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Hop chit cua sang ché ¢ hoat tinh tc ché JAKL, va do d6, ¢ hiéu qua tc ché mién
dich, hiéu qua chong viém va hiéu qua chdng ting sinh, va 1a hiru ich trong diéu tri cac
bénh nhu viém khdép dang thép, bénh viém rudt, bénh vay nén va viém mach, hen phé
quén, bénh phdi tic nghén mén tinh va viém xoang 4i toan, polyp miii.
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Linh vic ki thuat dwoc dé cap

Sang ché d& cap dén hop chit pyrazolothiazol va dugc phim chtra hop chét
pyrazolothiazol, hodc mudi duge dung cuia n6, hodc solvat ciia né lam hoat chét. Séng
ché con dé cap dén ché phim trc ché JAK1 va thudc chira hop chét pyrazolothiazol nay.
Tinh trang k§ thuit ciia sang ché

Céc tyrosin kinaza 12 nhém cac enzym ma phosphoryl héa dic hiéu gbc tyrosin
trong céc protein. Cac enzym ndy c6 vai trd dang ké trong cic dudng truyén din tin
hiéu ndi bao va lién quan dén cac chirc ning sinh hoc khac nhau bao gom su sdng, biét
hoa, ting sinh, va tiét cta té bao. Ho Janus Kinaza (ciling dugc goi 1a JAK) da duoc
biét 14 ho cua cac tyrosin kinaza lién quan dén phét tin hi€u cho xytokin. Ho JAK bao
gdm bén loai enzym: JAK1, JAK2, JAK3 va Tyrosin kinaza 2 (ciing duge goi 1a Tyk2).
Khi xytokin lién hop véi thu thé xytokin twong ing ciia n6, JAK dugc phosphoryl héa,
va gbc tyrosin cia thu thé sau d6 dwoc phosphoryl héa. Sau d6, chét truyén dan tin
hiéu va hoat hoa phién ma (cling dugc goi 1a "STAT"), ma c6 trong céc té bio, s& tro
nén lién hop voi gbe tyrosin dugc phosphoryl héa cia thu thé, va géc tyrosin clia
STAT duogc phosphoryl héa bdi JAK. Cac STAT dugce phosphoryl héa tao ra dime, va
dime chuyén dich vao nhén va hoat héa sy phién ma cia gen dich, ma din dén sy hoat
héa cia cac té bao. Cac duong JAK/STAT 14 céc dudng truyén din tin higu ndi bao
quan trong clia cac xytokin trong cac té bao kha bién mién dich (tai liéu phi séng ché
1). Khoang 40 loai truyén dan tin hiéu xytokin duogc trung gian bdi sy két hop ciia bén
JAK va bay STAT, va nhitng bét thudng vé sy san sinh xytokin va phat tin hiéu cho
xytokin dugc tin ring c6 lién quan mét thiét dén khong chi cac bénh mién dich va
viém khéc nhau, nhu 13 c4c bénh tr mién dich va cac bénh di trng, ma con ca cac bénh
c6 cac bénh ly hoc khac nhu 1a cdc bénh ung thu. Cac hop chét ngan chin sy hoat hoa

cua cac duong JAK/STAT nay thu hat sy chu y nhu 1a cac liéu phép méi dung cho céc
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bénh nay, va, thuc té, cac chét trc ché JAK da dugc chép thuin & My va Nhét Ban 13
lidu phép dung cho xo héa tiy xuong, ting hdng ciu vo cin va viém khép dang thip.
Thém nita, cdc hiéu qua clia céc hop chét nhu vdy duoc mong doi trong didu tri cac
bénh t mién dich khac (nhu 13 viém khép vay nén, viém khép do tudi thiéu nién, bénh
Castleman, bénh luput ban do6 toan than, hdi chiing Sjogren, bénh xo cliing rai rac,
bénh viém rudt, bénh Behget, bénh nhuge co ning, bénh tidu duong typ 1, bénh than
immunoglobulin, cic bénh tuyén gidp ty mién dich, bénh vay nén, bénh cing bi, bénh
viém than luput, hdi ching kho mét, viém mach (nhu 1a viém dong mach Takayasu,
viém ddng mach té bao khéng 16, viém da vi mach, bénh u hat v6i viém da mach va
bénh u hat 4i toan vdi viém da mach), viém da co, viém da co va viém tiy séng-thén
kinh thi gi&c), cac bénh viém (nhu 1a viém da di img, vi€ém da tiép xuc, eczema, chirng
ngtra, di tmg thyc phim, hen phé quan, viém phdi 4i toan, bénh phdi tic nghén man
tinh, viém mii di Gng, viém xoang mén tinh, viém xoang &i toan, polyp miii, viém két
mac di Gng, viém xuong khép, viém dbt séng dang thép, bénh _Kawasaki, bénh
Buerger, viém da dong mach nit va viém mach IgA), cidc bénh tang sinh (nhu 1a céac
loai ung thu u cting, c4c loai ung thu méu, u ac tinh bach huyét, cac bénh ting sinh tiy
xuong, da u tly, xo hoa phdi va ting bach cu 4i toan), giam thinh lyc dot ngdt, bénh
than tidu dudng, rung téc timg ving, dio thai cdy ghép tiy xwong hodc dio thai cy
ghép co quan. Hién nay, céc thir nghiém 14m sang dang trong tién trinh thyc hién déi
v6i mot s6 bénh nhu duoc liét ké bén trén & Nhat Ban, My va Chau Au.

Cu thé 13, cac nghién cua sinh hoc khéc nhau d4 chimg minh vai trd quan trong
ctia JAK trong céc truyén dn tin hidu ctia cic xytokin (xem c4c tai liéu phi sang ché
2,3va4),chira réng cac chét tc ché JAK1 14 hitu ich trong diéu tri cac bénh, nhu 13
c4c bénh ty mién dich: viém khép vay nén (xem tai liéu phi sang ché 5), viém khop do
tudi thiéu nién (xem tai li¢u phi sédng ché 6), bénh Castleman (xem tai li€u phi sang ché
6), bénh luput ban do6 toan than (xem tai liéu phi sang ché 7), hdi chimg Sjogren (xem
tai liéu phi sang ché 8), bénh xo cimg rai rac (xem tai lidu phi sang ché 9), bénh viém

rudt (xem tai liu phi sdng ché 10), bénh Behget (xem tai liéu phi séng ché 11), bénh
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nhugc co ning (xem tai lidu phi sang ché 12), bénh tiéu dudong typ 1 (xem tai lidu phi
sang ché 9), bénh thin immunoglobulin (xem tai liéu phi sang ché 13), cac bénh tuyén
gidp ty mién dich (xem tai liéu phi sang ché 14), bénh vay nén (xem tai liéu phi sang
ché 15), bénh cting bi (xem tai lidu phi sang ché 16), bénh viém thn luput (xem tai
liéu phi sang ché 17), hdi chimg kho mét (xem tai lidu phi sang ché 18), viém mach
(xem c4c tai liéu phi sang ché 19, 20, 21, 22 va 23), viém da co (xem tai liéu phi séng
ché 24), viém da co (xem tai liéu phi sang ché 24), viém tiy séng-thin kinh thi gidc
(xem tai liéu phi sang ché 25), cdc bénh viém: viém da di ung (xem tai li€u phi sang
ché 26), viém da tiép xtic (xem tai liéu phi sang ché 27), eczema (xem tai liéu phi sang
ché 28), chimg ngtra (xem tai liéu phi sang ché 29), di img thyc phdm (xem tai lidu phi
sang ché 30), hen phé quan (xem tai liéu phi sang ché 31), viém phdi 4i toan (xem tai
lidu phi sang ché 32), bénh phdi tic nghé&n min tinh (xem tai liéu phi sang ché 33),
viém mili di img (xem tai liéu phi séng ché 31), viém xoang mén tinh (xem tai liéu phi
sang ché 34), viém xoang 4i toan, polyp miii (xem tai lidu phi sang ché 35), viém két
mac di mg (xem tai lidu phi sang ché 36), viém xwong khép (xem tai liéu phi séang ché
37), viém d6t séng dang thap (xem tai liéu phi sang ché 6), bénh Kawasaki (xem tai
liéu phi sang ché 38), bénh Buerger (xem ti liéu phi sang ché 39), viém da dong mach
ndit (xem tai liéu phi sang ché 40), viém mach IgA (xem tai lidu phi sang ché 41), c4c
bénh tang sinh: c4c loai ung thu u cing, céc loai ung thu mdu, u 4c tinh bach huyét,
céc bénh ting sinh tiy xwong, da u tlly (xem cic tai liéu phi sang ché 42, 43 va 44),
giam thinh lyc dot ngdt (xem tai liéu phi sang ché 45), bénh thén tiéu duong (xem tai
liéu phi sang ché 46), rung toc timg ving (xem tai lidu phi sang ché 47), dao thai cdy
ghép tiry xuong hogic dao thai cdy ghép co quan, v.v.. Ching han, dudi ddy céc thir
nghiém 1am sang dugc thuc hién. Viém khép dang thip (https://clinicaltrials. gov/
NCTO01888874 va NCT02049138), bénh Crohn (https:/clinicaltrials.gov/
NCT02365649), ung thu phdi t& bao khong nhé (https://clinicaltrials.gov/
'NCT02257619), ung thu tuyén tuy (https://clinicaltrials.gov/ NCT01858883), xo hda

tay xuwong (https://clinicaltrials.gov/ NCT01633372) va bénh viy nén
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(https://clinicaltrials.gov/ NCT02201524).

Thém nita, trong s& céc phat tin hiéu cho xytokin dugc lién hop véi JAKI, cac
chét tre ché dbi véi cac xytokin dudi diy da dugc dé cép.

(1) IL-6 (ciing dugc goi 12 interleukin-6): cic chét diéu tri ding cho viém khép
dang thip, viém khép d6 tudi thiéu nién va bénh Castleman (xem céc tai liéu phi sing
ché 48, 49 va 50).

(2) IL-2: chét diéu tri ding cho su dao thai cAp tinh sau cdy ghép than (xem tai
lidu phi sang ché 51).

Ngoai ra, cac thir nghiém 1am sang d6i voi cac chit wre ché xytokin dudi day
dang dugc thuc hién.

(3) IL-4 va IL-13: chét diéu trj ding cho hen phé quan, viém da di ung, viém
xoang 4i toan, polyp miii va viém thuc quan 4i toan (xem tai liéu phi sang ché 31).

(4) IL-13: chét diéu tri ding cho xo héa phdi (xem https://clinicaltrials.gov/
NCT02036580).

(5) IL-5: chéit didu tri ding cho hen phé quan, bénh phdi tic nghén man tinh,
tang bach cAu 4i toan, bénh u hat 4i toan véi viém da mach, viém thyc quén &i toan,
viém xoang 4i toan/polyp mili va viém da di ing (xem tai liéu phi sang ché 31 va tai
lidu phi sang ché 52).

(6) IFNa (ciing duoc goi 14 interferon-a): chét diéu tri ding cho bénh luput ban
d6 toan than (xem tai liéu phi sang ché 7).

(7) IL-31: chét diéu tri ding cho viém da di tng (https://clinicaltrials.gov/
NCT01986933).

(8) TSLP (ciing dugc goi 1a lymphopoietin mé dém tuyén trc (thymic stromal
lymphopoietin)): cac chét didu tri ding cho hen phé quan (https://clinicaltrials.gov/
NCT02054130) va viém da di ung (https://clinicaltrials.gov/ NCT00757042).

Nhu vy, sur tre ché tin hiéu JAK 1 1a bién phap wu tién dé phong ngira hoic didu
tri cac bénh giy ra boi su bét thuong ctia JAKI, nhu 14 cic bénh ty mién dich, cic

bénh viém va céc bénh ting sinh.
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Pbi vai chét rc ché JAK1, cac [1,2,4]triazolo[1,5-a]pyridin (xem céc tai liéu
séng ché 1 va 2), cac pyrazinon ba vong (xem tai lidu sang ché 3), cac pyrolopyrimidin
(xem céc tai li¢u sang ché 4 dén 7), cac phthalazin (xem tai liéu sang ché 8), cac
imidazopyrolopyridin (xem tai liéu sang ché 9 va tai liéu phi sang ché 53), cac
diamino-1,2,4-triazol (xem tai lidu phi sang ché 54), cac pyrazolo[1,5-a]pyridin (xem
tai liéu sang ché 10), cac imidazo[1,2-a]pyridin (xem céc tai liéu sang ché 11 va 12),
cac benzimidazol (xem tai liéu sang ché 13), cac 7-azaindol (xem tai liéu sang ché 14)
da duge bao céo. Tuy nhién, khong tai liéu nao trong sd céc tai liéu dugc néu 1én nay
boc 10 cac hop chét pyrazolo[5,1-b][1,3]thiazol.
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Vén dé k¥ thuét cin duoc giai quyét

Muc dich ctia sang ché 1a d& xuét hop chit c6 hoat tinh e ché JAK1 tdt, ché
phim tc ché JAK1, dugc phim va thubc chira hop chét nay.
Céch thirc giai quyét van dé

Sang ché dugc dua trén phat hién cta tic gia sang ché ring hop chét c6 cong
thire chung [I] dudi day hoéc_muéi dugc dung cta nd, hodc solvat cia n6 (duédi day
dugc goi 1a "hop chét cta sang ché") c6 hoat tinh &rc ché JAK 1 tuyét voi.

Do d6, sang ché @& xuit cac dbi tugng néu trong cac muc tir (I) dén (XVII) duéi
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day.
()  Hop chit pyrazolothiazol c6 cong thirc [I]:

[cong thic 1]
s

N
N/J\rN z
|f

trong do:

R' 12 hydro, alkyl hoic alkoxy;

Z 12 -OR’ hogc -NR'R’;

trong do:

R’ 12 alkyl, alkyl duoc thé béi xycloalkyl, xycloalkyl, aryl hodc heteroaryl,

R* 14 hydro hozc alkyl;

R’1a alkyl, xycloalkyl hodc nhém di vong bao hoa,

alkyl va xycloalkyl trong R’ ty v dugc thé boi mot hodc hai nhém duge chon tir nhém
bao gdm (1) dén (6) dudi day:

(1) hydroxy,

(2) alkoxy, va difloalkoxy,

(3) xycloalkyl, xycloalkyl dugc thé béi (difloalkoxy)alkyl, va xycloalkyl dugc thé béi
alkoxyalkyl,

(4) nhom di vong bio hoa tity ¥ dugce thé boi (difloalkoxy)alkyl,

(5) aryl, aryl duoc thé boi halogen, va aryl dugc thé boi alkoxy, va

(6) nitril, va

nhom di vong bédo hoa trong R’ ty v duoc thé bdi mot hodc hai nhém dugce chon tir
(1) dén (3) duéi day:

(1) alkyl,

(2) alkylcarbonyl, va
-10-
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(3) alkoxycarbonyl,

R? 12 hydroxy hoic -NHR?,

trong do:

R® 12 heteroaryl, heteroaryl duwoc thé boi halogen, heteroaryl dugc thé béi alkyl, -COL',
-COOL? hogc -SO,L°,

L' 12 nhém duoc chon tir nhém bao gdm (1) dén (5) dudi day:

(1) alkyl, monohaloalkyl, dihaloalkyl, trihaloalkyl, va alkyl dugc thé béi alkoxy

(2) xycloalkyl,

(3) aryl,

€)) heteroaryl; va

(5) dialkylamino, va xycloalkylamino,

L? 14 nhém dugc chon tir nhém bao gdm (1) dén (3) dudi day:

(1) alkyl, monohaloalkyl, dihaloalkyl, trihaloalkyl, va alkyl dugc thé boi alkoxy,

(2) xycloalkyl, va

(3) dialkylaminoalkyl, va

L 14 alkyl hodc xycloalkyl,

hodic mudi duge dung ctia no, hodc solvat ctia no.

(II) Hop chét pyrazolothiazol nhu dwoc md ta trong muc (I) hodc mudi duge dung
cta nb, hodc solvat cia no, trong d6 R'la hydro.

(IIl) Hop chét pyrazolothiazol nhu dwgc mb ta trong muc (IT) hogic mubi dwgc dung
cua no, hodc solvat ctia n6, trong do:

Z1a-NR'R’;

trong do:

R* 13 hydro,

R’ 13 alkyl hoic xycloalkyl,

alkyl va xycloalkyl trong R> tity y dwoc thé béi nhém duoce chon tir nhém bao gém (1)
dén (3) dudi day:

(1) hydroxy,
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(2) alkoxy, va

(3) xycloalkyl,

R? 14 hydroxy hodc -NHR®,

R® 12 heteroaryl, heteroaryl dugc thé béi halogen, heteroaryl dwoc thé béi alkyl, -COL'
hogc -COOL?,

L' 12 nhém duge chon tir nhém bao gdm (1) dén (4) duéi day:

(1) alkyl, monohaloalkyl, dihaloalkyl, trihaloalkyl, va alkyl dugc thé béi alkoxy,

(2) xycloalkyl,

(3) aryl, va

(4) heteroaryl, va

L? 1a alkyl, monohaloalkyl, dihaloalkyl, trihaloalkyl, alkyl dwgc thé béi alkoxy hoic
xycloalkyl.

(IV) Hop chét pyrazolothiazol nhu dwgc mé ta trong muc (III) hodc mubi duge dung
cta nd, hodc solvat ctia n6, trong d6:

R’ 13 alkyl, alkyl dugc thé béi hydroxy, alkyl duwoc thé bdi xyclopropyl hodic alkyl
duoc thé béi alkoxy, va

R* 1a -NHR®.

(V)  Hop chét pyrazolothiazol nhu dugc md ta trong muc (II) hosic mubi duge dung
cta nd, hodc solvat ctia n6, trong do:

R’ 14 alkyl ¢6 2 dén 6 nguyén tir cacbon hoic alkyl duge thé béi xyclopropyl,

R* 1 -NHR®,
R®1a -COL' hogc -COOL?,
L' 12 alkyl c6 2 dén 6 nguyén tir cacbon hoic xyclopropyl, va

L? 14 alkyl hodc xyclopropyl.

(VI) Hop chét pyrazolothiazol nhu dwoc md ta trong muc (I), trong d6 hop chét nay
13 hop chit bit ky trong s6 (1) dén (135) duéi day:

(1) N-(1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)

pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,
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) N-(1-{[6-{[(1S)-1-xyclopropyletyl |Jamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)
pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(3) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][ 1,3 Jthiazol-7-
yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(4) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(5) N-(1-{[6-{[(18S,2S)-2-(diflometoxy)xyclopentyl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,
(6) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-ylJamino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)axetamit,

(7) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)xyclopropancarboxamit,
(8) N-[1-({6-[({1-[(diflometoxy)metyl]xyclopropyl} metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(9) N-[1-({6-[({1-[(diflometoxy)metyl]xyclobutyl }metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl|xyclopropancarboxamit,
(10) N-[1-({6-[({1-[(diflometoxy)metyl]xyclopentyl }metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(11) N-[1-({6-[({4-[(diflometoxy)metyl]tetrahydro-2H-pyran-4-yl }metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-
yl]xyclopropancarboxamit,

(12) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)xyclopropancarboxamit,
(13) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)axetamit,

(14) N-(1-{[6-{[(1S,2S5)-2-(diflometoxy )xyclopentyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)xyclopropancarboxamit,
(15) N-[1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][ 1,3 Jthiazol-7-
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yl)pyrimidin-4-y1}carbonyl)piperidin-4-yl|xyclopropancarboxamit,
(16) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(17) N-(1-{[6-{[(2S)-1-(diflometoxy)propan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,
(18) N-(1-{[6-{[(1S)-1-xyclopropyletyl|]amino}-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)-2,2-difloaxetamit,

(19) N-(1-{[6-{[(18S,2S)-2-metoxyxyclopentylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol

7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(20) [6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-y1](4-hydroxypiperidin-1-yl)metanon,

(21) 1-flo-2-metylpropan-2-yl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,
(22) metyl (1-{[6-{[(25)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat,

(23) [6-{[(2S)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon,

(24) metyl (1-{[6-{[(2R)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(25) metyl (1-{[6-{[(2S)-3-metylbutan-2-ylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(26) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]jcarbonyl}piperidin-4-yl)carbamat,

(27) etyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(28) propan-2-yl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(29) N-(1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-

-14-



27972

yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit,

(30) N-(1-{[6-{[(1S)-1-xyclopropyletyl|]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)pyridin-3-carboxamit,

(31) N-(1-{[6-{[(1S)-1-xyclopropyletyl|]amino}-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]jcarbonyl}piperidin-4-yl)thiophen-2-carboxamit,

(32) N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(33) 1-xyclopropyl-3-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)ure,

(34) [6-{[(1S)-1-xyclopropyletyl](metyl)amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl][4-(pyrimidin-2-ylamino)piperidin-1-yl]metanon,

(35) N-(1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(36) N-[1-({6-[(1-metylxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(37) N-[1-({6-[(1-metoxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-b][1,3 ]thiazol-
7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(38) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(39) etyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(40) propan-2-yl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(41) N-(1-{[6-{[(1S)-1-xyclopropyletyl |(metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit,

(42) N-(1-{[6-(xyclopropylmetoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(43) N-[1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(44) N-(1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(45) N-(1-{[6-(xyclopentyloxy)-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(46) N-(1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(47) N-[1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(48) [6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1][4-(1,2-0xazol-3-ylamino)piperidin-1-yl]metanon,

(49) [6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1][4-(1,3-thiazol-2-ylamino)piperidin-1-ylJmetanon,

(50) [6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1]{4-[(3-metyl-1,2-oxazol-5-yl)amino]piperidin-1-yl }metanon,

(51) N-(1-{[6-{[(2S)-1-hydroxy-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
(52) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl](4-
hydroxypiperidin-1-yl)metanon,

(53) metyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(54) propan-2-yl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(55) metyl [1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat,

(56) [6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-y1](4-hydroxypiperidin-1-yl)metanon,

(57) metyl (1-{[6-{[(2S)-1-hydroxy-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
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b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat,

(58) metyl [1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(59) metyl (1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(60) N-(1-{[6-{[(1S)-1-xyclopropyletyl|]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)metansulfonamit,

(61) N-(1-{[6-{[(1S)-1-xyclopropyletyl Jamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropansulfonamit,

(62) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)etansulfonamit,

(63) N-(1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-y])pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2-metylpropanamit,

(64) N-(1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-y1)-2,2-difloaxetamit,

(65) etyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(66) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-
(pyridin-2-ylamino)piperidin-1-ylJmetanon,

(67) etyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(68) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-y1][4-(1,3-
thiazol-2-ylamino)piperidin-1-ylJmetanon,

(69) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl][4-
(pyrimidin-2-ylamino)piperidin-1-ylJmetanon,

(70) metyl [1-({6-[(2-metylbutan-2-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(71) (4-hydroxypiperidin-1-yl)[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yl)pyrimidin-4-yl]metanon,

(72) propy! (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(73) propyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(74) propyl (1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(75) propyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(76) propyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(77) metyl [1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(78) 2-metoxyetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(79) 2-metoxyetyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(80) 2-metoxyetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(81) 2-metoxyetyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(82) N-(1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)-2-metoxyaxetamit,

(83) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)-2-metoxyaxetamit,

(84) metyl [1-({6-[{[1-(metoxymetyl)xyclopropyl]metyl}(metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat,
(85) 2,2-difloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
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b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,
(86) 2,2-difloetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,
(87) 2,2-difloetyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat,
(88) 2,2-difloetyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
f b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat,
: (89) tert-butyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
. b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,
(90) 2-metoxyetyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,
(91) 2-(dimetylamino)etyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,
(92) 2,2,2-trifloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo][5,1-

b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat,

(93) 2,2,2-trifloetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(94) 2-metoxy-N-(1-{[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(95) N-(1-{[6-(2-etylbutoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(96) metyl (1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-y])pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(97) metyl (1-{[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(98) N-[1-({6-[(2-etylbutyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(99) N-(1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
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yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(100) metyl [1-({6-[metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(101) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl](metyl)amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(102) N-(1-{[6-(2-etylbutoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)propanamit,

(103) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)propanamit,

(104) N-[1-({ 6-[metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(105) [6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1]{4-[(3-flopyridin-2-yl)amino]piperidin- 1-yl} metanon,

(106) N-[1-({6-[(2-metoxy-2-metylpropyl)amino]-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(107) (4-hydroxypiperidin-1-yl){6-[metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl } metanon,

(108) N-(1-{[6-{[(2R)-3-metylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]jcarbonyl}piperidin-4-yl)propanamit,

(109) N-(1-{]6-{[(2R)-3-metylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(110) N-(1-{[6-{[(2S)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(111) N-(1-{[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(112) metyl [1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(113) metyl [1-({6-[(2R)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(114) N-[1-({6-[(1-metylxyclopropyl)amino]-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(115) [6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]{4-[(5-flopyridin-2-yl)amino]piperidin-1-yl }metanon,

(116) 2-metyl-N-[1-({6-[(2-metylbutan-2-yl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(117) N-[1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-
4-yl}carbonyl)piperidin-4-yl]propanamit,

(118) metyl [1-({6-[tert-butyl(metyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(119) xyclopropyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(120) xyclopropy! (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(121) 2,2-diflo-N-(1-{[6-{[(2R)-3-metylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(122) 3-[1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl}carbonyl)piperidin-4-yl]-1,1-dimetylure,

(123) 3-(1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)-1,1-dimetylure,

(124) propan-2-yl [1-({6-[(3-metyloxetan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat,

(125) metyl [1-({6-[(dixyclopropylmetyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(126) metyl (1-{[6-phenoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-y])pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(127) tert-butyl 4-{[6-({4-[(metoxycarbonyl)amino]piperidin-1-yl}carbonyl)-2-
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(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-ylJamino } piperidin- 1 -carboxylat,

(128) metyl (1-{[6-(piperidin-4-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(129) metyl [1-({6-[(1-xyanoxyclopropyl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(130) metyl (1-{[6-{[(1S)-1-xyclopropyletylJamino}-5-metoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yljcarbonyl } piperidin-4-yl)carbamat,

(131) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-5-metoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(132) metyl [1-({6-[(2S)-butan-2-ylamino]-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(133) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(134) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino }-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(135) metyl (1-{[2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)-6-(pyridin-3-yloxy)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

hodc mubi dugc dung cua no, hodc solvat cia né.

(VII) Hop chét pyrazolothiazol duoc mé ta trong muc (I), trong d6 hop chét nay la
hop chét bét ky trong s cac hop chét (1) dén (58) duéi day:

(1) N-(1-{[6-{[(1S)-1-xyclopropyletylJamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(2) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-ylJamino }-2-(pyrazolo[5,1-b][ 1,3 Jthiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(3) N-(1-{[6-{[(1S,2S)-2-(diflometoxy)xyclopentyl](metyl)Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)xyclopropancarboxamit,
(4) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino }-5-metyl-2-(pyrazolo[5,1-

b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
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(5) N-[1-({6-[({L-[(diflometoxy)metyl]xyclopropyl } metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(6) N-[1-({6-[({1-[(diflometoxy)metyl]xyclobutyl }metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl|xyclopropancarboxamit,
(7) N-[1-({6-[({ L-[(diflometoxy)metyl]xyclopentyl }metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-y1}carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(8) N-[1-({6-[({4-[(diflometoxy)metyl]tetrahydro-2H-pyran-4-yl} metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-
yl]xyclopropancarboxamit,

(9) N-(1-{[6-{[(1S)-1-xyclopropyletyl]Jamino }-5-metyl-2-(pyrazolo[5,1-b][ 1,3]thiazol-
7-yDpyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(10) N-(1-{[6-{[(1S,25)-2-(diflometoxy)xyclopentyl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
(11) N-[1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yD)pyrimidin-4-y1}carbonyl)piperidin-4-yl|xyclopropancarboxamit,

(12) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(13) N-(1-{[6-{[(2S)-1-(diflometoxy)propan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
(14) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(15) etyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(16) N-(1-{[6-{[(1S)-1-xyclopropyletyl|]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit,

(17) N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(18) propan-2-yl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
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b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat,

(19) N-(1-{[6-(xyclopropylmetoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-y])pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(20) N-[1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(21) N-(1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-y])pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(22) N-[1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-
7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(23) [6-{[(1S)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl][4-(1,3-thiazol-2-ylamino)piperidin-1-ylJmetanon,

(24) N-(1-{[6-{[(25)-1-hydroxy-3,3-dimetylbutan-2-ylJamino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
(25) metyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(26) propan-2-yl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(27) metyl [1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat,

(28) [6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl1](4-hydroxypiperidin-1-yl)metanon,

(29) metyl (1-{[6-{[(2S)-1-hydroxy-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(30) metyl [1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(31) metyl (1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,(32) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-
2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-
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yl)xyclopropansulfonamit,

(33) N-(1-{[6-{[(1S)-1-xyclopropyletyl]Jamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)etansulfonamit,

(34) etyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(35) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-
(pyridin-2-ylamino)piperidin-1-yl]metanon,

(36) propyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(37) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)-2-metoxyaxetamit,

(38) 2,2-difloetyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl] carbonyl }piperidin-4-yl)carbamat,

(39) 2,2-difloetyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(40) tert-butyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(41) 2-metoxyetyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(42) 2-(dimetylamino)etyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-ylJamino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,
(43) 2,2,2-trifloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolol[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl }piperidin-4-yl)carbamat,

(44) 2,2, 2-trifloetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(45) metyl (1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
ylJcarbonyl}piperidin-4-yl)carbamat,

(46) N-[1-({6-[(2-etylbutyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
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yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(47) N-(1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(48) metyl [1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(49) metyl [1-({6-[(2R)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(50) N-[1-({6-[(1-metylxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(51) metyl [1-({6-[tert-butyl(metyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(52) xyclopropy! (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(53) propan-2-yl [1-({6-[(3-metyloxetan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yljcarbamat,

(54) metyl [1-({6-[(1-xyanoxyclopropyl)amino]-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(55) metyl [1-({6-[(2S)-butan-2-ylamino]-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(56) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino }-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(57) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-ylJamino}-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat, va

(58) metyl (1-{[2-(pyrazolo[5,1-b][1,3]thiazol-7-y])-6-(pyridin-3-yloxy)pyrimidin-4-
ylJcarbonyl}piperidin-4-yl)carbamat,

hoic mudi dugc dung cia nd, hodc solvat cia no.

(VIII) Hop chét pyrazolothiazol dugc mé ta trong muc (I), trong d6 hop chét nay 1a
hop chét bét ky trong s6 cac hop chét (1) dén (8) dudi day:
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(1) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(2) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino }-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(3) metyl (1-{[6-{[(1S)-1-xyclopropyletyllamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(4) etyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(5) N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino }-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(6) propan-2-yl (1-{[6-{[(1S)-1-xyclopropyletyl]Jamino}-2-(pyrazolo[5,1-

b][ 1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(7) metyl [1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat, va

(8) metyl [1-({6-[(2R)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

hodc mubi dugc dung cuia no, hodc solvat cia né.

(IX) Duoc phém chtra hop chét pyrazolothiazol hodc mudi duge dung cuia n6 hodc
solvat ctia n6 theo muc bét ky trong sé cac muc tir (I) &én (VIII) lam hoat chét.

(X) Ché phdm trc ché JAK1 chira hop chit pyrazolothiazol hodc mudi dugc dung
clia n6 hodc solvat ciia n6 theo muc bat ky trong sd cac muc tir (I) dén (VIII) 1am hoat
chit.

(XI) Thubc diéu tri ding cho bénh viém chira hop chét pyrazolothiazol hoic mubi
duoc dung cia né hodc solvat cia n6 theo muc bét ky trong s6 cac muc tir (I) dén
(VIII) 1am hoat chét.

(XII) Thubc diéu tri theo (XI) trong d6 bénh viém 1a viém da di tng, eczema, hen
phé quan, viém phdi i toan, bénh phdi tic ngh&n man tinh, viém miii di tng, viém

xoang ai toan, polyp mili, viém dot song dang thap hodc viém thuc quén 4i toan.
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(XIII) Thudc didu tri ding cho bénh tu mién dich chira hop chit pyrazolothiazol hodc
mubi duge dung cta nd hodc solvat ciia né theo muc bét ky trong sb cac muc tir (I) dén
(VIID) lam hoat chét.
(XIV) Thudc didu tri theo (XIII) trong d6 bénh ty mién dich 1a viém khép dang thip,
viém khép vay nén, viém khép do tudi thiéu nién, bénh Castleman, bénh luput ban 46
toan than, hoi chirng Sjégren, bénh viém rudt, bénh vay nén, bénh cimg bi, hoi chiing
kho mét, viém dong mach Takayasu, viém dong mach té bao khéng 15, viém da vi
mach, bénh u hat véi viém da mach, bénh u hat ai toan véi viém da mach hodc viém
tiy séng-than kinh thi giac.
(XV) Thudc didu tri ding cho bénh ting sinh chira hop chit pyrazolothiazol hoic
mubi duge dung ciia né hoic solvat ctia né theo muc bt ky trong sd cac myc tir (I) d¢én
(VIII) lam hoat chét.
(XVI) Thudc diéu tri theo (XV) trong d6 bénh ting sinh 1a cac loai ung thu u cting,
c4c loai ung thu mau, u 4c tinh bach huyét, cac bénh ting sinh tiy xwong, da u tiy, xo
héa phdi hoic ting bach ciu 4i toan.
(XVII) Thube didu tri ding cho bénh than tiéu duong, rung toc timg ving, dio thai ciy
ghép tiy xuong hodc dao thai cdy ghép co quan chira hop chit pyrazolothiazol hoic
mubi duge dung ctia n6 hodc solvat cia n6 theo muc bat ky trong sb cac muc tir )] dén
(VIID) 1am hoat chét.
M3 ta chi tiét sang ché

Céc thuét nglt dugc sir dung & ddy dugce dinh nghia nhu sau.

Thuét ngit "halogen" bao gdm nguyén tit flo, clo, brom hoic iot. Dic biét 1a,
nguyén tir flo 1a dugc vu tién.

Thuét ngit "alkyl" bao gdm, ching han, alkyl mach thing hodc mach nhanh c6 1
dén 10 nguyén tir cacbon, wu tién 14 1 dén 8 nguyén tir cacbon, wu tién hon 12 1 dén 6
nguyén tir cacbon. Cu thé 13, thuit ngit c6 thé bao gdm, ching han, metyl, etyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, sec-pentyl, 1-etylpropyl, 1,2-
dimetylpropyl, tert-pentyl, 2-metylbutyl, isopentyl, neopentyl, n-hexyl, sec-hexyl, 1-
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etylbutyl, isohexyl, neohexyl, 1,1-dimetylbutyl, thexyl, 2-etylbutyl, 1,2,2-
trimetylpropyl, 2,2-dimetylbutyl, heptyl, isoheptyl, octyl va isooctyl.

Céc vi du v& gbe alkyl trong "(difloalkoxy)alkyl", "alkoxyalkyl",
"dialkylamino", "dialkylaminoalkyl", "alkylcarbonyl", "monohaloalkyl", "dihaloalkyl",
"trihaloalkyl" ¢ thé bao gdm vi du trong t nhu dwoc mé ta & trén ddi véi "alkyl".

Thuat ngit "monohaloalkyl" d& cép dén nhoém trong d6 "alkyl" nhu duge xac
dinh & trén dugc thé boi "halogen" nhu dugc x4c dinh & trén. Cu thé 13, thuét ngit c6
thé bao gdm, ching han, monoflometyl, monoclometyl va monofloetyl.

Thuét ngtr "dihaloalkyl" d& c4p dén nhém trong d6 "alkyl" nhu duge xé4c dinh &
trén dugc thé boi hai "halogen" nhu duge xdc dinh & trén. Cu thé 13, thuét ngit 6 thé
bao gbm, ching han, diflometyl, difloetyl va 1,2-diflopropyl.

Thuat ngit "trihaloalkyl" d& cap dén nhom trong d6 "alkyl" nhw dugc x4c dinh &
trén dugc thé bai ba "halogen" nhu dugc xéc dinh & trén. Cu thé 1a, thuét ngit c6 thé
bao gdm, ching han, triflometyl, triclometyl va trifloetyl.

Thuat ngit "alkoxy" c6 thé bao gdm, ching han, alkoxy mach thing hoic mach
nhénh ¢6 1 dén 8 nguyén tir cacbon, wu tién 13 1 dén 6 nguyén tir cacbon. Cu thé 13,
thuét ngir c6 thé bao gdm metoxy, etoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,
sec-butoxy, tert-butoxy, n-pentyloxy, n-hexyloxy, n-heptyloxy va n-octyloxy.

Céc vi du vé gdc alkoxy trong "(difloalkoxy)alkyl", "alkoxyalkyl" c6 thé bao
gbm cac vi du twong ty dwoc mo ta & trén dbi véi "alkoxy".

Thuat ngit "xycloalkyl" c6 thé bao gbm, ching han, nhém hydrocarbon bdo hoa
c6 mot dén ba vong ¢6 3 dén 10 nguyén tir cacbon. Xycloalkyl mot vong c6 3 dén 6
nguyén tr cacbon 1a dwgc wu tién. Cu thé 13, thuit ngit nay c6 thé bao gdm
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, bixyclo[2.1.0]pentyl,
bixyclo[2.2.1]heptyl, va bixyclo[2.2.2]octyl.

Pbi voi "xycloalkyl" duge thé hién boi L', xycloalkyl mot vong c6 3 dén 6
nguyén tir cacbon 1a dugc wu tién, va xyclopropyl 1a dugce wu tién hon.

Déi voi gde "xycloalkyl" trong "xycloalkylamino", xyclopropyl 1 dugc wu tién.
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Thuat ngit "aryl" dé cdp dén, ching han, nhém hydrocarbon thom cé mét dén
ba vong ¢6 6 dén 14 nguyén tir cacbon. Cu thé 13, thuat ngit ¢ thé bao gdm phenyl, 1-
naphthyl, 2-naphthyl, 1-anthryl, 2-anthryl, 9-anthryl, 1-phenanthryl, 2-phenanthryl, 3-
phenanthryl, 4-phenanthryl va 10-phenanthryl. Péc biét, phenyl 1a dugc uu tién.

Thuét ngit "heteroaryl” c6 thé bao gdm, ching han, hop chit di vong thom c6
mdt dén hai vong 5 dn 10 canh c6 1 dén 4 nguyén tir khac loai dugc chon tir nhém
bao gdm nguyén ti nito, nguyén t lvu huynh va nguyén tir oxy bén trong vong. Cu
thé 13, thuét ngir c6 thé bao gdém furyl (vi du, 2-furyl va 3-furyl), thienyl (vi du, 2-
thienyl va 3-thienyl), pyrolyl (vi du, 2-pyrolyl va 3-pyrolyl), imidazolyl (vi du, 2-
imidazolyl va 4-imidazolyl), pyrazolyl (vi du, 3-pyrazolyl va 4-pyrazolyl), triazolyl (vi
du, 1,2,4-triazol-3-yl, 1,2,4-triazol-5-yl va 1,2,3-triazol-4-yl), tetrazolyl (vi du, 5-
tetrazolyl), oxazolyl (vi du, 2-oxazolyl, 4-oxazolyl va 5-oxazolyl), isoxazolyl (vi du, 3-
isoxazolyl va 4-isoxazolyl va 5-isoxazolyl), oxadiazolyl (vi dy, 1,3,4-oxadiazol-2-yl),
thiazolyl (vi du, 2-thiazolyl, 4-thiazolyl va 5-thiazolyl), thiadiazolyl, isothiazolyl (vi du,
3-isothiazolyl, 4-isothiazolyl va 5-isothiazolyl), pyridyl (vi du, 2-pyridyl, 3-pyridyl va
4-pyridyl), pyridazinyl (vi du, 3-pyridazinyl va 4-pyridazinyl), pyrimidinyl (vi du, 2-
pyrimidinyl, 4-pyrimidinyl va S5-pyrimidinyl), pyrazinyl (vi du, 2-pyrazinyl),
benzimidazolyl (vi du, 2-benzimidazolyl, 4-benzimidazolyl, 5-benzimidazolyl, 6-
benzimidazolyl va 7-benzimidazolyl), indazolyl (vi du, 3-indazolyl, 4-indazolyl, 5-
indazolyl, 6-indazolyl va 7-indazolyl) va isoquinolyl (vi du, 1-isoquinolyl, 3-
isoquinolyl, 4-isoquinolyl, 5-isoquinolyl, 6-isoquinolyl, 7-isoquinolyl va 8-
isoquinolyl). Uu tién 13, heteroaryl c6 thé 1a furyl (vi du, 2-furyl va 3-furyl),
imidazolyl (vi du, 2-imidazolyl va 4-imidazolyl), thiazolyl (vi du, 2-thiazolyl, 4-
thiazolyl va 5-thiazolyl), pyridyl (vi du, 2-pyridyl, 3-pyridyl va 4-pyridyl), pyridazinyl
(vi du, 3-pyridazinyl va 4-pyridazinyl), pyrimidinyl (vi dy, 2-pyrimidinyl, 4-
pyrimidinyl va 5-pyrimidinyl) hodc pyrazinyl (vi du, 2-pyrazinyl).

Déi vai "heteroaryl" dugc thé hién boi R?, 3-pyridyl 1a dwoc wu tién.

Déi voi "heteroaryl" duge thé hién bdi R®, isoxazolyl (vi du, 3-isoxazolyl, 4-
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isoxazolyl va 5-isoxazolyl), thiazolyl (vi du, 2-thiazolyl, 4-thiazolyl va 5-thiazolyl),
pyrimidinyl (vi duy, 2-pyrimidinyl, 4-pyrimidinyl, 5-pyrimidinyl va 6-pyrimidinyl) va
pyridyl (2-pyridyl, 3-pyridyl va 4-pyridyl) 1a dugc wu tién, va 3-isoxazolyl, 5-
isoxazolyl, 2-thiazolyl, 2-pyrimidinyl va 2-pyridyl 1a dugc vu ti€n hon.

Dbi v6i "heteroaryl" duoc thé hién bai L', thienyl (vi du, 2-thienyl va 3-thienyl)
va pyridyl (vi dy, 2-pyridyl, 3-pyridyl va 4-pyridyl) 1a dugc wu tién hon.

Thuat ngit "nhém di vong bdo hoa" ¢ thé bao gdm, ching han, nhém di vong
bdo hoa c¢6 3 dén 8 canh c6 1 dén 3 nguyén tir khac loai dwoc chon tir nhém bao gém
nguyén tir nito, nguyén tir lvu huynh va nguyén tr oxy bén trong vong. Cu thé 1a,
oxetanyl (vi du, 2-oxetanyl va 3-oxetanyl), azetidinyl (vi du, 2-azetidinyl va 3-
azetidinyl), tetrahydropyranyl (vi dy, 2-tetrahydropyranyl, 3-tetrahydropyranyl va 4-
tetrahydropyranyl), pyrolidinyl (vi dy, 1-pyrolidinyl, 2-pyrolidinyl va 3-pyrolidinyl),
piperidinyl (vi du, 2-piperidinyl, 3-piperidinyl va 4-piperidinyl), piperazinyl (vi du, 2-
piperazinyl va 3-piperazinyl), morpholinyl (vi dy, 2-morpholinyl va 3-morpholinyl),
thiomorpholinyl (vi dy, 2-thiomorpholinyl va 3-thiomorpholinyl) hodc tetrahydrofuryl
(2-tetrahydrofuryl va 3-tetrahydrofuryl). Uu tién hon 13, thuat ngit ndy c6 thé bao gdm
piperidinyl (vi du, 2-piperidinyl, 3-piperidinyl va 4-piperidinyl), tetrahydrofuryl (2-
tetrahydrofuryl va 3-tetrahydrofuryl) va tetrahydropyranyl (2-tetrahydropyranyl va 3-
tetrahydropyranyl, 4-tetrahydropyranyl).

Péi véi "nhém di vong bdo hoa" duge thé hién bsi R°, 3-pyrolidinyl, 4-
piperidinyl, 3-oxetanyl 1a dugc vu tién.

Hop chét ciia sang ché ¢6 thé duogc san xut theo cac cach thirc sau, ching han,
va cac vi du nhu dugc md ta dudi ddy, hodc cac phwong phap duoc biét trong linh v
ky thuat, stt dung hop chit hodc chét trung gian, c6 sin hodic c6 thé duoc didu ché dé
dang. Trong trudng hop néu nguyén liéu khdi diu c6 nhém chirc ma c6 thé anh hudng
dén phan tng trong quy trinh san xuét hop chét cia sang ché, thi nguyén liéu khéi dau
nén duge bao vé truéc bdi nhém bao vé thich hop theo phuong phéap da biét. Nhom

bao vé c6 thé dugc loai bé béi phuong phap da biét sau phan tng.
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trong d6, Z, R' va R? nhu dwoc x4c dinh & trén. R 13 alkyl, R*' 13 hydro hoic alkyl,
R** 14 alkyl va X 14 nhém roi chuyén nhu 14 halogen.
Bude 1

Buéc nay 1a N-amin hoéa hop chit 1 (ma c6 thé dugc tong hop bing cach si
dung phwong phap nhu dugc mo ta, ching han, trong tai liéu Heterocycles, 2008, 75,
2005-2012.) bang cach sir dung chit N-amin héa 2 dé tao ra mudi N-aminothiazolium
3.
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Chéit N-amin héa can st dung phu thudc vao dung méi dugc cho dung trong
phan Ung, va cic vi du bao gdbm nhung khong gi6i han & O-
(mesitylensulfonyl)hydroxyamin.

Chét N-amin hoa c6 thé dugc st dung vé6i luong 1a 1 dén 5 dwong lugng mol
ctia hop chét 1.

Dung méi can duoc sir dung trong phan g khong bi gi6i han trir phi n6 khong
tham gia trong phan tng, va cac vi du c6 thé bao gdm, ching han, cic ete nhu la
tetrahydrofuran (dudi day dwoc goi 1a "THF"), dietyl ete, 1,4-dioxan va dimetoxyetan
(duéi day duoc goi 1a "DME"), céc nitril nhu 13 axetonitril va propionitril, cac keton
nhu 13 axeton, cdc hydrocarbon nhu la benzen va toluen, cic hydrocarbon dugc
halogen héa nhu 14 clorofom, diclometan va 1,2-dicloetan hodc cidc dung moi hdn hop
cua ching.

Nhiét d6 phéan tng c6 thé 1a -78°C dén 100°C, uu tién 1a -78°C dén 50°C.

Thoi gian phan Gng c6 thé phu thudc vao nhiét d6 phan tmg, va dic trung 13, 10
phut dén 24 gio.

Budce 2

Bud6e 13 phan ung ciia mubi N-aminothiazolium 3 véi hop chét orthoeste 4
trong dung mdi thich hop dé thu dugc hop chét 5.

Dung mbi can duoc sit dung trong phan ting khdng bi gidi han trir phi n6 khong
tham gia trong phan ng, va céc vi du vé dung mdi c6 thé bao gdm, cac ete nhu 14
THF, dietyl ete, 1,4-dioxan va DME, céc nitril nhu 1a axetonitril va propionitril, cac
keton nhur 14 axeton, cdc hydrocarbon nhu 1a benzen va toluen, cac hydrocarbon dugc
halogen hoa nhu 1a clorofom, diclometan va 1,2-dicloetan hodc cdc dung moi hdn hop
ctia chung. Theo céch khac, hgp chét orthoeste 4 ban than n6 c6 thé duoc str dung lam
dung moi trong phan Ung.

Nhiét d6 phan tng c¢6 thé 13 0°C dén 200 °C, uu tién 13 0°C dén 150°C.

Thoi gian phén tmg c¢6 thé phu thudc vao nhiét do phan tmg, va dic trung 1a, 10

phat dén 24 gio.
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Pugc vu tién 13 hop chit orthoeste 4 c¢6 thé duge str dung v6i lwgng 1a 1 dén 50
dwong lwong mol ciia mudi N-aminothiazolium 3.

Buéce 3

Budc nay 1a chuyén ddi nitril thanh amidin, ma c6 thé dugc thuc hién theo cach
thirc nhu dugc mo ta, chéng han, trong tai li€u cta Slee et al., J. Med. Chem. 2008, 51,
1719-1729. Ttre 13, hop chét 5 dwoc khudy véi sy c6 mit ciia bazo nhu 14 kim loai
kiém alkoxit trong dung mdi thich hop dé thu dugc imidat, va imidat thu duoc dugc
cho phan &g véi amoniac hoic mubi amoni dé tao ra hop chét amidin 6.

Céc vi du v& bazo dugce st dung trong phén tmg c6 thé bao gdm cac alkoxit nhur
la natri metoxit va natri etoxit.

Pugc wu tién 13 alkoxit c6 thé duoc sir dung véi lugng 14 1 dén 5 duong lugng
mol ciia hop chit 5.

Dung méi can dugc st dung trong phan tmg khéng bi gi6i han trlr phi n6 khong
tham gia trong phan Gng, va, ddc trung la, rugu nhu 14 metanol va etanol ¢ thé duogc
sir dung.

Trong diéu ché imidat, nhiét d6 phan tmg c6 thé 1a 0°C dén 150°C, wu tién 1a
0°C dén 100°C.

Trong diéu ché imidat, thoi gian phan tmg c6 thé phu thudc vao nhiét do phan
g, va dic trung 13, 30 phit dén 24 gid.

Trong diéu ché hop chit amidin 6, cac vi du vé mudi amoni dugc st dung trong
phan tmg c6 thé bao gdm amoni clorua va amoni axetat.

Mudi amoni hodic amoniac c6 thé duoc st dung véi lugng 12 1 dén 10 dwong
lugng mol cua imidat.

Dung méi cin dugc st dung trong phan (g khong bi gi6i han trir phi n6 khong
tham gia trong phan Gng, va, ddc trung 1, rugu nhu 14 metanol va etanol c6 thé duoc
sit dung.

Nhiét d6 phan tmg c6 thé 1a -78°C dén 150°C, wu tién 12 0°C dén 150°C.

Thoi gian phan tmg c6 thé phu thudc vao nhiét d6 phan tmg, va dic trung 13, 30
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phit dén 24 gio.

Mubdi amoni c6 thé duge bd sung truc tiép vao hdn hop phin tng trong d6
imidat da dugc diéu ché.
Budce 4

Budc nay 1a phan tmg ciia hop chit amidin 6 v6i hop chit axit oxaloaxetic 7
hodic mubi ciia n6 véi sy c6 mit clia bazo nhu 13 kali hydroxit trong dung mdi thich
hop dé thu dugc hop chit pyrimidin 8. Budc nay c6 thé duge thuc hién theo cach thirc
nhu duge mo ta, ching han, trong tai lidu WO 2009/138712.

Céc vi du vé bazo dugce st dung trbng phan @ng c6 thé bao gdbm cac bazo vo co
nhu 1a natri hydroxit, kali hydroxit, lithi hydroxit, natri hydro carbonat, natri carbonat,
kali carbonat va xezi carbonat va cac alkoxit nhu 1a natri metoxit, natri etoxit va kali
tert-butoxit.

Bazo ¢6 thé dugce st dung vé6i lwong 13 1 dén 50 duwong lwong mol ciia hop chét
amidin 6.

Dung méi can duge sir dung trong phan timg khong bi gi6i han trir phi n6 khong
tham gia trong phan tmg, va cac vi du c6 thé bao gdm, ching han, cac ete nhur 1a THF,
1,4-dioxan va DME, cac ruou nhu 1a metanol va etanol, cidc keton nhu 1a axeton, nuée
hotic cdc dung moi hdn hop clia ching.

Trong phan tmg nay, nhiét d6 phan @ng c¢6 thé 1a 0°C dén 200°C, wu tién 13 0°C
dén 150°C.

Trong phan ng nay, thdi gian phan tmg ¢ thé phu thudc vao nhiét d6 phan
g, va dac trung 13, 30 phat dén 24 gio.

Budce 5

Bu6e nay 13 quy trinh dé thu duoc hop chdt 9 bing halogen héa hop chét
pyrimidin 8 véi sy c6 mit clia chit halogen hoa trong dung moi thich hgp & nhiét do
0°C dén 180°C, sau d6 1a este hoa halogenua axit thu dugc.

Trong phan tmg halogen hoa, cic vi du vé chit halogen héa c6 thé bao gdm

phospho oxyclorua, phospho oxybromua va phospho pentaclorua. Céc chét halogen
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hoa nay c6 thé duoc sir dung mot minh hodc & dang hdn hop ciia chiing trong phan
ung.

Trong phan Gng halogen héa, bazo dugc st dung tuy y. Céc vi du vé bazo duogc
sir dung c6 thé bao gdm dietylanilin, pyridin, 2,6-lutidin, N,N-diisopropyletylamin
(dudi day dugc goi la "DIPEA") va trietylamin (dudi day dugc goi la "TEA").

Chét halogen héa va bazo c6 thé duoc st dung véi lwong 13 1 dén 100 dwong
lwong mol ciia hop chét pyrimidin 8.

Dung mdi cin dugc sir dung trong phan tmg khong bi giéi han trir phi né khong
tham gia trong phan tng, va céc vi du c6 thé bao gbm, céc ete nhu 1a THF, dietyl ete,
1,4-dioxan va DME, cac amit nhu 1a N,N-dimetylformamit (duéi ddy duoc goi la
"DMF"), N,N-dimetylaxetamit, N-metylpyrolidon (duédi day dugc goi 1a "NMP"), cac
nitril nhu 1a axetonitril va propionitril, cdc keton nhu 1a axeton, cidc hydrocarbon nhu
1a benzen va toluen, cac hydrocarbon dugc halogen hoa nhu 1a clorofom, diclometan
va 1,2-dicloetan, cac sulfoxit nhu 1a dimetyl sulfoxit (dudi ddy dugce goi 1a "DMSO")
hoic cac dung moi hdn hop ciia ching.

Nhiét d6 phan tng c6 thé 12 0°C dén 200°C, wu tién 12 0°C dén 150°C.

Thoi gian phan tng c6 thé phu thudc vao nhiét d6 phan tng, va dic trung 13, 10
phut dén 48 gio.

Phan (g este hoa c6 thé duoc thyc hién theo phuong phép thong thudng. Cac
vi du v& rugu (R?-OH) duoc st dung trong phan tng ¢ thé bao gdm metanol va
etanol.

Trong phan tmg este hoa, bazo duoc sir dung tity y. Cac vi du vé bazo duge st
dung c6 thé bao gdm cic bazo hitu co nhu 14 dietylanilin, pyridin, 2,6-lutidin, DIPEA
va TEA va céc bazo v co nhu 1a natri hydro carbonat.

Rugu va bazo ¢6 thé duoc sir dung vé6i lugng 12 1 dén 100 duong lugng mol
cua axit halogenua.

Trong phan tmg este héa, dung mdi cin dugc st dung trong phan ng khéng bi

gidi han trir phi n6 khong tham gia trong phan ng, va céc vi du bao gbm céc ete nhu
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1a THF, dietyl ete, 1,4-dioxan va DME, céc amit nhu 14 DMF va N,N-dimetylaxetamit,
céac nitril nhu 1a axetonitril va propionitril, cdc keton nhu 1a axeton, cdc hydrocarbon
nhu 1a benzen va toluen, cic hydrocarbon dugc halogen héa nhu 1a clorofom,
diclometan va 1,2-dicloetan, céc sulfoxit nhu 13 DMSO hoic céc dung moi hdn hop
cta chiing. Pdng thoi, rugu can dugc phan tmg c¢6 thé duoc sir dung 1am dung moi.

Nhiét d6 phan tmg c6 thé 13 -78°C dén 200°C, wu tién 12 0°C dén 50°C.

Thoi gian phan Gmg c6 thé phu thudc vao nhiét d6 phan tng, va dic trung 13, 10
phut dén 48 gio.
Budc 6

Budc nay 1a phan tmg ciia hop chit 9 véi hop chét 10 (hop chit reou R’OH
hoic hop chit amin NHR'R?) trong dung méi thich hgp dé thu dugc hop chét 11.

Trong phan tng nay, hop chét 10 ¢6 thé duge sir dung véi lugng 12 1 dén 10
dwong lugng mol ctia hop chit 9.

Phan tng c6 thé dugc thuc hién v6i s c6 mit cua axit hodc bazo, néu can. Cac
vi du vé axit dugc sir dung c6 thé bao gdm, cic axit vb co nhu 13 axit clohydric va axit
sulfuric. Céc vi du vé bazo dugc st dung c6 thé bao gém cac bazo hitu co nhu 1a TEA,
DIPEA, N,N-dimetylanilin, pyridin, DMAP va 1,8-diazabixyclo[5.4.0]-7-undecen, c4c
bazo v6 co nhu 1a natri hydroxit, kali hydroxit, lithi hydroxit, natri hydro carbonat,
natri carbonat, kali carbonat va xezi carbonat, cac alkoxit nhu 1a natri metoxit, natri
etoxit va kali tert-butoxit, va c4dc hydrua kim loai kiém nhu 13 natri hydrua va kali
hydrua.

Dung mdi cin dugc sir dung trong phan tmg khong bi gidi han trir phi n6 khong
tham gia trong phan tng, va céc vi du bao gbm cic ete nhu la THF, dietyl ete, 1,4-
dioxan va DME, céc nitril nhu 14 axetonitril va propionitril, cdc keton nhu 1a axeton,
cac hydrocarbon dugc halogen héa nhu 1a clorofom, diclometan va 1,2-dicloetan, céc
hydrocarbon nhu 1a toluen, benzen va xyclohexan, cdc rugu nhu 1a metanol, etanol,
rugu isopropyl va butanol, cdc amit nhu la DMF, N,N-dimetylaxetamit, va NMP, cac

sulfoxit nhur 1a DMSO hoic cac dung moi hdn hgp cuia chiing.
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Trong phan tmg nay, nhiét dd phan tng c6 thé 1a 0°C dén 200°C, wu tién 1a 0°C
dén 150°C. Néu cén, phan tmg c¢6 thé dugc thuc hién bang cach st dung vi séng hodc
trong diéu kién kin.

Thoi gian phén tmg c6 thé phu thudc vao loai clia cic nguyén lidu khéi dau va
bazo va nhiét do phan tmg, va dic trung 13, 30 phit dén 48 gio.

Budc 7

Budc ndy 1a phan tng thiy phan ctia hop chit este 11 vé6i sy c6 mit ciia axit
hoic bazo thich hop trong dung méi thich hop dé thu dwgc axit carboxylic 12.

Trong phén tng, cac vi du v& axit dugc sir dung c6 thé bao gém céc axit vb co
nhu 13 axit clohydric va axit sulfuric va céc axit hitu co nhu 13 axit trifloaxetic (du6i
day dugc goi 1a "TFA"), axit metansulfonic va axit toluensulfonic. Cac vi du vé bazo
c¢6 thé bao gdm céc bazo v6 co nhu 13 natri hydroxit, kali hydroxit va lithi hydroxit.

Trong phan tng, axit hodc bazo c6 thé dwgc st dung voi lugng 1a 1 dén 10
duong lwong mol ctia hop chét este 11.

Dung mdi cin dugce st dung trong phan tmg khéng bi gi6i han trir phi n6 khong
tham gia trong phan {mg, va céc vi du bao gdm nudc, cic ruou nhu 1a metanol, etanol
va isopropanol, cac ete nhu 1a THF, dietyl ete, 1,4-dioxan va DME, céc nitril nhu 1a
axetonitril va propionitril, cac keton nhu 13 axeton ho#ic cidc dung mdi hdn hgp cua
ching.

Trong phan tmg nay, nhiét d6 phan Gmg c6 thé 1a -78°C dén 200°C, wu tién 13
0°C dén 100°C.

Thoi gian phan tng c6 thé phu thudc vao nhiét d6 phan tmg, va dic trung 13, 30
phut dén 48 gio.

Budc 8

Budce nay 1a phan (mg ngung tu cta axit carboxylic 12 va hop chit 13 trong
dung moi thich hop dé thu dugc hop chét [I]. Hop chét [I] c6 thé duoc didu ché bing
cach cho axit carboxylic 12 hodc din xuét phan g ctia n6 phan tng véi hop chit 13.

Cac vi du v€ céc dan xuat phan Ung clia axit carboxylic 12 c6 thé bao gdm, céc
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dan xuét thudng dugc st dung trong phan tng hinh thanh ngung tu amit nhu 13 cac
axit halogenua (vi du, axit clorua va axit bromua), cdc anhydrit hdn hop, cac imidazolit
va céc amit phan Ung.

Khi sir dung axit carboxylic 12, chit ngung tu nhu 13 1,1'-carbonyldiimidazol,
1-etyl-3-(3-dimetylaminopropyl)carbodiimit (duéi day dugc goi 1a "WSCD (Water
Soluble Carbodiimide-carbodiimit hoa tan trong nudc)™), N,N'-
dixyclohexylcarbodiimit (dudi day dugce goi 1a "DCC"), O-(7-azabenzotriazol-1-yl)-
1,1,3,3-tetrametyluronium hexaflophosphat (duéi day duge goi la "HATU"), O-
(benzotriazol-1-yl)-N,N,N',N'-tetrametyluronium hexaflophosphat (du6i day dugce goi
la "HBTU"), dietyl xyanophosphonat, diphenylphosphoryl azit, 2-clo-1-
metylpyfidinium iodua, 1H-benzotriazol-1-yloxytripyrolizinophosphoni
hexaflophosphat hodc benzotriazol-1-yloxytris(dimetylamino)phosphoni
hexaflophosphat) c6 thé dugc str dung.

Trong phan tng, chit ngung tu c6 thé dugc st dung véi luong 12 1 dén 3 duong
lrong mol cia axit carboxylic 12.

Phén tng c6 thé duge thyc hién véi su ¢6 mit cia bazo, néu can. Céc vi du vé
bazo dugce st dung c6 thé bao gém, chéng han, cac bazo hitu co nhu 1a TEA, DIPEA,
N,N-dimetylanilin, pyridin, DMAP va 1,8-diazabixyclo[5.4.0]-7-undecen.

Chét phu gia nhu 14 1-hydroxybenzotriazol (duéi ddy dugc goi 1a "HOBt") va
N-hydroxysucxinimit cé thé dugc bd sung vao phan tng.

Dung mbi can duge sir dung trong phan tng khong bi gi6i han trir phi n6 khong
tham gia trong phan tmg, va cic vi du bao gdm céc ete nhu 1a THF, dietyl ete, 1,4-
dioxan va DME, cidc amit nhu la DMF va N,N-dimetylaxetamit, c4c nitril nhu 1a
axetonitril va propionitril, cac keton nhu 14 axeton, cadc hydrocarbon nhu 1a benzen va
toluen, cac hydrocarbon dugc halogen héa nhu 1a clorofom va diclometan hodc céc
dung moi hdn hgp ctia ching.

Nhiét d6 phan ting c6 thé 1a -78°C dén 200°C, wu tién 1a -20°C dén 50°C.

Thoi gian phan tng c6 thé phu thudc vao loai ciia cac nguyén liéu khadi dau va
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cac chit ngung tu va nhiét do phan tmg, va dic trung 13, 10 phut dén 24 gio.
Hop chit [I] ciing c6 thé dugc didu ché theo So dd 2 dudi day.
So d6 2

[cOng thirc 3]

"
N= N= R2
ENQ\(N\ OH ENQ\(N\ X 13
| |
S N R . S N

R1

Buwoc 9 Budc 10
O~ OH o X
8 14
N= N
N P
& >;\|KN\ X Z-H &Ng\(N\ z
|
0) U Bworc 11 o U
R2 R2
15 [11]

trong d6, Z, R' va R? nhu duoc xac dinh & trén. X 13 halogen.
Budce 9

Budc nay 1a phan tmg halogen héa ctia gbc hydroxit ctia hop chét 8 véi chit
halogen héa, nhu 14 phospho oxyclorua trong dung mdi thich hop, dé thu duoc axit
halogenua 14. Bu6c nay c6 thé duge thuc hién nhu duge md ta trong buéde 5
Budc 10

Budc 13 phan ing ctia axit halogenua 14 véi hop chét amin 13 trong dung mdi
thich hop dé thu duogc hop chét amit 15.

Trong phéan tng, hop chit 13 c6 thé duge sir dung véi lugng 14 1 dén 3 duong
lwong mol cia hop chét 14.

Phén Umg c6 thé dugc thuc hién véi su ¢6 mit cia bazo, néu cén. Céc vi du vé
bazo dugc st dung cé thé bao g6m cac bazo hittu co nhu la TEA, DIPEA, N,N-

dimetylanilin, pyridin, DMAP va 1,8-diazabixyclo[5.4.0]-7-undecen va céc bazo v0 co
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nhu 14 natri hydro carbonat, natri carbonat, kali carbonat va xezi carbonat.

Dung méi cin dugce sir dung trong phan tmg khong b gi6i han trir phi né khong
tham gia trong phan tng, va cac vi du bao gdm céc ete nhu 1a THF, dietyl ete, 1,4-
dioxan vd DME, céc nitril nhu 13 axetonitril va propionitril, cdc keton nhu 13 axeton,
cac hydrocarbon dugc halogen héa nhu 1a clorofom, diclometan va 1,2-dicloetan, cac
hydrocarbon nhu 1a toluen, benzen va xyclohexan, cidc amit nhu 18 DMF va N,N-
dimetylaxetamit, c4c sulfoxit nhu 1a DMSO hoic céc dung méi hdn hop clia ching.

Trong phan g ndy, nhiét o phan img c6 thé 1a -50°C dén 100°C, wu tién 1a
0°C dén 50 °C.

Thoi gian phan tng c¢6 thé phu thudc vao loai cia cac nguyén liéu khoi dau va
céc bazo va nhiét d6 phan tng, va dic trung 13, 5 phut dén 48 gio.

Bude 11

Budc nay 14 phan ung clia hop chét 15 v6i hop chét 10 (hop chét rugu R?'OH
hodc hop chit amin R*R’NH) trong dung mdi thich hop dé thu dugce hop chét [I].
Budc nay ¢ thé duoc thuc hién nhu dugc mo ta trong budc 6 & trén.

Hop chét pyrazolothiazol ctia sang ché ¢6 thé duge st dung lam thudc ngay nhu
véy, va ciing c¢6 thé duogc cai bién va dugc st dung & dang mudi duge dung, solvat
hoiic solvat cia mudi bang cach sir dung phuong phap da biét rd5. Cac vi du vé mudbi
dugc dung cé thé bao gém, chrflng han, mubi véi axit vo co nhu 1a hydroclorat,
hydrobromat, sulfat va phosphat, v4 mudi véi mudi hitu co nhu 13 axetat, xitrat,
tartarat, maleat, sucxinat, fumarat, p-toluensulfonat, benzensulfonat va metansulfonat.

Solvat bao gém solvat v6i dung méi hiru co va hydrat. Céc vi du vé& solvat duoc
dung c6 thé bao gdm, ching han, alkolat (vi du, etanolat) va hydrat. Hydrat c6 thé bao
gdm ching han, monohydrat va dihydrat. Solvat dugc tao ra bing cach phéi tri voi bit
ky loai va s6 lugng dung méi nao. Mudi dugc dung c6 thé tao ra solvat.

Ching han, mudi hydroclorua ctia hop chét c6 thé thu dugc bing cach hoa tan
hop chéit pyrazolothiazol ciia séng ché trong dung dich ciia hydro clorua trong rugu,

dung dich cta hydro clorua trong etyl axetat, dung dich ctia hydro clorua trong 1,4-
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dioxan hodc dung dich cta hydro clorua trong dietyl ete.

Mot sé hop chit ciia sang ché c6 thé c6 carbon bét dbi xtmg, va cac chit déng
phan l4p thé tvong g va cic hdn hop ctia chiing tit ca bao gém trong sang ché. Céc
chit ddng phan 1ap thé co thé dugc diéu ché, ching han, nhd su phan giai quang hoc tir
raxemat cua ching theo phwong phép da biét str dung axit hoat quang (vi dy, axit
tartaric, axit dibenzoyltartaric, axit mandelic va axit 10-camphor sulfonic, v.v.), hodc
bing cach sir dung hop chit hoat quang duoc didu ché trude 12 nguyén liéu khéi dau.
Ngodi ra, cac chit ddng phén 1ap thé c6 thé dugc didu ché bang su phan giai quang hoc
sir dung cot khong ddi xing hodc bing tbng hop bat dbi ximg. Ddng thdi, mot sé hop
chit cta sang ché c6 thé tao ra céc tertme, va cac tautome tuong ting va cac hdn hop
ctia chiing ciing bao gdm trong sang ché.

Hop chét cua sang ché c6 hoat tinh @rc ché JAK1 nhu dugc thé hién trong cac vi
du thir nghiém duéi ddy. Thém nita, hop chét clia séng ché cung c6 céc hiéu qua chéng
viém, trc ché mién dich va chéng tang sinh v.v., dua trén hoat tinh tc ché JAK1 cua
chung.

Do d6, hop chit ctia sang ché c6 thé duge st dyng 1am chét phong ngira hoic
didu tri, ching han, dbi véi c4c bénh c6 lién quan dén JAK1 va ddng thdi cac bénh ma
hidu quéa cia hop chit dugc mong doi vé cac hiéu qua chéng viém, wrc ché mién dich
va chdng ting sinh ctia né v.v..

Céc vi du vé cac bénh cu thé ma hop chét ctia sang ché c6 thé dwgc 4p dung bao
gdm bénh tu mién dich (vi dy, viém khép dang thp, viém khop vay nén, viém khép
do tudi thiéu nién, bénh Castleman, bénh luput ban dé toan than, hoi ching Sjogren,
bénh xo cung rai rac, bénh viém rudt, bénh Behcet, bénh nhugc co ndng, bénh tiéu
duong typ 1, bénh than immunoglobulin, cac bénh tuyén gidp tu mién dich, bénh vay
nén, bénh ctrng bi, bénh viém than luput, hoi chirng kho mét, viém mach (vi dy, viém
dong mach Takayasu, viém dong mach té bao khéng 16, viém da vi mach, bénh u hat
v6i viém da mach va bénh u hat 4i toan véi viém da mach), viém da co va viém da co

va viém tuy song-than kinh thi giac), cac bénh viém (vi dy, viém da di ing, viém da
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tiép xtc, eczema, chimg ngira, di tmg thuc phim, hen phé quan, viém phdi 4i toan,
bénh phdi tic nghén man tinh, viém miii di Gtng, viém xoang mén tinh, viém xoang 4i
toan, polyp mili, viém két mac di Gmg, viém xwong khép, viém d6t séng dang thap,
bénh Kawasaki, bénh Buerger, viém da dong mach nat va viém mach IgA), cdc bénh
tang sinh (vi dy, cac loai ung thu u cing, cac loai ung thu méu, u 4c tinh bach huyét,
cac bénh tang sinh tiy xuong, da u tiy, xo hoa phdi va tang bach céu &i toan), gidm
thinh Iyc dot ngdt, bénh than tiéu duong, rung téc timg ving, dao thai ciy ghép tiy
xuong hodc dao thai ciy ghép co quan.

Hop chét cia sang ché ¢ thé dugc ding nhu thudc cho cic dong vt c6 vii, bao
gbm ca ngudi, ngay nhu vay hogc 13 duge phim chtra hop chét nay vé6i luong 13, ching
han, 0,001% dén 99,5%, wu tién 13 0,1% dén 90%, két hop véi mot hodc nhiéu (cac)
chét mang khong ddc va bét hoat dugc dung.

Chét mang c6 thé 13 mot hodic nhiéu loai duge chon tir céc chét pha lodng, cac
chit don va cac chét phu trg rin, ban rén, hoic long dung cho bao ché dugc duoc st
dung. Dugc phim theo sang ché c6 thé duge cho ding theo dang lidu dung don Vvi.
Dugc phdm c6 thé duogc cho ding boi cho diing qua k&, miéng, trong tinh mach, khu
tra (vi du, qua da, nhd giot, trong mang bung hodc trong nguc) hodc cho ding qua
duong truc trang. Dugc phim nén duge cho dung theo dang lidu dung thich hop dbi
véi cac phuong phép cho dung nay.

Liéu luong cta hop chét nén dugc didu chinh xét dén cac tinh trang ciia bénh
nhén, nhu 13 tudi tic, cAn ning, va bénh can duoc diéu tri va giai doan ctia bénh,
dudng cho dung, va hop chit can dugc cho ding, loai mudi trong trudng hgp ma hop
chét 12 mudi, v.v.. Trong truong hop cho ding qua miéng cho ngudi 16n, lidu lwong
mdi ngdy dic trung ctia hop chét ciia sang ché hogic mubdi dugc dung cta né c6 thé 1a
0,01mg dén 5g, va wu tién 1a Img dén 500mg. Trong mdt s6 truong hop, lidu luong
tha?ip hon c6 thé 1a du, hodc nguge lai, hodc lidu lugng cao hon ¢6 thé 1a cn thiét. N6i

chung, liéu luong duoc dugc dwa ra mét 1an mdi ngay hodc vai 1an mdi ngay 1a céc
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phén dugc phén chia, hodc trong trudng hgp cho ding trong tinh mach, thude c6 thé 1a
tiém nhanh ho#c dugc cho dung lién tuc trong 24 gio.

Mot hodc nhiéu nguyén tir hydro, cacbon vi/hodc cac nguyén ti khéc trong hgp
chit cia sang ché c6 thé dugc thay thé bing chit dong vi twong Ung ciia nguyén tir
hydro, cacbon va/hodc cac nguyén tir khic. Cac vi du vé céc chét ddng vi nhu véy bao
gdm céc chit ddng vi ctia hydro, cacbon, nito, oxy, phospho, luu huynh, flo, iot va clo,
nhv 1a 2H, *H, ''C, B3¢, "C, PN, B0, "0, *'p, 3?P, ¥*s, *F, I va **Cl. Hop chit dugc
thé boi chit dong vi nhu vay c6 thé hiru ich 1am thudc, va tit ca cac dang dugce danh
diu ddng vi phong xa ctia hop chét dugc bao gdm trong sang ché.

Vi dlj thire hién sang ché

Séng ché dugc md ta chi tiét hon dwa vao céac vi du, cac vi du thtt nghiém va
cac vi du bao ché dudi ddy, ma khong 1am gidi han pham vi ciia séng ché.

Céc ky hiéu viét tit dwgc sir dung trong céc vi du 13 nhu sau.

DMF: difnetylformamit

DMSO: dimetyl sulfoxit

DIPEA: N,N-diisopropyletylamin

TEA: trietylamin

THEF: tetrahydrofuran

TFA: axit trifloaxetic

NMP: N-metylpyrolidon

HATU: O-(7-azabenzotriazol-1-y1)-1,1,3,3-tetrametyluronium hexaflophosphat
CDCl;: deuteroclorofom

DMSO-d6: hexadeuteroddimetyl sulfoxit
MS: phd khéi

LCMS: phé khéi séc ky 16ng ép sudt cao
ESI: ion héa phun dién tir

M: ndéng d6 mol

MS duge xac dinh bang cach st dung LCMS. Phuong phép ESI dugce sir dung
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1a phuong phap ion héa. Céc sé do ciia phd khdi duge thé hién 1a m/z.

Piéu kién do d6i v6i LCMS 1a nhu sau.

B phan tich: Hé théng ACQUITY UPLC MS/PDA (Waters)

Thiét bi do phd khéi: b phat hién Waters 3100 MS

Bo phat hién mang diot quang: bd phat hién ACQUITY PDA (budc séng phat hién
UV: 210 dén 400nm)

Cot: Acquity BEH Cyg, 1,7um, 2,1 x 50mm

Téc @6 chay: 0,5mL/phut

Nhiét do cot: 40 °C

Dung mi;

Dung dich A: axit formic/H,0 0,1% (thé tich/thé tich; tuong ty dudi day)

Dung dich B: axit formic/axetonitril 0,1%

Thyc nghiém vi séng dugc tién hanh st dung Biotage Initiator 60™, c6 kha
ning dat duoc nhiét do tir 40 dén 250°C va 4ap sudt 1én dén dén 20bar. Nhu duge st
dung & day, d0 quay quang riéng ([a]p) nghia 1& d0 quay quang riéng dugc do bang
phan cue ké, nhu 13 phan cuc ké tur dong téc d6 cao HORIBA SEPA-500.

Vi du dbi chiéu 1: Pyrazolo[5,1-b][1,3]thiazol-7-carbonitril
Buée 1: Didu ché 2-(thiazol-2-yl)axetonitril

B6 sung natri hydrua 60% (7,9g) theo nhidu phin vao dung dich cta tert-butyl
xyanoaxetat (28g) trong DMF (100mL) & didu kién 1am mat bing biang da, va hdn hop
thu duge duge khudy trong 10 phut. Buge bd sung 2-bromothiazol (25g) vao hdn hop,
va hdn hop duge khudy & nhiét do trong phong trong 15 phut, sau d6 & 120°C trong 2
gior. B6 sung dung dich nuéc axit clohydric 1M vao hdn hop phan tng, va 16p nudc
duge chiét bang etyl axetat. L6p hitu co duge ria bang nuée, duge 1am khd trén magie
sulfat khan, va dugc co & diéu kién ap suét giam. Phén con lai thu dugc duge rira béng
hexan, Chét rin thu dwoc dugce tao huyén phi trong toluen (200mL), bd sung axit para-
toluensulfonic monohydrat (2,0g) vao huyén phii, va hén hop dugc khudy & 105°C

trong 2 gi®. Dung dich phan tng dugc pha lodng v6i etyl axetat, va su tach 16ng dugc
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thuc hién béng su b sung dung dich nudc natri bicarbonat bdo hoa. Lép nude duge
chiét thém bang etyl axetat va 16p hitu co két hop duge 1am kho trén magie sulfat khan,
va duge ¢d & didu kién ap suét giam. Phin con lai thu duge duge tinh ché bf?lng sdc ky
cot silicagel dé tao ra hop chét néu & tidu dé (7,0g).
MS (m/z): 125 [M+H]"
Budce 2: Bidu ché pyrazolo[5,1-b][1,3]thiazol-7-carbonitril

B6 sung dung dich ciia O-(mesitylsulfonyl)hydroxyamin (ma c6 thé duogc didu
ché theo phuong phap dwoc mb ta, ching han, trong tai liéu Organic Process Research
& Development, 2009, 13, 263-267.) trong diclometan (20mL) vao dung dich cua 2-
(thiazol-2-yl)axetonitril thu dugc trong budce 1 (5g) trong diclometan (50mL) & didu
kién lam mat bing bang d4, va hdn hop dugc khudy & nhiét d trong phong trong 2 gid.
& didu kién lam mat bing bing d4, bd sung dietyl ete hdn hop phan tng, va chit rin
két tha duge thu gom trén bd loc. Chét rin thu duge dugce tao huyén phu trong trietyl
orthoformat (35mL), va hdn hop dugc khudy & 120°C trong 1 gi¢. Dung dich phan
tng duoc cd & didu kién 4p sudt giam, va phén con lai thu dugc duge tinh ché bang séic
ky cot silicagel d& tao ra hop chét néu & tiéu dé (2,5g).
MS (m/z): 150 [M+H]"
Vi du dbi chiéu 2: Axit 6-hydroxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
carboxylic

B6 sung dung dich cta natri metoxit 28% trong metanol (24,6mL) vao dung
dich ctia pyrazolo[5,1-b][1,3]thiazol-7-carbonitril thu duoc trong vi du dbi chiéu 1 (6g)
trong metanol (150mL), va hdn hop dugc khudy & nhiét do trong phong trong 3 gid.
Sau d6, amoni clorua (12,9g) duoc bd sung vao d6, va hdn hop dugc khudy & 90°C
trong 1 gio. Dung dich phan ing dugc c6 & didu kién ap suét giam, bd sung dung dich
cua natri dietyl oxalaxetat (33,8g) trong dung dich nudc natri hydroxit SM (200mL)
vao phan con lai thu duge, va hdn hogp dugc khudy & 100°C qua dém. B sung axit
clohydric dic vao hdn hgp phan tng dé 1am dung dich c6 tinh axit, va chét ran két tia

dugce thu gom trén b loc. Chét rdn thu dugc duge hoa tan trong dung dich nude kali
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hydroxit 5M, va dugc rua bing clorofom. B sung axit clohydric ddc vao 16p nudc dé
lam dung dich c6 tinh axit, chét rdn két tia duoc thu gom trén bg loc, va dugce 1am khd
dé thu dugc hop chit néu & tiéu d& (10g).
MS (m/z): 263 [M+H]"
Vi du dbi chiéu 3: Metyl 6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-y1)pyrimidin-4-
carboxylat

Axit 6-hydroxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu
duge trong vi du ddi chiéu 2 (1,4g) duogc tao huyén phu trong phospho oxyclorua
(20mL), bd sung dietylanilin (1,6g) vao huyén phil, va hdn hop dugc khudy & 130°C
trong 2 gi¢. Dung dich phan Ung dugc ¢d ¢ didu kién 4p suét giam, bd sung metanol
(100mL) vao hdn hop phan tmg & diéu kién 1am mét bang bang d4, va hdn hop thu
dugc duge khudy trong 10 phit. Dung dich phan (ng dugc pha lodng véi clorofom,
dwgc tach bing cach bd sung nude, va 16p nude duge chiét thém bang clorofom. Lép
hitu co két hop duogc lam kho trén magie sulfat khan, va dugc ¢c6 & diéu kién ap suét
giam. Phén con lai thu dugce dugce tinh ché bang sic ky cdt silicagel dé tao ra hop chét
néu & tiéu dé (910mg).
MS (m/z): 297 [M+H]"
Vi du dbi chiéu 4: Axit 6-Hydroxy-5-metyl-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylic

B sung dung dich clia natri metoxit 28% trong metanol (0,41mL) vao dung
dich cia pyrazolo[5,1-b][1,3]thiazol-7-carbonitril thu dugc trong vi du dbi chiéu 1
(300mg) trong metanol (6mL), va hdn hop duge khudy & nhiét d6 trong phong trong 1
gio. Sau do, amoni clorua (215mg) dugc bb sung vao dé, va hdn hop dugc khudy &
70°C trong 2 gi¢. Dung dich phan tng dugc cd & didu kién 4p suét giam, phan con lai
thu dugce duge hoa tan trong dung dich nude natri hydroxit SM (1,2mL) va nuée
(7mL), este dietyl axit metyloxalaxetic (611mg) dugc bb sung vio dung dich, va hén
hop dugc khudy & 90°C trong 45 phiit. B6 sung axit clohydric dic vao hdn hgp phan

ung dé lam dung dich c6 tinh axit, chét rin két tia dugce thu gom trén bd loc, va dugce
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1am kho dé thu dugc hop chit néu & tiéu dé (166mg).
MS (m/z): 277 [M+H]"
Vi dy dbi chiéu 5: Metyl 6-clo-5-metyl-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-
4-carboxylat

Tuong tu vdi phuong phép trong vi du d6i chiéu 3, hop chét néu & tiéu & dugc
tdng hop bang céach sir dung axit 6-hydroxy-5-metyl-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylic thu dugc trong vi du dbi chiéu 4 thay cho axit 6-hydroxy-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic.
MS (m/z): 311 [M+H]"
Vi du dbi chiéu 6: (2S)-1-(Diflometoxy)propan-2-amin hydroclorua
Buéce 1: Diéu ché benzyl N-[(2S)-1-(diflometoxy)propan-2-yl]carbamat

Trong moi trudng agon, bd sung axit 2,2-diflo-2-(flosulfonyl)axetic (2,6g) va
ddng iodua (364mg) vao dung dich cta benzyl [(1S)-1-(hydroxymetyl)etyl]carbamat
(2g) trong axetonitril (40mL), va hén hop duoc khudy & 50°C trong 1 gid 30 phut.
Dung dich phan tng dugc pha lodng véi etyl axetat, dugc tach bang cach bd sung
dung dich nudce natri bicarbonat bao hoa, va 16p nuéc dugce chiét thém bing etyl axetat.
L6p hitu co két hop duge 1am khd trén magie sulfat khan, va duge ¢d & diéu kién ap
sudt giam. Phin con lai thu duge dugc tinh ché bang séc ky cot silicagel dé tao ra hop
chit néu & tidu d& (1,3g).
'H-NMR (CDCl3) &: 1,23 (3H, d), 3,75-3,90 (2H, m), 4,00 (1H, bs), 4,82 (1H, bs),
5,11 (2H, s), 6,22 (1H, t), 7,30-7,40 (5H, m)
Buéce 2: Diéu ché (28)-1-(diflometoxy)propan-2-amin hydroclorua

B6 sung paladi hydroxit 20% (trén cacbon hoat hoa, 300mg) vao dung dich cua
benzyl N-[(2S)-1-(diflometoxy)propan-2-yl]carbamat thu dugc trong budc 1 (1,3g)
trong etanol (40mL), va sy khir xuc tac & ap suit mdi truong duoc thuc hién. Hon hop
phan tmg duge loc dé loai bd paladi, sau d6 dung dich hydro clorua-etyl axetat 4M
(2mL) dugc bd sung vao nude ci, va dung moi duge cd & diéu kién &p sult giam dé

tao ra hop chit néu & tiéu dé (668mg).
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'H-NMR (DMSO0-d6) &: 1,19 (3H, d), 3,40-3,50 (1H, m), 3,86 (1H, dd), 3,97 (1H, dd),
6,77 (1H, t), 8,06 (3H, bs)
Vi du déi chiéu 7: (18,2S)-2-(Diflometoxy)xyclopentanamin hydroclorua
Budce 1: Diéu ché benzyl N-[(18,25)-2-hydroxyxyclopentyl]carbamat

B6 sung paladi hydroxit 20% (trén cacbon hoat hoa, 1,0g) vao dung dich cia
(18,2S)-2-benzyloxyxyclopentanamin (5,0g) trong etanol (40mL), va sy khir xuc tac &
ap sut moi truong dugc thyc hién. Paladi dugc loc ra, va dung mdi dugc c6 & diéu
kién 4p suét giam. B sung nuéc (100mL) va natri carbonat (7,0g) vao phan con lai
thu duoc, sau do benzyl clorofomat (6,7g) dugc bd sung vao d6 & diéu kién lam mat
bing bang d4, va hdn hop dugc khudy & nhiét do trong phong qua dém. Hon hop phan
tng duoc chiét bang clorofom, va 16p hitu co duge rira bing nudc mudi bao hoa, dugc
lam khé trén magie sulfat khan, va dugc co ¢ didu kién 4p sudt giam. Phan con lai thu
duoc duge tinh ché bing séc ky cot silicagel dé tao ra hop chét néu & ticu dé (5,9g).
MS (m/z): 236 [M+H]"
Budce 2: Pidu ché benzyl N-[(18,2S)-2-(diflometoxy)xyclopentyl]carbamat

Tuong tu v4i phuong phép trong bude 1 cia vi du d6i chiéu 6, hop chét néu &
tidu d& dugc thng hop biang cach st dung benzyl N-[(18,2S)-2-
hydroxyxyclopentyl]carbamat thu dugc trong budc 1 thay cho benzyl [(1S)-1-
(hydroxymetyl)etyl]carbamat.
'H-NMR (CDCl;) &: 1,40-1,50 (1H, m), 1,62-1,88 (3H, m), 1,91-2,05 (1H, m), 2,10-
2,25 (1H, m), 3,95-4,00 (1H, m), 4,40 (1H, bs), 4,72 (1H, bs), 5,10 (2H, dd), 6,33 (1H,
t), 7,30-7,41 (5H, m)
Bude 3: Didu ché (18,28)-2-(diflometoxy)xyclopentanamin hydroclorua

Tuong tu v6i phuong phép trong bude 2 cta vi du d6i chiéu 6, hop chit néu &
titu d& dugc tdng hop bing ciach st dung benzyl N-[(1S,2S)-2-
(diflometoxy)xyclopentyl]carbamat thu dugc trong bude 2 thay cho benzyl N-[(2S)-1-
(diflometoxy)propan-2-yl]carbamat.
'H-NMR (DMSO-d6) &: 1,50-1,78 (4H, m), 2,01-2,10 (2H, m), 3,48 (1H, bs), 4,55 (1H,
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bs), 6,78 (1H, t), 8,28 (3H, bs)
Vi du d6i chiéu 8: {1-[(Diflometoxy)metyl]xyclopropyl }metanamin

Bd sung  DIPEA (2,5mL) vao dung dich ctia [1-
(aminometyl)xyclopropyl]metanol (720mg) trong diclometan (15mL), sau d6 benzyl
clorofomat (1,46g) duoc bd sung vao d6 & diéu kién lam mat bing bang d4, va hdn
hop duoc khudy & nhiét dd trong phong qua dém. Dung dich phan ung dugc ¢d & didu
kién 4p sudt giam, va phan con lai thu dugc dugc tinh ché bang séc ky cot silicagel dé
tao ra ddu (348mg). BS sung axit 2,2-diflo-2-(flosulfonyl)axetic (395mg) va dong
iodua (56mg) vao dung dich ctia diu ndy (348mg) trong axetonitril (10mL), va hén
hop duogc khudy & 50°C trong 1 gior. Dung dich phan tng dugc tich bang cach bd sung
dung dich nudc natri bicarbonat bdo hoa, va 16p nudc dugc chiét thém bang etyl axetat.
Lép hitu co két hop dugc rira bing nuéce mudi bio hoa, dugc 1am kho trén magie sulfat
khan, va dugc c¢d & didu kién 4p sudt giam. Phéan con lai thu dugc dugc tinh ché bang
sic ky cot silicagel dé tao ra dau (129mg). B6 sung paladi hydroxit 20% (trén cacbon
hoat hoa, 43mg) vao dung dich cua dau (129mg) trong metanol (8,0mL), va sy khtt
xuc tac & 4p sudt méi trudng duoc thue hién. Dung dich phan ting dugc loc dé loai bo
paladi, va nugc cai duge co & didu kién ap suit giam dé tao ra hop chét néu ¢ tidu @&
(68mg).
"H-NMR (CDCl;) 8: 0,51-0,52 (4H, m), 2,69 (2H, s), 3,79 (2H, s), 6,25 (1H, t)
Vi du dbi chiéu 9: {1-[(Diflometoxy)metyl]xyclobutyl}metanamin

Tuwong tu v6i phuong phép trong vi du d6i chiéu 8, hop chit néu & tiéu d&& duoc
tbng hop bing cach st dung [1-(aminometyl)xyclobutyl]metanol (ma dugc diéu ché
theo phuong phép dugc md ta, ching han, trong tai liéu Journal of Medicinal
Chemistry, 1972, 15, 1003-1006) thay cho [1-(aminometyl)xyclopropyl]metanol.
'H-NMR (CDCl) &: 1,78-1,91 (6H, m), 2,78 (2H, s), 3,86 (2H, s), 6,23 (1H, t)
Vi du d6i chiéu 10: {1-[(Diflometoxy)metyl]xyclopentyl} metanamin

Tuong tu v6i phuong phép trong vi du d6i chiéu 8, hop chit néu ¢ tidu d& dugc

tbng hop bing cach str dung [1-(aminometyl)xyclopentylJmetanol (ma dugc diéu ché
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theo phuwong phip dugc md ta, ching han, trong tai liéu Journal of Medicinal
Chemistry, 1972, 15, 1003-1006) thay cho [1-(aminometyl)xyclopropyl]metanol.
'H-NMR (CDCL) 8: 1,42-1,46 (4H, m), 1,58-1,64 (4H, m), 2,69 (2H, s), 3,72 (2H, s),
6,24 (1H, t)
Vi du d6i chiéu 11: {4-[(Diflometoxy)metyl]tetrahydro-2H-pyran-4-yl} metanamin

B6 sung TFA (5,0mL) vao dung dich «cia etyl 4-{[(tert-
butoxycarbonyl)amino]metyl}tetrahydro-2H-pyran-4-carboxylat (1,3g) trong
diclometan (10mL), va hdn hop dugc khudy & nhiét do trong phong trong 4 gid. Dung
dich phan tmg duoc cb & didu kién 4p sudt giam, bd sung DIPEA (3,1mL) vao dung
dich cua ph?m con lai thu duoc trong diclometan (10mL), sau d6 benzyl clorofomat
(1,1g) duge bd sung vao d6 & didu kién 1am mat bing bang d4, va hdn hop dugc khudy
& nhiét do trong phong qua dém. Dung dich phan tng dugc ¢ & didu kién 4p suét
giam, va phan con lai thu dugc dugce tinh ché bing sic ky cot silicagel dé tao ra ddu
(1,4g). Bb sung natri borohydrua (382mg) vao dung dich ciia dau (1,3g) trong etanol
(20mL) & diéu kién 1am mat bang bang da, va hdn hop dugc khudy & nhiét do trong
phong trong 2,5 ngdy. Sau d6, natri borohydrua (382mg) dugc bd sung vao d6, hdn
hop duoc khudy & nhiét do trong phong trong 4 gid, sau d6 & 50°C trong 3 gid, va
thém nita & nhiét do trong phong qua dém. BS sung nuée vao dung dich phan tng &
didu kién 1am mat bang nudc d4, va dung dich duge chiét bing etyl axetat. L6p hitu co
duoc rira béng nude mudi bdo hoa, duge 1am kho trén magie sulfat khan, va dugc co &
diéu kién ap suét giam. Phan con lai thu duge duge tinh ché bang sic ky cot silicagel
dé tao ra dau (484mg). BS sung axit 2,2-diflo-2-(flosulfonyl)axetic (463mg) va déng
iodua (66mg) vao dung dich cia diu (484mg) trong axetonitril (10mL), va hdn hop
duogc khudy & 50°C trong 1 gid. BS sung dung dich nude natri bicarbonat bdo hoa vao
dung dich phan tmg, va hdn hop dugc chiét bing etyl axetat. Lép hiru co duge rira
bang nudc mudi bdo hoa, duge 1am khé trén magie sulfat khan, va duoc ¢ & didu kién
ap suét giam. Phan con lai thu dugc duoc tinh ché bing sic ky cot silicagel dé tao ra

dau (209mg). B sung paladi hydroxit 20% (trén cacbon hoat hoa, 80mg) vao dung
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dich cta diu (200mg) trong metanol (8,0mL), va su khir xGc tic & 4p sudt moi trudng
dugc thuc hién. Hon hop phan tng duoc loc dé loai b6 paladi, va nu6c cai duge co &
diéu kién 4p suét giam dé tao ra hop chét néu & tiéu d& (108mg).
'H-NMR (CDCl3) &: 1,50-1,53 (4H, m), 2,76 (2H, s), 3,64-3,71 (4H, m), 3,84 (2H, s),
6,24 (1H, t)
Vi du d6i chiéu 12: (2R)-N,3,3-Trimetylbutan-2-amin hydroclorua

B& sung TEA (15ml) vao dung dich cia (2R)-3,3-dimetylbutan-2-amin (5,0g)
trong diclometan (100ml), benzyl clorofomat (9,3g) dugc bd sung timg giot vao d6 &
didu kién 1am mat bing biang d4, va hdn hop dugc khudy qua dém. Hn hop phan tmg
dwogc pha lodng vé6i clorofom, dung dich duoc tach bing cach bd sung dung dich nuéc
natri bicarbonat bdo hoa, 16p nuée duoc chiét thém bing clorofom, va 16p hitu co két
hop dugc rira bing dung dich nudc natri bicarbonat bdo hoa, duge 1am kh trén natri
sulfat khan, va dugc c¢d & diéu kién ap suét gidm. Phin con lai thu dugc duge tinh ché
bing séc ky cot silicagel dé tao ra san phdm tho (4,0g). BS sung iodometan (4,8g) vao
dung dich cta san phdm thé thu duoc (4,0g) trong DMF (15ml), va natri hydrua 60%
(748mg) dugc bd sung vio d6 & diéu kién 1am mat bang biang d4. Sau khi hdn hop
duoc khudy & nhiét do trong phong trong 1 gid, nudc da duge bd sung vao d6 va dung
dich phan tmg duoc chiét bing etyl axetat. Lop hiru co dugc rira bang dung dich nudce
natri bicarbonat bdo hoa, duoc 1am kho trén magie sulfat khan, va duoc ¢d & diéu kién
ap suft giam. Phan con lai thu duoc duge tinh ché bang sic ky cot silicagel dé tao ra
san phdm thd (4,2g). B sung paladi hydroxit 20% (trén cacbon hoat hoa, 1,0g) vao
dung dich ciia san phdm thé thu dugc (4,2g) trong etanol (20mL), va su khir xtc tac &
ap sudt méi truong duge thuc hién. Hon hop phan tGng dugce loc dé loai bo paladi,
dung dich hydro clorua-etanol 2M (9,0ml) dugc bd sung vao nude cai, va dung moi
duoc co & diu kién ap sudt giam dé tao ra hop chét néu & tidu dé (2,0g).
MS (m/z): 116 [M-CIJ*
Vi du dbi chiéu 13: 1-[1-(Metoxymetyl)xyclopropyl]-N-metylmetanamin hydroclorua

Budc 1: Diu ché benzyl {[1-(hydroxymetyl)xyclopropylJmetyl}carbamat
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B6 sung DIPEA (3,7g) vao dung dich cia [1-(aminometyl)xyclopropyl]metanol
(1,5g) (ma duge didu ché tvong tr voi phuong phép duge mo t, ching han, trong tai
liéu Journal of Medicinal Chemistry, 1972, 15, 1003-1006) trong diclometan (30mL),
benzyl clorofomat (3,5g) duoc bd sung vao d6 & diéu kién 1am mat bing biang d4, va
hén hop duge khudy & nhiét d6 trong phong qua dém. Dung dich phan tng dugc cb &
didu kién 4p sudt giam, va phan con lai thu duge duge tinh ché bing sic ky cot
silicagel dé tao ra hop chét néu & tidu dé (3,0g).
'H-NMR (CDCL) &: 0,46 (4H, s), 2,78 (1H, t), 3,20 (2H, d), 3,40 (2H, d), 5,12 (2H, s),
5,23 (1H, s), 7,35-7,37 (SH, m)
Budc 2: Piéu ché benzyl {[1-(metoxymetyl)xyclopropyl]metyl}metylcarbamat

B& sung iodometan (1,0g) va bac oxit (1,7g) vao dung dich cia benzyl {[1-
(hydroxymetyl)xyclopropyl]metyl}carbamat thu dugc trong budc 1 (350mg) trong
DMF (3,0mL), va hdn hop dugc khudy & nhiét do trong phong qua dém. O diéu kién
lam mat bing bang d4, bd sung amoni clorua nude bdo hao vao hdn hop phan tmg, va
hén hop duge chiét bang dietyl ete. Lop hitu co duge 1am kho trén magie sulfat khan,
va dugc ¢d & diéu kién ap suét giam. Phén con lai thu duge dugce tinh ché béng sic ky
cot silicagel dé tao ra hop chét néu & tidu d& (189mg).
'H-NMR (CDCl;) 8: 0,46-0,60 (4H, m), 2,99 (3H, s), 3,15-3,36 (7H, m), 5,13 (2H, s),
7,28-7,39 (5H, m)
Bude 3: Didu ché 1-[1-(metoxymetyl)xyclopropyl]-N-metylmetanamin hydroclorua

B6 sung paladi hydroxit (trén cacbon hoat hoa, 80mg) vao dung dich cta benzyl
{[1-(metoxymetyl)xyclopropyl|metyl} metylcarbamat thu dugc trong bude 2 (165mg)
trong etanol (6,0mL), va sy khir xtc tac & ap sudt mdi trudng duge thye hién. Hon hop
phan tng dugc loc dé loai b paladi, dung dich hydro clorua-etanol 2M (27pL) dugc
b sung vao nude cai, va dung mdi duge cd & diéu kién 4p suét giam dé tao ra hop chét
néu & tiéu dé (95mg).
'H-NMR (DMSO-d6) &: 0,53 (2H, t), 0,66 (2H, t), 2,51 (3H, s), 2,88 (2H, s), 3,26 (3H,
s), 3,27 (2H, s), 8,52 (2H, br)
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Vi du dbi chiéu 14: Metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat
Budc 1: Diéu ché metyl piperidin-4-ylcarbamat

B sung TEA (9,2mL) vao dung dich ctia 1-benzylpiperidin-4-amin (5,0g)
trong diclometan (100mL), metyl clorofomat (2,6g) dugc bd sung timg giot vao d6 &
didu kién 1am maét bang biang d4, va hdn hop dugc khudy trong 1 gio. Dung dich phan
tmg dugc pha lodng véi clorofom, dugc tach bang cach bd sung nudc, va 16p nuée
duoc chiét thém bang clorofom. Lép hitu co két hop dwgc 1am kho trén magie sulfat
khan, va sau d6, dugc cd & diéu kién 4p suit giam dé tao ra dau (3,4g). B sung paladi
hydroxit 20% (trén cacbon hoat hda, 1g) vao dung dich cta dau thu duge (3,4g) trong
etanol (50mL), va su khir xtc tic & 4p sudt méi trudng duoc thuc hién. Hon hop phan
ung duge loc dé loai b paladi, va nuéce céi duge co & diéu kién ap suét giam dé taora
hop chét néu & tiéu d& (1,9g).
MS (m/z): 159 [M+H]"
Budc 2: Piéu ché metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat

Axit 6-Hydroxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu
duoc trong vi dy ddi chiéu 2 (700mg) duge tao huyén phii trong phospho oxyclorua
(5,0mL), dietylanilin (0,4g) dugc bd sung vao huyén phu, va hdn hop dugc khudy &
110°C trong 2 gid. Dung dich phan tmg dugc ¢6 & diéu kién 4p suit giam, va dugc hoa
tan trong diclometan (40mL) & diéu kién lam mét bing biang d4. B sung DIPEA
(2,3mL) va metyl piperidin-4-ylcarbamat thu dugc trong buédc 1 (443mg) vao dung
dich thu dug, va hdn hop duge khudy & nhiét d6 trong phong trong 30 phut. Dung dich
phan tng dugc pha lodng véi clorofom, dugc tach bing cich bd sung dung dich nudc
natri bicarbonat bio hoa, va 16p nu6e duge chiét thém bang clorofom. Lép hitu co két
hop dwoc 1am kho trén magie sulfat khan, va duoce cd & diéu kién ap sult giam. Phan
con lai thu duge duge tinh ché bing sic ky cot silicagel dé tao ra hop chit néu & tiéu

dé (570mg).



27972

MS (m/z): 421, 423 [M+H]"
Vi du dbi chiéu 15: N-(1-{[6-Clo-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

Twong tw v6i phuong phép trong budce 2 clia vi du dbi chiéu 14, hop chét néu &
tiéu @ duoc tdng hop bing cach st dung N-(piperidin-4-yl)xyclopropancarboxamit
(ma dugc didu ché twong tu v6i phuong phap dugc md ta, ching han, trong tai lidu
Journal of Medicinal Chemistry, 2010, 53, 6386-6397) thay cho metyl piperidin-4-
ylcarbamat.
MS (m/z): 431, 433 [M+H]"
Vi du dbi chiéu 16: N-(1-{[6-Clo-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)-2-metylpropanamit

Twong tur v6i phuong phap trong bude 2 ctia vi du dbi chiéu 14, hop chét néu &
tiéu d& dugc tbng hop bing cach sir dung 2-metyl-N-(4-piperidyl)propanamit (ma
duoc didu ché twong tr véi phwong phép dugc mo ta, ching han, trong tai liéu
Bioorganic & Medicinal Chemistry Letters, 2012, 22, 3157-3162) thay cho metyl
piperidin-4-ylcarbamat.
MS (m/z): 433, 435 [M+H]"
Vi du d6i chiéu 17: tert-Butyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Twong tu v6i phuong phap trong budce 2 clia vi du d6i chiéu 14, hop chit néu &
tiéu @& duoc tdng hop bing cach sir dung tert-butyl N-(4-piperidyl)carbamat thay cho
metyl piperidin-4-ylcarbamat.
MS (m/z): 463, 465 [M+H]"
Vi du dbi chiéu 18: [6-Clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-
(pyridin-2-ylamino)piperidin-1-yl]Jmetanon

Trong moi truong agon, bd sung lithi bis(trimetylsilyl)amit 1M (dung dich THF,
10,3mL) vao dung dich ctia I-benzylpiperidin-4-amin (980mg) va 2-flopyridin
(500mg) trong THF (3,0mL) & -78°C. Hdn hop dugc khudy & nhiét d6 trong phong
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trong 1 gid, sau d6 & 70°C qua dém. Hdn hgp phén g dugc pha loang véi clorofom,
dwoc tach bang cach bd sung dung dich nude natri bicarbonat bdo hoa, va 16p nudc
dwoc chiét thém bang clorofom. Lép hitu co két hop dugc 1am khd trén magie sulfat
khan, va dugc cd & diéu kién ap sut giam. Phin con lai thu duge duge tinh ché bé‘mg
sic ky cot silicagel dé tao ra diu (155mg). Bd sung paladi hydroxit 20% (trén cacbon
hoat héa, 50mg) va TFA (1 giot) vao dung dich cua déu thu dugc (150mg) trong etanol
(10mL), va su khir xtic tic & 4p suit moi trudng duge thue hién & 40°C. Hon hop phan
tng duge loc dé loai bo paladi, va nudce cai duge cd & didu kién 4p suét giam dé tao ra
chit rin (110mg). Axit 6-Hydroxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
carboxylic thu dwogc trong Vi du ddi chiéu 2 (150mg) duogc tao huyén phu trong
phospho oxyclorua (1,1mL), dietylanilin (85mg) dugc bd sung vao huyén phi, va hdn
hop duoc khudy & 110°C trong 2 gid. Dung dich phan tng dugc ¢d & diéu kién 4ap suét
giam, va phin con lai thu duge dugc hoa tan trong diclometan (10mL) & diéu kién lam
mét bang bang d4, DIPEA (0,5mL) va chit rin & trén (101mg) dugc bd sung vao dung
dich, va hén hop dugc khudy & nhiét do trong phong trong 30 phit. Dung dich phan
ung dugce pha lodng véi clorofom, duge tach bing cach bd sung dung dich nuéc natri
bicarbonat bdo hoa, va 16p nude duoc chiét thém bing clorofom. Céc 16p hitu co két
hop dugc 1am kho trén magie sulfat khan, va duge ¢b & didu kién ap sudt giam. Phan
con lai thu duge dugc tinh ché béng sdc ky cot silicagel dé tao ra hop chét néu & tiéu
dé (36mg).
MS (m/z): 400, 402 [M+H]"
Vi du dbi chiéu 19: [6-Clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-(1,3-
thiazol-2-ylamino)piperidin-1-yl]metanon

Trong mdi trudng agon, bd sung dietyl azodicarboxylat (dung dich toluen 2,2M,
5,ImL) vao dung dich cia tert-butyl N-thiazol-2-ylcarbamat (1,9g) va tert-butyl 4-
hydroxypiperidin-1-carboxylat (1,8g) trong THF (20mL) & didu kién 1am mat bang
bang d4, va hdn hop dugc khudy & nhiét d6 trong phong trong 16 gid. Dung mdi dugce

chung cét ra, va phan con lai thu dugc dugc tinh ché bang sic ky cot silicagel dé tao ra
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chit rin 1 (2,2g). B6 sung TFA (SmL) vao dung dich cua chét rin thu duge 1 (2,2g)
trong diclometan (SmL), va hdn hop dugc khudy & nhiét d0 trong phong trong 1 gio 30
phit. Dung dich phan Gng dugce c6 & didu kién 4p sut giam, va phin con lai thu dugc
duoc tinh ché bing sic ky cot silicagel dé tao ra chét rin 2 (796mg). Axit 6-hydroxy-
2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong vi du abi
chiéu 2 (100mg) dugc tao huyén phi trong phospho oxyclorua (1,1mL), dietylanilin
(57mg) dugc bd sung vio huyén pht, va hdn hop duge khudy & 110°C trong 2 gio.
Dung dich phan tmg dugc co & didu kién ap sudt giam, chat c6 dugc hoa tan trong
diclometan (10mL) & diéu kién 1am mat bang bing d4, DIPEA (0,33mL) v chét rén 2
(136mg) dugc bd sung vao dung dich, va hdn hop dugc khudy & nhiét d6 trong phong
trong 30 phut. Dung dich phan tmg dugc pha lodng véi clorofom, dugc tach bing cach
bd sung dung dich nudc natri bicarbonat bdo hoa, va 16p nuéc dugce chiét thém béng
clorofom. Cac 16p hitu co két hop duge 1am khd trén magie sulfat khan, va dugc ¢ &
didu kién 4p suét giam. Phan con lai thu duge dugc tinh ché bang sic ky cot silicagel
8 tao ra hop chét néu & tidu dé (70mg).
MS (m/z): 446, 448 [M+H]"
Vi du dbi chiéu 20: [6-Clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-
(pyrimidin-2-ylamino)piperidin-1-yljmetanon

B6 sung TFA (1,0mL) vao dung dich cua tert-butyl 4-(pyrimidin-2-
ylamino)piperidin-1-carboxylat (251mg) trong diclometan (3,0mL), va hdn hop duge
khudy & nhiét d trong phong trong 30 phut. Dung méi dugc cd & diéu kién &p suét
giam, va phan con lai thu duge dugce tinh ché bang séc ky cot silicagel dé tao ra chit
rin  (248mg). Axit  6-hydroxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
carboxylic thu duoc trong vi du ddi chiéu 2 (100mg) dugc tao huyén phu trong
phospho oxyclorua (1,1mL), dietylanilin (57mg) dugc bd sung vao huyén phu, va hdn
hop duge khudy & 110°C trong 1 gio. Dung dich phan tmg dugc cd & didu kién ap suét
giam, phﬁn con lai thu duge dugce hoa tan trong diclometan (10mL) & diéu kién lam

mét bang bing d4, DIPEA (0,33mL) va chét rin (134mg) duoc bd sung vao dung dich
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va hén hop dugc khudy & nhiét do trong phong trong 30 phit. Dung dich phan ung
duoc pha loang véi clorofom, duge tach bing cich bd sung nue natri bicarbonat bio
hoa, va 16p nuée duge chiét thém bang clorofom. Lép hitu co két hop duge 1am kho
trén magie sulfat khan, va dugc cd & diéu kién 4p sudt giam. Phan con lai thu dugc
duoc tinh ché bing séc ky cot silicagel dé tao ra hop chét néu & tiéu dé (104mg).
MS (m/z): 441, 443 [M+H]"
Vi du dbi chiéu 21: Xyclopropyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat
[Buéc 1] Biu ché benzyl 4-(xyclopropancarbonylamino)piperidin-1-carboxylat

B6 sung TEA (0,85mL) va diphenylphosphoryl azit (627mg) vao dung dich ctia
axit 1-benzyloxycarbonylpiperidin-4-carboxylic (400mg) trong toluen (3mL), va hdn
hop dugc khudy & 90°C trong 3 gid. Sau d6, xyclopropanol (132mg) (ma duoc didu
ché twong ty v6i phuwong phip dugc mod ti, ching han, trong trong tai liu
US2012/0010183) dugc bd sung vao d6, va hdn hop duge khudy & 80°C qua dém.
Hbn hop phan tmg duoc pha lodng voi etyl axetat, duoc tach bang cach bd sung nude
natri bicarbonat bo hoa, va 16p nudc duoc chiét thém bing etyl axetat. Lép hitu co két
hop duge 1am kho trén magie sulfat khan, va dugc ¢ & didu kién ap sudt giam. Phan
con lai thu duge duoc tinh ché bing sic ky cot silicagel dé tao ra hop chét néu & tiéu
dé (190mg).
MS (m/z): 319 [M+H]"
Budc 2: Didu ché xyclopropyl piperidin-4-ylcarbamat

B6 sung paladi hydroxit 20% (trén cacbon hoat héa, 50mg) vao dung dich ctia
benzyl 4-(xyclopropancarbonylamino)piperidin-1-carboxylat thu dugc trong budc 1
(190mg) trong etanol (10mL), va sy khtr xtic tdc & ap sudt moi truong dugc thuc hién.
Dung dich phan tmg dugc loc dé loai bo paladi, va nuée cai duge ¢d & diéu kién 4p
sudt giam dé tao ra hop chét néu & tiéu dé (110mg).
MS (m/z): 185 [M+H]"

Budc 3: Diéu ché xyclopropyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong ty v6i phuong phép trong bude 2 cia vi du d6i chiéu 14, hop chit néu &
tiéu d& duoc tdng hop bing cach sir dung xyclopropyl piperidin-4-ylcarbamat thu duge
trong budc 2 ciia vi du d6i chiéu 21 thay cho metyl piperidin-4-ylcarbamat.
MS (m/z): 447, 449 [M+H]"
Vi du dbi chiéu 22: Propan-2-yl (1-{[6-clo-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong tu v6i phuong phép trong budc 2 cia vi du d6i chiéu 14, hop chit néu &
tiéu d& duoc téng hop bang cach st dung propan-2-yl piperidin-4-ylcarbamat (ma
duoc didu ché twong tw v&i phwong phép dugc mé ta, ching han, trong tai ligu US
5082847) thay cho metyl piperidin-4-ylcarbamat.
MS (m/z): 449, 451 [M+H]"
Vi du dbi chiéu 23: Propyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat

Twong ty v4i phuong phép trong budce 2 ctia vi du d6i chiéu 14, hop chét néu &
tiéu d& dugc téng hop bing cach sir dung propyl piperidin-4-ylcarbamat (ma dugc diéu
ché twong tu véi phuong phép duoc md ta, ching han, trong tai liéu US 5082847) thay
cho metyl piperidin-4-ylcarbamat.
MS (m/z): 449, 451 [M+H]"
Vi du d6i chiéu 24: 2-Metoxyetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat
Buéc 1: Pidu ché 2-metoxyetyl piperidin-4-ylcarbamat

B sung TEA (556puL), diphenylphosphoryl azit (320puL) va 2-metoxyetanol
(2mL) vao dung dich cua axit 1-benzyloxycarbonylpiperidin-4-carboxylic (300mg)
trong toluen (2mL), va hdn hop duge khudy & 100°C trong 4 gid. Dung dich phan tng
dugc cd & didu kién 4p sudt giam, va phan con lai thu dugc duoc tinh ché bang séc ky
cot silicagel dé tao ra diu (189mg). BS sung paladi 5% (trén cacbon hoat héa, 30mg)

vao dung dich cta diu thu duoc (189mg) trong metanol (10mL), va sy khir xtic tic &
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ap suit méi truong duogc thuc hién. Dung dich phan tng dugc loc dé loai bo paladi, va
nude cai duge cd & didu kién ap suét giam dé tao ra hop chét néu & tidu dé (11 lmg).
'H-NMR (CDCl;) 8: 1,32-1,37 (2H, m), 1,94-1,97 (2H, m), 2,60-2,74 (2H, t), 3,08 (2H,
d), 3,40 (3H, s), 3,57-3,59 (3H, m), 4,20-4,22 (2H, m), 4,75-4,77 (1H, m)
Budc 2: Piéu ché 2-metoxyetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Twong ty v&i phwong phap trong bude 2 cta vi du ddi chiéu 14, hop chit néu &
tiéu d& duoc tdng hop bing cach sit dung 2-metoxyetyl piperidin-4-ylcarbamat thu
dugc trong bude 1 thay cho metyl piperidin-4-ylcarbamat.
MS (m/z): 465, 467 [M+H]"
Vi du dbi chiéu 25: 2,2-Difloetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat
Bude 1: Diéu ché 2,2-difloetyl piperidin-4-ylcarbamat

B6 sung TEA (255uL) va triphosgen (145mg) vao dung dich cta 2,2-
difloetanol (100mg) trong diclometan (1,0mL) & diéu kién 1am mét bang biang d4. Sau
khi hdn hop duoc khudy trong 30 phit, 4-amino-1-benzylpiperidin (497uL) duoc bd
sung vao d6 va hdn hop dugc khudy thém trong 30 phit. B6 sung dung dich nuéc natri
bicarbonat bo hoa vao dung dich phan wng, va dung dich duoc chiét bing etyl axetat.
L6p hiru co duoce 1am kho trén magie sulfat khan, va duge c6 & didu kién ap sut giam.
Phin con lai thu dugc duge tinh ché bang sic ky cot silicagel dé tao ra dau (185mg).
B4 sung paladi 5% (trén cacbon hoat hoa, 30mg) vao dung dich cta dau thu dugc
(185mg) trong metanol (10mL), va sy khir xtc tac & ap sudt mdi truong duge thue
hién. Dung dich phan ung dugc loc dé loai bo paladi, va nudc cai duge cd & didu kién
ap suét giam dé tao ra hop chit néu & tidu dé (123mg).
'H-NMR (CDCl;) &: 1,25-1,34 (2H, m), 1,94-1,97 (2H, m), 2,60-2,71 (2H, m), 3,04-
3,08 (2H, m), 3,55-3,68 (1H, m), 4,20-4,35 (2H, m), 4,77 (1H, br), 5,78-6,08 (1H, m)
Budc 2: Piéu ché 2,2-difloetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-

yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat
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Tuong ty v6i phuong phap trong bude 2 cia vi du dbi chiéu 14, hop chét néu &
tiéu d& dugc tdng hop bing cach st dung 2,2-difloetyl piperidin-4-ylcarbamat thu
dugc trong bude 1 thay cho metyl piperidin-4-ylcarbamat.

MS (m/z): 471, 473 [M+H]"
Vi du dbi chiéu 26: 2,2,2-Trifloetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Twong tu v6i phuwong phap trong vi du dbi chiéu 25, hop chit néu & tiéu dé
duoc téng hop bang cach sir dung 2,2,2-trifloetanol thay cho 2,2-difloetanol.

MS (m/z): 489, 491 [M+H]"

Vi du d6i chiéu 27: N-(1-{[6-Clo-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2-metoxyaxetamit

Budc 1: Piéu ché 2-metoxy-N-(4-piperidyl)axetamit

B6 sung metoxyaxetyl clorua (6,3g) timg giot vao dung dich cuia 1-
benzylpiperidin-4-amin (10g) va TEA (15,9mL) trong diclometan (200mL) & diéu kién
lam mat bing bang d4, va hdn hop dugc khudy trong 3 gid. Bb sung dung dich nudc
natri bicarbonat bdo hoa vao dung dich phan tng, va dung dich duogc chiét bing etyl
axetat. Lop hitu co két hop dugc 1am kho trén natri sulfat khan, va duogc c6 & diéu kién
ap sudt giam dé tao ra diu. Dung dich cua déu thu duoc dugce tinh ché bang sic ky cot
silicagel dé tao ra dau (13,8g). B sung paladi hydroxit 20% (trén cacbon hoat hoa,
1,0g) vao dung dich ctia diu thu duoc trong etanol (100mL), va sy khir xic tic & &p
sut moi trudng duoc thuc hién. Hon hop phéan tng duoc loc dé loai b paladi, va
nuée cai dugc ¢d & didu kién ap sudt giam dé tao ra hop chit néu & tidu dé (8,0g).

MS (m/z): 173 [M+H]"
Budc 2: Piéu ché N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2-metoxyaxetamit

Tuong ty véi phuong phép trong bude 2 cta vi du dbi chiéu 14, hop chit néu &
tiéu d& duoc téng hop bing cach sit dung 2-metoxy-N-(4-piperidyl)axetamit thu duoc

trong budce 1 thay cho metyl piperidin-4-ylcarbamat.
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MS (m/z): 435, 437 [M+H]"
Vi dy dbi chiéu 28: N-(1-{[6-Clo-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2,2-difloaxetamit
Budc 1: Biéu ché 2,2-diflo—N-(4-piperidyl)axetamit

B6 sung DMF (0,1mL) vao dung dich ctia axit difloaxetic (2,3g) trong
diclometan (100mL), oxalyl clorua (2,6g) dugc bd sung timg giot vao d6 & diéu kién
1am mat bing bing d4, va hdn hop duoc khudy trong 1 gidr. Sau d6, 1-benzylpiperidin-
4-amin (3,0g) duoc bd sung vao d6, TEA (6,1g) dugc bd sung timg giot vao hdn hop &
didu kién 1am mat bing bang d4, va hdn hop dwoc khudy & nhiét do trong phong trong
1 gi. B6 sung dung dich nuéc natri bicarbonat bdo hoa vao dung dich phan tng, va
dung dich dugc chiét béng etyl axetat. Lép hitu co dugce lam kho trén natri sulfat khan,
va duge ¢d & didu kién 4p sudt giam. Phén con lai thu duge duoc tinh ché bang sic ky
cot silicagel dé tao ra dau (500mg). BS sung paladi hydroxit 20% (trén cacbon hoat
ho6a, 300mg) vao dung dich ctia diu thu dugc trong etanol (5,0mL), va su khir xtic tac
& 4p sudt mdi trudng duge thue hién. Hon hop phan tmg dugc loc dé loai bé paladi, va
nudce cai duge cd & didu kién ap suét giam dé tao ra hop chit néu & tiéu dé (200mg).
MS (m/z): 179 [M+H]"
Budc 2: Biéu ché N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2,2-difloaxetamit

Tuong ty véi phwong phap trong budce 2 cia vi du dbi chiéu 14, hop chit néu &
tidu dé dugc tdng hop bing cach st dung 2,2-diflo—N-(4-piperidyl)axetamit thu dugc
trong bude 1 thay cho metyl piperidin-4-ylcarbamat.
'H-NMR (CDCl3) &: 1,55-1,65 (4H, m), 2,04-2,15 (2H, m), 3,03-3,06 (1H, m), 3,28-
3,30 (1H, m), 4,72-4,75 (1H, m) 5,91 (1H, t), 6,22-6,24 (1H, m) 7,09 (1H, d), 7,30 (1H,
s), 7,90 (1H, d), 8,50 (1H, s)
Vi du dbi chiéu 29: [6-clo-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-y])pyrimidin-4-y1](4-
hydroxypiperidin-1-yl)metanon

Tuong ty v6i phuong phép trong budc 2 ciia vi du dbi chiéu 14, hop chit néu &
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tiéu d& duogc tdng hop bing cach sir dung piperidin-4-ol thay cho metyl piperidin-4-
ylcarbamat.
MS (m/z): 364, 366 [M+H]"
Vi du dbi chiéu 30: (4-{[tert-Butyl (dimetyl)silylJoxy}piperidin-1-y1)[6-clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl|metanon

Tuong ty voi phuong phép trong buée 2 cia vi du dbi chiéu 14, hop chét néu &
tiéu d& duoc téng hop biang cach sir dung 4-{[tert-butyl(dimetyl)silyl]oxy }piperidin
(ma duoc didu ché trong tu véi phuong phap dwoc md ta, ching han, trong tai liéu
WO 2004/006926) thay cho metyl piperidin-4-ylcarbamat.
'H-NMR (CDCls) &: 0,07 (6H, d), 0,91 (9H, s), 1,56-1,75 (2H, m), 1,79-1,91 (2H, m),
3,40-3,50 (1H, m) 3,63—3,92 (3H, m), 4,02—4,11 (1H, m) 7,07 (1H, d), 7,26 (1H, s),
7,88 (1H, d), 8,51 (1H, s)
Vi du dbi chiéu 31: N-(1-{[6-Clo-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)propanamit

Tuong tu véi phuong phép trong budc 2 cia vi du dbi chiéu 14, hop chit néu &
tiéu d& dugc tdng hop bing cach sit dung N-(4-piperidyl)propanamit (ma duge diéu
ché twong tu voi phuong phap duge md ta, ching han, trong tai liéu Bioorganic &
Medicinal Chemistry Letters, 2003, 13, 2303-2306) thay cho metyl piperidin-4-
ylcarbamat.
MS (m/z): 419, 421 [M+H]"
Vi du dbi chiéu 32: [6-Clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1]{4-[(3-
flopyridin-2-yl)amino]piperidin-1-yl} metanon
Budc 1: Diéu ché N-(1-benzylpiperidin-4-yl)-3-flopyridin-2-amin

B6 sung 2,3-diflopyridin (25pL) va DIPEA (95pL) vao dung dich cua 1-
benzylpiperidin-4-amin (100mg) trong DMSO (2,0mL), va hdn hop duge khudy bang
céch st dung thiét bj phan tmg vi séng & 130°C trong 2 gid. Dung dich phan tng dugc
pha loding véi etyl axetat, dugc tach bang cich bd sung nude, va 16p nuée duge chiét

thém bang etyl axetat. Lop hitu co két hop duge 1am khd trén magie sulfat khan, va

-63-



27972

duoc cd & didu kién 4p suét giam. Phan con lai thu dwoc duge tinh ché bing sic ky cot
silicagel dé tao ra hop chét néu & tiu dé (74mg).
MS (m/z): 286 [M+H]"
Budc 2: Didu ché 3-flo-N-(piperidin-4-yl)pyridin-2-amin

B sung paladi hydroxit 20% (trén cacbon hoat hoa, 300mg) va lugng xtc téc 14
TFA vao dung dich cia N-(1-benzylpiperidin-4-yl)-3-flopyridin-2-amin thu dugc
trong Budc 1 (970mg) trong etanol (15mL), va sw khir xtc tic & 4p sudt mdi truong
dugc thue hién. Dung dich phén tng duogc loc dé loai bo paladi, va nu6e céi duge cd &
didu kién 4p suét giam dé tao ra hop chét néu & tiéu dé (770mg).
MS (m/z): 196 [M+H]"
Budc 3: Diéu ché [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]{4-[(3-
flopyridin-2-yl)amino]piperidin-1-yl} metanon

Twong ty v&i phuong phép trong bude 2 clia vi du ddi chiéu 14, hop chit néu &
tiéu d& duogc téng hop bang cach st dung 3-flo-N-(piperidin-4-yl)pyridin-2-amin thu
dugc trong bude 2 thay cho metyl piperidin-4-ylcarbamat.
MS (m/z): 458, 460 [M+H]"
Vi du dbi chiéu 33: 3-(1-{[6-Clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-y1)pyrimidin-4-
yl]carbonyl} piperidin-4-y1)-1,1-dimetylure
Budc 1: Biéu ché 3-(1-benzylpiperidin-4-yl)-1,1-dimetylure

B sung TEA (4,4mL) vao dung dich ctia 1-benzylpiperidin-4-amin (2,0g)
trong diclometan (50mL), sau do, & diéu kién lam mat b.%lng bang d4, N,N-
dimetylcarbamoy! clorua (1,2mL) duoc bd sung timg giot tir tir vao d6, va hdn hop
dugc khudy & nhiét do trong phong qua dém. Bb sung nudc vao hdn hop phan tng, va
dung dich duoc chiét bing clorofom. Lép hitu co duoc 1am khé trén magie sulfat khan,
va sau d6, va dugc cd & didu kién ap sudt giam dé tao ra hop chét néu & tiéu dé (2,7g).
'H-NMR (CDCly) &: 1,43 (2H, q), 1,94 (2H, d), 2,13 (2H, t), 2,80 (2H, d), 2,88 (6H, s),
3,50 (2H, s), 3,67 (1H, m), 4,17 (1H, d), 7,22-7,32 (5H, m)

Buéc 2: Diéu ché 1,1-dimetyl-3-piperidin-4-ylure
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Twong ty v6i phuong phap trong bude 2 cta vi du ddi chiéu 21, hop chit néu &
tiéu d& duoc tdng hop bing cach sir dung 3-(1-benzylpiperidin-4-yl)-1,1-dimetylure
thu dugc trong budc 1 thay cho benzyl 4-(xyclopropancarbonylamino)piperidin-1-
carboxylat.

MS (m/z): 172 [M+H]"
Budc 3: Didu ché 3-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)-1,1-dimetylure

Twong tu v6i phuong phép trong budc 2 cia vi du dbi chiéu 14, hop chit néu &
tiéu dé dugc tdng hop bing cach st dung 1,1-dimetyl-3-piperidin-4-ylure thu duoc
trong budc 2 thay cho metyl piperidin-4-ylcarbamat.

MS (m/z): 434, 436 [M+H]"

Vi du d6i chiéu 34: [6-Clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1]{4-[(5-
flopyridin-2-yl)amino]piperidin-1-yl} metanon

Bude 1: Diéu ché N-(1-benzylpiperidin-4-yl)-5-flopyridin-2-amin

Tuong tw véi phuong phép trong vi du ddi chiéu 32 bude 1, hop chét néu & tiéu
@& dugc tng hop bing cach st dung 2,5-diflopyridin thay cho 2,3-diflopyridin.

MS (m/z): 286 [M+H]"
Budc 2: Diéu ché 5-flo-N-(piperidin-4-yl)pyridin-2-amin

Twong ty voi phuong phap trong bude 2 cta vi du dbi chiéu 32, hop chét néu &
tiéu d& duoc tdng hop bing cach st dung N-(1-benzylpiperidin-4-yl)-5-flopyridin-2-
amin thu dugc trong budc 1 thay cho N-(1-benzylpiperidin-4-yl)-3-flopyridin-2-amin.
'H-NMR (CDCl,) 8: 1,75 (2H, d), 2,24 (2H, d), 2,99 (2H, t), 3,40 (2H, d), 3,97 (1H, s),
4,28 (2H, d), 6,36 (1H, d), 7,19 (1H, t), 7,93 (1H, d)

Budc 3: Diu ché [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1]{4-[(5-
flopyridin-2-yl)amino]piperidin-1-yl} metanon

Tuong tu véi phuong phép trong budce 2 ctia vi du dbi chiéu 14, hop chét néu &
tiéu d& duoc tong hop bang cach sir dung 5-flo-N-(piperidin-4-yl)pyridin-2-amin thu

dugc trong budc 2 thay cho metyl piperidin-4-ylcarbamat.
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MS (m/z): 458, 460 [M+H]"
Vi du dbi chibu 35: Metyl (1-{[6-clo-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat
Budc 1: Diéu ché etyl 6-hydroxy-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylat

B4 sung natri hydrua 60% (372mg) va etanol (1 giot) vao dung dich cta axit
metoxyaxetic (1,0g) va dietyl oxalat (1,24g) trong THF (10mL), va hdn hop dugc
khudy & nhiét do trong phong trong 6 gid. Dung dich phan tng dugc ¢d & didu kién ap
sudt giam @& tao ra chat rin. Mit khéac, bd sung dung dich ctia natri metoxit 28% trong
metanol (41mL) vao dung dich cia pyrazolo[5,1-b][1,3]thiazol-7-carbonitril thu dugc
trong vi du dbi chiéu 1 (10g) trong metanol (300mL), va hdn hop duoc khudy & nhiét
do trong phong trong 1 gid. Sau d6, amoni clorua (21,5g) duoc bd sung vao do, va hdn
hop duoc khudy & 80°C trong 2 gid. Dung dich phan tng duogc cd & diéu kién ap suit
giam, phdn con lai thu duge duge hoa tan trong etanol (5SmL), va dung dich cia chét
rin & trén trong etanol (SmL) va natri etoxit (576mg) duoc bd sung vao dung dich, va
hén hop duoc khudy & 80°C qua dém. B6 sung mot lwgng nhd axit axetic vao hén hop
phan tGng, hdn hop dugc cb & didu kién ap sudt giam, phan con lai thu duge duge pha
loding vdi etyl axetat, va chit 16ng duoc tach bang cach bd sung dung dich nudc natri
bicarbonat bdo hoa. Lop nude duge chiét thém bing etyl axetat, va 16p hitu co két hop
dwoc 1am kho trén magie sulfat khan, va duge c¢b & didu kién 4p suét giam. Phin con
lai thu dugc dugc tinh ché b%mg sdc ky cot silicagel dé tao ra hop chét néu & tidu @&
(119mg).
MS (m/z): 321 [M+H]"
Budc 2: Piéu ché axit 6-hydroxy-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylic

B sung lithi hydroxit monohydrat (60mg) vao dung dich ctia etyl 6-hydroxy-5-
metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu dugc trong
Budce 1 (115mg) trong THF (2mL) va nuée (ImL), va hdn hop duoc khudy & 60°C
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trong 6 gior. B& sung dung dich nuée axit clohydric 1M vao hén hgp phan tmg dé trung
hoa hén hop, ma dugc cd & didu kién ap suét giam, phﬁn con lai thu duoc dugc ruoa
bang nudc, duge thu gom trén bo loc, va duwgc lam kho bang nhiét & diéu kién ap suét
giam dé tao ra hop chét néu & tidu dé (73mg).

MS (m/z): 293 [M+H]"

Budc 3: Didu ché metyl (1-{[6-clo-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong ty véi phuong phép trong bude 2 cia vi du d6i chiéu 14, hop chét néu &
tiéu d& duoc tbng hop bang cach sir dung axit 6-hydroxy-5-metoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong buéc 2 thay cho axit 6-
hydroxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic.

MS (m/z): 451, 453 [M+H]"

Vi du dbi chiéu 36: Metyl (1-{[6-clo-5-etoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Bude 1: Diéu ché axit 6-hydroxy-5-etoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylic

B6 sung dietyl oxalat (1,1g) va natri hydrua 60% (333mg) vao dung dich cta 2-
etoxyetyl axetat (1g) trong THF (10mL) sau d6 14 bd sung lwong xtc téc 1a etanol, va
hén hop dugc khudy & nhiét d9 trong phong qua dém. Hon hop phan tng duge cd &
didu kién 4p suét giam, va phin con lai thu duge duge tao huyén phu trong natri
hydroxit (762mg) va nudce (10mL).

B6 sung dung dich cia natri metoxit 28% trong metanol (1,7mL) vao dung dich
cua pyrazolo[5,1-b][1,3]thiazol-7-carbonitril thu dugc trong vi du dbi chiéu 1 (406mg)
trong metanol (10mL), va hdn hop dugc khudy & nhiét do trong phong trong 1 gid. Sau
d6, amoni clorua (873mg) dugc bd sung vao do, va hdn hop duoc khudy & 80°C trong
2 gidr. HOn hop phan tng dwoc ¢b & diéu kién 4p sudt giam, bd sung huyén phi & trén
vao phin con lai thu dugc, va hdn hop dugc khudy & 100°C trong 10 gid. Bd sung axit

clohydric dic vao hdn hgp phan g dé 1am dung dich c6 tinh axit, chit rin két tia
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dugc thu gom trén bd loc, va duge lam kho dé thu dugc hop chit néu & tiéu dé
(217mg).
MS (m/z): 307 [M+H]"
Budc 2: Piéu ché metyl (1-{[6-clo-5-etoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Twong tu v6i phuong phap trong bude 2 clia vi du dbi chiéu 14, hop chét néu &
tiéu d& duogc téng hop bing cach sir dung axit 6-hydroxy-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong budc 1 thay cho axit 6-
hydroxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic.
MS (m/z): 465, 467 [M+H]"
Vi du dbi chiéu 37: Axit 6-{[(2S)-1-(Diflometoxy)propan-2-yl]Jamino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic
Budc 1: Pidu ché metyl 6-{[(2S)-1-(diflometoxy)propan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat

B6 sung (28)-1-(diflometoxy)propan-2-amin hydroclorua thu dugc trong vi du
d6i chiéu 6 (21mg) va DIPEA (0,1mL) vao dung dich ciia metyl 6-clo-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu duoc trong vi du dbi chiéu 3 (30mg)
trong DMF (0,5mL), va hdn hop dugc khudy & 100°C trong 3 gid. Hon hop phan tmg
dugc tinh ché bang séc ky cot silicagel dé tao ra hop chét néu & tidu dé (22mg).
MS (m/z): 384 [M+H]"
Budc 2: Piéu ché axit 6-{[(2S)-1-(diflometoxy)propan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

B6 sung lithi hydroxit monohydrat (Smg) vao dung dich cia metyl 6-{[(2S)-1-
(diflometoxy)propan-2-ylJamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
carboxylat thu duoc trong bude 1 (15mg) trong THF (3mL) va nuéc (1mL), va hdn
hop dugc khudy & 50°C trong 2 gid. BS sung dung dich nuée axit clohydric 1M vao
hén hop phan tmg dé 1am dung dich c6 tinh axit, 16p nudc duoc chiét bing dung mdi

hdn hgp ciia clorofom va metanol, 16p hitu co duge 1am kho trén magie sulfat khan, va
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duoc ¢d & didu kién 4p suét giam dé tao ra hop chit néu & tiéu dé (17mg).
MS (m/z): 370 [M+H]"
Vi du ddi chiéu 38: Axit 6-{[(1S)-1-XyclopropyletylJamino}-2-(pyrazolo[5, 1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic
Budce 1: Diéu ché metyl 6-{[(1S)-1-xyclopropyletyl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat

B& sung DIPEA (88uL) va (18)-1-xyclopropyletanamin (16mg) vao dung dich
cua metyl 6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu duoc
trong vi du d6i chibu 3 (50mg) trong DMF (2mL), va hén hop dugc khudy & 80°C
trong 3 gid. Hon hop phan ng dugc tinh ché bing sic ky cot silicagel dé tao ra hop
chét néu & tiéu dé (40mg).
MS (m/z): 344 [M+H]"
Budc 2: Bidu ché axit 6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

B sung lithi hydroxit monohydrat (10mg) vao dung dich ctia metyl 6-{[(1S)-1-
xyclopropyletyllamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat
thu dugc trong bude 1 (40mg) trong THF (9mL) va nuéc (3mL), va hdn hgp duge
khudy & nhiét do trong phong trong 1 gid. Bb sung dung dich nuéc axit clohydric 1M
vao hdn hop phan g dé 1am dung dich c6 tinh axit, THF dugc chung cit ra & diéu
kién 4p suét giam, va 16p nudc dugc chiét bing clorofom. Lép hitu co duge 1am kho
trén natri sulfat khan, va dugc ¢d & didu kién ap suét giam dé tao ra hop chit néu & tiéu
dé (36mg).
MS (m/z): 330 [M+H]"
Vi du d6i chiéu 39: Axit 6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

Twong tw véi phuong phap trong cac bude 1 va 2 cia vi du dbi chiéu 38, hop
chét néu & tiéu dé duoc tdng hop bing cach sir dung (1R)-1-xyclopropyletanamin thay

cho (1S)-1-xyclopropyletanamin.
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MS (m/z): 330 [M+H]"
Vi du dbi chiéu 40: Axit 6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

Twong tr v6i phuong phép trong cac bude 1 va 2 clia vi du dbi chiéu 38, hop
chit néu & tiéu dé duoc téng hop bing cich st dung (28S)-3,3-dimetylbutan-2-amin
thay cho (1S)-1-xyclopropyletanamin.
MS (m/z): 346 [M+H]"
Vi du dbi chiéu 41: Axit 6-{[(2R)-3,3-Dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

Tuong tu v6i phuong phap trong cac bude 1 va 2 cua vi du d6i chiéu 38, hop
chét néu & tiéu @& dugc tdng hop bing cich sir dung (2R)-3,3-dimetylbutan-2-amin
thay cho (1S)-1-xyclopropyletanamin.
MS (m/z): 346 [M+H]"
Vi du d6i chiéu 42: Axit 6-{[(1S,2S)-2-(diflometoxy)xyclopentyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

Twong tu v&i phuong phap trong céc bude 1 va 2 ciia vi du dbi chiéu 38, hop
chit néu & tiu d& duoc tdng hop bing cich st dung (1S,28)-2-
(diflometoxy)xyclopentanamin hydroclorua thu dugc trong vi du d6i chiéu 7 thay cho
(1S)-1-xyclopropyletanamin.
MS (m/z): 396 [M+H]"
Vi du d6i chiéu 43: Metyl 6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat

B4 sung natri hydrua 60% (115mg) vao dung dich cta metyl 6-{[(1S)-1-
xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat
thu dugc trong bude 1 ciia vi du dbi chiéu 38 (820mg) trong DMF (8,0mL) & nhiét do
trong phong, va hdn hgp dugc khudy trong 3 phit. Sau d6, iodometan (1,4g) dugc bd
sung vao d6 va hdn hop duoc khudy trong 5 phut. Thém nita, natri hydrua 60% (11mg)

bd sung duoc bd sung vao d6 va hdn hop duoc khudy trong 5 phut. Dung dich phan
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tng duge pha lodng véi clorofom, dugc tach biang cach bd sung nude, 16p nuée duge
chiét thém bing clorofom, va 16p hitu co két hop duoc 1am kho trén magie sulfat khan,
va dugc ¢d & diéu kién ap suét giam. Phén con lai thu dwge duge tinh ché bing sic ky
cot silicagel dé tao ra hop chét néu & tidu dé (665mg).
MS (m/z): 358 [M+H]"
Vi du dbi chiéu 44: Axit 6-{[(1R)-1-(4-metoxyphenyl)etyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

Twong tw véi phuong phap trong cic bude 1 va 2 ctia vi du ddi chiéu 38, hop
chit néu & tiéu d& duoc téng hop bing cach st dung (1R)-1-(4-
metoxyphenyl)etanamin thay cho (1S)-1-xyclopropyletanamin.
MS (m/z): 396 [M+H]"
Vi du d6i chiéu 45: Axit 6-{[(1S,2S)-2-(Diflometoxy)xyclopentyl](metyl)amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic
Budc 1: Piéu ché metyl 6-{[(18S,2S)-2-(diflometoxy)xyclopentyl](metyl)amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat

B sung natri hydrua 60% (149mg) theo nhiéu phan vao dung dich ctia benzyl
[(1S,28)-2-(diflometoxy)xyclopentyl]carbamat thu dwogc trong budc 2 ciia vi du ddi
chiéu 7 (710mg) trong DMF (5mL) & nhiét d6 trong phong, va hdn hop thu dugc duge
khudy & 10 phut. Sau d6, iodometan (530mg) dugce bd sung vao d6, va hdn hop dugc
khudy trong 2 gid. HOn hop phan tg duge pha lodng véi etyl axetat, dugc tich bang
cach bd sung nude, va 16p nude duge chiét thém bang etyl axetat. Lop hiru co két hop
dwoc 1am kho trén magie sulfat khan, va duoc c6 & diu kién 4p suét giam. Phan con
lai thu dugc duge tinh ché bang sic ky cot silicagel dé tao ra dau (338mg). B sung
paladi hydroxit 20% (trén cacbon hoat héa, 100mg) vao dung dich ctia diu thu duge
(300mg) trong etanol (6mL), va sy khtr xiic tac & 4p sudt mdi truong duge thuc hién.
Vao hdn hop duge bd sung hydro clorua-etyl axetat 4M, dung dich phan tmg duoc loc
dé loai bé paladi, nuée céi duge cd & diéu kién 4p suét giam dé tao ra chit rin (271mg).

B& sung DIPEA (0,18mL) vao dung dich cta chit rin thu dwgc (75mg) va metyl 6-
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clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu dugc trong vi du
dbi chiéu 3 (100mg) trong DMF (2mL), va hdn hop duoc khudy & 100°C trong 3 gio.
Hdn hop phéan tmg dugc tinh ché bang séc ky cot silicagel dé tao ra hop chét néu & tiéu
dé (102mg).
MS (m/z): 424 [M+H]"
Budc 2: DBiéu ché axit 6-{[(1S,2S)-2-(diflometoxy)xyclopentyl](metyl)amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

Twong tu v6i phuong phap trong bude 2 ctia vi du dbi chiéu 38, hop chét néu &
tiéu @& duoc téng hop bing cach sir dung metyl 6-{[(1S,2S)-2-
(diflometoxy)xyclopentyl](metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylat thu dugc trong bude 1 thay cho metyl 6-{[(1S)-1-
xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-carboxylat.
MS (m/z): 410 [M+H]"
Vi du d6i chiéu 46: Axit 6-{[(1S,2S)-2-metoxyxyclopentyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic
Bude 1: f)iéu ché metyl 6-{[(1S,2S)-2-metoxyxyclopentyl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat

B& sung natri hydrua 60% (870mg) theo nhidu phin vao dung dich cua tert-
butyl N-[(1S,25)-2-hydroxyxyclopentyl]carbamat (4,0g) trong DMF (20mL) & didu
kién 1am mat bang bang d4, va hdn hop dugce khudy ¢ nhiét d6 trong phong trong 10
phut. Sau d6, iodometan (3,1g) duoc bd sung vao d6 & didu kién 1am mat bing biang d4,
va hén hop dugc khudy & nhiét d6 trong phong. Hén hop phan ting dugc pha lodng véi
etyl axetat, duge tach bing cach bd sung nudce, va 16p nude duge chiét thém bing etyl
axetat. L6p hiru co két hop duge rira bang nuée mudi bdo hoa, dugc 1am kho trén natri
sulfat khan, va dugc c6 & diéu kién ap suét gidm. Phan con lai thu duge dugce tinh ché
bang sic ky cot silicagel dé tao ra chét ran 1 (2,3g). B6 sung dung dich hydro clorua-
etyl axetat 4M (5,3mL) vao dung dich cua chét rin thu dwgc 1 trong diclometan

(10mL), va hén hop duoc khudy & nhiét do trong phong trong 4 gid. Dung mdi duoc
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c¢d & didu kién 4p suét giam dé tao ra chit rin 2 (1,5g). Vao dung dich ciia chét rén thu
dugc 2 (93mg) va metyl 6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
carboxylat thu dugc trong vi du @i chiéu 3 (150mg) trong DMF (2,0mL) dugc bd
sung DIPEA (0,26mL), va hdn hop dwgc khudy & 100°C trong 3 gid. Hon hop phan
g dugc tinh ché bang sic ky cot silicagel dé tao ra hop chét néu & tiéu dé (112mg).
MS (m/z): 374 [M+H]"
Budc 2: Piéu ché axit 6-{[(18,2S)-2-metoxyxyclopentyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

Twong ty v6i phuong phép trong bude 2 ciia vi du dbi chiéu 38, hop chit néu &
tiéu d& duoc tdng hop bang cach st dung metyl 6-{[(1S,28S)-2-
metoxyxyclopentyl]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
carboxylat thu duoc trong Budc 1 thay cho metyl 6-{[(1S)-1-xyclopropyletyl]amino}-
2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat.
MS (m/z): 360 [M+H]"
Vi du dbi chiéu 47: Axit 6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino}-5-metyl-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic
Budc 1: Biéu ché metyl 6-{[(2S)-3,3-dimetylbutan-2-ylJamino}-5-metyl-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat

B sung (25)-3,3-dimetylbutan-2-amin (33mg) va DIPEA (56ul) vao dung
dich cta metyl 6-clo-5-metyl-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
carboxylat thu duoc trong vi du dbi chibu 5 (50mg) trong NMP (1mL), va hdn hop
dugc khudy & 110°C trong 2 gid 30 phit. Hén hop duoc pha lodng véi etyl axetat,
duogc tach bang cach bd sung dung dich nude natri bicarbonat bdo hoa, 16p nude duge
chiét thém bang etyl axetat, va 16p hitu co két hop duoc 1am kho trén magie sulfat
khan, va dugc ¢d & diéu kién 4p suét giam. Phan con lai thu duge duoc tinh ché bing
sdc ky cot silicagel dé tao ra hop chit néu & tiéu dé (39mg).
MS (m/z): 374 [M+H]"
Budc 2: Diéu ché axit 6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino}-5-metyl-2-
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(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

B6 sung lithi hydroxit monohydrat (12mg) vao dung dich ctia metyl 6-{[(2S)-
3,3-dimetylbutan-2-ylJamino}-5-metyl-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-
4-carboxylat thu dugc trong bude 1 (35mg) trong THF (5,0mL) va nude (2,0mL), va
hén hop duge khudy & 50 °C trong 1 gid. Bb sung dung dich nuéc axit clohydric 1M
vao hdn hop phan tng dé 1am dung dich c6 tinh axit, 16p nuéc dugc chiét bing dung
moi hdn hgp clia clorofom va metanol. Lép hitu co duge 1am kho trén magie sulfat
khan, va dugc cb & didu kién 4p suét giam dé tao ra hop chit néu ¢ tiéu dé (35mg).
MS (m/z): 360 [M+H]"
Vi dy dbi chiu 48: Axit 6-{[(1S)-1-XyclopropyletylJamino}-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic

Twong tu v&i phuong phap trong cac bude 1 va 2 cua vi du ddi chiéu 47, hop
chit néu & tidu dé dugc tdng hop bang cach st dung (18)-1-xyclopropyletanamin thay
cho (25)-3,3-dimetylbutan-2-amin.
MS (m/z): 344 [M+H]"
Vi du d6i chiéu 49: Axit 6-[(2,2-Dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-carboxylic

Tuong tu v&i phuong phap trong céc bude 1 va 2 cta vi du dbi chiéu 38, hop
chit néu ¢ tiéu dé dugc tdng hop bing cach sir dung 2,2-dimetylpropan-1-amin thay
cho (1S)-1-xyclopropyletanamin.
MS (m/z): 332 [M+H]"
Vi du d6i chiéu 50: 1-xyclopropyl-3-piperidin-4-ylure hydroclorua

B6 sung TEA (0,5mL) va diphenylphosphoryl azit (1,1g) vao dung dich ctia
xyclopropanaxit carboxylic (300mg) trong toluen (3mL), va hdn hop dwoc khudy &
80°C trong 3 gid. Sau do, tert-butyl 4-aminopiperidin-1-carboxylat (600mg) dugc bd
sung vao d6 & nhiét do trong phong, va hdn hop dwoc khudy trong 1 giy. Dung dich
phén tng duge cd & didu kién ap sudt giam, va phan con lai thu dugc duge tinh ché

bing séc ky cot silicagel dé tao ra chit ran (234mg). B sung dung dich hydro clorua-
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etyl axetat 4M (0,6mL) vao dung dich ctua chét rén thu dugc (230mg) trong diclometan
(5mL), va hdn hop dugc khudy & nhiét d6 trong phong qua dém. Dung dich phén (g
dugc ¢d & didu kién 4p sudt giam dé tao ra hop chét néu ¢ tiéu dé (200mg).
MS (m/z): 184 [M-CI]"
Vi du dbi chiéu 51: 1-Flo-2-metylpropan-2-yl piperidin-4-ylcarbamat

B& sung TEA (5,9mL) vao dung dich cia 1-benzylpiperidin-4-amin (4,0g) va 1-
{[(1-flo-2-metylpropan-2-yl)oxy]carbonyl}-3-metyl-1H-imidazol-3-ium iodua (7,6g)
(ma -duqc didu ché twong tuy v6i phuong phép dugc md ta, ching han, trong tai lidu
Bioorganic Medicinal Chemistry, 2011, 19, 1580-1593) trong axetonitril (20mL), va
hén hop duoc khudy & nhiét do trong phong trong 1 gid. B sung nuéc vao hdn hop
phan Ung, va dung dich dugc chiét béng clorofom. Lép hitu co duge 1am kho trén
magie sulfat khan, dugc c6 & didu kién 4p sudt giam, va phan con lai thu dugc dugc
tinh ché bing séc ky cot silicagel dé tao ra chét ran (2,0g). BS sung paladi hydroxit
20% (trén cacbon hoat héa, 1,0g) vao dung dich cta chét rin thu dugc (2,0g) trong
etanol (20mL), va sy khir xtc tdc & ap sudt moi truong duge thyc hién. Dung dich
phan ng dugc loc dé loai b paladi, nugc céi dugce co & diéu kién ap suét gidm, va
phin con lai thu duge duge rira bing etyl axetat d& tao ra hop chit néu & tidu dé
(306mg).
MS (m/z): 219 [M+H]"
Vi du d6i chiéu 52: 2-(Dimetylamino)ety] piperidin-4-ylcarbamat

Twong tu v6i phuong phap trong bude 1 ctia vi du ddi chiéu 25, hop chét néu &
tiéu dé duoc téng hop bing cich st dung 2-dimetylaminoetanol thay cho 2,2-
difloetanol.
'H-NMR (CDClLy) &: 1,21-1,35 (2H, m), 1,90-2,00 (2H, m), 2,28 (6H, s), 2,51-2,59
(2H, m), 2,62-2,70 (2H, m), 3,00-3,10 (2H, m), 3,52-3,64 (1H, m), 4,14 (2H, t), 4,74
(1H, br)
Vi du 1: N-(1-{[6-{[(1S)-1-Xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-

yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit hydroclorua
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Budc 1: Diéu ché N-(1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit

B& sung N-(piperidin-4-yl)xyclopropancarboxamit (11mg), DIPEA (24uL) va
HATU (26mg) vao dung dich cia axit 6-{[(1S)-1-xyclopropyletyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong vi du dbi
chiéu 38 (15mg) trong DMF (1,0mL), va hdn hop dugc khudy & nhiét do trong phong
trong 1 gio. Hon hop phan tmg duoc tinh ché bang séc ky cot silicagel dé tao ra hop
chit néu & tidu d& (9mg).
MS (m/z): 480 [M+H]"
Budc 2: Diéu ché N-(1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit
hydroclorua

B& sung dung dich hydro clorua-etyl axetat 4M (0,5mL) vao dung dich ctia N-
(1-{[6-{[(1S)-1-xyclopropyletylJamino }-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit thu dugc trong
budc 1 (540mg) trong diclometan. Dung dich phdn ung .duqc ¢ & didu kién ap suét
giam dé tao ra hop chit néu & tidu dé (580mg).
MS (m/z): 480 [M-CI]"
Do quay cuc riéng [a] DZS=-45,2°(c=1.OO, DMSO)
Vi du 2: N-(1-{[6-{[(1S)-1-Xyclopropyletyl|]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit

Twong ty v6i phuong phép trong bude 1 cua vi du 1, hop chét néu & tiéu dé
duoc tdng hop bing cach sir dung N-(4-piperidyl)axetamit thay cho N-(piperidin-4-
yl)xyclopropancarboxamit.
MS (m/z): 454 [M+H]"
Vi du 3: N-(1-{[6-{[(2S)-3,3-Dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

B6 sung N-(piperidin-4-yl)xyclopropancarboxamit (11mg), DIPEA (23uL) va
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HATU (25mg) vao dung dich cta axit 6-{[(2S)-3,3-dimetylbutan-2-ylJamino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu duoc trong vi du dbi
chiéu 40 (15mg) trong DMF (1,0mL), va hdn hop duoc khudy & nhiét do trong phong
trong 1 gid. Hon hop phan tng dugc tinh ché bang sic ky cot silicagel dé tao ra hop
chét néu & tidu d& (7mg).
MS (m/z): 496 [M+H]"
Vi du 4: N-(1-{[6-{[(2S)-3,3-Dimetylbutan-2-ylJamino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)axetamit

Tuong tu véi phuong phap trong vi du 3, hop chit néu & tidu @& duogc tong hop
. bing cach st dung N-(4-piperidyl)axetamit thay cho N-(piperidin-4-
yl)xyclopropancarboxamit.
MS (m/z): 470 [M+H]"
Vi du 5: N-(1-{[6-{[(1S,25)-2-(Diflometoxy)xyclopentyl](metyl)amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-
yl)xyclopropancarboxamit

B& sung N-(piperidin-4-yl)xyclopropancarboxamit (9,0mg), DIPEA (19uL) va
HATU (21mg) vao dung dich clia axit 6-{[(1S,25)-2-
(diflometoxy)xyclopentyl](metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylic thu dugc trong vi du ddi chiéu 45 (15mg) trong DMF
(1,0mL), va hdn hop duogc khudy & nhiét do trong phong trong 3 gio. Hon hgp phan
tng dugc tinh ché bang sic ky cot silicagel dé tao ra hgp chit néu & tidu dé (16mg).
MS (m/z): 560 [M+H]"
Vi du 6: N-(1-{[6-{[(2S)-3,3-Dimetylbutan-2-yl]Jamino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)axetamit

B& sung DIPEA (14pL) va HATU (24mg) vio dung dich cta axit 6-{[(2S)-3,3-
dimetylbutan-2-yl]Jamino}-5-metyl-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
carboxylic thu dwgc trong vi du ddi chiéu 47 (15mg) va N-(4-piperidyl)axetamit

(9,0mg) trong DMF (1,0mL), va hdn hop dugc khudy & nhiét d6 trong phong trong 1
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gir 30 phit. Hn hop phan tng duoc tinh ché bang séc ky cot silicagel dé tao ra hop
chét néu & tiéu dé (15mg).
MS (m/z): 484 [M+H]"
Vi du 7: N-(1-{[6-{[(2S)-3,3-Dimetylbutan-2-yl]Jamino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit
Twong tw v6i phuong phap trong vi du 6, hop chét néu & tiéu dé dugc téng hop
bing cich st dung N-(piperidin-4-yl)xyclopropancarboxamit thay cho N-(4-
piperidyl)axetamit.
MS (m/z): 510 [M+H]"
Vi du 8: N-[1-({6-[({1-[(Diflometoxy)metyl]xyclopropyl} metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-
yl]xyclopropancarboxamit
B6 sung {1-[(diflometoxy)metyl]xyclopropyl ymetanamin thu dwgc trong vi du
d6i chiu 8 (113mg) va DIPEA (236pL) vao dung dich cia metyl 6-clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu dwgc trong vi du ddi
chiéu 3 (200mg) trong DMF (1,5mL), va hdn hop dugc khudy & 80°C trong 1 gisr 30
phut. B sung nudc vao dung dich phan wng, dung dich dugc chiét bang etyl axetat, va
16p hitu co duge rira bing nude mudi bio hoa, dugc 1am khd trén magie sulfat khan,
va duogc ¢d & didu kién 4p suit giam. Phén con lai thu dugc dugc tinh ché bing séc ky
cot silicagel dé tao ra chét rin 1 (233mg). B sung lithi hydroxit monohydrat (32mg)
vao dung dich ctia chit rin thu dugc 1 (210mg) trong THF (4,0mL) va nudce (1,0mL),
va hén hop dugc khudy & 40°C trong 20 phat. Dung dich phan tmg duoc trung hoa
bing dung dich nuéc axit clohydric 1M, va dugc ¢b & diéu kién ap sudt giam dé tao ra
chit rin 2 (246mg). BS sung N-(piperidin-4-yl)xyclopropancarboxamit (26mg),
DIPEA (35uL) va HATU (58mg) vao dung dich cta chét rén thu dugc 2 (40mg) trong
DMF (0,5mL), va hdn hop dugc khudy & nhiét do trong phong qua dém. B sung nuée
vao dung dich phan tng, va hdn hop duge chiét bing etyl axetat. Lép hitu co duge rira

bang nudc mudi bdo hoa, dugce 1am kho trén magie sulfat khan, va dugce cd & di€u kién
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&p suét giam. Phén con lai thu duoc dugce tinh ché bang sic ky cot silicagel dé tao ra
hop chit néu & tidu d& (25mg).
MS (m/z): 546 [M+H]"
Vi du 9: N-[1-({6-[({1-[(Diflometoxy)metyl]xyclobutyl } metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl } carbonyl)piperidin-4-
yl]xyclopropancarboxamit

Twong tu v6i phwong phap trong vi du 8, hop chit néu & tiéu d& duoc tdng hop
bing céach sir dung {1-[(diflometoxy)metyl]xyclobutyl}metanamin thu dugc trong vi
du dbi chiéu 9 thay cho {1-[(diflometoxy)metyl]xyclopropyl} metanamin.
MS (m/z): 560 [M+H]"
Vi du 10: N-[1-({6-[({1-[(Diflometoxy)metyl]xyclopentyl }metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl } carbonyl)piperidin-4-
yl]xyclopropancarboxamit

Twong ty véi phwong phép trong vi du 8, hop chit néu & tidu d& dugc téng hop
bing céach st dung {1-[(diflometoxy)metyl]xyclopentyl}metanamin thu dugc trong vi
du dbi chiéu 10 thay cho {1-[(diflometoxy)metyl]xyclopropyl}metanamin.
MS (m/z): 574 [M+H]"
Vidu 11: N-[1-({6-[({4-[(Diflometoxy)metyl]tetrahydro-2H-pyran-4-
yl}metyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit

Twong ty v6i phwong phap trong vi du 8, hop chit néu & tiéu d& dugc téng hop
bing cach sit dung {4-[(diflometoxy)metyl]tetrahydro-2H-pyran-4-yl}metanamin thu
duge trong vi du ddi chiéu 11 thay cho {l1-[(diflometoxy)metyl]xyclopropyl}
metanamin.
MS (m/z): 590 [M+H]"
Vi du 12: N-(1-{[6-{[(1S)-1-Xyclopropyletyl]Jamino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit

Bb sung N-(piperidin-4-yl)xyclopropancarboxamit (15mg), DIPEA (20pL) va
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HATU (33mg) vao dung dich cta axit 6-{[(1S)-1-xyclopropyletyl]amino}-5-metyl-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong vi du a6i
chiéu 48 (20mg) trong DMF (ImL), va hdn hop dugc khudy & nhiét do trong phong
trong 1 gid. HOn hop phén tmg duoc tinh ché bang sic ky cot silicagel dé tao ra hop
chét néu & tiéu dé& (21mg).
MS (m/z): 494 [M+H]"
Vi du 13: N-(1-{[6-{[(1S)-1-XyclopropyletylJamino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit

Tuong tu véi phuong phap trong vi du 12, hop chét néu & tidu d& dugc tong
hop bing cach st dung N-(4-piperidyl)axetamit thay cho N-(piperidin-4-
yl)xyclopropancarboxamit.
MS (m/z): 468 [M+H]"
Vi du 14: N-(1-{[6-{[(18S,2S)-2-(Diflometoxy)xyclopentyl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

B6 sung N-(piperidin-4-yl)xyclopropancarboxamit (13mg), DIPEA (26puL) va
HATU (29mg) vao dung dich cua axit 6-{[(1S,25)-2-
(diflometoxy)xyclopentyl]lamino }-2-(pyrazolo[5,1-b][ 1,3 Jthiazol-7-yl)pyrimidin-4-
carboxylic thu duoc trong vi du ddi chiéu 42 (20mg) trong DMF (1mL), va hdn hop
dugc khudy & nhiét do trong phong trong 1 gid. Hon hop phan tmg dugc tinh ché bang
sc ky cot silicagel @& tao ra hop chét néu & tidu dé (7mg).
MS (m/z): 546 [M+H]"
Vi du 15: N-[1-({6-[(2,2-Dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-y1}carbonyl)piperidin-4-yl]xyclopropancarboxamit

B& sung 2,2-dimetylpropan-1-amin (9,0mg) va DIPEA (50uL) vio dung dich
cua metyl 6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu dugc

trong vi du d6i chiéu 3 (30mg) trong DMF (0,1mL), va hdn hop dugc khudy & 100°C

| trong 3 gi¢. Dung dich phan ing dugc cd & didu kién 4p suét giam, va phén con lai thu

duge dugce tinh ché bing sic ky cot silicagel dé tao ra chit rin 1 (28mg). B4 sung lithi
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hydroxit monohydrat (7mg) vao dung dich cla chét rin thu dugc 1 (28mg) trong
dioxan (5,0mL) va nude (1,0mL), va hdn hop duoc khudy & 50°C trong 1 gio. Hon
hop duoc trung hoa bang dung dich nude axit clohydric 2M, va dung dich phan tng
dugc ¢6 & diéu kién 4p sult giam dé tao ra chit rin 2. B sung N-(piperidin-4-
yl)xyclopropancarboxamit, DIPEA (0,2mL) va HATU (62mg) vao dung dich ctia chit
rin thu dugc 2 trong DMF (1,5mL), va hdn hop dwoc khudy & nhiét @6 trong phong
trong 3 gio. Hn hop phan tng dugc c6 & didu kién 4p sudt giam, va phan con lai thu
duoc dugce tinh ché bing séc ky cot silicagel dé tao ra hop chét néu & tiéu d& (27mg).
MS (m/z): 482 [M+H]"
Vi du 16: N-(1-{[6-{[(2R)-3,3-Dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit
Trong moéi truong agon, N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl }piperidin-4-yl)xyclopropancarboxamit thu dugc trong vi
du dbi chiéu 15 (550mg) trong tert-butanol (20mL) dugc bd sung TEA (534puL) va
(2R)-3,3-dimetylbutan-2-amin (258mg), va hdn hop dugc khudy & 90°C qua dém. Hén
hop phan tmg dugc ¢b & diéu kién 4p sudt giam, va phan con lai thu duoc duge tinh
ché bing sic ky cot silicagel dé tao ra hop chit néu & tiéu d& (570mg).
MS (m/z): 496 [M+H]"
Do quay cuec riéng [a]p>=+14,0°(c=1,00, DMSO)
Vidu 17: N-(1-{[6-{[(25)-1-(Diflometoxy)propan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit
Bé sung N-(piperidin-4-yl)xyclopropancarboxamit (11mg), DIPEA (10pL) va
HATU (40mg) vao dung dich cua axit 6-{[(2S)-1-(diflometoxy)propan-2-ylJamino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong vi du dbi
chiéu 37 (20mg) trong DMF (0,5mL), va hdn hop duge khudy & nhiét do trong phong
trong 3 gio. Hén hop phan tng dugc c¢d & diéu kién 4p sudt giam, va phéan con lai thu
dugc duge tinh ché bang sic ky cot silicagel dé tao ra hop chit néu & tidu d& (13mg).

MS (m/z): 520 [M+H]"
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Vi dy 18: N-(1-{[6-{[(1S)-1-Xyclopropyletyl]amino}-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-y1)-2,2-difloaxetamit

Tuong tu véi phuong phép trong vi du 12, hop chit néu & tiéu dé duoc tong
hop bang cach st dung 2,2-diflo—N-(4-piperidyl)axetamit thu dugc trong bude 1 clia
vi du 28 thay cho N-(piperidin-4-yl)xyclopropancarboxamit.
MS (m/z): 504 [M+H]"
Vidu 19: N-(1-{[6-{[(18S,28)-2-Metoxyxyclopentyl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit

B& sung N-(piperidin-4-yl)xyclopropancarboxamit (14mg), DIPEA (29uL) va
HATU (32mg) vao dung dich cda axit 6-{[(1S,2S)-2-metoxyxyclopentyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong vi du dbi
chiéu 46 (20mg) trong DMF (1mL), va hdn hop dwgc khudy & nhiét d trong phong
trong 30 phat. Hn hop phéan tmg duoc tinh ché bang sic ky cot silicagel dé tao ra hop
chét néu ¢ tiéu dé (13mg).
MS (m/z): 510 [M+H]"
Vi du 20: [6-{[(1S)-1-Xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl](4-hydroxypiperidin— 1-yl)metanon hydroclorua

Bé sung piperidin-4-ol (194mg), DIPEA (662uL) va HATU (727mg) vao dung
dich cua axit 6-{[(1S)-1-xyclopropyletyllamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylic thu dugc trong vi du ddi chiéu 38 (420mg) trong DMF
(5mL), va hdn hop dugc khudy & nhiét do trong phong trong 1 gio. Hon hop phan tng
dugc tinh ché bang sic ky cdt silicagel dé tao ra chat rin (530mg). B4 sung dung dich
hydro clorua-etyl axetat 4M (0,6mL) vao dung dich ciia chét rin thu dugc trong etyl
axetat. Dung dich phan @ng dugc ¢6 & diéu kién ap sudt giam dé tao ra hop chit néu &
tiéu @& (560mg).
MS (m/z): 413 [M-CI]"
Gi4 trj phan tich co ban (ddi véi CoH,4Ns0,S+HCI + 0,3 H,0 + 0,2 CH;CO,C,Hs)
Gié tri dugc tinh toan (%) C: 52,93, H: 5,81, N: 17,81
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Gia tri dugce phat hién (%) C: 52,68, H: 5,78, N: 17,78
Vi du 21: 1-Flo-2-metylpropan-2-y1 (1-{[6-{[(1S)-1-xyclopropyletyl]amino }-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat
hydroclorua

Tuong ty v6i phuong phédp trong vi du 20, hop chit néu & tiéu dé duoc tdng
hop bang cach st dung 1-flo-2-metylpropan-2-yl piperidin-4-ylcarbamat thu dugc
trong vi du d6i chiéu 51 thay cho piperidin-4-ol.
MS (m/z): 530 [M-CI]"
Vi du 22: Metyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Twong tw véi phuong phép trong vi du 3, hop chét néu & tiéu d& dugc téng hop
bing cach st dung vi du dbi chiéu 14 thu dugc trong budc 1 metyl piperidin-4-
ylcarbamat thay cho N-(piperidin-4-yl)xyclopropancarboxamit.
MS (m/z): 486 [M+H]"
Vi du 23: [6-{[(2S)-3,3-Dimetylbutan-2-ylJamino}-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon

Tuong tw véi phuong phép trong vi du 3, hop chét néu & tidu dé duoc téng hop
bang céach st dung piperidin-4-ol thay cho N-(piperidin-4-y1)xyclopropancarboxamit.
MS (m/z): 429 [M+H]"
Vi du 24: Metyl (1-{[6-{[(2R)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat hydroclorua
Budc 1: Biéu ché metyl (1-{[6-{[(2R)-3-metylbutan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Trong moi trudng agon, bd sung DIPEA (16pL), (2R)-3-metylbutan-2-amin
(bmg) vao dung dich cua metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat thu dwoc trong vi du ddi chiéu 14
(20mg) trong DMF (1mL), va hdn hop duoc khudy & 100°C trong 3 gid 30 phit. Dung

dich phan tmg dugc pha lodng vdi etyl axetat, duge tach bing cach bd sung dung dich
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nudce natri bicarbonat bdo hoa, va 16p nudc duogc chiét thém bang etyl axetat. Lép hitu
co két hop duoc rira bing dung dich nude natri bicarbonat bdo hoa, duge lam kho trén
magie sulfat khan, va dugc ¢d & didu kién 4p sudt giam. Phin con lai thu duoc duoc
tinh ché bing sic ky cot silicagel dé tao ra hop chit néu & tidu dé (19mg).
MS (m/z): 472 [M+H]"
Budc 2: Didu ché metyl (1-{[6-{[(2R)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat hydroclorua
B6 sung dung dich hydro clorua-etyl axetat 4M (0,1mL) vao dung dich cua
metyl (1-{[6-{[(2R)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat thu duogc trong budc 1 (56mg)
trong etyl axetat. Dung dich phan tmg dugc c¢b & diéu kién 4p suét giam, va phén con
lai thu dugc dugce rira bing dietyl ete dé tao ra hop chét néu & tiéu dé (50mg).
MS (m/z): 472 [M-C1]"
Gié tri phéan tich co ban (déi vai CyHy9N;,05S-HCI + 1,0 H,O)
Gié tri dugc tinh todn (%) C: 50,23, H: 6,13, N: 18,64
Gia tri dugc phat hién (%) C: 50,47, H: 6,08, N: 18,52
Vi du 25: Metyl (1-{[6-{[(2S)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat hydroclorua
Tuong ty v&i phuong phap trong cic bude 1 va 2 cia vi du 24, hop chit néu &
tiéu dé dugc tong hop bang cach sir dung (2S)-3-metylbutan-2-amin thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 472 [M-CI]
Gia tri phan tich co ban (déi v61 CyHyoN;,05S - HC1 + H,0)
Gié tri dugec tinh toan (%) C: 50,23, H: 6,13, N: 18,64
Gid tri dugc phat hién (%) C: 50,50, H: 6,10, N: 18,27
Vi du 26: Metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat

Tuong ty v6i phuong phap trong bude 1 ctia vi du 24, hop chit néu & tiéu dé
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dugc tdng hop bing cach st dung (1S)-1-xyclopropyletanamin thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 470 [M+H]"
Do quay cuc riéng [a]p>= -53,0°(c=1,00, DMSO)
Vi du 27: Metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat hydroclorua

B6 sung dung dich hydro clorua-etyl axetat 4M (2,4mL) vio dung dich cua
metyl (1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat thu dugc trong vi du 26 (2,26g)
trong etyl axetat (100mL). Dung dich phan ung dugc c6 & didu kién 4p suét giam dé
tao ra hop chit néu & tiéu dé (2,35g).
MS (m/z): 470 [M-C1]*
Gié tri phén tich co ban (déi voi CyHy7N,05S - HCI + H,0)
Gia tri duogc tinh toan (%) C: 50,42, H: 5,77, N: 18,71
Gia tri dugc phat hién (%) C: 50,53, H: 5,66, N: 18,97
Vi du 28: Etyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong ty véi phuong phép trong budc 1 cia vi du 1, hop chét néu & ticu dé
dugc tdng hop bing cach st dung etyl piperidin-4-ylcarbamat (ma dugc diéu ché
twong tu véi phuong phap duge mé ta, ching han, trong tai liéu US 1990/4918073)
thay cho N-(piperidin-4-yl)xyclopropancarboxamit.
MS (m/z): 484 [M+H]"
Do quay cuc riéng [a]p>= -44,2°(c=1,00, DMSO)
Vi du 29: Propan-2-yl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-y]l)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

B6 sung DIPEA (0,3mL) va (2R)-3,3-dimetylbutan-2-amin (90mg) vao dung
dich cta propan-2-yl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du ddi chiéu 22 (200mg) trong
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DMF (3mL), va hdn hop dwoc khudy & 120°C trong 4 gid trong éng dugc bit kin.
Dung dich phan tmg dugc pha lodng véi etyl axetat, dugc tach bang cach st dung
dung dich nuéc natri bicarbonat bao hoa, va 16p nuée duge chiét thém bing etyl axetat.
L6p hitu co két hop duge rira bing dung dich nudc natri bicarbonat bio hoa, dugce lam
kho trén magie sulfat khan, va dugc c6 & diéu kién ap suét giam. Phén con lai thu duge
duoc tinh ché bang sic ky cot silicagel dé tao ra hop chét néu & tiéu d& (160mg).
MS (m/z): 514 [M+H]"
Vi duy 30: N-(1-{[6-{[(1S)-1-Xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit
Budc 1: Diéu ché tert-butyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat |
Tuong tw v&i phuong phép trong bude 1 cta vi du 1, hop chit néu & tiéu dé
duoc tbng hop bing cach sir dung tert-butyl N-(4-piperidyl)carbamat thay cho N-
(piperidin-4-yl)xyclopropancarboxamit.
MS (m/z): 512 [M+H]"
Budc 2: Piéu ché (4-aminopiperidin-1-yl)[6-{[(1S)-1-xyclopropyletyl]Jamino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]metanon
B6 sung TFA (0,5mL) vao dung dich cua tert-butyl (1-{[6-{[(1S)-1-
xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong budc 1 (75mg) trong diclometan
(2mL), va hdn hop dugc khudy & nhiét d6 trong phong trong 1 gid. Hon hop phan tmg
duoc tinh ché bang sic ky cot silicagel dé tao ra hop chét néu & tidu dé (65mg).
MS (m/z): 412 [M+H]"
Budc 3: Piéu ché N-(1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit
B6 sung DIPEA (25pL), benzoyl clorua (10mg) vao dung dich cua (4-
aminopiperidin-1-y1)[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-ylJmetanon thu dugc trong budc 2 (20mg) trong
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diclometan (1mL), va hdn hop dugc khudy & nhiét d6 trong phong trong 30 phut. Hdn
hop phéan tmg dugc tinh ché bang sic ky cot silicagel dé tao ra hop chét néu & tiéu dé
(18mg).
MS (m/z): 516 [M+H]"
Vidu 31: N-(1-{[6-{[(1S)-1-Xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)pyridin-3-carboxamit

Tuong tr v6i phuong phép trong bude 3 cia vi du 30, hop chit néu & tidu dé
duge téng hop bing cich sir dung pyridin-3-carbonyl clorua hydroclorua thay cho
benzoyl clorua.
MS (m/z): 517 [M+H]"
Vi du 32: N-(1-{[6-{[(1S)-1-Xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)thiophen-2-carboxamit

Tuong tu véi phuong phap trong budc 3 ctia vi du 30, hop chit néu & tiéu dé
duoc tdng hop bing cach sir dung thiophen-2-carbonyl clorua thay cho benzoyl clorua.
MS (m/z): 522 [M+H]"
Vi du 33: N-(1-{[6-{[(1S)-1-Xyclopropyletyl](metyl)amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit
hydroclorua
Bude 1: Piéu ché N-(1-{[6-{[(1S)-1-xyclopropyletyl|(metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)xyclopropancarboxamit

B sung lithi hydroxit monohydrat (9mg) vao dung dich ctia metyl 6-{[(1S)-1-
xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
carboxylat thu dugc trong vi du d6i chiéu 43 (25mg) trong THF (3mL) va nuéc (1mL),
va hdn hop dwgc khudy & nhiét do trong phong trong 30 phut. Dung dich phéan tng
dwgc cd & diéu kién 4p sudt giam, va bd sung N-(piperidin-4-
yD)xyclopropancarboxamit (18mg), DIPEA (74puL) va HATU (40mg) vao dung dich
ctia chét rin thu dugc trong DMF (2mL), va hdn hop dugc khudy & nhiét d6 trong

phong trong 1 gid. Dung dich phan tmg dugc pha lodng véi clorofom, dugc tich bang
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cach bd sung nudc, va 16p nude duoce chiét thém bing clorofom. Lép hitu co duge 1am
kho trén magie sulfat khan, va dugc co & diéu kién ap suét giam. Phan con lai thu duge
duoc tinh ché bang sic ky cot silicagel dé tao ra hop chit néu & tiéu dé (30mg).
MS (m/z): 494 [M+H]"
Budc 2: Diéu ché N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit
hydroclorua

Tuong ty v6i phuong phap trong vi du 27, hop chit néu & tidu d& duoc tong
hop bang ciach st dung N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-
yl)xyclopropancarboxamit thu dugc trong budce 1.
MS (m/z): 494 [M-CI]"
Do quay cuc riéng [0]p>= -35,7°(c=0,42, DMSO)
Vi du 34: 1-Xyclopropyl-3-(1-{[6-{[(1S)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)ure

Tuong tu v6i phuong phap trong budc 1 clia vi du 1, hop chéit néu & tiéu dé
duoc tdng hop bing cach sir dung 1-xyclopropyl-3-piperidin-4-ylure hydroclorua thu
duoc trong vi du dbi chiéu 50 thay cho N-(piperidin-4-yl)xyclopropancarboxamit.
MS (m/z): 495 [M+H]"
Vi du 35: [6-{[(1S)-1-Xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yDpyrimidin-4-y1][4-(pyrimidin-2-ylamino)piperidin-1-ylJmetanon

B sung lithi hydroxit monohydrat (234mg) vao dung dich ctia metyl 6-{[(1S)-
1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
carboxylat thu dugc trong vi du d8i chiéu 43 (665mg) trong THF (10mL) va nudc
(5mL), va hdn hop dwgc khudy & nhiét d6 trong phong trong 30 phit. Dung dich phan
g dugce co & didu kién &p sut giam, dung dich nudc axit clohydric 1M dugc bd sung
vao phén con lai thu duge dé 1am dung dich c6 tinh axit, va 16p nudc duge chiét b?mg

dung mdi hdn hgp cla clorofom va metanol. Lép hitu co dugc 1am kho trén magie
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sulfat khan, va duoc c6 & didu kién 4p suit giam dé tao ra chét rdn (600mg). BS sung
N-(4-piperidyl)pyrimidin-2-amin (ma dugc didu ché twong tw v6i phuwong phap duoc
mo ta, ching han, trong tai lidu WO 2005/105779) (12mg), DIPEA (15uL), HATU
(25mg) vao dung dich ctia chét rin thu duge (15mg) trong DMF (1mL), va hdn hop
dugc khudy & nhiét d6 trong phong trong 1 gior 30 phiit. Hon hop phan tng duge tinh
ché bing sic ky cot silicagel dé tao ra hop chit néu & tiéu dé (14mg).
MS (m/z): 504 [M+H]"
Vi du 36: N-(1-{[6-(tert-Butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit
Budce 1: Didu ché metyl 6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylat

B& sung DIPEA (50pL) va tert-butylamin (7mg) vao dung dich cia metyl 6-
clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu dwgc trong vi du
déi chiéu 3 (30mg) trong DMF (0,5mL), va hdn hop dugc khudy & 100°C trong 3 gio.
Dung dich phan ing dugc ¢ & diéu kién ap suét giam, va phén con lai thu dugc dugce
tinh ché bing séc ky cot silicagel dé tao ra hop chit néu & tiéu dé (15mg).
MS (m/z): 332 [M+H]"
Buge 2: Dibu ché N-(1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

B& sung lithi hydroxit monohydrat (6mg) vao dung dich ctia metyl 6-(tert-
butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu dugc
trong Buéc 1 (15mg) trong THF (5SmL) va nuéc (ImL), va hdn hop dugc khudy &
40°C trong 1 gid. Hn hop duge trung hoa bing dung dich nude axit clohydric 2M, va
dung dich phan tmg dwgc co & diéu kién 4p suét giam dé tao ra chit rin. B6 sung N-
(piperidin-4-yl)xyclopropancarboxamit (11mg), DIPEA (16puL) va HATU (26mg) vao
dung dich cua chét rin thu dugc trong DMF (0,5mL), va hdn hop duge khudy & nhiét
d6 trong phong trong 3 gid. Hon hgp phan tng duge c¢d & didu kién &p suét giam, va

phén con lai thu dugc dugce tinh ché bang sic ky cot silicagel dé tao ra hop chét néu &

-890-



27972

tiéu dé (8mg).
MS (m/z): 468 [M+H]"
Vi du 37: N-[1-({6-[(1-Metylxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1}carbonyl)piperidin-4-yl]xyclopropancarboxamit

Tuong ty v6i phuong phép trong céc bude 1 va 2 cua vi du 36, hop chét néu &
tiéu d& duoc téng hop bang cach sir dung 1-metylxyclopropanamin hydroclorua thay
cho tert-butylamin.
MS (m/z): 466 [M+H]"
Vi du 38: N-[1-({6-[(1-Metoxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-y1} carbonyl)piperidin-4-yl]xyclopropancarboxamit

Tuong ty véi phuong phap trong cac bude 1 va 2 cua vi du 36, hop chét néu &
tibu d& duoc tdng hop bing cach st dung I-metoxy-2-metylpropan-2-amin
hydroclorua (ma dugc diéu ché twong tw v6i phuong phap duge mo ta, ching han,
trong tai liéu WO 2011/087837) thay cho tert-butylamin.
MS (n/z): 498 [M+H]"
Vi du 39: Metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong tu v6i phuong phép trong bude 1 cia vi du 24, hop chét néu & tidu deé
dugc tdng hop bang cach sir dung (2R)-3,3-dimetylbutan-2-amin thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 486 [M+H]"
Vi du 40: Etyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

B& sung etyl piperidin-4-ylcarbamat (ma dugc didu ché tuong tw v6i phuong
phéap dugc mo ta trong US 1990/4918073) (19mg), DIPEA (34mg) va HATU (50mg)
vao dung dich cua axit 6-{[(2R)-3,3-dimetylbutan-2-yl]lamino}-2-(pyrazolo[5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong vi du d6i chiéu 41 (30mg)
trong DMF (1mL), va hdn hop dugc khudy & nhiét do trong phong trong 1 gid. Hon
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hop phan rng dugce pha lodng v6i etyl axetat, dugc tach bang cach bd sung dung dich
nu6ce natri bicarbonat bdo hoa, va 16p nudce dugce chiét thém bang etyl axetat. Lép hitu
co két hop dugc rira bing dung dich nudc natri bicarbonat bdo hoa, duge lam kho trén
magie sulfat khan, va dugc co & didu kién ap suét giam. Phén con lai thu duge duoc
tinh ché bang sic ky cot silicagel dé tao ra hop chét néu & tiéu dé (41mg).
MS (m/z): 500 [M+H]"
Vi du 41: Propan-2-yl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat
Twong tw v&i phuong phap trong vi du 29, hop chét néu & tiéu dé dugc tong
hop bang cach sir dung (1S)-1-xyclopropyletanamin thay cho (2R)-3,3-dimetylbutan-
2-amin.
MS (m/z): 498 [M+H]"
Do quay cuc riéng [a]p>= -35,4°(c=0,74, DMSO)
Vi du 42: N-(1-{[6-{[(1S)-1-Xyclopropyletyl](metyl)amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit
Buéce 1: Piéu ché tert-butyl (1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat
Twong ty v6i phuong phép trong vi du 35, hop chit néu & tidu dé dugc tong
hop bing cach st dung tert-butyl N-(4-piperidyl)carbamat thay cho N-(4-
piperidyl)pyrimidin-2-amin.
MS (m/z): 526 [M+H]"
Budc 2: Piéu ché (4-aminopiperidin-1-y1)[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-
2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-ylJmetanon
BS sung TFA (ImL) vao dung dich cia tert-butyl (1-{[6-{[(1S)-1-
xyclopropyletyl](metyl)amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat thu dugc trong budc 1 (150mg) trong diclometan
(2mL), va hdn hop dugc khudy & nhiét do trong phong trong 30 phut. Hon hgp phan

trng duoc tinh ché bing sic ky cot silicagel dé tao ra hop chét néu & tidu dé (117mg).
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MS (m/z): 426 [M+H]"
Budce 3: Didu ché N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit

B6 sung DIPEA (24uL), benzoyl clorua (10mg) vao dung dich cia (4-
aminopiperidin-1-y1)[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-ylmetanon thu dugc trong budc 2 (20mg) trong
diclometan (1mL), va hdn hop dugc khudy & nhiét d trong phong trong 30 phut. Hon
hop phan tmg duoc tinh ché bang sic ky cot silicagel dé tao ra hop chét néu & tiéu dé
(13mg).
MS (m/z): 530 [M+H]"
Vi du 43: N-(1-{[6-(Xyclopropylmetoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

BS sung natri hydrua 60% (2mg) vao dung dich ctia N-(1-{[6-clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-
yl)xyclopropancarboxamit thu dugc trong vi du dbéi chiéu 15 (20mg) va
xyclopropylmetanol (33mg) trong THF (3,0mL) & didu kién 1am mat bing biang da, va
hén hop duge khudy & 70°C trong 1 gid. Dung dich phan tmg dugc pha lodng véi etyl
axetat, dugc tach bang cach bd sung nudc, 16p nude duge chiét thém bang etyl axetat.
L6p hitu co két hop duge rira bing nuéce mudi bdo hoa, duge 1am kho trén natri sulfat
khan, va dugc ¢d & diéu kién ap sudt giam. Phén con lai thu dugc dugc tinh ché bing
sc ky cot silicagel dé tao ra hop chét néu & tiéu d& (15mg).
MS (w/z): 467 [M+H]"
Vi du 44: N-[1-({6-[(3,3-Dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit

Tuong ty vGi phuong phép trong vi du 43, hop chét néu ¢ tiéu @& dugc tong
hop bing cach sir dung 3,3-dimetylbutan-2-ol thay cho xyclopropylmetanol.
MS (m/z): 497 [M+H]"
Vi du 45: N-(1-{[6-(Xyclobutyloxy)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-
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yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit

Twong ty véi phuong phép trong vi du 43, hop chét néu & tiéu @& dugc téng
hop bang céch str dung xyclobutanol thay cho xyclopropylmetanol.
MS (m/z): 467 [M+H]"
Vi du 46: N-(1-{[6-{[(1R)-1-Xyclopropyletyl]Jamino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

Tuong tu véi phuong phép trong vi du 16, hgp chét néu & tiéu d& duoc tdng
hop bang cach sir dung (1R)-1-xyclopropyletanamin thay cho (2R)-3,3-dimetylbutan-
2-amin.
MS (m/z): 480 [M+H]"
Vi du 47: N-(1-{[6-{[(1R)-1-Xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit hydroclorua

B6 sung DIPEA (60pL) va (1R)-1-xyclopropyletanamin (12mg) vao dung dich
cua N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit thu dugc trong vi du d6i chiéu 15
(50mg) trong DMF (1mL), va hdn hop duoc khudy & 70°C trong 1 gid 40 phut. Sau do,
(1R)-1-xyclopropyletanamin (11mg) dwoc bd sung vao d6, va hdn hop duge khudy &
70°C trong 4 git. Dung dich phan ng dugc pha loang v6i etyl axetat, dugc tach bing
cach bd sung nude, va 16p nude duoce chiét thém bang etyl axetat. Lép hitu co két hop
dugc 1am kho trén magie sulfat khan, va dwoc ¢6 & didu kién 4p suét giam. Phan con
lai thu duge duoc tinh ché bang sic ky cot silicagel dé tao ra chét rin (50mg). Vao
dung dich ctia chit rin thu dugc trong etyl axetat dugc bd sung dung dich hydro
clorua-etyl axetat 4M (52puL). Dung dich phan tng dugc c6 & didu kién 4p suét giam,
va phé‘m con lai thu dugc dugc rira béng dietyl ete dé tao ra hop chét néu & tidu dé
(35mg).
MS (m/z): 481 [M-CI]"
Vi du 48: N-[1-({6-[(1-Hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit
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B6 sung DIPEA (16pL) va 2-amino-2-metylpropan-1-ol (6mg) vao dung dich
cta N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit thu dugc trong vi du 6i chiéu 15
(20mg) trong NMP (1mL), va hdn hop dugc khudy & 100°C trong 2 gid. 2-amino-2-
metylpropan-1-ol (6mg) bd sung dugc bd sung vao d6, va hdn hop duoc khudy &
110°C trong 2 gid. Hon hop phan tmg dugce tinh ché bing séc ky cot silicagel dé tao ra
hop chéit néu ¢ tiéu dé (8mg).

MS (n/z): 484 [M+H]"
Vi du 49: [6-{[(1S)-1-Xyclopropyletyl]Jamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl][4-(1,2-oxazol-3-ylamino)piperidin-1-yljmetanon

Trong moi trudng agon, tert-butyl 4-oxopiperidin-1-carboxylat (250mg) va
isoxazol-3-amin (106mg) trong metanol (SmL) dugc bd sung axit axetic (75mg) va
phirc chét 2-picolin boran (134mg), va hdn hgp dugc khudy & nhiét d6 trong phong
trong 3 gio. B sung dung dich nudc natri bicarbonat bido hda vao hdn hgp phén tng,
va dung dich dugc chiét bang etyl axetat. Lép hitu co duge 1am kho trén magie sulfat
khan, va dugc ¢d & diéu kién ap suét giam. Phin con lai thu duge dugc tinh ché b:?mg
sic ky cot silicagel dé tao ra diu (109mg). Dau thu dugc duge hoa tan trong dung dich
hydro clorua-metanol 2M (5mL), va hén hop dugc khudy & nhiét do trong phong qua
dém. Hon hop phan tng duge ¢d & diu kién ap suit giam, va phan con lai thu duge
duoc rira bang dietyl ete, va duoc lam kho dé tao ra chét rin (90mg). B6 sung DIPEA
(11pL) va HATU (17mg) vao dung dich cua chét rn thu dugc (9mg) va axit 6-{[(1S)-
1-xyclopropyletyl]Jamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic
thu duoc trong vi du dbi chiéu 38 (10mg) trong DMF (1mL), va hdn hop duoc khudy &
nhiét do trong phong trong 1 gi® 30 phut. Hon hop phan tng dwgc co & diéu kién 4p
sut giam, va phén con lai thu dugc dwgc tinh ché bing sic ky cot silicagel dé tao ra
hop chét néu & tiéu d& (14mg).

MS (m/z): 479 [M+H]"
Vi du 50: [6-{[(1S)-1-XyclopropyletylJamino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
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yl)pyrimidin-4-y1][4-(1,3-thiazol-2-ylamino)piperidin-1-ylJmetanon

Tuong tu v6i phuong phap trong vi du 49, hop chit néu & tiéu d& duoc téng
hop bing cach sir dung thiazol-2-amin thay cho isoxazol-3-amin.
MS (m/z): 495 [M+H]"
Vi du 51: [6-{[(1S)-1-Xyclopropyletyl]Jamino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-y1]{4-[(3-metyl-1,2-0xazol-5-yl)amino]piperidin-1-yl} metanon

Tuwong tu vai phuong phap trong vi du 49, hop chit néu & tiéu dé duogc tong
hop bing cach sit dung 3-metylisoxazol-5-amin thay cho isoxazol-3-amin.
MS (m/z): 493 [M+H]"
Vi du 52: N-(1-{[6-{[(1R)-1-(4-Metoxyphenyl)etyl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

B& sung N-(piperidin-4-yl)xyclopropancarboxamit (12mg), DIPEA (26uL) va
HATU (29mg) vao dung dich cta axit 6-{[(1R)-1-(4-metoxyphenyl)etyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong vi du abi
chiéu 44 (20mg) trong DMF (1mL), va hdn hgp duoc khudy & nhiét do trong phong
trong 1 gio. Hon hop phan tng dugc tinh ché bang sic ky cot silicagel dé tao ra hop
chét néu & tiéu dé (16mg).
MS (m/z): 546 [M+H]"
Vi du 53: Metyl (1-{[6-{[(1R)-1-(4-metoxyphenyl)etyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong ty v6i phuong phép trong vi du 52, hop chit néu & tiéu dé duogc tong
hop bang cach str dung vi du dbi chiéu 14 thu dugc trong budc 1 1a metyl piperidin-4-
ylcarbamat thay cho N-(piperidin-4-yl)xyclopropancarboxamit.
MS (m/z): 536 [M+H]"
Vi du 54: N-(1-{[6-{[(1R)-1-(4-Metoxyphenyl)etyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit

Tuong ty v4i phuong phép trong vi du 52, hop chit néu & tiéu dé duogc tong

hop bing cach st dung N-(4-piperidyl)benzamit thay cho N-(piperidin-4-
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yl)xyclopropancarboxamit.
MS (m/z): 582 [M+H]"
Vi du 55: N-(1-{[6-{[(2S)-1-Hydroxy-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit
Twong tu v&i phuong phap trong vi du 48, hop chét néu ¢ tiéu dé dugc tdng
hop bang céach s dung (2S)-2-amino-3,3-dimetylbutan-1-ol thay cho 2-amino-2-
metylpropan-1-ol.
MS (m/z): 512 [M+H]"
Vi du 56: (4-Hydroxypiperidin-1-y1)[6-{[(1R)-1-(4-metoxyphenyl)etyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-ylJmetanon
Tuong ty v6i phuong phép trong vi du 52, hop chit néu & tiéu d& duoc tong
hop bang céach st dung piperidin-4-ol thay cho N-(piperidin-4-
yl)xyclopropancarboxamit.
MS (m/z): 479 [M+H]"
Vi du 57: 1-Flo-2-metylpropan-2-yl (1-{[6-{[(1R)-1-(4-metoxyphenyl)etylJamino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat
Tuong ty véi phuong phép trong vi du 52, hop chét néu & tidu dé dugce tdng
hop bing cach st dung 1-flo-2-metylpropan-2-yl piperidin-4-ylcarbamat thu dugc
trong vi du dbi chiéu 51 thay cho N-(piperidin-4-yl)xyclopropancarboxamit.
MS (m/z): 596 [M+H]"
Vi du 58: [6-(tert-Butylamino)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-yl](4-
hydroxypiperidin-1-yl)metanon
Bd sung tert-butylamin (1,3g) vao dung dich cta [6-clo-2-(pyrazolo[5,1-
b][1,3]thiazol-7 -yl)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon thu dugc trong
vi du dbi chiéu 29 (2,2g) trong tert-butanol (10mL), va hén hop dugc khudy & 130°C
trong 10 gio trong 6ng duoc bit kin. Dung dich phan tng dugc ¢b & didu kién 4p sut
giam, va phan con lai thu dugc duoc tinh ché bang sic ky cot silicagel dé tao ra hop

chét néu & tiéu dé (2,1g).
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MS (m/z): 401 [M+H]"
Vi dy 59: Metyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Twong tw véi phuong phap trong budc 1 ciia vi du 24, hop chit néu & tiéu dé
duoc tong hop bing cach st dung tert-butylamin thay cho (2R)-3-metylbutan-2-amin.
MS (m/z): 458 [M+H]"
Vi du 60: Propan-2-yl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Tudng tu v6i phuwong phap trong vi du 29, hop chét néu & tiéu dé duoc tdng
hop bang cach st dung tert-butylamin thay cho (2R)-3,3-dimetylbutan-2-amin.
MS (m/z): 486 [M+H]"
Vidu 61: Metyl [1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat

Tuong ty v6i phuong phap trong bude 1 ciia vi du 24, hop chit néu & tidu dé
dugc tdng hop bing cach st dung 2-amino-2-metylpropan-1-ol thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 474 [M+H]"
Vi du 62: [6-{[(2R)-3,3-Dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon hydroclorua
Bude 1: Didu ché [6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon

B sung DIPEA (9,5mL) va (2R)-3,3-dimetylbutan-2-amin (2,8g) vao dung
dich cua [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl1](4-
hydroxypiperidin-1-yl)metanon thu dugc trong vi du dbi chiéu 29 (5g) trong 2-
propanol (50mL), va hdn hop dugc khudy & 100°C qua dém. Dung dich phéan tng
dugc cd & didu kién ap sudt giam, va phan con lai thu duogc duge tinh ché bing séc ky
cot silicagel dé tao ra hop chét néu & tidu dé (6,0g).

MS (m/z): 429 [M+H]"
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Budc 2: Biéu ché [6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon hydroclorua
Tuong ty v6i phuong phép trong vi du 27, hop chét néu & tiéu dé duogc tbng
hop bang cich sir dung [6-{[(2R)-3,3-dimetylbutan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-y1](4-hydroxypiperidin-1-yl)metanon thu dugc trong
budc 1.
MS (m/z): 429 [M-C1]*
Gia tri phan tich co ban (dbi v6i CpHpgNg0,S - HCI + 0,5 H,0)
Gia tri dugc tinh toén (%) C: 52,22, H: 6,14, N: 18,27
Gia tri dugce phat hién (%) C: 52,09, H: 6,06, N: 18,26
Vi du 63: Metyl (1-{[6-{[(2S)-1-hydroxy-3,3-dimetylbutan-2-yl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat
Tuong tw v&i phuong phép trong bude 1 ctia vi du 24, hop chit néu & tidu dé
duoc tbng hop bang cach str dung (2S)-2-amino-3,3-dimetylbutan-1-ol thay cho (2R)-
3-metylbutan-2-amin.
MS (m/z): 502 [M+H]"
Vi du 64: Metyl [1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat
B6 sung natri hydrua 60% (4mg) vao dung dich ctia metyl (1-{[6-clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat thu
dugc trong vi du d6i chiéu 14 (25mg) va 3,3-dimetylbutan-2-0l (61mg) trong THF
(2mL) & diéu kién 1am mat bang bing d4, va hdn hop duoc khudy & nhiét do trong
phong qua dém. Dung dich phan ung dugc pha lodng véi etyl axetat, duoc tach bing
cach bd sung nude, va 16p nude duge chiét thém bing etyl axetat. Lop hiru co két hop
dugc 1am kho trén natri sulfat khan, va dugc c6 & didu kién ap suét giam. Phan con lai
thu duogc duge tinh ché bang sic ky cdt silicagel dé tao ra hop chét néu & tiéu dé (6mg).
MS (m/z): 487 [M+H]" |
Vi du 65: Metyl (1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-
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4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong ty voi phuong phép trong vi du 64, hop chit néu & tiéu dé dugc tdng
hop bing céach sir dung xyclobutanol thay cho 3,3-dimetylbutan-2-ol.
MS (m/z): 457 [M+H]"
Vi du 66: N-(1-{[6-{[(1S)-1-Xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yDpyrimidin-4-yl]carbonyl} piperidin-4-yl)metansulfonamit

Tuong tu véi phuong phap trong budc 3 ciia vi du 30, hop chit néu & tiéu dé
dugc tong hop biang cach sir dung metansulfonyl clorua thay cho benzoyl clorua.
MS (m/z): 490 [M+H]"
Vidu 67: N-(1-{[6-{[(1S)-1-Xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-
7-yD)pyrimidin-4-yl]jcarbonyl}piperidin-4-yl)xyclopropansulfonamit

Tuong tw v6i phuong phép trong bude 3 cta vi du 30, hop chét néu & tiéu dé
duoc tdng hop bing cach sir dung xyclopropansulfonyl clorua thay cho benzoyl clorua.
MS (m/z): 516 [M+H]"
Vi du 68: N-(1-{[6-{[(1S)-1-XyclopropyletylJamino }-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)etansulfonamit

Tuong tw véi phuong phap trong bude 3 cia vi du 30, hop chit néu & tidu dé
duogc téng hop bing cach st dung etansulfonyl clorua thay cho benzoyl clorua.
MS (m/z): 504 [M+H]"
Vi du 69: N-(1-{[6-(tert-Butylamino)-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2-metylpropanamit

B6 sung dung dich nuéc natri hydroxit 2M (1,27mL) vao dung dich ctia metyl
6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylat thu
dugc trong budc 1 cia vi du 36 (280mg) trong 1,4-dioxan (3mL), va hén hop duoc
khudy & 50°C trong 1 gid. Hon hop dwoc trung hoa bing dung dich nuéc axit
clohydric 2M, va dung dich phan tmg duoc cd & diéu kién 4p sudt giam dé tao ra chét
rin (50mg). B6 sung DIPEA (41mg), 2-metyl-N-(4-piperidyl)propanamit (ma dugc

didu ché tuong tu v6i phuong phap dugc md ta, ching han, trong tai liéu Bioorganic
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and Medicinal Chemistry Letters, 2012, 22, 3157-3162) (52mg) va HATU (87mg) vao
dung dich cua chét rin thu duoc trong DMF (0,3mL), va hdn hop dugc khudy & nhiét
do6 trong phong trong 1 gid. Hon hop phan tng duge ¢6 & diéu kién ap suét giam, va
phin con lai dugc pha lodng v6i clorofom va dugc tinh ché bing séc ky cot silicagel
dé tao ra hop chit néu & tiéu d& (28mg).
MS (m/z): 470 [M+H]"
Vi du 70: N-(1-{[6-(tert-Butylamino)-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl1)-2,2-difloaxetamit

Tuong ty v6i phuwong phap trong vi du 69, hop chét néu & tiéu dé duogc tong
hop bing cach st dung 2,2-diflo—N-(4-piperidyl)axetamit thu dugc trong vi du 28
budc 1 thay cho 2-metyl-N-(4-piperidyl)propanamit.
MS (m/z): 478 [M+H]"
Vidu 71: Etyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-
4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong ty véi phuong phap trong vi du 69, hop chét néu & tiéu dé dugc téng
hop bing cach sir dung etyl piperidin-4-ylcarbamat (ma dugc diéu ché twong tu véi
phuong phap duge mo ta, ching han, trong tai lidu US 19904918073) thay cho 2-
metyl-N-(4-piperidyl)propanamit.
MS (m/z): 472 [M+H]"
Vi du 72: [6-(tert-Butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-
(pyridin-2-ylamino)piperidin-1-ylJmetanon

B6 sung DIPEA (20puL) va tert-butylamin (8mg) vao dung dich cta [6-clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl][4-(pyridin-2-ylamino)piperidin-1-
ylJmetanon thu dugc trong vi du ddi chiéu 18 (25mg) trong NMP (0,5mL), va hdn hop
duogc khudy ¢ 120°C trong 2 gid. Tert-butylamin bd sung (8mg) duoc bd sung vao do,
va hdn hop duge khudy & 120°C trong mdt gid nira. Hon hop phén tng duge tinh ché
bang sic ky cot silicagel dé tao ra hop chit néu & tiéu d& (8mg).

MS (m/z): 477 [M+H]*
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Vi du 73: Etyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

B& sung etyl piperidin-4-ylcarbamat (ma dugc didu ché twong tu véi phuong
phép duge mé ta, ching han, trong tai liéu US 1990/4918073) (52mg), DIPEA (59mg)
va HATU (87mg) vao dung dich cia axit 6-{[(1R)-1-xyclopropyletyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carboxylic thu dugc trong vi du dbi
chiéu 39 (50mg) trong DMF (0,3mL), va hdn hop dugc khudy & nhiét do trong phong
trong 3 gio. Hon hop phan tmg dugc c¢6 & diéu kién ap sudt giam, va phan con lai thu
duogc duge tinh ché bang sic ky cot silicagel dé tao ra hop chét néu & tidu dé (30mg).
MS (m/z): 484 [M+H]"
Vi du 74: Etyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat hydroclorua

Tuong ty v&i phuong phép trong vi du 27, hop chét néu & tidu dé duoc tong
hop bang cach sir dung etyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat thu dugc trong vi
du 73.
MS (m/z): 484 [M-CI]
Gié tri phan tich co ban (d6i voi Cy3H,sN,05S-HC1 + 1,1H,0)
Gié tri dugc tinh toan (%) C: 51,17, H: 6,01, N: 18,16
Gié tri dugc phét hién (%) C: 50,92, H: 6,12, N: 17,95
Vi du 75: [6-(tert-Butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-
(1,3-thiazol-2-ylamino)piperidin-1-ylJmetanon

Tuong tw v6i phuong phép trong vi du 72, hop chit néu & tiéu dé dugc tong
hop bang céch sir dung [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-
(1,3-thiazol-2-ylamino)piperidin-1-yl]metanon thu duoc trong vi du ddi chiéu 19 thay
cho [6-clo-2-(pyrazolo[S5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl][4-(pyridin-2-
ylamino)piperidin-1-ylJmetanon.

MS (m/z): 483 [M+H]"
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Vi du 76: [6-(tert-Butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl][4-
(pyrimidin-2-ylamino)piperidin-1-ylJmetanon

Twong ty v6i phuong phép trong vi du 72, hop chit néu & tidu dé duoc tong
hop bang cach sir dung [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-
(pyrimidin-2-ylamino)piperidin-1-ylJmetanon thu dugc trong vi du di chiéu 20 thay
cho [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1][4-(pyridin-2-
ylamino)piperidin-1-yl]metanon.
MS (m/z): 478 [M+H]"
Vi du 77: Metyl (1-{[6-{[(1R)-1-(4-flophenyl)etyl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Trong mdi truong agon, bd sung DIPEA (25pL) va (1R)-1-(4-
flophenyl)etanamin (18ul) vao dung dich ctia metyl (1-{[6-clo-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi
du d6i chiéu 14 (20mg) trong DMF (1mL), va hén hop dwgc khudy & 80 °C trong 4
gidr. Dung dich phan tmg duoc pha lodng véi etyl axetat, duge tich bing cach bd sung
dung dich nudc natri bicarbonat bdo hoa, va 16p nuée duge chiét thém bing etyl axetat.
L6p hitu co két hop duoc rira bing dung dich nuée natri bicarbonat bao hoa, duge lam
kho trén magie sulfat khan, va dugce ¢ & diéu kién ap suét giam. Phan con lai thu duge
duoc tinh ché bang séc ky cot silicagel dé tao ra hop chit néu & tiéu dé (24mg).
MS (m/z): 524 [M+H]"
Vi du 78: N-[1-({6-[(Azetidin-3-ylmetyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit

B6 sung DIPEA (48pL) va tert-butyl axit 3-(aminometyl)azetidin-1-carboxylic
(19mg) vao dung dich ctia N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-
4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit thu duoc trong vi du dbi chiéu
15 (30mg) trong DMF (1mL), va hdn hop duoc khudy & 120°C trong 2 gid. Dung dich
phan tmg dugc pha lodng véi etyl axetat, duge tach bang cach bb sung dung dich nuée

natri bicarbonat bdo hoa, va 16p nude duoc chiét thém bing etyl axetat. Lop hitu co két
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hop duoc rira bing dung dich nudc natri bicarbonat bdo hoa, duge 1am kho trén magie
sulfat khan, va duoc ¢6 & diéu kién ap sut giam. Phén con lai thu dugc duge tinh ché
bang sic ky cot silicagel @& tao ra chit rén (40mg). BS sung TFA (1mL) vao dung dich
ctia chit rin thu duge (35mg) trong diclometan (ImL), va hdn hop duge khudy & nhiét
d6 trong phong trong 1 git. Hon hop phan ting dugc tinh ché bang sic ky cot silicagel
dé tao ra hop chit néu & tiéu dé (29mg).
MS (m/z): 481 [M+H]"
Vi du 79: N-(1-{[6-{[(1R)-1-(4-Flophenyl)etyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)-2-metylpropanamit

Twong tu v6i phuong phap trong vi du 77, hop chét néu & ticu dé dugc tong
hop bang céach sir dung N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2-metylpropanamit thu dugc trong vi du d6i chiéu 16 thay
cho metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat.
MS (m/z): 536 [M+H]"
Vi du 80: Metyl [1-({6-[(2-metylbutan-2-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat

Twong tw v&i phuong phap trong budc 1 ciia vi du 24, hop chit néu & tiéu dé
dugc tdng hop bang cach st dung 2-metylbutan-2-amin thay cho (2R)-3-metylbutan-2-
amin.
MS (m/z): 472 [M+H]"
Vi du 81: (4-Hydroxypiperidin-1-y1)[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-ylJmetanon hydroclorua
Buéce 1: Diéu ché (4-hydroxypiperidin-1-yl)[6-(pentan-3-ylamino)-2-(pyrazolo[5, 1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl|metanon

B6 sung DIPEA (1,2mL) va pentan-3-amin (459mg) vao dung dich cia (4-
{[tert-butyl(dimetyl)silyl]oxy } piperidin-1-yl)[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-

yl)pyrimidin-4-ylJmetanon thu dugc trong vi du dbi chiéu 30 (840mg) trong 1-butanol
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(10mL), va hdn hop dugc khudy & 80°C trong 4 gid. Dung dich phan tng duge cb &
didu kién 4p sudt gidm, va phin con lai thu duge dugc tinh ché bang sic ky cot
silicagel dé tao ra chit rin (792mg). B sung tetrabutylamoni florua 1M (dung dich
THF, 6,0mL) vao dung dich ctia chét rén thu dugc (790mg) trong THF (SmL), va hdn
hop dugc khudy & nhiét d6 trong phong trong 3 gid. BS sung amoni clorua nudc béo
hoa vao dung dich phan tmg, dung dich dugc chiét bang clorofom, va 16p hitu co duge
1am kho trén magie sulfat khan, va dugc c¢6 & diéu kién 4p sudt giam. Phan con lai thu
dwoc duoc tinh ché bing séc ky cot silicagel dé tao ra hop chét néu & tiéu dé (474mg).
MS (m/z): 415 [M+H]"
[Bude 2] Piéu ché (4-Hydroxypiperidin-1-yl)[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-
b][1,3]thiazol-7-y])pyrimidin-4-ylJmetanon hydroclorua

B6 sung dung dich hydro clorua-etyl axetat 4M (0,57mL) vio dung dich cia (4-
hydroxypiperidin-1-yl)[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-ylJmetanon thu dugc trong buéc 1 (474mg) trong etyl axetat (10mL).
Dung dich phan tmg duoc c6 & diéu kién 4p sudt giam dé tao ra hop chét néu & tidu dé
(517mg).
MS (m/z): 415 [M-CI]"
Gi4 tri phan tich co ban (d6i v6i CyH,eNe0,S *HC1 + 0,5 H,0)
Gia tri dugc tinh toan (%) C: 52,22, H: 6,14, N: 18,27
Gia tri dugc phat hién (%) C: 52,09, H: 6,06, N: 18,26
Vi du 82: Propyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Propyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du déi chiéu 23 (30mg) dugc
hoa tan trong NMP (0,5mL), b6 sung DIPEA (17mg) va tert-butylamin (14mg) vao
hén hop, va hdn hop duge khudy & 130°C trong 3 gid trong dng duge bit kin. Dung
dich phan tng dugc co & diéu kién ap sut giam, va phé‘m con lai thu duge dugc tinh

ché bing séc ky cot silicagel dé tao ra hop chit néu & tidu dé (25mg).
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MS (m/z): 486 [M+H]"
Vi du 83: Propyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong ty véi phuong phap trong vi du 82, hop chét néu & tiéu d&& dugc téng
hop bang cach sir dung (1R)-1-xyclopropyletanamin thay cho tert-butylamin.
MS (m/z): 498 [M+H]"
Vi du 84: Propyl (1-{[6-{[(1S)-1-xyclopropyletyl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Tuong tr véi phuong phép trong vi du 82, hop chét néu & tiéu @& dugc tong
hop bing cach sir dung (1S)-1-xyclopropyletanamin thay cho tert-butylamin.
MS (m/z): 498 [M+H]"
Vi du 85: Propyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-ylJamino }-2-(pyrazolo[S5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat

Tuong ty véi phuong phap trong vi du 82, hop chét néu & tiéu dé duge tong
hop bing céach sir dung (2R)-3,3-dimetylbutan-2-amin thay cho tert-butylamin.
MS (m/z): 514 [M+H]"
Vi du 86: Propyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Tuong ty voi phuong phép trong vi du 82, hop chit néu & tidu dé duoc tong
hop bang cach sir dung (28)-3,3-dimetylbutan-2-amin thay cho tert-butylamin.
MS (m/z): 514 [M+H]"
Vi du 87: Metyl [1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]jcarbamat hydroclorua
Budc 1: Diéu ché metyl [1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-y1}carbonyl)piperidin-4-yl]carbamat

Tuong ty v6i phuong phap trong budc 1 cia vi du 24, hop chét néu & tiéu dé
dugc tdng hop bang cach sir dung 2,2-dimetylpropan-1-amin thay cho (2R)-3-

metylbutan-2-amin.
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MS (m/z): 472 [M+H]"
Budc 2: Pidu ché metyl [1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat hydroclorua

B sung dung dich hydro clorua-etyl axetat 4M (50uL) vao dung dich ctia metyl
[1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl}carbonyl)piperidin-4-yl]carbamat thu dugc trong budc 1 (48mg) trong etyl axetat
(3mL). Dung dich phan @mg dwoc cd & didu kién 4p suét giam, va dugc 1am kho dé tao
ra hop chét néu ¢ tiéu dé (51mg).
MS (m/z): 472 [M-CI]"
Gi4 tri phan tich co ban (ddi véi CxH,eN,05S-HC1 + 1,6 H,0)
Gia tri dugc tinh toan (%) C: 49,22, H: 6,23, N: 18,26
Gia tri duoc phét hién (%) C: 49,03, H: 6,03, N: 18,35
Vi du 88: 2-Metoxyetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

B& sung DIPEA (30pL) va (1R)-1-xyclopropyletanamin (14pL) vao dung dich
cta 2-metoxyetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du d6i chiéu 24 (20mg) trong
etanol (1mL), va hén hop dugc khudy & 80°C qua dém. Hon hop phan ting dugc tinh
ché bang sfc ky cdt silicagel dé tao ra hop chét néu & tiéu dé (15mg).
MS (m/z): 514 [M+H]"
Vi du 89: 2-Metoxyetyl (1-{[6-{[(1S)-1-xyclopropyletyl] amino}-2-(pyrazol.o[5, 1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Twong ty v6i phuong phép trong vi du 88, hop chét néu & tidu d& duge tong
hop bing cach st dung (1S)-l1-xyclopropyletanamin thay cho (1R)-1-
xyclopropyletanamin.
MS (/z): 514 [M+H]"
Vi du 90: 2-Metoxyetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[S5,1-

b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat
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Tuong ty v6i phuong phép trong vi du 88, hop chit néu & tiéu dé dugc tong
hop biang cach st dung (2R)-3,3-dimetylbutan-2-amin thay cho (IR)-1-
xyclopropyletanamin.

MS (m/z): 530 [M+H]"
Vi du 91: 2-Metoxyetyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Tuong tuy v6i phuong phép trong vi du 88, hop chit néu & tiéu dé duoc tdng
hop béng caich st dung (2S)-3,3-dimetylbutan-2-amin thay cho (1R)-1-
xyclopropyletanamin.

MS (m/z): 530 [M+H]"
Vi du 92: N-(1-{[6-{[(1R)-1 -Xyclopropylgtyl]amino}-2-(pyrazolo[5 ,1-b][1,3]thiazol-
7-yDpyrimidin-4-yl]carbonyl} piperidin-4-yl)-2-metoxyaxetamit

B6 sung DIPEA (60pL) va (1R)-1-xyclopropyletanamin (49mg) vao dung dich
ctiia N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-y])pyrimidin-4-
yl]carbonyl}piperidin-4-yl)-2-metoxyaxetamit thu duge trong vi du dbi chiéu 27
(50mg) trong 2-propanol (1mL), va hdn hop duogc khudy & 90°C trong 3 gi¢r. Dung
dich phan tng dugc c6 & diéu kién ap sudt giam, va phan con lai thu dugc dugce tinh
ché bang sic ky cot silicagel dé tao ra hop chit néu & tiéu d& (42mg).

MS (m/z): 484 [M+H]"
Vidu 93: N-(1-{[6-{[(2R)-3,3-Dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)-2-metoxyaxetamit

Tuong tu v&i phuong phap trong vi du 92, hop chit néu & tiéu dé& dugc tdng
hop bing cich st dung (2R)-3,3-dimetylbutan-2-amin thay cho (1R)-1-
xyclopropyletanamin.

MS (m/z): 500 [M+H]"
Vi du 94: {6-[(2,2-Dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}(4-hydroxypiperidin-1-yl)metanon

B& sung piperidin-4-ol (16mg), DIPEA (28uL) va HATU (62mg) vao dung
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dich cia axit 6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carboxylic thu dugc trong vi du dbi chiéu 49 (27mg) trong DMF
(0,5mL), va hdn hop dugc khudy & nhiét @6 trong phong qua dém. Sau d6, HATU
(15mg) dugc bd sung vao d6, va hdn hop dugce khudy & nhiét do trong phong trong 3
gidr. H3n hop phan tmg duge tinh ché bing séc ky cot silicagel dé tao ra hop chét néu &
tiéu dé (16mg).
MS (m/z): 415 [M+H]"
Vi du 95: Metyl [1-({6-[{] 1-(metoxymetyl)xyclopropyl]metyl } (metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl } carbonyl)piperidin-4-yl]carbamat
‘ Tuong ty v6i phuong phap trong bude 1 cia vi du 24, hop chéit néu & tieu d&
dwoc tdng hop bing cach st dung 1-(1-(metoxymetyl)xyclopropyl)-N-
metylmetanamin hydroclorua thu dwoc trong vi du d6i chiéu 13 thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 514 [M+H]"
Vi du 96: 2,2-Difloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat hydroclorua
Budc 1: Bidu ché 2,2-difloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Bb sung DIPEA (29pL) va (1R)-1-xyclopropyletanamin (14puL) vao dung dich
cua 2,2-difloetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dwoc trong vi du dbi chiéu 25 (20mg) trong
etanol (1mL), va hdn hop duoc khudy & 80°C qua dém. H8n hop phan tmg duoc tinh
ché bang séc ky cot silicagel dé tao ra hop chit néu & tidu dé (14mg).
MS (m/z): 520 [M+H]"
Budc 2: Diéu ché 2,2-difloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat
hydroclorua

B6 sung dung dich hydro clorua-etyl axetat 4M (0,47mL) vao dung dich ctia
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2,2-difloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong buéce 1 (490mg)
trong etyl axetat. Dung dich phén (g dugc ¢ & diéu kién 4p sudt giam, va phan con
lai thu duoc duoc rira béng dietyl ete détaora hop chit néu & tiéu dé (455mg).
MS (m/z): 520 [M-CI1]
Gi4 trj phan tich co ban (d6i v6i Cy3H,7F,N;058 - HC1 + 2,5 H,0)
Gié tri duge tinh toan (%) C: 45,96, H: 5,53, N: 16,31
Gié tri dugc phat hién (%) C: 46,19, H: 5,34, N: 16,08
Vi du 97: 2,2-Difloetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat hydroclorua
Twong tw v6i phuwong phap trong cac bude 1 va 2 cia vi du 96, hop chét néu &
tiéu d& duoc téng hop bing cach sir dung (2R)-3,3-dimetylbutan-2-amin thay cho
(1R)-1-xyclopropyletanamin.
MS (m/z): 536 [M-CI]
Gi4 trj phan tich co ban (d6i v6i Cy4H3,F,N,05S -HC1 + 1,1 H,0)
Gié tri dugc tinh toan (%) C: 48,70, H: 5,82, N: 16,56
Gid tri dugc phat hién (%) C: 48,50, H: 5,69, N: 16,49
Vi du 98: 2,2-Difloetyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat
Twong tu v6i phuong phép trong bude 1 ciia vi du 96, hop chét néu & tiéu dé
duoc tdbng hop bing cach st dung (1S)-1-xyclopropyletanamin thay cho (IR)-1-
xyclopropyletanamin.
MS (m/z): 520 [M+H]"
Vi du 99: 2,2-Difloetyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat
Twong tu v6i phwong phép trong bude 1 ctia vi du 96, hop chét néu & tidu dé
duoc tbng hop bang cach sit dung (25)-3,3-dimetylbutan-2-amin thay cho (1R)-1-

xyclopropyletanamin.
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MS (m/z): 536 [M+H]"
Vi du 100: tert-Butyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

B4 sung (2R)-3,3-dimetylbutan-2-amin (131mg) va DIPEA (0,3mL) vio dung
dich cia tert-butyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du ddi chiéu 17 (200mg) trong
1-butanol (1mL), va hdn hop dugc khudy & 80°C trong 4 gid. Dung dich phan tmg
duoc cd & didu kién ap suét giam, va phan con lai thu dugc duoc tinh ché bing sic ky
cot silicagel dé tao ra hop chit néu & tiéu dé (183mg).
MS (m/z): 528 [M+H]"
Vi du 101: 2-Metoxyetyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

B6 sung DIPEA (45pL) va tert-butylamin (23pL) vao dung dich cua 2-
metoxyetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du dbi chiéu 24 (20mg) trong
etanol (0,5mL), va hdn hop dugc khudy & 130°C trong 4 gid trong dng dugc bit kin.
Hbn hop phan tng duoc tinh ché bang sic ky cot silicagel dé tao ra hop chit néu & tidu
dé (2,4mg).
MS (m/z): 502 [M+H]"
Vi du 102: 2-(Dimetylamino)etyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Twong tu voi phuong phap trong vi du 40, hop chit néu & tiéu dé& dwoc tong
hop bing cach sir dung 2-(dimetylamino)etyl piperidin-4-ylcarbamat thu dugc trong vi
du dbi chiéu 52 thay cho etyl piperidin-4-ylcarbamat.
MS (m/z): 543 [M+H]"
Vi du 103: 2,2,2-Trifloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

B6 sung DIPEA (21pL) va (1R)-1-xyclopropyletanamin (10pL) vao dung dich
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cua 2,2,2-trifloetyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du déi chiéu 26 (15mg) trong
DMF (1mL), va hdn hop dugce khudy & 90°C trong 3 gid. Hén hop phan tmg dugc tinh
ché bang sic ky cdt silicagel dé tao ra hop chét néu & tiéu dé (5mg).
MS (m/z): 538 [M+H]"
Vidu 104: 2,2,2-Trifloetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat

Twong ty véi phwong phap trong vi du 103, hop chit néu & tidu d& duogc tong
hop bing cich s dung (2R)-3,3-dimetylbutan-2-amin thay cho (1R)-1-
xyclopropyletanamin.
MS (m/z): 554 [M+H]"
Vi du 105: N-(1-{[6-(Xyclopentyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-
4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

Tuong tw v6i phuong phép trong vi du 43, hop chét néu & tiéu dé duogc tong
hop bang céach sir dung xyclopentanol thay cho xyclopropylmetanol.
MS (m/z): 481 [M+H]"
Vi du 106: 2-Metoxy-N-(1-{[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit

Tuong tu véi phwong phap trong vi du 92, hop chét néu & tidu dé duoc tong
hop bang cach sir dung pentan-3-amin thay cho (1R)-1-xyclopropyletanamin.
MS (m/z): 486 [M+H]"
Vi du 107: N-(1-{[6-(2-Etylbutoxy)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit

Trong moi trudng agon, bd sung 2-etylbutan-1-ol (29uL) va N-(1-{[6-clo-2-
(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-
yl)xyclopropancarboxamit thu dugc trong vi du d6i chiéu 15 (20mg) theo trinh tur nay
vao huyén phi cia natri hydrua 60% (4mg) trong THF (1,0mL), va hdn hop duoc

khudy & nhiét d6 trong phong qua dém. Vao hdn hop phan tng duoc bd sung nudc,
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dung dich dugc chiét bing etyl axetat, va 16p hitu co duge rira bing dung dich nudc
natri bicarbonat bdo hoa, dugc 1am kho trén magie sulfat khan, va dugc ¢6 & diéu kién
ap sudt giam. Phan con lai thu duogc dugce tinh ché bing sic ky cot silicagel dé tao ra
hop chét néu & tiéu dé (16mg).
MS (m/z): 496 [M+H]"
Vi du 108: Metyl (1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Trong mdi trudng agon, bd sung pentan-3-ol (29puL) va metyl (1-{[6-clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat thu
dugc trong vi du d6i chiéu 14 (20mg) theo trinh tw ndy vao huyén phu cia natri hydrua
60% (4mg) trong THF (1mL), va hdn hop dugc khudy & nhiét d trong phong trong 3
gid. Natri hydrua bd sung 60% (4mg) dwgc bd sung vao do, va hdn hop duge khudy
thém nita & nhiét d6 trong phong qua dém. Bb sung nuéc vao hdn hop phéan Ung, va
dung dich duge chiét bing etyl axetat. L6p hitu co duge rira bang dung dich nudc natri
bicarbonat bdo hoa, dugc lam khd trén magie sulfat khan, va dugc c6 & didu kién ap
sudt giam. Phan con lai thu dugce dugc tinh ché bang sic ky cot silicagel dé tao ra hop
chét néu & tiéu dé (15mg).
MS (m/z): 473 [M+H]"
Vi du 109: Metyl (1-{[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong ty v6i phuong phép trong budc 1 cia vi du 24, hop chét néu & tiéu dé
dugc téng hop bang cach sir dung pentan-3-amin thay cho (2R)-3-metylbutan-2-amin.
MS (m/z): 472 [M+H]"
Vi du 110: N-[1-({6-[(2-Etylbutyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit

Twong tu v6i phuong phap trong vi du 16, hop chit néu & tiéu @ duoc tong
hop bang céach sir dung 2-etylbutan-1-amin thay cho (2R)-3,3-dimetylbutan-2-amin.
MS (m/z): 496 [M+H]"
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Vidu 111: N-(1-{[6-(Pentan-3-yloxy)-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-
4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

Tuong tw véi phuong phép trong vi du 107, hop chét néu & tidu dé dwoc tong
hop bang céch sir dung pentan-3-ol thay cho 2-etylbutan-1-ol.
MS (m/z): 483 [M+H]"
Vi du 112: Metyl [1-({6-[metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat

Tuong ty v6i phuong phép trong bude 1 cta vi du 24, hop chit néu & tiéu dé
duoc tdng hop bing cach st dung N-metylpentan-3-amin hydroclorua thay cho (2R)-
3-metylbutan-2-amin.
MS (m/z): 486 [M+H]"
Vidu 113: Metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl](metyl)amino }-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Tuong tw v6i phurong phap trong vi du 24, hop chit néu & tiéu d&& duoc tong
hop bang cach st dung (2R)-N,3,3-trimetylbutan-2-amin hydroclorua thu dugc trong
vi dy dbi chiéu 12 thay cho (2R)-3-metylbutan-2-amin.
MS (m/z): 500 [M+H]"
Vi du 114: N-(1-{[6-(2-Etylbutoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)propanamit

Trong mdi trudng agon, vao huyén phi ciia natri hydrua 60% (8,0mg) trong
THF (1,0mL) dugc bd sung 2-etylbutan-1-o0l (49mg) & diéu kién 1am mat bing bang d4,
va hdn hop dugc khudy & nhiét do trong phong trong 5 phat. Sau d6, N-(1-{[6-clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)propanamit
thu duoc trong vi du dbi chibu 31 (40mg) dugc bd sung vao do, va hdn hop dugc
khudy & nhiét d6 trong phong qua dém. Vao hén hop phan tng dugc bd sung nuée, va
dung dich dugc tich bing etyl axetat. L6p hitu co dwoc rira bing dung dich nuéc natri
bicarbonat bdo hoa, dugc 1am kho trén magie sulfat khan, va dugc ¢o & diéu kién &p

sudt giam. Phan con lai thu duoc duoc tinh ché bang sic ky cot silicagel dé tao ra hop
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chit néu ¢ tiéu dé (33mg).
MS (m/z): 485 [M+H]"
Vidu 115: N-(1-{[6-{[(2R)-3,3-Dimetylbutan-2-yl](metyl)amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)propanamit

B6 sung DIPEA (50uL) va (2R)-N,3,3-trimetylbutan-2-amin hydroclorua thu
dwoc trong vi du dbi chiéu 12 (14mg) vao dung dich cia N-(1-{[6-clo-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)propanamit thu dugc trong
vi du ddi chiéu 31 (20mg) trong 1-butanol (ImL), va hdn hop dugc khudy & 80°C
trong 7 gid. Hon hop phan tmg duge tinh ché bing sic ky cot silicagel dé tao ra hop
chit néu & tidu dé (9mg).
MS (m/z): 498 [M+H]"
Vidu 116: N-[1-({6-[Metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit

Tuong tu véi phuong phép trong vi du 115, hop chit néu & tiéu dé dugc tong
hop bing cach sitr dung N-metylpentan-3-amin hydroclorua thay cho (2R)-N,3,3-
trimetylbutan-2-amin hydroclorua.
MS (m/z): 484 [M+H]"
Vidu 117: 1-({6-[(4-Hydroxypiperidin-1-yl)carbonyl]-2-(pyrazolo[5,1-b][ 1,3 Jthiazol-
7-y)pyrimidin-4-yl }amino)xyclopropancarbonitril hydroclorua

B6 sung DIPEA (12pL) va 1-amino-xyclopropancarbonitril hydroclorua (65mg)
vao dung dich cua [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1](4-
hydroxypiperidin-1-yl)metanon thu dugc trong vi du dbi chiéu 29 (20mg) trong etanol
(0,2mL), va hén hogp dugc cho phan tmg trong thiét bi phan tmg vi séng & 130°C trong
1 gid. H3n hop phan tng duge tinh ché bing sic ky cot silicagel dé tao ra chét rin
(16mg). Bb sung dung dich hydro clorua-etyl axetat 4M (16uL) vao dung dich cua
chit ran thu dugc (16mg) trong etyl axetat (0,5mL), va dung méi dugc chung cét ra &
diéu kién 4p suét giam. Phan con lai dugc tin nhd véi etyl axetat va hexan, va bot

dugce thu gom trén bd loc, va duge lam kho détaora hop chét néu & tiéu dé (12mg).
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MS (m/z): 410 [M-C1]*
Vi du 118: [6-{[(2R)-3,3-Dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-y1]{4-[(3-flopyridin-2-yl)amino]piperidin-1-yl }metanon

B6 sung DIPEA (15uL) va (2R)-3,3-dimetylbutan-2-amin (7mg) vao dung dich
cua [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1]{4-[(3-flopyridin-2-
yl)amino]piperidin-1-yl}metanon thu dugc trong vi du ddi chiéu 32 (10mg) trong 1-
butanol (ImL), va hdn hop dugc khudy & 80°C trong 5 gid. Dung dich phan tmg duoc
¢ & diéu kién 4p sudt giam, va phén con lai thu duoc duge tinh ché bing sic ky cot
silicagel dé tao ra hop chit néu & tiéu dé (11mg).
MS (m/z): 523 [M+H]"
Vi du 119: N-[1-({6-[(2-Metoxy-2-metylpropyl)amino]-2-(pyrazolo[S5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit

Twong tw véi phuong phap trong vi du 115, hop chit néu & tidu dé dugc tong
hop bing cach st dung 2-metoxy-2-metylpropan-1-amin thay cho (2R)-N,3,3-
trimetylbutan-2-amin hydroclorua.
MS (m/z): 486 [M+H]"
Vi du 120: (4-Hydroxypiperidin-1-yl){6-[metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-yl} metanon hydroclorua

Twong tw véi phuong phap trong vi du 117, hop chét néu & tidu dé dugc tong
hop bing cach st dung N-metylpentan-3-amin hydroclorua thay cho I1-amino-
xyclopropancarbonitril hydroclorua.
MS (m/z): 429 [M-CI]"
Vi du 121: N-(1-{[6-{[(2R)-3-Metylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][ 1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)propanamit

Twong tu véi phuong phap trong vi du 115, hop chit néu & tiéu d& duoc tong
hop bang cach str dung (2R)-3-metylbutan-2-amin thay cho (2R)-N,3,3-trimetylbutan-
2-amin hydroclorua.

MS (m/z): 470 [M+H]"
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Vi du 122: N-(1-{[6-{[(2R)-3-Metylbutan-2-yl]Jamino }-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

Twong ty v6éi phuong phép trong vi du 16, hop chit néu & tiéu dé duoc tong
hop bing cach st dung (2R)-3-metylbutan-2-amin thay cho (2R)-3,3-dimetylbutan-2-
amin.
MS (m/z): 482 [M+H]"
Vi du 123: N-(1-{[6-{[(2S)-3-Metylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yDpyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit

Tuwong ty véi phuong phap trong vi du 16, hop chét néu & tiéu dé duoc tong
hop bang cach sir dung (2S)-3-metylbutan-2-amin thay cho (2R)-3,3-dimetylbutan-2-
amin.
MS (m/z): 482 [M+H]"
Vi du 124: N-(1-{[6-(Pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

Twong ty v6i phuong phép trong vi du 16, hop chat néu & tiéu dé dugc tong
hop bang cach st dung pentan-3-amin thay cho (2R)-3,3-dimetylbutan-2-amin.
MS (m/z): 482 [M+H]"
Vi du 125: Metyl [1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat hydroclorua

Twong tw v6i phuong phap trong vi du 24 cac bude 1 va 2, hop chét néu & tiu
@ duoc tdng hop bing cch st dung (2S)-butan-2-amin thay cho (2R)-3-metylbutan-
2-amin.
MS (m/z): 458 [M-CI]"
Gi4 tri phan tich co ban (d6i v6i CyH,,N705S - HCI)
Gia tri dugc tinh todn (%) C: 51,06, H: 5,71, N: 19,85
Gia tri dugce phat hién (%) C: 51,00, H: 5,73, N: 19,74
Do quay cuc riéng [a]p>=2.2 (¢=2.00,DMSO)
Vi du 126: Metyl [1-({6-[(2R)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat

Twong tw véi phuong phap trong budc 1 clia vi du 24, hop chét néu & tidu dé
dugc téng hop bang cach sir dung (2R)-butan-2-amin thay cho (2R)-3-metylbutan-2-
amin.
MS (m/z): 458 [M-H]"
Vi du 127: Metyl [1-({6-[(2R)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat hydroclorua

Twong ty v6i phuong phép trong bude 2 clia vi du 24, hop chét néu & tidu dé

dugc téng hop bang cach sitr dung metyl [1-({6-[(2R)-butan-2-ylamino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl } carbonyl)piperidin-4-yljcarbamat thu
duoc trong vi du 126 thay cho metyl (1-{[6-{[(2R)-3-metylbutan-2-yl]lamino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]jcarbonyl} piperidin-4-yl)carbamat.
MS (m/z): 458 [M-CI]*
Gi4 tri phén tich co ban (d6i véi Cy;HpN,05S-HCI + 0,7 H,0)
Gia tri dugc tinh toan (%) C: 49,79, H: 5,85, N: 19,35
Gi4 tri dugce phét hién (%) C: 49,73, H: 5,75, N: 19,44
D6 quay cuc riéng [o]p7= -1,8 (¢=2,00, DMSO)
Vi du 128: N-[1-({6-[(1-Metylxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl}propanamit

Twong tw v6i phuong phap trong vi du 115, hop chit néu & tiéu dé dugc tong
hop bing cach st dung 1-metylxyclopropanamin hydroclorua (ma dugc diéu ché
tuong t voi phuong phap duge md ta, ching han, trong tai liéu Chemische Berichte,
1986, 119, 3672-3693) thay cho (2R)-N,3,3-trimetylbutan-2-amin hydroclorua.
MS (m/z): 454 [M+H]"
Vi du 129: [6-{[(2R)-3,3-Dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]{4-[(5-flopyridin-2-yl)amino]piperidin- 1-yl}metanon

Twong ty véi phuong phép trong vi du 118, hop chét néu & tidu dé dugc tong

hop bang cach sit dung [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1]{4-
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[(5-flopyridin-2-yl)amino]piperidin-1-yl}metanon thu dugc trong vi du d6i chiéu 34
thay cho [6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-y1]{4-[(3-flopyridin-
2-yl)amino]piperidin-1-yl}metanon.
MS (m/z): 523 [M+H]"
Vi du 130: 2-Metyl-N-[1-({6-[(2-metylbutan-2-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit

B6 sung DIPEA (50pL) va 2-metylbutan-2-amin (25mg) vao dung dich ctia N-
(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-
yl)-2-metylpropanamit thu dwgc trong vi du dbi chiéu 16 (25mg) trong DMF (1mL),
va hdn hop duge khudy & 120°C trong 1 gid. Sau d6, 2-metylbutan-2-amin bd sung
(25mg) dugc bd sung vao d6, va hdn hop dwoc khudy ¢ 120°C trong 1 gid. B6 sung
nu6e vao dung dich phan tmg, va hdn hop duge chiét bing etyl axetat. Lép hitu co
dwgc rira bing dung dich nuéc natri bicarbonat bdo hoa, dugc lam khd trén magie
sulfat khan, va dwoc c6 & didu kién 4p sudt giam. HOn hop phan @ng dugc tinh ché
bing sic ky cot silicagel dé tao ra hop chit néu & tidu dé (12mg).
MS (m/z): 484 [M+H]"
Vi du 131: N-[1-({6-[(2S)-Butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit

Tuong tu v6i phuong phap trong vi du 115, hop chét néu & tidu dé duge tdng
hop bing cach st dung (2S)-butan-2-amin thay cho (2R)-N,3,3-trimetylbutan-2-amin
hydroclorua.
MS (m/z): 456 [M+H]"
Vi du 132: Metyl [1-({6-[tert-butyl(metyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat hydroclorua

B& sung DIPEA (103pL) va N,2-dimetylpropan-2-amin (31mg) vao dung dich
ctia metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du déi chiéu 14 (50mg) trong

NMP (0,1mL), va hdn hop dugc khudy & 150°C trong 2 gidr trong dng dugrc bit kin.
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Hbn hop phén g duge tinh ché bang sic ky cot silicagel dé tao ra chét rin (20mg).
B4 sung dung dich hydro clorua-etyl axetat 4M (15pL) vao dung dich cta chét rin thu
duge (20mg) trong etyl axetat (2mL). Hon hop phan tmg dugc cd & didu kién 4p suit
giam d& tao ra hop chét néu & tiéu dé (18mg).
MS (m/z): 472 [M-CI]"
Vi du 133: {6-[tert-Butyl(etyl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl}(4-hydroxypiperidin-1-yl)metanon
Budc 1: Diéu ché (4-{[tert-butyl(dimetyl)silylJoxy}piperidin-1-y1){6-[tert-
butyl(etyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl }metanon

B4 sung DIPEA (706pL) va tert-butylamin (333pL) vao dung dich cia (4-
{[tert-butyl(dimetyl)silyl]oxy} piperidin-1-yl)[6-clo-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-ylJmetanon thu dugc trong vi du dbi chiéu 30 (150mg) trong etanol
(1mL), va hdn hop duoc khudy trong thiét bi phan tng vi séng & 150°C trong 1 gid.
Tert-butylamin bd sung (333uL) duoc bd sung vao d6, va hdn hop dugc khudy thém
trong thiét bi phan mg vi séng & 150°C trong mot gid nita. Hdn hop phan tmg duoc
tinh ché bing sic ky cot silicagel dé tao ra chét rin (111mg). B6 sung natri hydrua
60% (12mg) vao dung dich ciia chit rin thu dugc (30mg) trong DMF (0,6mL) & didu
kién 1am mat bang bang d4, va hén hop duoc khudy & nhiét d6 trong phong trong 15
phit. BS sung iodoetan (28uL) vao hdn hop, va hdn hop dwoc khudy & nhiét do trong
phong qua dém. Bb sung nudc vao dung dich phan Gmg, va hdn hgp dugc chiét bing
etyl axetat. Lop hitu co dugce rira bing nude mudi bdo hoa, duge 1am khd trén magie
sulfat khan, va dugc c¢6 & didu kién ap suét giam. Phén con lai thu duge duge tinh ché
bing séc ky cot silicagel dé tao ra hop chit néu & tiéu dé (28mg).
'H-NMR (CDCls) &: 0,06 (3H, s), 0,08 (3H, s), 0,90 (9H, s), 1,22-1,26 (4H, m), 1,57-
1,63 (1H, m), 1,68 (9H, s), 1,82-1,90 (2H, m), 3,51-3,59 (1H, m), 3,63 (2H, q), 3,72-
3,90 (3H, m), 4,01-4,09 (1H, m), 6,55 (1H, s), 6,97 (1H, s), 7,82 (1H, s), 8,41 (1H, s)
Budc 2: Diéu ché {6-[tert-butyl(etyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-

yl)pyrimidin-4-y1}(4-hydroxypiperidin-1-yl)metanon

-119-



27972

B4 sung tetrabutylamoni florua 1M (dung dich THF, 152uL) vao dung dich cua
(4-{[tert-butyl(dimetyl)silyl]oxy} piperidin-1-yl){6-[tert-butyl(etyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl}metanon thu dugc trong budce 1
(28mg) trong THF (0,5mL), va hdn hop dugc khudy & nhiét d6 trong phong qua dém.
B6 sung nuée vao dung dich phan ting, va 16p nudc dugce chiét bing etyl axetat. Lép
hitu co dugc rira b%mg nude mudi bdo hoa, duge 1am khd trén magie sulfat khan, va
duge cd & diéu kién 4p suét giam. Phén con lai thu dugc dugc tinh ché bang séc ky cot
silicagel dé tao ra hop chét néu & tiéu dé (20mg).

MS (m/z): 429 [M+H]"
Vi du 134: Xyclopropyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

B& sung DIPEA (19uL) va (1S)-1-xyclopropyletanamin (7mg) vao dung dich
cua xyclopropyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu duoc trong vi du ddi chiéu 21 (25mg) trong
DMEF (1mL), va hén hop duge khudy & 100°C trong 1 gid. Dung dich phan g duoc
pha lodng vdi etyl axetat, duoc tach bing cach bd sung dung dich nudc natri
bicarbonat bdo hoa, 16p nudc duoc chiét thém bang etyl axetat, va 16p hitu co két hop
duoc 1am kho trén magie sulfat khan, va duoc c6 & diéu kién 4p suit giam. Phén con
lai thu duge dugc tinh ché bing sic ky cot silicagel dé tao ra hop chit néu ¢ tiéu dé
(23mg).

MS (m/z): 496 [M+H]"
Vi du 135: Xyclopropyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

Tuong tu véi phuong phép trong vi du 134, hop chét néu & tiéu dé duoc tong
hop bang cach sir dung tert-butylamin thay cho (1S)-1-xyclopropyletanamin.

MS (m/z): 484 [M+H]"
Vi du 136: 2,2-Diflo-N-(1-{[6-{[(2R)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-

b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit
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B& sung DIPEA (47pL) va (2R)-3-metylbutan-2-amin (18mg) vao dung dich
cua N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-y1)-2,2-difloaxetamit thu dugc trong vi du dbi chiéu 28
(30mg) trong 2-propanol (2mL), va hdn hgp duge khudy & 80°C trong 3 gid. Dung
dich phéan tng duoc cb & diéu kién ap sudt giam, va phén con lai thu dugc duge tinh
ché bang séc ky cot silicagel dé tao ra hop chét néu & tiéu dé (32mg).
MS (m/z): 492 [M+H]"
Vi du 137: 3-[1-({6-[(2,2-Dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl}-1,1-dimetylure

B sung DIPEA (32pL) va 2,2-dimetylpropan-1-amin (12mg) vao dung dich
cua 3-(1-{[6-clo-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-y1)-1,1-dimetylure thu dwoc trong vi du déi chiéu 33 (20mg)
trong DMF (1mL), va hdn hop dugc khudy & 60°C trong 4 gid. Hn hop phan ting
duogc ¢d & didu kién 4p suit giam, va phan con lai thu duge duge tinh ché bang séc ky
cot silicagel dé tao ra hop chét néu & tiéu dé (21mg).
MS (m/z): 485 [M+H]"
Vi du 138: 3-(1-{[6-{[(1R)-1-Xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-
7-yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)-1,1-dimetylure

Twong tw v6i phuong phap trong vi du 137, hop chit néu & ticu dé duge tong
hop bang céch sir dung (1R)-1-xyclopropyletanamin thay cho 2,2-dimetylpropan-1-
amin.
MS (m/z): 483 [M+H]"
Vi du 139: Propan-2-yl [1-({6-[(3-metyloxetan-3-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat

Tuong tu voi phuong phéap trong vi du 29, hop chit néu ¢ tiéu @& dugc tong
hop bing cich st dung 3-metyloxetan-3-amin hydroclorua thay cho (2R)-3,3-
dimetylbutan-2-amin.

MS (m/z): 500 [M+H]"
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Vi du 140: Metyl [1-({6-[(dixyclopropylmetyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat

Tuong tu v6i phuong phép trong budc 1 ciia vi du 24, hop chit néu & tidu dé
dugc tdng hop bing cach st dung dixyclopropylmetanamin thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 496 [M+H]"
Vi du 141: Metyl (1-{[6-phenoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat

B6 sung natri hydrua 60% (6mg) vao dung dich ctia phenol (34mg) trong THF
(3mL) & diéu kién 1am méat bing bang d4, va hdn hop duoc khudy trong 5 phiit. Sau do,
metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du dbi chiéu 14 (30mg) duoc
b sung vao d6 va hdn hop dugc khudy & 70°C qua dém. B6 sung nuée vao dung dich
phan tmg, va hdn hop duoc chiét bing etyl axetat. Lép hitu co duge rira bing nude
mubi bdo hoa, duge 1am kho trén magie sulfat khan, va duogc c¢b & didu kién ap suét
giam. Phén con lai thu duoc duoc tinh ché bing séc ky cot silicagel dé tao ra hop chit
néu & tidu dé (19mg).
MS (m/z): 479 [M+H]"
Vi du 142: tert-Butyl 4-{[6-({4-[(metoxycarbonyl)amino]piperidin-1-yl}carbonyl)-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-ylJamino} piperidin-1-carboxylat

B sung DIPEA (144pL) va tert-butyl 4-aminopiperidin-1-carboxylat (143mg)
vao dung dich ctia metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du ddi chiéu 14 (100mg) trong
2-propanol (2,0mL), va hdn hop duge cho phan tng trong thiét bi phan tng vi séng &
150°C trong 1 gio. H8n hop phan tng dugc tinh ché bang sic ky cot silicagel dé tao ra
hop chét néu & tiéu dé (105mg).
MS (m/z): 585 [M+H]"
Vi du 143: Metyl (1-{[6-(piperidin-4-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7- |
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yDpyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat dihydroclorua

B sung dung dich hydro clorua-metanol 2M vao dung dich cua tert-butyl 4-
{[6-({4-[(metoxycarbonyl)amino]piperidin-1-yl}carbonyl)-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-ylJamino }piperidin-1-carboxylat thu dugc trong vi du
142 (98mg), va hdn hop duge khudy & nhiét d6 trong phong qua dém. Dung dich phan
ting dugc cd & didu kién 4p suét giam, phan con lai thu duge duge tan nhé voi etyl
axetat, va bot dugc thu gom trén bg loc, va dugc lam kho détaora hop chét néu & tidu
dé (91mg).
MS (m/z): 485[M-2CI-H]"
Vi du 144: Metyl [1-({6-[(1 -xyanoxyclopropyl)amino]-2-(pyrazolo[5, 1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat

Tuong tu v6i phuong phép trong vi du 142, hop chit néu & tiéu dé duogc tdng
hop bing cach sir dung 1-aminoxyclopropancarbonitril hydroclorua thay cho tert-butyl
4-aminopiperidin-1-carboxylat.
MS (m/z): 467 [M+H]"
Vi du 145: Metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-5-metoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Trong moi trudng agon, bd sung TEA (19uL) va (1S)- 1-xyclopropyletanamin
(6mg) vao dung dich ctia metyl (1-{[6-clo-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat thu duge trong vi du dbi chiéu 35
(15mg) trong 2-propanol (1mL), va hdn hgp dugc khudy & 100°C qua dém. Dung dich
phan tmg duogc cd & diéu kién ap suét giam, va phin con lai thu dugc duge tinh ché
bang sic ky cot silicagel d& tao ra hop chét néu & tiéu d& (16mg).
MS (m/z): 500 [M+H]"
Vi du 146: Metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-5-metoxy-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Twong tw véi phuong phép trong vi du 145, hop chit néu & tiéu d&& duoc tng

hop bing cich st dung (2R)-3,3-dimetylbutan-2-amin thay cho (1S)-1-
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xyclopropyletanamin.
MS (m/z): 516 [M+H]"
Vi du 147: tert-Butyl (3S)-3-{[6-({4-[(metoxycarbonyl)amino]piperidin-1-
yl}carbonyl)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-ylJamino } pyrolidin-1-
carboxylat

Tuong tw v6i phuong phap trong vi du 142, hop chét néu & tidu dé duoc tdng
hop bing céach sir dung tert-butyl axit (S)-3-aminopyrolidin-1-carboxylic thay cho tert-
butyl 4-aminopiperidin-1-carboxylat.
MS (m/z): 571 [M+H]"
Vi dy 148: tert-Butyl (3R)-3-{[6-({4-[(metoxycarbonyl)amino]piperidin-1-
yl}carbonyl)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]Jamino } pyrolidin-1-
carboxylat

Tuong tw véi phuong phép trong vi du 142, hop chit néu & tiéu dé duogc tong
hop bang cach sir dung tert-butyl axit (R)-3-aminopyrolidin-1-carboxylic thay cho tert-
butyl 4-aminopiperidin-1-carboxylat.
MS (m/z): 571 [M+H]"
Vi du 149: Metyl [1-({2-(pyrazolo[5,1-b][1,3]thiazol-7-y1)-6-[ (3S)-pyrolidin-3-
ylamino]pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat dihydroclorua

Tuong tu v6i phuong phép trong vi du 143, hop chét néu & tidu dé dugc tong
hop bang cach str dung tert-butyl (3 S)-3-{[6-({4-[(metoxycarbonyl)amino]piperidin-1-
yl}carbonyl)-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-ylJamino } pyrolidin-1-
carboxylat thu dugc trong vi du 147.
MS (m/z): 471[M-2CI-HJ"
Vidu 150: Metyl [1-({2-(pyrazolo[5,1-b][1,3]thiazol-7-y1)-6-[ (3R)-pyrolidin-3-
ylamino]pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat dihydroclorua

Twong tu v6i phuong phép trong vi du 143, hop chét néu & tiéu dé duoc tdng
hop bang céch sir dung tert-butyl (3R)-3-{[6-({4-[(metoxycarbonyl)amino]piperidin-1-
yl}carbonyl)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-ylJamino } pyrolidin-1-
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carboxylat thu dugc trong vi du 148.
MS (m/z): 471[M-2CI-H]
Vi du 151: Metyl (1-{[6-{[(3R)-1-metylpyrolidin-3-yl]amino}-2-(pyrazolo[5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat

B6 sung phirc chét 2-picolin boran (40mg), dung dich nu6c formaldehyt 37%
(30uL) va axit axetic (20uL) vao dung dich cua metyl [1-({2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)-6-[(3R)-pyrolidin-3-ylamino]pyrimidin-4-yl}carbonyl)piperidin-4-
yl]carbamat dihydroclorua thu dugc trong vi du 150 (20mg) trong metanol (0,2mL), va
hén hop duge khudy & nhiét do trong phong qua dém. Hon hop phan tng duge tinh
ché bing sic ky cot silicagel dé tao ra hop chét néu & tiéu d& (7mg).
MS (m/z): 485 [M+H]"
Vi du 152: Metyl (1-{[6-{[(3R)-1-axetylpyrolidin-3-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

B4 sung trietylamin (51pL) va axetyl clorua (26uL) vao dung dich ciia metyl
[1-({2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)-6-[(3R)-pyrolidin-3-ylamino]pyrimidin-4-
yl}carbonyl)piperidin-4-yl]carbamat dihydroclorua thu dugc trong vi du 150 (20mg)
trong THF (0,5mL) & diéu kién lam mat bing bang d4, va hdn hop dugc khudy & nhiét
@9 trong phong trong 3 gid. Hén hop phan ting duoc tinh ché bang séc ky cot silicagel
dé tao ra hop chit néu & tiéu dé (8mg).
MS (m/z): 513 [M+H]"
Vidu 153: Metyl [1-({6-[(2S)-butan-2-ylamino]-5-metoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat

Tuong tu v6i phuong phép trong vi du 145, hop chit néu & tiéu dé duoc tong
hop bing cach sir dung (2S)-butan-2-amin thay cho (1S)-1-xyclopropyletanamin.
MS (m/z): 488 [M+H]"
Vi du 154: Metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat

Trong mdi truedong agon, metyl (1-{[6-clo-5-etoxy-2-(pyrazolo[5,1-
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b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat thu dwgc trong vi
du d6i chiéu 36 (10mg) trong 2-propanol (1mL) dugc bd sung TEA (12uL) va (18)-1-
xyclopropyletanamin (4mg), va hdn hop dugc khudy & 100°C qua dém. Dung dich
phan tng duogc c¢b & diéu kién ap sut giam, va phin con lai thu duge dugc tinh ché
bing sic ky cot silicagel dé tao ra hop chét néu & tidu dé (Smg).
MS (m/z): 514 [M+H]"
Vi du 155: Metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-5-etoxy-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

Tuong tu v6i phuong phép trong vi du 154, hop chit néu & tiéu dé duge téng
hop bing cach sit dung (2R)-3,3-dimetylbutan-2-amin thay cho (1S)-1-
xyclopropyletanamin.
MS (m/z): 530 [M+H]"
Vi du 156: Metyl (1-{[2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)-6-(pyridin-3-
yloxy)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat

B4 sung natri hydrua 60% (9,0mg) vao dung dich ciia pyridin-3-ol (34mg)
trong DMF (1,5mL) & diéu kién 1am mat bing bang d4, va hdn hop dugc khudy trong
5 phut. Sau d6, metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-y])pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat thu dugc trong vi du d6i chiéu 14 (30mg) dugc
bd sung vio @6, va hdn hop duge khudy & nhiét dd trong phong trong 30 phut. Hon
hop phan tmg dugce tinh ché bang sic ky cot silicagel dé tao ra hop chit néu & tidu dé
(23mg).
MS (m/z): 480 [M+H]"
Vi du 157: N-(1-{[6-(2-etylpiperidin-1-yl)-2-(pyrazolo[ 5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit

B& sung DIPEA (151pL) va 2-etylpiperidin (79mg) vao dung dich ctia N-(1-{[6-
clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-
yl)xyclopropancarboxamit thu duoc trong vi du d6i chiéu 15 (15mg) trong 1-butanol

(1mL), va hdn hop duge cho phan ng trong thiét bi phan tng vi séng & 170°C trong 1
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gi®. H3n hop phan tng dugc tinh ché bang sic ky cot silicagel dé tao ra hop chit néu &
tiéu d& (18mg).
MS (m/z): 508 [M+H]"
Vi du 158: Metyl (1-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)-6-[(2,2,2-
trifloetyl)amino]pyrimidin-4-carbonylpiperidin-4-yl)carbamat
Tuong ty v6i phuong phép trong bude 1 ctia vi du 24, hop chét néu & tidu dé

duogc tdng hop bing cach st dung 2,2,2-trifloetan-1-amin thay cho (2R)-3-metylbutan-
2-amin.
MS (m/z): 484 [M+H]"
Viduy 159: N-1-[2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)-6-[ (thiophen-2-
yl)metylJaminopyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit

Tuong tu v6i phuong phép trong vi du 16, hop chét néu & tiéu d& duoc téng
hop bing cach st dung thiophen-2-ylmetanamin thay cho (2R)-3,3-dimetylbutan-2-
amin.
MS (m/z): 508 [M+H]"
Vi du 160: N-1-[6-[(furan-2-yl)metylJamino-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit

Tuong ty v6éi phuong phép trong vi du 16, hop chit néu & tidu dé duoc tong
hop bing céach str dung furan-2-ylmetanamin thay cho (2R)-3,3-dimetylbutan-2-amin.
MS (m/z): 492 [M+H]"
Vidu 161: Metyl 1-[6-[(1R)-1-xyclohexyletylJamino-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Tuong ty véi phuong phép trong bude 1 clia vi du 24, hop chit néu & tidu dé
duge tdng hop bing cach s dung (1R)-1-xyclohexyletan-1-amin thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 512 [M+H]"
Vi du 162: Metyl 1-[2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)-6-[1-(pyridin-4-

yl)etyl]Jaminopyrimidin-4-carbonyl]piperidin-4-ylcarbamat
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Tuong tu véi phuong phép trong bude 1 cia vi du 24, hop chit néu & tiéu dé
dugc tong hop bang cich st dung 1-(pyridin-4-yl)etan-1-amin thay cho (2R)-3-
metylbutan-2-amin.

MS (m/z): 507 [M+H]"
Vi du 163: Metyl (1-6-[(2-xyclopropyletyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carbonylpiperidin-4-yl)carbamat

Twong tw v&i phuong phép trong bude 1 cia vi du 24, hop chit néu & tiéu dé
duoc tng hop bang cach sir dung 2-xyclopropyletanamin thay cho (2R)-3-metylbutan-
2-amin.

MS (m/z): 470 [M+H]"
Vi du 164: Tert-butyl 3-([6-4-[(metoxycarbonyl)amino]piperidin-1-carbonyl-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-ylJoxymetyl)azetidin-1-carboxylat

Tuong ty v6i phuong phap trong vi du 64, hop chét néu & tidu dé dugc tong
hop bang cach st dung Tert-butyl 3-(hydroxymetyl)azetidine-1-carboxylat thay cho
3,3-dimetylbutan-2-ol.

MS (m/z): 572 [M+H]"
Vi du 165: N-1-[6-[(1S)-1-xyclopropyletyl]Jamino-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yD)pyrimidin-4-carbonyl]piperidin-4-yl xyclobutanecarboxamit

Tuong ty véi phuwong phép trong bude 3 cia vi du 30, hop chét néu & tidu dé
dugc tong hop bing cach sir dung xyclobutancarbonyl clorua thay cho benzoyl clorua.
MS (m/z): 494 [M+H]"

Vi du 166: N-1-[6-[(1S)-1-xyclopropyletylJamino-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclopentancarboxamit

Tuong tir v6i phwong phap trong bude 3 caa vi du 30, hop chit néu & tidu dé
dugc téng hop bing cach sir dung xyclopentanecarbonyl clorua thay cho benzoyl
clorua.

MS (m/z): 508 [M+H]"
Vi du 167: N-1-[6-[(1S)-1-xyclopropyletyl|Jamino-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclohexancarboxamit

Twong tu voi phuong phap trong bude 3 cia vi du 30, hop chit néu & tiéu @&
dwoc tdng hop bang cach sir dung xyclohexancarbonyl clorua thay cho benzoyl clorua.
MS (m/z): 522 [M+H]"
Vi du 168: N-(1-6-[(trans-4-hydroxyxyclohexyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonylpiperidin-4-yl)xyclopropancarboxamit

Tuong ty vGi phuong phép trong vi du 16, hop chit néu & tiéu dé& dugc tong
hop biang cach sir dung trans-4-aminoxyclohexan-1-ol thay cho (2R)-3,3-
dimetylbutan-2-amin.
MS (m/z): 510 [M+H]"
Vi du 169: N-1-[6-[(1R)-1-xyclohexyletylJamino-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit

Tuong ty v6i phuong phép trong vi du 16, hop chit néu & tiéu d& dugc tong
hop bing cach st dung (1R)-1-xyclohexyletan-1-amin thay cho (2R)-3,3-
dimetylbutan-2-amin.
MS (m/z): 522 [M+H]"
Vi du 170: N-1-[2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)-6-[ 1-(pyridin-4-
yl)etyllaminopyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit

Tuwong tu véi phuwong phap trong vi du 16, hop chit néu & tiéu dé duoc tng
hop bang céch sir dung 1-(4-pyridyl)etanamin thay cho (2R)-3,3-dimetylbutan-2-amin.
MS (m/z): 517 [M+H]"
Vi du 171: Tert-butyl 4-[6-4-[(xyclopropancarbonyl)amino]piperidin-1-carbonyl-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-ylJaminopiperidin-1-carboxylat

Tuong ty véi phuong phép trong vi du 16, hop chit néu & tiéu dé duogc tong
hop bang céach sir dung tert-butyl 4-aminopiperidin-1-carboxylat thay cho (2R)-3,3-
dimetylbutan-2-amin.
MS (m/z): 595 [M+H]"
Vi du 172: N-(1-6-[(oxan-4-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-
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4-carbonylpiperidin-4-yl)xyclopropancarboxamit

Tuong ty v6i phuong phap trong vi du 16, hop chét néu & tiéu dé duoc tong
hop bing cach st dung tetrahydropyran-2-amin thay cho (2R)-3,3-dimetylbutan-2-
amin.
MS (m/z): 496 [M+H]"
Vi du 173: N-(1-6-[(oxetan-3-yl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yD)pyrimidin-4-carbonylpiperidin-4-yl)xyclopropancarboxamit

Tuong tu voi phuong phép trong vi du 16, hop chit néu & tiéu dé& duoc téng
hop bing cach sir dung oxetan-3-amin thay cho (2R)-3,3-dimetylbutan-2-amin.
MS (m/z): 468 [M+H]"
Vi du 174: Metyl (1-6-[(3-xyclopropyl-2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonylpiperidin-4-yl)carbamat

Tuong tu véi phuong phép trong bude 1 cta vi du 24, hop chét néu & tidu dé
dwoc téng hop bing cach st dung 3-xyclopropyl-2,2-dimetylpropan-1-amin
hydroclorua thay cho (2R)-3-metylbutan-2-amin.
MS (m/z): 512 [M+H]"
Viduy 175: Metyl 1-[6-([1-(metansulfonyl)piperidin-4-yl]Jmetylamino)-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat
Budc 1: Didu ché tert-butyl 4-([6-4-[(metoxycarbonyl)amino]piperidin-1-carbonyl-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]Jaminometyl)piperidin-1-carboxylat

Tuong tu v6i phwong phap trong céc bude 1 cta vi du 24, hop chit néu & tiéu
dé duoc tdng hop bing cach sir dung tert-butyl 4-(aminometyl)piperidin-1-carboxylat
thay cho (2R)-3-metylbutan-2-amin.
MS (m/z): 599 [M+H]"
Budc 2: Diéu ché metyl 1-[6-([1-(metansulfonyl)piperidin-4-yl]metylamino)-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Bé sung dung dich hydro clorua-metanol 2M (2mL) vao dung dich cua tert-

butyl 4-([6-4-[(metoxycarbonyl)amino]piperidin-1-carbonyl-2-(pyrazolo[5,1-
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b][1,3]thiazol-7-yl)pyrimidin-4-ylJaminometyl)piperidin-1-carboxylat thu dugc trong
budce 1 (115mg), va hdn hop duge khudy & 40°C trong 5 gid. Dung dich phan tng
dugc cd & didu kién 4p suét giam, va phin con lai thu dwoc duge rira bing ete, dugc
thu gom trén bd loc, va duge 1am kho dé tao ra hop chét rén (105mg). Hop chét rén thu
dugc (25mg) duge tao huyén phu trong diclometan, va DIPEA (38uL) va
metansulfonyl clorua (8mg) dugc bd sung, va hdn hop dwgc khudy & didu kién lam
mét bang bang d4 trong 15 phiit. Hdn hop phan tng dugc tinh ché bing sic ky cot
silicagel dé tao ra hop chit néu & tiéu d& (17mg).
MS (m/z): 577 [M+H]"
Vi du 176: N-1-[6-[(1R)-bixyclo[2.2.1]heptan-2-ylJamino-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit

Twong tw v6i phuong phap trong vi du 16, hop chit néu ¢ tiéu dé dugc tong
hop bang cich st dung norbornen-2-amin hydroclorua thay cho (2R)-3,3-
dimetylbutan-2-amin.
MS (m/z): 506 [M+H]"
Vi du 177: Metyl (1-6-[(cis-4-hydroxyxyclohexyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonylpiperidin-4-yl)carbamat

Twong tu v6i phuong phép trong bude 1 ciia vi du 24, hop chét néu & tidu dé
dugc téng hop bang cich st dung cis-4-aminoxyclohexanol thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 500 [M+H]"
Vi du 178: Metyl (1-6-[(trans-4-hydroxyxyclohexyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonylpiperidin-4-yl)carbamat

Tuong tu v6i phuong phéap trong bude 1 cta vi du 24, hop chit néu & ticu dé
duoc tdng hop bing cach sir dung trans-4-aminoxyclohexanol thay cho (2R)-3-
metylbutan-2-amin.
MS (m/z): 500 [M+H]"
Vi du 179: Metyl 1-[6-(xyclopentylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Twong tw v6i phuong phép trong budce 1 cua vi du 24, hop chit néu & tiu dé
duoc téng hop bing cach st dung xyclopentanamin thay cho (2R)-3-metylbutan-2-
amin.
MS (m/z): 470 [M+H]"
Vi du 180: Metyl 1-[6-(xyclohexylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Twong tw v&i phuong phap trong budc 1 ciia vi du 24, hop chit néu & ticu dé
dugc tbng hop bang cach st dung xyclohexanamin thay cho (2R)-3-metylbutan-2-
amin.
MS (m/z): 584 [M+H]"
Vi du 181: N-(1-6-[(piperidin-4-yl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-carbonylpiperidin-4-yl)xyclopropancarboxamit dihydroclorua

B sung dung dich hydro clorua-metanol 2M (3mL) vao dung dich ctia tert-
butyl 4-[6-4-[(xyclopropancarbonyl)amino]piperidin-1-carbonyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-ylJaminopiperidin-1-carboxylat thu dugc trong vi du
171 (55mg), va hdn hop duoc khudy & nhiét dd trong phong trong 2 gid. Dung dich
phan tmg duge ¢d & diéu kién ép sudt giam, phan con lai thu duoc dugc tan nhé véi
dietyl ete, dugc thu gom trén bg loc, va duge lam khd détaora hop chét néu & tidu dé
(52mg).
MS (m/z): 495[M-2CI-H]"
Vi du 182: N-1-[6-[(2R)-3,3-dimetylbutan-2-yl]Jamino-2-(pyrazolo[5,1-b][ 1,3]thiazol-
7-yD)pyrimidin-4-carbonyl]piperidin-4-ylxyclohexancarboxamit

Twong tu v6i phuong phap trong vi du 40, hop chét néu & tiéu dé dugc tong
hop bing céach st dung N-(piperidin-4-yl)xyclohexancarboxamit hydroclorua thay cho
etyl piperidin-4-ylcarbamat.
MS (mv/z): 538 [M+H]"
Vi du 183: N-1-[6-[(2R)-3,3-dimetylbutan-2-yl]amino-2-(pyrazolo[5,1-b][1,3]thiazol-
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7-yl)pyrimidin-4-carbonyl]piperidin-4-ylbenzamit

Tuong ty v6i phuong phép trong vi du 40, hop chit néu & tiéu dé duogc tong
hop bang cach sir dung N-(4-piperidyl)benzamit hydroclorua thay cho etyl piperidin-4-
ylcarbamat.
MS (m/z): 532 [M+H]"
Vi du 184: N-1-[6-[(1S)-1-xyclopropyletyl]Jamino-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-yl-2-metylbenzamit

Tuong ty véi phuong phép trong bude 3 cua vi du 30, hop chét néu ¢ tidu dé
dugc tdng hop bang cach st dung 2-metylbenzoyl clorua thay cho benzoyl clorua.
MS (m/z): 530 [M+H]"
Vi du 185: N-1-[6-[(1S)-1-xyclopropyletylJamino-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-ylpyridin-2-carboxamit

Tuwong tu véi phuong phép trong bude 3 cia vi du 30, hgp chét néu ¢ tidu dé
duoc tdng hop bing cach st dung pyridin-2-carbonyl clorua hydroclorua thay cho
benzoyl clorua.
MS (m/z): 517 [M+H]"
Vi du 186: N-1-[6-[(1S)-1-xyclopropyletylJamino-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-yl-2-metoxybenzamit

Tuwong tu véi phuong phép trong bude 3 cta vi du 30, hgp chét néu ¢ tidu dé
duoc tdng hop bang cach sir dung 2-metoxybenzoyl clorua thay cho benzoyl clorua.
MS (m/z): 546 [M+H]"
Vi du 187: N-1-[6-[(1S)-1-xyclopropyletylJamino-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-carbonyl]piperidin-4-ylpyridin-4-carboxamit

Tuong tu véi phuong phép trong budce 3 cia vi du 30, hop chét néu & tiéu dé
duoc tdng hop bang cach sir dung pyridin-4-carbonyl clorua thay cho benzoyl clorua.
MS (m/z): 517 [M+H]"
Vi du 188: N-(1-6-[(1-axetylpiperidin-4-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-

yl)pyrimidin-4-carbonylpiperidin-4-yl)xyclopropancarboxamit
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Trong mdi truong agon, bd sung DIPEA (48uL) va 1-(4-amino-1-
piperidyl)etanon (15mg) vao dung dich cia N-(1-{[6-clo-2-(pyrazolol[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit
(30mg) thu duge trong vi du dbi chiéu 15 trong 2-propanol (2mL), va hdn hgp duoc
khudy & 90°C trong 1 gio. NMP (0,5mL) duoc bd sung thém, va hdn hop duge khudy
& 120°C trong 2 gid. Hdn hop phan tng dugc cd & didu kién 4p sudt giam. Phin con
lai thu duoc dugc tinh ché béng sdc ky cot silicagel détaora hop chét rén 1 (30mg).
MS (m/z): 537 [M+H]"

Vi du 189: N-1-[6-[1-(metansulfonyl)piperidin-4-ylJamino-2-(pyrazolo[5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit

N-(1-6-[(piperidin-4-yl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-
4-carbonylpiperidin-4-yl)xyclopropancarboxamit-dihydroclorua (20mg) thu dugc
trong vi du 181 duoc tao huyén phu trong diclometan (2mL), va DIPEA (30pL) va
metansulfonyl clorua (6mg) dwoc bd sung, va hdn hop dugc khudy & diéu kién lam
mat bing biang d4 trong 15 phat. Hn hop phin tmg dugc tinh ché bang sic ky cot
silicagel dé tao ra hop chit néu & tiéu dé (12mg).

MS (m/z): 573 [M+H]"
Vi du 190: N-1-[6-[(1S)-1-xyclopropyletyl]Jamino-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-carbonyl]piperidin-4-ylpentanamit

Twong tw véi phuong phap trong bude 3 cta vi du 30, hop chit néu & tidu @&
dugc tng hop bang cach sir dung valeroyl clorua thay cho benzoyl clorua.

MS (m/z): 496 [M+H]"
Vi du 191: N-1-[6-[(3R)-1-(xyanoaxetyl)pyrolidin-3-yl]Jamino-2-(pyrazolo[5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit

Trong mdi trudong agon, bd sung etyl xyanoaxetat (607mg) va 1,8-
diazabixyclo[5.4.0]-7-undecen (204mg) vao dung dich cua tert-butyl-[(3R)-pyrolidin-
3-yl]carbamat (500mg) trong THF (5mL), va hdn hop duge khudy & 40°C trong 2 gid.

Dung dich phan tng dugc pha lodng véi etyl axetat, duge tich bing cach bd sung
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dung dich nudc natri bicarbonat bdo hoa, va 16p nudc duge chiét bang etyl axetat. Cac
16p hitu co Kkét hop dugc 1am kho trén magie sulfat khan, va dugc cd & diéu kién ap
sudt giam. Phan con lai thu duge dugc tinh ché bang sdc ky cot silicagel dé tao ra hop
chét rén 1 (530mg). Hop chét rén thu duge 1 (530mg) duge hoa tan trong dung dich
axit clohydric-metanol 2M (8mL), va hdn hop dugc khudy & nhiét dd trong phong qua
dém. Et,0 duoc bd sung vao hdn hop phan tng, va két tia thu dugce duge thu gom
bing loc va dugc lam kho dé tao ra hop chit rin 2 (331mg). N-(1-{[6-clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4
yl)xyclopropancarboxamit thu dugc trong vi du dbi chiéu 15 (30mg) trong NMP
(1mL) dugc bd sung DIPEA (48uL) va hop chét rin 2 & trén (26mg), va hdn hop duoc
khudy & 120°C trong 3 gid. Dung dich phan ng dugc pha lodng véi etyl axetat, dugc
tach bing cach bd sung dung dich nudc natri bicarbonat bdo hoa, dugc rira bing nudce
mubi bdo hoa, va 16p nude duge chiét bang etyl axetat. Cac 16p hitu co két hop duoc
lam kho trén magie sulfat khaﬁ, va duoc ¢d & didu kién ap sudt giam. Phan con lai thu
dugc dugce tinh ché bang sic ky cot silicagel dé tao ra hop chéit néu & tiéu dé (22mg).
MS (m/z): 548 [M+H]"
Vi du 192: Metyl 4-([6-4-[(metoxycarbonyl)amino]piperidin-1-carbonyl-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]Jaminometyl)piperidin-1-carboxylat
Tuong tu v6i phuong phap trong vi du 175 bude 2, hop chit néu & tiéu dé duoc
tbng hop bing cach sir dung metyl clorofomat thay cho metansulfonyl clorua.
MS (m/z): 557 [M+H]"
Vi du 193: N-1-[6-[ 1-(propan-2-sulfonyl)piperidin-4-yl]Jamino-2-(pyrazolo[5,1-
b][ 1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit
Twong tu véi phuong phap trong vi du 189, hop chit néu & tidu dé duoc tong
hop bing cach st dung propan-2-sulfonyl clorua thay cho metansulfonyl clorua.
MS (n/z): 601 [M+H]"
Vi du 194: Metyl 4-[6-4-[(xyclopropancarbonyl)amino]piperidin-1-carbonyl-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]Jaminopiperidin-1-carboxylat
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Tuong ty véi phuong phép trong vi du 189, hop chét néu & tiéu dé duoc tong
hop bing cach sir dung metyl clorofomat thay cho metansulfonyl clorua.
MS (m/z): 553 [M+H]"
Vi du 195: N-1-[6-[(2R)-3,3-dimetylbutan-2-yl]Jamino-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-carbonyl]piperidin-4-ylheptanamit
Budce 1: DBidu ché (4-Aminopiperidin-1-y1)[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl) pyrimidin-4-ylJmetanon

Tert-Butyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat thu dwoc trong vi
du 100 (305mg) trong diclometan (ImL) dugc bd sung TFA (1mL), va hdn hop dugc
khudy & nhiét d6 trong phong trong 1 gid. Dung dich phan mg dugc pha lodng voi
clorofom, dugc trung hoa bé‘mg dung dich nudc natri bicarbonat bdo hoa, va 16p nude
duoc chiét thém bing clorofom. Cac 16p hitu co két hop dugc rira bing dung dich
nudc natri bicarbonat bdo hoa, dugc lam kho trén magie sulfat khan, va dugc cd & diéu
kién 4p suit giam. Phan con lai thu duge dwgc tinh ché bang sic ky cot silicagel dé tao
ra hop chét néu ¢ tiéu dé (180mg).
MS (m/z): 428 [M+H]"
Budc 2: Didu ché N-1-[6-[(2R)-3,3-dimetylbutan-2-yl]amino-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylheptanamit

(4-Aminopiperidin-1-y1)[6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl) pyrimidin-4-ylJmetanon thu dugc trong budc 1
(10mg) trong diclometan (ImL) dugc bd sung DIPEA (16plL) va heptanoyl clorua
(4mg) & didu kién 1am mat bing bang d4, va hdn hop dugce khudy & nhiét do trong
phong trong 15 phut. Hén hgp phan tng dugc tinh ché bang séc ky cot silicagel dé tao
ra hop chit néu & tiéu dé (18mg).
MS (m/z): 540 [M+H]"
Vi du 196: 2-Clo-N-1-[6-[(2R)-3,3-dimetylbutan-2-yl]Jamino-2-(pyrazolo[5,1-

b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylbenzamit
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Tuong tu v6i phuong phap trong bude 2 cia vi du 195, hop chit néu & tiéu d&
duoc téng hop bang cach sir dung 2-clobenzoyl clorua thay cho heptanoyl clorua.
MS (m/z): 566, 568 [M+H]"
Vi du 197: N-1-[6-[(2R)-3,3-dimetylbutan-2-yl]Jamino-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-carbonyl]piperidin-4-yl-4-flobenzamit

Tuwong tu v6i phuong phap trong bude 2 cia vi du 195, hop chit néu & tidu d&
duoc téng hop bang cach sir dung 4-flobenzoyl clorua thay cho heptanoyl clorua.
MS (m/z): 550 [M+H]"
Vi du 198: Metyl (1-6-[(1-propanoylpiperidin-4-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonylpiperidin-4-yl)carbamat

B6 sung TEA (38pL) va propionyl clorua (17mg) vao dung dich ctia metyl (1-
{[6-(piperidin-4-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat dihydroclorua thu dugc trong vi du 143 (15mg)
trong THF (0,5mL), va hdn hop duoc khudy & nhiét d9 trong phong trong 2 gid. Dung
dich phan ng duoc pha lodng v6i etyl axetat, dugc tach bing cach bd sung dung dich
nudce natri bicarbonat bdo hoa, va 16p nuée duge chiét thém bing etyl axetat. L6p hitu
co két hop dugc 1am kho trén magie sulfat khan, va dugc cd & didu kién 4p sudt giam.
Phéan con lai thu duge dugc tinh ché b%mg séc ky cdt silicagel dé tao ra hop chét néu &
tiéu dé (9mg).
MS (m/z): 541 [M+H]"
Vi du 199: Metyl (1-{[6-{[ 1-(xyanoaxetyl)piperidin-4-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat

B sung axit xyanoaxetic (5mg), DIPEA (14uL) va HATU (15mg) vao dung
dich cta metyl (1-{[6-(piperidin-4-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat dihydroclorua thu dugc trong vi
du 143 (15mg) trong DMF (0,5mL), va hdn hop duoc khudy & nhiét do trong phong
qua dém. Dung dich phéan ting dugc pha lodng v6i etyl axetat, dugc tach bang cach bd

sung dung dich nude natri bicarbonat bdo hoa, va 16p nudc dugc chiét thém bing etyl
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axetat. Lop hitu co két hop duoc 1am kho trén magie sulfat khan, va duge ¢d & diéu
kién 4p suét giam. Phan con lai thu dugc dugc tinh ché bang séic ky cot silicagel & tao
ra hop chét néu & tiéu dé (3mg).
MS (m/z): 552 [M+H]"
Vi du 200: Metyl 1-[6-[1-(metansulfonyl)piperidin-4-ylJamino-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Twong tu véi phuong phép trong vi du 198, hop chét néu & tiéu dé duoc tong
hop bing céch st dung metansulfonyl clorua thay cho propionyl clorua.
MS (m/z): 563 [M+H]"
Vi du 201: Metyl 1-[6-[(3R)-1-(xyanoaxetyl)pyrolidin-3-yl]amino-2-(pyrazolo[$5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Tuong ty véi phuong phap trong vi du 191, hop chét néu & tiéu @& duogc tong
hop bing cach st dung metyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat ~ thay cho  N-(1-{[6-Clo-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-
yl)xyclopropancarboxamit
MS (m/z): 538 [M+H]"
Vi du 202: N-1-[6-[(3R)-1-(xyanoaxetyl)pyrolidin-3-yl]Jamino-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylpropanamit

Twong ty véi phuong phép trong vi du 191, hop chét néu & tidu dé duogc tong
hop bing cach st dung N-(1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)propanamit  thay cho N-(1-{[6-clo-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit
MS (m/z): 536 [M+H]"
Vi du 203: Etyl 1-[6-[(3R)-1-(xyanoaxetyl)pyrolidin-3-ylJamino-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Twong tu v6i phwong phép trong vi du 191, hop chit néu & tiéu dé dugce tong

hop bang cach str dung etyl (1-{[6-clo-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-
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4-yl]carbonyl}piperidin-4-yl)carbamat thay cho N-(1-{[6-clo-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4 yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit.
MS (m/z): 552 [M+H]"
Vi du 204: N-1-[6-[(3S)-1-(xyanoaxetyl)pyrolidin-3-yl]Jamino-2-(pyrazolo[$5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylxyclopropancarboxamit

Twong tu v&i phuong phap trong vi du 191, hop chit néu & tiéu d& duogc tong
hop bing cach st dung tert-butyl N-[(3S)-pyrolidin-3-yl]carbamat thay cho tert-butyl
N-[(3R)-pyrolidin-3-yl]carbamat.
MS (m/z): 548 [M+H]"
Vi du 205: Metyl 1-[6-[(3R)-1-(xyclopropancarbonyl)pyrolidin-3-yl]Jamino-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Twong tu v&i phuong phap trong vi du 152, hop chit néu & tiéu dé duoc tong
hop bang cach sir dung xyclopropancarbonyl clorua thay cho axetyl clorua.
MS (m/z): 539 [M+H]"
Vi du 206: Metyl 1-[6-[(3R)-1-(xyclobutanecarbonyl)pyrolidin-3-yl]Jamino-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Tuong ty véi phuong phap trong vi du 152, hop chét néu & tiéu d& duoc tong
hop bang cach st dung xyclobutancarbonyl clorua thay cho axetyl clorua.
MS (m/z): 553 [M+H]"
Vi du 207: Metyl 1-[6-[(3R)-1-butanoylpyrolidin-3-yl]Jamino-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-carbonyl]piperidin-4-ylcarbamat

Tuong ty véi phuong phép trong vi du 152, hop chét néu & tiéu @& duoc téng
hop bing cach sir dung butyryl clorua thay cho axetyl clorua.
MS (m/z): 541 [M+H]"
Vi dy thir nghiém 1: Hiéu qua trc ché trén JAK tyrosin kinaza
1. Diu ché hop chét thir nghiém

Hop chét thir nghiém duge hoa tan trong dimetyl sulfoxit (DMSO) dén 10mM

va duoc pha lodng thém véi DMSO t6i cac néng d6 1an lugt 1a 1000, 100, 10, 1, 0,1 va
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0,01uM. Déi v&i JAK1, céc dung dich hop chét thir nghiém nay & sau ndng do 10mM,
1000uM, 100uM, 10pM, 1uM va 0,1pM duge st dung. Déi voi JAK2 va JAK3, céc
dung dich hop chit thir nghiém nay & sau ndng do 1000uM, 100uM, 10pM, 1pM,
0,1uM va 0,01puM duge st dung. Cac dung dich hop chét thir nghiém duoc pha logng
thém 20 1an bing chit dém phan tich dé thu dwgc dung dich mAu. 15mM Tris-HCI
(pH7,5), Tween-20 0,01% (thé tich/thé tich) v dithiothreitol ImM dugc st dung 1am
chét dém phén tich. DMSO dugc pha logng 20 14n véi chét dém phan tich va dugc str
dung 1am ddi chting am.
2. Hoat tinh trc ché JAK tyrosin kinaza vé&i sy c6 mit cia ATP ImM

Hoat tinh dugc x4c dinh bing phwong phap ELISA. Mdi dung dich trong s cac
dung dich miu dugc bd sung vao tim 96 18 dwgc phi streptavidin (DELFIA Strip Plate
8 x 12 well, PerkinElmer) & lwong 10pL/13 (n=2). Dung dich chit nén chtra cht nén
peptit dugc biotinyl héa (1250nM cho JAKI1, 625nM cho JAK2 va JAK3), ATP
2,5mM (ndng d6 cubi 1mM), MgCl, 25mM, Tris-HCl 15mM (pH 7,5), Tween-20
0,01% (thé tich/thé tich) va dithiothreitol 1mM, dwoc bd sung vio dia vé6i lugng
20uL/18. Cubi cung, JAK tyrosin kinaza (Carna Biosciences, Inc.), ma dd dugc pha
lodng trude voi chit dém phan tich t6i 7,5nM dbi véi JAK1 va 0,75nM dbi véi JAK2
va JAK3, duogc bd sung vao dia véi lwong 20pL/15, va dia duoc i & 30°C trong 1 gid.
Pia dugc ria bbn 14n bing chit dém (Tris-HCI 50mM (pH 7,5), NaCl 150mM,
Tween-20 0,02% (thé tich/thé tich)). Chit dém phong bé (Albumin huyét thanh bo
0,1%, Tris-HCI 50mM (pH 7.5), NaCl 150mM, Tween-20 0,02% (thé tich/thé tich))
dugc bd sung vao dia véi luong 150uL/18 va dia duge phong bé & 30°C trong 1 gio.
Chét dém phong bé duoc loai bd, va khang thé khang tyrosin dugc phosphoryl hoa
duge danh ddu peroxidaza ctia cii cai den (BD Biosciences, Inc.) (dwgc pha lodng
10000 14n vé6i chit dém phong bé) duge bd sung vao dia véi lwong 100pL/13, va dia
duoc 0 & 30°C trong 30 phiit. Pia duge rira bang chit dém rira bén 1an, va dung dich
3,3',5,5-tetrametylbenzidin (Nacalai Tesque) dugc bd sung vio dia véi lugng 100

ul/15 @ hién mau trong 10 phut. B6 sung axit sulfuric 0,1M vao dia vé6i lugng
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100pL/16 dé dimg phan tng. Hé s6 hép thy & 450nm dugc do st dung bd doc vi dia
(BIO-RAD).
3. Phén tich cac két qua

Phén tich hdi quy phi tuyén tich st dung hé théng SAS (SAS Institute Inc.)
duge thuc hién déi v6i hé sé hdp thu nhu dwoc do, va ndng d6 clia hop chit thir
nghiém ma dem lai su rc ché 50% hoat tinh tyrosin kinaza twong tmg (ICsq) dugc tinh

todn. Céc két qua duoc thé hién trong cac bang 1 dén 6 dudi day.
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Béang 1
Hop chit thir | Hoat tinh tc ché Hoat tinh trc ché Hoat tinh &rc ché
nghiém (vi dy)| JAKI (ICsonM) |, JAK2 (ICs:nM) JAK3 (IC5:nM)
1 - 52 3400 3400
2 570 2100 2700
3 62 1400 3200
4 210 730 3000
5 130 2500 1400
6 240 1800 2800
7 69 >10000 2700
8 52 2400 3800
9 19 9.60 2000
11 21 2500 4800
12 120 2200 1800
13 400 2400 1600
14 69 1700 1500
15 110 2500 7200
16 53 2200 2200
17 230 5100 5800
18 310 2300 1700
19 710 4400 6500
20 1400 4700 4200
21 230 2200 >10000
22 130 800 3700
23 860 870 3300
24 290 1500 4200
25 200 800 2000
26 75 2100 2100
27 140 2500 4300
28 120 2100 >10000
29 140 1200 3000
30 110 1400 >10000
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Béang 2
Hop chét thir | Hoat tinh trc ché Hoat tinh trc ché Hoat tinh wc ché
nghiém (vidy)| JAKI (ICsynM) | JAK2 (ICs:nM) | JAK3 (ICs:nM)
32 380 1800 >10000
33 130 1700 1700
34 350 1900 3000
35 270 2400 >10000
36 86 620 >10000
37 240 1600 >10000
38 260 1200 >10000
39 140 1300 2900
41 96 2700 >10000
43 130 >10000 >10000
44 66 1300 >10000
45 310 5700 >10000
46 170 1600 7200
48 150 >10000 >10000
50 150 2000 2500
52 180 9300 >10000
55 140 >10000 >10000
56 940 7300 >10000
58 400 2900 >10000
59 140 3900 5600
60 72 5400 6100
61 540 >10000 9400
62 10 1000 1100
63 180 7300 10000
64 260 3100 >10000
65 130 3100 10000
66 110 620 2400
67 25 680 1900
68 73 790 2100
69 8§10 3500 5700
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Béang 3

Hop chét thiy | Hoat tinh trc ché Hoat tinh trc ché Hoat tinh trc ché
nghiém (vi du)| JAK1 (ICs0:nM) JAK2 (ICsp:nM) JAK3 (ICs5p:nM)
71 200 3700 4000
72 310 6100 5900
73 73 3200 2200
74 95 3100 2600
75 150 930 4800
717 980 3200 >10000
78 4100 >10000 >10000
79 870 3300 >10000
80 110 820 2300
81 1600 2200 3300
82 58 9700 5800
&5 330 2200 2300
87 250 1600 9500
88 190 1000 4100
90 620 1200 1800
93 40 1200 1000
94 1900 2200 5400
96 250 1000 2200
97 210 1300 2700
98 37 1400 1400
99 19 790 2600
100 140 3000 3400
101 98 1800 3100
102 24 1300 1700
103 140 2400 5900
104 200 3000 3400
106 600 1300 2800
107 200 3500 1600
108 200 2500 >10000
109 190 1800 2400
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Bang 4
Hop chét thir| Hoat tinh &rc ché | Hoat tinh trc ché Hoat tinh trc ché
nghiém (vidy) JAKI (ICsp:nM) |. JAK2 (ICsp:nM) JAK3 (ICso:nM)
110 78 880 >10000
111 120 2400 >10000
112 350 3500 2900
114 360 1200 2700
116 210 1900 3800
117 1400 >10000 5700
119 670 4200 >10000
120 870 3000 3400
123 260 1400 1600
124 220 1700 2200
125 210 4700 >10000
126 820 >10000 >10000
127 590 >10000 >10000
128 760 8500 >10000
131 310 2200 4700
132 790 >10000 >10000
133 2900 >10000 >10000
135 68 2400 3700
136 490 1400 3500
137 640 1400 4200
138 650 2000 4300
139 43 2900 2100
140 280 770 340
141 1100 >10000 >10000
142 1200 >10000 >10000
143 1900 >10000 >10000
144 480 >10000 6600
145 270 1200 1400
146 270 1600 1400
147 2600 >10000 >10000
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Bang 5
Hop chét thy | Hoat tinh Grc ché Hoat tinh tic ché Hoat tinh trc ché
nghiém (vi du)| JAK1 (ICs:nM) JAK2 (ICsp:nM) JAK3 (IC50:nM)
148 1600 >10000 >10000
149 1000 >10000 >10000
150 5200 >10000 >10000
151 2600 >10000 >10000
152 2300 >10000 >10000
153 210 7200 9000
154 180 5300 3100
155 24 4600 1400
156 820 >10000 10000
157 310 5100 >10000
158 1300 >10000 >10000
159 2600 >10000 >10000
160 980 >10000 >10000
161 417 >10000 >10000
162 1100 >10000 >10000
163 450 >10000 5600
164 2600 >10000 >10000
165 40 >10000 1200
166 280 10000 1300
167 230 9500 1100
168 1200 >10000 3200
169 160 6400 2100
170 1600 >10000 >10000
171 850 >10000 >10000
172 320 >10000 >10000
173 3400 >10000 >10000
174 300 >10000 5600
175 96 >10000 >10000
176 78 4400 4600
177 300 >10000 >10000
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Béang 6
Hop chét thiy | Hoat tinh trc ché Hoat tinh {rc ché Hoat tinh trc ché
nghiém (vi dy){ JAK1 (ICspnM) | JAK2 (ICso:nM) JAK3 (ICso:nM)
178 510 >10000 9500
179 320 >10000 >10000
180 560 >10000 >10000
181 860 >10000 >10000
182 88 5400 1700
183 87 >10000 1200
184 62 >10000 470
185 190 >10000 g10
186 81 >10000 580
187 68 2100 1800
188 1300 >10000 >10000
189 1100 >10000 >10000
190 65 6600 1000
191 52 >10000 >10000
192 690 >10000 >10000
193 470 >10000 >10000
194 260 >10000 >10000
195 310 9000 4900
196 110 9100 7300
197 120 8200 3800
198 1500 >10000 >10000
199 2800 >10000 >10000
200 2400 >10000 >10000
201 120 >10000 >10000
202 300 >10000 >10000
203 70 >10000 >10000
204 2700 >10000 >10000
205 850 >10000 >10000
206 940 >10000 >10000
207 410 >10000 >10000

Vi dy thir nghi€ém 2: Hi€u qua uc ché d6i v6i mo hinh viém duong ho hép duoc kich
ung boi Aspergillus
Céc chét chiét Aspergillus fumigatus (Greer laboratories, Inc.) dugc diéu chinh

t61 400pg/mL bang PBS. Céc dung dich Aspergillus fumigatus duge diéu ché nhu vay
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duogc cho dung cho céc con chudt nhét nhu dich nhé mii (50uL) vao Ngay 0, Ngay 1,
Ngay 7 va Ngay 8. Dich nh6 mili duge cho dung mét gio sau khi cho dung cac hgp
chit thir nghiém vao budi sang. Hop chét thir nghiém duge cho ding hai 14n mdi ngay
vao budi sang va budi tdi tir Ngay 0 dén Ngay 9. Hop chét thir nghiém duoc tao huyén
phu trong metylxenluloza 0,5% vé&i lugng 10mg/mL, va dugc cho dung qua dudng
miéng vé6i lidu dung 14 10mL/kg. Dich rtra phé quan (BALF) dugc thu gom & Ngay 10,
va téng s6 luwong bach cdu trong BALF dugc dém st dung Celltac (NIHON
KOHDEN). Ty 1€ &i toan trong téng s6 bach cdu dugc tinh toan sir dung ADVIA 120
(Siemens Healthcare Diagnostics), va ty 1€ nay dugc nhén voi téng s6 bach ciu dé xac
dinh sb luong i toan trong BALF. Ty 1& tc ché cua hop chét thir nghiém duge xac
dinh, gid dinh ty 1€ 0c ché trong diéu tri v&i chét chiét Aspergillus fumigatus va
metylxenluloza 0,5% la 0% va ty 1€ uc ché trong didu tri khong c6 chit chiét
Aspergillus fumigatus ma cé metylxenluloza 0,5% la 100%. Cac két qua dugc thé hién

trén bang 7.
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Béng 7

Hop chét thir Ty 1¢ tre ché dbi véi sb luong 4i toan
nghiém (vi du) xam lan trong BALF (%)
1 43
16 33
20 61
21 47
22 57
23 31
24 35
25 30
26 58
27 62
28 52
33 37
41 51
58 37
62 36
73 64
74 , 34
81 43
87 24
96 51
97 43
125 35
126 57
127 38
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Nhu duoc thiy trén bang 7, cic hop chét cia sang ché c6 hiéu qua dang ké dbi
v&i mo hinh viém in vivo nay.

Bang céach st dung cac hop chét dugc thé hién trong bang 7 & trén, céc thir
nghiém duéi day (cac vi du thir nghiém 3 va 4) dugc thuc hién.
Vi dy thir nghiém 3: Hiéu qué e ché ddi v6i phosphoryl héa STAT6 dugc kich thich
IL-4
1. Didu ché hop chét thir nghiém

Hop chét thir nghiém duoc hoa tan trong dimetyl sulfoxit (DMSO) dén 10mM,
va duoc pha loang thém v6i DMSO t6i cac ndng do 300 va 100puM. Dung dich duge
pha lodng thém v&i méi truong RPMI 1640 dén 100 14n dé thu dugc dung dich mau.
Pdng thoi, DMSO dugc pha lodng 100 14n véi moi truong RPMI 1640 va dugce st
dung lam ddi ching am.
2. Hoat tinh STAT6 dugc phosphoryl héa

Dung dich miu ho#c dung dich dbi chirng 4m (50pL) dugc tron v6i dung dich
cta té bao DND39 (400pL) (sé lugng té bao: 10° t bao) va dugce lac & 37°C trong 30
phut. 50pL Interleukin-4 (10ng/mL) dugc bd sung la chét kich thich, va hdn hgp dugc
lic trong 15 phit. 500uL chit dém Fixation (BD Biosciences, Inc.) dugc b sung vao
hén hop, va hdn hop duoc lic trong 10 phit dé ngimg phan tmg. Sau khi ly tdm va loai
b phan ndi trén mit, 500pL chit c6 kha ning thdm qua mang 1 chdt dém Perm III
(BD Biosciences, Inc.) duoc bd sung vao vién, va dugce i & 4°C trong 30 phit. Sau khi
rira hai 1an béng chit dém nhudém (BD Biosciences, Inc.), Alexa Fluor 647 Mouse
Anti-Stat6 (pY641) (BD Biosciences, Inc.) dugc bd sung, va dugc G & noi t&i mat
trong 30 phut. Dung dich té bao thu dugc duge dua di dém té bao dong chay. Hoat tinh
trc ché cta hop chit thir nghiém duge tinh toén, gia dinh gid tri GEOMEAN clia cudng
d huynh quang nhom dbi chimg 4m dwoc kich thich interleukin-4 14 ty 18 &c ché 0%
va gia tri GEOMEAN clia cuong do huynh quang nhém dbi ching am khong dugc
kich thich 1a ty 18 e ché 100%. Tir cac két qua, da khing dinh duoc ring cac hop chit

thir nghiém ngén chédn viéc phat tin hiéu IL-4.
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Vi du thr nghiém 4: Hiéu qua e ché ddi véi sw phosphoryl héa STATS kich thich IL-
7
1. Didu ché hop chét thir nghiém

Hop chét thir nghiém dugc hoa tan trong dimetyl sulfoxit (DMSO) dén 10mM
va duoc pha loang thém 100 14n véi méi truong RPMI 1640 dé tao ra dung dich mau.
Ddng thdi, DMSO duge pha lodng véi méi truong RPMI 1640 100 1an dugce sit dung
1a d6i chtg Am.
2. Hoat tinh STATS dugc phosphoryl hoa

B6 sung 10pL dung dich miu hoic dung dich d6i chimg 4m vao 100puL méu
sach ciia ngudi, va dugc lic & 37°C trong 30 phuat. 10uL interleukin-7 (100ng/mL)
duoc bd sung 12 chit kich thich, va hdn hop duoc lic trong 15 phit. 1,4mL chét dém
Lyse/fix (BD Biosciences, Inc.), ma dugc pha lodng 5 14n bang nude cét, duge bd sung
vao hé phan tmg. Hon hop dugc lic trong 10 phut, va dugc ly tim dé tach céc té bao.
Sau khi loai bd phén ndi trén mit, lmL PBS dugc bd sung vao vién. Sau khi dugc ly
tam dé loai bo PBS, 500uL chit dém Perm III (BD Biosciences, Inc.) dugce bd sung, va
dugc U & 4°C trong 30 phut. Sau khi rira hai 1in véi chit dém Stain (BD Biosciences,
Inc.), Alexa Fluor 647 Mouse Anti-Stat5 antibody (pY694) (BD Biosciences, Inc.)
duoc bd sung, va dugc G & noi tdi mat trong 30 phiit. Dung dich té bao thu dugc duoc
dua di dém té bao dong chay. Hoat tinh trc ché ctia hop chét thir nghiém duoc tinh toén,
gia dinh gia tri GEOMEAN ctia cuong do huynh quang nhém d6i chimg am duoc kich
thich IL-7 1a ty 18 &rc ché 0% va gia tri GEOMEAN ctia cuong do huynh quang nhém
dbi chimg 4m khong dugc kich thich 13 ty 16 tc ché 100%. Tt két qua, d4 khing dinh
duoc ring cac hop chat thir nghiém ngan chin viéc phat tin hiu IL-7.

Nhu dugc thé hién trong cac Vi du thir nghiém 1 dén 4, hop chét cia sang ché
da thé hién hoat tinh rc ché JAK1, va do d6, c6 hiéu qua trén md hinh viém in vivo.
Vi du bao ché 1
Vién nén (vién nén dung qua dudng miéng)

Trong vién nén 80mg c6 cong thirc:
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Hop chét ctia vi du 1 5,0mg
Tinh bot ngd 46,6mg
Xenluloza tinh thé 24,0mg
Metylxenluloza 4,0mg
Magie stearat 0,4mg

Theo phuong phép thong thudng, bot hdn hop clia céc thanh phén dugc tao vién
nén dé tao ra vién nén ding qua dudng miéng.
Kha ning trng dung trong cong nghiép

Vi trén thuc té hop chét cta sang ché hodc mubi duge dung cua n6 thé hién hoat
tinh rc ché JAK 1, nén n6 12 hitu ich lam chét didu tri ding cho bénh ty mién dich (vi
du, viém khép dang thip, viém khép vay nén, viém khép dd tudi thiéu nién, bénh
Castleman, bénh luput ban dé toan than, hdi chiung Sjogren, bénh xo cung rai rac,
bénh viém rudt, bénh Behget, bénh nhugc co ndng, bénh tiéu duong typ 1, bénh than
immunoglobulin, cac bénh tuyén giap tu mién dich, bénh vay nén, bénh cing bi, bénh
viém than luput, hdi chirng kho mét, viém mach (vi dy, viém dong mach Takayasu,
viém dong mach té bao khéng 16, viém da vi mach, bénh u hat vé6i viém da mach va
bénh u hat 4i toan véi viém da mach), viém da co, viém da co va viém tiy séng-thﬁn
kinh thi giac)), cadc bénh viém (vi dy, viém da di ing, viém da tiép xuc, eczema, chiing
ngtra, di Ung thuc pham, hen phé quan, viém phdi 4i toan, bénh phdi tic nghén man
tinh, viém miii di rng, viém xoang man tinh, viém xoang 4i toan, polyp miii, viém két
mac di ung, viém xwong khép, viém ddt sdng dang thip, bénh Kawasaki, bénh
Buerger, viém da dong mach nut va viém mach IgA), cdc bénh ting sinh (vi du, cic
loai ung thu u ctrng, cac loai ung thu mau, u ac tinh bach huyét, cac bénh ting sinh tity
xwong, da u tiy, xo hoa phdi va ting bach ciu 4i toan), giam thinh lyc dot ngot, bénh
than tiéu duong, rung toc timg ving, dao thai cdy ghép tiy xuong hodc dao thai chy

ghép co quan.
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YEU CAU BAO HO

1. Hop chét pyrazolothiazol c6 cong thirc [I]:

s

N
N\\ N Z
| \

N At

"
RZ

i

trong do:

R' 12 hydro, alkyl hoic alkoxy;

Z 13 -OR’ hogc -NR'R’;

trong do:

R’ 14 alkyl, alkyl dwoc thé béi xycloalkyl, xycloalkyl, aryl hodc heteroaryl,

R* 12 hydro hoic alkyl;

R’ 13 alkyl, xycloalkyl hodc nhém dj vong bdo hoa,

alkyl va xycloalkyl trong R’ tly y dugc thé bai mot hodc hai nhém duge chon tir nhém
bao gdm (1) dén (6) dudi day:

(1) hydroxy,

(2) alkoxy, va difloalkoxy,

(3) xycloalkyl, xycloalkyl dugc thé béi (difloalkoxy)alkyl, va xycloalkyl duoc thé béi
alkoxyalkyl,

(4) nhém di vong bio hoa tiry ¥ duge thé bsi (difloalkoxy)alkyl,

(5) aryl, aryl dugc thé bsi halogen, va aryl dugc thé bsi alkoxy, va

(6) nitril, va

nhom di vong bdo hoa trong R’ tiiy ¥ duoc thé bdi mot nhém duge chon tir (1) dén (3)
duéi day:

(1) alkyl,

(2) alkylcarbonyl, va
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(3) alkoxycarbonyl;

R? 12 hydroxy hoic -NHR®,

trong do:

R® 1a heteroaryl, heteroaryl dugc thé boi halogen, heteroaryl dugc thé béi alkyl, -COL',
-COOL? hoc -SO,L°,

L' 1a nhém duge chon tir nhém bao gém (1) dén (5) dudi day:

(1) alkyl, monohaloalkyl, dihaloalkyl, trihaloalkyl, va alkyl dugc thé béi alkoxy

(2) xycloalkyl,

(3) aryl,

(4) heteroaryl, va

(5) dialkylamino, va xycloalkylamino,

L? 1a nhém duge chon tir nhdém bao gdm (1) dén (3) dudi day:

(1) alkyl, monohaloalkyl, dihaloalkyl, trihaloalkyl, va alkyl dwoc thé béi alkoxy,

(2) xycloalkyl, va

(3) dialkylaminoalkyl, va

L 1a alkyl hoic xycloalkyl,

hodc mubi dugc dung ctia nod, hodc solvat ctia né.

2. Hop chét pyrazolothiazol theo diém 1 hodic mudi dugc dung ctia né, hoic solvat clia
no, trong d6 R' 1a hydro.

3. Hop chét pyrazolothiazol theo diém 2 hodc mudi duge dung ciia nd, hoic solvat ciia
no, trong do:

Z1a -NR'R’;

trong d6:

R* 14 hydro,

R’ 1a alkyl hoac xycloalkyl,

alkyl va xycloalkyl trong R’ tity ¥ dugc thé bdi nhém duge chon tir nhém bao gdm (1)
dén (3) duéi day:

(1) hydroxy,
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(2) alkoxy, va

(3) xycloalkyl,

R? 14 hydroxy hoic -NHR®,

R® 14 heteroaryl, heteroaryl duoc thé béi halogen, heteroaryl dugc thé béi alkyl, -CcOL!
hogc -COOL?,

L' 1a nhém duoc chon tir nhém bao gdm (1) dén (4) duéi day:

(1) alkyl, monohaloalkyl, dihaloalkyl, trihaloalkyl, va alkyl dugc thé béi alkoxy,

(2) xycloalkyl,

(3) aryl, va

(4) heteroaryl, va

L? 1a alkyl, monohaloalkyl, dihaloalkyl, trihaloalkyl, alkyl dugc thé bai alkoxy hodc
xycloalkyl.

4. Hop chét pyrazolothiazol theo diém 3 hozc mudi dugc dung cta n6, hodc solvat ciia
nd, trong do:

R’ 1a alkyl, alkyl dugc thé béi hydroxy, alkyl dugc thé béi xyclopropyl hodc alkyl
duoc thé boi alkoxy, va

R* a -NHR®.

5. Hop chét pyrazolothiazol theo diém 3 hodc mudi dugc dung clia né, hoic solvat ctia
nd, trong do:

R’ 12 alkyl ¢6 2 dén 6 nguyén tir cacbon hoic alkyl duoc thé bai xyclopropyl,

R? 2 -NHR®,
R*1a -COL' hoge -COOL?,

L' 1a alkyl c6 2 dén 6 nguyén tir cacbon hoic xyclopropyl, va

L? 1a alkyl hodc xyclopropyl.

6. Hop chét pyrazolothiazol theo diém 1, trong d6 hop chét nay 1a hop chét bét ky
trong s6 cac hop chit (1) dén (135) duéi day:

(1) N-(1-{[6-{[(1S)-1-xyclopropyletyl]Jamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)

pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,
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) N-(1-{[6-{[(1S)-1-xyclopropyletylJamino }-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)
pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(3) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(4) N-(1-{J6-{[(2S)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(5) N-(1-{[6-{[(1S,25)-2-(diflometoxy)xyclopentyl](metyl)amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,
(6) N-(1-{[6-{[(2S)-3,3 jdimetylbutan-Z-yl] amino}-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(7) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-yl] amino}-5-metyl-2-(pyfazolo[5, 1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)xyclopropancarboxamit,
(8) N-[1-({6-[({1-[(diflometoxy)metyl]xyclopropyl } metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(9) N-[1-({6-[({1-[(diflometoxy)metyl]xyclobutyl } metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(10) N-[1-({6-[({1-[(diflometoxy)metyl|xyclopentyl }metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(11) N-[1-({6-[({4-[(diflometoxy)metyl]tetrahydro-2H-pyran-4-yl } metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-
yl]xyclopropancarboxamit,

(12) N-(1-{[6-{[(1S)-1-xyclopropyletyl Jamino}-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)xyclopropancarboxamit,
(13) N-(1-{[6-{[(1S)-1-xyclopropyletylJamino }-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(14) N-(1-{[6-{[(18S,2S)-2-(diflometoxy)xyclopentyl|]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,
(15) N-[1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
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yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(16) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(17) N-(1-{[6-{[(2S)-1-(diflometoxy)propan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,
(18) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-5-metyl-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)-2,2-difloaxetamit,

(19) N-(1-{[6-{[(1S,2S)-2-metoxyxyclopentylJamino }-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-yljcarbonyl} piperidin-4-yl)xyclopropancarboxamit,

(20) [6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1](4-hydroxypiperidin-1-yl)metanon,

(21) 1-flo-2-metylpropan-2-yl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,
(22) metyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(23) [6-{[(2S)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon,

(24) metyl (1-{[6-{[(2R)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]jcarbonyl}piperidin-4-yl)carbamat,

(25) metyl (1-{[6-{[(2S)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(26) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]jcarbonyl}piperidin-4-yl)carbamat,

(27) etyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl|carbonyl}piperidin-4-yl)carbamat,

(28) propan-2-yl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(29) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino} -2-®yrazolo[5, 1-b][1,3]thiazol-7-
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yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit,

(30) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)pyridin-3-carboxamit,

(31) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)thiophen-2-carboxamit,

(32) N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(33) 1-xyclopropyl-3-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)ure,

(34) [6-{[(1S)-1-xyclopropyletyl](metyl)amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl][4-(pyrimidin-2-ylamino)piperidin-1-ylJmetanon,

(35) N-(1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(36) N-[1-({6-[(1-metylxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(37) N-[1-({6-[(1-metoxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-
7-yD)pyrimidin-4-yl} carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(38) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(39) etyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(40) propan-2-yl1 (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(41) N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino }-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit,

(42) N-(1-{[6-(xyclopropylmetoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(43) N-[1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(44) N-(1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(45) N-(1-{[6-(xyclopentyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(46) N-(1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(47) N-[1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-yl} carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(48) [6-{[(1S)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl][4-(1,2-oxazol-3-ylamino)piperidin-1-ylJmetanon,

(49) [6-{[(1S)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl1][4-(1,3-thiazol-2-ylamino)piperidin-1-yl]metanon,

(50) [6-{[(1S)-1-xyclopropyletylJamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]{4-[(3-metyl-1,2-oxazol-5-yl)amino]piperidin-1-yl }metanon,

(51) N-(1-{[6-{[(2S)-1-hydroxy-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,
(52) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl](4-
hydroxypiperidin-1-yl)metanon,

(53) metyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(54) propan-2-yl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(55) metyl [1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(56) [6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon,

(57) metyl (1-{[6-{[(2S)-1-hydroxy-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-
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b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(58) metyl [1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat,

(59) metyl (1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(60) N-(1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)metansulfonamit,

(61) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropansulfonamit,

(62) N-(1-{[6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)etansulfonamit,

(63) N-(1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2-metylpropanamit,

(64) N-(1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)-2,2-difloaxetamit,

(65) etyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(66) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl][4-
(pyridin-2-ylamino)piperidin-1-ylJmetanon,

(67) etyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(68) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-4-yl][4-(1,3-
thiazol-2-ylamino)piperidin-1-ylJmetanon,

(69) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl][4-
(pyrimidin-2-ylamino)piperidin-1-ylJmetanon,

(70) metyl [1-({6-[(2-metylbutan-2-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(71) (4-hydroxypiperidin-1-yl)[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
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yl)pyrimidin-4-yl]Jmetanon,

(72) propyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(73) propyl (1-{[6-{[(1R)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(74) propyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(75) propyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-ylJamino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(76) propyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(77) metyl [1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(78) 2-metoxyetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(79) 2-metoxyetyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[S5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(80) 2-metoxyetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(81) 2-metoxyetyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(82) N-(1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)-2-metoxyaxetamit,

(83) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)-2-metoxyaxetamit,

(84) metyl [1-({6-[{[1-(metoxymetyl)xyclopropylJmetyl} (metyl)amino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,
(85) 2,2-difloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]lamino}-2-(pyrazolo[5,1-
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b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(86) 2,2-difloetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(87) 2,2-difloetyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(88) 2,2-difloetyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(89) tert-butyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(90) 2-metoxyetyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(91) 2-(dimetylamino)etyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,
(92) 2,2,2-trifloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(93) 2,2,2-trifloetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(94) 2-metoxy-N-(1-{[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)axetamit,

(95) N-(1-{[6-(2-etylbutoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(96) metyl (1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(97) metyl (1-{[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(98) N-[1-({6-[(2-etylbutyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(99) N-(1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
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yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(100) metyl [1-({6-[metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]Jcarbamat,

(101) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(102) N-(1-{[6-(2-etylbutoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)propanamit,

(103) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)propanamit,

(104) N-[1-({6-[metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(105) [6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1]{4-[(3-flopyridin-2-yl)amino]piperidin-1-yl} metanon,

(106) N-[1-({6-[(2-metoxy-2-metylpropyl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(107) (4-hydroxypiperidin-1-yl){6-[metyl(pentan-3-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl} metanon,

(108) N-(1-{[6-{[(2R)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)propanamit,

(109) N-(1-{[6-{[(2R)-3-metylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(110) N-(1-{[6-{[(2S)-3-metylbutan-2-ylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(111) N-(1-{[6-(pentan-3-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(112) metyl [1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(113) metyl [1-({6-[(2R)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-

-163-



27972

yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(114) N-[1-({6-[(1-metylxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(115) [6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-y1]{4-[(5-flopyridin-2-yl)amino]piperidin-1-yl}metanon,

(116) 2-metyl-N-[1-({6-[(2-metylbutan-2-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl|propanamit,

(117) N-[1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-yl)pyrimidin-
4-yl}carbonyl)piperidin-4-yl]propanamit,

(118) metyl [1-({6-[tert-butyl(metyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(119) xyclopropyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(120) xyclopropyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(121) 2,2-diflo-N-(1-{[6-{[(2R)-3-metylbutan-2-yl]amino}-2-(pyrazolo[5,1-

b][ 1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)axetamit,

(122) 3-[1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]-1,1-dimetylure,

(123) 3-(1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)-1,1-dimetylure,

(124) propan-2-yl1 [1-({6-[(3-metyloxetan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yD)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(125) metyl [1-({6-[(dixyclopropylmetyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yD)pyrimidin-4-y1}carbonyl)piperidin-4-yl]carbamat,

(126) metyl (1-{[6-phenoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(127) tert-butyl 4-{[6-({4-[(metoxycarbonyl)amino]piperidin-1-yl}carbonyl)-2-
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(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-ylJamino} piperidin-1-carboxylat,
(128) metyl (1-{[6-(piperidin-4-ylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(129) metyl [1-({6-[(1-xyanoxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]carbamat,

(130) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]Jamino}-5-metoxy-2-(pyrazolo[3,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(131) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-5-metoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat,

(132) metyl [1-({6-[(2S)-butan-2-ylamino]-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl} carbonyl)piperidin-4-yljcarbamat,

(133) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-5-etoxy-2-(pyrazolo[5,1-
b][1,3 ]thiéiz’o-l—]-yl)pyrimidin-4-yl] carbonyl} piperidin-4-yl)carbamat,

(134) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl } piperidin-4-yl)carbamat,

(135) metyl (1-{[2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)-6-(pyridin-3-yloxy)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

hodic mubi duoc dung ciia no, hodc solvat clia né.

7. Hop chét pyrazolothiazol theo diém 1, trong d6 hop chét nay 12 hop chit bat ky
trong s& cac hop chét (1) dén (58) dudi day:

(1) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(2) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(3) N-(1-{[6-{[(1S,28S)-2-(diflometoxy)xyclopentyl](metyl)amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
(4) N-(1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino}-5-metyl-2-(pyrazolo[5,1-

b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
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(5) N-[1-({6-[({ 1-[(diflometoxy)metyl]xyclopropyl } metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(6) N-[1-({6-[({ 1-[(diflometoxy)metyl]xyclobutyl }metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-y1)pyrimidin-4-y1} carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(7) N-[1-({6-[({1-[(diflometoxy)metyl]xyclopentyl} metyl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl} carbonyl)piperidin-4-yl]xyclopropancarboxamit,
(8) N-[1-({6-[({4-[(diflometoxy)metyl]tetrahydro-2H-pyran-4-yl} metyl )Jamino]-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-
yl]xyclopropancarboxamit,

(9) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino }-5-metyl-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(10) N-(1-{[6-{[(18,2S)-2-(diflometoxy)xyclopentyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
(11) N-[1-({6-[(2,2-dimetylpropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(12) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yDpyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(13) N-(1-{[6-{[(2S)-1-(diflometoxy)propan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
(14) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(15) etyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(16) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)benzamit,

(17) N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]jcarbonyl}piperidin-4-yl)xyclopropancarboxamit,

(18) propan-2-yl1 (1-{[6-{[(1S)-1-xyclopropyletyl]Jamino}-2-(pyrazolo[5,1-
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b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(19) N-(1-{[6-(xyclopropylmetoxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(20) N-[1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(21) N-(1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(22) N-[1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-
7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(23) [6-{[(1S)-1-xyclopropyletylJamino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl][4-(1,3-thiazol-2-ylamino)piperidin-1-ylJmetanon,

(24) N-(1-{[6-{[(2S)-1-hydroxy-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,
(25) metyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(26) propan-2-yl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(27) metyl [1-({6-[(1-hydroxy-2-metylpropan-2-yl)amino]-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(28) [6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl](4-hydroxypiperidin-1-yl)metanon,

(29) metyl (1-{[6-{[(2S)-1-hydroxy-3,3-dimetylbutan-2-ylJamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,

(30) metyl [1-({6-[(3,3-dimetylbutan-2-yl)oxy]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(31) metyl (1-{[6-(xyclobutyloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(32) N-(1-{[6-{[(1S)-1-xyclopropyletyl|]amino}-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
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yD)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropansulfonamit,

(33) N-(1-{[6-{[(1S)-1-xyclopropyletyl|]amino}-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)etansulfonamit,

(34) etyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,

(35) [6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl][4-
(pyridin-2-ylamino)piperidin-1-yljmetanon,

(36) propyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(37) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]Jamino }-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)-2-metoxyaxetamit,

(38) 2,2-difloetyl (1-{[6-{[(1S)-1-xyclopropyletyl]Jamino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(39) 2,2-difloetyl (1-{[6-{[(2S)-3,3-dimetylbutan-2-yl]amino }-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(40) tert-butyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(41) 2-metoxyetyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(42) 2-(dimetylamino)etyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino }-2-
(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)carbamat,
(43) 2,2,2-trifloetyl (1-{[6-{[(1R)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(44) 2,2,2-trifloetyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(45) metyl (1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl}piperidin-4-yl)carbamat,

(46) N-[1-({6-[(2-etylbutyl)amino]-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-yl)pyrimidin-4-
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yl}carbonyl)piperidin-4-yl]xyclopropancarboxamit,

(47) N-(1-{[6-(pentan-3-yloxy)-2-(pyrazolo[5,1-b][1,3]thiazol-7-yl)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(48) metyl [1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yljcarbamat,

(49) metyl [1-({6-[(2R)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1}carbonyl)piperidin-4-yl]carbamat,

(50) N-[1-({6-[(1-metylxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]propanamit,

(51) metyl [1-({6-[tert-butyl(metyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(52) xyclopropyl (1-{[6-(tert-butylamino)-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(53) propan-2-yl [1-({6-[(3-metyloxetan-3-yl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(54) metyl [1-({6-[(1-xyanoxyclopropyl)amino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]carbamat,

(55) metyl [1-({6-[(2S)-butan-2-ylamino]-5-metoxy-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-y1} carbonyl)piperidin-4-yl]carbamat,

(56) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]jcarbonyl}piperidin-4-yl)carbamat,

(57) metyl (1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-5-etoxy-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat, va

(58) metyl (1-{[2-(pyrazolo[5,1-b][1,3]thiazol-7-y1)-6-(pyridin-3-yloxy)pyrimidin-4-
yl]carbonyl} piperidin-4-yl)carbamat,
hoacrnuéiduchungcﬁané,hoacsohmicﬁané.

8. Hop chit pyrazolothiazol theo diém 1, trong d6 hop chét nay 1a hop chét bét ky
trong sb cac hop chit (1) dén (8) dusi day:
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(1) N-(1-{[6-{[(1S)-1-xyclopropyletyl]amino }-2-(pyrazolo[5,1-b][ 1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(2) N-(1-{[6-{[(2R)-3,3-dimetylbutan-2-yl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl} piperidin-4-yl)xyclopropancarboxamit,

(3) metyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

@) etyl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(5) N-(1-{[6-{[(1S)-1-xyclopropyletyl](metyl)amino}-2-(pyrazolo[5,1-b][1,3]thiazol-
7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)xyclopropancarboxamit,

(6) propan-2-yl (1-{[6-{[(1S)-1-xyclopropyletyl]amino}-2-(pyrazolo[5,1-
b][1,3]thiazol-7-yl)pyrimidin-4-yl]carbonyl}piperidin-4-yl)carbamat,

(7) metyl [1-({6-[(2S)-butan-2-ylamino]-2-(pyrazolo[5,1-b][1,3]thiazol-7-
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]jcarbamat, va

(8) metyl [1-({6-[(2R)-butan-2-ylamino]-2-(pyrazolo[5,1-b][ 1,3 ]thiazol-7- |
yl)pyrimidin-4-yl}carbonyl)piperidin-4-yl]jcarbamat,

hodic mubi dugc dung clia nd, hodc solvat ciia né.

9. Dugc phim chira hop chét pyrazolothiazol hozc mubi dugc dung ctia né hoic solvat
ctia n6 theo diém bt ky trong s6 cac diém tir 1 d&én 8 1am hoat chét.

10. Ché phim trc ché JAK1 chira hgp chéit pyrazolothiazol hoic mudi dugc dung ciia
n6 hoic solvat ciia né theo didm bét ky trong sé cac diém tir 1 dén 8 1am hoat chét.

11. Thubc didu tri dung cho bénh viém chira hop chét pyrazolothiazol hoic mudi dugc
dung ctia n6 hoic solvat ciia né theo diém bat ky trong s6 cac diém tir 1 dén 8 1am hoat
chit.

12. Thubc didu tri ding cho bénh ty mién dich chira hgp chat pyrazolothiazol hoic
mubi dugc dung ciia n6 hodic solvat ciia né theo diém bit ky trong sb cac diém tir 1
dén 8 1am hoat chét.

13. Thudc diéu tri dung cho bénh ting sinh chira hop chét pyrazolothiazol hoic mudi
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duoc dung ctia né hodc solvat clia n6 theo diém bét ky trong sb cac diém tir 1 dén 8
1am hoat chét.

14. Thubc diéu tri ding cho bénh than tiéu dwdng, rung téc timg ving, dio thai cy
ghép tily xuong hodc dio thai cdy ghép co quan chira hop chét pyrazolothiazol hoic
mudi dugc dung ctia né hodc solvat ctia né theo diém bat ky trong sb cac diém tir 1

dén 8 1am hoat chét.
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