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hozc mudi duoc dung cua hop chét nay, cling nhu ché pham chtra hop chat nay. Hop chét
va ché phdm nay dugc str dung dé e ché hoat tinh cta Janus kinaza (JAK) va hitu ich
trong viéc diéu tri cac bénh lién quan dén hoat tinh cua JAK bao gff)m, vi du nhu, réi loan
viém, r6i loan tu mién, bénh ung thu, va cac loai bénh khéc.



23942

Linh vie k§ thuit dwoc dé cap

Sang ché d& xuit din xuét ctia bipyrazol, cling nhu ché pham chira hop chét nay
va phuong phap sir dung, diéu bién hoat tinh ctia Janus kinaza (JAK) va hitu ich trong
viéc diéu tri bénh lién quan dén hoat tinh cua JAK bao g@)m, vi du nhu, rdi loan viém,

r6i loan tu mién, bénh ung thu, va cac loai bénh khac.
Tinh trang ky thuit ciia sing ché

Céc protein kinaza (PKs) diéu hoa céc qué trinh sinh hoc khac nhau bao gbm su
sinh truéng té bao, su séng s6t t& bao, su biét héa té bao, su tao co quan, sy tao hinh, su
phat trién ctia mach mau méi, su stra chita md, va sy tai tao mo, trong nhiéu qua trinh
khéc. Cac protein kinaza cling dong céc vai tro chuyén biét trong mot loat céc loai bénh
& ngudi bao gdbm bénh ung thu. Céc xytokin, cac polypeptit hodc glycoprotein trong
lwong phan tir thip, didu hoa nhiu con duong lién quan dén dap tmg viém cia vét chu
kém theo su nhi®m tring méau. Céc xytokin 4nh huéng dén sy biét hoa, sy ting sinh va
su hoat hoa té bao, va c6 thé diéu bién ca dap ung tién viém va dap ung khang viém dé
cho phép vat chii phan tmg thich hop véi cdc mam bénh. Sy truyén tin hidu ctia mot s
lwong 16n cac xytokin lién quan dén ho Janus kinaza (JAKs) thudc protein tyrozin kinaza
va céc yéu t6 dan truyén tin hiéu va cac yéu td hoat hoa phién ma (STATs). C6 bdn loai
JAK & dong vét c6 vi duge biét dén 1a: JAK1 (Janus kinaza-1), JAK2, JAK3 (con duoc
goi la Janus kinaza, bach cAu; JAKL; va L-JAK), va TYK2 (protein-tyrozin kinaza 2).

Céc dap Gmg viém va dap tng mién dich do xytokin kich thich gép phan vao sinh
bénh hoc cua cac bénh: cac bénh 1y nhu suy giam mién dich két hop trdm trong (SCID)
phat sinh tir sy (rc ché hé mién dich, trong khi dép tng viém/mién dich khong thich hop
hodic qua mirc gbp phan vao sinh bénh hoc ciia cac bénh tw mién dich (vi du nhue, bénh
hen, bénh luput ban d6 hé théng, bénh viém tuyén giap, bénh viém co tim), va cic bénh
1y nhu xo cing bi va viém xuong khdp (Ortmann, R. A., T. Cheng, et al. (2000) Arthritis
Res 2(1): 16-32).
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Sy thiéu hut trong biéu hién ctia cac JAK thi lién quan dén nhiéu trang thai bénh.
Vi du nhu, chudt Jak1-/- bj trc ché sinh truéng lic sinh, khong bt duoc, va chét ngay
sau khi sinh (Rodig, S. J., M. A. Meraz, ef al. (1998) Cell 93(3): 373-83). Phéi chudt
Jak2-/- & tinh trang thiéu mau va chét khoang chimng 12,5 ngay sau giao hop do thiéu sy

tao hdng cau biét hoéa.

Con duong JAK/STAT, va dédc biét 1a ca bdn loai JAK, dugc cho 1a dong vai tro
trong sinh bénh hoc ctiia ddp trng bénh hen, bénh phéi tic nghén man tinh, bénh viém
cubng phdi, va cac bénh viém lién quan khéc ctia dudong hd hap dudi. Nhiéu loai xytokin
truyén tin hiéu théng qua cac JAK c6 lién quan dén céc bénh/céc tinh trang viém dudng
ho hép trén, nhu cac loai c6 &nh hudng dén miii va xoang (vi du nhw, viém miii va viém
xoang) du thdong thuong c6 cac phan ing di tng hodc khong. Con duong JAK/STAT

cling c6 lién quan dén cac bénh/céc tinh trang viém cua mat va dap ing di tng mén tinh.

Su hoat hoa ciia JAK/STAT trong cac bénh ung thu c6 thé xay ra bai sy kich
thich xytokin (vi du nhw IL-6 hoic GM-CSF) hoic béi su giam cac chat trc ché ndi sinh
cta tin hiéu JAK nhu SOCS (chét trc ché hoic tin hiéu xytokin) hodc PIAS (chét tc ché
protein cia STAT hoat hoa) (Boudny, V., va Kovarik, J., Neoplasm. 49:349-355, 2002).
Sy hoat hoa ciia dong tin hiéu STAT, cling nhu dong tin hiéu cudi dong phan tmg thudc
céc con duong khéc cua cac JAK (vi du nhw, Akt), c6 mdi twong quan véi tién luong
x4u & nhiéu loai bénh ung thu (Bowman, T., et al. Oncogene 19:2474-2488, 2000). Mirc
ting cao cua cac xytokin tudn hoan truyén tin hiéu thong qua JAK/STAT déng vai trd
la nguyén nhan cta ching suy mon va/hoac mét moéi méan tinh. Nhu vay, su tc ché JAK
¢6 thé ¢6 101 cho cac bénh nhan ung thu do céc nguyén nhan vugt ra khoi hoat tinh chéng
khéi u tiém nang.

JAK2 tyrozin kinaza c6 thé c6 1gi cho cac bénh nhan méc céac rdi loan tdng sinh
tay, vi du nhuw, da hdng ciu nguyén phat (PV), ting tiéu cau tién phat (ET), di san tay
xuong kém theo bénh xo héa tuy xuwong (MMM) (Levin, et aZ.‘, Cancer Cell, Tap 7,
2005: 387-397). Su rc ché JAK2V617F kinaza lam giam sy tang sinh ctia cac té bao tao
mau, dé xudt JAK2 1a mét dich tiém ning dé rc ché duoc 1y hoc & cac bénh nhan méc

PV, ET, va MMM.

Su e ché cac JAK cd thé ¢ loi cho cédc bénh nhan méc céc rdi loan mien dich

da nhu bénh vay nén, va man cam da. Tinh trang kéo dai cta bénh vay nén dugc cho 1a
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phu thudc vao mét sd xytokin viém ngoai cac yéu td sinh trudng va cac chemokin khéc
nhau (JCI, 113:1664-1675), nhiéu yéu t5 trong sé nay truyén tin hiéu thong qua cac JAK
(Adv Pharmacol. 2000;47:113-74).

Nhu vay, cac tdc nhan méi hodc duge cai thién ma e ché cac kinaza nhu céc
JAK lién tuc cn thiét dé phat trién cac loai dugc phém méi va hitu hiéu hon nham muc
dich tang thém hodc ngan chin céc con dudng mién dich va con duong viém (nhu cac
tac nhan trc ché mién dich d6i véi cac tinh trang ciy ghép co quan), cling nhu céc tac
nhan dé ngan nglra va diéu trj cac bénh tu mién dich, cic bénh lién quan dén tinh trang
dép Ung viém qua muc (vi du nhuw, cham), di tng, bénh ung thu (vi du nhu, tuyén tién
liét, bénh bach cau, da u tiy), va mot vai phan tng mién dich (vi du nhu, ndi mén da
hodc viém da tiép xuc hodc tiéu chay) do cac phuong phéap diéu tri khac gdy ra. Cac hop
chét theo sang ché, ciing nhu céc ché phdm chira hop chét nay va cac phuong phap duoc

mo ta & day hudng theo cac nhu cau nay va cac muc dich khéc.
Ban chat ky thuat cia sang che

Dé dap tng cac nhu cau néu trén, muc dich ciia sang ché 1a d& xudt, khong ké
nhirg d6i twgng khac, cac hop chit c6 Cong thie I:

N= o)
"o
e

v—N
R7 V7 R8 R1
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I

va cac mubi duge dung clia nd; trong d6 Y, Cy', R!, R, R7, R8, R?, va R! dwoc x4c dinh
nhu dudi day.

Sang ché con dé xuét ché phim bao gdm hop chét c6 Cong thic I, hodc mudi
duoc dung ctia no, va chit mang duoc dung.

Sang ché dé xuit quy trinh diéu ché mubi cua hop chét theo sang ché véi axit

phosphoric.
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Sang ché con dé xudt phuong phép in vitro diéu bién hoat tinh ciia JAK1 bao
gdm budce cho JAKI tiép xuc v6i hop chit c6 Cong thic I, hoic mudi duoc dung cua
no.

Sang ché con mé ta phuong phép diéu tri bénh hodc rbi loan lién quan dén hoat
tinh hodic sy biéu hién kinaza bét thudng & bénh nhﬁn,béng cach cép cho bénh nhan mot
lugng hitu hi¢u diéu tri ctia hop chét c6 Cong thirc I, hodc mudi duge dung cua né.

Sang ché con mo ta phuong phép didu tri bénh tu mién, bénh ung thu, ri loan
tang sinh tdy, hdi chiing rdi loan sinh tay (MDS), bénh viém, bénh tiéu xuong, hodc tinh
trang thai ghép co quan & bénh nhan c6 nhu cdu can diéu tri, bao gdm budc cép cho
bénh nhan nay mot lugng hitu hi¢u diéu tri cia hop chét c6 Cong thie I, hodc mubi duge
dung cua no.

Sang ché ciing mo ta cac hop chét c6 Cong thire I, hoic cac mudi duoc dung ciia
nd, nhu dugc mo ta & day dé sir dung trong vi¢c diéu tri cac bénh ty mién dich, bénh
ung thu, céc rdi loan ting sinh tiy, cic hoi chimg rdi loan sinh tiy (MDS), c4c bénh
viém, bénh ti€éu xuong, hodc tinh trang thai ghép co quan.

Sang ché con md ta hop chit c6 Cong thire I nhu duge mo ta & day, hodc mubi
dugc dung ctia no, dé sur dung trong viéc didu bién JAK]1.

Séang ché ciing md ta cach sir dung cac hop chit c6 Cong thirc I nhu duge mo ta
& day, hodc cac mudi duge dung cda no, dé bao ché cac loai thubc sir dung trong céc
phwong phép diéu bién JAKI.

M6 ta viin tit cac hinh vé

Fig. 1 thé hién céc dic trung cta gian dd XRPD ciia mudi thude Vi du 14.

Fig. 2 thé hién céac dic trung cia gian dd XRPD ctia mubi thude Vi du 15.

Fig. 3 thé hién céc dic trung clia gian dd XRPD ctia mudi thude Vi du 16.

Fig. 4A thé hién cac dic trung clia gian dd nhiét DSC cta mubi thudc Vi du 17.

Fig. 4B thé hién céc dic trung vé dit liéu TGA ctia mudi thude Vi du 17.

Fig. 4C thé hién cac dic trung ciia gian dd XRPD cia mudi thudc Vi du 17.

Fig. 5A thé hién cac dic trung cia gidn d6 nhiét DSC ctia mudi thude Vi du 18.

Fig. 5B thé hién cdc dic trung v& dit liéu TGA ciia mudi thude Vi dy 18.
5.
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5C thé hién cac dic trung ciia gian d6 XRPD cia mudi thude Vi du 18.

6 thé hién céc dic trung cua gian d6 XRPD cta mudi thude Vi du 19.

7A thé hién cac dic trung cia gian dd nhiét DSC ctia mubi thude Vi duy 20.
7B thé hién céc dic trung vé dir liéu TGA cta mudi thude Vi du 20.

7C thé hién céc dic trung cta gian dd XRPD ctia mudi thude Vi du 20.

8A thé hién cac dic trung cla gian d6 nhiét DSC cta mubi thude Vi du 21.
8B thé hién cac dic trung cla gian dd XRPD ctia mudi thudce Vi du 21.

9 thé hién cac dic trung cta gian d6 XRPD cua mudi thudc Vi du 22.

MBS ta chi tiét sang ché

Sang ché dé xudt, khong ké nhitng doi twong khdc, hop chéat ¢6 Cong thire I

7—N
R7 VY R8

N= 0
X v-cy'<
i

R1
R9 Y R10
/
HN—N

hodac mudi dugc dung cia no; trong do:

Cy! 1a phenyl, pyridyl, pyrimidinyl, pyrazinyl, hoic pyridazinyl, méi phan tir

trong tap hop nay tily ¥ dugc thé bai 1, 2, 3, hodc 4 nhom ddc 1ap dwoc chon tir R3, R4,

R3, va R,

Y l1a N hoac CH;

R! 1a Cis alkyl, Ci haloalkyl, Cs.7 xycloalkyl, Cs.7 xycloalkyl-Ci.3 alkyl,

heteroxycloalkyl cé 4-7 canh, heteroxycloalkyl-Ci.3 alkyl c¢6 4-7 canh, phenyl, phenyl-

C1.3 alkyl, heteroaryl c6 5-6 canh hoic heteroaryl-Ci.3 alkyl c6 5-6 canh, mdi phan tir

trong tap hop nay tuy y dugce thé boi 1, 2, hodc 3 nhom thé doc 13p duoc chon tir flo,
clo, Ci3 alkyl, -OH, -O(C1.3 alkyl), -CN, -CF3, -CHF», -CHF, -NH,, -NH(C1.3 alkyl), -
N(C13 alkyl),, -C(=O)N(C1.3 alkyl)2, -C(=O)NH(C1.3 alkyl), -C(=O)NH,, -C(=0)O(C1-3
alkyl), -S(=0)2(Ci13 alkyl), -S(=0)2(Cs.6 xycloalkyl), -C(=0)(Cs.6 xycloalkyl), va -
C(=0)(C1-3 alkyl);

-6-
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R? 1a H hoic C1.3 alkyl; trong d6 Ci.3 alkyl néu trén tily y duge thé bai 1, 2, hoic
3 nhém thé doc 1ap duoc chon tir flo, clo, -OH, -O(C1.3 alkyl), -CN, -CF3, -CHF2, -CHzF,
NH;, -NH(C1.3 alkyl), va -N(Ci.3 alkyl),; hodc

R! va R% cing v6i nguyén tir nito ma ching gin vao, tao thanh vong
heteroxycloalkyl c6 4, 5 hodc 6 canh, ma tuy y dugc thé béi 1, 2, hodc 3 nhém thé doc
1ap dugc chon tr F, Cl, -OH, -O(Cis alkyl), -CN, Ci3 alkyl, Cis haloalkyl, -
NH,, -NH(C1.3 alkyl), -N(Ci.3 alkyl)2, -CH2CN, va -CH>OH;

R31aH, F, Cl, -CN, Ci3 alkyl, C13 floalkyl, -O(Ci-3 alkyl), hodc -O(C1-3 floalkyl);

R* 1a H, F, CI, -CN, Ci.3 alkyl, Ci3 floalkyl, -O(Ci-3 alkyl), hodc -OC(Ci-3
floalkyl);

R’ 1a H, F, Cl, -CN, Ci.3 alkyl, Ci floalkyl, -O(Ci-3 alkyl), hodc -OC(Ci-3
floalkyl);

R® 1a H, F, Cl, -CN, Ci.; alkyl, Ci floalkyl, -O(Ci-3 alkyl), hodc -OC(Ci-3
floalkyl);

R7 1a H, F, Cl Ci-3 alkyl,  Cis haloalkyl, -
NR'7R!72, -NHC(=O0)R!™, -C(=O0)NR!72R!7", -NHS(=0)2R'”, hoic -S(=0),NR!7R!7,
trong d6 Ci.3 alkyl néu trén tuy y duge thé bai 1, 2, hodc 3 nhom thé dwge chon tir F, Cl,
-CN, -CF3, -CHF», -CH,F, -NH>, -NH(CH3), -N(CH3)2, OH, -OCH3, va -OCF3, -OCHEF»,
va -OCHLF;

R®1a H, F, Cl, C1.3 alkyl, hodc Ci-3 haloalkyl;

R°la H, F, Cl, C1.3 alkyl, C1-3 haloalkyl, xyclopropyl, -CN, -NH,, -NH(C1-3 alkyl),
hodc -N(Ci.3 alkyl), trong d6 Ci.3 alkyl néu trén tuy y duoc thé béi 1, 2, hodc 3 nhom
thé dugc chon tir F, clo, -CN, -CF3, -CHF;, -CH2F, -NH,, va OH;

R 1a H, F, Cl, Ci3 alkyl, Ci3 haloalkyl, xyclopropyl, -CN, -NHa, -NH(C1.3
alkyl), hodc -N(Ci.3 alkyl)z, trong d6 Ci.3 alkyl néu trén tuy y dugc thé boi 1, 2, hodc 3
nhém thé duoc chon tir F, clo, -CN, -CF3, -CHF,, -CHaF, -NHa, va OH;

R!7 1a C1. alkyl, phenyl hodc heteroaryl ¢6 5-6 canh, mdi phén tir trong tap hop

nay tiy y dugc thé bai 1, 2, 3 hodc 4 nhom thé R? duge chon mdt cach doc lap;

R!721a H hodc Ci.3 alkyl;
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R!7 [ Cy5 alkyl tity y dugc thé boi 1, 2, hodc 3 nhém thé duge chon tir F, clo, -
CN, -CFs, -CHF3, -CH3F, -NH, -NH(CH3), -N(CHs)2, OH, -OCH, vi -OCF3, -OCHF),
va -OCHyF; va

mdi R?” dugc chon mdt cach ddc lap tir halo, -OH, NO,, -CN, C1.; alkyl, Ca.3
alkenyl, Cz3 alkynyl, Cis haloalkyl, xyano-Ci3 alkyl, HO-Ci3 alkyl, CF3-Ci3
hydroxyalkyl, C1.3 alkoxy-Ci.3 alkyl, Cs3.7 xycloalkyl, Ci.3 alkoxy, Ci-3 haloalkoxy, HoN-
, (Ci3 alkyl)NH-, (Ci.3 alkyl)2N-, HS-, Ci.3 alkyl-S-, Ci.3 alkyl-S(=0)-, Ci3 alkyl-
S(=0),-, carbamyl, Ci.3 alkylcarbamyl, di(Ci; alkyl)carbamyl, carboxy, Ci.3 alkyl-
C(=0)-, Ci4 alkoxy-C(=0)-, Ci3 alkyl-C(=0)O-, Ci3 alkyl-C(=O)NH-, Ci.3 alkyl-
S(=0),NH-, H)N-SOz-, Ci3 alkyl-NH-S(=0)2-, (Ci-3 alkyl)2N-S(=0),-, H,N-
S(=0):NH-, Ci.3 alkyl-NHS(=0):NH-, (C1.3 alkyl])2N-S(=0)NH-, HoN-C(=O)NH-, C.
3 alkyl-NHC(=O)NH-, va (Ci.3 alkyl):N-C(=O)NH-.

Theo mét sb phwong an, hop chit 1a hop chat c6 Cong thirc Ia:

hodc mudi dugc dung cua no.

Theo mét sé phwong 4n, hop chat 1a hop chét c6 Cong thic Ia:

hodc mudi dugc dung cia no; trong do:

X 12 N hoic CR%;
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W 1a N hoic CRS;
Y la N hodc CH;

R! 1a Cis alkyl, Ci haloalkyl, Cs.s xycloalkyl, Cs.s xycloalkyl-Ci3 alkyl,
heteroxycloalkyl c6 tir 4-6 canh, hodc heteroxycloalkyl-Ci-3 alkyl ¢ tir 4-6 canh, mdi
phén t& trong tap hop nay tuy y dugce thé boi 1, 2, hodc 3 nhém thé doc lap duoc chon
tu flo, clo, Ci.3 alkyl, -OH, -O(Ci-3 alkyl), -CN, -CF3, -CHF», -CHyF, -NH», -NH(C1-3
alkyl), -N(C13 alkyl), -C(=O)N(C1-3 alkyl), -C(=O)NH(C1-3
alkyl), -C(=O)NHa, -C(=0)O(C:1.3 alkyl), -S(=0)2(C1-3 alkyl), -S(=0)2(Cs.6 xycloalkyl),
-C(=0)(Cs-¢ xycloalkyl), va -C(=0)(Ci-3 alkyl);

R? 13 H hoic C1.; alkyl; trong d6 Ci3 alkyl néu trén tity v duge thé béi 1, 2, hodc
3 nhom thé doc 1ap dugc chon tir flo, clo, -OH, -O(C1.3 alkyl), -CN, -CF3, -CHF,, -CH.F,
NHa», -NH(C1.3 alkyl), va -N(Ci.3 alkyl)z; hodc

R! va R% cing vé6i nguyén ti nito ma ching gin vao, tao thanh vong
heteroxycloalkyl c6 4, 5 hodc 6 canh, ma tuy y dugc thé bai 1, 2, hodc 3 nhém thé doc
1ap dugc chon tir flo, -OH, -O(C1.3 alkyl), -CN, Ci.3 alkyl, Ci.3 haloalkyl, -NHa, -NH(C;.-
3 alkyl), -N(Ci.3 alkyl)z, va -CH,CN;

R?1a H, F, Cl, -CN, Cy.; alkyl, -OCF3, -CF3, hodc -O(C1-3 alkyl);

R*1a H, F, Cl, -CN, Ci.3 alkyl, hodc -O(C1.3 alkyl);

R’ 1a H, F, Cl, -CN, C.3 alkyl, hodc -O(C1-3 alkyl);

R®1a H, F, Cl, -CN, hogc Ci alkyl;

R’ 1a H, F, Cl, Ci3 alkyl, Cis3 haloalkyl, -
NR!R!72, .NHC(=O)R!", -C(=O)NR!72R!7>, -NHS(=0),R!?, hoic -S(=0),NR!72R!7,
trong d6 Cy.3 alkyl néu trén tuy y duoc thé bai 1, 2, hodic 3 nhom thé duogc chon tir F, Cl,
-CN, -CF3, -CHF>, -CHyF, -NH;, va OH;

R®1a H, F, CI, Ci3; alkyl, hodc Ci.3 haloalkyl;

R’ 1a H, F, Cl, C1.3 alkyl, Ci.3 haloalkyl, xyclopropyl, -CN, -NH;, -NH(C1.3 alkyl),
hodc -N(Ci.3 alkyl),, trong d6 Ci.3 alkyl néu trén tuy y dugce thé boi 1, 2, hodc 3 nhém
thé dugc chon tir F, clo, -CN, -CF3, -CHF,, -CH;F, -NH;, va OH;



23942

R0 1a H, F, Cl, Ci3 alkyl, Ci-3 haloalkyl, xyclopropyl, -CN, -NH,, -NH(C1.3
alkyl), hodic -N(C1.3 alkyl),, trong d6 C1.3 alkyl néu trén tity y duogc thé béi 1, 2, hodc 3
nhém thé dugc chon tit F, clo, -CN, -CFs, -CHF2, -CH,F, -NH,, va OH;

R!7 14 Ci.6 alkyl, phenyl hoic heteroaryl c6 5-6 canh, mdi phén tir trong tap hop
nay tly y duge thé boi 1, 2, 3 hodic 4 nhom thé doc 1ap duge chon tir R

R!72 1a H hogc Ci-3 alkyl;

R!7 13 C13 alkyl tiy ¥ dugc thé béi 1, 2, hodc 3 nhém thé duoce chon tir F, clo, -
CN, -CF3, -CHF», -CH,F, -NH,, va OH va

mdi R?7 1a doc 1ap duge chon tir halo, -OH, NO2, -CN, Ci3 alkyl, Co.3 alkenyl,
C».3 alkynyl, C13 haloalkyl, xyano-Ci.3 alkyl, HO-C,.3 alkyl, CF3-Ci.3 hydroxyalkyl, C;.
3 alkoxy-Ci.3 alkyl, Cs.7 xycloalkyl, Ci.3 alkoxy, Ci-3 haloalkoxy, HoN-, (Ci.3 alkyl)NH-,
(C13 alkyl)2N-, HS-, C13 alkyl-S-, C1-3 alkyl-S(=0)-, C13 alkyl-S(=O),-, carbamyl, Ci.3
alkylcarbamyl, di(Ci.3 alkyl)carbamyl, carboxy, Ci.3 alkyl-C(=0)-, C1.4 alkoxy-C(=0)-,
C1.3 alkyl-C(=0)O-, C1.3 alkyl-C(=O)NH-, C1.3 alkyl-S(=0):NH-, HoN-SO>-, C1.3 alkyl-
NH-S(=0);-, (Ci-3 alkyl)2N-S(=0)2-, HoN-S(=0),NH-, C1.3 alkyl-NHS(=O),NH-, (C13
alkyl)2N-S(=0)NH-, H,N-C(=O)NH-, Ci.; alkyl-NHC(=O)NH-, va (Ci3 alkyl);N-
C(=O)NH-.

Theo mot s6 phuong an:

R! 1a Ci alkyl, Ci.6 haloalkyl, Cs.6 xycloalkyl, hodc Cs.¢ xycloalkyl-C.3 alkyl,
trong d6 Ci.¢ alkyl, Cs.6xycloalkyl, va Cs.s xycloalkyl-Ci.3 alkyl néu trén, mdi nhom tiry
v duogc thé béi 1, 2, hodc 3 nhom thé doc 1ap duoc chon tir flo, -CF3, va metyl;

R? 1a H ho#c metyl;

R31a H, F, hoic Cl;

R*1aH hoiac F;

R’ 1a H hoic F;

R® 1a H hoic F;

R’ 1a H, metyl, etyl hodc HO-CH,-;

R? 1a H hodc metyl;

R? 13 H, metyl hoic etyl; va
-10-
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R!? 1a H, metyl, etyl hoic HO-CHb-.

Theo mdt s6 phuong 4n, Y 1a N.

Theo mot sé phuong an, Y 1a CH.

Theo mot sé phuong 4n, X 1a N.

Theo mdt s6 phuong 4n, X 1a CR*.

Theo mét sé phuong 4n, R* 12 H hoic F.
Theo mdt s6 phuong an, R* 1a H.

Theo mét sd phuong an, R* 13 F.

Theo mdt s6 phuong an, W 1a N.

Theo mdt s6 phuong an, W 1a CRS.

Theo mdt s6 phuong an, R® 1a H, F, hozic Cl.
Theo mot sé phuong 4n, R® 13 H hoic F.
Theo mot sé phuong 4n, R6 13 H.

Theo mdt s6 phuong &n, RS 13 F.

Theo mdt s6 phuong an, R? 1a H hoic F.
Theo mdt s6 phuong 4n, R® 1a H hoic F.
Theo mdt s6 phuong an, R? 1a H hoic metyl.
Theo mot sb phuong 4n, R? 1a H.

Theo mdt s6 phuong an, R? 1a metyl.

Theo mdt s phurong 4n, R! 14 Ci.¢ alkyl, Ci.¢ haloalkyl, Cs.6 xycloalkyl, hodc Cs.

¢ xycloalkyl-Ci.3 alkyl, trong d6 Ci.6 alkyl, Cs.¢ xycloalkyl, va Cs.¢ xycloalkyl-Ci.3 alkyl

néu trén, mdi nhom tiy y dugc thé bai 1, 2, hodc 3 nhom thé doc 18p duogc chon tir flo,

-CF3, va metyl.

Theo mét sb phuong an, R! 13 isopropyl, etyl, 1-metylpropyl, 2,2,2-triflo-1-

metyletyl, 1-xyclopropyletyl, xyclopropyl, 1-triflometylxyclopropyl, 1-xyclopropyl-

2,2,2-trifloetyl, 2,2,2-trifloetyl, hodc 2,2-difloetyl.

-11-
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Theo mot sb phwong an, R! 14 isopropyl, etyl, 1-metylpropyl, hodc 2,2,2-triflo-1-
metyletyl.

Theo mot sé phuong 4n, R! 12 isopropyl

Theo mét sd phuong an, R! 13 etyl.

Theo mét sd phuong an, R! 13 1-metylpropyl.

Theo mdt s6 phuong 4n, R! 12 2,2,2-triflo-1-metyletyl.

Theo mdt s6 phuong 4n, R7 1a H, metyl, etyl, hogc HO-CHa-.

Theo mdt s6 phuong 4n, R7 14 H.

Theo mot s6 phuong an, R7 1a metyl.

Theo mot sd phuong 4n, R® 13 H hoic metyl.

Theo mdt s6 phuong 4n, R® 1a H.

Theo mdt s6 phuong an, R? 1a H, metyl hoic etyl.

Theo mdt s6 phuong 4n, R® 1a H.

Theo mét sé phwong &n, R® 1 metyl.

Theo mdt s6 phuong 4n, R1? 1a H, metyl, etyl, hodc HO-CHa-.

Theo mdt s6 phuong 4n, R 13 H.

Theo mét sd phuong an, R 12 metyl.

Theo mdt s6 phuong an, R 1a etyl.

Theo mot s6 phuong 4n, R? 1a HO-CHa-.

Theo mdt sb phuong an, hop chét 12 hop chét c6 Cong thirc II:

R RS
NE—><> — 0
N
r/\l—N N\ // II\I—R1
R-NAR ROR L,
R® /} R10
/
HN—N
1I

hodc mudi duge dung cua no.
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Theo mét sd phuong an, hop chét 12 hop chit c6 Cong thure III:

Ré¢ RS

O
N /
N—N ) N N—R!

R® 2 R10
HN-N
11T

hodc mudi dugc dung cta no.

Theo mdt sb phuong 4n, hop chit 14 hop chét c6 Cong thie IV:

IV

hodc mudi dugc dung cta nd.

Theo mét sé phwong 4n, hop chat 1a hop chét ¢6 Cong thire ITa:

ITa

hodc mudi dugc dung cia no.

Theo mot s& phwong an, hop chét 13 hop chét ¢6 Cong thire I1la:

-13-



R¢ RS
N= = o)
\ 7
NN N NR
RO~ AN\ —R'0
/
HN—N
II1a

hodc mudi duge dung ctia nd.

Theo mdt s phuong an, hop chét 12 hop chit c6 Cong thire IVa:

IVa
hodac mudi dugc dung cua no.

Theo mdt s6 phuong an, hop chét 1a hop chit c6 Cong thire Ia, hodc mudi dugc

dung cia nd, trong do:
X 1a N hodc CR%;
W 1a N hodc CRS;
Y 1a N hoac CH;

R! 1a Ci alkyl, Ci.6 haloalkyl, Cs.s xycloalkyl, hodc Cs.s xycloalkyl-Ci.; alkyl,
trong d6 Ci.¢ alkyl, Cs.¢ xycloalkyl, va Cs.6 xycloalkyl-Ci-3 alkyl néu trén, mdi nhom tiry

y dugc thé boi 1, 2, hodc 3 nhom thé doc lap dugc chon tur flo, -CF3, va metyl;
R? 1a H hodc metyl;
R31a H, F, hoic CI;
R*1a H hoic F;
R’ 1a H hodc F;
R%1a H hoic F;
-14-
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R’ 1a H, metyl, etyl hodc HO-CH;-;
R?1a H hoic metyl;
R’ 1a H, metyl hodc etyl; va

- R'%1a H, metyl, etyl hoic HO-CH»-.

Theo mdt s6 phuong an, hop chét 14 hop chit c6 Cong thirc II, hodc mudi duoc

dung cua no, trong do:

R! 1a Ci alkyl, Ci- haloalkyl, Cs.¢ xycloalkyl, hodc Cjs.6 xycloalkyl-Ci3 alkyl,
trong d6 Ci.¢ alkyl, C3.6 xycloalkyl, va Cs.6 xycloalkyl-C1-3 alkyl néu trén, moi nhém tiy

y dugce thé béi 1, 2, hodc 3 nhom thé doc lap duge chon tir flo, -CF3, va metyl;
R? 13 H hodc metyl;
R31aH, F, hoic Cl;
R*1a H hoic F;
R’ 1a H hoic F;
R® 1a H hoic F;
R’ 1a H, metyl, etyl hoac HO-CHa-;
R® 13 H hodc metyl;
R’ 1a H, metyl hoic etyl; va
R 1a H, metyl, etyl hodic HO-CHa>-.

Theo mdt sé phwong an, hop chét 14 hop chit c6 Cong thire III, hodc mubi duoc

dung ctia no6, trong do:

R! 1a Ci6 alkyl, Ci- haloalkyl, Cs.¢ xycloalkyl, hodc Cs.¢ xycloalkyl-C.3 alkyl,
trong d6 Ci.6 alkyl, Cs.6 xycloalkyl, va Cs.¢ xycloalkyl-C1.3 alkyl néu trén, mdi nhém tity

y duogc thé bi 1, 2, hodc 3 nhom thé doc lap dugce chon tir flo, -CF3, va metyl;
R? 1a H hodc metyl;
R3 1a H, F, hoic Cl;
R*1a H hoic F;
R5 1a H hodc F;
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R’ 1a H, metyl, etyl hoic HO-CH;-;
R® 1a H hodc metyl;

R’ 1a H, metyl hoic etyl; va

R!° 1a H, metyl, etyl hodc HO-CHz-.

Theo mét s& phuong an, hop chét 1 hop chét c6 Cong thire IV, hodc mubi duogce

dung ctia ng, trong do:

Rl. l1a Ci alkyl, Ci.¢ haloalkyl, Cs.¢ xycloalkyl, hodc Cs.¢ xycloalkyl-Ci.3 alkyl,
trong d6 Ci-¢ alkyl, Cs.¢ xycloalkyl, va Cs.¢ xycloalkyl-C1.3 alkyl néu trén, méi nhém tiry

y dugc thé boi 1, 2, hodc 3 nhém thé doc 1ap dugc chon tur flo, -CF3, va metyl;
R? 1a H hodc metyl;
R3 1a H, F, hoic Cl;
R’ 1a H hoic F;
R’ 1a H, metyl, etyl hoic HO-CH,-;
R? 12 H hodc metyl;
R’ 1a H, metyl hodc etyl; va
R1!91a H, metyl, etyl hoic HO-CHa-.

Theo mét sé phuong an, hop chét 1a hop chit ¢6 Cong thirc Ila, hoic mubi duge

dung cua nd, trong do:

R! 1a Ci alkyl, Ci.¢ haloalkyl, Cs.s xycloalkyl, hodc Cs.s xycloalkyl-Ci.3 alkyl,
trong d6 Ci-¢ alkyl, C3.¢ xycloalkyl, va Cs.s xycloalkyl-C.3 alkyl néu trén, mdi nhém tiry

¥ dugc thé béi 1, 2, hodc 3 nhém thé doc 1ap duge chon tir flo, -CF3, va metyl;
R? 12 H hodc metyl,
R31a H, F, hoic Cl;
R*1a H hodc F;
R’ 1a H hoic F;
R® 1a H ho#c F;
R” 1a H, metyl, etyl hodc HO-CH-;
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R?® 14 H hodc metyl;
R? 12 H, metyl hoic etyl; va
R 1a H, metyl, etyl hodc HO-CHa-.

Theo mot s6 phwong 4n, hop chit 12 hop chit c6 Cong thirc I1la, hodc mudi duge

dung cta né, trong do:

R! 1a Ci alkyl, Ci.¢ haloalkyl, Cs.6 xycloalkyl, hodc Cs.¢ xycloalkyl-Ci.3 alkyl,
trong d6 Ci.s alkyl, C3.6 xycloalkyl, va Cs.¢ xycloalkyl-C.3 alkyl néu trén, mdi nhém tly

y dugc thé boi 1, 2, hodc 3 nhém thé doc 1ap dugc chon tur flo, -CF3, va metyl;
R? 1a H hodc metyl;
R31a H, F, hoic CI;
R*1a H hoic F;
R31a H hoic F;
R’ 1a H, metyl, etyl hodc HO-CH»-;
R® 1a H hoic metyl;
R’ 1a H, metyl hoic etyl; va
R!° ]a H, metyl, etyl hodc HO-CHa-.
Theo mot s6 phuong an, hop chat 13 hop chit c6 Cong thirc IVa, trong do:

R! 1a Ci alkyl, Ci.6 haloalkyl, Cs.¢ xycloalkyl, hodc Cs.s xycloalkyl-Ci.3 alkyl,
trong d6 C1.¢ alkyl, Cs.¢ xycloalkyl, va Cs.¢ xycloalkyl-C1.3 alkyl néu trén, mdi nhém tiry
¥ duoc thé boi 1, 2, hodc 3 nhom thé doc 18p duge chon tir flo, -CF3, va metyl;

R 13 H hodc metyl;

R31a H, F, hoic CI;

R’ 1a H hoic F;

R’ 1a H, metyl, etyl hodc HO-CHz-;

R® 14 H hodc metyl;

R’ 1a H, metyl hodc etyl; va

R!% [a H, metyl, etyl hodc HO-CHa-.
17-
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Theo mét s6 phuong an, sang ché dé xuét 5-[3-(xyanometyl)-3-(3'-metyl-1H,1'H-
4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-[(1S)-2,2,2-triflo-1-metyletyl|pyrazin-2-

carboxamit, hodc mudi dugc dung cia nd.

Theo mdt s6 phuong an, sang ché dé xuét 5-[3-(xyanometyl)-3-(3'-metyl-1H,1'H-
4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-isopropylpyrazin-2-carboxamit, hoic mudi dugc

dung cua no.

Theo mdt sb phuong 4n, sang ché dé xuét 4-[3-(xyanometyl)-3-(3'-metyl-1H,1'H-

4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-isopropylbenzamit, hozic mubi dugc dung cua né.

Theo mot s phuong an, sang ché dé xuét 4-[3-(xyanometyl)-3-(3'-metyl-1H,1'H-
4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo- 1-metyletyl |benzamit,

hodc mudi dugc dung cua nd.

Theo mét sé phwong 4n, sang ché d& xuét 4-[3-(1H,1'H-4,4'-bipyrazol-1-yl)-3-
(xyanometyl)azetidin-1-yl]-2,5-diflo-N-[(15)-2,2,2-triflo-1-metyletyl Jbenzamit, hodc

muoi dugc dung cua nd.

Theo mdt s phuong an, sang ché dé xuét 5-[3-(xyanometyl)-3-(3,3'-dimetyl-
1H,1'H-4,4'-bipyrazol-1-yl)azetidin- 1-y1]-N-isopropylpyrazin-2-carboxamit, hosic mubi
dugce dung cia no.

Theo mdt s6 phwong 4n, sang ché dé& xuit 4-[3-(xyanometyl)-3-(3',5'-dimetyl-
1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-
metyletyl]benzamit, hodc mudbi duoc dung cua noé.

Theo mét s§ phuong 4n, sang ché dé xuit 5-[3-(xyanometyl)-3-(3',5'-dimetyl-
1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-y1]-N-isopropylpyrazin-2-carboxamit, hodc mubi
dugc dung cua no.

Theo mdt sb phuong 4an, sang ché dé xuat 5-[3-(xyanometyl)-3-(3',5'-dimetyl-
1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-y1]-N-[(1S)-2,2,2-triflo- 1 -metyletyl]pyrazin-2-
carboxamit, hoac mubi duoc dung cua no.

Theo mot s6 phuwong 4n, sang ché dé xuét 5-[3-(xyanometyl)-3-(3-metyl-1H,1'H-
4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-isopropylpyrazin-2-carboxamit, hodc mudi duoc

dung cua nd.
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Theo mot sd phuong 4n, sang ché dé xuét 5-[3-(xyanometyl)-3-(3'-etyl-1H,1'H-
4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-[(1S)-2,2,2-triflo- 1-metyletyl|pyrazin-2-

carboxamit, hodc mudi dugc dung cia né.

Theo mot sé phwong 4n, sang ché & xuét 4-{3-(xyanometyl)-3-[3'-
(hydroxymetyl)-1H,1 'H-4,4'-bipyrazol- 1-yl]azetidin-1-y1}-2,5-diflo-N-[(1 S)-2,2,2§ o

triflo- 1-metyletyl]benzamit, hodc mudi dugc dung ciia né.

Theo mot s phuong 4n, sang ché & xuét 4-{3-(xyanometyl)-3-[3-
(hydroxymetyl)-3'-metyl-1H,1'H-4,4'-bipyrazol-1-yli]azetidin-1-yl}-2,5-diflo-N-[(1S)-

2,2,2-triflo-1-metyletyl]benzamit, hodc mudi dugc dung cia né.
Theo mdt s6 phwong 4n, sang ché dé xuit mudi dugc chon tur:

mudi ctia axit phosphoric va 4-[3-(xyanometyl)-3-(3°,5’ -dimetyl-1H,1°’H-4,4°-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl |benzamit;

mudi cua axit clohydric va 4-[3-(xyanometyl)-3-(3’,5’ -dimétyl- 1H,1’H-4,4’-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl |benzamit;

mudi cta axit bromhydric va 4-[3-(xyanometyl)-3-(3°,5’-dimetyl-1H,1°H-4,4°-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit; va

mudi coa axit sulfuric va 4-[3-(xyanometyl)-3-(3°,5’-dimetyl-1H,1°H-4,4-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit.

Tﬁeo mot s6 phuong an, mudi 1a mubi cia axit phosphoric va 4V-[3-(xyanometyl)-
3-(3’,5’-dimetyl-1H,1’H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-
triflo-1-metyletyl]benzamit. Theo mét s6 phuong an, mubi 13 loai mubi c6 ty 1& cAn bang
héa hoc la 1:1 cua 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-
ylazetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit voi axit
phosphoric. Theo mét s& phuong an, mudi & dang két tinh. Theo mot sé phuong 4n, vé
co ban 1a mubi duge tach ra.

Theo mdt s6 phuong an, mudi 14 mubi cia axit clohydric va 4-[3-(xyanometyl)-
3-(3’,5’-dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-
triflo-1-metyletyl]benzamit. Theo mot s phwong an, mudi 14 mudi c6 ty 1é can bang
hoa hoc la 1:1 cua 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-
yl)azetidin- 1--y1]-2,5-diﬂo-N-[(1 S)-2,2,2-triflo-1-metyletyl Jbenzamit véi axit clohydric.

-19-



23942

Theo mdt sé phwong 4n, mubi & dang két tinh. Theo mét sé phuong e’in, vé co ban 1a

mudi dugc tach ra.

Theo mot s& phuong an, mudi 1a mudi cta axit bromhydric va 4-[3-(xyanometyl)-
3-(3,5’-dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-y1]-2,5-diflo-N-[(1S)-2,2,2-
triflo-1-metyletyl]benzamit. Theo mét sé phwong 4n, mudi 13 mubi co ty 1é can bing
héa hoc 1a 1:1 cua 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-
yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit véi axit
bromhydric. Theo mét sb phuong an, mubi & dang két tinh. Theo mot sé phwong an, vé

co ban la muoi dugc tach ra.

Theo mét sb phuwong 4n, mudi 1a mudi cua axit sulfuric va 4-[3-(xyanometyl)-3-
(3°,5’-dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-
triflo-1-metyletyl]benzamit. Theo mdt s& phwong 4n, mubi 13 mudi c6 ty 1é can bang
héa hoc la 1:1 | cﬁa 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-
yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit véi axit sulfuric.
Theo mot s6 phuwong an, mudi & dang két tinh. Theo mét sb phuong an, vé co ban 1a

muoi dugc tach ra.

| Theo mét s6 phwong 4n, mudi ciia axit phosphoric va 4-[3-(xyanometyl)-3-(3°,5’-
dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-{(1S)-2,2,2-triflo-1-
metyletyl]beniamit dugc dic trung boi biéu dd nhiét DSC c¢6 pic thu nhiét tai khoang
228°C. Theo mdt sb phuong 4n, mudi cuia axit phosphoric ¢6 biéu dd nhiét DSC vé co
ban nhu duge thé hién trong Fig. 4A. Theo mét sé phuong an, mudi ctia axit phosphoric
c¢6 it nhat mot pic XRPD, duéi dang goc 2-theta, dugc chon tir khoang 6,8°, khoang
16,5°, khoang 19,8°, khoang 20,7°, va khoang 23,6°. Theo mét s6 phwong 4n, mudi cia
axit phosphoric co it nhét hai pic XRPD, duéi dang gbc 2-theté, dugc chon tir khodng
6,8°, khoang 16,5°, khoang 19,8°, khoang 20,7°, va khoang 23,6°. Theo mét s§ phwong
an, mudi cta axit phosphoric ¢6 it nhit ba pic XRPD, dudi dang goc 2-theta, dwgc chon
tir khoang 6,8°, khoang 16,5°, khoang 19,8°, khoang 20,7°, va khoang 23,6°. Theo mét
s6 phuong an, mudi clia axit phosphoric ¢6 it nhit bdn pic XRPD, dudi dang goc 2-
theta, dugc chon tir khoang 6,8°, khoang 16,5°, khoang 19,8°, khoang 20,7°, va khoang
23,6°. Theo mdt sb phuong 4n, mudi clia axit phosphoric ¢6 mau XRPD vé co ban nhu

duoc thé hién trong Fig. 4C.
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Theo mét s6 phuwong 4n, mudi cia axit clohydric va 4-[3-(xyanometyl)-3-(3°,5’-
dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-
metyletyl]benzamit dugc déc trung béi biéu dd nhiét DSC c6 pic thu nhiét tai khoang
213°C. Theo mét s phwong an, mudi cua axit clohydric nay c¢6 biéu d6 nhiét DSC vé
co ban nhu dugc thé hién trong Fig. SA. Theo mot s6 phuong an, mubi ctia axit clohydric
nay co it nhat mot pic XRPD, duéi dang goc 2-theta, dugc chon tir khodng 7,0°, khoang
12,1°, khoang 13,7°, khodng 14,8°, khoang 15,5°, khodng 16,6°, khoang 17,1°, khoang
19,7°, khoang 20,4°, khoang 20,8°, khoang 23,9°, khodng 24,7°, khoang 25,1°, khoang
25,7°, khoang 27,4°, va khoang 28,3°. Theo m{t sb phuong an, mubi cua axit clohydric
nay c6 it nhat hai pic XRPD, duéi dang géc 2-theta, dugce chon tir khoang 7,0°, khoang
12,1°, khoang 13,7°, khoang 14,8°, khoang 15,5°, khoang 16,6°, khoang 17,1°, khoang
19,7°, khoang 20,4°, khoang 20,8°, khoang 23,9°, khoang 24,7°, khoang 25,1°, khoang
25,7°, khoang 27,4°, va khoang 28,3°. Theo mét sé phwong 4n, mudi ctia axit clohydric
c6 it nhit ba pic XRPD, duéi dang goc 2-theta, dugc chon tir khoang 7,0°, khoang 12,1°,
khoang 13,7°, khoang 14,8°, khoang 15,5°, khoang 16,6°, khoang 17,1°, khoang 19,7°,
khoang 20,4°, khoang 20,8°, khoang 23,9°, khoang 24,7°, khoang 25,1°, khoang 25,7°,
khoang 27,4°, va khoang 28,3°. Theo mot sb phuong én, mudi cia axit clohydric ¢6 it
nhét bén pic XRPD, duéi dang goc 2-theta, dugc chon tir khoang 7,0°, khoang 12,1°,
khoang 13,7°, khoang 14,8°, khoang 15,5°, khoang 16,6°, khoang 17,1°, khoang 19,7°,
khoang 20,4°, khoang 20,8°, khoang 23,9°, khoang 24,7°, khoang 25,1°, khoang 25,7°,
khoang 27,4°, va khodng 28,3°. Theo mot sb phuong an, mudi cia axit clohydric c6 mau

XRPD v& co ban nhu duge thé hién trong Fig. 5C.

Theo mét s phuwong an, mudi cta axit bromhydric va 4-[3-(xyanometyl)-3-
(3°,5’-dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S5)-2,2,2-
triflo-1-metyletyl]benzamit dugc dic trung boi biéu dd nhiét DSC ¢6 pic thu nhiét tai
khoang 203°C. Theo mét sé phuong an, mudi ctia axit bromhydric nay c6 biéu db nhiét
DSC vé co ban nhu dugc thé hién trong Fig. 7A. Theo mdt s phuong an, mudi cia axit
bromhydric nay c6 it nhit mét pic XRPD, dudi dang géc 2-theta, dugce chon tir khoang
7,0°, khoang 14,4°, khoang 17,1°, khoang 20,2°, khoang 21,1°, khoang 22,8°, khoang
23,5°, khoang 24,9°, khoang 26,6°, khoang 27,1°, va khoang 28,2°. Theo mdt s6 phuong
4n, mudi cua axit bromhydric nay c6 téi thidu hai pic XRPD, duéi dang géc 2-theta,

duoc chon tir khoang 7,0°, khoang 14,4°, khoang 17,1°, khoang 20,2°, khoéng 21,1°,

-21-



23942

khoang 22,8°, khoang 23,5°, khoang 24,9°, khoang 26,6°, khoang 27,1°, va khoang
28,2°. Theo mdot sb phuong 4n, mudi ciia axit bromhydric ndy c6 it nhit ba pic XRPD,
dudi dang gbc 2-theta, duge chon tir khoang 7,0°, khodng 14,4°, khoang 17,1°, khoang
20,2°, khoang 21,1°, khoang 22,8°, khoang 23,5°, khoang 24,9°, khoang 26,6°, khoang
27,1°, va khoang 28,2°. Theo mot s6 phuong 4n, mudi cta axit bromhydric nay c6 it
nhét bén pic XRPD, duéi dang goc 2-theta, dugce chon tir khoang 7,0°, khodng 14,4°,
khoang 17,1°, khoang 20,2°, khoang 21,1°, khoang 22,8°, khoang 23,5°, khoang 24,9°,
khoang 26,6°, khoang 27,1°, va khoang 28,2°. Theo mdt s§ phuong 4n, mudi clia axit

bromhydric nay c¢6 mau XRPD vé co ban nhu dugc thé hién trong Fig. 7C.

Theo mdt sé phwong 4n, mudi cua axit sulfuric va 4-[3-(xyanometyl)-3-(3,5°-
dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-
metyletyl|benzamit dugc dic trung bdi biéu dd nhiét DSC ¢6 pic thu nhiét tai khodng
259°C. Theo mot sb phuong an, mudi cua axit sulfuric ndy dwgc dic trung béi biéu dd
nhiét DSC ¢6 ba pic thu nhiét tai khoang 136°C, khoang 147°C, va khoéng 259°C. Theo
mot s& phuong an, mudi ctia axit sulfuric nay c6 biéu d6 nhiét DSC vé co ban nhu duge
thé hién trong Fig. 8A. Theo mét s6 phuong an, mubi ctia axit sulfuric nay c6 it nhit
mdt pic XRPD, dudi dang goc 2-theta, dugce chon tir khodng 7,3°, khoang 14,7°, khoang
9,9°, khoang 19,0°, khoang 19,6°, khoang 21,3°, va khoang 24,6°. Theo mot ) phuong
4n, mudi cua axit sulfuric ndy c6 it nhat hai pic XRPD, duéi dang goc 2-theta, dugc
chon tir khoang 7,3°, khoang 14,7°, khoang 9,9°, khoang 19,0°, khoang 19,6°, khoang
21,3°, va khoang 24,6°. Theo mdt sé phuong an, mubi cta axit sulfuric nay c6 it nhat
ba pic XRPD, dudi dang géc 2-theta, dugce chon tir khodng 7,3°, khoang 14,7°, khoang
9,9°, khoang 19,0°, khoang 19,6°, khoang 21,3°, va khoang 24,6°. Theo mdt sb phuong
an, mubi ca axit sulfuric c6 it nhat bbn pic XRPD, duéi dang gdoc 2-theta, dugc chon
tir khoang dugc chon tir khoadng 7,3°, khoang 14,7°, khoang 9,9°, khoang 19,0°, khoang
19,6°, khoang 21,3°, va khoang 24,6°. Theo mdt sb phuong én, mudi cta axit sulfuric

nay c6 mau XRPD vé co ban nhu dugc thé hién trong Fig. 8B.

Céac dang tinh thé khac nhau c6 thé ¢6 cac loai lué6i tinh thé khac nhau (vi du nhu,
cac & don vi) va, thong thudong do do, c6 céc tinh chat vat 1y khac nhau. Cac dang mubi
khac nhau c6 thé dugce nhan dang bing cac phuong phap biéu thi dic diém & trang thai
rén nhu theo phuong phap nhiéu xa bot tia X (XRPD). Cac phuong phép biéu thi dic

diém khac nhu phén tich nhiét lugng quét vi sai (differential scanning calorimetry -
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DSC), ky thuét phén tich trong lugng nhiét (thermogravimetric analysis - TGA), hip thu
hoi nude dong luc hoc (dynamic vapor sorption - DVS), va cac phuong phéap khac twong
ty con gitip nhan dang hinh dang ciing nhu gitip x4c dinh tinh én dinh va ham lugng

dung moi/nude.

Mau XRPD theo cc anh phan xa (céc pic) dién hinh dugc coi 13 d4u 13n ngén cd
dang tinh thé dic thu. Mot diéu dugc biét rd rang 1a cuong do tuong dbi clia cac pic
XRPD c6 thé khac nhau nhiéu phu thudc vao, khong ké nhitng phirong phdp khdc, k¥
thuat didu ché mau, su phéan bd ¢& tinh thé, nhiéu b0 loc khac nhau dugc st dung, quy
trinh ghép mau, va cong cu cu thé dugc sir dung. Trong mdt s6 vi dy, cac pic mdi cd thé
dugc quan sat hodc céc pic hién tai ¢ thé bién méat, phu thudc vao kiéu cong cu hodc su
cai dat. Nhu duge st dung & day, thuat ngit “pic” ding dé chi anh phan xa ¢ cuong
dd/chiéu cao twong ddi 12 it nhat khoang 4% cudng do/chiéu cao cua pic 16n nhét. Ngoai
ra, sy khac nhau vé cdng cu va cac yéu t6 khéc co thé anh huéng dén cac gia tri 2-theta.
Vi vay, cac gia tri phan bd pic, nhu céc gid tri dugce bao céo & diy, co thé thay dbi béng
cach cong hoic trlr khoang 0,2° (2-theta), va thuat ngit “vé co ban” va “khoang” nhu
duogc st dung trong ngit canh vé XRPD & ddy c6 nghia 1a dé bao g0m nhitng gié trj bién

thién dugc dé cép & trén.

Theo cung mot cach, cac s6 ghi nhiét d6 lién quan dén DSC, TGA, hodc céc thi
nghiém nhiét khac co thé thay dbi khoang +3°C phu thudc vao céng cu, su cai dit cu
thé, su chudn bi m3u, v.v... Do d6, hinh dang tinh thé dugc béo céo & day c6 biéu dd
nhiét DSC “vé co ban” nhu dugc thé hién trong mot Fig. bét ky trong sb cac F ig. hodc

thuat ngir “khoang” duoc hiéu 13 chira gia tri bién thién nhu vay.

Theo mét sb phuong an, cac mudi dwgc md ta & day vé co ban dugc tach ra.
Thuét ngit “vé co ban duoc tach ra” c6 nghia 13 hop chét it nhit mot phén hoic v& co
ban dugc tach khéi moi truong ma trong d6 n6 duge tao thanh hodc dugce phat hién ra.
Su tich mdt phan c6 thé bao gbm, vi du nhu, ché phdm dwoc lam giau trong cac mudi
duge md ta & ddy. Su tach déang ké co thé bao gém cac ché phidm chua it nhat khoang
50%, it nhat khoang 60%, it nhat khoang 70%, it nhit khoang 80%, it nht khoang 90%,
it nhat khoang 95%, it nhit khoang 97%, hoic it nhat khoang 99% theo khéi luong cia
cac mubi dugc md ta & ddy, hosic mudi ctia ché phdm nay. Cac phuong phép tach riéng

céc hop chét va cac mudi ctia chiing 13 phé bién trong linh vuc nay.
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Céan nhan thuc rd r%mg mot sé diém dic trung theo sang ché, ma, dé ro rang, dugc
mo ta trong ngit canh clia cdc phwong 4n riéng 18, ciing ¢ thé duoc dé xut & dang két
hop theo mdt phuong an don 1€ (trong khi cac phwong 4n dugc du dinh 13 & dang két
hop nhu thé 1a dugc viét & dang phu thudc nhiéu 16p). Nguoc lai, nhiéu diém dac trung
khéc nhau theo sang ché ma, dé cho ngin gon, dugc mo ta trong ngit canh cia mot
phuong an don 1¢, cling c¢6 thé dugc dé xut riéng r& hodc dudi dang tiéu két hop thich

hop bt ky.

O nhiéu chd trong ban mb ta sang ché nay, cac nhom thé cua céac hop chét theo
sang ché duoc boc 16 trong cac nhom hoic trong cac khoang. C6 mdt muc dich cu thé
1a sang ché bao gdm mdi va tirng dang tiéu két hop riéng 1¢ trong sb cac thanh vién cia
cac nhom va céc khodng nay. Vi du nhu, thuat ngit “Ci.s alkyl” dwoc nhim muc dich cu

thé 1a boc 16 ri€ng 1€ metyl, etyl, Cs alkyl, C4 alkyl, Cs alkyl, va C¢ alkyl.

O nhidu chd trong ban mé ta sang ché nay, cac nhom thé lien két dugc mo ta.
Trong trudng hop cAu triic rd rang can dén nhom lién két, cac bién Markush 1iét ké cho
nhém d6 duoc hiéu 13 cac nhom lién két. Vi du nhu, néu clu triic cin dén nhom lién két
va sy xac dinh nhém Markush cho bién d6 liét ké “alkyl” hogc “aryl” thi can phai hiéu
rang “alkyl” hogc “aryl” dai dién cho nhém alkylen hodc nhom arylen lién két, theo thir

tu twong tng.

O nhiéu chd trong ban md ta sang ché nay, cac vong duge mo ta (vi dunhu, “vong
piperidin”). Trlr khi c6 quy dinh khac, cac vong nay c6 thé dugc gin véi phén con lai
ctia phan tr tai canh vong bét ky khi dugc cho phép vé mit hoa tri. Vi du nhu, thudt ngi
“yong 2H-tetrahydropyran” c6 thé ding dé chi vong 2H-tetrahydropyran -2-yl, 2H-
tetrahydropyran -3-yl, 2H-tetrahydropyran-4-yl, v.v.

Thuét ngit “n-canh” trong d6 n 13 s6 nguyén dién hinh mé ta sb lugng cac nguyén
tir tao thanh vong & gbc trong d6 s6 lugng cac nguyén tir tao thanh vong 1a n. Vi dy nhu,
2H-tetrahydropyran 1a mot vi du vé vong heteroxycloalkyl 6 canh, 1H-1,2,4-triazol 13
mot vi du vé vong heteroaryl 5 canh, pyridin 12 mot vi du v& vong heteroaryl 6 canh, va

1,2,3,4-tetrahydro-naphtalen 14 mot vi du vé& nhém xycloalkyl 10 canh.

Dbi vai cac hop chét theo sang ché trong d6 mot bién xuét hién nhidu hon mot
14n, mdi bién co thé 1a gbc khac nhau doc 14p duoc chon tir nhém xé4c dinh dic diém

bién nay. Vi du nhu, trong trudng hop céu tric duge mo ta ¢6 hai nhém R ma ddng thoi
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c6 mdt trén cung mot hop chét, hai nhém R nay co thé dai dién cho cac géc khac nhau

doc 1ap duge chon tir nhém duge xac dinh cho R. Trong mdt vi du khac, khi nhém thé

p/ e
(CH,).

Q/

boi tuy y duge chi dinh duédi dang:

thi cAn phai hiéu ring nhém thé R c6 thé xut hién p tan sd trén vong, va R ¢6 thé 1a gbc
khac nhau véi mdi 1an xuét hién. Can phai hiéu ring mdi nhom R c6 thé thay thé nguyén
ttr hydro bat ky duge gén véi nguyén tir trén vong, bao gdm mot hodc cé hai nguyén tu
hydro (CH2)n. Thém nita, trong vi du trén, bién Q can dugc xac dinh dé bao gém cac
nguyén tir hydro, nhu khi Q dugc cho biét 14 CH,, NH, v.v, nhém thé di dong bét ky nhu
R trong vi du trén, c6 thé thay thé hydro cia bién Q nay cling nhu hydro trong thanh
phén khong phai bién khac bét ky ciia vong.

Nhu dugc st dung & day, cum tir “tiy ¥ dugc thé” c6 nghia 13 duoc thé hodc
khong duge thé. Nhu dugc st dung & day, thuat ngix “dugc thé” co nghia 14 nguyén tir
hydro duoc tach loai va dugc thay thé boi mot nhém thé. Can phai hiéu rang sy thé tai

mot nguyén tir xac dinh dugc gidgi han bdi hoa tri.

Nhu dugc st dung & day, thudt ngit “Cn-m alkyl”, dugc stt dung riéng ré& hodc &
dang két hop véi cac thuat ngit khac, dung dé chi nhém hydrocacbon bao hoa ma c6 thé
la & dang mach théng hodic mach nhanh, c6 n dén m nguyén tir cacbon. Theo mdt sb
phuong an, nhom alkyl chira 1 dén 6, 1 dén 4 hodc 1 dén 3 nguyén tir cacbon. Céc vi du
vé cac gbe alkyl bao gdbm, nhung khong gidi han &, cac nhém hoa hoc nhu metyl, etyl,
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, ferz-butyl, n-pentyl, 2-metyl-1-butyl, 3-
pentyl, n-hexyl, 1,2,2-trimetylpropyl, va cdc nhém twong tu.

Nhu dugce st dung & day, thudt ngit “alkylen”, dugc st dung riéng ré hodc & dang
két hop vé6i cac thuat ngit khac, ding dé chi nhom lién két alkyl héa tri hai, nhém nay
¢6 thé 1a mach nhanh hodc mach thang, trong trudng hop hai nhom thé cé thé duoc gin
& vi tri bit ky trong nhém lién két alkylen. Cac vi du vé& cac nhoém alkylen bao gbm,
nhung khong gidi han &, etan-1,2-diyl, propan-1,3-diyl, propan-1,2-diyl, va cdc nhém

tuong tu.
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Nhu dugce st dung & day, “Cn.m alkenyl” ding dé chi nhém alkyl c6 mot hoic
nhiéu lién két d6i cacbon-cacbon va c6 n dén m nguyén tr cacbon. Theo mdt s& phuwong
an, gbc alkenyl chira 2 dén 3 nguyén tir cacbon. Céc nhém alkenyl minh hoa bao gom,
nhung khong gidi han 6, etenyl, n-propenyl, isopropenyl, n-butenyl, sec-butenyl, va cac

nhom tuong tu.

Nhu dugce stt dung & day, “Cam alkynyl” ding dé chi nhém alkyl c6 mot hoac
nhiéu lién két ba cacbon-cacbon va c6 n dén m nguyén tir cacbon. Cac nhém alkynyl
minh hoa bao gém, nhung khéong gi¢i han &, etynyl, propyn-1-yl, propyn-2-yl, va cac

nhém twong tw. Theo mét sé phwong an, gbc alkynyl chira 2 dén 3 nguyén ttr cacbon.

Nhu dugc sit dung & day, thuat ngit “Ci.3 alkoxy”, dugc sir dung riéng ré& hoiic &
dang két hop v&i cac thuat ngit khac, ding d& chi mot nhom c6 cong thuc -O-alkyl, trong
d6 nhém alkyl ¢6 1 dén 3 nguyén tir cacbon. Cac nhom alkoxy minh hoa bao gém
metoxy, etoxy, va propoxy (vi du nhu, n-propoxy va isopropoxy).

Nhu dugce str dung & ddy, thuat ngit “CF3-C.3 hydroxyalkyl” ding dé chi nhém
C13 alkyl duoc thé boi mot nhém CF3 va mdt nhém OH.

Céc nhom Ci.3 trong (Ci3 alkyl)2N-, (C1.3 alkyl)oN-S(=0)2NH-, va (C1-3 alkyl),N-
C(=0)NH- c6 thé 1a giéng nhau hogc khac nhau.

| Nhu duge st dung & day, thuét ngit “carboxy” dung dé chi mot nhom c¢6 cong
thirc -C(=O)OH.

Nhu dugc st dung & ddy, thuat ngit “carbamyl” ding dé chi mot nhom ¢6 cong
thire -C(=0)-NHa.

Nhu dugc st dung & ddy, thuat ngit “Ci.3 alkylcarbamyl” ding dé chi mot nhom
¢6 cdng thue -C(=0)-NH(alkyl), trong d6 nhém alkyl c6 1 dén 3 nguyén tir cacbon.

Nhu duge st dung & déy, thuét ngit “di(Ci-3-alkyl)carbamyl” ding dé chi mot
nhém c6 cong thirc -C(=0)N(alkyl),, trong d6 hai nhém alkyl nay mdi nhém ¢6, ddc
1ap, 1 dén 3 nguyén tir cacbon.

Nhu duge sit dung & day, thuat ngit “HO-Cn.m-alkyl” ding dé chi mot nhém c6
cong thirc -alkylen-OH, trong d6 nhém alkylen néu trén c6 n dén m nguyén tir cacbon.

Theo mdt s6 phuwong 4n, nhém alkylen nay ¢6 1 dén 3 nguyén tir cacbon.
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Nhu duge st dung & ddy, thuat ngit “Cop alkoxy-Cn.m-alkyl” ding dé chi mot
nhém cé cong thirc -alkylen-O-alkyl, trong d6 nhém alkylen néu trén cé n dén m nguyén
ttr cacbon va nhom alkyl néu trén ¢ o dén p nguyén tir cacbon. Theo mot sb phuong éan,

céc nhom alkyl va alkylen nay mdi nhém ddc 1ap c6 1 dén 3 nguyén tir cacbon..

Nhu dugce st dung & déy, “halo” hodc “halogen”, dugc st dung riéng r€ hoac &
dang két hop véi cac thuat ngit khac, bao gdm flo, clo, brom, va iot. Theo mot sé phuong

an, nhom halo nay 1a flo hodc clo.

Nhu dugc st dung & day, thudt ngit “Cn.m haloalkyl”, dudc st dung riéhg ré hoéc
& dang két hop véi cac thuat ngit khac, ding dé chi nhém Can.m alkyl c6 tbi da {2(n dén
m)+1} nguyén tir halogen ma c6 thé hodc gidng nhau hodc khac nhau. Theo mot sb
phuong 4an, cac nguyén tir halogen nay 1a cac nguyén tir flo. Theo mét s6 phuong an,
nhém alkyl ¢6 1-6 hodc 1-3 nguyén tir cacbon. Cac nhém haloalkyl minh hoa bao gém
CF3, C2Fs, CHF2, CCls, CHCl,, C:Cls, va cac nhém twong tu. Theo mot sé phuong én,
nhom haloalkyl nay 1a nhém floalkyl.

Nhu duge sir dung & ddy, thuat ngit “Ci.3 floalkyl” ding dé chi nhém Ci.3 alkyl

ma cé the mdt phan hodc hoan toan dugc the béi cac nguyén tir flo.

Nhu dugce sit dung & ddy, “Crem haloalkoxy” ding dé chi mot nhém c6 cong thirc
-O-haloalkyl c6 n dén m nguyén tir cacbon. Nhém haloalkoxy minh hoa 13 OCF3. Theo
mot sb phwong 4n, nhém haloalkoxy nay chi dugc flo héa. Theo mét sé phuong an,

nhom alkyl ¢6 1 dén 6 hodc 1 dén 4 nguyén tir cacbon.

Nhu duge st dung & déy, thuat ngit “xyano-Cnm alkyl” ding dé chi Cnm alkyl
dugc thé bai nhoém xyano. Theo mét s phuong an, nhém alkyl nay ¢ 1 dén 3 nguyén

ti cacbon.

Nhu dugce st dung & day, sy xuat hién ctia thudt nglt “don vong” trude tén cla

goc chi ra rang goc nay c6 mot vong duy nhat.

Nhu duoc st dung & day, thuat ngit “phenylalkyl” ding dé chi mdt nhém c6 cong
thirc —alkylen-phenyl. Theo mét s& phwong 4n, phenylalkyl 14 phenyl-Ci.3 alkyl.

~, 66

Nhu duoc st dung & day, thudt ngit “xycloalkyl”, dugc st dung riéng r& hodc &
dang két hop véi cac thuat ngit khac, dung dé chi gdc hydrocacbon dang vong khéng

thom, ma c6 thé tiy ¥ chira mot hodc nhidu nhém alkenylen nhu 12 mot phén cta cu
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tric vong. Céc nhém xycloalkyl c6 thé bao gdm cac hé vong don vong hodc da vong (vi
dy nhu, ¢6 2, 3 hodc 4 vong ngung ty, vong xoin hoic ¢o lién két ciu nbi). Ciing dugc
bao gdm trong phan x4c dinh dic diém cua xycloalkyl 12 cac gbc ma c6 mot hodc nhidu
vong thom duge ngung tu (tic 13, ¢ lién két chung véi) voi vong xycloalkyl, vi du nhu,
céc dan xudt benzo cua xyclopentan, xyclopenten, xyclohexan, va céc chét tuong tu.
Mot hodc nhidu nguyén tir cacbon tao vong cta nhém xycloalkyl c6 thé duoc oxy héa
dé tao thanh céc lién két cacbonyl. Theo mét sb phuong an, xycloalkyl 1a xycloalkyl c6
3-7 canh, & dang don vong hogc hai vong. Theo mot sé phuong an, xycloalkyl 1a
xycloalkyl don vong c6 3-6 hodc 3-7 canh. Cac nhém xycloalkyl dung lam vi du minh
hoa bao gbém 1,2,3,4-tetrahydro-naphtalen, xyclopropyl, xyclobutyl, xyclbpentyl,
xyclohexyl,  xycloheptyl,  xyclopentenyl,  xyclohexenyl,  xyclohexadienyl,
xycloheptatrienyl, norbornyl, norpinyl, norcarnyl, adamantyl, va cac gdc twong tu. Theo
mdt s& phuong 4an, nhom xycloalkyl 1a xyclopropyl, xyclobutyl, xyclopentyl, hoic
xyclohexyl.

Nhu dugce st dung & day, thuat ngit “xycloalkylalkyl” dung dé chi mot nhém c6
cong thic —alkylen-xycloalkyl. Theo mdt sé phuong 4an, xycloalkylalkyl 13 Cs.
xycloalkyl-Ci.3 alkyl, trong d6 phan xycloalkyl nay 1a don vong.

Nhu dugc st dung & day, thudt ngit “heteroaryl”, dugc st dung riéng ré& hodc &
dang két hop vai cac thuét ngir khac, ding dé chi gdc hydrocacbon thom don vong hodc
da vong (vi du nhu, ¢6 2, 3 hoic 4 vong ngung tu), ¢6 mot hodc nhiéu canh vong chua
nguyén tr khac loai duge chon tr ni-to, lvu huynh va oxy. Theo mdt s phuong an,
heteroaryl 1 heteroaryl c6 5-6 canh, & dang don vong hoic hai vong, bao gdbm 1 dén 5
nguyén tr cacbon va 1, 2, 3, hodc 4 canh vong chira nguyén tir khéac loai doc 1ap dugc
chon tir ni-to, luu huynh, va oxy. Khi nhém heteroaryl chtra nhiéu hon mét canh vong
chira nguyén tir khéac ldai, cac nguyén tir khic loai nay c6 thé 1a gidng nhau hodc khac
nﬁau. Céc nhém heteroaryl minh hoa bao gdm, nhung khong gi6i han &, pyridin,
pyrimidin, pyrazin, pyridazin, pyrol, pyrazol, azolyl, oxazol, thiazol, imidazol, furan,

thiophen, hodc cac nhoém tuong tu.

Heteroaryl vong 5 canh 1a heteroaryl véi mdt vong c6 ndm nguyén ti trén vong
trong d6 mot hodc nhiéu (vi du nhu, 1, 2, hodc 3) nguyén tir trén vong doc lap duge chon
tr N, O, va S. Céc heteroaryl vong 5 canh minh hoa la thienyl, furyl, pyrrolyl,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
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tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1,2,4-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, va 1,3,4-oxadiazolyl.

Heteroaryl vong 6 canh la heteroaryl véi mdt vong cd sau nguyén tir trén vong
trong d6 mét hoic nhidu (vi du nhu, 1, 2, hodc 3) nguyén tir trén vong doc lap dugc chon
te N, O, va S. Céc heteroaryl vong 6 canh minh hoa 13 pyridyl, pyrazinyl, pyrimidiny],

triazinyl va pyridazinyl.

Nhu dugc st dung & ddy, thuit ngit “heteroarylalkyl” dung dé chi mot nhém c6
cong thirc —alkylen-heteroaryl. Theo mét s phuong én, heteroarylalkyl 1a heteroaryl-
Ci3 alkyl c¢6 5-6 canh, trong d6 phan heteroaryl 1a don vong, bao gbm 1 dén 5 nguyén
t&r cacbon va 1, 2, 3, hodc 4 canh vong Acht’ra nguyén tr khac loai ddc 1ap dugce chon tir

ni-to, luu huynh va oxy.

Nhu dugce sir dung & ddy, thuat ngit “heteroxycloalkyl”, dugc st dung riéng ré
hodc & dang két hop véi cac thuat ngir khac, dung dé chi hé vong khong thom, ma ¢6
thé tlly y chira mot hodc nhiéu nhém alkenylen hodc alkynylen nhu 1a mot phan cia cdu
trac vong, va cd it nhét mot canh vong chira nguyén tir khac loai ddc 14p duqclchon tir
ni-to, luu huynh va oxy. Khi cc nhém heteroxycloalkyl chira nhiéu hon mdt nguyén ti
khéc loai, cac nguyén tir khac loai nay c6 thé la‘i gidng nhau hodc khac nhau. Cac nhém
heteroxycloalkyl c6 thé bao gdm don vong hodc da vong (vi du nhu, ¢6 2, 3 hodc 4 vong
ngung tu, vong xon hoic c6 lién két cdu ndi) cac hé vong. Ciing duge bao gbm trong
phén x4c dinh dic diém cia heteroxycloalkyl 1a céc gbc ma c6 mot hodc nhidu vong
thom dugc ngung tu (tirc 13, co lién két chung véi) v6i vong khong thom, vi du nhu,
1,2,3,4-tetrahydro-quinolin va vong tuong ty. Cac nguyén tir cacbon hodc cic nguyén
tr khéc loai trong (c4c) vong ctia nhém heteroxycloalkyl ¢6 thé dugc oxy hoa dé tao
thanh nhém cacbonyl, hozc sulfonyl (hoic lién két di oxy hoa khac) hodc nguyén ti ni-
to ¢6 thé duge tao cdu tric bac bén. Theo mot sb phuong én, heteroxycloalkyl 1a
heteroxycloalkyl c6 4-7 canh, & dang don vong, bao gdm 2-6 nguyén ti cacbon va 1, 2,
3, hodc 4 canh vong chira nguyén tir khac loai doc 1ap dugce chon tir ni-to, Ivu huynh, va
oxy. Céac vi du vé cac nhom heteroxycloalkyl bao gém azetidin, azepan, pyrolidin,

piperidin, piperazin, morpholin, thiomorpholin, pyran, va vong 2-oxo-1,3-oxazolidin.

Nhu dugc st dung & ddy, thudt ngit “heteroxycloalkylalkyl” ding dé chi mot

nhém c¢6 cong thic -alkylen-heteroxycloalkyl. Theo mot s phuwong an,
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heteroxycloalkylalkyl 1a heteroxycloalkyl-Ci.; alkyl c¢6 4-7 canh, trong d6 phén
heteroxycloalkyl 13 & dang don vong, bao gém 2-6 nguyén tir cacbon va 1, 2, 3, hogc 4

canh vong chira nguyén tir khic loai doc 1ap dugc chon tlr ni-to, luu huynh va oxy.

Céc hop chét dwoc mo ta & dy c6 thé 1a khong dbi xing (vi du nhwe, c6 mot hodc
nhiéu trung tim bat ddi ximg). T4t ca cac chét ddng phan 1ap thé, nhu cac chit ddng
phan d6i anh va cac chit ddng phan khong dbi quang, duge nhim t6i trir khi dugc néu
khac di. Cac hop chét theo sang ché ma chira cac nguyén tir cacbon dugc thé theo kidu
khong dbi xtng ¢ thé duoc tach ra dudi cac dang triét quang hodc c6 hoat tinh quang
hoc. Cac phuong phdp mo ta cach thirc diéu ché cac dang c6 hoat tinh quang hoc tir cac
vat liéu khoi dau khong c6 hoat tinh quang hoc dugc biét dén trong linh vuc k¥ thuat
nay, nhu bang cach phan giai cac hdn hop triét quang hozc bing cach tdng hop 1ap thé
chon loc. Nhiéu chét déng phan hinh hoc ctia cac olefin, cac lién két d6i C=N, va cac
dang lién két tuong tu ciing c6 thé c6 mit trong cac hop chét duge mo ta & day, va tat
ca cac chit ddng phén 6n dinh nay dwoc dy tinh trong sang ché. Cac chit ddng phan
hinh hoc dang cis va trans ciia cac hop chit theo séng ché duge mod ta va c6 thé duoc
tach ra dudi dang hdn hop cta cc chit ddng phan hodic du6i dang cac dang ddng phén
riéng biét.

Su phan gidi cac hdn hop triét quang clia cac hop chét co thé dugc thuc hién boi
phuong phép bat ky trong s6 rat nhiéu phwong phap dugc biét dén trong linh vuc k¥
thuat ndy. Mot phuong phap minh hoa bao gém su tai két tinh phan doan bang cach st
dung axit phan giai bit dbi 12 axit hitu co tao mudi, c¢6 hoat tinh quang hoc. Cac tac nhan
phan giai thich hgp ding cho cac phuong phép tai két tinh phan doan 13, vi du nhu, cac
axit c6 hoat tinh quang hoc, nhu cac dang D va L cia axit tactric, axit diaxetyltactric,
axit dibenzoyltactric, axit mandelic, axit malic, axit lactic hodc nhiéu axit
camphorsulfonic c¢6 hoat tinh quang hoc khéc nhau nhu axit f-camphorsulfonic. Cac tac
nhan phan giai khac thich hop ddi véi cac phuong phap két tinh phan doan bao gdm céc
dang tinh khiét dong phan 14ap thé cta a-metylbenzylamin (vi du niue, cac dang S va R,
hoic cac dang tinh khiét dong phan khong dbi quang), 2-phenylglyxinol, norephedrin,
ephedrin, N-metylephedrin, xyclohexyletylamin, 1,2-diaminoxyclohexan, va cac chit
tuong tu.

Sy phan giai cac hdn hop triét quang ciing c6 thé dugc thuc hién bing cach ria

giai trén cdt duge nhdi tdc nhan phan gidi c6 hoat tinh quang hoc (vi du nhu,
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dinitrobenzoylphenylglyxin). Ché phdm dung méi rira giai thich hop c6 thé dugce xac

dinh bdi mdt chuyén gia c6 trinh do trong linh vyc k¥ thuét nay.

Céc hop chét theo sang ché ciing bao gdm céc dang hd bién. Cac dang hd bién
do su trao ddi cua lién két don boi mot lién két doi gin ké cung voi su chuyén vi proton
ddng thoi. Cac dang hd bién bao gdm céc chat h bién di bién proton ma la nhiing trang
thai proton dong phén c6 ciing cong thirc thyc nghiém va dién tich toan phan. Cac chét
hd bién di bién proton minh hoa bao gdm cac cap xeton - enol, cac cdp amit - axit imidic,
céc cdp lactam — lactim, c4c cdp enamin — imin, va cac dang hinh vanh khuyén trong d6
proton c6 thé chiém hai hodc nhiéu vi tri trong h¢ di vong, vi du nhu, 1H- va 3H-
imidazol, 1H-, 2H- va 4H- 1,2,4-triazol, 1H- va 2H- isoindol, va 1H- va 2H-pyrazol.
Céc dang hd bién c6 thé 13 & trang thai can bang hoic duge bao quanh khong gian thanh
mdt hinh dang béang sy thé thich hop. Vi du nhu, s& cin cong nhan ring vong pyrazol
sau day c6 thé tao thanh hai chit h bién:

Vv wwv

R\)\r""’ Rs\\)\r""’

HN—-N N-NH
Séang ché du dinh rang phin yéu ciu bao ho bao gdm ca hai chit hd bién.

Céc hop chit theo sang ché ciing c6 thé bao gbm tat c4 cac chét ddng vi ciia cac
nguyén tir c6 mit trong céc chét trung gian hodc cac hop chét cudi ciing. Cac chat ddng
vi bao gdm nhitng nguyén tir c6 sé hidu nguyén tir gibng nhau nhung sb khéi nguyeén tir
khac nhau. Vi du nhu, cac chét ddng vi ctia hydro bao gdm triti va doteri. Theo mdt sb
phuong an, 1, 2, hodc 3 nhém CH trong vong azetidin c6 Cong thirc I dugc thay thé béi
nhém CHD hodc CDs. Theo mét sb phuong 4n, 1, 2, hodc 3 nhém CH; hodc CH trong
vong piperidin ¢6 Cong thirc I duge thay thé trong ing bdi nhém CHD, CD; hodc CD,
theo thu ty. Theo mdt sb phuong an, 1, 2, 3, 4, hodc 5 nhom CH; hodc CH trong vong
piperidin c¢6 Cong thirc I dugc thay thé twong tng bdi nhém CHD, CD; hodc CD, theo
thtr tu.

Thuat ngit, “hop chét,” nhu dugc sir dung & day c6 nghia 1a bao gdm tét ca cac
chéit ddng phan lap thé, céc chit ddng phan hinh hoc, céc chit h3 bién, va cac chit ddng
vi thudc cac cdu trac di duge mé ta. Ngoai ra, cac hop chit & day dugc xac dinh theo
tén hodc ciu trac dudi dang mot dang hd bién cu thé duoc du dinh 1a bao gém cac dang
hd bién khéc trir khi c6 quy dinh khac.
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Tat ca cac hop chat, va cdc mudi duge dung cia nd, c6 thé dugc tim thay cung
v6i cac chat khac nhu nuede va cac dung moéi (vi du nhu, cac hydrat va cac solvat) hoac

¢6 thé duoc tach ra.

Theo mét s6 phuong an, cac hop chit theo sang ché, hojic cac mudi cia chung,
v& co ban dugc tach ra. Thuat ngit “v& co ban dugc tach ra” c6 nghia 1a hgp chét it nhét
mot phén hodc v& co ban dugc tach khdi moi truc‘mg. trong d6 né dugc tao thanh hodc
dugc phét hién ra. Sy tdch mot phén c6 thé bao gé‘)m, vi du nhu, ché phim dugc lam giau
trong cac hop chit theo sang ché. Su tach dang ké c6 thé bao gdm céc ché phim chira it
nhét khoang 50%, it nhit khoang 60%, it nhat khoang 70%, it nhit khoang 80%, it nhét
khoang 90%, it nhit khoang 95%, it nhit khoang 97%, hodc it nhit khoang 99% theo
khéi lwong cia cac hgp chét theo sang ché, hodc mudi ciia chiing. Cac phuong phap tach

riéng céc hop chat va cdc mudi cua chung 1a pho bién trong linh vuc nay.

Cum tir “dugc dung” dugce st dung & day dung dé chi cac hop chét, cac vat lidu,
cac ché pham, va/hoidc cac dang liéu lwgng ma, trong pham vi danh gia y khoa hop ly,
thich hop dé sir dung tiép xtc véi cac mo ciia ngudi va dong vat ma khong gy doc tinh
qué muc, sy kich thich, dap ung di tng, hodc van dé hay bién chiing khéac, tuong xting
v6i mot ty 1€ loi ich/rti ro hop ly. '

Cé4c cum tir dién dat, “nhiét 46 moi truong” va “nhiét d6 trong phong,” nhu duoc
sir dung & day, dugc hiéu trong linh vuc k¥ thuét nay, va nhin chung ding dé chi nhiét
do, vi du nhw nhiét 4o phan ung, tic la khodng nhiét d§ cta phong trong d6 phan tng

duge thyuc hién, vi du nhu, nhiét do tir khoang 20°C dén khoang 30°C.

Sang ché ciing bao gdm cac mubi duge dung ciia cac hop chét duge mo ta & day.
Nhu dugce st dung & day, "cac mubi dugc dung" dung dé chi cac dan xudt cua cac hop
chét da dugc boc 16 trong d6 hop chit gbe dugc cai bién bing cach chuyén dbi gbe axit
hodc bazo hi¢n tai thanh dang mudi ciia né. Céac vi du vé cac mﬁéi dugc dung bao gém,
nhung khong gi6i han &, cdc mubi cia axit hitu co hodc vo co ctia cac gde c6 tinh chét
bazo nhu céc amin; cdc mudi kiém hodc mubi hitu co cia cac géc c6 tinh chét axit nhu
céc axit cacboxylic; va cac chét trong ty. Cac mubi duoc dung theo sang ché bao gdm
cac mudi khong ddc cua hop chét gbc dugce tao thanh, vi du nhu, tir cac axit hitu co hodc
v co khong doc. Cac mudi duge dung theo sang ché c6 thé duge tong hop tir hop chit

gbc ma chira gbc o tinh bazo hoic axit theo cdc phuong phéap héa hoc thong thuong.

-32-



23942

Nhin chung, cic mudi nay c6 thé dwoc diéu ché bing cach cho cac dang axit hoac bazo
tu do ciia cac hop chét nay phan tmg v6i mot lwgng cén bang hoa hoc ctia axit hodc bazo
thich hop trong nudc hoic trong dung méi hitu co, hodc trong hdn hop cia hai loai nay;
nhin chung, méi trudng khdng chira nuéc nhu éte, etyl axetat, cac loai rugu cdn (vi du
nhu, metanol, etanol, iso-propanol, hodc butanol) hoic axetonitril (ACN) dugc uu tién.
Danh sich cac loai mudi thich hop dugc tim thdy trong Remington's Pharmaceutical
Sciences, xuit ban 1an thir 17, Mack Publishing Company, Easton, Pa., 1985, trang 1418
va Journal of Pharmaceutical Science, 66,2 (1977), mdi tai liéu nay toan bd dugc dua
vao day bang cach vién din. Theo mét s phwong an, cac hop chét dugc mo ta & day

bao gbém céc dang N-oxit.
Su tong hop

Céc hop chit theo sdng ché, bao gdm cac mudi cua ching, c6 thé dugc diéu ché
bing cach st dung cc phuwong phap k§ thuat téng hop hitu co da biét va c6 thé duoc
tdng hop theo cach thic bat ky trong s6 rat nhiéu con dudng téng‘ hop c6 thé ¢, nhu cac
con dudng trong cac So dd duéi day. Cac phan tng dé didu ché cac hop chét theo sang
ché c6 thé dugc thuc hién trong cac dung mdi thich hop va‘l c6 thé dé dang duoc lya
chon bdi mot chuyén gia c6 trinh do trong linh vuc tdng hop hitu co. Cac dung mdi thich
hop c6 thé vé co ban 1a khong c6 tinh phan g véi cac vat lidu khéi dau (cac chit phan
ung), cac chét trung gian, hodc cac san phém & cac nhiét d¢ ma tai d6 cac phan t'rhg duoc
thuc hién, vi du nhu, cic nhiét d6 ma c6 thé nam trdng khbéng tr nhiét dé két dong cia
dung mdi dén nhiét d6 s6i cia dung moi. Mot phan g xéc dinh ¢6 thé dugc thuc hién
trong mét dung moi hogc hdn hop cta nhiéu hon mot dung mdi. Phu thudc vao budc
phan tng cu thé, cac dung méi thich hop cho mot bude phan ting cu thé ¢6 thé dugc lva

chon bdi chuyén gia trong linh vuc nay.

Viéc diéu ché cac hop chét theo sang ché c6 thé doi hoi qué trinh bao v€ va khir
bao vé cac nhom hda hoc khac nhau. Su cén thiét cia qua’l trinh bao vé va khir bao vé,
va viéc lua chon cdc nhom bao vé thich hop, c6 thé dé dang dugc xac dinh bdi mot
chuyén gia c6 trinh d0 trong linh vuc k§ thuét nay. Hoéa hoc vé& cac nhdm bao vé c6 thé
duoc tim théy, vi du nhu, trong tai liéu cia Wuts va Greene, Protective Groups in
Organic Synthesis, xuit ban 1an thtr tu, John Wiley & Sons: New Jersey, (2007), toan

bd dugc dua vao day bang cach vién dan.
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Céc phan tmg c6 thé dugc gidm sat theo mot phuong phép phit hop bét ky dugce
biét dén trong linh vyc k¥ thudt ndy. Vi du nhu, su tao thanh san phém c6 thé dugc giam
st theo phurong phap quang phd, nhu quang phé cong hudng tir hat nhan (vi du nhu, 'H
hogc 1*C), quang phd hdng ngoai, do quang phd (vi du nhw, quang phd hién thi UV), do
khdi phd, hodc theo cac phuong phép séc ky nhu sic ky 10ng cao 4p (HPLC) hodc séc
ky 16p mong (TLC).

Céc hop chét c6 Cong thirc I ¢6 thé dugc tng hgp theo céc quy trinh twong tu
nhu cc quy trinh trong cac So db duéi day. Mot loat cac dan xudt bi-pyrazol 9 c6 thé
dugc diéu ché theo cac phuong phéap dugc tom tét trong So dd 1. Axit thom 1 c6 thé
dugc chuyén héa thuan loi thanh amit twong tng 2 bang cach st dung thudc thu ghép
cdp amit nhu BOP, PyOP, HATU, HBTU, EDC, hodc CDI. Sy thay thé ciia nhom roi
chuyén Hal (Hal c6 thé 14 halogen, OTs hodc OTf) trong 2 bing 3-hydroxyazetidin dé
tao thanh hop chét 3 c6 thé dat dugc dudi cac diéu kién nhiét trong dung mdi phu hop
nhu, nhung khong giéi han ¢, DMSO, dioxan, DMF, hoac NMP véi sy ¢6 mit cia mot
bazo nhu kali cacbonat, xési cacbonat, hoéc natri cacbonat; hodc dudi cac diéu kién
phan ung aryl héa-N kiéu Ullmann dugc xuc tic boi ddng bang cach st dung ddng(I)
iotdua va kali cacbonat; hodic dudi cac diéu kién phan Gng tao lién két C-N duogc x0c tac
boi paladi bang cach st dung xanthpos, BINAP, hodc P(o-Tol); lam phdi tr va kali
cacbonat hodc xési cacbonat lam bazo. a,B-Nitril chua bdo hoa 5 ¢6 thé thu duge bﬁng
phan ng Wittig cua dietyl xyanometylphosphonat vé&i xeton 4 ma c6 thé dugc diéu ché
bing phan g oxy héa Swern clia hop chét 3. Phan tng cdng Michael ciia hop chét 6
v6i o,B-nitril chua bio hoa 5 ¢6 thé tao ra hop chit este boronic 7. Phan ung ghép cap
Suzuki ctia este boronic 7 véi pyrazol halogenua phiit hop 8 ¢6 thé tao ra din xuit bi-

pyrazol tuong ung 9.

So db 1
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B. Ghép cdp Suzuki RL_A\_R

Mot loat cac cac din xudt este boronic 7 ¢ thé duge didu ché theo cac quy trinh

duoc tom tit trong So dd 2. Phan tmg cong Michael cua hop chat 6 v6i a,B-nitril chua

bao hoa 10 ¢ thé tao ra hop chét este boronic 11. Sy tach loai nhém Boc ¢6 thé dat duoc

dudi cac didu kién axit dé tao ra amin twong tng 12. Su thay thé ciia nhém roi chuyén

Hal trong 2 béi 12 c6 thé tao ra este boronic 7 duéi cac didu kién nhiét trong dung moi

pht hop nhu, nhung khong gidi han &, axetonitril, DMSO, dioxan, DMF, hoic NMP véi

su ¢6 mdt cuia bazo nhu kali cacbonat, xési cacbonat, natri cacbonat, bazo hunig hoic

DBU.

So d6 2
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Mot loat cac cac dan xut bi-pyrazol 21 c6 thé duoc didu ché theo cac phuong
phép dugc tom tit trong So dd 3. Céc este thom halo 13 ¢6 thé duoc bién dbi thanh céac
alken tuong g 14 bang phan tmg ghép cap Suzuki cla cac este thom halo 13 véi céac
este vinyl boronic. C4c alken 14 c6 thé dugc phan tmg vé6i cac xeten duge thé thich hop
(nhu dichcloroxeten) duéi cac didu kién phan tng cdng xyclo 2+2 dé thu dugc céc
dicloxyclobutanon 15. Duéi c4c diéu kién khir (nhu k&m trong axit axetic duéi cac diéu
kién nhiét) cac dicloxyclobutanon 15 c¢6 thé dugc bién dbi thanh céc xyclobutanon 16.
Cac o,B-nitril chua bdo hoa 17 c6 thé dugc tao thanh bang phan ung cua Cac
xyclobutanon 16 véi thudc thir Horner-Wadsworth-Emmons. Céc este boronic 6 ¢6 thé
dugc phan tmg véi cac a,B-nitril chua bdo hoa 17 trong cac diéu kién phan tng cong
Michael v6i su ¢6 mit ciia cac chit ghép ciip dé thu duoc cac hop chét 18. Phan tng
ghép cd@ip Suzuki ctia cic este boronic 18 v&i cac pyrazol halogenua phil hop 8 c6 thé tao
ra cac bi-pyrazol twong ung 19. Su thily phan céc este 19 duéi cac didu kién bazo c6 thé
tao ra céc axit 20. Cac amit 21 ¢6 thé dugc tdng hop bang cach ghép cép céc axit 20 vGi
céc amin duge thé thich hop bang cach sir dung céc thude thi ghép cédp amit nhu BOP,
PyBop, HATU, HBTU, EDC, hodc CDI.

So dd 3
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Cdc quda trinh

Séang ché dé xuit qua trinh tao cdc mudi duge mo ta & day bao gom budc cho hop

chit 4-[3-(xyanometyl)-3-(3 ",5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-

diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit phan Gng v&i mot axit duge chon tir axit

phosphoric, axit clohydric, axit bromhydric, va axit sulfuric dé tao thanh mudi cia

ching. Theo mét s phwong an, qué trinh nay can ding tir khoang 0,55 dén 1,5 duong

lugng axit trén duong lugong cua 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-

bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(15)-2,2,2-triflo- 1-metyletyl]benzamit.

Theo mdt s6 phuong &n, qua trinh nay bao gébm budc cho hop chét 4-[3-

(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl1]-2,5-diflo-N-
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[(1S)-2,2,2-triflo-1-metyletyl]benzamit phan tng véi axit phosphoric trong thanh phén
dung mdi & nhiét d§ cao hon nhiét d6 trong phong dé tao thanh muéi cta axit phosphoric
va  4-[3-(xyanometyl)-3-(3',5"-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-
diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit. Theo mot sé phuong 4n, nhiét do 1a tir
khoang 40°C dén khoang 70°C. Theo mdt s& phwong 4n, nhiét do 1a khoang 45°C dén
khoang 55°C. Theo mét s phuong 4n, thanh phén dung mdi bao gdm etanol. Theo mot
s6 phwong 4n, thanh phin dung méi bao gdm axetonitril. Theo mot sb phuong én, thanh
phan dung méi bao gdm isopropanol. Theo mot s6 phuong 4n, thanh phan dung méi bao
gdm metanol. Theo mot sd phuong 4n, thanh phan dung méi bao gdm metanol va
isopropanol. Theo mdt sé phwong 4n, thanh phin dung méi bao gdbm metanol,
isopropanol, va n-heptan. Theo mdt sé phuong an, qua trinh nay con bao gdm thém bude
1am nguoi hon hop dén nhiét do trong phong va budc loc dé tach mudi ra. Theo mot s6
phuong 4n, qua trinh nay bao gdbm thém budc loai bd phan dung méi dé tao thanh hén
hop ¢b dac trude bude loc néi trén. Theo médt s phuong én, phan dung mdi dugc tach

loai bang cach chung cét.

Sang ché con dé xult quad trinh tao mudi cia axit phosphoric va 4-[3-
(xyanometyl)-3-(3°,5’-dimetyl- 1H,1°H-4,4’-bipyrazol-1 -yl)azetidin-1-yl]-2,5-diflo-N-
[(1S)-2,2,2-triflo-1-metyletylJbenzamit, bao gdbm budc cho hop chét 4-[3-(xyanometyl)-
3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2- |
triflo-1-metyletyl|benzamit phan (mg véi axit phoSphoric trong‘ thanh phin dung méi
bao gdbm metanol va isopropanol & nhiét d¢ tir khoang 40°C dén khoang 70°C tao thanh
hdn hgp bao gdm mubi cia axit phosphoric 1a mudi cua axit phosphoric va 4-[3-
(xyanometyl)-3-(3°,5’-dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-
[(1S)-2,2,2-triflo-1-metyletylJbenzamit. Theo mdt sb phtrorng an, qua trinh he‘ly con bao
gdm thém budc bd sung n-heptan vao hdn hop & nhiét do tir khoang 40°C dén khoang
70°C dé tao thanh hdn hop thir hai. Theo mot sb phuong 4n, qué trinh phan Gng nay
duoc thyc hién ¢ nhiét do tr khoang 45°C dén khoang 55°C. Theo mét sb phuong an,

qua trinh phan tng nay dugc thuc hién & nhiét do vao khoang 50°C.

Theo mét s6 phwong 4n, sang ché con d& xut quy trinh diéu ché mubi cua axit
phosphoric va 4-[3-(xyanomety1)-3-(3 ’,5’-dimetyl-1H,1°H-4,4’-bipyrazol-1-
ylazetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletylJbenzamit, bao gdm:
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(a)  hoa tan mudi ctia axit phosphoric va 4-[3-(xyanometyl)-3-(3°,5’-dimetyl-
1H,1’H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-
metyletyl]benzamit trong metanol & nhiét do tir khoang 40°C dén khoang 70°C dé tao
thanh hén hop thir nhit; | |

(b)  bd sung n-heptan vao hdn hop thir nhit nay & nhi¢t d6 tir khoang 40°C dén
khoang 70°C dé tao thanh hdn hop thit hai; va

(c)  1am ngudi hdn hgp thr hai nay dé tao thanh mubi cua axit phosphoric va
4-[3-(xyanometyl)-3-(3’,5’-dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-yl]-2,5-
diflo-N-[(1S5)-2,2,2-triflo-1-metyletyl]benzamit.

Theo mot sé phuong 4n, qua trinh theo phuong 4n néu trén con bao gbém thém
budc chung cat it nhat mot phin metanol tir hdn hop thir nhat nay trude bude (b). Theo
mdt s& phwong 4n, qua trinh theo phuong 4n néu trén con bao gdbm thém bude chung cét
it nhdt mot phan metanol va/hodic n-heptan tir hdn hop thtr hai nay trude budce (c). Theo
mdt s& phwong 4n, cic budce (a) va (b) duge thuc hién & nhiét do tir khoang 45°C dén
khoang 55°C. Theo mdt s phuong 4n, cac budc (a) va (b) dugc thuc hién ¢ nhiét do vao
khoang 50°C.

Theo mdt s6 phuong 4n, qué trinh nay bao gdbm budc cho hop chét 4-[3-
(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-
[(1S)-2,2,2-triflo-1-metyletyl]benzamit phan (mg v6i axit clohydric trong thanh phin
dung mdi & nhiét do cao hon nhiét d6 trong phong dé tao thanh mudi cia axit clohydric
véi  4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-
diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit. Theo mdt sé phurong 4n, qué trinh phan
tmg nay dugc thyc hién & nhiét do vao khoang nhiét do trong phong. Theo mét sb
phwong 4n, thanh phan dung mdi bao gdm 2-butanol. Theo mét sb phuong an, thanh
phan dung moi bao gdm isopropanol. Theo mét sé phwong 4n, thanh phan dung mdi bao
gdm isopropanol va isopropylaxetat. Theo mét s phuwong an, qué trinh ndy con bao gdm
thém budc loc dé tach mudi ra. Theo mdt s6 phuong an, qua trinh nay con bao gdm thém

budce rira mudi da dwoc tach ra bing metyl fert-butyl éte.

Theo mét s phuong 4n, qua trinh ndy bao gébm budc cho hop chéit 4-[3-
(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-
[(1S)-2,2,2-triflo-1-metyletyl]benzamit phan (mg véi axit bromhydric trong thanh phin
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dung mdi & nhiét d6 cao hon nhiét d6 trong phong dé tao thanh mubi cia axit bromhydric
vl 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-
diflo-N-[(1S)-2,2,2-triflo-1-metyletylJbenzamit. Theo mdt s§ phuong 4n, qua trinh phan
Uung nay dugc thuc hién & nhiét d0 vao khoang nhiét d¢ trong phong. Theo mét sb.
phuong 4n, thanh phin dung médi bao gém isopropanol. Theo mdt sd phuong an, thanh
phin dung moi bao gém isopropanol va nudc. Theo mét sé phwong 4n, qua trinh nay
con bao gdm thém bude loc dé tich mudi ra. Theo mét sb phwong an, qua trinh nay con

bao gdm thém budc rira mubi da dugc tach ra bang metyl tert-butyl éte.

Theo mot sd phuong 4n, qué trinh ndy bao gdm budc cho hop chét 4-[3-
(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl1]-2,5-diflo-N-
[(18)-2,2,2-triflo-1-metyletyl[benzamit phan {mg véi axit sulfuric trong thanh phan
dung méi dé tao thanh mudi cta axit sulfuric va 4-[3-(xyanometyl)-3-(3',5'-dimetyl-
1H, 1 'H-4,4'-bipyrazol-1-yl)azetidin-1 -yl]-2,5 -diflo-N-[(1S)-2,2,2-triflo-1-
metyletyl]benzamit. Theo mdt s6 phuong an, qua trinh phan Gng nay dugc thuc hién &
nhiét do vao khoang nhiét d¢ trong phong. Theo mét sé phuong 4n, thanh phin dung
mdi bao gdm isopropanol. Theo mét sé phwong 4n, qua trinh nay con bao gdm thém
budc loc dé tach mudi ra. Theo mot sb phuong 4n, qua trinh phan @ng nay duge thuc
hién & nhiét d6 vao khoang 60°C. Theo mét s6 phuong an, thanh phin dung méi bao
gdm isopropanol va nuéc. Theo mot sé phwong an, qua trinh nay con bao gdm thém
bude 1am ngudi hdn hop dén nhiét d6 trong phong va bude loc dé tach mudi ra. Theo
mot s6 phuong 4n, qué trinh nay con bao gdm thém budce rira mubi da duge tach ra bang

metyl tert-butyl éte.
Phwong phdp

Céc hop chét theo sang ché 1a cac chit trc ché JAK, va phéan 16n cac hop chit
theo sang ché, 1a cac chét trc ché chon loc JAK 1. Chét trc ché chon loc JAK1 1a hop chét
ma 1"rc ché hoat tinh JAK 1 wu tién so véi cac Janus kinaza khac. Vi du nhu, cac hop chét
theo sang ché wu tién tc ché JAK1 so véi mdt hodc nhiéu trong sb JAK2, JAK3, va
TYK2. Theo mét s6 phwong an, cac hop chét irc ché JAK1 uu tién so véi JAK2 (vi dy
nhu, ¢6 ty 18 ICso JAK1/JAK2 >1). Theo mét s phuong 4n, cac hop chat cé tinh chon
loc cao hon khoang gip 10 14n d6i v6i JAK1 so v6i JAK2. Theo mdt sé phuong an, céc

hop chit c6 tinh chon loc cao hon khoang 3 14n, khoang 5 1an, khoang 10 14n, khoang
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15 14n, hodc khoang 20 14n d6i v&i JAK1 so véi JAK2 nhur duogc tinh todn béng cach do
gia tri ICso tai néng do ATP 1 mM (vi du nhu, xem Vi du A).

JAK1 dong vai trd trung tdm trong mot s6 con dudng truyén tin hiéu cta xytokin
va yéu td ting truéng ma, khi bi rbi loan didu hoa, ¢ thé din dén hozc gép phan vao
cac tinh trang bénh. Vi dy nhu, cac mirc IL-6 ting cao & bénh viém khép dang thip, 12
bénh ma trong d6 da co dé xuét 1a co cac tac dung bét lgi (Fonesca, J.E. et al.,
Autoimmunity Reviews, 8:538-42, 2009). Do céc tin hiéu IL-6, it nhit mot phan, qua
JAK1, chéng lai IL-6 mot cach truc tiép hodc gian tiép thong qua su (e ché JAK 1 dugc
ky vong la mang lai loi ich 1dm sang (Guschin, D., N., et al Embo J 14:1421, 1995;
Smolen, J. S., et al. Lancet 371:987, 2008). Ngoai ra, trong mdt s6 bénh ung thu JAK 1
bi dot bién dan dén su sinh trudng va sy sdng sot ciia té bao khdi u khoéng mong muén
c4u thanh trong co thé (Mulrlighan CG, Proc Natl Acad Sci U S A.106:9414-8, 2009;
Flex E., et al.J Exp Med. 205:751-8, 2008). Trong cdc bénh tu mién dich va cdc bénh
ung thu khéc, cdc mirc xytokin viém trong hé théng co thé ting cao ma hoat héa JAK 1
ciing c6 thé gop phén vao bénh va/hodc cac tri¢u chiing kém theo. Vi vay, cidc bénh nhan
mic cac bénh nay c6 thé c6 1o tir viéc e ché JAK 1. Céc chét trc ché chon loc cia JAK1
c6 thé c6 hiéu lyc ddng thoi tranh cac tac dung khong cén thiét va khdéng mong mudn

c6 thé xay ra do trc ché cac JAK kinaza khéc.

Céc chét (e ché chon loc cta J AK1, so véi cac JAK kinaza khéc, c6 thé ¢6 nhiéu
loi thé didu tri hon cdc chit trc ché chon loc kém hon. V& tinh chon loc d6i véi JAK2,
mdt sd xytokin va yéu tb ting truéng quan trong truyén tin hiéu thong qua JAK2 bao
gom, vi du nhu, erythropoietin (Epo) va thrombopoietin (Tpo) (Pargahas E, et al. Cell.
93:385-95, 1998). Epo 1a yéu t6 ting truémg then chdt dé san xuét cac té bao hdng clu;
do d6 thiéu tin higu phu thudc Epo c6 thé din dén 1am giam sé luvong t& bao hdng ciu
va gy bénh thiéu mau (Kaushansky K, NEJM 354:2034-45, 2006). Tpo, mdt vi du khac
vé yéu td ting truéng phu thudc JAK?2, déng vai trd trung tim trong viéc kiém soat su
tang sinh va truéng thanh ctia cac té bao nhan khéng 16 (megakaryocytes) - cac té bao
ma tir d6 san xuét ra cac tiéu huyét ciu (Kaushansky K, NEJM 354:2034-45, 2006). Nhu
vy, su truyén tin hiéu Tpo bi gidm s& lam giam sb luong té bao nhén khéng 16
(megakaryocytopenia) va lam giam tong sb tiéu huyét cau tudn hoan (giam tiéu cau).
Diéu nay c6 thé din dén hién tuong chay méau khong mong mubn va/hoic khéng thé

kiém soat. Su trc ché cac JAK khéc, nhu JAK3 va Tyk2 giam dan, cling c6 thé 1a didu
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mong doi do nhitng ngudi thiéu bién thé chirc ning clia cac kinaza nay da dugc chimg
minh 13 méc nhiéu chting bénh nhu suy giam mién dich két hop trdm trong hoac hoi
chtng globulin mién dich cao E (Minegishi, Y, et al. Immunity 25:745-55, 2006; Macchi
P, et al. Nature. 377:65-8, 1995). Vi vay chét rc ché JAK1 véi ai lyc giam dbi véi cac
JAK khac s& c6 nhiing lgi ich dang ké so véi mot chét e ché chon loc kém hon vé van
dé 1am giam céc tac dung phu c6 lién quan dén sy e ché mién dich, bénh thiéu mau va
giam tiéu cau. |

Mot khia canh khac cia sang ché mé ta cac phuong phap diéu tri bénh hoic rdi
loan lién quan dén JAK & mot dbi twong (v du nhur, bénh nhan) bang cach cip cho dbi
tugng can diéu tri mot lwong hitu hiéu diéu tri hoic lidu lugng ctia hop chét theo sang
ché hodic duoc pham chira hop chit nay. Bénh lién quan dén JAK c6 thé bao gdm bénh,
rdi loan hodc tinh trang bét ky ma truc tiép hoac gian tiép lién quan dén su biéu hién
hodc hoat tinh cia JAK, bao gém su biéu hién qua mirc va/hodc cdc mac hoat tinh bét
thuong. Bénh lién quan dén JAK ciing c6 thé bao gdm bénh, rbi loan hoic tinh trang bit
ky ma c6 thé duge ngin ngira, cai thién hodc ciru chita bing cach didu bién hoat tinh

JAK.

Cac vi du vé cac bénh lién quan dén JAK bao gbm céc bénh lién quan dén hé
mién dich bao gdm, vi du nhu, tinh trang thai ghép co quan (vi du nhuw, tinh trang thai

ghép mo va bénh manh ghép chdng lai vat chu).

Céac vi du khéc vé cac bénh lién quan dén JAK bao gf”)m cac bénh ty mién dich
nhu da xo ctng, viém khép dang thip, bénh viém khop tré em, bénh viém khép vay nén,
bénh tiéu duong typ I, bénh luput, bénh vay nén, bénh viém dudng rudt, bénh viém loét
dai trang, bénh Crohn, ching nhugc co ning, bénh than globulin mién dich, bénh viém
co tim, céc rdi loan tuyén giap tu mién, bénh phdi tic nghén man tinh (COPD), va cic
bénh khac tuong tw. Theo mot sb phwong 4n, bénh ty mién dich 12 mét loai ri loan da
béng nudc tr mién nhu bénh pemphigut thong thuong (PV) hodc bénh bullous
pemphigoid (BP) (bong nuéc dang pemphigut).

Céc vi du khac vé cac bénh lién quan dén JAK bao gdm céc tinh trang bénh di
ung nhu bénh hen, bénh di ing thyc phém, bénh viém da dang cham, viém da tiép xuc,
viém da di ing (cham di ing), va viém mili. Cac vi du khédc vé cé4c bénh lién quan dén

JAK bao gdm céc bénh do virut nhu bénh do virut Epstein Barr (EBV), bénh do virut
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viém gan B, bénh do virut viém gan C, HIV, HTLV 1, bénh do virut Varicella-Zoster
(VZV) va bénh sui mao ga do virut papilloma & nguoi (HPV).

Céc vi du khac vé bénh lién quan dén JAK bao gdm céc bénh lién quan dén thodi
hoa sun, vi du nhu, bénh viém khép gut, bénh viém khép nhiém triung hodc nhiém khuén,
bénh viém khép phan Gng, hoi chimg loan dudng giao cam phan xa, hdi ching _dau khu
vue phire tap (algodystrophy), hoi ching Tietze, viém khdp sun suon, viém xwong khép
bién dang dia phuong, bénh Mseleni, bénh Handigodu, thodi héa do dau co xo, bénh
luput ban dé hé théng, X0 cung bi, hodc bénh viém cdt séng dinh khép.

Cac vi dy khéc v€ bénh lién quan dén JAK bao gom di tat bdm sinh sun, bao gom
huy sun di truyén, loan san sun, va gia loan san sun (vi du nhu, tit tai nho, enotia, va

chung loan sinh sun xuong).

Céac vi du khac vé cac bénh hodc céc tinh trang lién quan dén JAK bao gém cac
16i loan da nhu bénh vay nén (vi du nhu, bénh da vay nén), viém da di g, ndi mén da,
kich tmg da, man cam da (vi du nhu, viém da tiép xuc hodc viém da tiép xuc di Gmg). Vi
du nhu, mét s6 chét bao gdm mot sd duge phadm khi dugc boi khu tra c6 thé dan dén
man cam da. Theo mét s6 phuong 4n, VICC dung cung lic hodc dung theo thir tu ke tiép
it nhat mot chéit trc ché JAK theo sang ché ciing vdi tac nhan gay kich ung khong mong
mudn c6 thé 13 hitu ich trong viéc diéu tri tinh trang kich ing hodc viém da khong mong
mudn nhu vdy. Theo mot s6 phuong an, rdi loan da d&qc didu tri bing cach bdi khu tr

it nhat mot chit rc ché JAK theo sang ché.

Theo céc phuong 4n khac, bénh lién quan dén JAK 1a bénh ung thu bao gbm céc
bénh dugc dic trung boi cac khdi u rin (vi du nhu, tuyén tién liét bénh ung thu, bénh
ﬁng thu than, bénh ung thu gan, bénh ung thu tuy, bénh ung thu da day, bénh ung thu
vii, bénh ung thu phéi, cac bénh ung thu thudc ving dau va ¢d, bénh ung thu tuyén giép,
u nguyén bao dém, sacom Kaposi, bénh Castleman, sacom co tron tir cung, khdi u 4c
tinh v.v), céc bénh ung thu méau (vi du nhw, u lym-phd, bénh bach ciu nhu bénh bach
cau nguyén bao lympho cép tinh (ALL), bénh bach ciu nguyén bao tiy cap tinh (AML)
hoic da u tliy), va bénh ung thu da nhu u lympho té bao T & da (CTCL) va u lympho té
bao B & da. Céc loai bénh u lympho té bao T & da (CTCLs) minh hoa bao gdm rdi loan

Sezary va u sui dang nam.
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Theo mot s6 phuong an, céc chét e ché JAK dugc mo ta & day, hoic & dang két
hop véi cac chit rc ché JAK khac, nhu cac chét duge béo céo trong Don Patent M§ s
seri 11/637,545, toan bd dugc dua vao day bang cach vién dén, c6 thé dwoc sir dung dé
diéu tri cac bénh ung thu lién quan dén tinh trang viém. Theo mot s§ phwong 4n, bénh
ung thu nay lién quan dén bénh viém duong rudt. Theo mot sb phuong an, bénh viém
dudng rudt 1a bénh Viém loét dai trang. Theo mot sb phuong an, bénh viém duodng rudt
1a bénh Crohn. Theo mét s6 phuong 4n, bénh ung thu lién ci_uan dén tinh trang viém nay
1;‘1 bénh ung thu lién quan dén bénh viém rudt két. Theo mot s6 phuong an, bénh ung thu
lién quan dén tinh trang viém nay 1a bénh ung thu rudt két hodc bénh ung thu dai truc
trang. Theo mot s phuong 4n, bénh ung thu 12 bénh ung thu da day, khéi u than kinh-
ndi tiét da day, u mé dém dudng tiéu héa (GIST), ung thu tuyén, bénh ung thu rudt non,

hozc bénh ung thu rudt thing.

Céac bénh lién quan dén JAK c6 thé con bao gbm thém cac bénh dugc dic trung
bdi s bicu hién clia: céc thé dot bién JAK2 nhu cac thé dot bién c6 it nht mot su dot
bién trong mién gia-kinaza (vi du nhie, JAK2V617F); céc thé dot bién JAK2 ¢6 it nhit
mdt sy d6t bién nim ngoai mién gia-kinaza; céc thé dot bién JAK1; cac thd dot bién
JAK3; cac thé d6t bién thu thé erythropoietin (EPOR); hoic sy biéu hién dugc khtt didu
hoa cua CRLF2.

Céc bénh lién quan dén JAK c6 thé con bao gdm thém céc rdi loan tang sinh tuy
(MPDs) nhu da hdng cau nguyén phat (PV), ting tidu cAu tién phat (ET), bénh xo hoa
tiy xuwong kém theo di san tily xwong (MMM), xo hoda tiy xuwong so khdi (PMF), bénh
bach ciu nguyén bao tuy man tinh (CML), bénh bach cdu don nhan man tinh (CMML),
hoi chung tiang bach cau ai toan (HES), bénh tuong bao hé thdng (SMCD), va céc bénh
tuong tu. Theo mot sd phuong an, rdi loan ting sinh tiy 1a bénh xo hoéa tay xuong (vi
du nhu, xo héa tity xwong so khoi (PMF) hodc bénh xo héa tiiy xuwong tién trién sau da
hdng ciu nguyén phat/ting tiéu ciu tién phét (Post-PV/ET MF)). Theo mdt sb phuong
an, r8i loan tang sinh tity 13 bénh xo héa tiy Xuong tién trién sau ting tiéu clu tién phat
(Post-ET MF). Theo mét sd phwong an, rdi loan ting sinh tuy 1a bénh xo hoa tiy xwong

tién trién sau da hong ciu nguyén phat (Post-PV MF).

Theo mot sb phuong an, cac chét (e ché JAK duge mo ta & day c6 thé con duge

str dung thém dé diéu tri hoi ching ri loan sinh tiy (MDS) & bénh nhan c6 nhu ciu can
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diéu tri. Theo mot sb phwong an, bénh nhan nay 1a phu thudc vao su truyén té bao hdng

cau.

Nhu duoc st dung & ddy, cac hdi chimg rdi loan sinh tuy dugc du dinh 1a bao
gém c4c rdi loan tao huyét di tinh va vo tinh dugc dic trung bai su tao huyét khong hiéu
qué & mot hodc nhidu dong té bao tiy chinh. Cac hoi chimg rdi loan sinh tiy 12 lién quan
dén chimg suy tity xwong, bénh giam sut té bao hdng huyét ciu ngoai vi, va khuynh
huéng tién trién thanh bénh bach ciu tay bao cép tinh (AML). Ngoai ra, c4c bt thuong
vé di truyén té bao vo tinh c6 thé dugc phat hién trohg khoang 50% cac trudng hop mic
MDS. Vao nam 1997, T4 chirc Y té Thé gi¢i (World Health Organization - WHO) két
hop véi Hoi Bénh méu (Society for Hematopathology - SH) va Hiép hdi Bénh méau Chau
Au (European Association of Hematopathology - EAHP) d& xuét céc dang phéan loai
méi d6i voi cac khdi u mau (Harris, et al., J Clin Oncol 1999;17:3835-3849; Vardiman,
et al., Blood 2002;100:2292-2302). bPbi véi MDS, WHO st dung khong chi céc tiéu
chuén hinh thai hoc tir sy phan loai coa Phép — M§ - Anh (FAB) ma con két hop cé céac
dic diém di truyén hoc, sinh hoc va 1am sang ¢6 sin dé x4c dinh cc nhém phu cia MDS
(Bennett, et al., Br J Haematol 1982;51:189-199). Vao nam 2008, su phan loai cia WHO
vé MDS (Bang 1) con duogc 1am cho tinh t& hon nhim cho phép phén nhém phu chinh
xéc va lién quan dén tién lwong v& ching loan san don dong bang cach két hop cac thong
tin khoa hoc va 1am sang méi (Vardiman, et al., Blood 2009;114:937-951; Swerdlow, et

al., WHO Classification of Tumours of Haematopoietic and Lymphoid Tissues. Xuét

ban lan tht tu. Lyon France: IARC Press; 2008:88-103; Bunning va Germing, “Cac hoi

ching rbi loan sinh tay/khéi u” & Chuong 5, Swerdlow, et al, eds. WHO Classification

of Tumours of Haematopoietic and Lymphoid Tissues. (xuit ban lan thtr tu): Lyon,
France: IARC Press;2008:88-103).

Bang 1. Phan loai cia WHO nam 2008 cho Hoi chimg réi loan sinh tiy do dot bién De

Novo
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Kiéu phan nhém phy

Thé bénh mau

Céac yéu t0 vé tiy xuong

Giam té bao dai ding.
loan san don dong

(RCUD)

Giam mdt dong duy
nhét hoic hai dong té

bao mau ngoai vi

Chung loan san > 10% cua 1

dong té bao, < 5% nguyén bao

Thi€u mau dai dang tang
nguyén hong cau sat

vong (RARS)

Bénh thiéu méu, khong

cO nguyén bao

> 15% ctia t€ bao tién than
héng cau c6 ting nguyén hong
cdu sit vong, chi chimg loan
san hong ciu, < 5% nguyén

bao

Giam té bao dai dang c6
roi loan nhiéu dong té

bao

Giam sut té bao hdng
huyét cau, < 1 x 10%/L

bach cau don nhan

Chung loan san > 10% céc té
bao & > 2 céc dong té bao tao
huyét, + 15% nguyén hong
cdu sit vong, < 5% nguyén

bao

Thi€u mau dai dang cé
tdng qua muc t€ bao non

(blast)-1 (RAEB-1)

Giam sut té bao hong
huyét cau, <2% dén
4% nguyén bao, <1 x
10%/L bach cau don

nhan

Chirng loan san don dong
hozc nhidu dong té bao,
Khong c6 té bao que Auer,

5% dén 9% nguyén bao

Thi€u mau dai dang c6
tdng qua murc t€ bao non

(blast)-2 (RAEB-2)

Giam sut té béO‘ hong
huyét cau, < 5% dén
19% nguyén bao, <1 x
10%/L bach céu don

nhén

Chung loan san don dong
hodc nhiéu dong té bao, + Té
bao que Auer, 10% dén 19%

nguyén bao

Héi ching rbi loan sinh
tay, chua dugc xép loai
- (MDS-U)

Giam sut té€ bao hdng

huyét cau

Churng loan san don dong
hodc khong c6 chiing loan san
nhung c6 di truyén hoc té bao
MDS dac trﬁng, < 5% nguyén

bao
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Kiéu phan nhom phu Thé bénh méau Céc yéu t6 v& tity xwong

' , Bénh thiéu mau, tiéu Tao hong cau don dong té
MDS lién quan dén

huyét cau binh thuong bao. Del(5q) duogce cd 1ap, <
del(5q) da co lap

hodc tiang 5% nguyén bao

Theo mdt s6 phuong 4n, hoi chimg rdi loan sinh tay 1a giam t& bao dai ding loan
san don dong (RCUD).

Theo mdt s& phwong an, hdi ching rdi loan sinh tay 1a thiu méu dai dang tang
nguyén hdng ciu sit vong (RARS).

Theo mét s6 phwong 4n, hdi ching rdi loan sinh tay 14 giam té bao dai ding co6
16i loan nhiéu dong té bao.

Theo mét sé phuong &n, hdi ching rdi loan sinh tiy 1a thiéu méu dai ding c6
tang qua mirc té bao non (blast)-1 (RAEB-1).

Theo mdt s6 phuong 4n, hdi chimg rdi loan sinh tay 1a thiéu mau dai ding c6
ting qua mirc t& bao non (blast)-2 (RAEB-2).

Theo mdt sb phuong 4n, hoi chimng rdi loan sinh tuy 1a hoi ching rdi loan sinh
tiy, chua duge xép loai (MDS-U).

Theo mot sb phuong an, hoi ching rdi loan sinh ty 12 hoi ching rdi loan sinh
tuy lién quan dén del(5q) da co lap.

Theo mot sd phuong an, hdi ching rdi loan sinh tay khang lai cac tac nhan kich
thich tao héng cau.

Sang ché con mé ta phuong phép didu tri bénh vay nén hodc cac rdi loan da khéc
bang cach ding dang bao ché khu tra chira hop chét theo sang ché.

Theo mot s phuong 4n, cac chét tc ché JAK dugc md ta & day c6 thé duoc str
dung dé diéu tri chimg ting huyét 4p dong mach phéi. |

Sang ché con md ta phuong phéap didu tri tic dung phu ngoai da cta cic duoc
phim khac bang cach sir dung hop chit theo sang ché. Vi du nhu, rit nhiéu tic nhan

duge phdm din dén cac phan ing di img khong mong mudn ma c6 thé biéu hién & dang
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phét ban dang mun trimg c4 hodc bénh viém da c6 lién quan. Céc tic nhan dugc phim
minh hoa ma c6 c4c tac dung khong mong mubn nhu vy bao gbm céc loai thube chéng
ung thu nhu gefitinib, xetuximab, erlotinib, va cac loai thubc twong ty. Céac hop chét
theo sang ché co thé duoc cép toan than hodc khu trt (vi dy nhu, tip trung vao ving lan
can bi viém da) & dang két hop v6i (vi du nhu, cung luc hoidc theo thir tu ké tiép) tac
nhan duoc phim c6 tac dung phu da lidu khong mong muén. Theo mot sb phuong an,
hop chit theo sang ché c6 thé dugc cAp khu tra cing véi mot hodc nhidu dugc phdm
khac, trong d6 cac dwoc phdm khéc khi duge boi khu tra khong c6 mit hop chét theo
sang ché dan dén viém da tiép xac, man cam do tiép xuc di g, hodc rdi loan da tuong
tu. Do d6, cac ché phim ctia sang ché bao gdm cac dang bao ché ding khu tra chira hop
chét theo séng ché va tac nhan duoc phém khac nita ma c6 thé din dén viém da, céc rdi
loan da, hodc cac tdc dung phu lién quan.

Céc bénh lién quan dén JAK khac nita bao gdm viém va cac bénh do viém. Céc
bénh do viém minh hoa bao gdm bénh sarcoid, cac bénh viém mét (vi du nhu, viém
méng mit, Viémlme‘mg mach nho, viém cing mac, bénh viém mang két, hoac bénh lién
quan), cc bénh viém cla dudng hd hap (v du nhw, dwong hd hép trén bao gdm mili va
xoang nhu viém miii hodc viém xoang hoic duong hd hép dudi bao gdm bénh viem
cubng phdi, bénh phdi tic nghén man tinh, va bénh khéc tuong ﬁ_I), bénh co do viém
nhu bénh viém co tim, va cdc bénh viém khéc. Theo mot sb phuoﬂg an, bénh viém cua
mét 14 bénh viém mi mét.

Céc chat rc ché JAK duge mé ta & day c6 thé con dugc st dung dé didu tri cac
chn thuo*ng‘thié'u mau cyc bo-tai tudi mau hodc bénh hodc tinh trang lién quan dén
truong hop viém thiéu mau cuc bd nhu dot quy hodc ngimg tim. Céc chét trc ché JAK
duoc md td & day co thé con duge st dung dé diéu tri tinh trang bénh din truyén
endotoxin (vi du nhu, cac bién ching sau khi phau thuat bic cdu hodc céc tinh trang h(f)i
doc td man tinh gbp phéan gay suy tim man tinh). C4c chét trc ché JAK duoc md ta & day
c6 thé con duoc st dung dé diéu tri ching chan an, ching suy mon, hodc mét moi nhu
1a cac ching bénh do hodc lién quan dén bénh ung thu. Céc chit tc ché JAK dugc md
ta & ddy c6 thé con duoc st dung dé didu tri ching tai hep, bénh viém cung bi, hodc
ching xo hoa. Cac chét trc ché JAK dugc md ta & ddy c6 thé con dugce st dung dé diéu
tri c4c tinh trang lién quan dén su giam oxy-huyét hoic mé té bao hinh sao nhu, vi du

nhu, vdng mac tiéu dudng, bénh ung thw, hoic thoai héa than kinh. Xem, vi du nhu,
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Dudley, A.C. et al. Biochem. J. 2005, 390(Pt 2):427-36 va Sriram, K. et al. J. Biol. Chem.
2004, 279(19):19936-47. Epub 02/03/2004, c4 hai tai li¢u nay dugc dua toan bd vao day
bang cach vién din. Cac chit trc ché JAK duge md ta & day c6 thé duoc st dung dé diéu
tri bénh Atheimer_.

Céc chét trc ché JAK duge mé ta & ddy c6 thé con duoc s dung dé diéu tri cac

bénh viém khéac nhu hoi ching dép (ing viém toan than (SIRS) va séc ‘nhiém trung.

Céc chét wrc ché JAK dugc md ta & day c6 thé-con dugce st dung dé diéu tri bénh
gat va tang kich cd tuyén tién liét do, vi du nhu, phi dai tuyén tién liét lanh tinh hoac u

X0 tién liét tuyén.

Céc bénh lién quan dén JAK khéc nita bao gdm céc bénh tiéu xuong nhu ching
loding xwong, viém xwong khép. Bénh tiéu xuong cling c6 thé 1a lién quan dén céc tinh
trang khac nhu méat can bang hormon va/hodc liéu phép hormon, bénh ty mién (vi du
nhu bénh sarcoid xwong), hogc bénh ung thu (vi du nhu u tiy). Mitc gidm cua bénh tiéu
xuong do cac chat trc ché JAK c6 thé 1a khoang 10%, khoang 20%, khoang 30%, khoang
40%, khoang 50%, khoang 60%, khoang 70%, khoang 80%, hoac khoang 90%.

Theo mét sé phuong 4n, céc chét trc ché JAK duge mo ta & day c6 thé con dugc
stt dung dé diéu tri rbi loan mat kho. Nhu dugce st dung & day, “rbi loan mét khd” nhdm
muc dich bao gdm cac trang thai bénh dugc tom tit trong mdt bo cdo chinh thirc gin
day tai Hoi thao vé bénh Kho mét (Dry Eye Workshop - DEWS), trong d6 da dinh nghia
bénh kho mit 12 “mot bénh da yéu 6 do nhiing giot ﬁudc mét va b& mit nhan ciu ma
dan dén cac triéu chung kho chiu, rbi loan thi gidc, va khong on dinh mang nudc mét
kém theo sy ton hai tiém tang c6 thé x4y ra véi bé mit nhan ciu. Bénh kho mét dugc di
kém véi su ting d6 thdm thau cia mang nudc mét va tinh trang viém bé mit nhan ciu.”
Lemp, “Pinh nghia va Phan loai Bénh Khd mit: Bao cdo cua Tiéu ban Dinh nghia va
Phan loai thuoc Hoi thao vé& Bénh kho mit qudc t&”, The Ocular Surface, 5(2), 75-92
Théng Tu, 2007, toan bd duge dua vao day béng cach vién din. Theo mdt sb phuong
an, rdi loan miat kho duge chon tir mét kho do thiéu hut lvong dich nuéc mit (ADDE)
hoic r6i loan mét khd do nudc mit bay hoi, hodc cac dang két hop thich hop cia cac
tinh trang nay. Theo mot s& phuong 4n, r6i loan mét kho 1a dang khd mét hoi chung
Sjogren (SSDE). Theo mdt sb phuong 4n, rdi loan mét khod khong phai dang kho mit
héi chiing Sjogren (NSSDE).
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Theo mot khia canh khéc nita, sang ché mé ta phuong phap diéu trj bénh viém
mang két, viém mang mach nho (bao gdm viém mang mach nho man tinh), viém mang
mach, viém vdng mac, viém thé mi, viém mang cing, viém thugng cling mac, hoic viém
mdng mét; didu tri tinh trang viém hodc dau lién quan dén ghép giac mac, LASIK (bao
mon gidc mac bing laze), cit giac mac chiét quang, hoic LASEK (got gidc mac dudi
16p biéu md bang laze); trc ché sw mét thi luc lién quan dén ghép giac mac, LASIK, cit
gidc mac chiét quang, hoic LASEK; hodc tc ché tinh trang thai ghép co quan & bénh
nhén c6 nhu ciu can diéu tri, bao gém budc ce‘ip cho bénh nhan mét lwgng hitu hiéu diéu

tri ctia hop chat theo sang ché, hodc muoi duge dung cia né.

Ngoai ra, cac hop chit theo sang ché, hoic & dang két h(jp véi cac chit trc ché
JAK khéc, nhu cac chit dugc béo céo trong Don Patent My sb seri 1 1/637,545, toan bd
duge dua vao day béng cach vién dan, co thé dugc st dung dé diéu tri rbi loan chirc

néng ho hap hodc su suy yéu lién quan dén nhiém virus, nhu bénh ciim va bénh SARS.

Theo mét sb phuong 4n, sang ché mo ta hop chit c6 Cong thirc I, mudi dugce
dung ctia n6, nhu dugc md ta theo phuong an bét ky trong sb cac phuong &n & tai liéu
nay, dé st dung trong phuong phép didu tri bénh hoic rdi loan bat ky dugc md ta & day.
Theo mdt s6 phuong 4n, sang ché md ta cach st dung hop chét c6 Cong thuc nhu duoc
md ta theo phuong 4n bt ky trong s cac phwong 4n & tai lidu nay, dé bao ché dugc

phim dung trong phuong phép didu tri bénh hodc rdi loan bét ky dugc mo ta & day.

Theo mét sb phuong 4n, sang ché mé ta hop chét c6 Cong thirc I nhu duge mé ta
& day, hoic mudi duoc dung cia n6, dé sir dung trong phuwong phép didu bién JAKI.
Theo mét s6 phurong 4n, sang ché ciing mé ta cach sir dung hop chit c6 Cong thirc I nhu
dugc mé ta & ddy, hodc mubi duge dung cta né, dé bao ché duge phidm ding trong

phuong phép diéu bién JAK1.

Nhu dugc st dung & day, thuat ngit “cho tiép xic” ding dé chi mang céc géc da

dugc chi dinh lai véi nhau trong h¢ in vitro hoac hé in vivo. Vi du nhu, “cho tiép xuc”

-JAK v&i hop chét theo sang ché bao gdm budc cip hop chit theo sang ché cho mot dbi
tugng hodc bénh nhan, nhu con ngudi, ¢ JAK, ciing nhu, vi du, dwa hop chét theo sang

ché vao trong mot mau chira ché phdm té bao hodc ché phim tinh ché chira JAK.

Nhu dugc st dung & day, thudt ngit “dbi tuong” hodc “bénh nhan,” ¢ thé duoc

st dung hoan ddi 14n nhau, ding dé chi loai dong vét bit ky, bao gdm dong vét c6 vu,

-50-



23942

t8t hon 1a chudt nhét, chudt d(‘Sng, cac loai dong vat gdm nham khac, thd, cho, meo, lgn,

bo, clru, ngua, hodc bd dong vat linh trudng, va tot nhat 1a con nguoi.

Nhu dugc st dung & ddy, cum tir “lugng hitu hiéu didu tri” dung dé chi lugng
hop chét hoat tinh hodc tic nhan dugc phdm ma biéu hién dap tng sinh hoc hodc y hoc
dang dugc tim thdy & mo, co thé, dong vat, ca thé hodc con nguodi bdi mot nha nghién
ctru, béc si thu y, dugce s hodc bac si 14m sang khac. Theo mot sb phuong an, lwvong hitu
hiéu diéu tri nay 12 khoang 5 mg dén khoang 1000 mg, hoic khoang 10 mg dén khoang
500 mg.

Nhu duge st dung & ddy, thuat ngit “diéu tri” hodc “cach diéu tri” ding dé chi
maot hodc nhidu muc dich bao gdm (1) ngdn ngira bénh; vi du nhu, ngdan ngtra bénh, tinh
trang hoic rdi loan & mot dbi tugng c6 thé d& mic phai bénh, tinh trang hodc rbi loan
nhung van chua trai qua trang théai bénh d6 hodc biéuv hién bénh ly hodc tri¢u ching cta
bénh; (2) ttc ché bénh; vi du nhu, tc ché bénh, tinh trang hodc rdi loah & mot dbi fuqng
dang trai qua hodc dang biéu hién bénh ly hodc tri¢u chiing cla bénh, tinh trang hodc rdi
loan (ttrc 13, kim ham su tién trién thém nita cta bénh ly va/hoac triéu chﬁng hoc); va
(3) cdi thién bénh; vi du nhu, cai thién bénh, tinh trang hoic rbi loan & mot dbi tugng
dang trdi qua hodc dang biéu hién bénh ly hoic triéu chimg ctia bénh, tinh trang hodc rdi
loan (twre 13, ddo nguge bénh ly va/hodc tri€u ching hoc) nhu lam gidm muac d6 nghiém

trong cua bénh.
Cdc liéu phdp két hop

Céc phuong phap duge mo ta & ddy c6 thé con bao gdm thém bude cdp mot hodc
nhiéu tac nhan tri liéu bd sung. Mt hodic nhidu tic nhan tri liéu bd sung c6 thé duge cép

cho bénh nhan ciing ltc hoic theo thir tw ké tiép.

Theo mét s& phuong 4n, phuong phap con bao gdm thém budce cép tac nhan tri
liéu bd. sung. dugc chon tur cac IMiD, chét khang IL-6, chét khang TNF-q, chét
hypometyl hoa, va chét diéu bién dap Gng sinh hoc (BRM).

Nhin chung, BRM la chit duoc san xudt tir cac sinh vat séng dé diéu tri bénh, ma
c¢6 thé mot cach ty nhién trong co thé hodc duoc diéu ché.trong phong thi nghi€ém. Cac
vidu vé cac BRM bao gém [L-2, interferon, nhiéu loai yéu td kich thich dong khéc nhau
(CSF, GM-CSF, G-CSF), cac khéang thé don dong nhu abciximab, etanercept,

infliximab, rituximab, trasturzumab, va ascorbat li€u lugng cao.
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Theo mét s6 phuong 4n, chat khang TNF-q 12 infliximab, va etanerxept.

Theo mdt sb phwong 4&n, chit hypometyl héa 1a chit @c ché ADN
metyltransferaza. Theo mot s& phuong an, chét e ché ADN metyltransferaza dugc chon

tir 5 azaxytidin va dexitabin.

Nhin chung, cac IMiD 14 & dang cac chit didu hoa mién dich. Theo mot sb
phuong &n, IMiD dugc chon tir thalidomit, lenalidomit, pomalidomit, CC-11006, va CC-
10015.

Theo mdt s6 phuong an, phuong phép con bao gdbm thém bude cp tac nhén tri
liéu bd sung duoc chon tir globulin khéang thymoxyt (té bao tuyén trc), yéu té kich thich
dong bach cau hat ctia ngudi tai td hop (G CSF), bach ciu hat - bach cdu don nhan CSF
(GM-CSF), tac nhén kich thich tao hong cau (ESA), va xyclosporin.

Theo mdt s6 phuong 4n, phuong phép con bao gdbm thém bude cip chét e ché
JAK bd sung cho bénh nhan. Theo mdt s6 phwong 4n, chét e ché JAK b sung nay la

tofacitinib hodc ruxolitinib.

Mot hoac nhiéu tic nhan dugc phém bd sung nhu, vi du nhu, cac chét hoa tri li€u,
céc chat chéng viém, steroit, cac chit trc ché mién dich, cling nhu céc cac chét uc ché
PI3K3, mTor, Ber-Abl, Flt-3, RAF va FAK kinaza nhu, vi du nhu, cac cht duge mo ta
trong Cong bd don qudc t& s6 WO 2006/056399, toan bd dwgc dwa vao diy bang cach
vién din, hodc cac chit khac c6 thé dugc sir dung & dang két hop v6i cac hop chét dugc
md ta & day dé didu tri cac bénh lién quan dén JAK, céc rbi loan hodc céc tinh trang.
Mot hozc nhiéu tac nhan duge phdm b sung c6 thé dwoc cip cho bénh nhan cing lac

hoic theo thir tu ké tiép.

Céac chét héa tri 1iéu minh hoa bao gﬁ‘)m cac chit trc ché proteosom (vi du nhu,
bortezomib), thalidomit, revlimid, va cic chit gdy hai cho ADN nhu melphalan,

doxorubixin, xyclophosphamit, vincristin, etoposit, carmustin, va céc chat tuong ty.
Steroit minh hoa bao gdm coriticosteroit nhu dexametason hodc prednison.

Céc chét trc ché Ber-Abl minh hoa bao gém céc hop chat, va cac mudi duge dung
cua no, thudc giéng va loai dugc bdc 10 trong Pon Patent My sb 5,521,184, Cong bd
don quéc té s6 WO 04/005281, va Pon Patent My sb seri 60/578,491, tht ca cac tai liéu

nay toan bd duge dua vao ddy bang cach vién dan.
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Céc chét trc ché Flt-3 phit hgp minh hoa bao gdm cac hop chat, va cac mudi dugc
dung ctia chung, nhu duge bdc 16 trong Cong bd don quéc té s6 WO 03/037347, WO
03/099771, va WO 04/046120, tit ca cAc tai liéu nay toan bd dwgc dua vao day bing

cach vién dan.

Céc chét trc ché RAF phit hop minh hoa bao gdm cac hop chét, va cac muébi duoc
dung ctia chung, nhu dugc boc 16 trong Cong bd don quéc té sé WO 00/09495 va WO

05/028444, ca hai tai liéu nay dugc dua toan bd vao ddy bang cach vién dan.

Céc chét rc ché FAK phi hgp minh hoa bao gdm cac hop chét, va cac mubi duoge
dung cua ching, nhu dugc boc 1§ trong Cong bd don qubc t& s6 WO 04/080980, WO
04/056786, WO 03/024967, WO 01/064655, WO 00/053595, va WO 01/014402, tht ca

céc tai liéu nay toan by dugc dua vao diy bang cach vién dan.

Theo mot s6 phuong 4n, mot hodc nhidu trong s6 cac hop chit theo sang ché co
thé dugc sir dung & dang két hop v6i mot hodc nhidu chit e ché kinaza khéc bao gdm
imatinib, dic biét 1a trong viéc didu tri cho cdc bénh nhan khang imatinib hodic chét ¢

ché kinaza khac.

Theo mdt sb phuong an, chét hoa tri liéu phtt hop c6 thé dugc chon tir cac chét
chéng chuyén hoa, céc chit trc ché topoisomeraza 1, chit tuong tu platin, céc taxan, cac
anthraxyclin, va cac chét trc ché EGFR, va cc dang két hop cua chung.

Theo mdt s6 phwong an, cac chét chéng chuyén hoa bao gdm capecitabin,
gemxitabin, va flouraxil (5-FU).

Theo mét-sd phuong 4n, cac taxan bao g?)rﬁ paclitaxel, Abraxane® (céc hat lién
két protein paclitaxel ding cho hdn dich tiém), va Taxotere® (docetaxel).

Theo mét s6 phuong 4n, chét tuong tu platin bao gdm oxaliplatin, xisplatin, va
carboplatin.

Theo mét sé phwong 4n, cac chét trc ché topoisomeraza 1 bao gém irinotecan va
topotecan.

Theo mot s& phwong 4n, céc anthraxyclin bao gdm ddxorubixin hodic cac dang

bao ché liposom ctia doxorubixin.
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Theo mot sd phuong 4n, chit héa tri 1liéu 1a FOLFIRINOX (5-FU, lecovorin,
irinotecan va oxaliplatin). Theo mot s6 phuong 4n, chét héa tri liéu 1a gemxitabin va

Abraxane® (c4c hat lién két protein paclitaxel ding cho hdn dich tiém).

Theo mot sé phuong 4n, mét hodic nhidu chét wc ché ‘JAK theo sang ché c6 thé
dugce st dung & dang két hop véi chét hoa tri liéu trong viéc diéu tri bénh ung thu, nhu
da u tiy, va c6 thé cai thién muc dép ung didu tri so véi mirc dap tng khi ding chit hoa
tri liéu mot minh, méa khong 1am ting thém céc tac dung ddc hai ciia thude. Céc vi du vé
tac nhan dugc phém bd sung dugc sit dung trong viéc didu tri bénh da u tay, vi du nhu,
c¢6 thé bao gdm, nhung khéng gidi han 6, melphalan, melphalan cdng vGi prednison
[MP], doxorubixin, dexametason, va Velcade (bortezomib). Cac tic nhan bd sung thém
nita dugc str dung trong viéc diéu tri bénh da u tiy bao gdm cac chét e ché Ber-Abl,
Flt-3, RAF va FAK kinaza. Céc hiéu ing cong hodc hiéu tmg ddng van 1a nhing két
qua mong doi cia viéc két hop chét trc ché JAK theo sang ché voi mot chit bd sung.
Hon nita, kha ning khang cic té bao da u tity d6i v6i céc tdc nhan nhu dexametason c6
thé hdi phuc khi didu tri bing chét tc ché JAK theo sang ché. Cac tac nhan nay c6 thé
dugc két hop voi cac hop chét theo séng ché & dang liéu lugng don hoac lién tuc, hodc
céc chit nay co thé dugc cdp cing luc hodc theo thu ty ké tiép dudi cac dang lidu lugng
riéng biét.

Theo mot s6 phwong an, corticosteroit nhur dexametason dugc c4p cho bénh nhan
& dang két hop véi it nhit mot chit e ché JAK trong d6 dexametason duogc cép theo

kiéu gian doan chir khong phai lién tuc.

Theo mot s6 phuong 4n khac nita, cac dang két hop ctia mdt hodc nhiéu chit tc
ché JAK theo sang ché véi cac tac nhan tri liéu khac c6 thé dugc cr?ip cho bénh nhan
trude khi, trong khi, va/hodc sau khi céy ghép tiy xwong hodic cdy ghép té bao gbe.

Theo mot s6 phwong 4n, tic nhan tri liéu bd sung 1a fluoxinolon axetonit
(Retisert®), hodc rimexolon (AL-2178, Vexol, Alcon).

Theo mét sé phwong 4n, tac nhan trj liéu bd sung 14 xyclosporin (Restasis®).

Theo mdt sb phuong an, tdc nhan tri liéu bo sung 1a corticosteroit. Theo mot s6
phuong 4an, corticosteroit la triamxinolon, dexametason, fluoxinolon, cortison,

prednisolon, hodc flumetholon.
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Theo mdt sé phuwong 4n, tac nhan tri liéu bd sung dugc chon tir Dehydrex™
(Holles Labs), Civamit (Opko), natri hyaluronat (Vismed, Lantibio/TRB Chemedia),
xyclosporin (ST-603, Sirion Therapeutics), ARG101(T) (testosteron, Argentis),
AGR1012(P) (Argentis), ecabet natri (Senju-Ista), gefarnat (Santen), axit 15-(s)-
hydroxyeicosatetraenoic  (15(S)-HETE), xevilemin, doxyxyclin (ALTY-0501,
Alacrity), minoxyclin, iDestrin™ (NP50301, Nascent Pharmaceuticals), xyclosporin A
(Nova22007, Novagali), oxytetraxyclin (Duramycin, MOLI1901, Lantibio), CF101
(28,3S,4R,5R)-3,4-dihydroxy-5-[6-[(3-iotphenyl)metylamino]purin-9-y1]-N-metyl-
oxolan-2-carbamyl, Can-Fite Biopharma), voclosporin (LX212 hoic LX214, Lux
Biosciences), ARG103 (Agentis), RX-10045 (ch4t twong tu resolvin tbng hop,
Resolvyx), DYN15 (Dyanmis Therapeutics), rivoglitazon (DE011, Daiichi Sanko), TB4
(RegeneRx), OPH-01 (Ophtalmis Monaco), PCS101 (Pericor Science), REV1-31
(Evolutec), Lacritin (Senju), rebamipit (Otsuka-Novartis), OT-551 (Othera), PAI-2 (Dai
hoc Pennsylvania va Dai hoc Temple), pilocarpin, tacrolimus, pimecrolimus (AMS981,
Novartis), loteprednol etabonat, rituximab, diquafosol tetranatri (INS365, Inspire),
KLS-0611 (Kissei Pharmaceuticals), dehydroepiandrosteron, anakinra, efalizumab,
mycophenolat natri, etanercept (Embrel®), hydroxycloquin, NGX267 (TorreyPines

Therapeutics), actemra, gemxitabin, oxaliplatin, L-asparaginaza, hodc thalidomit.

Theo mdt sb phuong an, tdc nhan tri liéu bd sung 13 tac nhan chéng tao mach,
chét chi van tiét axetylcholin, chit diu bién thu thé TRP-1, chét phong bé kénh canxi,
chit kich thich bai tiét dich nhéy, chét kich thich MUCI, chét ac ché calcineurin,
corticosteroit, chit chu van thu thé P2Y?2, chit chu van thu thé muscarinic, chét ttc ché
mTOR, chét tc ché JAK khac, chét tc ché Ber-Abl kinaza, chét wrc ché Flt-3 kinaza,
chét tc ché RAF kinaza, va chét (rc ché FAK kinaza nhu, vi du nhu, céc chét tc ché
dugc md ta trong Cong bd don québc té s6 WO 2006/056399, toan bd duge dwa vao day
bang cach vién din. Theo mot sb phwong 4n, tac nhan tri liéu bd sung 12 din xuét cua
tetraxyclin (vi du nhw, minoxyclin hogc doxyclin). Theo mét s6 phwong an, tic nhan tri
liéu bd sung gin két véi FKBP12.

Theo mot s& phuong 4n, tAc nhén trj liéu bd sung 14 tac nhéan alkyl hoa hodc tac
nhan tao lién két ngang ADN; tac nhan khang chét chuyén hoa/khtr metyl (vi dy nhu, 5-
flouraxil, capecitabin hodc azacitidin); liéu phap khang hormon (vi du nhu, cac chét dbi
khang thu thé hormon, cac SERM (chét diéu bién dic hiéu thu thé estrogen), hodc chét
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trc ché aromotaza); chét (rc ché nguyén phan (vi du nhu vincristin hozc paclitaxel); chét
trc ché topoisomeraza (I hodc IT) (vi du nhw mitoxantron va irinotecan); cac chét gay cai
chét cuia té bao theo chuong trinh (vi du nhu ABT-737); liéu phép axit nucleic (vi du
nhu cac antisen hodc ARNI); cac phéi tir thy thé hét nhan (vi du nhu, cdc chit chu van
va/hodc cac chit dbi khang: tat ca-trans axit retinoic hoidc bexaroten); cac chit nhim
dich biéu sinh nhu cac chit tc ché histon deaxetylaza (vi du nhu vorinostat), cac chét
hypometyl héa (vi du nhu dexitabin); cdc chét diéu hoa tinh én dinh ctia protein nhu cac
chit trc ché Hsp90, cac phan ti lién hgp hodc khtr lién hgp nhu ubiquitin va/hoidc
ubiquitin; hodc chit e ché EGFR (erlotinib).

Theo mdt s6 phwong an, (céc) tac nhan tri lidu bd sung 13 c4c loai thudc nhé mét
1am giam dau (con duoc goi 1a “nuéc mét nhan tao”), ma bao gdm, nhung khong gidi
han &, cac ché phdm chira rugu polyvinyl, hydroxypropyl metylxenluloza, glyxerin,
polyetylen glycol (vi dy nhu PEG400), hoic carboxymetyl xenluloza. Nugc mét nhan
tao c6 thé hd tro trong viéc didu tri bénh mét kho bing cach didu tiét dung tich 1am 4m
va boi tron dang bi gidm clia mang nudc mat. Theo mot sé phwong an, tac nhan tri lidu
bd sung 1a thubc tiéu nhly, nhu N-axetyl-xystein, ma c6 thé twong tic v&i céc

mucoprotein va, vi vay, lam gidm d9 nhdt clia mang nudc mat.

Theo mot sé phwong 4n, tic nhan tri lidu bd sung bao gdm thudc khéhg sinh,
thudc khang virus, thudc khang ndm, thudc gy mé, cac chét chdng viém bao gbm cac
chat chdng viém loai steroit va khong phai loai steroit, va cac chét chéng di tng. Céc vi
du vé cac loai thudc phu hop bao g@)m cac aminoglycozit nhu amikaxin, gentamyxin,
tobramyxin, streptomyxin, netilmyxin, va kanamyxin;, cac floquinolon nhu
xiprofloxaxin, norfloxaxin, ofloxaxin, trovafloxaxin, lomefloxaxin, levofloxaxin, va
enoxaxin; naphthyridin; cac sulfonafnit; polymyxin; chloramphenicol; neomyxin;
paramomyxin; colistimethat; bacitraxin; vancomyxin; céc tetraxyclin; rifampin va cac
din xudt ctia n6 (cac “rifampin”); xycloserin; céc beta-lactam; cac xephalosporin;
amphoterixin; fluconazol; fluxytosin; natamyxin; miconazol; ketoconazol;
corticosteroit; dicléfenac; flurbiprofen; ketorolac; suprofen; cromolyn; lodoxamit;

levocabastin; naphazolin; antazolin; pheniramin; hogc thudc khang sinh azalit.

Cdc dang bao ché dige pham va cdc dang liéu lvong
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Khi dugce st dung 1am dugc phdm, cac hop chét theo sang ché co thé duge cip &
dang cac ché phdm dugc. Cac ché phim nay c6 thé dugc bao ché theo cach da biét rd
trong linh vuc dugc phdm, va c6 thé duge cp theo nhidu dudng dung khac nhau, phu
thudc vao muc dich mong doi 14 diéu tri khu tri hodic toan than va vao ving cén didu tri.
Phuong thitc sit dung c6 thé 1a ding khu trt (bao gdm thdm thiu qua da, biéu bi, trong
mét va qua mang nhay niém mac bao gdm cdp qua mili, trong 4m dao va tryc trang), qua
phéi (vi du, bang cach xong hit hodc bom céc chit bot hodc céc sol khi, bao gdm céach
ding qua 6ng phun; trong khi quan hoic trong miii), dung qua duong ubng hoic dudng
ngoai ti€u hoa. Phuong thitrc dung ngoai duong ti€u hoa bao gbm dl‘mg'trong tinh mach,
trong dong mach, dudi da, trong phic mac, trong co hodc tiém hoac truyén; hodc trong
s, vi dy, ding trong tiy mac hoic trong tdm théat. Phuong thirc ding ngoai dudng ti€u
héa co thé 1a & dang liéu bolus duy nhét, hodc c6 thé, vi du, b%lng bom truyén dich lién
tuc. Cac ché phidm dugc va cac dang bao ché d& dung khu tra ¢6 thé bao gdm céc miéng
dén, céc loai thudc md, céac loai nudce rira, cac loai kem bdi, céc loai gel, cac loai thudc
nhé giot, cac loai thudc dan, cac loai thude phun, cac loai thube dang 1éng va céac loai
thubc dang bot. Cac chat mang dugc phim thong thudng, cac chét nén dang nudc, dang
bdt hodc dang déu, cac chit lam dic va chét twong tu c6 thé 13 cin thiét hoic mong

muon.

Sang ché ciing bao gdm cac ché phdm dugce ma chira, dudi dang hoat cht, hop
chét theo sang ché hodc mubi duge dung cuia no, két hop véi mot hodc nhiéu chét mang
dugc dung (céac t4 dugc). Theo mot sé phuong 4n, ché phdm nay thich hop dé ding khu
tri. Trong qua trinh bao ché cac ché phim theo sang ché, hoat chét nay thuong duogc
tron véi ta duge, duge pha véi ta duge hoic dugc chira trong mot cht mang & dang, vi
du, vién nang, bao nho, goi giéy, hodc loai vat chtra khac. Khi dung ta dugc lém chét
hoa tan, thi ti dugc nay c6 thé 13 chit ran, chit ban rin, hoic chét 1ong, ma hoat dong
v&i vai tro 1a chét dan thude, chét mang hoic moi trudng cho hoat chét nay. Vi vdy, cac
ché phém nay cé thé 1a & dang céc vién nén, vién tron, dang bot, vién ngdm, cac bao
nhd, vién con nhong, con ngot, hdn dich, nhil dich, dung dich, siro, thudc phun (& dang
rin hodc trong mdi trudng 16ng), cac loai thubc m& chua, vi du, tdi da 10% theo khéi
lwong cia hop chét hoat tinh, cic vién nang gelatin dang mém va cimng, cac loai thude

dan, cac dung dich tiém vo trung, va cac loai thude dang bt dong gbi vo trung.
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Khi diéu ché mot dang bao ché, hop chit hoat tinh nay c6 thé dugc nghién dé dat
c& c4c hat thich hop truéc khi két hop vé6i cac thanh phin khac. Néu hop chét hoat tinh
vé co ban 1a khong hoa tan duogc, thi c6 thé nghién hop chét nay dén khi dat c¢& hat nhé
hon 200 mesh. Néu hop chét hoat tinh v& co ban 1a tan dugc trong nudc, thi ¢ hat ¢6
thé dugc didu chinh bing cach nghién dé dat dugc do phan bd v& co ban 1a ddng nhét

trong dang bao ché, vi du khoang 40 mesh.

Céc hop chét theo sang ché co6 thé dugc nghién bang cach st dung cac quy trinh
nghién da biét nhu nghién w6t dé dat duge co hat thich hgp cho dang bao ché vién nén
va cho cac dang bao ché khac. Cac dang ché phim dwoc phan chia min (hat nand) tir cac
hop cht theo sang ché c6 thé dugc bao ché boi cac qua trinh da biét trong linh vuc k§
thuét nay, vi du, xem Cong b Pon qudc t& s6 WO 2002/000196.

Mot sb vi du vé céc ta duge thich hop bao gém lactoza, dextroza, sucroza,
sorbitol, manitol, tinh bdt, nhua cdy keo, canxi phosphat, cidc anginat, nhya tragacan,
gelatin, canxi silicat, xenluloza vi tinh thé, polyvinylpyrolydon, xenluloza, nuéc, Sir0,
va metyi xenluloza. Céc dang bao ché nay c6 thé con bao gém: cac chit bdi tron nhu 13
bot tan, magié stearat, va diu khoang; cac chit thAm wét; cac chit nhii héa va cac chét
huyén phi; cac chit bao quan nhu 1 cic chét metyl- va propylhydroxy-benzoat; cac
chét tao ngot; va cac chit tao hirong vi. Cac ché phim theo sang ché c6 thé duoc bao
ché dé mang lai kha ning phéng thich nhanh, phong thich kéo dai hodc phong thich
cham hoat chét nay sau khi cdp cho bénh nhéan bang cach sir dung cé4c quy trinh da biét
trong linh vuc k¥ thudt nay.

Theo mét s6 phuong an, ché phim duoc bao gbm xenluloza vi tinh thé d4 silic
hoa (silicified microcrystalline cellulose - SMCC) va it nhat mét hop chit duge md ta
trong tai liéu nay, hodc mudi duoc dung cta néd. Theo mot sb phuong an, xenluloza vi
tinh thé da silic hoa nay bao gdm khoang 98% xenluloza vi tinh thé va khoang 2% silic
dioxit khdi lwgng/khbi luong.

Theo mét sé phwong an, ché phdm 14 loai ché pham phéng thich kéo dai bao gdm
it nh4t mot hop chat duge mé ta trong tai lidu nay, hodc muéi duoc dung cla no, va it
nhit mot chit mang dugc dung. Theo mét sb phurong an, ché phim bao gdm it nhat mot
hop chét dugec mo ta trong tai li€¢u nay, hodc mudi dugc dung ctia nd, va itlnhét mot

thanh phan duoc chon tlr xenluloza vi tinh thé, lactoza monohydrat, hydroxypropyl

-58-



23942

metylxenluloza, va polyetylen oxit. Theo mot s& phuong 4n, ché phdm nay bao gdm it
nhit mot hop chit dugec mo ta trong tai li€u nay, hodc mudi duogc dung cda no, va
xenluloza vi tinh thé, lactoza monohydrat, va hydroxypropyl metylxenluloza. Theo mot
s& phuong an, ché phdm bao gdm it nhit mot hop chét dugc mod ta trong tai lidu nay,
hodc mubi dugc dung clia nod, va xenluloza vi tinh thé, lactoza monohydrat, va
polyetylen oxit. Theo mdt sb phuong 4n, ché phém con bao gdbm magié stearat hoic silic
dioxit. Theo mét sé phuong an, xenluloza vi tinh thé nay la Avicel PH102™, Theo mot
s6 phuong 4n, lactoza monohydrat 13 Fast-flo 316™. Theo mot s phuong 4n,
hydroxypropyl metylxenluloza 1a hydroxypropyl metylxenluloza 2208 K4M (vi du,
Methocel K4 M Premier™) va/hodc hydroxypropyl metylxenluloza 2208 K100LV (vi
du, Methocel KOOL V™). Theo mdt sd phwong 4n, polyetylen oxit 1a polyetylen oxit
WSR 1105 (vi dy, Polyox WSR 1105™),

Theo mot s6 phuong 4n, qua trinh tao vién am dugc st dung dé san xuat ché
pham nay. Theo mdt so phuong 4n, qua trinh tao vién khé dugc sitr dung d€ san xuat ché

phim nay.

Nhitng ché phidm nay co thé dugc bao ché duéi dang lidu lugng don vi, mbi lidu
lwong chira tir khoang 1 dén khoang 1000 mg, tir khoang 1 mg dén khoang 100 mg, tir
1 mg dén khoang 50 mg, va tir khoang 1 mg t&i 10 mg hoat chat. Tét hon 13, lidu lvong
tir khoang 1 mg dén khoang 50 mg hoic khoang 1 mg dén khoang 10 mg hoat chit. Theo
mot sb phuong an, mdi lidu luong bao gdm khoang 10 mg hoat chit. Theo mdt sb
phwong 4n, mdi liéu lugng bao gdm khoang 50 mg hoat chét. Theo mot sb phuong én,
mdi lidu lugng bao gébm khoang 25 mg hoat chit. Thuét ngit "cac dang liéu lugng don
vi" ding dé chi cac don vi vat Iy roi rac thich hop dung 1am céc lidu don nhit cho céc
dbi twong 1a con ngudi va cc loai dong vat c6 via khac, mdi don vi chira mot lugng dinh
trude hop chét hoat tinh d3 dugc tinh dé mang lai hiéu qua tri liéu mong mubn, két hop

véi mot loai ta dugce thich hop.

Theo mot s& phwong 4n, cac ché pham nay bao gbém tir khoang 1 dén khoang
1000 mg, tlr khoang 1 mg dén khoang 100 mg, tir 1 mg dén khoang 50 mg, va tir khoang
1 mg t6i 10 mg hoat chét. Tt hon néu, cac ché phadm nay bao gém tir khoang 1 mg dén
khoang 50 mg hoic khoang 1 mg dén khoang 10 mg hoat chét. Mot ngudi trinh do trung

binh trong linh vuc k§ thuét nay s& danh gia dugc ring cac hop chit hoic cac ché phdm
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chira khoang 1 mg dén khoang 10 mg, khoang 1 mg dén khoang 20 mg, khoang 1 mg
dén khoang 25 mg, khoang 1 mg dén khoang 50 mg hoat chét.

Hop chét hoat tinh nay c6 thé hiéu qua trén mot khoang liéu lwong rong va thong
thudong dugce dung véi lugng hitu hiéu dugc 1y. Tuy nhién, cin phai hiéu ring lwong hop
chat thue té duge ding théng thudong s& duge xac dinh bdi bac sy, theo céc truong hop
lién quan, bao gdm tinh trang can diéu tri, duong dung thubc duogc chon, hop chét thuc
té dugc dung, tudi tac, thé trong, va dap tmg cua tirng bénh nhén, tinh nghiém trong cla

cac triéu ching ¢ bénh nhén, va yéu to tuong tu.

Dé bao ché cac ché phdm dang rin nhu cac vién nén, hoat chit chinh dugc tron
v6i th duge dé tao thanh ché phim bao ché so bd dang rin chira hén hop ddng nhit cia
hop chét theo séng ché. Khi dé cap dén cac ché phdm bao ché so bd nay & dang dong
nhét, hoat chét thuong dugc phan tan déu khip ché phdm dé ché phdm c6 thé dugc phan
chia d& dang thanh céc dang lidu lugng don vi hiéu qua nhu nhau nhu vién nén, vién
tron va vién nang. Sau d6, ché phdm bao ché so bo dang rin nay dugc chia thanh céac
dang liéu lugng don vi ciia dang ché phém duoc mo ta 6 trén chira tlr, vi dy, khoang 0,1

dén khoang 1000 mg hoat chit theo sang ché.

Céac dang vién nén hodc vién tron theo sang ché ¢ thé duogc bao hoic theo cach
khéc dugc tron dé tao thanh dang lidu lugng dem lai 1¢i ich tac dung kéo dai. Vi dy, vién
nén hodc vién tron c6 thé bao gdm thanh phan lidu lvong bén trong va liéu luong bén
ngoéi, thanh phan liu lugng bén ngoai & dang vo bao toan bd thanh phan lidu lugng
bén trong. Hai thanh phan nay c¢6 thé dugc phén tach boi 16p rudt dung dé chéng lai sy
phan i trong da day va cho phép thanh phan liéu lugng bén trong di qua nguyén ven
vao trong té4 trang hodc dé lam cham qué trinh phong thich thubc. Nhiéu loai vat lidu
khac nhau c6 thé dugc sir dung cho céc 16p rudt hodc cac 16p vo boc nhu vay, cac vat
liéu nay bao gdm mdt s6 axit polyme va cac hdn hop cila cic axit polyme véi céc vat

liéu nhu nhya canh kién, rugu xetyl, va xenluloza axetat.

Céac ché phim dang 16ng trong d6 cac hop chit va cac ché phidm theo sang ché
c6 thé duogc ding két hop qua dudng udng hoic dudng tiém bao gém céc dung dich
nudc, cac dang sird ¢ huong vi thich hop, céc hdn dich dang nudc hodc dau, va céac nhii
dich dugc tao huong cung véi céc loai dau thuc phém nhu dau hat bong, dau vung, dau

dira, hodc du lac, cling nhu con ngot va cac chat dan dugc pham tuwong tu.
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Céc ché pham dung dé& x6ng hit hoic bom bao gdm céc dang dung dich va cac
hén dich trong céc dung méi hitu co hoic nuéc, duge dung, hodc cac hdn hop ciia ching,
va céac loai ché phém dang bot. Cac ché phém dang léng hodc ran c6 thé chtra céc ta
dugce duge dung thich hop nhu dugc md ta & trén. Theo mét sd phuong 4an, nhitng ché
phdm nay dugc ding qua duong udng hodic duong hd hip qua mii mang lai tdc dung
khu tri hogc toan than. Cac ché pham c6 thé dugc phun bang cach dung cac khi tro. Cac
dung dich dugc phun cé thé duoc hit truc tiép tir dung cu tao khi dung hodc dung cu tao
khi dung c6 thé dugc gén vao nit gac cia mat na, hodc may thé ap luc cudng birc gian
doan. Céc ché phém dang dung dich, hdn dich, hodc dang bot c6 thé dugc dung qua
duong uéng hodc qua duong mili tr cdc dung cu cung cép dang bao ché theo céach thich
hop.

Céc dang bao ché dung khu trt c¢6 thé bao gdm mot hodc nhiéu chét mang thong
thuong. Theo mét sé phuong an, chc loai thubc m& ¢6 thé chira nude va mot hodc nhidu
chit mang ky nudc duoc chon tir, vi du, paraﬂn dang lc’)n'g,‘ éte polyoxyetylen alkyl,
propylen glycol, vazolin tring, va cac chat trong tw. Cac ché phim chit mang trong céc
loai kem bdi c6 thé 1a trén co s& nude két hop véi glyxerin va mot hodc nhiéu thanh
phan khéc, vi du glyxerinmonostéarat, PEG-glyxériﬁmonostearat va cbn xetylstearyl.
Céc loai gel c6 thé dugc bao ché bing cach sir dung rugu isopropyl va nuée, két hop
theo cdch phit hop véi cac thanh phan khéc nhu, vi du, glyxerin, hydroxyetyl xenluloza,
va céc chét trong ty. Theo mot sb phuong an, cac dang bao ché ding khu tra chua it
nhit khoang 0,1, it nhat khoang 0,25, it nhat khoang 0,5, it nhit khoang 1, it nhit khoang
2, hodc it nhit khoang 5% theo khéi lwong hop chét theo sang ché. Cac dang bao ché
dung khu tra nay c6 thé duoc déng goi phit hop trong céc dang 6ng loai, vi dy, 100 g
ma tiy v duge kém theo céc chi dan st dung dé diéu tri dang biéu hién chon loc, vi du,

bénh vay nén hoic tinh trang da khac.

| Luong hop chét hodc ché phém ducjc cép cho mot bénh nhan s& rat khac nhau
phu thudc vao loai ché phdm nao dang dugc dung, muc dich cuia viéc vdimg thubc, nhu
muc diéh phong bénh hodc tri ligu, tiﬁh trang ciia bénh nhéan, phuong thirc dung thuée,
va cac yéu té twong tu. Trong céc &ng dung diéu tri, cac ché phéfn c6 thé dwoc cip cho
bénh nhan d3 méic bénh véi mot lugng du dé ctru chira hodc it nhét 13 ngan chan mot
phin cac ddu hidu bénh va céc bién ching ciia bénh. Cac lidu ding hiru hiéu s& phu

thudc vao tinh trang bénh duge didu trj cling nhu qua danh gia cua thay thudc diéu tri
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phu thude vao céac yéu t6 nhu tinh nghiém trong ctia bénh, tudi tac, thé trong va tinh

trang tdng thé ciia bénh nhan, va cac yéu td tuong tu.

Céac ché phém dugc cép cho mét bénh nhén c6 thé & céac dang dugc phim dugc
md ta & trén. Nhimng ché phim nay c6 thé dugc vo tring boi cac k¥ thuat vo tring thong
thuong, hodc co thé dugc loc vo trung. Céac dung dich nudc ¢c6 thé dugc dong gbi dé st
dung nhu, hodc dugc 1am dong kho, ché phim dong khd duoc két hop véi chit mang
chira nuéc vo trung trude khi sir dung. DO pH cuia cac ché phdm chtra hop chét theo sang
ché thong thuong s& ndm trong khoang 3 dén 11, tt hon latur 5 dén 9 va tot nhit [a tir 7
dén 8. Can phai hiéu rang viéc su dung céc ta duoc, cac chét mang, hoic cac chit dn

dinh néu trén s€ mang lai dang bao ché 1a cdc muoi duge pham.

Liéu lugng didu trj cta hop chét theo sang ché c6 thé khac nhau theo, vi du, cach
stt dung cu thé d6i voi muc dich diéu tri, phuong thitrc st dung hop chét, strc khoe va
tinh trang ctia bénh nhan, va danh gia cia bac sy ké don. Ty 1€ va néng do cua hop chét
theo sang ché trong duoc phdm c6 thé khac nhau phu thudc vao mot s yéu t6 bao gdbm
lidu lugng, cac dic tinh héa hoc (vi dy, tinh ky nuéc), va duong ding thudc. Vi dy, cac
hop chét theo sang ché c6 thé duoc cung cip trong dung dich dém sinh 1y dang nudc
chira khoang 0,1 dén khoang 10% khdi luong/thé tich hop chét d& dung ngoai dwong
tiéu hoa. Mot sé khoang lidu lwong théng thudng 14 tir khoang 1 pg/kg dén khoang 1
g/kg thé trong trén mot ngay. Theo mot sd phuong 4n, khoang liéu lugng 1a tir khoang
0,01 mg/kg dén khoang 100 mg/kg thé trong trén mot ngay. Lidu lugng c¢6 thé phu thude
vao cac bién sb nhu kiéu va mirc do tién trién bénh hoic rdi loan, tinh trang stc khoe
téng thé cua timg bénh nhan, hiéu qua sinh hoc trong tng ctia hop chéit dugc chon, dang
bao ché cua ta duoc, va duong dung thude. Cac liéu ding hitu hiéu c6 thé dugc suy ra
tir cac dudng cong dap tng liéu bit ngudn tir cac hé in vitro hogic cac hé thir nghiém mo
hinh dong vat.

Céc hgp chét theo sang ché ¢ thé con bao gdm maot hoic nhiéu tac nhan duoc
phém bd sung nhu chét héa tri liéu, steroit, hop chét khéng viém, hodc chét vc ché mién
dich, céc vi du v& cac chét nay da dugc liét ké & phﬁn trén.

Theo mét sb phurong 4n, hop chét, hosic mudi duge dung ctia né, duge ding lam
ché phdm nhan khoa. Do d6, theo mot s6 phuong an, cac phuong phap bao gdm viéc sir

dung hop chét, hodc mudi dugc dung cia né, va chét mang dung dugc cho mét. Theo
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mdt sb phuong 4n, ché phdm nhan khoa 13 ché phim dang 1ong, ché phim dang bén rén,

ché pham dang tra, mang bao phim, cac vi hat hodc c4c hat nand.

Theo mét sé phuong 4n, ché phidm nhan khoa 1a ché pham dang 16ng. Theo mdt
s6 phuong 4n, ché phdm nhan khoa 1a ché pham dang ban rin. Theo mot sb phuong an,
ché phdm nhan khoa 1a mot ché phdm dung khu tri. Céc ché phdm dung khu tra bao
gdm, nhung khong giéi han & cac ché phim dang 16ng va ban rin. Theo mot s6 phuong
an, ché phdm nhan khoa 1 ché phim dung khu trd. Theo mot sb phwong 4n, ché phim
dung khu tra bao gém dung dich nudc, hén dich chtra nude, thubec md hodc gel. Theo
mdt s6 phwong 4n, ché phdm nhan khoa dugc dung khu trti & phia trudc cia mét, dudi
mi mét trén, trén mi mét dudi va trong tai cung. Theo mot s6 phwong 4n, ché phdm nhan
khoa dugc vo tring. Qua trinh v tring ¢ thé duoc thuc hién béi cac k¥ thuét da biét
nhu phuong phap loc vo trung dung dich hodc phuong phép gia nhiét dung dich trong
6ng ampun ding ngeiy. Céc ché phdm nhén khoa theo sérig ché c6 thé con bao gbm thém
céc t4 dugc thich hop dé bao ché cac dang bao ché ding cho mét. Céc vi du vé cac t4
dugc nay 1a cac chit bao quan, cac chéit dém, cac chit tao chelat, cac chit chéng oXxy
hoéa va cac mubi diéu hoa ap suét thim thiu.

Khi dugc st dung trong tai li¢u nay, thuét ngit “chit mang dung dwgc cho mét”
ding dé chi vat liéu bat ky c¢6 thé chia va phong thich ché phdm, hodc mubi dugc dung
clia né, va pht hop ding cho mét. Theo mét sé phuong an, chét mang dung dugc cho
mét nay khong chi 12 nu6c hoic dung dich hogic huyén phu chira nudce, ma con bao g6m
céc loai ddu nhu céc loai ding dé bao ché thubc m& va cac chit nén polyrhe nhu dugc
sit dung trong cac loai thudc tra méit. Theo mot sb phuoﬁg &n, ché phdm c6 thé 1a hdn
dich chira nu6c chtra hop chét na‘ly,l hozic mudi dugc ‘d'ung clia no. Céac ché phém nhén
khoa dang 16ng, bao gdm ca cac loai thubc m& va cac hdn dich, c6 thé c6 do nhét thich
hop ddi voi duong ding thude chon loc. Theo mot sb phuong an, ché phdm nhén khoa

¢6 d6 nhét ndm trong khoang tir khoang 1000 dén khoéng 30000 xentipoaso.

' Theo mét s6 phuong an, cac ché phdm nhan khoa c6 thé con bao gbébm mot hodc

nhiéu hop chét hoat tinh bé mit, céc ta dugc, cac cht dém, céac chat chéng oxy hoa, cac

chét diéu hoa trwong luc, cac chit bao quan (vi du, EDTA, BAK (benzalkoni clorua),

natri c.lorit, natri perborat, polyquard-1), cac chét 1am dic hodc cac chat didu chinh dd

nhét (vi du, carboxymetyl xenluloza, hydroxymetyl xenluloza, rugu polyvinyl,

polyetylen glycol, glycol 400, propylen glycol hydroxymetyl xenluloza, hydroxpropyl-
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guar, axit hyaluronic, va hydroxypropyl xenluloza) va chat twong tw. Cac chit phu gia
trong dang bao ché nay c6 thé bao gdm, nhung khong gidi han &, natri clorua, natri
bicarbonat, axit sorbic, metyl paraben, propyl paraben, clohexidin, dau castor, va natri

perborat.

Cac ché phém nhan khoa dang nuéc (dung dich hodc céc hdn dich) nhin chung
khong chira cac thanh phan gy hai v& mit sinh ly ho#ic gy hai cho mat. Theo mot sb
phuong an, nuéc tinh khiét hoic nudce khtr ion dugc st duﬁg trong ché phim. D6 pH c6
thé dugc diéu chinh bing cach bd sung céc axit, bazo hodc chit dm diéu chinh pH dung
dugc trong sinh ly hoc va nhan khoa nim trong khoang tir khoang 5,0 dén 8,5. Céc vi
du vé cac axit ding dugc cho mét bao gém axit axetic, boric, xitric, lactic, phosphoric,
clohydric, va céc axit twong tu, va cac vi du v& cac bazo dung duoc cho mét bao gém
natri hydroxit, natri phosphat, natri borat, natri Xitrat, natri axetat, natri lactat,
trometamin, trishydroxymetylamino-metan, va cac bazo twong tu. Cac mubi va céc chit
dém bao gdm xitrat/dextroza, natri bicarbonat, amoni clorua va cc hén hop cua céc axit

va bazo néu trén.

Theo mét s6 phwong 4n, cic phuong phap bao gdm bude tao hoic cung cép dang
bao ché phong thich chdm chira téac nhan tri lidu tiép xtc voi bé mit ngoai cia mét. Dang
bao ché phong thich cham dung dé chi ngudn tac nhan tri liéu ma khong bi loai bo nhanh
chéng béi nude mét hodc cac co ché lam sach mét khac. Diéu nay cho phép tac nhan tri
lidu v6i cac ndng do cao dugc kéo dai va duy tri dugc c6 mit trong dich 10ng trén bé
mit ngoai ctia mét véi mot 1an ding duy nhét. Khong bi rang budc béi ly thuyét bat ky,
qué trinh hép thu va thim thdu dugc cho 12 c6 thé phu thudc vao ca néng do thube hoa
tan va khoang thoi gian tiép xtic cia mé bén ngoai véi thude chira dich 1ong. Khi thube
bi loai bo béng cach lam sach dich 1éng trong mét va/hodc qué trinh hép thu trong mo
mit, thi cAn cung cip thém nhiéu thudc hon vao dich 1éng & mét dugc bd sung, vi du
duoc hoa tan, tir dang bao ché phéng thich chdm nay. Do d6, viéc st dung dang bao ché
phéng thich cham c6 thé tao diéu kién dé& dang hon cho viéc tai nap cia mé mit dbi voi
nhiéu tac nhan tri liéu khong hoa tan. Theo mdt s phwong 4n, dang bao ché phong thich
chim nay c6 thé duy tri trong tbi da tdm gior trd 1én. Theo mot sb phuong an, céc dang
bao ché phong thich chidm nhén khoa bao gdm, nhung khéng gi6i han &, cac hdn dich

polyme trong nudc, thudec md, va cac thudc tra dang rén.
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Theo mdt sé phuong an, ché phdm nhan khoa 1a mot thubc md hogic gel. Theo
mdt sb phuong an, ché phim nhan khoa 14 chat dan thudc trén co s& du. Theo mot sb
phuong 4n, ché phdm bao gdbm dau mo hodc bazo lanolin ma duge bd sung hoat chit
vao d6, thong thuong 12 0,1 dén 2%, va céc ta dugc. Cac bazo thong thudng c6 thé bao
gdm, nhung khéng giéi han &, diu khoang, m& khoang va cac dang két hop cua chung.

Theo mdt sb phuong an, thuoc m& dugc tra vao dudi dang mot dai nho trén mi mét duéi.

Theo mdt s phuong an, ché phdm nhan khoa 14 thudc tra mét. Theo mot sb
phuong an, thudc tra mét tro vé mit sinh hoc, xép, ¢6 thé &n mon sinh hoe, ¢6 tinh nhgt
dan hdi, on dinh vé6i su vo tring sau khi tiép xUc vdi cac tac nhan tri liéu, chéng lai cac
truong hop 1ay nhidm do vi khudn c6 trong khong khi, ¢6 thé dn mon sinh hoc, tuong
thich vé& mat sinh hoc, va/hodic ¢6 tinh nhét dan hoi. Theo mot sb phuong én, thuc tra
bao gdbm chét nén ding dwgc cho mét, vi du, chit nén polyme. Chit nén nay dién hinh
12 polyme va nhin chung tc nhan trj liéu dugc phan tan trong d6 hoic dugc lién két voi
chét nén polyme. Theo m6t s6 phuong an, tac nhan tri liéu c6 thé dugc phong thich cham
ra khoi chat nén thong qua qua trinh hoa tan hodc qua trinh thity phan lién két ddng hoa
tri. Theo mot sé phuong 4n, chét polyme 14 c6 tinh &n mon sinh hoc (hoda tan duogc) va
ty 18 hoa tan ctia n6 c6 thé kiém soat tdc d6 phong thich tac nhan tri liéu phan tan trong
d6. Theo mot phwong an khac, chat nén polyme 13 polyme phan huy sinh hoc ma phéan
htyy nhu 1 bang qué trinh thuy phan dé nho d6 phéng thich tac nhén tri liéu dugc gin
két vao d6 hodc duoc phan tan trong d6. Theo cac phuong an khac, chét nén va tac nhan
trj liéu c6 thé dugc bao pht béi mot 16p vé polyme bd sung dé kiém soat thém sy phong
thich ché phdm. Theo mdt s6 phuong 4n, thudc tra bao gdm polyme phan hily sinh hoc
nhu polycaprolacton (PCL), copolyme etylen/vinyl axetat (EVA), polyalkyl
xyanoacrylat, polyuretan, nylon, hodc poly (dl-lactit-co-glycolit) (PLGA), hoic
copolyme cila chat bit ky trong s& cac chit néu trén. Theo mdt s6 phwong 4n, tic nhan
trj liéu duoc phéan tan trong vat liéu nén hodc duoc phan tan trong ché phdm monome
duoc st dung dé tao vat licu nén trude qua trinh polyme héa. Theo mdt sb phuong an,
lugng tac nhan tri 1liéu 1a tir khoang 0,1 dén khoang 50%, hodc tir khoang 2 dén khoang
20%. Theo cac phuong an khac nita, chat nén polyme c6 tinh phan hily sinh hoc hozic
dn mon sinh hoc dugc st dung do do thudc tra st dung khong bj loai bo. Khi polyme bi
phén huy sinh hoc va dn mon sinh hoc dugce phan rd hodc hoa tan, tac nhén tri liéu dugc

phong thich.
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Theo céc phuong 4n khéc nita, thude tra mét bao gdm polyme, bao gdm, nhung
khong gidi han 6, cdc polyme dugc md ta trong tai liéu cia Wagh, et al., “Polymers used
in ocular dosage form and drug delivery systems”, Asian J. Pharm., cac trang 12-17
(Thang 01/2008), dugc dua vao ddy toan bd bing cach vién din. Theo mdt sb phuong
an, thubc tra mat bao gdm polyme dugc chon tir polyvinylpyrolydon (PVP), acrylat hoic
metacrylat polyme hodc copolyme (vi dy, ho céc polyme Eudragit® tir hAng Rohm hoiic
Degussa), hydroxymetyl xenluloza, axit polyacrylic, cdc dendrime poly(amidoamin),
poly(dimetyl  siloxan), polyetylen oxit, poly(lactit-co-glycolit),  poly(2-
hydroxyetylmetacrylat), poly(rugu vinyl), hodc poly(propylen fumarat). Theo mot sb
phuong an, thudc tra mit bao gdm Gelfoam® R. Theo mot sb phuong 4n, thudc tra mét

1a axit polyacrylic trong thé lién hop xystein-450 kDa.

Theo mot s& phwong 4n, ché phdm nhan khoa 13 & dang mang nhan khoa. Cac
polyme thich hgp cho cdc mang nay bao gbm, nhung khong giéi han &, céc‘polymér
dugce mo ta trong tai li€u cia Wagh, et al. (ibid), Theo mcf)t‘ s6 phuong 4n, mang nay la
mot thau kinh tiép xtic mém, nhu 13 mang duge lam tir cac copolyme cua N,N-

dietylacrylamitlva‘l axit metacrylic dugc lién két chéo vé6i etylenglycol dimetacrylat.

Theo mdt sé phwong 4an, ché phdm nhan khoa bao gbm cac hat vi ciu hodc cac
hat nand. Theo mot sd phwong an, cac hat vi cdu nay bao gbm gelatin. Theo mot sb
phuong 4n, cac hat vi cau nay dugc tiém vao phin sau cua mit, trong khong gian cia
mang mach, trong ciing mac, trong mit hogc dudi vong mac. Theo mot sd phuong 4n,
céc hat vi cdu nay hogc cac hat nand chira polyme bao gdm, nhung khong giéi han &,
cac loai hat dugc mo ta trong tai liéu cia Wagh, et al. (ibid), dugc dua vao day toan bd
bang cach vién din. Theo mét s& phuong an, polyme 13 chitosan, axit polycarboxylic
nhu axit polyacrylic, cac hat albumin, cac este cta axit hyaluronic, cac axit polyitaconic,
poly(butyl)xyanoacrylat, polycaprolacton, poly(isobutyl)caprolacton, poly(axit lactic-
co-axit glycolic), hoic poly(axit lactic). Theo mdt sé phuong an, cac hat vi ciu hodc céc
hat nan6 nay bao gdm cac hat lipit rén.

Theo mét sé phwong an, ché phdm nhan khoa bao gérri mot loai nhya trao ddi
ion. Theo mot sb phuong an, nhya trao d(‘)iv ion nady 1a zeolit vO co hodc nhua hiru co
nhan tao. Theo mot sb phuong an, nhya trao ddi ion nay bao gém, nhung khong gidi

han &, nhitng loai dugc mo ta trong tai liéu cia Wagh, et al. (ibid), dugc dua vao day
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toan bo bang cach vién dan. Theo mot sd phuong an, nhya trao d6i ion nay la axit

polyacrylic trung hoa mot phan.

Theo mot _sé phuong 4n, ché phdm nhan khoa 14 & dang hdn dich polyme trong
nudc. Theo mot sd phuong 4n, tac nhén tri liéu hodc chét tao huyén phi polyme trong
mdi trudng chira nude. Theo mdt sé phwong 4n, céc hdn dich polyme trong nudce nay cod
thé duoc bao ché dé chung c6 thé duy tri d6 nhét tuong tu hoic gin nhu tuong tu do
nhét trong mét ma chiing da c6 trude khi dua vao mét. Theo mot sb phuong an, cac hdn
dich polyme trong nuéc nay c6 thé duge bao ché dé co kha niang gelatin hoéa ting sau
khi tiép xtic v6i dich nude mit.

Cdc hop chat dwoc ddnh ddu va cdc phirong phdp thik nghiém

Mot khia canh khéc theo sang ché lién quan t&i cac hop chét duge danh déu theo
sang ché (danh d4u phéng xa, danh ddu huynh quang, v.v) ma sé& hitu ich trong khong
chi trong cac ky thudt hinh &nh ma con trong cac thtr nghiém, ca in vitro va in vivo, ding
dé dinh vi va dinh lugng JAK trong cac mau mo, bao gdm con ngudi, va dé nhan dang
cac phéi tir JAK bang cach trc ché sy gin két cua hop chit dwoc danh déu. Do do, sang

ché bao gdm céc thir nghiém JAK chira cac hop chét dwoc danh déu nay.

Séang ché con bao gdm cac hop chét dugce danh du ddng vi theo sang ché. Hop
chit “ddng vi” hodc “dwoc danh du phong xa” 1a hop chét theo sang ché trong d6 mot
hodc nhidu nguyén tir dugc thay thé hoic duoc thé bing mot nguyén tir c6 khdi lugng
nguyén tir hodc sb khdi nguyén tir khac v6i khdi lwong nguyén tir hoic s6 khdi nguyén
tir thuong thay trong tu nhién (zizc la, xuét hién trong tu nhién). Cac nuclit phong xa
thich hgp ma c6 thé dugc dua vao trong hop chét theo sang ché bao gdm nhung khong
gi¢i han ¢ 3H (ciling dugc viét 1a T cho Triti), I'C, 13C, 1*C, 13N, 1N, 150, 170, 180, I%F,
338, 36Cl, #Br, "Br, *Br, "Br, 21, 1241, 125 va 3!I. Nuclit phéng xa ma duogc dua vao
trong céac hop chét dugc danh ddu phong xa tirc thoi s& phu thude vao viée ap dung cu
thé hop chit dugc danh déu phong xa d6. Vi du, trong cac thir nghiém canh tranh va thi
nghiém dugc danh du JAK in vitro, cic hop chit ma dwa *H, 1C, 82Br, 1251 , 131], 35§
vao hodc nhin chung 13 s& hitu ich nhat. Véi cic tmg dung hinh anh phéng xa ''C, 8F,

125 1237 1241 1311 '75Br, 7Br hodc 7’Br nhin chung 1a hitu ich nhat.

Cén phai hiéu ring hop chét “dugc danh déu birc xa  hodc “hop chét duge danh

dau” 12 hop chat da dugc két hop véi it nhat mot nuclit phong xa. Theo mét sb phuong

-67-



23942

an nuclit phong xa ndy dwgc chon tir nhém bao gdm 3H, *C, 1251, 35S va 82Br. Theo mt

s& phuong 4n, hop chét nay két hop véi 1, 2, hodc 3 nguyén tit doteri.

Sang ché c6 thé con bao gdm cac phuong phép tong hop dé dua cac dong vi
phéng xa vao cac hop chét theo sang ché. Céc phuong phép tdng hop dé dua cac ddng
vi phong xa vao cac hop chit hiru co da biét trong linh vyc k¥ thudt nay, va mot nguoi
c6 trinh d9 trung binh trong linh vuc k¥ thuat ndy s& d& dang nhan biét cac phuong phéap
c6 thé ap dung duogc cho céc hop chét theo sang ché.

Hop chit dugc danh diu theo sang ché c6 thé duoc sir dung trong thr nghiém
sang loc dé xac dinh/danh gia cac hop chét. Vi du, hop chit vira méi dugc téng hop hodic
nhén dang (##c I, hop chét thir nghiém) ma dugc danh déu c6 thé dugc danh gia vé kha
nang gan két ctia n6 v6i JAK bing cach kidm soat sy thay d6i ndng do ctia hop chét nay
khi tiép xuc véi JAK @6, thong qua viéc theo ddi su danh du. Vi du, hop chét thir
nghi¢m (duoc dénh dAu) c6 thé dugce danh gi4 vé kha ning 1am giam mirc gin két cua
n6 véi mot hop chit khac ma dwoc bibt 1a gén két véi JAK (turc l&, hop chét chuén). Do
do, kha ning canh tranh cta hop chit thit nghiém véi hop chit chudn dé gin két véi
JAK lién quan truc tiép dén ai luc lién két ciia hop chit nay. Nguoc lai, trong mot sé thir
nghiém sang loc khéc, hop chit chuan duoc danh diu va cac hop chét th nghiém khong
dugc danh diu. Do do, néng do cua hop chit chuin dugc danh du duge giam sat dé
danh gi4 su canh tranh gitta hop chét chuén va hop chit thir nghiém, va theo do ai luc
lién két twong dbi ctia hop chét thir nghiém duge xé4c dinh.

Cdc bo kit

Sang ché ciing bao gdm c4c bo kit dugc pham hiru ich, vi du, trong diéu tri hodc
phong ngira cac bénh hodc cac rdi loan lién quan dén JAK, nhu bénh ung thu, bo kit nay
bao gém mot hodc nhiéu vét chia chira duge phém» bao gdm mot luong hitu hiéu diéu
tri cua hop chét theo sang ché. Cac bo kit d6 co thé con bao gém, néu,cén thiét, mot
hozc nhiéu thanh phan trong b kit dugc phim thong thudng khac nhau, nhu, vi du, cac
vat chira vi mot hodc nhiéu chét mang dugc dung, cac vat chira _bé sung, v.v, ma s& dé
dang danh gia duoc boi cac chuyén gia trong linh vuc k¥ thuat ndy. Céc chi din sit dung,
hodic & dang dat vao trong bo kit hodic & dang dan nhén, cho biét ham luong cua cac
thanh phan duogc ding, hudng din dung thube, va/hodc hucmg dan ding két hop cac
thanh phan cling c6 thé c6 trong b kit.
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Sang ché s& mo ta chi tiét hon béng cac vi du cu thé. Céc vi du sau day nham muc
dich minh hoa, va khong dy dinh gi6i han séng ché theo bét ky cach thuc nao. Céc
chuyén gia trong linh vyc k¥ thuat nay s& dé dang nhan biét mot loat cac thong sb khong
quan trong ma c6 thé dugc thay ddi hodc diéu chinh dé v& co ban mang lai nhitng két
qué tuong tu. Céc hop chit trong céc vi dy ndy da duge phét hién 14 cac chét wre ché JAK

theo it nhit mot thir nghiém dwoc mo ta trong tai li¢u nay.
Vi du thye hién sang ché

Céc quy trinh thi nghiém cho cac hgp chét theo sang ché duoc dé xut duéi day.
Qua trinh tinh ché bang phwong phap sic ky 16ng khéi phd (LC-MS) diéu ché truy cap
mé dbi vi mot sb hop chit da dugc diéu ché duoc thuc hién trén céc hé théng phan
doan truc tiép khéi lugng ctia haing Waters. Thong sb thiét bi co ban duge cai dat, cac
quy trinh chay, va phin mém diéu khién cho qua trinh van hanh c4c hé thdng nay da
duoc mo ta chi tiét trong tai liGu. Xem vi du “Two-Pump At Column Dilution
Configuration for Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002);
“Optimizing Preparative LC-MS Configurations and Methods for Parallel Synthesis
Purification”, K. Blom, R. Sparks, J. Doughty, G. Everlof, T. Haque, A. Combs, J.
Combi. Chem., 5, 670 (2003); va "Preparative LC-MS Purification: Improved
Compound Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs,
J. Combi. Chem., 6, 874-883 (2004). Cac hop chit da tach riéng thong thuong duoc
phén tich bang phuong phap sic ky léng khéi phd (liquid chromatography mass
spectrometry - LCMS) cho d tinh khiét phu thudc cac diu kién sau: Thiét bi; Agilent
1100 series, LC/MSD, sb cot: Waters Sunfire™ Cig 5 pm, 2,1 x 5,0 mm, Céc chit dém:
pha dong A: TFA 0,025% trong nudc va pha dong B: TFA 0,025% trong axetonitril;
gradien ctia pha dong B 2% dén 80% trong 3 phit vdi tbe do dong 1,5 mL/phut.

Mot s6 hop chit da didu ché ciing dugc phan tach véi ty 18 dinh luong didu ché
bang phurong phap séc ky 16ng pha do hiéu ning cao (reverse-phase high performance
liquid chromatography - RP-HPLC) véi ddu do MS hoic séc ky ¢t nhanh (silica gel)
nhu dugc chi ra trong céc vi du. Cac diéu kién ciia cot sic ky 1ong pha dao hiéu nang
cao (RP-HPLC) diéu ché théng thuong 12 nhu sau:

Qua trinh tinh ché tai ¢ pH = 2: ¢6t Waters Sunfire™ Cyg 5 um, 19 x 100 mm,
rira giai voi pha dong A: TFA 0,1% (axit trifloaxetic) trong nuéc va pha dong B:
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axetonitril; tdc do dong 1a 30 mL/phit, gradien phan tach duoc tdi wu héa cho ting hop
chit bing cach sir dung quy trinh t6i wu héa phwong phép cu thé cho hop chét nhu duoc
mo ta trong tai li€u [xem "Preparative LCMS Purification: Improved Compound
Specific Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb.
Chem., 6, 874-883 (2004)]. Téc d6 dong théng thudng sir dung cho cot 30 x 100 mm 12
60 mL/phut.

Qué trinh tinh ché tai pH = 10: c6t Waters XBridge C1s 5 um, 19 x 100 mm, rtta
giai voi pha dong A: NH4OH 0,15% trong nuéc va pha dong B: axetonitril; tbc d6 dong
12 30 mL/phut, gradien phan tach dugc t&i wu héa cho tirng hop chét bing céch sir dung
quy trinh t&i vu héa phuong phéap cu thé cho hop chit nhu dugc mo ta trong tai li¢u [xem
"Preparative LCMS Purification: Improved Compound Specific Method Optimization",
K. Blom, B. Glass, R. Sparks, A. Combs, J. Comb. Chem., 6, 874-883 (2004)]. Tbe do
dong thong thuong st dung cho ¢t 30 x 100 mm 13 60 mL/phut.

Mot s& hop chét da diéu ché ciing dugc phan tich qua phuong phap phén tich
nhiét quét vi sai (Differential Scanning Calorimetry - DSC). Céc diéu kién ddi véi thiét
bi DSC thong thudng nhu sau:

Thiét bi phén tich nhiét quét vi sai TA, Model Q200 ¢6 bd phan bom mau tyu
dong. Cac diéu kién chung: 30 - 350°C tai téc do 10°C/phut; chao va nip miu nhom
Tzero; tbe d6 khi nito 1a 50 mL/phut.

Mdt sb hop chit da didu ché ciing duge phan tich qua phuong phap phén tich
nhiét trong (Thermogravimetric Analysis - TGA). Cac diéu kién thiét bi TGA thong
thuong la nhu sau:

Thiét bi phan tich nhiét trong TA, Model Q500. Cac diéu kién chung ctia phuong
phép: d6 bién dbi tir 20°C dén 600°C tai tbc d6 20°C/phut; nito dugc lam sach, tbe do
dong khi 14 40 mL/phat cin bang véi tde do lam sach; téc d6 lam sach miu 1a 60
mL/phut; chdo miu bang bach kim.

Mot s6 hop chét da didu ché cling duge phén tich bing phwong phap nhiu xa bot
tia X (X-Ray Power Diffraction - XRPD). Céc diéu kién ciia thiét bj XRPD thong thuong

1a nhu sau:
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Thiét bi do nhidu xa bdt tia X (XRPD) Rigaku MiniFlex. Cac quy trinh thi
nghi€ém chung: Birc xa tia X tir kim loai Béng tai 1,054056A véi 16p loc tia Kp; Bot tia
X &30 KV, 15 mA; bot miu duge phan tén trén gia d& mau c6 gia tri nén dit tai khong.
Céc diéu kién do chung: Géc bt diu — 3 do; Goc két thuc — 45 do; MAu — 0,02 do; Téc
do quét — 2 do/phut.

Vi du 1. 5-[3-(Xyanometyl)-3-(3'-metyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-
[(1S)-2,2,2-triflo-1-metyletyl |pyrazin-2-carboxamit trifloaxetat

Budc 1: tert-Butyl 3-(xyanometylen)azetidin-1-carboxylat

,ﬂ//%N_{‘é

Cho tung giot dung dich dietyl xyanometylphosphonat (5,20 mL, 32,2 mmol)
trong tetrahydrofuran (39 mL) vao dung dich kali tert-butoxit 1,0 M trong
tetrahydrofuran (30,7 mL, 30,7 mmol) & 0°C. Lam 4m phan Gng dén nhiét do trong
phong va sau d6 lam lanh xubng 0°C. Cho dung dich ferz-butyl 3-oxoazetidin-1-
carboxylat (5,0 g, 0,029 mol, tir Aldrich) trong tetrahydrofuran (8 mL) vao hdn hop phan
ting nay. Lam 4m hdn hop phan tmg dén nhiét do trong phong va khudy qua dém. Sau
khi dap tit phan tng bing nudc, chiét hdn hop nay bang etyl axetat (EtOAc). Rira cac
16p hitu co da dugc gdp lai bing nwde mudi, lam khan qua MgSOs, va lam bay hoi & ap
suét thap. Tinh ché hdn hop thd bing séc ky cot nhanh trén cdt silica gel rira gidi voi
etyl axetat trong hexan (0 - 70%) dé thu dugc san phim mong mubn (5,40 g, 95%). Gia
tri LCMS tinh dwoc cho C1oH1aN,0:Na (M+Na)*: khoi luong/dién tich = 217,1; gia tri

can cu: 217,1

Buaoc 2: tert-Butyl 3-(xyanometyl)-3-[4-(4,4,5, 5-tetr ametyl—] 3,2-dioxaborolan-2 -yl)
1H-pyrazol-1-yl]azetidin-1-carboxylat
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Gia nhiét hén hop chtra 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol (0,990 g, 5,10 mmol), zert-butyl 3-(xyanometylen)azetidin-1-carboxylat (1,00
g, 5,15 mmol) va 1,8-diazabixyclo[5.4.0Jundec-7-en (0,38 mL, 2,6 mmol) trong
axetonitril (20 mL) & 60°C trong 2 gid. Sau khi 1am ngudi hdn hop, loai bé dung méi &
ap suét thép. Tinh ché phin cin biang sic ky cot nhanh trén cot silica gel rira giai vé6i
etyl axetat trong hexan (0-60%) thu duoc san phdm mong mubn (1,68 g, 84,8%). Gia tri
LCMS duoc tinh cho C1sH2BN4O4s (M-55)": khéi lugng/dién tich = 333,2; gia tri can
cu: 333,1.

Buoc 3: {3-[4-(4,4,5,5-Tetrametyl-1,3,2-dioxaborolan-2-yl)- 1 H-pyrazol-1-yl]azetidin-
3-yl}axetonitril hydroclorua

N:jC\ch

O\

-y e
o =N

Cho HCI 4,0 N trong 1,4-dioxan (2,0 mL) vao dung dich fert-butyl 3-
(xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazol-1-
yl]azetidin-1-carboxylat (1,68 g, 4,33 mmol) trong metylen clorua (10 mL). Khudy hén
hop phan ting qua dém & nhiét do trong phong, va sau d6 c¢d dic & ap sut thap dé tao ra
san phAm mong mudn 13 mudi ciia HCI dugce sir dung truc tiép trong phéan tmg & budc
tiép theo ma khong cin tinh ché thém. Gia tri LCMS dugc tinh cho Ci14H2BN4O,
(M+1)*: khéi luong/dién tich = 289,2; gi4 tri cin ctr: 289, 1.

Budc 4: 5-Clo-N-[(1S)-2,2, 2-triflo-1-metyletyl [pyrazin-2-carboxamit

N= O
CI‘Q\—HN‘Q
F
F

Cho N,N-Diisopropyletylamin (1,3 mL, 7,5 mmol) vao hdn hgp gdm axit 5-
cloropyrazin-2-carboxylic (0,40 g, 2,5 mmol), NN N'N'-tetrametyl-O-(7-

-72-



23942

azabenzotriazol-1-yl)uronium hexaflophosphat (1,0 g, 2,8 mmol) va (29)-1,1,1-
triflopropan-2-amin (0,28 g, 2,5 mmol) trong metylen clorua (10 mL). Khudy hdn hop
phan Gmg qua dém & nhiét do trong phong. Tién hanh cic thao tac tach va tinh ché cho
hdn hgp phan tmg véi dung dich NaHCO; bao hoa, va chiét bing etyl axetat. Rira cac
16p hitu co da duge gop lai bang nude mubi, 1am khan qua MgSOq, loc va ¢ dic & ap
suit thdp. Tinh ché phan cin bing sic ky cot nhanh trén cdt silica gel véi etyl axetat
trong hexan (0-15%) dé tao ra san phdm mong muén (0,47 g, 73%). Gia tri LCMS dugc
tinh cho CsHgCIF3N30 (M+1)": khdi lwong/dién tich = 254,0; gia tri can cu: 253,9.

Budc 5: 5-{3-(Xyanometyl)-3-[4-(4,4,5, 5-tetrametyl-1,3, 2-dioxaborolan-2-yl)- 1 H-
pyrazol-1-yljazetidin-1-yl}-N-[(1S)-2, 2, 2-triflo- I-metyletyl]pyrazin-2-carboxamit

O
ARESe

 B.
0°0 FF

A

Gia nhiét hdén hop gbm 5-Clo-N—[(1S)-2,2,2-triﬂ0-lémétyletyl]pyrazin-Z-
carboxamit (254 mg, 1,00 mfnol) mudi cua {3-[4;(4 4,5,5-tetrametyl-1,3,2-
dioxaborolan-2- yl) 1 H-pyrazol-1-yl]azetidin- 3-yl}axetomtr11 voi axit HCL (325 mg,
1,00 mmol) va N,N-diisopropyletylamin (401 uL, 2,30 mmol) trong 1,4- dloxan (5 0
mL) & 100°C trong 2 git. Sau khi 1am ngudi, c6 ddc hdn hop nay & ap suét thip. Tinh
ché phan cin bang séc ky ¢ot nhanh trén cdt silica gel rira giai vdi etyl axetat trong hexan
(gradien: 20-80%) dé tao ra san phim mong mudn (0,49 g, 97%). Gia tri LCMS duoc
tinh cho C2yH28BF3N703 (M+1)*: khdi lugng/dién tich = 506,2; gia tri cin ci: 506,1.
Buorc 6: tert-Butyl 4-brom-3-metyl-1H-pyrazol-1-carboxylat

e) ~.Br
2AES

Khudy hdn hop gbém 4-brom-3-metyl-1H-pyrazol (0,2 g, 1 mmol), di-tert-
butyldicarbonat (0,30 g, 1,4 mmol), 4-dimetylaminopyridin (0,02 g, 0,1 mmol) va
trietylamin (0,26 mL, 1,9 mmol) trong axetonitril (2 ml.) qua dém & nhiét do trong
phong. C6 dic hdn hop phan tng, va tinh ché bang sic ky c6t nhanh trén cot silica gel

rira giai véi etyl axetat trong hexan (0-15%) dé tao ra san phim mong muén (0,32 g).
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Gia tri LCMS dugc tinh cho CsHeBrN202 (M-55)": khéi lugng/dién tich = 205,0; gia tri

can ca: 204,9.

Budc 7: 5-[3-(Xyanometyl)-3-(3"-metyl-1H, 1'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-N-
[(15)-2,2,2-triflo- 1-metyletyl]pyrazin-2-carboxamit trifloaxetat

Khudy hdn hop gdm 5-{3-(xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl]azetidin-1-yl}-N-[(1S)-2,2,2-triflo-1-
metyletyl]pyrazin-2-carboxamit (27,0 mg, 0,0533 mmol), fert-butyl 4-brom-3-metyl-
1 H-pyrazol-1-carboxylat (15 mg, 0,059 mmol), tetrakis(triphenylphosphin)paladi(0)
(3,1 fng, 0,0027 mmol) va natri carbonat (17,0 mg, 0,160 mmol) trong 1,4-dioxan (1,6
mL) va nudce (0,8 mL) trong mdi trudong Khi nito qua dém & 100°C. Loc hdn hop phan
ting, va tinh ché bang RP-HPLC (duéi diéu kién do pH = 2) dé tao ra san phdm mong
muén 12 mubi TFA. 'H NMR (300 MHz, CD;0D) & 8,73 (d, J = 1,4 Hz, 1H), 8,18 (d, J
=0,6 Hz, 1H), 7,98 (d, /= 1,4 Hz, 1H), 7,91 — 7,79 (m, 2H), 4,84 (m, 1H), 4,81 (d, J=
10,2 Hz, 2H), 4,60 (d, J = 10,2 Hz, 2H), 3,59 (s, 2H), 2,44 (s, 3H), 1,43 (d, /= 7,1 Hz,
3H) ppm. Gié tri LCMS dugc tinh cho Cao0H21F3N9O (M+1)*: khéi lugng/dién tich =
460,2; gia tri can cu: 460,0.

Vi du 2. 5-[3-(Xyanometyl)-3-(3'-metyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-y1]-N-

isopropylpyrazin-2-carboxamit trifloaxetat

N= N= P
N_N><:N'§\.HNO<
(s

HN-N
Bucc 1: 5-Clo-N-isopropylpyrazin-2-carboxamit

Cho N,N-Diisopropyletylamin (2,6 mL, 15 mmol) vao hdn hop gdm axit 5-
cloropyrazin-2-carboxylic (0,80 g, 5,0 mmol), benzotriazol-1-
yloxytris(dimetylamino)phosphoni hexaflophosphat (2,46 g, 5,56 mmol) va 2-
propanamin (0,47 mL, 5,6 mmol) trong metylen clorua (20 mL). Khudy hdn hop phan
ing qua dém & nhiét do trong phong. Thyc hién cac thao tac tach va tinh ché hdn hop
phan tng bang dung dich NaHCO; bio hoa, va chiét bang etyl axetat. Rira cac 16p hiru
co da dugc gdp lai bang nude mudi, 1am khan qua MgSO4, loc va c6 dic & ap sudt thip.
Tinh ché phan cin bing sic ky cot nhanh trén cot silica gel rira giai vdi etyl axetat trong
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hexan (0-15%) dé tao ra san phém mong muén. Gia tri LCMS dugc tinh cho

CsH11CIN3O (M+1)™: khdi lugng/dién tich = 200,1; gia tri cdn c&: 200,1.

Budrc 2: 5-{3-(Xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-yl)-1H-
pyrazol-1-yl]azetidin-1-yl}-N-isopropylpyrazin-2-carboxamit

Gia nhiét hdn hgp gdm 5-Clo-N-isopropylpyrazin-2-carboxamit (200 mg, 1,00
mmol), mudi cia HCl va {3-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol-1-yl]azetidin-3-yl}axetonitril (325 mg, 1,00 mmol, tir Vi du 1, bugc 3) va N, N-
diisopropyletylamin (401 pL, 2,30 mmol) trong 1,4-dioxan (5,0 mL) & 100°C trong 2
gi0. Sau khi 1am ngudi, cd ddc hdn hop nay & 4p suat thap. Tinh ché phin cin bang sic
ky cOt nhanh trén c0t silica gel rira gidi voi etyl axetat trong hexan (gradien: 20-80%)
dé tao ra san phém mong mubn (0,26 g, 58%). Gia tri LCMS duoc tinh cho C2H31BN703
(M+1)*: khdi luong/dién tich = 452,3; gi tri can cur: 452,2.

Buoc 3: 5-[3-(Xyanometyl)-3-(3"-metyl-1H, 1'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-N-

isopropylpyrazin-2-carboxamit trifloaxetat

Hon hop gdém tert-butyl 4-brom-3-metyl-1H-pyrazol-1-carboxylat (15,7 mg,
0,0600 mmol), 5-{3-(xyanomety1)-3-[4-(4,4,5,5-tetrametyl-1,3,2-dioxabor01an-2-yl)-
1 H-pyrazol-1-yl]azetidin-1-yl}-N-isopropylpyrazin-2-carboxamit (25,8 mg, 0,0571
mmol), phirc cta [1,1'-bis(diphenylphosphino)ferrocen]diclopaladi(Il) v6i diclometan
(ty I¢ 1:1) (2,3 mg, 0,0028 mmol) va kali phosphat (0,036 g, 0,17 mmol) trong dioxan
(0,5 mL) va nuéc (0,2 mL) trong mdt 1o phan Gng dugc ddng kin va loai khi. Gia nhiét
hdn hop nay & 110 °C trong 3 gid. Sau khi 1am ngudi, pha lodng hdn hop nay véi
metanol, loc va tinh ché bing RP-HPLC (diéu kién pH = 2) dé tao ra san phim mong
muén 13 mudi TFA. Gia tri LCMS dugc tinh cho C20H24NsO (M+1)*: khdi lugng/dién
tich = 406,2; gia tri cdn ci: 406,1.

Vi du 3. 4-[3-(Xyanometyl)-3-(3'-metyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-

isopropylbenzamit trifloaxetat
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Buéce 1: Etyl 4-(3-hydroxyazetidin-1-yl) benzoat

Gia nhiét hdn hop gom etyl 4-flobenzoat (0,841 g, 5,00 mmol, cua hang Aldrich),
azetidin-3-ol hydroclorua (0,438 g, 4,00 mmol, ctia hang Aldrich) va kali carbonat (1,38
g, 9,98 mmol) trong dimetyl sulfoxit (4 mL) & 180°C trong 2 gid. Sau khi lam ngudi,
pha loding hdn hop nay véi etyl axetat (50 mL), va rira véi nude va nude mubdi. Lam kho
16p hitu co qua MgSOs, loc, va cd dic & ap suét thap. Tinh ché phin cin bing sic ky cot
nhanh trén ¢t silica gel véi etyl axetat trong hexan (0-50%) dé tao ra san phidm mong
muén (0,643, 72,6%). Gia trj LCMS dugc tinh cho C12H1sNO3 (M+1)*: khdi lwvong/dién
tich = 222,1; gia tri can cu: 222,1.

Budc 2: Axit 4-(3-Hydroxyazetidin-1-yl)benzoic

Khudy hén hop gdm 1-[4-(3-hydroxyazetidin-1-yl)phenyl]-2-methoxyetanon
(1,33 g, 6,00 mmol) va lithi hydroxit monohydrat (504 mg, 12,0 mmol) trong nuéc (4
mL), metanol (3 mL) va THF (6 mL) qua dém ¢ 40°C. Trung hoa hdn hop nay
bang dung dich axit HCI 3N (~4 mL) dén gi4 tri lekhoéng bang 7, chiét b%mg etyl
axétat. Lam kho céc 16p hitu co da dugce gdp lai qua Na2SOs, loc va ¢d dac & ap suét
thép dé tao ra san phém tho (1,10 g, 94,9%) ma dugc st dung truc tiép trong budc tiép
theo khong can tinh ché thém. Gi4 tri LCMS dugc tinh cho CioH12NO3 (M+1)*: khi
luong/dién tich = 194,1; gia tri cdn ci: 194,1.

Bucc 3: 4-(3-Hydroxyazetidin-1-yl)-N-isopropylbenzamit

Cho Benzotriazol-1-yloxytris(dimetylamino)phosphoni hexaflophosphat (4,64
g, 10,5 mmol, cta hang Aldrich) vio hén hgp gdm axit 4-(3-hydroxyazetidin-1-
yl)benzoic (1,93 g, 10,0 mmol), 2-propanamin (4,26 mL, 50,0 mmol) va N,N-
diisopropyletylamin (3,88 g, 30,0 mmol) trong diclometylen (10 mL). Khudy hén hop
nay ¢ nhi€t do trong phong trong 2 gid, va pha loang v6i diclometan. Rira hdn hop nay
bang dung dich NaHCO3 va nuéc mubi, lam khd qua NazSOu, loc va ¢ dic & ap sudt
thap. Tinh ché phan cin bing sic ky cot nhanh trén cot silica gel rira giai vdi etyl axetat
trong hexan (gradien: 0-50%) dé tao ra san phdm mong mudn (2,21 g, 94,3%). Gi4 tri
LCMS dugc tinh cho C13HisN202 (M+1)*: khéi ludrig/dién tich = 235,1 ; gid tri cén c:
235,1.

Buoc 4: N-Isopropyl-4-(3-oxoazetidin- 1-yl) benzamit
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Cho tirng giot dimetyl sulfoxit (1,71 mL, 24,1 mmol) vao dung dich da dugc lam
lanh (-78°C) chtra oxalyl clorua (1,05 mL, 12,4 mmol) trong diclometylen (20 mL).
Khudy hén hgp nay &-78°C trong 10 phut. Sau d6 thém huyén phu cua 4-(3-
hydroxyazetidin-1-yl)-N-isopropylbenzamit (1,72 g, 7,34 mmol) trong diclometylen (20
mL) vao hén hgp d6. Khudy hdn hop nay & -78°C trong 1 gi(‘y, va sau d6 thém trietylamin
(7,04 mL, 50,5. mmol) vao. Khudy hdn hop nay & -78°C trong 1,5 gio nita. Rira hdn hop
ndy bang dung dich NaHCOj; va nudc mudi, 1am kho qua NaxSOq, loc va ¢d dic & ap
suét thap. Rira cac chat két tia bing ete va thu gom bang cach loc dé tao ra sén pham
méng mudn (1,32 g, 77%) ma dugc st dung truc tiép trong bli(’yc tiép theo khong cén
tinh ché thém. Gia tri LCMS dugc tinh cho C13H17N202 (M+1)*: khéi Iwgng/dién tich =
233,1; gia tri can ctr: 233,1.

Bucrce 5: 4-[3-(Xyanometylen)azetidin-1-yl]-N-isopropylbenzamit

Cho tirng giot dung dich dietyl xyanometylphosphonat (1,20 mL, 7,43 mmol, cia
hing Aldrich) trong tetrahydrofuran (10 mL) vao dung dich da dugc 1am lanh (¢ -6 dén
0°C) chtwra kali tert-butoxit 1,0 M trong tetrahydrofuran (7,10 mL, 7,10 mmol) trong
khoang thoi gian 12 10 phut va tai nhiét d -6 dén 0°C. Khudy hdn hop phan g va
khudy & nhiét d6 trong phong trong 1 gid. Lam lanh hdn hop phan tmg & -6°C thém lan
nita. Sau do thém dung dich N-isopropyl-4-(3-oxoazetidin-1-yl)benzamit (1,30 g, 5,60
mmol) trong tetrahydrofuran (10 mL) vao hdn hgp phan tng trong khoang thoi gian 1a
10 phut. Trong sudt khoang thoi gian nay nhiét d6 ctia hdn hop phan tng nim trong
khoang -5 dén 0°C. D& 4m hdn hop phan ng dén nhiét do trong phong va khudy trong
3 gid. Loc hdn hop phan tng qua miéng dém silica gel va rira vdi etyl axetat. Co dic
phan dich loc, va xtr Iy phin cin véi éte. Thu gom céc chét két tia dugc tao ra bing cach
loc dé thu dugc 0,60 g san phdm mong mudn. Co6 dic chit 1ong gdc nay & ap suét thip.
Tinh ché phan cin bang sic ky cdt nhanh trén cdt silica gel rira giai véi etyl axetat trong
hexan (gradien: 30-80%) dé tao ra san phdm mong mudn (0,21 g). San phim téng c6
khéi lugng 0,81 g (57%). 'H NMR (400 MHz, DMSO-ds) & 7,91 (d, J = 7,8 Hz, 1H),
7,74 (d, J= 8,7 Hz, 2H), 6,53 (d, J = 8,7 Hz, 2H), 5,88 (p, J = 2,3 Hz, 1H), 4,77 — 4,67
(m, 2H), 4,62 (dt, J=5,1, 2,6 Hz, 2H), 4,06 (m, 1H), 1,12 (d, J= 6,6 Hz, 6H) ppm. Gia
tri LCMS duoc tinh cho Ci1sHisN3O (M+1)™: khéi lugng/dién tich = 256,1; gia tri cén
cu: 256,1.

Buéc 6: 4-{3-(Xyanometyl)-3-[4-(4,4,5,5-tetrametyl- 1,3, 2-dioxaborolan-2-yl)-1 H-
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pyrazol-1-yl]azetidin-1-yl}-N-isopropylbenzamit

Gia nhiét hdn hop gbm 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-
pyrazol (2,98 g, 15,3 mmol), 4-[3-(xyanometylen)azetidin-1-yl]-N-isopropylbenzamit
(4,00 g, 15,7 mmol) va 1,8-diazabixyclo[5.4.0Jundec-7-en (1,17 g, 7,68 mmol) trong
ruou isopropyl (10 mL) & 70°C trong 1 gi¢. Lam lanh h6n hop nay xudng 35°C. Thém
30 ml metyl tert-butyl éte (MTBE) vao chét huyén pha nay, va khudy hén hop & nhiét
do trong phong trong 1 gid. Thu gom cac chét két tua duoc tao ra bang cach loc, rira véi
MTBE, va sdy & ap suit thip dé tao ra san pham mong muén (6,2 g 89,8%). 'H NMR
(400 MHz, DMSO-ds) 8 8,35 (s, 1H), 7,90 (d, J= 7,8 Hz, 1H), 7,75 (s, 1H), 7,73 (d, J
= 8,7 Hz, 2H), 6,52 (d, J = 8,7 Hz, 2H), 4,40 (d, J = 8,6 Hz, 2H), 4,20 (d, J = 8,6 Hz,
2H), 4,05 (m, 1H), 3,65 (s, 2H), 1,24 (s, 12H), 1,12 (d, J = 6,6 Hz, 6H) ppm. Gia tri
LCMS dugc tinh cho C24H33BNsO3 (M+1)*: khéi lwgng/dién tich = 450,3; gia tri can
cu: 450,3.

Budéc 7: 4-. 3-(Xyah_ometyl)—3 -(3"-metyl-1H,1'H-4,4 ’-bipymzbl—] -yl)azetidin-1-yl]-N-

isopropylbenzamit trifloaxetat

Hdn hop gdm tert-‘butyl 4-brom-3-mety1—lH-pyrazol-l-cérboxylat (15,7 mg,
0,0600 mmol), 4-{3-(xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan—2-yl)-
1 H-pyrazol-1-yl]azetidin-1-yl}-N-isopropylbenzamit (25,7 mg, 0,0571 mmol), kali
phosphat (36,4 mg, 0,171 mmol) va hop phirc gém_ [1,1'-
bis(diphenylphosphino)ferrocen]diclopaladi(Il) véi diclometan (ty 1&¢ 1:1) (2,33 mg,
0,00286 mmol) trong dioxan (0,5 mL) va nuéc (0,2 mL) trong lo phan ng dugc déng
kin va dugc loai khi. Gia nhiét hdn hgp nay & 110°C trong 3 gid. Sau khi lam ngudi, pha
lodng hdn hop nay véi .metanol, loc va tinh ché bang RP-HPLC (trong diéu kién do pH
= 2) dé tao ra san phim mong mudn 12 mudi TFA. Gia tri LCMS dugc tinh cho
C22H26N70 (M+1)*: khdi lugng/dién tich = 404,2; gia trj can ctr: 404, 1.

Vi dy 4. 4-[3-(Xyanometyl)-3-(3'"-metyl-1H, 1'H-4,4'-bipyrazol-1-yl)azetidin-1-yI]-2,5-
diflo-N-[(15)-2,2,2-triflo-1-metyletyl|benzamit trifloaxetat
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Buoc 1: 2,4,5-Triflo-N-[(1S)-2, 2, 2-triflo- I-metyletyl] benzamit

Cho N,N-dimetylformamit (40 uL) vao dung dich axit 2,4,5-triflobenzoic (5,00
g, 28,4 mmol) trong axetonitril (50 mL) tiép d6 thém oxalyl clorua (3,60 mL, 42,6
mmol) vao. Sau 90 phiit, loai bé cac chat d& bay hoi & diéu kién 4p sut thip. Lam bay
hoi ddng thoi phan cin véi axetonitril (50 mL). Sau d6 hoa tan phan cin trong metylen
clorua (50 mL). Cho timg giot dung dich nay vao trong hdn hgp di dugc 1am lanh (trong
bé d4) chira (28)-1,1,1-triflopropan-2-amin hydroclorua (5,52 g, 36,9 mmol) (cta hing
Synquest, lugng du ddng phan déi anh 98%) trong toluen (100 mL) va dung dich natri
hydroxit 0,5 M (142 mL, 71,0 mmol). Sau khi thém vao, 14y bé d4 nay ra, va dé 4m hdn
hop phan ting dén nhiét d trong phong. Khudy hdn hop phan ung qua dém. Téch 16p
hitu co ra. Chiét 16p nude bing metylen clorua (50 mL). Rira cac 16p hitu co da duogc
g0p lai v6i nude mudi 20% (75 mL) va nude (2 x 75 mL), 1am khan qua MgSOs, loc va
¢b dic & ap suét thip dé tao ra san phidm mong mudn (6,49 g, 84%) ma dugc st dung
truc tiép trong bude tiép theo khong can tinh ché thém. 'H NMR (300 MHz, DMSO-ds)
09,01 (d, J=7,6 Hz, 1H), 7,92 - 7,50 (m, 2H), 4,76 (m, 1H), 1,31 (d, /= 7,0 Hz, 3H)
ppm. Gia tri LCMS dugc tinh cho C1oHsFsNO (M+1)*: khdi luong/dién tich = 272,0;
gia tri can ctr: 272,0.

Bue 2 2,5-Diflo-4-(3-hydroxyazetidin-1-yl)-N-[(1S)-2, 2, 2-triflo- I-metyletyl] benzamit

Khudy hdn hop gdm 2,4,5-triflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit (6,39
g, 23,6 mmol), azetidin-3-ol hydroclorua (3,19 g, 283 mmol) va 1,8-
diazabixyclo[5.4.0Jundec-7-en (8,81 mL, 58,9 mmol) trong axetonitril (25 mL) & 80°C
trong 2 gid. Pha lodng hdn hop phan (mg véi EtOAc (75 mL) va rira v6i HCl IN (50
mL), NaHCO; 1N (60 mL), nudc mudi 20% (50 mL) va nuée (75 mL). Chiét 16p nude
bang EtOAc (100 mL). Gop 16p hitu co lai, 1am khan qua MgSOs, loc va ¢ didc & ap
sudt thdp tao ra san phdm mong mudn (7,59 g, 91,8%). 'H NMR (300 MHz, DMSO-ds)
58,38 (dd, /=28,9, 1,9 Hz, 1H), 7,27 (dd, J= 12,8, 6,5 Hz, 1H), 6,38 (dd, /= 12,3, 7,5
Hz, 1H), 5,71 (d, J= 6,4 Hz, 1H), 4,74 (dp, J = 15,3, 7,6 Hz, 1H), 4,62 — 4,46 (m, 1H),
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4,30 — 4,15 (m, 2H), 3,71 (m, 2H), 1,29 (d, J = 7,1 Hz, 3H) ppm. Gi4 tri LCMS dugc
tinh cho C13H14FsN202 (M+1)*: khéi lwong/dién tich = 325,1; gia tri can ctr: 325,1.

Budc 3. 2,5-Diflo-4-(3-oxoazetidin-1-yl)-N-[(1S)-2, 2, 2-triflo-1-metyletyl | benzamit

Cho iodobenzen diaxetat (9,40 g, 29,2 mmol) va géc tu do 2,2,6,6-tetrarhetyl-1-
piperidinyloxy (1,82 g, 11,7 mmol) (TEMPO) vao dung dich 2,5-diflo-4-(3-
hydroxyazetidin-1-yl)-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit (7,57 g, 23,3 mmol)
trong metylen clorua (93 mL) & nhiét do trong phong. Khudy hdn hop phan ung qua
dém ¢ nhiét do trong phong. Pha lodng hdn hop nay véi EtOAc (100 mL), rira véi
NaHCOs 0,5N (2x80 mL), nuée mudi 20% (100 mL) va nuée (100 mL). Chiét 16p nudc
bang etyl axetat (75 mL). GOp cac phan chiét hitu co lai, 1am khan qua MgSOq, loc va
c¢d dic & ap suit thap. Tinh ché phin cin bing séc ky cot nhanh trén cdt silica gel rira
giai véi etyl axetat 0% dén 5% trong metylen clorua dé tao ra san phim thé ma dugc két
tinh tt MTBE (50 mL) va heptan (100 mL) dé tao ra san phdm mong mudn (5,44g, 72%)
& dang chét ran khong mau. 'H NMR (300 MHz, DMSO-de) § 8,52 (d, J= 8,0 Hz, 1H),
7,36 (dd, J=12,5, 6,5 Hz, 1H), 6,63 (dd, J= 12,1, 7,6 Hz, 1H), 4,90 (d, J=2,1 Hz, 4H),
4,86 — 4,68 (m, 1H), 1,31 (d, J = 7,1 Hz, 3H) ppm. Gia tri LCMS dugc tinh cho
Ci3H12FsN2Oy (M+1)*: khéi lugng/dién tich = 323,1; gia tri can cir: 323,0.

Budc 4: 4-[3-(Xyanometylen)azetidin-1-yl]-2,5-diflo-N-[(1S)-2, 2, 2-triflo-1-
metyletyl]benzamit

Cho ting giot dietyl xyanometylphosphonat (1,95 mL, 11,8 mmol) vao dung dich
dugc 1am lanh (bing bé d4) chua kali tert-butoxit 1,0 M trong THF (11,8 mL, 11,8
mmol) ma dugc pha lodng véi tetrahydrofuran (12 mL). Liy bé dé ra va lam ém phan
g dén nhiét do trong phong, va khudy trong 90 phut. Lam lanh dung dich phan ing
1an nita bang bé d4. Sau d6 cho dung dich da dugc didu ché & trén vao dung dich da
dugc 1am lanh hon 12 phiit (bdng bé d4) chira 2,5-diflo-4-(3-oxoazetidin-1-yl)-N-[(1S)-
2,2,2-triflo-1-metyletyl]benzamit (4,00 g, 12,4 mmol) trong tetrahydrofuran (50
mL). Khudy hén hop phan tmg trong 30 phut. Ly bé dé ra, va khudy hdn hop phan ung
qua dém & nhiét do trong phong, sau d6 dap tit phan tmg bang cach thém nude mudi
20% (75 mL) va etyl axetat (75 mL). Tach 16p hitu co ra. Chiét 16p nuéc bing etyl axetat
(50 mL). Lam khd céc 16p hitu co da dugc gop lai qua MgSOs, loc va cd dic & ap suét

thdp. Tinh ché phan cin bang sic ky cot nhanh trén cot silica gel v6i etyl axetat trong
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hexan (0% dén 30%) dé tao ra san phdm mong mudn (2,6g). 'H NMR (400 MHz,
DMSO-ds) 6 8,59 — 8,37 (m, 1H), 7,33 (dd, J = 12,5, 6,4 Hz, 1H), 6,59 (dd, J = 12,0,
7,4 Hz, 1H), 5,88 (m, 1H), 4,94 — 4,75 (m, 4H), 4,76 (m, 1H), 1,31 (d, /= 7,1 Hz, 3H)
ppm. Gia tri LCMS dugc tinh cho CisHi3FsN3O (M+1)*: khdi lugng/dién tich = 346,1;

gia tri can cu: 346,1.

Budrc 5: 4-{3-(Xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1, 3, 2-dioxaborolan-2-yl)-1 H-
pyrazol-1-yljazetidin-1-yl}-2, 5-diflo-N-[(18S)-2, 2, 2-triflo- 1 -metyletyl ] benzamit

Gia nhiét hdn hop gdm 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-
pyrazol (1,00 g, 5,15 mmol), 4-[3-(xyanometylen)azetidin-1-yl]-2,5-diflo-N-[(1S)-
2,2,2-triflo-1-metyletyl|benzamit (1,78 g, 5,15 mmol) va 1,8-diazabixyclo[5.4.0]undec-
7-en (0,31 mL, 2,1 mmol) trong axetonitril (20,2 mL) & 50°C qua dém. Sau khi lam
ngudi, loai béd dung mdi & ap suét thap. Phin cin duoc st dung trong bude tiép theo ma
khong cn tinh ché thém. Gia tri LCMS duoc tinh cho C24H2sBFsNsO; (M+1)*: khéi
lugng/dién tich = 540,2; gia tri can cu: 540,1.

Budc 6: 4-[3-(Xyanometyl)-3-(3'-metyl-1H, 1'H-4,4"-bipyrazol- 1-yl)azetidin-1-yl]-2, 5-
diflo-N-[(1S)-2, 2, 2-triflo- 1-metyletyl] benzamittrifloaxetat

Khudy hén hop gdm 4-{3-(xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl]azetidin-1-yl}-2,5-diflo-N-[(1S)-2,2,2-triflo-1-
metyletyl]benzamit (28,8 mg, 0,0533 mmol), fert-butyl 4-brom-5-metyl-1H-pyrazol-1-
carboxxylat (15 mg, 0,059 mmol), tetrakis(triphenylphosphin)paladi(0) (3,1 mg, 0,0027
mmol) va natri carbonat (17,0 mg, 0,160 mmol) trong 1,4-dioxan (1,6 mL) vanude (0,8
mL) trong moi trudng nito qua dém & 100°C. Chiét hdn horp phéan ung bing etyl axetat.
Rira cac 16p hitu co da duge gop lai bang nude mubi, 1am khan qua MgSOq, loc va co
dic & ap suét thap. Tinh ché phan cin bing RP-HPLC (diéu kién do pH=12) dé tao ra
san phdm mong mudn dudi dang mudi TFA. Gié tri LCMS duge tinh cho Ca2Hz FsN7O
(M+1)*: khéi lugng/dién tich = 494,2; gié tri cdn ci: 494,0.

Vi du 5. 4-[3-(1H,1'H-4,4'-Bipyrazol-1-yl)-3-(xyanometyl)azetidin- 1-y1]-2,5-diflo-N-
[(1S)-2,2,2-triflo-1-metyletyl]Jbenzamit trifloaxetat
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Hop chét nay duoc didu ché bang cach sit dung quy trinh tuong tw nhu céc quy
trinh dwgc md ta cho qua trinh tdng hop theo Vi du 4, Budc 6 bat dau tir 4-brom-1H-
pyrazol va 4-{3-(xyanometyl)-3-[4-(4,4,5,5 -tetrametyi- 1,3 ,2-dioxaborolan-2-yf)- 1H-
pyrazol- l-yl]aZetidin- 1-yl}-2,5-diflo-N-[(1S5)-2,2,2-triflo-1-metyletyl |benzamit. Gia tri
LCMS duoc tinh cho C21Hi9FsN70 (M+1)™: khéi luong/dién tich = 480,2; gia tri can cu:
480,0.

Vi du 6. 5-[3-(Xyanometyl)-3-(3,3'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-

N-isopropylpyrazin-2-carboxamit trifloaxetat

Buoc 1: tert-Butyl 3-(xyanometyl)-3-[3-metyl-4-(4,4,5,5-tetrametyl-1, 3, 2-
dioxaborolan-2-yl)- 1 H-pyrazol-1-yl]azetidin- 1-carboxylat

Gia nhiét hdn hop gém 3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-pyrazol (1,06 g, 5,10 mmol), tert-butyl 3-(xyanometylen)azetidin-1-carboxylat
(1,00 g, 5,15 mmol) va 1,8-diazabixyclo[5.4.0Jundec-7-en (0,38 mL, 2,6 mmol) trong
axetonitril (20 mL) & 60°C trong 2 gid. Sau khi 1am ngudi, loai bé dung moi & &p suét
thip. Tinh ché phan cin bang sic ky cot nhanh trén cot silica gel rira gii vdi etyl axetat
trong hexan (0-60%) dé tao ra san phdm mong mudn. Gia tri LCMS dugc tinh cho

C16H24BN4O4 (M-55)": khéi luong/dién tich = 347,2; gid tri can cu: 347,1.

Buée 2: {3-[3-Metyl-4-(4,4,5,5-tetrametyl-1,3, 2-dioxaborolan-2-yl)-1 H-pyrazol- 1-
yl]azetidin-3-yl}axetonitril hydroclorua

Cho HC1 4,0 N trong dioxan (3 mL) vao dung dich tert-butyl 3-(xyanometyl)-3-
[3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol-1-yl]azetidin-1-
carboxylat trong metylen clorua (10 mL). KhuAy hdn hop phan tng qua dém & nhiét do
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trong phong. C6 dic hdn hop nay & ap sut thip dé tao ra san pham thd dudi dang mudi
cia HCL. Gia tri LCMS duogc tinh cho CisH24BN4O, (M+1)*: khéi luong/dién tich =
303,2; gid tri can cir: 303,1.

Buéc 3: 5-{3-(Xyanometyl)-3-[3-metyl-4-(4,4,5, 5-tetrametyl-1, 3, 2-dioxaborolan-2-yl)-
1H-pyrazol-1-yl]azetidin-1-yl}-N-isopropylpyrazin-2-carboxamit

Gia nhiét hdn hop gébm mubi cua {3-[3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-ylJazetidin-3-yl}axetonitril va HCl (0,43 g, 1,3
mmol), 5-Clo-N-isopropylpyrazin-2-carboxamit (0,24 g, 1,2 mmol) va N,N-
diisopropyletylamin (0,63 mL, 3,6 mmol) trong rugu tert-butyl (12 mL, 120 mmol) &
100°C trong 4 gid. Sau khi 1am nguoi, loai bé dung mdi & 4p suét thip. Tinh ché phén
cin bang sic ky cot nhanh trén ¢t silica gel rira giai vdi etyl axetat trong hexan (0-60%)
dé tao ra san phém mong mudn. Gia trj LCMS dugc tinh cho Cy3H33BN7O3 (M+1)":
khi lugng/dién tich = 466,3; gid tri céin ctr: 466,2. | -

Buoc 4: 5-[3-(Xyanometyl)-3-(3,3"-dimetyl-1H, 1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-
N-isopropylpyrazin-2-carboxamit trifloaxetat

Hop chét nay duoc diéu ché bang cach st dung quy trinh twong tw nhu cac quy
trinh dugc mo ta cho su téng hop theo Vi du 4, Budc 6 bat dau tir 4-brom-3-metyl-1H-
pyrazol va 5-{3-(xyanometyl)-3-[3-metyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)-1H-pyrazol-1-yl]azetidin-1-yl}-N-isopropylpyrazin-2-carboxamit. Gia tri LCMS
duoc tinh cho C21H26NoO (M+1)*: khéi ludng/dién tich = 420,2; gia tri can ci: 420,1.
Vi du 7. 4-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-
2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl ]benzamit

F
\X/
HN-N

Xb6i rora hdn hop gdm 4-{3-(xyanometyl)-3-[4-(4,4,5 ,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl]azetidin-1-yl} -2,5-diflo-N- [(1S)-2,2,2-triflo-1-
metyletyl]benzamit (329 mg, 0,610 mmol, tir Vi du 4, buéc 5), 4-brom-3,5-dimetyl-1H-
pyrazol (206 mg, 1,18 mmol), tetrakis(triphenylphosphin)paladi(0) (110 mg, 0,098
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mmol) va natri carbonat (320 mg, 3,0 mmol) trong 1,4-dioxan (10 mL)/nuéc (5 mL)
bang nito va khudy hdn hop nay & 110°C trong 1 gid. Pha lodng hdn hop phan ung véi
EtOAc, rira v&i nude va nude mudi, cd dic hon hop. Tinh ché phﬁn cin lan dau béng
silica gel (rtra giai biang EtOAc 0-100%/hexan tiép theo 1a bing methanol
10%/diclometan), va sau d6 phan tich bing LCMS diéu ché (cot XBridge C18, rira giai
v6i gradien axetonitril/nuéc chita amoni hydroxit 0,1%, véi toe d6 dong 1a 60 mL/phut)
dé tao san phdm mong muén (30 mg, 9,7%). 'H NMR (500 MHz, DMSO-ds) & 12,17
(1H, s), 8,45 (1H, d, J = 8,0 Hz), 8,10 (1H, s), 7,70 (1H, s), 7,34 (1H, m), 6,61 (1H, s),
4,77 (1H, m), 4,62 (2H, d, /= 9,0 Hz), 439(1H d,J=9,0 Hz), 3,64 (2H, s), 222(6H
s), 1, 31 (6H, d, J = 7,0 Hz) ppm. Gié tri LCMS dugc tinh cho Ca3H23FsN;O (M+H)*:
khdi luong/dién tich = 508,2; gid trj can cir: 508,0.

Vi du 8. 5-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-

N-isopropylpyrazin-2-carboxamit
N-N : ‘«—‘HN
7

Q;

HN-N

X6i rtta hdn hop gdm 5-{3-(xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1H-pyrazol-1-yl]azetidin-1-yl}-N-isopropylpyrazin-2-carboxamit
(256 mg, 0,567 mmol, tir Vi du 2, buéc 2), 4-brom-3,5-dimetyl-1H-pyrazol (119 mg,
0,681 mmol), dixyclohexyl(2',4',6'-triisopropylbiphenyl-2-yl)phosphin - -  (2'-
aminobiphenyl-2-yl)(cloro)paladi (1:1) (67 mg, 0,085 mmol) va xesi carbonat (550 mg,
1,7 mmol) trong 1,4-dioxan (2 mL)/nuéc (1 mL) véi nito trong ba 1an. Gia nhiét phan
g t6i 53°C trong 2 gid. Pha lodng hdn hop nay véi EtOAc, rira véi nude mudi, co dic.
Tinh ché phan can thu duoc 1an dAu trén silica gel (rira giai voi EtOAc 0-100%/hexan
tiép theo 1a v4i methanol 10%/diclometan), va sau d6 phan tich béng LCMS diéu ché
(Cot XBridge C18, rtra gidi vdi gradien axetonitril/nude chira amoni hydroxit 0,1% , &
tbc do dong 1a 60 mL/phut) dé tao san pham mong mudn (0,1 g, 40%). 'H NMR (500
MHz, DMSO-dk) 6 8,64 (1H, d, J= 1,5 Hz), 8,12(1H, s), 8,06 (1H, d, J= 8,0 Hz), 7,96
(1H,d, J=1,0 Hz), 7,71 (1H, s), 4,72 (2H, d, /= 9,5 Hz), 4,49 (1H, d, J=9,5 Hz), 4,08
(1H, m), 3,68 (2H, s), 2,22 (6H, s), 1,16 (6H, d, J = 6,5 Hz) ppm. Gia tri LCMS duoc
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tinh cho C21H26NoO (M+H)*: khdi lugng/dién tich = 420,2; gia tri cdn cir: 420,0.

Vi du 9. 5-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-
N-[(15)-2,2,2-triflo-1-metyletyl|pyrazin-2-carboxamit trifloaxetat

NE_BCN-Q’WO

N-N N NH
/ e F
Z gL—F
F
//
HN-N

Buoc 1. [3-(3',5"-Dimetyl-1H, 1'H-4,4"-bipyrazol-1-yl)azetidin-3-yl]axetonitril

hydroclorua

Xbi rira hdn hop gdm tert-butyl 3-(xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-1 H-pyrazol-1-yl]azetidin-1-carboxylat (381 mg, 0,981 mmol, tir vi
du 1, buéc 2), 4-brom-3,5-dimetyl-1H-pyrazol (206 mg, 1,18 mmol),
tetrakis(triphenylphosphin)paladi(0) (110 mg, 0,098 mmol) va natri carbonat (310 mg,
2,9 mmol) trong 1,4-dioxan (10 mL) va nuée (5 mL) véi N va khudy hdn hop & 110°C
trong 2 gid. Loc hdn hgp phan tng, pha lodng véi EtOAc, sau d6 rita véi nuée. Co déc
16p hitu co va tinh ché trén silica gel (rira giai v6i EtOAc 0-100%/hexan tiép theo 12 vi
MeOH 0-10%/diclometan) dé tao tert-butyl 3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-
4,4'-bipyrazol-1-yl)azetidin-1-carboxylat (90 mg, 26%). Gia tri LCMS dugc tinh cho
Ci13H2sN6O2 (M+H)*: khéi lugng/dién tich = 357,2; gi4 tri can cir: 357,2. Chét trung gian
nay dugc xtr ly véi hydro clorua 4,0 M trong dioxan (1,2 mL, 4,9 mmol) trong metylen
clorua (1 mL) ¢ nhiét d§ trong phong trong 2 gio. Hon hop nay duoc tach loai chét bay
hoi dén trang thai kho dé tao san phim mong mudn. Gia tri LCMS duoc¢ tinh cho
C13H17Ns (M+H)*: khéi lugng/dién tich = 257,1; gié trj cin ct: 257,1.

Bucc 2. 5-[3-(Xyanometyl)-3-(3", 5'-dimetyl-1H, 1'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-
N-[(1S)-2,2, 2—triﬂo-] -metyletyl]pyrazin-2-carboxamit trifloaxetat

Gia nhiét hdn hop gdém [3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-3-
yl]axetonitril hydroclorua (13 mg, 0,039 mmol), 5-Clo-N-[(1S)-2,2,2-triflo-1-
metyletyl]pyrazin-2-carboxamit (11 mg, 0,043 mmol, tr Vi du 1, budc 4) va N,N-
diisopropyletylamin (28 pL, 0,16 mmol) trong ruou fert-butyl (1 mL) & 100°C trong 2
gio. Sau khi lam ngudi, pha loéng hdn hop nay v6i MeOH va tinh ché hén hop bing
LCMS diéu ché (diéu kién do pH=2) dé tao san phim mong mubn dang mudi TFA (4,1
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mg, 22%). Gia trif LCMS dugc tinh cho C21H23F3NoO (M+H)*: khéi lugng/dién tich =
474,2; gia tri can ctr: 474,0.

Vi du 10. 5-[3-(Xyanometyl)-3-(3-metyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-

isopropylpyrazin-2-carboxamit trifloaxetat

N=

= -
20 \éx/

s

T

x

Bucc 1. tert-Butyl 4-bromo -1H-pyrazol-1-carboxylat

Hop chét nay dugc diéu ché bing cach st dung quy trinh tuong tu nhu cac quy
trinh dugc md ta cho su tdng hop theo Vi du 1, Budce 6 bit dau tir 4-brom-1H-pyrazol.
Gié tri LCMS dugc tinh cho C4H4BrN202 (M-55)*: khdi lwong/dién tich = 191,0; gia tri
cin cu: 190,9
Buoce 2. 5-[3-(Xyanometyl)-3-(3-metyl-1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-N-

isopropylpyrazin-2-carboxamit trifloaxetat

Hop chit nay duoc diéu ché dudi dang mudi TFA bang cach sir dung quy trinh
tuong ty nhu cdc quy trinh dwgc md ta cho sy tdng hop theo Vi du 4, Bude 6 bét diu tir
tert-butyl  4-brom-1H-pyrazol-1-carboxylat va 5-{3-(xyanometyl)-3-[3-metyl-4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazol-1-yl]azetidin-1-yl}-N-
isopropylpyrazin-2-carboxamit. Giéa tri LCMS dugc tinh cho C20H24NgO (M+1)*: khéi
lugng/dién tich = 406,2; gia tri can ct: 406,1.

Vi du 11. 5-[3-(Xyanometyl)-3-(3'-etyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-
[(1S)-2,2,2-triflo-1-metyletyl |pyrazin-2-carboxamit trifloaxetat

‘Hop chét nay duoc diéu ché dudi dang mudi TFA bang cach sir dung quy trinh
tuong tu duge mo ta cho su tdng hop theo Vi du 4, Bude 6 bit dau tir 5 -{3-(xyanometyl)-
3-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)- 1H-pyrazol-1-yl]azetidin-1-y1 }-N-
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[(1S)-2,2,2-triflo-1-metyletyl]pyrazin-2-carboxamit (Vi du 1, Buéc 5) va 4-brom-3-
etyl-1H-pyrazol. Gia tri LCMS dugc tinh cho C21H23F3NoO (M+1)*: khdi lwong/dién
tich =474,2; gia tri cén cu: 474,0.

Vi du 12.  4-{3-(Xyanometyl)-3-[3'-(hydroxymetyl)-1H,1'H-4,4'-bipyrazol-1-
yllazetidin-1-yl}-2,5-diflo-N-[(1S5)-2,2,2-triflo-1-metyletyl |benzamit trifloaxetat

F
— o
// F “%LF
y F
/ OH

HN-N
Buoc 1: (4-brom-1H-pyrazol-5-yl)metanol

_ Cho Natri tetrahydroborat (0,13 g, 3,4 mmol) vao dung dich 4-brom-1H-pyrazol-
5-cacbandehit (0,30 g, 1,7 mmol, cia hdng Maybridge) trong tetrahydrofuran (5 mL).
Khuéy hén hop phéan tng & 50°C trong 1 gid. Dép tét hdn hop phan tmg bang dung dich
NaHCO; bdo hoa, va chiét bang etyl axetat (3 x 20 mL). Rira cac 16p hitu co da dugc
g0p lai bang nudc mudi, 1am khan qua MgSOs, loc va ¢ dic & ap sult thdp dé tao ra
san pham thé ma duoc st dung truc tiép trong phan tmg & budce tiép theo khong cin tinh
ché thém. Gi4 trj LCMS dugc tinh cho C4sHeBrN>O (M+1)": khdi lwong/dién tich =
177,0; gia tri cén cu: 176,9.

Buéc 2: 4-{3-(Xyanometyl)-3-[3'-(hydroxymetyl)-1H, 1'H-4,4"-bipyrazol-1-yl]azetidin-
1-yl}-2,5-diflo-N-[(1S)-2, 2, 2-triflo- I-metyletyl | benzamit trifloaxetat

Hop chét nay duoc didu ché dudi dang mudi TFA bing céach st dung quy trinh
tuwong tu nhu céc quy trinh duge mo ta cho sy téng hop theo Vi du 4, Budce 6 bét dau tir
4-{3-(xyanometyl)-3-[4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1 H-pyrazol-1-
yllazetidin-1-yl}-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit va (4-brom-1H-
pyrazol-3-yl)metanol. Gia tri LCMS dugc tinh cho CpHziFsN;O; (M+1)": khéi
luong/dién tich = 510,2; gi4 tri can cu: 510,0.

Vi du 13. 4-{3-(Xyanometyl)-3-[3-(hydroxymetyl)-3'-metyl-1H,1'H-4,4'-bipyrazol-1-
yllazetidin-1-yl}-2,5-diflo-N-[(15)-2,2,2-triflo-1-metyletyl]benzamit
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N-N

HO /_ F (e
\/Ki/ F
F
-

HN-N

F
_ (0
N=
>CNQ_J<NH
F

Bucc 1. Etyl 4-brom-1-{3-(xyanometyl)-1-[2,5-diflo-4-({[(1S)-2,2, 2-triflo-1-
metyletyl]amino}carbonyl)phenyl]azetidin-3-yl}- 1 H-pyrazol-3-carboxylat

Cho vao lo vi séng cac chat gdm rugu isopropyl (10 mL), etyl 4-brom-1H-
pyrazol-3-carboxylat (cia hidng ChemBridge) (788 mg, 3,60 mmol), 1,8-
diazabixyclo[5.4.0Jundec-7-en (48,9 pL, 0,327 mmol) va 4-[3-(xyanometylen)azetidin-
1-y1]-2,5-diflo-N-[(185)-2,2,2-triflo-1-metyletyl]benzamit (tir vi du 4 budc 4, 1,13 g, 3,27
mmol). Khudy hdn hop phan tmg nay & 80°C trong 2 gi®. Sau khi 1am ngudi dén nhiét
do trong phong, loai bé dung mdi trong chdn khéng. Tinh ché phan can bing séc ky cot
nhanh (rtra giai véi etyl axetat 0-35% trong hexan) dé tao san phim mong muédn dang
bot tring. 'TH NMR (500 MHz, DMSO) & 8,61 (s, 1H), 8,47 (d, J = 8,7 Hz, 1H), 7,34
(dd, J=12,5va 6,3 Hz, 1H), 6,62 (dd, J= 11,9 va 7,3 Hz, 1H), 4,76 (dt, J=15,5 va 7,8
Hz, 1H), 4,61 (d, J = 9,2 Hz, 2H), 4,39 (d, J = 8,0 Hz, 2H), 4,32 (q, /= 7,1 Hz, 2H),
3,68 (s, 2H), 1,31 (m, 6H) ppm. Gia tri LCMS dugc tinh cho C21H20BrF‘5N503 (M+H)*:
khéi lwong/dién tich = 564,1; gia tri can c: 563,8.

Budrc 2. Etyl 1-{3-(xyanometyl)-1-[2,5-diflo-4-({[(1S)-2, 2, 2-triflo-1-
metyletylJamino}carbonyl)phenyl]azetidin-3-yl}-3'-metyl-1H, 1'H-4,4'-bipyrazol-3-

carboxylat

Nap vao lo vi séng cac chit gdm rugu tert—bﬁtyl (1,2 mL), va nuéc (1,2 mL),
xesi florua (683 mg, 4,50 mmol), etyl 4-brom-1-{3-(xyanometyl)-1-[2,5-diflo-4-
({[(1S)-2,2,2-triflo-1-metyletylJamino} carbonyl)phenyl] azetidin-3-yl}-1H-pyrazol-3-
carboxylat (-725 mg, 1,28 mmol) va 3-metyl-4-(4,4,5,5‘--tetrametyl-1,3,2-dioXéborolan-
2-y1)-1H-pyrazol (401 mg, 1,93 mmol), tiép theo 1a Pd-127 (49 rhg, 0,064 mmol) (cta
hing Johnson Mathew). Gia nhiét hdn hgp phan ting & 85°C trong 48 gid. Lam ngudi
phén tng t&i nhiét do trong phong, pha lodng véi nuéc va etyl axetat. Chiét 16p nudce
bang etyl axetat. Lam kho 16p hitu co qua NaySOs, ¢b dic. Tinh ché phin can thu dugce
bfing sdc ky cot nhanh (rira giai véi etyl axetat 30-100% trong hexan) dé tao san phim
mong mudn dang ddu. Gia tri LCMS duogc tinh cho CasHasFsN;0; (M+H)™: khdi
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lugng/dién tich = 566,2; gia tri cdn cu: 566,0.

Budrc 3. 4-{3-(Xyanometyl)-3-[3-(hydroxymetyl)-3'-metyl-1H, 1'H-4,4'-bipyrazol-1-
vl]azetidin-1-yl}-2,5-diflo-N-[(1S)-2, 2, 2-triflo- 1 -metyletyl] benzamit

Cho lithi tetrahydroborat 2,0 M trong THF (0,12 mL, 0,25 mmol) vao dung dich
etyl 1-{3-(xyanometyl)-1-[2,5-diflo-4-({[(1S)-2,2,2-triflo-1-
metyletyl]amino} carbonyl)phenyl]azetidin-3-yl1}-3'-metyl-1H,1'H-4,4'-bipyrazol-3-
carboxylat (35 mg, 0,062 mmol) trong THF (0,5 mL). Khudy hdn hop phan ung qua
dém & nhiét do trong phong. Lam ngudi phan tng tir tir bang nude. Chibt 16p nude bing
etyl axetat. C6 dac 16p hitu co. Tinh ché phan can thu duoc bing LCMS diéu ché (Cot
XBridge C18, rira giai véi gradien gdm axetonitril/nudc chita amoni hydroxit 0,1%, &
tbc do dong chay 1a 60 mL/phit) d& tao san phim mong mubn. 'H NMR (400 MHz,
CDCl3) 6 7,79 - 7,68 (m, 2H), 7,61 (s, 1H), 6,65 (m, 1H), 6,20 (m, 1H), 4,99 — 4,89 (m,
1H), 4,68 (s, 2H), 4,60 (d, J= 8,5 Hz, 2H), 4,45 (dd, J = 8,9 va 2,0 Hz, 2H), 3,38 (s,
2H), 2,34 (s, 3H), 1,41 (d, J= 7,0 Hz, 3H). Gia tri LCMS duogc tinh cho C23H23FsN70;
(M+H)*: khéi lwong/dién tich = 524,2; gia tri cén cir: 524,0.

Vi du 14. Mubi ctia axit phosphoric va 4-[3-(Xyanometyl)-3-(3',5'-dimetyl- 1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit (Quy
trinh 1)

Cho etanol (0,3 mL) vao 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl |benzamit (24,8
mg, 0,0489 mmol) va khudy hdn hop nay dén khi tao thanh dung dich trong sudt. Thém
axit phosphoric trong isopropanol (0,064 mL, 1 M, 0,064 mmol, 1,3 duong luong) vao
hén hop va khudy hén hop nay trong 2 phiit dé tao thanh huyén phu dic. Sau do khudy
huyén phii diic nay lién tuc qua dém. Loc hdn hop nay, va rira phin banh loc véi metyl
tert-butyl ete (MTBE). Lam kho trong khong khi phan banh loc nay dé tao ra mudi trén
tiéu dé (26,3 mg, 88,9%). Mau nhiéu xa bot tia X (XRPD) duogc xac dinh cho mudi cua
axit phosphoric va dugc minh hoa trong Fig. 1. Danh sach céc pic 2-theta dugc cung

cAp trong Bang 2 dudi day.

Bang 2

2-Theta | Chiéu cao | H%
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6,848 841 64,7
8,225 135 10,4
11,778 214 16,5
12,854 378 29,1
13,577 543 41,7
14,741 157 12,1
15,967 589 45,3
16,557 1061 81,6
17,425 216 16,6
18,021 299 23

19,907 1139 87,6
20,791 1300 100
21,267 248 19,1
22,556 168 12,9
23,77 949 73

24,667 716 55,1
25,698 913 70,2
26,159 434 33,4
27,392 140 10,8
28,647 199 15,3
29,667 251 19,3
30,411 333 25,6
31,213 141 10,9
32,115 84 6,5
32,893 170 13,1
33,572 109 8,4
34,449 108 8,3
35,264 82 6,3
35,741 78 6

36,709 170 13,1
37,381 103 7,9
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38,828 63 4,9
39,443 117 9
40,559 88 6,8
41,227 88 6,8
43,396 61 4,7
44,1 90 6,9

Vi du 15. Mubi ciia axit phosphoric va 4-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(18)-2,2,2-triflo- 1 -metyletyl]benzamit (Quy
trinh 2)

Cho axetonitril (0,3 mL) vao 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit (24,6
mg, 0,0485 mmol) va khudy hdn hop nay dén khi thu duge dung dich trong sudt. Thém
axit phosphoric trong isopropanol (0,063 mL, 1 M,. 0,063 mmol, 1,3 dwong lugng) vao
hdn hop trén va khudy hdn hop nay trong 2 gir dé tao thanh huyén phu dic, sau d6
khudy lién tuc huyén phu dic ndy qua dém. Loc hdn hop nay, va rira phan banh loc véi
MTBE. Lam khb trong khong khi phin banh loc dé tao ra mudi trén tidu @& (26,27 mg,
89,5%). Mau XRPD dugc xac dinh cho mubi cia axit phosphoric va dugc thé hién trong

Fig. 2. Danh séach cac pic 2-theta dugc cung cip trong Bang 3 dudi day.

Bang 3
2-Theta  |Chiéu cao H%
6,884 499 54,1
8,305 90 9,7
11,868 165 17,9
12,945 302 32,8
13,685 | 411 | 446
14,831 125 13,6
16,116 368 40
16,656 818 | 888
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17,528 184|199
18,135 | 278 |30,
20,003 845 [917
20,898 | 921 | 100
21,335 178|193
22,409 139|151
22,701 135|146
23,894 | 711|772
24796 | 535|581
25,821 778 | 84.4
26266 | 245 | 26,6
27,483 122|132
28,742 160 [ 17.4
29,761 208|226
30,539 | 237 [ 257
31,331 1nr | 12
32,176 55 59
33,026 134|145
33,714 8 |95
34,542 69 |75
35,263 60 | 65
35,829 48 |53
36,838 108|118
37,369 64 7
38,956 53 |58
39,631 89 | 9.7
40,7 75 | 82
41,298 1|77
43,504 54 |59
44,228 76 | 83
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Vi du 16. Mubi ciia axit phosphoric va 4-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(18S)-2,2,2-triflo-1-metyletylJbenzamit (Quy
trinh 3)

Cho isopropanol (1,23 mL) vao 4-[3-(xyanometyl)-3-(3',5'"-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-y1]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit
(98,93 mg, 0,195 mmol) va khudy hdn hop nay dén khi thu duge dung dich trong sudt.
Thém axit phosphoric trong isopropanol (0,273 mL, 1 M, 0,273 mmol, 1,4 duong luong)
vao va khudy hdn hop nay trong 1 gid tai 70°C dé tao thanh huyén phu dic. Saﬁ do lam
ngudi huyén phii dic nay dén nhiét do trong phong va khudy qua dém. Loc hdn hop nay,
va rira phan banh loc v6i MTBE. Lam khé trong khong khi phin banh loc dé tao ra mudi
trén tidu dé (109,1 mg, 92,4%). Mau XRPD dugc xac dinh cho mubi cua axit phosphoric
va dugc thé hién trong Fig. 3. Danh sach céc pic 2-theta dugc cung cép trong Bang 4

dudi day.

Béang 4

2-Theta |Chiéu cao [H%

6,856 1268 100
8,237 133 10,5
11,765 209 16,5

12,859 | 343 | 27
13,596 | 472 | 372
14,74 127 10
15,931 | 403 | 318
16,569 | 912 72
17,425 | 177 | 139
17,964 | 80 6,3
18495 | 117 | 92
19,926 | 876 69

20,783 865 68,2
21,274 197 15,6
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22,561 152 12
23,727 634 50
24,637 370 29,2
25,706 443 35
26,157 290 22,9
27,597 117 9,3
28,627 120 9,5
29,682 151 11,9
30,389 186 14,6
31,186 103 8,1
32,128 55 4,3
32,872 98 7,7
33,483 72 5,7
34,435 &7 6,8
35,257 42 3,3
35,742 56 4,4
36,667 95 7,5
37,413 84 6,7
39,574 56 4,4
41,182 60 4,8
44,124 64 5

Vi du 17. Muéi cta axit phosphoric va 4-[3-(Xyanometyl)-3-(3',5 '-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit (Quy

trinh 4)

Buéc 1. Mudi ciia axit phosphoric va 4-[3-(Xyanometyl)-3-(3' 5'-dimetyl-1H, 1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2, 2, 2-triflo- I-metyletyl ] benzamit (dang

tho)

Cho dung dich axit phosphoric 85% (119,65 g, 1037,8 mmol) trong isopropanol
(120,0 mL) vao dung dich trong sudt gdm 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-
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4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(15)-2,2,2-triflo-1-metyletyl |benzamit
(405,0 g, 798,1 mmol) trong metanol (520,0 mL) va isopropanol (2550,0 mL) & 50°C
trong hon 18 phut dé tao thanh huyén phti dic. Khudy huyén phu dic thu duge & 50°C
trong 1 gio. Sau d6 thém n-Heptan (4050,0 mL) vao huyén phu dic nay trong 40 phut,
ddng thoi duy tri nhiét do bén trong huyén phu dic khoang 46 dén 53°C. Sau khi bd
sung n-heptan, 1am ngudi huyén phu dic nay tir tir #n nhiét do trong phong va khudy &
nhiét d trong phong trong 19 gid. Sau d6 thu gom céc chat rin bing céach loc, rira véi
hén hgp gdém isopropanol va n-heptan (ty 16 3 : 10 theo thé tich, 2 x 700 mL) tiép theo
12 v6i n-heptan (3 x 550 mL), va lam kho trong chan khong & nhiét do trong phong dé
tao ra mudi dang tho cua axit phosphoric va 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-
4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(15)-2,2,2-triflo- 1 -metyletyl |benzamit
(434,6 g, hiéu suit 89,9%).

Bude 2. Mudi ciia axit phosphoric va 4-[ 3-(Xyanometyl)-3-(3',5'-dimetyl-1H, 1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[ (1S)-2, 2, 2-triflo- 1-metyletyl | benzamit (dwoc
tinh ché) | |

Cho mudi cta axit phosphoric va 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-
4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(15)-2,2,2-triflo- 1 -metyletyl ]benzamit
(958,3 g, 1583 mmol) & Budce 1 va metanol (MeOH, 9583,0 mL) vao mot binh day tron
22 L dugc trang bi co clu khuéy & trén du va c6 cip nhiét duoc boc béng Teflon & nhiét
d6 trong phong. Gia nhiét huyén phu ddc thu dugc téi 50°C dé tao dung dich trong sudt,
c¢6 mau cam nhat. Loc trong dung dich nay, chuyén lai vao binh 22L va gia nhiét hdi luu
dé chung céat metanol (4793 g, 6090 mL) trong 70 phﬁt. Sau do thém Isopropanol (7700
mL) vao binh trong 30 phiit trong khi duy tri nhiét do dung dich nay khoang 50 dén
65°C. Sau khi bd sung isopropanol xong, thém tirng phan nho n-heptan (14400 mL) vao
trong khi duy tri chung cét tir tir hdn hop dung méi (MeOH, IPA va n-heptan) trong 2,5
gid. Chung cit tong s6 10818 g (15000 mL) hdn hop dung méi. Lam ngudi tir tir huyén
phu ddc thu duogc dén nhiét do trong phong, va khudy & nhiét do trong phong trong 17
gid. Thu gom céc chét rén bang cach loc, rira bing hdn hgp gdm isopropanol va n-heptan
(ty 18 1:5 theo thé tich, 3000 mL) rira tiép bang n-heptan (3 x 4000 mL), va lam kho
trong chan khong & nhiét do trong phong dé tao ra hop chit trén tiéu dé dang bét tinh
thé mau tréng nhat (925,7 g, hiéu suét 96,6% ).
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Mubi ctia axit phosphoric thé hién & dang mubi vai ty 16 1:1 theo phén tich 'H
NMR va d6 két tinh dugc x4c nhan bing XRPD. '"H NMR (400 MHz, DMSO-de): & 9,35
(br. s, 4H), 8,50 (d, J= 8,9 Hz, 1H), 8,11 (s, 1H), 7,70 (s, 1H), 7,34 (dd, J = 12,5, 6,4
Hz, 1H), 6,61 (dd, J= 12,0, 7,4 Hz, 1H), 4,86 — 4,69 (m, 1H), 4,61 (d, J= 8,9 Hz, 2H),
4,38 (d, J= 8,9 Hz, 2H), 3,64 (s, 2H), 2,21 (s, 6H), 1,30 (d, J= 7,1 Hz, 3H); 3*C NMR
(100 MHz, DMSO-dg) & 162,8, 156,7 (d, Jcr = 246,5 Hz), 146,9 (d, Jcr = 236,1 Hz),
141,6 (dd, Jcr = 13,0, 11,7 Hz), 140,3, 138,3, 125,8 (q, Jcr = 281,8 Hz), 125,6, 117,2,
116,4 (dd, Jcr = 22,3, 4,6 Hz), 115,1, 111,3 (dd, Jcr = 15,7, 5,8 Hz), 107,7 , 102,0 (dd,
Jer = 29,5, 4,5 Hz), 62,3, 57,7, 57,7, 45,8 (q, Jcr = 30,5 Hz), 27,0, 13,3 (d, Jor = 1,7
Hz), 11,7. C23H2FsN7O (gia tri MW tinh dugce 507,46); LCMS: (EI) khéi lugng/dién
tich 508,1 (M* + H). DSC thé hién pic néng chay manh & khoang 227,62°C (luc bt diu
& 224,45°C) nhu duogc thé hién trong Fig. 4A. Hop chét trén tiéu dé thé hién muc tén
that khéi luong 12 0,129% & t6i da 200°C nhur dugc minh hoa trong Fig. 4B. MAu XRPD
dugc xac dinh cho mudi ctia axit phosphoric va dwge minh hoa trong Fig. '4C. Danh sich

céc pic 2- theta duoc cung cip trong Béang 5 dudi day

Bang 5
2-Theta [Chiéu cao [H%
6,805 | 8160 100
7,278 56 0,7
8,164 | 230 28
11,065 | 68 0,8
11,685 | 1060 13
12,798 | 260 3,2
13,512 | 920 113
14,667 | 110 1.3
15,923 | 686 8,4
1649 | 2186 | 268
17,022 | 236 | 29
17,292 | 111 1,4
17,991 | 137 1,7
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18,448 | 703 8.6
19,827 | 1407 | 172
20,677 | 2119 26

21236 | 199 24
22079 | 275 | 34
22421 | 406 5

23,592 | 2119 26

24,635 | 424 52
25317 | 296 3.6
2564 | 674 8.3
26,161 | 363 4,5
27284 | 94 12
27989 | 198 24
28628 | 118 1.4
2963 | 135 17
30419 | 455 5.6
32,099 | 60 07
32,832 | 148 1.8
33,346 | 166 2

34436 | 447 5,5
35711 | 117 1,4
36,719 | 295 3.6
37349 | 135 17
38,802 | 53 0.6
39,585 | 108 13
40,565 | 64 0.8
41224 | 260 32
0244 | 68 0.8

Vi du 18. Muébi cta axit clohydric va 4-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl[benzamit (Quy
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trinh 1)

Cho 2-butanol (1,2 mL) vao 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo- 1 -metyletyl|benzamit
(97,64 mg, 0,192 mmol) va khudy hdn hop nay trong 2 phut dé tao ra dung dich trong
sudt. Cho axit clohydric trong isopropanol/isopropylaxetat (0,29 mL, 1 M trong
IPA/IPAc tir HCI 3,7 M trong IPAc, 0,29 mmol, 1,5 duong lugng) vao hdn hop phan
ting dé tao thanh dung dich trong suét. Khudy dung dich nay trong 6 phut dé tao thanh
huyén phu dic. Sau d6 khudy huyén phu dic nay ¢ nhiét do trong phong trong 5 gio.
Sau d6 loc huyén phil ddc nay va rira phin banh loc véi MTBE. Lam kho trong chan
khong phan banh loc nay trong 12 gid & 45-50°C dé tao ra mudi trén tidu d@ (97,8 mg,
93,4%). DSC thé hién pic néng chay manh & khoang 213,07°C (lac bit dau 1a &
209,22°C) nhu dugc minh hoa trong Fig. SA. Hop chét trén tiéu d& thé hién muc ton thit
khéi lwong 14 4,635% & t6i da khoang 210°C nhu dugc minh hoa trong Fig. 5B. Mau
XRPD dugce xé4c dinh cho mubi cia axit clohydric va dugc minh hoa trong Fig. 5C.

Danh sich céc pic 2-theta dwgc cung cép trong Bang 6 du6i day.

Bang 6
2-Theta | Chiéu cao | H%
7,067 208 38
12,234 | 289 53
13,716 | 308 56,4
14,48 133 24.4
14784 | 295 54
15459 | 289 52,9
16,259 181 33,1
16609 | 359 | 65,
17,121 | 347 63,5
19,486 129 23,5
20,439 147 27
21,259 95 17,4
22,865 | 223 40,8
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23,857 335 61,3
24,771 546 100
25,704 204 37,4
26,496 284 51,9
27,429 334 61,1
28,354 194 35,6
28,71 106 19,3
31,472 70 12,8
31,84 117 21,4
34,09 117 21,5
40,551 58 10,6
41,48 75 13,8
44,075 53 9,7

Vi du 19. Mubi ciia axit clohydric va 4-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit (Quy
trinh 2)

Cho isopropanol (0,5 mL) vao 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit
(52,12 mg, 0,103 mmol) va khudy hdn hop nay trong 3 phut dé tao dung dich trong subt.
Sau do6 cho axit clohydric trong isopropanol/isopropylaxetat (0,144 mL, 1 M trong
IPA/IPAc tir HCI 3,7 M trong IPAc, 0,144 mmol, 1,4 duong lugng) vao, thu dugc dung
dich trong subt. Khudy dung dich trong sudt nay trong 6-8 phut dé tao thanh huyén phu
dic. Sau d6 khudy huyén phii ddc nay & nhiét d6 trong phong trong 5 gid. Sau khi loc
huyén phil dic nay va rira phan banh loc véi MTBE. Lam khé trong khong khi phén
banh loc dé tao ra mudi trén tiéu dé (51,2 mg, 91,6%). Mau XRPD dugc xac dinh cho
mudi ctia axit clohydric va dugc minh hoa trong Fig. 6. Danh sach céc pic 2-theta dugc

cung cép trong Bang 7 dudi day.

Bang 7

2-Theta |Chiéu cao] H%

6,967 164 47,1
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12,082 267 76,8
13,388 202 58
13,71 150 43,1
14,831 101 29,1
15,438 97 27,9
16,243 174 50,1
16,634 348 100
16,97 189 54,2
17,576 76 21,8
19,672 96 27,5
20,758 141 40,6
21,163 94 27,1
22,879 110 31,7
23,928 115 33
24,735 128 36,8
25,097 149 42,9
26,444 120 34,4
26,767 112 32,2
27,416 147 42,3
28,344 105 30,2
28,686 105 30,2
29,508 58 16,7
30,156 67 19,2
31,853 50 14,3
41,126 44 12,7

Vi dy 20. Mubi ctia axit bromhydric va 4-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl |benzamit

Cho isopropanol (0,6 mL) vao 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit

(54,74 mg, 0,108 mmol) va khudy hdn hgp nay trong 3 phiit dé tao dung dich trong suét.
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Cho axit bromhydric trong isopropanol/nudce (0,151 mL, 1 M IPA/nudc tir HBr 48%
trong nudc, 0,144 mmol, 1,4 duong lugng) vao, thu dugce dung dich trong subt, sau do
khudy dung dich nay trong khoang 8 phit dé tao thanh huyén phii dic. Khudy huyén
phu ndy & nhiét d6 trong phong trong 5 gid. Sau khi loc huyén phi dic nay va ria phan
banh loc véi MTBE. Lam kho trong khong khi phan banh loc dé tao ra mubi trén tidu
dé (53,12 mg, 83,7%). DSC thé hién pic néng chay manh & khoang 203,19°C (luc bat
dau & 199,26°C) nhur dwoc minh hoa trong Fig. 7A. Hop chét trén tiéu d& thé hién chi
tén that khéi lugng nho khi 1én dén khoang 100°C nhw dugce minh hoa trong Fig. 7B.
Méiu XRPD dugc x4c dinh cho mubi cia axit bromhydric va dugc minh hoa trong Fig.

7C. Danh séach cac pic 2-theta dugc cung cép trong Bang 8 dudi day.

Bang 8
2-Theta | Chiéu cao | H%
7,007 254 36,6
12,179 139 20,1
12,445 116 | 16,8
13,468 86 12,4
14,377 297 42,9
15,042 65 9,4
15,622 192 27,6
16,211 140 20,1
17,051 281 40,5
17,407 - 87 12,5
18,5 62 8.9
19,583 121 17,5
20,222 308 44,4
21,104 347 50
22,821 376 54,2
23,484 338 48,8
23,663 137 19,8
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24279 137 | 19,8
24,889 693 | 100
25,425 171 | 247
25,99 76 11
26,62 203 | 293
27,005 | 330 | 476
27,483 116 | 16,7
28,208 382 | 55,1
28,572 159 [ 22,9
29,801 134|193
30,33 89 | 12,8
31,278 160 | 23
31,971 66 9,5
33,731 18 [ 17,1
34,608 103 | 148
35,638 68 9,8
36,746 111 16
38,497 72 | 103
39,297 112 | 16,2
40,476 98 | 14,2
41,364 169 | 24,4
43,37 68 9,8
43,804 60 8,7

Vi du 21. Mudi cua axit sulfuric va 4-[3-(Xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit (Quy
trinh 1)

Cho isopropanol (0,5 mL) vao 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit (47
mg, 0,103 mmol) va khudy hén hop nay trong 3 phit dé tao dung dich trong subt. Cho
axit sulfuric trong isopropanol (0,5 M trong IPA tir axit sulfuric 98%, 0,051 mmol, 0,55
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duong lugng) vao, thu dugc dung dich trong sudt, sau d6 khudy dung dich nay trong 6-
8 phiit dé tao thanh huyén phu dic. Sau d6 khudy huyén phu dic nay ¢ nhiét do trong
phong trong 5 gio. Tiép theo, loc huyén phu dic nay va rira phan banh loc véi MTBE.
Lam kho trong khong khi phan banh loc dé tao ra mudi trén tiéu dé (18,84 mg, 33,6%).
DSC thé hién hai pic thu nhiét & 136,16°C va 146,97°C (luc bt dau 1a & 122,15°C) va
mat pic thu nhiét rhanh 4 259,16°C (ltc bat diu 1a ¢ 25 5,09°C) nhu dugc minh hoa trong
Fig. 8A. Mau XRPD duoc x4c dinh cho mubi cua axit sulfuric va dugc minh hoa trong

Fig. 8B. Danh s4ch cac pic 2-theta dugc cung cip trong Bang 9 dudi day.

Bang 9

2-Theta |Chiéu cao| H%

3,742 151 18,4
7,322 228 27,7

9,892 93 11,3
12,57 74 9
13,642 56 6.8
14,713 | 341 | 414

716,307 81 9,8
17412 | 60 7.3

18,978 125 15,2
19,628 823 100

20,982 73 8.9
21,256 212 25,8
22,041 66 8
24,625 691 &4
25,902 66 8
26,529 123 15

27,083 174 21,1
28,18 175 21,2
30,706 91 11,1
32,369 53 6,4
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34,766 96 11,6

38,298 50 6
38,663 74 9
42,485 48 5,8

Vi du 22. Mudi cua axit sulfuric va 4-[3-(Xyanometyl)-3-(3',5"-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo- 1-metyletyl|benzamit (Quy
trinh 2)

Cho isopropanol (0,5 mL) vao 4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-
bipyrazol-1-yl)azetidin-1-ylI]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit
(27,91 mg, 0,055 mmol) dé tao dung dich trong sudt. Cho axit sulfuric trong nude (1,0
M, 0,06 mmol, 1,09 duong lugng) vao va khqu hdn hop thu duoc dé tao thanh huyén
phu dic. Gia nhiét huyén phii dic nay téi 60°C va khudy dé duoc dung dich trong subt.
Lam ngudi dung dich nay t6i nhiét do trong phong va khudy lién tuc qua dém. Loc hdn
hop thu dugc va rira phin banh loc véi MTBE. Sau d6 lam khé trong khong khi phén
banh loc dé tao ra mudi trén tiéu dé. Miu XRPD duoc xac dinh cho mudi cua axit
sulfuric va dugc minh hoa trong Fig. 9. Danh séch céc pic 2-theta dwgc cung cép trong

Béang 10 dudi day.

Bang 10

2-Theta | Chiéu cao | H%

4,843 191 22,5
7,313 218 25,8
9,856 116 13,7
12,556 95 11,2
13,61 57 6,8
14,703 361 42,6
15,261 64 7,5
16,309 147 17,3
18,941 149 17,6
19,611 847 100
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20,952 113 13,3
21,242 241 28,4
21,708 100 11,8
24,609 620 73,2
26,513 130 15,3
27,026 126 14,8
28,19 167 19,7
30,659 86 10,1
32,346 60 7
34,711 108 12,7
38,597 82 9,7
41,082 55 6,4
42,435 43 5,1

Vi du A: Thir nghiém JAK kinaza in vitro

Hop chat trong tai liéu nay da dugc thi nghiém vé hoat tinh trc ché ciia dich JAK
theo thir nghiém in vitro sau day dugc mo ta trong tai liu ca Park et al., Analytical
Biochemistry 1999, 269, 94-104. Vung xtc tac cia JAK! (axit amin 837-1142), JAK2
(axit amin 828-1132) va JAK3 (axit amin 781-1124) & ngudi véi dudi His dau cudi N
duogc bidu hién bang cach st dung virus baculo trong céc té bao con tring va duge tinh
ché. Hoat tinh xuc tac cua JAK1, JAK2 hodc JAK3 dugc phén tich béng cach do kha
ndng phosphotyl héa cua peptit dd dugc biotinyl hoa. Peptit dd qua phosphoryl héa duge
phat hién bang phuong phap huynh quang phén tich thoi gian ddng nhit (homogenous
time resolved fluorescence - HTRF). Céc gi tri ICsp ctia cac hop chéat duge do cho tung
loai kinaza trong cac phan ing c¢& 40 microL. ma chita enzyme nay, ATP va peptit 500
nM trong chéit dém Tris 50 mM (do pH 7,8) véi NaCl 100 mM, DTT 5 mM, va BSA 0,1
mg/mL (0,01%). Véi nhitng phép do ICso 1 mM, ndng do ATP trong cac phan ung nay
1a 1 mM. Cac phan tmg dugc tién hanh & nhiét d¢ trong phong trong 1 gidr va sau d6
duge két thuc bang 20 uL dung dich EDTA 45 mM, SA-APC 300 nM, Eu-Py20 6 nM
trong chit dém thur nghiém (ciia hang Perkin Elmer, Boston, MA). Su gén két vai khéng
thé dugc danh dau Europi dién ra trong 40 phit va tin hiéu HTRF duoc do trén may doc
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dia Fusion (cua hang Perkin Elmer, Boston, MA). Xem Bang 11 dé ¢6 dit liéu lién quan

dén cac hop chét trong cac vi du.

Bang 11. Dit liéu IC50 trong thir nghiém JAK (6 néng d6 ATP 1 mM)

Vi du s6 JAK1 JAK2 JAK2/
ICso MM)* | ICso (nM)* JAK1
1 + i >10
2 + ++ >10
3 + +++ >10
4 + ++ >10
5 4o -+ >10
6 + +++ >10
7 + ++ >10
8 + ++ >10
9 + o+ >10
10 ++ -+
11 e +H+
12 ot e
13 + +++ >10
17 + ++ >10

* (+) ndng dd 300 nM hoc thép hon; (++) ndng d6 >300 nM dén 1000 nM ; (+++) ndng
d6 >1000 nM ; (++++) ndng d6 >700 nM
Vi du B: Cac thir nghiém té bao

Cac dong té bao ung thu phu thudc vao céc xytokin va do d6 truyén tin hiéu
JAK/STAT, dé sinh truéng, c6 thé dugc dit vao dia véi mat o 6000 té bao trén mdi
giéng (kiéu dia 96 giéng) trong RPMI 1640, FBS 10%, va xytokin thich hop 1 nG/mL.
Céc hop chit c6 thé dugc thém vao cac té bao nay trong DMSO/mdi trudng (ndng do
cubi cing DMSO 0,2%) va dugc U trong 72 gior & 37°C, CO; 5%. Anh hudng ctia hop

chét dén d6 sdng sot cua té bao dugc dénh gia bang cach st dung phwong phép thir
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nghiém d6 sdng s6t cia té bao phat quang CellTiter-Glo (Promega) tiép theo 12 bing
phuong phap dinh lugng bang thiét bi TopCount (Perkin Elmer, Boston, MA). Céc anh
huéng nim ngoai dich tiém tang cua céac hop chét nay duogc do song song bang céach st
dung dong té bao din truyén khong phai JAK véi c6 cing mot két qua doc thi nghiém.

T4t ca cac thi nghiém thuong duoc thuc hién tring l3p.

Céc dong té bao néu trén ciing c6 thé duoc st dung dé khao sét cac anh hudng
clia cac hop chét nay dén kha ning phosphoryl hoa cua cac JAK kinaza hotic céc co chét
tiém tang cudi dong phan ung nhu 1a céc protein STAT, Akt, Shp2, hodc Erk. Céc thi
nghiém nay c6 thé dugc thye hién sau khi bo déi xytokin qua dém, tiép theo 14 qu4 trinh
1 so bo nhanh véi hop chét (trong 2 gid hodc it hon) va kich thich xytokin trong khoang
gan 1 gio hodc it hon. Sau d6, protein dwoc chiét ra khéi t& bao va dugc phan tich bang
cac k¥ thudt twong tw nhu cac k¥ thuat da biét trong linh vure ndy bao gdm phuong phap
lai thAm protein (Western blot) hodc phuong phép ELISA bang céch st dung cac khang
thé ma c6 thé phan biét giita protein da phosphoryl héa va protein tdng sd. Céc thi
nghiém nay c6 thé sir dung c4c té bao binh thudng hoic té bao ung thu dé danh gia hoat
tinh ctia cac hop chit nay vé tinh sinh hoc lién quan dén do sdng sét cia té bao khéi u
hodc vé cac thé trung gian gy bénh viém. Vi du, vé c4c thé trung gian gdy bénh viém,
cac xytokin nhu IL-6, IL-12, IL-23, hoidc IFN c6 thé dugc st dung dé kich thich su hoat
hoa JAK din dén sy phosphoryl héa (c4c) protein STAT va c¢6 kha ning din dén cac
c4u hinh phién ma (dugc danh gia béng ma trdn mang hodc k¥ thudt qPCR) hodc su san
xuét va/hodc sy bai tiét cac protein, nhu IL-17. Kha niing cac hop chét nay e ché cac
anh huéng do xytokin gian tiép gy ra co6 thé duoc do bing céach st dung cac k¥ thuat

thong thuong da biét dbi véi cac chuyén gia trong linh vyc k¥ thuat nay.

Céc hop chét trong tai liéu nay ciing c6 thé duge thi nghiém trong cac mo hinh
té bao dugc thiét ké dé danh gia hiéu luc va hoat tinh cta ching chdng lai cac JAK dot
bién, vi du, dot bién JAK2V617F dugc phat hién trong cac rdi loan tang sinh tuy. Cac
thi nghiém nay thudng sir dung cac t& bao phu thudc xytokin thudc dong huyét hoc (vi
dy BaF/3) ma cac JAK kinaza kiéu dai hodc dot bién duoc biéu hién sai léch trong d6
(James, C., et al. Nature 434:1144-1148; Staerk, J., et al. JBC 280:41893-41899). Cac
chi tiéu ciia dong phéan g bao gdm cac anh hudng ciia cac hop chét nay lén kha nang
séng s6t cia té bao, su tang sinh té bao, va cac protein JAK, STAT, Akt, hodc Erk da
phospharyl hoa.
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Céc hop chét cu thé trong tai liéu nay c6 thé dwgce danh gia vé hoat tinh cua ching
tic ché sy tang sinh té€ bao T. Nhu véy thir nghiém c6 thé duoc xem xét 1a thir nghiém
tang sinh té bao dwoc dan truyén bai xytokin thu hai (sic la JAK) va cling 14 thit nghiém
don gian vé su @tc ché mién dich hodc trc ché sy hoat hoa mién dich. Sau day 1a tom tit
ngén gon vé cach thirc thuc hién céc thi nghiém nay. Céc té bao don nhan mau ngoai vi
(Peripheral blood mononuclear cells - PBMCs) dugc diéu ché tir cic mau mau toan phan
& nguoi st dung phuong phap phan tach Ficoll Hypaque va cac té bao-T (phan doan
2000) c6 thé thu dwgrc tir cac PBMC bang cach rira ling. Cac t bao-T & ngudi méi duoc
phan 1ap c6 thé dugc bao quan trong méi trudng nudi ciy (RPMI 1640 c6 bd sung huyét
thanh bao thai bo 10%, penixilin 100 U/ml, 1 streptomyxin 100 pg/m) vi mét dd 2 x
106 t& bao/ml & 37°C trong hon 2 ngdy. Dé phan tich su ting sinh té bao dugc kich thich
béi IL-2, truée tién cac Té bao-T duge xir ly véi chit kich thich t& bao phan chia
Phytohemagglutinin (PHA) véi ndng do cudi cang 1a 10 ug/mL trong 72 gid. Sau khi
rira mot 14n bing PBS, trai cac t& bao v6i mat dd 6000 té bao/ giéng vao céc dia 96 giéng
va xir Iy céc té bao nay bang cc hop chit & nhitng ndng do khac nhau trong moi trudong
nudi cdy voi sy 6 mit ciia IL-2 100 U/mL & nguoi (mua tir hing ProSpec-Tany
TechnoGene; Rehovot, Israel). U céc dia nay & 37°C trong 72 gio va d4nh gia chi sb
tﬁng sinh té bao bang cach st dung thube thir phét quang CellTiter-Glo theo quy trinh

do nha may san xuit huéng din (hang Promega; Madison, WI).
Vi du C: Hiéu qua chéng khéi u in vivo

Céc hop chét trong tai lidu nay c6 thé dugc danh gia trong cdc mo hinh ghép khéi
u ngoai lai & nguoi & nhitng con chudt bi ton thuvong mién dich. Vi dy, bién thé géy khbi
u thude dong té bao u twong bao INA-6 c6 thé dugc st dung dé cdy dudi da ‘cho chudt
SCID (Burger, R., ef al. Hematol J. 2:42-53,‘2001). Sau do, nhiing con mang khéi uco
thé dugc chon ngiu nhién vao cac nhom didu tri bang thude hodc chit dan thube va cac
liu khac nhau cta cac hop chét nay c6 thé duoc clp theo mot s6 duéhg dung thong
thuérng‘bét ky bao gdm dwdng udng, tiém qua mang bung, hoic truyén lién tuc bang
cach st dung bom_céy. Theo ddi sy phat trién cua khéi u theo th(‘ﬁ gian bang cach st
dung thudc kep. Ngoai ra, cac mau khéi u ¢6 thé dugce thﬁ thap lai & thoi diém bét ky
sau khi bat dau diéu fri dé phan tich nhu dugc md ta & trén (Vi du B) nhdm danh gia cac
anh huéng ciia hgp chit dén hoat tinh JAK va cac duong truyén tin hiéu cudi dong phan
tg. Ngoai ra, tinh chon loc (cac) hop chét c6 thé duge danh gia bang cach st dung md
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hinh ghép khdi u ngoai lai dwgc dan truyén bdi cac kinaza da bibt khac (vi du Ber-Abl)
nhu mé hinh khéi u K562.

Vi du D: Thir nghiém dép ng qua méan cham do tiép xtc da & chudt

Céc hop chét trong tai liéu nay ciing c6 thé dugce thir nghiém vé& hiéu qua cua
chung (vé mit trc ché cac dich JAK) trong mo hinh ;[hfr nghiém qua min chdm & chudt
duge dan truyén béi té bao-T. Péap tng qua mén kiéu cham do tiép xuc da (delayed-type
hypersensitivity - DTH) & chudt duge coi 14 md hinh hop ly vé viém da tiép xuc 1am
sang, va cac r6i loan mién dich do t& bao bach huyét T khac & da, vi du nhu bénh vay
nén (Immunol Today. 1998 Jan;19(1):37-44). Dap tmg DTH & chudt c6 chung nhiéu dic
diém véi bénh vay nén, bao gdbm sy tham nhiém hé mién dich, su gia ting cac xytokin
gy viém kém theo, va su ting sinh qua muc té bao sirng. Ngoai ra, nhiéu loai tdc nhan
¢6 hiéu qua trong viéc diéu tri bénh vay nén 1am sang ciing 1 cc chit trc ché hitu hidu

trong dap img DTH & chudt (Agents Actions. 01/1993; 38(1-2):116-21).

Vao ngay thit 0 va 1, chudt Balb/c dwoc gdy nhay cam bing cach bdi khu tra, vao
phén bung dugc cao nhin clia ching véi khang nguyén 2.4,dinitro-flobenzen (DNFB).
Vao ngdy thtt 5, tién hanh do d6 day cia tai nhitng con chudt nay bing cach st dung vi
ké ky thuat. Cac két qua do nay duoc ghi chép lai va dugc st dung lam duong co s6.
Sau d6 ca hai tai clia nhitng con vat ndy duge cho chiu thir thach bang cach boi khu tra
DNFB véi lugng tdng 20 pL (10 pL trén loa tai trong va 10 pL trén loa tai ngoai) & ndng
d6 0,2%. Tlr 24 dén 72 gid sau qua trinh thir thach, do lai 14n nita d6 day cua tai nhing
con vat nay. Viéc diéu tri bang cac hop chat thir nghiém dugc xem xét thong qua cac
pha gy nhay cam va pha thtr thach (ngay -1 dén ngay 7) hodc trude khi va thong qua
pha thir thach (théng thudng 13 vao chidu ngay 4 dén ngay 7). Viéc didu tri bang céc hop
chét thir nghiém (& néng d6 khac nhau) duoc cip theo cach hodc toan than hodc khu tra
(b6i khu trti cht diéu trj vao tai). Hiéu qué cia cac hop chat thir nghiém nay dugc nhan
biét & sy giam mirc sung tai so vi trudng hop khong diéu tri. Cac hop chét lam giam
20% hoac hon tré 1én dugce coi 1a hi€éu qua. Trong mot sb thi nghi€m, chudt dugc cho

chiu thtr thach nhung khong duoc gay nhay cam (ddi ching am).

Hiéu qua te ché (rc ché su hoat héa cac con dudng JAK-STAT) cua céc hop
chét thir nghiém c6 thé duoc khing dinh bang phuwong phap phén tich héa md mién dich.

Su hoat hoéa (cac) con duong JAK-STAT din dén sy hinh thanh va sy chuyén vi clia cac
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yéu t6 phién ma chirc ning. Ngoai ra, anh hudng cia céac té bao mién dich va su tang
sinh gia ting ctia c4c té bao simg ciing cdn mang lai thay ddi vé kiéu bidu hién ddc nhit
& tai ma c6 thé dugc khao sat va dinh lurong. Nhiing phé“m tai duge ¢ dinh b%mg Focmalin
va gén parafin (dugc thu lai sau pha thir thach trong mo6 hinh DTH) phai chiu qua trinh
phan tich héa md mién dich bing céch sir dung khang thé tuwong tac dic hidu véi STAT3
da phosphoryl héa (dong 58E12, ctia hang Cell Signaling Technologies). Tai ctia nhitng
con chudt nay dugc xir Iy bing cac hop chét thir nghiém, chit din thuéc, hoic
dexamethason (danh gia diéu trj hiéu luc 1am sang vdi bénh vay nén), hodc khong ¢6
bat ky su diéu tri ndo, md hinh DTH dé c6 cac két qua so sanh. Cac hop chét thit nghiém
va dexamethason c6 thé mang lai nhitng thay d6i phién ma twong ty nhau vé c mit dinh
lugng va dinh tinh, va ca cac hop chét thir nghiém va dexamethason co thé lam giam s6
lwgng céc té bio xdm nhap. Ca phwong thirc cdp theo cach toan than va khu tr cac hop
chat thir nghiém nay c6 thé mang lai céc hiéu qua trc ché, tic 1a, lam giam sd luong té

bao tham nhap va e ché nhing thay d6i phién ma.
Vi du E: Hoat tinh khang vi€ém in vivo

Céc hop chét trong tai liéu nay c6 thé dugc danh gia trong cdc mo hinh ddng vat
gam nhdm hoic khong gim nhim duoc thiét ké dé sao chép dap tng viém duy nhét hoic
phtc hop. Vi dy, m6 hinh dong vat gdm nhim cla bénh viém khép ¢ thé duoc sir dung
dé danh gi4 tiém nang diéu trj clia cac hop chit nay véi iiéﬁ ding ngin ngira hoic liu
ding diéu trj. Nhitng mé hinh nay bao gdm nhung khéng gi61 han & bénh viém khop do
colagen & chudt nhit hodc chudt déng, bénh viém khép do ta duge & chudt, va bénh
viém khép do khang thé colagen. Cac bénh ty mién bao gdm, nhung khong gidi han ¢,
bénh da xo climg, tiéu duong tuyp I, viém mang gitta va ddy mét, viém tuyén giap, bénh
nhuoc co, cac dang bénh than lién quan globulin mién dich, viém co tim, nhay cam
duong thd (hen suyén), luput, hodc viém két trang ciing c6 thé dugc str dung dé danh
gi4 kha ning didu tri ctia cic hop chét trong tai lidéu nay. Nhitng mé hinh nay da dugce
thiét 1ap hop ly trong cong ddng nghién ciru va twong tu véi cdc md hinh da biét trong
linh vyc k§ thuét nay (Current Protocols in Immunology, Tép 3., Coligan, J.E. et al,
Wiley Press.; Methods in Molecular Biology: Tép. 225, Inflammation Protocols.,
Winyard, P.G. and Willoughby, D.A., Humana Press, 2003.).

Vi du F: Cac md hinh dong vat dé diéu tri bénh kho madt, viém mang bd dao, va viém
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két mac

Céc tac nhan c6 thé duge danh gia trong mot hodc nhidu mo hinh tién 1am sang
ctia bénh kho mét di biét trong linh vuc k§ thuat nay bao gdm, nhung khong gidi han 6,
mod hinh tuyén 1¢ ding concanavalin A (ConA) & thd, md hinh chudt dung scopolamin
(dudi da hodc thim théu qua da), mé hinh tuyén 18 chudt dung Botulinumn, hodc m
hinh bt ky trong s cdc md hinh ty mién tw phat cia loai gdm nhim ma din dén réi loan
chirc nang tuyén mét (vi du NOD-SCID, MRL/Ipr, hodc NZB/NZW) (Barabino et al.,
Experimental Eye Research 2004, 79, 613-621 va Schrader et al., Developmental
Opthalmology, Karger 2008, 41, 298-312, mdi tai liéu trong s6 nhitng tai lidu nay dugc
dua vao ddy toan bd bang cach vién dan). Cac chi tiéu trong cac mo hinh nay c6 thé bao
gém mb bénh hoc ciia tuyén mét va mét (giac mac, v.v) va c6 thé 1a thi nghiém Schirmer
¢ dién hoac nhitng phién ban duoc cai bién ciia n6 (Barabino et al.) do lwong nudc mét
tao ra. Hoat tinh c6 thé dugc danh gia bang cach cép theo lidu luong qua nhidu duong
dung (vi du toan than hodc khu tr(l) ma c6 thé bit dau trude khi hodc sau khi c¢6 mat

bénh do ludong duogc.

Cac tac nhén co6 thé dugc danh gia trong mdt hodc nhidu mo hinh tidn 1am sang
clia bénh viém mang bd dao da biét trong linh vuc k§ thuat nay. Céc md hinh nay bao
gbm, nhung khong gi6i han &, cdc md hinh vé& bénh viém mang bd dao ty mién thyc
nghiém (experimental autoimmune uveitis - EAU) va Qiém mang 56 dao do endotoxin
(endotoxin indﬁced uveitis - EIU). Cac thtr nghiém EAU c6 thé duoc thl_ic hién trén tho,
chudt déng, hoac'chuc}t nhét va c6 thé bao gém qué trinh tao mién dich thu dong hodc
chii dong. Vi dy, khang nguyén bt ky trong sb cac khang nguyén véng mac c6 thé dugc
st dung dé gy nhay cam cho cic con vét v6i chit khang nguyén thich hop sau khi ma
céc con vat ndy c6 thé dugc cho thir thich qua mét véi cing mot khang nguyén. Mo
hinh EIU thi ¢6 tinh cip tinh hon va bao gdm viéc dung khu tra hodc toan than
lipopolysacarit véi céc lidu luong khong gay chét. C4c chi tiéu ciia ca hai md hinh EIU
va EAU c6 thé doi hoi buée kham vong mac, mé bénh hoc trong sb cic yéu cu khéc.
Céc mo hinh nay dugc xem xét bdi Smith et al. (Immunology and Cell Biology 1998,
76, 497-512, dugc dua vao day toan bd béng cich vién din). Hoat tinh duoc danh gia
bang cach cip theo liéu lwong qua nhidu dudng dung (vi du toan than hodc khu tri) ma
c6 thé bat dau trude khi hodic sau khi c6 mit bénh do luong dugc. Mot s6 mo hinh duoc

ligt k€ & trén cling co thé tién trién thanh viém mang cing mat/viém thuong ciing mac,
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viém mang mach, viém th¢ mi, hodc viém mong mat va hi¢u qua cua nhitng md hinh
nay rat hitu ich trong viéc khao sét hoat tinh tiém néng cia cac hgp chat d€ diéu tri tri

liéu cho nhitng bénh nay.

Céc tac nhan ﬁay ciing c6 thé duoc danh gia trong mot hodc nhidu mod hinh tién
lam sang ctia bénh viém két mac da biét trong linh vuc k¥ thuat nay. Cac md hinh nay
bao gém, nhung khong gidi han ¢, cac md hinh dong vét gdm nhim sir dung chudt lang,
chudt dong, hoic chudt nhit. Cac mé hinh éhu(}t lang bao gdm céc mé hinh st dung qué
trinh tao mién dich chi dong hodc thu dong va/hodc cac quy trinh thir thach mién dich
d6i voi cac khang nguyén nhu ovalbumin hoéc c¢6 phan huong (dwgc xem xét trong tai
liéu cua Groneberg, D.A., et al., Allergy 2003, 58, 1101-1113, dugc dua vao déy toan
b0 béng cach vién din). Cac md hinh chudt ddng va chudt nhit nhin chung cling c6 thiét
ké tuong tu nhu cdc mo hinh & chudt lang (cling dugc xem xét bdi Groneberg). Hoat
tinh cling dugc danh gia bing cach cép theo lidu luong qua nhiéu dudng dung (vi du
toan than hoic khu trt) ma c6 thé bit dau trude khi hodic sau khi ¢6 mit bénh do ludng
duge. Cac chi tiéu dbi véi cac nghién clru nay c6 thé bao gém, vi du, mo hoc, mién dich

hoc, héa sinh, hodc phén tich phan tr cdc md mat nhu két mac.
Vi du G: Bdo v€ xuong in vivo

Céc hop chét c6 thé dugce danh gia trong nhidu mé hinh tién 14m sang khéac nhau
ctia chig thiéu xwong, chimg lodng xwong, hodc ching tidu xwong da biét trong linh
vuc k¥ thudt nay. Vi du, céc loai dong vat gam nh4m bj cit bd buéng trimg c6 thé dugc
sir dung dé danh gia kha ning cac hop chét nay anh huong dén nhing biéu hién va déu
hiéu cua su tai cAu trac xuong va’hodc mat do xuong (W.S.S. Jee va W. Yao, J
Musculoskel. Nueron. Interact., 2001, 1(3), 193-207, dugc dua vao day toan bd b%mg
cach vién dan). Ngoai ra, mat do va cu triic xuong c6 thé dugc danh gia & céc loai dong
vat gdm nhidm dugc xtt 1y bang miu dbi ching hodc hop chét sang ché trong cac md
hinh tri li€u (vi du glucocorticoid) do chung thiu xwong (Yao, et al. Arthritis and
Rheumatism, 2008, 58(6), 3485-3497; va id. 58(11), 1674-1686, ca hai tai li¢u nay dugc
dwa vao day toan bd bang cach vién din). Ngoai ra, hidu qua ctia cac hop chét nay dbi
véi ching tiéu xuong va mat do xuong co thé dugc danh gia trong cac md hinh dong
vat gdm nhim cua ching viém khép di thao luan & trén (Vi du E). Céc chi tiéu cla tat

c& cac md hinh nay c¢6 thé thay ddi nhung thudng bao gdm md hoc va cac phép danh gia
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brc xa cling nhu héa md mién dich va cac du hiéu héa sinh thich hop vé su tai cau triac

xuong.
Vi du H: M6 hinh chudt bién dbi gen S100A9

D4 c6 ching minh tir trude ring loai chudt bién ddi gen S10049 biéu hién sy tich
tu tiy xwong do MDSC di kém véi su phét trién cta chung thiéu t& bao mau da dong
tién trién va chimg loan san té bao tuong ty véi MDS. Ngoai ra, sy trudng thanh cudng
buc sém ctia MDSC theo cach diéu trj bing axit 7df cd la-trans-retinoic hodc gian doan
protein diéu chinh (DAP12) mang motif hoat héa thu thé min dich trén co s& tyrozin
hoat tinh (lién két - ITAM) trong sy truyén tin hiéu CD33 d4 sita chita kiéu hinh huyét
hoc va giam nhe bénh. Hé thdng nay c6 thé hitu ich khi thi nghiém danh gia cac hiéu
qua {rc ché JAK1 1én bénh tuong ty MDS trong mé hinh tién 14m sang. J. Clin. Invest.,
123(11):4595-4611 (2013), Theo do, chat irc ché chon loc JAK1 duge cép theo lidu
luong bing 6ng thong qua miéng. Kha ning hop chit nay lérh gidm nhe chirng thié'ﬁ té
bao mau va ching loan san té bao quan sat dugc trén chudt bién ddi gen S10049 duge
giam sat. |

Nhiéu noi dung cai bién khac nhau thudc sang ché, ngoai nhitng ndi dung dugc
md t& trong tai lidu nay, s& tré nén sang té d6i voi cac chuyén gia trong linh vyc nay khi
doc phin mo ta néu trén. Nhitng ndi dung cai bién nay ciing dugc nhdm muc dich nim
trong pham vi ctia phin yéu ciu bao hd kém theo. Mdi tai liéu tham khao dugc trich dan
trong sang ché, bao gérﬁ tht ca céc patent, don patent, va céc'céng b6 dorn, dugc dua vao

day toan bd bang cach vién dan.
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YEU CAU BAO HO

1. Hop chét ¢6 cong thirc I:

N-N lIl—Rz
R7 Y RS R!
RI_ A, -R1
/
HN—N
I

hodc mudi dugc dung cua nd; trong do:

Cy' 1a phenyl, pyridyl, pyrimidinyl, pyrazinyl, hoic pyridazinyl, mdi phan tir
trong tap hop nay tily y dugc thé béi 1, 2, 3, hosic 4 nhém doc 14p dugc chon tir R3, R?,
R, va RS;

Y 1a N hoic CH;

R! 1a Ci alkyl, Cis haloalkyl, Cs.7 xycloalkyl, Cs7 xycloalkyl-Ci.3 alkyl,
heteroxycloalkyl ¢6 4-7 canh, heteroxycloalkyl-Ci.; alkyl ¢6 4-7 canh, phenyl, phenyl-
C13 alkyl, heteroaryl c6 5-6 canh hodc heteroaryl-Ci.3 alkyl ¢6 5-6 canh, mdi phan tir
trong tap hop nay tiy y duoc thé béi 1, 2, hodc 3 nhom thé doc 1ap duogc chon tir flo,
clo, Ci3 alkyl, -OH, -O(C1-3 alkyl), -CN, -CF3, -CHF, -CH2F, -NHa, -NH(C1.3 alkyl), -
N(Ci-3 alkyl)a, -C(=O)N(C1.3 alkyl)z, -C(=O)NH(C1.3 alkyl), -C(=0)NHa, -C(=0)O(C -3
alkyl), -S(=0)2(Ci.3 alkyl), -S(=0)2(Cs.6 xycloalkyl), -C(=0)(Cs.s xycloalkyl), va -
C(=0O)(C1-3 alkyl);

R? 1a H ho#c Ci3 alkyl; trong d6 Ci.3 alkyl néu trén tiy y duoc thé bsi 1, 2, hodc
3 nhém thé ddc 14p duogc chon tir flo, clo, -OH, -O(C1.3 alkyl), -CN, -CF3, -CHF,, -CH,F,
NHa, -NH(C;.3 alkyl), va -N(Ci-3 alkyl)2; hodc

R! va R?% cung véi nguyén tir nito ma chung gin vio, tao thanh vong
heteroxycloalkyl c6 4, 5 hodc 6 canh, ma tuy y duogc thé bai 1, 2, hoidc 3 nhém thé ddc
lap duge chon tr F, Cl, -OH, -O(Ci3 alkyl), -CN, Ci3 alkyl, Ci3 haloalkyl, -
NHa, -NH(C;-3 alkyl), -N(Ci3 alkyl)2, -CH2CN, va -CH>OH;

R’ 1a H, F, CI, -CN, Cy.3 alkyl, C1.3 floalkyl, -O(C1-3 alkyl), hodc -O(C;-3 floalkyl);
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R* 1a H, F, Cl, -CN, Ci3 alkyl, Ci floalkyl, -O(Ci.3 alkyl), hoic -OC(Ci-3
floalkyl);

R’ 1a H, F, Cl, -CN, Ci3 alkyl, Ci.3 floalkyl, -O(C1.3 alkyl), hozic -OC(C13
floalkyl);

RS 1a H, F, Cl, -CN, C13 alkyl, Cy3 floalkyl, -O(C1- alkyl), hoic -OC(Ci.3
floalkyl);

R’ 1a H, F, Cl, Ci3 alkyl, Cis haloalkyl, -
NRI7R!72, -NHC(=O)R!?, -C(=0)NR!7*R!7, -NHS(=0)%R!™, hoiic -S(=0);NR!"4R!",
trong d6 C1.3 alkyl néu trén tity ¥ duoc thé béi 1, 2, hodic 3 nhém thé duoc chon tix F, Cl,
-CN, -CF3, -CHF», -CH?F, -NH,, -NH(CH3), -N(CH3s)2, OH, -OCH3, -OCF3, -OCHF>,
va -OCHLF;

R¥1a H, F, Cl, C1.3 alkyl, ho#ic C1.3 haloalkyl;

R?1a H, F, Cl, C1.3 alkyl, Ci.3 haloalkyl, xyclopropyl, -CN, -NH,, -NH(C.; alkyl),
hodc -N(Ci-3 alkyl)z, trong d6 Ci-3 alkyl néu trén tily y duge thé bai 1, 2, hodc 3 nhém
thé dugc chon tir F, clo, -CN, -CF3, -CHF,, -CH>F, -NH>, va OH;

R! 14 H, F, Cl, C13 alkyl, Ci.3 haloalkyl, xyclopropyl, -CN, -NH,, -NH(C1.3
alkyl), ho#c -N(C1.3 alkyl),, trong d6 Ci-3 alkyl néu trén tity y duoc thé bdi 1, 2, hodc 3
nhém thé dugc chon tir F, clo, -CN, -CF3, -CHF,, -CHyF, -NH,, va OH;

R!7 1a Ci. alkyl, phenyl hodc heteroaryl ¢6 5-6 canh, mdi phén tir trong tap hop

nay tuy y dugc thé boi 1, 2, 3 hodc 4 nhém thé R? dugc chon mot cach doc 1ap;
R!721a H hodc Ci-3 alkyl;

R!7 13 Cy3 alkyl tity y dugc thé béi 1, 2, hoic 3 nhém thé duge chon tir F, clo, -
CN, -CF3, -CHF;, -CH;F, -NH,, -NH(CH3), -N(CHs),, OH, -OCHs, va -OCF3, -OCHF»,
va -OCH,F; va

mdi R?” duge chon mot cach doc 1ap tir halo, -OH, NO», -CN, C.; alkyl, Ca.3
alkenyl, Ci3 alkynyl, Ci haloalkyl, xyano-Ci; alkyl, HO-Ci3 alkyl, CF3-Ci3
hydroxyalkyl, Ci.3 alkoxy-Ci.3 alkyl, C3.7 xycloalkyl, Ci.3 alkoxy, Ci.3 haloalkoxy, H>N-
, (C13 alkyl)NH-, (Ci alkyl)>2N-, HS-, Ci3 alkyl-S-, Ci3 alkyl-S(=0)-, Ci.3 alkyl-
S(=0),-, carbamyl, Ci.3 alkylcarbamyl, di(Ci-; alkyl)carbamyl, carboxy, Ci.3 alkyl-
C(=0)-, Ci4 alkoxy-C(=0)-, Ci13 alkyl-C(=O)O-, Ci3 alkyl-C(=O)NH-, Ci.3 alkyl-
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S(=O):NH-, HyN-SOz-, Cis alkyl-NH-S(=0),-, (Cis alkyl)uN-S(=0),-, H,N-
S(=0):NH-, C1 alkyl-NHS(=0)NH-, (Ci.3 alkyl)2N-S(=0),NH-, HoN-C(=0)NH-, C;.
3 alkyl-NHC(=O)NH-, va (Ci.3 alkyl):N-C(=O)NH-.

2. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thuc la:

R5
NEE—§X<> \N=§}~<?
Y /
o

N—N
R7 Y RB R3 R2
R% A\ R
//
HN—N
Ia
hodc mubi duge dung cia nod; trong do:
X 1a N hodc CR*; va
W 1a N hoic CR®.
3. Hop chét theo diém 1, trong d6 hop chéit nay c6 cong thirc Ia:
R5
N:—><> wWo
Y /
N-N —g\-x N-R!
R7 ! S R8 R3 Rlz
R9 Y R10
) /
HN—N
Ia
hozic mubi dugc dung cia né; trong dé:
X 1a N hodc CR%;
W 1a N hoic CRS;
Y 1a N hodc CH;

R! 1a Cis alkyl, Ci haloalkyl, Cs.s xycloalkyl, Cs.s xycloalkyl-Ci3 alkyl,
heteroxycloalkyl c6 tir 4-6 canh, hoidc heteroxycloalkyl-Ci-3 alkyl ¢6 4-6 canh, mdi phin
ti trong tap hop nay tuy y duge thé boi 1, 2, hodc 3 nhém thé duge chon mot cach doc
14p tir flo, clo, Ci-3 alkyl, -OH, -O(C1.3 alkyl), -CN, -CF3, -CHF», -CHyF, -NHa, -NH(C1-
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3 alkyl), -N(Ci3 alkyl)a, -C(=O)N(Ci-3 alkyl),, -C(=O)NH(C1-3
alkyl), -C(=O)NHz, -C(=0)O(C..3 alkyl), -S(=0)2(Ci-3 alkyl), -S(=0)2(Cs.6 xycloalkyl),
-C(=0)(Cs.6 xycloalkyl), va -C(=0)(Ci-3 alkyl);

R? 12 H ho#c Ci3 alkyl; trong d6 C1.3 alkyl néu trén tity y dugc thé béi 1, 2, hodc
3 nhém thé doc lap dugc chon tir flo, clo, -OH, -O(C1.3 alkyl), -CN, -CF3, -CHF», -CH,F,
NH,, -NH(C1.3 alkyl), va -N(C1.3 alkyl)2; hodc

R! va R% cung véi nguyén ti nito ma ching gin vao, tao thanh vong
heteroxycloalkyl c6 4, 5 hodc 6 canh, ma tuy y duoc thé boi 1, 2, hodc 3 nhom thé doc
lap dugc chon twr flo, -OH, -O(Ci-3 alkyl), -CN, Ci3 alkyl, C1.3 haloalkyl, -NH,, -NH(C:-
s alkyl), -N(Ci.3 alkyl),, va -CH2CN;

R31a H, F, Cl, -CN, Ci alkyl, -OCF3, -CF3, hodc -O(C1-3 alkyl);

R*1a H, F, CI, -CN, C1.3 alkyl, hodc -O(C1-3 alkyl);

R’ 1a H, F, Cl, -CN, Ci3 alkyl, hoic -O(C1.3 alkyl);

R¢1a H, F, CI, -CN, hoic Ci.3 alkyl;

R’ 1a H, F, Cl, Ci3 alkyl, Cis haloalkyl, -
NR!7R!78, .-NHC(=0)R!", -C(=0)NR!"?R!7®, -NHS(=0);R!?, hoic -S(=0),NR!72R!7,
trong d6 Ci.3 alkyl néu trén tuy y dugc thé boi 1, 2, hoic 3 nhom thé duoc chon tir F, Cl,
-CN, -CF3, -CHF», -CH2F, -NH,, va OH;

R¥1a H, F, Cl, C1.3 alkyl, hodc Ci-3 haloalkyl;

R’1a H, F, Cl, C1.3 alkyl, C1.3 haloalkyl, xyclopropyl, -CN, -NHa, -NH(C1-3 alkyl),
hoic -N(C1-; alkyl)z, trong d6 Ci.3 alkyl néu trén tiy ¥ dugc thé béi 1, 2, hodc 3 nhém
thé dugc chon tir F, clo, -CN, -CF3, -CHF3, -CHF, -NH;, va OH;

R!® 1a H, F, Cl, Ci alkyl, Ci3 haloalkyl, xyclopropyl, -CN, -NH,, -NH(C1.3
alkyl), hoic -N(C1.3 alkyl),, trong d6 Ci-3 alkyl néu trén tily ¥ duoc thé béi 1, 2, hodc 3
nhém thé duge chon tir F, clo, -CN, -CF3, -CHF;, -CH,F, -NH;, va OH;

R!7 14 Cy.6 alkyl, phenyl hoic heteroaryl ¢6 5-6 canh, mdi phén tu trong tap hop

nay tuy y duoc thé béi 1, 2, 3 hodc 4 nhém thé duwoc chon mét cach ddc 1ap tir R

R!721a H hodc C1.3 alkyl;
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R!7 14 C1.3 alkyl tiry ¥ duoc thé boi 1, 2, hodc 3 nhém thé duge chon tit F, clo, -
CN, -CF3, -CHF», -CHF, -NH,, va OH va

mdi R? dugc chon mdt cach doc 1ap tir halo, -OH, NO,, -CN, C1.3 alkyl, Cs.3
alkenyl, Cz.3 alkynyl, Ci3 haloalkyl, xyano-Ci; alkyl, HO-Ci3 alkyl, CF3-C1.
hydroxyalkyl, Ci.3 alkoxy-Ci-; alkyl, Cs.7 xycloalkyl, Ci1.3 alkoxy, Ci-3 haloalkoxy, HaN-
, (Ci3 alky)NH-, (Ci3 alkyl)aN-, HS-, Ci.; alkyl-S-, Ci3 alkyl-S(=0)-, Ci alkyl-
S(=O)2-, carbamyl, C;; alkylcarbamyl, di(Cis alkyl)carbamyl, carboxy, Ci.; alkyl-
C(=0)-, Ci4 alkoxy-C(=0)-, Ci3 alkyl-C(=0)O-, Ci3 alkyl-C(=O)NH-, Ci.; alkyl-
S(=0),NH-, HoN-8O2-, Ci3 alkyl-NH-S(=0)-, (Ci3 alkyl)2N-S(=0),-, H,N-
S(=0)2NH-, Ci.3 alkyl-NHS(=O)2NH-, (C13 alkyl)aN-S(=0),NH-, HoN-C(=0)NH-, C;.
3 alkyl-NHC(=O)NH-, va (C;-3 alkyl)oN-C(=O)NH-.

4, Hop chit theo diém 3, hodc mubi dugc dung cida no, trong do:

R! 14 Cy6 alkyl, Ci haloalkyl, Cs.6 xycloalkyl, hodc Cs.¢ xycloalkyl-Cy.; alkyl,
trong d6 Ci.6 alkyl, Cs.6 xycloalkyl, va Cs.¢ xycloalkyl-Ci.3 alkyl néu trén, mdi nhom tity

¥ duge thé béi 1, 2, hodc 3 nhom thé doc 1ap duge chon tir flo, -CF3, va metyl;
‘R? 1a H hodc metyl;
R31a H, F, hoic CI;
R*1a H hoic F;
R5 1a H hoac F;
R® 1a H hoic F;
R 12 H, metyl, etyl hosic HO-CH,-;
R® 1a H ho#c metyl;
R’ 1a H, metyl hoic etyl; va
R1!91a H, metyl, etyl hoic HO-CHa-.

5. Hop chét theo mot diém bét ky trong sb cac diém tir 2 dén 4, hodc mudi duoc

dung cuia no, trong do Y 1a N.

6. Hop chit theo mot diém bét ky trong sb cac diém tir 2 dén 4, hodc mudi duge

dung cta no, trong d6 Y 1a CH.
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7. Hop chit theo mét diém bét ky trong sb cac diém tir 2 dén 6, hodc mubi duoc

dung cuia nd, trong d6 X 1a N.

8. Hop chét theo mot diém bét ky trong sb cac diém tir 2 dén 6, hodc mubi duoc

dung cua nd, trong d6 X 1a CR*.

9. Hop chét theo diém 8, hodc mudi dugc dung cta no, trong d6 R* 1a H hoic F.
10.  Hop chét theo méot diém bat ky trong sé cac diém tir 2 dén 9, hodc mudi dugc
dung cia no, trong d6 W 1a N.

11. Hop chét theo mot diém bét ky trong sb cac diém tir 2 dén 9, hodc mubdi dugc
dung ctia no, trong d6 W 1a CR®.

12.  Hop chét theo diém 11, hodc mudi dugc dung cua no, trong d6 R6 1a H, F, hoic
CL

13.  Hop chét theo diém 11, hodc mubi dugc dung cta no, trong d6 R® 1a H hoic F.
14.  Hop chét theo diém 11, hogc mudi duge dung clia né, trong d6 R 1a H.

15.  Hop chit theo mot diém bét ky trong s6 cac diém tir 2 dén 14, hodc mudi duogc
dung cua nd, trong d6 R3 1a H ho#c F.

16.  Hop chét theo mdt diém bét ky trong sé cac diém tir 2 dén 15, hodc mubi duge
dung ctia no, trong d6 R’ 1a H hoic .

17.  Hop chit theo mot diém bét ky trong sb cac diém tir 1 dén 16, hodc mubdi dugc
dung cua nd, trong d6 R? 1a H ho#c metyl.

18.  Hop chat theo mot diém bét ky trong sb cac diém tir 1 dén 16, hodc mubi dugc
dung cua nd, trong d6 R? 1a H.

19.  Hop chét theo mot diém bét ky trong s cac diém tir 1 dén 18, hodc mubdi dugce
dung cua no, trong d6 R! 1a Cis alkyl, Ci. haloalkyl, Cs.s xycloalkyl, hoic Cj.6
xycloalkyl-Ci.3 alkyl, trong d6 Ci.6 alkyl, Cs.¢ xycloalkyl, va Cs.¢ xycloalkyl-Ci.3 alkyl
néu trén, moi nhom tiy ¥ duoc thé bai 1, 2, hodc 3 nhém thé doc 1ap dugce chon tir flo,
-CF3, va metyl.

20.  Hop chit theo mot diém bat ky trong s cac diém tir 1 dén 18, hodc mudi dugc

dung cua no, trong d6 R! 1a isopropyl, etyl, 1-metylpropyl, 2,2,2-triflo-1-metyletyl, 1-
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xyclopropyletyl, xyclopropyl, 1-triflometylxyclopropyl, 1-xyclopropyl-2,2,2-trifloetyl,
2,2,2-trifloetyl, hodc 2,2-difloetyl.

21. Hop chét theo mot diém bat ky trong s6 cac diém tir 1 dén 18, hodc mudi duoc

dung cuia no, trong do R! 1a isopropyl, etyl, 1-metylpropyl, hodc 2,2,2-triflo-1-metyletyl.

22.  Hop chét theo mét diém bét ky trong sé cac diém tr 1 dén 21, hodc mudi duoc

dung cua no, trong d6 R7 1a H, metyl, etyl, hodc HO-CH,-.

23.  Hop chit theo mdt diém bét ky trong sb cac diém tir 1 dén 22, hodc mudi dugc

dung cta no, trong d6 R® 1a H hodc metyl.

24.  Hop chét theo mot didm bAt ky trong sb cac diém tir 1 dén 22, hodc mubi duogc

dung ctia ng, trong d6 R® 1a H.

25.  Hop chat theo mot diém bét ky trong sb cac diém tir 1 dén 24, hodc mubi duoc

dung cta no, trong d6 R° 1a H, metyl hoic etyl.

26. Hop chét theo mot diém bét ky trong sb cac diém tir 1 dén 24, hodc mubi duge

dung cta no, trong d6 R® [a H.

27.  Hop chit theo mot diém bat ky trong s6 cac diém tir 1 dén 24, hodc mubi duoc

dung ctia no, trong d6 R® 1a metyl.

28. Hop chét theo mot diém bt ky trong s6 cac diém tir 1 dén 27, hodc mubdi dugc

dung cta nd, trong d6 R'° 1a H, metyl, etyl, hosic HO-CHz-.

29.  Hop chat theo mot diém bét ky trong sb cac diém tir 1 dén 27, hodc mudi duoc

dung ctia no, trong d6 R!? 13 H.

30. Hop chét theo mot diém bt ky trong s6 cac diém tir 1 dén 27, hodc mudi duoc

dung ctia nd, trong d6 R!° 1a metyl.

31.  Hop chét theo mot diém bat ky trong sd cac diém tir 1 dén 27, hodc mudi duge

dung ctia n6, trong d6 R 1a etyl.

32.  Hop chét theo mot diém bat ky trong sé cac diém tir 1 dén 27, hodc mudi duge

dung ctia nd, trong d6 R 1a HO-CHo-.

33.  Hop chit theo diém 1, hosic mudi dugc dung ctia né, trong d6 hop chit c6 cong

thirc I 1a hop chét ¢ cong thirc II:
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R¢ RS
N= = 0
s esd
NN N-R
RI-~\~gt R R ;
R~ -R'0
/
HN-N

II

hoic mudi duge dung ctia né.
34.  Hop chat theo diém 1, hoic mudi dugc dung ctia né, trong d6 hop chét c6 cong

thire I 12 hop chét ¢ cong thirc I1I:

III

hodc mudi duge dung cta né.
35.  Hop chét theo diém 1, hoac mubi duoc dung cia nd, trong do, hop chét c6 cong

thirc I 13 hop chét ¢ cong thirc IV:

NEE—j><> N={>_<?
N /
N—N _{§—N w—R1
R3 ,
R7 V4 R8 R2
R A\, R0
/
HN—N

v

hodc mubi duge dung ctia no.
36.  Hop chit theo diém 1, hoic mubi dugce dung ctia nd, trong d6, hop chét ¢ cong

thae I 12 hop chét c6 cong thire ITa:
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hodc mudi duge dung cia no.
37. Hop chét theo diém 1, hodc mubi duoc dung cua nd, trong d6, hop chét c6 cong

thire T 12 hop chit ¢6 cong thirc IITa:

R6 R5
N= — o)
\ 7/
N~ N $—R1
3
R’ Z RS R R2
RQ z R1O
/
HN—N
Ila

hozic mubi duge dung ciia né.
38. Hop chét theo diém 1, hodc mubi duge dung cta no, trong dd, hop chét c6 cong

thirc I 13 hop chét ¢ cong thirc IVa:

R5
N= N={}_4?
/
N—N ) N w—R1
R3
R’ Y R8 R2
R~ —R'°
/
HN—N
IVa

hodc mudi dige dung cia né.

39.  Hop chét theo diém 1 dwgc chon tir:
5-[3-(xyanometyl)-3-(3'-metyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-

[(1S)-2,2,2-triflo-1-metyletyl|pyrazin-2-carboxamit;
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5-[3-(xyanometyl)-3-(3'-metyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-y1]-N-
isopropylpyrazin-2-carboxamit;
4-[3-(xyanometyl)-3-(3'-metyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-y1]-N-
isopropylbenzamit;
4-[3-(xyanometyl)-3-(3'-metyl-1H,1'H-4,4"-bipyrazol-1-yl)azetidin-1-y1]-2,5-
diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit;
4-[3-(1H,1'H-4,4'-Bipyrazol-1-yl)-3-(xyanometyl)azetidin-1-y1]-2,5-diflo-N-
[(1S)-2,2,2-triflo-1-metyletyl |benzamit;
5-[3-(xyanometyl)-3-(3,3'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-
isopropylpyrazin-2-carboxamit;
4-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-
2,5-diflo-N-[(1 S)-2,2,2-triﬂo- 1-metyletyl]benzamit;
5-[3-(xyanometyl)-3-(3',5'-dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-N-
isopropylpyrazin-2-carboxamit;
5-[3-(xyanometyl)-3-(3',5'-dimetyl-1H, 1 'H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-N-
1(15)-2,2,2-triflo-1-metyletyl|pyrazin-2-carboxamit;
5-[3-(xyanometyl)-3-(3-metyl-1H,1'H-4,4'-bipyrazoi-1-yl)azetidin-1-yl]-N-
isopropylpyrazin-2-carboxamit; |
5-[3-(xyanometyl)-3-(3'-etyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-y1]-N-[(1S)-
2,2 2-triflo-1-metyletyl]pyrazin-2-carboxamit;
4-{3-(xyanometyl)-3-[3'-(hydroxymetyl)-1H,1'H-4,4'-bipyrazol-1-yl]azetidin-1-
y1}-2,5-diflo-N-[(1S5)-2,2,2-triflo-1-metyletyl [benzamit; va
4-{3-(xyanometyl)-3-[3 -(hydrOX}'metyl)-3 '-metyl-1H,1'H-4,4'-bipyrazol-1-
yl]azetidin-1-yl} -2,5-diflo-N-[(1 S)-2,2,2-triﬂo- 1-metyletyl|benzamit; |
hodic mubi dugc dung cia nod.
40. Hop chit theo diém 1, trong d6 hop chit nay 1a 4- [3-(xyan0mety1)-3 -(3,5'-
dimetyl-1H,1'H-4,4'-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-

metyletyl]benzamit, hodc mubi dugc dung cua no.
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41.  Mudi dugc chon tur:

mubi cia axit phosphoric va 4-[3-(xyanometyl)-3-(3’,5’-dimetyl-1H,1’H-4,4’-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit;

mudi ctia axit clohydric va 4-[3-(xyanometyl)-3-(3 >,5’-dimetyl-1H,1’H-4,4’-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit;

mubi cta axit bromhydric va 4-[3-(xyanometyl)-3-(3’,5 ’-dimetyl-1H,1°’H-4,4’-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo- 1-metyletyl]benzamit; va

mudi cia axit sulfuric va 4-[3-(xyanometyl)-3-(3’,5’-dimetyl-1H,1°H-4,4°-
bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-metyletyl|benzamit.

42.  Ché phim chira hop chat theo mot diém bét ky trong sé céc didm 1 dén 40 va
chit mang duoc dung.

43.  Quy trinh diéu ché mudi cua axit phosphoric va 4-[3-(xyanometyl)-3-(3°,5°-
dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-y1]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-
metyletyl]benzamlt bao gdm budc:

(a)  hoa tan mudi ctia axit phosphoric va 4-[3-(xyanometyl)-3-(3’,5’-dimetyl-
1H,1’H-4,4"-bipyrazol-1-yl)azetidin-1-yl]-2,5-diflo-N-[(1S)-2,2,2-triflo-1-
metyletyl]benzamit trong metanol & nhiét d6 tir khoang 40°C dén khoang 70°C dé tao
thanh hdn hop thi nhit;

(b)  bb sung n-heptan vao hdn hop thir nhét nay & nhiét do tir khoang 40°C dén
khoang 70°C dé tao thanh hdn hop th hai; va

(c)  lam ngudi hdn hop thir hai nay dé tao thanh mubi cua axit phosphoric va
4-[3-(xyanometyl)-3-(3°,5’-dimetyl-1H,1°H-4,4’-bipyrazol-1-yl)azetidin-1-y1]-2,5-
diflo-N-[(1S)-2,2,2-triflo-1-metyletyl]benzamit.

44.  Ché pham chira mudi theo diém 41 va chit mang dugc dung.
45.  Phuong phap tc ché in vitro hoat tinh JAK1 bao gdm budc cho JAK1 tiép xuc
v6i hop chit theo diém bat ky trong s& cac diém tir 1 dén 40. '

46. Phudng phép trc ché in vitro hoat tinh JAK1 bao gdm budc cho JAK1 tiép xtic

voi mubi theo diém 41,
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