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Linh vwe ky thuat dwgc dé cap

Sang ché dé cap dén dan xudt amino-metylpiperidin c6 hoat tinh uc

ché kinaza, quy trinh diéu ché chung va tng dung cua ching.
Tinh trang ky thuat cia sang ché

Protein kinaza 1a enzym xuc tdc qua trinh phosphoryl hoa cua cac
gbc dac hiéu cua céc protein khac, va dong vai tro quan trong trong con
dudng truyén tin hiéu ma truyén tin hiéu ngoai bao dén nhan. Ngoai ra, no
lién quan dén cac bénh khac nhau in vivo. Trong qua trinh xam nhap hodc
phat trién bénh viém, bénh tu mién, bénh ting sinh hodc bénh tang sinh
qua muc, va’/hodc benh do hé mién dich, ¢o nhiéu béng chtrng cho théy té
bao T (hodc té bao lympho T) va té¢ bao B (hoac té bao lympho B) dong

vai tro quan trong.

Janus kinaza (sau day goi tat 1a “JAK”) la kinaza tyrosin protein té
bao chéat dong vai tro then chét trong viéc diéu chinh chtc ning té bao
trong hé théng chat sinh huyét lympho. Xytokin duoc biét la dong vai tro
quan trong trong vigc diéu chinh chuc ning té bao, viém va mién dich, va
JAK hoat héa protein STAT (chét bién ddi tin hi¢u va chét hoat héa cua
qua trinh phién ma) thong qua phosphoryl héa tyrosin dé cung cap con
dudng tao tin hiéu nhanh dén xytokin. Vi¢c tao tin hi¢u JAK/STAT dugc
biét co6 lién quan dén di rng, bénh hen, bénh tu mién (vi du, tu chéi céy
ghép, viém khop dang thdp, xo cing teo co mot bén, da xo cung, V.v.).

ung thu rin, ung thu mau (vi du, bénh bach cdu, u lympho va v.v.).
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Ho JAK dugc phan thanh 4 phén: JAK 1, JAK 2, JAK 3, va TYK 2.
Cac phén cua ho JAK bét cap véi nhau dé didu hoa tin hiéu tu nhiéu
xytokin. No bao gdm JAK2 va JAKI lién quan dén viéc tao tin hidu yéu to
tang trudng chét sinh huyét, va t6 hop cua TYK2 va JAK2 la quan trong
dé tao tin hiéu interferon va gop phan dung nap vat chu. JAK?2 c6 thé gay
ra thiéu mau, giam lugng tiéu cau, giam bach cau, diac biét khi cd lién
quan dén viéc tao tin hiéu yéu td tang trudng chét sinh huyét va gay ra su

(tc ché qué muc.

Su biéu hién cua JAK1, JAK2, va TYK2 dugc phat hi¢n la phan bo
rong rdi, trong khi su biéu hién ctia JAK3 bi han ché & cac té bao lympho
va ¢6 lién quan dén viéc tao tin hi¢u cho cac chudi gama phé bién, céc
phan cta thu thé IL-2, IL-4, IL-7, IL-9, IL-15 va [L-21, cu thé la chudi
gama thong thuong cta ho IL-2. Ngay khi xytokin dugc lién két, thu thé
mang JAKS3 lidn k& dén gén, diéu nay gay ra qua trinh phosphoryl hoa tu
dong cta ddu tin cing C chudi p. Két qua 1a, no gy ra su hoat hoa STAT
protein, la budc quan trong trong viéc truyén lai tin hiéu dén hat nhén.
JAK3 kiém soat con dudng tin hiéu cua xytokin khac nhau thong qua quy

trinh nay. Diéu nay tao ra JAK3 lam dich huat dé e ché mién dich.

Té bao B dong vai tro quan trong trong vigc phat trién bénh tu mién
va/hodc bénh viém. ChAt diéu tri trén co s¢ protein lam giam té bao B, vi
du Rituxan, co hiéu qua trong bénh viém gdy ra boi tu khang thé nhu viém
khdop dang thap. Nho do, chét wc ché protein kinaza dong vai tro trong
hoat héa té bao B la chit didu tri hiru higu dé dicu tri bénh do té bao B, vi

du, san xuat tu khang thé.

Truyén tin hiéu qua thu thé té bao B (BCR) diéu chinh cac dap ung

té bao B khac nhau. bao gdm céa su tang sinh va phan biét thanh té bao tao
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ra khang thé. BCR la yéu tb diéu tiét quan trong cua hoat tinh té bao B. va
sy truyén tin hiéu bét thuong ¢6 thé gay ra sy tao thanh cdc tu khang thé
gdy bénh dan dén mot sd luong 16n bénh tu mién va/hodc bénh viém va su

tang sinh cua té bao B khong dugc diéu tiét.

Tyrosin kinaza cta Bruton (sau day, 201 tit 1a “BTK™) la chét diéu
tiét quan trong cua viéc phat trién, hoat hoéa, tao tin hiéu va séng sot cua
té bao B. BTK ¢06 lién quan dén cac duong dan truyén tin hi¢u duogc bat
dau bing cich gin két cac phdi to ngoai bao khac nhau voi thu thé bé mat
té bao cua chung. Sau khi that thu thé khang nguyén té bao B (BCR), hoat
tinh cua BTK nho tac dong dong thdi cta protein tyrosin kinaza Lyn va
Syk la can thiét dé tao ra sy huy dong canxi qua trung gian phospholipaza
C-y2. Do do, su uc ché ciia BTK c6 thé la phuong phép tri liéu htu hiéu
trong viéc phong bé qué trinh khoi phat cua cac bénh qua trung gian té

bao B.

Nhu dugc dé cap ¢ trén, Janus kinaza va kinaza trén co s& TEC dong
vai trd quan trong trong qud trinh hoat hoa té bao T va/hoac té bao B ¢o
lién quan dén dén su phat trién cua bénh viém, bénh tu mién, bénh ting
sinh hodc bénh ting sinh qua muc, va bénh qua trung gian mién dich. Do
vay, su phat trién chat ma wc ché hiéu qua cac bénh nay co thé htru ich
lam chAat diéu tri c6 lién quan. Cac vi du cu thé vé bénh ¢6 thé duoc diéu
tri va ngan ngua bao gdm ung thu, tu chdi cdy ghép, da xo clirng, viém
khép dang thap, viém khop vay nén, vay nén, bénh hen, viém da di Gng,
viém da tang di ung, cham, tiéu duong loai [, bién chung tiéu duong, viém
loét dai trang, bénh Crohn, rbi loan tuyén giap do tu mién, rung toc toan

than, hoi ching Sjogren va bénh tuong tu.

Chét we ché JAK3 kinaza, tofacitinib (CP-690550) (Pfizer Inc.) hi¢n
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duge chip thuan va ban trén thi truong dé diéu tri viém khép dang thép.
Ngoai ra, chét we ché BTK kinaza, ibrutinib (PCI-32765) (Pharmacyclics)
trong giai doan 1am sang, nhung tic dung phu nghiém trong nhu phat ban
da va tiéu chay da dugc bdo céo trong céc truong hop lam sang. Do do,
cén phai phat trién mot chat 6n dinh va hitu hiéu hon ma uc ché JTAK
va/hoic BTK (xem, Nat Rev Rheumatol. 2009 Jun 5(6) 317-24; Expert
Opin Investig Drugs. 2014 Aug 23(8) 1067-77; Drug Discov Today 2014

Aug 19(8) 1200-4; W02002/096909; W02010-009342).

Do do, cac tac gid sang ché da tim thay dan Xudt amino-
metylpiperidin moi ¢ hoat tinh uc ché rat tot 1am chét Ge ché kinaza, nho
d6 hoan thanh sang ché.

Ban chit ky thuit cia sang ché
Vian dé k¥ thut

Muc dich cua sang ché 1a dé xuédt amino-metylpiperidin c6 kha nang
Ge ché déi voi kinaza, cu thé 1a tyrosin kinaza, quy trinh didu ché chung
va ung dung cua chung.

Muc dich khéac cua sang ché 1a d& xuat dwgc pham chua dan xuat
amino-metylpiperidin lam thanh phan hoat tinh.

Giai phap k¥ thuat
Dé dat dugc cac muc dich néu trén, hop chét ¢6 cong thic hoa hoc 1

sau, hodc mudi dugc dung cua né dugc dé cép o day:

Cong thuc hda hoc 1
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CH,
R N
3 \N \n/k
R2
@]
X4 N X \
N | Xz
\ — N/
N N N
H

trong d6, trong cong thirc hoa hoc 1,
X] la N-Rl, O, hOé.C S,
X, la CH, hoac N,

R, 12 C,.s alkyl, Cs.¢ xycloalkyl, hodc C,.s alkyl dugc thé bang (tert-

butoxycacbonyl)amino,
R, la hydro, C,.s alkyl, hoac halogen, va
R; la hydro hodc C_s alkyl.

Tét hon la, R, la metyl, etyl, propyl, isopropyl, butyl, isobutyl,
pentyl, isopentyl, neopentyl, xyclopropyl, xyclobutyl, xyclopentyl.

xyclohexyl, hoac 2-((tert-butoxycacbonyl)amino)etyl.
T4t hon 1a, R, 1a hydro, metyl, brom, flo, hoac clo.

Té6t hon la, Ry la hydro, metyl, etyl, propyl, isopropyl, butyl,

isobutyl, pentyl, isopentyl, hodc neopentyl.
Tét hon la, X, 1a N-R; va X, la CH.
Céc vi du dai dién cho hop chit c6 cong thirc hoa hoc 1 nhu sau:

1) 1-((2S,5R)-5-((5-clo-2-((1-etyl- |H-pyrazol-4-yl)amino)-7H-

pyr010[2,3-d]pyrimidin-4-yl)amino)-2-1netylpiperidin- 1-yl)prop-2-en-1-on,

2) 1-((28,5R)-5-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-
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pyrolo[2,3-d]pyrimidin-4-yl)amino)-Z-metylpiperidin- 1-yl)prop-2-en-1-on,

3) 1-((2S,5R)-5-((2-((1 -isobutyl-1H-pyrazol-4-yl)amino)-7H-
pyr010[2,3-d]pyrimidin-4-yl)amino)-Z-metylpiperidin- 1-yl)prop-2-en-1-on,

4) 1-((2S,5R)-5-((2-((1 -xyclopentyl-1H-pyrazol-4-yl)amino)-
7H-pyr010[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin- 1-yl)prop-2-en-
l-on,

S) tert-butyl 2-(4-((4-((3R,6S)-1-acryl0y1-6-mety1piperidin-3-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-Z-yl)amino)-lH-pyrazol- 1-
yl)etylcarbamat,

6) 1-((ZS,SR)-S-((5-clo-2-(isothiazol-4-yl)amino)-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin- 1-yl)prop-2-en-1-on,

7) 1-((ZS,SR)-S-((S-clo-Z-((1-(2,2-dif10roety1)-1H-pyrazol-4-
yl)amino)-7H-pyr010[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin- 1-
yl)prop-2-en-1-on,

8) 1-((2S,5R)-5-((5-clo-2-((1—(2,2,2-trifloroetyl)-1H—pyrazol-4-
yl)amino)-7H-pyr010[2,3-d]pyrimidin-4-yl)amino)-2-mety1piperidin- 1-
yl)prop-2-en-1-on,

9) 1-((2S,5R)-5-((5-010-2-((1-xyclopr0pyl- 1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-Z-metylpiperidin- 1-
yl)prop-2-en-1-on,

10) 1-((2S,5R)-5-((2-(1-etyl- 1H-pyrazol-4-yl)amino)-7H-
pyr010[2,3-d]pyrimidin-4-yl)(metyl)amino)-2—mety1piperidin- 1-yl)prop-2-
en-1-on, va

11) 1-((2S,5R)-5-((3-clo-6-((1-etyl- 1H-pyrazol-4-yl)amino)-1H-

pyrazolo[3,4-d]pyrimidin-4-y1)(metyl)amino)-2-metylpiperidin- 1-yl)prop-
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2-en-1-on.
Mé ta chi tiét sang ché

Ngoai ra, hop chat theo sang ché c6 thé ton tai & dang mudi, dic biét
la mudi duoc dung. Pbi v6i mubi, mudi thuong dugc st dung trong linh
vuc k§ thuat nay, nhu mudi cong axit dugc tao thanh béng axit tu do duogc
dung co thé duoc st dung khong gi¢i han. Thudt ngit “mubdi duoc dung”
nhu duoc st dung ¢ day dung dé chi mudi cong hiru co hodc vo co bat ky
ctia hop chét c6 cong thuc héa hoc 1 ma ndng do cua nd co tac dung hu
hiéu vi n6 tuong dbi khong doc hai va vo hai ddi véi bénh nhan va co tac
dung phu khong lam suy giam tac dung co loi cua hop chét néu trén.

Mubi duoc dung co thé thu duoc bang cac phuong phdp thong
thuong st dung axit vo co hoac axit htu co. Vi du, mubi dugce dung co thé
duoc diéu ché bing cach hoa tan hop chét ¢6 cong thirc hoa hoc 1 trong
dung mdi hitu co ¢o thé tron lan véi nude, vi du, axeton, metanol, etanol
hodc axetonitril, sau do b6 sung axit hitu co hoac axit vo co, va loc va lam
kho tinh thé duoc két tia. Ngoai ra, né co thé duoc diéu ché bé‘mg cach
dua dung moi hozc luong axit qua muc tu hdén hop phan tng dugce b6 sung
axit vao ap suat bi giam va sau d6 lam kho phan cén, hoac bang cach bo
sung dung mdi hiru co khac nhau va sau d6 loc mudi da két tua. Tai thoi
diém nay, mudi duoc uu tién ¢ thé bao gom mudi ¢6 ngudn goc tur axit
clohydric, axit bromhydic, axit sulfuric, axit phosphoric, axit nitric, axit
axetic, axit glycolic, axit lactic, axit pyruvic, axit malonic, axit suxinic,
axit glutaric, axit fumaric, axit malic, axit mandelic, axit tartaric, axit
xitric, axit ascorbic, axit palmitic, axit maleic, axit hydroxymaleic, axit
benzoic, axit hydroxybenzoic, axit phenylaxetic, axit xinamic, axit
salixylic, axit metansulfonic, axit benzensulfonic hoac axit toluensulfonic,

va axit tuong tu.

Mubdi hodc solvat dugc dung cua hop chét c6 cong thuac hoa hoc 1 ¢o
thé duoc st dung lam hop chAt trung gian trong qua trinh san xuat hop
chéat c6 cong thuc hda hoc 1, hoac solvat hoac mudi duoc dung hodc cua

no.
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Hop chit co6 cong thuc hoéa hoc 1 theo sang ché bao gom khong chi
mudi duoc dung ctia nd, ma con solvat va hydrat cé thé duoc diéu ché tu
do, va ciing ¢co thé bao gdém toan bd chit dong phén lép thé. Solvat, hydrat
va chét ddng phan lép thé cua hop chat c6 cong thuc hoa hoc 1 ¢o thé
duoc diéu ché va st dung tr hop chit c6 cdng thic hoa hoc 1 str dung cac

phuong phap thong thuong.

Ngoai ra, hop chét c6 cong thuc hoa hoc 1 theo sang ché co thé duoc
didu ché o dang tinh thé hoac & dang khong phai tinh thé, va khi hop chat
c6 cong thie hoa hoc 1 dugc diéu ché & dang tinh thé, nd co thé duogc
hydrat héa hodc solvat hoa tuy V. Theo sang ché, hop chat c6 cong thuc
hoa hoc 1 ¢o thé khong chi bao gom hydrat hop thirc, ma con bao gdom hop
chét chta nhiéu luong nudc khac nhau. Solvat cua hop chat c6 cong thuc
hoa hoc 1 theo sang ché bao gdm cé solvat hop thuc va solvat khong hop

thue.

Ngoai ra, sang ché co thé tao ra hop chit c6 cong thuc hda hoc 1

thong qua so dd phan Gng 1 bén dudi lam vi du.

So d6 phan tng 1

z R,
N \J N
|
P~ \.N
NTOH
11
CH ~
- - 3 Z2N
Y |
i N N N
\] H “
o)
1.2
/mj/cw3 /\1] /LA r,CHa y\ﬂ o~ CHy
Ry, A~ N__O A Rs~ N o\)\/ Ry A_NH
h \/Rz\i/ T ii /'(\J \/Rﬂ” iii ’J\l Ry
N \\'&x © X1~ N \\j:"£x °© X N \\\f”\<x
2 N\)\ 2 N i N2
Ay A A A NG
H H H H
1-3 1-4 18
iii iv
v v
[\//\(CH:; /\/CH;% (/\]/CHa
Rg., Aw_ NH Ra.,,—~._-N. Raw A N
N7, iv N i NTR, S
/L‘\ // > )\,// e} - — P /I\ @]
N7 NS X N
/“\ //EN’ 2 /U\ N 2 N‘Q//X\ /‘i\ //L N 2
z7NTTN zZ7ONT ] NTONT K
1-6 17 !
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(trong so do phan ung 1, X, dén X,, va R, dén R; nhu dugc xac dinh

trude do, Z la halogen, va tdt hon 1a Z 1a clo)

Bude i 1a bude diéu ché hop chat c6 cong thue hoa hoc 1-3 bang
cach cho phan Ung hop chit c6 cong thuc hoa hoc 1-1 vdi hop chét co
cong thic hoa hoc 1-2. Phan Ung t6t hon 1a duoc thuc hién ¢ nhiét do 0°C
hoac thép hon hodc & nhiét do phong dén nhiét do cao vo&i su c6 mat cua
natri hydrua hoac diisopropyletylamin, va dung moi  tdt hon la

tetrahydrofuran, etanol, hoac dimetylformamit.

Buge ii 1a bude diéu ché hop chit c6 cong thuc hoa hoc 1-4 bang
cach cho phan tng hop chét c6 cong thirc hoa hoc 1-3 véi amin. Phan ung
t6t hon la dwoc thuc hién & nhiét do nam trong khoang tu 100°C dén
120°C v&i su ¢6 mat cua phéi tu, chét xuc tac paladi, hodc bazo, hoac thuc
hién ¢ nhiét do cao v&i sy cO mat cua axit trifloroaxetic, va dung moi tot

hon la 1.4-dioxan, tert-butanol hoac 2-butanol.

Budce iii la phan tng loai bo nhém bao vé ctia hop chéat c6 cong thirc
hoa hoc 1-4, la budc diéu ché hop chéat c6 cong thuc hoa hoc 1-5. Phan
tng tot hon la duoc thuc hién bang paladi voi su c6 mét cua hydro, hodc
duoc thuc hién ¢ nhiét d§ cao trong moi truong axit, t&t hon 1a trong moi
truong axit clohydric 6N.

Buge iv 1a budce diéu ché hop chét c6 cong thuc hoa hoc 1 bang céach
cho phan tng hop chit c¢6 cong thuc hoa hoc 1-5 voi axyl clorua. Phan
ang tt hon la dugce thye hign ¢ nhiét do nidm trong khoang tir -20°C dén
0°C vo&i su c6 mat cua trietylamin hodc natri hydro cacbonat. Ngoal ra,
dung mo1 t6t hon 1a hdn hop chta diclorometan hoac tetrahydrofuran va

nudc.
Ngoai ra, nhu dugc thé hién trong so dd phan tng 1, hop chét ¢
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cong thtre hoa hoc 1-3, hop chat co cong thue hoa hoc 1-6, hop chat ¢6
cong thirc héa hoc 1-7, va hop chéat c6 cong thuac hoa hoc 1 cling coO thé
duoc diéu ché theo thu tu nay, va mai budc iii, iv, va ii la tuong tu nhu
dugc mo ta bén trén, ngoai trir cac chat phan ung.

Ngoai ra, sang ché co thé tao ra hop chat c6 cong thuc hoa hoc 1

thong qua so dd phan ung 2 bén dudi lam vi du.

So d6 phan Gng 2

CHs =
z Ra )Z\/ Ra \./II\I O\/@
NI ‘\4 v N \l J\\X vi H'\II Rz \g i
L X ! 2 S
S AN PG ZJ\N//L N N \/ngz
H PG 77NN
PG
1-1 2-2 2-3
A~ CHs ( CHy - ~_CHs
R« L/ ~ /O R3\ e \/N\ O \J R3. A~ NH
1 T( i 1 ®T X 1 R
N» )( NX1\\\ N‘ \jfgx X4 1 N SX
B o i A2 N ! A2
7 \N \\/’\N,J\N'f N\ \\/\\N)\N J‘\N
PG H PG H H
2-4 2-5 2-6

(trong so do phan Ung 2, X, dén X,, va R, dén R; nhu dugc xac dinh
truge d6, PG la hydropyran hoac 2-(trimetylsilyl)etoxymetyl lam nhom

bao vé, va Z la halogen. Tot hon la, Z 1a clo).

Buse v 1a bude diéu ché hop chit c6 cong thue hoa hoc 2-2 bang
cach cho phan ung hop chéit ¢6 cong thirc hoa hoc 1-1 voi nhom bao ve.
Phan Gng tét hon la dugce thuc hién v6i dihydropyran trong moi trudong
axit, hoac dugc thuc hién bang 2-(trimetylsilyl)etoxymetyl clorua trong

méi truong bazo, va dung mo6i  té6t hon la diclorometan hoac
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dimetylformamit.

Bude vi 1a budce diéu ché hop chat c6 cong thuc hoa hoc 2-3 tir hop
chit c6 cong thiac hoa hoc 2-2, va la tuong tu budc i ctia so do phan ung 1

ngoai trir cdc chat phan Ung.

Buée vii 1a bude didu ché hop chat co cong thic hoa hoc 2-4 bing
cach cho phan Uung hop chit c6 cong thuc hoa hoc 2-3 va R;-1. Phan ung
t6t hon 1a dugc thuc hién & 0°C hodc thap hon, hoac ¢ nhiét do phong vdi
su ¢O mat cua bazo, 6t hon 1a v&i su c¢6 mat cua natri hydrua, va dung moi

t6t hon la dimetylformamit.

Budc viii 1a budc diéu ché hop chéat c6 cong thuc hoa hoc 2-5 tur hop
chit c6 cong thuc hoéa hoc 2-4, va la tuong tu budc ii cua so do phan ung

1 ngoai tru cac chat phan Ung.

Budc ix la budc phan ung dé loai bo nhom bao vé cua hop chét c6
cong thirc hoa hoc 2-5, 1a budc diéu ché hop chét ¢o6 cong thic hoa hoc 2-
6. Phan Gng tdt hon 1a dugc thuc hién ¢ nhiét do cao trong moi truong axit
(tbt hon 1a, axit trifloroaxetic), hodc dugc thuc hién béng fluorua, tt hon
la tetrabutylamoni fluorua, trong moi truong bazo, va dung moi tot hon la

metanol, tetrahydrofuran, hodc 1,4-dioxan.

Buéc x la bude diéu ché hop chit c6 cong thiuc héa hoc 1 tu hop
chat c6 cong thirc hoa hoc 2-6, va la tuong tu bude iv ctia so d6 phéan Gng
1 ngoai tru cac chit phan ung.

Theo phuong an khéac cua sang ché, sang ché dé cap dén dugc pham
dé ngan nglra hoac diéu tri bénh c6 lgi cho hoat dong wc ché kinaza, chua
hop chit c6 cong thirc hoa hoc 1, hoac mubdi duoc dung, hydrat, solvat

hodc chdt dong phan cua no lam thanh phan hoat tinh.
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Trong truong hop nay, bénh co li€én quan dén hoat dong Uc ché
kinaza bao gé)m bénh viém, bénh tu mién, bénh ting sinh hodc bénh ting

sinh qua muc, va bénh do h¢ mién dich, ung thu, khdi u hoac tuong tu.

Thuat ngt “ngdn ngira” nhu dugc su dung & day dé cap dén bat ky
hanh ddng nao nham tri hoan hoac tc ché su xuat hién, lan rong hodc tai
phat cac bénh duogc dé cap bén trén bang cach st dung ché pham theo sang
ché, va thuat ngit “didu tri” nhu dugc su dung ¢ day dung dé chi bat ky
hanh ddng nao nham cai thién hodc thay ddi triéu ching cua cac bénh néu

trén tot hon bang cach st dung ché phém theo sang ché.

Dugc pham theo sang ché c6 thé dugc bao ché & dang dé st dung
qua dudng miéng hodc ngoal ruot theo quy dinh thuc hanh duoc ticu chuan.
Cac dang bao ché nay co thé chaa chat phu gia nhu chat mang, chat phu

hoic chét pha lodng dugc dung ngoai thanh phan hoat tinh.

Chét mang thich hop bao gom, vi du, nudc mubi sinh ly, polyetylen
glycol, etanol, diu thuc vat, va isopropyl myristat va tuong tu. Chat pha
loang bao g@)m, vi du, lacotza, dextroza, sucroza, manitol, sorbitol,
xenluloza va/hodc glyxin va twong tu, nhung khong gi¢i han ¢ nhing chét
nay. Ngoai ra, hgp chat theo sang ché c6 thé duoc hoa tan trong dau,
propylen glycol hodc cac dung moi khac thuong dugc st dung dung dich
tiém diéu ché. Ngoai ra, hop chéit theo sang ché c6 thé duoc bao ché trong

thudc m& hodc kem dé st dung khu tru.

Dang liéu lugng dugc cia hop chit theo sang ché c6 thé bao gom
viéc st dung cac hop chéat o dang mudi hodc solvat dugc dung cua no, va
viéc st dung hop chat mdt minh hodc nhu to hgp va/hoac hon hop thich
hop cung v6i hop chéat ¢o hoat tinh dugc.

Hop chat theo séng ché c6 thé duoc bao ché thanh dung dich tiém
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bang cach hoa tan, tao huyén phu hodc nhii hoa hop chit trong dung moi
hoa tan trong nudc nhu nudc mudi thuong, 5% dextroza hodc dung moi
khong chtra nude nhu axit glyxerit béo tdng hgp, este cua axit béo cao hon
hoac propylen glycol. Cac dang bao ché theo sang ché ¢6 thé bao gdm chét
phu gia thong thuong nhu chéit hoa tan, chat dang truong, chét tao huyén

phu, chat nhii hoéa, chat lam 6n dinh va chdt bao quan.

Liéu dugc wu tién cua hop chit theo sdng ché co thé dugc thay doi
theo tinh trang va can ndng cua bénh nhéan, mic d6 nghiém trong cua bénh,
loai thudc, va con dudng va thoi gian su dung, nhung no ¢é thé duogc lua
chon thich hgp bdi ngudoi ¢o hiéu biét trung binh trong linh vuc k¥ thuat
nay. Dé dat dugc hiéu qua mong mudn, tuy nhién, hop chit theo sang ché
¢6 thé duoc st dung hang ngay voi Jieu nam trong khoang tu 0,0001 dén
100 mg/kg (khéi lwong co thé), va tot hon la 0,001 dén 100 mg/kg (khdi
luong co thé). Viéc st dung coé thé dugc thuc hién mot lan mot ngay hoac
chia liéu mdi ngay qua duong miéng hoac ngoai rudt. Phu thudc vao
phuong phéap su dung, ché pham ¢ thé chta hop chat theo sang ché voi

luong 0,001 dén 99% khdi lugng, tot hon 1a 0,01 dén 60% khdi lugng.

Duoc phém theo sang ché c6 thé duoc st dung cho dong vét co vu
nhu chudt céng, chudt, gia suc, con nguoi, thong qua cac con duong khac
nhau. Viéc su dung c¢é thé duoc thuc hién thong qua toan bo phuong phap
c6 thé, vi du, tiém qua duong mi¢ng, truc trang, trong tinh mach, trong co,

dusi da, trong mang trong tir cung, ndo tam that.
Hiéu qua co loi
Hop chét co cong thuac hoa hoc 1 theo sang ché hodc mudi, hydrat,

solvat hodc chdt dong phan duoc dung cia no ¢6 thé dugc st dung hitu

hiéu dé ngan ngua hodc dicu tri bénh c6 lién quan dén hoat dong uc ché
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kinaza.
Vi du thuc hién sang ché

Du¢i ddy, sdng c€ s& mo ta chi tiét hon bang cac vi du. Tuy nhién,
cac vi du nay dugc cung cap chi v6i muc dich minh hoa, va khong nén

dugc hiéu la gi¢i han pham vi cua sang ché boi cac vi du nay.

Vi du 1. Bidu ché 1-((28,5R)-5-((5-clo-2-((1-etyl-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-

yl)prop-2-en-1-on

( HN“'OCIHA

N N\\O

N | u/lkN/ \

Budoc l: Piéu ché benzyl(ZS,SR)-S-((2,5-dic10-7H—pyr010[2,3—
d]pyrimidin-4-yl)amino)—2-metylpiperidin-1-carb0xylat

Sau khi 2.,4,5-triclo-7H-pyrolo[2,3-d]pyrimidin (11,1 g, 50,0 mmol)
duoc hoa tan trong etanol (10,0 mL), N,N-diisopropyletylamin (26,1 mL,
150,0 mmol) va benzy1(2S,SR)-5-amino-2-mety1piperidin-1-carboxy1at
(14,9 g, 60,0 mmol) duoc bd sung vao do. Hon hop phan Gng dugc khudy
& nhiét do 110°C trong 12 gio. Sau khi bd sung etyl axetat, nudc cat
duoc bd sung va 16p hitu co duge tach ra. L6p hitu co da tach duge xu ly
bang natri sulfat, dugc loc va dugc ¢o dudi diéu kién ap sudt giam. Phan
can dugc tach béng ky thuat sac ky cot dé thu duoc 19.9 g (hicu suét:
91.7%) hop chit néu & tidu de.

|H NMR (500 MHz, CD;OD) & 7,40-7.20(m, SH), 7,03(s, 1H),
5.18-5,06(m, 2H), 4,50-4,30(m, 2H), 4.16-4,04(m, 1H), 2,94-2,85(m, 1H),

1.95-1.77(m, 3H), 1.70-1,60(m, 1H), 1,24-1,20(m, 3H)
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Buge 2: Didu ché benzyl (2S,5R)-5-((5-clo-2-((1-etyl-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)—2-metylpiperidin-1-
carboxylat

Benzyl(2S,SR)-5-((2,5-dic10-7H-pyr010[2,3-d]pyrimidin-4—
yl)amino)-2-mety1piperidin-1-carb0xylat (19,9 g, 46,0 mmol) va 1-etyl-
1H-pyrazol-4-amin (3.9 g, 35.0 mmol) dugc hoa tan trong 2-butanol
(190,0 mL). Sau khi bd sung axit trifloroaxetic (3,2 mL, 42,0 mmol), hdn
hop phan tng duoc phdn Ung o nhiét dd 110°C trong 12 gi0, va sau do
dung moi dugc cb. San pham phéan Gng dugc trung hoa bang cach bd sung
dung dich amoniac 7N dugc hoa tan trong metanol, va sau do phan cidn
duoe tich bing k§ thuat sic ky cot dé thu duge 4,7 g (hicu suat: 26,5%)
hop chét néu o tiéu de.

1H NMR (500MHz, CD;0D) & 7.90(s, 1H), 7,51(s, 1H), 7.40-
7.20(m, 5H), 6,78(s, 1H), 5,18-5,06(m, 2H), 4,54-4,38(m, 2H), 4,27-
4,10(m, 1H), 4,10-4,00(m, 2H), 2,94-2,85(m, 1H), 1,99-1,70(m, 4H),
1,43-1,35(m, 3H), 1,28-1,20(m, 3H)
Buée 3 Didu ché 5-clo-N?-(1-etyl-1H-pyrazol-4-yD)-N'-((3R.68)-6-
metylpiperidin-3-yl)-7H-pyr010[2,3-d]pyrimidin-2,4-diamin

Dung dich axit clohydric 6N (47,0 mL, qua mtc) dugc hoa tan
trong metanol dugc bd sung vao benzyl (2S,5R)-5-((5-clo-2-((1-etyl-1H-
pyrazol-4-y1)amino)-7H-pyr010[2,3-d]pyrimidin-4-yl)amino)-2-
metylpiperidin-1-carboxylat (4.7 g, 9,5 mmol). Sau khi khudy & nhiét do
80°C trong 6 gi0, san pham phan Gng dugc cd va sau d6 phan ung tiép

theo dugc thuc hién khong cén téch.

Buge 4: Didu ché 1-((2S,5R)-5-((5-clo-2-((1-etyl-1H-pyrazol-4-yl)amino)-

7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-Z-metylpiperidin- 1-yl)prop-2-en-

-16-



41121

1-on

Sau khi 5-clo-N2-(1-etyl-1H-pyrazol-4-y1)-N"-((3R.68)-6-
Inetylpiperidin-3-34)-7I{-pyr010[2,3-d]pyrhnidin-2,4-dian3h1 (3.3 g, 9.0
mmol) va natri bicacbonat (599,8 mg, 6.9 mmol) dugc hoa tan trong
tetrahydrofuran / nudc cat (15,0 mL/3,0 mL), acryloyl clorua (720.,0 uL,
9.0 mmol) dugc bd sung vao do ¢ nhigt do 0°C. Hon hop phan tng dugc
khudy & nhiét do 0°C trong 1 gio. Sau khi bd sung etyl axetat, nudgc cat
duge bo sung va l16p hitu co duoc tach. Lép hiu co da tach duoc xu ly
béng natri sulfat, dugc loc va dugce ¢cd dugi diéu kién ap suétgiény Phan
can dugc tach béng k¥ thuat sac ky cot dé thu duoc 1,4 mg (hiéu suét:
36.8%) hop chit néu & tiéu de.

IH NMR (500 MHz, CD;0D) & 7,95(s, 1H), 7,50(s. 1H), 6.94-
6,55(m, 2H), 6,33-6,06(m, 1H), 5.86-5,53(m, 1H), 4,56-4,14(m, 2H),
kl3#k000n,2PD,3,hL2,67Un,1H),2J8-2J2(nn 1H), 2,04-1,98(m, 1H),

1.97-1.76(m, 3H), 1,46-1,38(m, 3H), 1.37-1,17(m, 3H)

Vi du 2: Diéu ché 1-((28,5R)-5-((2-((1-etyl-1H-pyrazol-4-yl)amino)-7H-

pyr010[2,3-d]pyrinnidin-4-yl)an3h10)-2-nletylpiperidin-l-yl)prop-Z-en-l-on

( HN“'G\HA
N N ©
NN )'\)NI?
H

5.4 mg (hiéu suat: 46,1%) hop chit néu & tiéu dé thu dugc theo
cach tuong tu nhu trong vi du 1, ngoai tru ring 2,4-diclo-7H-pyrolo[2.3-
d]pyrimidin dugc st dung thay Vi2,4,5-Uﬁclo-7I{-pyrolo[2,3-d]pyrhnidin
trong vi du 1.

IH NMR (500 MHz, CD;OD) § 7,96-7,91(m, 1H), 7,52-7.47(m.
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1H). 6,88-6,57(m, 2H), 6,40-6,38(m, 1H), 6,.23-6,13(m, 1H), 5.79-5.56(m,
1H), 4.47-4,07(m, 4H), 3,00-2,70(m, 1H), 2,01-1.81(m, 4H). 1.44-1.41(m.

3H), 1,35-1,34(m. 1H), 1,26-1,22(m, 2H)

Vi du 3: Diéu ché 1-((2S,5R)-5-((2-((l-isobutyl-1H-pyrazol-4-yl)amino)-
7H-pyr010[2,3-d]pyrimidin-4-yl)amin0)-2-mety1piperidin-l-yl)prop-Z-en—

l1-on

s
&uxtf{}

Budc 1: Didu ché benzyl (28,SRJ—S-((2-c10-7I{-pyrolo[2,3—d]pyrhnidin-4—
ylﬁnnino)-24netylpiperidin-1-carb0xylat

Sau khi benzyl (2Rﬂ5S)-S-annno-2-nunylpiperidin-1-carboxylat
(10,0 g, 40,27 mmol) dugc hoa tan trong etanol (500,0 mL), N,N-
diisopropyletylamin (35,1 mL, 201.4 mmol) va 2.,4-diclo-7H-pyrolo[2.3-
d]pyrimidin (9,1 g, 48,3 mmol) dugc bd sung vao d6. Hon hop phan ung
duge khudy & nhiét do 110°C trong 12 gio. Sau khi bd sung etyl axetat,
nude cit duoc bo sung va 16p hitu co dugc tach. Lép hitu co da tach dugc
xﬁly'béngrunrisuﬁht,duqclocx@,duqccé dudi didu kién ap suat giam.
Phin can duge tach bang k¥ thuat sdc ky cot dé thu dugce 14,6 mg (hicu
sudt: 90.7%) hop chét néu & tidu dé.

IH NMR (500 MHz, CDCl35) & 11,00(s. 1H), 7,48-7.30(m, SH),
7.03(s, 1H), 6,38(s, 1H), 5,41-4,93(m, 2H), 4,63-4,41(m, 2H), 4.,22-
4.19(m, 1H), 2,77-2,75(m, 1H), 2.09-2,06(m, 1H), 1,98-1,83(m, 1H),
1,78-1,45(m, 2H), 1.39-1,10(m, 3H)

Bugec 2: Diéu ché 2-010-TJ-((3I{,6S)-6—nnetylpiperidin-3-yl)-7}{-

pyrolo[2,3-d]pyrimidin-4-amin
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Sau khi benzyl (2S,SR)-S-((2-c10-7H-pyr010[2,3-d]pyrimidin-4—
y1)amino)-Z-metylpiperidin-l-carboxylat (14,4 g 36,0 mmol) duoc hoa
tan trong etanol (500,0 mL), paladi/cacbon (1,4 g) duoc bd sung vao do,
va 10 phan tng duogc dong kin. Khoéng khi bén trong 1o phan ing duoc
loai boé sir dung bom chan khong, va phan ung hydro hoa qua trung gian
paladi dugc thuc hi¢n thong qua viéc thay thé khi hydro. Sau khi phan
ung tién hanh ¢ nhiét do phong trong khodng 3 gio, paladi duoc loai bo
qua miéng loc xelit, va etanol dugc ¢co duédi diéu kién ap suét giam. 6.9 g
(hiéu suat: 60,2%) hop chéit néu ¢ tiéu dé thu duoc khong can tinh ché
them.

Bude 3: Pidu ché 1-((28,5R)-5-((2-clo-7H-pyrolo[2.3-d]pyrimidin-4-
yl)amino)-Z—metylpiperidin-1-y1)prop-2-en-1—on

Sau khi 2-010-N-((3R,6S)-6-mety1piperidin-3-yl)-7H-pyr010[2,3-
d]pyrimidin-4-amin (6,8 g, 25,7 mmol) va natri bicacbonat (4,3 g, 51,3
mmol) dugc hoa tan trong tetrahydrofuran/nudc cat (300,0 mL/30,0 mL),
acryloyl clorua (2,1 mL, 25,7 mol) duoc bd sung vao do ¢ nhiét do 0°C.
Hon hop phan Ung duogc khudy & nhiét do 0°C trong 1 gi¢. Sau khi bo
sung ¢ty1 axetat, nugc cit dugce bd sung va 1¢p hitu co duogc tach. Lop
hitu co di tach dugc xu ly béng natri sulfat, duoc loc va dugc cd dudi
diéu kién ap suat giam. Phéan cin duoc tach bang k¥ thuat sic ky cot dé
thu duoc 3,3 mg (hicu suat: 40,2%) hop chét néu & tiéu dé.

I1H NMR (500 MHz, CDCl3) & 11,82(s, 1H), 7.08-7,06(m, 1H),
6,95-6,48(m, 1H), 6,45-6,16(m, 2H), 5,74-5,72(m, 1H), 5.50(s, 1H),
5,02(s, 1H), 4,46(s, 1H), 4.11-4,09(m, 1H), 2.,88(s, 1H), 2,10-2,08(m,

IH), 1,95-1,61(m, 4H), 1,45-1,03(m, 3H)

Bugc 4: Diéu ché 1-((2S,5R)-5-((2-((1-isobutyl-1H-pyrazol-4-yl)amino)-
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7H-pyr010[2,3-d]pyrimidin-4-yl)amino)-2-mety1piperidin- 1-yl)prop-2-en-

l-on

Tert-butanol (2,0 mL) dugc bd sung vao 1-((2S,5R)-5-((2-clo-7H-
pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-yl)prop-2-en-1-
on (100,0 mg, 0,3 mmol) va 1-isobutyl-1H-pyrazol-4-amin (45,3 mg, 0.3
mmol). Tris(dibenzylidinaxeton)dipaladi (28,6 mg, 0,03 mmol), 2-
dixyclohexylphosphino-Z',4’,6’-triisopr0pylbiphenyl (22,4 mg, 0,05 mmol)
va kali cacbonat (86,4 mg, 0,6 mmol) duogc bd sung vao do, va hon hop
duoc khuay ¢ nhiét do 150°C trong khoang thoi gian tu 2 dén 3 gio va
sau do dugc lam mat xubng nhiét do phong. Sau khi bo sung etyl axetat,
nuée cat duoc bd sung va 1¢p hitu co duoc tach. Lép hitu co da tach duoc
xu ly béng natri sulfat, duoc loc va duge co dudi diéu kién ap suat giam.
Phin cidn dugc tach béng ky thuat sac ky cot dé thu dugc 15.0 mg (hi€u
suat: 11,4%) hop chit néu o tidu dé.

|H NMR (500 MHz, CDCl;) & 8,43(s, 1H), 7.82(s, 1H), 7,53-
7.44(m, 1H). 6,74(s, 1H). 6,65-6.62(m, 1H). 6,40(s, 1H), 6,33-6,30(m,
1H), 6.24(s, 1H), 5,70-5,68(m, 1H), 5,03(s, 1H), 4,72-4,70(m, 1H),
4.34(s, 1H), 4,17-4,06(m, 1H), 3.94-3,73(m, 2H), 2.86(s, 2H), 2.28-
2.07(m, 3H), 1,95-1,81(m, 1H), 1.79-1,58(m, 6H), 1,40-1,15(m. 8H),

1,00-0,83(m, 6H)

Vi du 4: Diéu ché 1-((2S,5R)-5-((2-((l-xyclopentyl-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-y1)amino)-2—metylpiperidin-1-

yl)prop-2-en-1-on



41121

25.8 mg (hiéu sudt: 18,4%) hop chat néu o tiéu dé dugc thu theo
cach tuong ty nhu trong vi du 3, ngoal tru raing 1-xyclopentyl-1H-
pyrazol-4-amin dugc su dung thay vi 1-isobutyl-1H-pyrazol-4-amin trong
vi du 3.

1H NMR (500 MHz, CDCl;) & 9,09(s, 1H), 7,86(s, 1H), 7.50-
7.48(m, 1H), 6,75-6,53 (m, 2H), 6,44(s, 1H), 6,32-6,29(m, 1H), 6,21(s,
1H), 5.67(s, 1H), 4,99(s, 1H), 4,74-4,70(m, 1H), 4,58-4,55(m. 1H),
2.82(s. 1H), 2,45-2.21(m, 1H), 2.12-1,56(m, 6H), 1.32-1,07(m. 4H),

0.92-0,76(m, 3H)

Vi du 5: Diéu ché tert-butyl 2-(4-((4-((3R,68)-1-acryloyl-6-
metylpiperidin-3-yl)amino)-7H-pyr010[2,3-d]pyrimidin-2-y1)amino)-1H-

pyrazol-1-yl)etylcarbamat

111.5 mg (hiéu sut: 69,7%) hop chit néu ¢ tidu dé& duogc thu theo
cach twong tu nhu trong vi du 3, ngoal tru ring tert-butyl(2-(4-amino-
1H-pyrazol-1-yl)etyl)carbamat duoc st dung thay vi 1-isobutyl-1H-
pyrazol-4-amin trong vi du 3.

IH NMR (500 MHz, CDCl;) & 9,00(s, 1H), 7,82-7,79(m, 1H),
7.50(s, 1H), 6,71(s, 1H), 6,65-6,59(m, 1H), 6,33-6,29(m, 1H), 6,23(s,
1H). 5,72-5,69(m, 1H), 4,14-4,10(m, 4H), 3,52-3,48(m, 2H), 2,04-2,02(m,

2H). 1,95-1,60(m, 4H), 1,50-1,47(m, 9H), 1,22-1,19(m, 3H)

Vi du 6: Diéu ché 1-((2S,5R)-5-((5-clo-2-(isothiazol-4-yl)amino)-7H-
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pyr010[2,3-d]pyrimidin-4-yl)amin0)-2-metylpiperidin- 1-yl)prop-2-en-1-on

HN“'(QN\H/\

S N/ﬁf\g ©
LK

5.9 mg (hiéu sut: 25,6%) hop chat néu ¢ ticu dé dugc thu theo
cach tuong tu nhu trong vi du 1, ngoai tru rang isothiazol-4-amin duoc
st dung thay vi l1-etyl-1H-pyrazol-4-amin trong vidu 1.

IH NMR (500 MHz, CD;0D) & 8,95-8,80(m, 1H), 8,62-8.50(m,
1H). 6,90-6,60(m, 2H), 6,33-6,10(m, 1H), 5,80-5,60(m, 1H), 4,65-4,08(m,

21). 3,18-2,70(m, 1H), 2,10-1,75(m, SH), 1,30-1,20(m, 3H)

Vi du 7: Diéu ché 1-((2S,5R)—5-((5-clo-2-((1-(2,2-dif10roety1)-1H-pyrazol-

4—yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-y1)amino)-2-mety1piperidin- 1-

" HN“'GW/\

Cl
O

N N™ S\
0
X N)\N N

9.9 mg (hiéu sudt: 39,3%) hop chat néu o tiéu dé¢ dugc thu theo

yl)prop-2-en-1-on

cach twong tu nhu trong vi du 1, ngoai tru rang 1-(2,2-difloroetyl)-1H-
pyrazol-4-amin dugc sir dung thay vi 1-etyl-1H-pyrazol-4-amin trong vi
du I.

1H NMR (500 MHz, CD;0D) 3 8,15-7,95(m, 1H), 7,70-7,50 (m,
1H), 6,90-6,55(m, 2H), 6,30-5.95(m, 2H), 5.80-5,55(m, 1H), 4,60-4,38(m,
3H), 4,30-4,10(m, 1H), 3,18-2,65(m, 1H), 2,05-1,65(m, SH), 1,40-1,20(m,

3H)
Vi du 8: Diéu ché 1-((28,5R)-5-((5-clo-2-((1-(2,2,2-trifloroetyl)-1H-
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pyrazol-4-y1)amino)-7H-pyrolo[2,3-d]pyrimidin-4—y1)amino)-2—

metylpiperidin-1-yl)prop-2-en- 1-on

Cl

?N N)\/E\g jO]A
N\\/lN/ikN/ N

H

9.2 mg (hiéu suat: 35,3%) hop chit néu & tiéu dé duoc thu theo
cach tuong tu nhu trong vi du 1, ngoai tru réng 1-(2,2,2-trifloroetyl)-1H-
pyrazol-4-amin dugc su dung thay vi l-etyl-1H-pyrazol-4-amin trong vi
du 1.

1H NMR (500MHz, CD;0D) 8 8.17-8,12(m, 1H), 7,58-7,55(m, 1H),
6.86-6.72(m, 2H), 6.28-6,18(m, 1H), 5.79-5,66(m, 1H), 4,82-4,81(m. 2H),
4,50-4,48(m, 1H), 4,26-4,15(m, 1H), 3,05-2,77(m, 1H), 2,01-1,83(m, 4H),
1,35-1.23(m, 4H)
Vi du 9: Diéu ché 1-((2S,5R)-5-((5-C10-2-((1-Xyclopropyl-1H-pyrazol-4-
yl)aminO)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-mety1piperidin-1—

yl)prop-2-en-1-on

< HN“’Q:INWA\

N\\/lN)l\N/ N
H H

5.0 mg (hiéu suat: 21,0%) hop chét néu o tiéu dé duoc thu theo
cach twong tu nhu trong vi du 1, ngoai tru rang l-xyclopropyl-1H-
pyrazol-4-amin dugc su dung thay vi 1-etyl-1H-pyrazol-4-amin trong vi
du 1.

I|H NMR (500 MHz, CD;0OD) & 7.98(s, 1H), 7.48(s, 1H), 6,82-

6.64(m, 2H), 6,21-6,18(m, 1H), 5,75-5,61(m, 1H), 4,58-4,56(m, 1H),
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4.26-4.19(m, 1H), 3,52-3.50(m, 1H), 3,05-2,77(m, 1H), 2.05-1,82(m, 4H).

1.36-1,31(m, 4H), 1,03-0,98(m, 4H)

Vi du 10: Diéu ché 1-((2S,SR)-5-((2-(l-etyl-1H-pyrazo1-4-y1)amin0)-7H-
pyr010[2,3-d]pyrimidin-4-yl)(metyl)amino)-2-mety1piperidin-1-y1)pr0p-2-

en-1-on

( \N\v@\ﬂ/\
N 1 )
\\»J\N)\N/ N
N H
Busc 1: Diéu ché 2,4-dic10-7-((2-(trimetylsilyl)etoxy)metyl)-7H-

pyrolo[2,3-d]pyrimidin

2.4-diclo-7H-pyrolo[2,3-d]pyrimidin (400,0 mg, 2,1 mmol) va natri
hydrua (93,6 mg, 2,3 mmol) duoc hoa tan trong N,N-dimetylformamit
(4,0 mL), va sau do hon hop duoc khuéy & nhiét do 0°C trong 10 phut. 2-
(Trimetylsilyl)etoxymetyl clorua (415,0 uL, 2,3 mmol) duoc b6 sung vao
hdn hop phan tng, sau do khudy ¢ nhiét do 0°C trong 30 phut. Sau khi bo
sung etyl axetat vao hdn hop, nudce cat duge bo sung va 16p hitu co dugc
tach. Lép hitu co da tach duoc xu ly bé‘mg natri sulfat, duoc loc va dugc
¢6 dudi diéu kién ap sudt giam. Phan cin duogc tach bing k¥ thuat sac ky
cot dé thu duge 585,0 mg (hiéu suat: 80,4%) hop chat néu & tiéu dé.

|H NMR (500 MHz, CD;0D) & 7,66-7,65(m, 1H), 6,72-6,71(m,
1H), 5,63(s. 2H), 3,59-3,56(m, 2H), 0,91-0,88(m, 2H), 0,07(s, 9H)
Budc 2: Diéu ché benzyl (2S,5R)-5-((2-clo-7-((2-
(trimetylsilyl)etoxy)metyl)-7H-pyrolo[2,3-d]pyrimidin-4-y1)amino)-2-
metylpiperidin-1-carboxylat

Sau khi benzyl (ZS,SR)-S-amino-Z-metylpiperidin-l-carboxylat
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(390,1 mg, 1,6 mmol), 2,4-diclo-7-((2-(trimetylsilyl)etoxy)metyl)-7H-
pyrolo[2,3-d]pyrimidin (500,0 mg, 1,6 mmol) va N, N-diisopropyl (821.0
ul, 4,7 mmol) dugc hoa tan trong etanol (3,0 mL), nhiét do duoc tdng
l1én 150°C va hdon hop duogc khudy trong 12 gio. Dung dich dugc c6 dudi
diéu kién ap sudt giam, va phan cin thu dugc duoc tach bang k¥ thuat sdc
ky cot dé thu duge 717,8 mg (hiéu sut: 86.2%) hop chét néu & ticu dé.

IH NMR (500 MHz, CD;0D) & 7.40-7,29(m, SH), 7,13-7,12(m,
1H). 6.61-6,60(m, 1H), 5,48(s. 2H), 5,18-5,12(m, 2H), 4.49-4.47(m, 1H).
4.36-4.34(m, 1H), 4,12-4,10(m, 1H), 3.54-3,53(m, 2H), 2.85-2.80(m, 1H).
1.93-1,70(m, 3H), 1,25-1,22(m, 4H), 0,88-0,85(m, 2H), 0,07(s, 9H)
Budc 3: Piéu ché benzyl(2S,5R)-5-((6-clo-1-((2-
(trimetylsilyl)etoxy)metyl)-1H-pyrazolo[3,4-d]pyrimidin-4-y1)amino)-2-
metylpiperidin-1-carboxylat

Sau khi benzyl (2S,5R)-5-((2-010-7-((2—(trimetylsilyl)etoxy)metyl)—
7H-pyr010[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-carboxylat
(170,0 mg, 0,3 mmol) dugc hoa tan trong N,N-dimetylformamit (2,0 mL),
natri hydrua (25,7 mg, 0,6 mmol) dugc bd sung vao do va sau do khudy o
nhiét do 0°C trong 10 phut. Sau do, metyl iodua (30,0 ul, 0.5 mmol)
duoc bd sung va tiép tuc khudy ¢ nhiét do 0°C trong 2 gid. Sau khi bo
sung etyl axetat vao hon hop, nudc cit dugc bo sung va 1op hitu co duogc
tach. Lép hitu co da tach dugce xu ly béng natri sulfat, duoc loc va dugc
¢6 dudi diéu kién ap sudt giam. Phan can dugc tach bing k§ thuat sac ky
cot dé thu duge 165,2 mg (hiéu sudt: 94.7%) hop chét néu ¢ tiéu de.

1H NMR (500 MHz, CD;OD) 3 7.35-7,23(m, SH), 7,13-7.07(m,
1H), 6,61-6,58(m, 1H), 5.47(s, 2H), 5,17-5,06 (m, 2H), 4,61-4,60(m, 1H),
4,46-4,44(m, 1H), 3,54-3,50(m, 2H), 3,25(s, 3H), 3,17-3,14(m, 1H),

2.15-2.12(m, 1H), 1.87-1,65(m, 3H), 1,24-1.21(m, 41). 0.88-0,84(m, 2H),
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0,07(s, 9H)
Buée 4: Pidu ché benzyl (28,5R)-5-((2-((1-etyl-1H-pyrazol-4-yl)amino)-
7-((2-(trimetylsilyl)etoxy)metyl)-7H-pyr010[2,3-d]pyrimidin-4-
yl)(metyl)amino)-2-metylpiperidin-1-Carboxy1at

Tert-butanol (4,0 mL) dugc bd sung vao benzyl(2S,5R)-5-((6-clo-1-
((2-(trimetylsilyl)etoxy)metyl)-1H-pyrazolo[3,4-d]pyrimidin-4—
| yl)amino)-Z-metylpiperidin-1-carboxylat (165,2 mg, 0,3 mol) va 1-etyl-
|H-pyrazol-4-amin (30,4 mg, 0,3 mmol).
Tris(dibenzylidinaxeton)dipaladi (13.9 mg, 0,02 mmol), 2-
dixyclohexylphosphino-2',4’,6‘-triisopropylbiphenyl (14,5 mg, 0,03 mmol)
va kali cacbonat (92,3 mg, 0,7 mmol) dugc bd sung vao do, va hon hop
duoc khudy & nhiét d6 150°C trong 12 gio va sau d6 dugc lam mat xuong
nhiét do phong. Sau khi bd sung etyl axetat, nudc cit dugc bd sung va
16p hitu co duge tach. Lop hitu co da tach dugc xu ly bang natri sulfat,
dugc loc va duogc ¢O dugi diéu kién ap suét giam. Phain cin dugc tach
bang k§ thuat sac ky cot dé thu duoc 149,4 mg (hiéu suit: 79,5%) hop
chit néu & tiéu de.

1H NMR (500 MHz, CD;0D) & 7.93(s, 1H), 7,54-7.21(m, 6H),
6.87-6,83(m, 1H), 6,53-6,51(m, 1H), 5,49(s. 2H), 5,19-5,05 (m. 2H),
4.49-4,48(m, 1H), 4,13-4,07(m, 3H), 3,25(s, 3H), 3,15-3,10(m, 1H),
2.15-2,11(m, 1H), 1,93-1,75(m, 4H), 1,43-1,40(m, 3H), 1,28-1,24(m, 3H),
0.90-0.87(m, 2H), 0,01(s, 9H)
Budc 5: Piu ché benzyl (28,5R)-5-((2-((1-etyl-lH—pyrazol-4-yl)amino)-
7H-pyr010[2,3-d]pyrimidin-4-yl)(metyl)amino)-Z-metylpiperidin-1-
carboxylat

Benzyl (2S,5R)-5-((2-((1-ety1-1H-pyrazol-4-y1)amino)-7-((2—

(trimetylsilyl)etoxy)mety1)-7H-pyr010[2,3-d]pyrimidin—4-
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yl)(metyl)amino)-2-metylpiperidin-1-carb0xylat (133,5 mg, 0,2 mmol),
etylendiamin (43,7 ul, 0,6 mmol), va tetrabutylamoni fluorua 1,0M
(647,1 uL, 0,6 mmol) dugc hoa tan trong dung dich tetrahydrofuran dugc
hoa tan trong tetrahydrofuran (2,0 mL), va sau do hon hop duge khudy o
nhiét do 160°C trong 12 gio. Sau khi bd sung etyl axetat, nudc cat dugc
b6 sung va lgp hitu co duoc tach. Lép hitu co da tach dugc xu ly bang
natri sulfat, duoc loc va dugc ¢d du¢i diéu kién ap sudt giam. Phan cin
dugc tach béng ky thuat sac ky cot dé thu duogc 72,3 mg (hi¢u suét:
68.6%) hop chit néu & tieu dé.

1H NMR (500 MHz, CD;0D) 3 7.82(s. 1H). 7.47(s, 1H), 7.35-
7.19(m, 5H), 6,74-6,71(m, 1H), 6,40-6,38(m, 1H), 5,15-5,01(m, 2H),
4.83-4,80(m, 1H), 4,43-4.41(m, 1H), 4,03-4,00(m, 3H), 3.22(s, 3H),
109-3M60n,1H),L82-L650n,3H),L36-L340n,3H),125—L210n,4H)
Bugc 6: Didu ché Nz-(l-etyl-1H-pyrazol-4-yl)-N4-metyl-N4-((3R,6S)-6-
metylpiperidin—3-yl)-7H—pyr010[2,3-d]pyrimidin-2,4-diamin

Sau khi bd sung metanol vao benzyl (2S,5RJ-54(2-«J-etyl—lH-
pyrazol-4-y1)amino)-7H-pyrolO[2,3-d]pyrimidin-4-yl)(metyl)amino)-2-
metylpiperidin-1-carboxylat (72,3 mg, 0,1 mmol) va paladi/cacbon (7.0
mg), khong khi dugce thay thé bang hydro va hon hgp duoc khudy & nhiét
dd phong trong 12 gio. Sau khi loc dudgi diéu kién ap sudt giam qua xelit,
phén can duogc ¢ dudi diéu kién ap suat giam dé thu duoc 53.0 mg (hicu
sudt: 100,0%) hop chét néu & tiéu dé, va phan ng tiép theo duoc thuc
hién khong cAn tach tiép.
Bugc 7: Diéu ché 1-((2S,SR)-5-((2-(l-etyl-1H-pyrazo1-4—y1)amino)—7H-
pyr010[2,3-d]pyrimidin-4-y1)(mety1)amino)-2-metylpiperidin-1-y1)prop-
2-en-1-on

Sau  khi Nz-(l-etyl-1H-pyrazol-4-y1)-N4-mety1-N‘*-((3R,6s>-6-
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metylpiperidin-3-yl)-7H-pyrolo[2,3-d]pyrimidin-2,4-diamin (53,0 mg,
0.1 mmol) va natri bicacbonat (37,3 mg, 0.4 mmol) dugc hoa tan trong
tetrahydrofuran/nudc cét (0,75 mL/0,25 mL), acryloyl clorua (12,0 ulL,
0,1 mmol) duogc bd sung vao do & nhiét d6 0°C. Hon hop phan ung duoc
khudy o nhiét do phong trong 1 gio. Sau khi bd sung etyl axetat, nudc cat
dugc bé sung va 16p hiru co dugce tach. Lop hiu co da tach duogc xu ly
béng natri sulfat, duoc loc va dugc c¢d dudi diéu kién ap suét giam. Phén
cdn ducoc tach béng k¥ thuat sac ky cot dé thu duoc 29,0 mg (hiéu suét:
48.0%) hop chat néu o tiéu de.

IH NMR (500 MHz, CD;0D) & 7.90(s, 1H), 7,55(s. 1H). 6,84-
6,61(m, 1H), 6.26-6,19(m. 1H), 5,75-5,68(m. 1H), 4.63-4,61(m, 1H),
4.51-4,42(m, 1H), 4,13-4,01(m, 3H), 3,41-3,06(m. 4H), 2,21-2.18(m, 1H),
1.88-1,81(m, 3H), 1,44-1,41(m, 3H), 1,35-1,30(m, 3H)

Vi du 11: Biéu ché 1-((2S.5R)-5-((3-clo-6-((1-etyl-1H-pyrazol-4-
yl)amino)-1H-pyrazolo[3,4-d]pyrimidin-4-yl)(metyl)amino)-Z-

metylpiperidin-1-yl)prop-2-en-1-on

(0 Ty e
N | ,
N N)\N/ N
H H
Budc 1:  Didu ché 3.4,6-triclo-1-(tetrahydro-2H-pyran-2-yl)-1H-
pyrazolo[3.4-d]pyrimidin
3,4,6-triclo-1H-pyraz010[3,4-d]pyrimidin (600,0 mg, 2,7 mmol),
dihydropyran (735,0 uL, 8,1 mmol) va axit p-toluensulfonic (51,1 mg, 0,3

mmol) dugc hoa tan trong diclorometan (10,0 mL), va sau do khudy o

nhiét do 120°C trong 2 gio. Hdn hop phan ung dugc c6 dudi diéu kién ap
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suit giam, va sau doé phan cidn thu dugc duge tach bang ky thuat sic ky cot

dé thu duoc 715,9 mg (hiéu suat: 86,7%) hop chat néu ¢ tidu dé.

IH NMR (500 MHz, CD;0D) 8 5,98-5.95(m, 1H), 4,05-4,02(m, 1H).
3.81-3.76(m, 1H), 2,46-2,43(m, 1H), 2,14-2,10(m, 1H), 1,98-1.95(m. 1H).

1,82-1,62(m, 3H)

Bude 2: Pidu ché benzyl (28,5R)-5-((3,6-diclo-1-(tetrahydro-2H-pyran-2-
yl)-lH—pyrazolo[3,4‘-d]pyrimidin-4-yl)amino)-2-metylpiperidin-1-

carboxylat

Benzyl (2S,SR)-5-amin0-2-mety1piperidin-1-carb0xylat (242,2 mg,
1,0 mmol), 3,4,6-triclo-1-(tetrahydr0-2H-pyran-2-yl)-1H-pyrazolo[3,4-
d]pyrimidin (300.0 mg, 1.0 mmol) va N,N-diisopropyl (203.9 ul, 1.2
mmol) dugc hoa tan trong etanol (2,0 mL) va sau do khuéy & nhiét do 190°C
trong 5 gid. San pham phan ung dugc ¢d dudi diéu kién ap sudt giam, va
sau do phan cian thu duge duge tach bang k¥ thuét sac ky ¢t dé thu dugc
446.3 mg (hiéu suat: 92,0%) hop chét néu & tiéu deé.

1H NMR (500 MHz, CD;0D) & 7,39-7,29(m, 5H), 5,80-5,78(m, 1H),
5.18-5,10(m, 2H), 4,48-4,46(m, 1H), 4.29-4,22(m, 2H), 4,04-4,02(m, 1H),
3.78-3,75(m, 1H), 3,02-3,00(m, 1H), 2.41-2,33(m, 1H), 2,08-1,61(m, 9H),
1,25-1,22(m, 3H)
Budc 3: Didu ché benzyl (2S,5R)-5-((3,6-diclo-1-(tetrahydro-ZH-pyran-Z-
yl)-1H-pyrazolo[3,4-d]pyrimidin-4-y1)(metyl)amino)-2-mety1piperidin-1-
carboxylat

Sau khi benzyl (2S,5R)-5—((3,6-diclo-1-(tetrahydr0-2H-pyran-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-4-y1)amino)-2-metylpiperidin-1-Carboxylat

(200,0 mg, 0,4 mmol) duoc hoa tan trong N.N-dimetylformamit (2,0 mL),
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natri hydrua (30,8 mg, 0,8 mmol) duge bd sung vao do va sau do khudy &
nhiét do 0°C trong 5 phut. Metyl iodua (40,0 ul, 0,6 mmol) dugc bd sung
va dwoc khudy & nhiét do 0°C trong 6 gid. Sau khi bd sung nudc cat, hdn
hop dugc loc dudi diéu kién ap sult giam dé thu dugc 205.,4 mg (hiéu suét:

100.0%) hop chét néu & tiéu de.

1H NMR (500 MHz, CD;0D) 8 7,36-7,31(m, 5H), 5.87-5,85(m, 1H).
5.14-5.09(m, 2H), 4,47-4,45(m, 2H), 4,18-4,13(m, 1H), 4,03-4.01(m, TH).
3.79-3.77(m, 1H), 3.32(s, 3H), 3,18-3,16(m, 1H), 2.39-1.59(m. 10H).

1,28-1,26(m, 3H)

Bugec 4: Diéu ché benzyl (28,5R)-5-((3-clo—6-((1-etyl-1H-pyrazol-4—
yl)amino)-lH-pyrazolo[3,4-d]pyrimidin—4-y1)(metyl) amino)-2-

metylpiperidin-1-carboxylat

Sau khi benzyl (28,5R)-5-((3,6—diclo-1-(tetrahydro-2H-pyran-2-yl)-
1H-pyrazolo[3,4-d]pyrimidin-4-y1)(metyl)amino)-Z-metylpiperidin-1-
carboxylat (200,0 mg, 0,4 mmol) va l-etyl-1H-pyrazol-4-amin (32,0 mg,
0,3 mmol) dugc hoa tan trong 2-butanol (3,0 mL), axit trifloroaxetic (26,5
ulL, 0,3 mmol) dugc bd sung vao do, va hdn hop dugc phan ung 200°C
trong 6 gio. San pham phéan ung dugc ¢o va sau do dugc trung hoa bang
cach bd sung dung dich amoniac / metanol 7N, va phan can dugc tach
bing ky thuat sc ky cot dé thu duge 92,3 mg (hicu sudt: 61,1%) hop chét
néu & tiéu dé.

]H NMR (500 MHz, CD;0D) & 7,92-7,89(m, 1H), 7.56-7,53(m, 1H),
7.37-7,24(m, SH), 5,18-5,04(m, 2H), 4,59-4,45(m, 2H), 4,17-4,07(m, 3H),
3.29(s, 3H), 3,18-3,16(m, 1H), 2,17-2,13(m, 1H), 1,88-1,76(m, 3H), 1.45-

1.42(m, 3H), 1,28-1,25(m, 3H)
Bugc S5: Diéu ché 3-clo-N®-(1-etyl-1H-pyrazol-4-yl)-N'-metyl-N4-
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((3R,6S)-6-mety1piperidin-3-yl)-1H-pyrazolo[3 ,4-d]pyrimidin-4,6-diamin

Benzyl (28,5R)-5-((3-clo-6-((l-etyl-1H-pyrazol-4-y1) amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-y1)(metyl)amino)-2-metylpiperidin-1-
carboxylat (39,0 mg, 0,1 mmol) va axit trifloroaxetic (3,0 mL) dugc hoa
tan trong 2-butanol (1,0 mL), va sau do khudy & nhiét do 190°C trong 18
gio. San pham phéan ung dwge cd va sau do duoc trung hoa bing céach b6
sung dung dich amoniac / metanol 7N, va dugc cd dudi didu kién ap suat
giam dé thu duge 29,0 mg (hiéu suat: 100,0%) hop chat néu & tiéu dé, va

phan Urng tiép theo dugc thuc hién khong cin tach tiép.

Budc 6 Didu ché 1-((2S,5R)-5-((3-clo-6-((1-etyl-1H-pyrazol-4-yl)amino)-
1H-pyrazolo[3,4-d]pyrimidin-4—y1)(metyl)amino)-2-metylpiperidin-1-

yl)prop-2-en-1-on

Sau khi 3-clo-N°-(1-etyl-1H-pyrazol-4-yl)-N*-metyl-N4-((3R.65)-
6—mety1piperidin-3-yl)-1H-pyrazolo[3,4-d]pyrimidin-4,6-diamin (29,0 mg,
0,1 mmol) va natri bicacbonat (38,8 mg, 0,2 mmol) dugc hoa tan trong
tetrahydrofuran / nudc cAt (0,75 mL / 0,25 mL), acryloyl clorua (6,0 ulL,
0,1 mmol) dugc b6 sung vao do ¢ nhiét do 0°C. Hon hgp phan ung dugc
khudy ¢ nhiét do phong trong 1 gi0. Sau khi bd sung etyl axetat, nudc cat
duoc bd sung va 16p hitu co duge tach. Lop hitu co da tach duge xu Iy
bang natri sulfat, duoc loc va duoc ¢co dudi diéu kién ap sudt giam. Phan
can dugc tach bang k¥ thuat sdc ky cot dé thu dugc 13,1 mg (hi¢u suat:
39.7%) hop chit néu ¢ tiéu dé.

IH NMR (500 MHz, CD;OD) & 7,84-7.83(m, 1H), 7,48(s, 1H),
6,84-6,52(m, 2H), 6,45-6,44(m, 1H), 6,24-6,06(m, 1H), 5.77-5,56(m, 1H),
4.59-4,41(m, 1H), 4.11-3,91(m, 3H), 3,34(s, 3H), 3,29-3.00(m, 1H),

2.18-2,11(m, 1H). 1.85-1,72(m, 3H), 1.42-1,38(m, 3H), 1,34-1,33(m, 1H),
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1,25-1,23(m, 3H)
Vi du thtr nghiém 1: Do hoat tinh we ché dbi véi enzym JAK3 va BTK

Céac hoat tinh (e ché kinaza JAK3 va BTK duogc do ddi vai cac hop
chit duoc diéu ché trong cac vi du thong qua phan tich in vitro trén nén
tang ADP Glow (Glo).

Dic biét 1a, hoat tinh @c ché ddi voi JAK3 va BTK kinaza dugc do
stt dung bd kit thu nghiém JAK3 kinaza (Promega, V9441) va bo kit thu
nghi¢m BTK kinaza (Promega, V9071) dugc mua tr Promega. JAK3 va
BTK & nguoi dugce tinh ché tai td6 hop dugc pha loang bang dém phan
tng 1 x kinaza (JAKS3: Tris-Cl 40 mM, pH 7.5, MgCl, 20 mM, 0.1 mg/mL
BSA va DTT 50 uM/BTK: Tris-Cl 40 mM, pH 7,5, MgCl, 20 mM, 0,1
mg/mL BSA, MnCl, 2 mM va DTT 50 uM) va bo sung vao dia c6 96 10
(JAK3: nong do cudi 1a 4 ng mdi phan ung/BTK: nong do cudi la 8 ng
moi phan ung). Hop chét duoc diéu ché trong cac vi du trude dugce xu ly
dé cubi cung tao thanh dung dich nudéc DMSO 1%, va dung dich hon hop
thudc chéat nén chua ATP (JAK3: nong do cubi 1a 5 uM/BTK: nong do
cubi 1a 10 uM) va 0,2 ug/ul Poly(Glu4, Tyrl)peptit (ndng do cudi JAK3
va BTK) trong tdng s6 25 ul chat phan Gng duoc bd sung vao dia co 96
16 vao phéan Gng enzym ban dau. Sau khi u (30°C) trong 1 gi0, thé tich
duong lugng (25 ul mdi phan ung) cua ADP Glo dugc bd sung va dugc u
(30°C) trong 40 phut ¢ nhiét do phong. Sau do, chat do kinaza (50 uL
moi phan ung) duoc bd sung va dugc u (30°C) trong 30 phat ¢ nhiét do
phong. Hoat tinh kinaza dugc do bang hoa phat quang theo hudng dan
cua bd kit th nghiém kinaza ADP Glo, va hoat tinh uc ché cua cac hop
chit theo sang ché dugc tinh todn. Pé phan tich cac két qua cia mdi hop
chit, Microsoft Excel dugc su dung, va cac gia tri 1Cso dugc tinh toan

bang phan mém SigmaPlot. Cac két qua duoc thé hién trong bang 1 bén
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dudi. Ngoai ra, dé so sanh, Tofacitinib va Ibrutinib duoc danh gia theo

cach tuong tu.

Bang 1
. JAK3 1Csy BTK ICsg
Vi du
(nM) (nM)
1 0,3 1.2
2 0,4 1.3
3 1,8 3.5
4 2,2 5.4
5 1,2 5.3
6 0,6 3.4
7 0,3 1,6
8 0,3 1,8
9 0,3 2,0
10 2,4 3.3
11 5,7 0.9
Tofacitinib 3,5 -
Ibrutinib - 0,6

Vi du tht nghiém 2: Thi nghiém té¢ bao trung gian boi JAK3 (thu nghi¢m
HT-2/1L-2)

Hoat tinh tGc ché déi véi JAK3 kinaza ¢ cép do té bao duogc do doi
v6i hop chat duge didu ché trong ciac vi du thong qua phén tich in vitro
STATS phosphoryl hoa gay ra boi viée kich thich IL-2 trong té bao HT-2.
Dic biét 1a, phosphoryl héa STATS dugc phan tich bang cach st dung bd
kit tht nghiém HTRF®phospho-STATS (Tyr694) (Cisbio, 64ATSPEG),
duoc mua tur Cisbio. Cac té bao HT-2 dugc nubi cdy trong 2 gio trong
mdi truong khong c¢d yéu t ting trudng. Cac té bao HT-2 da nudi cly
duoc phan phéi vao dia c6 96 16 béng 50 ul dé c6 mat do la 2,5><105 té
bao/16. Hop chét duoc diéu ché trong cac vi du truge do duogc didu ché dé
cubi cung la dung dich chtra nude 0,3% DMSO, va cic té bao HT-2 dugc

xtr ly bang hop chét trong 30 phut. Sau khi xu 1y hop chat. 1L-2 dugc
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diéu ché dén nong do cubi cung la 20 ng/ml, va cac té bao HT-2 duogc xu
ly trong 10 phut. Cac té bao sau do dugc pha vo bang cich xu ly dém
phéan giai trong 30 phut. Mtrc do cia STATS phosphoryl hoa dugc do theo
huéng dan cua bo kit thu nghiém HTRF® phospho-STATS, va hoat tinh
ac ché cua hop chat theo séng ché duoc tinh toan. Pé phan tich két qua
cia moi hop chét, Microsoft Excel duoc st dung, va cac gia tri 1Csy dugce

tinh to4n bang phﬁn mém SigmaPlot.

Bang 2
I § bao JAK3
Vi du Cso té bao J
(nM)
1 90,9
2 360.,4
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YEU CAU BAO HO

1. Hop chat co cong thuc héa hoc 1 sau, hodac mudi dugc dung cua no:

Cong thirc hoa hoc 1

CH,
R N
3 \N \ﬂ/\
R>
O
X4 NT O N\
N | X2
N\ o~
NN H

trong d6, trong cong thirc hoa hoc 1,
X] la N-Rl, O, hOéC S,
X, la CH, hodc N,

R, la etyl, propyl, isopropyl, butyl, isobutyl, pentyl, isopentyl,
neopentyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, hoac 2-

((tert-butoxycacbonyl)amino)etyl,
R, la hydro, C, s alkyl, hoac halogen, va
R; la hydro hoac C.s alkyl.

2. Hop chéat hoac mudi dugc dung cta no theo diém 1, trong do R, la

hydro, metyl, brom, flo, hoac clo.

3. Hop chét hoac mudi dugc dung cua noé theo diém 1, trong do R;la
hydro, metyl, etyl, propyl. isopropyl, butyl, isobutyl, pentyl, isopentyl.

hodc neopentyl.

4. Hop chét hoac mubi dugc dung cua né theo diém 1, trong do X; la N-R;

va X, la CH.
5. Hop chat hodc mudi dugc dung cta né dugc chon to nhom bao gom sau
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day:

1) 1-((2S,5R)-5-((5-clo-2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-
pyr010[2,3-d]pyrimidin—4-yl)amino)-2-metylpiperidin- 1-yl)prop-2-en-1-on,

2) 1-((2S,5R)-5-((2-((1-etyl- 1H-pyrazol-4-yl)amino)-7H-
pyr010[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin- 1-yl)prop-2-en-1-on,

3) 1-((2S,5R)-5-((2-((1-isobutyl-1 H-pyrazol-4-yl)amino)-7H-
pyr010[2,3-d]pyrimidin-4-y1)amino)-2-metylpiperidin- 1-yl)prop-2-en-1-on,

4) 1-((2S.,5R)-5-((2-((1 -Xyclopentyl-1H-pyrazol-4-yl)amino)-
7H-pyr010[2,3-d]pyrimidin-4-y1)amino)—2-metylpiperidin- 1-yl)prop-2-en-
l-on,

) tert-butyl 2-(4-((4-((3R,6S)-1-acryloyl-6-metylpiperidin-3-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-2-y1)amino)-IH-pyrazol- 1-
yl)etylcarbamat,

6) 1-((2S,5R)-5-((5-clo-2-(isothiazol-4-y1)amino)—7H-
py1‘010[2,3-d]pyrimidin-4-yl)amino)-2-metylpiperidin- 1-yl)prop-2-en-1-on,

7) 1-((28,5R)-5-((5-clo-2-((1-(2,2-diﬂ0roetyl)- 1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-y1)amin0)-2-metylpiperidin- 1-
yl)prop-2-en-1-on,

) 1-((28,5R)-5-((5-clo-2-((1-(2,2,2-triﬂ0roety1)-1H-pyrazol-4-
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-Z-metylpiperidin- 1-
yl)prop-2-en-1-on,

9) 1-((2S,5R)-5-((5-clo-2-((l-xyclopropyl-lH-pyrazol-4—
yl)amino)-7H-pyrolo[2,3-d]pyrimidin-4-yl)amino)-2-mety1piperidin- 1-

yl)prop-2-en-1-on,
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10) 1-((28,5R)-5-((2-(1-etyl-lH-pyrazol-4-yl)amino)-7H-
pyrol0[2,3-d]pyrimidin-4-yl)(metyl)amino)-2-metylpiperidin-l-yl)prop-Z-
en-1-on, and

11) 1-((2S,5R)-5-((3-C10-6-((l-etyl-1H-pyrazol-4-yl)amino)-1H-
pyrazolo[3,4-d]pyrimidin-4-yl)(metyl)amino)-2-metylpiperidin—1—yl)prop-
2-en-1-on.

6. Duoc phém dé ngan ngua hoac diéu tri bénh viém, bénh tu mién, bénh
ting sinh, bénh tdng sinh qua muc, bénh do hé mién dich, ung thu hodc
khéi u, chua hop chét theo diém bat ky trong s6 cac diém tir 1 dén 5 hodc

muodi duoc dung cua no.

-37-





