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(57) Sang ché dé cap dén hop chat co cong thic 1,

R1 N/NH
R2 / >:O
[T R
R PN
R4

chit hd bién cta né hodc mudi duoc dung ctia hop chit hodc chit hd bién nay, trong d6 R!,
R2, R3 va R* duoc x4c dinh trong phan mo ta. Sang ché ciing dé cap dén duoc pham chia
chung va hdn hop gdm cac hop chat, chat hd bién hoic mubi duge dung nay va it nhat mot
dugc chat. Cac hop chat nay 1a hiru hiéu dé diéu tri cic phan ing qua man typ I, bénh tu
mién, rdi loan viém, bénh ung thu, roi loan tang sinh khong ac tinh va tinh trang bénh khac
c6 lién quan dén Bruton’s tyrosin kinaza (BTK).
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Linh vue k§ thuat dwoc dé cap

Séang ché @& xuét cac hop chét triazolon pyridinyl va triazolon pyridinyl ngung
tu, 1a cac chit e ché Bruton’s tyrosin kinaza (BTK), séng ché dé xﬁét dugc pham
chira céc hop chét néu trén va to hop gbm hop chét nay va it nhit mot dugc chit bd
sung. Cac hop chét nay 14 hiru hidu dé diéu tri bénh, rbi loan va tinh trang bénh c6 lién

quan dén BTK.
Tinh trang ky thuit cia sing ché

BTK 12 mdt thanh vién thudc ho TEC gdm céc protein tyrosin kinaza khong thu
thé va né co lién quan dén sy diéu hoa phét trién, hoat hoa va séng s6t cua té bao B
thong qua qua trinh truyén tin hiéu thu thé khang nguyén té bao B (BCR). Xem trong
tai litu W.N. Khan et al., Immunity 3:283-299 (1995); va A.B. Satterthwaite va O.N.
Witte, Immunol. Rev. 175:120-127 (2000). Su dot bién ciia gen ma héa BTK & ngudi
s& din dén tinh trang dugc biét 1a bénh thiéu gamaglobulin lién quan dén nhiém sic
thé gigi tinh X (XLA), bénh dugc dic trung béi chirc ning mién dich giam, bao gém
c& suy giam vé sy trudng thanh té bao B, suy giam muc globulin mién dich va té bao B
ngoai vi, gidm d4p tng mién dich khéng phy thudc té bao T va giam huy dong canxi
sau khi kich thich BCR. Xem trong tai liéu F.S. Rosen et al., N. Engl. J. Med.
333(7):431-440 (1995); va J.M. Lindvall et al., Immunol. Rev. 203:200-215 (2005).

Vai trd then chdt ctia BTK trong sy phat trién té bao B va qué trinh truyén tin
hiéu BCR cho thiy r%mg, viée e ché BTK c¢6 thé mang lai loi ich tri lidu trong diéu tri
bénh u lympho, rdi loan viém va bénh tu mién, ngoai cac bénh khéac. Cac nghién ctu
1am sang lién quan dén viéc 14y hét té bao B trudng thanh thong qua viéc didu tri bang
rituximab cho thdy ring, bénh viém khép dang thap, bénh lupus ban do hé thong
(SLE) va bénh da xo cliing ¢ th8 xut phat tir sy biéu hién qua mic té bao B. Xem

trong tai liéu J.C. Edwards et al., N. Engl. J. Med. 350:2572-81 (2004); C. Favas va



25483

D.A. Isenberg Nat. Rev. Rheumatol. 5:711-16 (2009); va S.L. Hauser et al. N. Engl. J.
Med. 358:676-88 (2008). Céc nghién ctru khéc cho thdy ring, qué trinh BCR c6 thé c6
lién quan dén sy tn tai cla céc té bao khdi u & bénh u lympho khong Hodgkin va
bénh u lympho té bio B 16n lan téa. Xem trong tai liéu R. Kiippers, Nat. Rev. Cancer
5:251-62 (2005); va R.E. Davis et al., Nature 463:88-92 (2010). Trong cac nghién ctru
tién 1am sang, chudt thiéu BTK cho thiy c6 sy giam tién trién bénh & cac mau chudt bi
SLE va khéang lai bénh viém khép cam Ung bang colagen. Xem trong tai liéu M.J.
Shlomchik et al., J. Exp. Med. 180:1295-1306 (1994); va L. Jansson va R. Holmdahl,
Clin. Exp. Immunol. 94(3):459-65 (1993). Ngoai ra, chit tc ché BTK chon loc khong
thé d4ao nguoc di dugc chitng minh 13 ngan chin hoan toan bénh viém khép cam tng
béng colagen & chudt, trc ché viéc san xuét tu khéang thé va su phét trién ciia bénh than
& miu chudt bi SLE va cam tng cac dap ung 1dm sang muc ti€u & cho bi bénh u
lympho té bao B khong Hodgkin ty phat. Xem trong tai liéu L.A. Honigberg et al,
Proc. Natl. Acad. Sci. USA 107(29):13075-80 (2010).

Mot sb chat tc ché Bruton’s tyrosin kinaza dugc md ta trong tai liéu
WO 99/54286 A2, WO 2002/50071 A1, WO 2007/087068 A2, WO 2008/039218 A2,
WO 2008/121742 A2, WO 2007/147771 A2, WO 2009/077334 Al,
WO 2009/098144 A1, WO 2009/156284 Al, WO 2010/000633 Al,
WO 2010/006947 A1, WO 2008/033834 Al, WO 2010/056875 Al,
WO 2010/068788 A1 va WO 2010/068810 A2.

Ban chét k§ thuit clia sang ché

Muc dich cia sang ché 1a d& xudt céc hop chét hitu hi¢u dé didu tri bénh, rdi
loan va tinh trang bénh c¢6 lién quan dén BTK.

Sang ché dé xuét cac hop chét triazolon pyridinyl va triazolon pyridinyl ngung
tu va mudi dugc dung ciia chiing. Sang ché ciing dé xuét dugc phdm chira cac hop chat
triazolon va hdm hop gdm hop chét nay va it nhit mot duoc chit bd sung. Céc hop
chét nay 13 hitu hiéu dé didu tri bénh, rdi loan va tinh trang bénh c6 lién quan dén
BTK.

Mot khia canh ciia sang ché dé xuét hop chét c6 cong thirc 1:



R -NH
RZ / \FO

(T
RN

R4

chét hd bién cta hop chét néu trén hotic mudi duge dung cta hop chit hoic chét hd
bién nay, trong d6:

R! dugc chon tir hydro, halo, -CN, Ci.4 alkyl, C1.4 haloalkyl va ~OR';

R2 va R3 mdi gdc duge chon doc 1ap tir hydro, halo, -CN, R® va R” hogic R? va R?, ciing
véi cac nguyén tir cacbon li€n két v6i cac gbe nay dé tao ra vong benzen hodc
vong pyridin, trong d6 vong benzen tuy y duogc thé bing 1 dén 4 phén tir thé
dugc chon doc 1ap tir halo, -CN, R® va R” va vong pyridin tily y dugc thé bang
1 dén 3 phin tir thé duoc chon ddc 1ap tir halo, -CN, Ré va R’;

R* ¢6 cong thirc:

R4d

_L
Ky I
,R4b

R4 N

O)\ R4a

trong do6 K dung @& chi diém gin két;

L dugc chon tir —O—, -CH20- va -N(R*)-;

R* dugc chon tir —CH,R® va etenyl tiy ¥ duoc thé bing 1 dén 3 phan tir thé
dugc chon ddc 14p tir halo, xyano va R7; va

() R* 1a hydro, R* dwgc chon tir hydro va Ci.4 alkyl khi L 1a -N(R*)- va R*
va R*, ciing v6i nguyén tir nito va cic nguyén tir cacbon ma céc gbc
R*, R%* va R* 13n luot gén véi ching dé tao ra vong pyrolidin hodc
vong piperidin, mdi vong tly y dugc thé bang 1 dén 6 phéan tir thé dugc
chon doc 14p tir halo, C1-4 alkyl va Ci.4 haloalkyl; hodc

(b) R* duoc chon tir hydro va Ci.4 alkyl, R* 1a hydro, L 1a -N(R*)- va R* va

R%, cling véi cac nguyén tir cacbon va nguyén tir nito ma céc goc R*,
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R* va R* 1an luot gin véi chiing dé tao ra vong pyrolidin hodc vong
piperidin, mdi vong tiy y dugc thé bang 1 dén 6 phén tir thé dugc chon
doc 14p tir halo, Ci-4 alkyl va Ci.4 haloalkyl; hodc

(c) R4 13 hydro, R* dugc chon tir hydro va Ci.4 alkyl khi L 1& -N(R*)- va R*
va R*, cling v6i cac nguyén tir nito va cacbon ma céc gbc R*® va R*
1an lugt gin véi ching dé tao ra vong pyrolidin hodc vong piperidin,
mdi vong tity ¥ duoc thé bing 1 dén 6 phan tir thé dugc chon doc 1ap tir
halo, C1-4 alkyl va Ci.4 haloalkyl;
R’ duoc chon tir hydro, halo va Ci4 alkyl;
m3i mot RS duoc chon doc lap tir -OR®, -N(RHR®, -NRSC(O)R?, -NHC(O)NR®R’,
NR!C(O)NHR?, -C(O)R®, -C(O)OR?, -C(ONR®R’, -C(O)N(R®)OR’,
-C(ONR®HS(O)R7, -NR¥S(O):R7, -SRE, -S(O)R”, -S(O)R” wva
-S(0)N(R¥R?;
mdi mot R7 duge chon doc 1ap tur:
(a) C1.6 alkyl, Ca.6 alkenyl va Ca.6 alkynyl, m3i gbc tily y dugc thé bang 1 dén
5 phan tir thé duge chon doc 14p tir halo, oxo, -CN va R'%; va
(b) Cs.10 xycloalkyl-(CH2)m-, Ce-14 aryl-(CHz2)m-, C2-6 heteroxyclyl-(CH2)m- va
C1.9 heteroaryl-(CHy)m-, mdi gbc tily ¥y dugce thé bang 1 dén 5 phan tir
thé duge chon ddc 1ap tir halo, oxo, -CN, R!? va Cy. alkyl thy ¥ duoc
thé bang 1 dén 5 phén tir thé dugc chon doc 1ap tir halo, oxo, -CN va
RIO;
mdi mot R8 va R® dugce chon doc 18p tir:
(a) hydro;

(b) Ci.6 alkyl, Ca.6 alkenyl va Ca.6 alkynyl, m&i gbc tily y dugc thé bang 1 dén
5 phan tir thé dugc chon ddc 14p tir halo, oxo, -CN va R'%; va

(¢) Cs-10 xycloalkyl-(CH2)m-, Cé.14 aryl-(CHz)m-, C2-6 heteroxyclyl-(CH2)m- va
C1.0 heteroaryl-(CHa)a-, m&i géc tiy ¥ dugc thé bing 1 dén 5 phén tir
thé duogc chon ddc 14p tir halo, oxo, -CN, R0 va Ci alkyl tiry y duoc
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thé bﬁng 1 dén 5 phﬁ?ln tir thé dugc chon ddc 14p tir halo, oxo, -CN va
RIO;

mdi mdt R duge chon doc lap tr -OR!, -NRMR?Z, -NR")C(O)R®,
-NHC(O)NR!R!2 -NR!'C(O)NHR'2, -C(O)R!!, -C(O)OR!, -C(O)N(R'D)R'2,
-C(ON(RHOR2, -C(O)NR!MS(0):R®, -NR!'S(0):R®, -SR!!, -S(O)RP,
-S(0)R"3 va -S(0)N(R'HR'%;

mdi mdt R va R'2 duge chon doc 1ap tir:
(a) hydro; va

(b) C1.6 alkyl va Cs.10 xycloalkyl-(CHz)m-, m8i géc tiry ¥ duge thé bang 1 dén
5 phan tr thé dugc chon doc 14p tir halo, oxo, -CN, -OH va -NHy;

m&i mot R duge chon ddc 14p tir Ci.6 alkyl va Cs.10 xycloalkyl-(CHz)m-, mdi gdc tiry
y duogc thé bing 1 dén 5 phﬁn tir thé dugc chon doc lap tir halo, oxo, -CN,
-OH va -NHp;

mbi mdt R* duge chon doc 14p tir hydro, Ci-4 alkyl va Ci.4 haloalkyl; va
mdi mdt m dugc chon doc lap tr 0, 1, 2, 3 va 4;

trong d6 m&i mdt heteroaryl va heteroxyclyl cua R7, R® va R doc lap c6 tir 1 dén 4
nguyén tr khac loai, mdi mot trong sb cac nguyén tir khac loai dugc chon doc

lapte N, O va S.

Khia canh khéc cua sang ché dé xut hop chit dugc chon tir nhém hop chit md
ta trong cac vi du, chit hd bién ciia hop chit néu trén, chit ddng phan 1ap thé cia cac
hop chét vi du va chit hd bién ciia hop chét néu trén va mudi duoc dung ciia cac hop

chit vi du, chit hd bién va chit ddng phan lap thé bét ky néu trén.

Khia canh khéc cua sang ché dé xuit duoc phim chita hop chét c6 cong thirc 1,
chit h3 bién ctia hop chét néu trén hogc mubi dugc dung ciia hop chét hoic chit hd
bién nhu xac dinh & trén hodc hop chit nhu duoc x4c dinh trong doan dugc néu ngay &

trude; va ta dugc dugce dung.
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Khia canh bd sung cia sang ché dé xuét hop chét cé cong thuc 1, chit hd bién
ctia hop chét néu trén hodc mudi dugc dung ctia hop chit hodc chit hd bién nhu x4c
dinh & trén hodc hop chit dugc chon tir nhém hop chit xac dinh & trén, dé sir dung lam

thude.

Ban mé ta boc 16 vide st dung hop chit c6 cong thirc 1, chat hd bién cua hop
chét néu trén hoic mudi dugc dung cia hop chét hoic chit hd bién nhu x4c dinh § trén
hodc hop chit dugc chon tir nhém hop chit xac dinh & trén, trong san xuét thudc dé

didu tri tinh trang bénh c6 lién quan dén BTK.

Ban md ta boc 16 phuong phép urc ché BTK & dbi twong, phuong phép bao gbm
buéc st dung cho d6i tuong hop chit c6 cong thic 1, chit h bién cua hop chét néu
trén hoac mubi dugc dung cua hop chéit hoic chit hd bién nhu x4c dinh & trén hodc

hop chét duge chon tir nhém hop chét xac dinh & trén.

Ban mé ta ciing boc 19 phuwong phap diu tri bénh, rdi loan hogc tinh trang bénh
¢6 lién quan dén BTK & dbi tuong, phuong phép bao gbm buéc st dung cho d6i tuong
mot Tuong hiéu qua ctia hop chét c6 cong thirc 1, chét hd bién cta hop chét néu trén
hodc mudi duoc dung cta hop chét hodc chit hd bién nhu x4c dinh & trén hodc hop

chit dugc chon tir nhém hop chét xé4c dinh & trén.

Ban mo ta ciing bdc 16 phuong phép diu tri bénh, rdi loan hodc tinh trang bénh
& dbi twong, phuong phap bao gbdm buédc sit dung cho d6i twong mot luong hiéu qua
ctia hop chat c6 cong thirc 1, chét hd bién ctia hop chit néu trén hodc mubi duoc dung
cua hop chét hodc chét hd bién nhu xac dinh & trén hodc hop chit dugc chon tir nhém
hop chét x4c dinh & trén, trong d6 bénh, r6i loan hodc tinh trang bénh dugc chon tir cac
phan Umg qua mén typ I, bénh ty mién, r6i loan viém, ung thu va 161 loan tang sinh
khong éc tinh.

Ban mo ta ciing boc 16 phuong phép diéu tri bénh, 161 loan hodc tinh trang bénh
& dbi tuong, phuong phap bao gbm budc st dung cho d6i tegng mot lwgng hidu qua
cta hop chit c6 cong thirc 1, chét h3 bién ctia hop chét néu trén hodc mudi duge dung
cua hop chét hodc chét hd bién nhu x4c dinh & trén hodc hgp chit dugc chon tir nhom

hop chét x4c dinh & trén, trong d6 bénh, r6i loan hoic tinh trang bénh dugc chon tir
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bénh viém miii di ng, bénh hen, bénh viém da co dia, bénh viém khép dang thép,
bénh da xo clirng, bénh lupus ban dé hé théng, bénh viém than lupus, bénh vay nén,
ban xuét huyét giam tiéu cAu mién dich, bénh rudt viém, bénh phéi tic ngh&n man
tinh, hoi chitng Sjogren, bénh viém cot séng dinh khép, bénh Behcet, bénh pemphigus
thong thubrng; bénh hach bach huyét dang twong bao tu phat, bénh xo vita ddng mach,

bénh nhdi mau co tim va chiing huyét khéi.

Ban md ta ciing bdc 10 phuong phép didu tri bénh, r6i loan hoic tinh trang bénh
& dbi tugng, phuong phap bao gbm budc str dung cho dbi twong mdt lwong hidu qua
ctia hop chét c6 cong thic 1, chit hd bién ctia hop chat néu trén hodc mubi duoc dung
cua hgp chét hozic chét hd bién nhu xac dinh & trén hodic hop chit dugc chon tir nhém
hop chét xac dinh ¢ trén, trong d6 bénh, r6i loan hoic tinh trang bénh dugc chon tur

bénh u lympho té bao B, bénh bach ciu lympho bao mén tinh va bénh da u tuy xuong.

Khia canh khac cua sang ché @& xuit t6 hop gdm mot lugng hitu hidu cia hop
chét c6 cong thirc 1, chat hd bién ctia hop chit néu trén hoic mudi duoc dung ctia hop
chét hodc chit hd bién nhu xac dinh & trén hodc hop chit dugc chon tir nhém hop chét

x4c dinh & trén va it nhit mdt dugc chét bd sung.
M ta chi tiét sang ché
Trir khi dugc quy dinh theo cach khac, sang ché nay st dung céc dinh nghia

dugc dua ra dudi day.

14
~,

Thuét ngit “dugc thé” khi duge st dung li€n quan dén phan tir thé hodc gbc hoa
hoc (vi du, nhém Ci.6 alkyl), c6 nghia 1a, mdt hodc nhiéu nguyén tir hydro cta phén tir
thé hodc gbc da duge thay thé bang mot hodc nhidu nguyén tir hodc nhom khong phai
hydro, mién 13, d4p Gmg dugc cac yéu cAu v& hoéa tri va hop chét 6n dinh vé héa hoc
xudt phat tir sy thé nay.

Thuéat ngit “khoang” hodc “xap xi” khi dugc st dung lién quan dén bién s6 do
dugc dung dé chi gia tri chi bdo cua bién s va tAt ca cac gid tri cta bién s6 ndm trong
sai sb thuc nghiém cua gia tri chi bao hodc nim trong pham vi £10% cta gia tri chi

béo, bat ké gia tri nao 16n hon.
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Thuat ngit “alkyl” dung dé chi nhém hydrocacbon no mach thing va mach
nhénh, thong thudng cé s& lugng nguyén tir cacbon cu thé (vi du, Ci-4 alkyl dung dé
chi nhém alkyl ¢6 1 dén 4 (tic 13, 1, 2, 3 hodc 4) nguyén ti cacbon, Ci- alkyl ding aé
chi nhém alkyl c¢6 1 dén 6 nguyén tr cacbon va v.v.). Vi du vé nhém alkyl bao gém
metyl, etyl, n-propyl, i-propyl, n-butyl, s-butyl, i-butyl, z-butyl, pent-1-yl, pent-2-yl,
pent-3-yl, 3-metylbut-1-yl, 3-metylbut-2-yl, 2-metylbut-2-yl, 2,2,2-trimetyleth-1-yl, n-
hexyl va nhém alkyl twong tu.

Thuafngit “alkenyl” dung dé chi nhém hydrocacbon mach thang va mach nhdnh
¢6 mot hodc nhidu lién két d6i cacbon-cacbon va thong thudng co sb luong nguyén tir
cacbon cu thé. Vi du vé nhém alkenyl bao gdm etenyl, 1-propen-1-yl, 1-propen-2-yl,
2-propen-1-yl, 1-buten-1-yl, 1-buten-2-yl, 3-buten-1-yl, 3-Buten-2-yl, 2-buten-1-yl, 2-
buten-2-yl, 2-metyl-1-propen-1-yl, 2-metyl-2-propen-1-yl, 1,3-butadien-1-yl, 1,3-
butadien-2-yl va nhém alkenyl tuong tu.

Thuat ngit “alkynyl” dung dé chi nhém hydrocacbon mach thing hozc mach
nhanh ¢6 mot hoic nhidu lién két ba cacbon-cacbon va thong thuong c6 s6 luong
nguyén tir cacbon cu thé. Vi du vé& nhom alkynyl bao gdm etynyl, 1-propyn-1-yl, 2-
propyn-1-yl, 1-butyn-1-yl, 3-butyn-1-yl, 3-butyn-2-yl, 2-butyn-1-yl va nhom alkynyl
tuong tu.

Thu4t ngir “halo,” “halogen” va “halogeno” c6 thé dugc st dung thay dbi 1an

nhau va dung dé chi flo, clo, brom va iot.

Thuét ngit “haloalkyl,” “haloalkenyl” va “haloalkynyl,” lan luogt dung dé chi
c4ac nhom alkyl, alkenyl va alkynyl duoc thé bing mot hoic nhiéu nguyén tir halogen,
trong d6 alkyl, alkenyl va alkynyl nhu duoc xac dinh & trén va thong thuong co sd
lugng nguyén tir cacbon cu thé. Vi du vé nhém haloalkyl bao gdbm flometyl,

diflometyl, triflometyl, clometyl, diclometyl, triclometyl va nhém haloalkyl twong tu.

Thuét ngit “xycloalkyl” dung dé chi cac nhom hydrocacbon mdt vong va hai
vong no, thong thudng co s6 lugng nguyén tir cacbon cu thé bao gdm vong hoic cac
vong (vi dy, Cs.10 xycloalkyl dung dé chi nhom xycloalkyl c6 3 dén 10 nguyén tu

cacbon 1am c4c thanh phin vong). Nhém hydrocacbon hai vong c6 thé bao gbm céc
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vong xo4n (hai vong chung nhau mdt nguyén tir cacbon), cic vong ngung tu (hai vong
chung nhau hai nguyén tir cacbon va lién két gitra hai nguyén tir cacbon chung) va céc
vong bic ciu (hai vong chung nhau hai nguyén tir cacbon, nhung khong c6 lién két
chung). Nhém xycloalkyl co th8 dwoc gin két thong qua nguyén tir vong bét ky trir khi

sur gin ket nhu vay anh hudng dén cac yéu cau ve hoa tri.

Vi du v& nhém xycloalkyl mdt vong bao gdbm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl va nhém twong tu. Vi du v& nhom xycloalkyl hai vong ngung
tu bao gdm  bixyclo[2.1.0]pentanyl (tkc 13,  bixyclo[2.1.0]pentan-1-yl,
bixyclo[2.1.0]pentan-2-yl ~va bixyclo[2.1.0]pentan-5-yl), bixyclo[3.1.0]hexanyl,
bixyclo[3.2.0]heptanyl, bixyclo[4.1.0]heptanyl, bixyclo[3.3.0]octanyl,
bixyclo[4.2.0]octanyl, bixyclo[4.3.0]nonanyl, bixyclo[4.4.0]decanyl va nhom tuong
te. Vi du v& nhém xycloalkyl bdc cdu bao gbm bixyclo[2.1.1]hexanyl,

bixyclo[2.2.1]heptanyl, bixyclo[3.1.1]heptanyl, bixyclo[2.2.2]octanyl,
bixyclo[3.2.1]octanyl, bixyclo[4.1.1]octanyl, bixyclo[3.3.1]nonanyl,
bixyclo[4.2.1]nonanyl, bixyclo[3.3.2]decanyl, bixyclo[4.2.2]decanyl,
bixyclo[4.3.1]decanyl, bixyclo[3.3.3]undecanyl, bixyclo[4.3.2]Jundecanyl,

bixyclo[4.3.3]dodecanyl va nhom twong tw. Vi du v& nhém xycloalkyl xodn bao gdm
spiro[3.3]heptanyl, spiro[2.4]heptanyl, spiro[3.4]octanyl, spiro[2.5]octanyl,

spiro[3.5]nonanyl va nhém tuong tu.

Thuét ngit “xycloalkyliden” dung dé chi nhém xycloalkyl mdt vong hoa tri hai,
trong d6 xycloalkyl dugc xac dinh & trén, dugc gin két théng qua nguyén tir cacbon
don ctia nhém va thdng thuong ¢ s6 lwong nguyén tir cacbon cu thé, bao gbm vong
(vi du, Cs. xycloalkyliden ding dé chi nhém xycloalkyliden c6 3 dén 6 nguyén tit
cacbon 1am thanh phan vong). Céc vi du bao gbm xyclopropyliden, xyclobutyliden,

xyclopentyliden va xyclohexyliden.

Thuit ngit “xycloalkenyl” dung dé chi nhém hydrocacbon mot vong va hai
vong khdng no mot phén, théng thuong c6 s6 lugng nguyén tir cacbon cu thé bao gdbm
vong hodc cac vong. P6i v6i nhom xycloalkyl, nhém xycloalkenyl hai vong c6 thé bao
gbdm vong x04&n, ngung tu hoic vong béc ciu. Tuong tw, nhom xycloalkenyl c6 thé

duoc gin két thong qua nguyén ti vong bét ky va khi dugc néu, cb thé bao gdm mot
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hodc nhidu phén tir thé khong phai hydro trir khi sy gin két nhu vay hodc sy thé anh
huéng dén cac yéu cAu v& hoa tri. Vi du v& nhém xycloalkenyl bao gbm c4c nhém
twong tuy khong no mot phin cta cic nhém xycloalkyl dwgc mé ta & trén, nhu
xyclobutenyl (ttc 13, xyclobuten-1-yl va xyclobuten-3-yl), xyclopentenyl,
xyclohexenyl, bixyclo[2.2.1]Thept-2-enyl va nhom tuong tu.

Thuét ngit “aryl” ding d& chi hydrocacbon thom mdt vong hoan toan khong no
va hydrocacbon da vong co it nhét mét vong thom, ca hai nhém aryl mdt vong va da
vong thong thudng cé sb lwong nguyén tir cacbon cu thé bao gbm c cc thanh phén
vong cua ching (vi dy, Ce.14 aryl ding dé chi nhém aryl ¢6 6 dén 14 nguyén tir cacbon
1am thanh phéan vong). Nhém c6 thé dugc gin két thong qua nguyén tir vong bét ky trir
khi su gén két nhu vay anh huéng dén cac yéu cau vé héa tri. Vi du vé nhém aryl bao
gbm phenyl, xyclobutabenzenyl, indenyl, naphtalenyl, benzoxycloheptanyl,
biphenylenyl, fluorenyl, cAic nhém dAn xuét tir cation xycloheptatrien va nhém tuong

tu.

Thuét ngit “arylen” dung dé chi nhém aryl hoa tri hai, trong d6 aryl nhu duoc

xé4c dinh & trén. Vi du v& nhém arylen bao gdm phenylen (tirc 13, benzen-1,2-diyl).

Thuat ngit “di vong” va “heteroxyclyl” co thé duoc sit dung thay dbi 14n nhau
va ding dé chi cac nhém mot vong hodc hai vong no hogc khong no mot phén c6 cic
nguyén tir vong bao gdm cac nguyén tr cacbon va 1 dén 4 nguyén tir khéc loai dugc
chon ddc 1ap tir nito, oxy va luu huynh. Ca hai nhém mét vong va hai vong thong
thudng c6 sb lugng nguyén t cacbon cu thé trong vong hodc cac vong cta ching (vi
du, Cz-¢ heteroxyclyl dung dé chi nhém heteroxyclyl c6 2 dén 6 nguyén tir cacbon va 1
dén 4 nguyén tir khic loai 1am thanh phén vong). Déi v6i nhom xycloalkyl hai vong,
cac nhom heteroxyclyl hai vong ¢6 thé bao gdm cic vong x08n, vong ngung tu va
vong bic cAu. Nhém heteroxyclyl c¢6 thé dugc gin két thong qua nguyén tir vong bét
ke trir khi sy gn két nhu vAy anh hudng dén céc yéu cau vé hoa trj hoic dén dén hop
chét khong 6n dinh vé héa hoc. Vi du vé nhém heteroxyclyl mét vong bao gbdm
oxiranyl, thiiranyl, aziridinyl (vi du, aziridin-1-yl va aziridin-2-yl), oxetanyl, thietanyl,
azetidinyl, tetrahydrofuranyl, tetrahydrothiophenyl, pyrolidinyl, tetrahydropyranyl,
tetrahydrothiopyranyl, piperidinyl, 1,4-dioxanyl, 1,4-oxathianyl, morpholinyl, 1,4-
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dithianyl, piperazinyl, 1,4-azathianyl, oxepanyl, thiepanyl, azepanyl, 1,4-dioxepanyl,
1,4-oxathiepanyl, 1,4-oxaazepanyl, 1,4-dithiepanyl, 1,4-thiazepanyl, 1,4-diazepanyl,
3,4-dihydro-2H-pyranyl, 3,6-dihydro-2H-pyranyl, 2H-pyranyl, 1,2-dihydropyridin,
1,2,3,4-tetrahydropyridinyl va 1,2,5,6-tetrahydropyridinyl.

Thuat ngit “di vong-diyl” dung @ chi nhém heteroxyclyl dugc gén két thong
qua hai nguyén t& vong cua nhoém, trong d6 heteroxyclyl nhu dugc xéc dinh & trén.
Céc nhém nay thong thuong cod s6 luong nguyén tir cacbon cu thé trong vong hoic céc
vong cta ching (vi du, Ca. di vong-diyl ding dé chi nhém di vong-diyl c6 2 dén 6
nguyén tir cacbon va 1 dén 4 nguyén tir khéc loai lam thanh phén vong). Vi du vé
nhom di vong-diyl bao gdm céc nhém tuong ty da hoa tri ciia nhom di vong duge mo
t4 & trén, nhu morpholin-3,4-diyl, pyrolidin-1,2-diyl, 1-pyrolidinyl-2-yliden, 1-
pyridinyl-2-yliden,  1-(4H)-pyrazolyl-5-yliden,  1-(3H)-imidazolyl-2-yliden,  3-
oxazolyl-2-yliden, 1-piperidinyl-2-yliden, 1-piperazinyl-6-yliden va nhom tuong tu.

Thuét ngit “di vong thom” va “heteroaryl” cé thé duoc st dung thay dbi 1an
nhau va ding dé chi cac nhém thom mot vong khong no va nhém da vong c6 it nhét
mot vong thom, mdi mot trong s6 cac nhém cé cic nguyén tir vong bao gbdm céc
nguyén tir cacbon va 1 dén 4 nguyén tir khic loai dugc chon ddc lap tir nito, oxy va
luru huynh. C4 hai nhém mdt vong va da vong thong thudng co s luong nguyén tir
cacbon cu thé 1am thanh phan vong (vi dy, Ci.9 heteroaryl dung dé chi nhém heteroaryl
c6 1 dén 9 nguyén tir cacbon va 1 dén 4 nguyén tir khac loai 1am thanh phén vong) va
c6 thé bao gbm nhém hai vong bét ky, trong d6 di vong mdt vong bét k¥ trong sb cac
di vong mot vong liét ké & trén duoc ngung tu véi vong benzen. Nhom heteroaryl c6
thé dugc gin két thong qua nguyén tir vong bét ky trir khi sy gin két nhu vay anh
hudng dén céac yéu cAu vé hoéa tri hodc din dén hop chét khong dn dinh v& héa hoc. Vi
du vé nhém heteroaryl bao gbm nhém mét vong nhu pyrolyl (vi du, pyrol-1-yl, pyrol-
2-yl va pyrol-3-yl), furanyl, thiophenyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyl,
isothiazolyl, thiazolyl, 1,2,3-triazolyl, 1,3,4-triazolyl, 1-oxa-2,3-diazolyl, 1-oxa-2,4-
diazolyl, 1-oxa-2,5-diazolyl, 1-oxa-3,4-diazolyl, 1-thia-2,3-diazolyl, 1-thia-2,4-
diazolyl, 1-thia-2,5-diazolyl, 1-thia-3,4-diazolyl, tetrazolyl, pyridinyl, pyridazinyl,
pyrimidinyl va pyrazinyl.
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Vi du v& nhém heteroaryl ciing bao gdm nhém hai vong nhu benzofuranyl,
isobenzofuranyl, benzothiophenyl, benzo[c]thiophenyl, indolyl, 3H-indolyl, isoindolyl,
1H-isoindolyl, indolinyl, isoindolinyl, benzimidazolyl, indazolyl, benzotriazolyl, 1H-
pyrolo[2,3-b]pyridinyl, 1H-pyrolo[2,3-c]pyridinyl, 1H-pyrolo[3,2-c]pyridinyl, 1H-
pyrolo[3,2-b]pyridinyl, 3H-imidazo[4,5-b]pyridinyl, 3H-imidazo[4,5-c]pyridinyl, 1H-
pyrazolo[4,3-b]pyridinyl, 1H-pyrazolo[4,3-c]pyridinyl, 1H-pyrazolo[3,4-c]pyridinyl,
1H-pyrazolo[3,4-b]pyridinyl, ~7H-purinyl, indolizinyl, imidazo[1,2-a]pyridinyl,
imidazo[1,5-a]pyridinyl, pyrazolo[1,5-alpyridinyl, pyrolo[ 1,2-b]pyridazinyl,
imidazo[1,2-c]pyrimidinyl, quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl,
quinoxalinyl, phtalazinyl, 1,6-naphtyridinyl, 1,7-naphtyridinyl, 1,8-naphtyridinyl, 1,5-
naphtyridinyl,  2,6-naphtyridinyl,  2,7-naphtyridinyl,  pyrido[3,2-d]pyrimidinyl,
pyrido[4,3-d]pyrimidinyl, pyrido[3,4-d]pyrimidinyl, pyrido[2,3-d]pyrimidinyl,
pyrido[2,3-b]pyrazinyl, pyrido[3,4-b]pyrazinyl, pyrimido[5,4-d]pyrimidinyl,
pyrazino[2,3-b]pyrazinyl va pyrimido[4,5-d]pyrimidinyl.

Thuét ngit “heteroarylen” dung @2 chi nhém heteroaryl dugc gin két thong qua
hai nguyén tir vong cta nhom, trong d6 heteroaryl nhu dugc xéc dinh & trén. Cac
nhom nay thong thudng co s6 luong nguyén tr cacbon cu thé trong vong hoic céc
vong cda ching (vi du, Cs.s heteroarylen dung dé chi nhom heteroarylen c6 3 dén 5
nguyén tr cacbon va 1 dén 4 nguyén tir khac loai l1am thanh phén vong). Vi du vé
nhom heteroarylen bao gbm cac nhém tuong ty da hoa tri cia nhém heteroaryl duge
mé t4 & trén, nhu pyridin-2,3-diyl, pyridin-3,4-diyl, pyrazol-4,5-diyl, pyrazol-3,4-diyl
va nhém tuong tuy.

Thuét ngit “oxo” ding dé chi oxy lién két doi (=0).

Thuét ngit “nhoém roi chuyén” ding @ chi nhém bét ky ma n6 dé lai mot phéan
tir trong qua trinh phan manh, bao gbm phén tng thé, phan tng loai trir va phéan tng
cdng - loai trir. Nhom roi chuyén c6 thé 13 ly nhan, trong d6 nhom dé lai mot cip dién
tir ma trudc d6 dung 1am lién két gitta nhom roi chuyén va phan t& hodc c6 thé 1a ly
dién tir, trong d6 nhém khong dé lai mot cip dién tr. Kha nang nhom roi chuyén ly
nhan dé lai tuy thudc vao néng dd bazo cua nd, vGi cac bazo manh nhét 13 cac nhém

101 chuyén yéu nhit. Cac nhém 10i chuyén ly nhén thong thudng bao gdm nito (vi dy,
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tir mudi diazoni); sulfonat bao gém alkylsulfonat (vi du, mesylat), floalkylsulfonat (vi
duy, triflat, hexaflat, nonaflat va tresylat) va arylsulfonat (vi duy, tosylat, brosylat,
closylat va nosylat). Cac nhom khic bao gdm cacbonat, ion halogenua, anion
cacboxylat, ion phenolat va alkoxit. Mot s6 bazo manh hon, nhu NHy va OH ¢6 thé
tao ra cac nhom roi chuyén t6t hon nho xir 1y bang axit. Cac nhém roi chuyén ly dién

tir thong thudng bao gdm proton, CO; va kim loai.

Thuat ngit “chat ddng phan dbi 4nh twong phan” diing dé chi m¢t phan tir ma né
la anh guong khong chdng khit 1én nhau ctia phan tr chudn gbc, c6 thé thu duoc bing
cach hoan vi tit ca cac nguyén tir cacbon khong d6i xtmg cia phan tir chudn gbc. Vi
du, néu phan tir chudn gbc c6 cAu hinh héa hoc 1ap thé tuyét dbi S, thi chét ddng phan
d6i anh tuong phan c6 cAu hinh héa hoc lap thé tuyét d6i R. Tuong tu, néu phan ti
chuin géc c6 cAu hinh héa hoc 14p thé tuyét dbi S8, thi chét ddng phan ddi anh twong
phén ¢6 cAu hinh héa hoc 14p thé R,R va v.v..

Thuét ngit “chit ddng phan 1ap th8” va “cac chét ddng phan lap th&” cua hop
chét c6 cAu hinh héa hoc 1ap thé nhéat dinh dung dé chi chit déng phan dbi anh twong
phéan ctia hop chit va dé chi chét ddng phan khéng d6i quang bét k¥, bao gdm céc chét
ddng phan hinh hoc (Z/E) ctia hop chét. Vi du, néu hop chét cé céu hinh héa hoc 1ap
thé S.R.Z, thi cac chét ddng phan 1ap thé ciia n6 s& bao gdm chét ddng phén déi anh
twong phéan co chu hinh R,S,Z cta n6 va chit ddng phan khong dbi quang ¢6 cAu hinh
S.8.Z, chu hinh R,R,Z, cAu hinh S,R,E, cAu hinh R,S,E, ciu hinh S,S,E va cAu hinh
R,R,E cia no. Néu chu hinh héa hoc lap thé cua hop chét khong dugc chi rd, thi “chit
ddng phan 1ap thé” ding @& chi mot ciu hinh bét ky trong sb cac cAu hinh héa hoc 1ap
th8 c6 thé ctia hop chét.

Thuat ngit “chét ddng phan 1ap thé gin nhu tinh khiét” va cac bién thé cta no
ding d& chi mAu chira hop chit c6 cAu hinh héa hoc 14p thé dic trung va chiém it nhét
khoang 95% mau.

Thuét ngit “chét ddng phan 1ap thé tinh khiét” va cic bién thé ctia n6 ding dé
chi mau chia hop chét c6 cAu hinh héa hoc lap thé dic trung va chiém it nhit khoang

99,5% mau.
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Thuat ngir “ddi twong” ding dé chi dong vét c6 vi, bao gdm ca ngudi.

Thuét ngit cac chit “dugc dung” diing d& chi cac chit ma thich hop dé dung cho

cac dbi tugng.

Thuat ngit “diéu tri” diung dé chi viéc 1am dao nguoc, lam thuyén giadm, trc ché
su tién trién hoic phong ngtra bénh, r6i loan hoic tinh trang bénh ma thuét ngit ndy ap
dung hodc dé chi viéc 1am dao ngugc, 1am thuyén giam, rc ché su tién trién hodic
phong ngira mot hodc nhiéu triéu chiing cua 161 loan, bénh hoic tinh trang bénh nhu

vay.

Thuét ngit “viéc didu tri” dung d& chi hoat dong “diéu tri” nhu dugc xéac dinh

ngay & trén.

Thuét ngir “thube” “chét thudc” “thanh phin dugc tinh” va thuat ngit twong tu
dung dé& chi hop chét (vi du, hop chét c6 cong thirc 1, bao gdm céc hop chét phan
nhém va hop chéit duoc goi tén cu thé trong ban md ta) ma co thé dugc st dung dé

diéu tri cho doi tugng can dugc diéu tri.

Thuat ngit “lwong hi€u qua” cua thude, “lugng c6 hidu qua didu tri” cua thudc
va thuét ngit tuong tu dung dé chi luong thudc ma c6 thé duoc sir dung dé diéu tri cho
d6i trong va c6 thé tiy thudce vao thé trong va tubi cia dbi twgng va dudng dung,

trong s cac ycu to khéc.

Thuit ngtt “t4 dugc” dung dé chi chét pha logng hoic chit mang bét ky cia

thude.

Thuét ngit “dugc phdm” ding dé chi hdn hop ctia mot hoic nhidu chét thubc va

mot hodc nhicu t4 duogc.

Thuét nglt “san phém thude,” “dang bao ché dugc phém,” “dang bao ché,”
“dang bao ché cubi cing” va thuat ngit twong ty ding dé chi dugc pham thich hop dé
diéu tri cho dbi tugng can duoc diéu tri va thong thudng co thé & dang vién nén, vién
nang, g6i nho chira bot hogc hat, dung dich 16ng hodc huyén phy, tim d4n, mang méng

va dang tuong tu.
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Thuét ngtt “tinh trang bénh c6 lién quan dén BTK” va céc cAu twong tu dé cép
dén bénh, ri loan hoic tinh trang bénh & dbi tugng ma sy e ché BTK c¢6 thé mang lai

lo1i ich tri li€u hodc phong ngura.

Céc chit viét tit sau duge st dung trong toan b ban mo ta: Ac (axetyl); ACN
(axetonitril); AIBN (azo-bis-isobutyronitril); API (thanh phan dugc tinh); aq (dang
nudc); Boc  (tert-butoxycacbonyl); Cbz  (cacbobenzyloxy); CDI  (1,1’-
cacbonyldiimidazol); dba (dibenzylidenaxeton); DBU (1,8-diazabixyclo[5,4,0]undec-
1(7)-en); DCC (1,3-dixyclohexylcacbodiimit); DCM (diclometan); DIPEA (N,N-
diisopropyletylamin, Hiinig’s Base); DMA (V,N-dimetylaxetamit), DMAP (4-
dimetylaminopyridin); DMARD (thuéc chdng thip khép thay dbi dugc bénh); DME
(1,2-dimetoxyetan); DMF (N,N-dimetylformamit); DMSO (dimetylsulfoxit); DPPA
(diphenylphosphoryl ~ azit); dppf (1,1’-bis(diphenylphosphino)feroxen); DTT
(dithiotreitol); EDA ruou dodexyl etoxy hoéa, Brj®35); EDC (N-(3-
dimetylaminopropyl)-N-etylcacbodiimit); EDTA (axit etylendiamintetraaxetic); ee
(lugng du chét ddng phan dbi anh); eq (duwong lugng); Et (etyl); EtN (trietyl-amin);
EtOAc (etyl axetat); EtOH (etanol); 5-FAM (5-cacboxyfloresxein); HATU (2-(3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl)-1,1,3,3-tetrametyluroni hexaflophosphat(V));
HEPES (axit 4-(2-hydroxyetyl)piperazin-1-etansulfonic); HOAc (axit axetic); HOBt
(1H-benzo[d][1,2,3]triazol-1-0l); ICso (ndng d6 & muc Gc ché 50%); IPA
(isopropanol); IPAc (isopropyl axetat); IPE (isopropylete); LDA  (lithi
diisopropylamit); LiHMDS (lithi bis(trimetylsilyl)amit)y mCPBA (axit m-
cloperoxybenzoic); Me (metyl); MeOH (metanol); MTBE (metyl zers-butyl ete); mp
(dim noéng chay); NaOz-Bu (natri butoxit bic ba); NMM (N-metylmorpholin); NMP
(1-metyl-2-pyrolidinon); PE (ete dau mo); Ph (phenyl); pICso (-logio(ICso), trong d6
ICso dugc x4c dinh bing don vi mol (M)); Pr (propyl); i-Pr (isopropyl); PTFE
(polytetrafloetylen); RT (nhiét d6 trong phong, xép xi 20°C dén 25°C); TCEP (tris(2-
cacboxyetyl)phosphin); Tf (triflometylsulfonyl); TFA (axit trifloaxetic); TFAA (2,2,2-
trifloaxetic anhydrit); THF (tetrahydrofuran); TMS (trimetylsilyl); va dung dich dém
Tris (dung dich dém 2-amino-2-hydroxymetyl-propan-1,3-diol).
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Nhu duge mb ta duéi ddy, séng ché nay dé xuét hop chét c6 cong thirc 1, chét
hd bién va mubi duge dung ctia hop chét nay. Sang ché ciing dé xuét nguyén liu va
phuong phap dé didu ché hop chét c6 cong thirc 1, duge pham chtra hop chét nay. Ban
mb ta boc 16 viée st dung hop chét c6 cong thirc 1 va mudi duge dung cta chung (tiry
v két hop véi cac dugce chét khac) dé didu tri cac phan Gng qué méan typ I, bénh ty
midn, rbi loan viém, ung thu, réi loan ting sinh khong 4c tinh va cdc bénh, rdi loan

hoic tinh trang khac két hop véi BTK.

Ngoai nhitng hop chét cu thé trong cac vi du, hop chét c6 cong thirc 1 con bao
gdm cac hop chét trong d6: (i) R! dugc chon tir hydro, halo, metyl va —OCHj; (i) R!
duge chon tir hydro, halo va metyl; (iv) R! dugc chon tir hydro va metyl; hodc (v) R!
13 hydro.

Ngoai mot trong cac phuong an tir (1) dén (v) néu trén hoic theo céch khéc, hgp
chét ¢6 cong thirc 1 con bao gdm cac hop chét trong do: (vi) mdi gbc R? va R® duoc
chon ddc 1ap tir hydro, halo va metyl; (vii) mdi gbc R? va R dugc chon doc lap tir
hydro, flo, clo va metyl; (viii) R? 1a metyl va R? 1a hydro; (ix) R? 12 hydro va R® 1a

metyl; hodc (x) mbi mot R? va R? 1a hydro.

Ngoai mdt trong cic phuong an tir (i) dén (v) néu trén hoic theo cach khac, hop
chét c6 cong thirc 1 con bao gdm cac hop chit, trong d6 R? va R?, cling véi cac nguyén
ttr cacbon gén két véi cac gbc nay dé tao ra vong benzen, va: (xi) vong benzen tily y
dugc thé bing 1 dén 4 phan tir thé duoc chon doc 1ap tr halo, -CN, R® va R7; (xii)
vong benzen tuy y dugc thé bang 1 dén 4 phan tir thé dugc chon doc lap tir halo va
C1-6 alkyl; (xiii) vong benzen tuy y dugc thé bang 1 dén 4 phan tir thé dugc chon doc
lap tir flo, clo va metyl; (xiv) vong benzen tuy y duoc thé bang 1 dén 2 phan tir thé

dugc chon doc 14p tir flo, clo va metyl; hodc (xv) vong benzen 1a khong dugc thé.

Ngoai mot trong cac phuong an tir (1) dén (v) néu trén hoic theo cach khac, hop
chét c6 cong thirc 1 con bao gbm cac hop chét, trong d6 R? va R3, cung v&i cac nguyén
ttr cacbon gén két véi cac gbc nay dé tao ra vong pyridin, va: (xvi) vong pyridin tuy y
duoc thé bing 1 dén 3 phin tir thé dugc chon ddc 1ap tir halo, -CN, R® va R7; (xvii)
vong pyridin tity y dugc thé bang 1 dén 3 phén tir thé duogc chon doc 1ap tir halo va
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C1-6 alkyl; (xviii) vong pyridin tuy y duoc thé bang 1 dén 3 phén tir thé dugc chon doc
lap tir flo, clo va metyl; (xix) vong pyridin tuy y duogc thé bang 1 hoic 2 phan tr thé

duoc chon ddc 1ap tir flo, clo va metyl; hodc (xx) vong pyridin 1a khdng dugc thé.

Ngoai mot trong cac phuong an tir (i) dén (v) néu trén hoic theo cach khac, hgp
chét c¢6 cong thie 1 con bao gdm cac hop chat, trong @6 R? va R?, cuing v6i cic nguyén
ttr cacbon gin két véi cac gbc nay dé tao ra vong pyridin c6 nguyén tir vong nito lién
két truc tiép v6i nguyén tir cacbon dugc gén véi gbe R3, va: (xxi) vong pyridin tuy y
dugc thé bing 1 dén 3 phan tir thé dugc chon doc 1ap tir halo, -CN, R® va R7; (xxii)
vong pyridin tuy y dugc thé bang 1 dén 3 phan tir thé dwoc chon doc lap tir halo va
C1.6 alkyl; (xxiii) vong pyridin ty y dugc thé bing 1 dén 3 phan tir thé dugc chon doc
lap tir flo, clo va metyl; (xxiv) vong pyridin tiry y dugc thé bang 1 hodc 2 phin tir thé

duoc chon ddc 1ap tir flo, clo va metyl; hodc (xxv) vong pyridin 1a khdng dugc thé.

Ngoai mot trong cac phuong an tir (i) dén (v) néu trén hodc mot trong céc
phuong an tir (vi) dén (xxv) néu trén hoic theo cach khéc, hop chit c6 cong thirc 1 con
bao gdm cac hop chét, trong d6 L 1a -N(R*)-, R* 1a hydro va R* va R*, cing véi
nguyén tir nito va céc nguyén tir cacbon ma cac gbe R*, R va R% 1an luot gin voi
ching dé tao ra vong pyrolidin, va: (xxvi) R* dugc chon tlr hydro va Ci4 alkyl va
vong pyrolidin tuy y dugc thé bang 1 dén 6 phén tix thé dugc chon doc 1ap tir halo, Ci-4
alkyl va Ci.4 haloalkyl; (xxvii) R* duogc chon tir hydro va Ci.4 alkyl va vong pyrolidin
tuy y dugce thé bang 1 dén 4 phin tir thé dwgc chon doc 1ap tir halo, Ci4 alkyl va
C1.4 haloalkyl; (xxviii) R* 1a hydro va vong pyrolidin tuy y dugc thé bang 1 dén 4
phén tir thé dugc chon ddc 1ap tir halo, Ci-4 alkyl va Ci-4 haloalkyl; (xxix) R* 1a hydro
va vong pyrolidin tuy y dugc thé bang 1 hodc 2 phan tir thé dugc chon ddc 1ap tir halo,
C1.4 alkyl va Ci4 haloalkyl; hodc (xxx) R* 14 hydro va vong pyrolidin 1a khong duogc
the.

Ngoai mot trong cac phuong an tir (i) dén (v) néu trén hodc mot trong céac
phuong an tir (vi) dén (xxv) néu trén hoic theo cach khac, hop chét c6 cong thirc 1 con
bao gdm cac hop chét, trong d6 L 1a -N(R*)-, R* Ia hydro va R* va R*, cling v6i
nguyén tit nito va céc nguyén tir cacbon ma cc gbc R*, R* va R¥ 1an luot gén véi

ching dé tao ra vong piperidin, va: (xxxi) R* dugc chon tir hydro va Ci4 alkyl va
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vong piperidin tiy y duoc thé bang 1 dén 6 phan tir thé duoc chon doc 1ap tir halo, Ci4
alkyl va Ci.4 haloalkyl; (xxxii) R* dugc chon tir hydro va Ci.4 alkyl va vong piperidin
tdy v duge thé bang 1 dén 4 phan tir thé dugc chon doc 1ap tr halo, Ci4 alkyl va
C14 haloalkyl; (xxxiii) R* 1a hydro va vong piperidin tiy y dugc thé bang 1 dén 4
phin tir thé dugc chon ddc 14p tir halo, Ci.4 alkyl va Ci.a haloalkyl; (xxxiv) R* Ia
hydro va vong piperidin tuy y dugc thé bang 1 hoic 2 phan tir thé dugc chon ddc 1ap
tir halo, Ci.4 alkyl va Ci4 haloalkyl; hodic (xxxv) R* 1a hydro va vong piperidin 13
khong dugc thé.

Ngoai mdt trong cac phuong an tr (i) dén (v) néu trén hoic mot trong céc
phuong an tir (vi) dén (xxv) néu trén hoc theo cach khac, hop chét c6 cong thirc 1 con
bao gdm cac hop chét, trong d6 L 1 -N(R*)-, R* 1a hydro va R* va R*, cling véi céc
nguyén tir cacbon va nguyén tir nito ma cc gde R*, R* va R* lan luot gén voi chiing
dé tao ra vong pyrolidin, va: (xxxvi) R* dugc chon tir hydro va Ci4 alkyl va vong
pyrolidin tiy y dugc thé bing 1 dén 6 phan tir thé dugc chon doc 14p tir halo, Ci.4 alkyl
va C1.4 haloalkyl; (xxxvii) R* dugc chon tir hydro va Ci.4 alkyl va vong pyrolidin tiry
¥ dugc thé bing 1 dén 4 phin tr thé dugc chon ddc lap tir halo, Cis alkyl va
C1.4 haloalkyl; (xxxviii) R* 1 hydro va vong pyrolidin tity ¥ dugc thé bang 1 dén 4
phin tir thé dugc chon doc 1ap tir halo, Ci.4 alkyl va Ci4 haloalkyl; (xxxix) R* 1a
hydro va vong pyrolidin tuy y duoc thé biang 1 hoic 2 phan tir thé dugc chon doc 1ap
tir halo, Ci.4 alkyl va Ci.4 haloalkyl; hodc (xI1) R* 1a hydro va vong pyrolidin la khong

duoc thé.

Ngoai mot trong cic phuong an tir (i) dén (v) néu trén hodc mot trong céc
phuong an tir (vi) dén (xxv) néu trén hogc theo cach khac, hop chét c6 cong thirc 1 con
bao gdm cac hop chét, trong d6 L 1a -N(R*)-, R* 1a hydro va R* va R*, cling v6i cc
nguyén tir cacbon va nguyén tir nito ma cac gbc R*, R* va R* lan luot gin voi chiing
d8 tao ra vong piperidin, va: (xli) R*® dugc chon tir hydro va Ci4 alkyl va vong
piperidin tuy y dugc thé bang 1 dén 6 phan tir thé dugc chon doc 1ap tir halo, Ci.4 alkyl
va C1.4 haloalkyl; (xlii) R* dugc chon tir hydro va Ci.4 alkyl va vong piperidin tuy y
dugc thé bing 1 dén 4 phin tir thé dugc chon ddc Idp ti halo, Cis alkyl va
C1.4 haloalkyl; (xliii) R* 12 hydro va vong piperidin tily y duoc thé bing 1 dén 4 phan
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tir thé dwoc chon doc 1ap tir halo, Ci4 alkyl va Ci.4 haloalkyl; (xliv) R* 1a hydro va
vong piperidin tuy y dugc thé bang 1 hoic 2 phan tir thé dugc chon dc 14p tir halo,
C14 alkyl va Ci.4 haloalkyl; hodc (xIv) R* 13 hydro va vong piperidin 1a khong dugc
thé.

Ngoai mdt trong cac phuong an tir (i) dén (v) néu trén hoic mot trong céc
phuong an tir (vi) dén (xxv) néu trén hoc theo cach khac, hgp chét c6 cbng thirc 1 con
bao gdm céc hop chit, trong d6 L 12 -N(R*)-, R* 1a hydro va R* va R*, ciing v6i céc
nguyén tit nito va cacbon ma céc gbc R* va R* 1an luot gén véi chiing dé tao ra vong
pyrolidin, va: (xlvi) R* dugc chon tir hydro va Ci-4 alkyl va vong pyrolidin thy y duoc
thé bang 1 dén 6 phin tir thé dugc chon doc 1ap tir halo, Ci4 alkyl va Ci4 haloalkyl;
(xlvii) R* dugc chon tir hydro va Ci.4 alkyl va vong pyrolidin thy y dugc thé bang 1
dén 4 phan tir thé dugc chon doc 1ap tir halo, Ci4 alkyl va Ci.4 haloalkyl; (xlviii) R* 1a
hydro va vong pyrolidin tuy y dugc thé bing 1 dén 4 phan tir thé dugc chon doc 1ap tur
halo, C1.4 alkyl va Ci.4 haloalkyl; (xlix) R* 1a hydro va vong pyrolidin tuy y dugc thé
bing 1 hoic 2 phén tir thé dugc chon doc lap tir halo, Ci.4 alkyl va Ci.4 haloalkyl; hodc
(1) R* 1a hydro va vong pyrolidin 1a khong dugc thé.

Ngoai mdt trong cac phuong an tir (i) dén (v) néu trén hodc mot trong cac
phuong én tir (vi) dén (xxv) néu trén hoic theo cach khac, hop chét c6 cong thirc 1 con
bao gdm céc hop cht, trong d6 L 12 -N(R*)-, R* 1a hydro va R* va R*, ciing véi cac
nguyén tit nito va cacbon ma céc gbe R* va R* lan luot gén v6i chiing d tao ra vong
piperidin, va: (li) R* dugc chon tir hydro va Ci4 alkyl va vong piperidin tuy y dugc
thé bing 1 dén 6 phin tir thé dugc chon ddc 1ap tir halo, Ci4 alkyl va Ci.4 haloalkyl;
(lii) R* dugc chon tir hydro va Ci.4 alkyl va vong piperidin tay y dugc thé bang 1 dén
4 phén tir thé dugc chon doc 1ap tir halo, Ci-4 alkyl va Ci.4 haloalkyl; (liii) R* 1a hydro
va vong piperidin tuy y duogc thé bing 1 dén 4 phan tir thé dugc chon doc 1ap tir halo,
C14 alkyl va C1.4 haloalkyl; (liv) R* 12 hydro va vong piperidin tiry ¥ dugc thé bang 1
hodc 2 phén tir thé dugc chon doc 14p tir halo, Cis alkyl va Ci4 haloalkyl; hogc (Iv)
R* 1 hydro va vong piperidin 13 khéng dugc thé.

Ngoai mot trong cac phuong an tir (i) dén (v) néu trén hodc mot trong cac

phuong an tir (vi) dén (xxv) néu trén hodc theo cach khéc, hop chét c6 cong thirc 1 con
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bao gdm céc hop chét, trong d6 L 12 —~O-, R* 1a hydro va R* va R*, cling v6i nguyén
tir nito vA cdc nguyén tir cachon ma céc gbc R*, R* va R* 1an luot gén véi ching dé
tao ra vong pyrolidin, va: (lvi) vong pyrolidin tiry y dugc thé bang 1 dén 6 phn tir thé
dugc chon dbc lap tir halo, Ci.4 alkyl va Ci4 haloalkyl; (lvii) vong pyrolidin tuy y
dugc thé bing 1 dén 4 phin tir thé dugc chon doc 1ap tir halo, Ci4 alkyl va
C1.4 haloalkyl; (lviii) vong pyrolidin tiy ¥ dugc thé bang 1 dén 3 phan tir thé dwoc
chon ddc 14p tir halo, Ci.4 alkyl va Ci.4 haloalkyl; (lix) vong pyrolidin tiy y dugc thé
bing 1 hogic 2 phan tir thé dugc chon ddc 14p tir halo, Ci.4 alkyl va Ci4 haloalkyl; hodc
(Ix) vong pyrolidin 12 khéng dugc thé.

Ngoai mdt trong cac phuong an tir (i) dén (v) néu trén hoic mot trong cac
phuong an tir (vi) dén (xxv) néu trén hoc theo cach khac, hop chét c6 cong thirc 1 con
bao gdm cac hop chit, trong d6 L 1a —O-, R* 1a hydro va R* va R*, cling v6i nguyén
i nito va céc nguyén tir cacbon ma cac gbc R, R* va R* 1an luot gén véi ching dé
tao ra vong piperidin, va: (Ixi) vong piperidin tuy y duoc thé bang 1 dén 6 phan tir thé
duoc chon doc 1ap tir halo, Ci-4 alkyl va Ci.4 haloalkyl; (Ixii) vong piperidin tiy y dugc
thé bang 1 dén 4 phan tir thé dugc chon doc 18p tir halo, Ci-4 alkyl va Ci.4 haloalkyl;
(Ixiii) vong piperidin tuy y dugc thé bang 1 dén 3 phén tir thé duoc chon ddc 1ap tur
halo, C1.4 alkyl va Ci.4 haloalkyl; (Ixiv) vong piperidin tiy y dugc thé bang 1 hosc 2
phén tir thé dugc chon doc lap tir halo, Ci4 alkyl va Ci.4 haloalkyl; hodc (Ixv) vong
piperidin 14 khong dugc thé.

Ngoai mdt trong cac phuong an tir (i) dén (v) néu trén hodc mot trong céc
phuong an tir (vi) dén (xxv) néu trén hogc theo cach khéc, hop chét c6 cong thic 1 con
bao gdm cac hop chit, trong d6 L 1a —O-, R* 1a hydro va R* va R*, cling véi cdc
nguyén tif nito va cacbon ma cc gbc R* va R* 14n luot gin véi chung dé tao ra vong
pyrolidin, va: (Ixvi) vong pyrolidin thy y dugc thé bang 1 dén 6 phén tir thé duoc chon
doc 1ap tir halo, Ci-4 alkyl va Ci-4 haloalkyl; (Ixvii) vong pyrolidin tiy y duoc thé bang
1 dén 4 phin tir thé dwgc chon ddc 1ap tir halo, Ci.a alkyl va Ci4 haloalkyl; (Ixviii)
vong pyrolidin tuy y duoc thé bang 1 dén 3 phén tir thé dugc chon ddc 1ap tir halo, C1.4
alkyl va Ci.4 haloalkyl; (Ixix) vong pyrolidin tuy y dugc thé bang 1 hoic 2 phan tir thé
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dugc chon doc 1ap tir halo, Ci4 alkyl va Ci4 haloalkyl; hodc (Ixx) vong pyrolidin la
khong dugc thé.

Ngoai mot trong cac phuong an tir (i) dén (v) néu trén hogc mot trong cac
phuong an tir (vi) dén (xxv) néu trén hogc theo cach khac, hop chét c¢6 cong thirc 1 con
bao gdm céc hop chét, trong d6 L 1a ~O-, R* 14 hydro va R* va R*, cling v6i cdc
nguyén ti¥ nito va cacbon ma cac goe R* va R* 1an luot gin v6i ching dé tao ra vong
piperidin, va: (Ixxi) vong piperidin tuy y dugc thé bang 1 dén 6 phén tir thé dugc chon
doc 1ap tir halo, C14 alkyl va Ci4 haloalkyl; (Ixxii) vong piperidin ty y dugc thé bang
1 dn 4 phén tir thé dugc chon doc 1ap tir halo, Ci4 alkyl va Ci haloalkyl; (Ixxiii)
vong piperidin tity y dugc thé bing 1 dén 3 phan tir thé dugc chon doc 14p tir halo, Ci-4
alkyl va Ci4 haloalkyl; (Ixxiv) vong piperidin ty y dugc thé bang 1 hoic 2 phén tir
thé dugc chon doc lap tir halo, Ci-4 alkyl va Ci.4 haloalkyl; hodc (Ixxv) vong piperidin
1a khong duogc thé.

Ngoai mdt trong cac phuong an tir (i) dén (v) néu trén hodc mot trong céc
phuong an tir (vi) dén (xxv) néu trén hodc theo cach khéc, hgp chét ¢6 cong thirc 1 con
bao gdm cac hop cht, trong d6 L 13 ~CH,0-, R* 1a hydro va R* va R*, cing véi
nguyén tir nito va cac nguyén tir cacbon ma céc gbc R*, R% va R* 1an lugt gén véi
chung dé tao ra vong pyrolidin, va: (Ixxvi) vong pyrolidin ty y dugc thé bang 1 dn 6
phan tir thé dugc chon ddc 1ap tir halo, Ci4 alkyl va Ci. haloalkyl; (Ixxvii) vong
pyrolidin tuy y dugc thé bang 1 dén 4 phén tir thé duoc chon doc 1ap tr halo, Ci.4 alkyl
va C1.4 haloalkyl; (Ixxviii) vong pyrolidin tuy y dugc thé bing 1 dén 3 phan tir thé
dugc chon doc 13p tir halo, Ci4 alkyl va Ci.4 haloalkyl; (Ixxix) vong pyrolidin tuy y
duogc thé bang 1 hoic 2 ph?ln tir thé dugc chon ddc lap tir halo, Ci4 alkyl va
C1-4 haloalkyl; hodc (Ixxx) vong pyrolidin la khong dugc thé; trong d6 & cac phuong
4n tir (Ixxvi) dn (Ixxx), nguyén tir O clia L lién két truc tiép voi nguyén tir cacbon gin
véi gbe R,

Ngoai mdt trong cac phuong an tr (i) dén (v) néu trén hodc mot trong cic
phuong an tir (vi) dén (xxv) néu trén hodc theo cach khac, hop chét c6 cong thirc 1 con
bao gdm céc hop chit, trong d6 L 1a -CH20-, R% 13 hydro va R* va R*, cung véi

nguyén ti nito va céc nguyén tir cacbon ma cac goc R*, R* va R* 1an lugt gén véi
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chiing dé tao ra vong piperidin, va: (Ixxxi) vong piperidin tiy y dugc thé bang 1 dén 6
ph?m ttr thé dugc chon doc lap tir halo, Ci4 alkyl va Ci4 haloalkyl; (Ixxxii) vong
piperidin tuy y dugc thé bang 1 dén 4 phn tir thé dugc chon doc 18p tir halo, Ci4 alkyl
va C1.4 haloalkyl; (Ixxxiii) vong piperidin tuy y duoc thé bang 1 dén 3 phan ttr thé
duge chon doc 14p tir halo, Ci4 alkyl va Ci.4 haloalkyl; (Ixxxiv) vong piperidin tuy y
duogc thé béng 1 hodc 2 phén tt thé dugc chon ddc 1ap tr halo, Ci4 alkyl va
Ci-4 haloalkyl; hodc (Ixxxv) vong piperidin 1a khong dugc thé; trong d6 & c4c phuong
an tir (Ixxxi) dén (Ixxxv), nguyén tir O ciia L lién két tryc tiép v6i nguyén tir cacbon
gin véi gbe R™,

Ngoai mot trong cic phuong 4an tir (i) dén (v) néu trén hodc mdt trong céc
phuong an tir (vi) dén (xxv) néu trén hodc theo cach khac, hop chét c6 cong thirc 1 con
bao gdm céc hop chét, trong d6 L 13 —~CH0-, R* 12 hydro va R*® va R*, cling véi céc
nguyén tir nito va cacbon ma cac gbe R* va R* 1an luot gin v6i ching dé tao ra vong
pyrolidin, va: (Ixxxvi) vong pyrolidin tily y duoc thé bang 1 dén 6 phan tir thé duoc
chon doc 14p tir halo, Ci.4 alkyl va Ci4 haloalkyl; (Ixxxvii) vong pyrolidin tuy y dugc
thé bang 1 dén 4 phén tir thé dugc chon déé lap tir halo, Ci.4 alkyl va Ci.4 haloalkyl;
(Ixxxviii) vong pyrolidin tiry ¥ dugc thé bing 1 dén 3 phan tir thé dugc chon dc 1ap tir
halo, Ci.4 alkyl va C1.4 haloalkyl; (Ixxxix) vong pyrolidin tity ¥ dugc thé bing 1 hodc 2
phén tir thé dugc chon doc 1ap tir halo, Ci4 alkyl va Ci.4 haloalkyl; hodc (xc) vong
pyrolidin 13 khong duoc thé; trong d6 & cac phuong an tir (Ixxxvi) dén (xc), nguyén tir

O ciia L lién két truc tiép v6i nguyén tir cacbon gén véi goc R

Ngoai mdt trong céc phuong an tir (i) dén (v) néu trén hodc mot trong céc
phuong an tir (vi) dén (xxv) néu trén hoic theo cach khac, hop chét c6 cong thie 1 con
bao gdm cac hop cht, trong d6 L 1a ~CH,0-, R* 1a hydro va R* va R*, cling v6i céc
nguyén ti nito va cacbon ma cc gbe R* va R* 1an luot gén vai ching dé tao ra vong
piperidin, va: (xci) vong piperidin tuy y dugc thé bang 1 dén 6 phéan tir thé duoc chon
déc 1ap tir halo, C1.4 alkyl va Ci.s haloalkyl; (xcii) vong piperidin tily y duoc thé bang
1 dén 4 phan tr thé dugc chon doc 14p tir halo, Ci4 alkyl va Ci-4 haloalkyl; (xciii) vong
piperidin tiy y dugc thé bing 1 dén 3 phan tir thé duoc chon ddc 1ap tir halo, Ci.4 alkyl
va C1.4 haloalkyl; (xciv) vong piperidin tiy y dugc thé bang 1 hoic 2 phin tir thé dugc
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chon ddc 1ap tir halo, Ci.4 alkyl va Ci4 haloalkyl; hodc (xcv) vong piperidin 1a khong
duoc thé; trong d6 & cac phuong an tir (xci) dén (xcv), nguyén tir O ctia L lién két truc

tiép v6i nguyén ti cacbon gin véi goc R*.

Ngoai mot trong cic phuong an tir (i) dén (v) néu trén, mot trong cac phuong an
tir (vi) @én (xxv) néu trén hodc mot trong cac phuong an tir (xxvi) dén (xcv) néu trén
ho#c theo cach khac, hop chét c6 cong thirc 1 con bao gbm céc hop chét, trong do:
(xcvi) R* 12 etenyl ty y dugc thé bang 1 dén 3 phén tir thé dugc chon doc lap tir halo,
xyano va R7; (xcvii) R* 14 etenyl tiy y dugc thé bang 1 dén 3 nhom metyl; (xcviii) R*
13 etenyl tuy y dugc thé bang 1 hoic 2 phin tir thé dugc chon ddc lap tir halo, xyano va
R’; (xcix) R* 1 etenyl tuy ¥ dugc thé bang 1 hodc 2 nhém metyl; hogc (c) R* la
etenyl.

Ngoai mdt trong cac phuong an tir (i) dén (V) néu trén, mot trong cac phuong an
tir (vi) dén (xxv) néu trén, mdt trong cac phuong an tr (xxvi) dén (xcv) néu trén va
mot trong cac phuong an tlr (xcvi) dén (c) néu trén hogc theo cach khac, hop chét c6
cong thiic 1 con bao gdm céc hop chét, trong d6: (ci) mdi mot m duge chon ddc lap tir
0, 1, 2 va 3; (cii) mdi mdt m dugc chon doc lap tir 0, 1 va 2; (ciii) mdi mot m dugc

chon dbc 1ap tir 0 va 1; hoic (civ) m&i mdt m déu bang 0.

Hop chét c6 cong thic 1, bao gdm cac phuong an tir (i) dén (civ) dugc mo ta &
trén va tt ca cac hop chat duoc goi tén cu thé trong céc vi duy, ¢ thé ton tai & dang
mudi, phirc hop, solvat, hydrat va tinh thé 16ng. Tuong ty, hop chét c6 cong thirc 1 ma

12 mudi c6 thé ton tai & dang phitc hgp, solvat, hydrat va tinh thé 1ong.

Hop chét c¢6 cong thirc 1 ¢6 thé tao ra phtrc hop, mubi, solvat va hydrat dugc
dung. Céc mudi ndy bao gdm mudi cong axit (bao gdm céc di-axit) va cac mudi bazo.
Mudi cOng axit dugc dung bao gém mudi din xuét tir axit vd co nhu axit clohydric,
axit nitric, axit phosphoric, axit sulfuric, axit bromhydric, axit hydroiodic, axit
hydrofloric va cac axit phosphoro, cling nhu cac mudi khong doc tinh dan Xuét tir cac
axit hitu co, nhu cic axit béo mono- va dicacboxylic, axit alkanoic dugc thé bﬁng
phenyl, axit hydroxy alkanoic, axit alkandioic, axit thom, axit sulfonic béo va thom,

v.v.. C4c mudi nhu vy bao gdm céc mubi axetat, adipat, aspartat, benzoat, besylat,
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bicacbonat, cacbonat, bisulfat, sulfat, borat, camsylat, xitrat, xyclamat, edisylat, esylat,
format, fumarat, gluceptate, gluconate, glucuronate, hexaflophosphat, hibenzat,
hydroclorua/clorua, hydrobromua/bromua, hydroiodua/iodua, isethionat, lactat, malat,
maleat, malonat, mesylat, metylsulfat, naphtylat, 2-napsylat, nicotinat, nitrat, orotat,
oxalat, palmitat, pamoat, phosphat, hydro phosphat, dihydro phosphat, pyroglutamat,

sacarat, stearat, suxinat, tanat, tartrat, tosylat, trifloaxetat va mubi xinofoat.

Céac mubi bazo dugc dung bao gbm cac mudi din xuét tir céc bazo, bao gdm
cac cation kim loai, nhu cation kim loai kiém hodc kiém thd, cling nhu cac amin. Vi du
vé céc cation kim loai thich hop bao gém natri, kali, magie, canxi, k&ém va nhom. Vi
du v& cac amin thich hgp bao gbm arginin, N,N’-dibenzyletylendiamin, cloprocain,
cholin, dietylamin, dietanolamin, dixyclohexylamin, etylendiamin, glyxin, lysin, N-
metylglucamin, olamin, 2-amino-2-hydroxymetyl-propan-1,3-diol va procain. Pé thao
luan thém v& cic mudi cong axit va mubi bazo hitu ich, xem trong tai liéu cua tac gia
S. M. Berge et al., J. Pharm. Sci. (1977) 66:1-19; ciing xem trong tai li¢u cla tac gia
Stahl va Wermuth, Handbook of Pharmaceutical Salts: Properties, Selection and Use
(2002).

Mudi duge dung c6 thé dugc didu ché st dung cac phuong phép khac nhau. Vi
du, hop chit c6 cong thuc 1 ¢6 thé dugc cho phan g v6i mot axit hodc bazo thich
hop dé thu dugc mubi mong mudn. Theo cach khac, tién chét ctia hop chit c6 cong
thitc 1 ¢6 thé duge cho phan tng véi mot axit hodc bazo dé loai bdé nhom bao vé
khong 4n dinh véi axit hosic bazo hodc dé m& nhom lacton hodc lactam cta tién chét.
Ngoai ra, mudi cia hop chét c6 cong thic 1 ¢6 th8 duge chuyén dbi thanh mudi khac
(ho#ic dang tu do) thong qua viéc xtr ly bang mot axit hodc bazo thich hop hodc thong
qua su tiép xic v6i nhya trao dbi ion. Sau phan Ung, mubi c6 thé duoc tich bang
phuong phép loc néu né két taa tir dung dich hodc bang cach lam bay hoi @& thu hdi
mudi. D6 ion héa cua mubi co thé thay ddi tir dugc ion hoa hoan toan dén hau nhu

khong dugc ion hoa.

Hop chét ¢ cong thirc 1 co thé tdn tai & thé lién tuc cla céc trang thai rin nim
trong pham vi tir hoan toan v6 dinh hinh dén két tinh hoan toan. Thuit ngit “v6 dinh

hinh” ding dé chi trang thai trong d6 nguyén liéu khong c6 trat tu dién rong & muc

-25-



25483

phén tir va phu thudc vao nhidt do, c6 thé thé hién cac dic tinh vat Iy ciia mt chét rén
hoic chit 16ng. Mot cach dién hinh, cic chét nhu vay khong c6 mé hinh nhiéu xa tia X
phan biét va trong khi thé hién cac dic tinh ciia chét rin, ching lai dugc mo ta chinh
thitc hon & dang chit 1ong. Khi gia nhiét, sy thay d8i tir cac dic tinh chit rén sang chat
16ng xuét hién, dugc dic trung boi sy thay ddi vé trang théi, dién hinh 1a trét ty thi hai
(“chuyén pha thity tinh”). Thudt ngit “két tinh” ding dé chi pha rén trong d6 nguyén
liéu c6 cAu tric bén trong trat tu, déu d3n & muc phan ti va c6 md hinh nhiéu xa tia X
phan biét vé6i cac dinh xac dinh. Cac nguyén liéu nhu vy khi duoc gia nhiét day du
ciing s& thé hién céc dic tinh cua chét 16ng, nhung su thay d6i tir rin sang long duge

diic trung béi su chuyén pha, dién hinh 13 trét tw thir nhat (“diém nong chay™).

Hop chét c6 cong thic 1 ciing cb thé tdn tai & dang khong solvat hoa va solvat
héa. Thuat ngit “solvat” md ta mdt phirc hgp phén tir bao gbm hop chét va mot hoic
nhidu phén tir dung méi dwgc dung (vi du, etanol). Thudt ngt “hydrat” 1a mt solvat
trong d6 dung mdi 13 nude. Solvat dugc dung bao gdm cac solvat trong d6 dung moi

c6 thé duogc thé theo kiéu déng vi (vi du, D>0, axeton-ds, DMSO-d).

Hé théng phén loai dugc chép nhin hién nay dbi vé6i solvat va hydrat clia cac
hop chét hitu co d6 12 hé théng ma né phan biét giita solvat va hydrat vi tri tach, kénh
va duogc phéi tri ion kim loai. Vi du, xem trong tai liéu cua tac gia K.R. Morris
(H. G. Brittain ed.) Polymorphism in Pharmaceutical Solids (1995). Solvat va hydrat
vi tri duge tach 13 cac loai, trong d6 céc phéan tir dung moi (vi dy, nudc) duge tach tir
viée tiép xuc truc tiép v6i nhau bang cach gy nhiéu céc phan tir ciia hop chét hitu co.
Trong solvat kénh, cac phan tir dung mdi ndm & cic kénh mang tinh th & d6 chung ké
lién véi cac phan t& dung mdi khac. Trong solvat phéi tri ion kim loai, cac phén tir
dung moi lién két v6i ion kim loai.

Khi dung mdi hodc nudc dugc lién két chit chg, phtrc hop s& co tinh ty luong
x4ac dinh rd khong phu thudc vao do 4m. Tuy nhién, khi dung méi hodc nuéc li€n két
yéu, vi solvat kénh va trong céc hop chit hut 4m, ham luong nudc hodc dung mdi s€
phu thudc vao do 4m va cac diéu kién 1am kho. Trong cac trudng hop nay, tinh khong

ty luong t6t hon s& duge quan sét.

-26-



25483

Hop chét c6 cong thic 1 ciing ¢6 thé ton tai & dang phiic hop da thanh phan
(khac v&i mubi va solvat) trong d6 hop chét (thudc) va it nhét mot thanh phan khéc c6
mit v6i luong theo ty lwgng hoic khong theo ty lwong. Phirc hop thudc loai nay bao
gbm céc hop chét mét luéi (clathrate) (phitc hop bao gbm thube-thé chi) va céc dong
tinh th&. Céc chit néi sau dién hinh dugc xac dinh 1a phirc hop két tinh cta cac thanh
phén phén tir trung tinh ma ching dugc lién két v6i nhau thong qua cac twong tic
khong ddng héa tri, nhung cling c6 thé 13 phirc hop ctia phan tit trung tinh véi mudi.
Céc ddng tinh thé c6 thé dugc didu ché bang phuong phap két tinh néng chay, bing
phuong phép tai két tinh tir dung mdi hodc bang phuong phép nghién vat Iy cac thanh
ph?m v6i nhau. Vi dy, xem trong tai liéu cua tac gia O. Almarsson va M. J. Zaworotko,
Chem. Commun. (2004) 17:1889-1896. D& danh gia chung vé phtrc hop da thanh phan,
xem trong tai liéu ctia tic gia J. K. Haleblian, J. Pharm. Sci. (1975) 64(8):1269-88.

Khi dugc dua vio céc didu kién thich hop, hop chét c6 cong thie 1 ¢6 thé ton
tai & trang thai trung gian (pha trung gian hodc tinh thé 16ng). Trang thdi trung gian
ndm & giita trang thai két tinh thyc va trang thai 16ng thyc (néng chay hodc dung dich).
Trang thai cAu tric trung gian xut hién do két qua cta su thay dbi vé nhiét @6 dugc
md ta 13 “cé tinh huéng nhiét” va trang thai chu tric trung gian xuét phat tir viéc bd
sung thanh phan tht hai, nhu nudc hodc dung mdi khic, dugc md ta 1a “co tinh dung
mdi”. Cac hop chat ma c6 tiém ning tao ra cac pha trung gian c6 tinh dung moi duge
mo ta 1a “ludng tinh” va bao gdm céc phan t ¢6 phén ion phan cyc (vi dy, -COO™Na*,
-COOK*, -SO3Na*) hodc phin phan cyc khong ion (nhu -N"N*(CHs)s). Vi du, xem
trong tai liéu cua tic gia N. H. Hartshorne va A. Stuart, Crystals and the Polarizing
Microscope (4th ed, 1970).

Mbi mot hop chét c6 cong thic 1 ¢6 thé ton tai & dang da hinh thé, chit dong
phan 1ap thé, chét h3 bién hogc mot s6 hdn hop cta chiing, c6 thé dugc dénh déu dong
vi, c6 thé nay sinh tir viéc dua vao tién duoc chit hoic tao ra chit chuyén hoa sau khi
st dung.

“Tién dugc chat” dung dé chi céac hop chét c6 it hoic khong c¢6 hoat tinh dugc
Iy ma, khi duoc chuyén héa in vivo, c6 thé trai qua su chuyén ddi thanh cac hop chét

c6 hoat tinh dugc ly mong muén. Tién dugc chit c6 thé dugc diéu ché bang cach thay
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thé cac nhoém chirc thich hgp c6 mit trong cac hop chit ¢6 hoat tinh dugc 1y bang “cac
tién gbc” nhu duwgc md ta, vi dy, trong tai liéu cla tac gid H. Bundgaar, Design of Tién
dwoc chat (1985). Vi du vé tién duoc chét bao gém cac din xuét este, ete hodc amit
ctia hop chit c6 cong thic 1 14n luot ¢6 cac nhom chire axit cacboxylic, hydroxy hodc
amino. D& thao luan thém vé tién dugc chét, vi du, xem trong tai liéu cua tac gia
T. Higuchi va V. Stella “Pro-drugs as Novel Delivery Systems,” ACS Symposium
Series 14 (1975) va E. B. Roche ed., Bioreversible Carriers in Drug Design (1987).

Thuét ngir “chat chuyén héa” ding d8 chi cac hop chét duge tao ra in vivo khi
st dung céc hop chit c6 hoat tinh dugc 1y. Vi du bao gbm cac din xuét hydroxymetyl,
hydroxy, amino béc hai, amino béc nhéit, phenol va axit cacboxylic ctia hop chit co
cong thirc 1 14n lugt c6 cdc nhom metyl, alkoxy, amino bac ba, amino bac hai, phenyl
va amit.

Hop chét c6 cong thic 1 ¢6 thé tdn tai & dang chit ddng phén lap thé xuét phat
tir su ¢6 mat cua mdt hodc nhidu nguyén tir cacbon khong dbi xung, mot hodc nhiéu
lién két déi hodic ca hai. Chét ddng phan lap thé 6 thé tinh khiét, ghn nhu tinh khiét
hozc hdn hop. Chét ddng phan 1ap thé nhu vay ciing c6 thé xuét phat tir mudi cong axit
hoic mubi kiém, trong d6 ion d6i c6 hoat tinh quang hoc, vi dy, khi ion ddi 1a D-lactat
hodc L-lysin.

Hop chét c6 cong thirc 1 ¢6 thé tdn tai & dang cac chét hd bién, chung 13 c4c
chét ddng phan xuét phat tir qué trinh hd bién. Vi du v& hién trong ddng phan hd bién
bao gém hién tugng hd bién imin-enamin, keto-enol, oxim-nitroso va amit-axit imidic.
Phan triazolon c6 cong thirc 1 ¢6 thé ton tai, vi du, & cic dang hd bién sau:

e 80 e o S e Mo

Hop chit c6 cong thirc 1 c6 thé bidu hién nhiu hon mdt kiéu hién twong dong

phén.

Céac chét ddng phan hinh hoc (cis/trans) c6 thé dugc tach bang cac k¥ thuat
thong thudng nhu phuong phap sic ky va phuong phap két tinh phan doan.

-28-



25483

Ky thuat thong thudng d8 didu ché hodc tach hop chit c6 cAu hinh héa hoc 1ap
thé dic trung bao gdbm phuong phap tbng hop khong dbi xing tir tién chit tinh khiét
quang thich hgp hodc phuong phép tach chét triét quang (hodc chét triét quang cia
mudi hodc din xuét) nho st dung, vi du, phuong phép sic ky 16ng 4p suit cao khong
d6i xtmg (HPLC). Theo céch khéc, chét triét quang (hoic tidn chét triét quang) c6 thé
duoc cho phan Gng véi hop chét hoat quang thich hop, vi dy, rugu, hodc trong truong
hop trong d6 hop chét c6 cong thirc 1 chira phén axit hoic phén bazo, mot axit hodc
bazo nhu axit tartaric hodc 1-phenyletylamin. Hon hop ddng phan khong d6i quang tao
ra c6 thé dugc tach bang phuwong phap sic ky, phuong phap két tinh phan doan, v.v..
va chét ddng phan khong dbi quang thich hop dugc chuyén ddi thanh hop chét c6 cdu
hinh héa hoc 14p thé cin thiét. D& thio lusn thém vé céc k¥ thuat tach cac chat dong
phan 14p thé, xem trong tai liéu cua tac gia E. L. Eliel va S. H. Wilen, Stereochemistry

of Organic Cdc hop chdt (1994).

Hop chét c6 cong thirc 1 ¢6 thd c6 cac bién thé ddng vi, trong d6 it nhét mot
nguyén ti dugc thay thé bang nguyén tir c6 cling s6 nguyén tir, nhung c6 khéi lwong
nguyén tir khéc véi khéi luong thong thudng duge phat hién trong ty nhién. Céc chit
dbng vi thich hop @8 dwa vao trong hop chét c6 cong thirc 1 bao gdm, vi du, cic chét
ddng vi ctia hydro, nhu 2H va *H; cac chét ddng vi ctia carbon, nhu ''C, 13C va C; cac
chét ddng vi ca nito, nhu 3N va 1N c4c chét dbng vi cta oxy, nhu 50, 170 va 80;
cic chét ddng vi cia luu huynh, nhu 35S; céc chit dong vi cua flo, nhu ¥F; cac chét
ddng vi ctia clo, nhu 36Cl va céc chit ddng vi cua i6t, nhu '2I va 'L Viée sir dung céc
bién thé ddng vi (vi du, doteri, 2H) c6 thé dat dugc mot s loi ich diéu trj nhét dinh do
c¢6 d6 dn dinh chuyén hoa cao hon, vi dy, cac yéu cdu v& chu ky bén ri in vivo ting
hodc yéu ciu vé lidu lwong giam. Ngoai ra, mot s6 bién thé ddng vi cia cac hgp chét
boc 16 theo séng ché c6 thé két hop ddng vi phéng xa (vi du, triti, 3H hodc '*C), céc
hop chét nay c6 thé hiru dung trong cc nghién ctru vé thudc va/hodc sy phan bd trong
m6 nén. Viéc thay thé bang cac chét ddng vi phat positron, nhu 'C, ¥F, 0 va 3N, ¢6
thé hitu dung trong cic nghién ctu chup cit 16p phat xa (Positron Emission
Topography - PET) dé khao sat v& sy chiém chd thu thé nén. Hop chit danh ddu déng

vi c6 thé dugc diéu ché bang quy trinh twong tu nhu cac quy trinh duge mo ta & phén
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khéc trong bdc 10 cla sang ché nho sir dung chét phan ing danh diu ddng vi thich hop
thay cho chét phan ting khong dugc danh dau.

Hop chét ¢6 cong thirc 1 c¢6 thé duge diéu ché sir dung céc k§ thudt mo ta dudi
day. Mot sb so dd va vi du c6 thé bo qua céc chi tiét ctia cac phan ng chung, bao gbm
k¥ thuat oxy hoa, ky thuat khir va v.v., ky thuét tach (chiét, lam bay hoi, két tua, ky
thuat sic ky, loc, nghién, két tinh va k§ thuat twong tw) va cac phuong thirc phan tich,
cac phuong thirc nay da biét ddi v6i ngudi c¢6 k¥ ndng trung binh trong linh vuc héa
hitu co. Chi tiét v& cac phan tng va k¥ thudt nay cd thé dugc tim thdy trong nhiéu sach
chuyén luén, bao gdm chuyén luan cua tic gid Richard Larock, Comprehensive
Organic Transformations (1999) va loat chuyén luén nhidu tap bién tap bdi tac gia
Michael B. Smith va tac gia khac, Compendium of Organic Synthetic Methods (1974
et seq.). Nguyén li¢u khoi dAu va chit phan tng c6 thé thu dugc tir ngudn thuong mai
hodc c6 thé dugc didu ché sir dung cac phuong phap da néu trong tai ligu. Mot s6 so
d6 phan tmg c6 th8 bo qua céc san phim thir yéu do béi su chuyén dang héa hoc (vi
du, ruou tu phan (mg thiyy phan cta este, CO2 tir phan Ung loai cacboxy cia di-axit,
v.v..). Ngoai ra, trong mot s6 tinh hudng, cac hop chét trung gian phan ung c6 thé
dugc sir dung trong céc budce tiép sau khéng can tich hogc tinh ché thém (tic 13, dung

tai chd).

Trong mot sb so dd phan tng va vi du duéi day, mot sb hop chéit c6 thé duge
didu ché str dung cac nhém bao v€, cdc nhém bao vé nay ngan chin phén tmg héa hoc
khong mong mudn tai céc vi tri phan ing khéac. Cac nhém bao v¢ cling c6 thé duoc st
dung dé ting cudng tinh hoa tan hodc theo cach khéc dé cai bién cac dic tinh vat ly
ctia hop chit. D& thao luan thém v& chién luge nhém bao vé, vé mo ta nguyeén lidu va
phuong phép dé thiét 1ap va loai bd cac nhém béo vé va tich lily cdc nhém béo vé hitu
dung cho cic nhom chirc thong thuong, bao gbdm amin, axit cacboxylic, ruou, keton,
aldehyt va v.v., xem trong tai liéu cua tic gia T. W. Greene va P. G. Wuts, Protecting

Groups in Organic Chemistry (1999) va P. Kocienski, Protective Groups (2000).

N6i chung, céc qua trinh bién dbi héa hoc md ta trong toan bd ban mo ta c6 the
duoc thuc hién vé co ban st dung cac lugng hop thic cla cac chat phan Gng, mac du

mdt s6 phan tmg c6 thé dugc loi tir viéc str dung lugng du ctia mot hozc nhicu trong sd
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cac chét phan tng. Ngoai ra, nhidu phan mg md ta trong todn bd ban md ta co thé
duge thuc hién & khoang nhiét do trong phong (RT) va &p sudt moi trudng xung
quanh, nhung tuy thudc vao ddc hoc phan tng, hiéu sudt va v.v., mot s6 phan tng c6
thé dugc tién hanh tai 4p suét cao hodc st dung nhiét dd cao hon (vi dy, diéu kién hi
luu) hogic nhiét d6 thip hon (vi du, nim trong khoang tir -78°C dén 0°C). Tham chiéu
bét ky trong ban md ta vé pham vi tj lwgng, khoang nhiét d9, khoang pH, v.v.., du st
dung chinh xac thuit ngtt “khoang” hay khong ciing bao gbm ca cac diém diu mut xac
dinh.

Nhiéu qué trinh bién d6i héa hoc ciing c6 thé str dung mot hodc nhidu dung moi
tuong thich, which c6 thé anh huéng dén tdc do va hiéu suit phan tmg. Tly thudc vao
ban chét cia cac chét phan tng, mot hoic nhidu dung méi c6 thé 1 cac dung moi
proton phan cyc (bao gdm nuéc), dung mdi khdng proton phén cyc, dung mdi khong
phan cuc hoic mot s dung méi hdn hop. Cic dung méi dai dién bao gbm
hydrocacbon béo no (vi du, n-pentan, n-hexan, n-heptan, n-octan); hydrocacbon thom
(vi du, benzen, toluen, xylen); hydrocacbon halogen héa (vi du, metylen clorua,
cloroform, cacbon tetraclorua); rugu béo (vi du, metanol, etanol, propan-1-ol, propan-
2-ol, butan-1-ol, 2-metyl-propan-1-ol, butan-2-ol, 2-metyl-propan-2-ol, pentan-1-ol, 3-
metyl-butan-1-ol, hexan-1-ol, 2-metoxy-etanol, 2-etoxy-etanol, 2-butoxy-etanol, 2-(2-
metoxy-etoxy)-etanol, 2-(2-etoxy-etoxy)-etanol, 2-(2-butoxy-etoxy)-etanol); cac ete
(vi du, dietyl ete, di-isopropyl ete, dibutyl ete, 1,2-dimetoxy-etan, 1,2-dietoxy-etan, 1-
metoxy-2-(2-metoxy-etoxy)-etan, 1-etoxy-2-(2-etoxy-etoxy)-etan, tetrahydrofuran,
1,4-dioxan); cac keton (vi du, axeton, metyl etyl keton); cic este (metyl axetat, etyl
axetat); cac dung moi chira nito (vi dy, formamit, N,N-dimetylformamit, axetonitril, N-
metyl-pyrolidon, pyridin, quinolin, nitrobenzen); dung moi chira luu huynh (vi du,
cacbon disulfit, dimetyl sulfoxit, tetrahydro-thiophen-1,1,-dioxit); va dung mdi chira
phospho (vi du, hexametylphosphoric triamit).

Trong cic so d duéi dy cac ky hiéu nhan dang phén tir thé (vi du, R!, R, R,
v.v..) dugc x4c dinh nhu & trén trong cong thic 1. Tuy nhién, nhu dd néu & trén, mot
s6 nguyén liéu khéi dau va hop chét trung gian c6 thé chira nhém bao vé, chung dugc

loai b trude khi tao ra san phim cudi cing. Trong céc trudng hop nay, ky hiu nhan

-31-



25483

dang phn tir thé dung @8 chi cac gbc duge xac dinh trong cong thirc 1 va dé chi céac
gbc c6 nhom bao vé thich hop. Vi du, nguyén liéu khdi du hodc hop chit trung gian
trong céc so dd c6 thé bao gdm ky hiéu nhdn dang phén ti thé ma né 1a mot gbe co
amin phan tmg tiém tang. Trong céc trudng hop nay, ky hiéu nhan dang phén tir thé s&

bao gom goc c6 hodc khong c6 nhém Boc hodc Cbz gan v6i amin.

Céc so dd A va B md ta phuong phap chung dé didu ché hop chét c6 cong
thic 1, trong d6 L 13 —O- hodc —-N(R*)-. Nhu duoc thé hién trong so dd A, dan xuét
dihalopyridin (A1) dugc phan (ng v6i rugu (A2) hodc amin (A3) véi sy c6 mit cia
bazo khong 4i nhan hodc bazo v6 co (vi du, NaH, EtsN, Cs2COs, v.v..). Trong cong
thirc A1, X 12 halo (t6t hon 1 C1 hodc Br) va trong cong thitc A2 va A3, PG 1a nhom
bao vé amin, nhu Boc. Phan g dugc thyc hién trong dung méi twong thich (vi du,
NMP, DMF, THF, v.v..) va & nhiét d6 ma nhiét d6 nay c6 thé nim trong khoang tir
nhiét do trong phong dén 140°C. Hop chét trung gian tao ra (A4, trong d6 L! 1a —O-
hodc -N(R*)-) dugc phéan ing v6i kém xyanua véi sy c6 méit cua chét xtc tac paladi
(vi du, Pd(PPhs)4) va dung méi (vi du, DMF, DMA, v.v..) va & nhiét 46 cao (vi du,
nim trong khoang tir 150 dén 165°C). Nitril tao ra (A5) dugc két hop véi etyl
hydrazincacboxylat trong dung méi twong thich (vi du, NMP) va dugc gia nhiét (vi dy,
& nhiét d6 khoang 175°C) dé tao ra hop chit trung gian triazolon (A6). Viéc loai bo
nhém bao vé amin sau d6 (vi dy, thong qua viéc xur ly bing axit khi PG 1a Boc) va
phan tng véi axyl clorua (A7) v6i sy ¢6 mit cia bazo khong 4i nhéan (vi dy, 2,6-
dimetylpyridin) va dung moéi twong thich (vi du, DCM, NMP, DMSO, v.v..) thu dugc

hop chit mong mudn c6 cong thirc 1A.
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chit trung gian picolinimidohydrazit
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So db B dé xuét phuong phép khéc dé thiét dat gdc triazolon. Theo so dd A,
dan xuét dihalopyridin (A1) dugc phan ing véi rugu (A2) hodc amin (A3) v6i sy co
miit cua bazo khong wa nhin hodc bazo vo co va hop chét trung gian tao ra (A4) dugc
phan (ng v6i kém xyanua véi sy ¢ mét cua chét xuc tac paladi va dung moi. Nguge
lai v6i so dd A, nitril tao ra (AS) dugc két hop v6i hydrazin hydrat trong dung méi
tuong thich (vi du, MeOH) va duoc gia nhiét t6i nhi¢t d6 cao (vi du, nhiét do hoi luu)

(B1). Dan xudt

picolinimidohydrazit (B1) sau d6 dugc phan tng véi 1,1°-cacbonyldiimidazol (CDI)

trong dung mdi twong thich (vi du, dioxan) va ¢ nhigt d6 cao (vi du,nhiét do hoi luu)
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dé tao ra hop chét trung gian triazolon (A6). Theo so dd A, nhém bao vé (PG) duoc
loai bo va amin tao ra (khong dugc thé hién) dugc phan tmg véi axyl clorua (A7) véi
su ¢6 mat cia bazo khong 4i nhan va dung mdi twong thich dé tao ra hop chéit mong

mudn c6 cong thirc 1A.

HO, _R%
e

pg Hodz
A2
"
géel- e
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g~ Bazo Pd
I
Al

So dd B

So d6 C md ta phuong phap chung dé didu ché hop chét c6 cong thirc 1 trong
d6 L 14 —CH,0-. Nhu dugc thé hién trong so dd C, dan xuét axit picolinic (C1) dugc
phan tng véi metanol va axit sulfuric ¢ nhiét do cao (vi du, khoang 65°C). Dén xuét
metyl picolinat tao ra (C2) dugc hoat hoa thdng qua viéc xir ly bing axit m-

cloperoxybenzoic trong dung méi tuong thich (vi du, DCM) d8 tao ra hop chét trung
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gian N-oxit (C3), hop chét trung gian nidy sau d6 dugc phan ung véi phosphoryl
triclorua & nhiét dd cao (vi du, khoang 100°C). Dan xuét metyl 6-clopicolinat tao ra
(C4) dugc xur ly bang natri bohydrua va metanol dé tao ra din xuét (6-clopyridin-2-
yl)metanol (C5), dan xuét ndy duoc phan tmg véi kém xyanua v6i sy ¢6 mit clia chét
xuc tac paladi (vi du, Pd2(dba)s), phéi tir thy ¥ (vi du, XPhos) va dung mdi (vi du,
DMF, DMA, v.v..) & nhiét d6 cao (vi du, nam trong khoang tir 150 dén 165°C). Dén
xuét 6-(hydroxymetyl)picolinonitril tao ra (C6) dugc phan tng v6i tribromophosphin
trong dung méi twong thich (vi dy, THF) d8 tao ra hop chit trung gian brom héa (C7),
hop chit nay dugc phan Gng véi rugu (A2) véi sy ¢6 mat clia bazo dé tao ra nitril (C8)
trong d6 L2 1a —CH;0-. Theo so dd A, nitril (C8) dugc két hop véi etyl
hydrazincacboxylat trong dung mdi twong thich va dugc gia nhiét dé tao ra hop chét
trung gian triazolon (C9). Viéc loai bo sau do6 d6i v6i nhom bao vé amin va phan ung
v6i axyl clorua (A7) vé6i sy ¢6 mit cia bazo khoéng 4i nhan va dung mdi twong thich

tao ra hop chit mong mudn c6 cong thirc 1B.
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Phuong phép md ta trong cac so dd A, B va C c6 thé duge thay dbi khi can
thiét. Vi du, cac nhom bao vé bd sung co6 thé duoc bd sung hoic loai bd & cac bude
khac nhau trong 10 trinh. Céc hop chét trung gian co thé dugc tinh ché thém, vi dy,
bang phuong phép alkyl hoa, axyl héa, thity phan, oxy hoéa, khu, amit hoa, sulfonat
héa, alkyl hoa va phuong phéap tuong tu dé tao ra san phidm sau clng mong mudn.
Ngoai ra, hop chit trung gian triét quang b4t ky tiy v ¢6 thd dugc tinh ché bang
phuong phép sdc ky cot khong d6i xtmg (vi dy, phuong phép séc ky 1ong siéu t6i han)
hodc bang phuong phép dan xuét hoa bang cic chét phan tng tinh khiét quang nhu

duoc mo ta & trén, dé tao ra chét ddng phan 1ap thé mong mubn.
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Hop chét c6 cong thirc 1, bao gbm ca hop chét dugc goi tén trong céc vi du va
phtc hop, mudi, solvat va hydrat dugc dung cta ching, can dugc danh gia vé cac dic
tinh dugc sinh hoc cua ching, nhu tinh hoa tan va do bn dinh dung dich theo 46 pH,
tinh thAm va dic tinh twong tw, d& lya chon dang bao ché va dudng dung thich hop.
Céc hop chét dugc du dinh trong sir dung 1am dugc phim c6 thé dugc ding & dang san
phém két tinh hodc vo dinh hinh va c6 thé thu duoc, vi du, thudc rén, bot hodc mang
méng bang céc phuong phap nhu két tia, két tinh, dong kho, phun sdy kho, sdy kho

bay hoi, siy khd bang vi séng hodc say kho bang tan s6 vo tuyén.

Hop chét c6 cong thirc 1 ¢ thé dugc dung riéng biét hoic két hop véi nhau
hodic v6i mot hodc nhiu hop chit ¢6 hoat tinh dugce Iy ma cac hop chit nay khéac véi
hop chét c6 cong thirc 1. Néi chung, mdt hodc nhiéu hop chét nay dwgc dung 1am dugc
phim (cong thirc phéi ché) két hop v6i mot hodc nhiéu ta duge duge dung. Viée lua
chon ta dugc phy thudc vao phuong thirc dung cu thé, su tac dong cua ta dugce 1én tinh
hoa tan va do dn dinh va ban chét cia dang bao ché, trong sd cac yéu tb khac. Dugc
phim hitu dung va cic phuong phap diéu ché dugc phim nay c6 thé dugc tim thdy, vi
du, trong tai liéu cua tac gid A. R. Gennaro (ed.), Remington: The Science and

Practice of Pharmacy (20th ed., 2000).

Hop chét c¢6 cong thirc 1 ¢6 th8 dugc ding theo dudng udng. Viéc ding theo
dudng ubng co thé lién quan dén dong tac nudt, trong trudng hop ndy, hop chét di vao
dong méiu thong qua dudng da day — rudt. Theo cach khac hodc ngoai ra, viéc dung
theo duong udng co thé lién quan dén viéc dung theo dudng niém mac (vi dy, dung
theo duong niém mac ma, dudi ludi, trén ludi) sao cho, hop chéit di vao dong méu

thong qua niém mac miéng.

Cong thirc phdi ché thich hop cho viéc ding theo dudng ubng bao gbdbm céc hé
rén, nira rén va hé long nhu vién nén; vién nang mém hoic ctng chira da hat hodc hat
nano, dang 16ng ho#c bot; vién ngdm c6 thé nap chét long; vién nhai; dang gel; dang
bao ché phén tan nhanh; dang mang; vién trirmg; dang phun; va tAm d4n dinh vao niém
mac miéng hodc niém mac. Cong thirc phéi ché 1ong bao gdm huyén phu, dung dich,
xi-rd va cdn ngot. Céc cong thirc phdi ché nhu vay c6 thé duoc sir dung & dang chét

don trong vién nang mém hodc cung (vi dy, dugc lam tur gelatin  hodc
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hydroxypropylmetylxenluloza) va t6t hon bao gébm chit mang (vi du, nuéc, etanol,
polyetylen glycol, propylen glycol, metylxenluloza hodc dau thich hop) va mot hodc
nhiéu chét nhii héa, chét tao huyén phu hodc ca hai. Cong thirc phéi ché dang léng

ciing c6 thé dugc diéu ché bang cach hoan nguyén dang ran (vi du, tir dang go6i).

Hop chét c6 cong thitc 1 ciing ¢6 thé dugc st dung & cac dang bao ché hoa tan
nhanh, phin hiy nhanh nhu cdc dang bao ché dugc mo ta trong tai liéu cua tac gia
Liang va Chen, Expert Opinion in Therapeutic Patents (2001) 11(6):981-986.

Pébi v6i dang bao ché vién nén, tiry thudc vio lidu lugng, thanh phéan dugc tinh
(API) c6 thé chiém tir 1% khéi lwong dén khoang 80% khéi lugng ciia dang bao ché
hodc t6t hon nita tir 5% khéi luong dén khoang 60% khéi lugng cta dang bao ché.
Ngoai thanh phén API, vién nén c6 thé con chira mot hodc nhiéu chit phan hity, chét
dinh, chét pha lodng, chét hoat dién, chét truot, chét 1am tron, chét chéng oxy hoa, chét
tao mau, chit tao huong, chét bao quan va chét ddu vi. Vi du vé& chit phan hiy bao
gdbm natri tinh bot glycolat, natri cacboxymetyl xenluloza, canxi cacboxymetyl
xenluloza, croscacmelloza natri, crospovidon, polyvinylpyrolidon, metyl xenluloza,
xenluloza vi tinh thé, hydroxypropylxenluloza dugc thé tai C1.6 alkyl, tinh bot, tinh bt
gelatin hoa so bd va natri alginat. No6i chung, chit phan huy sé chiém khoang tir 1%
khéi lugng dén khoang 25% khéi lwgng hodic tir 5% khéi lugng dén khoang 20% khoi

lugng cla dang bao ché.

Chét dinh thudng dugc st dung dé truyén cac lugng dinh két cho cong thirc
phdi ché vién nén. Chét dinh thich hop bao gdm xenluloza vi tinh thé, gelatin, dudng,
polyetylen glycol, gom tu nhi€n va tbng hop, polyvinylpyrolidon, tinh bdt gelatin hoa
so bd, hydroxypropylxenluloza va hydroxypropylmetylxenluloza. Vién nén ciing c6
thé chira chit pha lodng, nhu lactoza (monohydrat, monohydrat phun sdy, khan),
manitol, xylitol, dextroza, sucroza, sorbitol, xenluloza vi tinh thé, tinh bot va diaxit

canxi phosphat dihydrat.

Vién nén ciing c6 thé bao gbm chét c6 hoat tinh bé mait, nhu natri lauryl sulfat
va polysorbat 80 va chét truot nhu silicon dioxit va bot talc. Khi c6 mit, chét c6 hoat

tinh bd mit ¢6 thé chiém tir 0,2% khdi luong dén khoang 5% khdi lugng cia vién nén
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va chit trugt c6 thé chiém tir 0,2% khdi luong dén khoang 1% khdi lugng cla vién

nén.

Vién nén ciing c¢6 thé chira chit 1am tron nhu magie stearat, canxi stearat, k&m
stearat, natri stearyl fumarat va hon hogp clia magie stearat v6i natri lauryl sulfat. Chét
1am tron c6 thé chiém tir 0,25% khéi lwong dén khoang 10% khdi lugng hoc tir 0,5%

khoi Iuwgng dén khoang 3% khoi lugng cia vién nén.

Céc hdn hop trong vién nén c6 thé dugc nén truc tiép hoic bing cach ddm nén
dé tao ra vién nén. Hon hop trong vién nén hodc cac phan ctia hdn hop theo cach khac
6 thé dugc tao hat wét, khd hodc tao hat nong chay, két dong hoic ép diin néng chay
trude khi tao vién nén. Néu mudn, trude khi tao hdn hop, mot hodc nhiéu thanh phz‘?m
c6 thé dugc thiét dit kich & bing cach sang hodc nghién hodc ci hai phuong phap.
Dang bao ché cubi cung c6 thé bao gém mot hodc nhiéu 16p va co thé duoc boc, khong
dugc boc hodc dugc tao nang. Vién nén minh hoa c6 thé chua t6i khoang 80% khéi
lugng cua AP tir 10% khdi luong dén khoang 90% khdi lugng cta chét dinh, tir 0%
khéi lugng dén khoang 85% khéi lwong cia chit pha loang, tir 2% khdi lugng dén
khoang 10% khdi lwong cta chit phan hiy va tir 0,25% khéi lugng dén khoang 10%
khéi lugng cua chét 1am tron. D& théo luin thém vé k¥ thuét pha trdn, tao hat, nghién,
sang, tao vién nén, boc phi, ciing nhu viéc md ta v& cac k§ thudt khac dé diéu ché san
phim thudc, xem trong tai lidu cla tic gid A. R. Gennaro (ed.), Remington: The
Science and Practice of Pharmacy (20th ed., 2000); H. A. Lieberman et al. (ed.),
Pharmaceutical Dosage Forms: Tablets, Vol. 1-3 (2d ed., 1990); va D. K. Parikh &
C. K. Parikh, Handbook of Pharmaceutical Granulation Technology, Vol. 81 (1997).

Dang mang mong c6 thé ding theo dudong ubng cho ngudi hodc trong thi y 12
cac dang bao ché mang méng hoa tan trong nudc hodc truong nd trong nude mém déo
ma c4c dang nay c6 thé hoa tan hodc dinh vio niém mac mot cach nhanh chéng. Ngoai
thanh phin API, mang dién hinh bao gdm mét hodc nhiéu polyme tao mang, chét dinh,
dung moi, chit hat 4m, chit déo héa, chit én dinh hoic chét nhii tuong hoa, chét cai
bién d6 nhét va dung mdi. C4c thanh phéin mang khac c6 thé bao gdm chét chéng oxy
héa, chét tao mau, chit tao huong va chét tang cudng huong vi, chit bao quan, chét

kich thich nuéc bot, chat 1am lanh, ddng dung mdi (bao gdm diu), chét 1am mém, chit
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don, chét chéng tao bot, chét hoat dién va chit diu vi. Mot s6 thanh ph?ln cua cong

thirc phéi ché c6 thé thé hién nhiéu hon mdt chirc ning.

Ngoai cac yéu ciu vé phan liéu, lugng API trong mang c6 thé con phu thudc
vao tinh hoa tan cta n6. Néu hoa tan dugc trong nuéc, thi API t6t hon bao gdm tir 1%
khdi lwrong dén khoang 80% khéi lrgng ctia thanh phan khong phai dung mdi (cac chit
tan) trong mang hodc tir 20% khéi lwong dén khoang 50% khdi lwong cuia céc chit tan
trong mang. API it hoa tan ¢6 thé bao gdm ty 1¢ thanh phin 16n hon, tét hon dén 88%
khéi lugng ciia thanh phan khong phai dung mdi trong mang. |

Polyme tao mang co thé dugc chon tur polysacarit ty nhién, protein hodc
hydrocoloit tdng hop va tét hon chiém tir 0,01% khdi lugng dén khoang 99% khoi
lugng hodc tir 30% khéi lugng dén khoang 80% khdi lugng clia mang.

Dang bao ché mang méng t6t hon duoc didu ché bing phuwong phap siy kho
bay hoi mang mong dang nuéc dugce boc 1én nén hodc gidy d co6 thé boc ra duge, thao
tac nay co thé duoc thuc hién trong 10 hodc 6ng séy (vi dy, trong mot thiét bi séy —boc

pht phéi hop), trong thiét bi 1am kho lanh hodc trong 10 chan khong.

Cong thirc phdi ché ran hitu dung cho viéc ding theo dudng ubng c6 thé bao
gbm cong thirc phdi ché giai phéng nhanh va cong thic phdi ché giai phong bién dbi.
Cong thirc phbi ché giai phong bién dbi bao gbm giai phong cham, kéo dai, theo nhip,
¢6 kiém soét, huéng dich va theo 1ap trinh. DPbi voi mo ta chung vé cac cong thirc phbi
ché giai phong bién ddi thich hop, xem trong tai lidu patent My s6 6,106,864. Ddi voi
mo ta chi tiét hon vé cac k¥ thuat giai phong hitu dung khac, nhu phén tan ning lugng
cao va cac phin tir thdm thiu va boc phii, xem trong tai liéu cia tic gia Verma et al,

Pharmaceutical Technology On-line (2001) 25(2):1-14.

Hop chét c6 cong thirc 1 ciing ¢6 thé dugc ding truc tiép vao dong mau, co
hodc co quan ndi tang cua db6i tuong. Céc k¥ thuat thich hop dé ding theo dudng ngoai
tidu hoa bao gébm dudng tinh mach, dudng trong dong mach, dudng trong phic mac,
duong ndi tiy mac, dudng trong ndo tht, dudng trong nidu dao, dudng trong xuong

trc, dudng ndi so, dudng trong co, dudng trong bao hoat dich va dudng dudi da. Cac
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dung cu thich hop dé dung theo dudng ngoai tiéu héa bao gbém dung cy bom kim tiém,

bao gdm dung cy vi bom kim tiém, dung cu bom khong kim va dung cu truyén.

Cong thuc phbi ché ding theo dudng ngoai tiéu hoa tdt hon 1a c4c dung dich
nudc ma chung co thé chira t4 dugc nhu mudi, ohydrat cacbon va chit dém (vi du, d
pH nam trong khoang tir 3 dén 9). Tuy nhién, d6i v6i mot sb tng dung, hop chét c6
cong thirc 1 ¢6 thé duge phéi ché thich hop hon thanh dung dich v tring khong &
dang nudc hogc thanh dang sdy kho @& duogc sir dung két hop v6i thé mang thich hop
nhu nuge vo trung, nude khong chira chét gay sét. Viéc didu ché cong thirc phéi ché
ding theo dudng ngoai tiéu hoa trong cac diéu kién vo trung (vi du, bang cach 1am kho
lanh) c6 thé dugc hoan thanh mdt cach d& dang nho sir dung cic ky thuét duoc phém

chuan.

Tinh hoa tan clia cac hop chit dugc st dung trong diéu ché céc dung dich ding
theo dudng ngoai tiéu hoa co6 thé dugc gia ting thong qua cac k¥ thuat phdi ché thich
hop, nhu két hop cac chét tang cuong tinh hoa tan. Cong thirc phéi ché dé dung theo
dudng ngoai tiéu hoa ¢ thé duoc thiét 1ap cong thirc hoa thanh dang giai phong nhanh
ho#c giai phong bién ddi. Cong thirc phéi ché giai phong bién dbi bao gdbm gidi phong
chém, kéo dai, theo nhip, ¢ kiém soat, huéng dich va theo 1ap trinh. Do do, hop chit
c6 cdng thic 1 ¢ thé duoc thiét 1ap cong thuc héa thanh huyén phu, dang ran, nira rin
hozc dung dich dang léng xdc bién dé dung & dang kho chira dugc ciy ghép dé tao ra
su giai phong bién dbi ctia hop chét hoat tinh. Vi du v& dang cong thuc phéi ché nay
bao gdm stent phu thudc va dang ntra rin va huyén phu chira cac vi cau axit poly(DL-

lactic-coglycolic) (PGLA) nap thude.

Hop chét c6 cong thirc 1 cling c6 thé duogc dung theo dudng tai chd, theo dudng
trong da hodc qua da hodc duong ni€ém mac. Cong thuc phbi ché dién hinh dung cho
muc dich nay bao gém cac dang gel, hydrogel, nudc xuec, dung dich, kem, md, bot
dang bui, bang ép, dang bot, dang mang, tAm dan trén da, vién nhén, thé céy ghép,
dang x0p, dang s¢i, bang va vi nhil twong. Dang hat m& cling ¢ thé dugc sir dung.
Céc chit mang dién hinh c6 thé bao gém rugu, nudc, dau khoang, vazolin 16ng,

vazolin tring, glyxerin, polyetylen glycol va propylen glycol. Cong thirc phdi ché dién
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hinh ciling ¢ thé bao gdm cac chit ting tinh thdm. Vi dy, xem trong tai liéu cla tac gid
Finnin va Morgan, J. Pharm. Sci. 88(10):955-958 (1999).

Céc phuong tién dung tai chd khac bao gdm viéc phan phbi bang phuong phap
dién di, phuong phép dién chuyén ion, phuong phap siéu am, phuwong phap si€u dm
dua thubc qua da va phuong phép tiém vi kim hodc khong kim (vi du, Powderject™ va
Bioject™). Cong thitc phéi ché dé ding theo dudng tai chd c6 the duge thiét 1ap cong

thirc héa thanh dang giai phong nhanh hodc gidi phong bién d6i nhu dugc md ta & trén.

Hop chét c6 cong thirc 1 ciing c6 thé duogc ding theo dudng trong miii hodc
theo duong xong, t6t hon & dang bot kho, phun sol khi hodc nhé miii. Dung cu x0ng
hit ¢6 th duoc sir dung dé ding bot kho, bao gdm API riéng biét, hon hop bot cua API
va chit pha lodng, nhu lactoza hodc hat thanh phin hdn hgp bao gdbm API va
phospholipit, nhu phosphatidylcholin. Pé st dung theo dudng trong mili, bdt co thé
bao gém chét két dinh sinh hoc, vi dy, chitosan hodc xyclodextrin. Dung cu chira tao
4p, bom, dung cu xit, dung cu phun hodc dung cu x0ng, c6 thé duoc st dung dé tao ra
dang phun sol khi tir dung dich hodc huyén phi chira APIL, mdt hodc nhiéu chét gitp
phén tan, hoa tan hodc kéo dai su giai phong API (vi du, EtOH c6 hodc khong c6
nuédc), mot hodc nhiéu dung moi (vi du, 1,1,1,2-tetrafloetan hoac 1,1,1,2,3,3,3-
heptaflopropan) st dung lam chit ddy va chét hoat dién tuy y, nhu sorbitan trioleat,
axit oleic hodic axit oligolactic. Dung cu phun st dung dién thiy dong co thé duoc st

dung dé tao ra bui min.

Truéc khi st dung trong cong thirc phéi ché bot kho hodc huyén ph, san phim
thubc thong thuong dugc nghién téi c& hat thich hop dé phan phdi bang cach xong hit
(6t hon 1a 90% sb hat, tinh theo thé tich, c6 kich thuéc l6n nhit nho hon 5 micron).
Didu nay c6 thé dat dugc bing phuong phap 1am giam kich ¢& thich hop bét ky, nhu
nghién phun xodn, nghién phun tAng s6i, xtt 1y 1ong siéu t6i han, ddng nhét hoa ap luc

cao hodc phun say kho.

Dang nang, Vi phong va dang hop (vi du, dugc lam tir gelatin hodc
hydroxypropylmetyl xenluloza) dé st dung trong dung cu x0ng hit hodc dung cu bom

c6 thé dugce thiét 1ap cong thic hoa d8 chira hdn hop bot gdm hop chit hoat tinh, nén
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bot thich hop nhu lactoza hogc tinh bdt va chit cai bién tinh ning nhu L-leuxin,
manitol hoic magie stearat. Lactoza cd thé 1a khan hodc dang monohydrat. T4 duoc
thich hop khéc bao gém dextran, glucoza, maltoza, sorbitol, xylitol, fructoza, sucroza

va trehaloza.

Cong thuc phéi ché dung dich thich hop dé st dung trong dung cu phun st
dung dién thuy dong dé tao ra dang bui min c6 thé chira tir 1pg dén khoang 20mg API
mdi 14n phat dong va thé tich phat dong c6 thé thay doi tir 1pL dén khoang 100pL.
Cong thirc phéi ché dién hinh 6 thé bao gdm mét hogc nhiéu hop chét c6 cong thirc 1,
propylen glycol, nuéc vd trung, EtOH va NaCl. Cac dung mdi khéc co thé dugc st

dung thay cho propylen glycol, bao gbm glyxerol va polyetylen glycol.

Cong thirc phbi ché dé dung theo dudng x0ng, dung theo duong trong miii hodc
¢4 hai duomg, c6 thé duoc thiét 1ap cong thirc héa thanh dang giai phong nhanh hodc
giai phong bién dbi nho st dung, vi du, PGLA. Cac huong vi thich hop, nhu menthol
va levomenthol hodc chét tao ngot, nhu sacarin hogc natri sacarin, c¢6 thé duoc bd sung

vao cong thic phdi ché dugc du dinh dung theo duong xong/dudng trong miii.

Trong truong hop dung cu x0ng hit bot kho va sol khi, don vi liéu lugng dugc
xac dinh nho boi van phéan phéi lugng dinh lugng. Cac don vi t5t hon nim trong pham
vi d& dua lidu lugng dinh luong hodc “lwong phut” chira tir 10ug dén khoang 1000ug
APL Tbng liéu lugng hang ngay t&t hon nim trong khoang tir 100ug dén khoang
10mg, liéu nay c6 thé dugc dung & dang lidu don duy nhit hoic thong thuong dugc

chia ra thanh céc lidu trong ca ngay.

Hop chéit hoat tinh c6 thé dugc ding theo dudng tryc trang hodc theo duong am
dao, vi du, & dang vién dat, vong dat hodc dang thut thdo. Bo cacao la nén vién dit
truyén théng, nhung cac chét lya chon khac ¢ thé dugc st dung khi thich hgp. Cong
thirc phbi ché @& dung theo duodng truc trang hodc am dao co thé dugc thiét 1ap cong
thirc hoa thanh dang giai phong nhanh hodc giai phong bién ddi nhu dugc md ta & trén.

Hop chit c6 cong thirc 1 ciing c6 thé dugc dung truc tiép & mit hoic tai, t5t hon
& dang nho giot gdm huyén phit micron héa hogc dung dich trong nuée mudi v trung

déng truong, dugc diéu chinh d6 pH. Cac cong thirc phbi ché khac thich hop dé dung
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theo dudng mét va tai bao gdbm md bdi, gel, thé cAy co6 thé phan huy sinh hoc dugc (vi
dy, tim bdng gel co thé hép thu dugc, colagen), thé céy khong phan huy sinh hoc dugc
(vi du, silicon), vién nhén, thAu kinh va dang hat hodc cic hé dang bong nho, nhu
niosom hodc dang hat md. Cong thirc phdi ché c6 thé bao gdbm mot hodc nhiéu polyme
va chét bao quan, nhu benzalkoni clorua. Céc polyme t5t hon bao gdm axit polyacrylic
lien két ngang, rugu polyvinyl, axit hyaluronic, cic polyme xenluloza (vi du,
hydroxypropylmetylxenluloza, hydroxyetylxenluloza, metyl xenluloza) va cac polyme
heteropolysacarit (vi du, gobm gelan). Cac cong thirc phdi ché nay ciing c6 thé phan
phéi bang phuong phéap dién chuyén ion. Cong thirc phdi ché dé ding theo dudng mit
hodc tai co thé duogc thiét 1ap cong thirc hoa thanh dang giai phong nhanh hodc giai

phéng bien doi nhu duge mo ta & trén.

Pé cai thién tinh hoa tan, tdc do hoa tan, dAu vi, kha dung sinh hoc hodc do bn
dinh cta chung, hop chét c6 cong thirc 1 ¢6 thé dugc két hop véi cac thuc thé cao phan
tir hoa tan dugc, bao gdm xyclodextrin va din xuit cua chung va cac polyme chira
polyetylen glycol. Vi dy, phirc hop API-xyclodextrin thong thudng hitu dung trong
hiu hét cac dang bao ché va dudng ding. Ca hai dang phirc hop bao gdm va khong
bao gdm c6 thé duoc st dung. Dbi véi dang thay thé dé hudng su tao phirc véi AP,
xyclodextrin o thé duoc st dung lam chit bd tro thém, tirc 1a & dang chét mang, chét
pha lodng hodc chit hoa tan. Cac dang alpha-, beta- va gama-xyclodextrin thong
thuong duge st dung cho cac muc dich nay. Vi dy, xem trong tai liCu WO 91/11172,
WO 94/02518 va WO 98/55148.

Nhu da néu & trén, mot hogic nhiéu hop chét c6 cong thirc 1, bao gbm duge néu
tén cu thé trong cac vi du va phic hop, mubi, solvat va hydrat c6 hoat tinh dugc cua
chiang, co thé duoc Kkét hop vé6i nhau hodc véi mot hodc nhiéu hop chit c6 hoat tinh
duoc khac dé diéu tri cac bénh, r6i loan hoic tinh trang bénh khéac nhau. Trong céac
truong hop ndy, hop chét hoat tinh ¢6 thé dugc két hop trong dang bao ché don nhu
dugc mo ta ¢ trén hodc co thé dugc cung cip & dang kit thich hgp cho viée dong st
dung c4c ché phim. B¢ kit bao gom (1) hai hodc nhidu duge phAm khac nhau, it nhét
mot trong s6 nay chira hop chét c6 cong thirc 1; va (2) dung cu dé giit hai dugc phim

mot cach riéng biét, nhu lo phén chia hodc g6i moéng phan chia. Vi du vé bd kit nhu
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vy 1a bao goi phdng théng thudng duoc sir dung dé dong gbi vién nén hodc vién
nang. B0 kit thich hop dé str dung cac kiéu dang bao ché khéc nhau (vi du, dung theo
dudng ubng va theo dudng ngoai ti€u hoa) hodc dé sir dung céc dugc phém khéc nhau
véi khoang gidn cach dinh lidu riéng biét hodc d8 chudn do cac dugc phdm khéc nhau.
D& h3 tro cho sy tuan thi ciia bénh nhén, bd kit tét hon bao gom cic hudng dan sir

dung va cé thé cung cép ca bién phap tro gitp tri nho.

Pé st dung cho bénh nhan, tbng lidu lugng hang ngay cla cac hop chét néu
trong phan yéu ciu bao ho va duoc boc 16 tét hon nam trong khoang tir 0,1mg dén
khoéng 3000mg tuy thudc vao dudng dung. Vi du, viéc dung theo dudng ubng c6 thé
doi hoi tdng lidu lugng hang ngay tir 1mg dén khoang 3000mg, trong khi lidu luong
theo dudng tinh mach cé thd chi doi hoi tong lidu lugng hang ngay tir 0,1mg dén
khoang 300mg. Tbng liéu lugng hang ngay c6 thé dugc ding theo mot lidu don hodc
chia ra cac lidu, theo huéng din cua bac sy, c6 thé ndm ngoai khoang dién hinh néu
trén. Mic d cac liéu lugng nay dugc dya trén d6i twong ngudi trung binh ¢6 thé trong
tir khoang 60kg dén khoang 70kg, bac s§ co kha ning x4c dinh lidu thich hgp cho bénh

nhan (vi dy, tré em) ma thé trong nim ngoai pham vi thé trong nay.

Nhu lvu y & trén, hop chét c6 cong thic 1 ¢o thé duoc st dung dé diéu tri bénh,
161 loan hoic tinh trang bénh ma sy tc ché BTK dugc chi dinh trong cac truong hop
nay. Bénh, rdi loan hodc tinh trang bénh nhu vy thuong lién quan dén trang thai
khéng khoe manh hogc trang thai bat thuong bit ky & d6i tugng ma su e ché BTK
mang dén 10i ich diéu tri cho cac ddi tuong nay. Cu thé hon, bénh, rbi loan hoic tinh
trang bénh nhu vay co thé lién quan dén hé mién dich va tinh trang viém, bao gbm cic
phan Ung qua man typ I (di tng) (bénh viém mii di Gng, bénh hen di tng va bénh
viém da co dia); bénh tu mién (bénh viém khép dang thép, bénh da xo cling, bénh
lupus ban d6 hé¢ théng, bénh vay nén, bénh viém than lupus, ban xuét huyét giam tiéu
cu mién dich, hoi ching Sjdgren, bénh viém cot séng dinh khép va bénh Behcet);
bénh rudt viém; viém phéi (bénh phdi thc nghén méan tinh), bénh xo vita dong mach,
ching huyét kh&i va bénh nhdi mau co tim. Hop chét c6 cong thic 1 ciing ¢6 thé duoc
st dung dé didu tri bénh, rdi loan hojc tinh trang bénh lién quan dén sy phat trién té

bao bat thuong, bao gém cic bénh mau 4c tinh, nhu bénh bach ciu tay cép tinh, bénh
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bach cau lympho té bao B mén tinh, bénh u lympho té bao B (vi dy, bénh u lympho té
bao v4), bénh u lympho té bao T (vi dy, bénh u lympho té bao T ngoai vi) va bénh da u
tily xuong, cling nhu bénh ung thu biéu md (trc 13, cacxindm), nhu bénh ung thu phdi
(bénh ung thu phdi & bao nhé va bénh ung thw phdi khong phai té bao nhé), bénh ung
thu tuy va bénh ung thu dai trang.

Ngoai cac bénh méu 4c tinh va bénh ung thu bidu md néu trén, hop chit cé
cong thic 1 cling ¢6 thé dugc st dung dé diéu tri cac loai ung thu khac, bao gém bénh
bach cu (bénh bach ciu ty man tinh va bénh bach ciu lympho bao mén tinh); ung
thu v, ung thu sinh dyc - tiét nidu, ung thu da, ung thu xuong, ung thu tién liét tuyén
va ung thu gan; ung thu ndo; ung thu thanh quén, tdi mét, truc trang, tuyén can giap
trang, tuyén gidp trang, tuyén thuong than, mé than kinh, bang quang, dau, cd, da day,
phé quan va thén; cacxindm té bao day, cacxindbm té bao vay, cacxindm da di cin,
sacOm xuong, sacom Ewing, sacom t& bao ludi va sacom Kaposi; u tiy xuong, khdi u
t& bao khéng 18, khbi u té bao dao tuy, cac khdi u lymphd bao va bach cAu hat cép tinh
va mén tinh, té bao toc, u tuyén, cacxindm tiy, u té bao wa crom, u than kinh niém, u
hach than kinh rudt, u than kinh gidc mac ting san, khdi u dang hdi chimg marfan,
khbi u Wilms, u tinh, u budng trimg, khéi u co tron, loan san ¢d tir cung, u nguyén bao
than kinh, u nguyén bao vdng mac, hdi chimg 161 loan sinh tiy, sacom co véan, u néo té
bao hinh sao, bénh u lympho khong Hodgkin, ting canxi huyét 4c tinh, da hdng cu
nguyén phat, ung thu tuyén, u nguyén bao than kinh dém da hinh, u than kinh dém,

bénh u lympho vau hic sic t6 4c tinh, trong sb cac ung thu khac.

Ngoai bénh ung thu, hop chét c6 cong thirc 1 cling ¢ thé duoc st dung dé didu
trj bénh, réi loan hogc tinh trang bénh khac lién quan dén sw phat trién té bao bt
thudmng, bao gdm bénh ting sinh khong 4c tinh nhu phi dai tién liét tuyén lanh tinh, tai
phét hep, tang san, r6i loan ting sinh hoat dich, bénh hach bach huyét dang tuong bao
tu phat, bénh vong mac hodc 161 loan tan tao mach khéac & mét, trong sb cac bénh khac.

Hop chét c6 cong thire 1 ciing ¢6 thé dugc sit dung @& didu tri bénh ty mién, i
loan hoic tinh trang bénh ngoai cac bénh liét ké & trén. Bénh, 161 loan hoic tinh trang
bénh nhu vay bao gém bénh Crohns, viém da co, bénh tiéu duong typ 1, hdi chung

Goodpasture, bénh Graves, hdi chimg Guillain-Barré, bénh Hashimoto, tén thuong md
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lién két hdn hop, bénh nhuge co ning, bénh ngu rii, bénh pemphigus thong thudng,
thiéu mau 4c tinh, viém da co, X0 gan mit tién phat, viém dong mach thai dwong, viém

loét dai trang, viém mach mau va bénh u hat Wegener, trong s6 cac bénh khac.

Hop cht c6 cong thitc 1 ¢ thé duoc st dung dé didu trj bénh viém, r6i loan
hoic tinh trang bénh bao gém bénh hen, tinh trang viém mén tinh, viém tién liét tuyén
man tinh, viém cAu than, tinh trang qué man, bénh rudt viém (viém loat dai trang ngoai
bénh Crohn), bénh viém ving chiu, tdn thwong tai tuéi mau, dao thai co quan ghep,

viém mach méu va hdi chimg dap ing viém h¢ thong.

Hop chét ¢6 cong thitc 1 ciing c6 thé duge st dung dé diéu tri bénh hogc tinh
trang bénh cu thé ma cac bénh nay nam trong pham vi cia mdt hodc nhiéu rdi loan
chung mo ta & trén, bao gdm bénh viém khop. Ngoai bénh viém khop dang thép, hoi
chimg Sjogren, bénh lupus ban d6 hé théng, SLE & tré em va vi thanh nién, hop chét
c6 cong thuc 1 ciing ¢o thé dugc st dung dé diéu tri bénh viém khép khac, bao gbm
bénh viém cot séng dinh khép, hoai tir vO mach, bénh Behcet, viém tui thanh mac,
bénh ling dong tinh thé canxi pyrophosphat dihyrat (gia gut), hoi chimg bng cb tay,
hoi chung Ehlers-Danlos, hoi ching dau co xo hoa, bénh thu nim hay con goi la ban
d6 nhidm khuén cdp (Fifth disease), viém dong mach té bao khong 10, bénh git, viém
da co thiéu nién, bénh viém khép dang thép thiéu nién, bénh 1y v& cot song thiéu nién,
bénh Lyme, hdi ching Marfan, viém co, bénh viém xuong khép, bénh tao xuong bét
toan, bénh logng xuong, bénh Paget, bénh viém khép vay nén, hién twong Raynaud,
bénh viém khép phan tng, hoi chimg loan dudng phan xa giao cam, bénh xo cing bi,

bénh hep dbt séng, bénh Still va bénh viém gan, trong s6 cac bénh khéc.

Hop chat néu trong phin yéu cau bao hd va dugc boc 16 co thé dugc két hop véi
mot hodc nhiéu hop chét c6 hoat tinh duge 1y khac hodc cic ligu phap tri li€u dé didu
tri mot hodic nhiu bénh, réi loan hojc tinh trang bénh ma BTK dugc chinh dinh trong
cé4c truomng hop nay, bao gff)m cac bénh lién quan dén hé mién dich, tinh trang viém va
su phat trién t& bao bat thuong. Vi dy, hop chét c6 cong thic 1, bao gbm cac hop chét
dugc néu tén cu thé trong céc vi du va phtc hop, mudi, solvat va hydrat dugc dung
ctiac ching, ¢6 thé dugc ding ddng thdi, tudn ty hodc riéng biét két hop véi mot hodc

nhidu hop chit hodc céc liéu phap tri liéu dé diéu tri bénh viém khép, bao gdm bénh
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viém khép dang thip va bénh viém xuong khép hodc dé didu tri ung thu, bao gdm cac
bénh mau 4c tinh, nhu bénh bach cAu tiy cAp tinh, bénh bach ciu lympho té bao B
mén tinh, bénh u lympho té bao B, bénh u lympho té bao T, bénh da u tiy xuong va
cacxin6ém, nhu ung thu phdi, bénh ung thu tuy va bénh ung thu dai trang. Su két hop
nhu vay co thé mang lai lgi ich dang Ké trong diéu tri, bao gém it tac dung phu hon,
c4i thién kha nang didu tri cho nhém bénh nhén dugc cung cép khong ddy da hogic
hoat tinh hiép dong.

Vi du, khi duoc st dung dé didu tri bénh viém khép, hop chét ¢6 cong thire 1 c6
th dugc két hop v6i mot hodc nhidu thude chong viém khong nhén steroit (NSAID),
thudc giam dau, thudc corticosteroit, thudc cai bién dap tmg sinh hoc va ligu phép didu
tri hép phu mién dich protein-A. Theo cach khac hoac ngoai ra, khi diéu tri bénh viém
khép dang thép, hop chit c6 cong thire 1 ¢6 thé duge két hop v6i mot hogc nhiéu
thubc chéng thip khép thay dbi dugc bénh (DMARD) va khi didu tri bénh viém xuong
khép, hop chit c6 cong thirc 1 ¢o thé duogc két hop véi mot hoidc nhiéu thubc chéng

lodng xuong.

Thubc NSAID dai dién bao gc“)m apazone, aspirin, celecoxib, diclofenac (c6 va
khong c6 misoprostol), diflunisal, etodolac, fenoprofen, flurbiprofen, ibuprofen,
indomethacin, ketoprofen, meclofenamat natri, axit mefenamic, meloxicam,
nabumeton, naproxen, oxaprozin, phenylbutazon, piroxicam, cholin va magie salixylat,
salsalat va sulindac. Thubc giam dau dai dién bao gbdm axetaminophen va morphin
sulfat, ciing nhu codein, hydrocodon, oxycodon, propoxyphen va tramadol, tht ca co
hoic khong c¢6 axetaminophen. Thudc corticosteroit dai dién bao gbm betamethason,
cortison axetat, dexamethason, hydrocortison, metylprednisolon, prednisolon va
prednison. Thudc cai bién dép tng sinh hoc dai dién bao gdm thudc e ché TNF-o,
nhu adalimumab, etanercept va infliximab; thube trc ché té bao B chon lgc, nhu
rituximab; thudc wc ché IL-1, nhu anakinra va thubc didu bién déng kich thich chon

loc, nhu abatacept.

Thuéc DMARD dai dién bao gbm auranofin (vang udng), azathioprin,
clorambucil, xyclophosamit, xyclosporin, vang natri thiomalat (vang tiém),

hydroxycloquin, leflunomide, metotrexat, minoxyclin, myophenolat —mofetil,
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penicillamin, sulfasalazin va thubc ttc ché JAK3 (vi dy, tofacitinib). Thubc chéng
lodng xwong dai dién bao gdm bisphosphonat, nhu alendronat, ibandronat, risedronat
va axit zoledronic; thuéc didu bién thu thé estrogen chon loc, nhu droloxifen,
lasofoxifen va raloxifen; cac hocmon, nhu canxitonin, estrogen va hocmon tuyén can

gi4p trang; va thudc rc ché mien dich nhu azathioprin, xyclosporin va rapamycin.

Cac hén hop dac biét hitu dung dé diéu tri bénh viém khép dang thip bao gdm
hop chét c6 cong thirc 1 va metotrexat; hop chit c6 cong thirc 1 va mdt hodc nhidu
thudc cai bién dép tng sinh hoc, nhu lefluonomide, etanercept, adalimumab va
infliximab; ho#c hgp chét c6 cong thirc 1, metotrexat va mot hodc nhiéu thudc cai bién

dap tmg sinh hoc, nhu lefluonomide, etanercept, adalimumab va infliximab.

Pé didu tri ching huyét khdi va chirng tai phat hep, hop chét c6 cong thirc 1 ¢6
thé duoc két hop v6i mot hodc nhiéu thude tim mach nhu thudc phong bé kénh canxi,

statin, fibrat, thude phong bé beta, thubc trc ché ACE va thudc trc ché két tap tiéu cau.

Hop chét c6 cong thire 1 ciing c6 thé duoc két hop véi mot hodc nhiéu hc_rp chét
hodc liéu phap tri li€u dé didu tri ung thu. Céc hop chit hodc liéu phép nay bao gdm
cac thubc hoa tri liéu (tirc 13, thudc giy doc té bao hodc chéng hinh thanh khéi u) nhu
tac nhan alkyl hda, khang sinh, thubc chéng chuyén héa, tic nhan din xuét tir thuc vat
va thubc trc ché men topoisomeraza, cling nhu thudc hudng dich phén tir ma céc thude
nay ngan chin su phat trién va lan rong cia ung thu bang cach can thiép bang cc phan
it dc hiéu lién quan dén sw phat trién va tién trién ciia khéi u. Thudc huéng dich phén

ti bao gdm ca cac phén ti nho va ché pham sinh hoc.

T4c nhan alkyl héa dai dién bao gém biscloetylamin (nito mu tac, vi du,
chlorambucil, xyclophosphamit, ifosfamit, mechlorethamin, melphalan va mu tac
uracil); aziridin (vi dy, thiotepa); alkyl alkon sulfonat (vi du, busulfan); nitrosoure (vi
dy, carmustin, lomustin va streptozocin); tac nhén alkyl héa khong cb dién (vi du,
altretamin, dacarbazin va procarbazin); va cac hop chét platin (vi dy, carboplatin,

cisplatin, nedaplatin, oxaliplatin, satraplatin va triplatin tetranitrat).

Khéng sinh dai dién bao gbdm anthraxyclin (vi du, aclarubicin, amrubicin,

daunorubicin, doxorubicin, epirubicin, idarubicin, pirarubicin, valrubicin va
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zorubicin); anthraxendion (vi du, mitoxantron va pixantron); va streptomyces (vi du,

actinomycin, bleomycin, dactinomycin, mitomycin C va plicamycin).

Thudc chbng chuyén héa dai dién bao gdm thubc e ché dihydrofolat reductaza
(vi du, aminopterin, metotrexat va pemetrexed); thudc trc ché hymidylat synthaza (vi
du, raltitrexed va pemetrexed); axit folinic (vi du, leucovorin); thudc rc ché adenosin
deaminaza (vi dy, pentostatin); thubc trc ché halogen héa/ribonucleotit reductaza (vi
dy, cladribin, clofarabin va fludarabin); thiopurin (vi dy, thioguanin va
mercaptopurin); thudc wc ché thymidylat synthaza (vi du, flouracil, capecitabin,
tegafur, carmofur va floxuridin); thubc tc ché ADN polymeraza (vi du, xytarabin);
thude trc ché ribonucleotit reductaza (vi du, gemcitabin); tac nhan hypometyl hoa (vi
dy, azacitidin va decitabin); va thudc wc ché ribonucleotit reductaza (vi du,

hydroxyure); va thudc phan hiy asparagin (vi du, asparaginaza).

Téc nhan din xuét tir thuc vat dai dién bao gbm vinca alkaloit (vi du, vincristin,
vinblastin, vindesin, vinzolidin va vinorelbin), podophylotoxin (vi du, etoposit va

teniposit) va taxan (vi dy, doxetaxel, larotaxel, ortataxel, paclitaxel va tesetaxel).

Thubc ttc ché men topoisomeraza typ I dai dién bao gdm camptothecin, nhu
belotecan, irinotecan, rubitecan va topotecan. Thubc e ché men topoisomeraza typ II
dai dién bao gbm amsacrin, etoposit, etoposit phosphat va teniposit, chung la cac dan

xuét ciia epipodophylotoxin.

Céc liéu phép tri liéu hudng dich phén tir bao gdm cac tac nhén sinh hoc nhu
xytokin va cac tidc nhén didu héa mién dich khéac. Xytokin hitu dung bao gbm
interleukin-2 (IL-2, aldesleukin), interleukin 4 (IL-4), interleukin 12 (IL-12) va
interferon, cac loai nay bao gdm nhidu hon 23 kiéu phu lién quan. Cac xytokin khac
bao gdm yéu td kich thich tao cum bach cAu hat (CSF) (vi dy, filgrastim) va yéu t6
kich thich tao cum dai thuc bao bach cAu hat (GM-CSF hodc CSF2) (vi du,
sargramostim, namimulab). Céc tac nhén didu bién mién dich khéc bao gbm bacillus
Calmette-Guerin, levamisol va octreotit; cac khang thé don dong khang cac khang
nguyén khdi u, nhu trastruzumab va rituximab; va cac vacxin ung thu, cac vacxin nay

gy ra d4p tng mién dich doi véi cac khoi u.
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Ngoai ra, thubc huéng dich phén tit ma can thiép bang cac phan tir ddc hiéu lién
quan dén su phat trién va tién tridn cua khéi u bao gém thudc e ché yéu t6 tang
truéng biéu bi (EGF), yéu t6 ting trudng chuyén dang-alpha (TGF.), TGFp, heregulin,
yéu t6 tang truéng gidng insulin (IGF), yéu td ting trudng nguyén bao soi (FGF), yéu
td tang trudng té bao simg (KGF), yéu td kich thich tao cum (CSF), erythropoietin
(EPO), interleukin-2 (IL-2), yéu tb ting truong than kinh (NGF), yéu td ting truong
ngudn gde tir tidu cau (PDGF), yéu td ting trudng té bao gan (HGF), yéu tb ting
truéng ndi mdé mach mau (VEGF), angiopoietin, thu thé yéu td ting truéng biéu bi
(EGFR), thy thé yéu t5 tang truéng biéu bi & ngudi 2 (HER2), HER4, thy thé yéu t6
tang trudng gidng insulin 1 (IGFIR), IGF2R, thu thé yéu td ting truéng nguyén bao
soi 1 (FGFIR), FGF2R, FGF3R, FGF4R, thu thé yéu t6 ting truéng ndi md mach mau
(VEGFR), tyrosin kinaza c6 cac vung gidng globulin mién dich va ving gidng yéu t6
ting trudng biéu bi 2 (Tie-2), thu thd yéu td ting trudng ngudn gbe tir tiéu cau
(PDGFR), Abl, Ber-Abl, Raf, tyrosin kinaza giéng FMS 3 (FLT3), c-Kit, Src, protein
kinaza ¢ (PKC), kinaza thu thé tropomyosin (Trk), Ret, dich dong vét co vu cua
rapamycin (mTOR), Aurora kinaza, kinaza gidng polo (PLK), protein kinaza kich hoat
b&i chét gian phan (MAPK), yéu t6 chuyén dich trung md - biéu md (c-MET), kinaza
phu thudc xyclin (CDK), Akt, cac kinaza duogc didu hoa bai tin hiéu ngoai bao (ERK),
poly(ADP) riboza polymeraza (PARP) va tac nhan tuong tu.

Thudc huéng dich phén tir dic hi¢u bao gbm thubc diéu bién thu thé estrogen
chon loc, nhu tamoxifen, toremifen, fulvestrant va raloxifen; cac khang androgen, nhu
bicalutamit, nilutamit, megestrol va flutamit; va thudc e ché aromataza, nhu
exemestan, anastrozol va letrozol. Thudc huéng dich phan tir dac hiéu khac bao gbm
cac thubc uc ché din truyén tin hiéu, nhu imatinib, dasatinib, nilotinib, trastuzumab,
gefitinib, erlotinib, cetuximab, lapatinib, panitumumab va temsirolimus; cac thudc cam
ung t& bao chét theo 14p trinh, nhu bortezomib; cac tac nhan ngin chin sy tao mach,
nhu bevacizumab, sorafenib va sunitinib; cac tic nhén trg gitp cho cac té bao hity bo
su pha huy hé mién dich, nhu rituximab va alemtuzumab; va cac khang thé don dong
cung cdp cac phan tir doc tinh dén té bao ung thu, nhu gemtuzumab ozogamicin,

tositumomab, 13 1I-tositumoab va ibritumomab tiuxetan.
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Hoat tinh sinh hoc

Hoat tinh cia céc hop chit 1am thudc e ché BTK c6 thé dugc x4c dinh bang
nhiéu phuong phép, bao gdm cac phuong phép in vitro va in vivo. Thit nghiém in vitro
sau d4nh gid v& kha ning cia hop chit thir nghiém trong viéc Grc ché qua trinh
phosphoryl hoéa qua trung gian bodi BTK cta nén danh diu biang FAM, 5-FAM-
EEPLYWSFPAKKK-NH,.

BTK tinh khiét c6 thé thu dugc nhu sau (dong vo tinh SBVC-1603_9P dugc su
dung). Trinhg tv cADN ma héa cac gbc tir 382 dén 659 ctia BTK ngudi dugc tach
dong vao trong vecto pSXB4. Cau triic ndy tao ra sy dung hop dich ma bén trong
khung v6i protein Glutathion-S-Transferaza (GST) dé sir dung trong tinh ché 4i luc.
Protein dung hop dan xuét tir ciu tric ndy chira trinh tu nhan dang proteaza dé giai
phong BTK tir thé ai lyc GST. Nguyén li€u baculovirut hi¢u gia cao, dugc tao ra nho
stt dung hé Bac-to-Bac® (Invitrogen), dugc sit dung dé bidu hién protein tai t6 hop
trong cac té bao Spodoptera frugiperda Sf9 trong cac tii Wave thé tich 10L. Protein
tai td hop duoc tach tir cac phan chiét té bao biang cach cdy chuyén trén Glutathion
Sepharoza 4B (GE Healthcare) va phin BTK dugc giai phong tir thé 4i lyc GST thong
qua viéc xir Iy bing men PreScission proteaza. Protein téi t8 hop BTK dugc tinh ché
thém bang phuong phap séc ky loai trir kich thuéc (HiLoad 16/60 Superdex 200, GE
Healthcare) trong dung dich dém chtra 20mM Hepes (pH 7,4), 50mM NaCl, 10mM
MgCl,, 0,25mM TCEP va 0,1mM EDTA. Db tinh khiét ciia phin dugc danh gia bing
phuong phap SDS PAGE va céc phin protein dinh diém duogc gdp chung lai va dugce
cd nho st dung céc thiét bi loc ly tim Amicon Ultra-15 (Millipore).

Céc dic tinh trc ché cta cac hop chét lién quan dén BTK dugc xac dinh nho st
dung dinh dang dia 384 16 mau den trong hé dung dich dém chita 50mM Hepes,
10mM NaCl, 10mM MgCl,, 0,2mM EDTA, Brij35® 0,01%, ImM DTT va 0,1mg/mL
BSA & do pH 7.3. Hop chét thir nghiém dugc diéu ché trong DMSO st dung cac dung
dich pha lodng hang loat 2 1an cho 11 diém dit liéu, cac dung dich pha loing ndy dugc
b sung vao dung dich dém sao cho mdi mot dung dich pha lodng chira DMSO 3%. bé
khoi dau thir nghiém, SpL ctia 3uM SFAM-EEPLYWSFPAKKK-NH, (trong dung
dich dém), 5pL hop chét thir nghiém pha lodng (DMSO 3% trong dung dich dém) va
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5uL ctia 9nM BTK va 150uM ATP trong dung dich dém duoc két hop vao trong mdi
mdt 15. Hn hop phan tmg duge u & nhiét do trong phong trong thoi gian 60 phut va
sau d6 dwoc lam dimg bing cach bd sung 25uL 50mM EDTA. DPé dinh lugng nén
danh ddu huynh quang va san phim sau phan Ung, dia thir nghi¢m dwogc nap 1€n
Caliper LC-3000, dung cu ndy xéc dinh ty 18 % chuyén ddi bing phuong phép tach
dua vao k§ thuét vi long. Céc gié tri ICso twong ng dugc tinh toan bing cich v&
duong cong phi tuyén tinh v& cac ndng d6 hop chét va ty 18 % uc ché theo phuong
trinh ICso chuén va duoc thong bao 1 pICso, tirc 12 -log(ICs0), trong d6 ICso 12 ndng dd

mol tai mic tc ché 50%.
Vi du thwe hién sang ché

Céc vi du sau du dinh d& minh hoa va khong lam han ché va thé hién cac

phuong 4n cu thé cua sang ché nay.

Phd cong hudng tir (NMR) hat nhan 'H thu dugc dbi véi nhidu hop chét trong
cac vi du sau. Céac dich chuyén héa hoc dic trung (8) dugc dua ra theo phﬁn tri€u so
v6i tetrametylsilan st dung céc thudt ngir viét tit theo quy udce dé goi tén cac dinh
diém chinh, bao gdm s (vach don), d (vach doi), t (vach ba), q (vach bdn), m (da vach)
va br (vach rong). Cac thuét ngit viét tit sau dugc sir dung cho cac dung mdi thong
thuong: CDCIls (deuterocloroform), DMSO-ds (deuterodimetylsulfoxit), CDs;OD
(deuterometanol), CD3CN (deuteroaxetonitril) va THF-ds (deuterotetrahydrofuran).
Phd khéi (M+H) dugc ghi nhd sit dung phuong phép ion héa bing phun dién (ESI-
MS) hoiic ion héa héa hoc tai 4p sudt khi quyén (APCI-MS).

Trudng hop dugce chi 18, cac san phém ctia mot sb vi du didu ché va vi du duoc
tinh ché bing phuong phap HPLC khdi phat boi khéi lwong (Bom: Waters™ 2525;
MS: ZQ™; Phin mém: MassLynx™), phuong phéap séc ky nhanh hogc phuong phap
sic ky 16p mong didu ché (TLC). Phuong phép séc ky pha dao t6t hon dugc tién hanh
thyc hién trén cot (vi dy, cdt Gemini™ Spm C18 110A, Axia™, 30 x 75mm, 5pum)
trong diéu kién axit (“phuong thirc axit™) rira giai bang ACN va cac pha nuéc dong lan
lugt chira axit trifloaxetic (TFA) 0,035% va 0,05%, hodc trong diéu kién bazo

(“phuong thic bazo™) rira giai bang nuéc va cac pha dong nudc/axetonitril ty 1€ 20/80
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(thé tich/thé tich), c4 hai déu chira 10mM NH4HCOs. Phuong phap TLC didu ché t6t
hon duge tién hanh thuc hién trén cac ban silicagel 60 Fass. Sau khi tach phan lap bing
phuong phép sc ky, dung méi duoc loai bd va san pham thu duge bang cach siy kho
trong thibt bi bay hoi ly tAm (vi du, GeneVac™), thiét bi bay hoi kiéu quay, binh chan
khong, v.v.. phén ung trong mdi trudong Khi quyén tro (vi dy, nito) hodc khi quyén
phan tmg (vi du, Hz) tét hon dugc tién hanh thyc hién tai 4p sudt khoang 1 atmdtphe
(14,7 psi).

Vi du diéu ché xlI: (R)—3-(1-Cnyrolidin-.?-yloxy)isoquinolin—3-yl)-]H—1,2,4-triazol—
5(4H)-on

N
X
N
o) 0O
CH
\CN’QO/%C?%

CHs
HOn hop cua (R)-tert-butyl 3-hydroxypyrolidin-1-cacboxylat  (496mg,
2,65mmol) trong NMP (4mL) & nhi¢t do 0°C dwgc xir Iy bang NaH (106mg,
2,65mmol) va khudy trong thoi gian 1 gid. Tiép theo, 1-cloisoquinolin-3-cacbonitril
(500mg, 2,65mmol) dugc bd sung vao d6 va khuAy hdn hop phén tmg & nhiét do trong
phong trong thoi gian 15 phut va sau d6, gia nhiét ¢ nhiét do 140°C trong thoi gian 15
phtt trong 10 phan g vi séng. Hon hop phan tng tho chira hgp chit néu & phan &

muc dugc st dung truc tiép trong buéc tiép theo.

Buéc B: (R)-tert-butyl 3-((3-(5—0x0-4,5-a’ihydro-IH-],2,4-triazol-3-yl)isoquinolin-]-
yl)oxy)pyrolidin-1-cacboxylat
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N-NH
I\FO

N

H

|\
N

o) O
A8,
CH,

B6 sung etyl hydrazincacboxylat (1,104g, 10,60mmol) vao (R)-tert-butyl 3-((3-
xyanoisoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat tho. Hbén hop phén tng dugc gia
nhiét t6i nhiét dd 175°C trong thoi gian qua dém va sau d6, 1am lanh va pha lodng
bang EtOAc. Rira pha hitu co bang nuéc mudi, 1am kho biang Na,SO4 va cb dic dé tao
ra hop chit néu & phan d& muc, hop chét nay dugc st dung truc tiép trong budc tiép
theo.

Buée C: (R)-3-(1-(pyrolidin-3-yloxy)isoquinolin-3-yl)-1H-1,2, 4-triazol-5(4H)-on

B sung luong tdi thiéu cia NMP va TFA (2mL) vao (R)-tert-butyl 3-((3-(5-
0x0-4,5-dihydro-1H-1,2,4-triazol-3-yDisoquinolin-1 -yl)oxy)pyrolidin-1-cacboxylat
thd. Khudy dung dich & nhiét @ trong phong trong thoi gian 10 phut va co dac. San
phim thd dugc tinh ché bing phuong phap HPLC didu ché, rira giai bang gradient
gdm tir 15 dén 22% ACN trong nuée (phuong thirc axit) dé tao ra hop chit néu & phén
d& muc (229mg, 29% qua 3 budc).

Vi du diéu ché x2: (S)-tert-butyl 3-((3-xyanoisoquinolin-1 -yl)amino)pyrolidin-1-
cacboxylat

0]
HNI“CN /@st
O CH3
CHj
Hon hgp cua (S)-tert-butyl 3-aminopyrolidin-1-cacboxylat  (434mg,
2,333mmol) trong NMP (2,5mL) & nhiét do 0°C duge xu Iy bang NaH (93mg,
2,333mmol) va khudy trong thoi gian 1 gio. Tiép theo, 1-cloisoquinolin-3-cacbonitril

(400mg, 2,121mmol) dugc bd sung vao d6 va khudy hén hop phan tng & nhi¢t do
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trong phong trong thdi gian 15 phut va sau d6, gia nhiét ¢ nhiét do 140°C trong thoi
gian 15 phut trong 10 phin Ung vi song. Hon hop phan tng thd chira hop chit néu &
phin d& muc dwoc sir dung khong cén tinh ché thém. ESI-MS m/z [M+H]" 339,4.
Vi du didu ché x3: (8)-3-(1-(pyrolidin-3-ylamino)isoquinolin-3-yl)-1H-1,2, 4-triazol-
5(4H)-on

N-NH

I\FO
N
H

|\
_N

HN,,
(:>NH

Buéc A: (S)-tert-butyl 3—((3-(5-0xo-4,5-a’ihydro—1H—],2,4-triazol—3—yl)isoquinolin—]-
yl)amino)pyrolidin-1-cacboxylat

/ \FO
(Y W
_N
HN, 0
’ CHs
[\/N/(o CHj

B4 sung NMP (2mL) va etyl hydrazincacboxylat (883meg, 8,484mmol) viao hdn
hop phan tGng tho chia (S)-terz-butyl 3-((3-xyanoisoquinolin-1-yl)amino)pyrolidin-1-
cacboxylat (717mg). Hbn hop phan ung dugc gia nhiét t6i nhi¢t do 175°C trong thoi
gian qua dém va sau do, lam lanh, pha loang bang EtOAc va rira bang NH4CI nude.
Lép hitu co dugce tach va cd dic @2 tao ra hop chit néu & phin d& muc, hop chét nay
dugc st dung truc tiép trong budc tiép theo.

Buée B: (S)-3-(1 -(pyrolidin-3-ylamino)isoquinolin-3-yl)-1H-1,2, 4-triazol-5(4H)-on

B sung DCM (3mL) va TFA (ImL) vao (S)-tert-butyl 3-((3-(5-0x0-4,5-
dihydro-lH-1,2,4-triazol-3-yl)isoquinolin-l-yl)amino)pyrolidin-l-cacboxylat th6. Hon
hop duogc khudy trong thoi gian 1 gid va cd ddc. San phim thd dugc tinh ché bang
phuong phap HPLC didu ché, rira giai bang gradient gbm tir 5 dén 30% ACN trong

nudc (phuong thirc axit) 3 tao ra hop chit néu & phén dé muc (8mg).
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Vi du diéu ché x4 1-(bromometyl)isoquinolin-3-cacbonitril

Budéc A: Metyl isoquinolin-1-cacboxylat

|\
_N

S
CHs,

Bd sung axit sulfuric dic (15mL) vao dung dich cua axit isoquinolin-1-
cacboxylic (10g, 57,74mmol) trong MeOH (150mL) & nhiét d6 0°C. Lam 4m hon hop
t6i nhiét 6 65°C va khudy & nhiét do 65°C trong thoi gian 24 gio. Sau khi lam mat
xubng nhiét do trong phong, hdn hop phan tng dugc phén thanh DCM va nuée
NaHCO3 bdo hoa. Lép hitu co duge tach va lam kho bang NaSO4 va lam bay hoi
dung moi trong diéu kién 4p sudt giam 8 tao ra hop chit néu & phan d& muyc 14 du

mau vang (11,2g, 100%). ESI-MS m/z [M+H]" 188.
Buée B: 1-(metoxycacbonyl)isoquinolin 2-oxit

7

N*
NS o

o
CHg

Bé sung axit 3-cloperoxybenzoic (15,58, 89,7mmol) vao huyén phil cia metyl
isoquinolin-1-cacboxylat (11,2g, 59,8mmol) trong DCM (150mL) & nhiét ¢ 0°C. Lam
Am hdn hop t6i nhiét do trong phong va khudy & nhiét o trong phong trong thoi gian
24 gid. Lam dung phan Gng bang nuéc NaHCOs bdo hoa va chiét hdn hop bang DCM.
Lép hitu co dugc tach va lam khd bang Na,SO4 va lam bay hoi dung mdi trong didu
kién 4p suét giam. San phim thd dugce tinh ché bing phuong phap sic ky silicagel, rira
giai bing ete diu mé va EtOAc (1:1) @ tao ra hop chit néu & phan @ muc 14 chit rin

mau tring (9,5g, 78%). ESI-MS m/z [M+H]" 204.
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Buée C: Metyl 3-cloisoquinolin-1-cacboxylat

79
CHs3
Hon hop cia 1-(metoxycacbonyl)isoquinolin 2-oxit (9,5g, 46,75mmol) va
POCl; (50mL) dugc gia nhiét t6i nhiét dd 100°C trong thoi gian 4 gid. Sau d6, lam
méat hdn hop phan g va cd déc va san phim tho duge tinh ché bang phuong phap sic
ky silicagel, rira giai bing ete diu mo va EtOAc (15:1) dé tao ra hop chit néu & phan
d8 muc 12 chit rin mau tring (5,1g, 49%). ESI-MS m/z [M+H]" 222.

Buée D: (3-cloisoquinolin-1-yl)metanol

OH

B& sung NaBH; (2,17g, 57,5mmol) vao dung dich cia metyl 3-cloisoquinolin-
1-cacboxylat (5,1g, 23,0mmol) trong MeOH (50mL). Khuiy hén hop phan tmg & nhiét
d6 trong phong trong thoi gian 2 gio. Lam dung phéan Ung bang dung dich nuwéc NH4Cl
bio hoa va chiét hdn hop bing EtOAc. Lép hitu co dugce tach va lam khd bang NazSO4
va 1am bay hoi dung mo6i trong diéu kién 4p suét giam d& tao ra hop chitnéu & phan dé

muc 13 chét rén mau vang (3,94g, 88%). ESI-MS m/z [M+H]" 194.

Buéc E: 1 -(hydroxymelyl)isoquinolin—3-cacbonitril

OH

Huyén phu cua (3-cloisoquinolin-1-yl)metanol (1,0g, 5,17mmol), k&m xyanua
(672mg, 5,68mmol), Pdx(dba)s (190mg, 0,21mmol), XPhos (241mg, 0,52mmol) trong
DMF (15mL) dugc gia nhiét téi nhiét do 150°C trong thoi gian 1 gid trong moi truong
khi quyén nito trong 10 phan tng vi song. Sau d6, pha lodng hdn hop phén Gng bang
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nuée va chit bing EtOAc. Lép hitu co dugc tich va 1am kho bing NazSO4 va lam bay
hoi dung mdi trong didu kién 4p suét giam. San phim tho dugc tinh ché bing phuong
phép séc ky silicagel, rira giai bing ete ddu mé va EtOAc (4:1) @ tao ra hop chat néu
& phin d& muc 12 chit rin mau vang (330mg, 34%). ESI-MS m/z [M+H]" 185,1.
Buéc F: 1-(bromometyl)isoquinolin-3-cacbonitril

Huyén phi ctia 1-(hydroxymetyl)isoquinolin-3-cacbonitril (0,150g, 0,8 14mmol)
trong THF (0,8mL) va dugc xit Iy bang PBr3 (0,814mL, 0,814mmol). Khuly hdn hop
phan g & nhiét d trong phong trong thoi gian 2 gio, sau do, rot 1én nudc da va trung
hoa bang dung dich nugc NaHCO3 bado hoa. Lam 4m hon hop t6i nhiét do trong phong
va chiét bing EtOAc (20mL). Pha hitu co duge tich, 1am kho bang MgSO4, loc va ¢
dic trong chan khong dé tao ra hop chét néu & phan d& muc 14 chit rdn mau vang. San
phim thd duge 1am kho trong didu kién chan khong cao va dugc sir dung khong can

tinh ché thém (0,15g, 75%). ESI-MS m/z [M+H]" 247.5.

Vi du diéu ché x5: 1-clo-8-floisoquinolin-3-cacbonitril

_N
o
_N
F Cl
Buéc A: metyl 2-bromo-6-flobenzoat

Br O
_CH
o

F

Bé sung timg giot metyl iodua (51,83g, 0,365mol) vao dung dich axit 2-bromo-
6-flobenzoic (50g, 0,229mol) va kali cacbonat (31,6g, 0,229mol) trong N,N-
dimetylformamit (250mL) trong thoi gian 30 phut. Khudy hdn hgp phan ung & nhiét
d6 trong phong trong thoi gian 3,5 gid. Pha loéng hdn hop tao ra bang nudec (500mL)
va chiét bang FtOAc (3 x 300mL). Lép hitu co két hop duogc rira bang dung dich nudc
HCI 1M (100mL), 1am khé bang khan Naz8Os, loc va cb dic trong didu kién 4p suét
giam dé tao ra hop chét néu & phan d& muc (53g, 99,7%).
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Buéc B: metyl 2-flo-6-vinylbenzoat

~CH;
o,
F O

B4 sung Pd(dppHCL> (5g, 6,84mmol) va natri cacbonat (69g, 0,684mol) vao
dung dich cua metyl 2-bromo-6-flobenzoat (53g, 0,228mol) va kali triflo(vinyl)borat
(33,63g, 0,251mol) trong dioxan va H20 (ty 1€ 3:1, 600mL) & nhiét do trong phong.
Hdn hop phan tng dugc gia nhiét téi nhiét 46 100°C trong thoi gian 12 gid trong moi
treong khi quyén nito. Hon hop duge cd dic trong chan khong, pha lodng bang nuéc
va chiét bing EtOAc (3 x 200mL). Lép hitu co két hop dugc rira bing nudéc mubi, 1am
kho bing khan NaxCO3, loc va ¢ dic. San phim tho dugc tinh ché bing phuong phap
sic ky cot, rira giai bang gradient gdm EtOAc (1-100%) va PE 8 tao ra hop chét néu
] phén d& muc (31,4g, 76,5%). IH NMR (400 MHz, CDCls) & ppm 7,45-7,36 (m, 2H),
7,03-7,02 (m, 1H), 6,88-6,81 (m, 1H), 5,77-5,73 (m, 1H), 5,41-5,39 (d, J=10,8 Hz,
1H), 3,95(s, 3H).

Buéc C: metyl 2-flo-6-formylbenzoat

Théi Os vao trong dung dich cia metyl 2-flo-6-vinylbenzoat (31g, 0,172mol)
trong diclometan khd (300mL) & nhiét 46 -78°C trong thoi gian 30 phut. Tiép theo,
thdi khi nito vao trong dung dich cho t6i khi dung dich tro nén khong mau.
Dimetylsulfan (84,13g, 1,36mol) dugc bd sung timg giot vao dung dich, sau d6 lam
4m dung dich lén t6i nhiét do trong phong va khudy trong thoi gian 2 gio. Sau do, rira
hdn hop bing nuéc (30mL) va chiét bing DCM (3 x 300mL). Lép htru co két hop
duoc 1am kho bang NaySO4 va cd dic. San phim tho dugc tinh ché bang phwong phap
sic ky cot, rira giai bing gradient gdbm EtOAc (10-100%) va PE 8 tao ra hop chét néu
& phin d& muc (21g, 67%). '"H NMR (400 MHz, CDCls) & ppm 10,01 (s, 1H), 7,65
7,63 (d, J=7,6 Hz, 1H), 7,56-7,53 (dd, Ji=5,2 Hz, J-=8,0 Hz, 1H), 7,35-7,30 (t, J=8,4
Hz, 1H), 3,94 (s, 3H).
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Buéc D: (Z)-metyl 2-flo-6-((5-oxo-2-phenyloxazol-4(5H)-yliden)metyl) benzoat

Budc nay duge tién hanh trong 5 mé riéng biét. béi v6i mdi mdt mé, dung dich
ctia metyl 2-flo-6-formylbenzoat (3g, 16,5mmol), axit 2-benzamidoaxetic (3,6,
20mmol) va natri axetat (1,62g, 19,7mmol) trong anhydrit axetic (30 mL ) dugc gia
nhiét t6i nhiét d6 100°C trong 16 phan tng vi séng (100W, 150psi) trong moi truong
khi quyén nito trong thoi gian 2 gio. Pha loang hdn hop phan ung bang EtOAc
(100mL) va rira bang dung dich nuéc Na,COs bédo hoa. Lép hitu co két hop duge co
dic trong chan khong dé tao ra hop chit néu & phﬁn dé muc 13 chit rén mau nau, chit

rén ndy dugc sit dung khong cin tinh ché thém (15 g). ESI-MS m/z [M+H]" 326,2.

Buéc E: metyl 8-flo-1 -oxo0-1,2-dihydroisoquinolin-3-cacboxylat

o)

N O
NH

_CHj

F O

Dung dich cta (Z)-metyl 2-flo-6-((5-0x0-2-phenyloxazol-4(5 H)-yliden)metyl)
benzoat thd (15g) va kali hydroxit (2,58g, 46mmol) trong anhydrit axetic (150mL)
dugc gia nhiét toi nhiét @ 100°C trong thoi gian 2 gio. Dung mdi duoc loai bo trong
chan khong va phan con lai dugc pha lodng bang nuéc (30mL). Trung hoa h5n hop tao
ra bang dung dich nugec HCI 1M (100mL) va loc. Chét rén duoc 1am kho trong chan
khong dé tao ra axit 8-flo-1-ox0-1,2-dihydroisoquinolin-3-cacboxylic (4g, ESI-MS
m/z [M+H]* 208,0) ma hop chét nay duoc chuyén doi thanh metyl este nhu dugc md
ta dudi day. Phan dich loc dugc cd dic trong diéu kién 4p sudt giam dé tao ra san

phim tho ma san phim nay dugc tinh ché bing phuong phap sdc ky cot, rira giai bing
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gradient gdm EtOAc (30-100%) va PE dé tao ra mé thir nhit ctia hop chat néu & phin
@ muc (2g, 19,6%). ESI-MS m/z [M+H]* = 222,1.

B6 sung SOClL (20mL) vao dung dich cua axit 8-flo-1-ox0-1,2-
dihydroisoquinolin-3-cacboxylic (4g, 19,3mmol) trong MeOH (100mL) & nhiét dd
0°C. Khudy hdn hop phan tng & nhiét d0 trong phong trong thoi gian 30 phtt va sau
do, gia nhiét t6i nhiét do hdi luu trong thoi gian 5 gid. Sau do, co dic hdn hop phan
g trong chan khoéng. San phim tho dugce tinh ché bing phuong phép sic ky cot, rira
giai bang ete diu mé va etyl axetat (gradient gdbm PE/EtOAc = 1:1-1:2) dé tao ra mé
thir hai ctia hop chét néu & phin d& muc (3g, 80%). '"H NMR (400 MHz, DMSO-dj) 5
ppm 11,19 (s, 1H), 7,79-7,71 (m, 2H), 7,42-7,38 (m, 2H), 3,89 (s, 3H).

Buée F: 8-flo-1-oxo-1,2-dihydroisoquinolin-3-carboxamit

0

N NH,
NH

F O

B sung metyl 8-flo-1-ox0-1,2-dihydroisoquinolin-3-cacboxylat (5g, 15mmol)
vao0 binh chira NH3/MeOH (140mL). Binh dugc day kin va khudy dung dich & nhiét do
trong phong trong thoi gian 30 phit va sau do, gia nhiét tGi nhiét do hdi lvu trong thoi
gian 2 gio. Co dic hdn hgp phan g trong chan khong @8 tao ra hop chéit néu & phén
d& muc, hop chit nay duogc sir dung khong can tinh ché thém (5g, 85%). 'H NMR (400
MHz, DMSO-ds) & ppm 10,26 (s, 1H), 8,32 (s, 1H), 7,92 (s, 1H), 7,82-7,81 (m, 1H),
7,61-7,59 (d, J=8,0 Hz, 1H), 7,41-7,35 (m, 1H).

Budéc G: 1-clo-8-floisoquinolin-3-cacbonitril

Dung dich cua 8-flo-1-ox0-1,2-dihydroisoquinolin-3-carboxamit (5g, 5,5mmol)
trong POCl3 (46,23g) duoc gia nhiét t6i nhiét do hdi luu trong thoi gian 4 gid va sau
do, cd dic trong chan khong. San phim tho dugc tinh ché bang phuong phap sdc ky
cot, rira giai bang ete diu mo va etyl axetat (gradient gbm PE/EtOAc = 5:1-2:1) dé tao
ra hop chét néu & phin d& muc (3,2g, 35%). ESI-MS m/z [M+H]" 207.1.

Vi du diéu ché x6: 1,7-dicloisoquinolin-3-cacbonitril
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N
| A
Cl N
Cl
Buéc A: metyl 5-clo-2-vinylbenzoat
CH,
cl Osch,
0]

Huyén phi dugc khudy ctia metyl 2-bromo-5-clobenzoat (10g, 40,08mmol),
kali triflo(vinyl)borat (8,05g, 60,12mmol), Pd(dppf)Cl> (1,64, 2,0mmol) va natri
cacbonat (8,5g, 80,16mmol) trong dioxan (150mL) va nudc (15mL) dugc hdi luu
trong thoi gian 8 gi¢r trong moi truong khi quyén nito. Sau khi 1am mat xudng nhiét do
trong phong, hdn hgp dugc loc, ¢d dic va san phim thé dugc tinh ché bing phuong
phap sic ky cot, rira giai bing ete ddu mo va etyl axetat (gradient gdm PE/EtOAc =
100:1-50:1) d& tao ra hop chét néu & phan d& muc (31,4g, 76,4%). 'H NMR (400
MHz, CDCls) & ppm 7,80 (d, J=2,0 Hz, 1H), 7,45 (d, J=8,0 Hz, 1H), 7,31-7,39 (m,
2H), 5,57 (d, J=17,6 Hz, 1H), 5,31 (d, J=10,8 Hz, 1H), 3,83 (s, 3H).

Buéc B: metyl 5-clo-2-formylbenzoat

Théi Os; vao trong dung dich cta metyl 5-clo-2-vinylbenzoat (16,3g,
82,89mmol) trong DCM khd (250mL) & nhiét d6 -78°C trong thoi gian 30 phut. Tiép
theo, thdi khi nito vao trong dung dich cho t6i khi dung dich tré nén khdng mau.
Dimetylsulfan (10,3g, 165,79mmol) dugc bd sung ting giot vao d6. Lam 4m hdn hop
tao ra tGi nhiét do trong phong, khudy trong thoi gian 2 gid va co ddc. San pham thd
duoc tinh ché bing phuong phap séc ky cot silicagel, rira giai bing ete dau mo va etyl
axetat (PE/EtOAc=40:1) d tao ra hop chit néu & phin d& myc 1a chét rén mau tring
(10g, 60%). "H NMR (400 MHz, CDCl3) 8 ppm 10,52 (s, 1H), 7,89 (d, J/=2,0 Hz, 1H),
7,84 (d, J=8,0 Hz, 1H), 7,55 (dd, J=8,0 Hz va 2,0 Hz, 1H), 3,93 (s, 3H).
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Buée C: etyl 7-clo-1-oxo-1,2-dihydroisoquinolin-3-cacboxylat

0

Xy~ 07 CH;,
o NH

0

Bé sung dung dich ctia metyl 5-clo-2-formylbenzoat (5,0g, 25mmol) va etyl 2-
isoxyanoaxetat (2,85g, 25mmol) trong DMF (60mL) vao hdn hop duge khudy cua
NaH (1,81g, 30,3mmol) trong DMF (20mL) & nhi¢t d6 40°C trong thoi gian 20 phut.
Khuéy hdn hop phan tng & nhiét do 20°C trong thoi gian 2 gié. Do pH cla hdn hop
dugc hiéu chinh t6i 7,0 bing axit axetic (10%) va chiét hdn hop bing DCM (3 x
200mL). Céc 16p hitu co dwoc két hop, rira bing nuéc mudi (200mL), 1am khd bang
Na;SOs va co dic. San pham thd duge tinh ché bang phuong phap séc ky cot silicagel,
rira giai bang ete diu mo va etyl axetat (gradient gdm PE/EtOAc = 15:1-5:1) dé tao ra
hop chét néu & phin d& muc (2,0g, 31%). ESI-MS m/z [M+H]" 252,1.

Buéec D: 7-clo-1-oxo-1,2-dihydroisoquinolin-3-carboxamit

O
N NH,

cl NH

O

Etyl 7-clo-1-0x0-1,2-dihydroisoquinolin-3-cacboxylat  (580mg, 2,30mmol)
dugc hoa tan trong NHs/MeOH (4,0M, 15mL) va khudy hdn hgp phan tng ¢ nhigt do
trong phong trong thoi gian qua dém. Dung méi dugc loai bd trong chan khong. Rira
phan con lai thu duoc bang ete dAu mo va 1am kho dé tao ra hop chét néu & phén dé
muyc (200mg, 38%). ESI-MS m/z [M+H]" 223,1.

Budéc E: 1,7-dicloisoquinolin-3-cacbonitril

Dung dich cua 7-clo-1-0x0-1,2-dihydroisoquinolin-3-carboxamit  (550mg,
2,46mmol) trong POCl3 (10mL) dugc gia nhiét t6i nhiét do hdi luu trong thoi gian 6
gid. Sau d6, dung mdi duge loai bo trong chan khong va san phim tho dugc tinh ché
bing phuong phép sic ky cot, rira giai bing ete dau mo va etyl axetat (PE/EA=30:1)
d4 tao ra hop chit néu & phin d& muc (450mg, 81,8%). 'H NMR (400 MHz, CDCL;) 8
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ppm 8,35 (d, J=1,6 Hz, 1H), 8,02 (s, 1H), 7,85 (d, J=8,0 Hz, 1H), 7,80 (dd, J=1,6 Hz
va 8,0 Hz, 1H).

Vi du diéu ché x7: 1,8-dicloisoquinolin-3-cacbonitril

N
—
~
N
cl Cl
Buéc A: metyl 2-bromo-6-clobenzoat
Br
0]
Cl  O.
CH,

B4 sung metyl iodua (11,2g, 0,081mol) timg giot vao dung dich cla axit 2-
bromo-6-clobenzoic (9,5g, 0,041mol) va kali cacbonat (8,68, 0,061mol) trong N,N-
dimetylformamit (50mL) trong thoi gian 10 phut. Khuiy hdn hop phén ung ¢ nhiét do
trong phong trong thoi gian 3,5 gid va sau do, pha loang bang nuéc (500mL). Pha
nuée duge chibt bing EtOAc (3 x 300mL). Cac 16p hitu co dugc két hop, rira bing
dung dich nuéc HC1 IM (100mL), lam khd bang khan NazSOa, loc va cd dic trong
didu kién 4p sult giam dé tao ra hop chit néu & phan d& muc (10,0g, 99,4%). '"H NMR
(400 MHz, CDCl3) 8 ppm 7,413 (d, /=8 Hz, 1H), 7,29 (d, J=8 Hz, 1H), 7,137 (t, J=8
Hz, 1H), 3,9 (s, 3H).

Buéc B: metyl 2-clo-6-vinylbenzoat

~CH;
Och,
Ccl O
B4 sung Pd(dppf)Cl> (739mg, 0,906mmol) va natri cacbonat (6,4g, 0,06ﬁ101)
vao dung dich cua metyl 2-bromo-6-clobenzoat (7,5g, 0,03mol) va Kkali
triflo(vinyl)borat (6,07g, 0,045mol) trong dioxan va H,O (10:1, 100mL) & nhi¢t dd
trong phong. Hdn hop phan tng dugc gia nhiét t6i nhiét d§ 100°C trong thoi gian 12

gi® trong moi truong khi quyén nito. Sau do, cb dic hdn hop trong chan khong va pha
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lodng bing nuéc. Pha nude duogc chiét bing FtOAc (3 x 100mL). Cac 16p hitu co duge
két hop, ria bing nudc mubi, lam khd bang khan NayCOs, loc va c6 ddc. San phim
thod duoc tinh ché bang phuong phép sdc ky cot, rira giai bang gradient gdm EtOAc (0-
90%) va PE d& tao ra hop chét néu ¢ phan d& muc (6,7g, 85%). 'H NMR (400 MHz,
CDCl:) & ppm 7,39-7,41 (m, 1H), 7,22-7,26 (m, 2H), 6,55-6,62 (m, 1H), 5,68 (d,
J=17,2 Hz, 1H), 5,31 (d, J/=11,2 Hz, 1H).

Buéc C: metyl 2-clo-6-formylbenzoat

cl O

Théi O3 vao trong dung dich ciia metyl 2-clo-6-vinylbenzoat (6,7g, 34mmol)
trong DCM kho (100mL) & nhi¢t 4o -78°C trong thoi gian 30 phit. Tiép theo, thdi khi
nito vao trong dung dich cho t6i khi dung dich tré nén khdng mau. Dimetylsulfan
(4,3g, 68mmol) dugc bd sung timg giot vao d6 va lam Am hdn hop tao ra toi nhiét do
trong phong va khudy trong thoi gian 2 gio. Sau do, ra hdn hop phan tng bang nudc
(30mL) va chiét bing DCM (3 x 100mL). C4c 16p hitu co duge két hop, 1am kho bang
NaySO4 va ¢6 dic. San phim thé dugc tinh ché bing phuong phép sic ky cdt, rira gidi
bang gradient gdm EtOAc (0-90%) va PE d& tao ra hop chit néu & phan d& muc (3.8g,
56%). 'H NMR (400 MHz, CDCl3)  ppm 9,89 (s, 1H), 7,728 (d, J=7,2 Hz, 1H), 7,606
(d, J=8,0 Hz, 1H), 7,489 (t, J/=8,0 Hz, 1H), 3,95 (s, 3H).

Buée D: etyl 8-clo-1-oxo-1 ,2-dihydroisoquinolin-3-cacboxylat

0
X" 0" CH,
NH
Cl O

BS sung metyl 2-clo-6-formylbenzoat (2,7g, 13,6mmol) va etyl 2-
isoxyanoaxetat (1,55g, 13,6mmol) trong DMF (5mL) vao dung dich cta NaH
(652,8mg, 16,32mmol) trong DMF (20mL) & nhiét do 40°C trong thoi gian 20 phut.
Khudy hdn hop phén tng & nhiét do 20°C trong thoi gian 30 phut nita. Sau do, pha
loing hdn hop phan tmg bang EtOAc (100mL) va rira bing dung dich nudc Na,CO3
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bio hoa. Pha hitu co duoc b dic trong chan khong. San phim tho duge tinh ché bang
phuong phép sic ky cot, rira giai bing gradient gbm EtOAc (0-90%) va PE dé tao ra
hop chat néu & phan d& muc (0,5g, 15,6%). ESI-MS m/z [M+H]" 252,1.

Buée E: 8-clo-1-oxo-1,2-dihydroisoquinolin-3-carboxamit

)

N7 NH,
NH

cl O

Bb sung etyl 8-clo-1-ox0-1,2-dihydroisoquinolin-3-cacboxylat ~ (500mg,
1,99mmol) vao binh chira NHs/MeOH (10mL). Binh duoc day kin va khudy dung dich
thu dugc & nhiét do trong phong trong thoi gian 1 gio. Sau d6, cd dic hdn hop phan
rng trong chan khong dé tao ra hop chét néu & phin dé myc, hop chét nay dugc sir
dung khong cin tinh ché thém (0,5g, 98%). ESI-MS m/z [M+H]" 223,1.
Buéce F: 1,8-dicloisoquinolin-3-cacbonitril

Dung dich cua 8-clo-1-oxo-1,2-dihydroisoquinolin-3-carboxamit  (0,5g,
1,99mmol) trong POCl; (10mL) dugc gia nhiét t&i nhiét do hoi luu trong thoi gian 4
gi0. Sau do, cd dac hdn hop phan tng trong chan khong va san phim thd dugc tinh ché
bang phuong phap sic ky cot, rira giai bang ete dau mé va etyl axetat (gradient gbm
PE/EtOAc = 5:1-2:1) d& tao ra hop chét néu & phan dé muc (200mg, 40%). ESI-MS
m/z [M+H]" 223,1.

Vi du diéu ché x8: 1 —clo-8-metoxyisoquinolin-3-cacbonitril

. C
H3C ° !

Budc A: metyl 2-bromo-6-metoxybenzoat
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Bb sung K>COs (24,8g, 0,176mol) va CHsl (37g, 0,264mol) vao hdn hop cua
axit 2-bromo-6-metoxybenzoic (40g, 0,176mol) trong DMF (300mL). Khudy hdn hop
& nhiét do trong phong trong thoi gian qua dém. Lam dung phan ing bang dung dich
nuée HCl IM v chiét hdn hop bang EtOAc (3 x 300mL). Lam kho pha hiru co duoc
bang MgSOs4 va cd dic trong chan khong @8 tao ra hop chét néu & phén dé muc (41g,
99%).

Bu6c B: metyl 2-metoxy-6-vinylbenzoat

SCH,
O~ch,

H3,C’O °

B6 sung Pd(dppf)Cl2 (2,63g, 0,0036mol) va Na,CO; (25,4, 0,24mol) vao hdn
hop ciia metyl 2-bromo-6-metoxybenzoat (30g, 0,12mol) va kali triflo(vinyl)borat
(18g, 0,13mol) trong dioxan va H2O (ty 1& 5:1, 360mL) & nhiét d0 trong phong. Hén
hop phan tng dugc gia nhiét t6i nhiét d6 100°C trong thoi gian 12 gi¢ trong moi
truong khi quyén nito. Sau do, cd dic hdn hop trong chan khong, pha loéng bing nudc
va chiét bing EtOAc (3 x 100mL). Céc 16p hitu co duge két hop, rira bang nuée mudi,
1am kho bang khan NayCOs, loc va c6 déc. San phim tho dugc tinh ché bang phuong
phép sic ky cot, ria giai bang gradient gbm ete dau mo (1-2%) va EtOAc dé tao ra
hop chét néu & phin d& muc (22g, 95%). "H NMR (400 MHz, CDCls) 6 ppm 7,33 (t,J
—8.0 Hz, 1H), 7,18 (d, J=8,0 Hz, 1H), 6,85 (d, J=8,0 Hz, 1H), 6,67 (dd, J=11,0, 17,4
Hz, 1H), 5,75 (d, J=17,4 Hz, 1H), 5,35 (d, J=11,0 Hz, 1H), 3,93 (s, 3H), 3,84 (s, 3H);
ESI-MS m/z [M+H]* 193.

Budc C: metyl 2-formyl-6-metoxybenzoat

. Théi O3 vao trong dung dich cia metyl 2-metoxy-6-vinylbenzoat (22g,
0,11mol) trong DCM khan (400mL) & nhiét do -78°C trong thoi gian 30 phut. Tiép

theo, thdi khi nito vao trong dung dich cho téi khi dung dich tré nén khong mau.
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Dimetylsulfan (20mL) dugc bd sung timg giot vao d6 va lam 4m hdn hop tao ra téi
nhiét d0 trong phong va khudy trong thodi gian 2 gio. Hon hop dugc rira bing nudc
(30mL) va 16p nuéc duge chiét bing DCM (3 x 100mL). Céc 16p hitu co duge két
hop, 1am kho bing Na>SOs va ¢d ddc. San phim thd dugc tinh ché bang phuong phap
shc ky cot, rira giai bing gradient gbm EtOAc (0-90%) va PE dé tao ra hop chit néu &
phdn d& myc (11,8g, 53,6%). "H NMR (400 MHz, CDCls) & ppm 9,97 (s, 1H), 7,56 (¢,
J=8,0 Hz, 1H), 7,47 (d, J=8,0 Hz, 1H), 7,22 (d, J=8,0 Hz, 1H), 3,98 (s, 3H), 3,90 (s,
3H).

Buéc D: (Z)-metyl 2-metoxy-6-((5-oxo-2-phenyloxazol-4 (5H)-yliden)metyl)benzoat

B sung axit 2-benzamidoaxetic (1,77g, 9,88mmol) va NaOAc (810mg,
9,88mmol) vao dung dich cia metyl 2-formyl-6-metoxybenzoat (1,6g, 8,24mmol)
trong anhydrit axetic (10mL). Hn hop duge gia nhiét t6i nhigt 4o 100°C trong 16 phan
ng vi song. Chét hdn hop phan ng dugc phan thanh EtOAc (3 0mL) va H20 (50mL).
L&p hitu co dugc rira bang dung dich nudc NaCOs béo hoa (5 x 30mL), lam khd bang
Na;SO4 va cb dic dé tao ra hop chét néu & phin dé muc (7g). ESI-MS m/z [M+H]"

338,1.
Bude E: metyl 8-metoxy-1-oxo-1,2-dihydroisoquinolin-3 -cacboxylat
O
- ho-CHs
NH

H3C/O °

B sung KOH (2,1g, 37,35mmol) vao dung dich cta (Z)-metyl 2-metoxy-6-((5-
oxo-2-phenyloxazol-4(5H)-yliden)metyl)benzoat (4,2g, 12,45mmol) trong MeOH
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(50mL). Hon hop phan tmg duoc gia nhiét t6i nhiét do hdi lwu trong thoi gian 1 gid.
Sau d6, dung moi dugc loai bo va phﬁn con lai dugc phan thanh nuéc (30mL) va
EtOAc (20mL). Lép nuée duge chiét bang EtOAc (3 x 20mL). Céc 16p hitu co duge
két hop, co dic trong chin khong, higu chinh t6i do pH=3 bang dung dich HCl 4M
trong MeOH va cb dic. Chét rén mau nau tao ra dugc tinh ché bing phuong phép sic
ky cot, rira giai bang ete dau mo va etyl axetat (gradient gbdm PE/EtOAc = 5:1-1:1) dé
tao ra hop chit néu & phin d& muc (1g, 26,3% trong 2 bude). 'H NMR (400 MHz,
CDCLs) & ppm 8,55 (s, 1H), 7,58 (t, 1H, J=8,0 Hz), 7,12 (d, 1H, J=8,0 Hz), 6,97 (d,
1H, J=8,0Hz), 6,67 (s, 1H), 4,01 (s, 3H).

Buéc F: 8-metoxy-1-oxo-1,2-dihydroisoquinolin-3-carboxamit

0]

N NHz
NH

H3C’O °

B6 sung metyl 8-metoxy-1-oxo-1,2-dihydroisoquinolin-3-cacboxylat (800mg,
3,43mmol) vao binh chira NH3/MeOH (20mL). Binh dugc day kin va dung dich duoc
khudy & nhiét do 50°C trong thoi gian 16 gio. Sau do, co dic hdn hop phén Gng trong
chan khong dé tao ra hop chit néu & phan d& muc, hop chit ndy dugc sir dung khong
cAn tinh ché thém (800mg). 'H NMR (400 MHz, DMSO-ds) & ppm 8,22 (s, 1H), 7,80
(s, 1H), 7,66 (t, 1H, J=8,0 Hz), 7,19-7,22 (m, 2H), 7,09 (d, J=8,0 Hz, 1H), 3,85 (s,
3H); ESI-MS m/z [M+H]" 219.

Buée G: 1-clo-8-metoxyisoquinolin-3-cacbonitril

ung dich cua S—metoxy-l-oxo-1,2-dihydroisoquinolin-3-carboxamit (800mg,
3,66mmol) trong POC13(40mL) dugc gia nhiét toi nhiét d6 hdi luu trong thoi gian 1
gio. Sau do, co dac hdn hgp phan Gmg trong chan khong d8 tao ra hop chét néu & phan
d& muc (660mg, 82%). 'H NMR (400 MHz, CDCls) 8 ppm 7,98 (s, 1H), 7,78 (t, 1H,
J=8,0 Hz), 7,48 (d, 1H, J=8,0 Hz), 7,20(d, 1H, J=8,0 Hz), 4,05 (s, 3H); ESI-MS m/z
[M+H]" 219.
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Vidu 1: (R)-3-(1-((1 -metacryloylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H-1,2, 4-triazol-
5(4H)-on

N-NH

O\CN//gﬁCHz

Bb sung 2,6-dimetylpyridin (0,023mL, 0,202mmol) & nhiét do 0°C, tiép theo
bang metacryloyl clorua (21,10mg, 0,202mmol) vao dung dich cua (R)-3-(1-
(pyrolidin-3-yloxy)isoquinolin—3-yl)-1H-1,2,4-triazol-5(4H)-on (30mg, 0,101mmol)
trong DCM (3mL). Khudy hdn hop phan ung & nhiét d trong phong trong thoi gian
qua dém, thao tac nay din dén sy chuyén ddi mot chut nguyén liéu khoi dau. Sau do,
hdn hop phan ung dugc xir ly bing lugng du cla 2,6-dimetylpyridin va metacryloyl
clorua, dugc khudy trong thoi gian 30 phut va cd dc. Phén con lai dugc xt 1y bing
MeOH va san phim tho dugc tinh ché bang phuong phip HPLC didu ché, rira giai
bing gradient gbm tir 25 dén 45% ACN trong nuéc (phuong thirc axit) d8 tao ra mudi
TFA ciia hop chit néu & phin d& muc (6mg,16%). 'H NMR (400 MHz, DMSO-de)
(cac chét déng phin quay dugc quan sat) 5 ppm 1,83 (s, 1,5 H), 1,89 (s, 1,5H), 2,10-
2,75 (m, 2 H), 3,50-4,24 (m, 4 H), 5,10- 5,40 (m, 2 H), 6,14 (d, J/=12,38 Hz, 1 H),
7,62-7,70 (m, 1 H), 7,81 (t, J=7,58 Hz, 1 H), 7,98 (s, 1 H), 8,01 (d, /=8,08 Hz, 1 H),
8,11-8,22 (m, 1 H), 11,80 (s, 1 H), 12,04 (d, /=14,40 Hz, 1 H); ESI-MS m/z [M+H]"
366,5.

Vi du 2: (R)-3-(1-((1-acryloylpyrolidin-.?—yl)oxy)isoquinolin-3-yl)-]H-I,Z,4-triazol—
5(4H)-on
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B6 sung 2,6-dimetylpyridin (5,80pL, 0,050mmol) & nhiét do 0°C, tiép theo
bang acryloyl clorua (8,08puL, 0,100mmol) vao dung dich cua (R)-3-(1-(pyrolidin-3-
yloxy)isoquinolin-3-yl)-1H-1,2,4-triazol-5(4H)-on (11mg, 0,037mmol) trong DCM
(3mL). Khuiy hdn hop phan tng & nhiét do trong phong trong thoi gian qua dém, tao
ra chét rin mau tring. Céc chét rén dugc loc va siy kho dé tao ra hop chét néu & phén
dé& muc (4mg, 23%). 'H NMR (400 MHz, CD3CN) 8 ppm 2,22-2,51 (m, 2 H), 3,09-
3,17 (m, 1 H), 3,68-3,91 (m, 2 H), 3,94 (br s, 1 H), 4,06 (d, J=12,13 Hz, 1 H), 5,60-
5,76 (m, 1 H), 5,98 (br s, 1 H), 6,06 (br s, 1 H), 7,47-7,62 (m, 1 H), 7,62-7,74 (m, 1 H),
7,79 (d, J=7,58 Hz, 1 H), 7,92 (d, /=3,79 Hz, 1 H), 8,15 (d, J=8,08 Hz, 1 H); ESI-MS
m/z [M+H]" 352,0.

Vi du 3: (R,E)—3-(]-((1-(but—Z-enoyl)pyrolidin-3-yl)oxy)isoquinolin—S—yl)—]H—],Z,4—
triazol-5(4H)-on

_NH
/ 0
N
_N
o) O
ol

B& sung 2,6-dimetylpyridin (0,016mL, 0,136mmol) & nhiét d6 0°C, tiép theo
bang (E)-but-2-enoyl clorua (28,5mg, 0,273mmol) vao dung dich cta (R)-3-(1-
(pyrolidin-3-yloxy)isoquinolin—3-yl)—1H—1,2,4-triazol-5(4l—1)-on (30mg, 0,101mmol)
trong DCM (3mL). Khudy hdn hop phéan tng & nhi¢t d trong phong trong thoi gian
qua dém, thao tic nay din dén sy chuyén d6i mot chut nguyén liéu khdi dau. Sau do,
hén hop phéan tmg dugc xur ly bing lugng du cia 2,6-dimetylpyridin va (E)-but-2-
enoyl clorua, khudy trong thoi gian 30 phut va co dac. Lam ding phan Ung bing
MeOH va san phém thé dugc tinh ché bang phwong phap HPLC didu ché, rira giai
bang gradient gdm tir 25 dén 45% ACN trong nudc (phuong thirc axit) d tao ra mudi
TFA ciia hop chét néu & phan d& muc (10mg, 20%). 'H NMR (400 MHz, DMSO-d)
(cac chit ddng phan quay dugc quan sat) & ppm 1,81 (d, 1,52 Hz, 1,5H), 1,86 (d,
J=1,52 Hz,1,5H), 2,19-2,70 (m, 2 H), 3,59-4,11 (m, 4 H), 6,14 (m, 0,5 H), 6,22 (m, 0,5
H), 6,27 (dd, /~15,16 Hz, 1,77 Hz, 0,5 H), 6,37 (dd, J=15,16, 1,77 Hz, 0,5 H), 6,63-
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6,77 (m, 1 H), 7,61-7,70 (m, 1 H), 7,77-7,84 (m, 1 H), 7,99 (d, /=3,03 Hz, 1 H), 8,02
(d, J=9,09 Hz, 1 H), 8,16 (d, /~8,34 Hz, 1 H), 11,80 (brs, 1 H), 12,05 (d, /~4,04 Hz, 1
H); ESI-MS m/z [M+H]" 366,5.

Vi du 4: N—(]-(3-(5-0xo—4,5-a’ihydro-1H—],2,4—triazol—3-yl)isoquinolin-l-yl)pyrolidin-

3-ylacrylamit
N-NH
I o
(7 W
_N
N

l_: O
AN _
/CHZ

Buée A: tert-butyl (1-(3-xyanoisoquinolin-1 -yl)pyrolidin-3-yl)cacbamat

N
z

o

0
HN oL Ch

CHs

Hbn hgp cua 1-cloisoquinolin-3-cacbonitril (438mg, 2,322mmol), tert-butyl
pyrolidin-3-ylcacbamat (519mg, 2,79mmol) va EtN (0,653mL, 4,64mmol) trong
NMP (3mL) duge gia nhiét téi nhiét do 160°C trong thdi gian 30 phit trong 10 phan
ung vi song. Hdn hop phan tng tho chira hop chit néu & phéan dé& muc dugc st dung
truc tiép trong budc tiép theo.

Budéc B: 3-(1-(3-aminopyrolidin-1 “yl)isoquinolin-3-yl)-1H-1,2, 4-triazol-5(4H)-on
N-NH
/ \FO
| N
_N

NH,
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B6 sung etyl hydrazincacboxylat (242mg, 2,323mmol) trong NMP (5mL) vao
hdn hop phan Ung thd chira terz-butyl (1-(3-xyanoisoquinolin-1-yl)pyrolidin-3-
yl)cacbamat (786mg). Gia nhiét huyén phu thu dugc t6i nhiét @6 175°C trong thoi gian
qua dém va sau d6, 1am lanh, pha loang bang MeOH va loc. San phém tho duogc tinh
ché sir dung phuong phap HPLC khoi phat boi khéi lugng, ria giai bang gradient gdm
tr 20 dén 45% ACN trong nudc (phuong thirc axit). Cac phén chira sén phim dugc cd
dc dé tao ra hop chét néu & phn @& myc (117mg, 17,0% trong 2 budc). ESI-MS m/z
[M+H]" 297,5.

Buéc C: N-(1-(3-(5-oxo-4,5-dihydro-1H-1,2, 4-triazol-3-yl)isoquinolin-1-yl)pyrolidin-
3-yDacrylamit

bd sung 2,6-dimetylpyridin (0,023mL, 0,202mmol) & nhiét do 0°C, tiép theo
bang acryloyl clorua (0,033mL, 0,404mmol) vao dung dich cta terz-butyl (1-(3-(5-
ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl)isoquinolin-1 -yD)pyrolidin-3-yl)cacbamat
(80mg, 0,202mmol) trong DCM (3mL). Khuiy hdn hgp phan tng & nhiét do trong
phong trong thoi gian qua dém va sau d6 co dic va phan thanh EtOAc va nude. Lam
kho pha hitu co dugc bang Na;SOs, cb ddc va loc. San phim thd dugc tinh ché st
dung phuong phap HPLC khoi phat boi khdi lwgng, rira giai bang gradient gdm tr 15
dén 40% ACN trong nuéc (phuong thirc axit). Cac phén chua san phim dugc o dic
d& tao ra mudi TFA cia hop chit néu & phin dé muc (Img, 1,4%). IH NMR (400
MHz, CD30D) & ppm 3,45 (br s, 1 H), 3,61 (brs, 1 H), 3,85 (br s, 1 H), 4,03 (brs, 1
H), 4,13 (brs, 1 H), 4,28 (br s, 1 H), 4,58 (brs, 1 H), 5,67 (br s, 1 H), 6,27 (br s, 2 H),
7,56 (br s, 1 H), 7,66 (br s, 2 H), 7,82 (br s, 1 H), 8,33 (br s, 1 H); ESI-MS m/z
[M+H]" 351,4.

Vi du 5: (S)—3-(1-((]-acryloylpyroZidin-3—yl)oxy)isoquinolin-3-yl)-1H—],2,4-triazol—
5(4H)-on

N-NH
/ /\to
(Y
_N
0, O

N%;CHZ
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Butéc A: (S)-tert-butyl 3-((3-cloisoquinolin-1-yl)oxy)pyrolidin-1 -cacboxylat

N

Bb sung NaH (60%) (202mg, 5,05mmol) vao (S)-tert-butyl 3-hydroxypyrolidin-
1-cacboxylat (1,134g, 6,06mmol) trong NMP (10mL) & nhiét 4o 0°C. Hbn hop dugc
khudy trong thdi gian 5 phut va 1,3-dicloisoquinolin (1,000g, 5,05mmol) dugc bd sung
vao d6. Khudy hdn hop phan tmg 6 nhiét 4o trong phong trong thoi gian 5 phut va sau
do, gia nhiét & nhiét 49 135°C trong thoi gian 30 pht trong 10 phan g vi song. Hon
hop duge pha lodng bing nuéc (400mL) va chiét bang EtOAc (3 x 125mL). Céc 16p
hitu co duge két hop, rira b%mg nuéc mubi, 1lam khd b%mg NazS0s4, loc va co déc trong
chan khong. San phim thod dugce tinh ché bang phuong phép sic ky cot silic oxit, rira
giai bang gradient gdm tir 25 dén 50% EtOAc trong hexan @2 tao ra hop chét néu &
phin d& muc (5,29g, 75%). IH NMR (500 MHz, DMSO-ds) & ppm 1,40 (d, J=14,16
Hz, 9 H), 2,12-2,34 (m, 2 H), 3,42-3,58 (m, 3 H), 3,69 (td, J=12,33, 4,64 Hz, 1 H),
5,63-5,76 (m, 1 H), 7,59 (s, 1 H), 7,64 (ddd, J=8,30, 7,08, 1,22 Hz, 1 H), 7,81 (td,
J=7,57, 1,46 Hz, 1 H), 7,87-7,92 (m, 1 H), 8,11-8,19 (m, 1 H); ESI-MS m/z [M+H-
tert-butyl]" 293,5.

Buéc B: (S)-tert-butyl 3-((3-xyanoisoquinolin-1 -yl)oxy)pyrolidin-1-cacboxylat
X 2
N

On. P CH
CN/(O/%C?"‘%

CHs

Dung dich cuia (S)-tert-butyl 3-((3-cloisoquinolin-1-yl)oxy)pyrolidin-1-
cacboxylat (4,430g, 12,70mmol), k&m xyanua (2,980g, 25,40mmol) va Pd(PPhs)s
(1,468g, 1,27mmol) trong DMF (36,3mL) dugc gia nhiét téi nhiét 4o 160°C trong thoi
gian 20 phit trong 10 phan tmg vi séng. Hbn hop phan tmg dugc loc, pha loang bang
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nuéc (400mL) va chibt bing EtOAc (2 x 100mL). Cac 16p hitu co duge két hop, ria
bang nude mubi, 1am kho bing Na»SO4 va cd dic trong chan khong. San phim tho
duoc tinh ché bang phuong phép sic ky cot silic oxit @2 tao ra hop chét néu & phin dé
muc 12 chit rén mau tréng - vang nhat (3,570g, 83%). "H NMR (500 MHz, DMSO-dk)
8 ppm 1,40 (d, J=13,18 Hz, 9 H), 2,23 (d, J=11,23 Hz, 2 H), 3,42-3,59 (m, 3 H), 3,65-
3,75 (m, 1 H), 5,68-5,80 (m, 1 H), 7,82-7,89 (m, 1 H), 7,91-7,98 (m, 1 H), 8,06 (d,
J=8,79 Hz, 1 H), 8,21-8,30 (m, 2 H); ESI-MS m/z [M+H-tert-butyl]* 284,6.

Buéc C: (S)-tert-butyl 3-((3-(5—0x0-4,5-dihydr0-]H-],2,4—triazol—3-yl)isoquinolin—]-
yl)oxy)pyrolidin-1-cacboxylat

N-NH
/\RO

I _N
0, 0
O L,
CHs

(S)-tert-Butyl 3-((3-xyanoisoquinolin-1 -yl)oxy)pyrolidin-1-cacboxylat (4,670g,
13,76mmol), etyl hydrazincacboxylat (7,160g, 68,80mmol), DBU (1,037mL,
6,88mmol) va NMP (34,6mL) dugc tron két hop trong mot binh phin Gng ap suét cao
thé tich 200mL. Gia nhiét huyén phu thu dwoc t6i nhiét do 170°C trong thoi gian qua
dém va sau d6, lam mat xubng nhiét do trong phong. Nude da nghién dugc bb sung
vao d6 va hdn hop dugc khudy. Chét két tia mau vang duoc tap hop bang cach loc
chan khong, rua bang lugng nude bd sung va siy kho trong 10 chén khong & nhiét do
45°C trong thoi gian qua dém dé tao ra hop chit néu & phﬁn d& muc, hop chit nay
dugc sir dung trong budc tiép theo khong can tinh ché thém (5,47 g). 'H NMR (500
MHz, DMSO-ds) & ppm 1,33-1,51 (m, 9 H), 2,09-2,38 (m, 2 H), 3,39-3,60 (m, 3 H),
3,75 (dd, J=12,20, 4,88 Hz, 1 H), 6,03-6,22 (m, 1 H), 7,62-7,71 (m, 1 H), 7,81 (td,
J=7,57, 1,46 Hz, 1 H), 7,95-8,05 (m, 1 H), 8,11-8,29 (m, 2 H), 11,78 (s, 1 H), 12,03
(brs, 1 H).

Buée D: (S)-3-(1-(pyrolidin-3-yloxy)isoquinolin-3 -yl)-1H-1,2,4-triazol-5(4H)-on
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O,
CNH

B6 sung HC1 4M trong dioxan (13,76mL, 55,1mmol) vao trong binh thét cb day
tron thé tich 200mL duoc nap (S)-tert-butyl 3-((3-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-
3-yl)isoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat thd (5,47g) va dioxan (27,5mL).
Huy2n phit dugc khudy & nhiét do trong phong két hop gidm sat dinh ky bang HPLC.
Khi hoan thanh, hdn hop phan Gng dugc cd dic trong chan khong dé tao ra mudi HCl
ctia hop chét néu & phin d& myc & dang bt mau nau nhat, mot nay dugc sdy kho va st

dung khéng cn tinh ché thém. ESI-MS m/z [M+H]" 298,6.

Buoc E: (S)—3-(1-((1-acryloylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H-1,2,4—triazol—
5(4H)-on

Bb sung 2,6-dimetylpyridin (3,19mL, 27,4mmol) vao huyén phu cta (S)-3-(1-
(pyrolidin—3-yloxy)isoquinolin—3-yl)-lH-1,2,4-triazol-5(4H)-on hydroclorua (4,29g)
trong DCM (48,1mL). Khi lam lanh huyén phi xubng 0°C, acryloyl clorua (1,3mL,
15,9mmol) duoc bd sung ting giot vao do. Hbn hop phén tmg duge khudy trong thoi
gian 15 phut va lam 4m 1én nhiét d6 trong phong trong thoi gian 90 phut. Luong 2,6-
dimetylpyridin (1,68mL, 14,43mmol) va acryloyl clorua (0,469mL, 5,77mmol) khac
duoc bd sung vao d6 va hdn hop dugc khudy cho t6i khi HPLC chi rd 1a phan tng da
hoan thanh. San phim dugc tap hop bang cach loc chan khong, rira bang DCM va sy
kho dé tao ra hop chit néu & phan d& muc 1a chét rin mau vang nhat (1,929g, 39,9%
qua 3 budc). 1H NMR (500 MHz, DMSO-ds) 6 ppm 2,16-2,43 (m, 2 H), 3,58-3,73 (m,
1 H), 3,74-3,91 (m, 2 H), 4,10 (dd, J=11,72, 4,88 Hz, 1 H), 5,60-5,74 (m, 1 H), 6,10-
6,25 (m, 2 H), 6,53-6,73 (m, 1 H), 7,62-7,69 (m, 1 H), 7,77-7,85 (m, 1 H), 7,95-8,05
(m, 2 H), 8,17 (d, J=8,30 Hz, 1 H), 11,78 (s, LH), 12,03 (d, J=13,18 Hz, 1 H); ESI-MS
m/z [M+H]* 352,6.

Vi du 6: (S)—3—(1-(((1-acryloylpyrolidin-Z-yl)metyl)amino)isoquinolin—3-yl)-1H—I,2,4—
triazol-5(4H)-on
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Buéc A:  (S)-tert-butyl 2-(((3-xyanoisoquinolin-1-yl)amino)metyl)pyrolidin-1-

cacboxylat
N
~
_N
HN

Hon hop cua (S)-tert-butyl 2-(aminometyl)pyrolidin-1-cacboxylat (350mg,
1,750mmol) trong NMP (4mL) & nhiét do 0°C dugc xir Iy bing NaH (70,0mg,
1,750mmol) va khudy trong thoi gian 1 gio. Tiép theo, 1-cloisoquinolin-3-cacbonitril
(300mg, 1,591mmol) dugc bd sung vao d6 va khudy hén hop phan tmg & nhiét do
trong phong trong thoi gian 15 phut va sau d6, gia nhiét & nhiét o 140°C trong thoi
gian 15 phut trong 10 phan ung vi séng. Hon hop phéan tng tho chira hop chét néu &

phén d& muc duoc st dung truc tiép trong budc tiép theo.

Buéc B: (S)-tert-butyl 2—(((3-(5—oxo-4,5-dihydro-]H—],2,4-triazol—3-yl)isoquinolin—]-
yl)amino)metyl)pyrolidin-1-cacboxylat

-NH
[ /&o
S
LN
HN
0
CH,
N CHy

B4 sung etyl hydrazincacboxylat (0,663g, 6,3 6mmol) vao hdn hop phan Gng tho
chira (S)-tert-butyl 2-(((3-xyanoisoquinolin-1 -yl)amino)metyl)pyrolidin-1-cacboxylat
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(0,561g). Hon hop phan tng dugce gia nhiét t6i nhigt do 175°C trong thoi gian qua dém
va sau do, lam lanh, pha lodng bing EtOAc va ria bing dung dich nuéc NH4Cl bao
hoa. Lép nude va 16p hitu co duge tach riéng. Lép hitu co duge cb déc dé tao ra hop

chét néu & phan dé muc, hop chét nay dugc st dung tryc tiép trong budc tiép theo.

Buoc C: (S)—3-(1-(@yrolidin—Z—ylmetyl)amino)isoquz‘nolin-3-yl)-1H-],2,4-trz‘azol—
5(4H)-on

N-NH

I\FO
(T R
_N

B6 sung TFA (2mL) vao (S)-tert-butyl-2-(((3-(5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-y1)isoquinolin-1-yl)amino)metyl)pyrolidin-1-cacboxy1at thd (653mg) dugc
tao huyén phi trong DCM (3mL). Hon hop duoc khudy trong thoi gian 2 gio va sau
d6, cb dic. San pham duge tinh ché bing phuong phap HPLC diéu ché, rira giai bang
gradient gbm tir 5 dén 30% ACN trong nuGe (phuong thirc axit) 8 tao ra hop chét néu

¢ phan d¢ muc.

Buéc D: (S)-3-(1-(((1-acryloyLDyrolidin—Z-yl)melyl)amino)isoquinolin—3-yl)-]H-1,2,4-
triazol-5(4H)-on

B sung 2,6-dimetylpyridin (0,056mL, 0,483mmol) & nhiét do 0°C, tiép theo
bang acryloyl clorua (0,026mL, 0,322mmol) vao dung dich cua (S)-3-(1-((pyrolidin-2-
ylmetyl)amino)isoquinolin-3-yl)-1H—1,2,4-triazol-5(4H)-on (50mg, 0,161mmol) trong
DCM (3mL). Khudy hdn hop phan tng & nhiét do trong phong trong thoi gian 30 phut
va sau d6, cd dic trong chan khong. Phin con lai duoc két hop véi MeOH va san
phém duge tinh ché bing phuong phap HPLC diéu ché, rira giai bing gradient gdm tir
15 dén 40% ACN trong nudc (phuong thirc axit) dé tao ra mudi TFA cua hop chét néu
& phan d& muc (10mg, 17%). 'H NMR (400 MHz, CDsOD) & ppm 2,08-2,25 (m, 4 H),
3,53 (dd, J=13,64, 8,34 Hz, 1 H), 3,58-3,71 (m, 1 H), 3,79 (¢, J=8,34 Hz, 1 H), 4,12
(dd, /=13,39, 3,79 Hz, 1 H), 4,68 (br s, 1 H), 5,84 (d, J=9.85 Hz, 1 H), 6,50-6,61 (m, 1
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H), 6,61-6,72 (m, 1 H), 7,60-7,73 (m, 2 H), 7,78 (t, J=7,20 Hz, 1 H), 7,86 (d, /=783
Hz, 1 H), 8,20 (d, J=8,08 Hz, 1 H); ESI-MS m/z [M+H]" 365,5.

Vidu7: (S)-3-(1-((1 -acryloylpyrolidin-Z-yl)metoxy)isoquinolin-3-yl)-]H-],2,4—triazol—
5(4H)-on

Hon hop cua (S)-fert-butyl 2-(hydroxymetyl)pyrolidin-1-cacboxylat (222mg,
1,103mmol) trong NMP (4mL) & nhiét do 0°C dwoc xtt 1y bang Cs2COs (345mg,
1,060mmol) va khudy trong thoi gian 1 gio. Tiép theo, 1-cloisoquinolin-3-cacbonitril
(200mg, 1,060mmol) dugc bd sung vao d6 va khudy hén hgp phan tmg & nhi¢t do
trong phong trong thoi gian 15 phut va sau d6, gia nhiét & nhiét d6 140°C trong thoi
gian 15 phut trong 10 phén Gng vi song. Hon hop phan tng thd chira hop chét néu &

phén dé& muc duogc st dung truc tiép trong bude tiép theo.
Buéde B: (S)-tert-butyl 2-(((3-(5-0x0-4, 5-dihydro-1H-1,2,4-triazol-3-yl)isoquinolin-1-
yl)oxy)metyl)pyrolidin-1-cacboxylat
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B6 sung NMP (2mL), tiép theo bang etyl hydrazincacboxylat (0,663g,
6,36mmol) vao hdn hop phén tmg thd chira (S)-tert-buzyl 2-(((3-xyanoisoquinolin-1-
yl)oxy)metyl)pyrolidin-1-cacboxylat (0,562g). Hon hop phan ung dugc gia nhiét t6i
nhiét do 175°C trong thoi gian qua dém va sau do, lam lanh, pha lodng bang EtOAc va
rira bang nudc mudi. Lép hitu co dugc tach, 1am kho bing Na;SO4 va ¢ dic dé tao ra

hop chit néu & phan @& muc, hop chit nay dugc sir dung truc tiép trong budc tiép theo.

Buée C: (S)-3-(1 -(pyrolidin-2-ylmetoxy)isoquinolin-3-yl)-1H-1,2, 4-triazol-5(4H)-on

-NH
[ o
| AN N
N
o)

BS sung TFA (1mL) vao (S)-terz-butyl 2-(((3-(5-ox0-4,5-dihydro-1H-1,2,4-
triazol—3-yl)isoquinolin-1-yl)oxy)metyl)pyrolidin—l-cacboxylat thé dugc tao huyén
phu trong DCM (ImL). Hon hop duoc khudy trong thoi gian 10 phut va sau d6 c6 dac.
San phdm duoc tinh ché bing phuong phap HPLC didu ché, rira giai bang gradient
gbm tir 15 dén 22% ACN trong nu6e (phuong thirc axit) d8 tao ra hop chéit néu & phin
dé& muc.

Buéc D:  (S)-3-(1-((1 —acryloylpyrolidin—Z-yl)metoxy)isoquinolin—3-yl)-1H—], 2,4-
triazol-5(4H)-on

B4 sung 2,6-dimetylpyridin (0,056mL, 0,482mmol) & nhiét d6 0°C, tiép theo
bang acryloyl clorua (0,026mL, 0,321mmol) vao dung dich cua (S)-3-(1-(pyrolidin-2-
ylmetoxy)isoquinolin-3-y1)- 1H-1,2 A-triazol-5(4H)-on (50mg, 0,161 mmol) trong DCM
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(3mL). Khu4y hdn hgp phén tng ¢ nhiét d6 trong phong trong thoi gian 30 phut va sau
d6 ¢b dic. Phin con lai dwgc két hop véi MeOH va nuée va san pham duogc tinh ché
bing phuong phép HPLC didu ché, rira giai bing gradient gdm tir 30 dén 50% ACN
trong nudc (phuong thic axit) dé tao ra mudi TFA cua hop chit néu & phin dé muc
(14mg, 24%); ESI-MS nv/z [M+H]" 366,5.

Vi du 8: (S)-3-(]-((1—acryloyhayrolidin-&yl)amino)isoquinolin-S-yl)-lH—],2,4-triazol-
5(4H)-on
N-NH

/\FO
X N

_N

HN,, 0
N%/
C /CHZ

Bé sung 2,6-dimetylpyridin (9,40pL, 0,081mmol) ¢ nhiét do 0°C, tiép theo
bang acryloyl clorua (4,39pL, 0,054mmol) vao dung dich cua (S)-3-(1-(pyrolidin-3-
ylamino)isoquinolin-3-yl)- 1H-1,2,4-triazol-5(4H)-on (8mg, 0,027mmol) trong DCM
(3mL). Hon hop dugc khudy trong thoi gian 30 phut va c6 dic. Phan con lai duge phan
tan trong nudc va san phim dugc tinh ché bang phwong phap HPLC didu ché, rira giai
bang gradient gdm tir 5 dén 30% ACN trong nuéc (phuong thirc axit) @8 tao ra mudi
TFA ciia hop chit néu & phan d& muc (2mg, 21%). ESI-MS m/z [M+H]" 351,4.

Vidu9: (R)-3-(1-((1 -acryloylpyrolidin-2-yl)metoxy) isoquinolin-3-yl)-1H-1,2,4-triazol-
5(4H)-on

N-NH

| =0
| X N
~-N
o

)
GN&CHZ

Buéce A: (R)-tert-butyl 2-(((3-xyanoisoquinol in-1-yl)oxy)metyl)pyrolidin-1-cacboxylat
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Khudy hdn hgp cta (R)-fert-butyl 2-(hydroxymetyl)pyrolidin-1-cacboxylat
(444mg, 2,206mmol) va Cs2CO;3 (719mg, 2,206mmol) trong NMP (4mL) & nhiét do
0°C trong thoi gian 1 gio. Tiép theo, 1-cloisoquinolin-3-cacbonitril (400mg,
2,121mmol) duoc bd sung vao d6 va hdn hop phéan tmg dugc gia nhiét téi nhiét do
140°C trong thdi gian 15 phut trong 16 phén (mg vi séng. Luong Cs2COs3 khac (719mg,
2,206mmol) dugc bd sung vao d6. Gia nhiét hon hop phan tng t6i nhiét do 140°C
trong thoi gian 1 gio 8 tao ra hop chit néu & phan d& muc, hop chét nay dugc stt dung

truc tiép trong bude tiép theo.

Buéc B: (R)-tert-butyl 2-(((3-(5-0xo-4,5-dihya’ro-1H—1,2,4-triazol—3-yl)isoquinolin-]-
yl)oxy)metyl)pyrolidin-1-cacboxylat

Bd sung NMP (2mL) va etyl hydrazincacboxylat (0,883g, 8,48mmol) vao hdn
hop phdn ung tho  chia (R)-tert-butyl  2~(((3-xyanoisoquinolin-1-
yl)oxy)metyl)pyrolidin-1-cacboxylat (0,749 g). Hon hop phan tng dugc gia nhi¢t toi
nhiét do 175°C trong thoi gian qua dém va sau d6, 1am lanh, pha lodng bang EtOAc va
rira bang dung dich nu¢e NH4Cl bio hoa tiép theo bang nudc. Lép hitu co duge tich
va c6 dic dé tao ra hop chét néu & phén d& muc, hop chét nay dugc st dung khong can

tinh ché thém.

Bude C: (R)-3-(1 -(pyrolidin-2-ylmetoxy)isoquinolin-3-yl)-1H-1,2, 4-triazol-5(4H)-on
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B sung DCM (3mL), tiép theo bang TFA (2mL) vao (R)-tert-butyl 2-(((3-(5-
oxo0-4,5-dihydro-1H-1,2,4-triazol-3-yl)isoquinolin-1 -yl)oxy)metyl)pyrolidin-1-
cacboxylat tho. Khudy hdn hop & nhiét do trong phong trong thoi gian 2 gio va dung
mdi duoc loai b trong chan khong. San phim thd dugc tinh ché bang phuong phép
HPLC didu ché, rira giai bang gradient gdm tir 10 dén 25% ACN trong nuGe (phuong
thirc axit) dé tao ra hop chét néu & phan dé muc (10mg, 1,5% qua 3 budc). ESI-MS
m/z [M+H]" 312,4.

Buée D:  (R)-3-(I-((I-acryloylpyrolidin-2-yl)metoxy) isoquinolin-3-yl)-1H-1,2,4-
triazol-5(4H)-on

Bb sung 2,6-dimetylpyridin (0,011mL, 0,096mmol) & nhiét d6 0°C, tiép theo
bing acryloyl clorua (5,22uL, 0,064mmol) vao dung dich cua (R)-3-(1-(pyrolidin—2-
ylmetoxy)isoquinolin-3-yl)-1H—1,2,4-triazol-5(4H)-on (10mg, 0,032mmol) trong DCM
(3mL). Hon hop phan tmg dugc khudy trong thoi gian 30 phut. Sau d6, dung moi dugc
loai bo trong chan khong va phén con lai duge két hop véi MeOH va san phim dugc
tinh ché bing phuong phap HPLC diéu ché, rira gidi bang gradient gdm tir 35 dén 60%
ACN trong nudc (phuong thirc axit) dé tao ra mudi TFA cua hop chét néu & phan dé
muc (1,8mg, 15%). ESI-MS m/z [M+H]" 366,4.

Vi du 10: (S)-3—(1-((]-metacryloylpyrolidin-3—yl)amino)isoquinolin—S—yl)-]H—],2,4—
triazol-5(4H)-on
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Bd sung 2,6-dimetylpyridin (0,015mL, 0,132mmol) & nhiét d§ 0°C, tiép theo
bing metacryloyl clorua (6,88mg, 0,066mmol) vao dung dich cia (S)-3-(1-(pyrolidin-
3-ylamino)isoquinolin-3-y1)-1H-1,2,4-triazol-5(4H)-on  (13mg, 0,044mmol) trong
DCM (3mL). Khudy hdn hop phan tmg & nhiét do trong phong trong thdi gian qua
dém va sau d6 phan thanh nuéc va DCM. Pha hitu co dugc tach va cd dic trong chan
khong. San phém thd duoc tinh ché bing phuong phap HPLC diéu ché, rira giai bang
gradient gbm tir 20 dén 45% ACN trong nude (phuong thirc axit) dé tao ra mudi TFA
ctia hop chit néu & phin d& muc (0,5mg, 2%). ESI-MS m/z [M+H]" 3654

Vidu l1: (S)-3-(1-((1 -acryloylpyrolidin—S—yl)(metyl)amino)isoquinolin-S-yl)—IH-],2, 4-
triazol-5(4H)-on
N-NH
/

)=0

| X N
_N

0O
O
—=CH,

Buéc A: (S)-tert-butyl 3-((3-xyanoisoquinolin-1-yl) (metyl)amino)pyrolidin-1-cacboxylat

Bb sung NaH (27,8mg, 0,694mmol) va metyl iodua (0,052mL, 0,833mmol) vao
(S)-tert-butyl 3-((3-xyanoisoquinolin—l-yl)amino)pyrolidin-l-cacboxylat (235mg,
0,694mmol) trong DMF (6mL) & nhigt d§ 0°C. Hén hop phéan Gng duogc lam 4m lén
dén nhiét do trong phong két hop véi khudy trong thoi gian 2 gio va sau d6, pha loang
bang EtOAc va rira bang dung dich nudc NH4Cl, nude va nude mubi. Lép hiru co
duogc lam kho bang NazSOs, loc va ¢6 dic. Toluen (2 x 5mL) dugc bd sung vao do6 va
duoc loai bo trong chan khong dé tao ra hop chit néu & phan d& muc & dang chit cin

thd.
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Bucc B: (S)-tert-butyl 3-(metyl(3-(5-oxo-4, 5-dihydro-1H-1,2,4-triazol-3-
yl)isoquinolin-1-yl)amino)pyrolidin-1-cacboxylat

B sung etyl hydrazincacboxylat (0,289, 2,78mmol) vao (S)-tert-butyl 3-((3-
xyanoisoquinolin-1-yl)(metyl)amino)pyrolidin-l-cacboxylat tho (0,245g) trong NMP
(1mL). Hdn hop phan ing duge gia nhiét t6i nhiét @6 175°C trong thoi gian 2 ngay va
sau do, 1am lanh, pha loang bing EtOAc va rira bang dung dich nuéc NH4Cl. Pha hiru
co duogc tach, siy khd va co dic. San phdm thd dugc tinh ché bang phuong phéap

HPLC d8 tao ra hop chét néu & phan d& muc (91mg, 32% trong 2 budc).

Buéc  C: (S)-3-(1—(metyl@yrolia’in-3-yl)amino)isoquinolin-3-yl)-]H—1,2,4—triazol-
5(4H)-on

N-NH
I\FO
(N
_N

N,

B6 sung TFA (1,5mL) vao (S)-terz-butyl 3-(metyl(3-(5-ox0-4,5-dihydro-1H-
1,2,4-triazol-3-yl)isoquinolin-1-yl)amino)pyrolidin-1 -cacboxylat (91mg, 0,222mmol)
trong DCM. Sau thoi gian 2 gio, dung moi dugc loai bo trong chin khong dé tao ra

hop chit néu & phén d& muc, hop chit nay duge st dung khong can tinh ché thém.
Buée D: (S)-3-(1-((1-acryloylpyrolidin-3-yl) (metyl)amino)isoquinolin-3-yl)-1H-1,2,4-
triazol-5(4H)-on

B4 sung 2,6-dimetylpyridin (0,077mL, 0,667mmol) & nhiét do 0°C, tiép theo
bing acryloyl clorua (0,023mL, 0,278mmol) vao dung dich cta (S)-3-(1-
(metyl(pyrolidin-3 -yl)amino)isoquinolin-3-yl)-1H-1 2,4-triazol-5(4H)-on tho (69mg)

-87-



25483

trong DCM (10mL). Khuéy hdn hop phan Gmg & nhiét d6 trong phong trong thoi gian
qua dém va sau d6 lam ding bang nudc. Dung mdi dugc loai bo trong chén khong va
san pham thd duge tinh ché bing phuong phap HPLC diéu ché d€ tao ra mubi TFA
ciia hop chit néu & phan d& muc (19mg, 24% trong 2 buée). 'H NMR (400 MHz,
DMSO-ds) (céc chat dbng phan quay dugc quan sat) & ppm 1,99-2,20 (m, 1 H), 2,20-
2,40 (m, 1 H), 3,06 (s, 1,5H), 3,04 (s, 1,5H), 3,15-3,25 (m, 0,5 H), 3,30-3,47 (m, 1 H),
3,50-3,64 (m, 0,5 H), 3,65-3,75 (m, 0,5 H), 3,80-3,90 (m, 0,5 H), 3,98-4,06 (m 0,5 H),
4,22 (dd, J=9,85, 7,58 Hz, 0,5 H), 4,63-4,92 (m, 1 H), 5,66 (ddd, J/=19,58, 10,23, 2,53
Hz, 1 H), 6,15 (ddd, /=16,67, 5,81, 2,53 Hz, 1 H), 6,49-6,72 (m, 1 H), 7,47-7,68 (m, 1
H), 7,68-7,81 (m, 1 H), 7,89-8,03 (m, 2 H), 8,16 (d, J=8,59 Hz, 1 H), 11,75 (s, 1 H),
11,93 (d, J=3,79 Hz, 1 H); ESI-MS m/z [M+H]" 365.4.

Vi du 12: (S)—3-(1-((1-metacryloylpyrolidin-3-yl)oxy)isoquinolin-S-yl)—]H—],2,4—
triazol-5(4H)-on

N-NH

I/Eo
H

o
O
%FCHZ

Bb sung 2,6-dimetylpyridin (8,97pL, 0,077mmol) & nhiét o 0°C, tiép theo
bang metacryloyl clorua (10,57uL, 0,108mmol) vao dung dich cia (S)-3-(1-(pyrolidin-
3-yloxy)isoquinolin—3-yl)-1H—1,2,4-triazol-5(4H)—on (17mg, 0,057mmol) trong NMP
(3mL). Khuiy hbn hop phan Gng & nhiét d¢ trong phong trong thoi gian qua dém va
sau d6, pha loang bang MeOH va loc. San phim thd dugc tinh ché bing phuong phap
HPLC khéi phat béi khéi lugng, rira giai bing gradient gom tir 25 dén 50% ACN
trong nudc (phuong thirc axit). Cac phén chtra sén phim duoc c6 dic @8 tao ra mudi
TFA ciia hop chét néu & phin d& muc (10mg, 35%). 'H NMR (400 MHz, CDsOD) 8
ppm 1,15-1,24 (m, 4 H), 3,59-3,83 (m, 3 H), 3,84-3,98 (m, 1 H), 5,08 (s, 1 H), 5,19 (d,
J=5,81 Hz, 1 H), 5,28 (s, 1 H), 6,02 (d, /~15,16 Hz, 1 H), 7,52-7,59 (m, 1 H), 7,68 (td,
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J=1,58, 1,26 Hz, 1 H), 7,78-7,93 (m, 2 H), 8,06-8,20 (m, 1 H); ESI-MS m/z [M-+H]"
366,4.

Vi du 13: (S)—3-(1-(((1-acryloylpyrolidin-3-yl)oxy)melyl)isoquinolin-3-yl)-1H—1,2, 4-
triazol-5(4H)-on

& oH,

Budéc A: (S)-tert-butyl 3-((3-xyanoisoquinolin-1-yl )metoxy)pyrolidin-1-cacboxylat

A 2N

Gq
Q
Qf" oH
© H3C>TC|‘|3 i

bd sung (S)-tert-butyl 3-hydroxypyrolidin-1-cacboxylat (0,114g, 0,607mmol)
va AgOTTf (0,016g, 0,061mmol) vao 1-(bromometyl)isoquinolin-3-cacbonitril (0,150g,
0,607mmol) trong DCM (6mL). Huyén phu dugc khudy trong thoi gian 15 phit &
nhiét dd trong phong va sau do, gia nhiét & nhiét do 45°C trong thoi gian qua dém. Sau
d6, 1am mat hdn hgp phan tng, hép thu 1én silic oxit va rira gidi bing gradient gbm tir
0 dén 5% MeOH trong DCM. Céc phin 1am giau dugc cd dic trong chén khong dé tao
ra hop chét néu & phén dé muc & dang chit cdn mau vang, chit nay dugc st dung
khong cin tinh ché thém (54,6mg, 25,4%). ESI-MS m/z [M+H-tert butyl]* 298,6.

Buéc B: (S)-3-(1-((pyrolidin-3-yloxy)metyl) isoquinolin-3-yl)-1H-1,2,4-triazol-5(4H)-on
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Hoén hgp cua (S)-tert-butyl 3-((3-xyanoisoquinolin-1-yl)metoxy)pyrolidin-1-
cacboxylat (54,6mg, 0,154mmol) trong NMP (0,4mL), etyl hydrazincacboxylat (80mg,
0,772mmol) va DBU (0,012mL, 0,077mmol) dugc gia nhiét t6i nhiét d6 170°C trong
thoi gian qua dém va sau dé, dugc loc. San phim & phan dich loc dugc tinh ché bang
phuong phap HPLC khéi phat béi khoi lugng, rira gidi bing gradient gdm tir 35 dén
60% ACN trong nudc (phuong thire axit). Cac phén chira san phim dugc ¢ dic trong
chén khong, duge x&r 1y bing TFA nguyén chét (1mL) trong thdi gian 5 phit va lai
dugc cd dic trong chan khong. Phén c6 dic dugc phéan téan trong ACN/nuée (ty 16 1:1)
va duoc 1am dong kho dé tao ra hop chét néu & phan dé myc (7,5mg, 16%). ESI-MS
m/z [M+H]" 312,6.

Buce C: (S)-3-(1-(((1-acryloylpyrolidin-3-yl)oxy)metyl)isoquinolin-3—yl)-1H-],2,4-
triazol-5(4H)-on

Huyén phi cua (S)-3-(1—((pyrolidin-3-yloxy)metyl)isoquinolin-3-yl)-1H-1,2,4-
triazol-5(4H)-on (7,5mg, 0,024mmol) trong DCM (134pL) va 2,6-dimetylpyridin
(5,61pL, 0,048mmol) dugc lam lanh xudng nhiét do 0°C. Acryloyl clorua (3,91pL,
0,048mmol) dugc bd sung ting giot vao do. Lam Am tir tir hdn hop phan Gng t6i nhigt
d6 trong phong trong thoi gian qua dém két hop véi khudy. Sau d6, c6 dic hdn hop
phan mg trong chan khong, hoan nguyén trong DMSO va san phim duoc tach béng
phuong phép HPLC khéi phét boi khoi lugng, rira giai bing gradient gdm tir 20 dén
35% ACN trong nuéc (phuong thirc axit). Céc phan chira san phém dugc két hop, cd
dic trong chan khong va lam dong kho dé tao ra mudi TFA clia hop chit néu & phan
@ muc (0,9mg, 10%). 'H NMR (500 MHz, CD30D) & ppm 1,22-1,39 (m, 2 H), 1,96-
2,31 (m, 1 H), 3,51 (d, J/=9,28 Hz, 1 H), 3,57-3,88 (m, 2 H), 5,15-5,29 (m, 3 H), 5,70
(ddd, J=16,96, 10,62, 1,71 Hz, 1 H), 6,23 (td, J=17,09, 1,95 Hz, 1 H), 6,45-6,63 (m, 1
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H), 7,74 (d, J=7,32 Hz, 1 H), 7,81 (t, J=7,57 Hz, 1 H), 7,85-7,96 (m, 1 H), 7,97-8,12
(m, 1 H), 8,30-8,47 (m, 3 H); ESI-MS m/z [M+H]* 366,5.

Vi du 14: (S,E)-5-(1-((1-(4—(dimetylamino)but—2—enoyl)pyrolidin-3-yl)oxy)isoquinolin—
3-yl)-2,4-dihydro-3H-1,2,4-triazol-3-on

N-NH
l N/Eo

AN
_N

0, o)
O L3
CHs

B6 sung NaH (0,339g, 8,48mmol) vao (S)-tert-butyl 3-hydroxypyrolidin-1-
cacboxylat (1,906g, 10,18mmol) trong NMP (10mL) & nhiét do 0°C. Hon hop dugc
khudy trong thdi gian 5 phut va sau do, 1-cloisoquinolin-3-cacbonitril (1,68,
8,48mmol) dugc bd sung vao d6. Hon hop phan ting dugc gia nhiét téi nhiét 46 160°C
trong thoi gian 30 phut trong 10 phin Ung vi song va sau do, pha lodng bang nudc va
chiét bing EtOAc (2 x). Lam kh pha hitu co dugc bing Na;SO4 va cd ddc. San phim
thd duge tinh ché bing phuong phap séc ky cdt silic oxit, rira giai bang gradient gbm
tr 0 dén 75% EtOAc trong hexan d8 tao ra hop chit néu & phin d& muc 13 chat rin

mau vang (1,61g, 55,9%). ESI-MS m/z [M+H-tert-butyl]" 284,2.

Buéc B: (S)-tert-butyl 3—((3-(5-0x0-4,5—dihydro—1H-],2,4—triazol-3-yl)isoquinolin—]-
yl)oxy)pyrolidin-1-cacboxylat
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Hbén hop cua (S)-tert-butyl 3-((3 -xyanoisoquinolin-1-yl)oxy)pyrolidin-1-
cacboxylat (1,61g, 4,74mmol) va etyl hydrazincacboxylat (1,482g, 14,23mmol) trong
NMP (8mL) dugc gia nhiét t6i nhiét do 160°C trong thoi gian qua dém. Hon hop phan
ung dugc pha lodng bang EtOAc va rira bang nude (2 x). Lép nude duge chiét bing
EtOAc. Céc 16p hitu co dugce két hop, 1am khd bang MgSOs, loc va 1am bay hoi trong
chan khong dé tao ra hop chit néu & phan d& muc 1a dAu nhot, dau nay dugc sir dung
khong cén tinh ché thém. ESI-MS m/z [M+H-tert-butyl]" 342,3.

Buée C: (S)-3-(1-(pyrolidin-3-yloxy)isoquinolin-3-yl)-1H-1,2, 4-triazol-5(4H)-on
g2
N

o,
CNH

Hoa tan (S)-tert—butyl-?a-((?a-(5-oxo-4,5-dihydr0-lH-1,2,4-triazol-3-
yl)isoquinolin—1-y1)oxy)-pyrolidin—l-cacboxylat thé (1g, 1,258mmol) trong dung dich
ctia HCI 4N trong dioxan (0,315mL, 1,258mmol) va khudy & nhiét do trong phong
trong thoi gian 30 phit. Dung mdi duge loai bo trong chan khong va diu tao ra dugc
lam khd trong diéu kién chan khong cao @& tao ra hop chit néu & phan d& muc, hop

chit niay dugc st dung khong can tinh ché thém. ESI-MS m/z [M+H]" 298,3.

Buée D: (S,E)-5-(1-((1 -(4-(dimetylamino)but—2-enoyl)pyrolidin-3-yl)oxy)isoquinolin-
3-yl)-2,4-dihydro-3H-1,2,4-triazol-3-on

Bé sung bazo Hiinig (0,070mL, 0,404mmol) vao hén hop gdm hydroclorua cua
axit (E)-4-(dimetylamino)but-2-enoic (23,40mg, 0,141mmol), (S)-3-(1-(pyrolidin-3-
yloxy)isoquinolin-3-yl)- 1H-1,2,4-triazol-5(4H)-on (100mg, 0,135mmol) va HATU
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(61,4mg, 0,161mmol) trong DCM (3mL). Khudy hdn hop phan tng & nhiét do trong
phong trong thoi gian qua dém va sau d6, pha loang bing EtOAc va rta bang nudc.
San phém con lai trong 16p nudce duge cd dic dé thu duoc phén cdn con lai. San phém
thd duoc tinh ché bing phwong phap HPLC diéu ché, rira giai bing gradient gbm tir 25
dén 50% ACN trong nuéc (phuong thirc bazo). Dung méi dugc loai bo bang phuong
phap dong khé @& tao ra hop chét néu & phan dé muc (26mg, 47%). 'H NMR (400
MHz, CD3;0D) & ppm 2,33-2,44 (m, 1 H), 2,44-2,53 (m, 1 H), 2,55 (s, 3 H), 2,60 (s, 3
H), 3,53 (d, J=6,06 Hz, 1 H), 3,59 (d, J=6,57 Hz, 1 H), 3,72-3,91 (m, 1 H), 3,91-4,00
(m, 2 H), 4,14-4,18 (m, 1H), 6,15 (d, /=18,44 Hz, 1 H), 6,65-6,89 (m, 2 H), 7,58-7,69
(m, 1 H), 7,73-7,83 (m, 1 H), 7,90 (d, J=3,03 Hz, 1 H), 7,96 (d, J/=5,31 Hz, 1 H), 8,21
(d, J=7,33 Hz, 1 H); ESI-MS m/z [M+H]" 409.5.

Vidu l5: (S,E)—3-(1-((1-(but—2-enoyl)pyrolidin—3-yl)amino)isoquinolin-3-yl)-IH-I,2,4-
triazol-5(4H)-on

[ : SLO

_N
HN,, O
oA
CHj
B sung 2,6-dimetylpyridin (0,082mL, 0,709mmol) & nhiét do 0°C, tiép theo

bang (E)-but-2-enoyl clorua (0,027mL, 0,283mmol) vao dung dich ctia (S)-3-(1-
(pyrolidin—3-ylamino)isoquinolin—3-yl)—1H—l,2,4-triazol-5 (4H)-on (70mg, 0,236mmol)
trong DCM (10mL). Khuéy hdn hop phén tng & nhiét do trong phong trong thoi gian
qua dém. Sau d6, phan tng dugc lam dimg bang nuéc va dung moi dugc loai bo trong
chan khong dé thu dugc phdn can con lai. San phim thd duge tinh ché bang phuong
phap HPLC didu ché, rira giai bang gradient gbm tir 20 dén 45% ACN trong nudc
(phuong thirc axit) dé tao ra mudi TFA cia hop chét néu & phin @& muc (10mg, 12%).
IH NMR (400 MHz, DMSO-ds) (cac chat dong phén quay dugc quan sat) & ppm 1,82
(dd, /=6,82, 1,52 Hz, 1,5 H), 1,86 (dd, J=6,82, 1,52 Hz, 1,5 H), 1,93-2,14 (m, 1 H),

2.15-2,39 (m, 1 H), 3,22-3,77 (m, 1 H), 3,75-3,95 (m, 2,5 H), 4,13 (dd, /=9,98, 7,20
Hz, 0,5 H), 5,10-5,34 (m, 1 H), 6,22-6,41 (m, 1 H), 6,64-6,78 (m, 1 H), 7,48-7,63 (m,
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3 H), 7,63-7,73 (m, 1 H), 7,83 (dd, J=7,83, 3,03 Hz, 1 H), 8,34 (d, /=8,34 Hz, 1 H),
11,67 (d, J=1,77 Hz, 1 H), 11,81 (d, J=3,28 Hz, 1 H); ESI-MS m/z [M+H]" 365,4.

Vi du 16: (S)-3-(8-((1-acryloylpyrolidin-3-yl)oxy)-1, 7-naphtyridin-6-yl)-1H-1,2,4-

triazol-5(4H)-on
N-NH
/ /Eo
AN N
I H
Xy N

N
o, 0
Buéc A: (S)-tert-butyl 3-((6-bromo-1, 7-naphtyridin-8-yl)oxy)pyrolidin-1-cacboxylat

//|Br

X >~ _N

" 0
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B6 sung NaH (60%) (158,4mg, 3,96mmol) vao (S)-tert-butyl 3-
hydroxypyrolidin-1-cacboxylat (890mg, 4,75mmol) trong N-metyl-2-pyrolidinon
(16mL) & nhiét do 0°C. Hon hop dwoc khudy trong thdi gian 5 phut. Tiép theo, 1,3-
dibromoisoquinolin (1139mg, 3,96mmol) dugc bd sung vao d6 va khuéy hdn hop phan
tng & nhiét d trong phong trong thoi gian 5 phut va sau do6, gia nhiét trong 16 phan
ting vi séng & nhiét do 135°C trong thoi gian 30 phut va & nhiét do 160°C trong thoi
gian 30 phut nira. Sau d6, pha loang hdn hop bing nuée va chiét biang EtOAc (2 x).
Pha hitu co duoc tch, 1am kho bing NaxSO4 va cd dc. San pham thd dugc tinh ché
bang phuong phap sic ky cot silic oxit, rira giai bang gradient gbm tir 0 dén 75%
EtOAc trong hexan trong thoi gian 45 phut dé tao ra hop chét néu & phén dé muc
(1,3g, 70% tir hai mé).

Budéc B: (S)-tert-butyl 3-((6-xyano-1, 7-naphtyridin-8-yl)oxy)pyrolidin-1-cacboxylat

-94-



25483

N
Z
2 | -
\N >~ _N
O, O
CN,( CHy
O,4TCH3

CH,

Dung dich cia (S)-tert-butyl 3-((6-bromo-1,7-naphtyridin-8-yl)oxy)pyrolidin-1-
cacboxylat (1400mg, 3,55mmol), kém xyanua (834mg, 7,1immol) va N1,N1,N2,N2-
tetrametyletan-1,2-diamin (0,106mL, 0,7 1mmol) trong DMSO (9mL) duoc loai bo khi
bang nito trong thoi gian 5 phit. Xantphos (206mg, 0,355mmol) va Pdz(dba); (325mg,
0,355mmol) dugc bd sung vao d6 va hdn hop duoc gia nhiét trong 10 phan Gng vi séng
& nhiét d6 160°C trong thoi gian 15 phut. Hon hop phén tng dugc pha loang bing
EtOAc va rira bang nudc (2 X). L6p hiru co duge tach va cd dic trong chan khong. San
pham thd dugc tinh ché bang phuong phap sic ky cot silic oxit 8 tao ra hop chat néu
& phin d& muc 14 chit rin mau vang (181mg, 15%).

Buéc C: (S)-tert-butyl 3-((6-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-3 -yl)-1,7-
naphtyridin-8-yl)oxy)pyrolidin-1-cacboxylat

N-NH

I\Fo

\
A
=

Huyén phu cua (S)-tert-butyl 3-((6-xyano-1,7-naphtyridin—8-yl)oxy)pyrolidin-1-
cacboxylat (181mg, 0,532mmol) va etyl hydrazincacboxylat (277mg, 2,66mmol) trong
NMP (5mL) dugc gia nhiét t6i nhiét d6 175°C trong thoi gian qua dém. Sau do, pha
loang hdén hop phan tmg bang MeOH va loc. San phdm tho dugc tinh ché st dung
phuong phap HPLC khoi phat boi khéi lugng, rira giai bang gradient gbm tir 25 dén
50% ACN trong nuéc (phuong thic axit). Cac phan chira san phim dugc tap hop va
cd dac dé tao ra mubi TFA cta hgp chit néu & phéan dé& muc & dang 16p méng mau

vang (100mg, 47,2%).
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Buée D: (S)-3-(8-(pyrolidin-3-yloxy)-1,7-naphtyridin-6-yl)-1H-1,2, 4-triazol-5(4H)-on
N-NH
[ =0

N N

o H

N =~ _N

N
o,
CNH

B4 sung HC1 4M trong dioxan (0,251mL, 1,004mmol) vao (S)-tert-butyl 3-((6-
(5-oxo0-4,5-dihydro-1H-1,2,4-triazol-3-yl)-1 ,7-naphtyridin-8-yl)oxy)pyrolidin-1-
cacboxylat (100mg, 0,251mmol) duoc tao huyén phu trong dioxan (10mL). Hdn hop
phan tng duoc khudy trong thoi gian 30 phut va c6 déc dé tao ra mubi HCI cua hop
chét néu & phan dé muc (74mg, 88%). Nguyén liéu ndy dugc sir dung truc tiép trong

bude tiép theo.

Buée E:  (S)-3-(8-((I-acryloylpyrolidin-3-yl)oxy)-1, 7-naphtyridin-6-yl)-1H-1,2,4-
triazol-5(4H)-on

Bb sung 2,6-dimetylpyridin (0,030mL, 0,258mmol) & nhiét do 0°C, tiép theo
bang acryloyl clorua (65,4mg, 0,724mmol) vao dung dich cua (S)-3-(8-(pyrolidin-3-
yloxy)-l,7-naphtyridin-6-y1)-1H—l,2,4-triazol-5(4H)—0n (74,0mg, 0,248mmol) trong
DMSO (3mL). Khuiy hén hop phan ung & nhiét do trong phong trong thoi gian qua
dém va sau do, pha lodng bing MeOH va dugc loc qua mang PTFE. San phim chira
trong phén dich loc dugc tach st dung phuong phap HPLC khoi phét boi khéi luong,
rira giai bang gradient gdm tir 15 dén 30% ACN trong nuéc (phuong thic axit). Cac
phén chtta san pham dugc co dic dé tao ra mudi TFA ctia hgp chit néu & phan dé muc
(14mg, 12% tir 2 mé). '"H NMR (400 MHz, CD;OD) & ppm 2,34-2,58 (m, 2 H), 3,76-
3,99 (m, 2 H), 3,99-4,11 (m, 1 H), 4,16 (dd, J=12,25, 4,42 Hz, 1 H), 5,64-5,85 (m, 1
H), 6,19 (br s, 1 H), 6,29 (ddd, J=16,80, 3,66, 2,02 Hz, 1 H), 6,52-6,76 (m, 1 H), 7,82
(dd, J=8,21, 4,17 Hz, 1 H), 8,00-8,15 (m, 1 H), 8,44 (d, J=8,59 Hz, 1 H), 8,95 (brs, 1
H); ESI-MS m/z [M+H]" 353,3.

Vi du 17: (S)-3-(8-((1-acryloylpyrolidin-3-yl)amino)-1, 7-naphtyridin-6-yl)-1H-1,2,4-
triazol-5(4H)-on
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Buiéc A: (S)-tert-butyl 3-((6-bromo-1, 7-naphtyridin-8-yl)amino)pyrolidin-1-cacboxylat

NS | Br
\N . N
HN, O
ICN CH3
0—&CHs

CHs

Bb sung NaH (0,139g, 3,47mmol) vao (S)-tert-butyl 3-aminopyrolidin-1-
cacboxylat (0,776g, 4,17mmol) trong N-metyl-2-pyrolidinon (12mL) & nhiét do 0°C.
Hbn hop duge khudy trong thoi gian 5 phut. Tiép theo, 6,8-dibromo-1,7-naphtyridin
(1g, 3,47mmol) dugc bd sung vao do va khudy hdn hop phan tung & nhiét d6 trong
phong trong thoi gian 5 phit va sau do, gia nhiét & nhiét d 135°C trong thoi gian 30
phit trong 10 phan Ung vi song. Hon hop phan tmg dugc pha loang bang nuéc va chiét
biing EtOAc (2 x). C4c 16p hitu co dugce két hop, lam khd bing Na,SO4 va cd dic. San
phim thd dugc tinh ché str dung silica phwong phép sdc ky cot rira giai bing gradient
gbm tir 0 dén 75% EtOAc trong hexan trong thoi gian 45 phut dé tao ra hop chét néu &

phén d& muc 12 chét rdn mau vang (1,3g, 95%).

Buéc B: (S)-tert-butyl 3-((6-xyano-1, 7-naphtyridin-8-yl)amino)pyrolidin-1 -cacboxylat

N
~
AN ~
\N =~ _N
HN,, O
CN,/( CHs
O/%CH3

CHs

Dung dich cua (S)-tert-butyl 3-((6-bromo-1,7-naphtyridin-8-
yl)amino)pyrolidin-1-cacboxylat ~ (1141mg, 2,9mmol), kém xyanua (68lmg,
5,80mmol) va N1,N1 ,N2,N2-tetrametyletan-1,2-diamin (87uL, 0,580mmol) trong
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NMP duogc loai bo khi bing nito trong thdi gian 5 phit. Xantphos (168mg,
0,290mmol) va Pdxdbas (266mg, 0,290mmol) dugc bd sung vao d6 va hdn hop dugc
gia nhiét trong 10 phéan tmg vi séng & nhiét 46 160°C trong thoi gian 10 phut. Sau do,
pha losng hon hgp phan tng bang FtOAc. Pha hitu co duoc rira bang nudc (2 x), sdy
khé va cd dic trong chan khong. San phim thdé dugc tinh ché bang phwong phép
HPLC diéu ché, rira giai bang gradient gbm tir 45 dén 70% ACN trong nudc (phuong

thuc axit) dé tao ra hop chit néu & phan d& muc 14 chét rin mau vang (175mg, 17,8%).

Bucce C: (S)-tert-butyl ~ 3-((6-(5-ox0-4,5-dihydro-1H-1,2, 4-triazol-3-yl)-1,7-
naphtyridin-8-yl)amino)pyrolidin-1-cacboxylat

N-NH
/ \FO
' | N
SN H
HN, 0
- CH
N 3
C ’(O/QCHs

Hj
Bb sung etyl hydrazincacboxylat (258mg, 2.,475mmol) vao (S)-tert-butyl 3-((6-
xyano-1,7-naphtyridin-8—y1)amino)pyrolidin-l-cacboxylat (210mg, 0,619mmol) trong
NMP (1,5mL). Hon hop phan ting dugc gia nhiét t&i nhiét do 175°C trong thoi gian 2
ngay va sau do, dugc lam lanh, pha loang bang EtOAc va rira bang dung dich nudc
NHLCL Pha hitu co duoc siy kho va ¢d dic. San phim thd dugc tinh ché bang phuong
phap HPLC didu ché, rira giai bang gradient gdm tir 35 dén 60% ACN trong nuéc
(phuong thirc axit) d8 tao ra hop chét néu & phan d& muc (80mg, 33%).
Buiée D: (S)-3-(8-(pyrolidin-3-ylamino)-1, 7-naphtyridin-6-yl)-1H-1,2,4-triazol-5(4H)-on
”/NH

)=0

2 N
H

HN,,
[\/NH

Hbn hop cua (S)-tert-butyl 3-((6-(5-0x0-4,5-dihydro- 1H-1,2,4-triazol-3-yl)-1,7-
naphtyridin-8-yl)amino)pyrolidin-l-cacboxylat (80mg, 0,201mmol) trong DCM (3mL)
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dugc xir Iy bang TFA (1,5mL) trong thoi gian 2 git. Dung moéi dugc loai bd trong
chan khong dé tao ra hop chét néu & phan d& muc, hop chit nay dugc st dung trong

bude tiép theo khong cén tinh ché thém.

Buée E: (S)-3-(8-((1-acryloylpyrolidin-3-yl)amino)-1, 7-naphtyridin-6-yl)-1H-1,2,4-
triazol-5(4H)-on

B& sung 2,6-dimetylpyridin (0,042mL, 0,363mmol) & nhiét 46 0°C, tiép theo
bang acryloyl clorua (0,015mL, 0,182mmol) vao dung dich cua (S)-3-(8-(pyrolidin-3-
ylamino)-1,7-naphtyridin-6-y1)- 1H-1,2,4-triazol-5(4H)-on (36mg, 0,121mmol) trong
DCM (3mL). Khudy hdn hop phén tmg & nhiét do trong phong trong thoi gian qua
dém. Sau @6, phan (ng duoc lam ding bing nudc va hdn hop duge cd ddc trong chan
khong. San phim thd dugc tinh ché bang phuong phap HPLC didu ché, rtra giai bang
gradient gbm tir 15 dén 40% ACN trong nudc (phuong thirc axit) dé tao ra mudi TFA
ctia hop chét néu & phin dé muc (16mg, 38%). 'H NMR (400 MHz, DMSO-ds) (cac
chit ddng phan quay dugc quan sét) 3 ppm 1,94-2,30 (m, 2 H), 3,20-3,50 (m, 1,5 H),
3.51-3,67 (m, 1 H), 3,72-3,91 (m, 1 H), 4,05 (dd, J=9,85, 7,07 Hz, 0,5 H), 4,99-5,25
(m, 1 H), 5,60 (ddd, /=16,11, 10,29, 2,40 Hz, 1 H), 6,00-6,16 (m, 1 H), 6,43-6,65 (m,
1 H), 7,47 (d, J=3,79 Hz, 1 H), 7,65 (ddd, J=8,27, 4,23, 1,39 Hz, 1 H), 7,73-7,88 (m, 1
H), 8,23 (dt, /=8,34, 1,77 Hz, 1 H), 8,74 (dt, J=4,29, 1,52 Hz, 1 H), 11,66 (s, 1 H),
11,83 (s, 1 H); ESI-MS m/z [M+H]" 352,4.

Vi du 18: (S)-3—(]—((]—acryloyhayrolidin-.?—yl)oxy)-7—ﬂoisoquinolin-3—yl)—]H—1,2,4-
triazol-5(4H)-on

0, O

Budéc A: (S)-tert-butyl 3-((3-clo- 7-floisoquinolin-1-yl)oxy)pyrolidin-1 -cacboxylat
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CHs
BS sung NaH (0,33g, 8,3mmol) vao dung dich cia (S)-tert-butyl 3-
hydroxypyrolidin-1-cacboxylat (1,56g, 8,3mmol) trong THF (20mL) trong moi truong
nito & nhiét 6 0°C. Lam 4m hdn hop t6i nhiét do trong phong trong thoi gian 30 phut
va 1,3-diclo-7-floisoquinolin (0,9g, 4,17mmol) dugc bd sung vao d6. Hon hop tao ra
duoc khudy trong thoi gian 10 gid & nhiét d6 trong phong. Sau d6, pha loang hdn hop
bang EtOAc (100mL), lam dimg bing dung dich nuéc NH4Cl béo hoa (100mL) va
chiét bing EtOAc (3 x 100mL). Lép hitu co két hop duge lam kho bang Na>SO4 va cd
dic. San phim thd dugc tinh ché bing phuong phép séc ky cdt, rira giai bang ete dau
mo va etyl axetat (gradient gébm PE/EtOAc = 50:1-10:1) dé tao ra hop chét néu & phén
& muc (1,1g, 72%). '"H NMR (400 MHz, DMSO-db) & ppm 8,00-7,98 (m, 1H), 7,82-
7,80 (m, 2H), 7,62 (s, 1H), 5,67-5,63 (d, J=16Hz,1H), 3,69-3,66 (m, 1H), 3,53-3,487

(m, 3H), 2,30-2,22 (m, 2H), 1,41-1,39 (4, J=10,8Hz,2H).

Buéc B: (S)-tert-butyl 3-((3 -xyano-7-floisoquinolin-1-y1) oxy)pyrolidin-1-

cacboxylat

Bb sung Zn(CN), (0,64g, 5,46mmol) va Pd(PPhs)s (0,316g, 0,273mmol) vao
dung dich cua (S)-fert-butyl 3-((3-clo-7-ﬂoisoquinolin-l-yl)oxy)pyrolidin-l-
cacboxylat (1g, 2,73mmol) trong DMF (10mL) trong mdi truong No. Hén hop dugc
gia nhiét t6i nhiét 4o 160°C trong thoi gian 30 phut trong 10 phan &ng vi séng va sau
d6, dugc phan thanh EtOAc (50mL) va nude (50mL). Pha nuéc dugc chiét bang
EtOAc (3 x 50mL) va 16p hitu co duge két hop va rira bing dung dich nuéc NaCl bao
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hoa (3 x 50mL) va cd dic trong chan khong. San phim tho dugc tinh ché bang phuong
phép sic ky cot, rira giai bing ete ddu mo va etyl axetat (gradient gdm PE/EtOAc =
20:1-5:1) @& tao ra hop chét néu & phan d& myc (0,65g, 65%). 'H NMR (400 MHz,
DMSO-ds) & ppm 8,28 (s, 1H), 8,19-8,16 (dd, J,=5,2 Hz, J>=3,6 Hz, 1H), 7,97-7,95
(m, 2H), 5,73-5,69 (d, J=16 Hz, 1H), 3,71-3,67 (m, 1H), 3,58-3,50 (m, 3H), 2,25-2,24
(d, J=4 Hz, 2H), 1,42-1,39 (d, /=12 Hz, 9H).

Bucc C: (S)-tert-butyl 3-((7-flo-3-(hydrazinyl(imino)metyl)isoquinolin-1-
yl)oxy)pyrolidin-1-cacboxylat

NH

oy N2

I/N H

O, CN /(O CH,
0—&CHs

CHj
B sung NH:NH2H20 (SmL) vao hén hop ciia (S)-tert-butyl 3-((3-xyano-7-
floisoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat (400mg, 1,12mmol) trong MeOH
(5mL). Hon hop phéan tng dugc gia nhiét t6i nhiét d6 hdi luu trong thoi gian 2 gio.
Sau d6, dung mdi dugc loai bo dé tao ra hop chit néu & phén dé muc 1a chit rin mau
tréng, chét rin nay dugc s dung trong bude tiép theo khong can tinh ché (450mg,

100%). ESI-MS m/z [M+H]* 390.

Buoc D: (S)-tert-butyl 3-((7-flo-3-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)isoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat

~NH
/ \FO
YN
F N
o)
o CN CHs
0—&CHs
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B sung CDI (0,72g, 2,24mmol) vao dung dich cua (S)-tert-butyl 3-((7-flo-3-
(hydrazinyl(imino)metyl)isoquinolin-l-yl)oxy)pyrolidin-l-cacboxylat (0,45g, 1,12mmol)
trong dioxan (10mL) trong moi trudng No. Hon hop dugc gia nhiét téi nhiét 4o hdi Iuu
trong thoi gian 2 gid va sau do6, c6 dic trong chan khong. San phim thd dugc tinh ché
bang phuong phap HPLC didu ché dé tao ra hop chét néu & phan d& muc (70mg, 40%).
ESI-MS m/z [M+H-Boc]" 316.

Buéc E: (S)-3-(7-flo-1-(pyrolidin-3-yloxy)isoquinolin-3-yl)-1H-1, 2,4-triazol-5(4H)-on

N-NH

/\FO
X N

|/N

O,
CNH

Khuiy dung dich cua (S)-tert-butyl 3-((7-flo-3-(5-ox0-4,5-dihydro-1H-1,2,4-
triazol-3-y1)isoquin01in-1-yl)oxy)pyrolidin—l-cacboxylat (70mg, 0,15mmol) trong
HCI/EtOAc (5mL) & nhiét d¢ trong phong trong thoi gian 30 phit. Sau do, co dac hdn
hop trong chan khong dé tao ra hop chét néu & phan d& muc, hop chit nay dugc sir
dung trong budc tiép theo khong can tinh ché thém (60mg, 100%). ESI-MS m/z
[M+H]" 316.

Buoc F: (S)—3-(1-((1-acryloylpyrolidin—3-yl)oxy)—7-ﬂoisoquinolin-3—yl)—]H—1,2,4-
triazol-5(4H)-on

B sung 2,6-dimetylpyridin (51mg, 0,475mmol) vao (S)-3-(7-flo-1-(pyrolidin-
3-yloxy)isoquinolin-3-yl)- 1H-1,2,4-triazol-5(4H)-on (60mg, 1,6lmmol) trong DCM
(10 mL ). Hon hop duoc lam lanh xubng nhiét @ -40°C. Acryloyl clorua (17mg,
0,20mmol) duge bd sung vao d6 va lam 4m hén hop t6i nhiét o 0°C trong thoi gian
30 phut. Sau d6, phan ing dugc lam dung bang MeOH (5mL) va hdn hop duge cd dic
trong chan khong. San phim thd dugc tinh ché bing phuong phap HPLC diéu ché dé
tao ra hop chét néu & phan d& muc (16,4mg, 27%). 'H NMR (400 MHz, DMSO-ds) 8
ppm 12,06 (s, 1H), 11,82 (s, 1H), 8,17-8,13 (t, J=8 Hz, 1H), 8,05 (s, 1H), 7,88-7,85 (d,
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J=12 Hz, 1H), 7,78-7,76 (t, J=8 Hz,1H), 6,50-6,70 (m, 1H), 6,19-6,13 (m, 2H),5,73-
5,67 (dd, J;=12 Hz, J-=4 Hz, 1H), 4,11-4,08 (m, 0,5H), 3,87-3,82 (m, 2H), 3,69-3,65
(m, 1,5H), 2,38-2,25 (m, 2H); ESI-MS m/z [M+H]" 370.

Vi du 19: 3-(I-(( (3R,4S)—]-acryloyl—4-metylpyrolidin—3-yl)oxy)isoquinolin-S—yl)-]H—
1,2,4-triazol-5(4H)-on va 3-(I-(((3S,4R)-1-acryloyl-4-metylpyrolidin-3-
yl)oxy)isoquinolin-3-yl)—]H—],2,4-triazol—5(4H)-on (hén hop ciia cdc chat dong phan
déi anh)

N-NH -NH
/ \FO / >:O
| X N | X N
_N N
o) O O,
N
\C =CH, QN =CH,
H3C and H3C

| N Cl | N Cl
N _N
o O,
CH " CH
N 3 N 3
TC/ 0—CHs /C ’QO CHj
3C 3 and HaC CH,;

B& sung N-metyl-2-pyrolidinon (10,00mL) va tert-butyl trans-3-hydroxy-4-
metylpyrolidin-1-cacboxylat (1,118g, 5,55mmol) vao 1o vi song thé tich 25mL. Hon
hop dugc lam lanh xubng nhiét @6 0°C trong mdi trudong khi quyén nito. B sung ting
phan NaH (huyén phu 60% trong dau khoang, 0,202g, 5,05mmol) vao hdn hop néu
trén. Sau thoi gian 5 phut, hon hgp dugc 1am a 4m 1én dén nhiét do trong phong va dugc
khudy trong thoi glan 10 phaut. Tiép theo, 1,3-dicloisoquinolin (1g, 5 ,05mmol) dugc bd
sung vao do va hdn hop phan tng duoc gia nhi¢t trong 16 phan tng vi song & nhiét do
135°C trong thoi gian 30 phit. Sau d6, pha lodng hdn hop phan Ung bing nuéc
(100mL) va chiét bing EtOAc (3 x 100mL). Cac 16p hitu co duge két hop, rira bing

nuée mudi, 1am kho biang NaySO4 va cd dic trén silic oxit. San phim thd dugc tinh ché

-103-



25483

bang phuong phap sic ky cot nhanh (SiO»), ria giai bing gradient gbm tir 5 dén 50%
heptan trong EtOAc dé tao ra hop chét néu & phan d& muc 1a chit rin mau tring
(1,066g, 58,2%). 'H NMR (500 MHz, CDCl3) 8 ppm 1,16 (d, 3 H), 1,48 (s, 9 H), 2,60
(brs, 1 H), 3,23 (br's, 1 H), 3,49 (brs, 1 H), 3,74 (br s, 1 H), 3,94 (br s, 1 H), 5,38 (br
s, 1 H), 7,23-7,32 (m, 1 H), 7,51 (ddd, 1 H), 7,61-7,71 (m, 2 H), 8,17 (d, 1 H); ESI-MS
m/z [M+H]" 307,6.

Budc B: tert-butyl trans-3-((3-xyanoisoquinolin-1 -yl)oxy)-4-metylpyrolidin-1-cacboxylat

~ N
N N
o 0 0, 0
CH " CH
N 3 N 3
\C 0—-CHj /C/ ’40/%CH3

Hon hgp cua tert-butyl trans-3-((3-cloisoquinolin—1-yl)oxy)-4-metylpyrolidin-
1-cacboxylat (1g, 2,76mmol), kém xyanua (0,647g, 5,51mmol), Pd(PPhs)s (0,318g,
0,276mmol) va DMF (7,83mL) dugc gia nhiét trong 16 phan ung vi séng & nhiét do
160°C trong thoi gian 20 phit. Sau do, hdn hop phén Gng duge két hop vé6i EtOAc
(100mL), rira bing nuée mudi (50mL) va nuée (50mL), lam khod bang Na;SO4 va ¢d
dic trén silica gel. San phim tho dugc tinh ché bang phuong phép séc ky cot nhanh
(Si0y), rira giai bang gradient gbm tir 5 dén 50% heptan trong EtOAc dé tao ra hop
chét néu & phin d muc 1a chét rin mau tring (0,796g, 82%). 'H NMR (500 MHz,
CDCls) & ppm 1,17 (d, 3 H), 1,41-1,54 (m, 9 H), 2,60 (br s, 1 H), 3,26 (br s, 1 H),
3,45-3,65 (br s, 1 H), 3,74 (br s, 1 H), 3,93 (dd, 1 H), 5,40 (dt, 1 H), 7,67-7,87 (m, 4
H), 8,27 (d, 1 H); ESI-MS m/z [M+H-tert-butyl]” 298,6.

Buée C:  tert-butyl trans-3—metyl—4-((3-(5-0x0—4,5-dihydro—]H—1,2,4-triazol—3-
yl)isoquinolin—]-yl)oxy)pyrolidin-1-cacboxylat
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CH " CH
N 3 3
A & J
H3C CH3 and H3C CH3

Hon hop cua  ftert-butyl  trans-3-((3 -xyanoisoquinolin-1-yl)oxy)-4-
metylpyrolidin-1-cacboxylat (790mg, 2,235mmol), etyl hydrazincacboxylat (1164mg,
11,18mmol) va DBU (168pL, 1,118mmol) trong N-metyl-2-pyrolidinon (5,6mL) va
trong moi trudng khi quyén nito dugc gia nhiét t6i nhiét d¢ 170°C trong mot lo gén
kin trong thoi gian 16 gio. Hon hop phan ung dugc lam mat xubng nhiét do trong
phong va dugc rét 1én nudce da, tao ra chit két tiia mau vang nhat. Sau khi nuéc da tan
ra (tdng thé tich 12 100mL), chit rin duoc loc ra va sdy kho @8 tao ra hop chét néu &
phén dé muc & dang chit rén mau vang nhat (647mg, 70,3%). '"H NMR (500 MHz,
DMSO-ds) 8 ppm 1,12 (d, 3 H), 1,40 (d, 9 H), 3,11 (d, 1 H), 3,70 (dd, 2H), 3,86-4,04
(m, 2 H), 5,70-5,80 (1H, m), 7,68 (t, 1 H), 7,81 (t, 1 H), 7,98 (s, 1H), 8,02 (d, 1 H),
8,18 (d, 1 H), 11,79 (s, 1 H), 12,03 (d, 1 H); ESI-MS m/z [M+H-Boc]* 312,7.

Buéc D: 3-(1-((trans—4—metylpyrolidin-3-yl)oxy)isoquinolin—3-yl)-]H-],2,4—triazol—
5(4H)-on

N/NH N/NH
/ \FO | /Eo
YN N
_N _N
0 O,
\CNH /CNH
HaC and HsC

Khuéy hdn hop cua rert-butyl trans-3-metyl-4-((3-(5-ox0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)isoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat (0,640g, 1,555mmol) va HCI
trong 1,4-dioxan (3,8mL, 15,55mmol) trong thoi gian 30 phit, tao ra chét két tia mau
xanh mu tac. Chét két taa dugce loc, rira bang dietyl ete va sdy kho dé taora mudi HCI
ctia hop chét néu & phin d& myc (0,550g, hiéu suét dinh lugng). 'H NMR (500 MHz,
DMSO-de) & ppm 1,19 (d, 3 H), 2,68-2,74 (m, 1 H), 3,03 (dd, 1 H), 3,27-3,60 (m, 3

-105-



25483

H), 3,86 (dd, 1 H), 5,73-5,85 (m, 1 H), 7,69 (t, 1 H), 7,78-7,90 (m, 1 H), 8,02 (s, 1 H),
8,04 (d, 1H), 8,21-8,30 (m, 1 H), 9,48 (br s, 1 H), 9,67 (br's, 1 H), 11,8 (s, 0,5H), 12,01
(s, 0,5H); ESI-MS m/z [M+H]* 312,6.

Buée E: 3-(I-(((3R,4S)-1-acryloyl-4-metylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H-
1,2,4-triazol-5(4H)-on va 3-(1-(((3S,4R)-1-acryloyl-4-metylpyrolidin-3-
yl)oxy)isoquinolin-3-yl)-1H-1,2,4-triazol-5(4H)-on (hén hop ciia cdc chat dong phan
déi anh)

Huyén phi cua 3-(1-((trans-4-metylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H-
1,2,4-triazol-5(4H)-on, HCl (0,55g, 1,58mmol) va 2,6-dimetylpyridin (0,37mL,
3,16mmol) trong DCM (13mL) dugc lam lanh xubng nhiét do 0°C. Acryloyl clorua
(0,26mL, 3,16mmol) dugc bd sung vao d6 va hdn hop phan tng dugc khudy trong thoi
gian 10 phut, tao ra chit két tha mau vang nhat. Lam dung phén ung bang dung dich
nuéc NaHCO;3 (15mL) va hdn hep dugc loc. Chét két tha dugc tap hop, rira bing
DCM (2 x 5mL) va nuéce (2 x SmL) va sdy kho @& tao ra hop chit néu & phén dé muc
(hdn hop cla cac chét déng phan d6i anh) 1 chit rin mau tring (300mg, 52%). 'H
NMR (500 MHz, DMSO-ds) 8 ppm 1,15 (d, /=6,83 Hz, 3 H), 2,53-2,65 (m, 1 H),
3,25-3,45 (1H, m), 3,55 (ddd, 1 H), 3,81-4,03 (m, 1 H), 4,20 (1H, ddd), 5,65 (ddd, 1
H), 5,73-5,88 (m, 1 H), 6,15 (ddd, J=16,84, 9,76, 2,20 Hz, 1 H), 6,60 (1H, ddd), 7,67
(td, J=7,32, 3,42 Hz, 1 H), 7,81 (t, J=7,57 Hz, 1 H), 7,93-8,08 (m, 2 H), 8,19 (d,
J=830 Hz, 1 H), 11,79 (br s, 1 H), 12,03 (br s, 1 H); ESI-MS m/z [M+H]" 366.

Vi du 20: 3-(1-(((3R4S)-1 -acryloyl-4-metylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H-
1,2,4-triazol-5(4H)-on

N-NH
[ =0

A N
| H
N

o) 0O
A
E ’CHZ
HoC

Céc chét ddng phan db6i anh trong vi du 19 dugc tach sir dung phuwong phap sic
ky 1ong siéu t6i han khong déi ximg (SFC), rira gidi bing CO», IPA va dietyl amin
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0,1%. Trong qué trinh tach bang phuong phap SFC, san phim cdng dietylamin dugc
tao ra theo ty 18 1:1 véi hop chét néu & phin dé myc. Tinh ché thém bing phuong phap
HPLC didu ché thu dugc hop chét néu & phin dé muc 14 chét rn mau tring (22mg).
IH NMR (500 MHz, DMSO-ds) 3 ppm 1,10 (d, 3 H), 2,45-2,58 (m, 1 H), 3,20 (dd, 1
H), 3,54 (dd,1 H), 3,76 (dd, 1 H), 3,89-4,08 (m, 1 H), 5,51-5,67 (m, 1 H), 5,67-5,78
(m, 1 H), 6,08 (ddd, 1 H), 6,50 (dd, 1 H), 7,60 (td, 1 H), 7,74 (¢, 1 H), 7,88-8,01 (m, 2
H), 8,12 (d, 1 H), 11,73 (s, 1 H), 11,96 (d, 1 H); ESI-MS m/z [M+H]" 366,6.

Vi du 21: 3-(I-(((3S, 4R)-1-acryloyl—4-meZylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-IH-
1,2,4-triazol-5(4H)-on

N-NH

/ \ﬁ\o
| A N
_N
o, O
H,;C

Cé4c chét dong phan dbi anh trong vi du 19 dugc tach sir dung phuong phap
SFC khéng dbi xtng, ria giai bing CO», IPA va dietyl amin 0,1%. Trong qua trinh
tach bang phuong phap SFC, san phim cong dietylamin dugc tao ra theo ty 1€ 1:1 véi
hop chét néu & phin d& muc. Tinh ché thém bing phuong phép HPLC didu ché thu
duoc hop chit néu & phin dé muc 12 chét rén mau tring (24mg). 'H NMR (500 MHz,
DMSO-ds) 8 ppm 1,08 (3H, d), 2,55-2,65 (m, 1 H), 3,20 (dd, 1 H), 3,54 (dd, 1 H), 3,76
(dd, 1 H), 3,89-4,08 (m, 1 H), 5,54-5,76 (m, 2 H), 6,09 (ddd, 1 H), 6,50 (dd, 1 H), 7,60
(td, 1 H), 7,74 (t, 1 H), 7,87-8,01 (m, 2 H), 8,12 (d, 1 H), 11,73 (s, 1 H), 11,96 (d, 1
H); ESI-MS m/z [M+H]" 366,6.

Vi du 22: (S)—3-(J-((1-acryloylpyrolidin-.?-yl)0xy)-8—ﬂoisoquinolin-i’—yl)—IH-I,2,4-
triazol-5(4H)-on
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Buéc A: (S)-tert-butyl 3-((3-xyano-8-floisoquinolin-1-yl)oxy)pyrolidin-1 -cachoxylat
Z N

LN

Foon J(O CH
3
CN 0—4CHs

CHs

B6 sung NaH (0,464g, 12mmol) vao dung dich cia (S)-fert-butyl 3-
hydroxypyrolidin-1-cacboxylat (2,18g, 12mmol) trong THF (50mL) & nhiét d6 0°C.
Khudy hdn hop & nhiét d trong phong trong thoi gian 30 phut. Tiép theo, 1-clo-8-
floisoquinolin-3-cacbonitril (1,6g, 8mmol) duoc bd sung vao d6 va hdn hop phéan tng
duge 1am 4m t6i nhiét do trong phong va khudy trong thoi gian 4 gio. Sau d6, phan
{mg duoc 1am dimg bing H20 (20mL) va chiét hdn hop bang EtOAc (3 x 50mL). Lép
hitu co duge két hop va co dic trong chan khong. San phim tho dugc tinh ché bing
phuong phap HPLC diu ché @ tao ra hop chét néu & phin d& muyc (1g, 60%). H
NMR (400 MHz, CDCls) § ppm 7,72 (s, 2H), 7,61-7,59 (d, J=8 Hz, 1H), 7,38-7,32 (t,
J=12 Hz, 1H), 5,8 (s, 1H), 3,75-3,59 (m, 4H), 2,29-2,28 (d, J=4Hz, 2H).

Buoc B: (S)-tert-butyl 3-((8-flo-3-(hydrazinyl(imino)metyl) isoquinolin-1-
yl)oxy)pyrolidin-1-cacboxylat

NH
& N NHz
N
F O 0
I.CN CH3
0—&CHa
CHs

Bb sung NHoNH,-H,0 (10mL) vao hdn hop cua (S)-tert-butyl 3-((3-xyano-8-
floisoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat (600mg, 1,61mmol) trong MeOH
(15mL) va hdn hop tao ra dugc gia nhiét tdi nhiét d6 hdi luu trong thoi gian 2 gio.
Dung mdi dugc loai bo trong chin khong dé thu dugc hop chit néu & phin d& muc 1a

chét rin mau tréng, hop chét nay dugc stt dung khong cAn tinh ché thém (500mg).
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Buoc C: (S)-tert-butyl 3-((8-flo-3-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)isoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat

B sung CDI (362mg, 2,24mmol) vao hdn hop cta (S)-tert-butyl 3-((8-flo-3-
(hydrazinyl(imino)metyl)isoquinolin—l-yl)oxy)pyrolidin-l-cacboxylat (500mg, 1,12mmol)
trong dioxan (10mL) va hdn hop tao ra dugc gia nhiét t6i nhiét do hdi luu trong thoi
gian 2 gid. Co dic hdn hgp phan tng trong chan khong 8 tao ra san phdm tho, san
phim nay dugc tinh ché bang phwong phéap HPLC didu ché dé tao ra hop chét néu &
phan d& muc (220mg, 47,4%). ESI-MS m/z [M+H-Boc]" 316.

Buéc D: (S)-3-(8-flo-1 -(pyrolidin-3-yloxy)isoquinolin-3-yl)-1H-1,2, 4-triazol-5(4H)-on

N-NH

F o,
[\/NH

Khudy dung dich cua (S)-terz-butyl 3-((8-flo-3-(5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)isoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat (90mg, 0,224mmol) trong
HCVEtOAc (4M, 10mL) & nhiét d trong phong trong thoi gian 2 gio. Sau do6, cd dédc
hdn hop trong chin khong dé tao ra mubi HCI cua hop chat néu & phan dé muc (80mg,
100%).

Budéc E: (S)-3—(1—((1-acryloyh?yrolidin-&yl)oxy)-8—ﬂ0is0quinolin-3-yl)-IH-I,2,4-
triazol-5(4H)-on

Bd sung 2,6-dimetylpyridin (70mg, 0,6mmol) vao hdn hop cua (S)-3-(8-flo-1-
(pyrolidin-3-yloxy)isoquinolin-3-yl)-1H—1,2,4-triazol-5(4H)—on hydroclorua (80mg,
0,22mmol) trong DCM (5mL). Hoén hgp dugc lam lanh xudng nhiét do -40°C.
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Acryloyl clorua (25mg, 0,28mmol) duoc bd sung vao d6 va hdn hop phan Gng duoc
lam 4m t6i nhiét d6 0°C trong thoi gian 30 phut. Lam dung phan Gng bing MeOH
(5mL) va hdn hop dugc cb dic trong chan khong. San phim thd dugc tinh ché bing
phuong phap HPLC didu ché dé tao ra hop chét néu & phin dé muc (43mg, 54%). 'H
NMR (400 MHz, DMSO-ds) 8 ppm 12,07 (s, 1H), 11,88 (s, 1H), 8,01 (s, 1H), 7,85-
7,83 (d, J=8 Hz, 1H), 7,78-7,76 (t, J=4 Hz, 1H), 7,39 (m, 1H), 6,67-6,64 (m, 1H),
6,19-6,14 (m, 2H), 5,72-5,66 (m, 1H), 4,06 (m, 0,5H), 3,85-3,58 (m, 3,5H), 2,29-2,25
(m, 2H).

Vi du 23: (S)—3—(1—((1—acryloylpyrolidin-3-yl)amino)—8-ﬂoisoquinolin-3-yl)-]H—1,2,4-
triazol-5(4H)-on
N-NH
/

=0

| A N
N

F HN, O
N{
C /CHZ

Buée A: (S)-tert-butyl 3-((3-xyano-8-floisoquinolin-1 -yl)amino)pyrolidin-1-cacboxylat
1;N

LN

F HN, 0
g CH

CH,

Bd sung (S)-tert-butyl 3-aminopyrolidin-1-cacboxylat (0,87g, 4,66mmol) vao
huyén phu cua 1-clo-8-floisoquinolin-3-cacbonitril (0,8g, 3,88mmol) va EtN (0,78g,
7,76mmol) trong NMP (5mL) & nhiét do trong phong. Hbn hgp tao ra dugc gia nhiét
t6i nhiét 6 160°C trong thoi gian 30 phut trong 16 phan ing vi séng. Lam ding phan
g bang nudc va chiét hdn hop bing EtOAc (3 x 30mL). Lam kho pha hitu co dugc
bing Na»SO4 va cd dic trong chan khong. San pham tho dugc tinh ché bang phuong
phép sic ky cot, rira giai bang etyl axetat va ete ddu moé (gradient gbm
EtOAc/PE=1:50-1:9) trén silicagel d& tao ra hop chit néu & phan dé muyc (1,12¢, 81%).
IH NMR (400 MHz, CDCls) 8 ppm 7,56-7,52 (m, 1H), 7,44-7,42 (d, 1H, J=8,0 Hz),
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729 (s, 1H), 7,21-7,18 (m, 1H), 6,47-6,43 (m, 1H), 4,73 (br s, 1H), 3,77-3,72 (dd,
J=6,4 Hz, J=11,6 Hz, 1H), 3,48-3,19 (m, 3H), 2,26 (br s, 1H), 1,90 (br s, 1H), 1,41
(s, 9H); ESI-MS m/z [M+H-tert-butyl]* 301,2.

Buce B: (S)-tert-butyl 3-((8-flo-3-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)isoquinolin-1-yl)amino)pyrolidin-1-cacboxylat
N-NH
[ \FO
A N

F HN, O
" CH
4 L&,

CHs

B sung mot lugng xic tac ciia NaH (10mg, 0,25mmol) vao hén hop cta (S)-
tert-butyl 3-((3-xyano-8-ﬂoisoquinolin-l-yl)amino)pyrolidin-1-cacboxylat (1,0g,
2,81mmol), etyl hydrazincacboxylat (7,74g, 74,40mmol) va 2,3,4,5,7,8,9,10-
octahydropyrido[1,2-a][1,3]diazepin (1,13g, 7,44mmol). Hdn hop phén tng dugc gia
nhiét t6i nhiét o 170°C trong thoi gian 30 phut. San pham thé dugc tinh ché biang
phuong phap HPLC didu ché dé tao ra hop chét néu & phin @ muc 12 chét rén mau
vang nhat (300mg, 25,7%). ESI-MS m/z [M+H]" 415,2.

Buée C: (S)-3-(8-flo-1 -(pyrolidin-3-ylamino)isoquinolin-3-yl)-1H-1,2, 4-triazol-5(4H)-on
N-NH

/\FO
A N

|/N

F HN,
CNH

B4 sung dung dich HCI 4M trong EtOAc (SmL) vao hdn hop cua (S)-tert-butyl
3-((8-flo-3-(5-0x0-4,5-dihydro-1H- 1,2,4-triazol-3-yl)isoquinolin-1-yl)amino)pyrolidin-
1-cacboxylat (300mg, 0,72mmol) trong EtOAc (5mL). Khudy hén hop phan ung &
nhiét do trong phong trong thoi gian 45 phit. Dung moi dugce loai bo trong chén khong
@8 tao ra mubi HCI ctia hop chit néu & phin d& muc (250mg, 99,2%). ESI-MS m/z
[M+H]" 315,2.
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Bucc D: (S)—3-(1-((1-acryloylpyrolidin-3-yl)amz'no)-8—ﬂoisoquinolin-3-yl)-]H—],2,4-
triazol-5(4H)-on

B sung dung dich cua 2,6-dimetylpyridin (192mg, 1,8mmol) trong DCM
(ImL) vao hdn hgp cia (S)-3-(8-flo-1-(pyrolidin-3-ylamino)isoquinolin-3-yl)-1H-
1,2,4-triazol-5(4H)-on hydroclorua (250mg, 0,71mmol) trong DCM (15mL). Acryloyl
clorua (135mg, 1,5mmol) trong DCM (1,35mL) dugc bd sung ting giot bang bom
tiém vao d6 & nhiét @ -78°C. Khudy hdn hgp phéan Gng & nhiét do -78°C trong thoi
gian 30 phut. B6 sung thém luong 2,6-dimetylpyridin khac (32mg, 0,3mmol) trong
DCM (0,32mL), tiép theo bing acryloyl clorua (45mg, 0,50mmol) trong DCM
(0,45mL). Khudy hdn hgp phan tmg & nhiét d6 -10°C trong thoi gian 20 phut. Lam
dung phan ung bang MeOH (1mL) va hdn hop duge cd dic trong moi trudng chan
khong. San phim tho dugc tinh ché bang phuong phap HPLC didu ché dé tao ra hop
chit néu & phﬁn dé muc 1a chét rin mau tring (40,58mg, 15,5%). TH NMR (400 MHz,
DMSO-ds) & ppm 11,91 (s, 1H), 11,78 (s, 1H), 7,69-7,63 (m, 3H), 7,60-7,58 (m, 1H),
6,61-6,55 (m, 2H), 6,18-6,13 (m, 1H), 5,67-5,64 (m, 1H), 5,30-5,10 (m, 1H), 4,17-4,15
(m, 1H), 3,66-3,63 (m, 2H), 3,28-3,25 (m, 1H), 2,25-2,03 (m, 2H); ESI-MS m/z
[M+H]* 369,1.

Vi du 24: (S)-3-(1-((1-acryloylpyrolidin-.?-yl)oxy)-7—cloisoquinolin-S—yl)-]H—],2,4-
triazol-5(4H)-on

|/N

o, 0

Buéc A: (S)-tert-butyl 3-((7-clo-3-xyanoisoquinolin-1 -yl)oxy)pyrolidin-1-cacboxylat

Cl

Cl
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B sung NaH (81mg, 1,35mmol) vao dung dich cua (S)-tert-butyl 3-
hydroxypyrolidin-1-cacboxylat (201mg, 1,076mmol) trong THF (5mL) & nhiét do
0°C. Khudy hdn hop phan tmg & nhiét do trong phong trong thoi gian 30 phut. Tiép
theo, 1,7-dicloisoquinolin-3-cacbonitril (200mg, 0,897mmol) duoc bd sung vao d6 va
hén hgp phan Gng dugc 1am Am t&i nhiét do trong phong trong thoi gian 1 gio. Lam
dung phan Gng bang dung dich nu¢c NH4Cl bdo hoa (10mL) va hdn hop tao ra dugc
chiét bing EtOAc (3 x 50mL). Céc 16p hitu co duge két hop, rira bang nude mudi, 1am
kho bing Na,SO4 va ¢b dic. San phim thé dugc tinh ché bang phuong phap TLC didu
ché rira giai bang ete dau mo va etyl axetat (PE/EtOAc=3:1) @8 tao ra hop chét néu &
phin @ muc (200mg, 59%). 'H NMR (400 MHz, CDCls)  ppm 8,15 (s, 1H), 7,65-
7,71 (m, 3H), 5,74 (br, 1H), 3,46-3,69 (m, 4H), 2,23 (s, 1H), 1,49 (s, 9H).

Bucce B: (S)-tert-butyl 3-((7-clo-3-(hydrazinyl(imino)metyl)isoquinolin-1-
yl)oxy)pyrolidin-1-cacboxylat

Cl

B& sung NHNH2H0 (5mL) vao hén hop cua (S)-tert-butyl 3-((7-clo-3-
xyanoisoquinolin—1-yl)oxy)pyrolidin-l-cacboxylat (300mg, 1,61mmol) trong MeOH
(4mL). Hon hop tao ra dugc gia nhiét t6i nhiét d6 hdi luu trong thoi gian 2 gio. Dung
mdi duge loai bo trong chan khong d2 tao ra hop chét néu & phan @& muc, hop chit
nay dugc sit dung khong can tinh ché thém. ESI-MS m/z [M+H]" 406,1.

Bucc C: (S)-tert-butyl 3-((7-clo-3-(5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)isoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat
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B sung CDI (210mg, 1,293mmol) vao hdn hop cua (S)-tert-butyl 3-((7-clo-3-
(hydrazinyl(imino)metyl)isoquinolin-1-yl)oxy)pyrolidin- 1-cacboxylat (350mg,
0,862mmol) trong dioxan (8mL). Hdn hop phan ing dugc gia nhiét t6i nhiét do hdi
luu trong thoi gian 2 gid va sau d6, c¢6 déc trong chan khong. San phim thd dugc tinh
ché bing phuong phap HPLC didu ché dé tao ra hop chét néu ¢ phan dé muc (200me,

57%).
Buée D: (S)-3-(7-clo-1-(pyrolidin-3-yloxy)isoquinolin-3-yl)-1 H-1,2,4-triazol-5(4H)-on
N-NH
[ \FO
X N
N

o,
CNH

Khudy dung dich cua (S)-tert-butyl 3-((7-clo-3-(5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)isoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat (200mg, 0,463mmol) trong
HC1 4M/EtOAc (5mL) & nhiét do trong phong trong thoi gian 2 gi0. Sau d6, co dic

C

hén hgp phan Gng trong chian khong d2 tao ra hop chit néu & phin d& muc (180mg,
100%).
Buoc E: (S)—3-(1-((1-acryloyLvyrolidin—.?-yl)oxy)—7-cloisoquz‘nolz‘n—S-yl)—]H—],2,4-
triazol-5(4H)-on

B sung 2,6-dimetylpyridin (157mg, 1,467mmol) & nhiét d6 -20°C, tiép theo
bang viéc bd sung timg giot acryloyl clorua (88mg, 0,978mmol, 10mg/mL trong DCM
kh6) vao hdn hep cia (S)-3-(7-clo-1-(pyrolidin-3-yloxy)isoquinolin—3-yl)-1H—1,2,4-
triazol-5(4H)-on (180mg, 0,489mmol) trong DCM (10mL). Hon hgp phan tmg dugc
1am 4m t6i nhiét @9 0°C trong thdi gian 30 phut. Lam dimg phan ng bing MeOH
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(5mL) va hdn hop duge cb dic trong chan khong. San phim thé duogc tinh ché bang
phuong phép HPLC didu ché dé tao ra hop chit néu & phan dé myc (35mg, 18%). 'H
NMR (400 MHz, DMSO-ds) & ppm 12,06 (br, 1H), 11,84 (s, 1H), 8,16 (s, 1H), 8,09
(dd, J=1,8 Hz va 8,9 Hz, 1H), 8,03 (s, 1H), 7,83-7,86 (m, 1H), 6,55-6,72 (m, 1H),
6,12-6,19 (m, 2H), 5,63-5,72 (m, 1H), 4,65-4,12 (m, 4H), 2,25-2,42 (m, 2H).

Vi du 25: (S)-3-(1-((1—acryloyh)yrolidin-&yl)amino)-7-ﬂois0quinolin-3-yl)—]H—],2,4-
triazol-5(4H)-on
N-NH

[ =0
XN

N

HN,, O
N%’
C ’CHZ

Buéc A: (S)-tert-butyl 3-((3-clo-7-floisoquinolin-1-yl)amino )pyrolidin-1-cacboxylat

B sung (S)-tert-butyl 3-aminopyrolidin-1-cacboxylat (1,72g, 9,3mmol) va
Et:N (1,4g, 14mmol) vao dung dich cua 1,3-diclo-7-floisoquinolin (1g, 4,6mmol)
trong NMP (15mL). Hdn hop phan ting dugc gia nhiét t6i nhiét d6 160°C trong thoi
gian 2 gio. Sau do, hdn hop duge phan thanh H,O (20mL) va EtOAc (20mL). Pha
nuée duoc chiét bing EtOAc (3 x 20mL). Céc 16p hiru co dugce két hop, 1am khd béng
NaSOq va ¢6 dic. San phim thé dugc tinh ché bing phuong phép sdc ky cdt, rira gidi
bang ete diu mé va etyl axetat (gradient gdm PE/EA=10:1-5:1) @8 tao ra hop chat néu
& phan d& muc (1,2g, 70%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 8,26-8,23 (d,
J=10,8 Hz,1H), 7,82-7,80 (dd, J;=8,8 Hz, J>=5,2 Hz, 1H), 7,68-7,67 (d, J=5,6 Hz 1H),
7,63-7,60 (t, J=8,8 Hz,1H), 7,10 (s, 1H), 4,63-4,53 (m, 1H), 3,70-3,66 (m, 1H), 3,48-
3,45 (m, 1H), 3,29-3,26 (m, 1H), 2,23-2,18 (m, 1H), 2,03-1,97 (m, 1H), 1,40(s,9H).

Buée B: (S)-tert-butyl 3-((3-xyano-7-floisoquinolin-1 -yl)amino)pyrolidin-1-cacboxylat
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B sung Zn(CN), (0,48g, 4,1mmol) va Pd(PPh3)4(0,16g,0,14mmol) vao dung
dich cua (S)-tert-butyl 3-((3-clo-7-floisoquinolin-1-yl)amino)pyrolidin-1-cacboxylat
(0,5g, 1,37mmol) trong DMF (15mL) trong m6i truong khi quyén nito. Hdn hop duoc
gia nhiét t6i nhiét 4 160°C trong thoi gian 30 phut trong 10 phan Ung vi song. Hon
hop dugc phan thanh EtOAc (50mL) va nudc (50mL). Lép nuéc duoc chiét bing
EtOAc (3 x 50mL). Céc 16p hitu co duge két hop, rira bang dung dich nuée NaCl béo
hoa (3 x 50mL) va cb dic trong chin khong. San phim thé dwoc tinh ché bang phuong
phéap sic ky cot, rira giai bang ete diu moé va etyl axetat (gradient gdm
PE/EtOAc=10:1-5:1) d& tao ra hop chét néu & phan d& myc (0,36g, 72%). 'H NMR
(400 MHz, DMSO-ds) & ppm 8,38-8,35 (d, J=10,8 Hz, 1H), 8,01-7,97 (m, 1H), 7,77-
7,72 (m, 3H), 4,66-4,58 (m, 1H), 3,69-3,67 (m, 1H), 3,48-3,46 (m, 1H), 3,39-3,37 (m,
1H), 3,28-3,27 (m, 1H), 2,2 (s, 1H), 1,97-1,91 (m, 1H), 1,40 (s, 9H).

Buéc C: (S)-tert-butyl 3-((7-flo-3-(hydrazinyl(imino)metyl) isoquinolin-1-
yl)amino)pyrolidin-1-cacboxylat

B sung NH;NH2-H20 (10mL) véo hdn hop cua (S)-tert-butyl 3-((3-xyano-7-
floisoquinolin-1-yl)amino)pyrolidin-1-cacboxylat (350mg, 1mmol) trong MeOH
(10mL). Hon hop phan Gng duge gia nhiét t6i nhiét do hdi luu trong thoi gian 2 gio.
Dung méi dugc loai bo dé tao ra hop chit néu & phﬁn dé muc 1a chét rén mau tréng,
chét rén ndy dugc sit dung khong cén tinh ché thém (350mg, 92%). ESI-MS m/z
[M+H]" 389,2.
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Buiéce D: (S)-tert-butyl 3-((7-flo-3-(5-oxo-4,5-dihydro-1H-1,2,4-triazol-3-
yl)isoquinolin-1-yl)amino)pyrolidin-1-cacboxylat

I =0
X N
F | N H
HN,
" CH
C/ //< %Csi":s

CH,

B6 sung CDI (0,36g, 2mmol) vao dung dich cua (S)-tert-butyl 3-((7-flo-3-
(hydrazinyl(imino)metyl)isoquinolin-1 -yl)amino)pyrolidin-1-cacboxylat (0,35g,
1mmol) trong dioxan (10mL) trong méi truong khi quyén nito. Hon hop dugc gia
nhiét tGi nhiét do hdi luu trong thoi gian 2 gid va sau d6, cd ddc trong chén khong. San
phim thd dugc tinh ché béng phuong phip HPLC didu ché @8 tao ra hop chit néu ¢
phin dé muc (120mg, 34%). ESI-MS m/z [M+H]" 415,2.

Buée E: (S)-3-(7-flo-1-(pyrolidin-3-ylamino) isoquinolin-3-yl)-1H-1,2,4-triazol-5(4H)-on

N-NH

l>=o
(T W
_N

HN,,
CNH

Khudy dung dich cua (S)-tert-butyl 3-((7-flo-3-(5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)isoquinolin-1-yl)amino)pyrolidin-1-cacboxy1at (120mg, 0,29mmol) trong
HCI1 4M/EtOAc (10mL) & nhiét do trong phong trong thoi gian 30 phut. Co déic hdn
hop phan ung trong chan khong 8 tao ra hop chit néu & phin @ muc, hop chét nay
duoc sir dung khong cAn tinh ché thém (100mg, 100%). ESI-MS m/z [M+H]" 315.2.

Buéc F: (S)-3—(]—((1-acryloylpyrolidin—.?-yl)amz'no)—7-ﬂoisoquinolin-3—yl)-]H—],2,4-
triazol-5(4H)-on

Bb sung 2,6-dimetylpyridin (122mg, 1,15mmol) vao hdn hgp cua (S)-3-(7-flo-
1-(pyrolidin-3-ylamino)isoquinolin-3-yl)- 1H-1,2 A-triazol-5(4H)-on (100mg, 0,35mmol)
trong DCM (10mL). Hon hop tao ra dugce lam lanh xubng nhiét do -40°C. Acryloyl
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clorua (45mg, 0,49mmol) dugc bd sung timg giot vao d6 va khudy hon hop phén tng
& nhiét d6 -40°C trong thoi gian 30 phut. Lam ding phan ng bang MeOH (5mL) va
hdn hop duge cd dic trong chan khong. San phim thd dugc tinh ché bang phuong
phap HPLC didu ché dé tao ra hop chét néu & phan dé muc (79mg, 75%). 'H NMR
(400 MHz, DMSO-ds) § ppm 11,84 (s, 1H), 11,70 (s, 1H), 8,25-8,22 (d, J=10,8 Hz,
1H), 7,97-7,96 (m, 1H), 7,63-7,60 (m, 2H), 7,55-7,54 (m, 1H), 6,59-6,57 (m, 1H),
6,21-6,15 (m, 1H), 5,68-5,65 (dd, J=10,4 Hz, J:=2,4 Hz, 1H), 5,20-5,18 (m, 1H),
4,19-4,15 (m, 0,5H), 3,70- 3,67 (m, 2H), 3,69-3,45 (m, 1,5H), 3,25 (m, 0,5H), 2,26-
2,24 (m,1H), 2,08-2,03 (m,1H).

Vi du 26: (S)-3-(]-((]—acryloylpyrolidz'n—3-yl)amino)-7—cloisoquinolin-3—yl)—]H—1,2,4-
triazol-5(4H)-on

N-NH

’\FO
A N

|/N

HN,, O
L
C —CH,

Buée A: (S)-tert-butyl 3-((7-clo-3-xyanoisoquinol in-1-yl)amino)pyrolidin-1-cacboxylat

Cl

Cl

B sung (S)-tert-butyl 3-aminopyrolidin-1-cacboxylat (460mg, 2,46mmol) va
EtsN (453mg, 4,48mmol) vao dung dich cua 1,7-dicloisoquinolin-3-cacbonitril
(500mg, 2,24mmol) trong NMP (SmL). Dung dich dugc gia nhiét t6i nhigt 46 160°C
trong thoi gian 30 phut trong 16 phan Gng vi séng. Lam dung phan Gng bang H,O
(20mL) va chiét bing EtOAc (3 x 10mL). Lép hitu co dugc két hop va cod ddc trong
chan khong. San phim tho dugc tinh ché bang phuong phap sic ky cot, rira giai bang
etyl axetat va ete dau mo (gradient gébm EtOAc/PE=1:10 dén 1:5) dé tao ra hop chét
néu & phin d& muc (660mg, 79%). ESI-MS m/z [M-+H-tert-butyl]" 317.
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Buoc B: (S)-tert-butyl 3-((7-clo-3-(hydrazinyl(imino)metyl)isoquinolin-1-
yl)amino)pyrolidin-1-cacboxylat

Cl

Bb sung NHoNH>H20 (SmL) vao hdn hop cua (S)-tert-butyl 3-((7-clo-3-
xyanoisoquinolin-l-yl)amino)pyrolidin-l-cacboxylat (660mg, 1,77mmol) trong MeOH
(5mL) va hdn hop tao ra dugc gia nhit t6i nhiét do hdi luu trong thoi gian 2 gio. Sau
d6, dung mdi dugce loai bo @& tao ra hop chét néu & phén d& muc 1a chét rin mau vang,
chét rén ndy duge sit dung khong can tinh ché thém (710mg). ESI-MS m/z [M+H]"
405.

Buoc C: (S)-tert-butyl 3-((7-clo-3-(5-ox0-4,5-dihydro-1H-1,2, 4-triazol-3-
yl)isoquinolin-1-yl)amino)pyrolidin-1 -cacboxylat
N-NH

I\FO
A N

| N

HN, O
/, CH

CHj;

Cl

B sung CDI (42,6mg, 2,63mmol) vao hdn hop cua (S)-tert-butyl 3-((7-clo-3-
(hydrazinyl(imino)metyl)isoquinolin-1 -yl)amino)pyrolidin-1-cacboxylat (710mg)
trong dioxan (10mL). Hdn hop tao ra dugc gia nhiét téi nhiét do hdi luu trong thoi
gian 2 gio. Co dic hdn hop phan ung trong chan khong. San phim thd dugc tinh ché
bing phuong phap HPLC diéu ché dé tao ra hop chét néu phin @ muc (130mg, 17%
trong 2 buéc). ESI-MS m/z [M+H]" 431.

Buée D:  (S)-3-(7-clo-1-(pyrolidin-3-ylamino) isoquinolin-3-yl)-1H-1,2,4-triazol-
5(4H)-on
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C

Khudy dung dich cua (S)-terz-butyl 3-((7-clo-3-(5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)isoquinolin-1-yl)amino)pyrolidin-1-cacboxylat (130mg, 0,30mmol) trong
HCI 4M/EtOAc (4mL) & nhiét do trong phong trong thoi gian 50 phat. Sau d6, c6 dic
hén hop phan tng trong chin khong dé tao ra mudi HCI cta hop chét néu & phan a8
muc (120mg). ESI-MS m/z [M+H]" 331.

Buéc E: (S)—3-(1-((1-acryloylpyrolia’in-3—yl)amino)—7-cloisoquinolz‘n—3-yl)-JH-],2,4-
triazol-5(4H)-on

B4 sung 2,6-dimetylpyridin (105mg, 0,978mmol) vao hdn hop cua (S)-3-(7-clo-
1-(pyrolidin-3-ylamino)isoquinolin-3-y1)-1H-1 ,2,4-triazol-5(4H)-on hydroclorua
(120mg) trong DCM (8mL). Hon hop tao ra dugce 1am lanh xubng nhiét do -78°C va
acryloyl clorua (48mg, 0,530mmol, 10mg/mL trong DCM khd) dugc bd sung timg
giot vao do. Khudy hén hgp phan tng & nhiét do -78°C trong thoi gian 30 phat. Lam
dung phan Ung bang MeOH (5mL) va hdn hop dugc cd dic trong chén khong. San
phim tho dugc tinh ché bang phuong phap HPLC didu ché dé tao ra hop chit néu &
phan d& myc (22mg, 18% trong 2 buéc). 'H NMR (400 MHz, DMSO-de) & ppm 11,87
(s, 1H), 11,72 (s, 1H), 8,51 (S, 1H), 7,88 (m, 1H), 7,60-7,70 (m, 2H), 7,56 (d, 1H,
J=4,0 Hz), 6,55-6,57 (m, 1H), 6,13-6,19 (m, 1H), 5,63-5,70 (m, 1H), 5,17-5,18 (m,
1H), 3,65-4,17 (m, 4H), 2,01-2,37 (m, 2H); ESI-MS m/z [M+H]" 385.

Vi du 27: (S)—3-(1-((]-acryloyhayrolidin—.?—yl)oxy)-8—cloisoquinolin-3-yl)-]H—1,2,4—
triazol-5(4H)-on

N-NH
/ >:o
(1 R
_N
cl O, O

N’<£CH2
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Buéc A: (S)-tert-butyl 3-((8-clo-3-xyanoisoquinolin-1-yl)oxy)pyrolidin-1 -cacboxylat

B sung NaH (26,8mg, 0,677mmol) vao dung dich cua (S)-tert-butyl 3-
hydroxypyrolidin-1-cacboxylat (126mg, 0,674mmol) trong THF (5mL) & nhiét do
0°C. Hon hop dugce khudy trong thoi gian 30 phit. Tiép theo, 1,8-dicloisoquinolin-3-
cacbonitril dugc bd sung vao d6 va hén hop phan img duge lam 4m t6i nhiét do trong
phong trong thoi gian 4 gio. Lam ding phan ng bang H>O (2mL) va chiét hdn hop
bang EtOAc (3 x 10mL). Lép hitu co duge két hop va co dic trong chan khong. San
phim thd dugce tinh ché bing phwong phap TLC didu ché dé tao ra hop chit néu &
phan d& muc (120mg, 73,2%).

Budc B: (S)-tert-butyl 3-((8-clo-3-(hydrazinyl(imino)metyl)isoquinolin-1-
yl)oxy)pyrolidin-1-cacboxylat
NH
Ay NH2
N H

cl O O
& CH
CN/qo/%gHa

CH,

B4 sung NHoNH2-H20 (5SmL) vao (S)-terz-butyl 3-((8-clo-3-xyanoisoquinolin-
1-yl)oxy)pyrolidin-1-cacboxylat (120mg, 0,32mmol) trong MeOH (50mL). Hén hop
tao ra duogc gia nhiét t¢i nhiét do hdi Iru trong thoi gian 2 gid va sau d6 1am lanh va c6
dic trong chan khong dé tao ra hop chét néu & phan d& muc 1a chét rin mau vang, chét
rin ndy dugc sit dung khong cin tinh ché thém (130,3mg, 100%). ESI-MS m/z
[M+H]" 406,2.

Buéc C: (S)-tert-butyl 3-((8-clo-3-(5-ox0-4,5-dihydro-1H-1,2, 4-triazol-3-
yl)isoquinolin-1-yl)oxy)pyrol idin-1-cacboxylat
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Bé sung CDI (78mg, 0,48mmol) vao (S)-fert-butyl 3-((8-clo-3-
(hydrazinyl(imino)metyl)isoquinolin-1-yl)oxy)pyrolidin-1 -cacboxylat (130mg,
1,61mmol) trong dioxan (10mL). Hon hop tao ra dugc gia nhiét téi nhiét do héi hru
trong thoi gian 2 gid va sau d6, lam lanh va cd dac trong chan khong. San phim thd
duoc tinh ché bang phuong phap HPLC didu ché @8 tao ra hop chit néu & phén dé& myc
(50mg, 35%). ESI-MS m/z [M+H-Boc]" 332,2.

Buée D: (S)-3-(8-clo-1-(pyrolidin-3-yloxy)isoquinolin-3-yl)-1 H-1,2,4-triazol-5(4H)-on
N-NH

[ =0
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L N
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Khudy dung dich cua (S)-tert-butyl 3-((8-clo-3-(5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)isoquinolin-1-yl)oxy)pyrolidin-1-cacboxylat (50mg, 0,116mmol) trong
HCI/EtOAc (10mL) & nhiét d§ trong phong trong thoi gian 2 gio. Sau do, co dic hdn
hop phan Gng trong chan khong dé tao ra mubi HCI ctia hop chit néu & phin dé muc
(42,6mg). ESI-MS m/z [M+H]" 332,2.

Buoc E: (S)-3—(1-((1-acryloyh?yrolidin-.?-yl)oxy)-8—cloisoquinolin-3-yl)-1H—1,2,4-
triazol-5(4H)-on

Bé sung 2,6-dimetylpyridin (37,24mg, 0,35mmol) vao (S)-3-(8-clo-1-
(pyrolidin-3-yloxy)isoquinolin—3-yl)-1H—1,2,4-triazol-5(4H)-on hydroclorua (42,6mg,
0,116mmol) trong DCM (25mL). Hdn hop tao ra dugc lam lanh xuéng nhiét do -20°C.
Acryloyl clorua (26,1mg, 0,29mmol, 10mg/mL trong DCM khd) dugce bd sung ting

giot vao do va hdn hop phén tng duogc lam Am t6i nhiét @6 0°C trong thoi gian 30
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phat. Lam dung phan ung bing MeOH (5mL) va hdn hop duge cb dic trong chén
khong. San phim thd dugc tinh ché bang phuong phap HPLC didu ché dé tao ra hop
chét néu & phin d& muc (22,02mg, 49,25%). 'H NMR (400 MHz, DMSO-de) 3 ppm
12,09 (s, 1H), 11,87 (s, 1H), 8,01-7,98 (m, 2H), 7,71-7,70 (d, J=4,0 Hz, 2H), 6,67-
6,57 (m, 1H), 6,26-6,14 (m, 2H), 5,72-5,63 (m, 1H), 4,01-3,71 (m, 4H), 2,33-2,24 (m,
2H); ESI-MS m/z [M+H]" 386,1.

Vi du 28: (S)-3—(1—((1—acryloylpyrolidin-3-yl)amino)-8—cloisoquz’nolin—3-yl)-]H-1,2,4—
triazol-5(4H)-on
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CH,

Bd sung (S)-tert-butyl 3-aminopyrolidin-1-cacboxylat (0,3g, 1,62mmol) vao
huyén phu cua 1,8-dicloisoquinolin-3-cacbonitril (0,3g, 1,35mmol) va EtsN (0,27g,
2,7mmol) trong NMP (5mL) & nhit d trong phong. Khqu hdn hop tao ra ¢ nhiét do
160°C trong thoi gian 30 phut trong 10 phén ung vi séng. Sau d6, phan tmg dugc lam
dimg bing nuéc va chiét hdn hop bang EtOAc (3 x 30mL). Lam khd pha hifu co duoc
bing Na,SO4 va cd dac trong chén khong. San phim thd dugc tinh ché biang phuong
phéap séc ky cot, rira giai bang etyl axetat va ete ddu mo (gradient gbm
FtOAc/PE=1:10-1:2) trén silicagel dé tao ra hop chét néu & phan d& muc (0,45, 85%).
'H NMR (400 MHz, DMSO-ds) 8 ppm 7,92-7,90 (d, J=8,0 Hz,1H), 7,85-7,83 (m, 2H),
7,79-7,77 (d, J=8,0 Hz, 1H), 7,63 (s, 1H), 4,66-4,58 (m, 1H), 3,75-3,72 (t, J=8,0 Hz,
3H), 3,52-3,35 (m, 3H), 2,31-2,30 (br s, 1H), 2,1 1-2,07 (br s, 1H), 1,47-1,45 (s, 9H).
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Buce B: (S)-tert-butyl 3-((8-clo-3-(hydrazinyl(imino)metyl)isoquinolin-1-
yl)amino)pyrolidin-1-cacboxylat

oy NH2
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CHj

Bb sung NHNH>-H0 (5mL) vao hdn hop cua (S)-fert-butyl 3-((8-clo-3-
xyanoisoquinolin-1-yl)amino)pyrolidin-1-cacboxylat (450mg, 1,21mmol) trong MeOH
(5mL). Hon hop tao ra duoc gia nhiét t6i nhiét do hdi lwu trong thoi gian 2 gid va sau
do6, dung méi duge loai bo @2 tao ra hop chit néu & phén @& myc 13 chét rin mau vang,
chit rén nay duoc st dung khong cén tinh ché thém (450mg, 91%). ESI-MS m/z
[M+H]" 405,2.

Buoc C: (S)-tert-butyl 3-((8-clo-3-(5-oxo-4,5-dihydro-1H-1,2,4-triazol-3-
yl)isoquinolin-1-yl)amino)pyrolidin-1 -cacboxylat

N-NH
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CHj

B sung CDI (360mg, 2,2mmol) vao hdn hop cua (S)-tert-butyl 3-((8-clo-3-
(hydrazinyl(imino)metyl)isoquinolin-1 -yl)amino)pyrolidin-1-cacboxylat (450mg,
1,1mmol) trong dioxan (10mL). Hon hop tao ra dugc gia nhiét téi nhiét do hdi lvu
trong thoi gian 2 gi va sau do, co dic trong chan khong. San pham thd dugc tinh ché
bang phwong phap HPLC didu ché dé tao ra hop chit néu & phan d& muc (170mg,
45%). ESI-MS m/z [M+H]" 431,1.

Buoc  D: (S)—3-(8-clo-]-@yrolia’in-3-ylamino)isoquinolin-3-yl)-1H—1,2,4-triazol—
5(4H)-on hydroclorua

-124-



25483

Cl HN,,
CNH

Khudy dung dich cta (S)-tert-butyl 3-((8-clo-3-(5-oxo-4,5-dihydro-1H-1,2,4-
triazol-3-yl)isoquinolin-1-yl)amino)pyrolidin-1-cacboxylat (170mg, 0,52mmol) trong
HCIEtOAc (10mL) & nhiét do trong phong trong thoi gian 2 gid. Sau do, c6 dac hén
hop phan tng trong chan kh(“)hg dé tao ra mudi HCI ctia hop chat néu & phan @ muc
(160mg, 100%). 'H NMR (400 MHz, DMSO-ds) 8 ppm 11,90 (s, 1H), 11,85 (s, 1H),
9,134 (s, 2H), 7,86-7,84 (dd, J=2,8 Hz, J=6,8 Hz, 1H), 7,64-7,62 (m, 3H), 7,57-7,56
(d, J=6,4 Hz, 1H), 5,0 (s, 1H), 3,65-3,60 (m, 1H), 3,24-3,21 (m, 2H), 2,40-2,36 (m,
1H), 2,11-2,07 (m, 1H).

Buéce E: (S)-3-(I-((1-acryloylpyrolidin-3-yl)amino)-8-cloisoquinolin-3-yl)-1H-1,2,4-
triazol-5(4H)-on

Bb sung 2,6-dimetylpyridin (97mg, 0,91mmol) vao hdn hop cua (S)-3-(8-clo-1-
(pyrolidin-3-ylamino)isoquinolin-3-yl)-1H-1,2,4-triazol-5(4H)-on hydroclorua (100mg,
0,3mmol) trong DCM (20mL). Hbn hop tao ra dugc lam lanh xubng nhiét @ -40°C.
Acryloyl clorua (51mg, 0,6 mmol, 10mg/mL trong DCM khd) dugc bd sung timg giot
vao d6 va hdn hop dugce khudy & nhiét @9 -40°C trong thoi gian 30 phut. Sau d6, phan
ung dugc lam ding bing MeOH (5mL) va hdn hop dugc cd dic trong chan khong.
San phim thd dugc tinh ché bing phuong phap HPLC diu ché d tao ra hop chét néu
& phin d& muc (57mg, 52%). '"H NMR (400 MHz, DMSO-de) 8 ppm 11,91 (s, 1H),
11,80 (s, 1H), 7,85-7,83 (m, 1H), 7,61 -7,59 (m, 3H), 7,49-7,47 (m, 1H), 6,6-6,5 (m,
1H), 6,17-6,13 (m, 1H), 5,67-5,63 (m, 1H), 5,18-5,16 (m, 1H), 4,18-4,17 (m, 0,5H),
3,69-3,65 (m, 0,5H), 3,42(m, 0,5H), 3,32-3,31 (m, 1,5H), 2,31-2,29 (m, 1H), 2,04-2,01
(m, 1H); ESI-MS m/z [M+H]" 385,1.

Vi du 29: (S)—3-(1-((]—acryloyLnyrolidin—.?-yl)amino)-8—metoxyisoquinolin-3-yl)-IH-
1,2,4-triazol-5(4H)-on
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N-NH

[ )=0
X N

L N

.0 HN,
e MO,
2

Buée A: (S)-tert-butyl 3-((3-xyano-8-metoxyisoquinolin-1-yl)amino)pyrolidin-1-
cacboxylat

e MOl g,
CHs3

Bd sung (S)-tert-butyl 3-aminopyrolidin-1-cacboxylat (294mg, 1,57mmol) va
EtsN (212mg, 2,1mmol) vao dung dich cua 1-clo-8-metoxyisoquinolin-3-cacbonitril
(230mg, 1,05mmol) trong NMP (SmL). Hdn hop phan tng dugc gia nhiét t6i nhiét do
130°C trong thoi gian 45 phit trong 10 phan ung vi séng va sau do, dugc lam dimg
bing H20 (20mL). Pha nuéc dugc chiét bang EtOAc (3 x 10mL). Lép hitu co duge
két hop va cd dic trong chan khong. San phim thd dugc tinh ché bang phuong phap
sic ky cot, rira giai bang etyl axetat va ete diu mé (gradient gdm EtOAc/PE=1:20-1:2)
d tao ra hop chét néu & phin d& myc (380mg, 2 mé, 52%). 'H NMR (400 MHz,
CDCls) & ppm 7,85 (s, 1H), 7,55 (t, 1H, J=8,0 Hz), 7,25 (s, 1H), 6,97 (d, 1H, J=8,0
Hz), 4,60-4,80 (m, 1H), 4,01 (s, 3H), 3,78-3,79 (m, 1H), 3,27-3,57 (m, 3H), 2,29-2,34
(m, 1H), 1,94-1,99 (m, 1H), 1,48 (s, 9H).

Buéc B:  (S)-tert-butyl 3-((3-(hydrazinyl(imino)metyl)-8-metoxyisoquinolin-1-
yl)amino)pyrolidin-1-cacboxylat

NH
| N N,NH2
N T
_O HN,,
0—<CHs
CH,
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B6 sung NHoNH2.H20 (5mL) vao hdn hop cta (S)-tert-butyl 3-((3-xyano-8-
metoxyisoquinolin-1-yl)amino)pyrolidin-1-cacboxylat  (380mg, 1,03mmol) trong
MeOH (5mL). Hon hop tao ra dugc gia nhiét t6i nhiét do hoi luu trong thoi gian 2 gid.
Dung mdi dugc loai bd dé tao ra hop chit néu & phén dé muc 12 chét rin mau vang,
chét rin nay dugc st dung khong can tinh ché thém (660mg). ESI-MS m/z [M+H]"
401.

Buée C:  (S)-tert-butyl 3-((8-metoxy-3-(5-oxo0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)isoquinolin-1-yl)amino)pyrolidin-1-cacboxylat

B6 sung CDI (245mg, 1,5mmol) vao hdn hgp cua (S)-tert-butyl 3-((3-
(hydrazinyl(imino)metyl)-8-metoxyisoquinolin- 1-yl)amino)pyrolidin-1-cacboxylat
(400mg, 1,0mmol) trong dioxan (10mL). Hdn hop tao ra dugc gia nhiét téi nhiét dd
hdi luu trong thoi gian 2 gidr va sau d6, cd ddc trong chén khong. San phdm tho dugc
tinh ché bing phuong phap HPLC didu ché dé tao ra hop chit néu & phan dé muc
(80mg, 18% trong 2 budc). ESI-MS m/z [M+H]" 427.

Bucc D: (S)—3-(8-metoxy-1—(pyrolidin—3-ylamino)isoquinolin—S-yl)-]H—],2,4-triazol-
5(4H)-on

_O HN,
HsC CNH

Khudy dung dich cua (S)-tert-butyl 3-((8-metoxy-3-(5-ox0-4,5-dihydro-1H-
1,2,4-triazol-3-yl)isoquinolin—1-yl)amino)pyrolidin-1-cacboxylat (80mg, 0,187mmol)
trong HCI/EtOAc (SmL) & nhiét do trong phong trong thoi gian 1 gio. Sau d6, cd déc
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hdn hop phan tng trong chin khong dé tao ra mudi HCI cia hop chét néu & phan dé
muc, hop chét nay duoc st dung khong can tinh ché thém (120mg). ESI-MS m/z
[M+H]" 327.

Buéc E: (S)-3-(1-((1-acryloylpyrolidin-3-yl)amino)-8-met0xyisoquinolin-3-yl)-JH-
1,2,4-triazol-5(4H)-on

B sung 2,6-dimetylpyridin (106mg, 0,99mmol) vao hdn hop cua (S)-3-(8-
metoxy-1-(pyrolidin-3-ylamino)isoquinolin-3-yl)-1H-1,2,4-triazol-5 (4H)-on hydroclorua
(120mg, 0,33mmol) trong DCM (8mL). Hon hgp tao ra dugce 1am lanh xudng nhiét d6
-78°C. Acryloyl clorua (120mg, 1,20mmol, 10mg/mL trong DCM khd) dugc bd sung
ting giot vao do va khudy hén hop phan tng & nhiét do -78°C trong thoi gian 1,5 gio.
Lam dung phan ung bang MeOH (5mL) va hdn hop duge cd dic trong chan khong.
San pham tho dugc tinh ché bang phwong phap HPLC didu ché dé tao ra hop chét néu
& phin d& muc (34mg, 27%). 'H NMR (400 MHz, DMSO-de) & ppm 11,81 (s, 1H),
11,69 (s, 1H), 7,85 (dd, J=7,1, 14,5 Hz, 1H), 7,57-7,51 (m, 1H), 7,43 (d, J=3,3 Hz,
1H), 7,36 (d, J=8,0 Hz, 1H), 7,02 (d, J=8,0 Hz, 1H), 6,72-6,54 (m, 1H), 6,16 (m, 1H),
5,73-5,61 (m, 1H), 5,21-5,03 (m, 1H), 4,16 (m, 1H), 4,04-3,89 (m, 3H), 3,79 (m, 1H),
3,71-3,61 (m, 1H), 3,44 (m, 1H), 3,24 (m, 1H), 2,42-2,21 (m, 1H), 2,09-1,90 (m, 1H);
ESI-MS m/z [M+H]" 381.

Vi du 30: (S)-3-(6—((1—acryloyLzayrolidin-.?-yl)oxy)-4—melylpyridin—2-yl)-]H—1,2,4-
triazol-5(4H)-on

o, 0

Buéc A: 2-xyano-4-metylpyridin-1-oxit
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Dung dich ctia 4-metylpicolinonitril (5g, 42,3mmol) trong DCM (25mL) dugc
1am lanh trong binh nuéc da/nude mudi. BS sung mCPBA (14,61g, 85mmol) vao dung
dich ndy. Hon hgp phan tmg dugc 1am Am 1én dén nhiét @6 trong phong va khudy
trong thoi gian qua dém. Sau dd, pha loang hdn hop bing DCM cho t6i khi tht ca chat
rén duoc hoa tan va rira bing NaOH IN (2 x 200mL) va bang nuéc mudi. Lam kho
pha hitu co bang MgSOs, loc va cb dic trong chén khong d8 tao ra hop chét néu &
phin d& muc 1a chét rn mau tring (4,03g, 71%). ESI-MS m/z [M+H]" 135,1.

Buéce B: 6-clo-4-metylpicolinonitril
& N
N

Cl

H3C

Hdn hop cia 2-xyano-4-metylpyridin-1-oxit (4,03g, 30mmol) trong phosphoryl
triclorua (80mL, 858mmol) dugc gia nhi¢t t6i nhiét dd hoi luu trong thoi gian qua
dém. Dung mdi dugc loai bo trong chén khong. Phan con lai dugc xir Iy bang nuéc da
va do pH dugc kiém hoéa st dung dung dich NaOH béo hoa ¢ nhiét do 0°C. Lép nude
dwoc chiét bing DCM (3 x). Céc 16p hitu co dugce két hop, 1am kho bing MgSO0s4, loc
va lam bay hoi trong chan khong d2 tao ra hop chit néu & phan dé muc (3,7g, 81%).
ESI-MS m/z [M+H]" 153,6.

Buée C: 3-(6-clo-4-metylpyridin-2-yl)-1H-1,2, 4-triazol-5(4H)-on

N’NL

l 0

HaC AN
N

Cl

Hdn hop cta 6-clo-4-metylpicolinonitril (3g, 19,66mmol) va etyl
hydrazincacboxylat (8,19g, 79mmol) trong NMP (6mL) duoc gia nhiét trong mot bng
gén kin & nhiét do 160°C trong thoi gian qua dém. Phan cin con lai dugc tinh ché bing
phuong phép sic ky cot, rira giai bang gradient gbm tir 0 dén 80% EtOAc trong

heptan. Cac phan chira sén phim dugc tap hop va lam bay hoi trong chan khong dé tao
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ra hop chét néu & phén dé muc 1a chit dang nira rin mau vang (428mg). ESI-MS m/z
[M+H]* 211,6.

Buéc D: (S)-tert-butyl 3-((4-metyl-6-(5-oxo-4,5-dihydro-1H-1,2, 4-triazol-3-yl)pyridin-
2-yl)oxy)pyrolidin-1-cacboxylat

N-NH
HaC [ )=0

Hbn hop cua 3-(6-clo-4-metylpyridin-2-yl)-1H-1,2,4-triazol-5(4H)-on (428mg,
2,032mmol), (S)-tert-butyl 3-hydroxypyrolidin-1-cacboxylat (457mg, 2,439mmol) va
natri hydrua (81mg, 2,032mmol) trong N-metyl-2-pyrolidinon (7mL) dugc gia nhiét
trong 16 phan tng vi séng ¢ nhigt do 140°C trong thoi gian 30 phut. Sau khi 1am lanh,
nuée duge bd sung va chiét hdn hop bang EtOAc. Lop nuée duge axit hoa bang dung
dich nuéc HC1 1M va chiét bang EtOAc. Cac 16p hitu co dugc két hop, 1am kho bang
MgSOs, loc va 1am bay hoi trong chén khong 8 tao ra hop chit néu & phin d& muc,
hop chat nay dugc st dung khong cAn tinh ché thém. ESI-MS [M+H-tert-butyl]"
306,2.

Buoc E: (S)-3-(4—mezjyl—6—(pyrolidin-3-yloxy)pyridin—2—yl)—] H-1,2,4-triazol-5(4H)-on

N-NH

O,
O

Khudy hdn hop ctia (S)-tert-butyl 3-((4-metyl-6-(5-ox0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)pyridin-2-yl)oxy)pyrolidin-1-cacboxylat (700mg, 1,937mmol) va TFA
(3mL, 38,9mmol) & nhiét do trong phong trong thoi gian 1 gio. Dung mdi dugc loai bo
trong chan khong va san pham tho dugc tinh ché bang phuong phap HPLC didu ché,
rira giai bang gradient gbm tir 5 dén 40% ACN trong nuéc (phuong thirc axit). Cac
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phén chira san pham dugc tap hop va 1am bay hoi trong chén khong d tao ra hop chét

néu & phan dé myc (12mg, 2%).

Buée F:  (S)-3-(6-((1-acryloylpyrolidin-3 -yl)oxy)-4-metylpyridin-2-yl)-1H-1,2,4-
triazol-5(4H)-on

B6 sung 2,6-dimetylpyridin (20,44 pL, 0,176mmol) va acryloyl clorua (9,56mg,
0,106mmol) vao (S)-3-(4-metyl-6-(pyrolidin-3 -yloxy)pyridin-2-yl)-1H-1,2,4-triazol-
5(4H)-on (23mg, 0,088mmol) ma hop chit nay dugc hoa tan trong luwong t6i thiéu
DCM. Khudy hén hop phan Umg trong thoi gian qua dém & nhiét do trong phong va
sau d6, pha loang bang nudc va chiét bing FtOAc (2 x). Céc 16p hitu co duge két hop,
]am khd bing MgSOs, loc va 1am bay hoi trong chan khong. San phim thd dugc tinh
ché bing phuong phap HPLC didu ché, rira giai bang gradient gdm tir 20 dén 45%
ACN trong nuéc (phuong thire axit). Cac phén chira san phim dugc két hop va lam
bay hoi trong chin khong @ tao ra mubi TFA cua hop chit néu & phan d& muc

(12mg). ESI-MS m/z [M+H]" 316,3.
Vidu 31: (S)-3-(6-((1 -acryloylpyrolidin-3-yl)oxy)pyridin-2-yl)-1H-1,2, 4-triazol-5(4H)-on
N-NH
/ \FO
2 H
N

o, 0

Buéc A: (S)-tert-butyl 3-(( 6-xyanopyridin-2-yl)oxy)pyrolidin-1 -cacboxylat

_N
| AN
N
O,
’ CH
N 3
C%o CH,
CHs;

BS sung Cs2:CO3 (1176mg, 3,61mmol), tiép theo bing 6-clopicolinonitril
(500mg, 3,61mmol) vao (S)-tert-butyl 3-hydroxypyrolidin-1-cacboxylat (676mg,
3,61mmol) trong NMP (4mL) & nhiét do 0°C. Hdn hop dugc gia nhiét téi nhiét do
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140°C trong thoi gian 15 phut trong 10 phan ung vi séng 8 tao ra hop chit néu & phan

d& muc. San phdm tho dugc st dung truc tiép trong bude tiép theo.

Buéc B: (S)-tert-butyl 3-((6-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)pyridin-2-
yl)oxy)pyrolidin-1-cacboxylat
N-NH

’\FO

| X N
N

Or. N ,/(o CH,
C O%CHs

CHs
B4 sung etyl hydrazincacboxylat (0,752g, 7,22mmol) vao (S)-tert-butyl 3-((6-
xyanopyridin-2-yl)oxy)pyrolidin-1-cacboxylat thd (1,044 g) trong NMP (1,5mL). Hon
hop phéan tng duge gia nhiét t6i nhiét 4o 175°C trong thoi gian qua dém va sau do,
lam lanh va pha loang bing EtOAc. Pha hitu co dugc rira bang dung dich nuéc NH.Cl
bdo hoa, 1am kho6 va co dic dé tao ra hop chit néu & phﬁn d& muc, hop chét nay duoc

st dung khong cén tinh ché thém.

Buoc C: (S)—3—(6—@yrolidin-3—yloxy)pyridin—2—yl)—]H—],2, 4-triazol-5(4H)-on

N-NH
| >=O
(b
_N

0.,
CNH

X Iy (S)-tert-butyl 3-((6-(5-ox0-4,5-dihydro- 1H-1,2 4-triazol-3-yl)pyridin-2-
yl)oxy)pyrolidin-1-cacboxylat tho bing DCM (4mL) va TFA (2mL) trong thoi gian 2
gidr & nhiét @9 trong phong va sau do co dac. San pham thd dugc tinh ché bang phuong
phap HPLC diéu ché, rira giai bang gradient gbm tir 1 dén 25% ACN trong nudc
(phuong thirc axit) dé tao ra hop chit néu & ph?m d& muc (125mg, 14,0% qua 3 buéc).

Buéc D: (S)-3-(6-((1 -acryloylpyrolidin-3-yl)oxy)pyridin-2-yl)-1H-1,2, 4-triazol-5(4H)-on

B sung 2,6-dimetylpyridin (0,118mL, 1,019mmol) & nhiét ¢ 0°C, tiép theo
bang acryloyl clorua (0,041mL, 0,510mmol) vao dung dich cua (S)-3-(6-(pyrolidin-3-
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yloxy)pyridin-2-yl)-1H-1,2,4-triazol-5(4H)-on  (84mg, 0,340mmol) trong DCM
(10mL). Hdn hop dugc khudy trong thoi gian qua dém. Sau d6, phan Gng dugc lam
dimg bing nuéc va dung méi dugc loai bo bang thiét bj 1am bay hoi dang quay. San
phim thd dugc tinh ché bing phuong phap HPLC didu ché, rira giai bang gradient
gbm tir 20 dén 31% ACN trong nuGe (phuong thirc axit) dé tao ra mudi TFA ctia hop
chit néu & phin d& muc (7mg, 7%). 'H NMR (400 MHz, DMSO-d) (céc chit dong
phan quay dugc quan sat) 8 ppm 1,90-2,25 (m, 2 H), 3,35-3,75 (m, 3,5 H), 3,90-4,00
(m, 0,5 H), 5,75-5,90 (m, 1H), 5,60 (ddd, J=18,57, 10,36, 2,40 Hz, 1 H), 6,00-6,13 (m,
1 H), 6,43-6,64 (m, 1 H), 6,80 (dd, /=834, 4,55 Hz, 1 H), 7,44 (d, ~7,58 Hz, 1 H),
7,68-7,80 (m, 1 H); ESI-MS m/z [M+H]" 302,3.

Vi du 32: (S)—3-(6—((1-acryloylpyrolidin-j'-yl)oxy)-5—melylpyridin—2—yl)-1H-1,2,4-
triazol-5(4H)-on
N-NH
/ \ﬁ\o
z N
H

N
HaC™

0, O

Buéc A: (S)-tert-butyl 3-((6-xyano-3 -metylpyridin-2-yl)oxy)pyrolidin-1 -cacboxylat

C;N
| X
0
o,"CN CH3
0—&CHs
CHs
B sung Cs2CO3 (1025mg, 3,15mmol) vao (S)-tert-butyl 3-hydroxypyrolidin-1-
cacboxylat (491mg, 2,62mmol) trong NMP (4mL). Khuédy hdn hop & nhiét do 0°C
trong thoi gian 1 gio, tai thoi didm nay, 6-clo-5-metylpicolinonitril (400mg,
2,62mmol) dugc bd sung vao d6. Hon hgp phén ting dugc gia nhiét t6i nhiét 4o 140°C
trong thoi gian 1 gid trong 16 phan Ung vi song 8 tao ra hop chét néu & phan dé muc &

dang hdn hop phan tmg thd, hdn hop nay duge st dung tryc tiép trong bude tiép theo.
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Buéc B: (S)-tert-butyl 3-((3-metyl-6-(5-oxo-4,5-dihydro-1H-1,2,4-triazol-3-yl)pyridin-
2-yl)oxy)pyrolidin-1-cacboxylat

N-NH
/ \Fo
(T B

HsC N

, 0]
0] CN’( CHs,

O%CHs
CH,

B6 sung NMP (1,5mL) va etyl hydrazincacboxylat (0,752g, 7,22mmol) vao hdn
hop phan tng chta (S)-fert-butyl 3-((6-xyano-3-metylpyridin-2-yl)oxy)pyrolidin-1-
cacboxylat (1,095 g). Hon hop dugc gia nhiét t6i nhiét do 175°C trong thoi gian 1,5
ngay va sau dugc duoc lam lanh va pha lodng bang EtOAc. Pha hitu co dugc rira bing
NH4Cl nude, siy kho va co dic. San phim thé dugce tinh ché bang phwong phap HPLC
didu ché, ria giai bang gradient gbm tir 35 dén 60% ACN trong nudc (phuong thirc
axit) dé tao ra hop chét néu & phin d muc (0,042g, 4,4% trong 2 budc).

Buéce C: (S)-3-(5-metyl-6-(pyrolidin-3-yloxy)pyridin-2-yl)-1H-1,2,4-triazol-5(4H)-on

/| N
~_N

o,
CNH

B6 sung TFA (ImL) vao dung dich cua (S)-tert-butyl 3-((3-metyl-6-(5-oxo0-4,5-
dihydro-1H-1,2,4-triazol-3-yl)pyridin-2-yl)oxy)pyrolidin-1-cacboxylat (0,042¢,

HaC

0,115mmol) trong DCM (5mL). Khudy hén hgp phin Gmg & nhiét d0 trong phong
trong thdi gian qua dém. Dung mdi duoc loai bo trong chén khong va phén con lai
duogc lam kho trong diéu kién chan khong cao dé tao ra hop chét néu & phﬁn dé muc,

hop chét nay dugc sir dung truc tiép cho bude tiép theo.

Buéc D:  (S)-3-(6-((1-acryloylpyrolidin-3-yl)oxy)-5-metylpyridin-2-yl)-1H-1,2,4-
triazol-5(4H)-on
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Bé sung 2,6-dimetylpyridin (0,040mL, 0,344mmol) & nhiét do 0°C, tiép theo
bang acryloyl clorua (0,014mL, 0,172mmol) vao dung dich cua (S)-3-(5-metyl-6-
(pyrolidin-3-yloxy)pyridin-2-yl)-1H-1,2,4-triazol-5(4 H)-on (30mg, 0,115mmol) trong
DCM (10mL). Hdn hgp dugc khudy trong thoi gian qua dém. Lam dimg phéan Ung
bang nudc va hdn hgp duge cd dic trong chan khong. San phim thd dugc tinh ché
biing phuong phap HPLC diéu ché, rira gii bing gradient gdm tir 20 dén 37% ACN
trong nuGc (phuong thirc axit) d8 tao ra mubi TFA cia hgp chit néu & phan d& muc
(6mg, 17%). '"H NMR (400 MHz, DMSO-ds) & ppm 2,14-2,29 (m, 1 H), 2,32 (brs, 1
H), 3,39 (s, 3 H), 3,45-3,99 (m, 4 H), 5,49-5,70 (m, 1 H), 5,74 (br s, 1 H), 6,09 (ddd,
J=16,74, 8,53, 2,27 Hz, 1 H), 6,47-6,68 (m, 1 H), 7,56-7,68 (m, 1 H), 7,76 (t, /~7,58
Hz, 1 H), 7,93-8,05 (m, 1 H), 8,13 (d, /~8,34 Hz, 1 H); ESI-MS m/z [M+H]" 316,3.

Vi du 33: (S)-5-(1-((1-(2—cloaxetyl)pyrolidin-.?-yl)oxy)isoquinolin-S—yl)—Z,4-a’z‘hydro-
3H-1,2,4-triazol-3-on
N-NH
[ =0
X N

_n

O.,, 0
O

B sung 2,6-dimetylpyridin (5,28pL, 0,045mmol) & nhiét do 0°C, tiép theo
bang 2-cloaxetyl clorua (5,06pL, 0,064mmol) vao dung dich cua (S)-3-(1-(pyrolidin-3-
yloxy)isoquinolin-3-yl)-1H-1,2,4-triazol-5(4H)-on (10mg, 0,034mmol) trong DCM
(3mL). Khudy hdn hop phan tmg & nhiét do trong phong trong thoi gian qua dém. Chét
rin mau tring dugc tao ra, chét rén nay dugc loc ra. Chét rén nay nhanh chéng dugc
tao gbm va duge xu ly bang MeOH. Chét 16ng tao ra duge két hop véi phan dich loc,
duoc dua qua mang va tinh ché bang phwong phap HPLC khdi phat boi khéi luong,
rira giai bing gradient gbm tir 25 dén 45% ACN trong nudc (phuong thirc axit). Cac
phén chira san phim duoc cb dic dé tao ra mubi TFA cta hop chit néu & phin d& muc
12 mang méng mau vang (5,9mg, 35%). 'H NMR (400 MHz, CD30D) & ppm 2,35 -
2,57 (m, 2H), 3,71 - 3,99 (m, 3H), 4,12 (dd, /=12,38, 4,29 Hz, 1 H), 4,22 (s,1 H), 4,31
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(s, 1 H), 6,16 (br s, 1 H), 6,22 (br s, 1 H), 7,63 -7,71 (m, 1 H), 7,76 -7,84 (m, 1 H),
7,90 -8,03 (m, 2 H), 8,26 (d, /=7,58 Hz, 1 H); ESI-MS m/z [M+H]" 374,4.

Vi du 34: (S)-5-(I1-((1-(2-cloaxetyl)pyrolidin-3-yl)amino)isoquinol in-3-yl)-2,4-dihydro-
3H-1,2,4-triazol-3-on

N-NH

| }:o
e
~.N

HN,, O
B
cl

Bd sung 2,6-dimetylpyridin (0,054mL, 0,465mmol) & nhiét d6 0°C, tiép theo
bing 2-cloaxetyl clorua (0,011mL, 0,140mmol) vao dung dich cua (S)-3-(1-(pyrolidin-
3-ylamino)isoquinolin—3-yl)-1H—1,2,4-triazol-5(4H)—on (0,028g, 0,093mmol) trong
DCM (5mL). Hon hgp phén tmg dugc lam Am 1én tGi nhiét do trong phong trong thoi
gian qua dém, sau d6 lam ding bang nude va cd dac toi trang thai kho. Phén c3n tho
con lai dugc tinh ché bang phuong phap HPLC didu ché dé tao ra mudi TFA cua hop
chit néu & phan d& myc 1a chét rin mau vang (1,9mg). ESI-MS m/z [M+H]" 3734.

Vi du 35: (S)-5—(1-((1—acryloylpzperidin-3-yl)oxy)isoquinolin-3-yl)—2,4-dz'hydro-3H—
1,2,4-triazol-3-on

N-NH
| >=0
B
_N 0

Bé sung 2,6-dimetylpyridin (0,131mL, 1,124mmol) & nhiét 6 0°C, vao dung
dich cua  (S)-3-(1-(piperidin-3 -yloxy)isoquinolin-3-y1)-1H-1,2,4-triazol-5(4H)-on
(175mg, 0,562mmol) trong DCM (3mL), tiép theo bd sung acryloyl clorua (0,091mL,
1,124mmol). Khudy hén hgp phan tmg & nhiét do trong phong trong thoi gian qua
dém. Hdn hop phan tng thé duoc loc va duge tinh ché bang phuong phap HPLC didu
ché, ria gidi bang tir 20 dén 65% ACN (phuong thirc axit) dé tao ra mudi TFA cla
hop chét néu & phin d& muc. Hop cht lién quan (S)-1-(3-(5-oxo-4,5-dihydro-14-
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1,2,4-triazol-3-yl)isoquinolin-1-yl)piperidin-3-yl acrylat ciling dugc tach trong qua
trinh tach bing sic ky. Pinh 1: 'H NMR (400 MHz, CD;0D) § ppm 1,28 (s, 1 H), 1,53
- 1,67 (m, 1 H), 1,80 (dd, J=9,85, 3,79 Hz, 1 H), 1,93 - 2,09 (m, 1 H), 2,75 (s, 3 H),
3,03 - 3,17 (m, 1 H), 3,24 (t, /10,11 Hz, 1 H), 3,63 - 3,77 (m, 1 H), 3,86 (d, /~12,838
Hz, 1 H), 4,03 (dt, J=8,46, 4,36 Hz, 1 H), 6,09 (dd, /~10,48, 1,64 Hz, 1 H), 6,70 (dd,
J=17,18, 1,77 Hz, 1 H), 7,94 (d, J=8,08 Hz, 1 H), 8,11 (s, 1 H), 8,19 (d, J=8,34 Hz, 1
H), 8,33 (t, J~7,96 Hz, 1 H); peak 2: '"H NMR (400 MHz, CD;0D) & ppm 1,66 - 1,95
(m, 2 H), 1,95 - 2,06 (m, 1 H), 2,12 (d, J=4,29 Hz, 1 H), 2,76 (s, 2 H), 3,39 - 3,51 (m,
1 H), 3,71 - 3,83 (m, 1 H), 4,02 (d, J=9,09 Hz, 1 H), 5,34 (dt, /=8,15, 4,39 Hz, 1 H),
5,88 - 5,99 (m, 1 H), 6,22 (dd, J=17,31, 10,48 Hz, 1 H), 6,49 (dd, J=17,43, 1,52 Hz, 1
H), 7,61 (ddd, /=8,27, 6,88, 1,26 Hz, 1 H), 7,66 - 7,77 (m, 1 H), 7,85 - 7,97 (m, 1 H),
8,16 (d, /~7,83 Hz, 1 H).

Vi du 36: (S)-5-(]-((I-axezylpyrolidin-3-yl)oxy)isoquinolin-3-yl)—2,4—a’ihydr0-3H—
1,2,4-triazol-3-on

[ =0
(7 K
_N
o, 0
B
CHj

Dung dich cua (S)-S-(l-(pyrolidin-3-yloxy)isoquinolin—3-yl)-3H—1,2,4-triazol—3-
on (200mg, 0,677mmol) va 2,6-dimetylpyridin (0,079mL, 0,677mmol) trong DCM
(4mL) dugc tron két hop trong thoi gian 30 phut. Hon hop vira didu ché cua axetyl
clorua (80mg, 1,016mmol), 2,6-dimetylpyridin (0,079mL, 0,677mmol) trong DCM
(ImL) dugc bd sung timg giot vao do. Hbn hop phan ung khudy trong thoi gian 20
phut va sau d6 ¢o dic. San phim dugc tinh ché st dung phuong phap HPLC didu ché,
rira giai bang gradient gbm tir 25 dén 55% ACN trong nudc (phuong thirc axit) dé tao
ra mudi TFA cta hop chit néu & phin d& muc (15mg, 7%). 'H NMR (400 MHz,
DMSO-ds) & ppm 1,93 - 2,06 (m, 3 H), 2,09 - 2,43 (m, 2 H), 3,38 (br s, 4 H), 3,48 -
3,86 (m, 4 H), 3,93 - 4,18 (m, 1 H), 6,04 -6,31 (m, 1 H), 7,63 - 7,74 (m, 1 H), 7,76 -
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7,87 (m, 1 H), 7,94 - 8,08 (m, 2 H), 8,18 (dd, /=8,21, 0,88 Hz, 1 H), 11,80 (s, 1 H),
12,04 (br s, 1 H); ESI-MS m/z [M+H]" 340,2.

Vi du 37: (S)-5-(1-((1-propionylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-2,4-dihydro-3 H-
1,2,4-triazol-3-on
N-NH
[ )=0
N
H

| X

N

O, 0
O
CHj

Dung dich cua (S)-5-(1-(pyrolidin-3-yloxy)isoquinolin-3-yl)-3H-1,2,4-triazol-3-
on (200mg, 0,677mmol) va 2,6-dimetylpyridin (0,079mL, 0,677mmol) trong DCM
(4mL) dugc trén két hop trong thoi gian 30 phat. Hon hop vira didu ché cua propionyl
clorua (94mg, 1,016mmol), 2,6-dimetylpyridin (0,079mL, 0,677mmol) trong DCM
(1mL) dwoc bd sung timg giot vao d6. Khudy hén hop phan tng trong thdi gian 20
phut va sau d6 ¢d dic. San pham duoc tinh ché sir dung phuong phap HPLC diéu ché,
rira giai bang gradient gdm tir 25 dén 55% ACN trong nudc (phuong thirc axit) dé tao
ra mubi TFA cta hop chit néu & phin d& muc (12mg, 5%). '"H NMR (400 MHz,
DMSO-ds) 6 ppm 0,95 - 1,04 (m, 3 H), 2,16 - 2,40 (m, 4 H), 2,48 - 2,52 (m, 8 H), 2,64
(s, 1 H), 3,13 (dt, J=3,16, 1,71 Hz, 3 H), 3,50 - 3,79 (m, 3 H), 4,11 (s, 10 H), 6,08 -
6,18 (m, 1 H), 7,58 - 7,66 (m, 1 H), 7,76 (t, <7,19 Hz, 1 H), 7,94 (d, J/=5,13 Hz, 2 H),
8,16 (d, /=8,34 Hz, 1 H); ESI-MS m/z [M+H]" 354,1.

Bang 1 duéi day liét ké dit liéu vé e ché BTK ciia nhiéu hop chit dugc md ta

trong céc vi du, trong d6 cac gié tri pICsy 16n hon biu thi hiéu qua cao hon.

Nhu dugc sir dung trong ban mé ta nay va phin yéu cdu bao hd kém theo, cac
quén tir s6 it “mot” ¢ thé dé cap dén mot dbi tuong don hodc dé cap dén nhiéu d6i
tuong, trir khi bdi canh néu rd theo cach khac. Do d6, vi du, tham chiéu ché phém chira
“hgp chét” c6 thé bao gdm mét hop chét don hoic hai hoic nhidu hop chét. Cé thé
hiéu rﬁng, phﬁn md ta & trén duge dy dinh d& minh hoa va khong mang tinh gidi han.

Nhiéu phuong én s€ trd nén rd rang doi véi ngudi c¢6 hi€u bict trung binh trong linh
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vuc khi doc ph?in mod ta & trén. Do d6, pham vi ciia sang ché cin dugc xac dinh tham
chiéu phan yéu cau bao ho kém theo va bao gdm pham vi ddy du vé& cdc nodi dung
trong duong ma cac yéu ciu bao ho nay d& cp. Viéc boc 10 vé tit ca cac bai bdo va
tai liéu tham chiéu, bao gbém patent, don yéu ciu cip va cong b patent duge két hop

trong tai liéu sdng ché nay bang cach tham khao va cho moi muc dich.
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Bang 1: Sy trc ché BTK (pICso) ctia cic hop chat minh hoa

Vi du sb pICso Vi du sb pICso
1 6,7 21 6,9
2 7,1 22 >89
3 6,5 23 >8.9
4 >8,1 24 >8.,9
5 >8,7 25 >8.,6
6 8,0 26 >8,6
7 8,0 27 >8,9
8 >8,6 28 >8,6
9 >7,9 29 >8,6
10 7,5 30 >8,6
11 8,5 31 7,2
12 69 |32 8,3
13 >8,0 33 >8,2
14 8,2 34 >8,6
15 7,6 35 7,5
16 >8,5

17 >8,6

18 >8,2

19 >8,2

20 >8.6
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1. Hop chét c6 cong thuc 1:

chat h3 bién ciia hop chit néu trén hodc mubi duge dung ctia hop chat hoc chét hd

bién nay, trong d6:

R! duoc chon tir hydro, halo, -CN, Ci.4 alkyl, Ci-4 haloalkyl va —ORM;

R2 va R® mi gbc duge chon ddc 1ap tir hydro, halo, -CN, R® va R” hodc R?vaR3, cung
v&i cac nguyén ti cacbon lién két v6i cac gbe nay dé tao ra vong benzen hodc
vong pyridin, trong d6 vong benzen tuy y dugc thé bang 1 dén 4 phén tir thé
dwoc chon ddc 14p tir halo, -CN, R® va R” va vong pyridin thy y dugc thé bang 1
dén 3 phan tir thé dugc chon ddc 14p tir halo, -CN, RévaR’;

R* c6 cong thirc:

25483

YEU CAU BAO HO
R? ~NH
|
R2 ‘ N H @]
R3O N
R4

trong do: * dung dé chi diém gin két;

L duogc chon tir —O—, -CH,0- va -N(R*)-;

R*% duoc chon tir —CH,R® va etenyl tily y duge thé bang 1 dén 3 phin tir thé

| duoc chon ddc 14p tir halo, xyano vaR’; va

(a) R* 14 hydro, R* dugc chon tir hydro va Ci4 alkyl khi L 1a ~N(R*)- va R*®
va R¥, cling voi nguyén tr nito va cac nguyén tlr cacbon ma cac gbc R*,

R va R 1an luot gén v6i ching dé tao ra vong pyrolidin hodc vong
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piperidin, mdi vong ty y duoc thé bang 1 dén 6 phéan tir thé dugc chon
ddc 1ap tir halo, C1-4 alkyl va C1-4 haloalkyl; hodc

(b) R*® duoc chon tir hydro va Ci4 alkyl, R* 14 hydro, L 1a ~N(R*)- va R* va
R%, cling v6i cac nguyén tir cacbon va nguyén tur nito ma cac gbec R*,
R4 va R* 14n luot gén véi ching dé tao ra vong pyrolidin hodc vong
piperidin, mdi vong tiy y duoc thé bang 1 dén 6 phan tir thé duoc chon
ddc 1ap tir halo, C14 alkyl va Ci.4 haloalkyl; hodc

(c) R 14 hydro, R* dugc chon tir hydro va Ci.4 alkyl khi L 1a -N(R*)- va R*
va R%, ciing véi cc nguyén tif nito' va cacbon ma céc goc R* va R* lan
lugt gin véi ching dé tao ra vong pyrolidin hodc vong piperidin, mdi
vong tuy y duoc thé bang 1 dén 6 phén tir thé duoc chon doc 1p tir halo,
C1.4 alkyl va Ci.4 haloalkyl;

R3 dugc chon tir hydro, halo va Ci.4 alkyl;

mdi RS duoc chon doc lap tir -OR®, -N(R®R’, NREC(O)R?, -NHC(O)NRPR’,
NR3C(O)NHR®, -C(O)R%, -C(O)OR®, -C(O)N(R®R®, -C(O)N(R®OR’,
-C(ON(R®S(0)R?,  -N(R¥)S(O)%R’, SR8, -S(O)R”, -S(O)R7 va
-S(0)N(R®R’;

mdi R7 duoc chon doc 1ap tir Ci.6 alkyl, Cs.10 xycloalkyl, C2-6 alkenyl va Ca- alkynyl;

mdi R® va R? duge chon doc 1ap tir:

(a) hydro; va
(b) C1.6 alkyl, C3-10 xycloalkyl, C2.6 alkenyl va Ca.¢ alkynyl;

va mdi mot R* duogc chon doc 14p tr hydro, Ci-4 alkyl va Ci.4 haloalkyl.

2. Hop chét, cht hd bién hoic mubi duoc dung theo diém 1, trong d6 R! 13 hydro.

3. Hop chét, chét hd bién hodc mubi duge dung theo diém 1, trong d6 R? va R’ mdi

géc duoc chon ddc 1ap tir hydro, flo, clo va metyl.

4. Hop chét, chat hd bién hosic mudi duge dung theo diém 1, trong do R? va R3, cling

vé6i cac nguyén tir cacbon gan két véi cac goc nay de tao ra vong benzen hodc vong

-142-



25483

pyridin, trong d6 vong benzen tuy y duoc thé bang 1 dén 4 phén tir thé dugc chon doc
14p tir halo, -CN, RS va R7 va vong pyridin tily y duoc thé bang 1 dén 3 phén tir thé
duoc chon doc 1ap tir halo, -CN, Ré va R’.

5. Hop chét, chét hd bién hodc mubi duoc dung theo diém 4, trong d6 vong benzen
ho#c vong pyridin tuy y dugc thé bang 1 hodc 2 phén tir thé duoc chon ddc 1ap tur flo,

clo va metyl.

6. Hop chét, chit hd bién hodc mudi dugc dung theo diém S5, trong do R? va R?, cung
vé6i cac nguyén tir cacbon gén ket voi cac goc nay de tao ra vong benzen ma vong nay

duge thé thy y bang mdt hodc hai phén tir thé doc 1ap dugc chon tir flo, clo va metyl.

7. Hop chét, chat hd bién hoidc mubi duge dung theo diém 1, trong d6 R* 1a etenyl tuy
y dugc thé bang 1 dén 3 nhém metyl.

8. Hop chét, chit hd bién hodc mudi duge dung theo diém 7, trong d6 R*® 1a etenyl
khong duogc thé.

9. Hop chét, chét hd bién hodc mudi dugc dung theo diém 1, trong d6 R* 1a —CH,R’

va R’ 13 halo.

10. Hop chét, chit hd bién hodc mubi duge dung theo diém 1, trong d6 R* 1a hydro,
R* duoc chon tir hydro va Ci. alkyl khi L 12 -N(R*)- va R** va R*, ciing v6i nguyén
tir nito va cc nguyén tir cacbon ma cac gbc R*, R* va R* lan luot gén v6i ching dé
tao ra vong pyrolidin hogc vong piperidin, mdi vong tiy y duoc thé bang 1 dén 6 phan
tr thé dugc chon ddc 1ap tir halo, Ci-4 alkyl va Ci.4 haloalkyl.

11. Hop chét, chit hd bién hodc mudi duge dung theo didm 10, trong d6 R* va R*,
cling v6i nguyén tir nito va cac nguyén tir cacbon ma cac gbc R*™, R* va R* lan lugt
gén véi chiing dé tao ra vong pyrolidin tiy y dugc thé bang 1 dén 4 phén tr thé dugc
chon ddc 14p tir halo, C1.4 alkyl va Ci-4 haloalkyl.

12. Hop chét, chit hd bién hoic mudi duge dung theo diém 10, trong d6 vong dugc tao
ra béi R* va RY, cing v6i nguyén ti nito va cac nguyén tir cacbon ma cac goc R,

R4 va R 1An luot gin v6i chung 12 vong khong dugc thé.
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13. Hop chét, cht hd bién hodc mudi dugc dung theo diém 1, trong d6 R* dugc chon
tir hydro va Ci.4 alkyl, R* 13 hydro, L 1a -N(R*)- va R* va R, cuing v6i céc nguyén
tir cacbon va nguyén tir nito ma cac gde R*, R* va R* 1an luot gén v6i ching dé tao
ra vong pyrolidin hodc vong piperidin, mdi vong tly ¥ dugc thé bang 1 dén 6 phéan tir |
thé doc 1ap duoc chon tir halo, C1.4 alkyl va Ci-4 haloalkyl.

14. Hop chét, chit hd bién hodc mudi duoc dung theo diém 13, trong d6 R* va R*,
cling voi cac nguyén tir cacbon va nguyén tlr nito ma cac gbe R¥, R* va R* 1an luot
gin v&i chiing dé tao ra vong pyrolidin tuy y dugc thé bang 1 dén 6 phin tir thé doc 1ap
duoc chon tir halo, Ci.4 alkyl va Ci.4 haloalkyl.

15. Hop chét, chit hd bién hoic mubi duoc dung theo diém 13, trong d6 vong tao ra
b&i cac gbe R* va R*, cing vdi cac nguyén tir cacbon va nguyén tir nito ma cac gbe
R%, R* va R* 1an lugt gén vé6i chung 1a vong khong dugc thé.

16. Hop chét, chat hd bién hoic mudi duoc dung theo diém 1, trong d6 R* 1a hydro,
R* duoc chon tir hydro va Ci4 alkyl khi L 1a -N(R*)- va R* va R*, cling véi céac
nguyén tir nito va cacbon ma cac gbc R® va R* 14n luot gan vé6i chung dé tao ra vong
pyrolidin hodc vong piperidin, mdi vong tiry y dugc thé bang 1 d&n 6 phén tir thé dwoc
chon ddc 14p tir halo, Ci-4 alkyl va Ci14 haloalkyl.

17. Hop chét, chit hd bién hogic mudi duge dung theo didm 16, trong d6 R* va R*,
cung vGi cAc nguyén tir nito va cacbon ma céc gbc R* va R* 1an luot gén véi ching
dé tao ra vong pyrolidin tuy y dugc thé bang 1 dén 6 phén tr thé dugc chon doc 14p tir

halo, C1.4 alkyl va C1.4 haloalkyl.

18. Hop chat, chat hd bién hoic mudi duge dung theo diém 16, trong d6 vong tao ra
bdi cac gbe R® va R, ciing véi cdc nguyén tir nito va cacbon ma cac goe R* va R*

1an luot gén vé6i chung 1a vong khong dugc thé.
19. Hop chit, chét hd bién hodic mudi dugc dung theo didm 1, trong @6 L 1a -N(R*)-.

20. Hop chét, chat hd bién hodc mudi duoc dung theo diém 1, trong d6 L duoc chon tir

—O-va -CH20-.

21. Hop chét, cht hd bién hodc mudi dugc dung theo diém 20, trong d6 L 14 —O—.
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22. Hop chét duge chon tir cc hop chét sau:
(R)-3-(1-((1-metacryloylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H-1 ,2,4-triazol-5(4H)-
on;

(R)-3-(1-((1-acryloylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H-1 ,2,4-triazol-5(4H)-on;
(R, E)-3-(1-((1-(but-2-enoyl)pyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H4-1 ,2,4-triazol-
5(4H)-on;

N-(1-(3-(5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)isoquinolin-1 -yl)pyrolidin-3-
yl)acrylamit;

(S)-3-(1-((1-acryloylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-1H-1 ,2,4-triazol-5(4H)-on;
($)-3-(1-(((1 -acryloylpyrolidin-2-yl)metyl)amino)isoquinolin-3-y1)-1H-1 ,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1-acryloylpyrolidin-2-yl)metoxy)isoquinolin-3 -yl)-1H-1,2,4-triazol-5(4H)-
on;

(S)-3-(1-((1-acryloylpyrolidin-3-yl)amino)isoquinolin-3-yl)- 1H-1,2,4-triazol-5(4H)-
on;

(R)-3-(1-((1 -acryloylpyrolidin-2-yl)metoxy)isoquinolin-3-yl)-14-1 ,2,4-triazol-5(4H)-
on;

(S)-3-(1-((1-metacryloylpyrolidin-3 -yl)amino)isoquinolin-3-yl)-1H-1,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1-acryloylpyrolidin-3 -yl)(metyl)amino)isoquinolin-3-y1)-14-1 ,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1-metacryloylpyrolidin-3-yl)oxy)isoquinolin-3 -yD)-1H-1,2,4-triazol-5(4H)-
on;

S-3-(1-(((1 -acryloylpyrolidin-3-yl)oxy)metyl)isoquinolin-3-yl)-1 /-1 ,2,4-triazol-
5(4H)-on;

(S,E)-5-(1-((1 -(4-(dimetylamino)but—2-enoyl)pyrolidin-3-yl)oxy)isoquinolin-3 -yl)-2,4-
dihydro-3H-1,2,4-triazol-3-on;
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(S,E)-3-(1-((1-(but-2-enoyl)pyrolidin-3-yl)amino)isoquinolin-3-yl)-1H-1,2,4-triazol-
5(4H)-on;

(S)-3-(8-((1-acryloylpyrolidin-3-yl)oxy)-1,7-naphtyridin-6-yl)-1H-1 ,2,4-triazol-5(4H)-
on;

(S)-3-(8-((1-acryloylpyrolidin-3-yl)amino)-1,7-naphtyridin-6-yl)-1H-1 ,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1-acryloylpyrolidin-3-yl)oxy)-7-floisoquinolin-3-y1)-1H-1 ,2,4-triazol-
5(4H)-on;

3-(1-((trans-1-acryloyl-4-metylpyrolidin-3-yl)oxy)isoquinolin-3-y1)-1H-1 ,2,4-triazol-
5(4H)-on;

3-(1-(((3R,4S)-1-acryloyl-4-metylpyrolidin-3 -yl)oxy)isoquinolin-3-yl)-1H-1,2,4-
triazol-5(4H)-on;

3-(1-(((3S,4R)-1-acryloyl-4-metylpyrolidin-3 -yl)oxy)isoquinolin-3-yl)-1H-1,2,4-
triazol-5(4H)-on;

(S)-3-(1-((1-acryloylpyrolidin-3-yl)oxy)-8-floisoquinolin-3 -yl)-1H-1,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1 -acryloylpyrolidin-3-yl)amino)-8-floisoquinolin-3-y1)-1H- 1,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1-acryloylpyrolidin-3-yl)oxy)-7-cloisoquinolin-3 -yl)-1H-1,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1-acryloylpyrolidin-3 -yl)amino)-7-floisoquinolin-3-yl)-1H-1,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1 -acryloylpyrolidin-3-yl)amino)-7-cloisoquinolin-3-yl)-14-1 ,2,4-triazol-
5(4H)-on;

(S)-3-(1-((1-acryloylpyrolidin-3-yl)oxy)-8-cloisoquinolin-3 -yl)-1H-1,2 4-triazol-
5(4H)-on;
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(S)-3-(1-((1-acryloylpyrolidin-3-yl)amino)-8-cloisoquinolin-3-yl)-1H-1,2,4-triazol-
5(4H)-on;
(S)-3-(1-((1-acryloylpyrolidin-3-yl)amino)-8-metoxyisoquinolin-3-y1)-1H-1,2,4-
triazol-5(4H)-on;

(S)-3-(6-((1-acryloylpyrolidin-3-yl)oxy)-4-metylpyridin-2-yl)-1H-1 ,2,4-triazol-5(4H)-
on;

(S)-3-(6-((1-acryloylpyrolidin-3-yl)oxy)pyridin-2-yl)-1H-1,2,4-triazol-5(4H)-on;
(S)-3-(6-((1-acryloylpyrolidin-3-yl)oxy)-5-metylpyridin-2-yl)-14-1 ,2,4-triazol-5(4H)-
on;

(S)-5-(1-((1-(2-cloaxetyl)pyrolidin-3-yl)oxy)isoquinolin-3 -yl)-2,4-dihydro-3H-1,2,4-
triazol-3-on;
(S)-S-(l-((l-(2-cloaxetyl)pyrolidin-3-yl)amino)isoquinolin-3-yl)-2,4-dihydro-3H—
1,2,4-triazol-3-on;

(S)-5 -(1-((1-acryloylpiperidin-3-yl)oxy)isoquinolin-3-yl)-2,4-dihydro-3H-1,2,4-
triazol-3-on;
(S)-S-(l-((l-axetylpyrolidin-3-yl)oxy)isoquinolin-3-yl)-2,4-dihydro-3H—1,2,4—triazol-
3-on;

(S)-5-(1-((1-propionylpyrolidin-3-yl)oxy)isoquinolin-3 -yl)-2,4-dihydro-3H-1,2,4-
triazol-3-on;

chit hd bién ctia hop chit bit ky trong s6 cac hop chit néu trén;

chit dong phan 1ap thé ctia hop chét bit ky trong sd cac hop chét hodc chit hd bién néu
trén; va

mubi duge dung cta hop chét bat ky trong sé cac hop chit, chit hd bién hodc chat
ddng phan lap thé néu trén.

23. Dugc phim chira:

hop chét, chit hd bién hoic mudi duge dung nhu duge xac dinh theo diém 1; va
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ta duoc dugc dung.

24. Hop chét theo diém 1, trong d6 hop chét nay 1a (S)-3-(1-((1-acryloylpyrolidin-3-
yl)oxy)isoquinolin-3-yl)-1H-1,2,4-triazol-5(4 H)-on, chit hd bién cuia né, hodc mudi

duge dung ctia hop chit hogc chét hd bién nay.

25. Hop chét theo diém 1, trong d6 hop chét nay 1a (S)-3-(1-((1-acryloylpyrolidin-3-
yl)amino)isoquinolin-3-y1)-1H-1,2,4-triazol-5(4 H)-on, chit hd bién cta né, hodc mudi

dugc dung cua hop chit hogc chét hd bién nay.

26. Hop chét theo diém 1, trong d6 hop chat nay 1a (S)-3-(8-((1-acryloylpyrolidin-3-
yl)oxy)-1,7-naphtyridin-6-yl)-1H-1,2,4-triazol-5(4H)-on, chét hd bién ctia nd, hode

mubi dugc dung ctia hop chit hodc chit hd bién nay.

27. Hop chét theo diém 1, trong d6 hop chat nay 1a (5)-3-(8-((1-acryloylpyrolidin-3-
yl)amino)-1,7-naphtyridin-6-yl)-1H-1,2,4-triazol-5(4H)-on, chét hd bién cta no, hoic

mubi dugc dung cuia hop chit hodc chit hd bién nay.

28. Hop chét theo diém 1, trong d6 hop chét nay 1a (S)-3-(1-((1-acryloylpyrolidin-3-
yl)oxy)-8-ﬂoisoquinolin-3-yl)-lH-1,2,4-triazol-5(4H)—on, chét hd bién ctia né, hodc

mubi duoc dung ctia hop chét hodc cht hd bién nay.

29. Hop chét theo diém 1, trong d6 hop chét nay 1a (S)-3-(1-((1-acryloylpyrolidin-3-
yl)amino)-8-floisoquinolin-3-yl)-1H-1,2,4-triazol-5(4)-on, chét hd bién ctia né, hodc

mudi dugce dung cia hgp chét hogc chét hd bién nay.

30. Hop chét theo diém 1, trong d6 hop chat nay 1a (S)-3-(1-((1-acryloylpyrolidin-3-
yl)oxy)-7-cloisoquinolin-3-yl)-1H-1,2,4-triazol-5(4H)-on, chét hd bién clia no, hodc

mubi dugc dung ctia hop chit hogc chat hd bién nay.

31. Hop chét theo diém 1, trong d6 hop chat nay 1a (S)-3-(1-((1-acryloylpyrolidin-3-
yl)amino)-7-cloisoquinolin—3-yl)-lH-1,2,4-triazol-5(4H)-on, chét hd bién ciia no, hodc

mubi dugc dung ctia hop chét hodc chit hd bién nay.
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32. Hop chét theo diém 1, trong d6 hop chit nay la (S)-3-(1-((1-acryloylpyrolidin-3-
yl)oxy)-8-cloisoquinolin-3-yl)-1H-1,2,4-triazol-5(4H)-on, chit hd bién cua no, hodc

mubi dugc dung ciia hop chit hoic chit h bién nay.

33. Hop chét theo diém 1, trong d6 hop chit nay 1a (8)-3-(1-((1-acryloylpyrolidin-3-
yl)amino)-8-cloisoquinolin-3-yl)-1H-1,2,4-triazol-5(4 H)-on, chét h3 bién cia n6, hodc

mubi duge dung ciia hop chét hodc chat hd bién nay.

34. T6 hop chira mot lugng hiru hidu ctia hop chat, chét hd bién hodc mubi duge dung

nhu dugc x4c dinh theo diém 1 va it nhat mot duge chit bd sung.

35. TS hop theo diém 34, trong d6 duoc chit bd sung 13 thudc chdng thip khop thay
d6i dugc bénh (disease modifying antirtheumatic drug - DMARD).

36. T6 hop theo diém 35, trong d6 DMARD 14 metotrexat.
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