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(57) Sang ché dé cap dén cac chit e ché kinaza tyrosin Bruton (BTK), cac mudi duoc

dung, va cac duoc phém chtra ching. Cac hop chat, mudi, hodc dugc phém nay la hiru ich

dé diéu tri cac bénh ty mién nhu chimg viém da khép dang thap.
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Linh vuc ky thuit dwoc dé cap

Sang ché @& cap dén cac hop chét 1a cac chit tc ché kinaza tyrosin, cu thé 1a
cac chit tre ché kinaza tyrosin Bruton (BTK - Bruton’s tyrosine kinase), 1a hitu dung
trong diéu trj cac bénh viém hodc tu midn, nhu bénh viém da khép dang thép (RA -
Rheumatoid Arthritis), bénh xo cung rai rac (MS - Multiple Sclerosis), va/hoic bénh
luput ban d6 toan than (SLE - Systemic Lupus Erythematosus). Sang ché ciing dé cap
dén cac quy trinh diéu ché cc chét trc ché nay va cac dugc phdm chira cac chat rc ché

nay.
Tinh trang ky thuit cia siang ché

Mic du da ¢6 nhimng tién bd trong diéu tri bénh RA, vAn c6 nhing doi hdi dang
ké chua dugc dap tng vé viéc tim kiém nhitng liéu phap duoc cai thién dé didu trj an
toan va hi¢u qua bénh nay va céc tinh trang bénh ly viém hoic tu mién dich khac. Cac
liéu phap didu tri hién nay dang st dung céc thuc khang viém khong steroit, cac
glucocorticoit, va cac thudc chéng thip khop cai thién tinh trang bénh (DMARD -
disease modifying anti-rheumatic drug) nhu methotrexat, cac chét rc ché kinaza janus,
céc chit trc ché yéu t6 hoai tir khéi u, cac chét cai bién dong kich thich, cc cht trc ché
interleukin-6, va cic thubec 1am suy kiét té bao B. Tuy nhién, da duogc bao cdo 1a cac
tac nhén chita bénh nay c6 cac tic dung phu khac nhau, va viéc diéu tri bang céc tac
nhan sinh hoc doi héi tiém truyén nhung mot s6 bénh nhan c6 thé nén tranh didu nay.
Ngoai ra, phac dd hién nay dé kiém soat RA doi héi viéc tao ra sy e ché mién dich
trong thoi gian dai, & duy tri su thuyén gidm & it hon 50% bénh nhan (Xem F.H.
Prince, et al., Sustained rheumatoid arthritis remission is uncommon in clinical
practice, Arthritis Res. Ther. 14 (2) (2012) R68, Targeted Treatments for Rheumatoid
Arthritis 2, Burmesterm G.R. and Pope, J.E., Lancet (2017), 389:223 8-2248).

BTK 1a tyrosin thudc ho TEC céc kinaza tyrosin khong phai thu thé. N6 1a cin
thiét cho viéc truyén tin hidu do thu thé té bao B (BCR - B cell receptor) lam trung
gian va cac déap tmg duy tri duogc tap hop té bao B. Viéc truyén tin hiéu qua BCR gitp
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kiém soét hang loat cac d4p umg v6i chét kich dong gdm qué trinh qud trinh hoat hoéa,
tang sinh va biét héa cac té bao sinh khang thé thanh thuc. Tin ring c4c chit Gc ché
BTK la hitu dung trong viéc trc ché qua trinh san xuét cac tu khang thé, nho d6 didu tri
dugc cac bénh do tw khang thé 1am trung gian. BTK ciing dugc biéu hién trong cac té
bao tao huyét khéc, nhu cac bach ciu don nhan to, cac dai thuc bao, va cac t& bao maJ,
trong dé no diéu tiét mot sb dap tmg mién dich, nhu viéc san xuat TNF duoc kich
thich thong qua cac thu thé Fc. Do d6, chimg viém do TNF lam trung gian c6 thé dugc
diéu bién boi cac chét e ché BTK phan tir nhé. Céc thir nghiém tién 14m sang dbi véi
cac chat trc ché BTK phan tir nhé da cho thiy hiéu qua & cac miu bénh luput va chimg
viém khép dugc tao bdi colagen (Xem, vi du, Bruton’s kinase tyrosin inhibitors for the
treatment of rheumatoid arthritis, Whang J. A. and Chang B.Y., Drug Discovery
Today (2014),Volume 19, Number 8, 1200-1224 ). Viéc huéng dich BTK cho cac chit
trc ché phan tir nhé ¢6 thé 1a c6 loi hon cac liéu phép sinh hoc ddi véi RA nhu hoat
hoéa va/hodc didu bién cac dap img té bao B, trong khi duy tri t6t hon kha niang mién
dich mong mudn (Xem, vi du, Targeting B cells in treatment of autoimmunity, Franks,

S. E., et al., Current Opinion in Immunology (2016), 43:39-45).

Do d6, van ton tai nhu cdu chua dugc dap tng vé céac tac nhan cai thién ma co
thé mang lai sy diéu tri ca an toan, hiéu qua va thudn tién dbi véi cac bénh viém
va/hodc tu mién, ma khong gay ra nhiing yéu t6 bat loi nhu di v6i cac tic nhan da
biét. Cong bd don patent My s6 US 2014/0162983 boc 16 mot sé ché phim va phuong
phép diéu ché pyrimidin va pyridin c6 hoat tinh e ché BTK, va néu ra cac hop chét
hitu dung trong diéu tri mot sb bénh gém ung thu, luput, céc roi loan di img, bénh

Sjogren va chtng viém da khép dang thép.
Ban chét k§ thuat cia sang ché

Sang ché dé xuét cac hop chit khac ciing hitu dung trong diéu tri cac bénh tu
mién nhu RA, MS, va/hoic SLE. Ngoai ra, cac hop chét theo sang ché dap ung duoc
nhu cau trong diéu tri cac tinh trang bénh Iy do BTK lam trung gian vé6i hiéu qua, va
tdc dung phu va/hoic tinh dung nap duoc cai thién. Cac hop chat theo sang ché 1a cac
chat trc ché BTK, va ching té duoc kha ning e ché hiéu qua BTK véi tinh chon loc

¢6 1oi so voi cac kinaza TEC tyrosin khic. Theo dé, tin ring cac hop chat theo sang
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ché 1a hiru dung trong diéu tri c4c tinh trang bénh ly ma viéc truyén tin hiéu BTK c6

vai tro, nhu RA, MS, va/hodc SLE.

Sang ché dé xuét hop chét c6 cong thirc:

Rl
2 | Q\W AN
NN / X
R’ o’ l §\ R
R’ X

Cong thirc 1
trong do:
D 1a —CR?- hodc N,
Q 1a O hodc NH,
X 1a -CH- hodc N,
R!1a-H, -Cl, -F, -CN, -CHs3, -CF3 , -OCHF,, -OCH3, -OCF3, hodc -C=CH,
R? 1a -H, -F hoac -OCF3,
R®1a-H, -Cl hodc -F,

R*1a

T

X
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> > hoac >
R> 1a —H hodc -F,
hodc muodi dugce dung cua no.

Theo mot phuong an uu tién, sang ché @& xuét hop chit c6 cong thirc 1 nhu

duoc dinh nghia trén day, trong d6 D 1a—-CR?>-, R'1a-Cl, R*1a-H, vaR’ la—H.

Sang ché dé xuat hop chét c6 cong thic Ia:

Cong thuc Ia
trong do:
D 1a —-CR2- hodc N,
Q 1a O hodc NH,
R!1a -H, -Cl, -F, -CN, -CHj3, -CF3 , -OCHF», -OCHj3, -OCF3, hodc -C=CH,
R? 14 -H, -F hodc -OCFs3,
R?1a -H, -Cl hoic -F,

R*1a
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, hodc )
R’ 1a -H hodc —F,
hodc mudi duge dung cua no.

Theo mdt phuong an uu ti€n, sang ché d& xuét hop chit c6 cong thirc Ia nhu

duoc dinh nghia trén day, trong d6 D la—CR?-,R' 1a—CL, R*1a-H, va R’ la -H.

Sang ché d& xuét hop chét c6 cong thirc Ib:

- Cong thirc Ib
trong do:
D 13 —CR?- hoic N,

Q 12 O hodc NH,
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R! 13 -H, -Cl, -F, -CN, -CHs, -CF3 , -OCHF>, -OCHs3, -OCF3, hoic -C=CH,
R21a -H, -F hoic -OCFs3,
R31a —H, -Cl hoic -F,

R*1a

\Cﬁio N\/(o zgo N\/(o
N A \ N
T

; , hodc )
R’ 1a —H hoac —F,
hodc muoi dugc dung cua no.

Theo mot phuong 4n uu ti€n, sang ché d& xuét hop chit c6 cong thirc Ib nhu

dugc dinh nghia trén day, trong d6 D 1a -CR?-, R! 1a—C1, R* la-H, va R’ 1a —-H.

Céac phuong 4n cu theé dudi day 1a cac hop chat va/hodc cdc mudi co cong thie

I, Ia, va/hoac Ib.

Sang ché dé xudt hop chét 1-[4-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-
pyridyl]amino]-1-piperidyl]prop-2-en-1-on hoac mudi duoc dung ctia né.
Sang ché d& xuét hop chat 1-[3-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-

yl]amino]azetidin-1-yl]prop-2-en-1-on hodc mudi duoc dung cia né.
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Sang ché d& xuit hop chét 1-[4-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-
yl]amino]-1-piperidyl]prop-2-en-1-on hoéc mudi dugc dung cuia né.

Sang ché d& xuit hop chat 1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-
pyridyl]amino]-1-piperidyl|prop-2-en-1-on hodc mudi duge dung cla no.

Sang ché d&  xudt hop  chit  1-[4-[[5-[2-[[6-(triflomety])-2-
pyridylJamino]pyrimidin-5-yl]-3-pyridylJamino]-1-piperidyl|prop-2-en-1-on hoac
mudi dugc dung ciia né.

Sang ché dé xuét hop chét duge chon tir nhém gbm co:
1-[3-[[5-[2-(3-clo-2-flo-phenoxy)pyrimidin-5-yl1]-3-pyridylJamino]azetidin-1-yl]prop-
2-en-1-on;
3-[5-[5-[(1-prop-2-enoylazetidin-3-yl)amino]-3-pyridyl]pyrimidin-2-ylJoxybenzonitril;
1-[3-[[5-[2-[3-(diflometoxy)phenoxy|pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[(3S)-3-[[5-[2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]-3-pyridylJamino]pyrolidin-
1-yl]prop-2-en-1-on;
1-[(3S)-3-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-pyridylJamino]pyrolidin-1-yl]prop-
2-en-1-on;
1-[3-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-yl]prop-2-en-1-
on;
1-[3-[[5-[2-[3-(triflometyl)phenoxy]pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[5-[2-[3-(diflometoxy)-4-flo-phenoxy]pyrimidin-5-y1]-3-pyridyl Jamino]azetidin-
1-yl]prop-2-en-1-on;
1-[3-[[5-[2-[3-(triflometoxy)phenoxy]pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[5-[2-(3-flophenoxy)pyrimidin-5-y1]-3-pyridylJamino]azetidin-1-yl]prop-2-en-1-
on;
1-[3-[[5-[2-(3-clophenoxy)pyrimidin-5-y1]-3-pyridylJamino]-3-metyl-azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[5-[2-(3-clo-4-flo-phenoxy)pyrimidin-5-y1]-3-pyridyl Jamino]azetidin-1-yl]prop-

2-en-1-on;
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1-[3-[[5-[2-(3-etynylphenoxy)pyrimidin-5-y1]-3-pyridylJamino]azetidin-1-yl|prop-2-
en-1-on;
1-[3-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-yl]prop-2-en-1-
on;

(S)-1-(3-((5-(2-((3-(diflometoxy)phenyl)amino)pyrimidin-5-yl)pyridin-3-
yl)amino)pyrolidin-1-yl)prop-2-en-1-on;
1-{(3S)-3-[(5-{2-[(6-metylpyridin-2-yl)amino]pyrimidin-5-yl} pyridin-3-
yl)amino]pyrolidin-1-yl}prop-2-en-1-on;
1-[3-[[5-[2-[3-(triflometyl)anilino]pyrimidin-5-y1]-3-pyridylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-pyridylJamino]-1-piperidyl]prop-2-en-1-
on;

1-[4-[[5-[2-[(6-metyl-2-pyridyl)amino]pyrimidin-5-yl]-3-pyridyl]Jamino]-1-
piperidyl]prop-2-en-1-on; _
1-[4-[[5-[2-[[6-(triflomety])-2-pyridyl]amino]pyrimidin-5-yl]-3-pyridylJamino]-1-
piperidyl]prop-2-en-1-on;
1-[4-[[5-[2-(2-pyridylamino)pyrimidin-5-y1]-3-pyridyl]Jamino]-1-piperidyl]prop-2-en-
1-on;

(E)-1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-pyridyl]Jamino]-1-piperidyl]-4-
(dimetylamino)but-2-en-1-on;

1-[3-[[6-[2-[3-(diflometoxy)phenoxy |pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[6-[2-(3-flophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-yl]prop-2-en-
1-on;
1-[3-[[6-[2-[3-(triflometyl)phenoxy|pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-
yl]prop-2-en-1-on;

1-[3-[[6-[2-[3-(triflometoxy)phenoxy |pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[6-(2-phenoxypyrimidin-5-yl)pyrazin-2-yl]Jamino]azetidin-1-yl]prop-2-en-1-on;
1-[3-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]-3-metyl-azetidin-1-
yl]prop-2-en-1-on;
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1-[3-[[6-[2-(3,5-diflophenoxy)pyrimidin-5 -yl]pyrazin-2-yljamino] azetidin-1-yl]prop-
2-en-1-on;
1-[3-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-yl]prop-2-en-
1-on;

1-[(2S,3R)-3-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]-2-metyl-
azetidin-1-yl]prop-2-en-1-on, chit dong phan 1;
1-[(3S)-3-[[6-[2-[3-(triflometoxy)anilino|pyrimidin-5-yl]pyrazin-2-
yl]amino]pyrolidin-1-yl]prop-2-en-1-on;
1-[(3S)-3-[[6-[2-(3-cloanilino)pyrimidin-5-yl]pyrazin-2-ylJamino]pyrolidin-1-yl]prop-
2-en-1-on;
1-[3-[[6-[2-(3-clo-4-flo-anilino)pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-yl]prop-
2-en-1-on;

1-[(3S)-3-[[6-[2-[2-(triflometoxy)anilino|pyrimidin-5-yl]pyrazin-2-
yl]amino]pyrolidin-1-yl]prop-2-en-1-on;
1-[3-[[6-[2-[3-(triflometoxy)anilino]pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-
yl]prop-2-en-1-on;

1-[4-[[6-[2-[3 -(diﬂometoxy)phenoxy]pyrimidin- 5-yl]pyrazin-2-yl]amino]-1-
piperidyl]prop-2-en-1-on;
1-[(3S)-3-[[6-[2-[3-(diflometoxy)anilino]pyrimidin-5-yl]pyrazin-2-ylJamino|pyrolidin-
1-yl]prop-2-en-1-on;
1-[3-[[6-[2-[(6-metyl-2-pyridyl)amino]pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[6-[2-(4-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-yl]prop-2-en-
1-on;
1-[3-[[6-[2-(3-metoxyphenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-yl]prop-
2-en-1-on;
1-[3-[[6-[2-[2-(triflometoxy)anilino]pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[4-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-yl]Jamino]-1-piperidyl]prop-2-en-

1-on;

-10-
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(E)-1-[4-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]-1-piperidyl]-4-
(dimetylamino)but-2-en-1-on;
(E)-1-[4-[[6-[2-(3-cloanilino)pyrimidin-5-yl]pyrazin-2-ylJamino]-1-piperidyl]-4-
(dimetylamino)but-2-en-1-on; va
1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-yl1]-3-pyridyl]Jamino]-2-metyl-1-piperidyl]prop-
2-en-1-on,

hoac muoi dugc dung cua no.

Ngoai ra, sang ché dé& xuét dugc phim chira hop chét c6 cong thie 1, Ia, va/hodc
Ib, hoac mudi duge dung cua no, va chét mang, chét pha loang hodc ta duogc dugce

dung.

Ngoai ra, sang ché dé xuat hop chat c6 cong thirc I, hodc muoi duge dung cua
né, dé sir dung trong tri liéu. Ngoai ra, sang ché dé xuat hgp chat c6 cong thirc Ia, hoac
mudi duoc dung cua no, dé sir dung trong tri liéu. Ngoai ra, sdng che dé xuat hop chat

¢6 cong thirc Ib, hoac mudi duge dung cia no, dé st dung trong tri li€u.

Ngoai ra, sang ché dé xuit hop chit c6 cong thire I, hodc mudi duge dung clia
n6, dé st dung trong diéu tri chimg viém da khép dang thap. Ngoai ra, sdng ché dé
Xuét hop chét ¢o cong thuce 1, hodc mubi dugce dung cia no, dé st dung trong didu tri
bénh xo cling rai rac. Ngoai ra, sang ché @ xuét hop chét c6 cong thire I, hodc mudi
dugc dung cia nd, dé sir dung trong diéu tri bénh luput ban d6 toan than. Ngoai ra,
sang ché dé xuat hop chét c6 cong thirc I, hodc mudi dugc dung cta no, dé st dung
trong diéu tri hoi chimg Sjogren. Ngoai ra, sang ché dé xuét hop chét c6 cong thic I,

hodc mudi duge dung cuia no, dé sir dung trong diéu tri chimg pemphigut.

Ngoai ra, sang ché d& xuit hop chét co cong thirc Ia, hodc mudi duoc dung ciia
n6, dé st dung trong diéu tri ching viém da khép dang thap. Ngoai ra, sdng ché dé
xuit hop chat c6 cong thirc Ia, hodc mudi duge dung cta no, dé sir dung trong diéu tri
bénh xo cung rai rac. Ngoai ra, sang ché d& xuit hop chét c6 cong thire Ta, hodc mudi
duoc dung cia nd, dé sir dung trong diéu tri bénh luput ban d6 toan than. Ngoai ra,

sang ché dé xuat hop chat c¢6 cong thirc Ia, hodc mudi duge dung cia nd, dé st dung
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trong diéu tri hdi ching Sjogren. Ngoai ra, sang ché d& xuit hop chit c6 cong thic Ia,

hogc mudi duge dung cia no, dé sir dung trong diéu tri ching pemphigut.

Ngoai ra, sang ché dé xuét hop chét ¢c6 cong thure Ib, hodc mudi duge dung cua
né, dé st dung trong diéu tri chiung viém da khép dang thip. Ngoai ra, sang ché dé
xuét hop chét c6 cong thire Ib, hodc mudi duge dung cia né, dé st dung trong diéu tri
bénh xo cung rai rdc. Ngoai ra, sang ché @ xuit hop chat c6 cong thirc Ib, hodc mudi
dugc dung cia nd, dé sir dung trong diéu tri bénh luput ban dé toan than. Ngoai ra,
sang ché dé xudt hop chét c6 cong thirc Ib, hodc mubdi dugc dung cia no, dé sir dung
trong diéu tri hdi ching Sjogren. Ngoai ra, sang ché @& xuét hop chat c6 cong thire Ib,

hoic mudi duge dung ciia no, dé sir dung trong diéu tri chirng pemphigut.

Ngoai ra, sang ché deé Xuét 1-[(3S)-3-[[5-[2-[3-
(diflometoxy)phenoxy]pyrimidin-5-yl1]-3-pyridyl]Jamino]pyrolidin-1-yl]prop-2-en-1-
on, hoic mudi duge dung ctia né, dé st dung trong didu tri ching viém da khép dang
thap. Ngoai ra, sang ché dé xuét 1-[(3S)-3-[[5-[2-[3-(diflometoxy)phenoxy]pyrimidin-
5-yl]-3-pyridyl]amino]pyrolidin-1-yl]prop-2-en-1-on, hoéc mudi duge dung ctia no, dé
st dung trong diéu tri bénh xo cing rai rac. Ngoai ra, sing ché dé xuét 1-[(3S)-3-[[5-
[2-[3-(diflometoxy)phenoxy]pyrimidin-5-y1]-3-pyridylJamino]pyrolidin-1-yl]prop-2-
en-1-on, hoac mudi dugc dung cua no, dé su dung trong diéu tri bénh luput ban do
toan  thdn.  Ngoai ra, sang ché dé  xuét 1-[(3S)-3-[[5-[2-[3-
(diflometoxy)phenoxy|pyrimidin-5-y1]-3-pyridyl]Jamino]pyrolidin-1-yl]prop-2-en-1-
on, hodc mudi duge dung cta no, dé st dung trong diéu tri hoi ching Sjdgren. Ngoai
ra, sang ché d& xudt 1-[(3S)-3-[[5-[2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]-3-
pyridyl]amino]pyrolidin-1-yl]prop-2-en-1-on, hodc mubi duoc dung cua no, dé sir

dung trong diéu tri chimg pemphigut.

Ngoai ra, sang ché @& xuét 1-[4-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-
pyridyl]amino]-1-piperidyl]prop-2-en-1-on, hodc mubi dugc dung cia no, dé sir dung
trong diéu tri chimg viém da khép dang thap. Ngoai ra, sang ché dé xuét 1-[4-[[5-[2-
(3-clophenoxy)pyrimidin-5-yl]-3-pyridyl]amino]-1-piperidyl]prop-2-en-1-on, hoac
mudi duge dung clia né, dé st dung trong diéu tri bénh xo cing rai rac. Ngoai ra, sang

ché @  xubt  1-[4-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-pyridyl]Jamino]-1-
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piperidyl]prop-2-en-1-on, hoac mudi dugc dung cia no, dé st dung trong diéu tri bénh
luput ban d6 toan than. Ngoai ra, sing ché d& xudt 1-[4-[[5-[2-(3-
clophenoxy)pyrimidin-5-yl]-3-pyridylJamino]-1-piperidyl]prop-2-en-1-on, hodc mudi
duoc dung cia no, dé sir dung trong diéu tri hoi chung Sjogren. Ngoai ra, sang ché d&
xudt 1-[4-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-pyridyl]amino]-1-piperidyl]prop-2-

en-1-on, hodc mubdi duge dung clia né, dé sir dung trong didu tri ching pemphigut.

Béan md ta con mo ta viéc st dung hop chét c6 cong thuc I, Ia, va/hodc Ib, hoac
mudi duoc dung ctia né d san xuét thube ding dé diéu tri chimg viém da khép dang
thép. Sang ché con dé xuit viéc sur dung hop chét c6 cong thue I, Ta, va/hodc Ib, hodc
mubi duge dung ctia n6 dé san xuét thudc dung dé diéu tri bénh xo cing rai rac. Ban
mo ta con mo ta viéc st dung hop chét c6 cong thuce I, Ia, va/hodc Ib, hodc mudi dugc
dung cua n6 dé san xuit thudc ding dé diéu tri bénh luput ban do toan than. Ban mo ta
con mo ta viéc st dung hop chét c6 cong thuc I, Ia, va/hodc Ib, hoac mubi duge dung
ctia n6 dé san xuét thudce dung dé diéu tri hoi chimg Sjogren. Ban md ta con md ta viéc
sir dung hop chét c6 cong thirc I, Ta, va/hogc Ib, hoac mubi duge dung ctia n6 dé san

xuét thubc ding dé diéu tri chimg pemphigut.

Sang ché d& xuét duoc phdm chira hop chét hoic mudi c6 cong thirc 1, Ia,
va/hoac Ib, va chét mang hodc chét pha loang dugc dung, dé su dung trong diéu tri
chimg viém da khép dang thip. Sang ché dé xuit duoc phdm chira hop chét hodc mubi
c6 cong thuc I, Ia, va/hodc Ib, va chét mang hodc chét pha loang dugc dung, dé su
dung trong diéu tri bénh X0 cling rai rac. Sdng ché dé xuét dugc phdm chira hop chat
hodc mudi c6 cong thic I, Ia, va/hodc Ib, va chét mang hodc chét pha loang duoc
dung, dé sir dung trong diéu tri bénh luput ban d4 toan than. Sang ché dé xuat duogc
pham chira hop chét hodc mudi c6 cong thire 1, Ia, va/hodc Ib, va chit mang hodc chét
pha loang dugc dung, dé sir dung trong diéu tri hoi ching Sjdgren. Sang ché dé xuat
duoc phém chira hop chét hoac mubi co cong thirc 1, Ia, va/hodc Ib, va chét mang hodc

chét pha loang dugc dung, dé str dung trong diéu tri chimg pemphigut.

Ngoai ra, ban mo t& mo ta phuong phap diéu tri chimg viém da khép dang thip,
bao gbm viéc cung cap cho bénh nhan can diéu tri nay mét lugng hitu hiéu hgp chét c6

cong thic 1, Ta, va/hodc Ib, hodc mudi duoc dung clia n6. Ngoai ra, ban mo ta mo ta
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phuong phap diéu tri bénh xo cting rai rac, bao gdm viéc cung c4p cho bénh nhin can
didu tri nay mot luong hitu hiéu hop chét c6 cong thuc I, Ta, va/hodc Ib, hogc mudi
duoc dung cua nd. Ngoai ra, ban mo ta mb ta phuong phap diéu tri bénh luput ban dé
toan than, bao gém viéc cung cép cho bénh nhan can diéu tri nay mot luong hitu hiéu
hop chéit co cong thic I, Ta, va/hodc Ib, hodc mudi dugc dung cua n6. Ngoai ra, ban
mo ta mo ta phuong phép diéu tri hoi chimg Sjogren, bao gbm viéc cung cép cho bénh
nhén can diéu tri nay mot lvong hitu hiéu hop chét co cong thire 1, Ta, va/hodc Ib, hodc
mubi duoc dung ciia né. Ngoai ra, ban md td moé ta phwong phéap diéu tri ching
pemphigut, bao gbm viéc cung cép cho bénh nhén can diéu tri ndy mot lugng hitu hiéu

hop chét c6 cobng thie I, Ia, va/hodc Ib, hoac mubi dugc dung cuia nd.

Ban mo ta mo ta phuong phap diéu tri chimg viém da khop dang thip bao gdm
viéc cung cép cho bénh nhan can diéu tri ndy mot lugng hiru hiéu 1-[(3S)-3-[[5-[2-[3-
(diflometoxy)phenoxy |pyrimidin-5-y1]-3-pyridylJamino]pyrolidin-1-yl]prop-2-en-1-
on, hodc mubi duge dung ctia n6. Ban md td mo ta phuwong phap diéu tri bénh xo cling
réi rac bao gom viéc cung cip cho bénh nhan can diéu tri nady mot lwgng hitu hiéu 1-
[(3S)-3-[[5-[2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]-3-pyridylJamino]pyrolidin-1-
yl]prop-2-en-1-on, hoac mubi dugc dung cua né. Ban mod td mo td phuong phap diéu
tri bénh luput ban do toan thin bao gbm viéc cung cép cho bénh nhan can diéu tri nay
mot luong hitu hiéu 1-[(3S)-3-[[5-[2-[3-(diflometoxy)phenoxy [pyrimidin-5-yl]-3-
pyridyl]lamino]pyrolidin-1-yl]prop-2-en-1-on, hoéc mudi duge dung ciia n6. Sang ché
d& xuét phuong phap diéu tri hoi chimg Sjogren bao gbm viéc cung cip cho bénh nhan
cin  diéu tri nay mot luwong  hiru  hiéu 1-[(3S)-3-[[5-[2-[3-
(diflometoxy)phenoxy |pyrimidin-5-yl]-3-pyridylJamino]pyrolidin-1-yl]prop-2-en-1-
on, hoic mudi dugc dung cia né. Ban md t& md td phuong phap diéu tri chimg
pemphigut bao gbm viéc cung cip cho bénh nhan can diéu tri ndy mot lugng hiru hiéu
1-[(3S)-3-[[5-[2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]-3-pyridylJamino]pyrolidin-

1-yl]prop-2-en-1-on, hodc mudi dugc dung cuia né.
MO ta chi tiét sang ché

Thuéat ngit “mudi dugc dung” dung dé chi mudi cong axit ma ton tai & dang két

hop voi phén bazo ctia hop chét c6 cong thic I, Ta, va/hoac Ib. Cac mudi nay gdm céc
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mubi duoc dung, vi du cac muéi duoc liét ké trong Handbook of Pharmaceutical Salts:
Properties, Selection and Use, P. H. Stahl and C. G. Wermuth (Eds.), Wiley-VCH,
New York, 2002, 1a d4 biét ddi v6i ngudi c6 hiéu biét trung binh trong linh vuc nay.

Ngoai cac mudi duge dung, cac muoi khac ciing duge du tinh nam trong pham
vi cta sang ché. Chung c6 thé dong vai trd 1a cac hop chat trung gian trong qua trinh
tinh ché cac hop chat hoic trong viée diéu ché cac muoi duge dung khac, hoac l1a hitu

dung dé nhén dién, dic trung héa hodc tinh ché cac hop chét theo sang ché.

Nhu duoc st dung & dy, thudt ngir “bénh nhan” duwgc dung dé chi dong vat
mau néng nhu dong vat c6 va va gdm ca con ngudi. Nguoi 12 bénh nhén duge wu tién.
Theo mdt sé phuong 4n nhét dinh, bénh nhan c6 dic trung nita 1a méc bénh viém hogc
tw mién dich ma co thé s& c6 loi khi hoat tinh BTK giam di. Bénh viém hodc tu mién
dich ma dugc cho 1a ¢6 lgi khi hoat tinh BTK giam di gém RA, MS, luput va dac bi€t
1a SLE, MS gdm bénh xo cing rai rdc tai phat thuyén giam (RRMS - relapsing
remitting Multiple Sclerosis) va bénh xo ciing rai rdc nguyé€n phat tién trién (PPMS -
primary progressive Multiple Sclerosis), hoi chimg Sjogren, va chimg pemphigut gdm

ca chiing pemphigut thé thong thuong.

Neudi ¢6 hiu biét trung binh trong linh vuc ky thudt nay c6 thé dicu tri bénh
viém hodc tu mién dich bang cach cung cip cho bénh nhan dang c6 céc triéu ching
mot lugng hiru hiéu hop chét c6 cong thuc 1, Ta, va/hodc Ib. Do d6, nhu dugce sur dung
& day, cac thuat ngir “viéc diéu tri” va/hodc “diéu tri” duogc dung dé chi tit ca cac qua
trinh, trong do6 co thé co6 viéc 1am cham, 1am gian doan, lam ngung, kiém soat, hoic
chdm dut su tién trién cua rbi loan hién c6 va/hodc céc triéu chimg clia n6, nhung
khong nhat thiét ding dé chi ra viéc loai bo hoan toan tit ca céc triéu chimg cua rdi
loan. Viéc diéu tri gdbm viéc cung cap hop chét theo sang ché dé diéu tri bénh viém
hodc tw mién dich hodc tinh trang bénh ly & dong vat c6 vu, ddc bict 1a & nguoi, ma co
thé s& ¢6 loi tir viéc mic hoat tinh ctia BTK giam di, va gdm: (a) viéc trc ché tién trién
tiép theo ctia bénh, tic 13, lam ngimg sy phat trién cua bénh; va (b) lam thuyén giam
bénh, tirc 1a 1am cho bénh hodc r6i loan thoai trién hodc 1am giam céc triéu chimg hodc

bién ching ctia ching.
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Nhu duogc st dung & day, thudt ngt “luong hitu hi¢u” ctia hop chét c6 cong
thitrc I, Ia, va/hoac Ib, dugc dung dé chi mot luong ma hitu hiéu trong diéu tri ri loan,
nhu bénh viém hodc tu mién dich dugc mo ta ¢ dy. Khi xac dinh mot lidu lugng hodc
mot luong hitu hi€u hop chét co cong thirc 1, Ia, va/hodc Ib, mot sb yéu td dugc xem
xét, gdm, hop chét c6 cong thire 1, Ta, va/hodc Ib nao dugc cung cép; lidu c6 dang cung
cép déng thoi cac tac nhan khac; loai dong vat cé vu; kich ¢d, tudi, vé‘t tinh trang suc
khoe chung cua dbi tuong; mirc do lién quan hodc mirc trAm trong cua 161 loan, nhu roi
loan viém hodc tu mién; dap tmg ctia bénh nhan cu thé: phuong thirc cung cép; cac dac
tinh sinh kha dung cua ché phém duoc cung cép; ché do lidu luong duoc chon; va cac

yéu to c6 lién quan khac.

Céc hop chat theo sang ché c6 thé duge dung mot minh hodc dudi dang duoc
pham két hop véi cac chit mang hoic céc td duge dugc dung, ty 1€, va ban chét cua
ching dugc xac dinh béng dd hoa tan va céc tinh chét hoa hoc, g(‘?)m d6 6n dinh, cua
hop chat dugc chon, dudong dung dugc chon, va thuc hanh sir dung thudc chuén. Cac
hop chit theo sang ché, trong khi ban than chiing hiru hiéu, cling ¢6 thé dugc bao ché
bao ché va cung cép & dang cac mubi duge dung cia ching. Céac duge pham dugc wu
tién co6 thé duoc bao ché ¢ dang vién nén, vién nang, dung dich dé cung cép qua dudng
miéng, hodc dung dich ti€ém truyén. Vién nén, vién nang, hodc dung dich nay c6 thé
chita hop chit theo sang ché vé6i lugng hiru hiu dé diéu tri cho bénh nhan can didu tri.
Nguoi co hiéu biét trung binh vé linh vuc bao ché dugc phim nay c6 thé dé dang lua
chon dang va duong dung thich hop tuy theo cac dic tinh cu thé ctia hop chit dugc lua
chon, rdi loan hoic tinh trang bénh ly can duoc diéu tri, giai doan cua 161 loan hoic
tinh trang bénh ly, va cac yéu td ¢6 lién quan khac (Xem, vi du, Remington: The
Science and Practice of Pharmacy, L.V. Allen, Editor, 227 Edition, Pharmaceutical

Press, 2012).

Céc ky hiéu viét tat nhét dinh duoc dinh nghiia dudi day: “AcOH” dugc ding dé
chi axit axetic; “Ac” dugc dung dé chi axetyl; “ACN” duogc dung dé chi axetonitril;
“Bn” dugc dung dé chi benzyl;” “BOC” dugc dung dé chi fert-butylcarbonyloxy;
“BTK” dugc dung dé chi kinaza tyrosin Bruton; “n-BuLi” dwgc dung dé chi n-

butyllithi; “sec-BuLi” dugc ding dé chi sec-butyllithi; “Bz” dugc ding dé chi
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carbobenzyloxy; “CIA” dugc dung dé chi chting viém khép dugc tao ra boi colagen;
“DCM” dugc ding dé chi diclometan hodc metylen clorua; “DIPEA” dwgc dung dé
chi N,N-diisopropyletylamin; “DMF” duogc dung dé chi N,N-dimetylformamit;
“DMA” duoc ding dé chi dimetylaxetamit; “DMSO” dugc ding dé chi
dimetylsulfoxit; “DTT” dugc dung dé chi dithiothreitol; “EDTA” dugc ding dé chi
etylendiamin tetaxetat; “EGFR” dugc ding d& chi thu thé yéu t6 sinh truéng biéu bi;
“EGTA” dugc dung dé chi axit etylen glycol-bis(B-aminoetyl ete)-N,N,N',N'-
tetraaxetic; “Et20” dugc dung dé chi etyl ete hoac dietyl ete; “EtOAc” dugc dung dé
chi etyl axetat; “EtOH” dugc dung dé chi etanol; “dung dich dém FACS” dugc dung
dé chi nuéc mudi dugc dém phosphat (PBS - phosphat-buffered saline), 2% huyét
thanh bé, 1 mM EDTA, va 0,1% natri azit, “h” dugc dung dé chi gio; “GST” dugc
ding dé chi glutathion S-transferaza; “HEC” dugc ding dé chi hydroxyetyl xenluloza;
“HEPES” duogc ding dé chi axit 4-(2-hydroxyetyl)-1-piperazintansulfonic; “HWB”
duge dung dé chi mau toan phén cua ngudi; “ICso” duoc dung dé chi néng d6 cuia tac
nhan ma tao ra 50% dap tng Gc ché téi da; “LC-ES/MS” dugc ding dé chi phd khoi
phun dién tu sic ky 16ng; “LDA” dugc dung dé chi lithi diisopropylamit; “min” dugc
ding dé chi phut; “Me” dugc dung dé chi metyl; “MeOH” dugc dung dé chi metanol
hodc ruou metylic; “MTBE” duoc dung dé chi metyl-tert-butyl ete; “NMP” dugc ding
dé chi N-metylpyrolidinon hodc 1-metylpyrolidinon; “OAc” duogc dung dé chi
axetyloxy; “*P” duoc ding d& chi phospho-33; “P80” dugc dung dé chi chét hoat
dong bé mit polysorbat-80; “Prep.” dugc dung @2 chi su didu ché. “PO” dugc ding dé
chi viéc cung cdp qua dudong miéng; “psi” dugc ding dé chi pao trén inso vuong; “RT”
dugc ding dé chi nhiét do trong phong; “TEA” dugc ding dé chi trietylamin; “TFA”
dugc dung dé chi axit trifloaxetic; “THF” dugc dung dé chi tetrahydrofuran. “HATU”
dugc ding d& chi N-[(dimetylamino)-1H-1,2,3-triazolo-[4,5-b]pyridin-1-ylmetylen]-
N-metylmetanamini hexaflophosphat N-oxit; “XPhos Palladacycle Gen 2” dugc ding
dé chi clo(2-dixyclohexylphosphino-2',4',6'-triisopropyl-1,1'-biphenyl)[2-(2'-amino-
1,1"-biphenyl)Jpaladi(I). Chat dong phan 1 dugc ding dé chi chat dong phan ddi anh
dugc rira giai ra dau tién tr qué trinh tinh ché bing séc ky trong diéu kién tinh ché

duoc néu ra.

Sodod 1
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H
Br I Br N__ 4 T0
| H,N—-R*-PG |
N N
N N
I I I11

R* ¢6 thé duge chon tir:

, , hodc

So d6 1 mé ta qua trinh amin héa 3-bromo-5-iodopyridin (I). Nhu dd duge mo
ta rd trong céc tai li¢u chuyén nganh, rat nhiéu diéu kién phan tng khéac nhau c6 thé
duoc sir dung thuc hién su két hop nay, néi chung 1a c6 lién quan dén chét xtc tac kim
loai chuyén tiép va phirc chét phdi tir thich hgp, nhu ddng (phan tng két hop Ullmann)
v6i su ¢6 mat cla bazo yéu, hodc paladi (phan Gng két hop ngang Buchwald-Hartwig).
Géc amin bd sung dugc bao vé thich hgp (dugc chon tir cac R* dugc mo ta trén day)
6 thé c6 mat trong chat nén amin lién quan dén su két hop ngang, trong d6 nhoém bao
vé (PG) co thé duoc loai bo va sau d6 duge chirc héa & cac bude sau. Cac nhém bao
v¢€ thich hgp gém, nhung khong chi giGi han &, BOC, Bz, Bn, Me, trityl, hodc axetyl.
Cu thé hon, khoang 1 duong lugng amin dugc thé thich hop chira gbc amino dugc bao
vé bd sung (IT) c6 thé dugc gia nhiét ciing v6i khoang 0,75 - 1 duong lugng 3-bromo-
5-iodopyridin v&i sy ¢6 mat ciia khoang 0,1 - 0,25 duong lugng ngudn dong(T), vi du,
dong(I) bromua, va khoang 0,1 - 0,25 duong luong phirc chét phdi ttr thich hop, vi du,
BINOL hoic 1,1°-bi-2-naphtol, trong dung mdi phan cuc thich hop, nhu DMF hoac
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DMSO, chira khoang 1,25 - 1,5 duong lugng bazo thich hop, nhu kali phosphat hodc

natri cacbonat, dé thu duoc san phém amin dugc N-aryl hoa dugc bao ve (III).

So d62
1 B 1
R /D Q N/E/ I R /D‘ Qﬁ
| +
. N
RN Cl/L\N RN X By
5
R
RS
v \Y
Q = OH, NH,,
NHCH,, hodc NH-PG
1
R
/D ‘ Q\r/\Nl
N
RN X" B(OR®)2
R5 VI

R®=H hodc -C(CH;),C(CH;),-

So dd 2 mo ta qua trinh diéu ché céc este cia va cdc axit 2-oxo- va 2-
aminopyrimidin-5-yl boronic (VI). N6i chung, trong phén tmg SyAr, nhu da biét 15 dbi
v6i ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay, phenol duoc thé hoic
duoc thé nhidu 1an thich hop (IV; D=CR?, trong d6 R? dugc chon tir H, F, hodc OCF3;
Q=OH; R!, R3, R’=H, Cl, Br, F, CH, Ci3 alkyl, C1 alkoxy, CN, OCF3, OCF:H),
anilin duge thé hodc dugc thé nhidu 14n (IV; aminopyridin D=CR? trong d6 R* dugc
chon tir H, F, hoic OCF3; Q=0H; R}, R®, R>=H, Cl, Br, F, CH, Ci alkyl, Ci.3 alkoxy,
CN, OCF3;, OCF;H), 2-aminopyridin duoc thé hodc duoc thé nhiéu 1an (IV; D=N;
Q=NH; R!, R3, R°>=H, Cl, Br, F, CH, Ci3 alkyl, C13 alkoxy, CN, OCFs, OCF:H),
hodc aminopyridin dugc thé N (IV; D=N; Q=NHCHj3 hodc, vi du, NH-PG, trong do6
PG 14 nhém bao vé thich hop dé dé dang duoc loai bo cling dugce biét ro trong linh vuc
ky thuat nay), co thé dugc két hop v6i S-bromo-2-clopyrimidin, ¢6 hodc khong c6

bazo vd co hodc khong 4i nhan, dé 1an luot tao ra 2-phenoxy-5-bromopyrimidin dugc
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thé hodc dugc thé nhidu 1an thich hop (V; D=CR? trong d6 R? dugc chon tir H, F,
hoic OCF;; Q=0; R!, R3, R°=H, Cl, Br, F, CH, Ci1 alkyl, Ci3 alkoxy, CN, OCF3,
OCF,H), 2-aminophenyl-5-bromopyrimidin dugc thé hogc duge thé nhiéu lan thich
hop (V; D=CR?, trong d6 R? dugc chon tir H, F, hodc OCF3; Q=N; R, R®, R*=H, Cl,
Br, F, CH, Cis alkyl, Ci3 alkoxy, CN, OCFs;, OCF;H), hodc 2-aminopyridyl-5-
bromopyrimidin dugc thé hoic duge thé nhiéu 1an thich hop (V, D=N; Q=NH, R', R?,
R3=H, Cl, Br, F, CH, Ci. alkyl, Ci.3 alkoxy, CN, OCF3, OCF:H). Cu thé hon, khoang
1,0 - 1,25 duong lugng phenol duoc thé hodc duoc thé nhiéu 1an thich hop c6 thé dugc
gia nhiét, dén khoang 100°C, cung v6i khoang 1 dwong lugng 5-bromo-2-clopyrimidin
va khoang 2,5 hodc nhidu hon duong lugng bazo thich hop nhu K>COs, trong dung
moéi hitu co ¢d cuc thich hop, vi du, DMF, dé tao ra hop chit phenoxy-5-
bromopyrimidin duoc thé hodc duge thé nhiéu 1an & vi trf 2 (V; D=CR?, trong d6 R*
duoc chon tir H, F, hoic OCF3; Q=0; R!, R3, R>=H, Cl, Br, F, CH, Ci3 alkyl, Ci3
alkoxy, CN, OCF3;, OCF:H). Cu thé hon, khoang 1 dwong lugng anilin hodc 2-
aminopyridin dugc thé hodc dugc thé nhiéu 1an va khoang 1 duong luong 5-bromo-2-
clopyrimidin c6 thé dwgc gia nhiét cing nhau & nhiét do thich hgp trong dung mdi hitu
co ¢6 cuc thich hop, vi du, NMP, trong diéu kién chiéu vi song, dé 14n luot tao ra hop
chét anilino-5-bromopyrimidin dugc thé hoac dugc thé nhiéu 1an & vi tri 2 (V; D=CR?,
trong d6 R? duoc chon tir H, F, hodc OCF3; Q=NH; R', R®, R°=H, Cl, Br, F, CH, Ci3
alkyl, Ci.3 alkoxy, CN, OCF3, OCFH) hoéc hop chéat aminopyridyl-5-bromopyrimidin
duoc thé hodc duoc thé nhiéu 1an & vi tri 2 (V; D=N; Q=NH, R, R%, R°=H, Cl, Br, F,
CH, C,3 alkyl, C13 alkoxy, CN, OCF3, OCF2H).

Qua trinh chuyén hoa aryl bromua thanh axit boronic (R®=H) hodc boronat este
[Ré= -C(CH3)2C(CHz3)2)-] 1a da biét o trong linh vuc k¥ thuat nay. Axit boronic VI
(R6=H), c6 thé duoc didu ché tir hop chét loai V, vi du, trong dung méi hodc hdn hop
dung moi hitu co ¢6 cuc thich hgp, vi du, THF/toluen, béng cach trao d6i lithi-halogen
st dung n-BuLi, sec-BuLi, hoac LDA, & nhi€t do thép, c6 toi cac chét aryllithi dugc
tao tai chd bang trialkylborat. Qua trinh thiy phén sau d6 trong dung moi rugu thich
hop c6 thé tao ra axit boronic. Cu thé hon, khoang 1 duong lugng 2-phenoxy-5-
bromopyrimidin dugc thé thich hop c6 thé dugc hoa tan trong hdn hop toluen: THF 4:1
va lam lanh xuéng khoang -70°C. Khoang 1,2 - 1,6 duong lugng triisopropylborat ¢6
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thé dugc cho nhé giot vao, co bd sung cham khoéng 1,3 - 1,6 duong lugng n-BuLi sau
d6 & -70°C. Viéc bd sung MeOH du, sau d6 1am 4m dén nhiét do trong phong, va bo
sung nudc co diéu chinh do pH dé axit hoa c6 thé thu duoc axit 2-phenoxy-pyrimidin-
5-yl boronic dugc thé thich hop (VI; D=CR? nhu dugc md ta trén day; Q=0; R!, R3,
R’=H, Cl, Br, F, CH, C1.; alkyl, C1.3 alkoxy, CN, OCF3, OCF,H; R°<H). Ngoai ra, este
cta axit pinacol boronic co thé duoc didu ché bang phan ung két hop do kim loai
chuyén tiép lam trung gian cling duoc mo ta rd trong linh vyc k¥ thudt nay. Cu thé
hon, khoang 1 dwong luong phenoxy- hodc anilino-5-bromopyrimidin dugc thé nhiéu
lan hoic mot 14n & vi tri 2 thich hop (V; D=CR? nhu dugc mo ta trén day; Q=0 hodc
N; R!, R3, R*=H, Cl, Br, F, CH, Ci3 alkyl, C13 alkoxy, CN, OCF3, OCF:H), hoac
aminopyridyl-5-bromopyrimidin dugc thé nhiu 14n hodc mot 1an & vi tri 2 (V; D=N;
Q=NH, R}, R3, R%=H, Cl, Br, F, CH, C3 alkyl, C13 alkoxy, CN, OCF3, OCF2H) lan
luot c6 thé duge xtr Iy bang 1,2 duwong lugng bis(pinacolato)diboron véi su c6 mét cua
khoang 0,1 - 0,2 duong luong phirc chét phéi to paladi, vi dy, phirc chét
tetrakis(triphenylphosphin)  paladi(0) hodc  1,1°-bis(diphenylphosphino)feroxen-
paladi(Il) diclorua — DCM, va bazo yéu, vi du, KOAc, NaOAc, hodc K>COs, trong
dung moi hitu co ¢6 cuc, vi dy, Et2O, THF, DMF, hodc 1,4-dioxan, trong khi quyén
nito hoac agon cé gia nhiét dé 1an luot tao ra 2-mono- hodc polysubstituted phenoxy-
hodc anilino-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin tuong Ung (VI;
D=CR? nhu duoc md ta trén ddy; Q=0 hoic NH; R!, R3, R>=H, Cl, Br, F, CH, Ci
alkyl, C1.3 alkoxy, CN, OCF3, OCF:H ; R®= -C(CH3)2C(CHz3)2-) hodc aminopyridyl-5-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin dugc thé mot lﬁﬁ hoidc nhiéu 1an
& vi tri 2 twong tng (VI; D=N; Q=NH, R!, R?, R°=H, Cl, Br, F, CH, Ci alkyl, Ci
alkoxy, CN, OCF3, OCF:H).

So dd 3
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H PG
Br P l \R4'/
SN
m
Q = O, NH, N(CH3) hodac N-PG
R = H hoic -C(CHs),C(CHs)a-
H PG
N\R4v/

QY/N i
N | ﬁ\ 4.J\/ﬁy Q = O, NH, N(CH;) hoac NH-P
a R Y = H, CH,N(CHy), CH,
N CH,CH;, CH(CH;),, C(CHy)s,
Vi N

So d6 3 md ta qua trinh diéu ché cac hop chit loai VIII (véi R dugc chon tir
cac nhom dugc liét ké trén day), ching c6 thé duoc diéu ché bang qué trinh két hop do
kim loai chuyén tiép 1am trung gian, 1a dd dugc md ta rd trong linh vuc k¥ thuat nay,
ctia 5-bromopridin dugc thé & vi tri 3 thich hop III (v6i PG nhu dugc mo ta trong So
d6 1) va este ctia axit boronic hoac axit pyrimidin-2-yl boronic dugc thé & vi tri 2 thich
hop, dé tao ra hop chét trung gian VII dugc bao vé€ amino (v6i PG nhu dugc mod ta
trong So d6 1; D, RY, R3, R®, va Q nhu duge md ta trong So dd 2), sau d6 khir bao vé
va axyl hoa. Cu thé hon, khoang 1 duong lugng 5-bromopridin dugc thé thich hop & vi
tri 3 (II1) c6 thé duge gia nhiét c6 chiéu vi séng vé6i khoang 1-1,2 duong lugng axit
boronic hodc este cta axit boronic thich hgp (VI, R=H hodc -C(CH3)2(CH3).C-) va
khoang 0,05 - 0,1 duong lwong phtrc chét phéi tir paladi, vi du, phirc chat
tetrakis(triphenylphosphin) ~ paladi(0) hoac 1,1’-bis(diphenylphosphino)feroxen-
paladi(IT) diclorua — DCM, véi su ¢6 midt cia bazo yéu thich hop, vi du, KOAc,
CsCOs, CsF, hoac NaHCOs3, va hén hgp nudce va dung moi hitu co ¢6 cuc thich hop, vi
du, THF hodc 1,4-dioxan, d& tao ra cac hop chét loai VII (v6i PG 1a nhu duge mo ta
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trong So dd 1 va D, R, R3, RS, va Q 1 nhu dugc md ta trong So dd 2). Viée khir bao
vé nhém bao vé sau d6 co thé dugc thuc hién theo nhiéu phuong phép khac nhau thich
hop dé ap dung cho nhém bao vé noi trén va da biét 16 trong linh vuc k§ thuat nay. Cu
thé hon, khoang 1 duong luong hop chét loai VII duoc thé thich hop, trong d6 PG =
BOC, c6 thé dugc xir Iy bang lugng du axit thich hgp, vi du, HCI hoac TFA, trong
dung mdi hitu co thich hop, vi du, DCM, EtOAc, hoac THF, dé tao ra amin tho duoc
khtt bao vé. Viéc axyl héa tai chd sau d6 bang acryloyl clorua hodc acryloyl clorua
duoc thé thich hop c6 thé dwoc thuc hién v6i su ¢6 mat clia bazo hitu co khong 4i nhéan
thich hop, vi du, DIPEA hodc TEA, trong dung moéi hitu co thich hop, nhu DCM hoac
THF, & khoang nhiét do nim trong khoang tir nhiét do trong phong dén -78 °C, dé tao
ra cac hop chét loai VIII (v6i D, R!, R%, R, va Q 1a nhu dugc mo ta trong So d6 2). Cu
thé hon, khoang 1 dwong lugng amin thd dugc khir bao vé néu trén cé thé duoc hoa
tan vao DCM voi su ¢6 mat cia DIPEA du, 1am lanh xuéng -78 °C, va cho nho giot
khoang 1 - 1,1 duong lugng axyloyl clorua duoc hoa tan trong DCM vao, tao ra hop
chét loai VIII mong mubn (Q=0 hoic NH; R, R?, R°=H, Cl, Br, F, CH, Ci alkyl, Ci
alkoxy, CN, OCF3, OCF,H; Y=H, CH2N(CH3)2, CH3;, CH2CHs, CH(CH3)2, C(CHz)3).

So db 4

X_ N_ X
~ '
\[ ]/ +  H,N-RLPG
N
N
IX

II

H PG
RO
N
N
X

So d6 4 mo ta qué trinh amin hoa 2,3-dihalopyrazin (IX; X = Cl, Br, I). Nhu da
duoc mo ta rd trong cac tai liéu chuyén nganh, rat nhiéu nhimg diéu kién phan tng
khac nhau, tuong ty véi nhitng diéu kién dugc mo ta trong So dd 1, co thé dugce sur
dung dé thuc hién viéc két hop nay, néi chung 1a lién quan dén su chuyén vi loai SNAr
cua 2-halogen cua 2,6-dihalopyrazin, hodc chét xuc tac kim loai chuyén tiép va phic
chét phéi tr thich hop, nhw ddng (phan tmg két hgp Ullmann) v6i sy ¢6 mit clia bazo
yéu, hodc paladi (phan tng két hop ngang Buchwald-Hartwig). Géc amin bd sung

dugc bao vé thich hop (duge chon tir cac nhom R4’ duge bao vé nhu duge md ta trong
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So db 1) co thé c6 mit & chit nén amin lién quan dén qua trinh chuyén vi hoic lién két
ngang, trong dé6 nhom bao v¢ (PG) co thé duoc loai bd va chirc héa sau d6 & cac bude
sau. Cac nhom bao vé thich hop gém, nhung khéng chi giéi han &, BOC, Bz, Bn, Me,
trityl, hodc axetyl. Cu thé hon, khoang 1 duong luong diamin duoc bao v€ mot 1an va
duoc thé thich hop (II) ¢6 thé duge gia nhiét cing vé6i khoang 0,75 - 1 duong luong
2,6-dibromopyrazin vé6i su ¢6 mat cia khoang 1,25 - 1,5 duong lugng amin khong ai
nhan, nhu TEA, trong dung mdi ¢6 cyuc thich hop, nhu DMF hodc DMSO, ¢4 gia nhiét
& khoang 90 °C trong khoang tur 4 dén 18 gio, dé tao ra san phim amin dugc N-aryl

hoa duogc bao vé (X).

So dd 5
H PG
Br\[/N]/N\R4.
SN
X
Q = 0, NH, N(CH3) hoic N-PG
R® = H hoic -C(CHj3),C(CH3)2-
H
/N N\R4'/PG

0
H I Q = 0, NH, N(CH;) hodc N-PG
N_N 4-)\/\ Y Y =H, CH,N(CHy),,

| CH,, CH,CH,, CH(CHy),, C(CHs),

So dd 5 md ta qué trinh diéu ché cac hop chét loai VIII, ma cé thé duoc diéu
ché theo cac diéu kién quy trinh twong tu nhu cac diéu kién duoc mo ta trong So do 3,
dac biét 13, quy trinh két hop ngang c6 kim loai chuyén tiép 1am trung gian, nhu duoc
md ta rd trong linh vuc k¥ thudt nay, cia 5-halopyrazin dugc thé & vi tri 2 thich hop X

(v6i PG la nhu duge mo ta trong So dd 4) va axit pyrimidin-2-yl boronic dugc thé & vi
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tri 5 thich hop hoic este clia axit boronic XI (v6i D, R!, R?, R°, va Q 1a nhu duoc mo
ta trong So dd 2), thu dwgc hop chét trung gian dugc bao vé amino XII (v6i PG la nhu
duoc mé ta trong So dd 1; D, R, R, R, va Q la nhu dugc mb ta trong So dd 2). Viée
axyl héa va khir bao v¢ sau d6 nhu dugc mo ta trong So dd 3 ¢6 thé dugc thue hién dé
tao ra hop chét mong muén loai XII. Cu thé hon, khoang 1 duong luong 6-halopyrazin
dugc thé & vi tri 2 duoc thé thich hop (X) ¢6 thé dwoc gia nhiét c6 chiéu vi song véi
khoang 1-1,2 duong lugng axit boronic thich hop hodc este cta axit boronic XI va
khoang 0,05-0,1 dwong luong phirc chit phbi tir paladi, vi du, phtc chét
tetrakis(triphenylphosphin) ~ paladi(0) hodc 1,1°-bis(diphenylphosphino)feroxen-
paladi(IT) diclorua — DCM, véi sy c¢6 mit cua bazo yéu thich hop, vi du, KOAc,
CsCO3, CsF, hoic NaHCOs, va hdn hop nudce va dung moi hiru co cé cuc thich hop, vi
du, THF hodc 1,4-dioxan, dé tao ra cac hop chét loai XI (v6i PG 1a nhu dugc mo ta
trong So dd 4, va D, R, R3, RS, va Q 1a nhu dwgc mé ta trong So dd 2). Viée khir bao
v€ nhom bao vé sau do6 co thé duogc thuc hién theo nhiéu phuong phép khac nhau thich
hop dé ap dung cho nhém bao vé néi trén va da biét ro trong linh vue ky thudt nay. Cu
thé hon, khoang 1 dwong lugng hgp chét loai XII duoc thé thich hop, trong d6 PG =
BOC, c6 thé duoc xir ly béng luong du axit thich hop, vi du, HCI hodac TFA, trong
dung méi hiru co thich hop, vi du, DCM, EtOAc, hoac THF, dé tao ra amin tho dugc
khir bao vé. Viéc axyl héa tai chd sau d6 bang acryloyl clorua hodc acryloyl clorua
duoc thé thich hop co thé duogc thuc hién véi su c6 mit cuia bazo hitu co khong ai nhan
thich hop, vi du, DIPEA hodc TEA, trong dung moéi hitu co thich hop, nhu DCM hoéc
THF, & khoang nhiét d6 nam trong khoang tir nhiét do trong phong dén -78°C, d tao
ra cac hop chét loai XIII (v6i D, RY, R3, R%, va Q 1a nhu duge mo ta trong So dd 2). Cu
thé hon, khoang 1 duong luong amin thd duge khir bao vé néu trén co6 thé dugc hoa
tan trong DCM v6i sy ¢6 mat cia DIPEA du, lam lanh Xuéng -78°C, va cho nho giot
khoang 1 - 1,1 duong luong acryloyl clorua dugc thé thich hgp dugc hoa tan trong
DCM, thu duoc cac hop chit mong mudn loai XIII (D=CR? hoic N, trong d6 R* 1a nhu
dugc mo ta trong So dd 2; Q = O hoic NH; R* dugc chon tir nhém duge md ta trong
So do 1; RY, R, R%=H, Cl, Br, F, CH, Ci; alkyl, Ci.3 alkoxy, CN, OCF3, OCF.H; Y=
H, CH2N(CH3)2, CH3, CH2CH3, CH(CH3)2, C(CHz)3).

Vi du diéu ché va vi du
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Céc vi du diéu ché va vi du sau minh hoa tiép sang ché va thé hién qua trinh
téng hop dién hinh ctia hop chét theo sang ché. Cac chat phan tmg va nguyén liéu khoi
ddu 14 s&n ¢6 hodc c6 thé duge tdng hop mot cach d& dang dbi voi mot ngudi c6 hicu
biét trung binh vé linh vuc nay. Can hiéu réng, cac vi du diéu ché va vi du dugc dua ra
chi dé minh hoa va khong mang tinh gi6i han va ngudi c6 hiéu biét trung binh vé linh

vuc ndy c6 thé tién hanh cac stra doi khac nhau.

LC-ES/MS duoc tién hanh trén hé thdng sic ky long AGILENT® HP1100. Cac
két qua do phd khéi phun dién tt (thu duoc theo ché @6 duong va/hodc &m) duge tao
ra trén phé khdi ké bbén cuc Mass Selective Detector ¢6 giao dién véi HP1100 HPLC.
Pidu kién LC-MS (d6 pH thip): c6t: PHENOMENEX® GEMINI® NX C18 2,1 x 50
mm 3,5 pm; gradien: 5-100% B trong 3 phit, sau d6 100% B trong 0,75 phut, hoac 5-
95% B trong 1,5 phut, sau d6 95% B trong 0,25 phut; nhi€t do cot: 50°C +/-10°C; tbe
do dong: 1,2 mL/phat; Dung méi A: nude dugc khir ion véi HCOOH 0,1%; Dung moi
B: ACN véi axit formic 0,1%; budc song 214 nm. Cac diéu kién LC-MS khac (d6 pH
cao): cot: Cac cot XTERRA® MS C18 2,1x50 mm, 3,5 um; gradien: 5% dung moi A
trong 0,25 phut, gradien tir 5% dén 100% dung mdi B trong 3 phut va 100% dung moi
B trong 0,5 phut hodc tr 10% dén 100% dung moi B trong 3 phut va ¢ 100% dung moi
B trong 0,75 phut hodc 5-95% B trong 1,5 phut, sau d6 95% B trong 0,25 phut; nhiét
do cot: 50°C +/-10°C; tdc d6 dong: 1,2 mL/phut; dung méi A: 10 mM NHsHCO3 pH
9; Dung mo6i B: ACN; buéc song: 214 nm.

Quang phd NMR dugc thuc hién bing phd ké Bruker AVIII HD 400 MHz
NMR hoac phé ké Varian VNMRS 300 hodc 400 MHz NMR, thu dugc ¢ dang céac
dung dich CDCI3 hodc DMSO-ds theo don vi ppm, sit dung dung moi du [CDCl3, 7,26
ppm; DMSO-ds, 2,05 ppm] lam chuin tham chiéu. Khi nhiéu dinh duoc béo cdo, céac
chit viét tit sau c6 thé dugc sir dung: s (vach don), d (vach doi), t (vach ba), q (vach
bén), m (da vach), brs (vach rong), dd (hai vach déi), dt (hai vach ba). Hang s6 két hop

(J), khi dugc bdo céo, dugce bao céo theo don vi hec (Hz).
Vi du diéu ché 1

tert-butyl 4-[(5-bromo-3-pyridyl)amino]piperidin-1-carboxylat
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Br__N
T 0
N N\[//O

O

Nap 3-bromo-5-iodopyridin (2,0 g, 6,9 mmol), fert-butyl 4-aminopiperidin-1-
carboxylat (1,8 g, 9,0 mmol), déng(l) bromua (0,2 g, 1,4 mmol), 1,1°-bi-2-naphtol (0,4"
g, 1,4 mmol), K3PO4 (2,9 g, 13,8 mmol), va DMF (6,5 g, 6,9 mL) vao 1o phan tng 20
mL. Suc nito kho vao trong trong 5 phut. DPay lo lai va gia nhiét dén 85°C trong tong
thoi gian 1a 3 gio va sau d6 lam lanh xubng nhiét do trong phong. Pha loang hdn hop
bing EtOAc va loc hdn hop qua dét diatomit va dém silicagel. Rira dich loc bang NaCl
bao hoa trong nude, 1am kho trén MgSO4, va cd dac bang 4p suét thap. Tinh ché phan
cdn thu dugc bang sic ky cot nhanh silicagel, st dung gradien tir 40 dén 100% EtOac

trong hexan, thu dugc hop chét néu & dé muc nay (1,6 g, hiéu suit 65%). ES/MS m/z
(B1/*'Br) 356,0/358,0 [M+H].

Céc hop chét duéi day dugc diéu ché vé co ban theo phuwong phap cia vi du

didu ché 1, sir dung 3-bromo-5-iodopyridin va amin duoc thé thich hop.

MS ES/MS
Vidu ,
., Cau triic Tén m/z ("°Br/*Br)
dieu ché
[M+H]
tert-butyl (3S)-3-[(5-
H
Br N, O bromo-3-
2 & "QNJ . . 342,0/344,0
N O’% pyridyl)amino]pyroli
din-1-carboxylat
H tert-butyl 3-[(5-
Br y N Y l
| \C\N 0 bromo-3-
3 SN b ) , ... 1328,0/330,0
0 pyridyl)amino]azetidi
j< n-1-carboxylat
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tert-butyl 3-[(5-
H O bromo-3-
Br N
4 \m/ 7@ 0 pyridyl)amino]-3- 342,0/344,0
°N metyl-azetidin-1-

carboxylat

tert-butyl 4-((5-
H .o
bromopyridin-3-
Br _~_N >( Py
5 | N 0 yl)amino)-2- 370,1/372,1
N b
0 metylpiperidin-1-

carboxylat

Vi du diéu ché 6

3-(diflometoxy)-4-flo-phenol

F_O OH
186
F

Cho 5-bromo-2-flo-1-diflometoxybenzen (1,0 g, 4,1 mmol),
bis(pinacolato)diboron (1,3 g, 5,0 mmol), phtc chét 1,1-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua diclometan (0,3 g, 0,4 mmol),
KOAc (0,8 g, 8,3 mmol), va 1,4-dioxan khan (8,3 mL) vao binh phan tng ap sut. Suc
agon vao dung dich trong vai phit. D4y binh phan tmg lai va gia nhiét ¢ 85°C qua
dém. Sau khi 1am lanh xudng nhiét do trong phong, pha loang hdn hop phan mg bang
EtOAc va loc qua dét diatomit. C6 ddc dich loc thanh diu thé mau hoi den bang 4p
sut thap va hoa tan trong trong axeton (14 mL). Lam lanh huyén phu thu duoc xubng
0°C va cho dung dich kali peroxymonosulfat (3,1 g, 5,0 mmol) trong nu6e (13,8 mL)
vao trong 10 phut. Sau khi khudy trong 2 gi& trong khi duy tri nhiét 46 ¢ 0°C, pha
loing hdn hop phan tng bing nudc (40 mL), va chiét hdn hop bang EtOAc (3 x 40
mL). Tach cac 16p thu dugc, va rira cac 16p hitu co thu gom duge bang NaCl bio hoa
trong nudc, lam kho trén NaxSOs, loc va cd dac bang 4p suit thip. Tinh ché phan cin

thu duoc bang sic ky cot nhanh silicagel, sir dung gradien 10-50% EtOAc trong hexan,
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thu duoc hop chét néu & d& muc nay (0,77 g, hiéu suét dinh luong) & dang dau mau

vang. ES/MS m/z 176,8 [M-H].
Vi du diéu ché 7

3-(2-triisopropylsilyletynyl)phenol

—Q% OH

Suc khi agon vao dung dich 3-iodophenol (2,0 g, 8,9 mmol) trong THF khan
(44 mL) va TEA (11 mL) trong vai phat. Cho lan  luot  bis
(triphenylphosphin)paladi(II) diclorua (0,25 g, 0,36 mmol), ddng(I) iodua (0.1 g, 0,5
mmol), va (triisopropylsilyl)axetylen (2,4 mL, 11,0 mmol) vao. Khudy hén hop phan
tmg qua dém ¢ nhiét do trong phong. Pha loang hdn hop phéan g bang Et20 va loc
hdn hop qua dat diatomit. C6 dic dich loc bing ap suét thip thanh mot dau t6i mau,
diu nay duoc tinh ché bing sic ky cot nhanh silicagel, st dung 10% EtOAc trong
hexan, thu duoc hop chét néu & dé muc nay (2,0 g, higu suit 98%). ES/MS m/z 273,2
[M-H].

Vi du diéu ché 8

5-bromo-2-(3-clophenoxy)pyrimidin

Cl O_ N
T Tl
X~ "Br

Tao huyén phu 3-clophenol (6,0 g, 44,0 mmol), 5-bromo-2-clopyrimidin (8,1 g,
40,9 mmol) va K2CO3 (45,0 g, 105,0 mmol) trong DMF (30 mL). Gia nhiét hdn hop
thu dugc trong 2 gio ¢ 100°C. Pha loang huyén phi bang va chiét vai 1an bang EtOAc.
Tach cac 16p thu dugc, va rua cac dich chiét hitu co thu gom dugc bang NaCl bao hoa
trong nudce, lam kho trén NaxSOs4, loc, va ¢6 dac b%mg ap suét thép. Tinh ché cin thd

bang sdc ky cot nhanh silicagel, st dung 100% DCM lam dung moi rira gidi, thu dugc
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hop chit néu ¢ dé muc nay (11,0 g, hiéu sudt 99%). ES/MS m/z ("Br/*'Br) 284.8/
286,8 [M+H].

Céc hop chét duéi day duoc didu ché vé co ban theo phuong phép cua vi du

didu ché 8, sir dung 5-bromo-2-clopyrimidin va phenol dugc thé thich hop.

Vid ES/MS m/z
idu ,
L, Cau tric Tén (Br/*1Br)
diéu ché (V]
+
F (3*C1”Br/*’C1”Br,?
Cl O N 5-bromo-2-(3-clo-2-
9 \(/\J\ - Jpyrimidi SCI¥Br/A7C13Br)
N . o-phenoxy)pyrimidin
Br Y 302,8/304,8/306,8
N o
\ O__N 3-(5-bromopyrimidin-
10 \Q N > 275,8/277,8
Ny Br 2-yl)oxybenzonitril
F 0 0 N 5-bromo-2-[3-
11 }/ \©/ ;\I(/\J\ (diflometoxy)phenoxy |[316,8/318,8
X B
" ||pyrimidin
F 0 0 N 5-bromo-2-[3-
2 | T ]@ ;fJ\ (diflometoxy)-4-flo-  |334,8/336,8
F X B
' phenoxy [pyrimidin
F O 0 N 5-bromo-2-[3-
13 [FT @ N (triflometoxy)phenoxy |334,8/336,8
X B
" ||pyrimidin
F O\r/N 5-bromo-2-(3-
14 \O N © |268,81270,8
X~ Br flophenoxy)pyrimidin
Iy 2-[3-(5- 431,0/433,0
s Si \ bromopyrimidin-2-
X O_ N
\< \©/ \I\T | yl)oxyphenyl]etynyl-
Y7 UBr | yriisopropyl-silan
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F 5-bromo-2-[3-
F O_ N
16 Fj\©/ NG 1 (triflometyl)phenoxy]p [318,8/320,8
N .
Br yrimidin
ON 5-bromo-2-phenoxy-
17 @f N omomeh 250,8/252,8
X" " Br pyrimidin
F O\]//N 5-bromo-2-(3.5- 286,8/288.8
18 \©/ Ny | Br diflophenoxy)pyrimidi
F n
(3>C1”Br/*’C1”Br,?
O\‘//N 5-bromo-2-(4-
19 O NJL S SCIS'Br/CI8'Br)
Cl X "B clophenox rimidin
P Py 284,8/286,8/288,8
0 0N 5-bromo-2-(3-
20 @ \I\EJ\ metoxyphenoxy)pyrim |280,8/282,8
. X B
" lidin
Vi dy diéu ché 21

5-bromo-N-[3-(triflometyl)phenyl]pyrimidin-2-amin

F

F H
N_. N
O
X~ "Br

Cho 3-aminobenzotriflorua (2,5 g, 16,0 mmol), 5-bromo-2-clopyrimidin (3,1 g,

16,0 mmol) va NMP (8,0 g, 81 mmol) vao lo vi séng 20 mL. Gia nhiét lo dugc bit

trong 10 vi song trong 1 gio & 150°C. Chuyén hén hop phan ng vao phéu tach, pha
loang bang EtOAc (150 mL), va 14n luot rira bang NaOH IN (3 x 50 mL) va NaCl bdo

hoa trong nuéde. Tach cac 16p thu duge. Lam kho pha hitu co trén NaxSOs, loc, va cd

dac bang ap suat thap, thu duge mot chit rén. Tinh ché chit liéu tho bang sic ky cot

nhanh silicagel, sir dung 30% EtOAc trong hexan lam dung moi rira giai, thu dugc hop

-31-




35886

chit néu & d& muc nay (3,37 g, hiéu sudt 67%) & dang chit ran mau vang. ES/MS m/z

(Br/*'Br ) m/z 317,9/ 319,9 [M+H].

Céac hop chat duéi day duge didu ché vé co ban theo phuwong phap cta Vi du

diéu ché 21, st dung 5-bromo-2-clopyrimidin va anilin dwgc thé thich hop.

MS ES/MS m/z
Vidu i
L Cau trac Tén ("Br/*'Br)
didu ché
[M+H]
H 5-bromo-N-[3-
F_ O N_N ,
2 WF/ @ ;\IK/J\ (diflometoxy)phenyl] |315,8 /317.8
N Br pyrimidin-2-amin
H 5-bromo-N-(3- (33C1Br/A’C1”Br,**Cl
cl N_ N o
23 \©/ \I\TJ\ clophenyl)pyrimidin- |3!'Br/*’CI®'Br)
S Br 2-amin 283,8/285,8/287,8
H 5-bromo-N-(3-clo-4- |(3C1”Br/*’C1”°Br,*Cl
Cl N_ N
24 j@( \I\TJ\ flo-phenyl)pyrimidin- |*'Br/*’CI*!Br)
F N7 "Br 2-amin 301,8/303,8/305.,8
F
. )<g 5-bromo-N-[2-
25 EYN (triflometoxy)phenyl] | 334,0/335,8
N JB pyrimidin-2-amin
T
H 5-bromo-N-[3-
F_ O N_ N _
26 FEF/ \0 \IKJ\ (triflometoxy)phenyl] |333,8/335,8
S "Br pyrimidin-2-amin
Vi du diéu ché 27

2-[3-(diflometoxy)phenoxy]-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)pyrimidin
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F\go\@oﬁj\go
A

Nap 5-bromo-2-[3-(diflometoxy)phenoxy]pyrimidin (3,1 g, 9,8 mmol),
bis(pinacolato)diboron (3.0 g, 12 mmol), phurc chat 1,1°-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua - DCM (0,8 g, 1,0 mmol), KOAc
(2,0 g, 20,0 mmol), va 1,4-dioxan khan (20 mL) vao lo ap suét. Suc agon vao trong
trong vai phut. Bit lo ap suit lai va gia nhiét & 85°C qua dém. Pha loang hdn hop phan
ung dugc lam lanh nay bang EtAOc va loc qua dat diatomit. Rura dich loc 1an luot
bang va NaCl bao hoa trong nude. Tach cac 16p va lam kho phén chiét hitu co trén
NazSOs4, loc, va co dac br?mg ap suat thép thu duogc hop chét néu & dé muc nay (5.4 g,
hiéu suit 91%) & dang chét rin t&i mau & do tinh khiét dugc cho 1a 60%. ES/MS m/z
365,0 [M+H].

Céc hop chét duéi day duoc diéu ché vé co ban theo phwong phap cua Vi du
didu ché 27, st dung bis(pinacolato)diboron va 5-bromopyrimidin dugc thé & vi trf 2

thich hgp.

Vidu i ES/MS m/z
. i Cau trac Tén
diéu ché

2-(3-clophenoxy)-5-

CI\Q/OYT]J\ 1453 1 (35C137Cl)
,4,5,5-tetrametyl-

28 NaAp-0 Y 333,0/335,0

1,3,2-dioxaborolan-2-

[M+H]"
yl)pyrimidin

5-(4,4,5,5-tetrametyl-

. F 0N 1,3.2-dioxaborolan-2-
29 N y1)-2-[3- 3670 [M+H]
B

0)
‘O7<L (triflometyl)phenoxy|p

yrimidin
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N-[3-
H
F__O N_N (diflometoxy)phenyl]-
Y \0 Y/J\ YPREI! 280 0 M —
30 F Ny Apg-O 5-(4,4,5,5-tetrametyl-
' . CsHio]
O 1,3,2-dioxaborolan-2-

yl)pyrimidin-2-amin

H N-(3-clophenyl)-5-
Cl N_ N
" U ?\1// L o (4,4,5,5-tetrametyl- | 250,0 /252,0
%’XL 1.3.2-dioxaborolan-2- | [M+H — CsHio]
yl)pyrimidin-2-amin
N-(3-clo-4-flo-
Cl NN henyl)-5-(4,4,5.5 (eren
en SO\ T, I
]@( ) e 268,0/270,0
32 F Ny ~p-0 tetrametyl-1,3,2-
! [M+H — CsHio]
0 dioxaborolan-2-
yl)pyrimidin-2-amin
F 5-(4,4,5,5-tetrametyl-
F>k 5 Tods

1,3,2-dioxaborolan-2-

H
N_ N 300,0 [M+H —
33 T y1)-N-[2-
N4 5-O CeHio]
. 7<L (triflometoxy)phenyl]p

yrimidin-2-amin

5-(4.4,5,5-tetrametyl-

H
F_ O N__N 1,3,2-dioxaborolan-2-
FT U Y’J\ 300,0 [M+H —
3 | F N g O y1)-N-[3-
: . CsHio]
O (triflometoxy)phenyl]p

yrimidin-2-amin

Vi du diéu ché 35

tert-butyl 3-[[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3-pyridylJamino]azetidin-
1-carboxylat
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. | N\gO

o

Nap tert-butyl 3-[(5-bromo-3-pyridyl)amino]azetidin-1-carboxylat (2,6 g, 7.9
mmol), bis(pinacolato)diboron (2,5 g, 9,5 mmol), phic chit 1,1°-
bis(diphenylphosphino)feroxen-paladi(I) diclorua — DCM (0,7 g, 0,8 mmol), KOAc
(1,6 g, 16,0 mmol), va 1,4-dioxan khan (16 mL) vao lo ap suit. Suc agon vao trong
trong vai phut. Bit lo ap suit lai va gia nhiét & 85°C qua dém. Pha loang hdn hop phan
tng bang EtOAc va loc qua dit diatomit. Co dic dich loc trong 4p suét giam thap. Hoa
tan phan cin thu dugc trong EtOAc va nudc; tach cac 16p. Rira 16p hiru co bang NaCl
bdo hoa trong nudc, lam kho trén NaxSOs, loc, va cd déc, thu duoc hop chit néu & dé
muc nay (3,1 g, hiéu sudt 63%) & dang bot mau nau vé6i do tinh khiét 60%. ES/MS m/z
294 (M+H — CgHio).

Vi du diéu ché 36

tert-butyl 3-[[5-[2-[3-(2-triisopropylsilyletynyl)phenoxy]pyrimidin-5-yl]-3-

pyridyl]amino]azetidin-1-carboxylat
-
A O_ N
X =z
| \\j\N o)
A

Nap tert-butyl 3-[[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-3-
pyridyl]amino]azetidin-1-carboxylat (0,6 g, 0,9 mmol), 2-[3-(5-bromopyrimidin-2-
yloxyphenyl]etynyl-triisopropylsilan (0,45 g, 1,0 mmol), phic chat 1,1°-
bis(diphenylphosphino)feroxen-paladi(Il) diclorua — DCM (0,08 g, 0,09 mmol),
Cs2C0s (0,6 g, 1,9 mmol), 1,4-dioxan (3,1 mL) va nuéc (0,9 mL) vao lo vi song. Suc
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agon vao hdn hop trong 2 phut. Bit lo lai va gia nhiét trong 10 vi song trong 15 phut ¢

120°C. Pha loang hdn hop phan tmg bang EtOAc, loc qua dat diatomit, va c6 dic bang

ap suét thap. Tinh ché phéan cin thu dugc bang sic ky cot nhanh, sit dung gradien 5%

MeOH trong EtOAc, thu dugc hop chit néu & dé& muc nay (0,2 g, hiéu suat 36%) &
dang dau. ES/MS m/z 600,4 [M+H]

Céc hop chét duéi day duoc diéu ché vé co ban theo phwong phap cua Vi du

diéu ché 36, su dung fert-butyl 3-[[5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-3-

pyridyl]amino]azetidin-1-carboxylat va 5-bromopyrimidin dwoc thé thich hop.

Vi du
5 . MS m/z
diéu Cau truc Tén
hé [M+H]
che
_ 3504137
! tert-butyl  3-[[5-[2-(3-clo-2- cl
cl 0N ert-buty cl)
N N flo-phenoxy)pyrimidin-5-yl]-
- 37 T O 472,0/4
N N |3pyridyl]amino]azetidin-1- ’
0 74,0
ﬂ/ carboxylat IV
+
N tert-butyl 3-[[5-[2-(3-
\\\QO\{N | B xyanophenoxy)pyrimidin-5-
38 T Th Lo 4452
N
%/ pyridyl]lamino]azetidin-1-
carboxylat
tert-butyl 3-[[5-[2-[3-
FYC’]@OY/N 1w (diflometoxy)-4-flo-
Fp N AN O -
39 \N] NYO phenoxy|pyrimidin-5-yl]-3- |504,2
% |pyridylJaminoJazetidin-1-
carboxylat
tert-butyl 3-[[5-[2-[3-
F\lfg O¥N| g - y i [[5-[ [
40 @ T U o (triflometoxy)phenoxy]pyri 504.2

midin-5-yl]-3-
pyridyl]amino]azetidin-1-
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carboxylat

tert-butyl 3-[[5-[2-(3-

F O_ N
Trii_ u
X % flophenox rimidin-5-yl}]-
" T T o p y)py yl] 4382
N IS

3-pyridyl]amino]azetidin-1-

carboxylat

Vi du diu ché 42
tert-butyl 4-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-pyridylJamino]piperidin-1-
carboxylat

Nap tert-butyl 4-[(5-bromo-3-pyridyl)amino]piperidin-1-carboxylat (0,5 g, 1,4
mmol), axit [2-(3-clophenoxy)pyrimidin-5-yl]boronic (0,4 g, 1,5 mmol), 1,4-dioxan
(4,6 mL), nudc (1,4 mL), va Cs2COs (0,7 g, 2,1 mmol) vao lo vi song 20 mL. Syc nito
khan vao trong 5 phit va cho 1,1°-bis(diphenylphosphino)feroxen-paladi(I) diclorua
(0,052 g, 0,069 mmol) vao. Phut thém tia nito vao binh, day lai, va gia nhiét trong 10 vi
séng ¢ 130 °C trong 30 phut. Pha loang hdn hop phan tng bing nudc va chiét bang
EtOAc (3x10mL). Rira cac dich chiét hitu co thu gom duge bang NaCl bao hoa trong
nudce, 1am kho trén MgSOs, loc, va co ddc béng ap suét thép. Tinh ché ph?m can béng
sdc ky nhanh silicagel, rtra giai bing gradien tir 20 dén 100% EtOAc trong hexan, thu
duge hop chét néu & d& muc nay (0,44 g, hiéu sudt 66%). ES/MS m/z (**CI*’Cl)
482,2/484,2 [M+H].

Céc hop chét du6i diy dugc diéu ché vé co ban theo phuong phap cua Vi du
diéu ché 42, st dung 3-bromopyridin dugc thé thich hop va axit pyrimid-5-yl boronic

duoc thé thich hop hodc este cla axit boronic.
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Vidu

diéu ché

Tén

ES/MS m/z
[M-+H]

43

tert-butyl  3-[[5-[2-[3-
(diflometoxy)phenoxy]
pyrimidin-5-yl]-3-

pyridyl]lamino]azetidin

-1-carboxylat

486,0

44

tert-butyl
[2-[3-
(diflometoxy)phenoxy]

(3S)-3-[[5-

pyrimidin-5-yl]-3-
pyridyl]amino]pyrolidi

n-1-carboxylat

500,2

45

tert-butyl
[2-G3-

(35)-3-[[5-

clophenoxy)pyrimidin-
5-y1]-3-
pyridyl]amino]pyrolidi

n-1-carboxylat

468,0/470,0
(5C1A7Cl)

46

tert-butyl  3-[[5-[2-(3-
clophenoxy)pyrimidin-
5-yl]-3-

pyridyl]amino]azetidin

-1-carboxylat

454,1/456,1
(>C17Cl)

47

tert-butyl  3-[[5-[2-[3-
(triflometyl)phenoxy|p
yrimidin-5-yl]-3-

pyridyl]amino]azetidin

-1-carboxylat

488,0
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48

tert-butyl  3-[[5-[2-(3-
flophenoxy)pyrimidin-
5-yl]-3-

pyridyl]amino]azetidin

-1-carboxylat

438,2

49

tert-butyl  3-[[5-[2-(3-
clophenoxy)pyrimidin-
5-yl]-3-
pyridyl]amino]-3-
metyl-azetidin-1-

carboxylat

468,2
(5C1AC)

50

tert-butyl  (35)-3-[[5-
[2-[3-
(diflometoxy)anilino]p
yrimidin-5-yl1]-3-
pyridyl]amino]pyrolidi

n-1-carboxylat

499.2

51

tert-butyl  (35)-3-[[5-
[2-(3-
cloanilino)pyrimidin-
5-yl]-3-
pyridyl]amino]pyrolidi

n-1-carboxylat

467,2/469,2
(>CIP7CY)

52

tert-butyl  4-[[5-[2-(3-
cloanilino)pyrimidin-
5-y1]-3-
pyridyl]amino]piperidi

n-1-carboxylat

481,2/483,2
5C1AC)

-30-




35886

tert-butyl  4-[[5-[2-(3-
Cl IIjI \rN - cloanilino)pyrimidin-
@ N AN 5-yl]-3- 495,2/497,2
53 | N O
N \g pyridylJamino]-2- (33C1/37Cry
\K metyl-piperidin-1-
carboxylat

Vi du diéu ché 54

5-(5-bromo-3-pyridyl)-2-clo-pyrimidin

Nap axit (2-clopyrimidin-5-yl)boronic (2,9 g, 18,0 mmol), 3-bromo-5-iodo-
pyridin (5,0 g, 17,6 mmol), [1,1"-bis(diphenylphosphino)feroxen]diclopaladi(1I), (700
mg, 0,96 mmol), K,COs (3,89 g, 27,9 mmol), 1,4-dioxan (150 mL), va nude (15 mL)
vao binh day tron. Gia nhiét hon hop phén ung dén 60°C trong 24 gid va lam lanh
xubng nhiét do trong phong. Loc huyén phu trén dét diatomit va ¢d ddc dich loc bang
ap suét thép. Tao huyén phu phén cin thu duoc trong DCM, lam kho trén Na2SOs4, loc,
va cb dac bang ap suit thip. Tinh ché phan cin thu dugc bing sic ky cot nhanh
silicagel, st dung DCM lam dung mdi rtra gidi, thu dugc hop chét néu ¢ dé muc nay
(24 g hiéu sudt 50%) & dang chit rdn mau xam. MS m/z
(33C1Br/A’C17°Br,*C13'Br/AC131Br) 270,0/272,0/274,0 [M+H].
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Vi du diéu ché 55
5-(5-bromo-3-pyridyl)-2-(3-clo-4-flo-phenoxy)pyrimidin

N

o)
NG
F N _ Br
Cl <

N

Cho 5-(5-bromo-3-pyridyl)-2-clo-pyrimidin (450 mg, 1,7 mmol), 3-clo-4-flo-
phenol (293 mg, 2,0 mmol), Cs2COs (1,1 g, 3,31 mmol) va DMF (6 mL) vao lo vi
séng 20 mL. Suc nito vao hdn hop thu dugc trong vai phit. Khuéy hdn hop phan tmg
& nhiét do troﬁg phong qua dém. Pha lodng hdn hop bang FEtOAc va loc trén dém dat
diatomit. Rira dich loc lan luot béng NaHCOs (1 x 30 mL) bao hoa trong nudce, nude
(1 x 30 ml), va NaCl bao hoa trong nudc. Tach 16p hitu co ra, lam kho trén MgSOa,
loc, va cd dac dén kho béng ap suét thép, thu duoc hop chit néu ¢ d& muc nay (710
mg, hidu sudt 101%) véi do tinh khiét dugc cho 12 90% di dé sir dung ma khong cén
tinh ché thém. ES/MS m/z (3°CI”Br/’C17Br,»CI¥Br/A’CI*'Br) 380,0/382,0/384,0
[M+H].

Vi du diéu ché 56

5-(5-bromo-3-pyridyl)-2-(3-clo-4-flo-phenoxy)pyrimidin

LN
F Cl :\I | T\NYO
e

Cho 5-(5-bromo-3-pyridyl)-2-(3-clo-4-flo-phenoxy)pyrimidin (710 mg, 1,68
mmol), [(2-di-xyclohexylphosphino-3,6-dimetoxy-2',4",6'- triisopropyl-1,1'-biphenyl)-
2-(2'-amino-1,1" -biphenyl)]paladi(Il) metansulfonat metansulfonat (5 mg, 0,005
mmol), va natri fert-butoxit (194 mg, 2,0 mmol) vao lo vi séng c6 canh khudy. Bit lo
nay bang mang ngan, tao chan khong, va lai nap nito ba lan. Cho fert-butyl 3-

aminoazetidin-1-carboxylat (0,32 mL, 2,0 mmol) va 1,4-dioxan (17 mL) vao. Gia nhiét
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lo dugc bit trong 10 vi séng & 120°C trong 1 gi¢. Pha loang hdn hop phan (g bing
DCM, loc qua dat diatomit, va cb dac dich loc béng ap suét thép. Tinh ché cin thé thu
duge bang sic ky nhanh silicagel, thu dugce hop chét néu & d& muc nay (360 mg, hiéu
suét 45%). ES/MS m/z (3C1A7Cl) 472,0/474,0 [M+H].

Vi du diéu ché 57

tert-butyl 3-[[5-[2-(3-etynylphenoxy)pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-

X
A O__N
N

carboxylat

N
\/ I TN o
N Y
K

Cho dung dich tetrabutylamoni florua 1M trong THF (0,6 mL, 0,6 mmol) vao
dung dich tert-butyl 3-[[5-[2-[3-(2-triisopropylsilyletynyl)phenoxy|pyrimidin-5-yl1]-3-
pyridyl]amino]azetidin-1-carboxylat (202 mg, 0,3 mmol) trong THF khan (1,33 mlL) &
nhiét do trong phong trong khi quyén agon. Khu4y hdn hop phan tmg & nhiét d trong
phong trong 1 gid. Cho nudc vao va chiét dung dich thu dugc ba lan bang EtAOc.
Téch cac 16p, va rira céac dich chiét hitu co thu gom duoc bang NaCl bio hoa trong
nuéce, 1am kho trén NaxSOs, loc, va co dic béng ap suét thép thu dugc hop chét néu &

& muc nay (172 mg, hiéu suét dinh luong), du dé sir dung ma khong cén tinh ché

thém. MS m/z 444,2 [M+H].
Vi du diéu ché 58
tert-butyl (3S)-3-[[5-(2-clopyrimidin-5-y1)-3-pyridylJamino]pyrolidin-1-carboxylat

Cl__N

DS
= = s,
) Ot
N 0]
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Cho fert-butyl (3S)-3-[(5-bromo-3-pyridyl)amino]pyrolidin-1-carboxylat (5,0 g,
14,6 mmol), axit 2-clopyrimidin-5-boronic (4,8 g, 29,2 mmol), CsF (8,9g, 58,4 mmol)
va tri-tert-butylphosphoni tetrafloborat (350 mg, 1,2 mmol) vao binh ap suit 250 mL
khd. Cho 1,4-dioxan (146 mL) vao va suc khi nito vao dung dich trong 15 phut. Cho
tris(dibenzylidenaxeton)dipaladi(0) (552 mg, 0,6 mmol) vao va binh dugc biét dugc
gia nhiét & 85°C trong 5 gio. Sau khi lam lanh xudng nhiét do trong phong, pha loang
hdn hop phan tng bing EtOAc va nuéc. Loc huyén phu trén d4t diatomit va tach cac
* 16p thu dugc trong dich loc. Chiét pha nuéc bang EtAOc (2 x 150 mL). Rira cac dich
chiét hitu co thu gom dugc biang NaCl bao hoa trong nude (75 mL), lam kho trén
MgSOs, loc, va co dic bang &p sut thap. Tinh ché phan cin thu dugc bang sic ky cot
nhanh silicagel, st dung gradien tix 0 dén 10% MeOH trong DCM. Tai két tinh san
phém duoc tinh ché tir EtOH, va chat két toa duoc thu gom béng cach loc. Két tinh
thém san pham tir dich loc, tach bang cach loc va rita bang etanol lanh. Thu gom cac
san phim, thu duoc hop chit néu & d& muc nay (4,4 g, hidu suét 71%) véi do tinh khiét
88%. ES/MS m/z (**C1/27Cl) 376,0/378,0 [M+H].

Céc hop chét dudi diy duoc diéu ché v& co ban theo phuwong phép cta Vi du
diéu ché 58:

ES/MS m/z
Vi du ,
. ) Cau truc Tén (33CI1A7C)
diéu ché
[M-+H]

Cl /N
\NVJ\(\J/IP\II tert-butyl 4-[[5-(2-
& @ clopyrimidin-5-y1)-3- 390,0/
N N0 py y
O\{<

59
pyridyl]amino]piperidin-1- |{392,0
carboxylat
Vi du didu ché 60
tert-butyl (3S)-3-[[5-[2-[(6-metyl-2-pyridyl)amino]pyrimidin-5-y1]-3-

pyridyl]amino]pyrolidin-1-carboxylat
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2 I T AN H

N N A AN, )
o 'CNJ( ’%
N O

Cho tert-butyl (3S)-3-[[5-(2-clopyrimidin-5-yl)-3-pyridylJamino]pyrolidin-1-
carboxylat (750 mg, 2,0 mmol), 2-amino-6-metylpyridin (264 mg, 2,4 mmol), K2COs
(690 mg, 4,99 mmol, 0,295 mL), fert-butanol (10 mL), va [(2-di-tert-butylphosphino-
3,6-dimetoxy-2',4',6"-triisopropyl-1,1'-biphenyl)-2-(2'-amino-1,1'-biphenyl) Jpaladi(IT)
metansulfonat (90 mg, 0,1 mmol) vao lo 20 mL. Suc nito kho vao trong trong 15 phut.
Gia nhiét lo dugc bit trong 10 vi song & 120°C trong 45 phut. Pha lodng dung dich
bing nudc va chiét bang EtAOc (3 x 15 mL). Rtra céc dich chiét hitu co thu gom duge
bang NaCl bio hoa trong nuéc, 1am kho trén MgSOa, loc, va co dic bang 4p suét thap.
Tinh ché phan cin thu dugc bang sic ky cot nhanh silicagel, st dung gradien tir 70 dén
100% EtOAc trong hexan, sau do 1a MeOH 5% trong EtOAc, thu dugc hop chét néu &
dé muc nay (0,55 g, hiéu sut 62%). ES/MS m/z 448,2 [M+H].

Céc hop chét dudi day duge didu ché vé co ban theo phwong phap cua Vi du
diéu ché 60:

ES/MS
Vidu )
3 < Cau tric Tén m/z
diéu che
[M+H]
tert-butyl 4-[[5-[2-[[6-
H
N AN " (triflometyl)-2-
NN A AN pyridylJamino]pyrimidin
‘! T o 162
Fp T N ¥ -5-y1]-3-
O . . . . .
\]< pyridyl]amino]piperidin-
1-carboxylat
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tert-butyl 4-[[5-[2-[(6-

metyl-2-
N . . . . g
X yridyl)amino|pyrimidin
3 Q J\U@ E———
-5-yl]-3-

pyridyl]amino]piperidin-
1-carboxylat

tert-butyl 4-[[5-[2-(2-

H
N_ N
@g NJ\(\IN pyridylamino)pyrimidin
63 | T@ 5-y1]-3- 48,2
N NYO
(0]

pyridylJamino]piperidin-

1-carboxylat

Vi du diéu ché 64

tert-butyl 3-[(6-bromopyrazin-2-yl)amino]azetidin-1-carboxylat

Br_ N IP\II
) oo
K

Cho 2,6-dibromopyrazin (25,0 g, 110,0 mmol) va fert-butyl-3-aminoazetidin-1-
carboxylat (21,0 g, 120,0 mmol), dimetyl sulfoxit (100 mL) va TEA (22,0 mL, 160,0
mmol) vao lo 8§ mL ¢6 canh khudy. Gia nhiét lo dugc bit ndy & 90°C trong 4 gid. Lam
lanh huyén phi xubng nhiét do trong phong, pha lodng bang NaHCO; bdo hoa trong
nude, va chiét bang EtOAc (2 x 150 mL). Rua cac phén chiét thu gom duoc bang
NaHCOs bdo hoa trong nude (2 x 50 mL) va NaCl bao hoa trong nuée. Lam kho cac
phén chiét hitu co trén MgSOs, loc, va cd dic bang 4p suét thdp. Hoa tan phan cin thu
duoc trong DCM (~ 200 mL). Cho nho giot hexan (~ 1 L) vao dung dich dugc khudy
trong khoang 1 gio. Khudy huyén phu nay trong 1 gid va sau d6 lam lanh xubng 0°C.
Téch chit két tia mau tréng thu duoc ra béng cach loc, thu dugc hop chit néu & dé
muc nay (25,0 g, hiéu suét 72%). ES/MS m/z (Br/*'Br) 329,0/331,0 [M+H].
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Céc hop chat duéi day duge diéu ché v& co ban theo phuwong phap cua Vi du
didu ché 64, st dung 2,6-dihalopyrazin va amin dugc thé thich hop.

. MS ES/MS m/z
Vi du diéu ,
] Cau trac Tén (Br/3'Br)
ché
[M+H]
H tert-butyl 3-[(6-
o N &N ert-buty [(6
65 \E ]/ \C\N \{40 clopyrazin-2- (33C1/77C1)285,0/287,0
N 0 yl)amino]azetidin-1- |[M+H]
\]< carboxylat
. _[(6-
B N oo tert-butyl 3-[(
o \[/ ] N o bromopyrazin-2- ("Br/*'Br)343,0/345,0
N Y yhamino]-3-metyl- | [M+H]
\‘< azetidin-1-carboxylat
H - -[(6-
Br N KN tert-butyl 3-[(6
\[/ I N o bromopyrazin-2- ("Br/*'Br)343,0/345,0
67 N Y :
0 yl)amino]-2-metyl- [M+H]
\|< azetidin-1-carboxylat
- tert-butyl (35)-3-[(6-
6 Br _N_N_ o) bromopyrazin-2- (Br/*'Br)365,0/366,8
\[\N\J/ CN’QO% yl)amino]pyrolidin-1- |0 [M+Nal]
carboxylat
I tert-butyl 4-[(6-
6 BI\EN]/NC <  |bromopyrazin-2- ("Br/*'Br)301,0/303
: No©  |yhaminolpiperidin-1- | [M+H - tBu]
(6]
carboxylat
Vi du diéu ché 70

Axit [2-[3-(triflometoxy)anilino]pyrimidin-5-yl]boronic hydroclorua
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H
F_ O N. N
X Nl
F N /OH
i
OH

ClH

Nap axit (2-clopyrimidin-5-yl)boronic (5,0 g, 32 mmol), 3-(triflometoxy)anilin
(6,7 g, 38 mmol), etanol (16 mL) va axit clohydric (12 M trong nuée, 0,13 mL, 1,6
mmol) vao RBF 100 mL. Gia nhiét hdn hop dén 80°C trong 30 phut. L4y binh ra tir

thiét bi gia nhiét va cho tir tir nude vao dung dich dugc khudy. Dung dich di thé tro

nén dong thé va sau do, chét két tia xop duge tao ra. Pha loang dung dich bang 300

mL EtOH va 800 mL nuéc. Tach chit két tia ra bang cach loc va 1am khé bang 4p suat

thép, thu dugc hop chit néu & dé muc nay & dang chét rin mau tréng nhat. ES/MS m/z
300,0 [M+H].

Céc hop chét duéi diy duoc didu ché vé co ban theo phwong phap cta Vi du

didu ché 70 st dung cac chét liéu ban dau thich hop.

Vidu . ES/MS m/z
. , Cau tric Tén
didu ché [M+H]
H .
FYO N\r/N Axit [2-[3-
71 F \©/ N J B _OH |(diflometoxy)anilino]pyri |282,0
Oy  |midin-5-yl]boronic
H .
Cl N N Axit [2-(3-
72 \©/ E& B _OH cloanilino)pyrimidin-5- 250,0/252,0
Cl) H yl]boronic
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Vi du diéu ché 73

Axit [2-(3-clophenoxy)pyrimidin-5-yl]boronic
Cl O_ N
T T, o
NS $/
OH

Cho 5-bromo-2-(3-clophenoxy)pyrimidin (2,0 g, 6,7 mmol) vao binh 50 mL c6
canh khudy va hoa tan trong trong THF (5 mL) va toluen (20 mL). Cho
triisopropylborat (1,9 mL, 8,2 mmol) vao trong khi quyén nito. Khudy dung dich thu
duoc va lam lanh trong bé da-axeton kho (> - 70°C). Cho tur tir dung dich n-BulLi 2,5
M trong hexan (3,5 mL, 8,8 mmol) vao hén hop qua bom tiém trong 10 phut. Dung
dich tr& nén ¢6 mau vang choi. Sau 15 phut, to1 hén hop bang khoang 3 mL MeOH
trong khi van ndm trong bé 1am lanh. L4y bé lam lanh ra, cho nuéc (10 mL) vao, va
diéu chinh d6 pH dén khoang tir 5 dén 6, sir dung HCI 1 M trong nude va KsPOs 2 M
trong nude. Thu gom chét rén mau tring thu duoc bang cach loc va rira bang nudc.
Lam kho chét rén & 5 mbar (500 Pa) dong thoi lam 4m nhe trong khoang 1 gid, thu
duoc hop cht néu ¢ d& muc nay (1,09 g, hiéu suit 61%). ES/MS m/z (3CI'CI)
251,0/253,0 [M+H].

Céc hop chét duéi day duoc didu ché vé co ban theo phuong phap cia Vi du
didu ché 73, st dung 5-bromo-2-aryloxypyrimidin dugc thé thich hop.

Vi du diéu , ES/MS m/z
, Cau tric Tén
che [M+H]
74 N J\ B OH flophenoxy)pyrimidin- 235.0
|
OH 5-yl]boronic
F .
g 0 N Axit [2-[3-
75 I\J\ _OH (triflometyl)phenoxylpy | 285,0
X~""B
: Lo o .
OH rimidin-5-yl]boronic
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F_O O_N Axit [2-[3-
T T |
76 F Ny B~ (triflometoxy)phenoxy] 301,0
|
OH pyrimidin-5-yl]boronic
77 ©/ Ny | B/OH phenoxypyrimidin-5- 217,0
|
OH yl)boronic
F OYN | Axit [2-(3,5-
78 \Q/ Ny B/O H diflophenoxy)pyrimidin 253,0
|
F OH -5-yl]boronic
O_N Axit [2-(4-
79 O T L on lophenoxy)pyrimidine | C. )
X 4 clophenoxy)pyrimidin-
cl i P b 251,0/253.,0
OH 5-yl]boronic
/OOOY/N 1 Axit [2-(3-
80 Ny B/O H metoxyphenoxy)pyrimi | 247,0
|
OH din-5-yl]boronic

Vi du diéu ché 81

Axit [2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]boronic

F_ O O_ N
he gl
F N o _OH
i
OH

Nap 5-bromo-2-[3-(diflometoxy)phenoxy] pyrimidin (2,5 g, 7,9 mmol), KOAc
(2,3, 24 mmol), XPhos Palladacycle Gen 2 (0,063 g, 0,079 mmol), B2H4O4 2,2 g, 24
mmol), EtOH (39 mL) va etylen glycol (1,3 mL) vao binh ddy tron. Gia nhiét hdn hop

dén 50°C trong 30 phat. Lam lanh hdn hop phan Gmg xubng nhiét do trong phong va

loai bo dung mdi bang ap suit thdp. Cho nuéce (30 mL) vao can thu dugc va chiét
huyén phil bing MTBE (40 mL). Rira 16p hitu co bang NaOH 0,5 M trong nudc (30
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mL), tach cac pha, va axit hdéa 16p nudc bazo dén d6 pH bang khoang 2 bang HCI
trong nudc va chiét baing MTBE (40 mL). Lam kho céc phén chiét hitu co trén
MgSO4, loc, va co dic bang 4p suét thap, thu duge hop chét néu & dé muc nay (1,2 g,
hiéu suit 52%). ES/MS m/z 283,0 [M+H].

Vi du diéu ché 82

tert-butyl 3-[[6-[2-[3-(diflometoxy)phenoxy [pyrimidin-5-yl]pyrazin-2-

yl]Jamino]azetidin-1-carboxylat

YOUT g
T D0
K
Nap axit [2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]boronic (5,0 g, 18,0
mmol), tert-butyl 3-[(6-bromopyrazin-2-yl)amino]azetidin-1-carboxylat (5,8 g, 18,0
mmol), phirc chit [1,1-bis(diphenylphosphino)feroxenpaladi(Il) diclorua diclometan
(1,5 g, 1,8 mmol), Cs2COs (12 g, 35,0 mmol), 1,4-dioxan (59 mL) va nude (18 mL)
vao lo &p suét. Suc agon vio trong trong 2 phut. Gia nhiét binh dugc bit trong bé dau
trong 4 gio & 80°C. Pha loang hén hop phan tng bang EtOAc va loc trén dat diatomit.
C6 dac dich loc bang 4p suét thip va tinh ché phan can thu dugc bang sic ky nhanh
trén silicagel, rira giai bang FtOAc, thu dugc hop chat néu & dé muc nay (4,8 g, hiéu
suit 55%). ES/MS m/z 509,0 [M+Nal].

Céc hop chét duéi day duoc didu ché v& co ban theo phwong phap cua Vi du
diéu ché 82, sir dung axit pyrimidin-5-yl-boronic dugc thé & vi tri 2 thich hop hodc

este clia axit boronic va 2-bromo- hoac 2-clopyrazin dugc thé & vi tri 6 thich hop.

Vidu
. ) ES/MS
diéu Cau trac Tén
i m/z
ché
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&3

tert-butyl 3-[[6-[2-(3-
clophenoxy)pyrimidin
-5-yl]pyrazin-2-
yl]amino]-3-metyl-

azetidin-1-carboxylat

413,0/415,0
[M+H — C4Hg]

&4

tert-butyl
(3,5-

3-[[6-[2-

diflophenoxy)pyrimidi
n-5-yl]pyrazin-2-
yl]amino]azetidin-1-

carboxylat

479,0 [M+Na]

&5

tert-butyl 3-[[6-[2-(3-
clophenoxy)pyrimidin
-5-yl]pyrazin-2-
yl]amino]azetidin-1-

carboxylat

(SCIA7Cl)
477,0/479,0
[M+Na]

86

tert-butyl
[2-[3-

(3S)-3-[[6-

(triflometoxy)anilino]
pyrimidin-5-
yl]pyrazin-2-
yl]Jamino]pyrolidin-1-

carboxylat

540 [M+Na]

&7

tert-butyl
[2-(3-

(3S)-3-[[6-

cloanilino)pyrimidin-
5-yl]pyrazin-2-
ylJamino]pyrolidin-1-

carboxylat

5C17°Cl)
468,2/470,2
[M+H]
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&8

tert-butyl 3-[[6-[2-(3-
clo-4-flo-
anilino)pyrimidin-5-
yl]pyrazin-2-
yl]amino]azetidin-1-

carboxylat

(5C127Cl)
472,0/7474.0
[M+H]

&9

tert-butyl
[2-[2-

(3S)-3-[[6-

(triflometoxy)anilino]
pyrimidin-5-
yl]pyrazin-2-
yl]amino]pyrolidin-1-

carboxylat

518,2 [M+H]

90

tert-butyl 3-[[6-[2-[3-
(triflometoxy)anilino]
pyrimidin-5-
yl]pyrazin-2-
yl]amino]azetidin-1-

carboxylat

504,0 [M+H]

91

tert-butyl 4-[[6-[2-[3-
(diflometoxy)phenoxy
]pyrimidin-5-
yl]pyrazin-2-
yl]Jamino]piperidin-1-

carboxylat

515,2 [M+H]

92

tert-butyl
[2-[3-

(3S)-3-[[6-

(diflometoxy)anilino]p
yrimidin-5-yl]pyrazin-
2-yl]amino]pyrolidin-

1-carboxylat

500,2 [M+H]
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tert-butyl 3-[[6-[2-(4-
clophenoxy)pyrimidin
0 -5-yl]pyrazin-2-

0 ﬂ/ yl]amino]azetidin-1-

carboxylat

G5C1A7C)
455,0/457,0
[M+H]

94

tert-butyl 3-[[6-[2-(3-
metoxyphenoxy)pyrim
o idin-5-yl]pyrazin-2-
0 X yl]Jamino]azetidin-1-

carboxylat

473,0 [M+Na]

95

tert-butyl 3-[[6-[2-[2-
(triflometoxy)anilino]
pyrimidin-5-
yl]pyrazin-2-
yl]Jamino]azetidin-1-

carboxylat

504,0 [M+H]

96

tert-butyl 4-[[6-[2-(3-
cloanilino)pyrimidin-
N« 5-yl]pyrazin-2-

% yl]amino]piperidin-1-

carboxylat

GSCIA7Cl)
482,0/484,0
[M+H]

97

Cl O__N
U
No N

tert-butyl 4-[[6-[2-(3-
clophenoxy)pyrimidin

H O
N_ N N 5. in-0-
]/ ‘C OJT 5-yl]pyrazin-2

yl]Jamino]piperidin-1-

carboxylat

505,0/507,0
[M+Nal]

Vi du diéu ché 98

tert-butyl

(2S,3R)-3-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]-2-

metyl-azetidin-1-carboxylat, chét déng phan 1
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Oy
"

Nap fert-butyl 3-[(6-bromopyrazin-2-yl)amino]-2-metyl-azetidin-1-carboxylat
(0,29 g, 0,8 mmol), 2-(3-clophenoxy)-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-
yl)pyrimidin (0,5 g, 0,9 mmol), phic chat [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi(II)-DCM (0,07 g, 0,08 mmol), Cs2COs
(0,5 g, 0,13 mL, 1,7 mmol), 1,4-dioxan (2,80 mL) va nuéc (0,8 mL) vao lo vi séng.
Suc agon vao trong trong 2 phut. Gia nhi¢t lo duoc bit trong thiét bi phan tmg vi séng
trong 15 phut ¢ 120°C. Pha lodng hén hop phan ung bing EtAOc va loc qua dat
diatomit. C6 dic dich loc bing ap sudt thip, va tinh ché phan can thu dugc bang sic ky
nhanh trén silicagel, rira giai bang 80% EtOAc trong hexan, thu dugc hop chéit néu ¢
d8 muc nay (0,5 ) & dang hdn hop cac chat dong phan 1ap thé. Hoa tan chét liéu nay
vao MeOH (5 mL) va chay HPLC diéu ché khong déi xtng chiral (CHIRALPAK® IA,
30 x 250 mm, st dung ACN/MeOH 40/60 lam pha dong, tbc do6 dong 30 mL/phiit)
bang cach phun cac phan dung dich 1 mL va 13p lai cho dén khi tit ca cac chat liéu da
duoc tinh ché khéng déi xtmg chiral. D&i v6i mdi 1in chay tinh ché, dinh ria giai déu
tién dugc thu gom. Co dac cac phan doan mong muén thu gom dugc bang ap sut
thap, thu duoc hop chit néu & d& muc nay (94,0 mg, hiéu suat 25%). "H NMR (400
MHz, DMSO-ds) & 1,39 (s, 9H), 1,43 (d, J = 6,4 Hz, 3H), 3,67 (dd, J = 8,3, 5,7 Hz,
1H), 4,28 — 4,04 (m, 3H), 7,27 (ddd, J = 8,2, 2,2, 0,8 Hz), 7,38 (ddd, J = 8,1, 2,0, 0,8
Hz, 1H), 7,51 (t, J = 8,5 Hz, 1H), 7,57 (t, J = 2,1 Hz, 1H), 7,88 (d, J = 6,1 Hz, 1H),
7,96 (s, 1H), 8,42 (s, 1H), 9,25 (s, 2H). ES/MS m/z 467,0 [M-H].

Vi du diéu ché 99

tert-butyl 3-[[6-(2-clopyrimidin-5-yl)pyrazin-2-yl]Jamino]azetidin-1-carboxylat
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Ccl. N
R H
N /NN
o
N g
o)

Suc nito vao dung dich NaHCO3 2 M trong nudc (50 mL) va 1,4-dioxan (126
mL) trong 20 phit trong binh ddy tron, va cho fert-butyl 3-[(6-bromopyrazin-2-
yl)amino]azetidin-1-carboxylat (8,9 g, 27,2 mmol), axit (2-clopyrimidin-5-yl)boronic
(4,0 g, 25,3 mmol) va [1,1'-bis(di-t-butylphosphino)feroxen]diclopaladi(Il) (0,5 g, 0,7
mmol) vao trong khi quyén nito. Lép thiét bi ngung tu hdi luu vao binh va gia nhiét
trong khéi gia nhiét bing nhém & 70°C qua dém. Pha loang hdn hop phan (g bing
800 mL EtOAc va gia nhiét dén soi ddng thoi khudy trong khoang 15 phut. Loc nong
hdn hop qua dém dét diatomit. Co ddac mot phﬁn dich loc béng ap suét thép dén khoang
00 mL, va cho nho giot hexan (khoang 200 mL) vao huyén phu dugc khudy. Tach chét
két tha mau vang sang thu duge bang cach loc va lam kho bang ap suat thp, thu dugc
hop chét néu & d& muc nay (5,6 g, hiéu sudt 61%). ES/MS m/z (*CI/Cl) 385,0/387,0
[M+Nal].

Vi du diéu ché 100

Tert-butyl 3-[[6-[2-[(6-metyl-2-pyridyl)amino]pyrimidin-5-yl]pyrazin-2-

yl]amino]azetidin-1-carboxylat

H
N N N
0T H
X N /NN
Y o
N hid
O

Nap  tert-butyl  3-[[6-(2-clopyrimidin-5-yl)pyrazin-2-yl]Jamino]azetidin-1-
carboxylat (0,75 g, 2,1 mmol), 2-amino-6-metylpryidin (0,27 g, 2,5 mmol), K2COs
(0,7 g, 5,2 mmol), tert-butanol (10,3 mL), va [(2-di-tert-butylphosphino-3,6-dimetoxy-
2'.4' 6'-triisopropyl-1,1'-biphenyl)-2-(2"-amino-1,1'-biphenyl)]paladi(Il) metansulfonat
(0,092 g, 0,1 mmol) vao lo 20 mL kho. Day nip lo va suc nito kho vao trong trong 15
phut. Gia nhiét lo trong thiét bi phan tmg vi séng trong 45 phat & 120°C. Pha loang
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hdn hop phan tmg bang nuéc va chiét bing EtOAc (3 x 15mL). Rira cac dich chiét hiru
co thu gom dugc béng NaCl bao hoa trong nudc, 1am kho trén MgSOa, loc, va c6 dac
bang ap suat thip. Tinh ché phan cin thu duge bang sic ky nhanh trén silicagel, rira
gi4i bang gradien tir 0 dén 20% MeOH trong DCM, thu dugc hop chét néu & dé muc
nay (0,3 g, hiéu suit 37%). ES/MS m/z 435,2 [M+H].

Vi du diéu ché 101

5-bromo-2-[3-(diflometoxy)phenoxy|pyrimidin

T,

Gia nhiét huyén phu 5-bromo-2-clo-pyrimidin (12g, 63 mmol), 3-
(diflometoxy)phenol (9,7 g, 58 mmol), K»CO;3 (24 g, 170 mmol) va DMF (120 mL) ¢
80°C trong 1 gio. Pha loing hdn hop phan ung bang EtOAc va loc. Co dic dich loc va
tinh ché phén can thu duoc bang sic ky cot nhanh silicagel, sit dung EtOAc 15% trong
hexan 1am dung méi rira gidi, thu dugc hop chit néu & @& muc nay (16,5 g, hiéu suét

90%) & dang dau trong. ES/MS m/z (PBr/*'Br ) 316,8/318,8 [M+H].

Vi du diéu ché 102
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tert-butyl (3S)-3-[[5-[2-[3-(diflometoxy)phenoxy]|pyrimidin-5-yl]-3-
pyridyl]amino]pyrolidin-1-carboxylat

Nap 5-bromo-2-[3-diflometoxy)phenoxy]pyrimidin (40 g, 113 mmol),
bis(pinacolato)diboron (34,6 g, 126 mmol), K»xOAc (27,9 g, 283 mmol), THF (320
mL), (320 mL,), va 1,1'-bis(di-ert-butylphosphino)feroxen paladi diclorua (2,26 g,
3,40 mmol) vao binh d4y tron. Lam sach hdn hop bang nito va sau d6 gia nhiét dén 60
°C. Sau 1 gi®, cho dung dich K2CO3 2 M trong nudc (227 mL, 454 mmol) vao, sau do
1a tert-butyl (3S)-3-[(5-bromo-3-pyridyl)amino]pyrolidin-1-carboxylat (39,7 g, 113,5
mmol). Sau 1 gid, 1am lanh hdn hop xubng nhiét do trong phong va pha loang bang
EtOAc (200 mL). Tach 16p hitu co, 1am khd trén MgSOa, loc, va ¢d dic. Tinh ché
phén can thu duoc bang sic ky cot nhanh silicagel, st dung gradien tir 50% dén 100%
EtOAc trong hexan. Tinh ché thém céc phan doan khong tinh khiét bang sic ky cot
nhanh silicagel, sit dung ACN 10% trong EtOAc. Thu gom céc phéan doan tinh khiét,
thu dwoc hop chit néu & dé muc nay (36 g, hiéu sudt 63%) & dang chat rin mau trang.

ES/MS m/z 316,8/318,8 [M+H].
Vi du thue hién sang ché
Viduy 1

1-[4-[[5-[2-(3-clophenoxy)pyrimidin-5-y1]-3-pyridylJamino]-1-piperidyl]prop-2-en-1-

@%\C

Dung dich tert-butyl 4-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-

on

pyridyl]amino]piperidin-1-carboxylat (400 mg, 0,9 mmol) trong DCM (4,6 mL) trong
khi quyén nito dugc lam lanh trong bé da xudng 0°C. Cho nhé giot TFA (3,5 mL, 46,0
mmol) vao qua phéu bd sung. Khudy huyén phul thu dugc trong 90 phut & 0°C, va cb
dac dung dich bang ap suét thip. Tao huyén phu phan can thu dugce trong DCM (18
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mL), cho N,N-diisopropylamin ( 0,95 mL, 5,5 mmol) vao, va lam lanh hdn hop thu
dugc xudng -78°C trong khi quyén nito. Cho nhé giot acryloyl clorua (77 uL, 0,9
mmol) trong 2 mL. DCM vao. Khudy huyén phu thu dugc & - 78 °C trong 15 phut.
Lam 4m hdn hop phan tng dén nhiét do trong phong, pha loang bing NaHCO; bdo
hoa trong nudce, va chiét hdn hop phan ung thu dugc bang DCM (3 x 20mL). Rura cac
dich chiét hiru co thu gom dugc bang NaCl bdo hoa trong nude, 1am kho trén MgSOsa,
loc, va ¢b dic bang ap suét thap. Tinh ché phan cin bang sdc ky cot nhanh silicagel, st
dung gradien tur 0 dén 20% metanol trong diclometan, thu duoc hop chit néu & dé muc

nay (148 mg, hiéu sudt 37%) MS m/z (°CI/7Cl) 436,2/438,2 [M+H].

Quy trinh khac dé diéu ché hop chét cia Vi du 1 1a nhu sau. Tao dang sét long
cho huyén phu tert-butyl 4-[[5-[2-(3-clophenoxy)pyrimidin-5-yl]-3-
pyridyl]Jamino]piperidin-1-carboxylat (20,0 g, 41,5 mmol) trong 2-metyltetrahydrfuran
(0,1 L) trong vai phat. Cho dung dich HCI trong nuéc (5M, 33 mL, 170 mmol) vao.
Céc chét rén tan ra, thu duoc dung dich mau nau trong. Sau vai phit, lam 4m dung
dich dén 50°C va khudy & nhiét d6 ny trong khoang 1 gios. Lam lanh dung dich xuéng
25°C trong bé nude lanh. Cho 1an luot nude (60 mL) va kali cacbonat trong nudc (6,0
M, 55 mL, 330 mmol) vao. Sau vai phit, cho 3-clopropionyl clorua (6,0 mL, 63
mmol) vao dung dich dang dugc khudy nhanh trong hai phut. Sau 10 phit, lai cho 3- |
clopropionyl clorua (1,0 mL, 11 mmol) vao. Dé yén hdn hop, tach thanh dang hdn hop
hai pha. Pha loang huyén phu trong isopropyl axetat (0,2 L) va nuéc va dé phan bd.
Chiét lai 16p nudc bang isopropyl axetat (0,1 L). Rira cac phan chiét hitu co thu gom
dugc bang kali cacbonat trong nuée ( 2M, 50 mL). Hoa tan can dang nhya vao MeOH
va két hop véi 16p hitu co, sau do, cd dic bang ap sut thap ¢ 50°C dén con khoang 0,2
L. Cho 1an luot natri trifloaxetat (7g, 50 mmol) va 1,8-diazabixyclo[5,4,0Jundec-7-en
(16 mL 107 mmol) vao huyén phu duc nay. Cin nhya tir tir tan hét va thiy tao huyén
phtl rin min. Rira hdn hop bang nudce (0,15 L). Lép nude tach ra chira trong dau duogc
chiét lai bang isopropyl axetat (0,1 L) va etyl axetat (0,1 L). Rira cac phén hitu co thu
gom dugc béng nude (0,1 L) va sau do6 rira hai lan bang K-HPO4 trong nuée (2,0 M,
0,1 L). Co diac dung dich bang 4p sudt thdp dén khoang 200 mL va rét vao dém silica
duge rira bang etyl axetat (4 x 6 cm). Loai bé dich rira dau va rira dém bing cach sir

dung nhiing phan 3 x 0,25 L cta etanol 20% trong diclometan. Thu gom céc phan
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doan 2 va 3. Co6 dac cac dung mdi rura giai bang ap sudt thip dén con khoang 5 g.
Khudy dung dich mau vang trong & nhiét d6 trong phong. Cho mam tinh thé vao, sau
do6 cho heptan (0,1 L) vao trong 1,15 gi¢. Lam 4m hdn hop dén 60°C trong 1 gio,
ngimg gia nhiét va dé hdn hop lanh ngudi di qua dém. Téach chét rin mau tring ra bing
cach loc chan khong, thu dugce hop chit néu & d& muc nay (10,5 g, 23,6 mmol, hiéu
suit 57%).

Céc hop chat duéi day duge didu ché v& co ban theo phuwong phap dau cua Vi
du 1, stt dung carbamat va acryloyl clorua duoc thé thich hop.

Vi , ESMS
du Cau truc Tén m/z
: [M+H]

1-[3-[[5-[2-(3-clo-2-flo- | (**C1/*7C])
phenoxy)pyrimidin-5- |426,2/428,2

F
Cl O_ N
2 R i y1I-3-
Na A AN pyridylJamino]azetidin-
o T\N o)
N \i
N

1-yl]prop-2-en-1-on

N 3-[5-[5-[(1-prop-2- 345,0
S O_ N ‘-
\©/ 7 | H enoylazetidin-3-
Ny N yl)amino]-3-
=
3 o \C\N O |pyridyl]pyrimidin-2-
N

1 benzonitril
K yl]oxybenzonitri

F_ O o_N 1-[3-[[5-[2-[3- 440,0

\F( \©/ ;\I(/\ | H (diflometoxy)phenoxy]p
4 “ T & o |yrimidin-5-yl]-3-
N \i pyridyl]amino]azetidin-
X |1-yl]prop-2-en-1-on

C o o0 N 1-[(3S)-3-[[5-[2-[3- 400,0
NG \@/ N H (diflometoxy)phenoxy]p
N Ao N, ©  |yrimidin-5-y1]-3-
N
- C 4<: pyridyl]amino]pyrolidin
-1-yl]prop-2-en-1-on

1-[(3S)-3-[[5-[2-3- 3C1AC))

Cl clophenoxy)pyrimidin- |422,2/424,2
6 \©/ 5 'y].] ‘3 =
E/N pyridyl]Jamino]pyrolidin

-1-yl]prop-2-en-1-on
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1-[3-[[5-[2-(3-
clophenoxy)pyrimidin-
5-yl]-3-
pyridyl]amino]azetidin-
1-yl]prop-2-en-1-on

3C1AC)
408,0/410,0

1-[3-[[5-[2-[3-
(triflometyl)phenoxy|py
rimidin-5-yl]-3-
pyridyl]amino]azetidin-
1-yl]prop-2-en-1-on

442,1

1-[3-[[5-[2-3-
(diflometoxy)-4-flo-
phenoxy |pyrimidin-5-
yl]-3-
pyridyl]amino]azetidin-
1-yl]prop-2-en-1-on

458,1

10

1-[3-[[5-[2-[3-
(triflometoxy)phenoxy ]
pyrimidin-5-yl]-3-
pyridyl]amino]azetidin-
1-yl]prop-2-en-1-on

458,0

11

1-[3-[[5-[2-(3-
flophenoxy)pyrimidin-
5-yl]-3-
pyridylJamino]azetidin-
1-yl]prop-2-en-1-on

392,2

12

Cl

1-[3-[[5-[2-(3-
clophenoxy)pyrimidin-
5-yl]-3-pyridyl]amino]-
3-metyl-azetidin-1-
yl]prop-2-en-1-on

3C1AC)
422,0/424.0

13

1-[3-[[5-[2-(3-clo-4-flo-
phenoxy)pyrimidin-5-
yl]-3-
pyridyl]amino]azetidin-
1-yl]prop-2-en-1-on

(SCI'Cl)
426,0/428,0

14

1-[3-[[5-[2-(3-
etynylphenoxy)pyrimidi
n-5-yl]-3-
pyridyl]amino]azetidin-
1-yl]prop-2-en-1-on

398,2
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1-[3-[[5-[2-(3- 5C1A7C)

C‘\@ﬁ\(/ | cloanilino)pyrimidin-5- |421,2/423,2
15 R~ = B/:D\I’@ yl]-3—
< — |pyridyl]amino]azetidin-

1-yl]prop-2-en-1-on

(S)-1-3-((5-(2-((3- 452.5

F\( Hﬁ/ (diflometoxy)phenyl)am
E 9 f ino)pyrimidin-5-
16 AN s
YO ypyridines-

yl)amino)pyrolidin-1-
yl)prop-2-en-1-on

1-{(3S)-3-[(5-{2-[(6-  |401,5

yl}prop-2-en-1-on

\ﬁi/ﬁﬁ/ metylpyridin-2-
l | yl)amino|pyrimidin-5-
s i | EO\]—@ y1}pyridin-3-
N — |yl)amino]pyrolidin-1-
F 1-[3-[[5-[2-[3- 441,2
(triflometyl)anilino]pyri

r NN
F Nl H midin-5-yl]-3-
18 Ne A N pyridyl]amino]azetidin-
o T\N o)
N \i
N

1-yl]prop-2-en-1-on

1-[4-[[5-[2-(3- G5CIA7Cl)
CK@}Q\( | cloanilino)pyrimidin-5- |435,0/437
19 S _ H\O y%]-3-.pyridyl]amino]-1-
| o |piperidyl]prop-2-en-1-
&i on
N

Quy trinh khac dé diéu ché hop chét cta vi du 5

1-[(3S)-3-[[5-[2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]-3-pyridylJamino]pyrolidin-
1-yl]prop-2-en-1-on
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0)

O\N(J\@H @&

Nap tert-butyl  (3S)-3-[[5-[2-[3-(diflometoxy)phenoxy|pyrimidin-5-yl]-3-
pyridylJamino]pyrolidin-1-carboxylat (36 g, 72 mmol), DCM(144 mL), va TFA (38,1
mL, 505 mmol) vao binh day tron, va khudy hon hop thu dugc & 40°C. Sau 4 gio,
ngung gia nhiét va khudy hdn hop phan tng & nhiét do trong phong qua dém. Lam
lanh hdn hop xudng 0°C. Cho 1dn lugt dung dich TEA (111 mL, 793 mmol) trong
EtOAc (288 mL), axit acrylic (5,92 mL, 86,5 mmol), va 2,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphorinan-2,4,6-trioxit (1,68 mol/L trong EtOAC, 60,1 mL, 101 mmol)
vao. Ngung lam lanh va khudy hdn hop phan tng & nhiét do trong phong trong 1 gio.
Rira dung dich bang NaHCO3 bdo hoa trong nude (300 mL). Tach 16p hitu co ra, lam
kho trén MgSOs, loc, va cd dic dén kho. Tinh ché phén can béng sic ky cdt nhanh
silicagel, st dung gradien tur 0 dén 10% EtOH trong EtOAc, thu dugc hop chét néu &
d& muc nay (13,2 g, hidu suat 39,2%) & dang bot mau trang. ES/MS m/z 453,8 [M+H].

Vidu 20

1-[4-[[5-[2-[(6-metyl-2-pyridyl)amino]pyrimidin-5-yl]-3-pyridyl]Jamino]-1-
piperidyl]prop-2-en-1-on
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Lam lanh dung dich fert-butyl 4-[[5-[2-[(6-metyl-2-pyridyl)amino|pyrimidin-5-
yl.]-3-pyridyl]amino]piperidin—l-carboxylat (0,39 g, 0,85 mmol) trong diclometan (4,2
mL) trong bé da xudng 0°C trong khi quyén nito. Cho nhé giot axit trifloaxetic (3,2
mL, 42 mmol) vao qua phéu bd sung. Khudy huyén phu nay trong 90 phit & 0°C. Co
dac dung dich bang ap sut thap. Can dugc huyén phii hoa trong etyl axetat (4,2 mL)
va lam lanh xudng 0°C trong khi quyén nito. Cho axit acrylic (0,070 mL, 1,02 mmol)
vao, sau d6 1a dung dich anhydrit 1-propanphosphonic trong axetonitril (50% khéi
luong, 0,71 mL, 1,2 mmol). Sau 15 phut, pha long hdn hop phén ung bang nudc va
khudy huyén phu thu duge trong 5 phit. Chiét hdn hop bang etyl axetat (150 mL, sau
d6 1a 2 x 100 mL). Rira phan hitu co thu gom dugc bang natri bicacbonat bao hoa
trong nudc va natri clorua bao hoa trong nude. Lop hitu co duge lam khd qua MgSOa,
duoc loc va dugce co dudi ap suit giam. Tinh ché phan can thu duoc bing sic ky cot
nhanh silicagel, sit dung metanol 10% trong diclometan lam dung mdi rira giai, thu
duoc 1-[4-[[5-[2-[(6-metyl-2-pyridyl)amino]pyrimidin-5-yl]-3-pyridylJamino]-1-
piperidyl]prop-2-en-1-on (0,082 g, 0,197 mmol, hiu suét 23%). MS m/z 416,2 [M+H]

Céc hop chét duéi day dugc didu ché vé co ban theo phuong phép cia Vi du

20:
ESMS
Vi ,
Cau trac Tén m/z
du
[M+H]

1-[4-[[5-[2-[[6-(triflometyl)- |470,2

| \N {3\(/ | 2-pyridyl]amino]pyrimidin-5-
91 P N = | H\O o yl]-3-pyridyl]Jamino]-1-
pr Mi piperidyl]prop-2-en-1-on
N

1-[4-[[5-[2-(2- 402,2

@1\?&/ | pyridylamino)pyrimidin-5-

NS

22 i H\O o [yl-pidyllaminol-1-
N\i

piperidyl]prop-2-en-1-on
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Vidu 23

(E)-1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-y1]-3-pyridyl]amino]-1-piperidyl]-4-

(dimetylamino)but-2-en-1-on

T,

3\1/

Nap tert-butyl 4-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-
pyridyl]amino]piperidin-1-carboxylat (0,40 g, 0,83 mmol) va diclometan (4,2 mL) vao
binh day tron 50 mL c6 lap phéu bd sung. Lam lanh binh nay trong bé da xubng 0°C
trong khi quyén nito. Cho nho giot axit trifloaxetic (3,4 mL, 45 mmol) vao qua phéu
bd sung va sau do, khudy dung dich trong 15 phut. L4y huyén phu nay ra khoi bé 1am
lanh va cO dac béng ap suét thép. Can duoc huyén phu hoéa trong 1 mL N,N-
dimetylformamit va cho vao dung dich dugc tao ra bang cach bd sung lan luot axit
(2E)-4-(dimetylamino)but-2-enoic hydro clorua (0,17 g, 1,0 mmol) va HATU (0,36 g,
0,98 mmol) vao N,N-dimetylformamit (4,2 mL). Sau do, cho N,N-diisopropyletylamin
(1,45 mL, 8,30 mmol) vao hdn hgp phan tng. Khuéy dung dich & nhiét do trong phong
trong 20 phut. Pha loang hdn hop bang NaHCOs bao hoa trong nude, va sau do chiét
bang etyl axetat (3 x 15 mL). Rira cac phan hitu co thu gom dugce bang NaCl bio hoa
trong nudc, 1am khoé trén MgSOs, loc va c6 dac bang 4p suét thip. Tinh ché phan cin
bang sic ky cot nhanh silicagel, sit dung gradien tir 5 dén 25% metanol trong
diclometan, thu dugc (E)-1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-pyridylJamino]-
1-piperidyl]-4-(dimetylamino)but-2-en-1-on (0,25 g, 0,52 mmol, hiu sudt 62%).
ES/MS m/z (**C1*7Cl) 494,4/494,4 [M+H]

Vidu 24

1-[3-[[6-[2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-
yl]prop-2-en-1-on
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TOT T s
T Lo
o

Cho TFA (2,7 mL, 36,0 mmol) vao dung dich fert-butyl 3-[[6-[2-[3-
(diflometoxy)phenoxy|pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-carboxylat (0,4
g, 0,9 mmol) trong DCM khan (2,6 mL) ¢ nhiét d6 trong phong. Sau khi khudy trong 1
gi0, c¢d dac dung dich phan ng bang 4p suat thip thanh mot dau t61 mau. Can duoc
huyén phit hoa trong DCM khan (18 mL) va TEA (0,9 mL, 6,3 mmol). Khuiy hdn hop
thu duoc & nhiét do trong phong va sau do dua vao bé 1am lanh -78°C. Cho nhé giot
acryloyl clorua (0,08 mL, 1,0 mmol) vao. Khuéy hén hop phéan tng & -78°C trong 30
phiit. Cho nuée (0,5 mL) vao & nhiét do thap va dé 4m dung dich dén khoang 0°C.
Nap truc tiép dung dich nay Ién silicagel dé tinh ché bang sic ky nhanh, rra giai bang
7% MeOH trong DCM, thu dugc hop chit néu & dé& muc nay (0,13 g, hiéu suét 32%)
ES/MS m/z 441,0 [M+H].

Céc hop chét duéi day duoc diéu ché vé co ban theo phwong phéap ctia Vi du
24, stir dung carbamat va acryloyl clorua dugc thé thich hop.

Vi . ES/MS m/z
Cau truc Tén
du [M+H]
F O__N 1-[3-[[6-[2-(3- 393,0
el H o
Na N_N flophenoxy)pyrimidin-
R I]/ T\N 0 5-yl]pyrazin-2-

25 N \i
X |yl]amino]azetidin-1-

F
F
O_ N
2 T o
N K 2-ylJamino]azetidin-1-
yl]prop-2-en-1-on

yl]prop-2-en-1-on
1-[3-[[6-[2-[3- 443.0

(triflometyl)phenoxy|p
yrimidin-5-yl]pyrazin-
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27

1-[3-[[6-[2-[3-
(triflometoxy)phenoxy
]pyrimidin-5-
yl]pyrazin-2-
yl]amino]azetidin-1-

yl]prop-2-en-1-on

459,1

28

1-[3-[[6-(2-
phenoxypyrimidin-5-
yl)pyrazin-2-
yl]amino]azetidin-1-

yl]prop-2-en-1-on

375,0

29

1-[3-[[6-[2-(3-
clophenoxy)pyrimidin-
5-yl]pyrazin-2-
ylJamino]-3-metyl-
azetidin-1-yl]prop-2-

en-1-on

C1AC))
423,2

30

1-[3-[[6-[2-(3,5-
diflophenoxy)pyrimidi
n-5-yl]pyrazin-2-
yl]amino]azetidin-1-

yl]prop-2-en-1-on

411,1

31

1-[3-[[6-[2-(3-
clophenoxy)pyrimidin-
5-yl]pyrazin-2-
yl]Jamino]azetidin-1-

yl]prop-2-en-1-on

GSCIA'Cl)
409,1/411,1
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1-[(2S,3R)-3-[[6-[2-(3-
clophenoxy)pyrimidin-
5-yl]pyrazin-2-
yl]amino]-2-metyl-
azetidin-1-yl]prop-2-
dong

en-1-on, chat

phén 1

(3C1A7Cl)
423,1/425,1

33

1-[(3S)-3-[[6-[2-[3-
(triflometoxy)anilino]p
yrimidin-5-yl|pyrazin-
2-yl]amino]pyrolidin-
1-yl]prop-2-en-1-on

472.,4

34

1-[(35)-3-[[6-[2-(3-
cloanilino)pyrimidin-
5-yl]pyrazin-2-
yl]amino]pyrolidin-1-
yl]prop-2-en-1-on

3C1ACl)
422,2/424.2

35

1-[3-[[6-]2-(3-clo-4-
flo-anilino)pyrimidin-
5-yl]pyrazin-2-
ylJamino]azetidin-1-

yl]prop-2-en-1-on

GCIAC)
426,0/428,0

36

1-[(3S)-3-[[6-[2-[2-
(triflometoxy)anilino]p
yrimidin-5-yl]pyrazin-
2-yl]amino]pyrolidin-
1-yl]prop-2-en-1-on

472,0
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1-[3-[[6-[2-[3-

(triflometoxy)anilino|p
yrimidin-5-yl|pyrazin-
2-yl]Jamino]azetidin-1-

yl]prop-2-en-1-on

458,2

38

1-[4-[[6-[2-[3-
(diflometoxy)phenoxy]
pyrimidin-5-
yl]pyrazin-2-
yl]Jamino]-1-
piperidyl]prop-2-en-1-

on

469,2

39

1-[(3S)-3-[[6-[2-[3-
(diflometoxy)anilino]p
yrimidin-5-yl]pyrazin-
2-yl]lamino]pyrolidin-
1-yl]prop-2-en-1-on

454,2

40

1-[3-[[6-[2-[(6-metyl-
2-
pyridyl)amino]pyrimid
in-5-yl|pyrazin-2-
yl]Jamino]azetidin-1-

yl]prop-2-en-1-on

389.,2

41

N e

1-[3-[[6-[2-(4-
clophenoxy)pyrimidin-
5-yl]pyrazin-2-
yl]amino]azetidin-1-

yl]prop-2-en-1-on

GSCIF'Cl)
409,1/411,2
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42 SN

1-[3-[[6-[2-(3-
metoxyphenoxy)pyrim
idin-5-yl]pyrazin-2-
yl]amino]azetidin-1-

yl]prop-2-en-1-on

405.,0

43

1-[3-[[6-[2-[2-

(triflometoxy)anilino]p
yrimidin-5-yl]pyrazin-
2-yl]amino]azetidin-1-

yl]prop-2-en-1-on

458,2

44

1-[4-[[6-[2-(3-
clophenoxy)pyrimidin-
5-yl]pyrazin-2-
yl]amino]-1-
piperidyl]prop-2-en-1-

on

(SC1A7Cl)
437,2/439,2

Vi duy 45

(E)-1-[4-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-yl]Jamino]-1-piperidyl]-4-

(dimetylamino)but-2-en-1-on

Cl . _O_ N
R | H
N+ /N N
X ]/ \@ AN -
(0]

Nap tert-butyl

4-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-

yl]amino]piperidin-1-carboxylat (0,4 g, 0,9 mmol) va DCM (4,5 mL) vao binh day

tron 50 mL ¢6 ldp phéu bd sung. Lam lanh binh nay trong bé da xubng 0°C trong khi

quyén nito. Cho nho giot TFA (3,4 mL, 44,5 mmol) vao qua phéu bo sung va khudy

dung dich trong 15 phut. L4y huyén phu ra khoi bé 1am lanh va co dic bang ap suat
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thip. Tao huyén phu phan can thu dugc trong 1 mL DMF va cho vao dung dich dugc
tao bang cach bd sung lan luot axit (2E)-4-(dimetylamino)but-2-enoic (0,1g, 1,1
mmol) va HATU (0,4 g, 1,0 mmol) vao DMF (4,45 mL). Cho DIPEA (1,6 mL, 8,9
mmol) vao hdén hop phan tng va khudy dung dich & nhiét d§ trong phong trong 20
phut. Pha logng hdn hop bang NaHCOj; bdo hoa trong nudc va chiét bang EtOAc (3 x
15 mL). Rira cac dich chiét hiru co thu gom duoc bang NaCl bio hoa trong nudc, lam
khé trén MgSOs4, loc, va co dac béng 4p suét thap. Tinh ché phan can thu dugc bing
sic ky 16ng pha dao C18, rira giai biang gradien tir 40/60 dén 70/30 ACN/10 mM
NH4HCO3 trong nudc, thu dugce hop chit néu & d& muc nay (0,4 g, hiéu suét 81%) sau
khi 1am bay hoi dung méi. ES/MS m/z (*>*C1/77Cl) 494,2/496,2 [M+H].

Céc hop chat duéi day duge diéu ché vé co ban theo phwong phép cua Vi du
45, stt dung carbamat dugc thé thich hop.

Vi
du

CAu tric Tén ES/MS m/z

(E)-1-[4-[[6-[2-(3-

cloanilino)pyrimidin-5-
P (3>C177Cl)

H
cl N_N
T H yl]pyrazin-2-yl]amino]-1-
46 1@ NJ\[/NTNC P y.d v Y 493,2/495.2
N N_~~N~ |piperidyl]-4-

(dimetylamino)but-2-en-1-

on
c EYI\L 1-[4-[[5-[2-(3-
p l\©/ N _ R cloanilino)pyrimidin-5-y1]- |(**C1/7Cl)
< \Ol\iio 3-pyridyl]amino]-2-metyl-1-|449,2/451,2
N |piperidyl]prop-2-en-1-on
Thir nghiém sinh hoc

Céc thir nghiém BTK va EGFR in vitro:

Céc thtr nghiém hoéa sinh BTK va EGFR str dung bo thir nghi€m lién két kinaza
Eu LANTHASCREEN® tir Thermo Fisher Scientific, xac dinh sy lién két cua kinaza
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v6i chit danh diu duge flo hoa. Dung dich dém thir nghiém gom c6 50 mM HEPES,
d6 pH=7.5, 0,01% BRIJ™-35, 10 mM MgCl, 1 mM EGTA, va 1 mM DTT. Pha
lodng cac hop chit thir nghiém va cho vao dia thir nghiém c6 thiét bi xir Iy chit long
Labcyte ECHO® 555. Céac hop chit nay dugc thir nghiém theo theo cac dudong cong
dap tmg lidu luong 10 diém (100 pM - 0,005 uM) v6i ndng d6 DMSO tdi da 1a 1%.
Céc thir nghiém duoc thuc hién véi 20 uL trong cac dia tring 384 18 thé tich thap. Doi
v6i thir nghiém BTK, ndng d6 BTK dugc dan nhan His chiéu dai ddy di trong thir
nghiém 1a 5 nM, khang thé His khang Eu 12 2 nM, va chét danh dau kinaza 236 1a 60
nM. Déi véi thir nghiém EGFR, ndng d6 EGFR dugc dan nhan GST (axit amin 668-
1210) duoc cit ngang 1a 5 nM, khang thé khang GST Eu 1a 2 nM, va chét déanh dau
kinaza 199 1a 10 nM. Cac thanh phdn ctia thir nghiém (hop chét, enzym/khang theé,
chét danh ddu) dugc két hop va 1 trong 30 phut trude khi duoc phan tich trén Perkin-
Elmer EnVision, kich thich & 340 nM, phat xa chét d4nh déu & 665 nM, va phat xa
khang thé & 615 nM. Ty 1 tin hiéu duoc chuyén thanh mirc trc ché theo phan tram
theo cong thirc sau: Muc e ché theo % = 100 — [(Hop chat thir nghiém — Tbi thiéu
trung binh) / (Téi da trung binh — Téi thiéu trung binh) x 100]. ICso twong doi dugc
xac dinh bang cach lip muc Grc ché theo phan trim & mdi ndng do chat rc ché vao
cong thirc sau sir dung Next Generation Results Rel-IC50: Dt li€u duogc phéan tich ¢o
stt dung ham log khong tuyén tinh 4 théng s y = (A+(B-A) / (1 + ((C/x)"D)))), trong
dé y = % murc irc ché cu thé, A=day ctia duong cong, B=dinh cua dudng cong, C=ICso
tuong d6i = ndng do tao ra mirc rc ché 50% dua trén khoang dit liéu tir dinh t6i day, D

= hé s6 goc Hill =hé sb goc cua duong cong.
Thir nghiém mau toan phan ciia nguoi CD69 in vitro:

Thit nghiém HWB CD69 dé xac dinh cac té bao B dugc hoat héa trong mau
toan phan ciia ngudi, st dung thiét bi dém té bao theo dong. Cac hop chét duoc pha
loang va cho vao céc dia thtr nghiém ¢o thiét bi xir Iy chat long Labcyte ECHO® 555.
Céc hop chat dugc thir nghiém theo cac dudong cong déap ung lidu lwong 10 diém (20
uM- 0,001 uM) trong cac dia day hinh chit v 96 15 chira ndng d6 DMSO tdi da 1a
0,2%. Mau méi tir nhitng c4 nhan khoe manh tinh nguyén dugc tron véi HEPES (0,5
ml HEPES b sung vao cho mi 10 ml méau) va cho 100 ul/I§ vao cac dia hop chat. Bit

-71-



35886

céc dia lai va u trong thiét bi & 37°C trong 3 gi. Cho dextran - khang IgD ngudi vao
mdi 15 dé tao ra ndng do cudi 100 ng/ml, tron, va dat lai vao thiét bi 4. Sau 1 gio, ria
céc té bao bing dung dich dém FACS lanh va chuyén vao dia 15 sau. Cac € bao dugc
i v6i khang thé khang CD69-PE nguoi (BIOLEGEND®, dong FN50) va khéng thé
khang CD19-APC ngudi (BIOLEGEND®, dong HIB19) trén da trong 20 phut. Cac té
bao dugce rira va 0 trong dung dich eBioscience™ 1 budc Fix/Lyse (10X) & nhiét do
trong phong @ 1am tiéu céc té bao hdng ciu va cb dinh cac té bao khac. Cac té bao
bach can duoc tao vién va ria trong dung dich dém FACS va sau d6 dua vao dung
dich dém phan tich. Chuyén cac té bao duge tao huyén ph ndy vao céac dia ddy tron
96 15 va phan tich bang thiét bi dém té bao theo dong IntelliCyt iQue® Screener Plus.
Tur dd thi kénh tan xa bén (SSC - Side Scatter Channel) ing véi kénh tdn xa phia truée
(FSC - Forward Scatter Channel), cac té bao lympho dugc nhan biét. Cac té bao
lympho duoc nhén biét nho ddu chudn CD19 dwong tinh dé x4c dinh MFI (mean
fluorescent intensity/cell - mirc phat huynh quang trung binh/té bao) tir viéc dinh
lugng CD69 (mot ddu chuén cia cac t€ bao lympho B dugc hoat hoa). Ty 1€ tin hi¢u
duge chuyén thanh mirc trc ché theo phan trim theo cong thirc sau: Mirc {rc ché theo %
— 100 — [(Hop chat thir nghiém — Téi thiéu trung binh) / (Téi da trung binh — Téi thiu
trung binh) x 100]. ICso twong dbi duge xac dinh bing cach lap mirc Grc ché theo phan
trdim & mdi ndng do chét e ché vao cong thire sau st dung Next Generation Results
Rel-IC50: Dit liéu dugc phén tich c6 st dung ham log khong tuyén tinh 4 thong soy=
(A+H((B-A) / (1 + ((C/x)"D)))), trong d6 y = % murc uc ché cu thé, A=day cta duong
cong, B=dinh cua dudng cong, C=ICso tuong dbi = ndng d6 tao ra mirc trc ché 50%
dua trén khoang dir liéu tir dinh t61 day, D = he s6 goc Hill = hé sb goc cuia duong

cong.

Bang 1 va Bang 2 dudi dady mo ta dir liéu ICso tuong d6i tmg véi BTK ngudi,

EGFR nguoi, va CD69 mau toan phan clia nguoi.
Bang 1. Cac gia tri ICso tuong d6i cua cac hop chit cua vi du tir 1 dén 23

[Gi4 tri ICso + d0 1&ch chudn (n=s 1in thi nghiém)]

Hop chat hBTK hEGFR HWB CD69
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1Cso twong doi (uM)

ctavidu| ICso trong déi (xM) ICso twong d6i (uM)
sb
1 0.0253 = 000542 (n=3) | 0,470 + 0,0936 (n=3) | 0,393 + 0,128 (n=12)
2 | 0,00689 % 0,00262 (n=3) | 0,121 + 0,0664 (n=3) | 0,141 = 0,0413 (n=8)
3 | 0.0758 £0,000500 (n=2) | 6,52+ 4,60 (n=2) | 0,595+ 0,326 (n=6)
4 | 0.00998 £ 0,00430 (n=3) | 0,872 = 0,456 (n=3) | 0,110 % 0,0794 (n=8)
5 0.0555 £ 0,0244 (n=5) | 28,5+21,2(n=5) | 0,485+ 0,234 (n=14)
6 0.0724 = 000422 (n=2) | 5,18 £ 0,441 (n=2) | 0,671 = 0,236 (n=6)
7| 0,00973 = 0,00201 (n=5) | 0,129 = 0,0553 (n=5) | 0,180 = 0,0460 (n=7)
8 | 0,0231 % 0.0000341 (n=2) | 0,724 = 0,375 (n=2) | 0,239 % 0,0345 (n=4)
9 | 0,0606+0,000351 (n=2) | 3,76+ 1,40 (n=2) | 0,655+ 0,295 (n=4)
10 | 0.0345<0,00808 (n=2) | 21,2+3,82(n=2) | 0,263 +0,129 (n=6)
11 0.0181 = 0,00305 (n=2) | 0,644 + 0,0618 (n=2) | 0,242 = 0,0912 (n=4)
12 |0,00695 = 0.000395 (n=2) | 0,509 + 0,246 (n=3) | 0,200 % 0,0524 (n=9)
13 0.0382 % 00169 (n=2) | 0,450 £ 0,0532 (n=2) | 0,715 % 0,0935 (n=4)
14 | 00178 0,00377 (n=2) | 0,242+ 0,231 (n=2) | 0,299 £ 0,143 (n=8)
15 |0,00601 = 0,000579 (n=2) | 1,37+ 1,21 (n=3) | 0,219 % 0,0860 (n=5)
16 0,00608 (n=1) 8,65+ 2,37 (n=3) | 0,118+ 0,0560 (n=7)
17 | 00329 = 0,000137 (n=2) | 16,1831 (n=3) | 0,242 = 0,0643 (n=9)
18 <0,005 (n=1) 0,247 + 0,0993 (n=2) [ 0,0710 + 0,0128 (n=4)
19 <0,005 (n=1) 0,523+ 0,112 (n=2) | 0,148 + 0,0331 (n=4)
20 | 0.0169=0,00393 (n=2) | 2,22+ 0,649 (n=2) | 0,208 = 0,132 (n=4)
21 | 0.00884 = 0,00121 (n=3) >100 (n=1) 0,160 + 0,0382 (n=8)
22 0.0310 = 0.0124 (n=3) | 3,39+2,07 (n=3) | 0,227+ 0,0811 (n=8)
23 | 0.0241<0,00428 (n=2) | 26,5+2.88(n=2) | 0,475 0,166 (n=4)

Bang 2. Céc gié tri ICso trong dbi clia cac hop chit ciia vi du tir 24 dén 47

[Gi4 tri ICs0 + d6 1&ch chudn (n=sb lan thit nghiém)]

Hop chat

hBTK

hEGFR

HWB CD69
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ciavidu| ICsotwong dbi (uM) ICso twong d6i (uM) | ICso tuong d6i (uM)
sd
24 10,00853 + 0,00324 (n=4) 1,05 0,392 (n=4) 0,177 + 0,0416 (n=10)
25 10,0193 +0,00328 (n=2) |1,58 0,110 (n=2) 0,306 + 0,0636 (n=4)
26 10,0302 +0,00432 (n=2) [4,03 + 1,92 (n=2) 0,490 + 0,255 (n=4)
27 10,0337 +0,0108 (n=3) |10,4 + 11,5 (n=3) 0,664 + 0,314 (n=4)
28 [0,0429 +0,00509 (n=2) |1,47 0,209 (n=2) 0,742 + 0,323 (n=2)
29 10,0177 £0,00135 (n=3) |3,47 + 0,911 (n=3) 0,584 + 0,372 (n=10)
30 10,0432+0,0119 (n=2) |1,08 +0,229 (n=2) 0,815+ 0,110 (n=4)
31 |0,00949 £ 0,00321 (n=4) |0,366 + 0,0870 (n=4)  |0,419 = 0,118 (n=7)
32 10,00688 = 0,00137 (n=2) 0,194 + 0,0479 (n=2) 0,135 = 0,0665 (n=4)
33 10,00944 + 0,00226 (n=3) 22,2 = 19,5 (n=3) 0,261 + 0,145 (n=12)
34 10,0183 (n=1) 0,639 + 0,256 (n=2) 0,130 + 0,0447 (n=6)
35 [<0,005 (n=1) 0,0373 + 0,0261 (n=2) 0,107 + 0,0454 (n=4)
36 ]0,00672 + 0,00170 (n=2) 15,2 + 0,654 (n=2) 0,161+ 0,0710 (n=4)
37 [<0,005 (n=1) 0,306 + 0,0338 (n=2)  |0,136 + 0,0668 (n=4)
38 [0,00689 + 0,000835[0,908 £ 0,546 (n=2) 0,0666 =+ 0,0199 (n=4)

(n=2)
39 10,00560 (n=1) 1,46 + 0,200 (n=2) 0,103 + 0,0606 (n=4)
40 |0,00558 =+ 0,000182[0,0549 + 0,0154 (n=2) (0,144 = 0,0534 (n=4)
(n=2)

41 10,0968 +0,0156 (n=2) |2,11+ 0,487 (n=2) 2,16 £ 0,420 (n=2)
42 10,0194 +0,00167 (n=2) |2,82 + 0,492 (n=2) 0,226 + 0,0530 (n=4)
43 [<0,005 (n=1) 0,676 + 0,0230 (n=2)  |0,105 + 0,0430 (n=4)
44 10,00611 (n=1) 0,207 +0,0319 (n=2) (0,126 + 0,0297 (n=8)
45 10,0438 +£0,00417 (n=2) |52,6 + 28,8 (n=2) 0,466 + 0,159 (n=6)
46  [<0,005 (n=1) 6,04 + 2,09 (n=2) 0,157 +0,0523 (n=8)
47 10,0067 (n=1) 6,1 (n=1) 0,355 + 0,039 (n=2)
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Dir liéu IC50 tuong dbi dugc néu cho cac hop chét cua vi du tir 1 dén 47 & cac
Bang 1 va 2 cho thdy kha nang lién két hiéu qua vi BTK ngudi, va thip hon rat nhiéu
so vOi kha nang lién két véi EGFR ngudi. Ngoai ra, dir liéu IC50 dugc néu cho cac
hop chét ctia vi du tir 1 dén 47 & cac Bang 1 va 2 vé sy lién két véi BTK ngudi c6 mbi
tuong lién voi su tc ché vé& mit dugc ly viéc hoat héa té bao B & mau toan phan clia
ngudi, khi xéc dinh theo murc diéu tiét ting CD69, khi dap {mg v6i su kich thich théng
qua thu thé té bao B. Dit liéu nay cho thdy kha ning trc ché chon loc va hiéu qua cia

qué trinh truyén tin hiéu BTK bdi cac hop chit ctia vi du 1 dén 47.
Do sinh kha dung duong udng & chudt cbng:

Hop chét thir nghiém duge cung cp cho nhitng con chudt cdng Sprague-
Dawley qua tinh mach (IV - intravenously) ¢ lidu luong 1 mg/kg (st dung mot trong
cac ta dugc: 20% CAPTISOL® trong 25 mM dung dich dém natri phosphat, diéu chinh
d6 pH dén 2; hodc 25% DMA, 15% EtOH, 10% propylen glycol, 25% 2-pyrolidon, va
25% nuéce dugc tinh ché) va duong udng (PO) & lidu luong 3 mg/kg (st dung té duoc
1% hydroxyetyl xenluloza, 0,25% polysorbate 80, 0,05% Antifoam 1510-US, va nudc
duoc tinh ché voi lugng vira du). Loat mau mau duge thu gom tai cac thoi diém 0,08,
0,25, 0,5, 1, 2, 4, 8, va 12 gio sau khi tiém liéu cao IV va tai cac thoi diém 0,25, 0,5, 1,
2,4, 8, va 12 gio sau khi cung cap qua dudong miéng. Sau khi xur Iy bang chat két tu
EDTA, thu dwoc huyét twong bang cach quay ly tim va bao quan & -70°C cho dén khi
thuc hién phan tich bing LC-MS/MS. Nong d6 hop chét thir nghiém trong huyét twong
duoc xéac dinh va nap vao hé thong Watson LIMS™, & d6 viéc phén tich khong phén
chia duoc st dung dé tinh toan dién tich dué6i duong cong (AUC - Area Under the
Curve) cho ca hai duong IV va PO. D¢ sinh kha dung (%F) dugc tinh toan bang cong

thirc sau,
%F = (4UCpo X Liéu luongrv) / (4UCw X Liéu lugngpo) X 100.

Béng 3 néu do sinh kha dung dudng uong & chudt cong ctia cac chat e ché

chon loc BTK.

Bang 3. P sinh kha dung dwong udng & chudt cong (%F) & lidu lugng 3 mg/kg cia
chét tc ché chon loc BTK
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Hop chit cta vi du sb %F (chudt cong)
1 74,0 %
5 36,6 %
19 79,2 %
24 41,0 %
27 38,4 %
31 54,1 %
33 44,6 %
44 36,8 %

Dit liéu néu trong Bang 3, ctia cac hop chit caavidu 1, 5, 19, 24, 27, 31, 33 va
44, cho thiy d6 sinh kha dung duong ubng hiéu qua vé mat dugce 1y cua cac hop chit

theo sang ché.
Thir nghiém in vivo trén chudt mac ching viém khép duge cam ting boi colagen:

M hinh chudt méc chimg viém khép duoc cam tng boi colagen typ 1T (CIA -
colagen-induced arthritis) c6 thé duge st dung dé danh gia tac dung chita bénh cta céac
hop chét. Nhitng con chudt cdng cai Lewis (Charles River Charles River Laboratories,
Inc.) voi trong lugng trung binh 155-175 g dugc st dung cho thir nghiém nay. Nhitng
con vat dugc cho an thirc an danh cho dong vat gam nhim va dugc cung cip nudc tiry
uéng. Nhil twong dé tao mién dich duoc bao ché chia 2 mg/ml colagen-II bo dugc tron
v6i ciing thé tich ta duge Freund khong day da (IFA - incomplete Freund’s adjuvant).
Chuot céng dugc tao mién dich noi bi bz"mg 0,4 ml nhil trong colagen ¢ hai vi tri, mdi
vi tri & trén viung that lung dudi, trén chan dudi vao ngay 1, va tiép tuc vao ngay 8.
Nhitng con vat duge nhém ngiu nhién dya trén chiéu day chan va trong lugng co thé
vao ngay 11 thanh cac nhom thir nghiém, v6i & con chudt cbng mdi nhém. Céc hop
chét duoc bao ché vao 1% HEC/0,25% P80/0,05% chéat khtr bot trong nuée duge tinh
ché va cho ding hang ngay qua dng luén dudng ubng trong 9 ngay. Chiéu day ban

chan duoc do hang ngay su dung thudce kep & vi tri mat ca chan phai.
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Mt (re ché cua cac hop chét theo sang ché dugc danh gia béng cach thuc hién
thir nghiém hau kiém Dunnett trén co s& nhitng so sanh giita cic nhém chudt cbng
CIA duoc diéu tri béng hop chét thir nghiém dugc chi ra, ¢ lidu lugng dugc chi ra, va
cac nhom chudt céng CIA dugc diéu tri béng ta dugc, va nhitng khac biét P < 0,05
duge xem 1a déng ké. Viéc diéu tri bang cac chit trc ché BTK cta vidu 1, 5, 24, 27, 31
va 33 cho thdy c6 sy giam lién quan dén liéu lugng vé murc nghiém trong cia chiing
viém khop ¢ nhiing con chudt cbng CIA. Tong chiéu day ban chan trung binh nhé hon
so v6i nhitng con chudt CIA dugc diéu tri béng ta dugc. Mtrc uc ché theo chiéu day
ban chan trung binh tinh theo phan trim trong giai doan thir nghiém cho thdy su cai
thién lién quan dén liéu lugng. Cac phan tich dinh lugng vé mé cho thay chimg viém
khop mit c4, chimg tiéu xwong, va murc ton thuong sun ciing giam lién quan dén liéu

luong so véi nhitng con chudt cbng CIA dugc diéu tri bang ta duoc.

‘Bang 4 chi ra hoat tinh in vivo cua cac chit BTK dugc thir nghiém & mau chudt

mac ching viém khép dugc cam tmg béi colagen (SE = standard error - sai 0 chuén).

Bang 4. Hoat tinh in vivo ctia cac chit e ché BTK ¢ mau CIA

) Lidu luong | % Miic wc ché theo chiéu day ban .
Hop chat cua vi du o Chiéu day ban chan
, thtr nghiém | chan AUC so véi doi chimg dugc
sO , AUC (mm) = SE
(mg/kg/d) cung cap ta dugc
T4 duoc 0 78,2+ 0,8
1 0,5 23 73,9 +£2,5
1 1 47 69,6 £2.,0
1 3 81 63,4+1,3
Ta dugc 0 78,21 £0,75
5 1 34 71,68 + 2,24
5 3 58 67,18 £ 1,07
T4 duoc 0 69,61 + 1,78
24 1 28 65,04 + 2,31
24 3 49 61,43 +4.,47
24 10 63 59,24 + 1,49
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Té duge 0 77,61 + 0,88
27 1 | 24 73,30 = 0,95
27 3 45 69,58 + 1,26

Té duge 0 76,42+ 1,17
31 1 62 66,10 + 1,83
31 3 81 63,70 + 0,96
31 10 82 64,33 = 1,00

Té dugc 0 7821+ 0,75
33 0.3 24 73,61+ 2,09
33 1 52 68,32 + 2,30
33 3 | 59 67,00 = 1,52

Dir liéu trong Bang 4, cua céac hop chét cua vi du 1, 5, 24, 27, 31 va 33, cho
thdy hiéu qué tc ché in vivo c6 loi vé mit duge 1y ctia cac hop chit theo sang ché d6i

v6i chirng viém khop dugc tao boi colagen trong md hinh in vivo nay.

Céc hop chét theo séng ché, chang han h()p chét cia vi du 1, c6 mot tap hop cac
wu diém v& tinh chét duoc ly, nhu @6 manh, d6 sinh kha dung in vivo dudng uéng cao,
hiéu qué in vivo, va profin tinh doc c6 1¢i trong thir nghiém tién 1am sang. Chang han,
thay ring hop chét ciia vi du 1 ¢6 kha nang rc ché hBTK cao (0,0253 + 0,00542 uM
(n=3)), va kha nang uc ché qué trinh hoat héa té bao B & mau toan phin cua ngudi
(0,393 + 0,128 uM (n=12)), nhung kha ning tc ché thap hon nhiéu ddi v6i hEGFR
(0,470 £ 0,0936 uM (n=3)), va cho thiy do sinh kha dung dwong udng c6 loi & chudt
cong: (%F) 74% & liéu luong 3 mg/kg. Ngoai ra, néi chung hgp chét cia vi du 1 duoc
dung nap tt khi duoc cung cip in vivo cho nhitng chudt cdng théng thuong trong
khoang thoi gian bbn ngay, va cho thay wu diém khong doc trong thir nghiém in vivo
nay. Theo do, thdy rang hop chét cﬁa vi du 1 c6 mdt tdp hop cac uu diém vé céc tinh
chét duoc 1y c6 1oi, chirng t6 c6 thé dugc sir dung & dang tac nhan chita bénh dung qua
duong ubng dé uc ché qua trinh hoat héa té bao B, va diéu tri cic bénh viém va tu

mién dich nhu RA, MS, va SLE.
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YEU CAU BAO HO

1. Hop chét c6 cong thirc:
RI
~ ‘ %{ AN
N A x N
R3 o | R4
R’ X

D 1a —CR?- hodc N,

trong do:

Q 1a O hodic NH,

X 1a -CH- hodc N,

R!'1a -H, -Cl, -F, -CN, -CH3, -CF3 , -OCHF», -OCH3, -OCF3, hodc -C=CH,
R?1a -H, -F hodc -OCF3,

R31a—H, -Cl hoic -F,

R* 1a:
e Qo
N N \ N
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R3 1a —H ho#c -F,

hoac mudi dugc dung cua no.
2. Hop chét theo diém 1, trong d6 D 1a —-CR?-, R! 1a —CI, R® 1a —H, va R’ la —H, hoac

mudi duge dung cua no.

3. Hop chét theo diém 1, trong d6 hop chét nay c6 cong thic Ia:
Rl
_ | Q\f
N
R®
RS

D 12 —CR?- hoic N,

N

trong do:

Q 12 O hodc NH,

R!1a -H, -Cl, -F, -CN, -CHj3, -CF3 , -OCHF», -OCH3, -OCF3, hodc -C=CH,
R?1a -H, -F hoac -OCFs3,

R31a —H, -Cl hoac -F,

R*1a:
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5 R hOElC s
R’ 1a —H hoic —F,

hodc mubi dugc dung cua no.
4. Hop chét theo diém 3, trong d6 D 1a -CR?-, R 1a -Cl, R® 1a -H, va R® 1a —H, hoac

muoi dugc dung cua no.

5. Hop chit theo diém 1, trong d6 hop chét nay co cong thic:

D 12 —CR?- hoic N,

trong do:

Q 1a O hodc NH,

R!1a-H, -Cl, -F, -CN, -CH3, -CF3 , -OCHF2, -OCHs, -OCF3, hodc -C=CH,
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R?1a -H, -F hoic -OCF3,
R31a -H, -Cl hoac -F,

R*1a

,
J
\@
/

NWiO
N
V\/(O O
N N "

, hodc
R5 1a —H hoic -F,
hodc mudi dugc dung cua no.

6. Hop chét theo diém 5, trong d6 D 1a —-CR?-, R! 1a —Cl, R® 1a —H, va R® 1a —H, hodc

mudi dugc dung cua no.

7. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir nhém gbm:
1-[3-[[5-[2-(3-clo-2-flo-phenoxy)pyrimidin-5-y1]-3-pyridylJamino]azetidin-1-yl]prop-
2-en-1-on;
3-[5-[5-[(1-prop-2-enoylazetidin-3-yl)amino]-3-pyridyl]pyrimidin-2-ylJoxybenzonitril;
1-[3-[[5-[2-[3-(diflometoxy)phenoxy|pyrimidin-5-yl]-3-pyridyl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[(3S)-3-[[5-[2-[3-(diflometoxy)phenoxy]pyrimidin-5-y1]-3-pyridylJamino]pyrolidin-
1-yl]prop-2-en-1-on;
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1-[(3S)-3-[[5-[2-(3-clophenoxy)pyrimidin-5-y1]-3-pyridylJamino]pyrolidin-1-yl]prop-
2-en-1-on;
1-[3-[[5-[2-(3-clophenoxy)pyrimidin-5-y1]-3-pyridyl]Jamino]azetidin-1-yl]prop-2-en-1-
on;

1-[3-[[5-[2-[3-(triflometyl)phenoxy]pyrimidin-5-yl]-3-pyridyl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[5-[2-[3-(diflometoxy)-4-flo-phenoxy]pyrimidin-5-yl]-3-pyridylJamino]azetidin-
1-yl]prop-2-en-1-on;
1-[3-[[5-[2-[3-(triflometoxy)phenoxy|pyrimidin-5-yl]-3-pyridyl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[5-[2-(3-flophenoxy)pyrimidin-5-y1]-3-pyridyl]Jamino]azetidin-1-yl]prop-2-en-1-
on;

1-[3-[[5-[2-(3-clophenoxy)pyrimidin-5-yl1]-3-pyridyl]Jamino]-3-metyl-azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[5-[2-(3-clo-4-flo-phenoxy)pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-yl]prop-
2-en-1-on;
1-[3-[[5-[2-(3-etynylphenoxy)pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-yl]prop-2-
en-1-on;
1-[3-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-pyridylJamino]azetidin-1-yl]prop-2-en-1-
on; | _
(S)-1-(3-((5-(2-((3-(diflometoxy)phenyl)amino)pyrimidin-5-yl)pyridin-3-
yl)amino)pyrolidin-1-yl)prop-2-en-1-on;
1-{(3S)-3-[(5-{2-[(6-metylpyridin-2-yl)amino|pyrimidin-5-yl } pyridin-3-
yl)amino]pyrolidin-1-yl}prop-2-en-1-on;
1-[3-[[5-[2-[3-(triflometyl)anilino]pyrimidin-5-y1]-3-pyridylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-pyridyl]Jamino]-1-piperidyl]prop-2-en-1-
on;

1-[4-[[5-[2-[(6-metyl-2-pyridyl)amino]pyrimidin-5-yl]-3-pyridylJamino]-1-
piperidyl]prop-2-en-1-on;
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1-[4-[[5-[2-[[6-(triflomety])-2-pyridyl]amino]pyrimidin-5-yl]-3-pyridyl]amino]-1-
piperidyl]prop-2-en-1-on;
1-[4-[[5-[2-(2-pyridylamino)pyrimidin-5-yl]-3-pyridyl]Jamino]-1-piperidyl]prop-2-en-
1-on;

(E)-1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-yl]-3-pyridyl]Jamino]-1-piperidyl]-4-
(dimetylamino)but-2-en-1-on;
1-[3-[[6-[2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl|pyrazin-2-ylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[6-[2-(3-flophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-yl]prop-2-en-
1-on;
1-[3-[[6-[2-[3-(triflomety])phenoxy]pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[6-[2-[3-(triflometoxy)phenoxy|pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[6-(2-phenoxypyrimidin-5-yl)pyrazin-2-yl]amino]azetidin-1-yl]prop-2-en-1-on;
1-[3-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]-3-metyl-azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[6-[2-(3,5-diflophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-yl]prop-
2-en-1-on;
1-[3-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-yl]prop-2-en-
1-on;

1-[(2S,3R)-3-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-yl]Jamino]-2-metyl-
azetidin-1-yl]prop-2-en-1-on, chét dong phén 1;
1-[(3S)-3-[[6-[2-[3-(triflometoxy)anilino]pyrimidin-5-yl]pyrazin-2-
ylJamino]pyrolidin-1-yl]prop-2-en-1-on;
1-[(3S)-3-[[6-[2-(3-cloanilino)pyrimidin-5-yl]pyrazin-2-ylJamino]pyrolidin-1-yl]prop-
2-en-1-on;
1-[3-[[6-[2-(3-clo-4-flo-anilino)pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-yl]prop-
2-en-1-on;

1-[(3S)-3-[[6-[2-[2-(triflometoxy)anilino]pyrimidin-5-yl]pyrazin-2-
yl]amino]pyrolidin-1-yl]prop-2-en-1-on;
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1-[3-[[6-[2-[3-(triflometoxy)anilino]pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[4-[[6-]2-[3-(diflometoxy)phenoxy]pyrimidin-5-yl]pyrazin-2-yl]Jamino]-1-
piperidyl]prop-2-en-1-on;
1-[(3S)-3-[[6-[2-[3-(diflometoxy)anilino]pyrimidin-5-yl]pyrazin-2-ylJamino]pyrolidin-
1-yl]prop-2-en-1-on;
1-[3-[[6-[2-[(6-metyl-2-pyridyl)amino]pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-
yl]prop-2-en-1-on;
1-[3-[[6-[2-(4-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]azetidin-1-yl]prop-2-en-
1-on;
1-[3-[[6-[2-(3-metoxyphenoxy)pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-yl]prop-
2-en-1-on;
1-[3-[[6-[2-[2-(triflometoxy)anilino]pyrimidin-5-yl]pyrazin-2-yl]Jamino]azetidin-1-
yl]prop-2-en-1-on;
1-[4-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-ylJamino]-1-piperidyl]prop-2-en-
1-on;
(E)-1-[4-[[6-[2-(3-clophenoxy)pyrimidin-5-yl]pyrazin-2-yl]Jamino]-1-piperidyl]-4-
(dimetylamino)but-2-en-1-on;
(E)-1-[4-[[6-]2-(3-cloanilino)pyrimidin-5-yl]pyrazin-2-yl]Jamino]-1-piperidyl]-4-
(dimetylamino)but-2-en-1-on; va
1-[4-[[5-[2-(3-cloanilino)pyrimidin-5-y1]-3-pyridyl]Jamino]-2-metyl-1-piperidyl]prop-
2-en-1-on,
hoac mudi duge dung cua no.
8. Hop chét theo diém 1, trong d6 hop chat nay la:

N

C) Q\/Q\O

9. Hop chit theo diém 1, trong d6 hop chét nay la:

hoac muoi dugc dung cua no.
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10. Hop chat theo diém 1, trong d6 hop chét nay 13;
Cl O_ N
] H
No /N N
- ]/ \C\N O
N \i
AN

11. Hop chét theo diém 1, trong d6 hop chét nay la:

C@%Tw@w

12. Hop chét theo diém 1, trong d6 hop chét nay 1a:

Tt

b
hodac muoi dugc dung cua no.

13. Hop chét theo diém 1, trong d6 hop chét nay la:

F O,

b
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hodc mudi dugc dung cua no.

14. Duoc pham chira hop chit theo diém bt ky trong s céc diém tir 1 dén 13, hoic

mudi duoc dung cia no, va chat mang, chét pha loang hodc ta dugc dugc dung.
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