 4n ctia Cong thiic I, vong A 13
e T 2 I N S B S SN
%‘l‘j, ,ED, YED’ }LD, 'E@’ }JD’ g@) A@) ES’ }LQ, }1@, 516,
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Theo mot s6 phuong an cia Cong thirc I, vong A 1a "1]> B D D “LL
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hodc- N

Theo mdt s6 phuong an cia Cong thic I, Y, 14 CRy, hodc N, va Y3 1a CRs,
hodc N.

Theo mot sb phuong an cua Cong thic I, Y, 1a CR,, va Y5 1a CR;,.
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Theo mét sd phuong an ctia Cong thuc I, mdi Ry, va Ry, ddc 14p 13 -H; -F; -CI;
-Br; -NH,; -CN; -OH; -NO,; carboxyl; -C,salkyl; -Cy_alkoxy; -C,salkyl duoc thé
bﬁng -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C;salkyl hodc -C,_salkoxy;
hoic -C; galkoxy dugc thé bang -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C;_
salkyl hodc -C;_salkoxy.

Theo mot s6 phuong an ctia Cong thurc I, mdi Ry, va Ry, ddc 14p 12 -H; -F; -Cl;
-Br; -NH,; -CN; -OH; -NO,; carboxyl; metyl; etyl; propyl; isopropyl; metoxy; etoxy;
propoxy; isopropoxy; -C;salkyl dugc thé béng -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy;
hodc -C; salkoxy duogc thé bang -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl,
etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Theo mot ) phuong an cta Cong thirc I, mdi Ry, va Ry, ddc 14p 1a -H hoic

metyl.
Theo mot s6 phuong an ctia Cong thic I, Ry, 13 -H hodc metyl, va Ry, 1a -H.
Theo mdt sb phuong an ctia Cong thirc I, Ry, va Ry, are ca hai -H.

Theo mét sd phuong an ctia Cong thuc I, Y, 1a CH hodc N, va Y3 1a CH hodc

Theo mdt sé phuong 4n ctia Cong thirc I, Y, 1a CH, va Y; 1a CH.
Theo mét s& phuong 4n ctia Cong thirc I, Y, 1a CH, va Y3 1a N.
Theo mdt sb phuong 4n ctia Cong thirc I, Y, 1a N, va Y3 1a CH.

Theo mot sé phuong 4n ctia Cong thic I, mdi R, va Ry, ddc 1ap 12 -H, -F, -Cl,
-Br, -NH,, -CN, -OH, -NO,, carboxyl, -C;alkyl, -C,_;alkoxy, hodc -C,_salkyl hodc -
C¢alkoxy dugc thé bang -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C,_salkyl
hoac -C;_;alkoxy.

Theo mot sb phuong an cia Cong thirc I, mdi R, va Ryp doc 1ap 13 -H.
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Theo mdt s6 phuong an ctia Cong thire I, mdi Ry doc l1ap 1a -H, -F, -Cl, -Br, -1,
-NRg.Rgp, -CN, -OH, oxo, =0, carboxyl, -C_salkoxy, -Cy_galkyl, -C;_galkylen-NRg,Rgp,
-C,¢alkylen-O-Cygalkyl, -Cjgalkylen-CO-ORg,, -C;galkylen-Csodi vong, -C,.
calkylen-Cs joheteoaryl, -Cyalkylen-CO-NRgRep, -Cysalkylen-NRg-CO-NRgRep, -
Cisalkylen-NRg,-CO-Cy_galkyl, -CO-NRg,Rgp,, -CO-CO-NRgRep, -CO-Cysalkyl, -CO-
Cisalkylen-NRgRg,, -CO-NRg,-Cs.1odi vOong, -CO-NRg,-Csqodi vong, -CO-Csodi
vong, -O-Cy_galkylen-CO-ORg,, -O-C_alkylen-CO-NRg,Rep, -O-C;_galkylen-NRg,Rep,
-0-Cs_jpcarboxyclic, -NRg,-CO-Cygalkyl, -NR4,-CO-NRg, R, -NRg,-CO-Cs.
oheteoaryl, -NRg,-Csalkylen-NRg,Rep, -NRg,-Cigalkylen-Cs jodi vong, -NRg,-Ci.
salkylen-Cs_jgheteroaryl, -S-Cy_alkyl, -SO;NRg.Rep, -SO,Cy galkyl, -PO(CHjs),, -Cs_jodi
vong hoic -Cs_oheteroaryl, v mdi nhém trong s6 nay doc lap duge thé tuy ¥ -F, -Cl, -
Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, dugc thé hodc khong dugc thé -C,.
;alkoxy, hodc duge thé hodc khong dugc thé -C_salkyl; hoic hai nhém lién ké Re c6
thé két hop cing nhau dé tao thanh aryl c6 6 canh; carboxyclic ¢6 3 canh, carboxyclic
cd 4 canh, carboxyclic ¢6 5 canh, carboxyclic c6 6 canh; heteroaryl c6 5 canh,
heteroaryl c6 6 canh; di vong c6 3 canh, di vong c6 4 canh, di vong c6 5 canh hodc di
vong ¢ 6 canh; va va mdi nhém trong s6 heteroaryl hoic di vong chira 1, 2, 3 hoic 4
nguyén tr khac loai dugc chon tir N, O hodc S; va mdi vong trong hé vong nay doc 1ap
duoc thé tuy v voi halogen, -NH,, -CN, -OH, -NO,, =0, oxo, carboxyl, -CONH,, -
PO(Cy.alkyl),, -Cy_galkoxy dugc thé hodc khéng duogc thé hoic -Cyalkyl dugc thé
hodc khong duoc thé.

- Theo mot s6 phuong 4n cia Cong thirc I, mdi Ry doc 14p 1a -H, -F, -Cl, -Br, -
NRgaRgp, -CN, -OH, oxo, =0, carboxyl, -C_salkoxy, -Cy_ealkyl, -C;_salkylen-NRg,Rep, -
Cisalkylen-O-C,¢alkyl, -Cjgalkylen-CO-ORg¢,, -Cjgalkylen-Cs odi vong, -C;.
salkylen-Cs_jgheteoaryl, -Cqgalkylen-CO-NRgRep, -Cigalkylen-NRg,-CO-NRgRgp, -
CO-NRg.R4, -CO-CO-NRgRgp, -CO-Cjalkyl, -CO-NRg,-Cs_10di vong, -CO-Cs_odi
vong, -O-Csjocarboxyclic, -NRg,-CO-Cigalkyl, -NRg,-CO-NRgRep, -NRg-Ci.
salkylen-NRg,Rgp, -NRg,-Ci_salkylen-Cs_1odi vong, -S-Cealkyl, -SO,NRgRep, -SO,C;.
salkyl, -Cs_jodi vong hodc -Cs_jpheteroaryl, va mdi nhém trong sb nay doc lap duoc thé
tuy y -F, -Cl, Br, -NH,, -OH, carboxyl, oxo, =0, metyl, etyl, propyl, isopropyl,
metoxy, etoxy, propoxy hodc isopropoxy; hodc hai nhém lién k& Rg c6 thé két hop
cing nhau dé tao thanh aryl c6 6 canh; carboxyclic ¢6 5 canh, heteroaryl c6 5 canh
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hodc di vong c6 5 canh; va mdi nhém trong sb heteroaryl hodc di vong chura 1, 2 hodc
3 nguyén tir khac loai duoc chon tir N, O hodc S; va mdi vong trong hé vong ndy doc
lap duogc thé tuy y véi -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, =0, oxo, carboxyl, -
CONH,, -PO(CHsj),, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc

1SOpPropoxy.

Theo mét sd phuong an cua Cong thire I, mdi Rg ddc 1ap 13 -H, -F, -Cl, -Br, -
NRg.Rep, -CN, -OH, oxo, =0, carboxyl, -C;_jalkoxy, -C,_salkyl, -C;_salkylen-NRg4,Rgp, -
Ciaalkylen-O-Cy_salkyl, -Cy_salkylen-CO-ORg,, -C;_jalkylen-Cs_¢di vong, -C;_salkylen-
Csgheteoaryl, -Cjsalkylen-CO-NRg.Rg,, -Cisalkylen-NRg,-CO-NRg,R¢,, -CO-
NRg.Rgp, -CO-CO-NRg,Rgp, -CO-Cyalkyl, -CO-NRg,-Cs¢di vong, -CO-Cs¢di vong, -
0O-Csgcarboxyclic, -NRg,-CO-Cjgalkyl, -NRg,-CO-NRgRg,, -NRg,-Cj_zalkylen-
NRg.Rgp, -NRg,-Cigalkylen-C;¢di vong, -S-Ciialkyl, -SO,NRg.Rgp, -SO,Cyzalkyl, -
Cs.¢di vong hodc -Cs_gheteroaryl, va mdi nhém trong sb nay doc 1ap duoc thé tuy v véi
mot hodc nhidu nhém thé, méi nhém doc 14p dugc chon tir -F, -Cl, -Br, -NH,, -OH,
carboxyl, oxo, =0, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc
isopropoxy; hodc hai nhém lién k& Rg c¢6 thé két hop ciing nhau dé tao thanh aryl c6 6
canh; carboxyclic ¢6 5 canh, heteroaryl cé 5 canh hodc di vong c6 5 canh; va mdi
nhém trong sé heteroaryl hodc di vong chira 1, hodc 2 nguyén tir khac loai dugc chon
tir N, O hoidc S; va mdi vong trong hé vong nay doc 14p dugc thé tuy ¥ véi mot hodc
nhiéu nhém thé, mdi nhém ddc 1ap duge chon tir -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
=0, oxo, carboxyl, -CONH,, -PO(CH;),, metyl, etyl, propyl, isopropyl, metoxy, etoxy,

propoxy hodc isopropoxy.
Theo mét sb phuong an ctia Cong thue I, mbi Rg doc lap 1a -F, -Cl, -Br, =0, -

0 _ .
OH, -CN, -NH,, *ox, -CHj, gé CF,, K™ _OCH,, -SCH;, -SOCH;, -SO,CH, -
o o (0

eV 3
PO(CH,),, -PO(OC,H;),, -NHSO,CHs, -C(O)NH,, * ", >, -NHCOCHS;,

/
H N

S +° IEEN N RN Ay
3 mconticr, 0, 10 e w0 T W,

3 b

-17-



34415

N
NH
>

= Y Y 2 r 2 \
’NG hodc hai nhom lién ké Rg cé thé két hgp cung nhau dé tao thanh m,i[

¥
hoidc, /‘g@ .

Theo mot sé phuong an ctia Coéng thiuc I, mdi Ry doc 1ap 13 metyl, etyl,

=0, oxo, -OH, -CN, -NH,, -Cl, -Br, -CF3, -OCF3, -SO,NH,,

1sopropyl, metoxy, etoxy,
0 0
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¥ NH . /)NH
o N hodc § , va mdi nhom trong sd vong A ddc 1ap dugc thé tuy ¥ véi

mt hogc nhiéu nhém khacRs.
Theo mét s& phuong 4n ctia Cong thic I, n 13 0, 1, 2 hodc 3.

Theo mdt sd phuong 4n cia Cong thire I, mdi R, va Rg;, doc lap 1a -H; -F;- CI;
-Br; -NH,; -CN; -OH; -NO,; carboxyl; -Cisalkyl; -C,jalkoxy; -Cisalkyl dugc thé
béng halogen, -NH,, -CN, -OH, -NO,, -carboxyl, -C,salkyl hodc -C,salkoxy; hodc -
Ciialkoxy duogc thé béng halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C,salkyl hodc -
Ci.zalkoxy.

Theo mot s6 phuong an cia Cong thuc I, mdi R, va Re;, doc lap 1a -H; -F; -Cl;
-Br; -NH,; -CN; -OH; -NO,; carboxyl; metyl; etyl; propyl; isopropyl; metoxy; etoxy;
propoxy; isopropoxy; -C,salkyl duoc thé béng -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy;
hodc -C,_jalkoxy dugc thé béng -F, -Cl, Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl,
etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Theo mdt s6 phuong én cia Cong thurc 1, mdi R, va Rg, doc lap 1a -H; -F; -CI;
-Br; -NH,; -CN; -OH; carboxyl; metyl; etyl; isopropyl; metoxy; metyl dugc thé bang -
F, -Cl, -NH,, -OH, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy
hodc isopropoxy; etyl dugc thé b%lng -F, -Cl, -NH,, -OH, carboxyl, metyl, etyl, propyl,
isopropyl, metoxy, etoxy, propoxy hodc isopropoxy; hodc propyl duoc thé bang -F, -
Cl, -NH,, -OH, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc

1SOPropoxy.

Theo mét sé phuong 4n ciia Cong thirc I, mdi Re, va R, doc 1ap 13 -H, -CH;, -
OH, hodc -CH,CH,OH.
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Theo mdt sb phuong an cta Cong thirc I, hop chét c6 Cong thirc II:

II

R; 1a -H hoac -NH,;

Madi Ry, hodc Ry, doc 14p 12 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -
Ci¢alkoxy dugc thé hoic khong duogc thé, hoic -Cisalkyl dugc thé hoic khong dugc

thé; hoic

Ry, va Ryp cling v6i nguyén tir cacbon ma ca hai chiing cling gin vio tao thanh
C=0, C=NH, hodc C=N-OH;

pla0, 1,2 hodc 3;

Mbi Rs, hodc Rs, doc 1ap 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -
Cisalkoxy duoc thé hoic khong duogc thé, hoic -Cygalkyl dugc thé hoic khong dugc

thé; hoac

Rs, va Ry, cing vdi nguyén tir cacbon ma ca hai ching cung gin vao tao thanh
di vong co6 3 dén 10 canh hodc heteroaryl ¢6 5 dén 10 canh; va mdi vong thudc hé

vong doc lap dugc thé tuy §;
qla0,1, 2, 3 hodc 4;
Vong A khoéng c6 mat hodc vong c6 3 dén 10 canh;
— 12 lién két don hodc lién két doi;

Khi vong A khong c6 mat, Y, 1a CR,,Ry,, NRy, hodc O, va Y; 1a CR;,R3p,
NRj, hodc O;

-21-



34415

Khi vong A 13 vong ¢6 3 dén 10 canh, va,
i) Y,la CRy, hoic N, va Y; 1a CRj, hodc N, khi — 13 lién két don; hoic
ii) Y, 12 C, va Y5 13 C, khi == 14 lién két doi;

Madi R,, va Ry, doc 1ap 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C.
calkoxy dugc thé hoac khong dugc thé, hodc -C 1.salkyl dugc thé hoic khong dugc thé;

MB5i R, va Ry, ddc 14p 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;.
salkoxy dugc thé hoic khong duogc thé, hodc -Cy_galkyl dugc thé hodc khong dugc thé;

M&di Rg ddc 1ap 1a -H, halogen, -NRg,Rgp, -CN, -OH, -NO,, oxo, =0, carboxyl,
-C,¢alkoxy, -Cigalkyl, -Cigalkylen-NRg.Rgp,, -Cisalkylen-O-C,galkyl, -C; ¢alkylen-
CO-ORg,, -Cigalkylen-Csqodi vong, -C;galkylen-Cs oheteoaryl, -C,g¢alkylen-CO-
NRgRe,, -Cigalkylen-NRg,-CO-NRgRgp,  -Cgalkylen-NRg,-CO-Cgalkyl, -CO-
NRgRgp, -CO-CO-NRg,R¢,, -CO-Cjalkyl, -CO-Cy_galkylen-NRg,Rgp, -CO-NRg,-Cs.
10di vong, -CO-NRg,-C3_1odi vong, -CO-Cs_odi vong, -O-Cy_salkylen-CO-ORg,, -O-C,.
¢alkylen-CO-NRgR¢,, -O-Cigalkylen-NRg,Rg,, -O-Csjgcarboxyclic, -NRg,-CO-C,.
galkyl, -NRg;-CO-NRg,Rgp, -NRg,-CO-Cs_jpheteoaryl, -NRg,-Csalkylen-NRgRgp, -
NRg,.-Cisalkylen-Caqodi  vong, -NRg,-Cigalkylen-Cs joheteroaryl, -S-C,galkyl, -
SONRg,Rg,, -SO,NRg, R4, -SO-Cygalkyl, -SO,-C,alkyl, -PO(C,alkyl),, -Cs.odi
vong hoic -Cs._joheteroaryl, va mdi nhém trong s6 nay doc lap duge thé thy §; van 1a
0, 1, 2 hodc 3; hodc hai nhém lién k& Rg c6 thé két hop cing nhau dé tao thanh aryl ¢6
6 canh, heteroaryl c6 5 canh, heteroaryl c6 6 canh, -C;_¢di vong hodc -C; ¢carboxyclic,

va mdi vong trong hé vong nay doc lap dugc thé tuy v;

M3i Rg, va Ry, doc 14ap 13 -H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;.
salkoxy dugc thé hoic khong duogc thé hoac -Cysalkyl dugc thé hoic khong dugc thé.

Theo mot sb phuong 4n ciia Cong thirc II, mdi Ry, hoic Ry, doc 1ap 13 -H,
halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C,_salkoxy duoc thé hoic khong dugce thé,
hodc -Calkyl dugce thé hoic khong dugc thé; hoic Ry, va Ry, cung véi nguyén tu

cacbon ma ca hai ching cliing gén vao tao thanh C=0.
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Theo mot sb phuong én ctia Cong thuac 1, mdi Ry, hoiic Ry, doc 14p 13 -H; -F; -
Cl; -Br; -NH,; -CN; -OH; carboxyl; metyl; etyl; metoxy; etoxy; metyl dugc thé béng -
F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl, etyl, metoxy hodc etoxy; etyl
dugc thé béng -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl, etyl, metoxy hodc
etoxy; metoxy duogc thé bang -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl,
etyl, metoxy hodc etoxy; hodc etoxy dugc thé béng -F, -Cl, -Br, -NH,, -CN, -OH, -
NO,, carboxyl, metyl, etyl, metoxy hodc etoxy; hodc R4, va Ry, ciing véi nguyén tir

cacbon ma ca hai chung ciing gin vao tao thanh C=0.
Theo mot s6 phuong an ctia Cong thire II, p 14 0, 1 hoic 2.

Theo mét s6 phwong 4n ciia Cong thire II, mdi Rs, va R, doc lap 1a -H; -F; -
Cl; -Br; -NH,; -CN; -OH; carboxyl; -C,_salkyl;- C;.salkoxy; -C_salkyl dugc thé bing -
F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, carboxyl, -C;_salkyl hodc -C,_3alkoxy; hodc -C;_
salkoxy duogc thé bang -F, -Cl, -Br, -I, -NH,, -CN, -OH, -NO,, carboxyl, -C,_salkyl
hodc -Cy_salkoxy; hodc Rs, va Rs, cung v6i nguyén tir cacbon ma cd hai chiing cung
gan vao tao thanh di vong c6 3 canh, di vong c6 4 canh, di vong ¢6 5 canh hodc di
vong cé 6 canh; va mdi nhém trong s6 di vong chtra 1 hoic 2 nguyén tir khac loai
duoc chon tir N hoic O; va mdi vong trong hé vong nay doc 1ap duge thé tuy ¥ voi -F,

-Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, -C;_salkyl, hodc -C;_¢alkoxy.

Theo mot sb phuong an ctia Cong thirc 11, mdi Rs, hodc Rsy, doc 1ap 1a -H; -Cl;
-Br; -NH,; -OH; carboxyl; metyl; etyl; metoxy; etoxy; metyl dugc thé béng -F, -Cl, -
Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl hodc metoxy; etyl dugc thé bang -F, -Cl, -
Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl hodc metoxy; metoxy dugc thé béng -F, -
Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl hodc metoxy; hodc etoxy dugc thé
béng -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, metyl hodc metoxy; hodc Rs, va

Ry, cung véi nguyén tir cacbon ma céd hai ching cung gan vao tao tha HP ,va*Cla

nguyén tr cacbon ma Rs, va Ry, gan vao.

Theo mét s phuong 4n ciia Cong thirc II, vong A 13 aryl ¢6 6 canh, aryl c6 7
canh, aryl cé 8 canh, aryl c6 9 canh; heteroaryl c6 5 canh, heteroaryl c6 6 canh,
heteroaryl c¢6 7 canh, heteroaryl cé 8 canh, heteroaryl c6 9 canh; di vong cé 3 canh, di
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vong ¢ 4 canh, di vong cd 5 canh, di vong c6 6 canh, di vong cé 7 canh, di vong cé 8
canh, di vong c6 9 canh; carboxyclic cé 3 canh, carboxyclic c6 4 canh, carboxyclic c6
5 canh, carboxyclic c6 6 canh, carboxyclic c6 7 canh, carboxyclic c6 8 canh hodc
carboxyclic ¢6 9 canh; va mdi nhém trong sb heteroaryl chira 1, 2 hodc 3 nguyén tir
khéc loai dugce chon tir N, O hodc S; mdi nhém trong sb di vong chira 1, 2 hodc 3

nguyén tir khac loai dugc chon tir N hodc O.

Theo mét sb phuong 4n ctia Cong thirc II, vong A 13 aryl ¢6 6 canh, aryl c6 7
canh, aryl cé 8 canh; heteroaryl cé 5 canh, heteroaryl c6 6 canh, heteroaryl c6 7 canh,
heteroaryl c6 8 canh; di vong ¢6 3 canh, di vong c6 4 canh, di vong cé 5 canh, di vong
cb 6 canh, di vong c6 7 canh, di vong c6 8 canh; carboxyclic c6 3 canh, carboxyclic c
4 canh, carboxyclic c6 5 canh, carboxyclic cé 6 canh, carboxyclic c6 7 canh hodc
carboxyclic ¢6 8 canh; va mdi nhém trong s6 heteroaryl chira 1 hozc 2 nguyén tir khac
loai dugc chon tir N, O hodc S; mdi nhém trong s6 di vong chira 1 hodc 2 nguyén tir

khéc loai dugc chon tir N hodc O.

Theo mot s6 phuong 4n cua Cong thire I, vong A 1a EJ\/ %N ijj) ::DNH
ﬁpmﬂﬁmmbmbpb
EE> D DY A 0w %H Q’ f“@o oy u EL I>

:wbmmmmmtﬁw;
T>@@w®f>mrw£3>*“%
\5”” > EL »,L LN /> EL ED N w?LNH

£ N ¢ 0 \|O WS N 2 N o K * )
,E]Iﬁ>’ }L| \NH, LHLEH>’ ’HLI ‘NH by IH> , 2];)’ N NH’ }i NH’ }LL]\/”j, }i@’

b

B
k} 4N N ;N N 5“ ¥ N
aLNH Jyo “a }J;S, ,EQ , Jv g “‘INJ, %Io] :
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ef
Theo mot s& phuong 4n ctia Cong thic II, vong A 1a iﬁ}> K D ED Q
N e e N N S RIN
AD, ﬁvjioj’ ,xl@, @Q, ;LLL&/N’ EQ, ,%D, ;:@;HD, ,ED, ﬁ@jg‘%@,
LN A N PZEN PN
;L]I/\), g@*’ﬁ]l\? L hoac Q\A/[

Theo mot ) phuong an ctia Cong thuc II, Y, 1a CR,, hodc N, Y3 l1a CRs, hodc

Theo mot s6 phuong an ctia Cong thtrc I, mdi Ry, Rop, R3a va Ryp doc 14p 12 -
H; -F; -Cl; -Br; -NH,; -CN; -OH; -NO,; carboxyl; metyl; etyl; propyl; isopropyl;
fnetoxy; etoxy; propoxy; isopropoxy; -C,_salkyl dugc thé bang -F, -Cl, -Br, -NH,, -CN,
-OH, -NO,, carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc
isopropoxy; hodc -C;salkoxy dugc thé bang -F, -Cl, -Br, -NH,, -CN, -OH, -NO,,
carboxyl, metyl, etyl, propyl, isopropyl, metoxy, etoxy, propoxy hodc isopropoxy.

Theo mdt s6 phuong an ctia Cong thire II, mdi Ry, Rop, R3, va Ry, ddc 18p 1a -

H hodc metyl.

Theo mdt sb phuong an cua Cong thirc 11, R,,, Rop, R3, va Ry déu 1a -H.
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Theo mot sb phuong an cua Cong thtrc I1, Y, 1a CH hoac N, va Y; 1a CH hoéc

Theo mot sb phuong 4n ciia Cong thirc I, Y, 14 C, va Y3 1a C.

Theo mét sé phuong an ctia Cong thie II, mdi Rq doc 14p 14 -H, -F, -Cl, -Br, -
NH,, -N(CHj3),, -CN, -OH, oxo, =0, carboxyl, -C_salkoxy, -C,_salkyl, -CH,NH,, -C;.
salkylen-OCHj;, -CH,-COOH, -CH,-COO-Cyalkyl, -CH,-Cs_10di vong, -C,salkylen-
CO-NRgRgp, -CH,NH-CO-NRg,Rgp, ~-CO-NRgRgp, -COCO-NRg, Ry, -CO-Cysalkyl, -
CONH-Cs5_10di vong, -CO-di vong c6 5 canh, -CO-di vong c6 6 canh, -O-carboxyclic
cd 5 canh, -O-carboxyclic ¢6 6 canh, -NH-CO-C,_jalkyl, -NRg,-CO-NR4Rgp, -NRg,-
Ciaalkylen-NRg,Rgp, -NRg,-Cisalkylen-Cs jodi  vong, -S-Cisalkyl, -SO,NH,, -
SO,CH;, di vong c6 5 canh, di vong c6 6 canh, heteroaryl c6 5 canh, hodc heteroaryl
¢4 6 canh, va mdi nhém trong s6 nay doc 1ap duoc thé tuy y véi -F, -Cl, -Br, -NH,, -
CN, -OH, oxo, =0, duogc thé hodc khong dugc thé -Cyialkoxy, hodc dugc thé hoac
khong dugc thé -C,salkyl; hodc hai nhém lién k& Rg c6 thé két hop cling nhau dé tao
thanh aryl c¢6 6 canh; carboxyclic cé 3 canh, carboxyclic cé 4 canh, carboxyclic ¢6 5
“canh, heteroaryl cé 5 canh, di vong c¢6 3 canh, di vong c6 4 canh hodc di vong c6 5
canh; va mdi nhém trong sb heteroaryl hodc di vong chira 1, 2 hoic 3 nguyén tir khac
loai dugc chon tir N, O hoiic S; va mdi vong trong hé vong nay doc lap dugc thé tuy ¥
voi -F, -Cl, -Br, -1, -NH,, -CN, -OH, -NO,, =0, oxo, carboxyl, -CONH,, -PO(C,.
jalkyl),, dugc thé hoac khong dugc thé -Cysalkoxy, hodc dugc thé hoic khong dugc
thé -C,_salkyl.

Theo mot sb phuong an ctia Cong thirc I, mdi Rg ddc 14p 14 -F, -Cl, -Br, -NH,,
-N(CH3),, -CN, -OH, oxo, =0, carboxyl, metoxy, etoxy, metyl, etyl, isopropyl, -
CH,NH,, -CH,CH,0CHj;, -CH,-COOH, -CH,NH-CONHCHj;, -CONH,, -CON(CHj),,
-CONHOH, -CONHCH,CH,0H, -CO-CON(CHj;),, -COCHj;, -SO,NH,, -SO,CHs, -

o O

R H
+ ' N o 30 # N YN
SCH3, -NH—COCH3, HN@NH’ Q__N}H’ &}’%,N\), ¥ \O’ NQ’ ?{NO’ fg\ﬁN’ | N

SN <
T o \ NS . I A 1A Koo 7 g
HN—" hodc “-°, va mdi nhém trong sb nay doc lap duoc thé ty ¥ véi -F, -NH,, -OH,

b

oxo, =0, hoic dugc thé hoic khéng dugc thé -Cyalkyl.
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Theo mét sé phuong 4n ciia Cong thic 1T, mdi R¢ doc 1ap 12 metyl, metoxy,

=0, oxo, -OH, -CN, -NH,, -Cl, -Br, -CF3, -OCF3, -SO,NH,, -SO,CH3;, -F, -CH,NH,,
o o o 0 o 0

BIJJ\T/ }{U\OH , %'L\ >(U\NH2 , ﬁﬁk’ S Os | Mo, ;%K/OH, ;EO\/\OH }LJLHOH

b b 5

[ - W
}LJL”/\/OH, JMVOH, %N\, %K,JOH,%OH, J{No , %OD, ;D EN? fNH:I ;

o o
a +

¢ N o S LI o é—/(o N ¢

Lo N O e e O Qpoge 0.

Theo mét sb phuong an ctia Cong thirc 11, vong A va hai nhém lién ké R4 cling
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00 OO Ol %‘ 00, &9
H|”‘:z m §m Fﬁ C@H‘ a@o a]@@ CO
@fﬁ@ﬁ;@%@@ a@@ a@é OQ
@j@ F@@i mH hodc L “/)NH,Va mdi nhém trong s vong A doc

1ap dugc thé tiy ¥ v6i mot hodc nhiéu nhém Re.

Theo mot sb phuong an cia Cong thic IT, mdi Re, va R, doc 14p 13 -H, -F, -
Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, -C,_salkoxy duoc thé hodc khong dugc thé,
hoiic -C,_salkyl dugc thé hoic khong duoc thé.

Theo mét sd phuong an cia Cong thic II, mdi Re, v Re, doc 1ap 13 -H, -Cl, -
Br, -NH,, -OH, carboxyl, metyl, etyl, metoxy, etoxy, propoxy, isopropoxy, metyl dugc
thé bang -OH, hoic etyl dugc thé bang -OH.

Theo mot sb phuong an cia Cong thirc 11, mdi R, va Re, ddc 14p 12 -H, -CHs,
-OH, hoac -CH,CH,OH.

Theo mot s6 phuong an ctia Cong thirc I, n 13 0, 1 hoic 2.

Theo mot s6 phuong 4n ciia Cong thirc I, hop chit 13 c6 cong thire III:
R3 N l‘l B \I)—-€R7)m
R s~8: N ke
: \ f
— N /

111
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R, 1a -H, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, -C;_alkoxy dugc thé
hoac khong duoc thé, hoac -C,_¢alkyl dugc thé hoac khong dugce thé;

R, 1 -H, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, -C,alkoxy duogc thé
hoac khong duoc thé, hoac -C;_salkyl duoc thé hoic khong dugc thé; hoidc

R; két hop véi R, ma 1ién k& v&i né dé tao thanh vong di vong c6 tir 5 dén 10
canh chira 1, 2 hodc 3 nguyén tr khac loai dugc chon tir N hodc O, va mdi vong thudc
hé vong ddc 1ap dugce thé tuy v voi halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo,
=0, -CONH,, -C,alkoxy duoc thé hoic khong dugc thé, -C,ealkyl dugc thé hoic
khong dugc thé, hodc -CO-C,alkyl; |

Y 1a N hoac CH;
R3 la-H hOElC -NHQ;

Vong B 14 aryl ¢ 6 canh, heteroaryl c6 5 d&én 6 canh, carboxyclic ¢6 3 dén 6
canh hodc di vong c¢6 3 dén 6 canh;

Y5 la CH, N hoac C;

R; la halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, -NH-
COCH;, -Cyalkoxy dugc thé hodc khong duoc thé, hodc -Cyealkyl dugc thé hoic

khéng duoc thé; vam 13 0, 1 hodc 2.

Theo mot s6 phuong 4n ciia Cong thire ITI, R; két hop véi R, ma lién k& véi nd
dé tao thanh dj vong c6 5 canh, di vong c6 6 canh, di vong c6 7 canh, di vong cé 8
canh, di vong c6 9 canh hodc di vong c6 10 canh; va mdi nhém trong s6 di vong chira
1 hodc 2 nguyén tir khéac loai dugc chon tir N hodc O; va mdi vong thudc h¢ vong doc
1ap duoc thé tuy ¥ véi -F, -Cl, -Br, -NH,, -CN, -OH, oxo, =0, dugc thé hoic khéng
duoc thé -Cyalkoxy, dugce thé hoic khong duoc thé -Cy1alkyl, hodc -CO-C,_zalkyl.

Theo mot s6 phuong 4n ctia Cong thirc ITT, R, két hop véi R, ma lién ké v6i né

, .
dé tao thanh HN(jﬁ ; va hé vong ddc 1ap duoc thé tuy y véi -F hodc -COCH;.
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Theo mdt s6 phuong 4n ciia Cong thire I11, R, két hop v6i R, ma lién ké véi né

F
F

o
dé tao thanh °<X .

Theo mdt s phuong 4n cia Cong thirc III, vong B 1a aryl c¢6 6 canh,
heteroaryl ¢6 5 canh, heteroaryl c6 6 canh, carboxyclic ¢6 3 canh, carboxyclic c6 4
canh, carboxyclic ¢6 5 canh, carboxyclic ¢6 6 canh, di vong cé 3 canh, di vong c6 4
canh, di vong c6 5 canh hoac di vong c6 6 canh; va mdi nhém trong sb heteroaryl hodc

di vong chtra 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N, O hodc S.

o IR SN SIS

Theo mot s6 phuong an cia Cong thirc III, vong B 1a 2 , N

N EAN VN S ¢
SO, T

'Et]fﬁj, N , E]:\IJ, %O hoac g‘i| =N

Theo mdt sb phuong an ciia Cong thuc III, R; 1a -NH,, -CN, oxo, =0, -
CONH,, -NH-COCHj3;, metyl hodc metoxy.

Theo mot sé phuong an ctia Cong thire 111, m 1 0 hogc 1.

Theo mot s6 phuong an ctia Cong thire I, hop chit c6 Cong thic IV:

Yq _
vV

R, 1a -H, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, -C;_salkoxy duoc thé
hodc khong dugc thé, hodc duoc thé hoic khéng dugc thé- Cy_salkyl;

R, 13 -H, -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, -NHC, ¢alkyl, -N(C;.
salkyl),, -C;¢alkoxy dugc thé hoic khong dugc thé, hoic -Cialkyl dugc thé hoic
khong dugc thé: hoic
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R, két hop v6i R, ma lién k& véi n6 dé tao thanh vong di vong c6 tir 5 dén 12
canh chira 1, 2 hodc 3 nguyén tr khac loai dugc chon tir N hodc O, va mdi vong thudc
hé vong doc 1ap dugce thé tuy ¥ voi halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo,
=0, -CONH,, -Cy.salkoxy dugc thé hogc khong dugc thé, -Cealkyl duoc thé hoic
khéng duoc thé, hoic -CO-C | _galkyl;

Y, 1a N hodc CH;
R, la-H hOElC -NHZ;

Vong D la aryl c6 6 canh, heteroaryl cé 5 canh, heteroaryl c6 6 canh,
carboxyclic ¢6 3 canh, carboxyclic ¢6 4 canh, carboxyclic c6 5 canh, carboxyclic c6 6

canh, di vong cé 3 canh, di vong cé 4 canh, di vong c6 5 canh, hodc di vong c6 6 canh;
— 12 lién két don hodc lién két doi; va
i)  Y,1a CRy, hodc N, va Y5 1a CR;3, hodc N, khi === 1a lién két don; hoic
ii) Y,12C,vaYslaC, khi — 4 lién két doi;

M&di Ry, va Ry, 3 g, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;_salkoxy
duoc thé hoic khong dugc thé, hoic -C_galkyl dugc thé hoac khong duogc thé;

Rg 13 halogen, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -SO,NRg,Rgy, -S-C.
salkyl, -SO-Cy_galkyl, -SO,-Cy_galkyl, -CO-NRg,Rgp,, -PO(C;salkyl),, -PO(C, salkoxy),,
-NRg,-CO-C,4alkyl, -NRg,-CO-NRg,Rgy, -O-Cs_jgcarboxyclic, -O-Cs_odi vong, -Cs_1odi
vong hoic -Cs_jgheteroaryl, -Cs_jparyl, -C; salkoxy, hodc -C,salkyl; va mdi nhém trong
sb nay doc lap dugc thé tuy y; vatla0, 1,2 hoac 3; va

Mai Rg, va Rg, doc 1ap 12 H, halogen, -NH,, -CN, -OH, -NO,, carboxyl, -C;.
calkoxy dugc thé hoic khong dugc thé, hoic -Cygalkyl dugc thé hoic khong dugc thé.

Theo mot sb phuong an cia Cong thuc IV, R, 13 -H, -F, -Cl, -Br, -NH,, -CN, -
OH, -NO,, carboxyl, -C;_alkoxy dugc thé hoic khong duoc thé, hoic -C;alkyl dugc
thé hodc khong dugc thé; hodc R, két hop v6i R, ma lién ké v6i né dé tao thanh vong

di vong co tir 5 dén 10 canh chtra 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N hodc
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0, va mdi vong thudc hé vong doc 1ap duge thé tiy ¥ v6i halogen, -NH,, -CN, -OH, -
NO,, carboxyl, oxo, =0, -CONH,, -C,_galkoxy duogc thé hoic khong dugc thé, -C,.
salkyl dugc thé hoac khong dugc thé, hoac -CO-C,_galkyl;

Theo mét sb phuong an ctia Cong thuc IV, R; 1a -H, -F, -Cl, -Br, -NH,, -CN, -
OH, -NO,, carboxyl, -NHC, ;alkyl, -N(Cy.salkyl),, -C;_jalkoxy, -C, salkyl; hodc R, két
hop v6i R, ma lién k& vé6i n6 dé tao thanh vong di vong c6 5, 6 hodc 7 canh chira 1,
hodc 2 nguyén tr khac loai duqé chon tir N hodc O, va mdi vong thudc hé vong doc
1ap dugc thé tuy v véi -F, -Cl, -Br, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -
CONH,, metoxy, etoxy, metyl, etyl, -CO-metyl, hodc -CO-etyl;

Theo mot sé phuong 4n ctia Cong thic IV, R, 14 -H, -F, -Cl, -Br, -NH,, -CN, -
OH, -NO,, carboxyl, -NHCHj3;, -N(CHs),, metoxy, etoxy, metyl, hodc etyl; hodc R; Kkét
hop v6i R, ma lién ké véi n6 dé tao thanh di vong c6 5 canh chtra 1 nguyén tir khac
loai dugc chon tir N hodc O, hodc vong di vong c6 6 canh chira 1 nguyén tir khac loai
duoc chon tir N hodc O; va mdi vong thudc hé vong ddc 1ap duoc thé tuy y voi -F, -Cl,
-Br, -NH,, -CN, -OH, -NO,, carboxyl, oxo, =0, -CONH,, metoxy, etoxy, metyl, etyl, -
CO-metyl, hodc -CO-etyl;

Theo mot sé phuong 4n cia Cong thire IV, R, va Ry, cling v6i vong thom ma

= =—
4 X [ HNF2 \ / ’
ching gan vao tao thanhto Y1, hodc Yi~ varing F1 hodc F2 ddc 1ap dugc thé

tuy v v6i -F hodc -COCH;.

Theo mdt sb phwong 4n ciia Cong thirc IV, Ry két hop v6i R, ma lién k& véi

F
F
9
. o "
no deé tao thanh :< .

Theo mét sé phuong 4an ciia Cong thirc IV, R, 13 -NH,.

Theo mot s& phuong 4n cia Cong thire IV, R, 13 -H, -F, -Cl, -Br, -NH,, -CN, -
OH, -NO,, carboxyl, dugc thé hoic khong dugce thé -C;salkoxy, hodc dugce thé hoac
khong dugc thé -Cy_salkyl.
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Theo mot sb phuong 4n ctia Cong thirc IV, Ry 13 -H, -F, -Cl, -Br, -NH,, -CN, -
OH, -NO,, carboxyl, metoxy, etoxy, metyl, hodc metyl dugc thé béng mdt hodc nhiéu
nhém thé duge chon tir halogen.

Theo mot ) phuong an cia Cong thic IV, Ry 1a -H; -F; -Cl; -Br; -NH,; -CN; -
OH; -NO,; carboxyl; metyl; hodc metyl dugc thé béng mdt hodc nhiéu nhém thé duoc
chon tr -F, -Cl, hodc -Br.

Theo mot $6 phuong én cia Cong thic IV, R, 14 -Cl.

Theo mét s6 phuong 4n cia Coéng thic IV, vong D 13 aryl c6 6 canh,
heteroaryl c6 5 canh, heteroaryl c6 6 canh, carboxyclic c6 3 canh, carboxyclic ¢cé 4
canh, carboxyclic ¢ 5 canh, carboxyclic c6 6 canh, di vong c6 3 canh, di vong cé 4
canh, di vong c6 5 canh hoic di vong c6 6 canh; va mdi nhém trong sb heteroaryl hodc

di vong chtra 1, 2 hodc 3 nguyén tir khac loai dugc chon tir N, O hodc S.

Theo mot s phuong an ciia Cong thirc IV, vong D 13 aryl ¢6 6 canh,
heteroaryl cé 5 canh, heteroaryl c6 6 canh, carboxyclic ¢6 3 canh, carboxyclic c6 4
canh, carboxyclic ¢ 5 canh, di vong c6 5 canh hodc di vong c6 6 canh; va mdi nhém
trong $6 heteroaryl hodc di vong chira 1 hodc 2 nguyén tir khac loai dugc chon tr N, O
hodc S.

H e
ED, ED, “LLLQ

-§
Theo mdt sb phuong 4n cia Cong thirc IV, vong D 13 311>, .
W g0l Yy \;N Ny NN s o
AD, Aloj, ﬁa@, tz\\, 3 Z ,HL@’ ,a@g AD hoic ED_

Theo mét sb phuong 4n ciia Cong thic IV, Y, 1a CR,, hodc N, va Y3 1a CR;,
hodc N.

Theo mdt sb phuong an ctiia Cong thirc IV, mdi Ry, va Ry, 13 -H, -F, -Cl, -Br, -
NH,, -CN, -OH, -NO,, carboxyl, dugc thé hoic khong dugc thé -Csalkoxy, hoic
dugc thé hodc khong dugc thé -C_salkyl.

Theo mot sb phuong &n cua Cong thic IV, mdi Ry, va Rs, 13 -H, metyl hodc
metoxy.
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Theo mot sb phuong an cia Cong thiuc IV, Y, 1a CH hodc N, va Y3 la CH
hodc N.

Theo mot s6 phuong 4n clia Cong thirc IV, ca hai Y, va Y3 1a C.

Theo mét sb phuong an ctia Cong thuc IV, Rg 13 -F, -Cl, -Br, -1, -NH,, -CN, -
OH, -NO,, carboxyl, oxo, =0, -SO,NRg,Rgy, -S-C;_galkyl, -CO-NRg,Rgp, -NRg,-CO-C.
salkyl, -NRg,-CO-NRg,Rgy, -O-Cs.qgcarboxyclic, -Cs_1odi vong hodc -Cs_joheteroaryl, -
Cysalkoxy, hodc -Cy_galkyl; va mdi nhém trong sb nay doc lap duoc thé tuy y véi -F, -
Cl, -Br, -NH,, -CN, -OH, oxo, =0, dugc thé hoic khong dugc thé -C,_salkoxy, hoic
duoc thé hoic khong dugc thé -Cyzalkyl.

Theo mdt sb phuong an cia Cong thic IV, Rg 13 -F, -Cl, -Br, -NH,, -CN, -OH,
-NO,, carboxyl, oxo, =0, -SO,NRg,Rgp, -S-Cisalkyl, -CO-NRg,Rsp, -NH-CO-C;.
salkyl, -NH-CO-NRg,Rgp,, -O-Csjocarboxyclic, -Cs odi vong, -Cs_joheteroaryl, -C,.
;alkoxy, hodc -Cy_salkyl; va mdi nhém trong sb nay doc 1ap duge thé tuy y véi -F, -Cl,
-Br, -NH,, -CN, -OH, oxo, =0, -C;_salkoxy, hodc -C_salkyl.

Theo mot sé phuong 4n ciia Cong thirc IV, Rg 13 -F, -Cl, -Br, -NH,, -CN, -OH,
-NO,, carboxyl, oxo, =0, metyl, etyl, proproyl, isopropoyl, metoxy, etoxy, propoxy,
isopropoxy, -SO,NRg,Rgp, -S-Cysalkyl, -CO-NRg,Rg,, -NH-CO-Cy_zalkyl, -NH-CO-
NRg,Rgp, -O-Cs_jpcarboxyclic, -Cs.qodi vong hodc -Cs_ jgheteroaryl; va mdi nhém trong
sb nay doc 1ap dugc thé tuy y véi -F, -Cl, -Br, -NH,, -CN, -OH, oxo, =0, metoxy,
etoxy, metyl, hodc etyl.

Theo mot s& phuong an ciia Cong thirc IV, the Cs_jgcarboxyclic is carboxyclic
cé 5 canh, carboxyclic ¢c6 6 canh, carboxyclic c6 7 canh, carboxyclic c6 8 canh,
carboxyclic ¢6 9 canh hodc carboxyclic c¢6 10 canh; the Cs0di vong is di vong c6 5
canh, di vong c6 6 canh, di vong c6 7 canh, di vong c6 8 canh, di vong cé 9 canh hodc
di vong c6 10 canh; va the Cs.joheteroaryl is heteroaryl c6 5 canh, heteroaryl c6 6
canh, heteroaryl ¢6 7 canh, heteroaryl c6 8 canh, heteroaryl c6 9 canh hodc heteroaryl
¢6 10 canh; va mdi nhém trong s6 di vong hodc heteroaryl chira 1, 2, 3 hodc 4 nguyén

tr khéc loai duoc chon tir N, O hodc S.
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Theo mot sb phuong an ctia Cong thuc IV, Rg 1a -F, -Cl, -Br, -NH,, -CN, -OH,
oxo, =0, metyl, etyl, isopropoyl, metoxy, -SO,CHj3, -SCH;, -CONH,, -NH-COCHj, -

H
\ N
[ > \ ),N
NH-CONHCHj, o Q i hoac N

Theo mét sb phuong an cia Cong thuc IV, Rg 1a -F, -Cl, -Br, -NH,, -CN, -OH,
oxo, =0, metyl, metoxy, -SO,CHj3, -SCHj3, -CONH,, -NH-COCH;, -NH-CONHCHj,
/

\:5 N\
|N
/L‘a\ o /Q , HN‘N hoac ;N :

Theo mdt s6 phuong 4n ciia Cong thire IV, 13 0, 1 hodc 2.

Theo mét s6 phuong 4n ctia Cong thire I, 11, III hodc IV, hop chit nay la:

(R)-1"-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-

1 dihydrospiro[inden-1,4'-piperidin]-2-amin
(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-

? dihydrospiro[inden-2,4'-piperidin]-1-amin
(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3,4-dihydro-

’ 2H-spiro[naphtalen-1,4'-piperidin]-2-amin
(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-

* dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-6-amin
(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-

’ 1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

; (R)-1-(4-((3-amino-5-(2-amino-2,3-dihydrospiro[inden-1,4"-piperidin]-1'-
yl)pyrazin-2-yl)thio)-3,3-difloindolin-1-yl)etan-1-on
1-(4-((3-amino-5-((2R)-2-aminospiro[bixyclo[3.1.0]hexan-3,4"-piperidin]-1'-

! yl)pyrazin-2-yl)thio)-3,3-difloindolin-1-yl)etan-1-on
(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3,4-dihydro-

’ 1H-spiro[naphtalen-2,4'-piperidin]-1-amin
(R)-1-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-7',8'-dihydro-

’ 5'H-spiro[piperidin-4,6'-quinolin]-7'-amin

10 | (S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
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dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

11

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-metoxy-
1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

12

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[b]thiophen-5,4'-piperidin]-4-amin

13

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-carbonitril

14

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4-metoxy-
1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

15

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-clo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

16

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-4-carbonitril |

17

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-4-carboxamit

18

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-clo-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

20

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3-metoxy-
5,7-dihydrospiro[xyclopenta[c]pyridin-6,4'-piperidin]-7-amin

21

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[c]pyridin-6,4'-piperidin]-7-amin

22

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[ c]pyridin-6,4'-piperidin]-5-amin

23

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metyl-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

24

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-
(metylsulfonyl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

25

(1S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-
(metylsulfinyl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

26

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
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dihydrospiro[inden-2.,4'-piperidin]-6-carboxamit

27

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
N,N-dimetyl-1,3-dihydrospiro[inden-2,4'-piperidin]-6-carboxamit

28

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-bromo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

29

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4-bromo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

30

(S)-1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

31

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[xyclopenta[a]naphtalen-2,4'-piperidin]-3-amin

32

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-clo-5-
metoxy-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

33

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1,6-diamin

34

(S)-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-4-yl)dimetylphosphin oxit

35

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-
(triflometyl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

36

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(1H-
imidazol-1-yl)-1,3-dihydrospiro[inden-2.4'-piperidin]-1-amin

37

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(1H-pyrol-
1-y1)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

38

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-bromo-5-
flo-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

39

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-diflo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

40

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6,7-diflo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

41

(S)-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-
flo-1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)dimetylphosphin oxit

42

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-
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flo-1,3-dihydrospiro[inden-2,4'-piperidin]-6-carbonitril

43

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-
flo-1,3-dihydrospiro[inden-2,4'-piperidin]-6-carboxamit

44

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4"-piperidin]-4-amin

45

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-

spiro[benzofuran-2,4'-piperidin]-3-amin

46

(S)-1-(1-amino-1'-(6-amino-5-((2-amino-3 -glopyridin-4—yl)thio)pyrazin—2-y1)-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)ure

47

(S)-1'—(6-amino-5-((2-amino-3-clopyridin—4-y1)thio)pyrazin—Z-y1)-5—br0mo-1,3—
dihydrospiro[inden-2,4'-piperidin]-1-amin

48

(S)-1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

49

(S)-1'-(5-((3-clo-2-(dimetylamino)pyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

50

(S)-1'-(5-((3-amino-2-clophenyl)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-
2,4'-piperidin]-1-amin

51

(5)-1 '-(5-((3-clo-2-metoxypyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

52

(S)-1'-(6-amino-5-((3-clo-2-(dimetylamino)pyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

53

(S)-1'-(6-amino-5-((3-amino-2-clophenyl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

54

(S)-1'-(6-amino-5-((3-clo-2-metoxypyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

55

(S)-1'-(6-amino-5-((2,3-diclophenyl)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-
2, 4'-piperidin]-1-amin

56

(R)-1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-spiro[benzofuran-
2, 4'-piperidin]-3-amin

57

(S)-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)dimetylphosphin oxit

58

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-
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((tetrahydro-2H-pyran-4-yl)oxy)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

59

(S)-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)(piperidin-1-yl)metanone

60

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-
morpholino-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

61

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6,7-triflo-
1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

62

(S)-4-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)morpholin-3-on

63

(S)-N-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)metansulfonamit

64

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[xyclopenta[b]quinolin-2,4'-piperidin]-1-amin

65

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[c]pyridin-6,4'-piperidin]-5-amin

66

(S)-1'-(6-amino-5-((2,3-diclopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

67

(IR,3R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1,3-diamin

68

(S)-1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-6-amin

69

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'"-piperidin]-6-amin

70

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-
spiro[indolizin-2,4'-piperidin]-5(1H)-on

71

(R)-1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)spiro[indolin-2,4'-

piperidin]-3-amin

72

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6,7-
dihydrospiro[xyclopenta[b]pyridin-5,4'-piperidin]-6-amin

73

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3-clo-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

74

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-
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(metylthio)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

75

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(4-
metylpiperazin-1-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

76

(S)-1'-(5-((2,3-diclopyridin-4-yl)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-

2,4'-piperidin]-1-amin

77

(S)-1'-(6-amino-5-((2-(triflometyl)pyridin-3-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

78

(S)-1-(4-((3-amino-5-(1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
yl)pyrazin-2-yl)thio)-3,3-difloindolin-1-yl)etan-1-on

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-(tert-
butyl)-4,6-dihydrospiro[xyclopenta[b]thiophen-5,4'-piperidin]-4-amin

80

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-carboxylic acid

81

(2R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)spiro[bixyclo[3,1,0]hexan-3,4'-piperidin]-2-amin

82

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-7-amin

83

(S)-1'-(5-(quinolin-4-ylthio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

84

(S)-1'-(6-amino-5-((2,3-diclophenyl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

85

(S)-1'-(5-((3-clo-2-(dimetylamino)pyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

86

(S)-1'-(5-(pyridin-4-ylthio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

87

(S)-1'-(6-amino-5-((3-flopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

88

(S)-1'-(6-amino-5-((3-flopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin

89

(S)-1'-(6-amino-5-((3-clo-2-(metylamino)pyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4"-piperidin]-5-amin

90

dietyl(S)-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
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y1)-1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)phosphonat

o1 (S)-1'-(6-amino-5-((2-amino-3-flopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

o (S)-1'-(5-((2-amino-3-flopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

03 (S)-1’-(6-amin0—5—((3.-clopyridin—4—yl)thio)pyrazin-2-yl)-5,7—
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

o4 (S)-1'-(6-amino-5-((3-clo-2-(dimetylamino)pyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

(8)-1 '-(5—((2-amino;3-clopyridin—4-y1)thio)pyrazin—2—y1)-2—clo—4,6-
95
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-
96
spiro[ furo[2,3-b]pyridin-2,4'-piperidin]-3-amin

(S)-1'-(5-((3-amino-2-clophenyl)thio)pyrazin-2-yl)-5,7-
97
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

(S)-1'-(6-amino-5-((3-amino-2-clophenyl)thio)pyrazin-2-yl)-5,7-
98
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

(S)-1'-(5-((3-clo-2-metoxypyridin-4-yl)thio)pyrazin-2-yl)-5,7-
99
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

100 (S)-1'-(6-amino-5-((3-clo-2-metoxypyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

o1 (S)-1'-(5-((5-clo-2-flopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin}-5-amin

102 (S)-1'-(6-amino-5-((5-clo-2-flopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

103 (S)-1-(4-((3-amino-5-(5-amino-5,7-dihydrospiro[xyclopenta[b |pyridin-6,4'-
piperidin]-1'-yl)pyrazin-2-yl)thio)-3,3-difloindolin-1-yl)etan-1-on

(S)-1'-(5-((2,3-diclopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

104

(S)-1'-(6-amino-5-((2,3-diclopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
105
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

106 | (S)-1'-(5-((4-clopyridin-3-yl)thio)pyrazin-2-yl)-5,7-
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dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

107

(S)-1'-(6-amino-5-((4-clopyridin-3-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

108

(S)-1'-(5-((3-aminopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

109

(S)-1'-(6-amino-5-((3 -aminopyridin;4-y1)thio)pyrazin-2-yl)-5 ,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

110

(S)-1'-(5-((3,5-diclopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

111

(S)-1'-(6-amino-5-((3 ,5-diclopyridin—4—y1)thio)pyrazin—2—y1)—5 e
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

112

(S)-1'-(5-((2-amino-5-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

113

(S)-1'-(6-amino-5-((2-amino-5-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

114

(S)-1'-(6-amino-5-((2-(triflometyl)pyridin-3-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

115

(S)-1'-(5-((3-clo-2-flopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

116

(S)-1'-(6-amino-5-((3-clo-2-flopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

117

(S)-3-((5-(5-amino-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'

yl)pyrazin-2-yl)thio)picolinonitril

118

(S)-3-((3-amino-5-(5-amino-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-
piperidin]-1'-yl)pyrazin-2-yl)thio)picolinonitril

119

(S)-1'-(5-((2-clo-5-(triflometyl)pyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

120

(S)-1'-(6-amino-5-((2-clo-5-(triflometyl)pyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

121

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

122

1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
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dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

123

1'-(6-amino-5-((3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

124

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

125

1'-(5-((2-amino-3 -clopyridin—4-yl)thio)pyrazin—2-yD— 1,3-dihydrospiro[inden-

2,4'-piperidin]-1-amin

126

1'-(6-amino-5-((3-amino-2-clophenyl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

127

1'-(6-amin0-5-((2—amino-3-clopyridin—4-yl)thio)pyrazin-2-yl)-5,7—
dihydrospiro[xyclopenta[c]pyridin-6,4'-piperidin]-5-amin

128

1'-(5-((3-amino-2-clophenyl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

129

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-bromo-1,3-
dihydrospiro[inden-2 4'-piperidin]-1-amin

130

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin

131

1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin

132

1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-dihydrospiro[inden-

1,4'-piperidin]-2-amin

133

(S)-4-((5-(1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-yl)pyrazin-2-
yl)thio)-3-clopyridin-2-ol

134

(S)-4-((3-amino-5-(1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
yl)pyrazin-2-yl)thio)-3-clopyridin-2-ol

135

(S)-4-((5-(5-amino-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-
yl)pyrazin-2-yl)thio)-3-clopyridin-2-ol

136

(S)-4-((3-amino-5-(5-amino-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-
piperidin]-1'-yl)pyrazin-2-yl)thio)-3-clopyridin-2-ol

137

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-ol

138

(S)-1-amino-1'"-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
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dihydrospiro[inden-2,4'-piperidin]-4-ol

139

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-yl)-5-metyl-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

140

I-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-
spiro[indolizin-2,4'-piperidin]-7(1H)-on (2mg)

141

1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-
spiro[indolizin-2,4'-piperidin]-5(1H)-on

142

3-((2-amino-3-clopyridin-4-yl)thio)-6-(1-imino-1,3-dihydrospiro[inden-2 4'-
piperidin]-1'-yl)pyrazin-2-amin |

143

3-((2-amino-3-clopyridin-4-yl)thio)-6-(1-imino-5-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-yl)pyrazin-2-amin

144

3-((2-amino-3-clopyridin-4-yl)thio)-6-(4-imino-4,6-
dihydrospiro[xyclopenta[b]thiophen-5,4'-piperidin]-1'-yl)pyrazin-2-amin

145

3-((2-amino-3-clopyridin-4-yl)thio)-6-(1-bromo-4-imino-4H,6H-
spiro[xyclopenta[c]thiophen-5,4'-piperidin]-1'-yl)pyrazin-2-amin

146

3-((2-amino-3-clopyridin-4-yl)thio)-6-(4-imino-4H,6H-
spiro[xyclopenta|c]thiophen-5,4'-piperidin]-1'-yl)pyrazin-2-amin

147

3-((2-amino-3-clopyridin-4-yl)thio)-6-(2-bromo-4-imino-4,6-
dihydrospiro[xyclopenta[b]thiophen-5,4'-piperidin]-1'-yl)pyrazin-2-amin

148

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-7-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

149

(Z)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)spiro[ inden-
2,4'-piperidin]-1(3H)-on oxim

150

(S)-1'-(6-amino-5-((2-amino-
3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-metoxy-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin

151

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-

piperidin]-4-amin

152

(S)-1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin
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153

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4"-piperidin]-4-amin

154

1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin

155

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-

piperidin]-6-amin

156

(S)-1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-6-amin

157

(S)-1'-(6-amino-5-((3-flo-1H-indol-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

158

(S)-1-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)etan-1-on

159

(S)-1-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-4-yl)etan-1-on

160

(R)-1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1-metylspiro[indolin-
2,4'-piperidin]-3-amin

161

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-2-amin

162

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3,4-dihydro-2H-

spiro[naphtalen-1,4'-piperidin]-2-amin

163

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-
dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-6-amin

164

1-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)tetrahydro-
1'H,3'H-spiro[piperidin-4,2'-pyrolizin]-1'-amin

165

(1'S)-1-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)tetrahydro-
1'H,3'H-spiro[piperidin-4,2'-pyrolizin]-1'-amin

166

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[b]furan-5,4'-piperidin]-4-amin

167

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[b]furan-5,4'-piperidin]-4-amin

168

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6,7-
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dihydrospiro[xyclopenta[b]pyridin-5,4'-piperidin]-6-amin

169

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)hexahydrospiro[xyclopenta[b]furan-5,4'-piperidin]-4-amin

170

(4R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)hexahydrospiro[xyclopenta[b]furan-5,4'-piperidin]-4-amin

171

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)spiro[bixyclo[3,1,0]hexan-3,4'-piperidin]-2-amin

172

1'-amino-1-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yDtetrahydro-1'H,3'H-spiro[piperidin-4,2'-pyrolizin]-3'-on

173

(1'S)-1"-amino-1-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)tetrahydro-1'H,3'H-spiro[piperidin-4,2'-pyrolizin]-3'-on

174

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)spiro[bixyclo[3,1,0]hexan-2,4"-piperidin]-3-amin

175

(3R)-1"-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)spiro[bixyclo[3,1,0]hexan-2,4'-piperidin]-3-amin

176

3-((2-amino-3-clopyridin-4-yl)thio)-6-(11-oxa-1,7-
diazadispiro[2,0,5%3*]dodecan-7-yl)pyrazin-2-amin

177

1-(4-((3-amino-5-(2-aminospiro[ bixyclo[3,1,0]hexan-3,4"-piperidin]-1'-
yl)pyrazin-2-yl)thio)-3,3-difloindolin-1-yl)etan-1-on

178

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1-
metylspiro[bixyclo[3,1,0]hexan-3,4'-piperidin]-4-amin

179

(4R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1-
metylspiro[bixyclo[3,1,0]hexan-3,4'"-piperidin]-4-amin

180

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)spiro[bixyclo[3,2,0]heptan-3,4'-piperidin]-2-amin

181

(2R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)spiro[bixyclo[3,2,0]heptan-3,4'-piperidin]-2-amin

182

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)hexahydro-1H-

spiro[pentalen-2,4'-piperidin]-1-amin

183

(IR)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)hexahydro-
1H-spiro[pentalen-2,4'-piperidin]-1-amin

184

1-(4-((3-amino-5-(2-amino-2,3-dihydrospiro[inden-1,4'-piperidin]-1'-
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yl)pyrazin-2-yl)thio)-3,3-difloindolin-1-yl)etan-1-on

185

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4-metoxy-2,3-
dihydrospiro[inden-1,4'-piperidin]-2-amin

186

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4-metoxy-
2,3-dihydrospiro[inden-1,4'-piperidin]-2-amin

187

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,5-
dihydrospiro[xyclopenta[b]furan-6,4'-piperidin}-5-amin

188

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,5-
dihydrospiro[xyclopenta[b]furan-6,4'-piperidin]-5-amin

189

1-(4-((3-amino-5-(11-oxa-1,7-diazadispiro[2,0,5"3°]dodecan-7-yl)pyrazin-2-
yl)thio)-3,3-difloindolin- 1-yl)etan-1-on

190

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)hexahydrospiro[xyclopenta[b][1,4]dioxin-6,4"-piperidin]-5-amin

191

(5S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-
yl)hexahydrospiro[xyclopenta[b][1,4]dioxin-6,4"-piperidin]-5-amin

192

6-amin0—1'-(6-amin0—5-((2—amin0-3—clopyridin—4-y1)thio)pyrazin—2-yl)-6,7-
dihydrospiro[xyclopenta[b]pyridin—S,4'-piperidin]-2(1H)-0n

193

(R)-6-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6,7-
dihydrospiro[xyclopenta[b]pyridin-5,4'-piperidin]-2(1H)-on

194

2-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydro-5H-spiro[indolizin-1,4'-piperidin]-5-on

195

(S)-2-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydro-5H-spiro[indolizin-1,4'-piperidin]-5-on

196

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)spiro[ croman-
4.4'-piperidin]-3-amin

197

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)spiro[ croman-
4 4'-piperidin]-3-amin

198

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

199

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3,4-dihydro-1H-

spiro[naphtalen-2,4'-piperidin]-1-amin

200

1-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-7',8'-dihydro-5'H-
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spiro[piperidin-4,6'-quinolin]-7'-amin

201

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6,7-
dihydrospiro[xyclopenta[c]pyridin-5,4'-piperidin]-6-amin

202

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6,7-
dihydrospiro[xyclopenta[c]pyridin-5,4'-piperidin]-6-amin

203

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-3,4-
dihydro-1H-spiro[naphtalen-2,4'-piperidin]-1-amin

204

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-
3,4-dihydro-1H-spiro[naphtalen-2,4'-piperidin]-1-amin

205

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-dimetoxy-
1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

206

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-
dimetoxy-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-ol

208

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

209

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[b]thiophen-5,4'-piperidin]-4-amin

210

1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-carbonitril

211

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

212

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1,6-diamin

213

1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-4-ol

214

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-clo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

215

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-bromo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

216

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
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dihydrospiro[inden-1,4'-piperidin]-2,5-diamin

217

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-2,5-diamin

218

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-2,3-
dihydrospiro[inden-1,4'-piperidin]-2-amin

219

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-
2,3-dihydrospiro[inden-1,4'-piperidin]-2-amin

220

1-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1'H,3'H-

spiro[piperidin-4,2'-pyrolizin]-1'-amin

221

(S)-1-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1'H,3'H-
spiro[piperidin-4,2'-pyrolizin]-1'-amin

222

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[c]pyridin-6,4'-piperidin]-7-amin

223

2-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-4-carboxamit

224

(R)-2-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-4-carboxamit

225

2-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-4-carbonitril

226

(R)-2-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-4-carbonitril

227

N-(2-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-4-yl)acetamit

228

(R)-N-(2-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
2,3-dihydrospiro[inden-1,4'-piperidin]-4-yl)acetamit

229

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(pyrolidin-1-
yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

230

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(pyrolidin-
1-y1)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

231

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(1,4-dimetyl-
1H-1,2,3-triazol-5-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

232

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(1,4-
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dimetyl-1H-1,2,3-triazol-5-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

233

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(metylthio)-
1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

234

2-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-yl)propan-2-ol

235

(S)-2-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)propan-2-ol

236

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-
(metylsulfonyl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

237

N-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-yl)acetamit

238

(S)-N-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)acetamit

239

1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-carboxamit

240

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-
(xyclopentyloxy)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

241

(S)-1'-(6-amino-5-((2-amino-3 -clopyridin-4-yl)thio)pyrazin-2-yl)-6-
(xyclopentyloxy)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

242

1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-
spiro[indolizin-2,4'-piperidin]-7(1H)-on

243

1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-flo-
1,3-dihydrospiro[inden-2,4'-piperidin]-6-o0l

244

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-
flo-1,3-dihydrospiro[inden-2,4'-piperidin]-6-ol

245

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-dihydro-1H-
spiro[xyclopenta[f]indole-6,4'-piperidin]-7-amin

246

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-dihydro-
1H-spiro[xyclopenta[f]indole-6,4'-piperidin]-7-amin

247

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-dihydro-1H-
spiro[indeno[5,6-d]imidazol-6,4'-piperidin]-7-amin

248

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-dihydro-
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1H-spiro[indeno[5,6-d]imidazol-6,4'-piperidin]-7-amin

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(1H-tetrazol-5-
249
yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-(1H-
250
tetrazol-5-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

1-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
251
dihydrospiro[inden-2,4'-piperidin]-6-yl)-3-metylure

) (S)-1-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
25
1,3-dihydrospiro[inden-2,4'-piperidin]-6-yl)-3-metylure

| 1'-(5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-dihydrospiro[inden-
253
1,4'-piperidin]-2-amin

Sang ché con d& xuit dugc phdm chira it nhat mot hop chét hodc mubi duoc
dung ctia né c¢6 Cong thurc I, II, III hodc IV va it nhit mot ta duge dugc dung. Ngoai
ra, trong ché pham, hop chit néu trén hodc mudi duge dung ctia né c6 Cong thirc I, 11,
T hogc IV ¢6 ty 1& khéi lugng véi ta dugc néu trén ndm trong khoang tir 0,0001 dén
10,

Séang ché con dé xuét viéc st dung dugc pham néu trén d€ bao ché thudc.

Theo mot s6 phuong 4an, thudc la dé diéu tri hodc ngén ngira bénh hodc roi

loan giy ra boi hoat tinh ctia SHP2.

Theo mét s phuong an, bénh hodc r6i loan gdy ra boi hoat tinh ctia SHP2 1a
Ung thu, di can do ung thu, bénh tim mach, 161 loan mién dich, xo hoa, hoic rbi loan

mat.

Theo mot s& phuong an, bénh hoic rdi loan gay ra boi hoat tinh cia SHP?2 13
mot hodc nhiéu bénh duoc chon tir hdi chimg Noonan, hoi chirng Leopard, bénh bach
cdu don nhan to tiy xwong tudi thanh nién, u nguyén bao thin kinh, u hic sic td,
caxinom té bao ¢ vay diu va cd, bénh bach ciu tily xuong cép, bénh ung thu v, khéi
u thyc quan, bénh ung thu phéi, bénh ung thu két trang, bénh ung thu déu, caxinom da
day, ung thu mé bach huyét, u nguyén bao x6p, bénh ung thu da diy, bénh ung thu
tuyén tuy, va hdn hop ciia ching.
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Sang ché con d& xuét viéce str dung it nhat mét hop chét hodc mudi duoc dung

cua né c6 Cong thuce I, IT, 1T hodc IV dé bao ché thubc.

Theo mét sd phuong an, thudc 1a dé diéu tri hodc ngan ngira bénh hoic rdi

loan gdy ra boi hoat tinh cia SHP2.

Theo mdt sb phuong 4n, bénh hodc rdi loan gay ra boi hoat tinh cia SHP2 1a
ung thu, di can do ung thu, bénh tim mach, r6i loan mién dich, xo héa, hoic rdi loan

mat.

Theo mdt sd phuong &n, bénh hodc r6i loan gay ra badi hoat tinh cia SHP2 1a
mot hodc nhiéu bénh dugc chon tir hoi chirng Noonan, hoi ching Leopard, bénh bach
cau don nhan to tdy xwong tudi thanh nién, u nguyén bao thin kinh, u hic sic td,
caxinom té bio cd vay dau va cd, bénh bach ciu tuy xuong cép, bénh ung thu v, khdi
u thuc quan, bénh ung thu phdi, bénh ung thu két trang, bénh ung thu du, caxinom da
day, ung thu mé bach huyét, u nguyén bao xdp, bénh ung thu da diy, bénh ung thu
tuyén tuy, va hdn hop cia ching.

Sang ché con dé xuét viéce st dung it nhét mot hop chét hodc mudi duoc dung
cua n6 c6 Cong thac I, II, III hodc IV, hodc dugc phém duoc md ta & trén, dé bao ché

thuoc.

Theo mot s0 phuong an, thudc 1a dé diéu tri hodc ngdn ngira bénh hodc roi

loan gay ra bai hoat tinh cia SHP2.

Theo mdt sd phuong &n, bénh hodc r6i loan gay ra boi hoat tinh cia SHP2 1a
Ung thu, di can do ung thu, bénh tim mach, 16i loan mién dich, xo héa, hoic rbi loan

mat.

Theo mot sb phuong an, bénh hodc r6i loan gay ra boi hoat tinh cia SHP2 la
mot hodc nhiéu bénh duge chon tir hoi chimg Noonan, hoi chimg Leopard, bénh bach
ciu don nhan to tiy xwong tubi thanh nién, u nguyén bao than kinh, u hic sic td,
caxinom té bao c¢6 vay diu va cd, bénh bach cdu tiy xuong cip, bénh ung thu v, khéi

u thuc quan, bénh ung thu phdi, bénh ung thu két tring, bénh ung thu dau, caxinom da
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day, ung thu md bach huyét, u nguyén bao x6p, bénh ung thu da day, bénh ung thu
tuyén tuy, va hon hop cta ching.

Séng ché con dé xuét phurong phap diéu tri bénh nhén c6 tinh trang which is
gdy ra boi hoat tinh ciia SHP2, phurong phap nay bao gdm viéc dung cho bénh nhan
lwgng hitu hi€u cé tac dung diéu tri it nhat mot hop chét hoic mubi duge dung cua no

¢6 Cong thirc 1, I1, III hodc IV, hodc dugc phé‘im dugc mo ta & trén.

Theo mdt s6 phuong 4n, tinh trang giy ra boi hoat tinh cua SHP2 la ung thu,

di can do ung thw, bénh tim mach, r0i loan mien dich, xo hda, hodc roi loan mat.

Theo mdt sb phurong 4n, tinh trang gay ra boi hoat tinh ctia SHP2 1a hoi chung
Noonan, hdi chirng Leopard, bénh bach cau don nhan to thy xuong tudi thanh nién,
bénh ung thu gan, u nguyén bao thén kinh, u hic séc t6, caxinom t& bao c6 vay clia dau
va ¢b, bénh bach cau tuy xuong cz‘ip, bénh ung thu v, bénh ung thu thyc quan, bénh
ung thu phdi, bénh ung thu két trang, bénh ung thu dau, caxinom da day, u nguyén bao
thin kinh, ung thu md bach huyét, u nguyén bao x6p, bénh ung thu da day, bénh ung
thu tuyén tuy, va hon hop ciia ching.

Sang ché con dé xuét phuong phap diéu tri ung thu dugc chon tir nhom bao
gdm hdi chitng Noonan, hoi ching Leopard, bénh bach ciu don nhan to tuy xuong
tudi thanh nién, bénh ung thu gan, u nguyén bao than kinh, u hic séc to, caxinom té
bao c¢6 vay cua diu va cb, bénh bach ciu tily xuong cép, bénh ung thu v, bénh ung
thu thuc quan, bénh ung thu phéi, bénh ung thu két trang, bénh ung thu déu, caxinom
da day, u nguyén bao than kinh, ung thu mé bach huyét, u nguyén bao x6p, bénh ung
thu da day, bénh ung thu tuyén tuy, va hon hop ctia nd, chira administering to dong vat
¢ via can diéu tri lwgng hitu hiéu it nhit mot hop chét hodc mudi duge dung cua nd cd
Cong thire I, I1, I hodc IV, hodc duogc phém duoc mo ta ¢ trén.

M3 ta chi tiét sang ché '

Thuét ngit “halogen”, nhu duoc sir dung trong sang ché nay, trr khi c6 quy
dinh khac, c6 nghia la flo, clo, bromo hoac iodo. Nhém halogen dugc wu tién bao gém
F, Cl va Br. Thuit ngt “haloC,alkyl”, “haloC,_galkenyl”, “haloC,ealkynyl” va
“haloC.¢alkoxy” c6 nghia la Ci.ealkyl, Caealkenyl, C,.salkynyl hodc C,.¢alkoxy trong
d6 mot hodc nhidu (cu thé 13, 1,2 hodc 3) nguyén tir hydro dugc thay thé bang nguyén
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tir halogen, dic biét 1a nguyén tr flo hodc clo. Theo mot sb phuong an, dugc wu tién 1a
cac nhom floCy_galkyl, floC, ¢alkenyl, floC, galkynyl va floC, ¢alkoxy, cu thé 13 floC,.
salkyl, vi du, cac nhém CF;, CHF,, CH,F, CH,CH,F, CH,CHF,, CH,CF; va floC,.
salkoxy, vi du, OCF3;, OCHF,, OCH,F, OCH,CH,F, OCH,CHF, hodc OCH,CF3, va
most dic biét 1a CF;, OCF; va OCHF,.

Nhu dugc st dung trong sang ché nay, trir khi c¢6 quy dinh khéc, alkyl bao
gém géc hydrocacbon don héa tri bdo hoa c6 cdc nhom mach théng, mach nhanh hoéc
mach vong. Vi du, cic gbc alkyl bao gdbm metyl, etyl, propyl, isopropyl, xyclopropyl,
n-butyl, isobutyl, sec-butyl, t-butyl, xyclobutyl, n-pentyl, 3- (2-metyl) butyl, 2-pentyl,
2-metylbutyl, neopentyl, xyclopentyl, n- hexyl, 2-hexyl, 2-metylpentyl va xyclohexyl.
Tuong tu, Cg, nhu trong C;_galkyl dugc xac dinh 1a nhém cé6 1, 2, 3, 4, 5, 6, 7 hodc 8

nguyén tir cacbon sap xép mach thing hodc mach nhanh.

Alkylen c6 nghia 12 nhom da chic thu duoc bang cach loai bo nguyén tir
hydro ra khoi nhém alkyl ma dugc xac dinh ¢ trén. Vi du, metylen (tic 13, -CH,-),
etylen (tirc 1a, -CH,-CH,- hodc —CH(CHj3)-) va propylen (tuc la, -CH,-CH,- CHa-, -
CH(-CH,-CHz)- hodc —CH,-CH(CHs)-).

Gbc alkoxy 14 oxy ete dugc tao thanh tir cAc nhém alkyl mach thing, mach

nhanh hodc mach vong dugc mo ta & trén.

Thuit nglt “aryl”, nhu dugc sir dung trong sang ché nay, trir khi c6 quy dinh
khac, tu n6 hodc 13 1 phin cua nhém thé khac, ding dé chi hydrocacbon vong thom
don vong hodc da vong. Phenyl va naphtyl 12 aryl dugc uu tién. Aryl dugc vu ti€n nhét

1a phenyl.

Thuit ngtr “di vong”, nhu dugc st dung trong sang ché nay, trir khi c6 quy
dinh khéc, tuw n6 hoic 13 1 phin ctia nhém thé khac, ding dé chi hé vong khéng thom
don vong hodc da vong, bao hoa mot phén ho#c bao hoa hoan toan, khong dugce thé
hodc dugc thé chira mot hoic nhiéu nguyén tir khac loai. Nguyén tir khac loai dugc uu
tién bao gdm N, O, va S, bao gdm ca N-oxit, sulfur oxit, va dioxit. Tét hon 13, vong 1a

cé tir 3 dén 8 canh va hodc bdo hoa day du hoac c6 mdt hodc nhi€u mirc chua bao hoa.
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Nhiéu mirc chua bdo hoa, t&t hon 12 1, 2 hodc 3, nhu dugc bao gém trong pham vi dinh

nghia néu trén.

Vi du vé cic nhém di vong nay bao gdm, nhung khong chi giéi han &
azetidinyl, pyrolidinyl, piperidinyl, piperazinyl, oxopiperazinyl, oxopiperidinyl,
oxoazepinyl, azepinyl, tetrahydrofuranyl, dioxolanyl, tetrahydroimidazolyl,
tetrahydrothiazolyl, tetrahydrooxazolyl, tetrahydropyranyl, morpholinyl,
thiomorpholinyl, thiamorpholinyl sulfoxit, thiamorpholinyl sulfon va oxadiazolyl.

Thuit nglt “heteroaryl”, nhu dugc st dung trong sang ché nay, trir khi ¢6 quy
dinh khac, tu n6 hodc 12 1 phan cta nhém thé khac, ding dé chi hé vong thom chira
cacbon v it nhit mot nguyén tir khac loai. Heteroaryl c6 thé 1a don vong hoic da
vong, duoc thé hodc khong duoc thé. Nhém heteroaryl don vong c6 thé cotir 1 dén 4
nguyén tir khac loai trong vong, trong khi d6 heteroaryl da vong co thé chua tir 1 dén
10 nguyén tir khac loai. Vong heteroaryl da vong co6 thé chira chd ndi vong ngung tu,
spiro hodc ndi cdu, vi du, heteroaryl hai vong 1a heteroaryl da vong. Hé vong
heteroaryl hai vong c6 thé chira tir 8 dén 12 nguyén tir thanh phan. Vong heteroaryl
don vong cé thé chua tir 5 dén 8 nguyén tir thanh phan (cacbon va Iiguyén tir khac
loai). Vi du v& cac nhém heteroaryl bao gdm, nhung khong chi giéi han & thienyl,
furanyl, imidazolyl, isoxazolyl, oxazolyl, pyrazolyl, pyrolyl, thiazolyl, thiadiazolyl,
triazolyl, pyridyl, pyridazinyl, indolyl, azaindolyl, indazolyl, benzimidazolyl,
benzofuranyl, benzothienyl, benzisoxazolyl, benzoxazolyl, benzopyrazolyl,
benzothiazolyl, benzothiadiazolyl, benzotriazolyl adeninyl, quinolinyl hodc

_isoquinolinyl.

Thuit nglt “xycloalkyl” nhu dugc s dung trong sang ché nay, trir khi c¢6 quy
dinh khac, tu n6 hoic 13 1 phan cua nhém thé khac, ding dé chi nhém hydrocacbon
khong thom mdt vong, hai vong hodc da vong, dugc thé hodc khong duoc thé, bdo hoa
hodc chua bio hdoa mdt phan, nhém niy tiy ¥ bao goém lién két alkylen ma qua d6
nhém xycloalkyl ¢é thé dugc gan vao. Nhém “xycloalkyl” tiéu biéu bao gdm, nhung
khong chi giGi han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va tuong tu
nhu thé.
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Thuit nglt “carbonyl”, “-C=07, “C=0", “-CO”, “-C(0O)”, va “CO” dung dé chi
?
nhém ~% .
Thuét ngir “oxo"ding dé chi gbc =O.

Bét ctr khi ndo thuft ngit "alkyl" hodc "aryl" hodc mot trong cac gdc tién td
clia chiing xuét hién trong tén ciia mot nhém thé (vi du: aralky hodc dialkylamino), trix
khi ¢6 quy dinh khéc, béi chinh né hodc 14 mot phin ciia nhém thé khéc, né s& duoc
hidu 12 bao gdm ci nhing han ché duoc dua ra & trén dbi v6i "alkyl" va "aryl". S§
lugng nguyén t cacbon dugc chi dinh (vi du, C1-6) s& tham chiéu doc 1ap vai sd luong
nguyén ti cacbon trong mdt nhém alkyl hodc dén phan alkyl ctia mot nhém thé 16n

hon trong d6 alkyl xuét hién duéi dang gbc tién t6 ctia né.

Céc nhom thé cua hai nhém “R;” ciia Cong thire I, 11, IIT hodc IV ¢6 thé giéng
nhau hoac khac nhau. Tuong tu v&i “R,”, va hai nhom “Y;” cua Cong thuc I, II, 11
hoac IV ¢co6 thé giéng hoic khac nhau.

Céc hop chit dugc mé ta trong t3i liéu nay, chiang han nhu céc hop chét nhét
dinh cta Cong thac L I1, IIT hodc IV ¢6 thé chira cac nguyén tir cacbon thay thé khong
dbi xtng (hodc tam bat déi) trong cAu hinh R hoic S. Sang ché bao gdm cac hdn hop
raxemic, cac ddng phan l4p thé twong dbi va tuyét ddi va cac hdn hop cia cac dong

phan 14p thé twong ddi va tuyét dbi nay.

Céc hop chét dugc mé ta trong tai liéu nay, khi dugc chi dinh cu thé 1a dong
phan R- hodc S-, trong tén hda hoc hodc trong ban v&, nén duoc hiéu tuong Ung 1a
dbng phan R hodc déng phan S dugc 1am giau. Vi dy, trong phuong 4n bat ky dugc mo
ta trong tai li€u nay, cac déng phan dugc chi dinh R hodc S dugce 1am giau nhu vay cé
thé hoan toan khong chtra (vi du, véi it hon 5%, dudi 1% hodc khong thé phét hién
dugc, nhu duge xac dinh boi phuong phap HPLC bat d6i) cac dong phan khac ddi véi
tam bt ddi trong img. Cac dong phan R- hodc S duogc 1am giau ¢ thé duge diéu ché
béng cac phuong phap dugc minh hoa trong ting dung nay, ching han nhu bang cach
st dung mot chét phu trg bat ddi nhu R- hoic S-tert-butylsulfinamit trong quy trinh
tbng hop. Cac phuong phap khac dé diéu ché cac chit dong phan R- hoidc S dugc 1am
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gidu & ddy bao gdm, nhung khong giéi han &, tinh ché HPLC bat di hdn hop dong
phan 1ap thé, nhu hén hop raxemic. Cac phuong phap chung dé tach cac dong phan lap
thé (ching han nhu chit ddng phan di anh va/hoic chét ddng phan khong dbi quang)
bing phuong phap HPLC da biét dén trong linh vuc k¥ thuat nay.

Céc hop chét duoc md ta trong tai liéu ndy cé thé ton tai & dang ddng vi hoic
duoc 1am gidu c6 chira mdt hodc nhiéu nguyén tir c6 khéi lugng nguyén tir hoic sb
khdi khac véi khdi lugng nguyén tir hodc sb khéi duge tim thiy nhiéu nhat trong tu
nhién. Déng vi 6 thé 1a df“)ng vi phong xa hodc khong phéng xa. Céc déng vi cua cac
nguyén tr nhu hydro, cacbon, phospho, luu huynh, flo, clo va iot bao gbm, nhung
khong gii han & 2H, *H, C, "C, PN, "0, *?P, *S, '*F, *°Cl, va "’I. C4c hop chit c6
chira cac ddng vi khac ciia ching va/hodc cac nguyén tir khic nim trong pham vi cua
sang ché. Trong mot s6 phuong an, mot hoic nhiéu nguyén tir hydro cia bat ky hop
chét ndo dugc md ta trong tai lidu nay c6 thé dugc thay thé bang deuteri dé tao ra cac

hop chét duoc dan nhin deuteri hodc duge 1am giau deuteri twong (ng.

Thuat ngit “dbi tuong” (sau day duoc goi tit 1a “bénh nhan™), nhu dugc st
dung trong sang ché nay dung dé chi mét loai dong vat, tot nhat 13 dong vét c6 vu, tdt

nhit 12 con ngudi, 1 d6i twong didu tri, quan sat hodc thir nghiém.

Thuét ngir “hé vong” nhu dugc sir dung trong sang ché nay, trir khi c6 quy
dinh khac, bao gdm nhung khéng chi giéi han &, vong carboxyclic, vong di vong,
vong di thom, v.v., cling c6 thé chi bao gém vong di vong, va’hodc vong di thom, va
tuong tu, dac biét bao gém cac vong can dugc xac dinh theo bdi canh, nhung du sao
thi “hé vong” khong bao gdm xycloalkyl dua trén nhém C, alkyl hoic C; . alkyl, va
khong bao gém xycloalkoxy dua trén nhém C;_¢ alkoxy hoic C, 3 alkoxy.

Céc hop chit c6 Cong thuc I, II, III hodc IV cé thé cé cac dang ddng phan
khac nhau. Vi du, nguyén tir cacbon bat dbi bat ky c6 thé c6 mit trong cdu hinh (R)-,
(S)- hoic (R,S), tét hon 14 trong cdu hinh (R)- hogc (S). Cac nhém thé & lién két doi
hoac ddc biét 1a vong cé thé c6 mat & dang cis-( = Z-) hodc trans (= E-). Do d9, cac
hop chit c6 thé c6 miat dudi dang hdn hop clia cac chat ddng phan hoic t6t hon 1a dudi
dang chit ddng phan tinh khiét, t&t hon 1a duéi dang chit ddng phan khéng dbi quang
tinh khiét hozic chit ddng phan dbi anh tinh khiét.
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Khi dang s6 nhiéu (vi du: cac hop chit, mudi) dugc sir dung, bao gdm s it (vi
du: mot hop chit don, mot mubi duy nhét). "Mot hop chat" khong loai trir rfmg (vi du:
trong dugc pham) c6 nhidu hon mdt hop chét ciia Cong thire I, II, IIT hoic \Y (hodc
mot loai mudi ctia chiing), "a" chi 13 mao tir khéng xac dinh. "A" do d6 t6t nhat c6 thé

dugc doc 13 "mdt hodc nhiéu", tt nhat 13 thay thé cho "maot".

"SHP2” ¢6 nghia 1a “Src Homolgy-2 phosphataza” va con dugc goi 1a SH-
PTP2, SH-PTP3, Syp, PTPID, PTP2C, SAP-2 ho#c PTPNII.

Bénh ung thu 4n chira “dot bién PTPNII” bao gém, nhung khéng chi gii han
d: N58Y, D61V, V; E69K; A72V, T, D; E76G, Q, K (ALL); G60A: D61Y; E69V;
F71K; A72V; T731; E76G, K; R289G; G503V (AML); G60R, D61Y, V, N; Y62D;
E69K; A72T, V; T731; E76K, V,g, A, Q; EI139D; G503A, R; Q506P (JMML); G60V;
D61V; E69K; F71 lit; A72V; E76A (MDS), Y63C (CMML); Y62C; E69K; T507K (u
nguyén bao than kinh); V46L; N58S; E76V (Bénh ung thu phdi), R138Q (u hic sic
t6); E76G (bénh ung thu két trang)

Thuét ngir "ché pham", nhu dugc sit dung & dy, nham muc dich bao gdbm mot
san pham bao gdm céc thanh phan duoc chi dinh véi s6 luong duoc chi dinh, ciing nhu
bat ky san phdm nao tao ra, truc tiép hodc gian tiép, tir sw két hop cta cac thanh phan
duoc chi dinh véi sb luong duoc chi dinh. Theo do, cac dugc phém chtra cac hgp chét
theo sang ché 12 thanh phin hoat chét ciing nhu phuong phap diéu ché cac hop chét
theo sang ché ciing 13 mot phin cia sang ché. Hon nita, mot sé dang tinh thé cho cac
hop chét c6 thé ton tai dudi dang da hinh va nhu vdy dugc du dinh dua vao sang ché.
Ngoai ra, mdt s& hop chét co thé tao thanh dung méi véi nude (tirc 1a hydrat) hodc
dung moi hitu co thong thudng va cac dung méi nhu véy ciing dugc du dinh bao gébm

trong pham vi cia sang ché

Hop chét theo sang ché cling cé thé c6 mat & dang mudi duogc dung. DPé st
dung trong y hoc, mubi cia cc hop chat theo sang ché nay 13 dé chi “mudi duogc
dung” khong doc hai. Cac dang mudi dugc dung cé thé chép nhan duoc bao gém cac
‘mubi cé tinh axit/anion hodc axit cation dugc dung. Cac mubi axit/anion dugc dung
thudong cé dang trong d6 nito co ban dugc proton hda véi mot axit vd co hodc hitu co.
Céac axit hiru co hoidc vd co dai dién bao gbm clohydric, bromhydric, hydriodic,
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percloric, luu huynh, nitric, phosphoric, percloric, sulfuric, nitric, phosphoric, axetic,
propionic, glycolic, lactic, sucxinic, maleic, fumaric, malic oxalic, pamoic, 2-
naphtalensulfonic, p-toluensulfonic, xyclohexansulfamic, salixylic, saccrarinic hodc
trifloaxetic. Cac mudi bazo/cation dugc dung bao gdm va khong giéi han & nhom,

canxi, cloprocain, cholin, diethanolamin, etylendiamin, lithi, magie, kali, natri va kém.

Séang ché bao gdm trong pham vi ctia n6 tién duoc chit ciia hop chét theo sang
ché. N6i chung, céc tién dugc chit nay 13 din xuét chirc nang ctia cac hop chit d& dang
chuyén dbi in vivo thanh hop chét can thiét. Do d6, trong cac phuong phap diéu tri ciia
sang ché, f[huét ngilt "dung" s& bao gém viéc diéu tri cac 161 loan khéac nhau dugc mo ta
bing hop chét dugc boc 16 cu thé hodc bang hop chét cé thé khong dugce boc 16 cu thé,
nhung chuyén héa thanh hop chit dugc chi dinh in vivo sau khi ding thudc cho dbi
twong. Cc quy trinh thong thudong dé lua chon va diéu ché cac din xuét tién dugc chit
phu hop dugc md ta, vi du, trong tai liéu "Design of Prodrugs”, ed. gi¢. Bundgaard,
Elsevier, 1985.

Du dinh ring, dinh nghia ciia b4t ky nhém thé hodc bién tai mét vi trf cu thé
trong phan tir 1a doc 14p v6i dinh nghia ctia né ¢ noi khéc trong phéan tir d6. Pugc hiéu
rang, cac nhém thé va kiéu thay thé trén cac hop chét cia sang ché c6 thé dugc chon
boi mot ngudi ¢ hiu biét trung binh trong linh vuc k§ thuit nay dé tao ra cac hop
chit én dinh vé& mat héa hoc va c6 thé d& dang tdng hop bing cac k§ thuat di biét
trong linh vuc k¥ thudt nay cling nhu cac phuong phap dugce thiét 1ap ra day.

Sang ché bao gdbm cac hop chét duge mo ta 1a c6 thé chira mdt hodc nhiéu tim
bét dbi va do do6 c6 thé tao ra chit ddng phan khong dbi quang va chit dong phan quay
quang. Sang ché bao gdm tit ca cac chat dong phan khong d6i quang c6 thé nay ciing
nhu hén hop raxamic ctia ching, chit dong phan d6i anh duoc phan giai hiu nhu tinh

khiét, tat ca cac chat dong phan di hinh c6 the cd, va mudi dugc dung cua no.

Céc hop chét c6 Cong thirc I, I1, IIT hodc IV & trén dugc hién thi ma khéng co
hoéa hoc 14p thé dut khoat tai cac vi tri nhét dinh. Sang ché bao gdm tit ca cac dong
phan 1ap thé cta cac hop chét ¢6 Cong thire 1, 11, III hogc IV va mubi dugc dung ctia
n6. Hon nita, hdn hop ciia cic dong phan 14p thé ciling nhu cic déng phan lap thé cu
thé riéng biét cling dugc dua vao. Trong dién bién ciia cac quy trinh tbng hop dugc sir
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dung d& diéu ché cac hop chét nay, hodc trong viéc st dung cic quy trinh raxemic hoa
hodc epime héa ma nhiing ngudi ¢6 hidu biét trung binh trong linh vyc k¥ thudt nay da
biét, cac san phim ciia cac quy trinh d6 c6 thé 12 mot hdn hop clia cac chét dong phan

1ap thé.

Khi tautome ctia hop chét c6 Cong thie 1, 11, III hodc IV ton tai, sang ché bao
gdm tautome c6 thé bat ky va mudi dwgc dung cua nd, va hdn hop cua chung, trir khi

¢6 quy dinh khéc.

Khi hop chit c6 Cong thirc L, II, III hodc IV va mudi duge dung cua nd tdn tai
& dang solvat hodc dang da hinh, sang ché bao gém solvat va dang da hinh co thé bt

ky. Loai dung mo6i ma tao thanh solvat

Céc loai dung méi ma tao thanh solvat 13 khong bi giéi han cy thé mién sao
dung moi 1a chép nhan dugc vé mit dugc ly. Vi du, nude, etanol, propanol, axeton

hodc céc loai twong tu khac déu co thé duge st dung.

Thuat ngir “mubi duoc dung” 1a dé chi mubi dugc diéu ché tir cac bazo hoic
axit khong doc dugc dung. Khi hop chét theo sang ché 13 axit, mudi twong tmg cia n6
c6 thé dugce didu ché mot cach thuan tién tr cac bazo khong doc dugc dung, bao gém
¢ cac bazo vO co vi bazo hitu co. Khi hop chét theo sang ché 12 bazo, mudi twong
ung cta nod co thé duoc diéu ché mot cach thuan tién tr cic axit khéng doc dugc dung,
bao gdm ca cac axit vd co va hiru co. Vi cdc hop chét c6 Cong thirc 1, 11, III hodc IV
duoc du dinh dé st dung lam duogc phém, t6t hon ching dwgc tao ra ¢ dang hau nhu
tinh khiét, vi du it nhit 60% tinh khiét, thich hop hon 13 it nhit 75% tinh khiét, dic biét

14 it nhat 98% tinh khiét (% 13 dua trén khdi lugng ddi véi co s& khéi lwong).

Dugc phdm theo sang ché chira hop chat c6 Cong thuc 1, 11, IIT hodc IV (hodc
mubi dugce dung cua nd) lam hoat chét, chét mang dugc dung va tuy ¥ cac thanh phén
trj liéu hodic t4 dugc khac. Dugc phim chira céc thanh phin thich hop dé ding qua
dudng miéng, qua truc trang, khu tri va ngoai dudng tiéu hoa (bao gdm ca duéi da,
trong co va trong tinh mach), mic du dudong dung thich hop nhét trong trudng hop
dwoc cho bit ky s& phu thudc vao vat chi cu thé, ban chét va mirc d6 nghiém trong cla

tinh trang bénh ma hoat chét s& duge dung. Duoc phém 6 thé dugc trinh bay mot cach
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thudn tién & dang lidu don vi va dugc bao ché theo phuong phap bt ky da biét trong

linh vuc dugec.

Thuec té, cac hop chét c6 Cong thuc I, 11, III hodc IV, hodc tién dugc chét, hoac
chit chuyén héa, hodc mubi dugc dung cta no, theo sdng ché ¢6 thé dugc két hop, 1am
hoat chét trong hdn hop mat thiét, véi chat mang duoc tinh theo quy wéc k§ thuat pha
ché dugc phém. Chét mang co thé c6 nhiéu dang khac nhau tuy thudc vao dang ché
phdm mong muén dé dimg, vi du qua dudng miéng hay ngoai dudng tiéu héa (ké ca
tiém trong tinh mach). Do d6, dugc phim theo sang ché c6 thé dugc trinh bay dudi
dang cac don vi riéng biét phu hop cho viéc dung qua dudng miéng nhu vién nang,
vién thudc hinh thoi hodc vién nén, mdi loai c6 chira mdt Iwong hoat chit dugc xac
dinh truée. Hon nita, cac ché phém ¢ thé duoc trinh bay dudi dang bot, dudi dang
vién cbm, duéi dang dung dich, dudi dang huyén phu trong dich 1éng nuée, dudi dang
chét léng khong chira nude, dudi dang nhii twong dau trong nudc hodc dudi dang nhii
turong 10ng nude trong dau. Ngoai cac dang bao ché phd bién duge néu & trén, hop
chét ¢6 Cong thuc 1, 11, IIT hodc IV, hodc mubi dugc dung cua né, cling cé thé duoc
ding bing cac thiét bi giai phéng cé kiém soat va/hodc co ciu giai phéng. Ché phdm
c6 thé dugc bao ché bang phuong phap bat ky ciia linh vuc dugc. Néi chung, cac
phuong phap nay bao gdm mdt budc két hop hoat chit véi chat mang tao thanh mot
hodic nhidu thanh phin cin thiét. N6i chung, cac ché phdm dugc didu ché bang cach
tron déu va két hop chit ché hoat chét voi chit mang 1ong hodc chit mang ran dugc
phén chia min hodc ca hai. San phém sau d6 c6 thé duge dinh hinh thuin tién thanh

dang trinh bay mong muén.

Do d6, dugc phdm theo sang ché c6 thé bao gdbm chat mang dugc dung va hop
chét, hodc mudi duge dung cia nd, c6 Cong thuc I, IL, IIT hoac IV. Hop chit c6 Cong
thire I, II, III hodc IV, hodc mudi duoc dung cia nd, con cé thé duoc chira trong dugc

phim két hop v6i mét hodc nhiéu hoat chit tri liéu khac.

Chat mang dugc dung dugc st dung cé thé, vi dy, 1a chat ran, l1ong hodc khi.
Vi du vé€ chat mang ran bao gdm lactoza, oxit magie, sucroza, da talc, gelatin, aga,
pectin, acaxia, magie stearat va axit stearic. Vi du vé chat mang 16ng 1a xi-r6 duong,

dau lac, dau 6 liu va nudc. Vi du vé chat mang khi bao gdm cacbon dioxit va nito.

-62-



34415

Trong viéc bao ché cac ché phdm cho dang liéu ding qua duong miéng, bmt dugc tinh
thuan tién bét ky cé thé duogc st dung. Vi du, nuéc, glycol, dau, ruou, chit tao huong,
chit bao quém, chét tao mau va cac chit tuong tu cé thé dugc sir dung dé tao thanh ché
phim dang 16ng nhu hdn dich, cdn ngot va dung dich; trong khi cic cht mang nhur
tinh bot, dudng, xenluloza vi tinh thé, chit pha lodng, chit tao hat, chit boi tron, chét
két dinh, chét phan rd va cac chat twong tur c6 thé dugc st dung dé tao ra ché pham ran
ding qua dudng miéng nhu bot, vién nang va vién nén. Do dé st dung, vién nén va
Vién nang 1a don vi liéu ding qua dudng miéng duoc uu tién, theo d6 chat mang dugc
tinh rdn duoc st dung. Tuy ¥, vién nén cé thé duge bao phi bang k§ thuit c6 nudc

“hodc khong ¢6 nudce tiéu chuén.

Vién nén c6 chtra ché phdm ciia sang ché nay c6 thé duoc didu ché bang cach
nén hodc tao khudn, tuy ¥ v61 mot hodc nhiéu thanh ph?m phu tr¢g hodc ta dugc. Vién
nén cé thé dugc bao ché béng cach nén, trong mdt may thich hgp, hoat chit & dang
chay tu do nhu bot hodc hat, thy ¥ tron v6i chat két dinh, chat bdi tron, chit pha lofing
tro, chit hoat dong bé mit hodc chét phan tan. Vién nén diac khuoén cé thé dugc tao ra
bing cach dic trong mdt may thich hop, hdn hop ciia hop chét bot duge 1am 4m bang
chit pha loing chét 1ong tro. Mi vién nén t6t nhét chira tir khoang 0,05mg dén khoang
5g hoat chit va mdi vién hodc vién nang t6t nhit chira tir khoang 0,05mg dén khoang
5g hoat chét. Vi du, ché phim du dinh dé ding qua dudng miéng cho ngudi c6 thé
chira tir khoang 0,5mg dén khoang 5g hoat chat, duoc két hop véi mot lwong chét
mang thich hop va thuén tién, c6 thé thay ddi tir khoang 5 dén 95% tong thanh phan.
Céc dang liéu don vi thudong s& chira tir khoang Img dén khoang 2g hoat chat, thuong
la 25mg, 50mg, 100mg, 200mg, 300mg, 400mg, 500mg, 600mg, 800mg hodc 1000mg.

Dugc phim theo sang ché thich hop dé ding ngoai dudng tiéu héa ¢ thé duge
bao ché duédi dang dung dich hodc hdn dich chira hoat chét trong nudc. Chét hoat dong
bé miit thich hop c6 thé duge chira trong d6 nhur, vi du, hydroxypropylxenluloza. Dich
phan tan con c6 thé duge bao ché trong glyxerol, polyetylen glycol 16ng, va hdn hop
ctia chiing trong dau. Ngoai ra, chit bio quéan c6 thé dugc chira trong d6 dé ngan ngira

su phat trién bét loi ctia vi sinh vAt.

-63-



34415

Dugc pham theo sang ché phu hop cho viée st dung tiém bao gdm cac dung
dich hodc thé phén tan trong nudc vé tring. Hon nita, ché phdm c6 thé & dang bot vo
tring dé diéu ché ngay 14p tirc cac dung dich hodc thé phén tan tiém dugc vo trung nhu
vay. Trong moi trudng hop, dang tiém cudi cling phai duoc vo tring va phai c6 chit
long hiéu qua dé dé dang tiém. Céc thanh phan dugc phim phai 6n dinh trong céc diéu
kién san xuit va luu trit; do d6, tét nhat nén dugc bao quan chdng lai tac dong giy 6
nhiém ciia cac vi sinh vat nhu vi khudn va ndm. Chit mang c6 thé 13 dung méi hoic
moi trudng phéﬁ tdn c6 chua, vi du, nudc, etanol, polyol (vi du: glyxerol, propylen

glycol va polyetylen glycol 1éng), dau thuc vat va hdn hop thich hop cta ching.

Dugc phdm theo sang ché c6 thé & dang thich hop cho viéc sir dung tai chd, vi
du nhu khi dung, kem, thudc md, lotion, bot bui hodc tuong tu. Hon nira, ché phém co
thé & dang phu hop dé sir dung trong céac thiét bi qua da. Cac ché phidm nay c6 thé
duoc bao ché, st dung hop chét ¢6 Cong thuc I, I1, Il hodc IV cda sang ché hodc mudi
dugc dung ciia né, thong qua cic phuong phap ché bién théng thuong. Vi du, mot loai
kem hodc thudc m& duoc bao ché br:ing cach tron 14n vat liéu va nuée va nuée, cung
v6i khoang 5% trong luong dén khoang 10% trong lugng hop chit, dé tao ra mot loai

kem hodc thuoc m& ¢6 d¢ dac mong muon.

Dugc phdm theo sang ché c6 thé & dang thich hop dé dung qua truc trang va
chét mang la chit rin. Pugc uvu tién 13, hdn hop tao thanh vién dan liéu don vi. Céc
chat mang phit hgp bao gdm bo ca cao va cac vat liéu khac thuong duogc sir dung trong
linh vuc k¥ thudt nay. Thudc dan c6 thé dut;c tao thanh mdt cach thuan tién béng cach
trude hét két hop ché phdm vé6i chit mang duoc 1am mém hodc tan chay sau d6 lam

lanh va tao hinh trong khuoén.

Ngoai cac thanh phan chit mang di néi & trén, dugc phdm duge mo ta & trén
¢6 thé bao gém, néu thich hop, mot hoac nhiéu thanh phén chét mang khac nhu chét
pha loang, chét dém, chét tao huong, chit két dinh, chit hoat dong bé mit, chit 1am
dic, chét bbi tron, chit bao quan (ké ca cht chéng oxy héa) va cac chét twong tu. Hon
nita, cic chét bd trg khac co thé dugc dua vao dé 1am cho ché phdm ding truong véi

mau ciia ngudi nhan. Ché pham cé chira hop chit duge mé ta béi Cong thire I, I, 111



34415

hogc IV hodc mudi dugc dung ctia n6 cling c6 thé dugce diéu ché & dang bot hodc dang

long cd dac.

Théng thudng, mirc lidu theo thir tu tir khoang 0,01mg/kg dén khoang
150mg/kg trong lwong co thé mbi ngay 1a hiru hidu trong diéu tri cic tinh trang bénh
néu trén, hoic thay vao d6 khoang 0,5mg dén khoang 7g mdi bénh nhan mdi ngay. Vi
du, viém, ung thu, bénh Véy nén, di mg/hen suyén, bénh va céic tinh trang ctia hé
théng mién dich, bénh va céc tinh trang cua hé théng than kinh trung wong (CNS), ¢o
thé dugc didu tri hidu qua biang cach st dung khoang 0,01 dén 50mg hop chit mdi kg
trong luong co thé mdi ngay, hodc thay thé khoang 0,5mg dén khoang 3,5g mdi bénh

nhan mdi ngay.

Tuy nhién, nguoi ta hiéu réng muc liéu cu thé cho bit ky bénh nhén cu thé nao
s& phu thudc vao nhiéu yéu t6 bao gdm tudi, trong luong co thé, strc khée néi chung,
gi6i tinh, ché do an udng, thoi gian ding thudc, ty 18 bai tiét, phdi hop thude va muc

do nghiém trong ctia bénh cu theé dang trai qua li€u phap.

Nhitng khia canh nay va céac khia canh khéc s€ tr¢ nén rd rang tir mod ta sau

day cta sang ché.
Vi du thwe hién sdng ché

Cac Vi du sau ddy dugc dua ra nhim minh hoa sang ché rd hon. T4t ca céac
phan va phan tram 1 trong luong va tat ca nhiét d6 1 do C, trir khi c6 quy dinh khac.

Céc chi viét tit sau ddy duoc st dung trong cac Vi du.
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DMF N,N-Dimetylformamit 9,9-dimetylxanten
EA Etyl axetat TEA Trietylamin
Hex Hexan CHi;l Iodometan
MeOH Metanol Pd(OAc), | Paladi diaxetat
DCM Diclometan Tris(dibenzylidenaxeton)di
DCE 1,2-Dicloetan Pda(dba); paladi(0)
EtOH Etanol 2-(7-Azabenzotriazol-1-yl)-
t-BuOH tert-Butanol HATU N,N,N',N'-tetrametyluroni
AcOH Axit axetic bang hexaflophosphat
AcONa Natri axetat Cy;PH-B | Trixyclohexylphosphoni
THF Tetrahydrofuran Fy tetrafloborat
Ti(OEt), | Titani etoxit MsCl Metansulfonyl clorua
NMP 1-Metyl-2-pyrolidinon n-Bul.i n-Butyllithi
DMSO Dimetyl sulfoxit LAH Lithi nhém hydrua
DIEA N,N-Diisopropyietylamin t-BuOK | Kali tert-butoxit
(Boc),0 | Di-tert-butyl dicacbonat NaOEt Natri etoxit
LDA Lithi diisopropylamit TFA Trietylamin
PPA Axit polyphosphoric HCI Axit clohydric
Tetrakis(triphenylphosphin) RT Nhiét do trong phong
Pd(PPh;), .
paladi min phut
1,8- h Gio
DBU Diazabixyclo[5.4.0]undec- aq Trong nudc
7-en sat Bao hoa
XantPhos 4,5- TLC Sajtc ky 16p moéng ‘ ’
Bis(diphenylphosphino)- Pre-TLC | Sac ky 16p mong di€u che
Chit trung gian Al

g j\O/
0]

Boc—N
O/
(o]

NaH (60% thé phén tan trong dau khoang, 1,11g, 27,75mmol) dugc thém vao

1am nhiéu phin vio dung dich chtra 6-metoxy-2,3-dihydro-1H-inden-1-on (1,50g,
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9,25mmol) trong DMF (10ml) trong méi trudng nito. Hon hop phén tmg dugc dun néng
dén 60°C, dugc khudy trong 20 phut & nhiét do trong phong. Tert-butyl bis(2-
cloetyl)carbamat (2,46¢g, 10,17mmol) dugc thém vao timg giot, va hdn hgp phan tng
duoc khudy trong 85 phit. Sau khi 1am ngudi dén RT, hdn hop phan tmg duoc pha lodng
bang EA (200ml), dwoc rira bang nudc mudi (3 X 200ml), 1dm khé trén Na,SO, khan,
duogc loc va cb dudi ap suit giam. Phn cn duoc tinh ché bang cich sic ky trén silicagel
(rtra giai baing EA:Hex = 1:12, thé tich) dé thu dugc tert-butyl 6-metoxy-1-oxo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (557mg) du6i dang chat rdn mau vang.
MS: m/z 332 (M+H)".

Céc hop chit sau ddy duoc tdng hop biang cach str dung quy trinh trén véi cac

chat ban dau tuong Ung.

Bang 1
o] O o o)
~N
O o
Boc—N Boc—N
Boc—N
0] 9] 4
Chit trung gian A2
H _— —_— @\\
HO™ >""~""0H Br~ > "pr

® h
OO0 L e
c 0 d K

Buéc a: Dung dich chira 2,2'-azandiylbis(etan-1-ol) (198,15g, 1,88mol), K,CO;
(520,95g, 3,77mol) va (bromometyl)benzen (386,79¢g, 2,26mol) trong axetonitril
(2000ml) dugc khudy & 90°C trong 2,5 gid. Sau khi 1am ngudi dén RT, hdn hop phan tng
duoc loc, tiép theo rira bang EA (2 x 100ml). Dich loc dugc ¢b duéi ap suat giam. Phin
can duoc tinh ché bang cach sic ky trén silicagel (rira gidi bing MeOH:DCM = 1:10, thé
tich) dé thu dugc 2,2'-(benzylazandiyl)bis(etan-1-ol) (89,44g) duéi dang dau khong mau.
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MS: m/z 196 (M+H)".

Budce b: tribromophosphan (69,13g, 0,26mol) dugc thém tung giot vao dung dich
& 0°C chira 2,2'-(benzylazandiyl)bis(etan-1-o0l) (30,66g, 0,16mol) trong toluen (300ml).
Hon hop tao thanh dugc khudy & 105°C trong 16 gid. Sau khi 1am ngudi dén RT, c4c chét
d& bay hoi duoc loai bé duéi ap sut giam. Phin cin duge pha lodng bang nuéc (300ml),
va gié tri 6 pH duoc didu chinh dén 9 bing NaOH. Hon hop tao thanh duoc chiét bing
EA (3 X 150ml), cac 16p hitu co dugc gom lai, lam khd trén Na,SO,4 khan va dugce lgc.
Dich loc dugc ¢b duéi 4p suat giam dé thu duge N-benzyl-2-bromo-N-(2-bromoetyl) ‘
etan-1-amin (41,58g), chit nay duogc st dung trong budc tiép theo ma khong can tinh ché
thém. MS: m/z 320 (M+H)".

Budc ¢: NaH (60% thé phan tan trong dau khoang, 982mg, 24,55mmol) dugc
thém vao 1am 3 phén vao dung dich & 0°C chira 6,7-dihydro-5H-xyclopenta[b]pyridin-3-
on (1,70g, 12,77mmol) trong DMF (20ml) trong méi truomg nito, va hon hop phan tng
dugc dun néng dén 60°C, duge khudy trong 1 gior & nhiét do trong phong. Tiép theo, N-
benzyl-2-bromo-N-(2-bromoetyl)etan-1-amin (4,54g, 14,14mmol) dugc thém va dugc
khudy & 60°C trong 1 gidr nira. Sau khi 1am ngudi &én RT, hdn hop phan tng dugc t6i
bang nude (80ml), duge chiét bang EA (3 x 80ml). Cac 16p hitu co thu gom duoc duge
rira bang nudce (3 x 80ml), 1am khé trén Na,SO,4 khan, dugc loc va c6 duéi ap sudt giam.
Phén cin duoc tinh ché bang cach sic ky trén silicagel (rira giai bang EA) dé thu duoc 1'-
benzylspiro[xyclopenta[b]pyridin-6,4'-piperidin]-5(7H)-on (1,14g). MS: m/z 293
(M+H)".

Buéc d: 1-cloetyl carbonocloridat (903mg, 6,32mmol) dugc thém ting giot vao
dung dich & 0°C chira 1'-benzylspiro[xyclopenta[b]pyridin-6,4'-piperidin]-5(7H)-on
(1,05g, 3,59mmol) trong DCE (10ml). Hdn hop tao thanh dugc khudy & RT trong 1,5 gio.
Céac chit dé bay hoi dugc loai bé duéi ap suét gidm va phﬁn can dugc hoa tan trong
MeOH (20ml), duoc khudy & 80°C trong 4 gid. Céc chit d& bay hoi dugc loai bo dudi ap
sudt giam va duoc hoa tan trong DCM (20ml). DIEA (1,33g, 10,32mmol) va (Boc),O
(1,38g, 6,32mmol) dugc thém vao. Dung dich tao thanh duoc khudy trong 16 gid & RT.
Hbn hop phén tng dugc cd dudi ap sudt giam. Phan cin dugc tinh ché bang cach sic ky
trén silicagel (rtra giai bang EA:Hex = 1:1, thé tich) dé thu duoc tert-butyl 5-oxo-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (438mg). MS: m/z 303
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(M+H)".

Chét trung gian A3

o Br Br
Boc—NC>—{ — < > /Y~ Boc—N
O_\ a o}
g
Br
OO O,
: b OH c r
4 ol

Buédce a: LDA (dung dich 2M trong THF/Hex, 24ml, 48,00mmol) dugc thém ting
giot vao dung dich & -70°C chtra 1-(tert-butyl) 4-etyl piperidin-1,4-dicarboxylat (8,14g,
31,64mmol) trong THF (80ml) trong mdi trudng nito. Sau khi dugc khudy trong 70 phut
& nhiét do trong phong, 1-bromo-4-(bromometyl)benzen (7,91g, 31,64mmol) dugc thém
vao 1am nhidu phan. Dung dich tao thanh duoc khudy trong 3 git & -70°C, va dugc t6i
can than bing dung dich NH,Cl bdo hoa trong nuée (50ml). Lép nudce duge tach ra, va
duoc chiét bang EA (1 x 80ml), cAc 16p hitu co dugce gom lai, 1am kho trén Na,SO,4 khan,
duoc loc va ¢ dudi 4p sudt giam dé thu dugc 1-(tert-butyl) 4-etyl 4-(4-
bromobenzyl)piperidin-1,4-dicarboxylat (14,55g) du6i dang dau mau nu, chit nay dugc

str dung trong budc tiép theo ma khong can tinh ché thém. MS: m/z 426 (M+H)".

Budce b: Dung dich chtra 1-(tert-butyl) 4-etyl 4-(4-bromobenzyl)piperidin-1,4-
dicarboxylat (14,55g, 34,13mmol) va NaOH (8,12g, 203,00mmol) trong MeOH (80ml)
va nude (80ml) duoc khudy trong 16,5 gior & 75°C. Sau khi 1am ngudi dén RT, cac chit
d& bay hoi dugc loai bd duéi 4p sudt giam. Hon hop tao thanh dugc chiét bing EA (3 X
80ml). Cac 16p hitu co thu gom dugc dugce lam khd trén Na,SO,4 khan, dugc loc va co
dudi &p sult giam dé thu dugc axit 4-(4-bromobenzyl)-1-(tert-butoxycarbonyl)piperidin-
4-carboxylic (16,87g), chit nay duoc st dung trong budc tiép theo ma khong can tinh ché
thém. MS: m/z 398 (M+H)".

Budc ¢: Hon hop chira axit 4-(4-bromobenzyl)-1-(tert-butoxycarbonyl)piperidin-
4-carboxylic (16,87g, 42,36mmol) va PPA (60ml) dugc khudy trong 30 phut & 120°C.
Hdn hop phan tmg duge rét vao nude da/nude (300ml), gia tri do pH dugce didu chinh
dén 10 bang NaOH. Tiép theo, (Boc),O (13,86g, 63,53mmol) dugc thém va duge Kkhudy
trong 18 gir & RT. Hén hop phéan tng duoc chiét bing EA (3 X 150ml). Céc 16p hitu co
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thu gom dugce dugc lam kho trén Na,SO,4 khan, dugc loc va ¢d dudi ap suét giam dé thu
dugc tert-butyl 6-bromo-1-0x0-1,3-dihydrospiro [inden-2,4'-piperidin]-1'-carboxylat
(16,87g), chét nay dugc sir dung.trong budc tiép theo ma khong can tinh ché thém. MS:
m/z 380 (M+H)".

Céc hop chét sau diy dugc téng hop bang cach sir dung quy trinh trén hodc quy

trinh cai bién v6i cac chat ban dau tuong Gng.

Bang 2
‘ Br
Boc—N Bn—N
\ cl Boc—N o
© 4 0 |
F
Boc—N Boc—N Boc—N
s~ CF, Br
(0] 0] e}
F ‘ Br
Boc—N Boc—N
= Boc—N .
(0] (0]
F O
_ F
Boc—N — S Boc—N Boc—N
F F
@] Br ®) O F
O\
Boc—N
Cl
0]
Chit trung gian A4

Boc—N .O Boc—N
Br CN
(0] (0]

Hdn hgp chira tert-butyl 6-bromo-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-
I'-carboxylat (2,06g, 5,42mmol), Pd(PPh3), (626mg, 0,54mmol), DBU (252mg,
1,66mmol), t-BuOH (15ml), nudce (15ml) va kali feroxyanua trihydrat (1,16g, 2,75mmol)
dugc khudy trong 22,5 gior & 90°C trong mdi trudng nito. Sau khi 1am ngudi dén RT, hdn
hop phan tmg dugc pha lodng bang EA (30ml), duoc loc, tiép theo rira bang EA (15ml).
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Dich loc duge rira bang nude mubi (1 X 30ml), 1am khé trén Na,SO, khan, dugc loc va
b duéi ap sudt giam. Phan cin dugc tinh ché bang cach sic ky trén silicagel (rira giai
bang EA:Hex = 1:10, thé tich) dé thu duoc tert-butyl 6-xyano-1-oxo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,86g). MS: m/z 327 (M+H)".

Céc hop chit sau day dugc tdng hop bang cach st dung quy trinh trén v6i céc

chét ban dau tuong tng.

Bang 3

CN
X F
Boc—N | P N Boc=N
© o

Chét trung gian A5

(@) NH
CN 2
BOCND@ 7 Boc—N
(0] (0]

Dung dich chutra tert-butyl 4-xyano-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-
1'-carboxylat (0,93g, 2,85mmol) va KOH (1,60g, 28,50mmol) trong MeOH (15ml) va

nuée (15ml) duge khudy trong 2 gio & 100°C. Sau khi 1am ngudi dén RT, hdn hop phan
ting dugc pha lodng bang nudc (30ml), dugc chiét bang EA (60ml, 30ml). Cac 16p hiru
co thu gom dugc dugc rira béng nuGe mudi (1 x 80ml), lam khd trén Na,SO, khan, duogc
loc va c6 dudi ap sudt giam dé thu duoc tert-butyl 4-carbamoyl-1-oxo-1,3-
dihydrospiro[inden-2,4'"-piperidin]-1'-carboxylat (1,04g), chit nay duogc sir dung trong
budec tiép theo ma khong can tinh ché thém. MS: m/z 345 (M+H)".

Céc hop chit sau day dugc tong hop bang cach st dung quy trinh trén v6i cac

chat ban diu tuong tng.
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NaH (6O%Fthé phén tan trong dau khoang, 0,91g, 22,79mmol) dugc thém vao
dung dich chtra tert-butyl 6-carbamoyl-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]- 1'-
carboxylat (1,57g, 4,56mmol) trong DMF (15ml), tiép theo thém CHsI (1ml,
16,06mmol). H3n hop tao thanh dugc khudy trong 17 gior & RT. Hn hop phan tng dugc
t6i bang nudc mudi (50ml), duge chiét bang EA (2 x 50ml). C4c 16p hitu co thu gom
dugc duogc ria béng nude mudi (1 X 100ml), lam kho trén Na,SO,4 khan, dugc loc va cd
duéi &p suét giam. Phan can dugc tinh ché bang cach sic ky trén silicagel (rira giai bing
EA:Hex = 1: 3, thé tich) dé thu duoc tert-butyl 6-(dimetylcarbamoyl)-1-oxo0-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (0,82g). MS: m/z 373 (M+H)".
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Budc a-c: Budc (a-c) ciia Chit trung gian A 3 dugc ap dung dé tao ra axit 1'-(tert-
butoxycarbonyl)-1-o0x0-1,3-dihydrospiro[inden-2,4'-piperidin]-6-carboxylic. MS: m/z 346
(M+H)".
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Mot 6ng day kin dung tich 50ml dugc nap tert-butyl 6-bromo-1-o0xo-1,3-
dihydrospiro [inden-2,4'-piperidin]-1'-carboxylat (998mg, 2,62mmol), DMSO (8ml),
nuée (4ml), Cul (217mg, 1,14mmol) va amoni hydroxit (25%, 4ml). Hon hop tao thanh
duogc khudy trong 5 ngay & 100°C. Sau khi 1am ngudi dén RT, hdn hop phan tmg duoc
pha lodng bang nudc mudi (20ml) va EA (30ml). Lép hiru co duoc tach ra, 1am khé trén
Na,SO, khan, dugc loc va ¢ dudi ap suit giam dé thu dugc tert-butyl 6-amino-1-oxo-
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1,3-dihydrospiro [inden-2,4'-piperidin]-1'-carboxylat (750mg). MS: m/z 317 (M+H)".

Chét trung gian A9
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Hén hop chira tert-butyl 6-bromo-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-
1'-carboxylat (534mg, 1,40mmol), metansulfonamit (371mg, 3,90mmol), K,CO; (1,10g,
7,95mmol), N,N'-dimetyl-1,2-etandiamin (85mg, 0,96mmol), Cul (72mg, 0,38mmol)
trong 1,4-dioxan (20ml) trong méi truong nito dugc khudy trong 23 gid & 110°C. Phin
bb sung metansulfonamit (370mg, 3,89mmol), N,N'-dimetyl-1,2-etandiamin (85mg,
0,96mmol), Cul (75mg, 0,39mmol) dugc thém vao, va dugc khuéy trong 7 gid nita &
cung nhiét d6. Sau khi 1am ngudi dén RT, hdn hop phan Gmg duoc t6i bang nude (30ml),
duogc chiét bang EA (3 X 50ml). Cac 16p hitu co thu gom duge duge 1am khd trén Na,SO,
khan, dugc loc va cd dudi 4p sudt giam. Phin cin dugc tinh ché bing cach sic ky trén
silicagel (rira giai bing EA:Hex = 2:3, thé tich) dé thu dugc tert-butyl 6-
(metylsulfonamido)-1-o0xo0-1,3-dihydrospiro [inden-2,4'-piperidin]-1'-carboxylat
(562mg). MS: m/z 395 (M+H)".

Hop chit sau ddy duoc tong hop bang cach str dung quy trinh trén vdi cac chét

ban dau tuong tng.
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Dung dich chra natri xyanat (0,28g, 4,31mmol) trong nuéc (2ml) dugc thém
ting giot vao dung dich chira tert-butyl 6-amino-1-oxo-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (0,66g, 2,09mmol) trong AcOH (5ml) va nuéc (10ml). Hdn hop
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tao thanh dugc khudy trong 4 gitr & 50°C. Sau khi 1am ngudi dén RT, gi tri 46 pH cia
hén hop phan tmg dugc diéu chinh dén 12 bang amoni hydroxit (25%) va dugc chiét
biang DCM (60ml, 30ml). Céc 16p hitu co thu gom dugc dugc rira bang nude mudi (1 x
60ml), 1am kho trén Na,SO,4 khan, dugc loc va c6 dudi ap suét giam. Phén cin duge tinh
ché bing cach sic ky trén silicagel (rira giai bing EA:Hex = 2:1, thé tich) dé thu dugc
tert-butyl 1-oxo-6-ureido-1,3-dihydrospiro[inden-2,4"-piperidin]-1'-carboxylat (0,39g).
MS: m/z 360 (M+H)".
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Kali peroxymonosulfat (296mg, 1,76mmol) dugc thém vao dung dich ¢ 0°C chira
tert-butyl 6-(metylthio)-1-ox0-1,3-dihydrospiro[inden-2,4'-piperidin}-1'-carboxylat
(336mg, 0,97mmol) trong MeOH (20ml) va nu6c (20ml). Hon hop tao thanh dugc khudy
trong 1 gid & 0°C. Hdn hop phan tng dugc t6i bang dung dich Na,S,05 trong nudc bio
hoa (10ml), cac chit d& bay hoi duoc loai bo dudi ap sudt giam. Hon hop tao thanh dugc
chiét bang EA (3 X 40ml), cac 16p hitu co thu gom duge dugc 1am kho trén Na,SO, khan,
duogce loc va cd dudi 4p sudt giam. Phan can duoc tinh ché bang cach sic ky trén silicagel
(rtra giai bing EA:Hex = 4:1, thé tich) dé thu dugc tert-butyl 6-(metylsulfinyl)-1-oxo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (285mg). MS: m/z 364 (M+H)".

Hop chit sau déy duoc téng hop biang cach st dung quy trinh trén vé6i cac chit

ban dau tuong tng.
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Hon hop chira tert-butyl 6-bromo-1-0xo-1,3-dihydrospiro[inden-2,4'-piperidin]-
1'-carboxylat (1,51g, 3,97mmol), dimetyl(oxo)phosphani (503mg, 6,44mmol), Pd(OAc),
(92mg, 0,41 mmol), Xantphos (457mg, 0,79mmol), K3PO, (1,57g, 7,40mmol) va DMF
- (30ml) duoc khudy trong 16,5 gior & 130°C trong méi trudng nito. Sau khi 1am nguoi dén
RT, hdn hop phan tmg duoc t6i bang nude (120ml), duoc chiét bang EA (3 x 80ml). Cac
16p hitu co thu gom duge duge rira bang nude mudi (1 X 120ml), 1am kho trén Na,SO,
khan, duoc loc va c6 dudi ap sudt giam. Phén cin duoc tinh ché bang cich sic k¥ trén
silicagel (rra giai bang MeOH:DCM = 1:30, thé tich) dé thu duoc tert-butyl 6- -
(dimetylphosphoryl)-1-oxo0-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (0,81g)
du6i dang chét rin mau tring. MS: m/z 378 (M+H)".

Céc hop chit sau day dugc tng hop bang cach st dung quy trinh trén véi cac

chat ban dau tuong tng.
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Hon hop chira tert-butyl 6-bromo-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-
1'-carboxylat (1,09g, 2,87mmol), 1H-imidazol (180mg, 2,64mmol), CuBr (34mg,
0,24mmol), Cs,CO3 (851mg, 2,6 1lmmol), 1,2,3,4-tetrahydro-8-hydroxyquinolin (74mg,
0,49mmol) va DMSO (10ml) dugc khudy trong 23 gio & 110°C trong méi trudng nito.
Sau khi 1am ngudi dén RT, hdn hop phan Gng dugc t6i bang nude (30ml), duge chiét
béng EA (1 X 40ml). Lép hitu co dugce lam kho trén Na,SO,4 khan, dugc loc va ¢6 dudi
4p sudt giam. Phan can duoc tinh ché bang cach sic ky trén silicagel (rira giai bang EA)
dé thu dugc tert-butyl 6-(1H-imidazol-1-yl)-1-oxo0-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (142mg) dudi dang chit rin mau vang. MS: m/z 368 (M+H)".
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~Hop chét sau ddy duoc tong hop bang cach sir dung quy trinh trén v6i cac chét

ban dau twong @ng.
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Hoén hop chira axit 1'-(tert-butoxycarbonyl)-1-oxo-1,3-dihydrospiro[inden-2,4'-
piperidin]-6-carboxylic (345mg, 1,00mmol), piperidin (129mg, 1,5Immol) va HATU
(422mg, 1,11mmol) trong DMF dugc khudy trong 1 gior & RT. Hén hop phan tng duoc
pha loing bang nuéc (30ml) va EA (30ml). Lép hitu co dugc tach ra, duge rira bang nude
mudi (1 X 30ml), 1am kho trén Na,SO, khan, dugc loc va ¢o dudi ap sudt giam dé thu
dugc tert-butyl 1-oxo0-6-(piperidin-1-carbonyl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
carboxylat (380mg). MS: m/z 413 (M+H)".
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Hdn hop chira tert-butyl 6-bromo-1 -oxo-1,3—dihydrospiro[inden—2,4'—piperidin]—
1'-carboxylat (1,02g, 2,68mmol), morpholin (0,67g, 7,69mmol), Cu(OAc), (0,51g,
2,81mmol), DBU (1,03g, 6,77mmol) trong DMSO (10ml) dugc khudy trong 23 gior &
130°C trong mdi trudng nito. Sau khi Iam ngudi dén RT, hdn hop phan tmg duoc pha
loding bang nude (70ml), duoc chiét bang EA (3 X 50ml). Céc 16p hitu co thu gom duoc
dugc 1am khé trén Na,SO, khan, duge loc va cd dudi 4p suit giam. Phin cin dugce tinh
ché bang cach sic ky trén silicagel (rira giai bang EA:Hex = 1:1, thé tich) dé thu dugc
tert-butyl 6-morpholino-1-0xo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
(467mg). MS: m/z 387 (M+H)".
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Chét trung gian A16
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Hon hop chira tert-butyl 6-bromo-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-
1'-carboxylat (500mg, 1,31mmol), 1-metylpiperazin (270mg, 2,70mmol), Cs,CO;
(1306mg, 4,01mmol), Pd,(dba); (66mg, 0,07mmol) va XantPhos (75mg, 0,13mmol)
trong 1,4-dioxan (18ml) dugc khudy trong 0,5 gir & 100°C trong mdi trudng nito. Sau
khi 1am ngudi d&én RT, hdn hop phan tng duoc toi bang nude, duge chiét bang EA (2 x
100ml). Céc 16p hitu co thu gom duge duge rira bang nude mudi (1 x 100ml), 1am khd
trén Na,SO,4 khan, dugc loc va ¢ dudi ap suét giam dé thu dugc tert-butyl 6-(4-
metylpiperazin-1-yl)-1-0xo0-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (0,87g,
chit thd), chit nay duoc st dung trong budc tiép theo ma khong cén tinh ché thém. MS:

m/z 400 (M+H)". -
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Budc a: LDA (dung dich 2M trong THF/Hex, 45,00ml, 90,00mmol) dugc thém
tirng giot vao dung dich & -60°C chira 1-(tert-butyl) 4-etyl piperidin-1,4-dicarboxylat
(15,52g, 60,31mmol) trong THF (100 ml) trong mdi trudng nito. Hon hop tao thanh dugc
dé 4m dén -20°C va duoc khudy trong 50 phut. Hon hop phan tmg dugc 1am lanh dén -
50°C, va dung dich chira CH;I (8,56g, 60,3 1mmol) trong THF (20ml) dugc thém vao
timg giot. Hon hop tao thanh dwgc khudy trong 50 phut & nhiét do trong phong. Hon hop
phan tmg duoc t6i cin than bing dung dich NH,Cl bdo hoa trong nuée (80ml), duge
chiét bang EA (100ml, 50ml). Cac 16p hitu co thu gom dugc dugc 1am khd trén Na,SO,
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khan, duoc loc va c6 dudi ap suit giam dé thu dugc 1-(tert-butyl) 4-etyl 4-
metylpiperidin-1,4-dicarboxylat (17,70g), chit nay dugc sir dung ma khong can tinh ché
thém. MS: m/z 216 (M+H-56) .

Budc b: LiBH,4 (dung dich 2M trong THEF, 98,00ml, 196,00mmol) dugc thém vao
dung dich & 0°C chia 1-(tert-butyl) 4-etyl 4-metylpiperidin-1,4-dicarboxylat (17,70g,
65,23mmol) trong THF (150ml). Hon hop tao thanh dugc khudy trong 18 gior & 70°C.
Sau khi 1am ngudi dén RT, nuéc (100ml) dugc thém vio tﬁ’ng giot. Hon hop tao thanh
duoc chiét bing EA (200ml, 100ml), cac 16p hitu co thu gom dugc duoc rira bang nuéc
mudi (1 x 200ml), 1am kho trén Na,SO, khan, dugc loc va ¢ dudi 4p suit giam dé thu
duoc tert-butyl 4-(hydroxymetyl)-4-metylpiperidin-1-carboxylat (12,90g), cht nay dugc
sir dung trong budc tiép theo ma khéng can tinh ché thém. MS: m/z 174 (M+H-56) *.

Buéc c¢: dung dich chira DMSO (10,99g, 140,63mmol) trong DCM (30ml) dugc
thém tirng giot vao dung dich & -78°C chira oxalyl clorua (10,71g, 84,38 mmol) trong
DCM (150mi), hén hop phan tmg dugc khudy trong 30 phut & nhiét do trong phong.
Dung dich chira tert-butyl 4-(hydroxymetyl)-4-metylpiperidin-1-carboxylat (12,90g,
56,25mmol) trong DCM (30m!) duoc thém vao timg giot, dwoc khudy trong 30 phut & -
78°C. Trietylamin (22,77g, 225,02mmol) dugc thém vao timg giot, hdn hop tao thanh
duoc dé 4m dén -20°C, va duoc khudy trong 40 phiit. Hon hop phan tmg dugc toi bang
nuée (80ml). Lép nude duge tach ra va duge chiét bang DCM (1 x 80ml). Cac 16p hiru
co thu gom duoc duogc rira bang nudc mudi (1 X 200ml), 1am khé trén Na,SO, khan
duoc loc va cd dudi ap suét giam. Phéin ciin duge tinh ché béng céch sic ky trén silicagel
(rtra giai bing EA:Hex = 1:20, thé tich) dé thu duoc tert-butyl 4-formyl-4-metylpiperidin-
1-carboxylat (11,82g). MS: m/z 172 (M+H-56) *

Buéce d: LDA (dung dich 2M trong THF/Hex, 11,00ml, 22,00mmol) dugc thém
ting giot vao dung dich & -70°C chira 3-clopyridin (2,25g, 17,64mmol) trong THF
(50ml). H8n hop tao thanh dugce dé 4m dén -60°C va dugc khudy trong 1,5 gid. Dung
dich chira tert-butyl 4-formyl-4-metylpiperidin-1-carboxylat (3,95g, 17,37mmol) trong
THF (10ml) dugc thém vao timg giot & -70°C. Sau khi khudy trong 1 gid, hdn hop phan
mg dugc t61 bang nude (50ml). Lép nude duoc tich ra va duoc chiét bang EA (60ml,
30ml). Cac 16p hitu co thu gom dugc dugce rira bang nude mudi (1 x 80ml), 1am kho trén
Na,SO, khan, duoc loc va ¢6 dudi 4p suét giam dé thu duoc tert-butyl 4-((3-clopyridin-4-
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y1)(hydroxy)metyl)-4-metylpiperidin-1-carboxylat (8,10g), chit nay duoc sir dung trong
budc tiép theo ma khong can tinh ché thém. MS: m/z 341 (M+H) ™.

Budc e: Dess-Martin periodinan (20,12g, 47,44mmol) dugc thém vao dung dich
chira tert-butyl 4-((3-clopyridin-4-yl)(hydroxy)metyl)-4-metylpiperidin-1-carboxylat
(8,10g, 23,76mmol) trong DCM (50 ml). H3n hop tao thanh dugc khudy trong 16 gid &
RT. HOn hop phan tmg dugc pha lodng bang DCM (100ml), dugc rira bang dung dich
nudc NayS,0; (25%, 1 X 80ml), dung dich NaHCO; trong nude bao hoa (1 X 80ml) va
nude mudi (1 X 100ml). Lép hitu co duge lam khd trén Na,SO,4 khan, dugc loc va co
dudi 4p sudt giam. Phan cin dugc tinh ché bang cach sic ky trén silicagel (rtra giai bang
EA:Hex = 1 :3, thé tich) dé thu duoc tert-butyl 4-(3-cloisonicotinoyl)-4-metylpiperidin-1-
carboxylat (4,81g). MS: m/z 339 (M+H) ".

Budce f: Hon hop chira tert-butyl 4-(3-cloisonicotinoyl)-4-metylpiperidin-1-
carboxylat (6,31g, 18,62mmol), Cs,CO; (6,72g, 21,90mmol), axit pivalic (571mg,
5,60mmol), Pd(OAc), (0,22¢g, 0,98mmol) va Cy;PH-BF, (0,70g, 1,90mmol) trong 1,3,5-
mesitylen (40ml) duoc khudy trong 72 gid & 140°C trong mbi trudng nito. Sau khi lam
ngudi dén RT, hdn hop phan tmg dugc loc, tiép theo rira bang EA (3 x 40ml). Dich loc
dugc ¢6 dudi ap sudt giam. Phin cin dugc tinh ché bang cach sic ky trén silicagel (rira
giai bang EA:Hex = 1:1, thé tich) dé thu duoc tert-butyl 5-oxo-5,7-
dihydrospiro[xyclopenta[c]pyridin-6,4'-piperidin]-1'-carboxylat (2,82g). MS: m/z 303
(M+H) ™.

Céc hop chit sau ddy duoc tong hop bang cach st dung quy trinh trén véi cac

chét ban dau tuong tng.

Bang 9
N N\ N N\
Boc—N | N Boc—N | Boc—N |
— = 7 =
O O o}

Chit trung gian A18

-79-



34415

OH o~
cl N cl N Cl N\ OH Cl N\ OMs
e r e & UL U
a B (o
7 Br — Br r Br

cl
X
[ Cl O~
N7 Br NI NI
=
. . Br N = Br .
d Boc—N O / f
€ Boc—N OH Boc—N OH
o)
j 0 0

N._Cl N._ O
/ N N
Boc—N/_W . Boc—Nm
— = =
o o)

Budc a: H,SO,4(98%, 10,00ml) dugc thém tirng giot vao dung dich chira axit 3-
bromo-6-clopicolinic (9,98g, 42,21mmol) trong MeOH (100ml). Hon hop phan tng duoc
khudy trong 3 gio & 70°C. Sau khi 1am ngudi dén RT, gi4 tri ¢ pH ctia hdn hop phan ting
duogc didu chinh dén 9 bang dung dich amoni hydroxit (25%). Cac chét dé bay hoi dugc
loai bo duéi ap sudt giam. HOn hop phan tng duoc pha lodng bang nude (60ml), duoc
chiét biang EA (1 X 100ml). Lép hitu co duge rira bang nude mudi (1 x 60ml), 1am kho
trén Na,SO, khan, dugc loc va cd dudi ap suét gidm dé thu dugc metyl 3-bromo-6-

clopicolinat (10,14g) dudi dang chét rin mau tring nhd. MS: m/z 250 (M+H) *.

Budce b: NaBH, (4,62g, 122,13mmol) dugc thém lam nhiéu phﬁn vao dung dich
& 0°C chira metyl 3-bromo-6-clopicolinat (10,14g, 40,48mmol) trong MeOH (ISOmI).
Hbn hop tao thanh dugc dé 4m dén RT va dugc khudy trong 16 gio. Hon hop phan tng
dugc pha lodng bang nudc mudi (110ml) va MeOH dugc loai bo dudi ap sudt giam. Hon
hop tao thanh duoc chiét bang EA (100ml, 80ml), cac 16p hitu co duge gom lai, 1am khd
trén Na,SO, khan, dugc loc va ¢b dudi ap suét giam dé thu duoc (3-bromo-6-clopyridin-
2-yl)metanol (8,31g). MS: m/z 222 (M+H) *.

Budce c: MsCl (4,71g, 41,12mmol) dugce thém ting giot vao dung dich & -15°C
chtra (3-bromo-6-clopyridin-2-yl)metanol (8,31g, 37,35mmol) va trietylamin (7,63g,
75,40mmol) trong DCM (100ml). Hdn hop tao thanh dugc dé 4m dén RT va dugc khudy
trong 2 gid. Hdn hop phan tng dugc t6i bang nude (50ml) va 16p nuée duge tach ra. Lop
hitu co dugce ria béng nude mudi (1 X 50ml), 1am kho trén Na,SO, khan, dugc loc va c6
dudi ap suét giam dé thu dugc (3-bromo-6-clopyridin-2-yl)metyl metansulfonat (8,54g).
MS: m/z 300 (M+H) *.
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Budc d: LDA (dung dich 2M trong THF/Hex, 23,00ml, 46,00mmol) dugc thém
tirmg giot vao dung dich & -50°C chira 1-(tert-butyl) 4-etyl piperidin-1,4-dicarboxylat
(9,66g, 37,54mmol) trong THF (30m]) trong mdi trudng nito. Hon hop tao thanh dugc
khudy trong 1 gid' & nhiét d6 trong phong. Dung dich chira (3-bromo-6-clopyridin-2-
yl)metyl metansulfonat (8,54g, 28,4 1mmol) trong THF (15ml) dugc thém vao ting giot,
hén hop tao thanh dugc dé 4m dén RT va dugc khudy trong 1 gid. Hdn hop phan tmg
duoc t6i bang nudc mudi (60ml) va duoc chiét bang EA (1 x 30ml). Lop hitu co duge
lam kho6 trén Na,SO,4 khan, dugc loc va ¢ dudi ap sut giam dé thu dugc 1-(tert-butyl) 4-
etyl 4-((3-bromo-6-clopyridin-2-yl)metyl)piperidin-1,4-dicarboxylat (17,73g), chit nay
duoc sir dung trong budc tiép theo ma khong cin tinh ché thém. MS: m/z 461 (M+H) *.

Buédc e: Dung dich chaa 1-(tert-butyl) 4-etyl 4-((3-bromo-6-clopyridin-2-
yl)metyl)piperidin-1,4-dicarboxylat (17,73g, 38,39mmol) va NaOH (8,03g, 200,75mmol)
trong MeOH (100ml) va nudc (20ml) dugc khudy trong 16 gior & 65°C. Sau khi 1am
ngudi dén RT, cac chit d& bay hoi dugc loai b6 dudi ap sudt giam va hdn hop tao thanh
dwgc pha lodng bang nudce (150ml). Gia tri d6 pH dugc didu chinh dén 6 bang dung dich
axit xitric trong nuéc bao hoa. Hén hop phan tmg duge chiét bang EA (2 X 100ml), cac
16p hiru co thu gom duogc duoc rira bang nude mubdi (1 X 100ml), 1am kho trén Na,SO,
khan, dugc loc va c6 dudi ap suét giam. Phén cin dugc tinh ché béng cach sic ky trén
silicagel (rira giai bang EA:Hex = 1:10, thé tich) dé thu duoc hdn hop chira axit 4-((3-
bromo-6-clopyridin-2-yl)metyl)-1-(tert-butoxycarbonyl)piperidin-4-carboxylic va axit 4-
((3-bromo-6-metoxypyridin-2-yl)metyl)-1-(tert-butoxycarbonyl)piperidin-4-carboxylic
(18,24g). MS: m/z 433 (M+H) *, MS: m/z 429 (M+H) *.

Budc f: NaH (60% thé phan tan trong dau khoang, 0,42g, 10,50mmol) dugc thém
1am nhiéu phan vao dung dich ¢ -15°C chira axit 4-((3-bromo-6-clopyridin-2-yl)metyl)-1-
(tert-butoxycarbonyl)piperidin-4-carboxylic va axit 4-((3-bromo-6-metoxypyridin-2-
yl)metyl)-1-(tert-butoxycarbonyl)piperidin-4-carboxylic (3,80g, 8,76mmol) trong THF
(20ml) trong mdi trudng nito. Sau khi khudy trong 1 gior & nhiét dd trong phong, hdn hop
phan tmg duoc 1am lanh dén -60°C. n-BuLi (2,5M dung dich trong Hex, 5ml,
12,50mmol) dugc thém ting giot vao hdn hop phan tmg, hdn hop thu duge dugc khudy
trong 1 gio. Hon hop phéan tig duoc t6i bang nude (20ml), duoc chiét bing EA (1 X
40ml). Lép hitu co dugce rira bang nude mudi (1 X 30ml), 1am khé trén Na,SO, khan,
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duogc loc va ¢ dui 4p sudt gidm. Phin cin dugc tinh ché bang cach sic ky trén silicagel
(EA:Hex = 1:10, thé tich) dé thu duoc hdn hop chira tert-butyl 2-clo-5-0x0-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat va tert-butyl 2-metoxy-5-
0x0-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (1,48g). MS: m/z
337 (M+H) *. MS: m/z 333 (M+H) "

Cac hop chét sau day duoc tong hop bang cach sir dung quy trinh trén hoic quy

trinh cai bién véi cac chat ban dau tuong Gng.

Bang 10
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Budc a: LDA (dung dich 2M trong THF/Hex, 6,00ml, 12,00mmol) dugc thém
tirng giot vao dung dich & -78°C chira 1-(tert-butyl) 4-etyl piperidin-1,4-dicarboxylat
(2,83g, 11,00mmol) trong THF (50ml) trong mdi trudng nito. Hon hgp tao thanh duoc
khudy trong 1 gid' & nhiét do trong phong. 2-Clo-5-(clometyl)thiazol (trong 3ml THF,
1,69g, 10,06mmol) dugc thém vao timg giot ¢ -78°C, va dugc khqu trong 1 gid. Hon
hop phan tng dugc ti bang nuée mudi (50ml), duoc chiét bang EA (2 x 30ml). Cac 16p
hitu co thu gom dugc dugce lam kho trén Na,SO,4 khan, dugc loc va co duéi &p suét giam.
Phén cin duogc tinh ché bing cach sdc ky trén silicagel (rira giai bang EA:Hex = 1:20, thé
tich) dé thu dugc 1-(tert-butyl) 4-etyl 4-((2-clothiazol-5-yl)metyl)piperidin-1,4-
dicarboxylat (1,15g). MS: m/z 389 (M+H) *.

Buéce b: LDA (dung dich 2M trong THF/Hex, 3,00ml, 6,00mmol) dugc thém
tirng giot vao dung dich & -78°C chira 1-(tert-butyl) 4-etyl 4-((2-clothiazol-5-
yl)metyl)piperidin-1,4-dicarboxylat (900mg, 2,3 1mmol) trong THF (50ml) trong méi
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trudong nito. Hon hop tao thanh duge khudy trong 30 phut & nhiét do trong phong, dugc
t6i bang nudc mudi (30ml). Hon hop tao thanh duoc chiét bang EA (2 x 30ml), c4c 16p
hitu co dugc gom lai, lam kho trén Na,SO, khan, duoc loc va c6 dudi ap suét giam dé thu
duoc tert-butyl 2-clo-4-0x0-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-
carboxylat (832mg). MS: m/z 343 (M+H) ~.

Chit trung gian A20

o+ @ﬁ - L+

&
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Budc a: LAH (1,51g, 39,90mmol) dugc thém vao dung dich & 0°C chua axit 2-

" metylnicotinic (4,56g, 33,25mmol) trong THF (50ml). Hon hop tao thanh dugc dé Am
dén RT va dugc khudy trong 4 gio. Hén hop phéan g duoc pha lodng cAn than bang
dung dich NH,CI bdo hoa trong nuée (50ml). Hon hop tao thanh dugc loc, dich chiét hiru
co dugce thu gom va lam kho trén Na,SO,4 khan, dugc loc va ¢6 duéi ap suét giam dé thu
duoc (2-metylpyridin-3-yl) metanol duéi dang dau mau vang(1,42g). MS: m/z 124
(M+H) *.

Budce b: PBr; (1,86g, 6,87mmol) dugce thém ting giot vao hén hop & 0°C chira(2-
metylpyridin-3-yl) metanol (1,41g, 11,45mmol) trong DCM (20ml). Hon hop tao thanh
duoc d 4m dén RT va duge khudy trong 1,5 giv. Hon hop phan tmng dugc dua dén do pH
= 8 bang cach sir dung dung dich nuéc NaOH (5 M, 10ml). L&p nudce duge tach ra va 16p
hitu co dugce rira béng nude mudi (1 X 20ml), 1am khd trén Na,SO4 khan va dugc c¢6 dudi
ap suit giam dé thu dugc 3-(bromometyl)-2-metylpyridin duéi dang dau mau
vang(3,52g), chat nay dugc st dung trong budc tiép theo ma khong can tinh ché thém.
MS: m/z 186 (M+H) *.

Budc c: LDA (dung dich 2M trong THF/Hex, 12,00ml, 24,00mmol) dugc thém
timg giot vao dung dich & -50°C chta 1-tert-butyl 4-etyl piperidin-1,4-dicarboxylat
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(4,63g, 18,00mmol) trong THF (30ml), hdn hop thu duoc duge khudy trong 1 gid & nhiét
do trong phong. 3-(Bromometyl)-2-metylpyridin (3,25g, 18,00mmol) dugc thém vao, hdn
hop tao thanh duoc dé 4m dén RT va duoc khudy trong 16 gio. Hén hop phan ting duoc
pha loing cin thin bang dung dich NH,CI bdo hoa trong nudc (50ml). Lép nude dugce
tach ra va 16p hitu co duoc rira bang nude mudi (1 X 50ml), 1am khé trén Na,SO, khan,
duoc loc va ¢d dudi ap sudt giam dé thu dugc 1-(tert-butyl) 4-etyl 4-((2-metylpyridin-3-
yl)metyl)piperidin-1,4-dicarboxylat du6i dang diu mau do (4,87g), chét nay duoc st
dung trong budc tiép theo ma khéng can tinh ché thém. MS: m/z 363 (M+H) ™.

Budc d: LDA (dung dich 2M trong THF/Hex, 12,00ml, 24,00mmol) dugc thém
tirg giot vao dung dich & -20°C chral-(tert-butyl) 4-etyl 4-((2-metylpyridin-3-
yl)metyl)piperidin-1,4-dicarboxylat (4,23g, 11,67mmol) trong THF (40ml), hdn hop tao
thanh dugc dé 4m dén RT va duge khudy trong 2 gio. Hon hop phan Gmg dugc pha lodng
cAn than bang nudc mudi (50ml). Lép nude duge tach ra va 16p hitu co duge lam kho
trén Na,SO,4 khan, dugc loc va c6 duédi ap suét giam. Phén cin duoc tinh ché bc%ng cach
sic ky trén silicagel (rira giai bang EA:Hex = 1:1, thé tich) dé thu dugc tert-butyl 7'-oxo-
7' 8'-dihydro-5"H-spiro[ piperidin-4,6'-quinolin]- 1-carboxylat (1,23g) dudi dang dau mau
vang. MS: m/z 317 (M+H) ™.

Chit trung gian A21
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Budc a: dung dich chira 2-tosylaxetonitril (5,08g, 26,02mmol) trong 1,2-
dimetoxyetan (20ml) duoc thém timg giot vao dung dich ¢ -60°C chira t-BuOK (5.,92g,
52,76mmol) trong 1,2-dimetoxyetan (50ml). Dung dich chtta 2-bromonicotinaldehyt
(4,81g, 25,86mmol) trong 1,2-dimetoxyetan (20ml) dugc thém timg giot vao hdn hop tao
thanh & -60°C. Sau khi khudy trong 1 gio & nhiét d6 trong phong, MeOH duoc thém
(50ml), hon hop tao thanh dugc dé 4m dén RT, duoc khudy trong 1 gid va duge 1am 4m
dén 85°C, dugc khudy trong 1 gid nira. Sau khi 13m ngudi dén RT, cac chit d& bay hoi
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dugc loai bd duéi ap sudt giam, dugc pha lodng bang nuéc mubi (200ml) va dugc chiét
bang EA (3 x 150ml). Céc 16p hitu co thu gom duge dugc 1am khé trén Na,SO, khan,
duogc loc va cd dudi 4p sudt giam. Phan cin dugc tinh ché bing cach sic ky trén silicagel
(rtra giai bang EA:Hex = 1:10, thé tich) dé thu duoc 2-(2-bromopyridin-3-yl)axetonitril
(2,21g). MS: m/z 197 (M+H) .

Budc b: NaH (60% thé phén tan trong dau khoang, 1,12g, 28,03mmol) duoc
thém 1am nhiéu phin vao dung dich & 0°C chira 2-(2-bromopyridin-3-yl)axetonitril
(2,21g, 11,21mmol) trong DMF (20ml). Hdn hop tao thanh duoc 1am 4m dén 60°C va
duogc khudy trong 1,5 gio. Tert-butyl bis(2-cloetyl)carbamat (3,26g, 13,46mmol) dugc
thém vao hén hop phan tmg va dugc khudy trong 2 gid & 60°C. Sau khi 1am ngudi dén
RT, hdn hop phén Gng duoc t6i bang nudc mubdi (50ml), dugc chiét bing EA (3 x
100ml). Céc 16p hiru co thu gom duoc dugce rira bang nude mubdi (3 X 80ml), 1am kho
trén Na,SO, khan, duge loc va c6 duéi 4p suat giam. Phin cin dugc tinh ché bing cach
sic ky trén silicagel (rira giai bang EA:Hex = 1:3, thé tich) dé thu duoc tert-butyl 4-(2-
bromopyridin-3-yl)-4-xyanopiperidin-1-carboxylat (1,56g). MS: m/z 366 (M+H) ™.

Buéc c: Hon hop chira tert-butyl 4-(2-bromopyridin-3-yl)-4-xyanopiperidin-1-
carboxylat (1,56g, 4,26mmol), K,CO; (2,35g, 17,04mmol), 2,4,6-trimetyl-1,3,5,2.4,6-
trioxatriborinan (1,07g, 8,52mmol) va Pd(PPhs), (47mg, 0,041mmol) trong 1,4-dioxan
(40ml) va nuée (8ml) duoc khudy trong 2 gidr & 110°C trong méi truomg nito. Phin bd
sung 2,4,6-trimetyl-1,3,5,2,4,6-trioxatriborinan (2,15g, 17,13mmol) va Pd(PPh;), (45mg,
0,039mmol) dugc thém va dugc khuéy trong 3 gid nita & 110°C. Sau khi lam ngudi dén
RT, hdn hop phan tmg duoc phé loding bang nudc mudi (100ml), duoc chiét bang EA (3
X 100ml), cac 16p hitu co dugce gom lai, 1am kho trén Na,SO, khan, dugc lgc va c6 duédi
ap suét giam. Phan cin duoc tinh ché bang cach sic ky trén silicagel (rira giai bang
EA:Hex = 2:1, thé tich) dé thu dugc tert-butyl 4-xyano-4-(2-metylpyridin-3-yl)piperidin-
1-carboxylat (1,08g). MS: m/z 302 (M+H) ™.

Budce d: H,SO, (98%, 45ml) dugce thém ting giot vao dung dich ¢ 0°C chira tert-
butyl 4-xyano-4-(2-metylpyridin-3-yl)piperidin-1-carboxylat (1,08g, 3,58mmol) trong
MeOH (50ml). Hdn hop tao thanh dugc khudy trong 18 gior & nhiét d6 hoi luu. Sau khi
1am ngudi dén RT, hdn hop phan tng duoc rét vao nude da/nude (200ml), gia tri d6 pH
duogc didu chinh dén 9 bing dung dich trong nudc bio hoa NaOH. (Boc),0 (11,00g,
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50,40mmol) dugc thém vio hdn hop phan tng va duge khudy trong 2 gio & RT. Hon hop
phan tmg dugc chiét bang EA (3 x 100ml), cic 16p hitu co duge gom lai, 1am kho trén
Na,SO, khan, dugc loc va c¢6 dudi ap sut giam. Phan cin duge tinh ché béng cach sic ky
trén silicagel (rtra giai bang EA) dé thu dugc 1-(tert-butyl) 4-metyl 4-(2-metylpyridin-3-
yl)piperidin-1,4-dicarboxylat (467mg). MS: m/z 335 (M+H) *.

Budc e: kali bis(trimetylsilyl)amit (dung dich 1M trong THF, 7,00ml, 7,00mmol)
dugc thém timg giot vao dung dich & 0°C chira 1-(tert-butyl) 4-metyl 4-(2-metylpyridin-
3-yl)piperidin-1,4-dicarboxylat (467mg, 1,40mmol) trong THF (10,50ml) trong mdi
truong nito. Hon hop tao thanh duoc dé 4m dén RT va duoc khudy trong 3,5 gio, tiép
theo, dugc t6i bang dung dich NH,Cl bio hoa trong nude (10ml) va duge chiét bang EA
(3 X 40ml). Céc 16p hitu co thu gom dugce duge lam khd trén Na,SO, khan, dugc loc va
b dudi ap sudt giam. Phéan cin duoc tinh ché bang cach sic ky trén silicagel (rtra giai
bang EA) dé thu dugc tert-butyl 6-ox0-6,7-dihydrospiro[xyclopenta[b]pyridin-5,4'-
piperidin]-1'-carboxylat (170mg). MS: m/z 303 (M+H) "

Chét trung gian A22

Y VY
Boc—NC>—\\ —_ Boc~Ni:>§/ —>  Boc—N I
@) a / b N c
0 HO .
7 C g
Boc—N — Boc—N ——>  Boc—N
Dg;\ d DQ e

0 _ o) o)

Budc a: lithi 2-metylpropan-2-olat (6,75g, 84,44mmol) dugc thém lam nhiéu
phan vio hén hop & 0°C chira tert-butyl 4-formylpiperidin-1-carboxylat (15,00g,
70,33mmol) trong DMF (60ml). Hén hop tao thanh duoc khudy trong 30 phut & 0°C. 3-
bromoprop-1-en (9,73g, 80,44mmol) dugc thém tirng giot vao hdn hop phan tmg & 0°C
va dugc khudy trong 1 gio & nhiét do trong phong. Hon hop phan tmg dugc pha lodng
bang nude mudi (100ml), dugc chiét baing EA (3 X 200ml). Lép hiru co dugc thu gom
lai, 1am kho trén Na,SO,4 khan, dugc loc va co duéi ap suét giam. Phén cin duogc tinh ché
bang cach sic ky trén silicagel (rira giai bang EA:Hex = 1:20, thé tich) dé thu duoc tert-
butyl 4-alyl-4-formylpiperidin-1-carboxylat (7,01g). MS: m/z 254 (M+H) *.

Buée b: alylmagie bromua (dung dich 1M trong THF, 63,55ml, 63,55mmol)
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duoc thém tiing giot vao dung dich ¢ -78°C chira tert-butyl 4-alyl-4-formylpiperidin-1-
carboxylat (7,01g, 27,63mmol) trong THF (30ml). Hon hop tao thanh dugc dé 4m dén RT
va dugc khudy trong 1,5 gid. Hdn hop phan tng dugc t6i bang dung dich NH4C1 bao hoa
trong nude, dugc chiét bang EA (3 X 200ml). Céc 16p hitu co thu gom dugce duge rira
béng nude mudi (1 X 200ml), 1am kho trén Na,SO,4 khan, dugc loc va cd dudi ép suét
giam dé thu dugc tert-butyl 4-alyl-4-(1-hydroxyalyl)piperidin-1-carboxylat (7,01g). MS:
m/z 282 (M+H) ™.

_ Budc c: Dess-Martin periodinan (12,66g, 29,85mmol) dugc thém lam nhiéu phan
vao dung dich chira tert-butyl 4-alyl-4-(1-hydroxyalyl)piperidin-1-carboxylat (7,00g,
24,88mmol) trong DCM (50ml). Sau khi khudy trong 1,5 gi & RT, hdn hop phan ting
duogc pha logng bang nude mudi (150ml) va duge chiét bang EA (3 X 200ml). Cac 16p
hitu co thu gom duge duge lam kho trén Na,SO,4 khan, dugc loc va cd dudi ap suét giadm.
Phan can duoc tinh ché bang cach sic ky trén silicagel (EA:Hex = 1:30, thé tich) dé thu
dugc tert-butyl 4-acryloyl-4-alylpiperidin-1-carboxylat (5,63g). MS: m/z 280 (M+H) ~.

Buéc d: Hon hop chua tert-butyl 4-acryloyl-4-alylpiperidin-1-carboxylat (5,63g,
20,15mmol), Grubbs II (428mg, 0,50mmol) va toluen (30ml) dugc khudy trong 3,5 gio &
85°C trong méi truong nito. Sau khi 1am ngudi dén RT, hdn hop phan tmg dugc ¢b dudi
4p sudt giam. Phan cin dugc tinh ché bang cach sic ky trén silicagel (rra giai bang
EA:Hex = 1:5, thé tich) dé thu duoc tert-butyl 1-oxo-8-azaspiro[4,5]dec-2-en-8-
carboxylat (3,61g). MS: m/z 252 (M+H) *.

Budc e: NaH (60% thé phén tan trong dau khoang, 730mg, 18,25mmol) dugc
thém 1am nhiéu phan vio dung dich chira trimetylsulfoxonium iodua (3,79g, 17,22mmol)
trong DMSO (50ml). Sau khi khudy trong 30 phut, tert-butyl 1-oxo-8-azaspiro[4,5]dec-2-
en-8-carboxylat (dung dich DMSO, 3,61g, 14,36mmol) dugc thém vao tung giot. Hon
hop tao thanh duoc khudy trong 1,5 gio & RT. Hon hop phan tg dugc pha lodng bang
nuée mudi (200ml), duoc chiét bing EA (3 x 200ml). Cac 16p hitu co thu gom duge
duogc rira béng nude mudi (3 X 200ml), 1am kho trén Na,SO,4 khan, dugc loc va ¢6 duédi
ap suit giam dé thu dugc tert-butyl 2-oxospiro[bixyclo[3,1,0Thexan-3,4"-piperidin]-1'-
carboxylat (3,60g). MS: m/z 266 (M+H) ~.

Chit trung gian A23
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Buéc a: MsCl (4,61g, 40,24mmol) dugc thém tung giot vao dung dich & -10°C
chira tetrahydro-2H-pyran-4-ol (3,54g, 34,66mmol), trietylamin (4,65g, 45,95mmol)
| trong DCM (100ml). Sau khi kh.uéy trong 30 phut, hdn hop phan ng dugc pha lodng
bang nude (100ml), dugc chiét bing DCM (100ml, 50ml). C4c 16p hitu co thu gom duge
duoc rira bang nude mubdi (1 X 50ml), lam kho trén Na,SO,4 khan, dugc loc va co dudi ap
suit giam dé thu dugc tetrahydro-2H-pyran-4-yl metansulfonat (6,74g). MS: m/z 181
(M+H) "

Buédc b: BBr3 (dung dich 1M trong DCM, 15,00ml, 15,00mmol) dugc thém vao
dung dich chira 1'-benzyl-6-metoxyspiro[inden-2,4'-piperidin]-1(3H)-on ( 4,35g,
13,53mmol) trong DCM (200ml), dugc khudy trong 13 gitr & 45°C. Phéan bd sung BBr;
(dung dich 1M trong DCM, 5,00ml, 5,00mmol) dugc thém va dugc khudy trong 24 gior &
45°C. Sau khi 1am ngudi dén RT, hdn hop phan tmg dugc pha loang biang nudc (150ml),
NaHCOj; (20,00g) dugc thém vao lam nhiéu phan. Hon hop tao thanh dugc chiét bang
DCM (2 x 100ml), cac 16p hitu co dugce gom lai, lam kho trén Na,SO,4 khan, dugc loc va
cd dudi ap suét giam dé thu duoc 1'-benzyl-6-hydroxyspiro[inden-2,4'-piperidin]-1(3H)-
on (2,80g), chit nay dugc sir dung trong budc tiép theo ma khong can tinh ché thém. MS:
m/z 308 (M+H) "

Buéc c: Hon hop chira 1'-benzyl-6-hydroxyspiro[inden-2,4'-piperidin]-1(3H)-on
(2,80¢g, 9,11mmol), tetrahydro-2H-pyran-4-yl metansulfonat (3,40g, 18,87mmol) va
K,CO; (8,23g, 59,55mmol) trong DMF (60ml) dugc khudy trong 5,5 gi & 110°C. Phan
b sung tetrahydro-2H-pyran-4-yl metansulfonat (1,10g, 6,10mmol) va K,CO; (4,55g,
32,92mmol) duge thém va dugc khudy trong 1,5 gior & 110°C. Sau khi 1am ngudi dén RT,
hén hop phéan tng dugc pha lodng bang nuéc (300ml) va EA (600ml). Lép nuée duge
tach ra va dugc chiét bang EA (1 X 200ml), cac 16p hiru co duge gom lai, dugce rira bang
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nuéde (2 X 300ml) va nudce mubi (1 X 300ml), 1am kho trén Na,SO,4 khan, dugc loc va cd
dudi 4p suét giam. Phin can dugc tinh ché bang cach sic ky trén silicagel (rira giai bang
MeOH:DCM = 1:40, thé tich) dé thu duoc 1'-benzyl-6-((tetrahydro-2H-pyran-4-
yl)oxy)spiro[inden-2,4'-piperidin]-1(3H)-on (1,70g). MS: m/z 392 (M+H) *.

Buéc d: Hon hop chira 1'-benzyl-6-((tetrahydro-2H-pyran-4-yl)oxy)spiro[inden-
2 4'-piperidin]-1(3H)-on (1,70g, 4,34mmol) va Pd(OH), (10% trén cacbon, 1,21g) trong
MeOH duoc khudy trong 3 gior & RT trong méi trubhg hydro. Hon hop phén tmg duoc
loc. (Boc),0 (1,10g, 5,04mmol) dugc thém vao dich loc va dugce khqu trong 40 gi¢ &
RT. H&n hop phén Gng dugc ¢ dudi ap suit giam. Phén can duoc tinh ché bang cach sic
ky trén silicagel (rira giai bang EA:Hex = 1:5, thé tich) dé thu duoc tert-butyl 1-oxo-6-
((tetrahydro-2H-pyran-4-yl)oxy)-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
(1,45g). MS: m/z 402 (M+H) .

Chit trung gian A24
‘ Boc—N o)
Boc—N O m P//\
O, — A
° )

Hon hop chira tert-butyl 6-bromo-1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-
I'-carboxylat (1017mg, 2,67mmol), dietyl phosphonat (564mg, 4,08mmol), kali
phosphat (1156mg, 5,45mmol), Pd(OAc), (63mg, 0,28mmol) va XantPhos (307mg,
0,53mmol) trong DMF (10ml) duoc khudy trong 21 gi& & 130°C trong mdi trudng nito.
Sau khi 1am ngudi dén RT, hdn hop phan g dugc t6i bang nude (60ml), duge loc, tiép
theo rira bang EA (2 X 30ml). Cac 16p loc duoc tach ra, 16p nudc dugce chiét bang EA (2
x 60ml). Céc 16p hitu co thu gom dugce duge lam kho trén Na,SO,4 khan, dugc loc va cd
dudi 4p suét giam. Phin can duoc tinh ché bang cach sic ky trén silicagel (rira giai bang
EA) dé thu dugc tert-butyl 6-(dietoxyphosphoryl)-1-oxo-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (134mg), chat nay dugc st dung trong budc tiép theo ma khong
can tinh ché thém. MS: m/z 438 (M+H)".

Chit trung gian A25
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Boc—N
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Theo quy trinh cia Y. Uto et al./Bioorg. Med. Chem. Lett. 20 (2010) 746—754,
- chit trung gian A25 duoc didu ché.

Hop chit sau ddy dugc tong hop biang cach sit dung quy trinh trén v6i cac chét

ban dAu tuong tmg.

Bang 11

N

O— Ny
/

o)

Chit trung gian A26

o
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/\ Br HO \>j>
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T e
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Buéc a: LDA (dung dich 2M trong THF/Hex, 12,00ml, 24,00mmol) dugc thém
timg giot vao dung dich ¢ -65°C chira 1-(tert-butyl) 4-etyl piperidin-1,4-dicarboxylat
(5,23g, 20,32mmol) trong THF (30 ml). Hn hop tao thanh duoc khudy trong 1,0 gio &
nhiét d trong phong. 2-Bromobenzaldehyt (3,44g, 18,59mmol) dugc thém vao tig giot
& -70°C. Sau khi khudy trong 1 gi®, hdn hop phan tmg duoc t6i bang nude mudi (40ml).
Lép hitu co duge tach ra, 1am kho trén Na,SO,4 khan, dugce loc va ¢o dudi ap suat giam dé
thu dugc 1-(tert-butyl) 4-etyl 4-((2-bromophenyl)(hydroxy)metyl)piperidin-1,4-
dicarboxylat (9,15g), chét nay dugc st dung trong budc tiép theo ma khong cén tinh ché
thém. MS: m/z 442 (M+H) *.

Budc b: Dess-Martin periodinan (18,02g, 42,49mmol) dugc thém vao dung dich
& -5°C chiral-(tert-butyl) 4-etyl 4-((2-bromophenyl)(hydroxy)metyl)piperidin-1,4-
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dicarboxylat (9,15g, 20,68mmol) trong DCM (70 ml). Hon hop tao thanh dugc khuiy
trong 2,5 gid & RT. Hdn hop phéan tmg dugc rira bing dung dich nuéc Na,S,053 (25%, 1

X 80ml), dung dich trong nudc bao hoa NaHCO; (1 X 80ml) va nudc mubi (1 X 100ml).
Lép hitu co dugce lam khé trén Na,SO,4 khan, dugc loc va co dudi ép suét giam. Phén cin
dugc tinh ché bang cach sic ky trén silicagel (rira giai bang EA:Hex = 1:5, thé tich) dé
thu dugc 1-(tert-butyl) 4-etyl 4-(2-bromobenzoyl)piperidin-1,4-dicarboxylat (7,16g). MS:
m/z 440 (M+H) ™

Budc d: n-BuLi (dung dich 2,5M trong THF/Hex, 1,80ml, 4,50mmol) dugc thém
tirng giot vao dung dich ¢ -80°C chiral-(tert-butyl) 4-etyl 4-(2-bromobenzoyl)piperidin-
1,4-dicarboxylat (2,00g, 4,54mmol) trong THF (20ml) trong mdi trudng nito. Hon hop
tao thanh dugc dé 4m dén RT va dugc khudy trong 1 gio. Hon hop phéan tmg dugrc toi
* bing nude mubdi (30ml) va dugc chiét bang EA (1 X 20ml). Lép hitu co duge 1am kho
trén Na,SO,4 khan, dugc loc va ¢6 dudi ap suét giam. Phén cin dugc tinh ché béng cach
sic ky trén silicagel (rira giai bing EA:Hex = 1:10, thé tich) dé thu duoc tert-butyl 1,3-
dioxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (500mg). MS: m/z 316 (M+H)

+

Chit trung gian A27

H
N

o)

Theo quy trinh cua J. hodcg. Chem. 1999, 64, 5504-5510, chét trung gian A27

duogc dicu ché.

Chit trung gian A28
cl
NN cl ci
o/ —N =N
[T O
SJ\\E , Qg W QJ)MS
N Cl
T N
—~ Boc—N s . Boc—NC>§;[ S—ci
c 0) d S
o — 0o

Budc a: NaBH, (17,29g, 456,97mmol) duoc thém 1am nhiéu phin vao dung dich
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& 00C chura etyl 2-clothiazol-4-carboxylat (24,95g, 130,19mmol) trong MeOH (250ml).
Hon hop tao thanh dugc dé Am dén RT va duoc khudy trong 2 gitr. Hon hop phan mg
duoc pha lodng bing nude (200ml) va cac chit d& bay hoi dugc loai bo dudi 4p suét
giam. Hon hop tao thanh dugc chiét bang EA (2 x 200ml), cac 16p hitu co thu gom dugc
duogc ria béng nude mudi (1 X 400ml), 1am kho trén Na,SO4 khan, dugc loc va ¢6 dudi

ap suét giam dé thu dugc (2-clothiazol-4-yl)metanol (18,88g). MS: m/z 150 (M+H)".

Budc b: MsCl (15,96g, 139,30mmol) dugc thém ting giot vao dung dich chira
(2-clothiazol-4-yl)metanol (18,88g, 130,19mmol) va trietylamin (25,56g, 252,57mmol)
trong DCM (200ml) trong 15 phut. Hon hop tao thanh dugc khudy trong 25 phit & RT.
Hén hop phan Gng dugc t6i bang nuée mubi (200ml) va 16p nude duge tach ra. Lép hitu
co dugc 1am kho trén Na,SO,4 khan, dugc loc va cd dudi ap suét giam dé thu duoc (2-
clothiazol-4-yl)metyl metansulfonat, chit nay dugc stt dung trong budc tiép theo ma

khong can tinh ché thém. MS: m/z 228 (M+H)".

Buée ¢: LDA (dung dich 2M trong THF/Hex, 75,00ml, 150,00mmol) dugc thém
tirmg giot vao dung dich & -60°C chira 1-(tert-butyl) 4-etyl piperidin-1,4-dicarboxylat
(35,67g, 138,62mmol) trong THF (200ml) trong 30 phut trong moi trudong nito. Dung
dich chtra (2-clothiazol-4-yl)metyl metansulfonat trong THF (50ml) duoc thém vao tiung
giot, hén hop tao thanh dugc dé 4m dén RT va dugc khuéy trong 2 gio. Hén hop phan

ung dugc to1 béng nudce mudi (300ml). Lép hitu co dugce tach ra, [am kho trén Na,SO4

khan, duoc loc va cd dudi ap sut giam. Phan cin dugc tinh ché bang céach sic ky trén
silicagel (rtra giai bing EA:Hex = 1:10, thé tich) dé thu duoc 1-(tert-butyl) 4-etyl 4-((2-

clothiazol-4-yl)metyl)piperidin-1,4-dicarboxylat (38,12g). MS: m/z 389 (M+H)".

Buéc d: LDA (dung dich 2M trong THF/Hex, 11,00ml, 22,00mmol) duoc thém
tirng giot vao dung dich & -60°C chira 1-(tert-butyl) 4-etyl 4-((2-clothiazol-4-
yl)metyl)piperidin-1,4-dicarboxylat (8,51g, 21,88mmol) trong THF (80ml) trong moi
truomg nito. Ngay khi hoan thanh, hdn hop phan tng dugc toi bang nudc mudi (50ml).
Lép hitu co dugc tich ra, 1am kho trén Na,SO, khan, dugc loc va ¢6 dudi ap suét giam.
Phén cin dugc tinh ché bing cach sic ky trén silicagel (rira giai bang EA:Hex = 1:10, thé
tich) dé thu dugc tert-butyl 2-clo-6-ox0-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-
piperidin]-1'-carboxylat (1,93g). MS: m/z 343 (M+H)".

Chit trung gian A29
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Bude (a-c): Bude (b-c) ctia Chét trung gian A28 va budc (b) ctia Chét trung gian
A3 duogc ap dung dé tao ra axit 1-(tert-butoxycarbonyl)-4-(thiophen-2-ylmetyl)piperidin-

4-carboxylic.

Budc d: Hon hop chtra axit 1-(tert-butoxycarbonyl)-4-(thiophen-2-
ylmetyl)piperidin-4-carboxylic (4,92g, 15,12mmol) va PPA (30,12g) dugc khudy trong 5
gid & 110°C. Hon hop phan tmg duge rét vao nude da/nude (100ml), gia tri do pH duge
diéu chinh dén 10 bang NaOH. Tiép theo, (Boc),O (5,05g, 23,14mmol) dugc thém va
duoc khudy trong 18 gio & RT. Hon hop phéan tmg dugc chiét bang EA (2 X 50ml). Cac
16p hitu co thu gom dugce dugce rira béng nude mubi (1 X 50ml), lam khé trén Na,SO,
khan, duogc loc va ¢6 dudi 4p suét giam dé thu duoc tert-butyl 2-(tert-butyl)-4-oxo-4,6-
dihydrospiro[xyclopenta[b]thiophen-5,4'-piperidin]-1'-carboxylat (1,70g). MS: m/z 364
(M+H)".

Budc e: Hon hop chira axit 1-(tert-butoxycarbonyl)-4-(thiophen-2-
ylmetyl)piperidin-4-carboxylic (4,88g, 15,12mmol) va HCI (dung dich 4M trong 1, 4-
dioxan, 8ml) trong DCM (50ml) dugc khudy trong 1 gio & RT. Hén hop phan tng dugc
c¢6 dudi ap suét giam. PPA (21,15g) duoc thém va hdn hop tao thanh dugc khudy trong
1,5 gid & 110°C. Hdn hop phan tng duge rét vao nude da/nude (100ml), gia tri do pH
duogc diéu chinh dén 10 bang NaOH. Tiép theo, (Boc),0 (5,12g, 23,46mmol) duoc thém
va dugc khudy trong 18 gior & RT. Hén hop phan tmg duoc chiét bing EA (2 x 50ml).
Céc 16p hitu co thu gom duogc dugce rira bang nudc mubi (1 X 100ml), lam kho trén
Na,SO,4 khan, dugc loc va c6 dudi ap suét giam. Phén cin dugc tinh ché béng cach sic ky

trén silicagel (rtra giai bing EA:Hex = 1:10, thé tich) dé thu duoc tert-butyl-4-ox0-4,6-
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dihydrospiro[xyclopenta[b]thiophen-5,4'-piperidin]-1'-carboxylat(2,71g). MS: m/z 308
(M+H)".

Chat trung gian A30
Cl Bn. Bn. B
0] o) n\O
l o —_— N —_— 7N _ J—
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Budéc a: NaH (60% thé phan tan trong dau khoang, 3,01g, 75,25mmol) duch;
thém 1am nhiéu phan vao dung dich chtia phenylmetanol (5,15g, 47,62mmol) trong DMF
(50ml), hdn hop thu duge duge khudy trong 20 phut. Axit 4-clopicolinic (2,68g,
17,01mmol) dugc thém va dugc khuéy trong 3,5 gio & 85°C. Sau khi lam ngudi dén RT,
HCI (dung dich 4M trong 1,4-dioxan, 10ml) duoc thém vao. Hdn hop tao thanh dugc st
dung trong budc tiép theo. MS: m/z 230 (M+H) "

Buéc b: Hon hop phan tmg duoc tron véi NaHCO; (7,51g, 89,39mmol), CH;l
(1,5ml) va DMF (10ml). Sau khi khudy trong 0,5 gi®, phan bd sung CH;I (1,5ml) duge
thém va dugc khudy trong 16 gid. Hon hop phan tng dugc pha lodng bing EA (250ml),
duoc loc va dich loc duoc rira bang nude mudi (2 X 150ml). Lép hitu co duge 1am khd
trén Na,SO4 khan, dugc loc va ¢6 dudi ap suét giam. Phén cian dugce tinh ché béng cach
sic ky trén silicagel (rira gii bang EA:Hex = 1:1, thé tich) dé thu dugc metyl 4-
(benzyloxy)picolinat (1,50g). MS: m/z 244 (M+H) "

Budc c: Hon hop chira metyl 4-(benzyloxy)picolinat (1,50g, 6,17mmol), LiBH,
(dung dich 2M trong THF, 9,00ml, 18,00mmol) trong THF (40ml) dugc khqu trong 1
gir & 50°C. Hdn hop phéan tng dugc pha lodng bing MeOH (15ml) va nudc (150ml),
duoc chiét bing EA (200ml, 50ml). CAc 16p hitu co thu gom dugc dugce rira bang nudc

mubi (2 x 100ml), 1am kho trén Na,SO, khan, loc va dugc ¢d dudi ap suét giam. Phan
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cin duoc tinh ché bing cach sic ky trén silicagel (rtra giai bang EA) dé thu duoc (4-
(benzyloxy)pyridin-2-yl)metanol (0,50g). MS: m/z 216 (M+H) "

Budc d: Hon hop chira (4-(benzyloxy)pyridin-2-yl)metanol (0,50g, 2,32mmol),
dess-martin periodinan (1,25g, 2,95mmol) trong DCM (20ml) dugc khudy trong 1,5 gio.
Hén hop phan tmg duoc pha lodng bang dung dich bdo hoa trong nudc NaHSOj;, dung
dich bdo hoa trong nuéc NaHCO; va DCM (50ml). Lép nudc dugc tach ra va dugce chiét
bang DCM (50ml). C4c 16p hitu co thu gom duge duge lam kho trén Na,SO4 khan, loc va
dugc cd dudi 4p sudt giam. Phén cin duqc.tinh ché bing céach sic ky trén silicagel dé thu

duoc 4-(benzyloxy)picolinaldehyt (0,40g). MS: m/z 214 (M+H) .

Budce e: LDA (dung dich 2M trong THF/Hex, 1,30ml, 2,60mmol) dugc thém
tirg giot vao dung dich ¢ 0°C chita 1-(tert-butyl) 4-etyl piperidin-1,4-dicarboxylat
(0,52g, 2,02mmol) trong THF (15ml). Hon hop tao thanh dugc lam lanh dén -70°C, dung
dich chira 4-(benzyloxy)picolinaldehyt (0,40g, 1,88mmol) trong THF (5ml) duoc thém
véo. Hn hop tao thanh duoc dé 4m dén -15°C va duoc khudy trong 30 pht, tiép theo,
duogc toi bang dung dich bio hoa trong nuéc NH,CI (10ml), duge pha lodng bang nudc
(50ml) va duge chiét bing EA (1 X 100ml). Lép hitu co duge rira bing nuéc mubi (2 X
50ml), 1am kho trén Na,SO, khan, duoc loc va ¢b duéi 4p suat giam. Phan can dugc tinh
ché bang cach sic ky trén silicagel (rira gidi bang EA:Hex = 1:1) dé thu dugc 1-(tert-
butyl) 4-etyl 4-((4-(benzyloxy)pyridin-2-yl)(hydroxy)metyl)piperidin-1,4-dicarboxylat
(0,25g). MS: m/z 471 (M+H) "

Buéc f: Hon hop chira 1-(tert-butyl) 4-etyl 4-((4-(benzyloxy)pyridin-2-
yl)(hydroxy)metyl)piperidin-1,4-dicarboxylat (0,25g, 0,53mmol), LiBH4 (dung dich 2M
trong THF, 1,00ml, 2,00mmol) trong THF (10ml) duoc khudy trong 40 phut & 55°C. Hon
hop phan tmg dugc t6i baing MeOH (10ml), cac chat d& bay hoi duoc loai bo dudi ap suit
giam. Phan cin dugc ﬁha loding bang nude (150ml), dugc chiét bang EA (1 x 50ml). Lép
hitu co dugc rira béng nudc mubi (1 X 30ml), 1am kho trén Na,SO, khan, loc va duogc c6
duéi ap sudt giam dé thu dugc tert-butyl 4-((4-(benzyloxy)pyridin-2-yl)(hydroxy)metyl)-
4-(hydroxymetyl)piperidin-1-carboxylat (0,22g). MS: m/z 429 (M+H) .

Buéc g: Hon hop chira tert-butyl 4-((4-(benzyloxy)pyridin-2-yl)(hydroxy)metyl)-
4-(hydroxymetyl)piperidin-1-carboxylat (0,22g, 0,51mmol), Pd (10% trén cacbon, 0,12g)
trong MeOH (20ml) duoc khudy trong 1,5 gi trong méi trudng hydro. Hon hop phan

-05-



34415

g loc, tiép theo rira bing MeOH va dich loc dugc ¢6 dudi ap suét giam dé thu dugc
tert-butyl 4-(hydroxy(4-hydroxypyridin-2-yl)metyl)-4-(hydroxymetyl)piperidin-1-
carboxylat (154mg). MS: m/z 339 (M+H) "

Budc h: N,N,N',N'-tetrametylazodicarboxamit (158mg, 0,68mmol) dugc thém
vao hon hop chira tert-butyl 4-(hydroxy(4-hydroxypyridin-2-yl)metyl)-4-
(hydroxymetyl)piperidin-1-carboxylat (120mg, 0,36mmol) va triphenyl phosphat
(175mg, 0,67mmol) trong THF (10ml). Hén hop phan img dugc khudy trong 30 phut &
RT. Hdn hop phéan tmg dugc tinh ché bing cach sic ky trén silicagel (rira giai bang
MeOH:DCM = 1:7, thé tich) dé thu duoc tert-butyl 1-hydroxy-7-oxo-1,7-dihydro-3H-
spiro[indolizin-2,4'-piperidin]-1'-carboxylat (100mg). MS: m/z 321 (M+H)".

Budéc i: Hon hop chira tert-butyl1-hydroxy-7-oxo-1,7-dihydro-3H-
spiro[indolizin-2,4'-piperidin]-1'-carboxylat (0,35g, 1,09mmol), Dess-Martin periodinan
(0,72g, 1,70mmol) va DCM (35ml) dugc khudy trong 2 gi & RT. Hon hop tao thanh
duogc rira bang dung dich bio hoa trong nuéc Na,SO; (1 X 20ml) va dung dich bo hoa
trong nudc NaHCO; (1 X 20ml). Lép hitu co dugce lam khé trén Na,SO4 khan, duqé loc
va ¢ dudi 4p suét giam dé thu duoc tert-butyl 1,7-dioxo- I,7-dihydro-3H-spiro[indolizin-

2,4'-piperidin]-1'-carboxylat (0,33g). MS: m/z 319 (M+H) .

Céc hop chit sau day dugc tng hop bang cach st dung quy trinh trén véi cac

chét ban dau tuong tng.

Bang 12
) O
N X
O HO
Chit trung gian Bl

3

Theo quy trinh cia W02017211303 A1, chét trung gian B1 dugc diéu ché tir 4-

iodoindolin-2,3-dion trong 3 budc.
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Chét trung gian B2
N\ SNa
CIJI N/INHZ
Theo quy trinh cia W02017211303 A1,chét trung gian B2 dugc didu ché tir 3-

bromo-6-clopyrazin-2-amin trong 2 budc.

Céc hop chit sau day dugc tdng hop bang cach sir dung quy trinh trén hoic quy

~ trinh cdi bién véi cac chat ban dau tuong ung.

Bang 13
N._SNa Cl SH Cl SH
/[ /j/ B _ N
cI” N e N7 cl 2\ /S
Chét trung gian B3

E%CI . (lg _Cl
| N” F | N N,

3-Clo-2-flo-4-iodopyridin (10,10g, 39,23mmol) va DMSO (50ml) dugc thém vao-
a sealed tube, amoni hydroxit (25%, 50ml) dugc thém vao timg giot. Hon hop tao thanh
dugc khudy trong 16 gio & 80°C. Sau khi 1am ngudi dén RT, hdn hop phan tmg duoc rét
vao nuée (250ml), chat két tia tao thanh dugc thu gom, dugc hoa tan trong DCM
(280ml), dugc mra béng nude mubi (1 X 100ml), lam kho trén Na,SO4 khan, dugc loc va
o dudi ap sudt giam dé thu dugc 3-clo-4-iodopyridin-2-amin (7,01g). MS: m/z 255
M+H) ™.

Céc hop chat sau ddy duogc tong hop bang cach sir dung quy trinh trén hodc quy

trinh cai bi€n véi cac chat ban dau tuong Gng.

Bang 14
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Chit trung gian B4
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Hdn hop chira 3-clo-4-iodopyridin-2-amin (25,53g, 100,33mmol), natri 3-amino-
- 5-clopyrazin-2-thiolat (20,18g, 109,92mmol), Pd,(dba); (4,47g, 4,88mmol), XantPhos
(5,81g, 10,04mmol) va DIEA (26,12g, 202,10mmol) trong 1,4-dioxan (10ml) dugc khudy
trong 1,5 gio & 70°C trong méi trudng nito. Sau khi 1am ngudi dén RT, hdn hop phan tng
dugc loc qua dém Celite followed by 1,4-dioxan (30ml) wash va dich loc dugc c6 dudi
ap suét giam. DCM (100ml) va EA (100ml) dugc thém vao va hdn hop tao thanh dugc
khudy trong 40 phat. Chat két tiia duge thu gom, 1am kho trong 16 chan khong dé thu
dugc 3-((2-amino-3-clopyridin-4-yl)thio)-6-clopyrazin-2-amin (13,86g). MS: m/z 288
(M+H) ™.

Céc hop chét sau day dugc tong hop bang cach st dung quy trinh trén hodc quy

trinh cai bién vdi cac chat ban dau tuong ing.

Bang 15
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Vidul

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-2-amin

Boc
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Buéc a: Hn hop chira hop chit 1H-inden ( 11,62¢g, 0,10mol) va LIHMDS
(220ml, 1mol/l trong THF) trong THF(120ml) duoc khudy & -50°C trong 1 gid. Tert-
butyl bis(2-cloetyl)carbamat (24,21g, 0,10mol) dugc thém vao hon hop phan tng va
dugc khudy & -50°C trong 1 giv. Hn hop phan tmg duoc t6i bang nude mudi (300ml).
Dich chiét hitu co dugc 1am khé béng Na,SO4 khan, va dugce cd dudi ap suét giam trong
chéan khéng. Phén cin dugce tinh ché béng cach sic ky cot dé thu duoc h(_)*p chét tert-butyl
spiro[inden-1,4'"-piperidin]-1'-carboxylat dudi dang chét rin mau vang (10,36g, 36%).
MS: 286 (M+H)".

Budc b: Hon hop chira hop chét tert-butyl spiro[inden-1,4'-piperidin]-1'-
carboxylat (117,02g, 0,41mol) va phirc boran-metyl sulfua (10mol/l, 220ml) trong THF
(800ml) duoc khudy & 0°C trong 3 gio. NaOH (2mol/l, 1,2L) va H,0, (300ml) dugc thém
va dugc khudy & 0°C trong 1 gior. Dich chiét hitu co dugc thu gom lai, 13m khé trén
Na,S0O,4 khan va dugc ¢6 dudi ap suét giam trong chan khong dé thu dugc hdn hop phan
tmg of tert-butyl 2-hydroxy-2,3-dihydrospiro[inden-1,4'-piperidin]-1'-carboxylat va tert-
butyl 3-hydroxy-2,3-dihydrospiro[inden-1,4'-piperidin]-1'-carboxylat dudi dang diu mau
vang (130,33g, chét tho). MS: 304 (M+H)".
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Buéc c: Hon hop chira tert-butyl 2-hydroxy-2,3-dihydrospiro[inden-1,4'-
piperidin]-1'-carboxylat va tert-butyl 3-hydroxy-2,3-dihydrospiro[inden-1,4'-piperidin]-
1'-carboxylat (130,02g, 0,43mol) va Dess-Martin periodinan (364,76g, 0,86mol) trong
DCM (2L) dugc khudy & 25°C trong 12 git. Hon hop phan tmg duoc loc va dich loc
duoc rira bing dung dich natri bicacbonat bao hoa (1 lit) va nuée mudi (1 1it). Dich chiét
hiru co duoc 1am kho trén Na,SO, khan va duoc ¢ dudi ap sudt giam trong chan khong.
Phén cin duoc tinh ché bing cach sic ki cot dé thu duoc hop chét tert-butyl 3-0xo0-2,3-
dihydrospiro[inden-1,4'-piperidin]-1'-carboxylat dudi dang chit rin mau tring (41,75g,
34%, 2 bude). MS: 302 (M+H)".

Budc d: R-(+)-tert-butylsulfinamit (49,46g, 0,41mol) dugc thém vao dung dich
chira hop chét tert-butyl 3-ox0-2,3-dihydrospiro[inden-1,4"-piperidin}-1'-carboxylat
(41,01g, 0,14mol) trong Titani (IV) etoxit (80ml). Hon hop tao thanh dugc khudy & 85°C
trong 2 gio. EA (0,5 lit) va nudce (0,5 lit) duge thém vao hdn hop phan tng. Hon hop
phéan tmg duogc loc va dich chiét hitu co duoc thu gom lai. Dung dich nuéc dugc chiét
bang EA (200mIx2). Dich chiét hiru co thu gom dwgc duge rira bing nude mudi (500ml),
lam kho trén Na,SO4 khan, va duge ¢6 dudi ap suét giam trong chan khong dé thu duoc
hop chét tert-butyl 3-oxo0-2,3-dihydrospiro[inden-1,4'"-piperidin]-1'-carboxylat (132,05g
chit tho). MS: 405(M+H)". Khéng cin tinh ché cho budc tiép theo.

Buéc e: Hon hop chira hop chét tert-butyl 3-oxo0-2,3-dihydrospiro[inden-1,4'-
piperidin]-1'-carboxylat (132,02g, 0,33mol) trong THF (200ml) dugc khudy & -50°C.
NaBH, (7,71g, 0,51mol) dugc thém vao hdn hop phan (g va dugc dé quay tr¢ lai nhiét
d6 trong phong. Hbn hop phan ting duoc t6i bing dung dich amoni clorua bo hoa
(100ml). Dich chiét hiru co duoc thu gom lai, 1am kho trén Na,SO4 khan, va dugc c6
dudi 4p sudt giam trong chan khong. Phan cin duoc tinh ché bang cach séc ky cot dé thu
dugc hop chit tert-butyl (R)-2-(((R)-tert-butylsulfinyl)amino)-2,3-dihydrospiro[ inden-
1,4"-piperidin]-1'-carboxylat dudi dang chit rin mau tring (27,25g, 49%, 2 budc). MS:
407 (M+H)".

Budc f: Hon hop chira hop chét tert-butyl (R)-2-(((R)-tert-butylsulfinyl)amino)-
2,3-dihydrospiro[inden-1,4'-piperidin]-1'-carboxylat (1,16g, 3,98mmol), CF;COOH
(3,6ml) trong DCM (20ml) dugc khudy & 25°C trong 1,5 gio. Hdn hop phan tmg duoc co
dudi 4p sudt giam, phan cin duoc hoa tan trong NMP (15ml), tiép theo, 3-((2-amino-3-
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clopyridin-4-yl)thio)-6- clopyrazin-2-amin (1,03g, 3,59mmol) va K,COs (6,60g,
47,76mmol) duge thém vao hdn hop va duge khudy & 90°C trong 16 gid. H,O (30ml)
duoc thém vao hdn hop phan img va chit két tia duogc loc. Banh loc dugc hoa tan trong
DCM (40ml) va duoc rira bang nude mudi (40ml). Dich chiét hitu co duge 1am kho trén
Na,SO0, khan va dugc ¢ duéi 4p suét giam trong chan khong dé thu dugc hop chat (R)-
N-((R)-1 '-(6-amino—5-((2-amin0-3-clopyridin—4-y1)thio)pyrazin-2-yl)-2 3-
dihydrospiro[inden-1,4'-piperidin]-2-yl)-2-metylpropan-2- sulﬁnamlt( g, 70%) dudi

dang chit rdn mau vang.

Budc g: HCl/Dioxan (2ml, 4mol/l) dugc thém vao dung dich chita hop chit (R)-
N-((R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-piperidin]-2-yl)-2-metylpropan-2-sulfinamit (1,52g, 2,72mmol)
trong DCM (20ml). Hon hop tao thanh duoc khudy & 25°C trong 1 gid va chat két tia
duoc loc. Banh loc duge phéan tan trong DCM (30ml) va amoni hydroxit (Sml) dugc thém
vao d& diéu chinh d6 pH >10. Hén hop phan tng dugc rira bing nuée mubi (40mi), 1am
kho trén Na,SO, khan va duoc c¢d dudi 4p sudt giam trong chan khong. Phan can dugc
tinh ché bing cach sic ky cot dé thu dugc hop chét (R)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-yl)-2,3-dihydrospiro[inden-1,4'-piperidin]-2-amin dud1
dang chit rén mau vang (530mg, 42%). MS: 454 (M+H)". "H NMR (400MHz, DMSO-
d6) & 7,64 - 7,66 (m, 2H), 7,30 (d, 1H), 7,20 (d, 1H), 7,13 - 7,15 (m, 2H), 6,78 (d, 1H),
4,05 - 4,09 (m, 1H), 3,91 - 3,95 (m, 1H), 3,54 - 3,60 (m, 3H), 3,12 - 3,18 (m, 1H), 2,57 -
2,63 (m, 1H), 1,91 - 2,09 (m, 2H), 1,66 - 1,76 (m, 1H), 1,49 - 1,58 (m, 1H).

Vidu 2

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin

?
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Budc a: NaH(60%) (3,63g, 90,80mmol) duoc thém vao dung dich chira hop chét
2,3-dihydro-1H-inden-1-on (4,00g, 30,27mmol) trong DMF (80ml). Hon hop phan tmg
duge khudy trong 30 phat & 16°C. Tert-butyl bis(2-cloetyl) carbamat (8,06g, 33,29mmol)
duoc thém vao tirng giot. va tiép theo, hdn hop phan tng duoc khudy trong 16 gid &
60°C. Hdn hop phan Gmg dugc t6i bang nude mudi (200ml), duge chiét bing EA
(100mlx2). L6p hitu co duoc thu gom lai va dugc rira bang nuée mubi (100mlx2), lam
kho trén Na,SO,4 khan. Sau khi co, phr:in can duoc tinh ché béng céch séc k¥ cot dé thu
duoc hop chit tert-butyl 1-oxo-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
(1,21g, 13%) as a dark red oil. MS: 302 (M+H)".

Budce b: Sau khi titani (IV) etoxit (12,00g) duoc 1am 4m dén 90°C, hop chét tert-
butyl 1-oxo0-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,21g, 4,01lmmol) va
(R)-2-metylpropan-Z;sulﬁnamit (1,22g, 12,04mmol) dugc thém vio. Sau khi dugc khudy
trong 19 gid & 90°C. Hon hop phan tng duge rét vao EA (200ml), va nudc mudi (200ml)
dugc thém vao. Sau khi duoc khuéy trong 15 phat, chit ran duge loc ra. Dich long duge
tach ra. Lép hitu co dugc rira bang nudc mudi (200mlx2), va 1am kho trén Na,SO, khan.
Chét rin duoc loc ra, va dich loc dugc cb dudi ap sut gidm trong chan khong. Phéan cin
duoc tinh ché bang cach sic ky cot dé thu duoc hop chit tert-butyl (R,E)-1-((tert-
butylsulfinyl)imino)-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,01g, 62%)
dudi dang chét rin mau den. MS: 405 (M+H)".

Budce c: Dung dich chira hop chit tert-butyl (R,E)-1-((tert-butylsulfinyl)imino)-
1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (1,01g, 2,50mmol) trong THF
(10ml) dugc 1am lanh trong -50°C. NaBH,4 (142mg, 3,74mmol) dugc thém vao timg
phan. Hon hop phan tng dugc khudy trong 15,5 gid két hop voi lam 4m tu nhién dén
nhiét d6 trong phong, va tiép theo, rét vao EA (100ml). Hon hop phan tmg dugc rira bang
nuéc mubi (100mlIx3). Lép hitu co duge 1am kho trén Na,SO, khan va dugc ¢b dudi ap
sut giam trong chan khéng. Phan cin dugc tinh ché bang cach sdc ky cot dé thu duoc

hop chét tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-1,3-dihydrospiro[inden-2,4'-
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piperidin]-1'-carboxylat (580mg, 57%) dudi dang dau mau vang. MS: 407 (M+H)".

Budc d: Hdn hop chira hop chét tert-butyl (S)-1-(((R)-tert-butylsulfinyl)amino)-
1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (580mg, 1,43mmol) va TFA (1ml)
trong DCM (5ml) dugc khudy trong 40 phit & 20°C. Dung dich dugc cb dé thu duogc hop
chét (R)-N-((S)-1,3-dihydrospiro[inden-2,4'"-piperidin]-1-yl)-2-metylpropan-2-sulfinamit
(520mg, 90%) dudi dang dau mau vang. MS: 307 (M+H)".

Buéc e: Hon hop chira (R)-N-((S)-1,3-dihydrospiro[inden-2,4'"-piperidin]-1-y1)-2-
metylpropan-2-sulfinamit (260mg, 0,62mmol), 3-((2-amino-3-clopyridin-4-yl) thio)-6-
clopyrazin-2-amin (196mg, 0,68mmol) va K,CO; (427mg, 3,09mmol) trong NMP (8ml)
duogc khudy trong 16 gid & 100°C. Hon hop phan Gng rét vao EA (200ml) va dugce rira
béng nudc mudi (200m1x3). L6p hitu co dugc 1am khé trén Na,SO4 khan va dugc co
dudi 4p sudt giam trong chan khéng. Phan cin dugc tinh ché bang cach sic ky cot dé thu
duoc hop chit (R)-N-((S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (260mg, 65%)
duéi dang chit ran mau vang. MS: 558 (M+H)".

Budc f: Hop chit (R)-N-((S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-
yD)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-2,4'-piperidin}- 1-yl)-2-metylpropan-2-
sulfinamit (260mg, 0,47mmol) dugc hoa tan trong DCM (5ml) va HCl/Dioxan (4mol/l,
5ml) dugc thém vao ting giot. Hon hop phan tng dugc khudy trong 30 phut & 20°C. Hén
hop phan tmg dugc ¢b va phan cin duge hoa tan trong metanol (2ml). va EA (5ml) dugc
thém vao. Chit rin dugc thu gom lai bing cach loc dé thu dugc hop chét (S)-1'-(6-amino-
5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-
1-amin (123mg, 54%) du6i dang chét rin mau tring nho. MS: 454 (M+H)". 'H NMR
(400MHz, DMSO-d6) 3 7,81 (d, 1H), 7,72 (s, 1H), 7,62 (d, 1H), 7,27 - 7,36 (m, 3H), 6,12
(d, 1H), 4,21 - 4,35 (m, 3H), 2,97 - 3,24 (m, 4H), 1,77 - 1,91 (m, 2H), 1,49 - 1,59 (m,
2H).

Vidu3

(R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3,4-
dihydro-2H-spiro[naphtalen-1,4'-piperidin]-2-amin
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Buéc a: Dung dich chita hop chit tert-butyl bis(2-cloetyl)carbamat
(11,00g,45.43mmol) trong HCl/Dioxan (4mol/l, 200m1) dugc khudy trong 1gior & 20°C.
Dung dich dugc c6 va phﬁn can dugc hoa tan trong DCE (200ml). Trietylamin (22,95g,
227,14mmol) va benzaldehyt (7,23g, 68,14mmol) dugc thém vao hdn hop nay. Va tiép
theo, NaBH(OAc); (24,07g, 113,57mmol) duoc thém vio timg phan. Hén hop phéan tmg
dugc khudy trong 54 gitr & 20°C, va tiép theo, EA(300ml) va nu6e mubi (200ml) dugc
thém vao. Lép hitu éor duoc ¢d dudi ap suat giam trong chan khong. Phan cin dugc hoa
tan trong dung dich HCI (2mol/1, 200ml) va dugc chiét bang EA (100ml). Gia tri d6 pH
ctia 16p nude duge didu chinh dén 9 bang dung dich Na,CO; bio hoa. Hdn hop phan tng
duoc chiét bang EA (200ml). Lop hitu co dugc 1am khé trén Na,SO4 khan va dugc cb dé
thu dugc hop chit N-benzyl-2-clo-N-(2-cloetyl)etan-1-amin (8,52g, 81%) duéi dang dau

khong mau.

Budce b: Kali tert-butylat (9,36g, 83,14mmol) dugc thém dung dich chita hgp
chét N-benzyl-2-clo-N-(2-cloetyl)etan-1-amin (8,52g, 36,70mmol) va 3,4-
dihydronaphtalen-2(1H)-on (4,88g, 33,36mmol) trong THF (80ml) va DMSO (50ml).
Hbn hop phan ung duge khudy trong 20 gi¢r & 20°C. Hon hop phan ting duge ¢6 va duoc
pha lodng bang EA (200ml). va tiép theo, hdn hop phan tmg dugc rira bing nudc mudi
(200mlx3). Lép hitu co dugce 1am kho trén Na,SO, khan va duogc c6. Phan cin duoc tinh
ché bang cach sic ky cot dé thu duge 1'-benzyl-3,4-dihydro-2H-spiro[naphtalen-1,4'-
piperidin]-2-on (2,32g, 21%) dudi dang dau mau den. MS: 306 (M+H)".

Budc c: hop chét 1'-benzyl-3,4-dihydro-2H-spiro[naphtalen-1,4'-piperidin]-2-on
(2,32g, 7,60mmol) va (R)-2-metylpropan-2-sulfinamit (2,76g, 22,79mmol) dugc thém
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vao titani (IV) etoxit. Hén hop phan tmg duoc khudy trong 19gio & 100°C. EA (200ml)
va nude (200ml) duge thém vao. Chét rin dugc loc ra. Hon hop 1éng duge tach ra. Lép
hitu co dugce nira béng nudc mubi (100ml1x5), 1am kho trén Na,SO, khan, va dugc co
duéi 4p suét giam trong chan khong. Phin cin dugc tinh ché bang cach sic ky cot dé thu
dugc hop chit (R,E)-N-(1'-benzyl-3,4-dihydro-2H-spiro[naphtalen-1,4'-piperidin]-2-
yliden)-2-metylpropan-2-sulfinamit (660mg, 21%) dudi dang diu mau vang. MS: 409
(M+H)".

Budc d: Dung dich chtra hop chit (R,E)-N-(1'-benzyl-3,4-dihydro-2H-
spiro[naphtalen-1,4'-piperidin]-2-yliden)-2-metylpropan-2-sulfinamit (660mg, 1,62mmol)
trong THF (10ml) dugc 1am lanh dén -50°C. Va tiép theo, NaBH4 (122mg,
3,23mmol)duoc thém vao timg phan. Hdn hop phan tmg duge khudy trong 18 gior két
hop v6i 1am 4m tu nhién dén nhiét do trong phong. Hon hop phan ting duoc t6i bang
nuée (50ml) va duge chiét bang EA (50mlx2). Lép hitu co duoc thu gom lai va duoc ria
bang nudc mubi (50mlx2), lam kho trén Na,SO, khan va duge cd dudi ap sudt giam
trong chan khong. Phin cin duoc tinh ché bang cach sic ky cot dé thu dugc hop chit (R)-
N-((R)-1'-benzyl-3,4-dihydro-2H-spiro[napbtalen-1,4'-piperidin]-2-yl)-2-metylpropan-2-
sulfinamit (195mg, 29%) duédi dang dau mau vang. MS: 411 (M+H)".

Budc e: paladi hydroxit (20%, 120mg) duoc thém vao dung dich chia hop chét
(R)-N-((R)-1'-benzyl-3,4-dihydro-2H-spiro[naphtalen-1,4'-piperidin]-2-yl)-2-
metylpropan-2-sulfinamit (195mg, 01,47mm01) trong metanol (5ml). Hon hop phan tng
dugc khudy trong 18gidr & 40°C trong méi truong hydro. Hdn hop phéan tmg dugce loc va
dich loc dugc ¢b dé thu duoc hop chit (R)-N-((R)-3,4-dihydro-2H-spiro[naphtalen-1,4'-
piperidin]-2-yl)-2-metylpropan-2-sulfinamit (92mg, 60%). MS: 321 (M+H)".

Budc f: Hop chét (R)-N-((R)-3,4-dihydro-2H-spiro[naphtalen-1,4'-piperidin]-2-
yl)—2—inety1propan—2—sulﬁnamit (92mg, 0,29mmol) dugc hoa tan trong NMP (3ml). 3-((2-
amino-3-clopyridin-4-yl)thio)-6-clopyrazin-2-amin (91mg, 0,32mmol) va K,CO;
(198mg, 1,44mmol) dugc thém vao. Hén hop phan tmg dugc khudy trong 3 gio & 100°C,
va dugc pha losng bang EA(30ml), duge rira bang nuéc mudi (30mlx3). Lép hitu co
dugc lam kho béngNaQSO4 khan. Phin cin duoc tinh ché bang Pre-TLC dé thu dugc hop
chat (R)-N-((R)-1"-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3,4-
dihydro-2H-spiro[naphtalen-1,4'-piperidin]-2-yl)-2-metylpropan-2-sulfinamit (18mg,
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11%) duéi dang chat rin mau trang nho.

Bude g: HCl/Dioxan (4mol/l, 2ml) dugc thém vao dung dich chira hop chat (R)-
N-((R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3,4-dihydro-2H-
spiro[naphtalen-1,4'-piperidin]-2-yl)-2-metylpropan-2-sulfinamit (18mg, 0,03mmol)
trong 1,4-dioxan (2ml). Hon hop phan tng duoc khudy trong 30 phut. Hdn hop tao thanh
dugc ¢b va duoc rira bang EA hai 1an. Chét rin duoc 1am kho trong chan khong cao dé
thu dugc hop chit (R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3,4-
dihydro-2H-spiro[naphtalen-1,4'-piperidin]-2-amin (14mg, 88%) dudi dang chit ran mau
tring nhd. MS: 468 (M+H)".

Vi du 4

. (R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-
dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-6-amin

Boc
o 9 N
Boc—
X - N o
EI Boc~N ,\Cl)/\ o o N\j% sé_.
N F a - b N, / c E// N d
\_/ N
N///\\

7N
_ N
N—
Boc
N
H,N__N._N
- NH HN NN
N ) o —— j:\ A — ¥ ]/ NH,
S - ~
| NS e SN AT s N HCl
= H
P |
H,N" N HN” N

Buéc a: NaHMDS (38ml, 2mol/l trong THF) dugc thém vao hdn hop chira hop
chét 2-flo-3-metylpyridin (5,56g, 50,00mmol), 1-tert-butyl 4-etyl piperidin-1,4-
dicarboxylat (14,15g, 55,00mmol) trong toluen (50ml) timg giot & 0°C, tiép theo, dugc
lam 4m tu nhién dén 20°C va dugc khudy trong 24 gid. Hon hop phan tmg dugc toi bang
nuée mudi (100ml). Dich chiét hiru co duoc 1am khé trén Na,SO, va duge c¢b dudi ap
sudt giam trong chan khéng. Phan can dugc tinh ché bang cach sic ky cot dé thu duge
hop chét 1-(tert-butyl) 4-etyl 4-(3-metylpyridin-2-yl)piperidin-1,4-dicarboxylat (6,32g,
36%) dudi dang dau mau vang. MS: 349 (M+H)".

Budc b: Hon hop chita hop chét 1-(tert-butyl) 4-etyl 4-(3-metylpyridin-2-
yl)piperidin-1,4-dicarboxylat (4,80g, 13,78mmol), LDA (2mol/1,17ml) trong THF (48ml)
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duoc khudy & 0°C trong 0,5 gitr. Hdn hop phéan tmg duoc loai bo duéi 4p suit giam trong
chan khong. Phéan cin dugc tinh ché bang cach sic ky cot dé thu dugc hop chét tert-butyl
6-0x0-3,6-dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-1'-carboxylat (0,95g, 23%)
duéi dang diu mau dé. MS: 303 (M+H)".

Budc c: R-(+)-tert-Butylsulfinamit (1,13g, 9,33mmol) dugc thém vao dung dich
chira hop chét tert-butyl 6-oxo-5,6-dihydrospiro[xyclopenta[blpyridin-7,4'-piperidin]-1'-
carboxylat (0,94g, 3,11mol) trong titani (IV) etoxit (5Sml). Hdn hop tao thanh dugc khudy
& 80°C trong 1 gio. EA (30ml) va nugce (20ml) dugc thém vao hdn hop phéan tmg. Hon
hop phan tng duogc loc va dich chiét hiru co duge thu gom lai. Dung dich nuéc dugce
chiét bang EA (10mlx2). Dich chiét hitu co thu gom dugc dugc ria bang nudc mudi
(50ml), 1am kho trén Na,SO, va duoc ¢d dudi ap suat giam trong chan khong dé thu duge
hop chét tert-butyl (R,Z)-6-((tert-butylsulfinyl)imino)-5,6-
dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-1'-carboxylat (2,51¢g, chét tho) dudi
dang dAu mau d6. Khong can tinh ché cho buéc tiép theo.MS: 406(M+H)".

Budc d: Dung dich chira hop chét tert-butyl (R,Z)-6-((tert-butylsulfinyl)imino)-
5,6-dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-1'-carboxylat (2,12g, chét tho)
trong THF (20ml) dugc khuéy & -50°C. NaBH, (176mg, 4,66mmol) dugc thém vao hén
hop phén tng va dugce lkém 4m tu nhién dén nhiét d6 trong phong. Hén hop phan tng
duoc t6i bang dung dich amoni clorua bo hoa (30ml). Dich chiét hitu co dugc thu gom
lai va 1am kho trén Na,SO, khan va dugc c¢b dudi ap suat giam trong chan khong. Phan
ciin dugc tinh ché bing cach sic ky cot dé thu duoc hop chit tert-butyl (R)-6-(((S)-tert-
butylsulfinyl)amino)-5,6-dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-1'-carboxylat
(0,21g, 17%, 2 budc) dudi dang chit rin mau vang. MS: 408 (M+H)".

Budc e: Hon hop chtra hop chit tert-butyl (R)-6-(((S)-tert-butylsulfinyl)amino)-
5,6-dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-1'-carboxylat (204mg, 0,50mmol),
CF;COOH (1ml) trong DCM(lOml) dugc khudy & 25°C trong 1,5 gio. Hon hop phén ting
duoc ¢d dudi ap sudt giam. Phan can dugc hoa tan trong NMP(10ml), tiép theo, 3-((2-
amino-3-clopyridin-4-yl)thio)-6-clopyrazin-2-amin (144mg, 0,50mmol) va K,CO;
(0,82g, 6,00mmol) duoc thém vio hdn hop phan tmg va dugc khudy & 95°C trong 16 gio.
H,0 (50ml) duoc thém vao hdn hop phéan tmg. Dung dich nuéc duoc chiét bang EA
(30mlx2). Dich chiét hitu co thu gom dugc dugc rira bang nude mudi (50ml), 1am kho
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trén Na,SO,4 khan va dugc c6 dudi ap suét gidm trong chan khong dé thu dugc hop chéit
(S)-N-((R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-
dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-6-yl)-2-metylpropan-2-sulfinamit
(302mg, chit thd). Khéng can tinh ché cho budc tiép theo. MS: 559 (M+H)".

Budec f: HCl/Dioxan (4mol/l, 1ml) dugc thém vao dung dich chira hop chéat (S)-
N-((R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-
dihydrospifo[xyclopenta[b]pyridin-7,4’-piperidin]-6-y1)-2-metylpropan—Z-sulﬁnamit
(302mg, 0,54mmol) trong DCM (10ml). Hén hop tao thanh dugc khudy & 25°C trong 1
gidr va chit két tia duoc loc. Banh loc duoc hoa tan trong MeOH (2ml), tiép theo, DCM
(15ml) dugc thém vao. Hon hop phan tmg duge khudy trong 0,5 gior va duoc loc dé thu
duoc hop chit (R)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,6-
dihydrospiro[xyclopenta[b]pyridin-7,4'-piperidin]-6-amin (163mg, 71%, 2 budc) dudi
dang chit rin mau vang. MS: 455 (M+H)". "H NMR (600MHz,MeOH-d4) & 8,69 (d, 1H),
8,54 (d, 1H), 7,92 - 7,96 (m, 1H), 7,88(s,1H), 7,75(d,1H), 6,58(d,1H), 4,54 - 4,67 (m,
3H), 3,89 - 3,95 (m, 1H), 3,37 - 3,61 (m, 3H), 2,79 - 2,86 (m, 1H), 1,93 - 2,20 (m, 3H).

Vidus

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-
1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin

Boc—N /] O/ O/
o T . N, > HN_
d @) a 5=0 b 5=0

N ~

H,N
fN . H,N
Cl S \ N =N
_ Nf m ~ cl s‘( N
— 0 / )
c  HNT HN d =\ N o
N 's=0 HN— H,N
N HCl

Budéc a: Hon hop chira tert-butyl 6-metoxy-1-oxo-1,3-dihydrospiro[inden-2,4'-

piperidin]-1'-carboxylat (557mg, 1,68mmol) va (R)-(+)-2-Metyl-2-propansulfinamit

(610mg, 5,04mmol) trong Ti(OEt)s (5ml) dugc khudy trong 16 gio & 100°C. Sau khi lam

ngudi dén RT, hdn hop phan tng dugc pha lodng bang EA (20ml) va nude (30ml). Hdn

hop tao thanh dugc loc qua dém Celite, tiép theo rra b?mg EA. Dich loc duogc rira bﬁng

nude mudi (1 X 50ml), 1am kho trén Na,SO4 khan, dugc loc va c6 dudi ap suét giam dé
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thu dugc tert-butyl (R,Z)-1-((tert-butylsulfinyl)imino)-6-metoxy-1,3-dihydrospiro[inden-
2 4'-piperidin]-1'-carboxylat (0,98g), chit nay dugc sir dung trong budc tiép theo ma
khéng cén tinh ché thém. MS: m/z 435 (M+H) ™.

Buéc b: NaBH, (0,17g, 4,51mmol) duge thém vao dung dich ¢ -50°C chira tert-
butyl (R,Z)-1-((tert-butylsulfinyl)imino)-6-metoxy-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (0,98g, 2,25mmol) trong THF (10ml). Hon hgp tao thanh dugc
d8 Am dén RT va duogc khudy trong 24 gid. Hon hop phan tng duoc pha lodng bang EA
(50ml) va nuée (50ml), 16p hiru co duoc tach ra, dugce rira bang nuwde mudi (1 X 50ml),
lam khd trén Na,SO,4 khan, dugc loc va cd dudi ap suét giam. Phan cin durge tinh ché
bang cach sic ky trén silicagel (rira giai bang EA:Hex = 1:5, thé tich) dé thu dugc tert-
butyl (5)-1-(((R)-tert-butylsulfinyl)amino)-6-metoxy-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-carboxylat (380mg). MS: m/z 437 (M+H) .

Budc c: TFA (2ml) dugc thém vao dung dich chira tert-butyl (S)-1-(((R)-tert-
butylsulfinyl)amino)-6-metoxy-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
(380mg, 0,87mmol) trong DCM (10ml), va dugc khudy trong 1,5 gio & RT. Hon hop tao
thanh duoc ¢d dudi ap sudt giam. Phan cin dugc hoa tan trong NMP (10ml), 3-((2-
amino-3-clopyridin-4-yl)thio)-6-clopyrazin-2-amin (301mg, 1,04mmol) va K,CO;
(601mg, 4,35mmol) dugc thém viao. Hon hop tao thanh dugc khudy trong 16 gior &
100°C. Sau khi 1am ngudi dén RT, hdn hop phan éng dugc pha lodng bang nudc (50ml)
va EA (50ml). L6p nude duoc tach ra, 16p hitu co duge rira bang nude mudi (2 X 50ml),
lam kho trén Na,SO,4 khan, dugc loc va ¢6 dudi ap suét giam. Phén cin duch tinh ché
bing cach sic ky trén silicagel (rira giai baing MeOH:DCM = 1:20, thé tich) dé thu dugc
(R)-N-((S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-3-yl)-2-metylpropan-2-sulfinamit (254mg). MS: m/z
588 (M+H) *.

Budce d: HCI (dung dich 4M trong 1, 4-dioxan, 3ml) dugc thém tirng giot vao
dung dich chira (R)-N-((S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-
5-metoxy-1,3-dihydrospiro[inden-2,4'-piperidin]-3-yl)-2-metylpropan-2-sulfinamit
(254mg, 0,43mmol) trong 1,4-dioxan (3ml) va dugc khudy trong 30 phit & RT. Hén hop
phan tmg dugc loc va chit két tia thu gom duge dugce lam kho trong 16 chan khong dé

thu dugc (S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-
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1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin (221mg) duéi dang mudi HCL. MS: m/z
484 (M+H) *. 1HNMR (600MHz, MeOH-d4) 6 7,90 (s, 1H), 7,76 (d, 1H), 7,28 (d,
1H),7,12 (d, 1H), 6,95 - 6,89 (m, 1H), 6,58 (d, 1H), 4,50 - 4,35 (m, 3H), 3,82 (s, 3H),
3,49 - 3,40 (m, 2H), 3,16 - 3,08 (m, 2H), 2,01 - 1,66 (m, 4H).

Céc hop chét cuia cac vi du sau day dugc tdng hop bang cach str dung quy trinh
trén hodc quy trinh cai bién bang cach str dung Chét trung gian A va Chét trung gian B
tuong ung.

Céc hop chét ctia cac vi du sau day 1a cac hop chét véi dang bazo tu do, hodc

muoi dugc dung cua nd.
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Vi du 82

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-7-amin

= =
Boc—N | Boc—N |
= NS NS
Boc—N | 7 N N
N > N > HN
d N a =0 b \S:O

s :
A H,N A
= =N A
WO e O
¢ HCI H,N N d 42:< N N
2 H2N \ H2N .

N_//

Buéc a: Hon hop chira tert-butyl 7-oxo-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-
piperidin]-1'-carboxylat (936mg, 3,10mmol) va (R)-(+)-2-metyl-2-propansulfinamit
(1045mg, 8,62mmol) trong Ti(OEt), (8ml) dugc khudy trong 2 gid & 100°C. Sau khi 1am
ngudi dén RT, hdn hop phan tmg duoc pha loing bang EA (50ml) va nuéc (50ml). Hon
hop tao thanh dwoc loc qua dém Celite, tiép theo rira bang EA. Lép hitu co dugc tach ra,
lam kho trén Na,SO,4 khan, dugc loc va cd dudi ap suét giam dé thu dugc tert-butyl
(R,Z)-7—((tert-butylsulfmyl)imino)-5,7-dihydrospir0[xyclopenta[b]pyridin-6,4'—piperidin]-
1'-carboxylat (1,41g). MS: m/z 406 (M+H) " |

Buéc b: BH; (dung dich 1M trong THEF, 10,00ml, 10,00mmol) dugc thém vao dung
dich & -40°C chira tert-butyl (R,Z)-7-((tert-butylsulfinyl)imino)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (1,41g, 3,48mmol) trong
THF (50ml). H3n hop tao thanh dugc dé 4m dén RT va dugc khudy trong 1 gi&. Hn hop
phan tmg duoc toi bang nuéc mubi (100ml). Lép nude duge tach ra, dugce chiét bang EA
(1 X 60ml), cac 16p hitu co dugc gom lai, lam khd trén Na,SO,4 khan, dugc loc va c6 dudi
4p suét giam. Phan cin dugc hoa tan trong MeOH (100ml) va dugc khudy trong 15 gior &
80°C. Sau khi 1am nguéi dén RT, hdn hop phan tmg duge ¢d dudi ap suat giam. Phan cin
duoc tinh ché bang cach sic ky trén silicagel (rira giai bang MeOH:DCM = 1:60, thé tich)
dé thu dugc tert-butyl (S)-7-(((R)-tert-butylsulfinyl)amino)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (309mg). MS: m/z 408
(M+H) *.

Budc c: HCI (dung dich 4M trong EA, 2ml, 8,00mmol) duQc thém vao dung dich
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chira tert-‘butyl (S)-7-(((R)-tert-butylsulfinyl)amino)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (309mg, 0,76mmol)
trong DCM (20ml), va dugc khudy trong 1,5 gio & RT. Hon hop tao thanh dugc cd dudi
ap sudt giam dé thu dugc (S)-5,7-dihydrospiro [xyclopenta [b]

pyridin-6,4'-piperidin]-7-amin (227mg). MS: m/z 204 (M+H) ™.

Budc d: Hon hop chira (S)-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-7-
amin (mudi HCI, 227mg, 1,12mmol), 3-((2-amino-3-clopyridin-4-yl)thio)-6-clopyrazin-
2-amin (249mg, 0,86mmol) va K,CO; (1149mg, 8,3 1mmol) trong axetonitril (15ml)
duoc khudy trong 44 gid & nhiét d6 hdi luu. Sau khi 1am ngudi ¢én RT, hon hop phan tng
duoc pha logng bang nuéc mudi (100ml), dugc chiét bang EA (2 X 50ml). L6p hitu co
dugc thu gom lai, 1am kho trén Na,SO,4 khan, dugc loc va cd duédi ap suét giam. Phén cin
duoc tinh ché bing cach sic ky trén silicagel (rira giai bang MeOH:DCM = 1:6, thé tich)
dé thu dugc (S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5,7- |
dihydrospiro[xyclopenta[blpyridin-6,4'-piperidin]-7-amin (77mg). MS: m/z 455 (M+H) i
'H NMR (400MHz, MeOH-d4) & 8,51 (s, 1H), 7,81 (d, 1H), 7,63 (s, 2H), 7,38 (s, 1H),
5,94 (d, 1H), 4,49 - 4,30 (m, 3H), 3,37 - 3,09 (m, 4H), 2,05 - 1,95 (m, 1H), 1,85 - 1,70
(m, 2H), 1,60 - 1,50 (m, 1H).

Céc hop chét ctia cac vi du sau ddy duoc tbng hop bang cach st dung quy trinh trén
hodc quy trinh cai bién bang cach st dung Chét trung gian A va Chét trung gian B twong
ung.

2-Metylpropan-2-sulfinamit, thay cho (R)-(+)-2-Metyl-2-Propansulfinamit, dugc su

dung trong budc (a) ciia Vi du 82 dé thu dugc hop chét raxemic.

Céc hop chét ctia cac vi du sau ddy 1a cac hop chét v6i dang bazo tu do, hodc mudi

duoc dung cua no.

Bang 17
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Vi du 133

(S)-4-((5-(1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-yl)pyrazin-2-yl)thio)-3-
clopyridin-2-ol

Boc~NC>§;© 7
K a 's=0 b '5=0 c

N\ N
=N =N
cl. s N
@—{f DQ@ o S{J—ND@
/O }\l / HN\S:O d HO‘{? Hel H,oN

Budc a-c: Buéce (a-c) ciia Vi du 5 dugce 4p dung dé tao ra (R)-N-((S)-1'-(5-((3-clo-2-
metoxypyridin-4-yl)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-
metylpropan-2-sulfinamit. MS: m/z 558 (M+H) *.

Buéc d: Hon hop chira (R)-N-((S)-1'-(5-((3-clo-2-metoxypyridin-4-yl)thio)pyrazin-
2-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-yl)-2-metylpropan-2-sulfinamit (112mg,
0,20mmol), DCM (5ml) va HCI (dung dich 4M trong 1,4-dioxan, 10ml) dugc khudy
trong 17 gid & RT. Hdn hop phan tng dugc ¢ dudi 4p suit giam, duge hoa tan trong
MeOH (10ml) va duoc khudy trong 23 gid nira & 60°C. Sau khi 1am ngudi dén RT, hdn
hop phén tmg duge cd dudi 4p suat giam. Phan cin dugc tao huyén phu trong MeOH
(2ml) va EA (20ml), chit két tia tao thanh duoc thu gom bang cach loc va lam kho duéi
ap suét giam dé thu duoc (S)-4-((5-(1-amino-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
yl)pyrazin-2-yl)thio)-3-clopyridin-2-ol (73mg). MS: m/z 440 (M+H) *. "H NMR
(400MHz, DMSO-d6) & 8,51 (s, 1H), 8,34 (s, 1H), 7,59 (d, 1H), 7,37 - 7,28 (m, 3H), 7,23
(d, 1H), 5,52 (d, 1H), 4,40 - 4,28 (m, 3H), 3,38 - 3,21 (m, 3H), 3,02 - 2,99 (d, 1H), 1,82
dén 1,75 (m, 2H), 1,60 - 1,52 (m, 2H).

Céc hop chét cia cac vi du sau day duoc tng hop bang cach st dung quy trinh trén

v6i cac chat ban dau tuong Gng.

Cac hop chat cua cac vi du sau ddy 1a cac hop chat, hodc muoi dugc dung cua nd.
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Vi du 137

(S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-piperidin]-6-ol
HN

HoN
=N ‘2:N
a S‘{T‘/)—Nm B o s meo
— = H
° HZN@ Hn

HaN—( HoN
\ /

BBr; (dung dich 1M trong DCM, 0,71ml) dugc thém vao hdn hop chira (S)-1'-(6-
amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-6-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1-amin (74mg, 0,14mmol) trong DCM (2ml). Hon
hop tao thanh duoc khudy trong 6 gid & RT. Cac chit dé bay hoi dugc loai bo dudi ap
sudt giam, ph?m can dugc tao hon dich trong nudec, chét rén tao thanh duoc loc ra va gia
tri d pH cua dich loc dugce didu chinh dén 7 bang dung dich bo hoa trong nudc
NaHCO,. Chét két tta tao thanh dugc thu gom bang cach loc va lam kho trong 16 chan
khéng dé thu dugc (S)-1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-
2-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-6-ol (7mg). MS: m/z 470 (M+H) *.

Hop chit theo Vi du sau day dugc tong hop bang cach sir dung quy trinh trén vé6i

cac chit ban ddu tuong tng.

Bang 19

Vi du Tén hoa hoc CAu triic MS: (M+H)" & "HNMR
(S)-1-amino-1'-(6- '"H NMR (400MHz, DMSO-
amino-5-((2- d6) 87,58 - 7,51 (m, 2H), 7,05
Amino-3- (t, 1H), 6,87 (d, 1H), 6,65 (d,
clopyridin-4- ] sHiNf“ N ™ 1H), 5,94 (d, 1H), 4,27 (d,

138 |yDthio)pyrazin-2- |, = va DHZqu 2H), 3,9 (s, 1H), 3,36 - 3,18

y1)-1,3- N (m, 2H), 3,08 (d, 1H), 2,69 (d,
dihydrospiro[inde 1H), 1,88 - 1,68 (m, 2H), 1,57
n-2,4'-piperidin]- (d, 1H), 1,43 (d, 1H).
4-ol MS: 470(M+H)".
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Vidu 139

1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-metyl-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-5-amin

N
] N\
Boc—N | R / . Z
7 N
a ‘S:O b

HN c
° 7\ X‘SQO
H2N H,N
—N lN —N N\
cl. s N
SN\ P — cl. s \ fN »
HN -
HaN—\ \ H,N HaN
N—7 s N/

Budc a: Bude (a) cia Vi du 5 dugc 4p dung dé tao ra tert-butyl (R,Z)-5-((tert-
butylsulfinyl)imino)-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat.
MS: m/z 406 (M+H) ".

Budéc b: metyllithi (dung dich 1,3M trong dietyl ete, 14ml, 18,20mmol) dugc thém
tirng giot vao dung dich ¢ -60°C chura tert-butyl (R,Z)-5-((tert-butylsulfinyl)imino)-5,7-
dihydrospiro[xyclopenta[b]pyridin-6,4'-piperidin]-1'-carboxylat (1,49g, 3,67mmol) trong
THF (15ml). Hén hop tao thanh dugc dé 4m dén RT va dugc khudy trong 20 gio. Hon
hop phan tmg duoc pha lodng bang nudc (10ml) va EA (20ml). Lép nude duge thu gom,
NaOH (1,00g, 25,00mmol) va (Boc),0 (0,50ml) dugc thém vao. Hon hop phan tmg dugc
khudy trong 1,5 gior & RT. Hon hop phan tmg dugc chiét bang EA (2 x 50ml), cac 16p
hitu co dugc gom lai, duge rira bang nuéc mubi (1 x 30ml), 1am kho trén Na,SO, khan,
loc va duogc b dudi 4p sudt giam. Phan cin dugc tinh ché bang cach sic ky trén silicagel
(rtra giai bang EA:Hex = 1:1, thé tich) dé thu dugc tert-butyl 5-(((S)-tert-
butylsulfinyl)amino)-5-metyl-5,7-dihydrospiro[xyclopenta[b]|pyridin-6,4'-piperidin]-1'-
carboxylat (823mg). MS: m/z 422 (M+H)".

Budc (c-d): Budc (c-d) ciia Vi du 5 duoc 4p dung dé tao ra 1'-(6-amino-5-((2-amino-
3-clopyridin-4-yl)thio)pyrazin-2-yl)-5-metyl-5,7-dihydrospiro[xyclopenta[b]pyridin-6,4'-
piperidin]-5-amin (71mg). MS: m/z 469 (M+H) *."H NMR (400MHz, MeOH-d4) & 8,50 -
8,44 (m, 1H), 7,93 - 7,87 (m, 1H), 7,67 - 7,61 (m, 2H), 7,41 - 7,35 (m, 1H), 5,97 (d, 1H),
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4,54 (m, 2H), 3,35 (d, 1H), 3,23 - 3,08 (m, 3H), 1,92 - 1,78 (m, 2H), 1,57 - 1,48 (m, 2H),
1,44 (s, 3H) .

Vi du 140

1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-
spiro[indolizin-2,4'-piperidin]-7(1H)-on

X XX N
Boc—N N\ Boc—N N\ Boc—Nm
0 a 0 b 0]
HO MsO N3

H,N '
N =N A
, BOC_NC>§©\ cl S—QN N
N NS
c 0 d — N 0
HN HN—\ HoN
N

Budc a: vao dung dich & -100C chiratert-butyl 1-hydroxy-7-o0xo0-1,7-dihydro-3H-
spiro[indolizin-2,4'-piperidin]-1'-carboxylat (100mg, 0,3 1mmol), trietylamin (157mg,
1,55mmol) trong THF (10ml) va DCM (2ml) dugc thém MsCl (66mg, 0,58mmol). Dung
dich tao thanh duoc khudy trong 1 gio & RT. Dung dich phan tmg duoc pha lodng bing
nuée (50ml), duoc chiét bing DCM (3 x 50ml). Cac 16p hitu co thu gom duge dugc 1am
kho trén Na,SO, khan, loc va duoc cd dudi ap sudt giam dé thu dugc tert-butyl 1-
((metylsulfonyl)oxy)-7-0x0-1,7-dihydro-3H-spiro[indolizin-2,4'-piperidin]-1'-carboxylat
(155mg). MS: m/z 399 (M+H) "

Buéc b: Hon hop chira tert-butyl 1-((metylsulfonyl)oxy)-7-oxo-1,7-dihydro-3H-
spiro[indolizin—2,4’-'piperidin]-1'—carboxylat (155mg, 0,39mmol), natri azit (136mg,
2,09mmol) va DMF (5ml) duoc khudy trong 1 gid & 75°C va 4 gid & 85°C. Sau khi 1am
ngudi dén RT, hdn hop phan tmg duoc pha loing bang EA (30ml), duoc loc va dich loc
duoc ¢b dudi 4p suit giam. Phin can dugc tinh ché bang cach sic ky trén silicagel (rira
giai bang MeOH:DCM = 1:10, thé tich) dé thu dugc tert-butyl 1-azido-7-oxo-1,7-
dihydro-3H-spiro[indolizin-2,4'-piperidin]-1'-carboxylat (32mg). MS: m/z 346 (M+H) ".

Buéc c: Hon hop chira tert-butyl 1-azido-7-oxo-1,7-dihydro-3H-spiro[indolizin-2,4'-
piperidin]-1'-carboxylat (32mg, 0,093mmol), Pd (10% trén cacbon, 15mg) trong EtOH
(6ml) duoc khudy trong 3 gid trong méi truomg hydro. Hdn hop phan tmg loc, tiép theo
rtra bang EtOH va dich loc duoc c6 dudi 4p sudt giam dé thu duogc tert-butyl 1-amino-7-
ox0-1,7-dihydro-3H-spiro[indolizin-2,4'-piperidin]-1'-carboxylat (26mg). MS: m/z 320
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(M+H) ™.

Buée d: TFA (2ml) duge thém vao dung dich chira tert-butyl 1-amino-7-oxo-1,7-

dihydro-3H-spiro[indolizin-2,4'-piperidin]-1'-carboxylat (26mg, 0,08 Immol) trong DCM

(2ml), va dugc khudy trong 30 phut & RT. Hdn hop tao thanh duoc ¢d dudi ap suit giam.
Phén cin dugc hoa tan trong NMP (2,5ml), 3-((2-amino-3-clopyridin-4-y1)thio)-6-

clopyrazin-2-amin (46mg, 0,16mmol) va K,CO; (395mg, 2,86mmol) dugc thém vao,

duoc khudy trong 16 gid & 95°C. Sau khi 1am ngudi dén RT, hdn hop phan tng duoc pha

loding bang DCM (30ml), duoc loc va ¢d dudi &p suit giam. Phan cin duoc tinh ché bing

phép Pre-TLC (rra giai bang MeOH:DCM = 1:3, thé tich) dé thu dugc 1-amino-1°-(6-

amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-3H-spiro[indolizin-2,4’-

piperidin]-7(1H)-on (2mg). MS: m/z 471 (M+H) ~.

Hop chit theo Vi du sau ddy duoc tdng hop bang cach sir dung quy trinh trén véi cac

chét ban dau tuong tng.

Bang 20
Vidu * Tén héa hoc CAu tric MS: (M+H)" & "THNMR
'H NMR (400MHz, MeOH-

d4) 87,61 - 7,57 (m, 3H),

1-amino-1'-(6-amino- v

. 6,53 (d, 1H), 6,45 (d, 1H),

5-((2-amino-3-
o 5,93 (d, 1H), 4,46 (d, 1H),
clopyridin-4- HN

oy
141 | yD)thio)pyrazin-2-yl)- jlgf; \ N
3H-spiro[indolizin- | * %/

2 4'"-piperidin]-5(1H)-

on

4,39 - 4,32 (m, 2H), 4,14 -
4,08 (m, 1H), 3,84 (d, 1H),
3,28 - 3,11 (m, 2H), 1,99 -
1,91 (m, 1H), 1,83 - 1,75
(m, 1H), 1,70 (d, 1H), 1,30
(d, 1H). MS: 471(M+H)".

Vi du 142

3-((2-amino-3-clopyridin-4-yl)thio)-6-(1-imino-1,3-dihydrospiro[inden-2,4'-

piperidin]-1'-yl)pyrazin-2-amin
-157-




34415

Boc—ND<;© HoN N
Boc—N ! Cl 8-2-
OP0 — TV e D
a '5=0 b - N
o 7\ HN—\ HN
N

Budc a: Budc (a) ctua Vi du 5 dugc 4p dung dé tao ra tert-butyl (R,Z)-1-((tert-
butylsulfinyl)imino)- 1',3-dihydrospiro[inden—2,4‘-piperidin] -1'-carboxylat. MS: m/z 405
(M-+H) ™.

Budce b: TFA (1ml) dugc thém vao dung dich chia tert-butyl (R,Z)-1-((tert-
butylsulfinyl)imino)-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (405mg,
1,00mmol) trong DCM (10ml), va dugce khudy trong 1,5 gi & RT. Hon hop tao thanh
dwoc ¢ dudi 4p suit giam. Phan can duoc hoa tan trong NMP (10ml), 3-((2-amino-3-
clopyridin-4-yl)thio)-6-clopyrazin-2-amin (288mg, 1,00mmol) va K,CO; (1,38g,
10,00mmol) dugc thém vao. Hén hop tao thanh duoc khudy trong 18 gid & 100°C. Sau
khi 1am ngudi dén RT, hdn hop phan tmg duoc pha lodng bang nuéce (50ml) va duge chiét
bing BA (3 X 30ml). C4c 16p hitu co thu gom dugc dugc rira bang nuée mudi (1 x
100ml), 1am khé trén Na,SO, khan, duoc loc va ¢6 dudi 4p suit giam. Phan cin dugc tinh
ché bang cach sic ky trén silicagel (rira giai bing MeOH:DCM = 1:5, thé tich) dé thu
dugc 3-((2-amino-3-clopyridin-4-yl)thio)-6-(1-imino-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-yl)pyrazin-2-amin (50mg). MS: m/z 452 (M+H) " "H NMR (400MHz,
MeOH-d4) 6 7,83 (d, 1H), 7,74 - 7,37 (m, 5H), 5,96 (d, 1H), 4,58 - 4,43 (m, 2H), 3,28 -
3,12 (m, 4H), 2,06 - 2,01 (m, 2H), 1,60 - 1,56 (m, 2H). |

Céc hop chit cua cac vi du sau ddy duoc tong hop bang cach sir dung quy trinh trén

v6i cac chat ban dau tuong ung.
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Vi du 148

1'-(6-2imin0—5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-Z—yl)-7-metoxy-1,3—
dihydrospiro[inden-2,4'-piperidin]-1-amin

Boc—Nm Boc—N
————ee R / —_—
a N b
(0] O

N O
OH >
H,N
_ =N
Boc—N Cl S \me
N A
Cc
N=

Budc a: hydroxylamin hydroclorua (348mg, 5,01mmol) va AcONa (822mg,
10,02mmol) dugc thém vao dung dich chia tert-butyl 7-metoxy-1-oxo-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (552mg, 1,07mmol) trong MeOH
(10ml). Hon hop tao thanh duoc khudy trong 4 gid & RT. Hon hop phan tmg duoc cd
dudi 4p sudt giam. Phan cin duoc hoa tan trong EA (15ml) va nude (15ml), 16p hitu co
dugc tach ra, dugce ria béng nude mudi (1 X 15ml), 1am kho trén Na,SO, khan, dugc loc
va cd dudi p sudt giam dé thu dugc tert-butyl (Z)-1-(hydroxyimino)-7-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (520mg) duéi dang chit rin mau vang.
MS: m/z 347 (M+H) ™.

Budc b: Huyén phui chira tert-butyl (Z)-1-(hydroxyimino)-7-metoxy-1,3-
dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat (510mg, 1,47mmol) va PtO, (30mg)
trong AcOH (10ml) dugc khudy trong 17 gitr & 60°C trong méi trudng hydro. Sau khi
1am nguoi dén RT, hdn hop phan tng dugc pha lofing bing EA (45ml) va nuée (45ml),
16p nuéc dugc tich ra va gia tri @ pH dugce dwa dén 10 bang K,CO; ran. Hon hop tao
thanh dugc chiét bing DCM (2 x 30ml), cac 16p hitu co thu gom dugce duoc rira bing
nuée mudi (1 X 50ml), 1am kho trén Na,SO, khan, dugc loc va c6 dudi 4p suit giam dé
thu dugc tert-butyl 1-amino-7-metoxy-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-
carboxylat (202mg) duéi dang dau khong mau. MS: m/z 333 (M+H) ™.

Budc c: TFA (1ml) dugce thém vao dung dich chira tert-butyl 1-amino-7-metoxy-1,3-
dihydrospiro[inden-2.4'-piperidin]-1'-carboxylat (199mg, 0,60mmol) trong DCM (10ml),
va dugc khudy trong 1,5 gi' & RT. HOn hop tao thanh dugc c6 dudi 4p sudt giam. Phin
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cdn dugc hoa tan trong NMP (5ml), 3-((2-amino-3-clopyridin-4-yl)thio)-6-clopyrazin-2-
amin (144mg, 0,50mmol) va K,COj; (691mg, 5,90mmol) dugc thém vao. Hon hop tao
thanh dugc khudy trong 3 gior & 95°C. Sau khi 1am ngudi dén RT, hdn hop phan tng dugc
pha lodng bang nudc (50ml) va dugc chiét bing EA (1 X 50ml). L6p hitu co dugc rira
bang nuéc mudi (1 X 50ml), 1am kho trén Na,SO,4 khan, duoc loc va ¢d dudi ap suét
giam. Phin can duoc tinh ché bang phép Pre-TLC (rtra giai bang MeOH:DCM = 1:5, thé
tich) dé thu duoc 1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-7-
metoxy-1,3-dihydrospiro[inden-2,4'"-piperidin]-1-amin (20mg). MS: m/z 484 (M+H) *.'H
NMR (400MHz, DMSO-d6) 6 7,66 (s, 1H), 7,64 (d, 1H), 7,36 - 7,28 (m, 1H), 6,90 (d,
1H), 6,88 (d, 1H), 5,75 (d, 1H), 4,29 (s, 1H), 4,20 (d, 1H), 4,09 (d, 1H), 3,83 (s, 3H), 3,30
- 3,15 (m, 2H), 3,10 (d, 1H), 2,96 (d, 1H), 1,87 - 1,76 (m,1H), 1,70 - 1,54 (m, 2H), 1,41
(d, 1H).

Hop chét theo Vi du sau dy dugc tdng hop bang cach st dung quy trinh trén vi

c4c chat ban dau tuong tng.

Bang 22

Vi

. Tén héa hoc Céu tric MS: (M+H)" & '"HNMR
u

'H NMR  (400MHz,
MeOH-d4) & 8,40 (d, 1H),
7,63 - 7,58 (m, 3H), 7,41 -

HoN
g N
clopyridin-4 cl s( J—NCX:@ 7,34 (m, 2H), 5,96 (d, 1H),
149 | yl)thio)pyrazin-2- = N i
HZN }\I / N\OH

(2)-1'-(6-amino-5-

((2-amino-3-

438 (d, 2H), 331 - 3,14
(m, 4H), 1,96 - 1,92 (m,
2H), 1,72 - 1,63 (m, 2H).

yl)spiro[inden-2,4'-
piperidin]-1(3H)-

on oxim
MS: 468(M+H)".

Vidu 150

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-metoxy-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin
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Budc (a-b): Budc (a-b) ciia Vi du 5 dugce ap dung dé tao ra tert-butyl (S)-4-((R)-
tert—butylsulﬁnYl)amino)-2-clo—4,6-dihydrospiro[Xyclopenta[d]thiazol—S,4'-piperidin]-1'-
carboxylat. MS: m/z 448 (M+H) i

Buéc c: Hon hop chira tert-butyl(S)—4—(((R)-tert-butylsulﬁnyl)amino)-2—610—4,6-

dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (403mg, 0,90mmol) va
NaOH (358mg, 8,95mmol) trong MeOH (15ml) dugc khudy trong 5 gior & 65°C. Sau khi
1am ngudi dén RT, cac chét dé bay hoi dugc loai bd dudi ap suit giam. Phan cin dugc
hoa tan trong nudc va gia tri 46 pH dugc dua dén 7 biang cach thém aq. axit xitric. Hon
hop tao thanh dugc chiét bang EA (3 x 30ml), cac 16p hitu co thu gom duge dugc lam
kho trén Na,SO,4 khan, dugc loc va cd dudi ap sut giam dé thu dugc tert-butyl(S)-4-
(((R)-tert-butylsulfinyl)amino)-2-metoxy-4,6-dihydrospiro[xyclopenta[ d]thiazol-5,4'-
piperidin]-1'-carboxylat (360mg) duéi dang dau mau nau. MS: m/z 444 (M+H) "

Budc (d-e): Budc (c-d) cia Vidu 5 dugc 4p dung dé tao ra (S)-1'-(6-amino-5-((2-
amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-2-metoxy-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4"-piperidin]-4-amin. MS: m/z 491 (M+H) ",

Vi du 151
(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-4-amin
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Budc (a-b): Budc (a-b) cia Vi du 5 dugc ap dung dé tao ra tert-butyl (S)-4-((R)-
tert-butylsulfinyl)amino)-2-clo-4,6-dihydrospiro[xyclopenta[ d]thiazol-5,4'-piperidin]-1'-
carboxylat. MS: m/z 448 (M+H) *.

Budc c: Huyén phu chira tert-butyl (S)-4-(((R)-tert-butylsulfinyl)amino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (2,50g, 5,58mmol), TEA
(2ml) va Pd (10% trén cacbon, 690mg) trong MeOH (50ml) duoc khudy trong 24 gid &
40°C trong méi trudng hydro. Hon hop tao thanh duoc loc, va phan bd sung Pd (10%
trén cacbon, 1,32g) dugc thém vao dich loc. Hdn hop tao thanh duoc khuéy trong 16 gid
nita & 50°C trong mdi trudng hydro. Hon hop tao thanh duoc loc, dich loc dugc co dudi
4p suét giam. Phan cin duoc tinh ché bang cach sic ky trén silicagel (rira giai bang
EA:Hex = 1:1, thé tich) dé thu dugc tert-butyl (4S)-4-((tert-butylsulfinyl)amino)-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-carboxylat (1,28g). MS: m/z 414
(M+H) *.

Budc (d-e):Buéc (c-d) cua Vi du 5 duoc ap dung dé tao ra (S)-1'-(6-amino-5-((2-
amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-dihydrospiro[xyclopenta[ d]thiazol-5,4'-
piperidin]-4-amin. MS: m/z 461 (M+H) *. "H NMR (400MHz, DMSO-d6) & 8,94 (s, 1H),
7,66 - 7,63 (m, 2H), 5,76 (d, 1H), 4,07 - 3,99 (m, 2H), 3,87 (s, 1H), 3,38 - 3,28 (m, 2H),
2,93 -2,78 (m, 2H), 1,87 - 1,47 (m, 4H).

2-Metylpropan-2-sulfinamit, thay cho (R)-(+)-2-Metyl-2-Propansulfinamit, dugc st
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dung trong buéc (a) cua Vi du 5 dé thu dugc hop chét raxemic.

Hop chit theo Vi du sau day dugc tdng hop bang cach st dung quy trinh trén véi

cac chit ban dau tuong ung.

Bang 23
Vi du Tén hoa hoc CAu triic MS: (M+H)" & '"HNMR
_ '"H NMR (400MHz, MeOH-
(S)-1'-(5-((2-amino-
o d4) 6 8,97 (s, 1H), 8,34 (d,
3-clopyridin-4-
thio) in-2-y1) N < | 2H), 7,60 (d, 1H), 5,94 (d,
yl)thio)pyrazin-2-yl)- - p
o SN 1), 443 (@, 1H), 433
152 | 4,6- HN— HoN
. _ N= 1H), 4,23 (s, 1H), 3,48 -
dihydrospiro[xyclope
‘ 3,31 (m, 2H), 3,12 - 3,09
nta[d]thiazol-5,4'-
o _ (m, 2H), 2,01 - 1,79 (m,
piperidin]-4-amin N
4H). MS: 446(M+H)".
_ 'H NMR (400MHz, MeOH-
1'-(6-amino-5-((2-
. o d4) & 8,88 (s, 1H), 7,62 -
amino-3-clopyridin-
. _ HN 7,58 (d, 2H), 5,94 (d, 1H),
4-yl)thio)pyrazin-2- =N s
o s NCX:[) 433 - 4,14 (m, 2H), 3,98 (s,
153 | y1)-4,6- ’ @ N N
. ' NN S kK 1H), 3,44 - 3,30 (m, 2H),
dihydrospiro[xyclope

nta[d]thiazol-5,4'-

piperidin]-4-amin

3,05 - 2,95 (m, 2H), 1,96 -
1,69 (m, 4H). MS: 461
(M+H)".
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'H NMR (400MHz, MeOH-

1'-(5-((2-amino-3-
d4) & 8,91 (s, 1H), 8,36 (d,

clopyridin-4-
Dthio) in2-31) N S 1H), 8,30 (d, 1H), 7,61
yl)thio)pyrazin-2-yl)- 7R
o _S{J NCX:[@ (d,1H), 5,95 (d, 1H), 4,35 -
154 | 4,6- HN—L ) HoN
' N 4,24 (m,2H), 4,06 (s, 1H),
dihydrospiro[xyclope

3,52 - 3,38 (m, 2H), 3,06 (s,
2H), 2,00 - 1,75 (m, 4H).
MS: 446 (M+H)".

nta[d]thiazol-5,4'-

piperidin]-4-amin

Vi du 155

(S)-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-6-amin

N N
N Boc—N/:><;[ \>_Cl BOC—N/_~>§:[ \>
Boc—NC>§;[ S—cr S o N S
S

b HN

N
4 a \§:O 23:0
H,N K
_2=N , N> HoN
cl. s \J—N | N -2:N N
R e e,
¢ HN—{ HN, d = N S
N s=0 HaN—\ Y/ HyN
N

Budc a: Bude (a) ctia Vi du 5 duoc ap dung dé tao ra tert-butyl (R,Z)-6-((tert-
butylsulfinyl)imino)-2-clo-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-
carboxylat. MS: m/z 446 (M+H) *. |

Buéc b: BH; (dung dich 1M trong THE, 30,00ml, 30,00mmol) dugc thém vao dung
dich ¢ -50°C chira tert-butyl (R,Z)-6-((tert-butylsulfinyl)imino)-2-clo-4,6-
dihydrospiro[xyclopenta[d]thiazol-5,4"-piperidin]-1'-carboxylat (4,25g, 9,53mmol) trong
THF (30ml). Hon hop tao thanh dugc dé 4m dén RT va duoc khudy trong 18 gio. Hon
hop phan tmg duoc tdi bang nuéce mudi (50ml). Lép hitu co duge tich ra, lam kho trén
Na,SO, khan, dugc loc va ¢o dudi ap suét giam. Phan cin duge tinh ché béng cach sic ky

trén silicagel rira giai bang (EA:Hex = 1:2, thé tich) dé thu dugc tert-butyl (S)-6-((R)-
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tert-butylsulfinyl)amino)-4,6-dihydrospiro[xyclopenta[d]thiazol-5,4'-piperidin]-1'-
carboxylat (1,12g). MS: m/z 414 (M+H) *. '

Budc (c-d): Budce (c-d) ctia Vi du 5 duoc 4p dung dé tao ra (S)-1"-(6-amino-5-((2-

amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-4,6-dihydrospiro[xyclopenta[ d]thiazol-5,4'-
piperidin]-6-amin. 'H NMR (400MHz, DMS0O-d6) § 9,01 (s, 1H), 7,66 - 7,63 (m, 2H)

5,76 (d, 1H), 4,23 - 4,19 (m, 2H), 4,09 (s, 1H), 3,32 - 3,15 (m, 2H), 2,93 - 2,80 (m, 2H),
1,87 - 1,60 (m, 4H). MS: m/z 461 (M+H) "

Hop chét theo Vi du sau day dugc tong hop bang cach sir dung quy trinh trén hoic

quy trinh cai bién vdi cac chét ban dAu twong mg.

Bang 24
Vi .
“ Tén héa hoc CAu tric MS: (M+H)" & "HNMR
(S)-1'-(5-((2-
amino-3- 'H NMR (400MHz, MeOH-d4)
clopyridin-4- 89,07 (s, 1H), 8,37 (d, 1H),
yl)thio)pyrazin-2- N v | 8,30 (d, 1H), 7,60 (d, 1H), 5,95
156 | y1)-4,6- H{f NDH?[? (d, 1H), 4,48 (d, 1H), 4,38 -
dihydrospiro[xyclo = N7 2 4,34 (m, 2H), 3,45 - 3,27(m,
penta[d]thiazol- 2H), 3,13 - 3,02 (m, 2H), 2,00 -
5,4'-piperidin]-6- 1,76 (m, 4H). MS: 446(M+H)".
amin
Vi du 157

(S)-1'-(6-amino-5-((3-flo-1H-indol-4-yl)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-

2,4'-piperidin]-1-amin
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Hon hop chira (S)-1-(4-((3-amino-5-(1-amino-1,3-dihydrospiro[inden-2,4'-
piperidin]-1'-yl)pyrazin-2-yl)thio)-3,3-difloindolin-1-yl)etan-1-on (86mg, 0,14mmol),
DCM (5ml) va HCI (dung dich 4M trong 1,4-dioxan, 0,50ml) dugc khudy trong 0,5 gio &
RT. Hon hop phan tmg duge ¢d dudi ap suit giam. Phan cin duoc hoa tan trong MeOH
(8ml) va NaOH (17mg, 0,43mmol) dugc thém vao. Hon hop tao thanh dugc khudy trong
21 gid nita & 65°C. Sau khi 1am ngudi dén RT, hdn hop phan ting duge ¢6 duéi 4p suit
giam. Phin cin duoc pha loing bang nuéc (10ml) va EA (20ml). Lép hitu co dd dugce
- tach riéng dugc rira bfmg nude mudi (10ml), 1am kho trén Na,SO,4 khan, dugc loc va cd
‘under pressure. EA (5ml) va Hex (3ml) dugc thém va chét két tia tao thanh dugc thu
gom bang cach loc va lam kho dudi ap suit giam dé thu dugc (S)-1'-(6-amino-5-((3-flo-

1H-indol-4-yl)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-2,4'-piperidin]-1-amin (14mg).
'"H NMR (400MHz, DMSO-d6) 8 7,59 (s, 1H), 7,37 - 7,21 (m, 5H), 7,13 (d, 1H), 7,00 -
6,93 (m, 1H), 6,40 (d, 1H), 4,18 (d, 2H), 3,97 (s, 1H), 3,09 (m, 3H), 2,72 (m, 1H), 1,77 -
1,62 (m, 2H), 1,50 - 1,47 (m, 1H) , 1,20 - 1,16 (m, 1H) MS: 461(M+H)".

Vi du 158

(S)-1-(1-amino-1'-(6-amino-5-((2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-

CN
HN

dihydrospiro[inden-2,4'-piperidin]-6-yl)etan-1-on

/
o T,
Boc—N !
- N
CN a .
(0]

CN
§:O b S
HoN
Cl S—\ N
OO0 e o RO
c \S:O o d HaN }\l /) HN‘S:O (0]
HoN 7\
e
Cl S—\ N
: e O
HzN \ / HzN O
N

Budc a-b: Budc (a-b) cta Vi du 5 dugc 4p dung dé tao ra tert-butyl (1S)-1-((tert-
butylsulfinyl)amino)-6-xyano-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat. MS:
m/z 432 (M+H)".

Budc ¢: metylmagie bromua (dung dich 3M trong THF/Hex, 0,50ml, 1,50mmol)
-168-
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dugc thém timg giot vao dung dich & -50°C chia tert-butyl (1S)-1-((tert-
butylsulfinyl)amino)-6-xyano-1,3-dihydrospiro[inden-2,4'-piperidin]-1'-carboxylat
(430mg, 1,00mmol) trong THF (10ml). H6n hop tao thanh dugce dé 4m dén RT va duoc
khudy trong 24 gi®. Hdn hop phan tng duoc t6i bang nude mudi (10ml). Lép hiru co
dugedach ra, 1am kha trén Na,SO, khan, diroc loc va ¢6 duéi 4p suit giam dé thu duoc
tert-butyl (1S)-6-axetyl-1-((tert-butylsulfinyl)amino)-1,3-dihydrospiro[inden-2.,4'-
piperidin]-1'-carboxylat (0,72g), cht nay dugc st dung trong budc tiép theo ma khong
can tinh ché thém. MS: m/z 449 (M+H)".

Buéc d-e: Budc (c-d) cta Vi du 5 duge ap dung dé tao ra (S)-1-(1-amino-1'-(6-
amino-5-{(2-amino-3-clopyridin-4-yl)thio)pyrazin-2-yl)-1,3-dihydrospiro[inden-2,4'-
piperidin]-6-yl)etan-1-on. MS: 496(M+H)".

Hop chét theo Vi du sau ddy dugc tong hop bang cach st dung quy trinh trén hoic

quy trinh cai bién vé6i cac chit ban diu twong tng.
Bang 25

Céc hop chit cua cac vi du sau day c6 thé dugc tong hop biang cach st dung cac

phuong phép & trén va chit ban dau thich hop:
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Bang 26

Vi

. Tén héa hoc Chu triic MS(M-+H)+
u

(R)-1'-(5-((2-amino-3-

... ) - —N N
clo din-4-yl)thio)pyrazin-2-
1go | Clopyridin--ylihiolpy PN NDSJ@ 454
2

yl)-1-metylspiro[indolin-2,4'-

piperidin]-3-amin

1'-(6-amino-5-((2-amino-3-

;| clopyridin--yDyhio)pyrazin-2- _ :ZN\—N/ ; »
y1)-2,3-dihydrospiro[inden-1,4'- i 4/¥\§ N "
piperidin]-2-amin N="
1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- H2N N
162 yl)-3,4-dihydro-2H- ilgi/; \ fN 468
spiro[naphtalen-1,4"-piperidin]- HaN \_/ HoN
2-amin ‘
1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- HN N N/\ \
163 y1)-5,6- cl. S \ 7 N 455
dihydrospiro[xyclopenta[b]pyri HZN@ HoN
din-7,4'-piperidin]-6-amin "
1-(6-amino-5-((2-amino-3-
HN

clopyridin-4-yl)thio)pyrazin-2-

- N
164 y)tetrahydro-1"H,3'H- cl S{ / ND@D 447

spiro[piperidin-4,2'-pyrolizin]-

1'-amin

(1'S)-1-(6-amino-5-((2-amino-

3-clopyridin-4-yl)thio)pyrazin- J:N "

165 2-yl)tetrahydro-1'H,3'H- PN ND@ 447
7 N\

spiro[piperidin-4,2'-pyrolizin]- H2N42N_:/>

1'-amin
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Vi
du

Tén hoa hoc

Cau trac

MS(M-+H)+

166

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-4,6-
dihydrospiro[xyclopenta[b]fura

n-5,4'-piperidin]-4-amin

cl sx
Ya
a

444

167

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-4,6-
dihydrospiro[xyclopenta[b]fura

n-5,4'-piperidin]-4-amin

444

168

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-6,7-
dihydrospiro[xyclopenta[b]pyri

din-5,4'-piperidin]-6-amin

455

169

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)hexahydrospiro[xyclopenta[b
]furan-5,4'-piperidin]-4-amin

448

170

(4R)-1'-(6-amino-5-((2-amino-
3-clopyridin-4-yl)thio)pyrazin-
2-
yl)hexahydrospiro[xyclopenta[b
]Jfuran-5,4'-piperidin]-4-amin

448

171

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)spiro[bixyclo[3,1,0]hexan-

3,4'-piperidin]-2-amin

418
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Vi .
i Tén héa hoc Cau truc MS(M+H)+
u
1'-amino-1-(6-amino-5-((2-
amino-3-clopyridin-4- H}N &
= N
172 | yl)thio)pyrazin-2-yl)tetrahydro- ENEDARY J/LND%L/Q 461
1'H,3'H-spiro[piperidin-4,2- | " N@ HoN
pyrolizin]-3'-on '
(1'S)-1'-amino-1-(6-amino-5-
((2-amino-3-clopyridin-4- NN ?
. . cl 8-42: NooX Y
173 | yDthio)pyrazin-2-yl)tetrahydro- \ f N 461
1'H,3'H-spiro[piperidin-4,2'- HZ“@ HoN
pyrolizin]-3'-on
1'-(6-amino-5-((2-amino-3- HoN
=N
clopyridin-4-yl)thio)pyrazin-2-
174 | ©OPT .Y) Jpye NI ND@ 418
yl)spiro[bixyclo[3,1,0]hexan- HoN @ HoN
2 ,4'-piperidin]-3-amin N=
(3R)-1'-(6-amino-5-((2-amino- H,N
=N
3-clopyridin-4-yl)thio)pyrazin- f
175 pjrl . yDthio)pyr cl s \N——/)‘N 18
2-yl)spiro[bixyclo[3,1,0]hexan- HN 7 N\ Ho
2 4'-piperidin]-3-amin N=
3-((2-amino-3-clopyridin-4- H,N
N
1)thio)-6-(11-oxa-1,7- 7\ O
76 | YOt i NI AL 420
diazadispiro[2,0,5"3 |dodecan- -
HoN—\ / HN
7-yl)pyrazin-2-amin N
1-(4-((3-amino-5-(2- H,N
aminospiro[bixyclo[3,1,0]hexan RF s /}_ND@
177 | -3,4'-piperidin]-1'-yl)pyrazin-2- ! N= o 487
Oy\ 2

yl)thio)-3,3-difloindolin-1-

yl)etan-1-on
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Vi
du

Tén hoa hoc

Cau trac

MS(M+H)+

178

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-1-
metylspiro[bixyclo[3,1,0]Thexan
-3,4'-piperidin]-4-amin

432

179

(4R)-1'-(6-amino-5-((2-amino-
3-clopyridin-4-yl)thio)pyrazin-
2-y1)-1-
metylspiro[bixyclo[3,1,0]hexan
-3,4'-piperidin]-4-amin

432

180

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)spiro[bixyclo[3,2,0]heptan-
3,4'-piperidin]-2-amin

432

181

(2R)-1'-(6-amino-5-((2-amino-
3-clopyridin-4-yl)thio)pyrazin-
2-
yl)spiro[bixyclo[3,2,0]heptan-
3,4'-piperidin]-2-amin

432

182

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)hexahydro-1H-
spiro[pentalen-2,4'-piperidin]-

1-amin

446

183

(1R)-1'-(6-amino-5-((2-amino-
3-clopyridin-4-yl)thio)pyrazin-
2-yl)hexahydro-1H-
spiro[pentalen-2,4'-piperidin]-

1-amin

446
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Vi

; Tén héa hoc Chu trac MS(M-+H)+
u

1-(4-((3-amino-5-(2-amino-2,3-
dihydrospiro[inden-1,4'- HoN

184 piperidin]-1'-yl)pyrazin-2- S \N )N 573
N
yDthio)-3,3-difloindolin-1- o i/z § HoN

yl)etan-1-on

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- HzN
185 yl)-4-metoxy-2,3- cl /S )N 484
dihydrospiro[inden-1,4'- HN=N HN

piperidin]-2-amin

(R)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- HaN
186 yl)-4-metoxy-2,3- . s /)N 484
dihydrospiro[inden-1,4'- HANTN HoN

piperidin}-2-amin

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- N
187 y1)-4,5- c SN N 444
dihydrospiro[xyclopenta[b]fura | FoN—\ / HoN

n-6,4"-piperidin]-5-amin

(R)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- N
188 y1)-4,5- S\ /N 444
dihydrospiro[xyclopenta[b]fura | F2N"X  / HoN

n-6,4'-piperidin]-5-amin

1-(4-((3-amino-5-(11-oxa-1,7- H,N

diazadispiro[2,0,5*3°]dodecan- iV J \ o
189 prol2.0,53 s 489
7-yl)pyrazin-2-yl)thio)-3,3- OQ(N

difloindolin-1-yl)etan-1-on
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Z; Tén hda hoc CAu tric MS(M+H)+
1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- HaN N 0
190 | yl)hexahydrospiro[xyclopenta[b AN Ve NQQEOJ 464
1[1,4]dioxin-6,4'"-piperidin]-5- | " N@ i
amin
(5S)-1'-(6-amino-5-((2-amino-
3-clopyridin-4-yl)thio)pyrazin- HN N o
191 2-y1)hexahydrospiro[Xyclo- c S{ f Noqoj 464
penta[b][1,4]dioxin-6,4'- HoN ﬁ_\ HaN
piperidin]-5-amin
6-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4- HN N /\ N(:
192 yl)thio)pyrazin-2-yl)-6,7- o, s )N 471
dihydrospiro[xyclopenta[b]pyri HZN@ " H,N
din-5,4'-piperidin]-2(1H)-on "
(R)-6-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4- U /\ N:

193 yl)thio)pyrazin-2-yl)-6,7- c. s~ )N 471
dihydrospiro[xyclopenta[b]pyri H2N42/,:l:<> " HoN
din-5,4'-piperidin]-2(1H)-on
2-amino-1'-(6-amino-5-((2-

amino-3-clopyridin-4- HoN N \: o
194 yl)thio)pyrazin-2-yl)-2,3- SN \_/ N 471
dihydro-5H-spiro[indolizin- Hm@ HN
1,4'-piperidin]-5-on
(S)-2-amino-1'-(6-amino-5-((2- -
195 amino-3-clopyridin-4- o :ZN\:>_ . \N o) 1
yl)thio)pyrazin-2-yl)-2,3- " @ N "
-

dihydro-5H-spiro[indolizin-
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du

Tén hoa hoc C4u tric

MS(M-+H)+

1,4'-piperidin]-5-on

196

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- =N
yl)spiro[croman-4,4'-piperidin]-

3-amin

470

197

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- —N
pyri yDthio)py x

Moot 4 & viveridinl- —
yl)spiro[croman-4,4'-piperidin] HZN@ H2N
3-amin §

470

198

1'-(6-amino-5-((2-amino-3-
idin-4- i in-2- H,N
clopyridin-4-yl)thio)pyrazin-2 %N \
yl)-6-metoxy-1,3- cl _ S \/ Nmo
dihydrospiro[inden-2,4'-

piperidin]-1-amin

484

199

1'-(6-amino-5-((2-amino-3-

clopyridin-4-yl)thio)pyrazin-2- HaN
y1)-3,4-dihydro-1H- 3{ \ N

spiro[naphtalen-2,4'-piperidin]- N N/ HoN

1-amin

468

200

1-(6-amino-5-((2-amino-3-

e - o ~
clopyridin-4-yl)thio)pyrazin-2 }N ~
yD)-7',8'-dihydro-5"H- }_j \ N N
7 N\
spiro[piperidin-4,6'-quinolin]- PN =

7'-amin

469

201

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- HoN
yl)_6’7_ Cl S—\ / N
dihydrospiro[xyclopenta[c]pyri HN = HaN
din-5,4"-piperidin]-6-amin

455
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du

Tén hoa hoc

Cau truc

MS(M+H)+

202

(R)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-6,7-
dihydrospiro[xyclopenta[c]pyri
din-5,4'-piperidin]-6-amin

455

203

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-metoxy-3,4-dihydro-1H-
spiro[naphtalen-2.,4'-piperidin]-

1-amin

498

204

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-metoxy-3,4-dihydro-1H-
spiro[naphtalen-2,4'-piperidin]-

1-amin

HN— H,N \

498

205

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-5,6-dimetoxy-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

cl _Sﬂ/\:jN

HN—Q / HoN |

514

206

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-5,6-dimetoxy-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

514

207

1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-

470
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Vi
du

Tén hoda hoc

Cau trac

MS(M+H)+

piperidin]-6-ol

208

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-5-metoxy-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

484

209

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-4,6-
dihydrospiro[xyclopenta[b]thio
phen-5,4'-piperidin]-4-amin

=N S
o5 O
N
a

460

210

1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-6-carbonitril

e
T N CN
2 \N/

479

211

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-4-metoxy-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

484

212

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-1,3-dihydrospiro[inden-2,4'-
piperidin]-1,6-diamin

469

213

1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yDthio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-

HN— HN

470
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Vi
du

Tén hoa hoc

Cau trac

MS(M+H)+

piperidin]-4-ol

214

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-clo-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

H,N

488

215

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-bromo-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

e
@ N Br

HNN HN

532

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl1)-2,3-dihydrospiro[inden-1,4'-

piperidin]-2,5-diamin

NH,

469

217

(R)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-2,3-dihydrospiro[inden-1,4'-

piperidin]-2,5-diamin

NH,

469

218

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-metoxy-2,3-
dihydrospiro[inden-1,4'-

- piperidin]-2-amin

HoN

484

219

(R)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-metoxy-2,3-
dihydrospiro[inden-1,4'-

piperidin]-2-amin

HoN

484
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Vi
du

Tén héa hoc

Cau truc

MS(M+H)+

220

1-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-1'H,3'H-spiro[piperidin-4,2'-

pyrolizin]-1'-amin

¢ 34\: )N

H,N

443

221

(S)-1-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-1'H,3'H-spiro[piperidin-4,2'-

pyrolizin]-1'-amin

HoN

443

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-5,7-
dihydrospiro[xyclopenta[c]pyri
din-6,4'-piperidin]-7-amin

ClS\/N

455

223

2-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-

piperidin]-4-carboxamit

HaN—\
N/

497

224

(R)-2-amino-1'-(6-amino-5-((2- .
amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-

piperidin]-4-carboxamit

497

225

2-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yD)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-
piperidin]-4-carbonitril

Cl s/\N

HN—\

CN

H,N

479

-180-
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Vi
du

Tén hoa hoc

Cau trac

MS(M+H)+

226

(R)-2-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-
piperidin]-4-carbonitril

H

LN
N
cl S~2/:>—N
HZN \ H2N
\ /

CN

479

227

N-(2-amino-1'-(6-amino-5-((2-
anlino-3-clopyﬁdin-4-
yl)thio)pyrazin-2-yl)-2,3-
dihydrospiro[inden-1,4'-
piperidin]-4-yl)acetamit

511

228

(R)-N-(2-amino-1'-(6-amino-5-
((2-amino-3-clopyridin-4-
yl)thio)pyrazin-2-y1)-2,3-

dihydrospiro[inden-1,4'-
piperidin]-4-yl)acetamit

511

229

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yD)-6-(pyrolidin-1-y1)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

523

230

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-6-(pyrolidin-1-yl)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

523

231

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-6-(1,4-dimetyl-1H-1,2,3-
triazol-5-yl)-1,3-

549

-181-
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Vi
du

Tén hoa hoc

Cau truc

MS(M+H)+

dihydrospiro[inden-2,4'-

piperidin]-1-amin

232

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-6-(1,4-dimetyl-1H-1,2,3-
triazol-5-yl)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

549

233

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-(metylthio)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

500

234

2-(1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yDthio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-
piperidin]-6-yl)propan-2-ol

512

235

(S)-2-(1-amino-1'-(6-amino-5-
((2-amino-3-clopyridin-4-
yD)thio)pyrazin-2-yl)-1,3-

dihydrospiro[inden-2,4'-
piperidin]-6-yl)propan-2-ol

512

236

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-(metylsulfonyl)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

532

-182-




34415

Vi
du

Tén hoa hoc

MS(M-+H)+

237

N-(1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-
piperidin]-6-yl)acetamit

511

238

(S)-N-(1-amino-1'-(6-amino-5-
((2-amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-1,3-

dihydrospiro[inden-2,4'-
piperidin]-6-yl)acetamit

511

239

1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-6-carboxamit

497

240

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-6-(xyclopentyloxy)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

Cl S

538

241

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-6-(xyclopentyloxy)-1,3-
dihydrospiro[inden-2,4'-
piperidin]-1-amin

o s Hn D
Wetd O

538

242

(S)-1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-3H-

spiro[indolizin-2,4'-piperidin]-

0
— N= XX
HzN‘zr\://> HzN

471

-183-
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Z: Tén héa hoc Cau triic MSM+H)+
7(1H)-on
1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4- HzN N e
243 | yl)thio)pyrazin-2-yl)-5-flo-1,3- o_F ﬁ,_\ Nm% 488
dihydrospiro[inden-2,4'- HZ”@ et
piperidin]-6-ol
(S)-1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4- N .
244 | y)thioypyrazin2-yl)-5-flo-13- | OS¢ )~ wa 488
dihydrospiro[inden-2,4'- HZN-@ N
piperidin]-6-ol
1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- H2N \
245 y1)-5,7-dihydro-1H- o, s )~ Nm 493
spiro[xyclopenta[f]indole-6,4'- HzN’O el "
piperidin]-7-amin
(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- NN
246 y1)-5,7-dihydro-1H- o, s~ ) ”m 493
spiro[xyclopenta[f]indole-6,4'- HNTN 7 el "
piperidin]-7-amin
1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2- HiNjN N
247 y1)-5,7-dihydro-1H- NI N 494
spiro[indeno[5,6-d]imidazol- PN/ ref
6,4'-piperidin]-7-amin
(S)-1'-(6-amino-5-((2-amino-3- HoN " \
248 | clopyridin-4-yl)thio)pyrazin-2- N S{J N N 494
y1)-5,7-dihydro-1H- HN=Y HaN
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MS(M-+H)+

spiro[indeno[5,6-d]imidazol-

6,4'-piperidin]-7-amin

1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl)-6-(1H-tetrazol-5-yl)-1,3-
dihydrospiro[inden-2,4'-

piperidin]-1-amin

N
cl S—{?:;>—N

522

250

(S)-1'-(6-amino-5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
y1)-6-(1H-tetrazol-5-y1)-1,3-
dihydrospiro[inden-2 ,4'-

piperidin]-1-amin

42:‘/> N_
HZN \ H2N
\ /

—1N

HN-N

522

251

1-(1-amino-1'-(6-amino-5-((2-
amino-3-clopyridin-4-
yDthio)pyrazin-2-yl)-1,3-
dihydrospiro[inden-2 ,4'-
piperidin]-6-yl)-3-metylure

526

252

(S)-1-(1-amino-1'-(6-amino-5-
((2-amino-3-clopyridin-4-
yl)thio)pyrazin-2-yl)-1,3-

dihydrospiro[inden-2,4'-
piperidin]-6-y1)-3-metylure

526

253

(R)-1'-(5-((2-amino-3-
clopyridin-4-yl)thio)pyrazin-2-
yl1)-2,3-dihydrospiro[inden-1,4'-

piperidin]-2-amin

cl s/\N

439

-185-
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THU NGHIEM DUQC LY
Vi du A. Thi nghiém phosphataza (ic ché liéu don)
Phwong phdp thir nghiém:

Dbi v6i tht nghiém wc ché liu don bing cach sa dung 6,8-diflo-4-
metylumbelliferyl phosphat (DiFMUP) lam chat nén, miu SHP2 (dugc pha loing dén
0,5nM trong dung dich dém phan ng) dugc u vé1 dPEGS peptit trong 30 phut trong
dung dich dém phan tmg[60mM 3,3-dimetyl glutarat (pH=7,2), 75mM NaCl, 75mM KClI,
va lmM EDTA, 0,05% Tween 20, 2mM dithiothreitol (DTT)] dé kich hoat PTP. DMSO
[0,5% (thé tich)] hoic hop chit (100nM) dugc thém vao hdn hop phan tng va dugc
trong 30 phut & nhiét do trong phong. Phan tmg dugc khoi mao bing cach thém DiIFMUP
(12uM; tdng thé tich 13 100pl), va mac phat huynh quang (budc séng kich thich &
340nm, budc séng phat xa & 450 nm) cua dung dich tao thanh dugce do trén bo doc 2104-
0020 EnVision Xcite Multilabel (PerkinElmer) sau 30 phut. Thit nghiém dugc thuc hién
3 14n. Gi4 tri d6i v6i mAu dbi chimg (DMSO) duoc thiét 1ap dén 100%, va cac gia tri ddi
v6i cac mau duge didu tri béng hop chit duoc biéu thi dudi dang hoat tinh tuong tng véi

mAu dbi ching. Mirc trc ché SHP2 ciia hop chit theo sang ché thé hién trong bang A

Bang A
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Vi du Uc ché SHP2 Vi du Uc ché SHP2 Vi du Uc ché SHP2
"1 (%) 60,1uM 1 (%) 60,1pM 1 (%) 60,1uM
1 87 32 85 63 93
2 75 33 81 64 66
3 42 34 71 65 0
4 20 35 70 66 72
5 84 36 65 67 63
6 66 37 76 68 82
7 81 38 75 69 89
8 60 39 67 70 30
9 54 40 74 71 86
1 74 41 69 72 28
12 76 42 49 73 80
13 72 43 79 74 76
14 82 44 88 75 16
15 83 45 68 78 67
16 75 46 69 79 58
17 81 47 81 80 75
18 35 48 81 81 75
19 86 49 85 82 72
20 86 50 77 83 91
21 49 51 85 89 90
22 30 53 84 90 71
23 71 54 69 91 38
24 70 56 71 92 92
25 72 57 55 93 94
26 57 58 73 94 64
27 79 59 69 95 73
28 75 60 70 96 66
29 77 61 74 97 86
31 70 62 76 98 81
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Vi du Uc ché SHP2 Vi du U'c ché SHP2
"~ | () 60,1uM " 1 (%) 60,1pM

99 89 130 94
100 88 131 83
101 83 132 78
102 81 133 76
103 76 134 78
104 87 135 86
106 82 136 83
107 77 137 89
108 71 138 82
109 71 140 14
110 61 141 41
111 82 142 17
112 87 143 72
113 80 144 80
114 96 145 79
115 86 146 82
116 79 148 72
117 81 149 28
118 81 150 84
119 61 151 86
120 87 153 82
122 88 154 82
123 50 156 80
124 84 157 78
125 86 158 90
126 81 159 88
127 83

128 84

129 74
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34415

Vi du B. Thir nghiém phosphatazas (ICSO)

Gia tri ICsy duogc udc tinh béng cach st dung 6,8-diflo-4-metylumbelliferyl
phosphat (DiFMUP) 1am chit nén, miu SHP2 (dugc pha loang dén 0,5nM trong dung
dich dém phan Gng) dugc 0 voi dPEGS peptit trong 30 phit trong dung dich dém phan
tmg [60 mM 3,3-dimetyl glutarat (pH=7,2), 75mM NaCl, 75mM KCl, va 1mM EDTA,
0,05% Tween 20, 2mM dithiothreitol (DTT)] @& kich hoat PTP. DMSO [0,5% (thé tich)]
hoic cac hop chit (ndng d6 nim trong khoang tir 0,3nM dén 1pM) dugc thém vao hdn
hop phéan Gng va dugc U trong 30 phat ¢ nhiét do trong phong. Phan tng duoc khoi mao
bing cach thém DiFMUP (12pM; téng thé tich 13 100uL), va mac phat huynh quang
(bude song kich thich & 340nm, budc séng phat xa & 450nm) cua dung dich tao thanh
duoc xac dinh trén bd doc 2104-0020 EnVision Xcite Multilabel (PerkinElmer) sau 30
phit. Két qua ICs, ctia hop chét theo sang ché dugc thé hién trén bang B.

Bang B
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Vidy ICs(nM)
1 8
2 4
5 6
7 22
10 7
19 7
26 11
30 3
44 4
57 16
81 8
84 3
85 6
86 14
87 9
88 36

121 56
146 12
151 7
152 3
155 3

34415
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Vi du C. Thir nghiém ting sinh té bao

MV-4-11 (4000 té bao/15) duge dan vao dia 96 16 trong 100ul moi trudng (IMDM
chita 3% FBS, Gibco). Pdi véi viée didu tri ding duoc chit, hop chit theo sang ché & cac
ndng d6 khac nhau dugc thém vio 24 gid sau khi dan té bao. Vao ngay thi 8, 30ul chit
phan tmg MTS/PMS (Promega/Sigma) dugc thém vao, va gia tri hép thu duge xac dinh
theo huéng din cia nha san xut (Promega). Két qua vé gia tri 1Cs, cia hop chét theo
sang ché duoc thé hién trong Bang C.
Bang C |
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Vi du ICso(nM)
2 2,7
5 4.8
10 4,0
14 6,0
30 2,2
44 7,4
45 2,5
56 10,4
64 8,1
68 4,9
69 4,0
7 13,0
83 16,0
89 5.0
91 12,0
92 9,0
93 11,0
94 10,9
95 10,0
99 18,0
100 30,0
104 9,0
105 11,0
112 30,0
137 3,3
156 46,1

34415
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Vi du D. Thit nghiém té bao p-ERK |

Kich hoat ERK1/2 dugc x4c dinh bing phan tich mién dich t& bao cua cac té bao ly
giai v6i khang thé chéng p-ERK1/2. Tém lai, cac t& bao MV-4-11 duoc xir Iy bing mot
loat cac hop chét (ndng d6 ndm trong khoang tir 0,3nM dén 100nM) trong 2 gid. Téng sb
protein dugc chiét bang cach st dung dung dich dém RIPA vé&i Cocktail Gc ché Halt
Proteaza (Thermo Fisher Scientific, Rockford, IL, USA). 10ul téng protein d3 dugc phan
giai bing SDS-PAGE trong diéu kién giam va chuyén vio mang polyvinyliden Diflorua
(Bio-Rad). Sau khi ngin chin trong dung dich mudi Tris chira 5% BSA, mang dugc G qua
dém voi cac khang thé chinh & 4°C, sau d6 u trong 1 gid véi khang thé thu cap
horseradish peroxidaza (HRP). Khang thé thtr cdp lién két dugc phat hién bang phuong
phéap hda phat quang.

Vidu E. M6 hinh ghép khac loai MV-4-11

Céac té bao MV-4-11 dugc mé rong trong mdi truong nudi cdy, thu hoach va tiém
duéi da vao chudt NOD/SCID cai 5-8 tudn tudi (5 x 10° t& bao/mdi con chudt, n = 6-10
con/nhém). Sau d6, sir dung hop chit bang cach dung éng qua duong miéng (0,1-10
nipldliéu) bét dau khi kich thudc khéi u trung binh dat khoang 100-200mm’. Trong qua
trinh diéu tri (mot hoic hai 1n mot ngay trong 2-4 tudn), khi lugng khéi u duge do béng
thuéce cap. Phén tich théng ké vé su khac biét vé khéi luong khéi u gifta cdc nhom duogc
danh gia bang cach sir dung chuong trinh ANOVA mét chiéu. Chi riéng chét dan 1a dbi
ching am tinh.

Hop chét theo sang ché tét hon duge bao ché dudi dang duoc phim dé dung bang
nhiéu dudong khac nhau. Tét nhit 13, cic ché phim né‘iy 1a dé ding qua dudng miéng.
Céc duge phdm ndy va quy trinh d& bao ché né 13 da biét trong linh vuc k§ thuat nay.
Xem, vi du, REMINGTON: THE SCIENCE AND PRACTICE OF PHARMACY (A.
Gennaro, et al, eds., 19 ed., Mack Publishing Co., 1995). Hop chét co Cong thuc I, 11,
11T hodc IV 13 hiru hidu trén mot khoang liéu rong.

Tém lai, hiu hét cac hop chat duge mo ta & day 1a rat manh va chon loc, véi ICs
duéi 10nM. N¢ ciing cho thiy hiéu qua chéng khéi u tuyét voi trong cac mod hinh in

vivo. Vi dy, lidu ding mdi ngay thudong nim trong khoang 0,2mg dén khoang 100mg
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téng 1idu hang ngay, t6t nhat 13 0,2mg dén 50mg tong lidu hang ngay, tét hon nita 14
0,2mg dén 20mg téng liéu hang ngay. Trong mdt sb trudng hop, muc lidu dudi gidi han
duéi ctia pham vi néi trén ¢ thé nhidu hon mirc day du, trohg khi trong cac truong hop
khéc, van c6 thé sur dung liéu 16n hon. Pham vi lidu lugng trén khéng nhim muc dich
gi6i han pham vi ctia sang ché dudi bit ky hinh thirc ndo. Can hiéu rang, luong hop chat
thuc sur duge dung s& dugce xac dinh bdi bac si, trong trudong hop cé lién quan, bao gém
ca diéu kién dugc diéu tri, cach dung thuéc, hop chit hodc cac hop chét thuc t& duoc
ding, tudi, trong luong va phan tmg ctia timg bénh nhén va muc do nghiém trong cua

cac triéu chiing ctia bénh nhéan.
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Yéu ciu bao hd
1. Hop chat 1a:

N N -
728N =~
HZNfO HoN
N .

3
hodc mudi dugc dung cua no.

2. Hop chit 1a:
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