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EGEFR kiéu dai va hoat tinh rc ché chon loc cao dbi voi EGFR d6t bién, hoat tinh ¢ ché

cao doi véi EGFR dot bién, va hoat tinh trc ché cao ca v6i FLT3 va FLT3 dot bién, va do

vay, co thé dugc st dung mdt cach hi€u qua dé diéu tri bénh ung thu co dot bién EGFR
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Linh vwe k§ thuat dwgc dé cap
Sang ché dé cap dén hop chit N2,N4-diphenylpyrimidin-2,4-diamin, phuong
phap diéu ché chit nay va duogc phim ngin ngira hoic diéu tri ung thu chira chét nay

lam hoat chét.

Tinh trang k¥ thuit cia sang ché

Viéc mic bénh ung thu lién quan dén nhiéu yéu t6 méi trudng bao gdm céc
hoéa chét, phong xa, virut va thay d6i gen gy ung thu, gen tc ché khdi u, cc gen lién
két v6i co ché gy chét té bao theo chuong trinh va viée stra dbi ADN va cac yéu tb
twong tu. Gan day, co ché phan tir ctia bénh ung thu da duoc biét, va do do, c6 thé c6
céc giai phap chdng ung thu huéng dich, 1a liéu phap mdi, c6 tinh kha thi.

Céc chét diéu tri huéng dich thuong duge bao ché dé thé hién tac dung bing
cach hudng dich cac phan tir dich déc trung cua cac té bao ung thu. Céc phan t& dich
nay la cac gen lién quan dén con dudng truyén tin hiéu cta cic té€ bao ung thu, hinh
thanh mach, mang ludi té bao, chit didu hoa chu trinh té bao, co ché gay chét theo
chuong trinh va céc dang tuong tu. Chét diu tri huéng dich quan trong dugc st dung
trong cac li€u phap hién nay bao gdm chit trc ché con dudng truyén tin hiéu, bao gdm
chét (e ché tyrosin kinazava céac chét (rc ché sy hinh thanh mach va céc chét tuong tu.

Pa tim thiy rang protein tyrosin kinaza déng mot vai trd quan trong trong rat
nhiéu loai u 4c. Cu thé 13, da biét ring thu thé yéu td tang truong biéu mo (epidermal
growth factor receptor:EGFR), 1a thu thé tyrosin kinaza thudc ho ErbB, c6 hoat tinh
bat thuong trén nhidu khdi u té bao biéu m6 bao gdm té bao ung thu biéu mo khong
nhoé (non-small cell lung carcinoma:NSCLC), ung thu vi, u than kinh dém, ung thu té
bao vay dau va cd, ung thu truc két trang, ung thu biéu mé tuyén truc trang, ung thu
du va cb, ung thu da day va ung thu tuyén tién liét va viéc kich hoat EGFR-tyrosin

kinaza néu trén gay ra ting sinh t€ bao khong ngimg, xdm lan xung quanh md, di cén
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xa, va hinh thanh mach va tang mtrc d0 sdng sot té bao.

Cu thé 13, EGFR, 13 mot trong sb céac thu thé tyrosin kinaza thudc ho ErbB
(EGFR, HER-2, ErbB-3 va ErbB-4), 1a tyrosin kinaza xuyén mang c6 ving lién két
phdi tir ngoai bao va ving ni bao co ving tyrosin kinaza. Néu phbi tir lién két thu thé
tao thanh dang homodime hodc heterodime, thi tyrosin kinaza trong té bao duogc hoat
héa va tin hiéu dugc kich hoat bdi EGFR nhu hoat hoa phosphatidylinositol 3-kinaza
(PI3K)/AKT/mTOR, RAS/RAF/MAPK va con dudng truyén tin hiéu JAK/STAT (Nat
Rev Cancer 2007;7:169-81).

Dic biét, EGFR bidu hién qua mirc & it nhit mot nira ca ung thw phdi t€ bao
khong nhé (ung thu phdi té bao khong nhd:NSCLC), va do d6, nhiéu nghién ctu da
duoc thuc hién trong d6 EGFR 1a dich cuia liéu phap. Cac chét tc ché tyrosin kinaza
EGFR, tc ché hoat tinh ctia EGFR tyrosin kinaza, d& duoc phat trién va cac duoc chét
dai dién c6 thd k& dén Gefitinib (IRESSA™), erlotinib (TARCEVA™), lapatinib
(TYKERB™, TYVERB™).

Mit khéc, nam 2004, da dugc bao céo 1, viéc kich hoat EGFR c6 twong quan
dén dap tng v6i liéu phap st dung gefitinib & bénh ung thu té bao khong nho (ung thu
phdi té bao khong nhd: NSCLC) (Science [2004] Vol.304, 1497-500 va New England
Journal of Medicine [2004] Vol. 350, 2129-39).

Cu thé 13, da biét la dot bién EGFR hu hét dugc xép vao dot bién nhay cam
va dot bién khang, va viéc loai bo exon 19 va dot bién diém L.858R tai exon 21 1a cac
d6t bién nhay cam quan trong va chiém t6i 85 dén 90 phan trim dot bién nhay cam, va
dot bién loai bo exon 19 nhay cam hon TKI. Mat khéc, da biét rang dot bién diém
T790M tai exon 20 1a dot bién khang quan trong nhét va duogc thiy & it nhit 50 phan
tram bénh nhan khang méc phai (Clin Cancer Res 2006;12:6494-6501).

Céac dot bién soma dugc xac dinh & day bao gbm loai bé tai khung exon 19
hodc cai vao exon 20, cling nhu, dot bién diém tai mot géc axit nucleic don dugc cai
bién trong pham Vi protein dugc biéu hién (vi du, L858R, G719S, G719C, G719A,
L.861Q) (Fukuoka et al. JCO 2003; Kris et al JAMA 2003; va Shepherd et al NEJM
2004).

Mic du gefitinib/erlotinib c6 hiéu qua 1dm sang sém doi v6i cac bénh nhan
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NSCLC c6 dot bién EGFR, nhung cui cing thi bénh ung thu vén phat trién ¢ hau hét
bénh nhéan khi cac bénh nhin nay da duoc sir dung liéu phéap chi dinh cac dugc chét.
Trong céc nghién ciru sém trén cac bénh nhan bi tai phat, dot bién thu cap EGFR,
T790M duoc xéc dinh, cho thdy gefitinib va erlotinib 12 c4c chét e ché khong hiéu
quéa d6i v6i hoat tinh EGFR kinaza (Kobayashi et al NEJM 2005 va Pao et al PLOS
Medicine 2005). Trong cac nghién ciu tiép theo, da chiimg minh dugc rang dot bién
EGFR T790M dugc tim thdy & khoang 50 phin trim (24/48) céc u ldy mau tir bénh
nhan khang gefitinib hodc erlotinib mic phai (Kosaka et al CCR 2006; Balak et al
CCR 2006; va Engelman et al Science 2007). Viéc bién dbi gen thir cAp xay ra & mot
vi tri tuong tu véi vi tri cua gbc “canh clra” va alen khang thu cép di kém véiné & cac
bénh nhan duoc didu tri bang chit e ché kinaza (vi dy, T3151 trong ABL trong
CML khang imatinib).

Tir lau da bit ring EGFR_del19 hoic EGFR_L858R, la dot bién EGFR, la
nguyén nhan chinh cta bénh ung thu phdi té bao khong nho va bénh ung thu dau va
¢d, va IRESSA va TARCEVA, la cac dugc chat diéu tri cac bénh ung thu nay, dugc
phat trién va hién dang duoc st dung trong cac thir nghiém lam sang. Tuy nhién, khi
céc dugce chét nay dugc sir dung cho cac bénh nhén ung thu thi quan sat thdy c6 tinh
khéng méc phai do dot bién ther cAp EGFR gay ra dua trén chu tric cta dugc chét.
Ngoai ra, trén thuc té da thay rang didu nay 1a nguyén nhéan chinh gy khang thudc.
Néu thé hé dAu tién cia EGFR duoc st dung trung binh khoang 10 thang thi c6 dot
bién T790M nim & gbe canh cira cia EGFR kinaza, xuat hién nham ngan chan hiéu
qué didu tri cla cdc chét e ché EGFR thé hé thwr nhat. C6 nghia 1, cac dot bién kép
EGFR_del19 T790M hoic EGFR_L858R_T790M xuét hién dé ngan chin hiu qua
didu tri cua chét diéu tri thong thuong.

Dua trén thuc té nay, can thiét phai phat trién thé hé duoc chét tht hai va tht
ba c¢6 hi€u qua diéu tri siéu viét va co cAu tric méi.

Trong 5 ndm qua, cac dugc chit m&i thé hé tha ba thé hién hoat tinh dbi véi
dot bién kép EGFR T790M dang dugc phat trién va cac nghién cru 1am sang dang
tién tridn. AZD9291 dugc phat trién boi AstraZeneca, mot cong ty duoc phim da qubc

gia, la mot dugc phém hira hen nhét. Tuy nhién, dd dugc béo cdo la sau khoang 10
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thang thi ciing vAn xay ra khang AZD9291 lam mét hiéu qua ciia AZD9291. Cu thé 13,
da dugc bao cdo la tinh khéng 1a do dot bién bd ba c6 C797S (Thress et al, Nature
Medicine 2015).

Do d6, cin phit trién chit e ché thé hién kha nang wc ché EGFR cao hon c6
hoat tinh dac hiéu hodc dot bién khang dong thoi vin co tinh Gc ché twong dbi thap
dbi véi WT EGFR.

Do d6, trong khi ngan céc cdc gid sang ché phat trién dugc chét diéu tri ung
thy @c ché da do6t bién EGFR, cac tac gia séng ché thiy ring hop chét
N2,N4-diphenylpyrimidin-2,4-diamin theo sang ché c6 kha ning uc ché tuong ddi
thép EGFR kiéu dai va kha ning trc ché cao dot bién EGFR, va do d6 co thé c6 hiéu
qué dé ngin ngira hodc diéu tri ung thu. Dua trén cdc phat hién néu trén, sing ché

duoc hoan thanh.

Ban chit ky thuit ciia sing ché
Vén dé k§ thuat

Mot  muc dich cia  sang ché 1a dé xuit hop chét
N2,N4-diphenylpyrimidin-2,4-diamin, chét ddng phan quang hoc cla n6 hodc mudi
dugc dung cta no.

Mot muc dich khac cua sang ché 1a d& xuét phuong phép didu ché chua hop
chét N2,N4-diphenylpyrimidin-2,4-diamin.

Mot muc dich khac cua sang ché 1a d& xuét dugc phim dé ngan ngira va diéu
{rj bénh ung thu, chira hop chit N2,N4-diphenylpyrimidin-2,4-diamin, chat dong phan
quang hoc cia n6 hodc mubi duge dung ctia né lam hoat chét.

Mbt muc dich khéc ciia sang ché 1a d& xuét ché pham thuc phim chirc ning hd
trg stc khée dé ngin nglra hodc lam giam bénh ung thu, chia hop chat
N2,N4-diphenylpyrimidin-2,4-diamin, chét ddng phan quang hoc cua né hodc mudi

duoc dung cta n6 lam hoat chét.

Giai quyét van dé

Pé dat duoc cac muc dich néu trén, sang ché dé xuat hop chat c¢6 cong thire 1:
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trong do,

R' 14 CH; hodc NH,,

R? 13 hydro, halogen, metoxy hodc metyl khong duoc thé hodc duge thé bang
mot hodc nhidu nguyén tir halogen;

R’1a hydro, halogen hodc C;_¢alkyl mach théng hodc mach nhéanh;

R* 1a Cyalkyl mach thing hoic mach nhénh va

o

duoc thé chira mét hodc nhiéu di nguyén tir dugc chon tir nhém bao gbm N, O va S,

1a heteroxycloalkyl c6 tur 5 dén 7 nguyén tir khong dugce thé hoic

trong d6 heteroxycloalkyl dugc thé nay co6 thé dugc thé bing mot hoic nhidu nhém
thé duoc chon tr nhém bao gém Cisalkyl mach théng hodc mach nhanh,
hydroxyC,_salkyl mach théng hodc mach nhanh, axetyl, amin khong dugc thé hoac
duoc thé bang mot hoac nhidu C,jalkyl mach thing hodc mach nhénh, va piperidinyl
hodc piperazinyl khong dugc thé hodc dugc thé, va piperidinyl hodc piperazinyl duoc
thé nay co thé dugc thé béng mot hodc nhidu nhém thé duge chon tir nhém bao gém
Cisalkyl mach théng hodc mach nhanh, hydroxyC,salkyl mach théng hoac mach
nhénh, axetyl va Cy_salkoxycacbonyl mach théng hodc mach nhanh,

chét ddng phan quang hoc cua n6 hodc mudi duge dung ctia noé.

Ngoai ra, sang ché d& xuét phuong phap diéu ché hop chat c6 cong thic 1, bao
gbm buéc cho hop chét co cong thirc 2 phan tng v6i hop chét c6 cong thire 3 dé diéu
ché hop chét c6 cong thic 1, duge néu trong so d6 phan tng 1:

[So dd phan tmg 1]
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N N
| SNTON
2 3
1
trong d6, R, R%, R, R* va N nhu duoc xac dinh trong cong thirc 1
néu trén va
X 1a halogen.

Hon nita sang ché dé xuat dugc phdm dé ngin ngira va diéu tri bénh ung thu,
chira hop chit c6 cong thuc 1, chét dong phan quang hoc ctia n6 hoic mubi dugc dung
ctia n6 1am hoat chét.

Ngoai ra, sang ché d& xuét thuc phdm chirc ning hd tro strc khoe dé ngan ngira
ho#c lam gidm nhe bénh ung thu, chira hop chét c6 cong thirc 1, chét ddng phan quang
hoc ctia n6 hodc mubi dugc dung cta n6 lam hoat chét.

Ngoai ra, sang ché @& xuét phuong phép dé ngan ngira va diéu tri bénh ung thu,
bao gébm buéc sit dung cho bénh nhin cAn diéu tri duogc phém hodc ché phém thuc
phdm chirc ning hd trg strc khoe chtra hop chét c6 cong thirc 1 hodc mubi duge dung
cua nd lam hoat chét.

Ngoai ra, sang ché @& xuét viéc str dung duoc pham hoic ché phim thuc pham
chtre ning hd tro sttc khoe chua hop chét c6 cong thie 1 hodc mudi dugc dung clia né

dé ngan nglra hoic diéu tri bénh ung thu.

Higu qua cua sang ché
Hop chét N2,N4-diphenylpyrimidin-2,4-diamin theo sang ché thé hién hiéu
qué tic ché EGFR tuong dbi yéu dbi voi EGFR kiéu dai, kha ning rc ché EGFR dot

bién cao va kha ning tc ché cao dbi véi ca dot bién FLT3 va FLT3, va do do, cb thé
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duoc st dung hiéu qua dé diéu tri bénh ung thu c6 dot bién EGFR hodc bénh ung thu
¢6 dot bién FLT3 hoic dang dot bién cia no, va hop chét ny thé hién higu qua hiép

dong khi st dung két hop.

Mo ta vin tit cac hinh vé

Fig. 1 12 biéu dd thé hién ti 18 séng twong dbi ctia té bao khi sir dung brigatinib
két hop v6i cetuximab cho dong t& bao Ba/F3 Del19/T790M/C797S (tinh theo kiém
dinh t-test ctia phan mém sigmaPlot ("'P<0,001, P>0,01)).

Fig. 2 1a bidu dd thé hién ti 1& sdng twong dbi caa t& bao khi st dung hop chat
ctia vi du 10 két hop véi cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S (tinh
theo kiém dinh t-test ciia phdn mém sigmaPlot ("P<0,001, P>0,01)).

Fig. 3 12 biéu db thé hién ti 1& sdng twong ddi ciia té bao khi st dung hop chét
ciia vi du 11 két hop véi cetuximab cho dong t€ bao Ba/F3 Del19/T790M/C797S (tinh
theo kidm dinh t-test ciia phan mém sigmaPlot ("P<0,001; P>0,01)).

Fig. 4 12 biéu db thé hién ti 18 séng twong dbi cta té bao khi chi sir dung riéng
cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S (tinh theo kiém dinh t-test cia
phan mém sigmaPlot (*'P<0,001; "P>0,01)).

Fig. 5 thé hién mot hoat tinh 1a dau hiéu phu khi st dung brigatinib riéng biét
hoic két hop v6i cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S.

Fig. 6 thé hién mot hoat tinh 1a d4u hiéu phu khi st dung hop cht cua vi du 10
riéng biét hodc két hgp vé6i cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S.

Fig. 7 thé hién mét hoat tinh 12 d4u hiéu phu khi st dung hop chat cua vi dy 11
riéng biét hodc két hgp véi cetuximab cho dong & bao Ba/F3 Del19/T790M/C797S.

M ta chi tiet sang ché
Duéi ddy, sang ché s& dugc mo ta chi tiét.

Sang ché dé xuét hop chét c6 cong thue 1:



37259

(D

trong do,

R' 1 CH; hodc NH,,

R’ 12 hydro, halogen, metoxy hodc metyl khong dugc thé hodc duoc thé bing
mot hodc nhiéu nguyén ti halogen;

R’1a hydro, halogen hodc C,_alkyl mach théng hodc mach nhénh;

R*1a Cy.salkyl mach théng hodc mach nhanh va

Je

duoce thé chira mot hode nhidu di nguyén tir duge chon tir nhém bao gbm N, O va S,

]a heteroxycloalkyl ¢6 tur 5 dén 7 nguyén tir khong dugc thé hodc

trong dé heteroxycloalkyl dugc thé nay co thé duoc thé bing mot hoic nhiéu nhém
thé dugc chon tir nhéom bao gém Cisalkyl mach théng hodc mach nhénh,
hydroxyCi_jalkyl mach thdng hodc mach nhanh, axetyl, amin khong dugc thé hoic
duoc thé béng mot hodc nhiéu C,.zalkyl mach théng hodc mach nhanh, va piperidinyl
hodc piperazinyl khong dugc thé hodc duogc thé, va piperidinyl hodc piperazinyl dugc
thé nay co thé duoc thé béng mot hodc nhidu nhém thé duge chon tir nhém bao gém
Cisalkyl mach théng hodc mach nhéanh, hydroxyCi_alkyl mach théng hodc mach
nhanh, axetyl, va Cy_salkoxycacbonyl mach théng hodc mach nhénh,

chét ddng phan quang hoc clia né hodc mubi duge dung cta nd.

R' c6 thé 1a CHs.

R' c6 thé 1a NH,.

R? ¢o thé 1a hydro, F, Cl, Br, metoxy hodc metyl khong duogc thé hodc duoc
thé béng mot hodc nhiéu flo;

R ¢6 thé 13 hydro, F, Cl hodc C,.zalkyl mach thdng hodic mach nhanh va
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R* ¢6 thé 1a Cysalkyl mach théng hodc mach nhanh.
R% co thé 1a hydro, Cl, Br, metyl, CF3 hodc metoxy;
R? ¢6 thé 1 hydro hodc metyl va

R* ¢6 thé 12 metyl.

Joo

duge thé chira mot hodc nhiéu di nguyén tt dugc chon tir nhém bao gém N, Ovas,

1a heteroxycloalkyl c6 5 hodc 6 nguyén tit khdng dugc thé hoic

trong do heteroxycloalkyl dugc thé nay co6 thé dugc thé bang mot hoic nhiéu nhém
thé dugc chon tir nhom bao gdm metyl, etyl, hydroxymetyl, hydroxyetyl, axetyl, amin
khong dugc thé hodc dugc thé bang mot hoic nhidu metyl, va piperidinyl hodc
piperazinyl khong duoc thé hodc dugc thé, va piperidinyl hodc piperazinyl duoc thé
nay co thé dugc thé bing mdt hoic nhiéu nhém thé duoc chon tir nhém bao gdm

metyl, etyl, hydroxymetyl, hydroxyetyl, axetyl va tert-butoxycacbonyl.

Jo

nhidu di nguyén tir dugce chon tir nhém bao gém N va O, trong d6 heteroxycloalkyl

1 heteroxycloalkyl khong duoc thé hoic dugc thé chira mdt hoic

duoc thé nay co thé dugc thé ba"mg mot hodc nhiéu nhom thé duoc chon tir nhém bao
gdm metyl, hydroxyetyl, axetyl, -NH,, -N(CHj;),, va piperidinyl hodc piperazinyl
khong dugc thé hodc dugc thé, va piperidinyl hodc piperazinyl dugc thé nay co thé
duoc thé bﬁng mot hodc nhidu nhém thé dugc chon tir nhém bao gém metyl,

hydroxyetyl, axetyl va tert-butoxycacbonyl.

\\ \{Au 1 2 5
la , trong @6 A" 1a CH hodc N va A” la NH, O, CH-R

hodc N-R®, v6i didu kién 1a néu A' 1a CH, thi A? khong phai la CH-R’, trong d6 R’

JJ

doc 1ap 1a hydro, metyl, hydroxyetyl, axetyl, -NH,, -N(CHs),,

-10-
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(\N/
\u,‘/ N\) ,
, va R® c6 thé doc lap 1a hydro, metyl, hydroxyetyl, axetyl hodc
tert-butoxycacbonyl.

5

o

EK/N\/I
N/R6

: ~
L e X

hydroxyetyl, axetyl hogc tert-butoxycacbonyl.

, trong do R’ ¢c6 thé 1a hydro, metyl, hydroxyetyl, axetyl, -NHo,, -N(CH;),,
0]

P P J _Boc
NH N N N ﬁN
\/Q ,xQ aO ,zJQ A

NH NJ\ N>

, trong do R’ ddc 1ap 1a hydro, metyl, hydroxyetyl, axetyl, -NH, -N(CHs;),,

. va R® c6 thé doc lap 1a hydro, metyl,

R5

-

hodc

hoéc

-11-
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, trong d6 R’ doc lap la -NH(CH;) hodc

, trong d6 R® va RY doc 1ap 1a hydro va R® ¢6 thé 1a metyl.

Céc vi du hop chét c6 cong thirc 1 theo sang ché bao gdm céc hop chét sau:

<1>
N-(2-((5-clo-2-((2-metoxy—4-(piperidin—4-yl)phenyl)amino)pyrimidin-4-yl)amino)phe
nyl)metansulfonamit;

<2>
N-(2-((5-clo-2-((2-metoxy-5-metyl-4-(piperidin-4-yl)phenyl)amino)pyrimidin-4-yl)a
mino)phenyl)metansulfonamit;

<3>
N-(2-((5-bromo-2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)pyrimidin-4-yl)amino)
phenyl)metansulfonamit;

<4>
N-(2-((5-metoxy-2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)pyrimidin-4-yl)amino)
phenyl)metansulfonamit;

<5>
N-(2-((2-((2-metoxy-4-(piperazin-1-yl)phenyl)amino)-5-(triflometyl)pyrimidin-4-yl)a
mino)phenyl)metansulfonamit;

<6>
4-(4-((5-clo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin—2—yl)amino)-3-metoxyph
enyl)piperidin;

<7>
4-(4-((5-bromo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)-3-metox
yphenyl)piperidin;

<@>
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N-(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino))-5 -metylpyrimidin-4-ylamino)p
henyl)metansulfonamit;

<9>
N—(2-((2-((2-metoxy-4—(piperidin-4-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)m
etansulfonamit;

<10>
N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin-1-yl)piperidin-1 -yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit;

<l1>
N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<12>
N-(2-((5-clo-2-((2-metoxy-4-(1 -metylpiperidin-4-yl)phenyl)amino)pyrimidin-4-yl)ami
no)phenyl)metansulfonamit;

<13>
N-(2-((5-clo-2-((4-(1 -(2-hydroxyetyl)piperidin-4-yl)-2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<14>
N-(2-((5-clo-2-((4-(1'-(2-hydroxyetyl)-[ 1,4'-bipiperidin] -4-yl)-2-metoxyphenyl)amino
)pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<15>
N-(2-((2-((4-(1-axetylpiperidin-4-yl)-2-metoxyphenyl)amino)-5-clopyrimidin-4-yl)am
ino)phenyl)metansulfonamit;

<16>
N-(2-((2-((4-([1,4"-bipiperidin]-4-yl)-2-metoxyphenyl)amino)-5 -clopyrimidin-4-yl)am
ino)phenyl)metansulfonamit;

<17>
N-(2-((5-clo-2-((2-metoxy-4-(1"-metyl-[1,4'-bipiperidin] -4-yl)phenyl)amino)pyrimidin
-4-yl)amino)phenyl)metansulfonamit;

<18>
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N-(2-((2-((4-(1'-axetyl-[ 1,4'-bipiperidin]-4-yl)-2-metoxyphenyl)amino)-5 -clopyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<19>
N-(2-((2-((4-(4-(4-axetylpiperazin-1-yl)piperidin- 1-yl)-2-metoxyphenyl)amino)-5-clo
pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<20> tert-butyl
4-(1 -(4-((5-clo-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin—2-yl)amino)-3 -meto
xyphenyl)piperidin-4-yl)piperazin-1-cacboxylat;

<21>
N-(2-((5-clo-2-((2-metoxy-4-(4-(piperazin-1-yl)piperidin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<Q2>
N-(2-((5-clo-2-((4-(4-(4-(2-hydroxyetyl)piperazin-1-yl)piperidin- 1-yl)-2-metoxyphen
yl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<23>
N-(2-((5-clo-2-((2-metoxy-4-(piperazin-1 -yl)phenyl)amino)pyrimidin-4-yl)amino)phe
nyl)metansulfonamit;

<24>
N-(2-((2-((4-(4-(1-axetylpiperidin-4-yl)piperazin-1 -yl)-2-metoxyphenyl)amino)-5-clo
pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<25>
N-(2-((5-clo-2-((2-metoxy-4-(4-(1-metylpiperidin-4-yl)piperazin-1 -yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit;

<26> tert-butyl
4-(4-(4-((5-010-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin—Z-yl)amino)-3 -meto
xyphenyl)piperazin-1-yl)piperidin-1-cacboxylat;

27>
N-(2-((5-clo-2-((2-metoxy-4-(4-(piperidin-4-yl)piperazin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<28>
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N-(2-((5-clo-2-((2-metoxy-4-(4-metylpiperazin-1 -yl)phenyl)amino)pyrimidin-4-yl)am
ino)phenyl)metansulfonamit;

<29>
4-(4—((5-clo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)—3 -metoxyph
enyl)piperazin;

<30>
4-(4-((5—bromo-4—((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)-3 -metox
yphenyl)piperazin;

<31>
N-(2-((2-((2-metoxy-4-(piperazin-4-yl)phenyl)amino)-5 -(triflometyl)pyrimidin-4-yl)a
mino)phenyl)metansulfonamit;

<32>
N—(2-((5-010-2-((2-metoxy-4-morpholinophenyl)amino)pyrimidin-4-yl)amino)phenyl)
metansulfonamit;

<33>
N-(2-((5-clo-2-((4-(4-((3R,58)-3,5-dimetylpiperazin-1-yl)piperidin-1 -yl)-2-metoxyphe
nyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<34>
N-(2-(.(5-clo-2-((2-met0xy-4-(4-morpholinopiperidin- 1-yl)phenyl)amino)pyrimidin-4-
yl)amino)phenyl)metansulfonamit;

<35>
N-(2-((5-clo-2-((2-metoxy-4-(4-(pyrolidin-1-yl)piperidin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<36>
(N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)sulfamoyl)cacbamat;

<37>
(N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin-1 -yl)piperidin-1-yl)phenyl)amino)
pyrimidin-4-yl)amino)phenyl)sulfamoyl)cacbamat;

<38>
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N-(2-((2-((4-(4-aminopiperidin-1-yl)-2-metoxyphenyl)amino)-5 -clopyrimidin-4-yl)am
ino)phenyl)metansulfonamit;

<39>
N-(1 -(4-((5-c10-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin—2-yl)amino)-3 -met
oxyphenyl)piperidin-4-yl)axetamit;

<40>
N-(2-((5-clo-2-((2—metoxy-4-(4-(metylamino)piperidin-1-yl)phenyl)amino)pyrimidin-
4-yl)amino)phenyl)metansulfonamit;

<41>
N-(2-((5-clo-2-((4-(4-((2-hydroxyetyl)amino)piperidin-1 -yl)-2-metoxyphenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit;

<42>
N-(2-((5-clo-2-((2-metoxy-4-(4-((2-metoxyetyl)amino)piperidin-1 -yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit va

<43>
N-(2-((5-clo-2-((4-(4-((2-(dimetylamino)etyl)amino)piperidin-1 -yl)-2-metoxyphenyl)a
mino)pyrimidin-4-yl)amino)phenyl)metansulfonamit.

Hop chét c6 cong thirc 1 theo sdng ché c6 thé duge sir dung & dang mudi dugc
dung, va mubi cOng axit dugc tao thanh tir mubi tu do duoc dung hitu dung dé lam
mudi. Mubi cOng axit thu dugce tir cac axit vo co, nhu axit hydrocloric, axit nitric, axit
phosphoric, axit sulfuric, axit hydrobromic, axit hydroiodic, axit nitro, axit phosphoric
va cac chét tuong tu, cac axit hiru co khong doc nhu mono- va dicacboxylat béo,
alkanoat duoc thé phenyl, hydroxy alkanoat va alkandioat, cdc axit thom, cdc axit
sulfonic béo va thom va cac chat twong tu, cc axit hitu co nhu axetat, axit benzoic,
axit xitric, axit lactic, axit maleic, axit gluconic, axit metansulfonic, axit
4-toluensulfonic, axit tartaric, axit fumaric va cac chét tuong tu. Céac dang mudi khong
doc dugce dung bao gém sulfat, pyrosulfat, bisulfat, sulfit, bisulfit, nitrat, phosphat,
monohydro phosphat, dihydro phosphat, metaphosphat, pyrophosphat clorua, bromide,
iodua, florua, axetat, propionat, decanoat, caprylat, acrylat, format, isobutyrat, caprat,

heptanoat, propiolat, oxalat, malonat, sucxinat, suberat, sebacat, fumarat, maleat,
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butyn-1,4-dioat, hexan-1,6-dioat, benzoat, clobenzoat, metylbenzoat, dinitrobenzoat,
hydroxybenzoat, metoxybenzoat, phthalat, terephthalat, benzen sulfonat, toluen
sulfonat, clobenzen sulfonat, xylen sulfonat, phenylaxetat, phenylpropionat,
phenylbutyrat, xitrat, lactat, B-hydroxybutyrat, glycolat, malat, tartrat, metan sulfonat,
propan sulfonat, naphthalen-1-sulfonat, naphthalen-2-sulfonat, mandelat va cac chat
tuong tu.

Mubi cong axit theo sang ché ¢ thé dugc didu ché bang mot phuong phép
théngthudng,vé,vidu,céthéduoc(ﬁéuchébéngcédlhbatmnhqpchétcécéngthﬁc
1 trong dung moi htu co, nhu metanol, etanol, axeton, metylen clorua, axetonitril va
cac chéttuong U;,bé sung axit hitu co hodc axit vo co, loc két tha thu duge va lam
khd hodc c6 thé duge didu ché bang cach chung cit dung moi va axit thira trong ap
suat giam, sau d6 lam kho, va két tinh trong dung moi hitu co.

Ngoai ra, mudi kim loai dugc dung c6 thé duoc didu ché bing cach st dung
bazo. Thu dugc mudi cua kim loai kiém hoic kim loai kiém thé, vi du, béng cach hoa
tan hop chét trong dung dich hydroxit ctia kim loai kiém hogc kim loai kiém thd voi
1uqng(hLloc1nu6icﬁa}mq)chétkhéngtan,lmnlun/hoichétloc,vélénlkhé.T%ong
truong hgp nay, mudi natri, kali hoic canxi la dugc dung thich hop dé didu ché mubi
kim loai. Ngoai ra, mudi twong tmg thu dugc bang cach cho mubi ctia kim loai kiém
hodc kim loai kiém thd phén tng vé1 mot mubi bac thich hop (vi dy, bac nitrat).

Hon nita, sang ché dé cip dén tht ca céc hop chét c6 cong thirc 1 va mudi duoc
dung cua nd, cling nhu, solvat, chét dong phan quang hoc, hydrat va céc chét tuong tu
c6 thé dugc didu ché tir hop chét do.

Ngoai ra, sang ché d& xuét phuong phép diu ché hop chit c6 cong thic 1, bao
gbm budc reacting hop chit c6 cong thirc 2 va hop chit c6 cong thic 3 dé didu ché
hop chét ¢6 cong thirc 1, duge néu trong so d6 phan tng 1:

[So dd phan tng 1]
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1 H
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1
trong do, RLRELRPvaR' va 14 nhu xac dinh & cong thirc 1 theo
diém 1 va
X la halogen.

Duéi day, phuong phap diéu ché thé hién trong So dd phan tmg 1 néu trén s&
dugc md ta chi tiét.

Trong phuong phap didu ché hop chit theo sang ché thé hién trong So d6 phan
g 1 néu trén, Bude 1 1a budc cho hop chét ¢6 cong thirc 2 phan tmg véi hop chét co
cong thirc 3 dé didu ché hop chat c6 cong thirc 1. Didc biét 13, day 1a budc cho halogen
ctia hop chét c6 cong thic 2 phan Ung v6i amin béc 1 clia hop chét ¢6 cong thirc 3 dé
tao thanh hop chét c6 cong thic 1.

Phén Gng trong So dd phan tmg 1 néu trén khong 1am han ché cu thé néu diéu
kién ctia phan tmg la didu kién ma lién két amin c6 thé duge tao thanh bang cach lién
két halogen véi mot amin.

Sang ché st dung diéu kién axit va axit dugc st dung theo sang ché 13, nhung
khong chi gidi han 0, axit hydrocloric.

Ngoai ra, nhu trong phuwong phip & So d6 phan tng 2 duéi day, sulfonamit c6
thé duoc dua vao trude khi thue hién phan Gng lién két cua halogen v6i amin trong So
@ phan tng 1 hogc sulfonamit c6 thé dugc dua vao sau khi thyc hién phan tng lién
két ctia halogen véi amin khong c6 sulfonamit.

Céc dung mdi thich hop trong So d6 phan ung 1 néu trén bao gbm, nhung

khong bi gidi han cu thé boi cac rugu cd né)ng do thép bao gém isopropanol, metanol,
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etanol, propanol, va butanol; tetrahydrofuran (THF); dioxan; cac dung moi éte bao
gdm etyl éte, 1,2-dimetoxyetan va céc chit twong tw; dimetylformamit (DMF),
dimetyl sulfoxit (DMSO), metylen clorua, dicloetan, nudc, axetonitril, benzen
sulfonat, toluen sulfonat, clobenzen sulfonat, xylen sulfonat, etyl axetat, phenylaxetat,
phenylpropionat, phenylbutyrat, xitrat, lactat, hydroxybutyrat, glycolat, malat, tartrat,
metan sulfonat, propan sulfonat, naphthalen-1-sulfonat, naphthalen-2-sulfonat,
mandelat, axetonitril va cac chét twong tw, dugce st dung riéng bi€t hodc két hop véi
nhau. Dung mdi rugu ndng d6 thdp dugc sir dung theo sang ché, nhung khong chi giéi
han & do.

Ngoai ra, hgp chét co cong thic 1 theo séng ché, trong @6 R! 1a NH,, c6 thé
duoc diéu ché bang phuong phap didu ché bao gdm:

budc phan tng cua hop chét c6 cong thirc 4 véi hop chét c6 cong thirc 3 dé
didu ché hop chét c6 cong thirc 5 (Bude 1);

bude khtr hop chét c6 cong thirc 5 thu duge trong Bude 1 néu trén bang phan
ting khtr dé diéu ché hop chat c6 cong thirc 6 (Bude 2);

budc phan tng cta hop chét c6 cong thic 6 thu dugce trong Budc 2 néu trén
v6i hop chét ¢ cong thirc 7 dé didu ché hop chét c6 cong thic 8 (Bude 3) va

budc phan ung cua hop chét c6 cong thirc 8 thu dugc trong Budce 3 néu trén aé

diéu ché hop chét c6 cong thirc 1 (Bude 4), duge néu trong so dd phan tng 2:

\
A 2
[So dd phan tng 2]
ON. R HotCy Hot.Cy
N S NO; R !
N — 'F{
2 \ 7 =
R o HN RN AL Budc 2
I Buéc 1 ¥ =
o _, : _/ N \
N % R R*-{ H-NH O
N R¢
4 3 5
y 0 PG "
.C s PG “N\ n Han 'N‘\/ =
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s . oy H e ~
Ny R 7 7 W R HNT T herc
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J

PG 134 nhém bao vé amin dugc chon tir nhém bao gbm t-butyloxycacbonyl

trong do, Rz, R, R4, va nhu dugce xac dinh trong cdng thirc 1 néu
trén;

X la halogen va

(Boc), carbobenzyloxy (Cbz), 9-flonylmetyloxycacbonyl (Fmoc), axetyl (Ac), benzoyl
(Bz), benzyl (Bn), p-metoxybenzyl (PMB), 3,4-dimetoxybenzyl (DMPM),
p-metoxyphenyl ~ (PMP),  tosyl  (Ts), 2,2 2-tricloetoxycacbonyl  (Troc),
2-trimetylsilyletoxycacbonyl (Teoc) va aryloxycacbonyl (Alloc).

Duéi day, phuong phép didu ché duoc thé hién bing so dd phan tng 2 néu
trén s& duoc mo ta chi tiét.

Trong phuong phép diéu ché dugc thé hién bing so dd phan tmg 2 néu trén
theo sang ché, Buéc 1 néu trén 1a budc phan tng cua hop chét c6 cong thirc 4 va hop
chét c6 cong thire 3 dé didu ché hop chat co cong thire 5. Cu thé 14, day Ia budce phan
rng cda halogen cua hop chét c6 cong thirc 4 va amin bac mot cuia hop chét c6 cong
thie 3 dé tao thanh hop chét c6 cong thire 5.

Phan tng trong Bude 1 néu trén khong bi han ché dic biét néu néu diéu kién
cia phan Ung la diéu kién ma lién két amin c6 thé duoc tao thanh béng cach lién két
halogen v&i amin.

Sang ché sir dung diéu kién axit, va axit dugc st dung theo sang ché 13, nhung
khong chi giGi han &, axit hydrocloric.

Céc dung moi st dung trong Budc 1 néu trén bao gdm, nhung khong bi gi6i
han cu thé b&i céc ruou cod néng do thép bao gém isopropanol, metanol, etanol,
propanol va butanol; tetrahydrofuran (THF); dioxan; cdc dung moi éte bao gbm etyl
éte, 1,2-dimetoxyetan va cac chét tvong tu; dimetylformamit (DMF), dimetyl sulfoxit
(DMSO), metylen clorua, dicloetan, nuéc, axetonitril, benzen sulfonat, toluen sulfonat,
clobenzen sulfonat, xylen sulfonat, etyl axetat, phenylaxetat, phenylpropionat,
phenylbutyrat, xitrat, lactat, hydroxybutyrat, glycolat, malat, tartrat, metan sulfonat,

propan sulfonat, naphthalen-1-sulfonat, naphthalen-2-sulfonat, mandelat, axetonitril
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va céc chét twong tu, dugc st dung riéng biét hodc két hgp v6i nhau. Dung moi rugu
ndng do6 thap dugc str dung theo sang ché, nhung khong chi gigi han & do.

Theo phuong phap didu ché duoc thé hién biang so dd phan tmg 2 néu trén
theo sang ché, Buéc 2 néu trén 1 budce khir hop chét co cong thic 5 thu duge trong
Budc 1 néu trén bing phan tmg khir dé didu ché hop chét c6 cong thirc 6. Cu thé 1a,
day 1a bude khtr nitro ctia hop chét c6 cong thirc 5 thanh amin béc mot bang phéan tng
khtr dé tao thanh hop chét c6 cong thirc 6.

Phan g khtr c6 thé duoc thue hién bang phuong phép chung da biét.

Trong phuong phap didu ché duoc thé hién bang so dd phan tng 2 néu trén
theo sang ché, Budc 3 néu trén 1a bude phan ung cta hop chét c6 cong thirc 6 thu
duoc trong Budce 2 néu trén voi hop chit c6 cong thirc 7 dé didu ché hop chét c6 cong
thirc 8. Cu thé 13, ddy 1 buéc phan ¢mg clia amin bic mdt ciia hop chét c6 cong thirc 6
v6i clo cta tert-butyl closulfonylcacbamat c6 cong thic 7 dé tao thanh hop chét c6
cong thic 8 trong d6 nhém sulfonyl dugce dua vao.

Trong truong hop nay, hop chét c6 cong thirc 7 néu trén c6 thé dugc st dung
bing cach mua san phim thuong mai ban trén thi truong hodc bing cach diéu ché
bang phuong phéap chung da biét.

Theo sang ché, chit nay duogc didu ché bang cach st dung closulfonyl
isoxyanat va t-butanol, nhung khong chi giéi han ¢ do.

Cac dung moi dugce st dung trong Budc 3 néu trén bao gdm, nhung khong bi
gidi han cu thé bdi cac rugu c6 ndng do thip bao gbm isopropanol, metanol, etanol,
propanol va butanol; tetrahydrofuran (THF); dioxan; cdc dung moi éte bao gbm etyl
éte, 1,2-dimetoxyetan va cac chét twong tu; dimetylformamit (DMF), dimetyl sulfoxit
(DMSO), metylen clorua, dicloetan, nudc, axetonitril, benzen sulfonat, toluen sulfonat,
clobenzen sulfonat, xylen sulfonat, etyl axetat, phenylaxetat, phenylpropionat,
phenylbutyrat, xitrat, lactat, hydroxybutyrat, glycolat, malat, tartrat, metan sulfonat,
propan sulfonat, naphthalen-1-sulfonat, naphthalen-2-sulfonat, mandelat, axetonitril
va céc chét trong tu, duge st dung riéng biét hodc két hop v6i nhau.

Trong phuong phap didu ché duoc thé hién bing so d6 phin mg 2 néu trén

theo sang ché, Budc 4 néu trén 1a bude phan tng cia hop chit c6 cong thirc 8 thu
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duoc trong Budc 3 néu trén dé didu ché hop chét c6 cong thirc 1. Cu thé 13, day 1a
buéc giai bao v& nhoém bao vé amin lién két voi amin ctia sulfonyl trong hop chét c6
cong thue 8 dé thu dugc hop chét ¢6 cong thirc 1.

Phén Ging giai bao vé c6 thé duoc thuc hién bing cach sir dyng dicu kién phan
Ung giai bao v¢ thong thuong.

Sang ché st dung diéu kién axit va axit duoc st dung la axit hydrocloric,
sulfuric axit, axit metansulfonic, axit triflo axetic va cac chét tuong tu.

Ngoai ra, cac dung moi dugc st dung trong phén ng néu trén bao gbm dung
mdi tetrahydrofuran, dioxan, diclometan, dung mdi éte nhu 1,2-dimetoxyetan va cac
chit twong tu; dung moi hydrocarbon thom nhu benzen, toluen, xylen va cac chét
twong tw; cdc dung moi ruou nhu metanol, etanol va cac chét tuong tu;
dimetylformamit (DMF), dimetyl sulfoxit, axetonitril, nudc va céc chét tueong tu, dugce
str dung riéng biét hodc két hop véi nhau.

Hon nita sang ché dé xuét duoc phim dé ngan ngira va diéu tri bénh ung thu,
chira hop chit c6 cong thic 1, chét déng phan quang hoc ciia n hodc mudi duge dung
ctia n6 lam hoat chét.

Trong truong hgp nay, bénh ung thu 1a mot hodc nhiéu bénh dugc chon tir
nhém bao gém u gia nhiy phiic mac, ung thu duong mat ving trong gan, u nguyén
bao gan, ung thu gan, ung thu tuyén giap, ung thu dai truc trang, ung thu tinh hoan,
hoi chimg réi loan sinh tiy, u nguyén bao than kinh dém, ung thu miéng, ung thu moi,
u sui dang ndm, bénh bach cau tuy bao cép tinh, ung thu biéu mo té bao day, ung thu
biéu md budng trimg, u tinh budng trimg, ung thu va & nam gidi, ung thu néo, u tuyén
yén, da u tiiy xuong, ung thu tii mat, ung thu dudng mét, ung thu truc két trang, bénh
bach cau tiiy bao man tinh, bénh bach cu lympho bao man tinh, u nguyén bao vong
mac, u melanin trang mach, ung thu bong vater, ung thu bang quang, ung thu phiic
mac, ung thu tuyén can gidp, ung thu tuyén thuong than, ung thu mii va khoang canh
mii, ung thu phdi té bao khong nhd, ung thu ludi, u ndo té bao hinh sao, ung thu phdi
té bao nho, ung thu nfo & tré¢ em, u lympho ¢ tré em, bénh bach cu & tré em, ung thu
rudt non, u mang ndo, ung thu thuc quan, u than kinh dém, ung thu bé than, ung thu

than, ung thu tim, ung thu ta trang, ung thu mo mém 4c tinh, ung thu xwong 4c tinh, u
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lympho &c tinh, u trung biéu mé ac tinh, ung thu té bao hic td, ung thu mét, ung thu
4m ho, ung thu niéu quan, ung thu niéu dao, ung thu khong rd nguyén phat, u lympho
niém mac da day, ung thu da day, hach ung thu da day, u m6 dém duong ti€u hoa,
khbi u Wilms, ung thu v, ung thu mé lién két, ung thu duong vat, ung thu vom hong,
ung thu nguyén bao nudi thai ky, ung thu c¢b tir cung, ung thu ndi mac tir cung, ung
thu mé lién két tir cung, ung thu tuyén tién liét, ung thu xuong di can, ung thu ndo di
can, ung thu trung that, ung thu truc trang, khdi u carcinoid truc trang, ung thu 4m dao,
ung thu cot sdng, u than kinh tién dinh, ung thu tuyén tuy, ung thu tuyén nuéce bot,
Ung thu mo lién két Kaposi, Bénh Paget, ung thu amidan, ung thu té bao vay, ung thu
bidu mo tuyén & phdi, ung thu phéi, ung thu phdi té bao vay, ung thu da, ung thu hau
mén, ung thu co véan, ung thu thanh quéan, ung thu mang phdi, bénh méu é4c tinh, va
ung thu tuyén irc, va ung thu nay cd thé 1a ung thu c6 dot bién dugc biéu hién & mot
hoac nhiéu dot bién duoc chon tir nhém bao gém cac gen EGFR, ALK, FAK, FLT3,
JAK3, KIT va PLK4.

Trong truong hop nay, dot bién EGFR ¢6 thé 1a mot hodc nhidu dot bién dugc
chon tr nhém bao gém EGFR dell9, EGFR dell9/T790M, EGFR
del19/T790M/C797S, EGFR 1858R, EGFR L858R/T790MS va EGFR
L858R/T790M/C797S.

Trong truong hop nay, dot bién FLT3 co6 thé 1a mot hodc nhiéu dot bién
dugc chon tr nhém bao gdbm FLT3(D835H), FLT3(D835V), FLT3(D835Y),
FLT3(ITD), FLT3(ITD,D835V), FLT3(ITD,F691L), FLT3(K663Q), FLT3(N841I) va
FLT3(R834Q).

Duoc phdm dé ngin nglra va didu tri bénh ung thu, chita hgp chét c6 cong
thirc 1, chit ddng phan quang hoc ctia n6 hodc mudi duge dung ciia n6 lam hoat chét
c¢6 thé duoc st dung lam chit didu tri riéng biét hodc st dung két hop véi céac chét
chéng ung thu khéc.

Dugc phim dé ngin ngra va didu tri bénh ung thu, chira hop chét c6 cong
thire 1, chét déng phén quang hoc cia no, hodc mubi duoc dung clia n6 lam hoat chét
c6 thé tang cudng hiéu qua chéng ung thu bang cach str dung két hop véi mot chéng

ung thu.
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Hop chit c6 cong thirc 1 theo sang ché thé hién hoat tinh trc ché EGFR yéu dbi
v6i EGER kiéu dai va hoat tinh rc ché chon loc cao dbi voi EGFR dot biénva cu thé 13,
hoat tinh wc ché cao dbi véi EGFR dell9/T790M/C797S hodc EGFR
L.858R/T790M/C797S, 1a dot bién bd ba (xem Vi du thyc hién 1 va bang 4).

Hop chét c6 cong thie 1 theo sang ché thé hién hoat tinh e ché cao dé6i véi
EGFR d6t bién trong dong té bao Ba/F3 va cu thé 13, hoat tinh @c ché cao dbi véi
EGFR del19, [a dot bién don (xem Vi du thuc hién 2 va bang 5).

Hop chét c6 cong thic 1 theo sang ché thé hién kha nang wrc ché chon loc siéu
viét dbi v6i kinaza gén lién véi ung thu, cu thé 1a, FLT 3 kinaza, 1a kinaza gin lién véi
bénh méu 4c tinh va c6 hoat tinh Gc ché cao ddi v&i FLT3 kiéu dai cling nhu
FLT3(D835H), FLT3(D835V), FLT3(D835Y), FLT3(ITD), FLT3(ITD,D835V),
FLT3(ITD,F691L), FLT3(K663Q), FLT3(N841I), FLT3(R834Q), la cac dang dot
bién (xem Vi du thuc hién 3 va bang 6).

C6 thé thiy rang hop chét c6 cong thirc 1 theo sang ché thé hién kha ning lam
cho ti 18 séng sot t& bao & dong té bao Ba/F3 Del19/T790M/C797S ¢ dot bién bd ba
EGFR khi sir dung riéng biét thip hon so véi dugc chat thong thudng, va thé hign kha
nang giam ti 1& sbng té bao dang ké khi str dung két hop v6i duge chét thong thuong
hon 1a khi st dung riéng, va do vay, thé hién kha ning giy chét té bao ung thu theo
chuong trinh siéu viét & dong té bao c6 dot bién bd ba EGFR ngay ca khi dugc st
dung riéng, cling nhu c6 hiéu qua chbng ung thu ting dang ké khi str dung két hop véi
mot dugc chét thong thuong. Cu thé, ¢6 thé thay 12 hop chét c6 cong thirc 1 theo sang
ché thé hién kha ning lam giam ti 1& séng t& bao it nhat 1a 20% so véi brigatinib, la
mot duge chét théng thuong khi sir dung két hop v6i mot dugc chét thong thuong, va
do vay, c6 hiéu qua chéng ung thu siéu viét hon so véi brigatinib (xem Vi du thuc
hién 4 va céc Fig. tir | dén 4).

C6 thé thiy rang hop chét c6 cong thirc 1 theo sang ché ¢6 hoat tinh phu thudc
vao néng dd trong pERK, pAKT, pS6, 1a tin hiéu phu cua EGFR, tham chi khi dugc
st dung mot minh, va cling c6 hoat tinh si€u viét khi st dung két hop véi mot duge
chét théng thudong khac. Cu thé, co thé thdy 1a hop chét c6 cong thirc 1 theo sang ché

thé hién hoat tinh vuot trdi hon khi st dung brigatinib, 1a mot duoc chat thong thuong
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khi st dung két hop véi mot duge chét thong thuong, va do vay, thé hién hiéu qua
chéng ung thu vuot trdi hon brigatinib (xem Vi dy thyc hién 4 va cac Fig. tu 5 dén 7).

Do d6, hop chit c6 cong thirc 1 theo séng ché thé hién hoat tinh trc ché cao ddi
vGi dot bién EGFR, va do vy, c6 thé duogc st dung mot cach hiéu qua dé diéu tri bénh
ung thu c6 dot bién EGFR, nhu EGFR dell9, EGFR dell9/T790M, EGFR
del19/T790M/C797S, EGFR  1858R, EGFR  L858R/T790MS, EGFR
L.858R/T790M/C797S va cac dang tuong tu. Cu thé 13, hop chit ¢6 cong thic 1 theo
sang ché thé hién hoat tinh wc ché siéu viét dang ké d6i véi EGFR
del19/T790M/C797S hodc EGFR L858R/T790M/C797S, 1a dot bién bd ba, va do vy,
co thé dugc st dung mot cach hiu qua dé diéu tri bénh ung thu c6 EGFR
del19/T790M/C797S hodc EGFR L858R/T790M/C797S.

Ngoai ra, hop chét c6 cong thirc 1 theo sang ché thé hién hoat tinh trc ché cao
d6i véi FLT 3 va dot bién cua né, nhu FLT3(D835H), FLT3(D835V), FLT3(D835Y),
FLT3(ITD), FLT3(ITD,D835V), FLT3(ITD, F691L), FLT3(K663Q), FLT3(N841I)
hodc FLT3(R834Q), va do viy, ¢o thé duogc st dung mot cach hiéu qua dé didu tri
bénh ung thu di kém v&i hoat tinh ctia FLT 3 hodc mot dang dot bién cta FLT 3, cu
thé 12 bénh mau éc tinh.

Ngoai ra, hop chét c6 cong thirc 1 theo sang ché co tac dung hiép dong khi sir
dung két hop véi mot duge chét thong thuong, va do vay, co thé c6 hiéu qua khi su
dung két hop véi mot duge chét thong thuong.

Hop chit c6 cong thic 1 hodc mudi duge dung ctia né ¢6 thé dua vao cic dang
ché phdm ding qua duong miéng va ngoai dudng ti€u hoéa khac nhau khi sir dung 1am
sang. Hop chét nay co6 thé duoc didu ché bang cach st dung cac chét pha loang hoic ta
duoc, nhu chit don, chit nhdi, chét lién két, chat lam 4m, chét gdy 14, chét hoat dong
bé mit va cac chét tuong tu, thuong duge sit dung trong bao ché. Cac ché pham rin daé
stt dung qua duong miéng bao gém vién nén, vién tron, dang bot, dang hat, vién nang
va cac dang bao ché twong tu. Cac ché phdm ran nay duoc bao ché bang cach tron it
nhAt mot hodc nhiéu ta duoc, vi du, tinh bot, canxi cacbonat, sucroza hodc lactoza,
gelatin va chét tuwong ty véi mot hodc nhiéu hop chit. Hon nita, ngoai céc td duge don

gian, chit 1am tron nhu magié stearat, bot talc va cac chét twong tu cling dugc sir dung.
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Céc ché phidm dang 16ng dé stir dung qua duong miéng bao gdm céc hon dich, dung
dich dé udng, dang nhil tuong, si rd va cac dang tuong tw. Ngoai cac chét pha lodng
don gian, nhu nuée va parafin 1ong, 1a loai thuong duge sir dung, ciing co thé c6 cac
loai ta dugc khéc, vi du chét 1am 4m, chit 1am ngot, chét tao huong, chét bao quan va
cac chét tuong tu. Céc ché phim @& sir dung ngoai dudng tiéu hoa bao gbm dung dich
nude tiét tring, dung moi khong c6 nudc, hén dich, nhil twong. Propylen glycol,
polyetylen glycol, dau thuc vat nhu dau 6 liu, este co thé tiém dugc nhu etyl oleat va
chét twong tu c6 thé dugc st dung lam dung moi khong c6 nude, dung moi hdn dich.

Duoc phdm chitta hop chét ¢6 cong thirc 1 hodc mudi duoc dung cia né 1am
hoat chét c6 thé duoc st dung ngoai dudng ti€u hoa, va vi¢e st dung ngoai duong tiéu
hoéa la phuong phép tiém truyén gdm tiém duéi da, tiém tinh mach, tiém bap hoic
tiém trong 16ng nguc.

Trong trudng hop nay, d8 bao ché cac ché phim dé sir dung ngoai dudng tiéu
hoa, hop chét c6 cong thirc 1 hodc mudi duoc dung ciia n6 duoc trdn voi chét lam 6n
dinh hodc dém trong nudc dé diéu ché dung dich hodc hdn dich va co thé duoc bao
ché & dang 6ng thudc tiém hodc dang lo chira don vi lidu. Ché phém c6 thé dugc tiét
trung va/hodc chura cac chét bao quan, chét 1am 6n dinh, chat lam w6t hodc chét lam
tang tbc d6 nhil hoa, ta duoc va/hodc chét dém dé didu chinh 4p suét thAm thau va cac
chét twong tu, va céc chit c6 tac dung diéu tri khac, va co thé duoc bao ché theo
phuong phap thong thuong gbm tron, tao hat hodc phuong phép bao phim.

Céc ché pham dé st dung qua duong miéng bao gbm, vi dy, vién nén, vién
tron, vi€én nang c(rng/mém, dung dich, hoén dich, nhil twong, si rd, dang hat, cdn ngot,
vién ngdm va cac dang tuong tu. Ngoai hoat chét, cac ché phdm con chta chét pha
loging (vi du, lactoza, dextroza, sucroza, mannitol, sorbitol, xenluloza, va/hodc glyxin)
va chit ting chay (vi dy, silica, bot talc, axit stearic va mudi magié hodc mubi canxi
cua no, va/hodc polyetylen glycol). Vién nén co thé chtra chét lién két nhu magié
alumin silicat, hd tinh bot, gelatin, metylxenluloza, natri cacboxymetylxenluloza,
va/hodc polyvinylpyrolidin va chét twong tu va co thé chira, chit gy rd nhu tinh bot,
thach aga, axit alginic hodc mudi natri ctia n6 va chét tuong tu hodc cac hdn hop tao

sui va/hodc chét hép thuy, cac chit tao mau, céac chét tao huong vi, va chét tao ngot.
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Ngoai ra, sang ché d& xuét thuc phdm chirc nang hd trg sitc khoe dé ngin nglra
ho#c 1am gidm nhe bénh ung thu, chira hop chét co cong thire 1, chét ddng phan quang
hoc ciia nd, hodc mudi dugce dung ctia n6 lam hoat chét.

Bénh ung thu 1a mot hodc nhiéu bénh dugce chon tr nhom bao gém u gia nhéy
phtic mac, ung thu dudng mat ving trong gan, u nguyén bao gan, ung thu gan, ung thu
tuyén giap, ung thu dai tryc trang, ung thu tinh hoan, hoi ching r6i loan sinh tiy, u
nguyén bao than kinh dém, ung thu miéng, ung thu mdi, u sui dang nim, bénh bach
cAu tiry bao cip tinh, ung thu bidu mo té bao day, ung thu biéu mo budng tring, u tinh
budng trimg, ung thu vi & nam giéi, ung thu néo, u tuyén yén, da u tiy xuong, ung
thu tui mat, ung thu duong mat, ung thu truc két trang, bénh bach cdu tiy bao man
tinh, bénh bach cdu lympho bao man tinh, u nguyén bao vdng mac, u melanin trang
mach, ung thu béng vater, ung thu bang quang, ung thu phiic mac, ung thu tuyén can
giap, ung thu tuyén thuong than, ung thu mii va khoang canh mi, ung thu phéi té
bao khong nho, ung thu ludi, u ndo t€ bao hinh sao, ung thu phéi té bao nho, ung thu
ndo & tré em, u lympho ¢ tré em, bénh bach cdu & tré em, ung thu rudt non, u mang
ndo, ung thu thuc quan, u than kinh dém, ung thu bé than, ung thu than, ung thu tim,
ung thu ta trang, ung thu mo mém 4c tinh, ung thu xwong 4c tinh, u lympho 4c tinh, u
trung biéu mo 4c tinh, ung thu té bao héc td, ung thu mét, ung thu 4m hg, ung thu niéu
quén, ung thu niéu dao, ung thu khong rd nguyén phét, u lympho niém mac da day,
ung thu da day, hach ung thu da day, u m6 dém duong tiéu hoa, Khéi u Wilms, ung
thu v, ung thu mo lién két, ung thu duong vat, ung thu vom hong, ung thu nguyén
bao nudi thai ky, ung thu ¢d tir cung, ung thu ndi mac tir cung, ung thu mo lién két tur
cung, ung thu tuyén tién liét, ung thu xuwong di can, ung thu ndo di can, ung thu trung
thét, ung thu truc trang, khdi u carcinoid truc trang, ung thu 4m dao, ung thu cot séng,
u than kinh tién dinh, ung thu tuyén tuy, ung thu tuyén nuéc bot, ung thu mé lién két
Kaposi, bénh Paget, ung thu amidan, ung thu té bao vay, ung thu bidu mé tuyén &
phdi, ung thu phéi, ung thu phoi té bao vay, ung thu da, ung thu hau mon, ung thu co
van, ung thu thanh quan, ung thu mang phdi, va ung thu tuyén trc va t6t hon 13, ung
thu nay co thé 13 ung thu c6 dot bién trén mot hodic nhiéu dot bién duge chon tir nhom

bao gom EGFR, ALK, FAK, FLT3, JAK3, KIT va PLK4.
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Hop chét co céng thic 1 theo sing ché thé hién hoat tinh trc ché cao dbi vai
dot bién EGFR, va do vay, c6 thé duoc dua vao thuc phém chic ndng hd trg strc khoe,
nhu thyc phén, dd udng va cac loai tuong tu dé 1am ché pham thuc pham chirc ning
hd tro strc khoe dé ngan ngira hodc lam giam nhe bénh ung thu, ddc biét 1a bénh ung
thu c6 dot bién EGFR.

Hop chat c6 cong thire 1 theo séng ché c6 thé duge dwa vao thuc phim & dang
gbc hodc ¢ thé str dung cung voi cac thuc pham khac hodc cac thanh phan thuc phim
va c6 thd duoc st dung mdt cach thich hgp theo cac phwong phép thong thuong.
Luong phéi trOn cua thanh phén hoat tinh c6 thé dugc x4c dinh mot cach thich hop
phu thudc vao muc dich cua viéc st dung (dé ngin ngla hodc lam gidm nhe). Noi
chung, luong hop chét trong cac loai thyuc phém hd trg cho strc khoe ¢6 thé duoc dua
vao v6i ti 16 tir 0,1 dén 90 phén trong lugng so voi tdng trong lugng cta thuc phim do.
Tuy nhién, lugng nay co thé it hon khoang néu trén trong trudng hop st dung trong
thoi gian dai dé ting cuong stc khoe va vé sinh hodc dé diéu hoa strc khoe, va thanh
phan hoat tinh c6 thé dugc st dung v6i lugng 16n hon khoang néu trén do khong ¢
vén dé gi lién quan dén an toan.

Hon nita, ngoai hop chit néu trén 1a thanh phan thiét yéu, dd udng chirc ning
hd tro stc khde theo sang ché co thé c6 thém cac thanh phén khac véi ti 1€ duoc chi
dinh, khong bi gidi han cu thé. Pd udng dinh dudng hd trg strc khoe theo sang ché c6
thé c6 cac chit tao huong vi khic nhau hodc cac cacbohydrat ty nhién va cac chét
twong tu lam céc thanh phén bd sung, nhur 6 trong cac d6 ubng thong thuong. Cac vi
chlvécéccacbohydnuturﬁﬁénlécécloaidubngthéngthuéngrﬂurrnonosacaﬁi,vidu
glucoza, fructoza va cac chét twong tu; disacarit, vi du maltoza, sucroza va cac chét
twong tu va polysacarit, vi du dextrin, xyclodextrin va cac chét tuong tu, va rugu
duong, nhu xylitol, sorbitol, erythritol va cac chét trong ty. Ngoai cac chét néu trén,
cac chit tao huong vi nhu céc chit tao huong vi tu nhién (thaumatin, chét chiét co
ngot stevia (vi du, rebaudiosit A, glyxyrizin va cc chét tuong tu) va cac chét tao
huong vi téng hop (sacarin, aspartam va cac chét tuong tu) c6 thé duoc sir dung mot
cach hiéu qua. Ti 1é cacbohydrat ty nhién thuong vao khoang tur 1 dén 20g trong 100g
ché phdm theo séng ché, t5t hon 12 khoang tir 5 dén 12 g.
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Hon nita, ngoai cac chét néu trén, dd uéng dinh dutng hd trg stc khoe theo
sang ché co thé chira, cac chét dinh dudng khéc nhau, cac vitamin, chat khoang (chat
dién giai), cac chét tao huong vi, nhu céac chét tao huong vi tdng hop va cac chét tao
huong vi ty nhién va cac chét tuong tu, cic chét tao mau va cac chét ting cudng (phod
mai, s6 cd la va céc chét tuong tu), axit pectic va mubi clia né, axit alginic va mubi
cua nd, cac axit hitu co, chét keo 1am dic bao vé, chét diéu chinh do pH, chét 1am én
dinh, chit bao quan, glyxerin, ruqu, chét cacbonat héa dugc st dung trong céc dd
ubng dugc cacbonat hoa va cic chét twong tu. Ngoai ra, dd ubng dinh dudng hd trg
strc khoe theo sang ché c6 thé chtra thit qua tuoi dé diéu ché nudc qua tw nhién va
nuée ubng hoa qua va dd ubng rau ci qua.

Ngoai ra, sang ché d& xuit phuong phap dé ngdn nglra va didu tri bénh ung thu,
bao gébm buéc cho dbi twong can st dung st dung dugc pham hozc ché pham thuc
phdm chirc nang hd trg stre khoe chira hop chét c6 cong thire 1 hodc mudi duoc dung
cua no6 lam hoat chét.

Ngoai ra, sang ché d& xuit viéc sir dung duge phim hoc ché pham thuc phim
chtic ndng hd trg stc khoe chira hop chét c6 cong thirc 1 hodc mubi duoc dung ctia n6

dé ngan ngira hodc diéu tri bénh ung thu.

Cic phwong an thwe hién siang ché

Dudi day, sang ché s& dugc mo ta chi tiét qua cdc Vi du va cac Vi du thuc
hién.

Tuy nhién, cac Vi du va cac Vi du thuc hién dudi day 1a dé minh hoa cho sang
ché, va ndi dung cua sang ché khong bi gi6i han boi cac Vi du va Vi du thyc hién nay.

Céc hop chit cua vi du 1 va 2 dugc didu ché theo So dd phan tng vi du 1 dudi
day.

[So d6 phan tng vi du 1]
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Trong d6, R*=H 1a hop chét cta vi du 1, va R*=CHj 1a hop chét ctia vi du 2.

<Vi du 1> DPidu ché N-(2-((5-clo-2-((2-metoxy-4-(piperidin-4-yl)phenyl)
amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Buéc 1: Ditu ché N-2-((2, 5-diclopyrimidin-4-yl)amino)phenyl)
metansulfonamit

N-(2-aminophenyl)metansulfonamit (18,6 mg, 0,1 mmol),
2,4,5-triclopyrimidin (14 pL, 0,12 mmol) va DIPEA (diisopropyl etyl amin, 38 pL,
0,22 mmol) dugc tron v6i rugu isopropyl (1 mL). Hon hop phéan tng & trén dugc
khudy qua dém & nhiét do 60°C. Hon hop néu trén dugce cd trong ap sudt giam. Chét
can dugc tinh ché béng sic ky cot nhanh nhdi silica gel (CH,Cl,/EtOAc, 5:1) dé thu
duoc N-(2-((2,5-diclopyrimidin-4-yl)amino)phenyl)metansulfonamit (15 mg, chét rin
mau tring) v6i hiéu suét 42%.

'H NMR (300 MHz, CDCl;) & 8,38 (br s, 1 H), 8,24 (s, 1 H), 8,05 (d, ] =7.5
Hz, 1 H), 7,46-7,37 (m, 2 H), 7,31-7,29 (m, 1 H), 6,56 (s, 1 H), 3,08 (s, 3 H); LC-MS
theo tinh toan cho C;;H;,CI,N,O,S 332,0, theo thuc té 333,0 M + H

Budce 2:

Piéu ché N-(2-((5-clo-2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)
pyrimidin-4-yl)amino)phenyl)metansulfonamit

n-butanol (1mL) ctia N-(2-((2,5-diclopyrimidin-4-yl)amino)phenyl)
metansulfonamit (5,0 mg, 0,015 mmol) va tert-butyl 4-(4-amino-3-metoxyphenyl)
piperidin-1-cacboxylat (5,0 mg, 0,016 mmol) dugc cho vao dung dich dioxan (0,15mL,
0,012mmol) cia HCI 0,08N. Hon hgp phan tng & trén dugc khuéy qua dém & nhi¢t do
95°C. Hon hop néu trén duge co trong ap sudt giam, va cin dugce tinh ché bang HPLC

didu ché @8 thu duoc N-(2-((5-clo-2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)
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pyrimidin-4-yl)amino)phenyl)metansulfonamit (2,2 mg, chét rin mau tring) vé6i hiéu
suét 30%.

'H NMR (500 MHz, CD;0OD) § 8,12 (s, 1 H), 7,81 (d, ] = 8,8 Hz, 1 H),
7,63-7,60 (m, 1 H), 7,54-7,52 (m, 1 H), 7,41-7,36 (m, 2 H), 6,93 (s, 1 H), 6,70 (d, T =
7,5 Hz, 1 H), 3,90 (s, 3 H), 3,53 (d, J = 12,6 Hz, 2 H), 3,18-3,13 (m, 2 H), 2,96 (s, 3
H), 2,93-2,88 (m, 1 H), 2,11-2,08 (m, 2 H), 1,95-1,88 (m, 2 H); LC-MS theo tinh toan
cho Cy3H,,CINGO5S 502,2, theo thuc té 503,2 (M + H)

<Vi du 2> Piéu ché N-(2-((5-clo-2-((2-metoxy-5-metyl-4-(piperidin-4-yl)
phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Vi du 1 néu trén dé thu duoc
N—(2-((5-clo-2-((2—metoxy-5-metyl-4-(piperidin-4-yl)phenyl)amino)pyrimidin-4-yl)a
mino)phenyl)metansulfonamit (28 mg, 30%).

'H NMR (300 MHz, CD;0D) & 8,16 (s, 1 H), 7,74 (d, J = 7,8 Hz, 1 H), 7,57
(dd, J =78, 1,5 Hz, 1 H), 7,43 (td, ] = 7.8, 1,5 Hz, 1 H), 7,36 (td, J = 7.8,1,5 Hz, 1 H),
732 (s, 1 H), 6,91 (s, 1 H), 3,89 (s, 3 H), 3,55 (d, J = 12,6 Hz, 2 H), 3,27-3,14 (m, 3
H), 2,97 (s, 3 H), 2,16 (s, 3 H), 2,00-1,97 (m, 4 H); LC-MS theo tinh toan cho
C,4H,4CINGO;S 516.2, theo thuc té 516,8 (M +H")

Hop chét cia vi du 3 dugc didu ché theo so dd phan tmg vi du 2 dudi day.

[So d6 phan tng vi du 2]

H
N N
H SO "% D
N %% )\/I HN ¢ NH
f \[/ //s\\o e HN . B i :

NH, Bude 1 Bf\z\N Budc 2 .
W M SN
SN el H |

<Vi du 3> Pidu ché N-(2-((5-bromo-2-((2-metoxy-4-(piperidin-4-yl)phenyl)
amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Budc 1: Didu ché N-(2-((5-bromo-2-clopyrimidin-4-yl)amino)phenyl)
metansulfonamit

Thuc hién theo cach giéng nhu trong Budc 1 cta vi du 1 néu trén dé thu duoc

N-(2-((5-bromo-2-clopyrimidin-4-yl)amino)phenyl)metansulfonamit (25 mg, 30%).
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'H NMR (300 MHz, CDCl3) & 8,35 (s, 1 H), 8,03 (dd, J = 8,3, 1,0 Hz, 1 H),
7,46-7,38 (m, 2 H), 7,31-7,26 (m, 1 H), 6,57 (s, 1 H), 3,08 (s, 3 H); LC-MS theo tinh
toan cho Cy;H;,BrCIN,O,S 375,9, theo thyc t€ 376,9 (M + H

Buéc 2: Diéu ché N-(2-((5-bromo-2-((2-metoxy-4-(piperidin-4-yl)phenyl)
amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Budgc 2 cua vi du 1 néu trén dé thu duoc
N—(2-((5-bromo-2-((2-metoxy-4-(piperidin—4-yl)phenyl)amino)pyrimidin-4-yl)amino)
phenyl)metansulfonamit (13 mg, 37%).

'H NMR (300 MHz, CD;0D) & 8,11 (s, 1 H), 7,65 (d, ] = 7,5 Hz, 1 H), 7,42
(dd, J=7.8, 1,3 Hz, 1 H), 7,33-7,21 (m, 3 H), 6,85 (s, 1 H), 6,61 (d, T = 7,9 Hz, 1 H),
3,77 (s, 3 H), 3,43 (d, T = 12,7 Hz, 2 H), 3,08-3,01 (m, 2 H), 2,86 (s, 3 H), 2,83-2,77
(m, 1 H), 1,99-1,80 (m, 4 H); LC-MS theo tinh toan cho Cy3HyBrNgO3S 546,1, theo
thuc té 546,7 M +H")

Hop chit ctia vi du 4 dugc didu ché theo so d6 phan tng vi du 3 dudi day.

[So dd phan tng vi du 3]
\ N ;s,n
N/ o T "8 :O
LS VO :
© Naz B 1 Meo\]/ N Buwéc 2 © /'/lr?\
LA R

<Vi du 4> Pidu ché N-(2-((5-metoxy-2-((2-metoxy-4-(piperidin-4-yl)
phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Buéc 1: Didu ché N-(2-((2-clo-5-metoxypyrimidin-4-yl)amino)phenyl)
metansulfonamit

Thuc hién theo cach gidng nhu trong Buée 1 cta vi du 1 néu trén dé thu dugc
N-(2-((2-clo-S-metoxypyrimidin-4-yl)amino)phenyl)metansulfonamit (6 mg, 8%).

'H NMR (300 MHz, CDCl3) § 7,98-7,95 (m, 2 H), 7,79 (s, 1 H), 7,45 (dd, J =
7.9, 0,8 Hz, 1 H), 7,38 (td, J = 7,4, 1,0 Hz, 1 H), 6,67 (s, 1 H), 4,02 (s, 3 H), 3,08 (s, 3
H); LC-MS theo tinh toan cho C;,H;3CIN4O3S 328.0, theo thuc t€ 328,9 (M + H

Budc 2: Didu ché N-(2-((5-metoxy-2-((2-metoxy-4-(piperidin-4-yl)phenyl)
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amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gidng nhu trong Bude 2 cua vi du 1 néu trén dé thu duoc
N-(2-((5-metoxy-2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)pyrimidin—4-y1)amino)
phenyl)metansulfonamit (5,5 mg, 58%).

'H NMR (300 MHz, CD;0D) § 7,87-7,84 (m, 1 H), 7,53 (s, 1 H), 7,51-7,45
(m, 2 H), 7,39-7,34 (m, 2 H), 6,98 (d, J = 1,5 Hz, 1 H), 6,78 (dd, ] = 8,3, 1,5 Hz, 1 H),
3,99 (s, 3 H), 3,89 (s, 3 H), 3,55-3,51 (m, 2 H), 3,20-3,11 (m, 2 H), 2,97 (s, 3 H),
2,94-2,90 (m, 1 H), 2,21-1,90 (m, 4 H); LC-MS theo tinh toan cho Cp4H;30NeO4S 4982,
theo thuc t& 498,8 (M + H")

Hop chit ctia vi du 5 dugc didu ché theo so d6 phan tmg vi du 4 dudi déy.

[So d6 phan tmg vi du 4]

H \__N
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<Vi du 5> Piéu ché
N-(2-((2-((2-metoxy-4-(piperazin—1-yl)phenyl)amino)-S-(triflometyl)pyrimidin-4-y
I)amino)phenyl)metansulfonamit

Bude 1: Piéu ché N-(2-((2-clo-5-(triflometyl)pyrimidin-4-yl)amino)phenyl)
metansulfonamit

Thuc hién theo cach gidng nhu trong Bude 1 cia vi du 1 néu trén dé thu duoc
N-(2-((2-clo-5-(triflometyl)pyrimidin-4-yl)amino)phenyl)metansulfonamit (199 mg,
18%).

'H NMR (300 MHz, CDCl;) § 8,47 (s, 1 H), 8,23 (brs, 1 H), 7,92 (d, ] = 7.8
Hz, 1 H), 7,46-7,28 (m, 3 H), 6,27 (br s, 1 H), 3,05 (s, 3 H); LC-MS theo tinh toan cho
C,H,;CIF3N40,S 366,0, theo thuc té 366,8 M + H")

Bugc 2: Diéu ché N-(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)
-5-(triflometyl)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gidng nhu trong Budce 2 cua vi du 1 néu trén dé thu duoc
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N—(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)-5-(triflometyl)pyrimidin—4—yl)a
mino)phenyl)metansulfonamit (15 mg, 31%).

'H NMR (300 MHz, CD;0D) & 8,38 (s, 1 H), 7,60 (d, J = 7,8 Hz, 1 H), 7,48
(dd, J=7.8, 1,8 Hz, 1 H), 7,42-7,29 (m, 3 H), 6,89 (s, 1 H), 6,60 (br s, 1 H), 3,83 (s,3
H), 3,49 (dd, J = 10,2, 3,3 Hz, 2 H), 3,11 (td, J = 12,9, 3,3 Hz, 2 H), 2,89-2,85 (m, 4
H), 2,04-1,81 (m, 4 H); LC-MS theo tinh toan cho C,4H,7F3NgO;S 536,2, theo thuc té
536,8 M + H")

Hop chét cua vi du 6 duoc didu ché theo so dd phan tng vi du 5 dudi day.

[So d6 phan ung vi du 5]
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<Vi du 6> Diéu ché
4-(4-((5-clo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-Z-yl)amino)-3-metox
yphenyl)piperidin

Buéc 1: Diéu ché tert-butyl 4-(4-((5-clo-4-((2-nitrophenyl)amino)pyrimidin
-2-yl)amino)-3-metoxyphenyl)piperidin-1-cacboxylat

n-butanol (10 mL) cta 2,5-diclo-N-(2-nitrophenyl)pyrimidin-4-amin (1,0g, 3,5
mmol) va tert-butyl 4-(4-amino-3-metoxyphenyl)piperidin-1-cacboxylat (1,1g, 3,5
mmol) duoc bd sung dung dich 1,4-dioxan (0,7mL, 2,8mmol) cia HCI 4N. Hon hop
phan tmg & trén duge khudy qua dém & nhiét o 95°C. Chét phan ung néu trén dugc
cd trong 4p sudt giam. Dung dich cin dugc cd trong &p sudt giam dugc bd sung
CH,Cl, (10 mL) va di-tert-butyl dicacbonat (1,2g, 5,3mmol) va EtN (0,98mL, 7,0

mmol) duoc cho vao & 0°C va duogc khudy qua dém & nhiét d§ xung quanh. Hén hop
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néu trén duoc pha loding trong metylen clorua (200 mL), dugc ria bang dung dich
NaHCO; bdo hoa trong nuée (100 mL), va sau do, duge rira bang nuéce (100 mL). Lop
hitu co néu trén duoc lam kho trén khan MgSO, va dugc co trong chan khong dé thu
duogc tert-buty1-4—(4-((5-010-4-((2-nitrophenyl)amino)pyrimidin-2-yl)amin0)-3-
metoxyphenyl)piperidin-1-cacboxylat (1,0 g) v6i hiéu sudt 57%.

'H NMR (300 MHz, CDCl3) & 10,61 (s, 1 H), 8,95 (d, J = 8,5 Hz, 1 H), 8,29
(dd, J = 8,4, 1,4 Hz, 1 H), 8,23 (s, 1 H), 8,15 (d, J = 8,1 Hz, 1 H), 7,67-7,61 (m, 1 H),
7,50 (s, 1 H), 7,22-7,17 (m, 1 H), 6,81-6,77 (m, 2 H), 4,31-4,25 (m, 2 H), 3,92 (s, 3 H),
2,83 (t, ] = 12,2 Hz, 2 H), 2,65 (dt, J = 12,1, 3,4 Hz, 1 H), 1,88-1,84 (m, 2 H),
1,72-7,62 (m, 2 H), 1,51 (s, 9 H); LC-MS theo tinh todn cho Cy;H;;CINgOs 554,2, theo
thue té 555,0 M+ H")

Burée 2: Didu ché tert-butyl 4-(4-((4-((2-aminophenyl)amino)-5-clopyrimidin
-2-yl)amino)-3-metoxyphenyl)piperidin-1-cacboxylat

Tert-butyl 4-(4-((5-clo-4-((2-nitrophenyl)amino)pyrimidin-2-yl)amino)-3-
metoxyphenyl)piperidin-1-cacboxylat (1,4 g, 2,4 mmol) thu dugc trong Buéc 1 néu
trén, bot st (0,68 g, 12 mmol) va NH,Cl (0,65g, 12mmol) dugc cho vao THF/H,O
(1:1, 24 mL). Hon hgp phan tmg ¢ trén dugc khudy trong 1 gio & nhiét do 60°C. Sau
khi hoan thanh phan tmg, hdn hgp phan tng ¢ trén dugc loc qua xe-lit va duoc cd
trong chan khong. Can néu trén dugc rua béng nudc va duoc loc dé thu duoc
tert-butyl-4-(4-((4-((2-aminophenyl)amino)-S-clopyrimidin—2-yl)amino)-3-
metoxyphenyl)piperidin-1-cacboxylat (0,50 g) voi hi€u suét 53% khong c6 quy trinh
tinh ché riéng.

LC-MS theo tinh toan cho Cy;H33CINGgO3 524.2, theo thuc € 525.0 M+ H)

Budc 3: Didu ché tert-butyl 4-(4-((4-((2-(N~(tert-butoxycacbonyl)sulfamoyl)
amino)phenyl)amino)-5-clopyrimidin-2-yl)amino)-3 -metoxyphenyl)piperidin-1-cacbo
xylat .

Dung dich metylen clorua khan (ImL) cta closulfonyl isoxyanat (8,7uL, 0,1
mmol) dugc bd sung timg giot metylen clorua khan (1 mL) cua t-butanol (9,5uL, 0,1
mmol) & 0°C. Hon hop néu trén duoc khudy trong 30 phut & 0°C va Et;N (16 uL, 0,11

mmol) dugc cho vao va khudy trong 30 phut & 0°C. Dung dich phéan tmg néu trén
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dugc cho tir tir & nhiét do 0°C vao dung dich metylen clorua (1 mL) cua tert-butyl
4-(4—((4-((2-aminophenyl)amino)-5-clopyrimidin—2-yl)amino)-3—metoxyphenyl)piperi
din-1-cacboxylat (26 mg, 0,05 mmol) thu dugc trong Budc 2 néu trén. Hon hop néu
trén duoc khudy trong 3 gio & nhiét d6 xung quanh. Hon hop phan Gng & trén dugc
pha lodng trong metylen clorua (20 mL) va rira bang nude (10 mL). Lép hitu co néu
trén duoc lam kho trén khan MgSO, va dugc ¢ trong chan khong. Chét cin dugc tinh
ché bing sc ky cot nhanh nhdi silica gel (CH,CL/EtOAc, 5:1) dé thu dugc tert-butyl
4-(4-((4-((2-((N-(tert-butoxycacbonyl)sulfamoyl)amino)phenyl)amino)-S-clopyrimidi
n-2-yl)amino)-3-metoxyphenyl)piperidin-1-cacboxylat (17 mg, chit rin mau tring)
v6i hiu sudt 49%.

'H NMR (300 MHz, (CD;),S0) 5 8,13 (s, 1 H), 7,97-7,92 (m, 1 H), 7,89-7,85
(m, 1 H), 7,71 (d, J = 7,8 Hz, 1 H), 7,26-7,13 (m, 3 H), 6,88 (s, 1 H), 6,67 (d, J = 8,3
Hz, 1 H), 4,08 (d, ] = 12,3 Hz, 2 H), 3,80 (s, 3 H), 2,86-2,72 (m, 2 H), 2,68-2,58 (m, 1
H), 1,74 (d, ] = 12,3 Hz, 2 H), 1,57-1,46 (m, 2 H), 1,42 (s, 9 H), 1,39 (s, 9 H); LC-MS
theo tinh toan cho C3,H4,CIN;0O,S 703,3, theo thuc té 704,8 M+ H")

Buéc 4: Didu ché  4-(4-((5-clo-4-((2-(sulfamoylamino)phenyl)amino)
pyrimidin-2-yl)amino)-3-metoxyphenyl)piperidin

CH,Cly/axit triflo axetic (1:1, 1 mL) cua tert-butyl 4-(4-((4-((2-((N-
(tert-butoxycacbonyl)sulfamoyl)amino)phenyl)amino)-5-clopyrimidin-Z-yl)amino)-3-
metoxyphenyl)piperidin-1-cacboxylat (4 mg, 0,006 mmol) thu dugc trong Budce 3 néu
t@n&wcﬂm&ﬂmmg2gdénm&démmgQMMLH&prﬂﬁnmgéﬁﬁmmWﬁé
sung 1,4-dioxan (10 pL) cua HCI 4N . Hon hop phan Gng & trén dugc cd trong chan
khong dé thu dugc 4-(4-((5-clo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-
2-yl)amino)-3-metoxyphenyl)piperidin (4,2 mg, chét rin mau tring) theo hiéu suét
dinh luong.

'H NMR (300 MHz, CD;0D) & 8,13 (s, 1 H), 7,83 (d, J = 7,6 Hz, 1 H), 7,53 (d,
J=83 Hz, 2 H), 7,39-7,27 (m, 2 H), 6,98 (s, 1 H), 6,78 (d, J = 8,0 Hz, 1 H), 3,89 (s, 3
H), 3,53 (d, J = 12,3 Hz, 2 H), 3,16 (t, ] = 12,0 Hz, 2 H), 2,94 (m, 1 H), 2,12 (m, 2 H),
2,02-1,91 (m, 2 H); LC-MS theo tinh toan cho CyH,6CIN;O3S 503,2, theo thuc té
503,8 M+ H)
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Hop chét ctia vi du 7 dugc didu ché theo so dd phan tmg vi du 6 dudi déy.

[So dd phan Gmg vi du 6]
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<Vi du 7> Didu ché 4-(4-((5-bromo-4-((2-(sulfamoylamino)phenyl)amino)
pyrimidin-2-yl)amino)-3-metoxyphenyl)piperidin

Buéc 1: Diéu ché tert-butyl 4-(4-((5-bromo-4-((2-nitrophenyl)amino)
pyrimidin-2-yl)amino)-3-metoxyphenyl)piperidin-1-cacboxylat

Thuc hién theo cach gibng nhu trong Bude 1 cta vi du 6 néu trén dé thu dugc
tert-butyl-4-(4-((5-bromo-4-((2-nitrophenyl)amino)pyrimidin-2-yl)amino)-3-
metoxyphenyl) piperidin-1-cacboxylat (68 mg, 58%).

'H NMR (300 MHz, CDCl3) § 10,52 (s, 1 H), 8,90 (d, ] = 8,7 Hz, 1 H), 8,29 (s,
1 H), 8,26 (dd, ] = 8,4, 1,0 Hz, 1 H), 8,12 (d, ] = 8,6 Hz, 1 H), 7,62 (t, ] =7,5 Hz, 1 H),
7,52 (s, 1 H), 7,18 (t, ] = 7,5 Hz, 1 H), 6,78-6,76 (m, 2 H), 4,27 (d, J = 11,2 Hz, 2 H),
3,91 (s, 3 H), 2,82 (t, ] = 12,3 Hz, 2 H), 2,68-2,60 (m, 1 H), 1,85 (d, J = 12,3 Hz, 2 H),
1,71-1,57 (m, 2 H), 1,50 (s, 9 H); LC-MS theo tinh toan cho Cy;H3;BrNeOs 598,2,
theo thuc t€ 599,7 M + H")

Budc 2: Didu ché tert-butyl  4-(4-((4-((2-aminophenyl)amino)-3-
bromopyrimidin-2-yl)amino)-3-metoxyphenyl)piperidin-1-cacboxylat

Thuc hién theo céch giéng nhu trong Budc 2 cua vi du 6 néu trén dé thu duoc
tert-butyl-4-(4-((4-((2-aminophenyl)amino)-5 -bromopyrimidin-2-yl)amino)-3-
metoxyphenyl)piperidin-1-cacboxylat (60 mg, 94%).
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LC-MS theo tinh toan cho C,;H3:BrNgOs la 568,2, theo thuc té 569,8 M +
H")

Buéc 3: Diéu ché tert-butyl 4-(4-((5-bromo-4-((2-((N-(tert-butoxycacbonyl)
sulfamoyl)amino)phenyl)amino)pyrimidin-2-yl)amino)-3-metoxyphenyl)piperidin-1-c
acboxylat

Thuec hién theo cach gidng nhu trong Bude 3 cia vi du 6 néu trén dé thu duoc
tert-butyl-4-(4-((5-bromo-4-((2-((N-(tert-butoxycacbonyl)sulfamoyl)amino)phenyl)
amino)pyrimidin-2-yl)amino)-3-metoxyphenyl)piperidin-1-cacboxylat (30 mg, 70%).

'H NMR (500 MHz, CD;0D) & 8,12 (s, 1 H), 7,93 (d, J = 8,0 Hz, 1 H), 7,80 (d,
J=8,1Hz, 1 H), 7,42 (d,1=8,0 Hz, 1 H), 7,34 (t, ] = 7,2 Hz, 1 H), 7,27 (t, ] = 8,1 Hz,
1 H), 6,83 (s, 1 H), 6,61 (d, J = 8,0 Hz, 1 H), 4,22 (d, J = 13,0 Hz, 2 H), 3,87 (s, 3 H),
2,89-2,86 (m, 2 H), 2,70-2,65 (m, 1 H), 1,81 (d, J = 12,3 Hz, 2 H), 1,63-1,57 (m, 2 H),
1,50 (s, 9 H), 1,49 (s, 9 H); LC-MS theo tinh toan cho Cy,H4BrN,04S 747,2, theo
thue té 749,6 M + H")

Buéc 4: Didu ché 4-(4-((5-bromo-4-((2-(sulfamoylamino)phenyl)amino)
pyrimidin-2-yl)amino)-3-metoxyphenyl)piperidin

Thuc hién theo cach gidng nhu trong Budc 4 cua vi du 6 néu trén dé thu duoc
4-(4-((5-bromo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)-3-metox
yphenyl)piperidin (24 mg, hi€u suit dinh luong).

'H NMR (300 MHz, CD;0D) § 8,21 (s, 1 H), 7,85-7,83 (m, 1 H), 7,53-7,27
(m, 5 H), 6,99 (s, 1 H), 6,80-6,78 (m, 1 H), 3,89 (s, 3 H), 3,54 (d, ] = 12,3 Hz, 2 H),
3,21-3,12 (m, 2 H), 2,99-2,90 (m, 1 H), 2,10 (d, J =13,4 Hz, 2 H), 2,02-1,87 (m, 2 H);
LC-MS theo tinh toan cho C,,H,,BrN,05S 547,1, theo thuc t€ 547,7 M +H")

Hop chit cia vi du 8 duoc didu ché theo so dd phan tng vi du 7 dudi day.

[So d6 phan tmg vi du 7]
H
. H NN
K S o Ml
. / C i i g S
e S i
It i 0 — > ! s
~FSNH,  Buscl \%\N Budc 2 PN A
K\ ) ‘\\‘N/\N AN
N7 el H

-38-



37259

<Vi du 8> Piéu ché N-2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino))
-5-metylpyrimidin-4-ylamino)phenyl)metansulfonamit

Buéc 1: Didu ché N-(2-((2-clo-5-metylpyrimidin-4-yl)amino)phenyl)
metansulfonamit

Thuce hién theo cach giéng nhu trong Budgc 1 cia vi du 1 néu trén dé thu duoc
N-(2-((2-clo-5-metylpyrimidin-4-yl)amino)phenyl)metansulfonamit = vdi hidu sut
26%.

'H NMR (300 MHz, CDCl3) 8 9,37 (s, 1 H), 8,62 (s, 1 H), 8,21 (sd, J=0,9 Hz,
1 H), 7,64-7,60 (m, 1 H), 7,49-7,45 (m, 1 H), 7,32-7,24 (m, 2 H), 2,97 (s, 3 H), 2,17
(sd, J= 0,9 Hz, 1 H); LC-MS theo tinh toén cho C,H5CIN,O,S 312,0, theo thuc té
312,9 M +H")

Bude 2: Didu ché N-(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino))-5-
metylpyrimidin-4-ylamino)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Budc 2 cia vi du 1 néu trén dé thu duoc
N-(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino))-5-metylpyrimidin-4-ylamino)p
henyl)metansulfonamit v6i hiéu suit 65%.

'H NMR (300 MHz, CD;0D) § 9,54 (br s, 1 H), 9,49 (br s, 1 H), 9,26 (sd, J =
3,6 Hz, 1 H), 8,75 (brs, 1 H), 8,58 (brs, 1 H), 7,89 (s, 1 H), 7,54 (dd, J = 8,4, 3,3 Hz,
1 H), 7,45 (dd, J= 8,4, 3,0 Hz, 1 H), 7,41-7,35 (m, 1 H), 7,32-7,23 (m, 2 H), 6,88 (s, 1
H), 6,52 (sd, J= 5,7 Hz, 1 H), 3,80 (s, 3 H), 3,38 (d, J = 12,6 Hz, 2 H), 3,05-2,76 (m,
6 H), 2,18 (s, 3 H), 1,92-1,75 (m, 4 H); LC-MS theo tinh todn cho Cy4H3NsO3S 482,2,
theo thuc t& 483,0 (M + H)

Hop chét ctia vi du 9 dugc diéu ché theo so dd phan tmg vi du 8 dudi day.

[So db phan tmg vi du 8]
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<Vi du 9>
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Didu ché N-(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)pyrimidin-
4-yl)amino)phenyl)metansulfonamit

Buéc 1: Didu ché N-(2-((2-clopyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Budc 1 cua vi du 1 néu trén dé thu duoc
N-(2-((2-clopyrimidin-4-yl)amino)phenyl)metansulfonamit (chét rdn mau tring) véi
hiéu sut 47%.

'H NMR (300 MHz, CDCl3) § 9,28 (s, 1 H), 9,13 (s, 1 H), 8,12 (d, /= 6,0 Hz,
1 H), 7,56-7,44 (m, 2 H), 7,29-7,23 (m, 2 H), 6,67 (d, J= 5,7 Hz, 1 H), 2,97 (s, 3 H);
LC-MS theo tinh toan cho Cy;H;;CIN,O,S 298,0, theo thuc t€ 298,9 (M + HY

Budc 2: Didu ché N-(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)
pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gibng nhu trong Budc 2 cia vi du 1 néu trén dé thu duoc
N-(2-((2—((2-metoxy—4-(piperidin-4-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)m
etansulfonamit véi hiéu suit 65%.

'H NMR (300 MHz, CD;0D) § 10,27 (s, 1 H), 9,74 (s, 1 H), 9,26 (s, 1 H),
8,78 (d, J = 10,8 Hz, 1 H), 8,59 (d, J = 10,8 Hz, 1 H), 7,96 (d, J = 7,2 Hz, 1 H),
7,54-7,46 (m, 3 H), 7,36-7,21 (m, 2 H), 6,93 (s, 1 H), 6,66 (d, J = 8,1 Hz, 1 H), 6,47
(brs, 1 H), 3,82 (s, 3 H), 3,39 (d, J= 12,6 Hz, 2 H), 3,06-2,95 (m, 5 H), 2,87-2,79 (m,
1 H), 1,95-1,78 (m, 4 H); LC-MS theo tinh todn cho Cy3HpN6O5S 468,2, theo thuc té
469,0 (M + H"

Hop chét ctia vi du 10 duge didu ché theo so dd phan tng vi du 9 dudi day.

[So dd phan ung vi du 9]
(\N/ ~N /H

S Ro o
ey ‘Y:iu@”g

O N

<Vi du 10> DPidu ché N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin
-l-yl)piperidin-l-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gibng nhu trong Budc 2 cia vi du 1 néu trén dé thu dugc
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N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin-1-yl)piperidin-1 -yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit (51.3 mg, 57%).

'H NMR (300 MHz, CD;0D) § 8,10 (s, 1 H), 7,74 (dd, J = 7,4, 2,2 Hz, 1 H),
7,53 (dd,,J=74,2,1Hz 1 H),7,48(d,,J=28,7Hz, 1 H), 7,43 (td,, /=74, 1,9 Hz,
1H), 7,36 (td, , J=17.,5, 1,9 Hz, 1 H), 6,92 (sd, /= 2,5 Hz, 1 H), 6,67 (dd, , /= 8.9, 2,5
Hz, 1 H), 3,88 (s, 3 H), 3,82 (d, J= 12,4 Hz, 2 H), 3,43 (br s, 4 H), 3,24-3,04 (m, 7 H),
2,96 (s, 3 H), 2,92 (s, 3 H), 2,19 (d, J= 12,7, 2 H), 1,99-1,86 (m, 2 H); LC-MS theo
tinh toan C,gHs7CINGO;S 600,2, theo thuc t& 601,0 (M + H")

Hop chét ctia vi du 11 dugc diéu ché theo so db phan img vi du 10 dudi day.

[So d6 phéan Gmg vi du 10]
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<Vi du 11> PDiéu ché N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1
-yl)-2-metoxyphenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Buéc 1: Diéu ché 1-(3-metoxy-4-nitrophenyl)-N,N-dimetylpiperidin-4-amin

Ong phan g chira DMF (30 mL) cua hdn hop 4-flo-2-metoxy-1-nitrobenzen
(5,00 g, 29,22 mmol), N,N-dimetylpiperidin-4-amin (6,53 g, 35,06 mmol) va K,CO4
(6,06, 43,83 mmol) dugc dong kin bing nip 16t bang Teflon, va hon hop phan tng &
trén dugce khudy trong 2 gio & 90°C. Hon hop néu trén dugc cd trong ap sudt giam.
Hdn hop phan tmg & trén dugc pha lodng trong etyl axetat (300mL), rira bing nuéc
(100 mL), va sau d6 duoc rira bang nudc mudi (100 mL). Chét can dugc tinh ché bang
sic ky cot nhanh nhdi silica gel (CH,ClyMeOH, 9:1) dé thu duoc
1-(3-metoxy-4-nitrophenyl)-N,N-dimetylpiperidin-4-amin (9,73 g, chét rin mau vang
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nhat) v6i hiéu suit 99%.

'H NMR (300 MHz, CDCl3) § 7,99 (d, J=9,4 Hz, 1 H), 6,42 (dd, J=9.4, 2.6
Hz, 1 H), 6,31 (sd, J=2,5 Hz, 1 H), 3,94 (s, 3 H), 3,92 (d, /= 13,0 Hz, 2 H), 2,97 (td,
J=123,2,8 Hz, 2 H), 2,43-2,33 9 (m, 1 H), 2,30 (s, 6 H), 1,95 (d, /= 13,0 Hz, 2 H),
1,58 (qd, J = 11,9, 4,0 Hz, 2 H); LC-MS theo tinh todn cho C;4H,1N;05 279,2, theo
thue té 280,0 M + H)

Buéc 2: Diéu ché 1-(4-amino-3-metoxyphenyl)-N,N-dimetylpiperidin-4-amin

Thue hién theo cach gibng nhu trong Bude 2 cia vi du 6 néu trén dé thu dugc
1-(4-amino-3-metoxyphenyl)-N,N-dimetylpiperidin-4-amin (8,50mg, 96%).

LC-MS theo tinh toan cho C;4H,4N30 249.2, theo thuc t€ 250.0 M + H

Bu6c 3: DPitu ché N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1-yl)-2-
metoxyphenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gibng nhu trong Bude 2 cia vi du 1 néu trén dé thu duoc
N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit (46,7 mg, 57%).

'H NMR (300 MHz, CD;0D) § 8,04 (s, 1 H), 7,77 (d, J= 7,5 Hz, 1 H), 7,52
(dd, J=17.5, 2,0 Hz, 1 H), 7,42-7,32 (m, 2 H), 7,25 (d, J= 8,7, 1 H), 6,70 (sd, , J= 2.5
Hz 1 H), 6,50 (d, , J= 8,7 Hz, 1H), 3,90 (d, J= 12,8 Hz, 2 H), 3,84 (s, 3 H), 3,44-3,34
(m, 1 H), 2,97 (s, 3 H), 2,92-2,82 (m, 8 H), 2,25 (d, /= 12,1 Hz , 1 H), 1,93-1,79 (m, 2
H); LC-MS theo tinh toan cho C,5H3,CIN;O;S 545,2, theo thuc té 546,0 M + H)

Hop chat cta vi du 12 dugc didu ché theo so dd phan img vi du 11 dudi day.

[So dd phan tng vi du 11]
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<Vi du 12> Diéu ché N-(2-((5-clo-2-((2-metoxy-4-(1-metylpiperidin-4-yl)
phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Buéc 1: Diu ché 2-metoxy-4-(1-metylpiperidin-4-yl)anilin

Hdn dich tetrahydrofuran (18 mL) cua liti tetrahydroaluminat (619,3mg, 16,3
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mmol) dwoc bd sung tetrahydrofuran (18 mL) cua tert-butyl
4-(4-amino-3-metoxyphenyl)piperidin-1-cacboxylat (500mg, 1,63 mmol) & 0°C. Ong
phan ing néu trén dugc dong kin bing nép 16t bang Teflon, va hdn hop phén tng &
trén duge khudy trong 6 gio & 90°C. Hon hop phén Gng ¢ trén dugc lam lanh,
Na,S0,10H,0 (3 g) dugc cho vao tir tlr, va duge khuéy trong 30 phat & nhiét d§ xung
quanh. Hon hop néu trén duoc loc va rira bang diclometan. Lép hitu co néu trén duge
lam kho trén MgSO, khan va dugc cO trong chén khong dé thu duoc
2-metoxy-4-(1-metylpiperidin-4-yl)anilin (319,4 mg, chit rén mau ndu) v6i hidu suét
89%.

'H NMR (300 MHz, CD;0D) § 6,68-6,64 (m, 3 H), 3,82 (s, 3 H), 2,98-2,92
(m, 2 H), 2,43-2,34 (m, 1 H), 2,31 (s, 3 H), 2,07-1,98 (m, 2 H), 1,82-1,77 (m, 4 H);
LC-MS theo tinh toan cho C;3H,oN,0 220,2; theo thuc t€221,1 (M + H+)

Budc 2: Piéu ché N-(2-((5-clo-2-((2-metoxy-4-(1-metylpiperidin-4-yl)phenyl)
amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gidng nhu trong Budce 2 cua vi du 1 néu trén dé thu duoc
N-(2-((5-clo-2-((2-metoxy-4-(1 -metylpiperidin-4-yl)phenyl)amino)pyrimidin-4-yl)ami
no)phenyl)metansulfonamit (55,1 mg, 71%).

'H NMR (300 MHz, CD;0D) § 8,12 (s, 1 H), 7,75 (dd, /= 7,4, 2,2 Hz, 1 H),
7,52 (d, J= 8,6 Hz, 2 H), 7,41-7,31 (m, 2 H), 6,92 (sd, J= 1,8 Hz, 1 H), 6,69 (d, , /=
8,6 Hz, 1 H), 3,87 (s, 3 H), 3,63 (d, J=12,2 Hz 1 H), 3,15 (td, /= 12,1, 3,1 Hz, 2 H),
2,94 (s, 3 H), 2,93 (s, 3 H), 2,89-2,82 (m, 1 H), 2,11 (d, J = 14,2 Hz, 2 H), 2,03-1,89
(m, 2 H); LC-MS theo tinh toén cho C,4H,4CINGO;S 516,2; theo thuc t€ 516,9 (M +
H)

Hop chét ctia vi du 13 duoc diéu ché theo so d6 phan tmg vi du 12 dudi day.

[So d6 phéan Gmg vi du 12]

0‘\§',/
J :
\S/ “
(" NBoc N do i/\/k\/l OH
A HNTS N
~ ~ . B 7 s IS Cl\)\ |
HN/\/I Budéce 1 P Budc 2 f SN~ ]
S 2 6 NS
~ o~ H o



37259

<Vi du 13> Diéu ché
N—(2-((5—clo-2-((4-(1-(2-hydroxyetyl)piperidin-4—yl)-2-met0xyphenyl)amino)pyrim
idin-4-yl)amino)phenyl)metansulfonamit

Budc 1: Diu ché 2-(4-(4-amino-3-metoxyphenyl)piperidin-1-yl)etyl axetat

CH,Cl,/axit triflo axetic (1:1, ImL) cua tert-butyl
4-(4-amino-3-metoxyphenyl)piperidin-1-cacboxylat 30 (300mg, 0,98 mmol) dugc
khudy trong 2 gio & nhiét do xung quanh. Chét phan tmg néu trén dugc cd trong ap
sudt giam. Dung dich axetonitril (10 mL) ctia cdn néu trén dugc bd sung 2-bromoetyl
axetat (140 pL, 1,22 mmol) va kali cacbonat (1,00 g, 7,83 mmol) trong 4 gior & 95°C.
Hon hop néu trén dugc cd trong ap sudt giam. Hon hop phén Gng ¢ trén duoc pha
loding trong etyl axetat (100 mL) va ria bang nude (50 mL). ChAt can dugc tinh ché
bing sic ky cOt nhanh nhdi silica gel (CH,ClyMeOH, 9:1) dé thu duoc
2-(4-(4-amino-3-metoxyphenyl)piperidin-1-yl)etyl axetat (125,8 mg; diu mau vang
nhat) v6i hiéu suét 44%.

'H NMR (300 MHz, CDCl;) & 6,66 (m, 3 H), 4,23 (t, J= 6,1 Hz, 2 H), 3,83 (s,
3 H), 3,68 (br s, 2 H), 3,04 (dt, J= 11,3, 2,8 Hz, 2 H), 2,67 (t, /= 6,0 Hz, 2 H), 2,40
(tt, J = 10,3, 5,1 Hz, 1 H), 2,20-2,10 (m, 2 H), 2,08 (s, 3 H), 1,84-1,75 (m, 4 H);
L.C-MS theo tinh todn C,¢H,4N,05 1a 292,2; theo thyc € 293,0 (M + H)

Bude 2: Diéu ché
N-(2-((5-clo-2-((4-(1 -(2-hydroxyetyl)piperidin-4-yl)-2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Budc 2 cda vi du 1 néu trén dé thu duogc
N—(2-((5-clo-2-((4-(1-(2-hydroxyetyl)piperidin-4-yl)—2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit (74 mg, 61%).

'H NMR (300 MHz, CD;0D) 8 8,12 (s, 1 H), 7,74 (dd, J=7,5, 2,0 Hz, 1 H),
7,54-7,49 (m, 2 H), 7,42-7,31 (m, 2 H), 6,93 (sd, /= 1,8 Hz, 1 H), 6,70 (d, , J = 8,3
Hz, 1 H), 3,94-3,91 (m, 2 H), 3,87 (s, 3 H), 3,74 (d, /= 12,5 Hz, 2 H), 3,30-3,28 (m,
2 H), 3,16 (td, J = 12,6, 3,6 Hz, 2 H), 2,94 (s, 3 H), 2,92-2,86 (m, 1 H), 2,14-1,97 (m,
4 H); LC-MS theo tinh toan C,sH3CINgO4S 546,2, theo thuc 6 547.4 M+H")

Hop chat ctia vi du 14 duoc didu ché theo so dd phan tmg vi du 13 duéi day.
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[So db phan tng vi dy 13]
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<Vi du 14> Diéu ché

N—(Z-((S-clo-l-((4-(1'—(2-hydr0xyetyl)-[1,4'-bipiperidin]-4-yl)-2-met0xyphe
nyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Buéc 1: Diéu ché rert-butyl  4-(4-(3-metoxy-4-nitrophenyl)-3,6-
dihydropyridin-1(2H)-yl)piperidin-1-cacboxylat

4-(3-metoxy-4-nitrophenyl)-1,2,3,6-tetrahydropyridin (1,29 g, 5,51 mmol),
1-boc-4-piperidon(2,19 g, 11,01 mmol), dung dich diclometan 1M (170uL, 17,62
mmol) cla axit axetic va 1,2-dicloetan (20 mL) cta trietylamin (730 pL, 5,23 mmol)
duoc khudy trong 1 gio & nhiét do xung quanh, va sau do, natri triaxetoxyborohydrua
(1,75 g, 8,26 mmol) duoc cho vao. Hon hop phan tng & trén dugc khudy qua dém &
nhiét d6 xung quanh. Hdn hop néu trén dugc pha loang bang metylen clorua (200 mL),
duoc rira bang dung dich NaHCO5 bdo hoa trong nude (100 mL), va sau do, rira bang
nude (100 mL). Lop hitu co néu trén duge lam kho trén khan MgSO, va dugc cd
trong chin khéng, va cdn dugc tinh ché bing sic ky cot nhanh nhdi silica gel
(CH,Cl,/MeOH, 9:1) daé thu dugc tert-butyl 4-(4-(3-metoxy-4-
nitrophenyl)-3,6-dihydropyridin-1(2H)-yl)piperidin-1-cacboxylat (1,11 g, chdt rin
mau nau nhét) véi hiéu suit 50%.

LC-MS theo tinh toan C22H3 1N305 417,2, theo thu'C té 418,0 (M + H+)
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Buéc 2: Diéu ché 2-(4-(4-(4-amino-3-metoxyphenyl)-3,6-dihydropyridin-
1(2H)-yl)piperidin-1-yl)etyl axetat

Thuec hién theo cach giéng nhu trong Budce 2 cta vi du 13 néu trén dé thu duogc
2-(4-(4-(4-amino-3-metoxyphenyl)-3,6-dihydropyridin-1(2H)-yl)piperidin-1 -yDetyl
axetat (536,6 mg, 50%).

LC-MS theo tinh toan Cy,H,0N;0s, 403.2, theo thuc té 404.1 (M + H")

Buéc 3: Diéu ché 2-(4-(4-amino-3-metoxyphenyl)-[1,4'-bipiperidin]-1'-yl)etyl
axetat

Metanol (10mL) ctia 2-(4-(4-(4-amino-3-metoxyphenyl)-3,6-dihydropyridin-
1(2H)-yl)piperidin-1-yl)etyl axetat (536,6 mg, 1,33 mmol) dugc bd sung 10% Pd/C
(paladi trén than hoat tinh, 141,5 mg, 1,33 mmol). Hon hop phan Umg & trén duge
khuéy qua dém ¢ mdi truong khi. Chét loc duoc loc qua xe-lit dugce cd trong ap sut
giam dé thu duoc 2-(4-(4-amino-3-metoxyphenyl)-[ 1,4'-bipiperidin]-1'-yl)etyl axetat
(399,9 mg, dang gém mau nau) voi hi€u suét 80% khong c6 quy trinh tinh ché riéng.

LC-MS theo tinh toan C,;H33N305 375.3, theo thuc t€ 376,2 M + HY

Bude 4: Didu ché N-(2-((5-clo-2-((4-(1'-(2-hydroxyetyl)-[1,4'-bipiperidin]
-4-yl)-2-metoxyphenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gidng nhu trong Budce 2 cta vi du 1 néu trén dé thu duoc
N-(2-((5-clo-2-((4-(1'-(2-hydroxyetyl)-[1,4'-bipiperidin] -4-yl)-2-metoxyphenyl)amino)
pyrimidin-4-yl)amino)phenyl)metansulfonamit (3,4 mg, 4%).

'H NMR (300 MHz, CD;0D) 5 8,13 (s, 1 H), 7,38 (d, J= 7,8 Hz, 1 H), 7,53
(dd, J=7,8, 1,7 Hz, 1 H), 7,47 (d, J= 8,2 Hz, 1 H), 7,43-7,32 (m, 2 H), 6,94 (s, 1 H),
6,70 (d, , J= 8,4 Hz , 1 H), 3,93-3,84 (m, 7 H), 3,72 (d, /= 11,7 Hz, 2 H), 3,62-3,54
(m, 1 H), 3,24-3,13 (m, 4 H), 2,94-2,86 (m, 4 H), 2,48 (d, /= 13,0 Hz, 2 H), 2,22-2,06
(m, 7 H); LC-MS theo tinh todn C5pHsCIN;04S 629,3, theo thue t€ 630,0 M+ H")

Hop chét ctia vi du 15 dugc didu ché theo so dd phén Gng vi du 14 dudi day.

[So d6 phan Gng vi du 14]
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<Vi du 15> Diéu ché

N-(2-((2-((4-(1-axetylpiperidin-4-yl)-2-metoxyphenyl)amino)-5-clopyrimid
in-4-yl)amino)phenyl)metansulfonamit

Dung dich diclometan (2mL) cua N-(2-((5-clo-2-((2-metoxy-4-(piperidin-
4-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit (40mg, 0,07mmol)
dugc bd sung trietylamin (20uL, 0,14mmol) va axetic anhydrit (10pL, 0,07mmol) ¢
0°C. Hon hgp phan tmg ¢ trén duoc khudy trong 2 gio & nhiét do xung quanh. Hon
hop néu trén dugc cd trong ap sudt giam, va cin dugc tinh ché bang HPLC didu ché
d¢ thu dugc  N-(2-((2-((4-(1-axetylpiperidin-4-yl)-2-metoxyphenyl)amino)-5-
clopyrimidin-4-yl)amino)phenyl)metansulfonamit (12,7 mg, chit rén mau tring) véi
higu suat 34%.

'H NMR (300 MHz, CD;0D) 8 8,09 (s, 1 H), 7,76 (d, J= 7,6 Hz, 1 H), 7,51
(dd, J=17,7, 1,9 Hz, 1 H), 7,43-7,32 (m, 3 H), 6,94 (s, 1 H), 6,70 (d, , /= 8,2 Hz, 1 H),
4,68 (d, J=13,2 Hz, 1 H), 4,05 (d, J= 13,6 Hz, 1 H), 3,86 (s, 3 H), 3,24 (t, /= 12,1
Hz 1 H), 2,95 (s, 3 H), 2,87-2,66 (m, 2 H), 2,15 (s, 3 H), 1,88 (t, /= 13,7 Hz , 2 H),
1,76-1,51 (m, 2 H); LC-MS theo tinh toan cho C,sHyCINgO4S 544,2, theo thuc té
545,0 M+ H")

Céc hop chét ctia cac vi du tir 16 dén 18 dugc diéu ché theo So' dd phan tmg vi
du 15 dudi day.

[So d6 phan tng vi du 15]

N N 0
Near Nas _R
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HN NH HN N
Cl 2N Cl SN
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N N N H R®=CHj,
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Trong d6, R®=H 14 hop chét cua vi du 16, R®*=CHj la hop chat ciia vi dy 17, va
R®=Ac 12 hop chét ciia vi dy 18.

<Vi du 16> Didu ché N-(2-((2-((4-([1,4'-bipiperidin]-4-yl)-2-metoxyphenyl)
amino)-5-clopyrimidin-4-yl)amino)phenyl)metansulfonamit

N-(2-((5-010-2-((2-metoxy-4—(piperidin-4-yl)phenyl)amino)pyrimidin—4-yl)ami
no)phenyl)metansulfonamit (24,4mg, 0,04mmol), 1-boc-4-piperidon(16,9mg, 0,08
mmol), dung dich diclometan 1M (120pL, 0,12mmol) cla axit axetic va 1,2-dicloetan
(ImL) cua trietylamin (10pL, 0,04mmol) dugc khudy trong 1 gid & nhiét dd xung
quanh, va sau d6 natri triaxetoxyborohydrua (12,7 mg, 0,06mmol) dugc cho vao. Hoén
hgp phan ung & trén dugce khudy qua dém & nhiét do xung quanh. Hon hop néu trén
duogc co trong ap suét giam, CH,Cly/axit triflo axetic (1:1, 1 mL) dugc cho vao, va
dugc khudy trong 2 gid & nhiét do xung quanh. Hon hop phan tng & trén duge co
trong chin khong, va cidn duogc tinh ché bing HPLC diéu ché dé thu duoc
N—(2-((2-((4-([1,4'-bipiperidin]-4-yl)-2-metoxyphenyl)amino)-5—clopyrimidin—4-yl)am
ino)phenyl)metansulfonamit (9,4 mg, chét rén mau do) véi hidu suit 51%.

'H NMR (300 MHz, CD;0D) § 8,10 (s, 1 H), 7,78-7,74 (m, 1 H), 7,53-7,47
(m, 1H), 7,42-7,36 (m, 2H), 7,32 (d, J= 8,1 Hz, 1 H), 7,12 (sd, /= 1,6 Hz, 1 H), 6,99
(dd, J=8,2, 1,6 Hz, 1 H), 4,39 (d, J= 13,4 Hz, 1 H), 3,98 (s, 3 H), 3,89-3,78 (m, 1
H), 3,74-3,58 (m, 1 H), 3,52 (d, /= 13,0 Hz, 2H), 3,21 (t, J= 13,0 Hz , 2 H), 3,10 (t,
J = 13,6 Hz , 1H), 3,03 (s, 3 H), 2,23 (d, J = 13,5 Hz, 2 H), 2,08-1,97 (m, 4H),
1,84-1,71 (m, 2H); LC-MS theo tinh todn CyH36CIN;O3S 585,2, theo thuc té 586,0
M+H"

<Vi du 17> Diéu ché

N-(2-((5-clo-2-((2-metoxy-4-(1'-metyl-[1,4'-bipiperidin]-4-yl)phenyl)amino
)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Buéc 1 cua vi du 16 néu trén dé thu duoc
N-(2-((5-clo-2-((2-metoxy-4-(1'-metyl-[ 1,4'-bipiperidin] -4-yl)phenyl)amino)pyrimidin
-4-yl)amino)phenyl)metansulfonamit (73,3 mg, 88%).

'H NMR (300 MHz, CD;0D) 5 8,13 (s, 1 H), 7,72 (dd, /= 7.8, 1,7 Hz, 1 H),
7,52 (dd, J=7.8, 1,7 Hz, 1 H), 7,45 (d, J= 8,2 Hz, 1 H), 7,40 (td, /= 7,6, 1,8 Hz, 1 H),
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734 (td, J=17,7, 1,7 Hz, 1 H), 6,94 (sd, J= 1,8 Hz, 1 H), 6,69 (d, , J= 8,2 Hz , 1 H),
3,87 (s, 3 H), 3,72 (d, J= 11,9 Hz, 4 H), 3,66-3,53 (m, 1 H), 3,27-3,09 (m, 4 H), 2,94
(s, 3 H), 2,92 (s, 3 H), 2,91-2,84 (m, 1 H), 2,47 (d, J= 13,4 Hz, 2 H), 2,24-2,06 (m, 6
H); LC-MS theo tinh todn C,oH;33CIN;038 599,2, theo thuc t€ 600,0 M+ H")

<Vi du 18> Piéu ché

N-(2-((2-((4-(1'-axetyl-[1,4'-bipiperidin]-4-yl)-2-met0xyphenyl)amino)-S-cl
opyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Bude 1 ctia vi du 16 néu trén dé thu duoc
N—(2-((2—((4-(1'—axety1-[1,4’-bipiperidin]-4-yl)-2-metoxyphenyl)amino)-5-clopyrimidi
n-4-yl)amino)phenyl)metansulfonamit (40,2 mg, 46%).

'H NMR (300 MHz, CD;0D) & 8,11 (s, 1 H), 7,75 (dd, J= 7,2, 2,3 Hz, 1 H),
7,55-7,50 (m, 2 H), 7,41-7,32 (m, 2 H), 6,91 (s, 1 H), 6,68 (d, J=9,5Hz, 1 H), 4,74
(d, J=13,6 Hz, 1 H), 4,13 (d, J=13,9 Hz, 1 H), 3,87 (s, 3 H), 3,67 (d,J=12,1 Hz,
2 H), 3,57-3,49 (m, 1 H), 3,21 (t, J= 12,9 Hz, 3 H), 2,94 (s, 3 H), 2,92-2,85 (m, 1 H),
2,68 (t, J=12,7 Hz , 1 H), 2,24-2,17 (m, 7 H), 2,08-1,92 (m, 2 H), 1,85-1,61 (m, 2 H);
LC-MS theo tinh toan C;oH3gCIN,0,4S 627,2, theo thuc 6 628,0 M + H)

Céc hop chét ciia céc vi du tr 19 dén 22 dugc didu ché theo So d6 phan tng vi
du 16 dudi day.

[So db phan tmg vi du 16]

-49-



37259

HoN
0. o)
" N
N A -
Oj's‘\o jz \ o- 0\’8\\0 T/\i
J—— HN AR \/ P { V> e A \\\/ {,— / o
Budce 3 .0 Budc 4
Cl\(;\ N = \l N~ C'\(\ N~
NN J
N
o‘\
N R® N
\S/ S ] (\\N( \S/ Z l (\NH
o ° /~\/N /' ¢ ° ™
—— " Cl T Gl
Budce 5 t U Budc 6 ]\/
Ré=Ac
R®=Boc 0\

Budc 7 (l\ U
N~ N =
o\

Trong do, trong hop chat duoc tao ra sau khi thuc hién Budc 5, R%=Ac 1a hop
chat ctia vi du 19 va R*=Boc 1a hop chét cta vi du 20 va hop chat dugc tao ra sau khi
thuc hién Budc 6 1a hop chit cua vi du 21 va hop chit duoc tao ra sau khi thuc hién
Bude 7 1a hop chét cta vi dy 22.

<Vi du 19> Diéu ché

N—(2-((2-((4-(4-(4-axetylpiperazin—1-yl)piperidin-1-yl)-2-metoxyphenyl)am
ino)-5-clopyrimidin-4-yl)amino)phenyl)metansulfonamit

Budc 1: Diéu ché 8-(3-metoxy-4-nitrophenyl)-1,4-dioxa-8-azaspiro[4.5]decan

Trong khi DMF (75 mL) cta 4-flo-2-metoxy- 1-nitrobenzen (5 g, 29,21mmol)
duoc khudy & nhiét do xung quanh, 1,4-dioxa-8-azaspiro[4.5]decan (5,0g, 35,0mmol)
va kali cacbonat (8,0g, 58,0mmol) dugc cho vao. Hon hop phén tng & trén duoc

khudy qua dém & nhiét do xung quanh. Hon hop phéan tng ¢ trén dugc toi bing nudc
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lanh va khuéy trong 15 phut. Chét rén két tia duoc loc va séy kho dé thu duogc
8-(3-metoxy-4-nitrophenyl)-1,4-dioxa-8-azaspiro[4.5]decan (8,0g, 94%) & dang chét
rin mau vang.

'H NMR (300 MHz, CDCl3) & 8,01 (d, J=9,3 Hz, 1 H), 6,45 (dd, J=9.4, 2,6
Hz, 1 H), 6,35 (d, J = 2,5 Hz, 1 H), 4,02 (s, 4 H), 3,96 (s, 3 H), 3,72-3,46 (m, 4 H),
2,24-1,72 (m, 4 H).

Budc 2: Diéu ché 2-metoxy-4-(1,4-dioxa-8-azaspiro[4.5]decan-8-yl)anilin

Dung  dich  metanol (15 mL) dd  duwoc  khudy  chua
8-(3-metoxy-4-nitrophenyl)-1,4-dioxa-8-azaspiro[4.5]decan (1,0g, 3,39mmol) dugc
bd sung Pd/C 10% (paladi trén than hoat tinh, 36mg, 0,33mmol) trong moi truong
argon. Hon hop phan Gng & trén dugc khudy trong 3 gid & nhiét dd xung quanh trong
ap suét khi hydro 1a 1 atm. Hon hop phan tng & trén duoc loc qua xe-lit va duge ¢o
trong 4p sudt gidm dé thu dugc 2-metoxy-4-(1,4-dioxa-8-azaspiro[4.5]
decan-8-yl)anilin (800 mg, 90%) lam chét rin mau nau.

'H NMR (300 MHz, CDCl3) § 6,67-6,50 (m, 3 H), 4,02 (s, 4 H), 3,87 (br s, 3
H), 3,22 (brs, 4 H), 1,95 (br s, 4 H)

Buéc 3: Diéu ché N-(2-((5-clo-2-((2-metoxy-4-(1,4-dioxa-8-azaspiro
[4.5]decan-8-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Hon hop n-butanol (5mL) cua N-(2-((2,5-diclopyrimidin-4-yl)amino)
phenyl)metansulfonamit (200 mg, 0,60mmol) va 2-metoxy-4-(1,4-dioxa-8-azaspiro
[4.5]decan-8-yl)anilin (158 mg, 0,60 mmol) dugc bd sung dung dich n-butanol (3,75
mL, 0,30mmol) ctia HC1 0,08N hodc TFA (axit triflo axetic). Ong phan tmg néu trén
duoc dong kin bang ndp 16t bang Teflon,va hdn hop phéan tng dugc khudy qua dém &
nhiét d6 95°C. Hdn hop néu trén duge cd trong ap suét giam, va can duoc tinh ché
bang HPLC didu ché dé thu duge N-(2-((5-clo-2-((2-metoxy-4-(1,4-dioxa-8-azaspiro
[4.5]decan—8-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit (150
mg, 40%) & dang chét rdn mau trang.

Buéc 4: Didu ché N-(2-((5-clo-2-((2-metoxy-4-(4-oxopiperidin-1-yl)phenyl)
amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Trong khi metanol (2ml) cua N-(2-((5-clo-2-((2-metoxy-4-(1,4-dioxa-8-
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azaspiro[4.5]decan-8—yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit
(150 mg, 0,267mmol) duc khudy, HCI 6N (2 ml) dugc cho vao ¢ nhiét do xung quanh.
H3n hop phan tng & trén duoc gia nhiét & 60°C trong 3 giv. Hon hop phén tng & trén
duge dé nguodi ¢ nhiét do xung quanh, va chét d& bay hoi dugc loai bo trong ap suét
giam. San phim khong tinh khiét thu duoc duge pha lodng bang nudc, bazo hoéa (pH
~8) bang dung dich NaOH 5N trong nudc va sau d6 chiét bang diclometan. Lép hitu
co néu trén dugc tach, ria béng nude va nude mudi, sau do, 1am kho trén Na,SO,, va
lam bay hoi trong ap suét giam aé thu dugc
N-(2-((5-clo-2-((2-metoxy-4-(4-oxopiperidin-1 -yl)phenyl)amino)pyrimidin-4-yl)amin
o)phenyl)metansulfonamit (100mg, 72%) ¢ dang chét rén mau tring.

'H NMR (300 MHz, CDCl3) & 8,06 (s, 1 H), 7,88-7,65 (m, 3 H), 7,64-7,45 (m,
1 H), 7,43-7,31 (m, 2 H), 6,56 (d, J = 2,6 Hz, 1 H), 6,39 (dd, J = 8,38, 2,5 Hz, 1 H),
3,86 (s, 3 H), 3,54 (t, J= 6,2 Hz, 4 H), 2,96 (s, 3 H), 2,61 (t, /= 6,0 Hz, 4 H)

Bude 5: Diéu ché
N-(2-((2-((4-(4-(4-axetylpiperazin- 1-yl)piperidin-1-yl)-2-metoxyphenyl)amino)-5-clo
pyrimidin-4-yl)amino)phenyl)metansulfonamit

Sau khi N-(2-((2-((4-(4-(4-axetylpiperazin-1-yl)piperidin-1-yl)-2-
metoxyphenyl)amino)-5-clopyrimidin-4-yl)amino)phenyl)metansulfonamit ~ (60mg,
0,11 mmol), 1-axetylpiperazin (28mg, 0,17mmol), dung dich 1M (220 pL, 0,17 mmol)
cta diclometan cua axit axetic, va 1,2-dicloetan (1mL) cta trietylamin (50 pL, 0,34
mmol) duoc khudy trong 1 gid & nhiét do xung quanh, natri triaxetoxyborohydrua
(49mg, 0,23mmol) dugc bd sung. Hon hgp phan ung & trén duogc khudy qua dém o
nhiét do xung quanh. Hon hop néu trén dugc co trong 4p suét giam. Chét can dugc
tinh ché bing HPLC diéu ché aé thu dugc
N-(2-((2-((4-(4-(4-axetylpiperazin-1-yl)piperidin-1 -yl)-2-metoxyphenyl)amino)-5-clo
pyrimidin-4-yl)amino)phenyl)metansulfonamit (35 mg, chét rin mau tring) véi hiéu
suét 48%

"H NMR (500 MHz, CDCls) § 8,10 (s, 1 H), 7,79-7,75 (m, 1 H), 7,72 (dd, J =
72,23 Hz, 1 H), 7,56-7,52 (m, 2 H), 7,38-7,32 (m, 3 H), 6,51 (brs, 1 H), 6,33 (d, /=
8,9 Hz, 1 H), 3,85 (s, 3 H), 3,69-3,61 (m, 4 H), 2,93 (s, 3 H), 2,71 (t, J= 11,7 Hz, 4 H),
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2,13 (br s, 3 H), 2,03 (s, 4 H), 1,80 (bs, 4 H); LC-MS theo tinh toan cho
C,oH37,CINgO,4S 628,23, theo thuc t€ 627,0 M - H)

<Vi du 20> Diéu ché
tert-butyl 4-(1-(4-((5-clo-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin-Z—yl)
amino)-3-metoxyphenyl)piperidin-4-yl)piperazin-1-cacboxylat

Thuec hién theo cach giéng nhu trong Budce 5 cta vi du 19 néu trén dé thu duoc
tert-butyl-4-(1-(4-((5-010-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin-Z-yl)
amino)-3-metoxyphenyl)piperidin-4-yl)piperazin- 1-cacboxylat (52 mg, 63%).

'H NMR (300 MHz, CDCl3) § 8,09 (s, 1 H), 7,76 (d, J = 9,0 Hz, 1 H),
7,72-7,66 (m, 1 H), 7,57-7,52 (m, 1 H), 7,48 (s, 1 H), 7,38-7,31 (m, 2 H), 7,26 (s, 1 H),
6,50 (brs, 1 H), 6,33 (d, J= 8,4 Hz, 1 H), 3,84 (s, 3 H), 3,69-3,54 (m, 6 H), 2,92 (s, 3
H), 2,77-2,62 (m, 6 H), 2,07-1,99 (m, 3 H), 1,83-1,74 (m, 2 H), 1,49 (s, 9H); LC-MS
theo tinh toan cho C3,H,;CINgO5S 686,28, theo thuc t€ 685,0 (M - HY

<Vi du 21> Diéu ché
N—(2-((5-cl0-2-((2-metoxy-4-(4-(piperazin-1-yl)piperidin-1-yl)phenyl)amino)pyri
midin-4-yl)amino)phenyl)metansulfonamit

Hon hop diclometan (1ml) cia tert-butyl 4-(1-(4-((5-clo-4-((2-(metylsul
fonamido)phenyl)amino)pyrimidin-2-y1)amino)-3-metoxyphenyl)piperidin—4-y1)pipera
zin-1-cacboxylat (20mg, 0,03mmol) duoc bd sung dioxan (0,014 ml, 0,06 mmol) cua
HCI 4N & 0°C. Hon hop phan tng & trén dugc dua lén dén nhiét do xung quanh va
khudy trong 2 gid. Hdn hgp phéan tng & trén dugc cd trong ap sut giam dé thu duoc
N-(2-((5-clo-2-((2-metoxy-4-(4-(piperazin-1-yl)piperidin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit (20 mg, chit rin mau tring) v6i hiéu sut 88%.

'H NMR (300 MHz, CD;0D) & 8,19 (s, 1 H), 7,70 (d, J = 7,9 Hz, 1 H),
7,60-7,56 (m, 1 H), 7,52-7,44 (m, 2 H), 7,45-7,40 (m, 1 H), 7,16 (br s, 1 H), 6,85 (brs,
1 H), 3,94-3,88 (m, 5 H), 3,70-3,66 (m, 8 H), 3,50-3,38 (m, 2 H), 3,00 (s, 3 H),
2,51-2,40 (m, 2 H), 2,34-2,18 (m, 2 H); LC-MS theo tinh todn cho Cy7H;5CINgO5S
586,22, theo thuc té 585,1 (M - H")

<Vi du 22> Diéu ché
N—(2-((5-clo-2-((4-(4-(4-(2-hydroxyetyl)piperazin-l-yl)piperidin-l-yl)-2-metoxyph
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enyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Trong khi khudy DMF (1mL) cta N-(2-((5-clo-2-((2-metoxy-4-(4-(piperazin
-1-yl)piperidin-1 —yl)phenyl)amino)pyrimidin—4-yl)amino)phenyl)metansulfonamit
(30mg, 0,05mmol), DIPEA (diisopropyletylamin) (0,017 mL, 0,Immol) va
2-iodoetanol (10,9mg 0,06mmol) dugc cho vao ¢ nhigt do xung quanh. Hon hop phan
ng & trén dugc gia nhiét ¢ nhiét do 80°C trong 30 phut bang vi séng. Hon hop phan
tmg & trén dugc c6 va tinh ché bing HPLC dé thu duoc
N-(2-((5-clo-2-((4-(4-(4-(2-hydroxyetyl)piperazin-1-yl)piperidin-1 -yl)-2-metoxypheny
l)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit (20,1mg, 70%) & dang chét
rin mau tréng.

'NMR (300 MHz, CD;0D) 8 8,11 (s, 1 H), 7,76 (dd, J = 7.4, 2,1 Hz, 1 H),
7,58-7,53 (m, 1 H), 7,49-7,37 (m, 3 H), 6,91 (d, /= 2,6 Hz, 1 H), 6,66 (dd, /= 8,8, 2,5
Hz, 1 H), 3,92-3,80 (m, 7 H), 3,50 (br s, 4 H), 3,31-3,25 (m, 4 H), 3,12-3,16 (m, 4 H),
2,99 (s, 3 H), 2,23 (d, J = 12,4 Hz, 2 H), 1,99-1,87 (m, 2 H); LC-MS theo tinh toan
cho C,oH3oCINgO,S 630,25, theo thuc té 629,1 (M - H')

Céc hop chit ctia cac vi du 23 va 27 duoc didu ché theo So @ phan tng vi du
17 dudi day.

[So dd phan tng vi du 17]
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Trong do, hop chit dugc tao ra sau khi thuc hién Budce 1 1a hop chét cta vi du
23, va trong hop chit duge tao ra sau khi thuc hién Budce 2, R%=Ac la hop chét cua vi

du 24, R=Me 12 hop chat cta vi du 25, va R*=Boc 1a hop chat cia vi du 26, va hop
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chét dugc tao ra sau khi thuc hién Bude 3 12 hop chat cua vi du 27.

<Vi du 23> Diéu ché
N—(2-((5-clo-2-((2-metoxy-4-(piperazin-l-yl)phenyl)amino)pyrimidin-4-yl)amino)
phenyl)metansulfonamit

Hon hop n-butanol (1ml) chtra N-(2-((2,5-diclopyrimidin-4-yl)amino)phenyl)
metansulfonamit 2 (100mg, 0,30mmol) va zert-butyl 4-(4-amino-3-metoxyphenyl)
piperazin-1-cacboxylat (92,2mg, 0,30mmol) dugc bd sung dung dich n-butanol (3,75
mL, 0,30mmol) chira HC1 0,08 N hodc TFA (axit triflo axetic). Ong phan g néu trén
duoc dong kin bang nép 16t bang Teflon, va hdn hop phan tmg duoc khudy qua dém &
nhiét 6 95 °C. Hon hop néu trén dugc cd trong 4p suét giam, va can dugc tinh ché
bing HPLC diéu ché dé thu dugc N-(2-((5-clo-2-((2-metoxy-4-(piperazin-1-yl)phenyl)
amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit (150 mg, 82%) & dang chét ran
mau tring.

'H NMR (500 MHz, CD;0D) 5 8,09 (s, 1 H), 7,82-7,77 (m, 1 H), 7,54 (dd, J =
79, 1,7 Hz, 1 H), 7,44-7,31 (m, 3 H), 6,74 (d, J=2,5 Hz, 1 H), 6,50 (s, 1 H), 3,87 (s,
3 H), 3,45 (m, 4 H), 3,41 (m, 4 H), 2,98 (s, 3 H)

<Vi du 24> Diéu ché
N—(2-((2-((4-(4-(1-axetylpiperidin—4-yl)piperazin-1-yl)—2-metoxyphenyl)amino)—S-
clopyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gidng nhu trong Budce 4 cta vi du 19 néu trén dé thu dugc
N-(2-((2-((4-(4-(1-axetylpiperidin-4-yl)piperazin-1-yl)-2-metoxyphenyl)amino)-5 -clo
pyrimidin-4-yl)amino)phenyl)metansulfonamit (60 mg, 64(%).

'H NMR (300 MHz, CDCl3) § 8,09 (s, 1 H), 7,79 (d, J = 8,8 Hz, 1 H),
7,75-7,68 (m, 1 H), 7,60 (s, 1 H), 7,57-7,50 (m, 1 H), 7,37-7,31 (m, 2 H), 6,49 (d, J =
2,5 Hz, 1 H), 6,31 (d, J= 8,8 Hz, 1 H), 3,84 (s, 3 H), 3,29-3,18 (br s, 4 H), 3,16-3,40
(m, 2 H), 2,94 (s, 3 H), 2,90-2,81 (br s, 4 H), 2,66-2,52 (m, 2 H), 2,13 (s, 3 H),
1,99-1,95 (m, 2 H), 1,59-1,47 (s, 2 H); LC-MS theo tinh todn cho CygHj3;CIN5O4S
628,23, theo thuc té 627,0 M - H")

<Vi du 25> Piéu ché N-(2-((5-clo-2-((2-metoxy-4-(4-(1-metylpiperidin-4-yl)

piperazin-l-yl)phenyl)amino)pyrimidin-4-yl)amin0)phenyl)metansulfonamit
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Thuc hién theo cach gibéng nhu trong Bude 4 cua vi du 19 néu trén dé thu duogc
N-(2-((5-clo-2-((2-metoxy-4-(4-(1-metylpiperidin-4-yl)piperazin-1 -yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit (29,6 mg, 33%).

'H NMR (500 MHz, CD50D) & 8,08 (s, 1 H), 7,80 (d, /= 7,8 Hz, 1 H), 7,53
(dd, J=17,7, 1,8 Hz, 1 H), 7,40-7,33 (m, 3 H), 6,73 (d, J= 2,5 Hz, 1 H), 6,50 d,J=
8,7 Hz, 1 H), 3,87 (s, 3 H), 3,75 (d, J = 12,8 Hz, 2 H), 3,62-3,45 (m, 8 H), 3,20-3,12
(m, 2 H), 2,98 (s, 3 H), 2,95 (s, 3 H), 2,56-2,47 (d, J= 13,4 Hz, 2 H), 2,20-2,10 (m, 2
H); LC-MS theo tinh toan cho C,gH37CINgO3S 600,24, theo thuc t6599,0 M - H")

<Vi du 26> Pidu ché fert-butyl 4-(4-(4-((5-clo-4-((2-(metylsulfonamido)
phenyl)amino)pyrimidin-z-yl)amino)-3-metoxyphenyl)piperazin-l-yl)piperidin-l
-cacboxylat

Thuec hién theo cach giéng nhu trong Bude 4 cua vi du 19 néu trén dé thu duogc
tert-butyl-4—(4-(4-((5-clo-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin-z-yl)
amino)-3-metoxyphenyl)piperazin-1-yl)piperidin-1-cacboxylat (16,0mg, 17%).

'H NMR (300 MHz, CDCl3) 5 8,09 (s, 1 H), 7,79 (d, J = 8,8 Hz, 1 H),
7,74-7,68 (m, 1 H), 7,56-7,51 (m, 2 H), 7,38-7,31 (m, 2 H), 6,49 (d, /=2,5 Hz, 1 H),
6,32 (d, J=9,2 Hz, 1 H), 4,23 (br s, 2 H), 3,84 (s, 3 H), 3,29 (br s, 4 H), 2,94 (br s, 7
H), 2,83-2,67 (m, 4 H), 2,08-2,98 (m, 2 H), 1,49 (s, 9 H); LC-MS theo tinh toan cho
C3,H43CINgOsS 686,28, theo thuc té 684,9 M - H")

<Vi du 27> DPidu ché N-(2-((5-clo-2-((2-metoxy-4-(4-(piperidin-4-yl)
piperazin-1-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo céach gibng nhu trong Vi du 21 néu trén dé thu duogc
N-(2-((5-clo-2-((2-metoxy-4-(4-(piperidin-4-yl)piperazin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit (16 mg, 95%).

'NMR (300 MHz, CD;0D) § 8,09 (s, 1 H), 7,75 (br s, 1 H), 7,55 (br s, J=7.9,
1,6 Hz, 1 H), 7,48-7,35 (m, 2 H), 7,29 (d, J= 8,8 Hz, 1 H), 6,77 (s, 1 H), 6,54 (br s, 1
H), 4,04-3,90 (m, 2 H), 3,88 (s, 3 H), 3,84-3,69 (m, 4 H), 3,66-3,58 (m, 2 H),
3,44-334 (m, 2 H), 3,27-3,11 (m, 3 H), 3,00 (s, 3 H), 2,55 (d, J = 13,3 Hz, 2 H),
2,29-2,00 (m, 2 H); LC-MS theo tinh todn cho Cy;H3sCINgOsS 586,22, theo thuc té
585,0 (M- H")
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Hop chét ctia vi du 28 dugce didu ché theo so dd phan tng vi du 18 dudi day.

[So dd phan tmg vi du 18]
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<Vi du 28> Pidu ché N-(2-((5-clo-2-((2-metoxy-4-(4-metylpiperazin-1-yl)
phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gidng nhu trong Budce 2 cua vi du 1 néu trén dé thu dugc
N-(2-((5-clo-2-((2-metoxy-4-(4-metylpiperazin-1 -yl)phenyl)amino)pyrimidin-4-yl)am
ino)phenyl)metansulfonamit (15,0 mg, 19%).

'H NMR (300 MHz, CDCl;) & 8,09 (s, 1 H), 7,78 (d, J = 8,8 Hz, 1 H),
7,74-7,68 (m, 1 H), 7,59-7,51 (m, 2 H), 7,38-7,32 (m, 2 H), 6,48 (d, /= 2,5 Hz, 1 H),
6,35-6,28 (m, 1 H), 3,85 (s, 3 H), 3,34-3,26 (m, 4 H), 3,02-2,86 (m, 7 H), 2,59 (s, 3 H);
L.C-MS theo tinh to4dn cho C,3H,3CIN,O;S 517,17, theo thuc 6 515,9 (M - H')

Hop chét cua vi du 29 duoc didu ché theo so dd phén Gng vi du 19 dudi day.

[So dd phan tmg vi du 19]
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<Vi du 29> Piéu ché 4-(4-((5-clo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin
-2-yl)amino)-3-metoxyphenyl)piperazin
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Budc 1: Didu ché rert-butyl 4-(4-((5-clo-4-((2-nitrophenyl)amino)pyrimidin-
2-yl)amino)-3-metoxyphenyl)piperazin-1-cacboxylat

Thuc hién theo cach gidng nhu trong Budc 1 cua vi du 6 néu trén dé thu duogc
z‘ert—butyl-(4-((5-010-4-((2-nitrophenyl)amino)pyrimidin—2-y1)amino)-3-metoxyphenyl)
piperazin-1-cacboxylat (1,35 g, 69%).

'H NMR (300 MHz, CDCls) § 10,61 (s, 1 H), 8,95 (dd, J= 8,7, 1,3 Hz, 1 H),
8,26 (dd, J= 8,5, 1,6 Hz, 1 H), 8,19 (s, 1 H), 8,02 (d, /= 8,7 Hz, 1 H), 7,60 (td, J =
8,6,7,9, 1,6 Hz, 1 H), 7,30 (s, 1 H), 7,16 (ddd, J= 8,5, 7,2, 1,3 Hz, 1 H), 6,56 (d, J =
2,5 Hz, 1 H), 6,50 (dd, J = 8,7, 2,5 Hz, 1 H), 3,89 (s, 3 H), 3,71-3,50 (m, 4 H),
3,12-3,08 (m, 4 H), 1,49 (s, 9H); LC-MS theo tinh todn cho CysH3oCIN;Os 555,2, theo
thue t€ 555,9 M+ H)

Budc 2: Diéu ché rert-butyl 4-(4-((4-((2-aminophenyl)amino)-5-clopyrimidin-
2-yl)amino)-3-metoxyphenyl)piperazin-1-cacboxylat

Thuc hién theo cach giéng nhu trong Bude 2 cta vi du 6 néu trén dé thu duoc
tert-butyl-4-(4-((4-((2-aminophenyl)amino)-5-clopyrimidin-z-yl)amino)-3-metoxyphe
nyl)piperazin-1-cacboxylat (900mg, 70%).

LC-MS theo tinh todn cho CysH3,BrN;05 525.2, theo thuc té 526.0 M + H

Budc 3: Didu ché tert-butyl  4-(4-((4-((2-((N-(tert-butoxycacbonyl)
sulfamoyl)amino)phenyl)amino)-5-clopyrimidin-2-yl)amino)-3-metoxyphenyl)piperaz
in-1-cacboxylat

Thuc hién theo cach giéng nhu trong Budc 3 cia vi du 6 néu trén dé thu duoc
tert-butyl-4-(4-((5-clo-4-((2-((N-(tert-butoxycacbonyl)sulfamoyl)amino)phenyl)amino
)pyrimidin-2-yl)amino)-3-metoxyphenyl)piperazin-1-cacboxylat (13,5 mg, 39%).

'H NMR (500 MHz, CDCls) & 8,03-7,90 (m, 3H), 7,87 (d, J = 8,7 Hz, 1H),
7,46-7,28 (m, 3H), 7,20 (t, J = 7,6 Hz, 1H), 6,50 (s, 1H), 6,34 (d, /= 8,8 Hz, 1H), 3,82
(s, 3H), 3,58 (t, J= 5,0 Hz, 4H), 3,04 (t, J = 5,0 Hz, 4H), 1,48 (s, 18H)

Budc 4: Diéu ché
4—(4-((5-clo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-Z-yl)amino)-3-rnetoxyph
enyl)piperazin

Thuc hién theo cach gidng nhu trong Bude 4 cia vi du 6 néu trén dé thu dugc
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4-(4-((5-clo—4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)-3-metoxyph
enyl)piperazin (3,6 mg, hi€u sudt dinh luong).

'H NMR (300 MHz, CD;0D) 5 8,05 (s, 1 H), 7,93-7,81 (m, 1 H), 7,50 (dd, J=
7.7,1,9 Hz, 1 H), 7,43-7,24 (m, 3 H), 6,73 (s, 1 H), 6,53 (d, /= 8,7 Hz, 1 H), 3,85 (s,
3 H), 3,43-3,40 (m, 8 H); LC-MS theo tinh toan cho C,;H,sCINgO;S 504,2, theo thuc
t€ 504,8 M + H")

Hop chit ctia vi du 30 duoc didu ché theo so dd phan tng vi du 20 dudi day.

[So dd phan tng vi du 20]
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<Vi du 30> Piéu ché 4-(4-((5-bromo-4-((2-(sulfamoylamino)phenyl)amino)
pyrimidin-2-yl)amino)-3-metoxyphenyl)piperazin

Buéc 1: Diéu ché rert-butyl 4-(4-((5-bromo-4-((2-nitrophenyl)amino)
pyrimidin-2-yl)amino)-3-metoxyphenyl)piperazin-1-cacboxylat

Thuc hién theo cach gidng nhu trong Bude 1 cta vi du 6 néu trén dé thu duogc
tert-butyl-4-(4-((5-bromo-4-((2-nitrophenyl)amino)pyrimidin—2-yl)amino)-3-metoxyp
henyl)piperazin-1-cacboxylat (70 mg, 12%).

'H NMR (300 MHz, CDCl;) § 10,58 (s, 1 H), 8,86 (d, J = 8,8 Hz, 1 H),
8,30-8,25 (m, 2H), 8,04 (s, 1 H), 7,60 (t, J= 8,0 Hz, 1 H), 7,19 (t, /=78 Hz, 1 H),
6,61 (s, 1H), 3,90 (s, 3 H), 3,69 (br s, 4 H), 3,16 (br s, 4 H), 1,52-1,44 (s, 9 H);
LC-MS theo tinh toan cho C,sH30BrN;O5 599,2, theo thuc té 600,7 (M + H")

Bude 2: Didu ché tert-butyl  4-(4-((4-((2-aminophenyl)amino)-5-

bromopyrimidin-2-yl)amino)-3-metoxyphenyl)piperazin-1 -cacboxylat

-5O-



37259

Thuc hién theo cach giéng nhu trong Budc 2 ctia vi du 6 néu trén dé thu duoc
tert-butyl-(4—((4-((2-aminophenyl)amino)-S-bromopyrimidin-2-yl)amino)-3-metoxyph
enyl)piperazin-1-cacboxylat (50 mg, 74%).

LC-MS theo tinh toan cho CasHs;BrN;03 569,2, theo thuc té 569,8 (M + H")

Budc 3: Diéu ché rert-butyl 4-(4-((5-bromo-4-((2-((N-(tert-butoxycacbonyl)
sulfamoyl)amino)phenyl)amino)pyrimidin-2-yl)amino)-3 -metoxyphenyl)piperazin-1-c
acboxylat

Thuc hién theo cach giéng nhu trong Budc 3 cua vi du 6 néu trén dé thu duoc
terz‘-butyl-4-(4-((5-bromo-4-((2-((N—(tert-butoxycacbonyl)sulfamoyl)amino)phenyl)am
ino)pyrimidin—Z-yl)amino)-3-metoxyphenyl)piperazin-l-cacboxylat (20 mg, 33%).

'H NMR (300 MHz, CD;0D) § 8,07 (s, 1 H), 7,94 (d, J= 8,0 Hz, 1 H), 7,82 (s,
1 H), 7,66 (d, J= 8,7 Hz, 1 H), 7,38 (dd, J="7,7, 1,5 Hz, 1 H), 7,31 (td, /= 7.8, 1,7 Hz,
1 H), 7,27-7,19 (m, 1 H), 6,62 (s, 1 H), 6,39 (s, 1 H), 3,84 (s, 3 H), 3,62-3,52 (m, 4 H),
3,09 (brs, 4H), 1,49 (s, 9 H), 1,48 (s, 9 H); LC-MS theo tinh toan cho C;;H4BrNgO;S
748.2, theo thuc té 748,6 M + H)

Budc 4: Didu ché

4-(4—((5-bromo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)-
3-metoxyphenyl)piperazin

Thuc hién theo céch giéng nhu trong Budc 4 cia vi du 6 néu trén dé thu dugc
4-(4-((5-bromo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)-3-metox
yphenyl)piperazin (16,9 mg, hi€u sudt dinh luong).

'H NMR (500 MHz, CD;0D) § 8,13 (s, 1 H), 7,90 (s, 1 H), 7,50 (dd, J =77,
1,6 Hz, 1 H), 7,41-7,25 (m, 3 H), 6,74 (d, J=2,5 Hz, 1 H), 6,55 (s, 1 H), 3,85 (s, 3 H),
3,45 (q, J=4,1, 3,6 Hz, 4H), 3,39 (dd, J= 6,7, 3,3 Hz, 4H); LC-MS theo tinh toan cho
C, H,sBrNgO;S 548, 1, theo thuc té 548,7 (M + H')

Hop chit ctia vi du 31 dugc didu ché theo so d6 phan tng vi du 21 dudi déy.

[So db phan tng vi du 21]
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<Vi du 31> Pidu ché N-2-((2-((2-metoxy-4-(piperazin-4-yl)phenyl)
amino)-5-(triflometyl)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Buéc 1: Didu ché N-(2-((2-clo-5-(triflometyl)pyrimidin-4-yl)amino)
phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Budgc 1 cua vi du 1 néu trén dé thu dugc
N-(2-((2-clo-5-(triflometyl)pyrimidin-4-yl)amino)phenyl)metansulfonamit ~ (199mg,
18%).

'H NMR (300 MHz, CDCl;) § 8,47 (s, 1 H), 8,23 (brs, 1 H), 7,92 (d,J = 7.8
Hz, 1 H), 7,46-7,28 (m, 3 H), 6,27 (br s, 1 H), 3,05 (s, 3 H); LC-MS theo tinh toan cho
C,H,oCIF;N,0,S 366,0, theo thuc té 366,8 (M +H)

Bude 2: Didu ché

N-(2-((2-((2-metoxy-4-(piperazin-4-yl)phenyl)amino)-5-(triflometyl)pyrimidin
-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Budc 2 cia vi du 1 néu trén dé thu duoc
N—(2-((2-((2-metoxy-4-(piperazin-4-yl)phenyl)amino)—5-(triﬂometyl)pyrimidin—4-yl)a
mino)phenyl)metansulfonamit (54,2 mg, 65%).

'H NMR (300 MHz, CD;0D) 5 8,32 (br s, 1 H), 7,68 (br s, 1 H), 7,49 (dd, J =
7.4, 2,1 Hz, 1 H), 7,43-7,29 (m, 3 H), 6,69 (br s, 1 H), 6,39 (br s, 1 H), 3,85 (s, 3 H),
3,39 (br s, 8 H), 2,93 (s, 3 H); LC-MS theo tinh toan cho Cy3H,6F3N;05S 537,2, theo
thue té 537,8 M+ H")

Hop chét cta vi du 32 dugc diéu ché theo so db phan tng vi du 22 dudi day.

[So dd phan Gmg vi du 22]
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<Vi du 32> Diéu ché N-(2-((5-clo-2-((2-metoxy-4-morpholinophenyl)
amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Budc 1: Didu ché

5—clo-N2-(2-metoxy-4-morpholinophenyl)-N4 -(2-nitrophenyl)pyrimidin-2,4-dia
min |

Thuyec hién theo cach giéng nhu trong Bude 1 cla vi du 6 néu trén dé thu duogc
5-clo-Nz—(2-metoxy—4-morpholinophenyl)-N4-(2—nitrophenyl)pyrimidin-Z,4-diamin
(125,2 mg, 39%).

'H NMR (300 MHz, CDCl;) 6 11,08 (s, 1 H), 10,31 (s, 1 H), 8,52 (d, J=7.9
Hz, 1 H), 8,28 (d, J= 8,1 Hz, 1 H), 8,10 (s, 1 H), 7,69 (d, J = 5,8 Hz, 1 H), 7,57-7,47
(m, 1 H), 7,33-7,30 (m, 1 H), 7,11 (s, 1 H), 6,86 (d, J=7,1 Hz, 1 H), 4,12 (br s, 4 H),
3,87 (s, 3 H), 3,44 (br s, 4 H).

LC-MS theo tinh toan cho C,;H,,CIN¢O, 457,1, theo thuc té 456,9 (M + H")

Buéc 2: Didu ché

1\74-(2-aminophenyl)-5-clo-Nz-(2-metoxy-4-morpholinophenyl)pyrimidin—Z,4-d
iamin

Thuec hién theo cach gibng nhu trong Bude 2 cia vi du 6 néu trén dé thu duoc
N -(2-aminopheny1)-5-clo-Nz-(2-metoxy-4—morpholinophenyl)pyrimidin-2,4-diamin
(43,2 mg, 92%).

LC-MS theo tinh toan cho CyHyCINGO, 427,2, theo thuc t€ 426,9 (M + HY)
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Buéc 3: Didu ché N-(2-((5-clo-2-((2-metoxy-4-morpholinophenyl)amino)
pyrimidin-4-yl)amino)phenyl)metansulfonamit

Diclometan (2mL) cua N4-(2-aminophenyl)-5-010-N2-(2-metoxy-4-
morpholinophenyl)pyrimidin-2,4-diamin  (43,2mg, 0,10 mmol) dugc cho vao
trietylamin (50uL, 0,40mmol) va metansulfonyl clorua (30pL, 0,30 mmol) & 0°C. Hon
hop phan Ung & trén duoc khudy qua dém & nhiét d§ xung quanh. Hon hgp néu trén
dugc cd trong ap sudt giam, va cidn dugc tinh ché bing sic ky cot nhanh
(CH,CIy/EtOAc, 5:1) dé thu dugc N-(2-((5-clo-2-((2-metoxy-4-morpholinophenyl)
amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit (16,1 mg, chit rin mau vang
nhat) v&i hiéu sudt 32%.

'H NMR (300 MHz, CDCl3) § 8,07 (s, 1 H), 7,77 (d, J = 8,8 Hz, 1 H),
7,70-7,67 (m, 1 H), 7,53-7,50 (m, 1 H), 7,45 (br s, 1 H), 7,34-7,30 (m, 2 H), 7,27 (br s,
1 H), 6,47 (sd, J = 2,5 Hz, 1 H), 6,30 (dd, J = 8,9, 2,5 Hz, 1 H), 3,88-3,85 (m, 4 H),
3,83 (s, 3 H), 3,10-3,07 (m, 4 H), 2,90 (s, 3 H); LC-MS theo tinh toan cho
C,H,sCINGO,S 505,1, theo thuc té 504,9 (M + H)

<Vi du 33> Didu ché N-(Q2-((5-clo-2-((4-(4-((3R,55)-3,5-dimetylpiperazin
—1-yl)piperidin-l-yl)-2-metoxyphenyl)amino)pyrimidin-4-yl)amino)phenyl)metan
sulfonamit

Thuc hién theo céach giéng nhu trong Vi du 19 néu trén dé thu dugc
N-(2-((5-clo-2-((4-(4-((3R,5S)-3,5-dimetylpiperazin-1-yl)piperidin-1 -yl)-2-metoxyphe
nyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit (10,7 mg, 18%).

'H NMR (300 MHz, CD;0D) & 9,65 (s, 1 H), 9,31 (dd, J = 7.3, 2,1 Hz, 1 H),
9,14-9,04 (m, 2 H), 9,06-8,95 (m, 1 H), 9,00-8,86 (m, 2 H), 8,44 (sd, J] = 2,5 Hz, 1 H),
8,20 (dd, J = 8.9, 2,5 Hz, 1 H), 5,54 (s, 3 H), 5,41 (d, ] = 14,7 Hz, 2 H), 5,22-5,02 (m,
3 H), 4,82-4,60 (m, 3 H), 4,52 (s, 3 H), 4,32 (t, ] = 12,3 Hz, 2 H), 3,76 (d, ] = 12,6 Hz,
2 H), 3,62-3,40 (m, 2 H), 2,95 (d, ] = 6,4 Hz, 6H); LC-MS (M + H") theo tinh toén
cho CoH4oCINgO5S 615,3, theo thuc t€ 615,1.

<Vi du 34> Diéu ché
N-(2-((5-clo-2-((2-metoxy-4-(4-morpholinopiperidin-1-yl)phenyl)amino)pyrimidi

n-4-yl)amino)phenyl)metansulfonamit
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Thyc hién theo céch giéng nhu trong Vi du 19 néu trén dé thu dugc
N-(2-((5-clo-2-((2-metoxy-4-(4-morpholinopiperidin-1 -yl)phenyl)amino)pyrimidin-4-
yl)amino)phenyl)metansulfonamit (15,3 mg, 27%).

'H NMR (300 MHz, CD;0D) & 8,05 (s, 1 H), 7,77 (d, J = 7,7 Hz, 1 H),
7,56-7,48 (m, 1 H), 7,38 (qd, ] = 7,3, 1,8 Hz, 2 H), 7,25 (d, ] = 8,7 Hz, 1 H), 6,70 (sd,
J=2,5Hz 1 H), 6,50 (d, ] = 8,8 Hz, 1 H), 4,10 (dd, J = 19,2, 8,3 Hz, 2 H), 3,92 (d, J
= 13,2 Hz, 2 H), 3,84 (s, 3 H), 3,81-3,68 (m, 2 H), 3,65-3,48 (m, 2 H), 3,48-3,34 (m, 1
H), 3,29-3,15 (m, 2 H), 2,97 (s, 3 H), 2,93-2,79 (m, 2 H), 2,28 (d, T = 12,1 Hz, 2 H),
1,87 (qd, J = 12,3, 4,2 Hz, 2 H); LC-MS (M + H+) theo tinh toan cho Cy7H35CIN;04S
588,2, theo thuc té 588,0

<Vi du 35> Diéu ché N-(2-((5-clo-2-((2-metoxy-4-(4-(pyrolidin-1-yl)
piperidin-l-yl)phenyl)amin0)pyrimidin-4-yl)amin0)phenyl)metansulfonamit

Thuc hién theo cach giéng nhu trong Vi du 19 néu trén dé thu duoc
N-(2-((5-clo-2-((2-metoxy-4-(4-(pyrolidin-1-yl)piperidin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit (7,8 mg, 14%).

'H NMR (300 MHz, CD;0D) & 8,05 (s, 1 H), 7,77 (d, J = 7,7 Hz, 1 H),
7,56-7,48 (m, 1 H), 7,38 (qd, J = 7,3, 1,8 Hz, 2 H), 7,25 (d, ] = 8,7 Hz, 1 H), 6,70 (sd,
T7=2,5Hz, 1 H), 6,50 (d, ] = 8,8 Hz, 1 H), 4,10 (dd, ] = 19,2, 8,3 Hz, 2 H), 3,92 (d, J
= 13,2 Hz, 2 H), 3,84 (s, 3 H), 3,81-3,68 (m, 2 H), 3,65-3,48 (m, 2 H), 3,48-3,34 (m, 1
H), 3,29-3,15 (m, 2 H), 2,97 (s, 3 H), 2,93-2,79 (m, 2 H), 2,28 (d, J = 12,1 Hz, 2 H),
1,87 (qd, J = 12,3, 4,2 Hz, 2 H); LC-MS (M + H+) theo tinh toan cho C,7H35CIN;O5S
572,2, theo thyc té 572,0.

Hop chit ctia vi du 36 dugc didu ché theo so dd phan tng vi du 23 dudi déy.

[So dd phan tmg vi du 23]
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<Vi du 36> Diéu ché
(N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1-yl)-2-met0xyphenyl)amino)pyri
midin-4-yl)amino)phenyl)sulfamoyl)cacbamat

Bude 1: Diéu ché
5-clo-N2-(4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)-N4-(2-nitrophenyl)py
rimidin-2,4-diamin

Thuc hién theo cach giéng nhu trong Bude 1 cta vi du 6 néu trén dé thu duogc
5-clo-N2-(4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)-N4-(2-nitrophenyl)py
rimidin-2,4-diamin (120 mg, 45%).

'H NMR (500 MHz, cloform-d) 10,65 (s, 1 H), 9,00 (dd, J = 8,7, 1,3 Hz, 1 H),
8,29 (dd, J = 8,5, 1,6 Hz, 1 H), 8,21 (s, 1 H), 8,00 (d, J = 8,7 Hz, 1 H), 7,68 - 7,58 (m,
1 H), 7,23-7,26 (m, 2 H), 7,23-7,14 (m, 1 H), 6,60 (d, J =2,5 Hz, 1 H), 6,54 (dd, J =
8,8,2,6 Hz, 1 H), 3,91 (s, 3 H), 3,70 (d, ] = 11,8 Hz, 2 H), 2,75 (d, ] = 12,2, 2,4 Hz, 2
H), 2,41 (bs, 7 H), 2,02 (d, ] = 12,4 Hz, 2 H), 1,80-1,68 (m, 2 H).

Budc 2: Diéu ché
N4-(2—aminophenyl)—5-clo-N2-(4-(4-(dimetylamino)piperidin—1-y1)-2-metoxyphenyl)p
yrimidin-2,4-diamin

Thuc hién theo cach giéng nhu trong Budc 2 cua vi du 6 néu trén dé thu duoc
N4-(2-aminophenyl)-5-clo-N2-(4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)p
yrimidin-2,4-diamin (90 mg, 85%).

'H NMR (500 MHz, cloform-d) 8,04 (s, 1 H), 7,95 (d, J = 8,8 Hz, 1 H), 7,38 -
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7,36 (m, 2 H), 7,19 (td, T = 7,7, 1,5 Hz, 1 H), 6,92-6,86 (m, 2 H), 6,77 (s, 1 H), 6,52 (d,
T=2,6 Hz, 1 H), 6,33 - 6,29 (m, 1 H), 3,85 (s, 3 H), 3,84-3,77 (m, 2 H), 3,66 - 3,57 (m,
3 H), 2,68 (td, ] = 12,2, 2,3 Hz, 3 H), 2,47-2,38 (bs, 8 H), 2,00 (dd, J = 11,9, 3,2 Hz, 2
H), 1,72-1,68 (m, 2 H).

Bu6c 3: Didu ché tert-butyl (N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin
- 1—yl)-2-metoxyphenyl)amino)pyrimidin-4-yl)amino)phenyl)sulfamoyl)cacbamat

Thuc hién theo céch giéng nhu trong Budc 3 cia vi du 6 néu trén dé thu duoc
tert-butyl-(N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)amin
0)pyrimidin-4-yl)amino)phenyl)sulfamoyl)cacbamat (62 mg, 48%).

'H NMR (500 MHz, DMSO-dg) 8,06 (s, 1 H), 7,9 - 7,88 (m, 1 H), 7,78 (s, 1
H), 7,55 (d, T = 8,8 Hz, 1 H), 7,27 - 7,21 (m, 1 H), 7,12 - 7,04 (m, 2 H), 6,61 (d,J=
2,5 Hz, 1 H), 6,38 (dd, J = 8,9, 2,5 Hz, 1 H), 3,78 (s, 3 H), 3,72 (d, ] = 12,2 Hz, 2 H),
2,66 - 2,54 (m, 9 H), 1,92 (d, J = 12,4 Hz, 2 H), 1,65 - 1,54 (m, 2 H), 1,36 (s, 9 H).

Budc 4: Didu ché (N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1-yl)
-2-metoxyphenyl)amino)pyrimidin-4-yl)amino)phenyl)sulfamoyl)cacbamat

Thuec hién theo cach gidng nhu trong Budce 4 cia vi du 6 néu trén dé thu duogc
(N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)sulfamoyl)cacbamat (30mg, 60%).

'H NMR (300 MHz, Metanol-d,) 8,04 (dd, J = 8,0, 1,7 Hz, 1 H), 8,00 (s, 1 H),

7,74 (d,J = 8,8 Hz, 1 H), 7,47 (dd, J =77, 1,8 Hz, 1 H), 7,33 - 7,21 (m, 2 H), 6,66 (d,
J=12,6 Hz, 1 H), 6,44 (dd, ] = 8,8, 2,5 Hz, 1 H), 3,86 (s, 3 H), 3,69 (d,J = 12,1 Hz, 2
H), 2,75 - 2,65 (m, 2 H), 2,36 (bs, 7 H), 2,02 (d, J = 12,3 Hz, 2 H), 1,66 (dd, J = 12,1,
3,8 Hz, 2 H).

Hop chit ctia vi du 37 dugc didu ché theo so d6 phan tmg vi du 24 dudi day.

[So dd phan tig vi du 24]
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<Vi du 37> Didu ché (N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin
-1-yl)piperidin-1-yl)phenyl)amin0)pyrimidin-4-yl)amino)phenyl)sulfamoyl)cacba
mat

Budc 1: Didu ché  5-clo-N2-(2-metoxy-4-(4-(4-metylpiperazin-1-yl)
piperidin-1-yl)phenyl)-N4-(2-nitrophenyl)pyrimidin-2,4-diamin

Thuc hién theo cach gidng nhu trong Budce 1 cua vi du 6 néu trén dé thu duoc
5-clo-N2-(2-metoxy-4-(4-(4-metylpiperazin-1-yl)piperidin-1 -yl)phenyl)-N4-(2-nitrop
henyl)pyrimidin-2,4-diamin (130 mg, 44%).

'H NMR (500 MHz, cloform-d) 10,65 (s, 1 H), 9,00 (dd, J = 8,6, 1,3 Hz, 1 H),
8,29 (dd, J = 8,5, 1,7 Hz, 1 H), 8,21 (s, 1 H), 7,99 (d, ] = 8,7 Hz, 1 H), 7,63 (t, J = 7,7
Hz, 1 H), 7,29 (s, 1 H), 7,21 - 7,13 (m, 1 H), 6,59 (d, ] = 2,5 Hz, 1 H), 6,53 (dd, J =
8,8,2,5Hz, 1 H), 3,90 (s, 3 H), 3,71 (d, ] = 11,8 Hz, 2 H), 2,80 - 2,69 (m, 6 H), 2,64 -
2,42 (m, 4 H), 2,37 (s, 3 H), 2,00 (d, J = 12,4 Hz, 2 H), 1,81 - 1,70 (m, 2 H).

Budc 2: Didu ché N4-(2-aminophenyl)-5-clo-N2-(2-metoxy-4-(4-(4-metyl
piperazin-1-yl)piperidin-1-yl)phenyl)pyrimidin-2,4-diamin

Thuc hién theo cach giéng nhu trong Budc 2 cua vi du 6 néu trén dé thu duoc
N4-(2-aminophenyl)-5-clo-N2-(2-metoxy-4-(4-(4-metylpiperazin-1 -yl)piperidin-1-yl)
phenyl)pyrimidin-2,4-diamin (110 mg, 89%).

'H NMR (500 MHz, cloform-d) 8,04 (s, 1 H), 7,93 (d, ] = 8,8 Hz, 1 H), 7,40 -
734 (m, 2 H), 7.18 (td, T = 7,6, 1,5 Hz, 1 H), 6,92 - 6,86 (m, 2 H), 6,76 (s, 1 H), 6,51
(d,7=2,5Hz, 1 H), 6,32 (d, J = 8,8 Hz, 1 H), 3,84 (s, 3 H), 3,81 (bs, 2 H), 3,62 (d,J=
11,9 Hz, 3 H), 2,72 - 2,36 (m, 12 H), 2,34 (s, 3 H), 1,96 (d, J = 12,4 Hz, 2 H), 1,77 -
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1,67 (m, 3 H),

Buéc 3: Didu ché tert-butyl (N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metyl
piperazin-1-yl)piperidin-1 -yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)sulfamoyl)c
acbamat

Thuc hién theo cach gidng nhu trong Budce 3 cia vi du 6 néu trén dé thu dugc
tert-butyl-(N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin-1-yl)piperidin-1-yl)phen
yl)amino)pyrimidin-4-yl)amino)phenyl)sulfamoyl)cacbamat (65 mg, 44%).

"H NMR (500 MHz, DMSO-dy) 8,83 (s, 1 H), 8,06 (s, 1 H), 7,94 (d, J = 8,1 Hz,
1 H), 7,81 (s, 1 H), 7,50 (d, ] = 8,7 Hz, 1 H), 7,22 (d, J = 1,7 Hz, 1 H), 7,14 - 7,03 (m,
2 H), 6,60 (d, T =2,5 Hz, 1 H), 6,39 (dd, J = 8,8, 2,4 Hz, 1 H), 3,77 (s, 3H), 3,69 (d, J
= 12,1 Hz, 3 H), 2,80 - 2,58 (m, 10 H), 2,43 (bs, 4 H), 1,85 (d, J = 12,0 Hz, 3 H), 1,56
- 1,47 (m, 2 H), 1,38 (s, 9 H).

Bude 4: Diéu ché
(N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin-1-yl)piperidin-1 -yl)phenyl)amino)
pyrimidin-4-yl)amino)phenyl)sulfamoyl)cacbamat

Thuc hién theo cach gidng nhu trong Budce 4 cla vi du 6 néu trén dé thu duoc
(N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin-1-yl)piperidin- 1-yl)phenyl)amino)
pyrimidin-4-yl)amino)phenyl)sulfamoyl)cacbamat (50 mg, 66%).

'H NMR (300 MHz, Metanol-dy) & 8,01 (dd, J=7.9, 1,6 Hz, 1 H), 7,98 (s, 1
H), 7,71 (d, T= 8,8 Hz, 1 H), 7,44 (dd,J=7,7, 1,7 Hz, 1 H), 7,23 - 7,17 (m, 2 H), 6,63
(d,J=2,5Hz, 1 H), 6,41 (dd, J = 8,8,2,5 Hz, 1 H), 3,83 (s, 3 H), 3,66 (d, J= 12,2 Hz,
2 H), 2,79 - 2,38 (m, 11 H), 2,30 (s, 3 H), 2,00 (d, J = 12,3 Hz, 2 H), 1,736 - 1,58 (m,
1 H),

Céc hop chét cta cac vi du 38 va 39 duge diéu ché theo So dd phan tmg vi du
25 dudi day.

[So db phan tng vi du 25]
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Trong do, hop chét duoc tao ra sau khi thuc hién Budce 3 1a hop chét cta vi du
38, va hop chét duoc tao ra sau khi thyc hién Budc 4 1a hop chét cta vi du 39.

<Vi du 38> Diéu ché N-(2-((2-((4-(4-aminopiperidin-1-yl)-2-metoxyphenyl)
amino)-5-clopyrimidin-4-yl)amino)phenyl)metansulfonamit

Buéc 1: DPidu ché tert-butyl (1-(3-metoxy-4-nitrophenyl)piperidin-4-yl)
cacbamat

Thuc hién theo cach giéng nhu trong Budc 1 cua vi du 19 néu trén dé thu dugc
tert-butyl (1-(3-metoxy-4-nitrophenyl)piperidin-4-yl)cacbamat (400 mg, 78%).

'H NMR (500 MHz, DMSO-d¢) 7,88 (d, J = 9,5 Hz, 1 H), 6,89 (d, ] = 7,8 Hz,

1 H), 6,58 (dd, J = 9,5, 2,5 Hz, 1 H), 6,50 (d, J = 2,5 Hz, 1 H), 4,01 - 3,95 (m, 2 H),
3,91 (s, 3 H), 3,59 - 3,51 (m, 1 H), 3,09 - 3,00 (m, 2 H), 1,86 - 1,77 (m, 2 H), 1,44 -
1,35 (m, 11 H).

Budc 2: Diéu ché tert-butyl (1-(4-amino-3-metoxyphenyl)piperidin-4-yl)
cacbamat

Thuc hién theo céach gidng nhu trong Budce 2 cua vi du 19 néu trén dé thu duoc
tert-butyl (1-(4-amino-3-metoxyphenyl)piperidin-4-yl)cacbamat (320 mg, 87%).

'H NMR (500 MHz, DMSO-dg) 6,85 (d, J=7,8 Hz, 1 H), 6,57 - 6,51 (m, 2 H),
6,33 (d, J = 8,4 Hz, 1 H), 4,87 (bs, 2 H), 3,75 (s, 3 H), 3,41 - 3,34 (m, 2 H), 2,59 (t,J =
11,8 Hz, 2 H), 1,79 (d, ] = 12,1 Hz, 2 H), 1,56 - 1,45 (m, 2 H), 1,40 (s, 9 H).

Budc 3: Diéu ché N-(2-((2-((4-(4-aminopiperidin-1-yl)-2-metoxyphenyl)

amino)-5-clopyrimidin-4-yl)amino)phenyl)metansulfonamit
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Thuc hién theo cach giéng nhu trong Budc 3 cua vi du 19 néu trén dé thu duoc
N-(2-((2-((4-(4-aminopiperidin-1 -yl)-2-metoxyphenyl)amino)-5-clopyrimidin-4-yl)am
ino)phenyl)metansulfonamit (80 mg, 49%).

'H NMR (300 MHz, DMSO-dg) 9,31 (s, 1 H), 8,97 (bs, 1 H), 8,16 (s, 1 H),
7,95 - 7,88 (bs, 2 H), 7,83 (d, ] = 3,7 Hz, 1 H), 7,47 - 7,40 (m, 1 H), 7,35 (d,J=28,)5
Hz, 1 H), 7,30 - 7,23 (m, 2 H), 6,66 (d, ] = 2,3 Hz, 1 H), 6,40 (d, J = 8,9 Hz, 1 H),
3,78 (s, 3 H), 3,73 (d, J = 12,7 Hz, 2 H), 3,22 (bs, 1 H), 2,97 (s, 3 H), 2,80 (t,J=12,6
Hz, 2 H), 1,97 (d, ] = 11,9 Hz, 2 H), 1,69 - 1,54 (m, 1 H).

<Vi du 39> Diéu ché N-(1-(4-((5-clo-4-((2-(metylsulfonamido)phenyl)
amino)pyrimidin-2-yl)amin0)-3-metoxyphenyl)piperidin—4-yl)axetamit

Thuc hién theo céach giéng nhu trong Vi du 15 néu trén dé thu duoc
N-(l-(4—((5-clo-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin-2-y1)amino)-3-met
oxyphenyl)piperidin-4-yl)axetamit (25 mg, 78%).

'H NMR (500 MHz, DMSO-dq) 9,28 (s, 1 H), 8,47 (s, 1 H), 8,09 (s, 1 H), 8,01
(d,7=8,1 Hz, 1 H), 7,90 (s, 1 H), 7,84 (d,J=7,7 Hz, 1 H), 7,42 (d, T =8,7 Hz, 1 H),
737(dd, J=17,8, 1,6 Hz, 1 H), 7,24 (d,J=7,9 Hz, 1 H), 7,19 (td, ] = 7,6, 1,6 Hz, 1 H),
6,61 (d,J=2,5Hz, 1 H), 6,38 (dd, J = 8,7, 2,5 Hz, 1 H), 3,76 (s, 3 H), 3,70 (bs, 1 H),
3,61 (d, J = 12,4 Hz, 2 H), 2,96 (s, 3 H), 2,75 (t, T = 10,7 Hz, 1 H), 1,86 - 1,79 (m, 5
H), 1,55 - 1,44 (m, 2 H).

Hop chét ctia vi du 40 duoc didu ché theo so d6 phan ting vi du 26 dudi day.

[So dd phan tmg vi dy 26]
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<Vi du 40> Piéu ché
N-(2-((5-clo-2-((2-metoxy-4-(4-(metylamin0)piperidin-1-yl)phenyl)amino)pyrimid
in-4-yl)amino)phenyl)metansulfonamit

Budc 1: Diéu ché tert-butyl (1-(3-metoxy-4-nitrophenyl)piperidin-4-yl)(metyl)
cacbamat

Thuec hién theo cach gidng nhu trong Budce 1 ctia vi du 19 néu trén dé thu duoc
tert-butyl (1-(3-metoxy-4-nitrophenyl)piperidin-4-yl)(metyl)cacbamat (450 mg, 84%).

'H NMR (300 MHz, cloform-d) 8,02 (d, J =9,3 Hz, 1 H), 6,44 (dd, ] =9.4,2,6
}h,lHL654(¢Jf=L5}h,1HL4£7-398(m,2HL3S7(&3}D,110-L96@m
2 H), 2,75 (s, 3 H), 1,85 - 1,76 (m, 2 H), 1,50 (s, 9 H).

Budc 2: Didu ché tert-butyl (1-(4-amino-3-metoxyphenyl)piperidin-4-yl)
(metyl)cacbamat

Thuec hién theo cach giéng nhu trong Bude 2 cia vi du 19 néu trén dé thu duogc
tert-butyl-(1-(4-amino-3-metoxyphenyl)piperidin-4-yl)(metyl)cacbamat (400mg,
96%).

'H NMR (300 MHz, cloform-d) & 6,66 (d, J = 8,3 Hz, 1 H), 6,56 (bs, 1 H),
6,50 - 6,40 (m, 1 H), 3,86 (s, 3 H), 3,53 (d, J = 12,2 Hz, 3 H), 2,80 (s, 3 H), 2,71 (d,J
=12,2 Hz, 2 H), 1,99 - 1,83 (m, 2 H), 1,80 - 1,69 (m, 2 H), 1,50 (s, 9 H).

Buéc 3: DPiu ché N-(2-((5-clo-2-((2-metoxy-4-(4-(metylamino)piperidin-
1-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gidng nhu trong Budce 3 cia vi du 19 néu trén dé thu duoc
N-(2-((5-clo-2-((2-metoxy-4-(4-(metylamino)piperidin-1 -yl)phenyl)amino)pyrimidin-
4-yl)amino)phenyl)metansulfonamit (50mg, 33%).

'H NMR (300 MHz, DMSO-dg) 8,96 (s, 1H), 8,12 (d, J= 7,9 Hz, 1 H), 8,03 (s,
1ID,7£9(&1ID,7A8(¢JE:&7P&,IPD,129-7J9(HL1}D,@940ﬂ,J=7J,lﬁ
Hz, 1 H), 6,81 (t, ] =7,7 Hz, 1 H), 6,63 (d, ] = 2,5 Hz, 1 H), 6,46 (dd, J = 8,7, 2,5 Hz,
1 H), 3,77 (s, 3 H), 3,71 (d, ] = 12,6 Hz, 2 H), 2,90 - 2,81 (m, 1 H), 2,78 (s, 3 H), 2,71
(d,]=12,2 Hz, 2 H), 2,49 (s, 3 H), 1,99 (d, ] = 12,3 Hz, 2 H), 1,59 - 1,50 (m, 2 H).

Hop chit ctia vi du 41, 42 va 43 dugc diéu ché theo So do phan tng vi dy 27
dudi day.
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[So dd phan tmg vi du 27]
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Trong do,

R 1a chét phan (mg v6i nguyén liéu dau tién,

hop chét trong dé R®1a -NH(CH,),0OH 1a hop chét cta vi du 41,

hop chét trong d6 R 13 -NH(CH,),0CH; 1a hop chat cia vi du 42, va

hop chét trong d6 R® 1a -NH(CH,),N(CHj), la hop chét cia vi du 43.

<Vi du 41> Diéu ché

N-(2-((5-clo-2-((4-(4-((2-hydroxyetyl)amino)piperidin-1-yl)-2-metoxyphen
yl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo céch giéng nhu trong Vi du 19 néu trén dé thu duoc
N-(2-((5-clo-2-((4-(4-((2-hydroxyetyl)amino)piperidin-1 -yl)-2-metoxyphenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit (25 mg, 46%).

'H NMR (300 MHz, Metanol-d,) 8,06 (s, 1 H), 7,81 (d, J = 7,5 Hz, 1 H), 7,56
17,50 (m, 1 H), 7,44 - 7,35 (m, 2 H), 7,31 (d, T = 8,7 Hz, 1 H), 6,71 (d, J = 2,4 Hz, 1
H), 6,51 (d, J = 8,7 Hz, 1 H), 3,93 - 3,81 (m, 7 H), 3,23 (t, J = 5,2 Hz, 2 H), 2,99 (s, 3
H), 2,87 (dd, ] = 13,4, 11,2 Hz, 2 H), 2,25 (d, T = 12,4 Hz, 2 H), 1,90 - 1,73 (m, 2 H).

<Vi du 42> Diéu ché

N-(2-((5-c10-2—((2-metoxy-4—(4-((2-met0xyetyl)amino)piperidin-l-yl)pheny

l)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit
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Thuc hién theo céach gidng nhu trong Vi du 19 néu trén dé thu duoc
N-(2-((5 -clo-2-((2-metoxy-4-(4-((2-metoxyetyl)amino)piperidin-1 -yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit (22 mg, 40%).

'H NMR (300 MHz, Metanol-d,) 8,06 (s, 1 H), 7,82 (d, ] = 8,8 Hz, 1 H), 7,56
-7,50 (m, 1 H), 7,42 - 7,35 (m, 2 H), 7,33 (d, T = 8,6 Hz, 1 H), 6,70 (d, ] = 2,5 Hz, 1
H), 6,50 (d, ] = 8,9 Hz, 1 H), 3,91 - 3,80 (m, 5 H), 3,73 - 3,65 (m, 2 H), 3,45 (s, 3 H),
3,32 - 3,27 (m, 2 H), 2,98 (s, 3 H), 2,85 (t, J = 12,0 Hz, 2 H), 2,28 - 2,19 (m, 2 H),
1,87 - 1,72 (m, 2 H).

<Vi du 43> Diéu ché
N-(2-((5-clo-2-((4-(4-((2-(dimetylamino)etyl)amino)piperidin-l-yl)-Z-metoxyphen
yl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit

Thuc hién theo cach gibng nhu trong Vi du 19 néu trén dé thu duogc
N-(2-((5-clo-2-((4-(4-((2-(dimetylamino)etyl)amino)piperidin-1 -yl)-2-metoxyphenyl)a
mino)pyrimidin-4-yl)amino)phenyl)metansulfonamit (10 mg, 18%).

'H NMR (300 MHz, Metanol-d,) § 8,07 (s, 1 H), 7,78 (d, J = 7,6 Hz, 1 H),
7,54 (dd, J =17,6, 1,9 Hz, 1 H), 7,45 - 7,41 (m, 1 H), 7,38 (dd, J = 7.5, 2,0 Hz, 1 H),
7,28 (d, J = 8,7 Hz, 1 H), 6,75 (d, ] = 2,5 Hz, 1 H), 6,61 - 6,50 (m, 1 H), 3,90 (d,J=
11,7 Hz, 2 H), 3,86 (s, 3 H), 3,64 - 3,54 (m, 4 H), 3,50 - 3,40 (m, 1 H), 3,02 (s, 6 H),
3,00 (s, 4 H), 2,93 (d, T = 11,6 Hz, 2 H), 2,28 (d, ] = 12,4 Hz, 2 H), 1,94-1,78 (m, 2
H). |

Céu tric héa hoc cua cac hop chét dugce didu ché trong cac Vi du tr 1 dén 43

duoc sip xép va thé hién trong céac bang tir 1 dén 3 dudi day.

[Bang 1]
Vidu Cau truc hoa hoc Vidu |Cau tric hoa hoc
H H
1 AN 2 \ N
% 1 o 1)
HN NH HN NH
Cl\ﬁ\N CI\(kN
| |
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Vidu CAu trac hoa hoc Vidu Céu trac hoa hoc
33 H 34 H

\/N
N

S
0]
HN

(o]

i,

-76-




37259

35 y 36 o H

~N N >
S .S
A D[ e

37 o H 38 H

39 H 40 H

~N
O\

H H
A0y AT

HN O/N\/\OH HN O/N\/\o/
CI\[%\N N Cl N N

N l ~ |

N H N N

(ONQ O

43 H - -

<Vi du thwe nghiém 1> Do kha niing tc ché EGFR kiéu dai va ddt bién EGFR
cia  hgp chit ¢6 Coéng thite 1 theo sing ché (dén xuét
N2,N4-diphenylpyrimidin-2,4-diamin)

Pé xéc dinh kha ning wc ché EGFR kidu dai va dot bién EGFR ciia hop chét c6

Cong thirc 1 theo sang ché, su thuc nghiém da duge tién hanh nhu mod ta & phan dudi day.
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Céc két qua thuc nghiém duoc thé hién trong Bang 4.

Viéc do hoat tinh kiéu dai va enzym dot bién EGFR ciia hop chét theo sang ché da
dugce thuc nghiém bang cach st dung hé théng HTRF do Cisbio ban ra nhu thé hién trong
phin tiép theo day. EGFR kiéu dai va enzym dot bién EGFR del19, EGFR del19/T790M c6
duoc bang cach mua cac protein tai t6 hop do Carna Biosciences cung clp, va enzym dot bién
EGFR del19/T790M/C797S duoc st dung lam ngudn enzym c6 dugc bing cach mua cac
protein do SignalChem cung cép.

Thanh phén ctia dung dich dém thir nghiém duge sir dung trong viéc do hoat tinh la
Tris-HCI 50 mM pH 7,5, NaCl 100 mM, MgCl, 7,5 mM, KCI 3 mM, 0,01% Tween 20, 0,1%
BSA, M DTT 1 m. Phan tmg enzym duoc thuc hién theo ddy bing cach sir dung co chét
peptit dugc duge danh d4u ATP ndng d6 50 mM va biotin ndéng d6 0,5 mM. Viéc phan tich
hi€u qua c ché hoat tinh EGFR cta hop chit duoc thyc hién dua trén viéc phén tich cong
thirc phan Gng dudi day.

Thanh phan 1: 4 ml enzym kiéu dai hoac dot bién EGFR

Thanh phan 2: 2 ml dung dich hop chét

Thanh phan 3: 4 ml peptit dugc duge danh d4u ATP va biotin

Phan mg enzym dugc bét ddu bang cach tron Thanh phan 1 va Thanh phan 2 trude,
va sau d6 bd sung thanh phan 3. Sau khi phan tng trong 2 gio' & nhiét do 37°C, 10 ml dung
dich do bao gbm streptavidin-XL665 do Cisbio cung clp va khang thé khang phosphotyrosin
duoc duge danh déu europi dugce bd sung vao dung dich phan ing enzym va phan ng trong
1 gio & nhiét d moi trudng xung quanh. Cudi cung, ti 1& gia tri huynh quang 615 nm va 665
nm dat duoc bang cach str dung thiét bi Envision ctia Perkin-Elmer, va hoat tinh enzym duoc
do dinh lugng, nho d6 kha ndng e ché ctia hop chit duoc xéac dinh. Céc gia tri do dugc & bay
ndng dd cia hop chét di duoc phan tich bang céch st dung chuong trinh Prism (phién ban
5.01, Graphpad Software, Inc.) la chi dAn kha nang trc ché, va gid tri ICso ctia hop chét cling

duogc tinh toan.

[Bang 4]
Vidu EGFR wt. |EGFR del19 EGFR del19/T790M |EGFR
ICso M) [ICso M) ICso (M) del19/T790M/C797S
ICso (M)
1 2,1 0,020 0,016 0,015
2 0,73 0,012 0,012 0,003
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3 0,84 0,018 0,005 0,002
4 nd nd nd 0,72
5 4,3 0,033 0,013 0,014
6 0,39 0,026 0,010 0,011
7 >10 0,079 0,038 0,002
8 nd nd nd 0,36
9 nd nd nd 0,093
10 0,43 0,0007 0,004 0,0002
11 0,28 0,0078 0,0031 0,006
12 1,2 0,022 0,13 0,002
13 1,9 0,013 0,25 0,033
14 1,4 0,006 0,095 0,034
15 nd nd nd 0,33
16 5,4 0,044 0,34 0,023
17 0,6 0,004 0,078 0,012
18 0,97 0,013 0,092 0,03
19 0,7 0,0007 0,069 0,042
20 nd nd nd 0,3
21 0,16 0,0001 0,014 0,005
22 0,26 0,0004 0,031 0,0008
23 2,7 0,025 0,032 0,029
24 0,82 0,003 0,064 0,012
25 0,3 0,0002 0,018 0,009
26 nd nd nd 0,11
27 0,28 0,0003 0,021 0,001
28 0,64 0,0009 0,027 0,009
29 1,2 0,005 0,004 0,007
30 1,8 0,024 0,034 0,003
31 0,58 0,036 0,029 0,007
32 1,3 0,004 0,16 0,014
33 nd nd nd <0,001

-79-




37259

34 nd nd nd <0,001
35 0,027 0,0011 0,0083 <0,001
36 nd nd nd 0,0003
37 0,0028 0,0071 0,0027 0,0002
38 nd nd nd 0,0005
39 nd nd nd 0,0003
40 nd nd nd 0,0004
41 nd nd nd 0,0002
42 nd nd nd 0,0003
43 nd nd nd 0,0006

Trong Béang 4 trén, nd nghia 1a khong c6 dit li€u.

Nhu duge chi ra trong Bang 4 trén day, cé thé thdy 1a tit ca cac hop chat duoc ldy
lam vi du theo sang ché cho thiy hidu qua tc ché hoat tinh EGFR tuong d6i yéu dbi voi
EGFR kidu dai, kha nang e ché cao dbi véi dot bién EGFR co chon loc, cu thé 1a dot bién
gAp ba, va kha ning tc ché cao dbi véi EGFR del19/T790M/C7978.

<Vi du thwe nghiém 2> Do kha niing e ché EGFR Ba/F3 kiéu dai va djt bién
EGFR Ba/F3 & dong t& bao Ba/F3 cita hop chét c6 Cong thire 1 theo sing ché (dAn xuit
N2,N4-diphenylpyrimidin-2,4-diamin)

P& xéc dinh kha nang e ché EGFR Ba/F3 kiéu dai va dot bién EGFR Ba/F3 ¢ dong
té bao Ba/F3 ctia hop chét c6 Cong thirc 1 theo séng ché, su thuc nghiém duge tién hanh nhu
duoc md ta dudi day. Cac két qua thue nghiém duge thé hién trong Bang 5.

Viée do hoat tinh dong té bao EGFR Ba/F3 kiéu dai va dot bién ctia hop chét theo
sang ché da dugc thuc nghiém bang cach str dung hé théng CellTiter-Glo do cua Promega
nhu thé hién trong phan duéi day. Phén tich CellTiter-Glo 12 phuong phap do ATP c6 trong
cac té bao & cac didu kién nudi ciy té bao d& x4c dinh kha nang ton tai cta té bao. Cac dong
té bao EGFR Ba/F3 kiéu dai va dot bién EGFR Ba/F3 dell9, EGFR Ba/F3 del19/T790M,
Ba/F3 del19/T790M/C797S c6 duge bing cach mua cc dong té bao do Crown Bioscience,
Inc cung chp. Céc dong té bao EGFR Ba/F3 kiéu dai va dot bién EGFR Ba/F3 del19, EGFR
Ba/F3 del19/T790M, Ba/F3 del19/T790M/C797S dugc nudi chy & nhiét do 37 °C, 1dng 4p 5%
CO, bang cach b6 sung puromycin lug vao mdi truong RPMI chira  FBS 10%,
penixilin-streptomyxin 1% .

Viéc phén tich hiéu qua kha nang uc ché EGFR cua hop chét duoc thuc hién dya trén
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viéc phan tich cdng thirc phan ting dudi day.

2500 t& ba0/90 ul duge nudi cy bang cach chuyén sang dia nudi chy té bao 96 giéng,

va sau 24 gid, duoc xit 1y béi hop chét c6 Cong thite 1 & cac ndng d6 0, 0,01, 0,03, 0,1, 0,3, 1,

3, 10 (uM). Sau khi phan ung trong 72 gio, dia duge xtr ly boi hop chét duoc gift nguyén

trong 30 phut & nhiét d§ moi trudng xung quanh, va sau do, tiép tuc duoce xtr ly boi 100 pl

thudc thir, va lac trong 10 phit & nhiét d moi truong xung quanh. Cudi cung, ti 1& gid tri

huynh quang 570 nm dat duoc bing cach sir dung thiét bi va dugc do dinh lugng, nho d6 kha

nang uc ché cta hop chit duoc xac dinh. Cac gid tri do dugc ¢ tdm ndng d6 cua hop chét

duoc phén tich boi chuong trinh Prism (phién ban 5.01, Graphpad Software, Inc.) 14 chi dan

kha nang tc ché, va gia trj ICsy cua hop chét ciing duoc tinh toén.

[Bang 5]

Vidu |Ba/F3 Ba/F3  EGFR|Ba/F3 EGFR[Ba/F3 EGFR
EGFR wt. |del19 del19/T790M del19/T790M/C797S
ICso M) [ICs0 M) ICs (M) ICso (M)

1 >15 6,6 7,1 nd

2 2,8 3,8 1,8 2,4

3 41 1 1,2 1,6

5 2.4 0,26 0,57 0,79

6 >15 6,4 9 5,8

7 3,4 0,47 1,6 3,3

10 1 0,18 0,099 0,063

11 0,34 0,0047 0,031 0,038

12 0,32 0,33 0,38 0,08

13 44 0,98 0,65 1,5

14 0,75 0,5 0,54 0,11

16 >10 >10 2,3 >10

17 2,1 2.2 1,7 0,68

18 44 2,7 1,4 2

19 3,1 1,1 0,66 0,97

21 2.2 3,6 0,55 1,7

22 nd 0,9 0,39 13
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24 >10 0,45 0,32 0,41
25 0,34 0,21 0,78 0,027
27 nd 1,1 0,94 >10
28 1,4 1.4 0,69 1,7
29 2,8 1,9 ‘ 2,1 2,9
30 5,4 0,68 0,85 2,7
32 8 1,9 1,3 3,3
33 nd nd nd 0,12
34 nd nd nd 0,16
35 nd nd nd 0,084
36 nd nd nd 0,93
37 nd nd nd 0,099
38 nd nd nd 0,84
39 nd nd nd 0,68
40 nd nd nd 0,5

Trong Bang 5 trén ddy, nd nghia 1a khong c6 di liéu.

Nhu duge chi ra trong Bang 5 trén day, cé thé x4c dinh cac hop chét duoc 14y lam vi
du theo sang ché cho thdy kha nang trc ché cao dbi véi dot bién EGFR dot bién gép ba, bao
gdm EGFR del19/T790M/C797S.

Ngoai ra, ¢6 thé thdy 1a céc hop chét duoc ldy lam vi du theo sang ché chi ra kha
nang e ché hoat tinh tuong d6i yéu d6i véi EGFR kidu dai trong dong té bao Ba/F3 va kha
nang uc ché cao dbi voi dot bién EGFR c6 chon loc, dot bién bd ba, bao gém EGFR
del19/T790M/C797S.

<Vi du thwe nghiém 3> Do kha ning ic ché kinaza FLT ciia hop chit c6 Cong
thitc 1 theo sang ché (D4n xuét N2,N4-diphenylpyrimidin-2,4-diamin)

Dé x4c dinh kha ning tc ché kinaza FLT ctia hop chét c6 Cong thirc 1 theo sang ché,
1a kinaza duoc biét 1a ¢6 lién quan dén bénh 1y huyét hoc 4c tinh, thyc hién thir nghiém nhu
md ta dudi day. Cac két qua thir nghiém duoc thé hién trong Bang 5 dudi day.

Hoat tinh dugc tc ché déi véi kinaza FLT, nhu FLT1, FLT3, FLT4 kiéu dai, va cac
dang dot bién FLT3, FLT3(D835H), FLT3(D835V), FLT3(D835Y), FLT3(ITD),
FLT3(ITD,D835V), FLT3(ITD,F691L), FLT3(K663Q), FLT3(N841I), FLT3(R834Q) da

duoc do.
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Phuong phép thir nghiém cu thé duge md ta dudi day.

Viée e ché kinaza FLT3 dugc thuc hién bing phuwong phdp scan KINOME
(DiscoverX Inc.). Phuong php scan KINOME bao gdm cac quy trinh sau day. Thé thuc
khuén T7 duoc duge danh du kinaza FLT dugc nudi cdy va cho gy nhiém E. coli thu duoc
tr BL21. Sau khi gy nhiém E. coli trong diéu kién MOI 13 0,4 (multiplicity of infection: boi
s6 gay nhidm), nudi cdy trong 90 dén 150 phut & nhiét do 32°C d¢é ly giai E. coli. Manh vun té
bao dugc loai bo bang cach ly tim va loc, va protein kinaza & trong dich ndi duoc thu gift.
Ngoai ra, protein kinaza duoc duoc déanh d4u ADN duoc dung dé thuc hién phép do qPCR.
Céc hat tir tinh duoc dugc déanh déu béng_streptavidin duoc xur Iy boi hop chét chudn duoc
dugc danh diu biotin va phan tmg trong 30 phut. Cac hat thu dugc dugc st dung lam céc hat
4i luc dé do hoat tinh kinaza. Phan ung két hop duoc bét dau béng cach tron protein kinaza,
c4c hat ai luc lién két voi phéi tu, va hop chét. Trong trudng hop nay, dung dich dém duoc su
dung l1a SeaBlock 20% , 0,17x PBS, Tween 20 0,05%, DTT 6mM. T4t ca cac phan ting dugc
thé hién véi thé tich 1a 20 ul trén dia 384 giéng. Sau khi phan Ung trong 1 gio & nhiét d6 moi
truong xung quanh, cac hat dugc tay rira boi dung dich chira 1x PBS, 0,05 % Tween 20. Cudi
cung, lién két kinaza véi cc hat dugc rua giai béng cach st dung 1x PBS, 0,05 % Tween 20,
0,5 uM hop chét chuin khong dugc dédnh dAu biotin. Tir tinh ctia hop chét thir nghiém duoc
do gin tiép bang cach xac dinh s6 luong kinaza duoc ria giai boi k§ thuat gPCR.

[Bang 6]

Vi du Ky hiéu gen B diéu chinh Kd (nM)
10 FLTI > 10000
10 FLT3 = 3,7

10 FLT3(D835H) = 38

10 FLT3(D835V) = 0,29
10 FLT3(D835Y) = 42

10 FLT3(ITD) = 18

10 FLT3(ITD,D835V) |= 0,32
10 FLT3(ITD,F691L) = 1,1

10 FLT3(K663Q) = 39

10 FLT3(N841I) = 6,5

10 FLT3(R834Q) = 33
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10 FLT4 = 200
11 FLTI = 910
11 FLT3 = 12
11 FLT3(D835H) = 1,8
11 FLT3(D835V) = 0,082
11 FLT3(D835Y) = 1,5
11 FLT3(ITD) = 42
11 FLT3(ITD,D835V) | = 0,16
11 FLT3(ITD,F691L) | = 0,27
11 FLT3(K663Q) = 20
11 FLT3(N841I) = 3,8
11 FLT3(R834Q) = 19
11 FLT4 = 81

Nhu duoc chi ra trong Bang 6 trén day, c6 thé x4c dinh cac hop chat theo Vidu 10 va
11 cta sang ché cho thdy kha nang tc ché t6t hon dbi voi kinaza FLT 3 ¢6 chon loc khi so
sanh v&i FLT 1 va FLT 4, va cling chi ra kha ndng trc ché cao dbi voi FLT3 kiéu dai, cling
nhu cac dang dot bién FLT3, nhu FLT3(D835H), FLT3(D835V), FLT3(D835Y), FLT3(ITD),
FLT3(ITD,D835V), FLT3(ITD,F691L), FLT3(K663Q), FLT3(N8411), FLT3(R834Q).

<Vi du thwe nghiém 4> Panh gid hoat tinh trén dong té bao Ba/F3
Del19/T790M/C797S  khi sit dung két hop

P& Kkhing dinh hoat tinh t& bao dbi véi dong t€ bao Ba/F3
Del19/T790M/C797S khi sit dung hop cht theo sang ché két hop voi mot duge chét
thong thudng, cetuximab dugc st dung & dang liéu phap don hodc liéu phap két hop
v6i héa tri liéu chdng ung thu trong diéu tri ung thu tryc két trang di cin, ung thu biéu
mb vay diu va cb di can va cac dang tuong tu dugc st dung dé danh gia hoat tinh té
bao cia viéc sir dung két hop.

Cu thé 13, brigatinib duoc st dung lam duge chit déi chimg va timg liu
brigatinib 30nM, hop chit ctia vi du 10 theo sang ché 30nM va hop chét cta vi du 11
15M duge st dung cho dong té bao Ba/F3 Dell9/T790M/C797S két hop véi 10pg
cetuximab, 12 mot khang thé don dong. Muc do séng té bao dugc do nhu dugc thé

hién trong céc hinh v& tr Fig.1 dén 4.
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Ngoai ra, khi st dung mdi liéu brigatinib, cac hop cht ciia cac vi du 10 va 11
theo sang ché & néng do 30, 100, 300, 1000nM, riéng r& hodc két hop véi 10pg
cetuximab, hoat tinh tin hidu phu déi véi dong t€ bao F3 Del19/T790M/C797S dugc
d4nh gi4 va cde két qua dugc thé hién trong cac hinh vé tir Fig.5 dén 7.

Fig. 1 12 biéu dd thé hién ti 18 séng twong dbi ctia té bao khi sir dung brigatinib
két hop v6i cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S (tinh theo kiém
dinh t-test cua phin mém sigmaPlot ("P<0,001, "P>0,01)).

Fig. 2 12 biéu dd thé hién ti 1& song tuong dbi cua té bao khi st dung hop chit
cia vi du 10 két hop véi cetuximab cho dong t€ bao Ba/F3 Del19/T790M/C797S (tinh
theo kidm dinh t-test cia phdn mém sigmaPlot ("P<0,001, "P>0,01)).

Fig. 3 1a biéu dd thé hién ti 1¢ séng tuong dbi clia té bao khi st dung hop chét
cia vi du 11 két hop véi cetuximab cho dong t€ bao Ba/F3 Del19/T790M/C797S (tinh
theo kiém dinh t-test cia phan mém sigmaPlot (**P<0,001, P>0,01)).

Fig. 4 1a bidu dd thé hién ti 1¢ sng tuong ddi cta t€ bao khi st dung riéng
cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S (tinh theo kiém dinh t-test ctia
phan mém sigmaPlot ("'P<0,001, 'P>0,01)).

Fig. 5 thé hién mot hoat tinh 1a dAu hiéu phu khi st dung brigatinib riéng biét
hoic két hop vé6i cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S.

Fig. 6 thé hién mot hoat tinh 1a dAu hiéu phu khi st dung hop chét cua vi du 10
riéng biét hodc két hop v6i cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S.

Fig. 7 thé hién mot hoat tinh 1a dAu hiéu phu khi st dung hop chit cua vidu 11
riéng biét hodc két hgp v6i cetuximab cho dong té bao Ba/F3 Del19/T790M/C797S.

Nhu dugc thé hién trong c4c hinh v& tir Fig 1 dén 4, c6 thé thiy 1a cac hop chat
cta cac vi du 10 va 11 theo sang ché ¢6 muc do sbéng té bao thip hon it nhét 30% so
v6i cetuximab ddi véi dong té bao Ba/F3 Del19/T790M/C797S khi sit dung riéng mot
minh, va cho théy muc do séng té bao giam it nhit 50% khi st dung két hop v6i
cetuximab so v6&i khi khi st dung mdt minh, va do vay, cho théy kha néng diét té bao
ung thu theo chuong trinh siéu viét & dong té bao c6 dot bién bd ba EGFR ngay ca khi
duogc st dung mot minh, cling nhu, cho thay hiéu qua chéng ung thu ting déng ké khi

str dung két hop v6i mot dugce chét thong thuong.
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Cu thé 13, c6 thé thay 14 c4c hop chét cua cac vi du 10 va 11 theo sang ché c6
muc do séng té bao giam it nhit 20% so véi khi st dung mot minh brigatinib, 1a mot
dugc chét thong thudng Khi két hop voi cetuximab, va do vay, thé hién kha ning
chéng ung thu siéu viét so vdi brigatinib.

Nhu thé hién trong cac hinh Fig.5 va 6, c6 thé thdy rang cac hop chét cua céac
vidu 10 va 11 theo sang ché thé hién hoat tinh phu thudc vao néng d6 & pERK, pAKT,
pS6, 1a cac dAu hiéu phu EGFR, ngay céa khi st dung mot minh, cling nhu thé hién
hoat tinh siéu viét khi str dung két hgp voi cetuximab.

Cu thé 13, c6 thé thdy 1a c4c hop chét cua cac vi du 10 va 11 theo sang ché c6
hoat tinh siéu viét so vé&i khi st dung brigatinib, 1a mot duoc chét thong thuong, két
hop véi cetuximab, va do vay, thé hién kha ning chéng ung thu siéu viét so voi
brigatinib.

Do d6, hgp chét co cbng thtrc 1 theo sang ché thé hién hoat tinh trc ché cao dbi
véi dot bién EGFR, va do vay, c6 thé duoc st dung mot cach hiéu qua dé dicu trj bénh
ung thu c6 dot bién EGFR, nhu EGFR dell9, EGFR dell9/T790M, EGFR
del19/T790M/C797S, EGFR  L858R, EGFR  L858R/T790MS, EGFR
L.858R/T790M/C797S va cac dang tuong tu. Cu thé 13, hop chat c6 cong thic 1 theo
sing ché thé hién hoat tinh Gc ché siéu viét dang ké doi véi EGFR
del19/T790M/C797S hoic EGFR L858R/T790M/C797S, la dot bién bd ba, va do vy,
c6 thé dugc st dung mot cach hiéu qua dé diéu tri bénh ung thu c6 EGFR
del19/T790M/C797S hoic EGFR L858R/T790M/C797S.

Ngoai ra, hop chét ¢ cbng thic 1 theo sang ché thé hién hoat tinh trc ché cao
d6i voi FLT 3 va dot bién cta no, nhuw FLT3(D835H), FLT3(D835V), FLT3(D835Y),
FLT3(ITD), FLT3(ITD, D835V), FLT3(ITD, F691L), FLT3(K663Q), FLT3(N841I)
hodc FLT3(R834Q), va do vay, c6 thé dugc st dung mdt cach hidu qua dé diédu tri
bénh ung thu lién quan dén hoat tinh cua FLT 3 hodc mdt dang dot bién cta FLT 3,
dac biét 1a bénh méu 4c tinh.

Ngoai ra, hgp chét c6 cong thirc 1 theo sang ché thé hién tac dung hiép dong
khi st dung két hop voi mot dugce chét thong thuong, va do vay, ¢ thé c¢6 hidu qua

khi s& dung két hop véi mot duge chét théng thuong.
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< Vi du bao ché 1> Bao ché Thudc bot

Hop chit c6 cong thic 1 2 g

Lactoza 1g

Thudc bdt duge diéu ché b’fmg cach trOn cac thanh phén néu trén va nap vao
tui kin khi.

<Vi du bao ché 2> Bao ché Vién nén

Hop chit c6 cong thire 1 100 mg

Tinh b6t ngd 100 mg

Lactoza 100 mg

Magié stearat 2 mg _

Vién nén nay duoc bao ché bang cach tron cac thanh phan néu trén va sau do
dép vién nén theo cic phuong phdp thong thuong dé san xut vién nén.

<Vi du bao ché 3> Bao ché Vién nang

Hop chit c6 cong thac 1 100 mg

Tinh bdt ngd 100 mg

Lactoza 100 mg

Magié stearat 2 mg

Vién nang nay dugc didu ché bang cach tron céc thanh phén néu trén va sau do
nap vao vo gelatin theo cac phuong phap thong thuong dé san xuét vién nang.

<Vi du bao ché 4> Bao ché Thudc tiém

Hop chit c6 cong thie 1 100 mg

Mannitol 180 mg

Na,HPO, - 2H,0O 26 mg

Nude chung cdt 2974 mg

Thubc tiém duoc bao ché bang cach sir dung cac thanh phan néu trén véi ham
luong néu trén theo cac phuong phap san xuét thudc tiém thong thuong.

<Vi du diéu ché 5> Diéu ché Thyuc pham hd trg stc khoe

Hop chét c6 cong thire 1 500 ng

Hon hop vitamin  luong vira di

Vitamin A axetat 70 mg
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Vitamin E 1,0 mg

Vitamin 0,13 mg

Vitamin B2 0,15 mg

Vitamin B6 0,5 mg

Vitamin B12 0,2 mg

Vitamin C 10 mg

Biotin 10 mg

Nicotinamit 1,7 mg

Folic axit 50 mg

Canxi pantothenat 0,5 mg

Hbn hop khodng lugng vira du

Ferrous sulfate 1,75 mg

Zinc oxit 0,82 mg

Magié cacbonat 25,3 mg

Kali dihydro phosphat 15 mg

Canxi hydro phosphat 55 mg

Kali xitrat 90 mg

Canxi cacbonat 100 mg

Magié clorua 24,8 mg

V& i 18 thanh phdn cta hdn hop vitamin va khoang, 1a cdc thanh phan nay
tuong dbi thich hop dé 1am thuc phém hd tro stc khde, duge tron theo cac vi du dugc
uu tién, nhung ti 1€ tron co thé dugc chinh stra tiy ¥ theo thuc té. Theo céc phuong
phap thong thuong dé san xuét thuc pham hd tro stc khoe, cac thanh phan néu trén
dugc tron va sau do dugc tao thanh dang hat, va cé thé dugc st dung dé didu ché thuc
phdm hd trg strc khde theo cac phuong phéap thong thudng

<Vi du didu ché 6> Diéu ché D6 udng hd trg stc khoe

Hop chit c6 cong thire 1 500 ng

Axit xitric 1000 mg

Oligosacarit 100 g

Dich cui dao Nhat 2 g
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Taurin 1g

Nuée tinh ché duge cho vao dén tong thé tich 1a 900 ml

Theo phuong phap thong thudng d8 san xuit dd ubng hd trg stc khoe, cac
thanh phan néu trén dugc tron, sau do dugc khudy va gia nhiét & 85°C trong khoang
1 gio va sau d6 dung dich thu dugc duge loc, déng vao chai tiét trung, han kin, tiét
tring va bao quan trong ti lanh va dugc s dung d8 didu ché cac ché pham dd ubng hd
trg surc khoe.

V& ti 16 thanh phan, cic thanh phan twong dbi thich hop dé st dung cho o6
uéng wa thich dugce trén theo cac vi du duge vu tién, nhung ti 1€ nay co thé duogc chinh
stra tly y trong thuc té theo s& thich ving mién va ton gido, nhu yéu cdu cua ting 16p,

yéu cau quoc gia, muc dich sir dung va cac yeu to tuong tu.

Kha niing 4p dung cong nghiép
Hop chit N2,N4-diphenylpyrimidin-2,4-diamin theo sang ché c6 thé duoc st
dung mot cach hiéu qua dé didu tri bénh ung thu, dic biét 12 bénh ung thu c6 dot bién

EGFR hoic ung thu ¢6 FLT3 hogc dot bién ctia no.
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Yéu ciu bao hd
1. Hop chét c6 cong thic 1:

R' H

\S/N
Za\
% 0
HN R® ‘¢I|!=>

R (D

trong do,

R' 1a CH; hodc NH,,

R’ 13 hydro, halogen, metoxy hodc metyl khong dugc thé hodc dugc thé bang
mdt hodc nhiéu nguyén tit halogen;

Rla hydro, halogen hodc C,.¢alkyl mach théng hodc mach nhéanh;

RY1a Ci.salkyl mach théng hodc mach nhanh va

o L
0

\ N__\
@{/ '\vas hoic i{/ \vaS

trong do R’ doc lap dugc chon tir hydro, Cjjalkyl mach théng hodc mach nhénh,
hydroxyCi_jalkyl mach thdng hodc mach nhanh, axetyl, -NR?R®, morpholinyl,
pyrolidinyl, va piperidinyl hodc piperazinyl khong duoc thé hoic dugc thé, trong dé
Rva R° doc lap 1a hydro, Cisalkyl mach théng hoic mach nhanh, axetyl,
hydroxyC;_salkyl mach théng hodc mach nhénh, C.;alkoxyC,.,alkyl mach théng hodc

mach nhanh, diC;.;alkylaminoCalkyl mach théng ho#c mach nhanh, va piperidinyl
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hoic piperazinyl khong dugc thé c6 thé dugc thé béng mot hodc nhidu nhém thé duoc
chon tor nhom bao g61n C,.zalkyl mach théng hoic mach nhanh, hydroxyC,_alkyl
mach théng ho#c mach nhanh, axetyl, va C,.salkoxycarbonyl mach théng hodc mach

nhéanh, ddng phan quang hoc ctia né hodc mudi duge dung cta no.

2. Hop chit, chét ddng phén quang hoc ctia n6 hodc mubi duge dung ciia nd theo diém

1, khac biét & chd R' 1a CHs.

3. Hop chét, chét ddng phan quang hoc ciia n6 hodc mubi duge dung ctia né theo diém

1, khac biét & chd R' 1a NH,.

4. Hop chit, chét ddng phan quang hoc cua n6 hoic mubi duogc dung cua nd theo diém
1, khac biét & chd:

R*1a hydro, F, Cl, Br, metoxy hodc metyl khong duoc thé hoic duogc thé béng
mot hodc nhiéu flo;

R’ 13 hydro, F, Cl hodc C.salkyl mach thing hodc mach nhanh va

R* 12 Cj.zalkyl mach théng hoic mach nhéanh.

5. Hop chét, chét ddng phan quang hoc ctia n6 hodc mubi dugce dung ciia nd theo diém
1, khac biét & chd:

R%1a hydro, Cl, Br, metyl, CF3 hodc metoxy;

R’ 1a hydro hodc metyl va

R’ 14 metyl.

6. Hop chét, chét déng phén quang hoc cua n6 hodc mudi duge dung cia né theo diém
1, khac biét & chd:

R’ddc 1ap dugce chon tr nhém bao gdm hydro, metyl, hydroxyetyl, axetyl,
—NRR®, morpholinyl, pyrolidinyl, va piperidinyl hodc piperazinyl khong dugc thé
hoac dugc thé, trong do R*va RO doc lap 1a hydro, C,.;alkyl mach théng hodc mach
nhanh, axetyl, hydroxyC,salkyl mach théng hodc mach nhanh, C;salkoxyCi.alkyl
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mach théng hodc mach nhanh, hodc diC,_;alkylaminoC,.,alkyl mach théng hoac mach
nhénh, va piperidinyl hodc piperazinyl khong dugc thé c6 thé duoc thé bang mot hodc
nhidu nhém thé duoc chon tir nhém bao gdm metyl, etyl, hydroxymetyl, hydroxyetyl,

axetyl, va tert-butoxycarbonyl.

7. Hop chét, chét ddng phan quang hoc clia n6 hodc mudi duoc dung cua né theo diém
1, khéc biét & cho:

R’ doc lap duge chon tir nhom bao gdm hydro, metyl, hydroxyetyl, axetyl,
-NRR®, morpholinyl, pyrolidinyl, va piperidinyl hodc piperazinyl khong duoc thé
hodc duogc thé, trong d6 R* va R doc 1ap la hydro, metyl, axetyl, hydroxyetyl,
-(CH,),0CHj; hodc -(CH,),N(CHj3),, va piperidinyl hodc piperazinyl duoc thé nay c6
thé duge thé bing mot hoic nhiéu nhém thé duge chon tir nhéom bao gém metyl,

hydroxyetyl, axetyl, va tert-butoxycacbonyl.

8. Hop chét, chit ddng phan quang hoc cua nd hodc mudi dugc dung ciia né theo diém
1, khac biét ¢ chd:
R’ doc 14p 1a hydro, metyl, hydroxyetyl, axetyl, -NR?R®, morpholinyl, pyrolidinyl,

RC

N
\ hodc \/ RY

trong d6 R" va R® doc lap 1a hydro, metyl, axetyl, hydroxyetyl, -(CH,),OCH; hodac
-(CH,),N(CHs),, va R va R® doc lap 1a hydro, metyl hogc etyl, va R® doc 1ap 1a hydro,
metyl, hydroxyetyl, axetyl hodc tert-butoxycacbonyl.

9. Hop chét, chét d@)ng phén quang hoc cuia n6 hoéc mudi dugc dung cta n6 theo diém
1, khac biét & chd

R doc 1ap 1a hydro, metyl, hydroxyetyl, axetyl, -NH,, -NH(CH,),
NH(C=0)CHj, -NH(CH,),0H, -NH(CH,),0CHs, -NH(CH),N(CHs),, -N(CHs),,
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morpholinyl, pyrolidinyl,

N
‘KE, hoac “\)H/ \)\Rd

trong d6 R® va RY doc 14p 12 hydro hodc metyl va RS doc lap l1a hydro, metyl,
hydroxyetyl, axetyl hodc tert-butoxycacbonyl.

10. Hop chit, chét ddng phan quang hoc cua n6 hoic mubi dugc dung cia no theo

diém 1, khac biét & cho:

X
trong d6 R’ ddc 1ap 1a -NH(CH;) hodc ,
trong d6 R® va RY doc 14p 1a hydro va R® 12 metyl.

11. Hop chét, chat ddng phan quang hoc cua né hodc mudi dugc dung ctia n6 theo
diém 1, khac biét & chd hop chét ¢6 cong thirc 1 dugce chon tir mot trong s6 cac hop
chét dudi day:

<1>
N—(2-((5-clo-2-((2-metoxy-4-(piperidin-4-yl)pheny1)amino)pyrimidin-4-yl)amino)phe
nyl)metansulfonamit;

<>
N—(2-((5-clo-2-((2-metoxy-5-metyl-4-(piperidin-4—yl)phenyl)amino)pyrimidin-4-y1)a
mino)phenyl)metansulfonamit;

<3>

N-(2-((5-bromo—2-((2-metoxy—4-(piperidin-4-yl)phenyl)amino)pyrimidin-4-yl)amino)
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phenyl)metansulfonamit;

<4>
N-(2-((5 -metoxy-2-((2-metoxy-4-(piperidin—4-yl)phenyl)amino)pyrimidin—4-yl)amino)
phenyl)metansulfonamit;

<5>

N-(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino)-5 -(triflometyl)pyrimidin
-4-yl)amino)phenyl)metansulfonamit;

<6>
4-(4-((5-clo-4-((2-(su1famoylamino)phenyl)amino)pyrimidin—2—yl)amino)-3 -metoxyph
enyl)piperidin;

<7>
4-(4-((5 -bromo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)-3-metox
yphenyl)piperidin;

<8>
N-(2-((2-((2-metoxy-4-(piperidin-4-yl)phenyl)amino))-5 -metylpyrimidin-4-ylamino)p
henyl)metansulfonamit;

<0>
N—(2—((2-((2-metoxy-4-(piperidin—4-yl)phenyl)amino)pyrimidin-4-yl)amino)phenyl)m
etansulfonamit;

<10>
N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin-1-yl)piperidin- 1-yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit;

<11>
N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<12>
N-(2-((5-clo-2-((2-metoxy-4-(1 -metylpiperidin-4-yl)phenyl)amino)pyrimidin-4-yl)ami
no)phenyl)metansulfonamit;

<13>

N—(2-((5-clo-2-((4—(1-(2-hydroxyetyl)piperidin-4-yl)-2-metoxyphenyl)amino)pyrimidi
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n-4-yl)amino)phenyl)metansulfonamit;

<14>
N-(2-((5-clo-2-((4-(1'-(2-hydroxyetyl)-[ 1 ,A'-bipiperidin]-4-yl)-2-metoxyphenyl)amino
)pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<15>
N-(2-((2-((4-(1 -axetylpiperidin-4-yl)-2-metoxyphenyl)amino)-5 -clopyrimidin-4-yl)am
ino)phenyl)metansulfonamit;

<16>
N-(2-((2-((4-([1 ,4'-bipiperidin]-4-yl)-2-metoxyphenyl)amino)-5 -clopyrimidin-4-yl)am
ino)phenyl)metansulfonamit;

<17>
N-(2-((5-clo-2-((2-metoxy-4-(1'-metyl-[1 ,4'-bipiperidin]-4-yl)phenyl)amino)pyrimidin
-4-yl)amino)phenyl)metansulfonamit;

<]18>
N-(2-((2-((4-(1'-axetyl-[1 ,4'-bipiperidin]-4-yl)-2-metoxyphenyl)amino)-5 -clopyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<19>
N-(2-((2-((4-(4-(4-axetylpiperazin-1-yl)piperidin-1 -yl)-2-metoxyphenyl)amino)-5-clo
pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<20> tert-butyl
4-(1 -(4-((5-clo-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin-Z—yl)amino)-3 -meto
xyphenyl)piperidin-4-yl)piperazin-1-cacboxylat;

21>
N-(2-((5-clo-2-((2-metoxy-4-(4-(piperazin-1-yl)piperidin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

Q2>
N-(2-((5-clo-2-((4-(4-(4-(2-hydroxyetyl)piperazin-1 -yl)piperidin-1-yl)-2-metoxyphen
yl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<23>
N-(2-((5-clo-2-((2-metoxy-4-(piperazin-1 -yl)phenyl)amino)pyrimidin-4-yl)amino)phe
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nyl)metansulfonamit;

<24>
N-(2-((2-((4-(4-(1-axetylpiperidin-4-yl)piperazin-1 -yl)-2-metoxyphenyl)amino)-5-clo
pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<25>
N-(2-((5-clo-2-((2-metoxy-4-(4-(1 -metylpiperidin-4-yl)piperazin-1-yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit;

<26>
tert-butyl-4-(4-(4-((5 -clo-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin-2-yI)
amino)-3-metoxyphenyl)piperazin-1-yl)piperidin-1-cacboxylat;

27>
N-(2-((5-clo-2-((2-metoxy-4-(4-(piperidin-4-yl)piperazin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<28>
N-(2-((5-clo-2-((2-metoxy-4-(4-metylpiperazin-1 -yl)phenyl)amino)pyrimidin-4-yl)am
ino)phenyl)metansulfonamit;

<29>
4-(4-((5-010-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin—2-yl)amino)-3 -metoxyph
enyl)piperazin;

<30>
4-(4-((5-bromo-4-((2-(sulfamoylamino)phenyl)amino)pyrimidin-2-yl)amino)-3 -metox
yphenyl)piperazin;

<31>
N—(2-((2-((2-metoxy-4-(piperazin-4-yl)phenyl)amino)-5-(triﬂometyl)pyrimidin-4-yl)a
mino)phenyl)metansulfonamit;

<32>
N—(2-((5-clo-2-((2-metoxy-4-morpholinophenyl)amino)pyrimidin—4-yl)amino)phenyl)
metansulfonamit;

<33>
N-(2-((5-clo-2-((4-(4-((3R,58)-3,5-dimetylpiperazin-1 -yl)piperidin-1-yl)-2-metoxyphe
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nyl)amino)pyrimidin-4-yl)amino)phenyl)metansulfonamit;

<34>
N-(2-((5-clo-2-((2-metoxy-4-(4-morpholinopiperidin-1 -yl)phenyl)amino)pyrimidin-4-
yl)amino)phenyl)metansulfonamit;

<35>
N-(2-((5-clo-2-((2-metoxy-4-(4-(pyrolidin-1-yl)piperidin-1 -yl)phenyl)amino)pyrimidi
n-4-yl)amino)phenyl)metansulfonamit;

<36>
(N-(2-((5-clo-2-((4-(4-(dimetylamino)piperidin-1 -yl)-2-metoxyphenyl)amino)pyrimidi
n-4-yl)amino)phenyl)sulfamit;

<37>
(N-(2-((5-clo-2-((2-metoxy-4-(4-(4-metylpiperazin-1-yl)piperidin-1 -yl)phenyl)amino)
pyrimidin-4-yl)amino)phenyl)sulfamit;

<38>
N-(2-((2-((4-(4-aminopiperidin- 1-y])-2-metoxyphenyl)amino)-5 -clopyrimidin-4-yl)am
ino)phenyl)metansulfonamit;

<39>
N-(1 -(4-((5—010-4-((2-(metylsulfonamido)phenyl)amino)pyrimidin—2-yl)amino)-3 -met
oxyphenyl)piperidin-4-yl)axetamit;

<40>
N-(2-((5-clo-2-((2-metoxy-4-(4-(metylamino)piperidin-1 -yl)phenyl)amino)pyrimidin-
4-yl)amino)phenyl)metansulfonamit;

<41>
N-(2-((5-clo-2-((4-(4-((2-hydroxyetyl)amino)piperidin- 1-yl)-2-metoxyphenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit;

<42>
N-(2-((5-clo-2-((2-metoxy-4-(4-((2-metoxyetyl)amino)piperidin-1 -yl)phenyl)amino)p
yrimidin-4-yl)amino)phenyl)metansulfonamit va

<43>
N-(2-((5-clo-2-((4-(4-((2-(dimetylamino)etyl)amino)piperidin- 1-yl)-2-metoxyphenyl)a
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mino)pyrimidin-4-yl)amino)phenyl)metansulfonamit.

12. Phuong phap didu ché hop chét c6 cong thic 1 theo diém 1, bao gdm budc cho
hop chét ¢ cong thirc 2 phan tmg v6i hop chét c6 cong thire 3 dé diéu ché hop chit c6
cong thire 1, duoc néu trong so dd phan ung 1:

[So db phan Gng 1]

1 H v N

R! N o :@
S (0]

o\ 3
o ™ " @
HN 2

R2 R = N

N\~

Sy |9
SN
R
2 3
1
trong do, R', R%,R%, RY, nhu dugce xac dinh trong cong thic 1

theo diém 1 va

X la halogen.

13. Duoc pham dé ngan nglra va diéu tri bénh ung thu, chira hop chét c6 cong thic 1,
chét ddng phan quang hoc clia né hogc mudi dugc dung ctia né theo diém 1 lam hoat

chét.
14. Thuc pham chtic ning hd trg strc khde dé ngan ngira hodc lam gidm nhe bénh ung

thu, chtta hop chét c6 cong thire 1, chét dong phan quang hoc ctia né hodc mudi duoc

dung cta no theo diém 1 1am hoat chét.
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Fig. 1
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Fig. 2
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Fig. 3
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Fig. 4
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Fig. 5
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Fig. 6
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Fig. 7
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