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Linh vuc ky thuit dwoc dé cap

Sang ché d& cap dén linh vuc hoa hoc. Cu thé 13, sang ché dé cap dén cac
hop chét héa hoc 13 cac chét e ché c6 cong thirc I va hudng dich FGFR4. Sang
ché ciing d& cép dén cac hop chit nay duge ding dé diéu tri caxinom té bao gan.

Tinh trang k§ thuit ciia sang ché

Yéu 6 sinh truéng nguyén bao soi (Fibroblast growth factor - FGF) 13 mot
ho gdm nhiéu hon 20 protein c6 lién quan vé mit cdu tric c6 hoat tinh sinh hoc
khac nhau. Cac thu thé chinh cta ching, thu thé yéu t5 sinh truéng nguyén bao soi
(FGFR1, FGFR2, FGFR3 va FGFR4), 12 mdt ho cia thy thé tyrosin kinaza lién Két
v6i FGF va ¢6 lién quan dén céc quy trinh ting sinh va biét hoa té bao. Su giam
diéu hoa cac mang ludi truyén tin hiéu FGFR lién quan dén nhiéu tinh trang sinh Iy
bénh, bao gdm nhiéu loai bénh ung thu & ngudi.

"Thu thé yéu t6 sinh truéng nguyén bao s¢i 4" hoic "FGFR4" dugc biét c6

tac dung didu hoa su ting sinh va chéng lai qué trinh chét té bao theo chwong trinh
va duoc bidu hién hodc duoc bidu hién & mic cao trong nhidu bénh ung thw. Xem,
vi du, Dieci et al. 2013, Cancer Discovery, 0F1-0F16. C4c nghién ctru da cho théy
ring su bidu hién cia FGFR4 13 d4u hiéu cho thdy kiéu hinh bénh ung thy da x4m
nhdp & mac 16n hon, va bét' hoat hodc lam gidm muc biéu hién cia FGFR4 thich
hop @8 1am giadm sy ting sinh va thic ddy qué trinh chét té bao theo chuong trinh.
Xem, vi du, Wesche et al. 2011, Biochem J 437:199-213.

Vi du, sy biéu hién hoc biéu hién qua mic cia FGFR4 c¢6 lién quan dén su
tdn cong cta bénh ung thu trong bénh ung thu da day (Ye et al. 2011, Cancer, |
5304-5313), bénh ung thu tuyén tién liét (Xu et al. 2011, BMC Cancer, 11;84),
sacOm nhu sacdm co van (Taylor VI et al. 2009, J Clin Invest, 119(11):3395-
3407), bénh ung thu da nhu u hic sic t6 (Streit et al. 2006, British J Cancer,
94:1879-1886), bénh ung thu gan nhu ung thu dudng mét (Sia et al. 2013,
Gastroenterology 144:829-840) va caxinom té bao gan (French et al. 2012, PLoS
ONE 7(5): e367313; Miura.et al. 2012, BMC Cancer 12:56; Chiang et al. 2008,
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Cancer Res 68(16):6779-6788; Sawey et al. 2011, Cancer Cell 19:347-358), bénh
ung thu tuyén tuy nhu tuyén tuy trong biéu mo tao u va ung thu tuyén éng tuy
(Motoda et al. 2011, Int'l J Oncol 38:133-143), bénh ung thu phdi nhu bénh ung
thu phdi té bao khong nhé (Fawdar et al. 2013, PNAS 110(30):12426-12431), bénh
ung thu dai truc trang (Pelaez-Garcia et al. 2013, PLoS ONE 8(5): €63695;
Barderas et al. 2012, J Proteomics 75:4647-4655), va bénh ung thu budng trimg
(Zaid et al. 2013, Clin Cancer Res 19:809-820).

Viéc phéat trién 1am sang mot s6 chét uc ché FGFR khftng dinh tinh hitu
dung cua chung dudi dang cac chit chéng ung thu. Dieci et al. 2013, Cancer
Discovery, 0F1-0F16. Tuy nhién, céc chit méi nay dwgc phai hitu ich d& hudng
dich FGFR, va cy thé 12 FGFR4.

Ban chit ky thuit ciia sang ché
Muc dich ctia sang ché 1a d& xuit hop chét ¢ cong thirc I:

R3

m

trong do:
R3 dugc chon tir nhém bao gdm: Cisalkyl, CisalkoxyCi-salkyl, NR1R!!C;.
salkyl, R1%eteroxyclylCi.calkyl, RrylCi.¢alkyl, va R'%heteroarylCi-alkyl, trong

d6 mdi R1% va R!! doc 1ap dugc chon tir nhém bao gbm: hydro va Ci.salkyl;

E duoc chon tir nhém bao gém:
_NRC(0)CR“=CHRY, va
_NRC(0)C=CRY,
trong d6 R!® dugc chon tir nhém bao gdm: hydro va metyl, va mdi R va

R @oc 1ap dugc chon tir nhom bao gbm: hydro, metyl, flo va clo;

R!? dugc chon tr nhém bao gém: hydro, halo, Ci.salkyl, Ci-alkoxy,
hydroxyCi.ealkyl, hydroxyCi-salkoxy,Ci-salkoxyCi.salkoxy, Ci.salkoxyCi.salkyl,
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R°RSheteroxyclyl, —C(O)heteroxyclylR°RS, R3RSheteroxyclylCisalkyl, NRJRE,
NR’R®C.salkyl, -C(O)NR’R®, va NR’R®C.¢alkoxy, trong d6 mdi R va R® doc 1ap
dugc chon tir nhém bao gdm hydro, Ci-salkyl, hydroxyCi.alkyl, aminoCi.ealkyl,
—C(0)Ci-salkyl va Ci.salkylsulfonyl; va

R! 14 phenyl, trong d6 phenyl néu trén duoc thé 2, 3, hodc 4 1dn véi halo

hodc Ci-salkoxy doc 1ap dugc chon,

ho#c mudi duge dung ctia chiing.

Theo mét sé phuong 4n, R? 1 Cialkyl.

Theo mdt sé phwong 4an, R?® dwgc chon tr nhém bao gdm: metyl,
metoxyetyl, 4-pyridylmetyl, 3-pyridylmetyl, 2-pyridylmetyl, benzyl, N,N-
dimetylaminopropyl, 3-metylisoxazol-5-yl-metyl, va 4-metylpiperazin-1-yl-propyl.

Theo mdt sb phuong &n, E 1a —NRIC(O)CH=CHRY hoic -
NRBC(0)CF=CH,, trong @6 R va R'® 13 nhu dugc x4c dinh & trén. Theo mdt sb
phuong én, E 18 -NHC(O)CH=CHo.

Theo mdt sé phuong 4n, R!2 duge chon tir nhém bao gdm: hydro, flo, clo,
metyl, metoxy, N,N-dimetylaminoetyl, piperazin-1-yl, 4-etylpiperazin-1-yl, 4-
etylpiperazin-1-yl-metyl,  1-metylpiperidin-4-yl, 1-etylpiperidin-4-yl, N,N-
dimetylaminomety], N,N-dimetyléminopropyl, piperidin-4-yl, morpholino, 3,5-
dimetylpiperazin-1-yl, 4-(metylsulfonyl)piperazin-1-yl, N,N-dimetylaminoetoxy,
4-(2-hydroxyetyl)piperazin-1-yl, hydroxyetoxy, metoxyetoxy, hydroxymetyl,
metoxymetyl, 2-metoxypropyl, 2-hydroxypropyl, 2-aminopropyl,4-metylpiperazin-
1-yl-cacbonyl, 4-etylpiperazin-l-yl-cacbonyl, 4-[2-propyl]piperazin-1-yl, 4-
axetylpiperazin-1-yl, N-metyl-N-hydroxyetyl-amino, N,N-dimetylamido, va 4-(2-
aminoetyl)piperazin-1-yl.

Theo mét s§ phwong 4n, R!2 dwgc chon tir nhém bao gdm: hydro, Ci.salkyl,
hydroxyCisalkyl, RRCheteroxyclyl, R’RheteroxyclylCi.salkyl, —C(O)NR’RS,
NR3RSCi.¢alkyl, NR’R®Ci.alkoxy, Cisalkoxy, va CiealkoxyCi-salkyl, trong d6
mdi RS va R® doc lap dugc chon tir nhém bao gdm: hydro, Cisalkyl,
hydroxyCi.salkyl ,
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—C(0)Ci-salkyl va Ci.¢alkylsulfonyl.

Theo mdt s6 phuong 4n, R'2 12 R%R%heteroxyclyl, trong d6 R va RS 14 nhu
duoc xac dinh & trén. |

Theo mét s& phuong 4n, RSR%heteroxyclyl 1a RRépiperazinyl, trong d6 R?
va R® 1a nhu duoc xé4c dinh & trén.

Theo mét sé phuong an, R12 13 4-etylpiperazin-1-yl.

Theo mot s6 phuong an, R'? khong phai 13 hydro.

Theo mét s6 phuong 4n, R! 13 2,6-diclo-3,5-dimetoxyphenyl.

Theo mdt s6 phuong én, hop chét 13 hop chét c6 cong thuc I(a):

R3
Lo
\(\’\n/\m
R12
I(a)

trong d6 R3, E, R!? va R! 12 nhu dugc x4c dinh & trén,

hodc mudi dugc dung cuia ching.

Muc dich khac ctia sang ché 13 d& xult dugc phim chira hop chét hodc muébi
nhu duge mo ta & ddy va chit mang dugc dung. Theo mot sb phwong 4n, ché phim
dugc bao ché dé ding qua dudng miéng hodc ngoai duong ti€u hoa.

Muyc dich khéc ctia sang ché 1a dé xuét hop chét nhu duge mé ta & day duge
ding @& diéu tri caxinom té bao gan & d6i twong cin didu tri bao gdm budc cho dbi
tugng néu trén st dung mot luong cho hidu qua didu tri bénh cua hop chét hoic
mudi hoic ché phdm nhu duge mé ta & ddy. Theo mot sb phuong 4n, caxinom té
bao gan c6 trang thai FGFR4 va/hoic FGF19 b bién ddi (vi dy, su biéu hién ting
cua FGFR4 va/hodc FGF19).

Muc dich khac ctia sang ché 1a d& xuét hop chit nhu duge mé ta & day dugc
dung dé diéu trj caxinom té bao gan & d6i twong cin didu tri, trong d6 phuong phép
nay bao gdm céc budc: phét hién trang thai FGFR4 va/hoic FGF19 bi bién dbi (vi
du, su biéu hién ting cia FGFR4 va/hoic FGF19) trong mAu sinh hoc chira cac té

bao cua caxinom t€ bao gan néu trén, va néu caxinom t€ bao gan néu trén c6 trang
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thai FGFR4 va/hoic FGF19 bj bién dbi néu trén, thi cho dbi tugng néu trén s
dung hop chat hogic ché phim dwgc md ta & ddy & lugng cho hiu qua didu tri
bénh.

Muc dich khac ciia sang ché 13 hop chit hoic mubi hodc ché phim nhu

duge mo ta & ddy dwoc ding dé didu trj caxinom té bao gan.

MO ta vin tit cic hinh vé

FIG. 1 thé hién cac két qua cia thir nghiém tinh hiéu qua in vivo trong md
hinh caxinom té bao gan st dung cac té bao HUH7. Hop chét 108 (25 mg/kg hodc
37,5 mg/kg) hoic dbi chimg chit din thudc dwoc sir dung thong qua viéc tiém
trong mang bung, va thé tich khéi u dugc do hai 1An mét tuln trong khoang thoi
gian 15 ngay.

FIG. 2 thé hién cac két qua ctia thir nghiém tinh hiu qua in vivo trong mo
hinh caxinom té bao gan sir dung c4c t& bao HEP3B. Hop chét 108 (12,5 mg/kg, 25
mg/kg hoic 37,5 mg/kg) hodc dbi chimg chét din thudc dugc sir dung thong qua
viéc tiém trong mang bung, va thé tich khéi u dugc do hai 14n mot tudn trong
khoang thoi gian 15 ngay.

FIG. 3 thé hién céac két qua cua thtr nghiém tinh hi€u qua in vivo trong mé
hinh caxinom té bao gan str dung cac té bao JHH7. Hop chét 108 (12,5 mg/kg, 25
mg/kg hoic 37,5 mg/kg) hogic di ching chét din thudc dwoc sir dung thong qua
viéc tiém trong mang bung, va thé tich khéi u dugc do hai 14n mot tudn trong
khoang thoi gian 15 ngay.

FIG. 4 thé hién cic két qua cta thir nghiém tinh hiéu qua in vivo so sanh.
trong md hinh caxinom té bao gan st dung céc t& bao HEP3B. Hop chit 108 (25
mg/kg, 37,5 mg/kg hodc 50 mg/kg) dugc sir dung hai 1in mot ngdy thong qua viée
tiém trong mang bung, hodc BGJ398 (30 mg/kg hodc 60 mg/kg) dugc 'dl‘mg qua

duong miéng hai 1dn mot ngay.

MO ta chi tiét sang ché

Séang ché @& xuét cac hop chét hitu ich 1am chéit &rc ché FGFR4. Theo mdt sb
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phuong 4n, cac hop chit 1a cac chét (¢ ché FGFR4 chon loc trong d6 ching c6 4i
luc lién két 16n hon va/hoic hidu qua Gc ché cia FGFR4 dugc so sanh véi hi€u qua
trc ché cia FGFR1 va/hoic FGFR2 va/hoic FGFR3 (Vi du, 16n hon 10 14n, 100 14n,

hodc 1000 14n hoic hon thé nita).

A. Dinh nghia

Hop chét hiru ich 1am hoat chit phi hgp véi séang ché bao gdm céc hop chit
thuong duge mo ta & phin trén va phin dudi dy, va duge minh hoa thém bing cac
phuong én, cic phuong 4n phuy, va céc hinh théi dugc boc 16 & ddy. Nhu dugce st
dung trong ban md ta, cac dinh nghia dudi ddy s€ dugce 4p dung trir khi cé quy dinh
khéc.

Nhu dwgc md ta & ddy, cac hop chét theo sang ché c6 thé tiy v duoc thé
bing mot hodc nhidu phén tir thé, nhu cac phin tir thé thudng dugc minh hoa &
day, hodc nhu dugc minh hoa bing c4c nhém, nhém phuy, va cac dang cu thé theo
sang ché. Noi chung, thuit ngit "duoc thay thé" ding dé chi sy thay thé hydro
trong chu tric da biét b%mg phén tt thé cu thé. Trir khi c6 quy dinh khac, nhém
dugc thay thé c6 thé c6 mot phan tir thé tai mi vi tri c6 thé thay thé ciia nhom, va
khi nhidu hon mdt vi tri trong cdu tric da biét be"lt‘ ky c6 thé dugc thay thé bing
nhidu hon mot phdn tir thé dwoc chon tir nhém cu thé, phan tir thé ¢6 thé gidng
hogic khéc tai timg vi trf. H8n hop clia céc phén tir thé dwgc hinh dung béi sing ché
t6t hon néu 1a cac hdn hop ma din dén sy tao thanh cic hop chit én dinh. "On
dinh" nhu dugc sit dung trong ban mé ta ding dé& chi hop chit c6 thé thyc hién
dugc vé phuong dién héa hoc 13 hop chit vé co ban khong dugc bién dbi khi duge
git & nhiét do bang 40°C hodc nhé hon, khi kh(‘)ng c¢6 hoi 4m hoic cac diéu kién
phan tng héa hoc khéc, trong thoi gian it nhit mot tuan. |

Nhu duge hidu béi chuyén gia trong linh vuc k§ thuat ndy, nhu duge st
dung trong ban m6 ta "H" 14 hydro, "C" 1a cacbon, "N" 1a nito, "S" 13 luu huynh, va
"O" 1a oxy.

"Alkyl" hodc "nhém alkyl," nhu dugc st dung trong ban mo ta, c6 nghia 13

hydrocacbon mach thing (tzc la, khong phan nhénh), hogc mach nhanh ma no
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hoan toan. Theo mot sb phuong an, alkyl ¢6 1, 2, 3, 4, 5 hodc 6 nguyén tir cacbon.
Theo mdt sé phwong 4n nhét dinh, cac nhém alkyl chira 1 dén 6 nguyén tir cacbon
(Cisalkyl). Theo mot s6 phwong 4an, cac nhém alkyl chira 1 dén 4 nguyén tir -
cacbon (Cr.4alkyl). Theo mot s6 phuong an nhét dinh, cac nhém alkyl chira 1 dén 3
nguyén tu cacbon (Ci-salkyl). Theo cadc phwong an khéc nita, cdc nhém alkyl chira
2 dn 3 nguyén tir cacbon (Cz-3alkyl), va theo cac phwong 4n khac nita, cic nhém
alkyl chtra 1 dn 2 nguyén tir cacbon (Ci-zalkyl).

"Alkenyl" hodc "nhém alkenyl," nhu dwgc st dung trong ban mo ta, dung
dé chi hydrocacbon mach théng (ttrc 13, khéng phén nhanh), hoic mach nhanh ma
¢6 mot hodic nhiéu lién két d6i. Theo mot s6 phuong an, alkenyl c¢6 2, 3, 4, 5 hodc 6
nguyén tir cacbon. Theo mot s& phuong an, nhém alkenyl chira 2 dén 8 nguyén tir
cacbon (Cz.salkyl). Theo mot s6 phwong én, nhém alkenyl chira 2 dén 6 nguyén tir
cacbon (Caealkyl). Theo céc phwong 4n khac nita, nhém alkenyl chira 3 dén 4
nguyén tr cacbon (Cs.4alkyl), va theo cadc phuong an khéc nita, céc nhéfn alkenyl
chtra 2 dén 3 nguyén tir cacbon (Ca-3alkyl). Theo mét khia canh khac, thuat ngit
alkenyl ding dé chi hydrocacbon mach théng c6 hai lién két ddi, cling dugc dé cap
dudi dang "dien" Vi du khong gi6i han vé céc nhém alkenyl l4y 1am vi dy bao
gbm '

—CH=CH2; —CH,CH=CH», -CH=CHCH3, -CH>CH,CH=CHa,
—CH,CH=CHCH3, -CH=CHCH,CH3, va -CH=CHCH=CHa.

"Alkynyl" hodc "nhém alkynyl" nhu dugc sir dung trong ban md ta ding dé
chi hydrocacbon mach thing (ttrc 13, khong phén nhanh), hosic mach nhénh ma ¢
mot hodic nhiéu lién két ba. Theo mot sb phuong an, alkynyl c6 2, 3, 4, 5 hodc 6
nguyén tir cacbon. Theo mot s6 phuong 4n nhit dinh, nhém alkynyl chtra 2 dén 8
nguyén tir cacbon (Cz-salkynyl). Theo mdt sé phuong 4n nhét dinh, nhém alkynyl
chira 2 dn 6 nguyén tir cacbon (Caalkynyl). Theo c4c phuong 4n khac nita, nhém
alkynyl chira 3 dén 4 nguyén tir cacbon (Cs-salkynyl), va theo cac phuong 4n khéc
nira nhom alkynyl chira 2 dén 3 nguyén tir cacbon (Cz.3alkynyl).

"Ar" hodc "aryl" ding dé chi gdc vong cacbon thom c6 mét hodc nhidu

vong dong. Céc vi du gbm, nhung khong giéi han &, phenyl, naphtyl, antraxenyl,
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phenantraxenyl, biphenyl, va pyrenyl.

"Halo" diing dé chi clo (CI), flo (F), brom (Br) hoic iot (I).

"Haloalkyl" ding d& chi mét hodc nhidu nhém halo dugc gén vao gbc phén
tir gbc thong qua nhom alkyl. Céc vi du gdm, nhung khong gidi han 6, clometyl,
flometyl, triflometyl, v.v..

"Heteroaryl" diing @& chi gbc vong c6 mot hogc nhiéu vong déng, véi mot
hozc nhiéu nguyén tir khac loai (oxy, nito hoic lwu huynh) trong it nhit mét trong
cac vong, trong d6 it nhit mot trong ééc vong 1a thom, va trong d6 vong hoidc cic
vong co thé doc 13p dugce ngung'tu, va/hodc dugce lién két cAu. Céc vi du gém,
nhung khoéng giéi han &, quinolinyl, isoquinolinyl, indolyl, furyl, thienyl,
pyrazolyl, quinoxalinyl, pyrolyl, indazolyl, thieno[2,3-c]pyrazolyl, benzofuryl,
pyrazolo[1,5-a]pyridyl, thiophenylpyrazolyl, benzothienyl, benzothiazolyl,
thiazolyl, 2-phenylthiazolyl, va isoxazolyl.

"_OR" hoic "oxy" ding dé chi nhém R dugc gén vao gbc phén tir gbc thong
qua nguyén tir oxy, trong d6 R 13 H, alkyl, alkenyl, alkynyl, va gbc twong tu.

"Alkoxy" dung @& chi nhém alkyl, nhu dwoc x4c dinh trong ban mé ta, dugc
gén vao mach cacbon chinh théng qua nguyén tir oxy (“alkoxy”). Céc vi du dién
hinh vé& "alkoxy" gdm, nhung khong gi6i han &, metoxy, etoxy, propoxy, phenoxy,
2-propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy va gbc twong tu.

"Hydroxy" ding dé chi nhém —OH.

"Cacbonyl" 1a nhém cé nguyén tir cacbon duge lién két doi véi nguyén tir
oxy (C=0), thuong dugc md ta trong céc cdng thirc héa hoc nhu C(O).

"Axetyl" 1a nhém —C(O)CHs.

"Amin" hoic "amino" ding d& chi nh6m —NH,, trong d6 khong, mdt hodc
hai nguyén tir hydro c6 thé dugc thay thé bang mot phéan tir thé thich hop nhu dugc
mo ta & day, nhu alkyl, alkenyl, alkynyl, va nhém tuong tu.

"Amit" hodc "amido" ding @& chi nhém c6 cacbonyl dwoc lién két véi
nguyén tr nito, nhu —C(O)NH,, trong d6é khdng, m¢t hodc hai nguyén tir hydro cd
thé dugc thay thé bing mdt phan tir thé thich hop nhu dugc mé ta & ddy, nhu alkyl,
alkenyl, alkynyl, v nhém tuong tu.
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"_SR" diing d& chi nhém R duoge gin vao gbe phén tir gbc thong qua nguyén
tlr luu huynh, trong do R 1a alkyl, alkenyl, alkynyl, aryl, xycloalkyl, di vong, hodc
heteroaryl. Céc vi du dién hinh vé "-SR" gdm, nhung khong gi6i han &, etanthiol,
3-metyl-1-butanthiol, phenylthiol va nhém tuong tu.

"Xycloalkyl" nhu dugc st dung trong ban md ta, ding d& chi nhém
hydrocacbon vong bio hoa chira 3 dén 8 nguyén tir cacbon hodc nhidu hon. Céc vi
du dién hinh v& xycloalkyl gdm, nhung khong gi6i han &, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl.

"Xycloalkenyl" nhu dugc st dung trong bin md ta, ding dé chi nhém
hydrocacbon vong khong no chira 3 dén 8 nguyén tir cacbon hodc nhiéu hon va ¢
mot hodc nhiéu lién két doi.

"Xycloalkynyl" nhu dugc sit dung trong ban md ta, ding dé chi nhém
hydrocacbon vong khong no chira 3 dén 8 nguyén tir cacbon hodc nhiéu hon va c6
mot hodc nhiéu lién két ba.

"Chét ¢6 4i lyc v6i dién ti" nhu dwgc st dung trong ban mé ta ding d& chi
nhém c6 mat d6 dién tir giam, thuong chira nguyén tir cacbon ma dugc lién két
tryc tiép v6i nhiéu hon mdt nguyén tir tich dién am, nhu oxy, nito hodc halo. Céc
chét c6 4i luc voi dién ti léy lam vi du gém, nhung khong gidi han &, diazometan,
trimetylsilyldiazometan, alkyl halogenua, nhu vi du metyl iodua, benzyl bromua va
nhom twong ty, alkyl triflat, nhu vi du metyl triflat va nhém twong tu, alkyl
sulfonat, nhu vi du etyl toluensulfonat, butyl metansulfonat va nhém twong tu, axyl
halogenua, nhu vi du axetyl clorua, benzoyl bromua va nhém twong ty, anhydrit
axit, nhu vi du anhydrit axetic, anhydrit sucxinic, anhydrit maleic va nhém tuong
tu, isoxyanat, nhu vi du metyl isoxyanat, phenyl isoxyanat va nhém tuong ty,
isothioxyanat, nhu vi du metyl isothioxyanat, phenyl isothioxyanat va nhém twong
ty, cloformat, nhu vi dy metyl cloformat, etyl cloformat, beniyl cloformat va
nhém tuong tu, sulfonyl halogenua, nhu vi du metansulfonyl clorua, metansulfonyl
florua, p-toluensulfonyl clorua va nhom twong tu, silyl halogenua, nhu vi du
trimetylsilyl clorua, tert-butyldimetylsilyl clorua va nhém twong tw, phosphoryl
halogenua nhu vi dy dimetyl clophosphat va dang tuwong tw, epoxit nhu vi dy 2-
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metyloxiran, aziridin nhu vi du 2-metylaziridin, alpha-haloketon nhu vi du 1-clo-2-
propanon, hgp chét cacbonyl khong duoc bdo hoa alpha-beta nhu vi du acrolein,
metyl vinyl keton, xinamaldehyt, N,N-dimetylacrylamit va nhém tuong tw, va hop
chét cacbonyl khong dugc bio hoa gama-halo-alpha-beta nhw vi du (E)-6-clohex-
4-en-3-on. Theo mdt sb phuong én, chét co 4i luc véi dién tir 12 alpha-haloketon,
isothioxyanat, epoxit, aziridin, sulfonyl halogenua, hodc cacbonyl khdng dugc bao
hoa alpha-beta.

Theo mot sb phuong an, chét c6 4i lyc voi dién tir 12 chét nhan Michael.

Nhu dugc biét trong linh vuc k¥ thuét, "chat nhan Michael" 1a aken hodc alkyn cé

dang =Z; trong d6 Z bao gdm nhém diy dién tir, gdm, nhung khong gi6i han
&, CHO, COR, COOR, CONRR', CONROR!, CN, NO;, SOR, SO;R. R ¢6 thé 1a H,
alkyl, ho#c aryl; trong d6 R’ 13 alkyl, alkenyl, alkoxy ho#c aryl. Theo mot phuong
an khac, azodicarboxamit va quinon la céc chit nhan Michael. Xem, Santos,
M.M.M. and Moreira, R., Mini-Reviews in Medicinal Chemistry, 7:1040-1050,
2007.

Vi du v& phan tng Michael dwoc mé ta trong so dd duéi day:
ZCHyZ + =7 == B e

Chét cho Michael Chét nhén Michael

trong d6 nhém diy dién tir Z, Z' va Z" 1a nhu dwgc mo ta & trén. Theo mot sb
phwong 4n, chit nhan Michael 13 hop chét cacbonyl khong dugc bdo hoa alpha-
beta gdm, nhung khéng giéi han &, amit khong dwgc bio hoa élpha-beta, keton
khong dugc bdo hoa alpha-beta, este khong dugc bdo hoa alpha-beta, alkynyl
cacbonyl dugc tiép hop va nitril khong dugc bio hoa alpha-beta.

"Amit khong dugc bdo hoa alpha-beta" hodc "amit khong dugc bdo hoa"
nhu dugc st dung trong ban mo ti ding dé chi amit bao gdm alken hoic alkyn
duoc lién két tryc tiép véi nhém cacbonyl amit va dugc thé hién béi cu triic

O

"~ trongd6R'Ia hydro hoic alkyl.
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"Nguyén tir khac loai" ding dé chi O, S hoic N.

"Di vong" hodc "heteroxyclyl" nhu dugce str dung trong ban mo ta, c6 nghia
12 di vong don vong, di vong hai vong, hoic di vong ba vong chira it nhit mot
nguyén tir khac loai trong vong,

Di vong don vong la vong c6 3, 4, 5, 6, 7, hodc 8 canh chira it nhét mot
nguyén ti khac loai ddc 1ap dwoc chon tir nhom bao gdm O, N, va S. Theo mot s6
phuong éan, di vong 13 vong c6 3 hodc 4 canh chira mdt nguyén tir khac loai dugc
chon tir nhém bao gdm O, N va S. Theo mét sb phuong én, di vong 1a vong cé 5
canh chira khong hodc mot li€n két d6i va mot, hai hodc ba nguyén tir khéc loai
dwoc chon tir nhém bao gdm O, N va S. Theo mét sé phwong 4n, dj vong 13 vong
¢6 6, 7, hodic 8 canh chira khong, mdt hodc hai lién két ddi va mot, hai hodc ba
nguyén tir khac loai dugc chon tir nhém bao gdm O, N va S. Cac vi du dién hinh vé
di vong don vong gdm, nhung khéng giéi han &, azetidinyl, azepanyl, aziridinyl,
diazepanyl, 1,3-dioxanyl, 1,3-dioxolanyl, dihydropyranyl (bao gbm 3,4-dihydro-
2H-pyran-6-yl), 1,3-dithiolanyl, 1,3-dithianyl, imidazolinyl, imidazolidinyl,
isothiazolinyl, isothiazolidinyl, isoxazolinyl, isoxazolidinyl, morpholinyl,
oxadiazolinyl, oxadiazolidinyl, oxazolinyl, oxazolidinyl, piperazinyl, piperidinyl,
pyranyl, pyrazolinyl, pyrazolidinyl, pyrrolinyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydropyranyl  (including tetrahydro-2H-pyran-4-yl), tetrahydrothienyl,
thiadiazolinyl, thiadiazolidinyl, thiazolinyl, thiazolidinyl, thiomorpholinyl, 1,1-
dioxidothiomorpholinyl (thiomorpholin sulfon), thiopyranyl, va trithianyl.

Céc dj vong hai vong theo séang ché c6 thé dugc 14y 1am vi du béi di vong
don vong dugc ngung tu véi nhém aryl, hodc di vong don vong dugc ngung tu véi
xycloalkyl don vong, hodc di vong don vong dugc ngung tu voi xycloalkenyl don
vong, hodc di vong don vong duoc ngung tu voi di vong don vong. Céc vi du dién
hinh v& di vong hai vong gdm, nhung khong gi6i han &, 3,4-dihydro-2H-pyranyl,
1,3-benzodioxolyl, 1,3-benzodithiolyl, 2,3-dihydro-1,4-benzodioxinyl, 2,3-
dihydro-1-benzofuranyl, 2,3-dihydro-1-benzothienyl, 2,3-dihydro-1H-indolyl, 3,4-
dihydroquinolin-2(1H)-on va 1,2,3,4- tetrahydroquinolinyl. |

Di vong ba vong 1a di vong hai vong dugc ngung tu véi nhém aryl, hogc di
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vong hai vong dugc ngung tu véi xycloalkyl don vong, hodc di vong hai vong
dugc ngung tu véi xycloalkenyl don V{)ng, hodc di vong hai vong dugc ngung tu
vé6i di vong don vong. Cac vi dy dién hinh v& di vong ba vong gdém, nhung khong
gidi han 0, 2,3,4,4a,9,9a-hexahydro-1H-carbazolyl, 5a,6,7,8,9,9a-
hexahydrodibenzo[b,d]furanyl, va 5a,6,7,8,9,9a-hexahydrodibenzo[b, d]thienyl.

Trong céc heteroaryl va di vong & trén, nguyén t nito _hoaflc luu huynh cé
thé dugc oxy hoa tlly y thanh cac trang thai oxy héa khac nhau. Trong mdt vi du cu
thé, nhém S(O)o-2 14n luot ding dé chi —S— (sulfua), —S(0O)— (sulfoxit), va —SO»—
(sulfon). Déi v6i cac nguyén tir nito thuén tién, cu thé nhung khong danh riéng, céc
nguyén tir d6 duge x4c dinh 13 nguyén tir nito thom vong, dugc hidu 13 bao gbm
cac nguyén tir tvong ng vdi cac dang N-oxit.

"Mudi dugc dung" nhu duge sit dung trong ban mé ta ding dé chi mubi
cdng axit hodc mudi cong bazo cia cic hop chét theo sang ché. Mubi dugc dung 12
mubi bit ky ma gift lai hoat tinh ctia hop chét gbc va khong mang lai hiéu qua
khong mong mubn hodc doc khong thich hop bt ky cho dbi trong ma duoc st
dung va trong ngit canh trong d6 n6 duge sir dung. Mubi dugc dung gdm, nhung
khong gi6i han &, phic hgp kim loai va mubi cia ci hai axit vd co va axit
carboxylic. Cac mudi dwgc dung ciing bao gdm céc mudi kim loai nhu nhom,
canxi, sit, magie, mangan va cac mudi phirc hgp. Ngoai ra, mudi dugc dung gdm,
nhung khong giéi han &, mudi axit nhu axetic, aspartic, alkylsulfonic, arylsulfonic,
axetil, benzensulfonic, benzoic, bicacbonic, bisulfuric, bitartaric, butyric, canxi
edetat, camsylic, dacbonic, clobenzoic, xitric, edetic, edisylic, estolic, esyl, esylic,
formic, fumaric, gluxeptic, gluconic, glutamic, glycolic, glycolylarsanilic,
hexamic, hexylresorxinoic, hydrabamic, hydrobromic, hydrocloric, hydroiodic,
hydroxynaphtoic, isethionic, lactic, lactobionic, maleic, malic, malonic, mandelic,
metansulfonic, metylnitric, metylsulfuric, mucic, muconic, napsylic, nitric, oxalic,
p-nitrometansulfonic, pamoic, pantothenic, phosphoric, monohydro phosphoric,
dihydro phosphoric, phtalic, polygalactouronic, propionic, salixylic, stearic,
sucxinic, sulfamic, sulfanlic, sulfonic, sulfuric, tanic, tartaric, teoclic,

toluensulfonic, va cac muoi twong tw. Mudi duge dung cé thé thu dugc tir cac axit
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amin gém, nhung khong gi6i han &, xystein. Cac phuong phap san xuét cac hop
chét dudi dang mubi da duge biét bdi ngudi c6 hidu biét trung binh vé linh vuc k§
thuét ndy (xem, vi du, Stahl et al., Handbook of Pharmaceutical Salts: Properties,
Sélection, and Use, Wiley-VCH; Verlag Helvetica Chimica Acta, Zurich, 2002;
Berge et al., J. Pharm. Sci. 66: 1, 1977).

Trir khi ¢6 quy dinh khac, danh phép dugc sir dung dé md ta cic nhém hodic
gbc héa hoc nhur duge sir dung trong ban mé ta theo quy wdc khi, doc tén tir trai
sang phai, diém gin v6i phin con lai ctia phan tir 13 tai phia tay phai cua tén. Vi dy,
nhém "arylCi.salkyl" dugc gén vao phén con lai ciia phén tir tai ddu alkyl.

Trir khi c6 quy dinh khéc, khi nhém héa hoc dwgc md ta bing dang hoa hoc
ctia n6, bao gdm gdc lién két cudi ciing dugc thé hién bdi "—," nén dwoc hiu ring
phén gén dugc doc tir trai sang phai. Vi du, —C(0)C1.salkyl dugc gén vao phin con
lai ctia phén tir tai dau cacbonyl.

Trir khi c6 quy dinh khac, c4c cdu trac duge md ta & day ciing dwoc hidu 1a
bao gdm tit ca cac dang chit ddng phan d6i anh, déng phan khong dbi quang, va
d6i xtmg hinh hoc (hoc cdu hinh riéng) ctia cAu trac; vi dy, céc cAu hinh R va S
d6i voi mdi tAm khong dbi ximg, chit ddng phén lién két d6i (Z) va (E), va chét
ddng phan cu hinh riéng (Z) va (E). Do d6, cic chit ddng phan hoa hoc 1ap thé
don ciing nhu hén hop cia cac chit déng phén d6i anh, ddng phan khéng dbi
quang, va dbi xiémg hinh hoc (hoic c4u hinh riéng) chira cac hop chit nay déu nim
trong pham vi ctia séng ché. Trir khi c¢6 quy dinh khéc, tit ca céc dang tautome clia
cac hop chét theo séng ché déu ndm trong pham vi clia sang ché. Ngoai ra, trir khi
¢6 quy dinh khac, tit ca cac dang ddng phan quay cta cic hop chét theo sang ché
déu nim trong pham vi ciia sng ché. Trir khi c6 quy dinh khéc, céc ciu triic dugc
md ta & day ciing duoc hiéu 12 bao gdbm hop chét khéng gidng nhau chi khi c6 mit
mdt hodic nhidu nguyén tir dugc 1am giau chit ddng vi. Vi dy, cac hop chit c6 cac
chu truc nay khong ké sy thay thé nguyén tir hydro bing doteri hoc triti, hoic sy
thay thé nguyén tir cacbon bing nguyén tir cacbon dugc lam giau *C hogc 14C, déu
nidm trong pham vi ciia sing ché. Céc hop chit nay 13 hitu ich, vi du, duéi dang

cdng cu hodc d4u do phan tich trong cac thir nghiém sinh hoc.
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"Chét ddng phan" ding @& chi c4c hop chit c6 cung sb lugng va loai nguyén
tr va do d6 c6 cung trong lugng phén tir, nhung khic vé cach sip xép hoic cu
hinh ctia cdc nguyén tir. Tuy nhién, s& dugc hiéu ring, mot sb chit ddng phan hogic
raxemat hodc céc hdn hop khac clia cac chit ddng phéan c6 thé thé hién hiéu qua tdt
hon so véi cdc hdn hop khac. "Chit ddng phan 13p thé" ding dé chi cac chét ddng
phén chi khac vé cach sip xép clia cac nguyén tir trong khong gian. "Chét ddng
phan khong d6i quang" diing dé chi chit déng phén 1ap thé ma khong 14 &nh guong
ctia nhau. "Chéit ddng phﬁh d6i anh" dung dé chi chit dong phan 1ap thé 13 anh
guwong khong chdng khit 1én nhau duge.

Theo mét sb phwong an, hop chét ddng phan dbi anh dugc dua ra & day co
thé 14 c4c chit ddng phan "tinh khiét ddng phan dbi 4nh" ma v& co ban bao gbm
chit ddng phan d6i anh don, vi dy, 16n hosn hoic bing 90%, 92%, 95%, 98%,
hodc 99%, hodc bing 100% chit ddng phan dbi anh don.

Theo mot s phuong 4n, hop chit dong phan ddi anh dugc dua ra & diy c6
thé 1a tinh khiét ddng phén 1ap thé. "Tinh khiét ddng phan 14p thé" nhu dugc st
dung trong ban md ta c6 nghia 13 hop chét hodc ché phim cua ching ma c6 chia
mdt chat ddng phén lap thé cta hop chit va vé co ban khong chira chit ddng phan
1ap thé khac ctia hop chit d6. Vi du, ché phim tinh khiét ddng phén 1ap thé cua hop
chét c6 mét tdm khong dbi ximg s& vé co ban khong chira chit ddng phén dbi anh
twong phan ctia hop chit. Ché phdm tinh khiét ddng phan l4p thé chira hop chit c6
hai tdm khong d6i xtmg vé co ban khéng chira chit ddng phan khong dbi quang, va
vé co ban khéng chira chit ddng phan ddi anh twong phan, ciia hop chét. Hop chét
tinh khiét ddng phan 14p thé dién hinh chira nhiéu hon khoang 80% vé khdi lwong
ctia mot chit ddng phan 14p thé ciia hop chét va it hon khoang 20% vé& khéi luong
ctia chit ddng phan 1ap thé khac ctia hop chét, t6t hon nita néu 16n hon khoang
90% vé khéi lwong clia mot chit ddng phan 1ap thé ciia hop chéit va it hon khoang
10% v& khéi luong ciia chit ddng phén 13p thé khac cia hop chét, tham chi tét hon
nita néu 16n hon khoang 95% vé khdi lugng ctia mot chit ddng phén 1ap thé cua
hop chét va it hon khoang 5% vé khdi lugng cia chit ddng phén 14p thé khéc cua

hop chét, va t&t hon nhét néu 16n hon khoang 97% vé khéi lugng clia mot chét
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ddng phén l4p thé ciia hop chét va it hon khoang 3% vé& khéi lugng cua chét dong
phan 14p thé khéc ciia hop chét. Xem, vi dy, patent My S 7,189,715.

"R" va "S" 14 c4c thuat ngit md ti cac chit ddng phéan 1a cic phin mod ta v&
cAu hinh hoéa hoc 1ap thé trong nguyén tir cacbon dugc thé khong dbi xung. Viée
chi dinh nguyén tir cacbon dugc thé khong db6i xung 1a "R" hoaé "S" duogc ‘thuc
hién bang cach tng dung céc quy tic wu tién Cahn-Ingold-Prelog, nhu da dugc bibt
b&i ngudi ¢6 hiéu biét trung binh vé linh vire k§ thuét ndy, va duge mo ta trong céc
quy tic International Union of Pure and Applied Chemistry (IUPAC) v& danh phap
ctia Organic Chemistry. Section E, Stereochemistry.

"Lugng du chit déng phan dbi anh" (ee) clia chit ddng phan dbi anh 13
[(phan mol cia chit ddng phan d6i anh chinh) 4m (phin mol cia chit ddng phan
d6i anh 4m)] x 100.

B.  Hop chit
Sang ché dé xuit cac hoat chét theo mot sé phuong 4n 13 hop chét c6 Cong
thirc I:
R3
GNP

(YT

%P NN O
R12
I
trong do:

R? duoc chon tir nhém bao gém: Crsalkyl, CrsalkoxyCi.salkyl, NRIR!!C;.
salkyl, R'%heteroxyclylCi.salkyl, R'%rylCi.¢alkyl, va R!%heteroarylCi-salkyl, trong

d6 mbi R1° va R doc 14p dugc chon tir nhém bao gdm: hydro va Cr.ealkyl;

E duoc chon tir nhém bao gdm:
_NRBC(O)CR“=CHRY, va
_NR'C(0)C=CRY,
trong d6 R duge chon tir nhém bao gdm: hydro va metyl, va mdi R va

RS doc 1ap duoc chon tir nhém bao gém: hydro, metyl, flo va clo;

R!?2 dugc chon tir nhém bao gdm: hydro, halo, Cisalkyl, Ci.salkoxy,
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hydroxyCi.salkyl, hydroxyCi.salkoxy,Ci-salkoxyCisalkoxy, Ci.salkoxyCi.salkyl,
RRSheteroxyclyl, —C(O)heteroxyclylR’Ré , R3RSheteroxyclylCi-alkyl, NR’RE,
NR3R®C.¢alkyl, -C(O)NR’RS, va NR’RC.¢alkoxy, trong d6 mdi R® va R® doc 1ap
dugc chon tir nhém bao gém hydro, Cisalkyl, hydroxyCi.salkyl, aminoCi.ealkyl,
—C(0O)Ci-salkyl va Ci.salkylsulfonyl; va

R! 13 phenyl, trong d6 phenyl néu trén duoc thé 2, 3, hodc 4 14n voi halo

duogc chon ddc 1ap hodc Ci.salkoxy,

hodc muoi dugc dung cua chung.

Theo mdt s6 phuong 4n, R? 13 Cy.ealkyl.

Theo mdt sb phwong 4n, R® dugc chon tir nhém bao gdm: metyl,
metoxyetyl, 4-pyridylmetyl, 3-pyridylmetyl, 2-pyridylmetyl, benzyl, N,N-
dimetylaminopropyl, 3-metylisoxazol-5-yl-metyl, va 4-metylpiperazin-1-yl-propyl.

Theo mdt sb phwong 4n, E 13 -NRIPC(O)CH=CHRY hoic -
NR3C(O)CF=CH,, trong ¢6 R"> va R! 12 nhu dugc xé4c dinh ¢ trén. Theo mot sd
phuong an, E 14 -NHC(O)CH=CHo,.

Theo mdt sd phwong 4n, R2 dugc chon tir nhém bao gdm: hydro, flo, clo,
metyl, fnetoxy, N,N-dimetylaminoetyl, piperazin-1-yl, 4-etylpiperazin-1-yl, 4-
etylpiperazin-1-yl-metyl,  1-metylpiperidin-4-yl,  1-etylpiperidin-4-yl, N,N-
dimetylaminometyl, N,N-dimetylaminopropyl, piperidin-4-yl, morpholino, 3,5-
dimetylpiperazin-1-yl, 4-(metylsulfonyl)piperazin-1-yl, N,N-dimetylaminoetoxy,
4-(2-hydroxyetyl)piperazin-1-yl, hydroxyetoxy, metoxyetoxy, hydroxymetyl,
metoxymetyl, 2-metoxypropyl, 2-hydroxypropyl, 2-aminopropyl,4-metylpiperazin-
1-yl-cacbonyl, 4-etylpiperazin-1-yl-cacbonyl, 4-[2-propyl]piperazin-1-yl, 4-
axetylpiperazin-1-yl, N-metyl-N-hydroxyetyl-amino, N,N-dimetylamido, va 4-(2-
aminoetyl)piperazin-1-yl. '

Theo mdt sb phuwong 4n, R'2 dwogc chon tir nhém bao gdm: hydro, Ci.salkyl,
hydroxyCisalkyl, R’RCheteroxyclyl, R RSheteroxyclylCi.salkyl, —C(O)NR’RE,
NR’R6Ci6alkyl, NR°R®Ci.salkoxy, Ci.salkoxy, va Ci.salkoxyCi.calkyl, trong d6

mdi R5 va R® doc lap dugc chon tr nhém bao gém: hydro, Ci-salkyl,
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hydroxyCi.salkyl ,
—C(0)Ci.salkyl va Ci.salkylsulfonyl.

Theo mdt sb phuong 4n, R!? 13 R’R%heteroxyclyl, trong d6 R® va RS 1a nhu
duoc xac dinh & trén.

Theo mot sb phuong 4n, RR%heteroxyclyl is R’Répiperazinyl, trong d6 R’
va R® 1a nhu dugc x4c dinh & trén.

Theo mot s6 phwong an, R'2 1a 4-etylpiperazin-1-yl.

Theo mdt s§ phwong 4n, R!2 khéng phai 13 hydro.

Theo mot s6 phuong 4n, R! 13 2,6-diclo-3,5-dimetoxyphenyl.

Theo mot s6 phwong 4n, hop chit 12 hop chit c6 cong thirc I(a):

E R?

trong d6 R3, E, R'? va R! 1a nhu dugc x4c dinh & trén,

hodc mudi dugc dung cuia chiing.

C. Dugc phf‘lm |

Hoat chét theo sang ché c6 thé duoc két hop véi chit mang dugce dung dé
tao ra duogc phém ctia chung. Lya chon cu thé vé& chét mang va ché phém s€ phu
thudc vao dudng dung cu thé d6i véi ché phdm dugc du dinh.

"Chéit mang dwgc dung" nhu dugc sir dung trong ban mo ta ding dé chi chit
mang, t4 dugc, hogc chit din thudc khong cé doc tinh ma khéng phé huay hoat tinh
dugc 1y cta hop chit ma né dwgc bao ché cing. Chit mang dwoc dung, ta dugc
hodc chit din thudc ma c6 thé dugc sit dung trong cac ché phim theo sing ché
gdm, nhung khong gi6i han &, axit sorbic, kali sorbat, hdn hop glyxerit mot phén
clia axit béo thuc vat bdo hoa, nuéc, mudi hoic chit dién phén, dinatri hydro
phosphat, kali hydro phosphat, natri clorua, mubi kém, silic dioxit keo, magie
trisilicat, polyvinyl pyrolidon, chét trén co s& xenluloza, polyetylen glycol, natri

carboxymetylxenluloza, polyacrylat, sap, polyetylen glycol va m& ctru.
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Céc ché phim theo sang ché c6 thé thich hop dé st dung ngoai dudng tiéu
héa, qua dudng miéng, xOng, xit, khu trd, qua truc trang, miii, ma, 4m dao hoic s
dung vét chira dugc cdy vao, v.v.. Theo médt s6 phuong 4n, ché phim c6 chira cac
thanh phan tir ngudn ty nhién hosc khéng tw nhién. Theo mdt s6 phuong 4n, ché
pham hoc chét mang c6 thé dugc tao ra & dang vo trung. Vi du khong gi6i han vé
chit mang vo tring bao gdm nuéc khong chira ndi doc té hoic nuée khong chira
pyrogen.

Thugt ngit "ngoai dudng ti€u héa" nhu duge st dung trong ban mé ta bao
gbm céc k¥ thuat tiém hoc truyén duéi da, trong tinh mach, trong co, trong khép,
trong hoat dich, trong xuong tc, trong vé, trong gan, trong thuong tén va trong so.
Céac phuong 4n cu thé, cic hop chét dugc sir dung trong tinh mach, qua duimg
miéng, dudi da, hodc thdng qua viéc st dung trong co. Cac dang c6 thé tiém vo
tring ctia cic ché phdm theo sang ché c6 thé 1a huyén phi chtra nuée hogic c¢6 dau.
Huyén phi nay c6 thé dugc bao ché theo cac k§ thuat da biét trong linh vuc k¥
thuat bang céach sir dung cac chit phan tan hodc chit thAm w6t va chét tao huyén
phil thich hgp. Ché phim c6 thé tiém vo tring ciing c6 thé 13 dung dich hosic huyén
phil ¢6 thé tiém v tring trong chét pha loang hodc dung méi khong ¢6 doc tinh
chdp nhan dugc ngoai dudng tiéu hoa. Trong s& céc chét din thudc va dung moi
chép nhén dugc ma c6 thé duge sir dung 1a nudc, dung dich Ringer va dung dich
natri clorua dng trvong. Ngoai ra, diu khong bay hoi, vo tring thudng duogc su
dung 1am dung méi hodc méi trudng tao huyén phi. |

Péi véi muc dich nay, ddu khong bay hoi nhe bat ky ¢6 thé duoc st dung
bao gdm mono hoic di-glyxerit tong hgp. Axit béo hodic cac din xuét glyxerit cia
chung httu ich trong ché phim c6 thé tiém, 13 cac diu dugc dung ty nhién, nhu diu
6liu hodc dau thau diu, dic biét 13 trong cc phién ban duoc polyoxyetyl hoa cua
chung. Céc dung dich hodc huyén phi dang diu nay ciing c6 thé chira chéit pha
logng ruvgu mach dai hodc chit phan tan, nhu carboxymetyl xenluloza hodc chét
phén tan tuong tw ma thudng dugc st dung trong ché phim & cac dang lidu ding
dugc dung bao gdm nhii twong va huyén phil. Céc chit hoat dong bé mit duge sir

dung phd bién khéac, nh Tweens, Spans va cac chét nhii héa khac thuong duoc sir
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dung dé san xuét cac dang lidu dung rén, 1éng duoc dung, hodic cac dang liéu ding
khac cling c¢6 thé dugc sir dung nhdm muyc dich bao ché.

Péi véi viée diing qua dwong miéng, hop chit hodc mudi c6 thé dugc tao ra
dudi dang lidu ding qua dwong miéng chép nhén dugc, gbm, nhung khong gioi
han &, vién nang, vién nén, huyén phi hoic dung dich chira nudec. Trong truong
hop cac vién nén ding qua dudng miéng, chit mang thudng duge st dung bao
gdm lactoza va tinh bot ngd. Chét boi tron, nhur magie stearat, ciing c6 thé duogc bd
sung vao. Pé diing qua dudong miéng & dang vién nang, céc chit pha lodng hitu ich
bao gbém lactoza va tinh bdt ngd duge sdy kho. Khi huyén phu chira nuée cin thiét
dé ding qua dudng miéng, hoat chit c6 thé dugc két hop véi chit nhil héa va chét
tao huyén phi. Néu mong mudn, chét tao ngot, chit tao huong hoic chit tao mau
da biét ciing c6 thé dugc bd sung vao. Ngoai ra, cic chét bao quan ciing c6 thé
duge bd sung vao. Céac vi du thich hogp v& céc chét bao quéan dugc dung gbm,
nhung khéng giéi han &, cac chit chéng khuin va chéng nim khac nhau nhu dung
mdi, vi du etanol, propylen glycol, rugu benzyl, clobutanol, mudi amoni béc bdn,

va paraben (nhu metyl paraben, etyl paraben, propyl paraben, v.v..).

D. Péi twong va phwong phap sit dung

Céc hoat chit theo sang ché c6 thé dugc sir dung dé didu tri caxinom té bao
gan. |

Thuat ngir "didu tri" dudi dang danh tir, dong tir ding d& chi s dao ngugec,
lam gidm bdt, tri hodn sy khéi phét, Gc ché sy tién trién, hodc ndi céc khac 1a cai
thién bénh hodc ching réi loan nhur dugc md ta & day. Theo mdt sb phuong én,
viéc didu tri c6 thé dugc sir dung sau khi mot hodc nhiéu triéu tring dugc phat
trién. Theo cac phuong phap khéc, viéc didu tri c6 thé dwoc sir dung khi khong c6
céc triéu trimg. Vi du, viéc didu tri c6 thé duge sir dung cho c4 thé d& mic bénh
truée khi khéi phét cac tridu trimg (vi du, trén co s& tidu sir clia céc tridu trimg
va/hoic trén co s& cac yéu td di truyén hoic yéu té d& méc bénh khic). Viée didu
tri cling c6 thé lién tuc sau khi céc tridu tring duoc gidi quyét, vi du dé ngin chan

hodc tri hodn sy tai phat cla céc tri¢u tring nay.
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"Bénh nhan" hoic "ddi twgng", nhw dugc sir dung trong ban mo ta, cd nghia
1a @i tuong dong vat, tdt hon néu 1a dbi tuong dong vat c¢6 vu, va cu thé 1a dbi
tugng ngudi (bao gdm ca ddi trong nam va ni, va bao gdm d6i twgng so sinh, nhil
nhi, vi thanh nién, thanh thiéu nién, ngudi trudng thanh va ngudi gid). Cac dbi
tugng nay ciing ¢6 thé bao gdm céc dbi tuong dong vat c6 v1’1. khéc (vi du, cho,
meo, ngua, bo sita, ciru, dé, khi, chim, v.v..), nhdm muyc dich thi nghiém hodc trong
thuy.

Theo mdt s6 phuong 4n, hop chét nhu duge md ta & day duge dé xuét dé st
dung dé diéu tri cho ddi twong bj caxinom t& bao gan c6 trang thai FGFR4 va/hoidc
FGF19 bi bién ddi (yéu t6 sinh truéng nguyén bao sgi 19).

Theo mot sb phuong an, viéc diéu tri c6 thé bao gE‘)m hodc dugc thuc hién
két hop véi trang thai FGFR4 va/hoic FGF19 phan tich trong mau sinh hoc chtra
céc té bao clia caxinom té bao gan néu trén, va néu caxinom té bao gan néu trén thé
hién su bién dbi FGFR4 va/hoidc FGF19, thi diéu tri cho déi tugng bing mot luong
hitu hiéu dung dé diéu trj ctia hoat chit nhu dugc mé ta & day.

"Trang thai dugc bién d6i" nhu duogc sir dung trong ban md ta dbi véi
FGFR4 va/hoiac FGF19 bao gém su biéu hién ting cua chung (vi du, cdc mirc ting
ciia mRNA hogc cdc mirc ting clia protein), sd lwong ban sao ting trong hé gen,
va/hodc hoat tinh ting clia protein dwgc ma héa 13 két qua cia sy dot bién, v.v.., so
v6i md khong bi ung thu twong tmg. Theo mét s phuong 4n, trang thai bién dbi
cia FGFR4 va/hoac FGF19 bao gém cac dot bién gen va/hoic protein dugc ma
hoa ma din dén sy tang hoat tinh hodc néi céch khéc cé lién quan dén dang tén
cdng manh hon ctia caxinom té bao gan. _

"Sy biéu hién" cia FGFR4 va/hoic FGF19 ¢6 nghia 14 gen ma hoéa chung
duogc sao chép lai, va t6t hon néu, dugc dich ma. Thong thudng, sy biéu hién cua
viing mi héa s& din dén viéc san xuét polypeptit dugc ma hoa.

Céac protein FGFR4 va FGF19 d3 biét, va trang thai va/hodc sy biéu hién
dugc bién dbi ciia chiing c¢6 thé dugc do bing cach st dung cac k¥ thuat tidu chuin
trong linh vic k§ thuét, vi dy, k§ thut phan tich hé gen cta cac dot bién hodc céc

quang sai s& lrgng ban sao nhu bang sy phéng dai axit nucleic, k§ thuét phan tich
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giai trinh tw, va/hodc cic k¥ thuit trén co s& lai, k§ thut phan tich sy biéu hién
ARN nhu ky thuat northern blot hodc qRT-PCR, ky thudt western blot hodc k§
thu4t thAm mién dich hodc thir nghiém mién dich, k¥ thuét phan loai t& bao dugc

hoat héa huynh quang (fluorescent activated cell sorting - FACS), v.v..

Céc vi du sau day duoc dua ra dé hiéu day da hon vé sang ché duge mo ta &
déy. Nén hi€u rang céc vi dy nay chi ding v&i myc dich minh hoa va khong dugc

hi€u 1a nham muc dich gidi han.

Vi du thye hién séng ché
Téng quat:

Budc gia nhiét bang vi séng duoc tién hanh bing cach st dung 10 vi s6ng
Biotage Emrys Liberator hodc Initiator. Cac phuong phap sic ky cot dugc tién
hanh bing cach st dung Isco Rf200d. Budc loai bé dung méi duge tién hanh bing
cach st dung thiét bi bay hoi kiéu quay Biichi hodc thiét bi bay hoi ly tdm
Genevac. LC/MS diéu ché duoc tién hanh bing cach sir dung may tinh ché ty dong
Waters va ¢t 19 x 100mm XTerra 5 micron MS C18 trong céc diéu kién pha dong

axit. Phd NMR duoc ghi lai bang cach st dung quang phd ké Varian 400MHz.

Khi thuit ngit "dwoc 1am tro" dugc sit dung dé mé ta 10 phan tng (v du,
binh phan tng, binh thét ¢d, binh phan {mg thily tinh, va loai thiét bj tvong ty) c6
nghia 12 khong khi trong binh phan g dugc thay thé bang khi tro, khd hodc v& co

ban khong chira hoi 4m (nhu nito, agon, va cac khi twong tu).

Céc phwong phép va thir nghiém chung dé diéu ché cac hop chét theo sang
ché dugc dua ra duéi day. Trong mot sb truong hop da biét, cac hop chit cu thé
dwgc mo ta bang cach vi dy. Tuy nhién, s& dugc danh gid cao ring trong mdi
truong hop mot loat cac hop chét theo sang ché duge diéu ché phi hop véi cac so

dd va thir nghiém dugc mo ta dudi déy.
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Cic diéu kién HPLC diéu ché dé tinh ché cac hop chit dich

Piéu kién sic ky:
Thiét bi: Waters 2767-SQD Mass trigger Prep System
Cot: Waters Xbridge C18 150mm* 19mm*Spum
B do: VWD SQD
Luu lugng: 15 mL/phut
Gradien thoi gian:

Thoi B%
gian
(phut)
0 5
7,5 70
8 95
11 95

Pha dong dai dién:

1)

Pha dong: A: 0,1%TFA trong nudc
Pha dong: B: ACN

2)

Pha dong: A: 0,1%NH4HCO3; trong nude
Pha dong: B: ACN

3)

Pha dong: A: 0,1%NH4+OAc trong nudc
Pha dong: B: ACN

4)

Pha ddng: A: 0,1%NH4OH trong nudc
Pha dong: B: ACN

Cac dinh nghia: Cac chir viét tit du6i dy c6 cac nghia dugc chi ra:
ACN: Axetonitril

Boc,0: Di-tert-butyl dicacbonat

Brettphos: 2-(Dixyclohexylphosphino)-3,6-dimetoxy-2',4',6'-triisopropyl-1,1'-
biphenyl

tBuONa: Natri tert-butoxit

CHsl: Iodometan

Cs2COs3: Xezi cacbonat

DCC: N,N’-dixyclohexylcarbodiimit

DCM: Diclometan

DIEA: N,N-diisopropyletylamin
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DIPEA: N,N-diisopropyletylamin
DMAP: 4-(Dimetylamino)pyridin

DME: Dimetyl ete

DMF: Dimetylformamit

DMSO: Dimetyl sulfoxit

EGTA: Axit etylen glycol tetraaxetic
ESI-MS: Ion héa phun dién tt - phd khéi
EtOH: Etanol

HATU:1-[Bis(dimetylamino)metylen]-1H-1,2,3-trizolo[4,5-b]pyridin

hexaflophosphat

H2S04: Axit sulfuric

iPrOH: Isopropanol

K>COs: Kali cacbonat

KHMDS: Kali bis(trimetylsilyl)amit

KOH: Kali hydroxit

LCMS: Phuong phap sic ky 16ng - phd khéi
MeOH: Metanol

MsCl: Metansulfonyl clorua

NaBH;3CN: Natri xyanobohydrua
NaBH(OACc)3: Natri triaxetoxybohydrua
NH4Cl: Amoni clorua

NH4HCO3: Amoni bicacbonat

Nal: Natri iodua

NaNOs: Natri nitrat

NaOAc: Natri axetat

nBuOH: n-Butanol

prep-HPLC: Phuong phap séc ky 16ng hiéu suét cao diéu ché
prep-TLC: Phuong phap séc ky 16p méng diéu ché
TBAF: Tetrabutylamoni florua
TBDMS-CL: tert-butyldimetylsilyl clorua
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TBSCI: tert-butyldimetylsilyl clorua

TBSOTT: tert-butyldimetylsilyl triflometansulfonat

TEA: Trietylamin

TESCI: Clotrietylsilan

TFA: Axit trifloaxetic

THEF: Tetrahydrofuran

Ti(O'Pr)4: Titan isopropoxit

TLC: Phuong phap séc ky 16p mong

PPTS: Pyridin p-toluensulfonat

PE: Ete diu mé

PEG: Poly(etylen glycol)

PtO»: platin dioxit

EtOAc: Etyl axetat

Pd/C: Paladi (0) trén cacbon

Pdy(dba)s: Tris(dibenzylidenaxeton) dipaladi(0)

Pd(dpp1)2Cla: [1,1'-Bis(diphenylphosphino)feroxen]diclopaladi(II)
Ruphos: 2-Dixyclohexylphosphino-2',6'-diisopropoxybiphenyl
Xantphos: 4,5-Bis(diphenylphosphino)-9,9-dimetylxanthen

Vit ligu: Cac hop chit sau day c6 ban trén thj truong vi/hodc c6 thé dugce
diéu ché theo nhidu c4ch di biét béi ngudi c6 hiéu biét trung binh v& linh vuc k§
thuét ndy vé sy tdng hop hitu co. Cu thé hon, cac hop chit dugce boc 16 ¢6 thé duoc
didu ché bing cach sir dung cac phan tmg va k¥ thudt dugc mé ta & day. Trong
phén mo ta vé cac phuong phép tdng hop duge md ta dudi ddy, nén duoc hidu ring
tht ca cac diéu kién phén ng duoc d& xuét, bao gém su lya chon dung mdi, khong
khi phan ung, nhiét d phan ng, khoang thoi gian thir nghiém, va quy trinh tinh
ché trung gian, cd thé dugc lya chon 1a cac didu kién tiéu chuin déi véi phéan Ung
d6, trir khi ¢6 quy dinh khéc. Nén dugc hiéu béi ngudi c6 hidu bibt trung binh vé
linh vire k¥ thut nay vé su tdng hop hitu co ring d6 chirc c6 trén céc phin khac

nhau ciia phan tir ¢6 thé trong thich véi cac chit phan tmg va phan tng dugc dé

-25-



21590

xut. Cac phén tir thé khong thé tuong thich véi cac didu kién phan tmg s& 1 rang
v6i ngudi ¢6 hidu biét trung binh v& linh vyc ky thudt nay, va cac phuong phap
khac do d6 dugc chi ra. Nguyén liéu ding cho céc vi du c6 ban trén thi trudong
hosc d& dang duge diéu ché bang cac phuong phép tiéu chuén tir cac vat lieu da
bict.
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TONG HGP VA THU NGHIEM CAC HQP CHAT VI DU
Céc hop chit trong bang 1 ducjc diéu ché bang cac quy trinh tir 2A dén 2L.

BANG 1

FGFR4 FGFRI1

£ , ha
Cau truc Hop chat # ICso (uM) | ICso (uM)

H H
AN o~ 100 <0,001  |>10,0
Ne N O,

H | H o |
N N_ _N (o)
W \ﬂ/ ~ 102 0,853 >10,0
N_N O

H | u ¢ 103 0,673 >10,0
N N N (0] ’ ?
NN O

H | H |
N N_ _N o S
fj YT e e e
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126

<0,001

0,601

127

<0,001

3,200

128

0,033

1,680

129

0,063

>10,0
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it
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NH H y
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N N O
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NH H \
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7T, o 131 <0,001 1,170
N N (0]
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G O
!
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NH H \
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H
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SA
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H Cl | 137
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155

<0,001

8,030

156

<0,001

1,950

157

< 0,001

0,131

Cl 158

<0,001

2,152

159

<0,001

0,115
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O
\)LNH H
N._N
(A
N 165 <0,001 7,370
_N_N o
OCI
O\
0
\)LNH H \
o
o ", o 166 <0,001  |4,920
! AN o
c)Cl
O\
]
\/LkNH H
CLG
|
oIfNH cl 167 <0,001  |>10,0
/N\n/N ONg
S0l
o\
(o]
S ) _
NNy
(N \E(NH cl 168 <0,001 | 1,030
o~ N NN OMe
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CI/\)kNH H
NN
sae
L&
\g/ cl 170 0,008

>10,0
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171 0,003 3,920
172 0,011 7,370
175 0,0.15 >10,0
181 <0,001 0,224
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" 183 0,180 6,210
J/N N OMe
HN oCl
PY OMe
!
N
NH H .
Tj @
AN 184 0,089 | 6475
/N N O\_
oCI
O\
B
ij ()
/NH Cl 185 0,013 >10,0
/N\n/N O
oCI
o\
B
o L R
geas
/NH Cl 186 0,345 >10,0

Quy trinh 2A: VI DU - 100
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e o N $0,Cl, MKOH o W2 wiphosgen o
e/ el E’(OH
- _ toluen ACN héi Iy 0~ DlOXﬁn ~o
o) ” hiéusubt: O 0~ hiu sudt: 0~ hidu suét:
95% 34% 76%
N02 N"C”O
O™ ey S0
NN iPrOH N|/§N Ne Y -
I
CI)\/\CI metylamin trong CI)\/\ N~  Brettphos \l( NaH, THF
THF rt, qua dém H  tBuONa, DME N 0°C ~ rt
higu suét: 62% 90°C, 2 gidy 2 git
A At. 250,
hi¢u suat: 35% hiéu suét; 18%
NO, i
2
N N NH2 H \/U\NH

X N. _N H
N Raney-Ni, H, | N
\R( H Cl —_—— \RFN cl VKCI | _N

NN O THF, MeOH H — H Cl
s 1, 6 gio N NAAOS THE, 2000 NN o
Cl hiéu sult: 62% O hiéu suét: 43% o
o

N o\

N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-
ylamino}-phenyl)-acrylamit
0O

NH
i 2 (Ac),0 HN
~ ~ toluen /@\
o) 0 o o

a. N-(3,5-Dimetoxy-phenyl)-axetamit

B& sung anhydrit axetic (14 g, 0,137 mmol) vao dung dich chtra 3,5-dimetoxy-
phenylamin (20 g, 0,131 mol) trong toluen (110 mL) & nhiét d6 trong phong. Hon
hop tao thanh duge khudy trong thdi gian 18 gid ¢ nhiét do trong phong. PE (55
mL) duoc bd sung vao, phin két tﬁa.duqc loc va dugc rira bing PE (100 mL) dé
thu dugc hop chét néu & d& muc nay (24,2 g, hiéu sudt: 95%). 'H-NMR (400 MHz,
CDCl) 6 2,16 (s, 3H), 3,77 (s, 6H), 6,23 (s, 1H), 6,75 (s, 2H), 7,20 (s, 1H).

0O 0]
HNJ\ HNJ\

SO,Cl, cl cl
ACN
~o o~ ~o o~
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b. N-(2,6-diclo-3,5-dimetoxy-phenyl)-axetamit

B4 sung sulfuryl clorua (6,9 g, 51,2 mmol) & nhiét ¢ 0°C vao dung dich chira N-
(3,5-dimetoxy-phenyl)-axetamit (5 g, 25,6 mmol) trong ACN (75 mL) duéi khi
nito. Hn hop tao thanh duge khudy trong thoi gian 30 phut & nhiét d9 nay va duoc
lam ngudi b%mg NaHCO; bdo hoa trong nuée (40 mL). Két tia duge loc, duoc rira
béng nuéc va duge 1am khd dé thu dugc hop chét néu & d& muc nay (2,3 g, hiéu
suét: 34%). 'TH-NMR (400 MHz, CDCls) § 2,25 (s, 3H), 3,86 (s, 6H), 6,54 (s, 1H),
6,90 (s, 1H).

0
HN/U\ NH,
CIJ@CI _2MKOH CID:CI

¢. 2,6-diclo-3,5-dimetoxy-phenylamin
Dung dich éhl’ra N-(2,6-diclo-3,5-dimetoxy-phenyl)—axetamit (3,6 g, 13,7 mmol)
trong EtOH (130 mL) va KOH (2M, 75 mL) duoc gia nhiét dén nhiét d6 hdi luu
trong thoi gian 24 gid. Hon hop phan tng dugc 1am mét dén nhiét d 0°C va dugc
khudy trong thoi gian 1 gio & nhiét d6 nay. Két tia dugc loc va dugc 1am kho dé
thu duge hop chét néu & d& myc nay (2,3 g, hiéu suét: 76%). 'H-NMR (400 MHz,
CDCls) 8 3,90 (s, 6H), 4,57 (bs, 2H), 6,05 (s, 1H).

NH, triphosgen N
cl cl TEA cl cl

d. 2,4-diclo-3-isoxyanato-1,5-dimetoxy-benzen
Hén hop chua 2,6-diclo-3,5-dimetoxy-phenylamin (500 mg, 2,25 mmol),
triphosgen (335 mg, 1,12 mmol) va TEA (342 mg, 3,38 mmol) trong dioxan (15
mL) dugc gia nhiét dén nhiét d6 130°C trong thdi gian 2 gidy duéi vi séng. Hon hop
phan tmg dugc cd dic va cin dugc tinh ché bing phuong phép séc ky nhanh trén
silic dioxit rira gii bing DCM dé thu dugc hop chét néu & d& muc nay (450 mg,
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hiéu suit: 80%). 'H-NMR (400 MHz, CDCls) 6 3,92 (s, 6H), 6,42 (s, 1H).
NN iPrOH N

I = | = e
Cl )\)\ Cl metylamin trong THF ~ Cl )\/ku

€. (6-Clo-pyrimidin-4-yl)-metyl-amin

B& sung dung dich chira metyl amin trong THF (2M, 30 mL, 60 mmol) vao dung
dich chtra 4,6-diclo-pyrimidin (7,45 g, 50 mmol) trong iPrOH (50 mL) & nhiét do
trong phong. Hon hop tao thanh dugc khudy trong thoi gian 18 giyr. Hdn hop duge
6 ddc va cin dugc tinh ché bang phuong phép sic ky nhanh trén silic dioxit rira
giai bing DCM:EtOAc = 6:1~1:1 @& thu dugc hop chét néu & d& muc nay (4,4 g,
hiéu suit: 62%) c6 dang rin mau tring. 'H NMR (400 MHz, CDCls) & 2,96 (d,
3H), 5,22-5,36 (bs, 1H), 6,35 (s, 1H), 8,35 (s, LH); MS (ESI): 144 [M+H]".

NO,

NH, NOzHN
-~
1 C . O

Brettphos
tBuONa, DME HN

f. N-Metyl-N'-(2-nitro-phenyl)-pyrimidin-4,6-diamin

Hon hgp chitra (6-clo-pyrimidin-4-yl)-metyl-amin (lg, 7 mmol), 2-nitro-
phenylamin (965 mg, 7 mmol), Brettphos (279 mg, 0,35 mmol) va tBuONa (2 g,
21 mmol) trong DME (50 mL) dugc gia nhiét dén nhiét d6 90°C trong thoi gian 1 |
gio du6i khi nito. Hon hop phan tng dugc c¢d dic, va cin dugc tinh ché bing
phuong phép séc ky nhanh trén silic dioxit rira giai bing DCM:EtOAc = 10:1~1:1
dé thu duge hop chét néu & d& muc nay (600 mg, hiéu sut: 35%) c6 dang rin mau
vang. '"H NMR (400 MHz, CDCl3) § 2,94 (d, 3H), 4,99 (bs, 1H), 5,82 (s, 1H), 7,04
(t, 1H), 7,60 (t, 1H), 8,21 (d, 1H), 8,33 (s, 1H), 8,75 (d, 1H), 9,91 (s, 1H); MS |
(ESI): 246 [M+H]".
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N”C//O
NO, |,
Cl cl NN

N

NO, - P | WN
N Nj 0 0 7y ©

L - _N_N O

2 NaH, THF i

HN_ 0°C ~rt O,
O\

g. 3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-1-[6-(2-nitro-phenylamino)-
pyrimidin- 4-yl]-ure

B& sung NaH (60%, 60 mg, 1,5 mmol) vao dung dich chira N-metyl-N'-(2-nitro-
phenyl)-pyrimidin-4,6-diamin (150 mg, 0,61 mmol) trong THF (15 mL) & nhiét do
0°C, va hdn hop phan tmg dugc khudy trong thdi gian 30 phut & nhiét d6 trong
phong. Dung dich chira 2,4-diclo-3-isoxyanato-1,5-dimetoxy- benzen (180 mg, 0,73
mmol) dugc bd sung timg giot & nhiét do trong phong. Hon hop tao thanh dugc
khudy trong thoi gian 2 gio. Nuéce (2 mL) duoc bd sung vao dé 1am ngudi hdn hop
phéan tmg. Hon hop dugce ¢d dic, va cin dugc tinh ché bing phwong phép sic ky
nhanh trén silic dioxit rira giai bing DCM:EtOAc = 6:1~1:1 d& thu dugc hop chét
néu & dé muc nay (54 mg, hiéu sut: 18%) c6 dang rin mau vang. 'H NMR (400
MHz, DMSO-d6) & 3,38 (s, 3H), 3,93 (s, 6H), 6,75 (s, 1H), 6,91 (s, 1H), 7,34 (t,
1H), 7,72 (t, 1H), 7,79 (d, 1H), 8,01 (d, 1H), 8,38 (s, 1H), 9,99 (s, 1H), 11,78 (s,
1H); MS (ESI): 493 [M+H]".

NO,
H
0 ©/ >
N cl Raney-Ni, H,
H o
/N\H/N oL  THF CHOH @/
- (0]
Og Cl [

~N

h. 1-[6-(2-amino-phenylamino)-pyrimidin-4-yl]-3-(2,6-diclo-3,5-dimetoxy-
phenyl)-1-metyl-ure

Bd sung Raney-Ni (huyén phil trong nuéc) vao dung dich chtra 3-(2,6-diclo-3,5-
dimetoxy-phenyl)-1-metyl-1-[6-(2-nitro-phenylamino)-pyrimidin-4-yl]-ure (50 mg,
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0,1 mmol) trong THF (10 mL) vd MeOH (10 mL) & nhiét d9 trong phong, hdn hop
tao thanh dugc khudy trong thoi gian 2 gid dudi khi hydro. Hdn hop phan {mg
duge loc va cd dic dé thu duge hop chét néu & dé muc ndy (38 mg, hiéu suét:
82%), ma dugc sit dung truc tiép trong budc tiép theo. 'H NMR (400 MHz,
CDCls) 6 3,28 (s, 3H), 3,85 (s, 2H), 3,94 (s, 6H), 5,86 (s, 1H), 6,52 (s, 1H), 6,78-
6,87 (m, 3H), 7,16-7,20 (m, 2H), 8,39 (s, 1H), 12,62 (s, 1H); MS (ESI): 463
[M+H]".

NH, \/lkNH H
N .N\j 9 NN
\(fN \/lk | )
Cl Cl N
H 0 —_— H Cl
- \n/ ~ THF /N\H/N O
o)
Cl OCI
o .
~

i. N-(2-{6-[3-(2,6-diclo-3 ,S-dimetdxy-phenyl)- 1-metyl-ureido]-pyrimidin-4-
ylamino }-phenyl)-acrylamit

B sung dung dich chtra acryloyl clorua vao dung dich chtta 1-[6-(2-amino-
phenylamino)-pyrimidin-4-yl]-3-(2,6-diclo-3,5-dimetoxy- phenyl)-1-metyl-ure (25
mg, 0,05 mmol) trong THF (10 mL) trong THF (20 mg/mL, 0,5 mL, 0,1 mmol) &
nhiét do -10°C, va hdn hop tao thanh duge khudy trong thoi gian 1 gi¢ & nhiét d6
ndy. MeOH (1 mL) dugc bd sung vao dé 1am nguéi hdn hop phan éng. Hon hop
duoc cd dic va cin dugc tinh ché b%mg TLC diéu ché @ thu dugc hop chit néu &
@ muc nay (12 mg, hi¢u sudt: 43%). '"H NMR (400 MHz, DMSO-d6) § 3,26 (s,
3H), 3,94 (s, 6H), 5,74 (d, 1H), 6,24 (d, 1H), 6,37 (s, 1H), 6,47-6,54 (m, 1H), 6,90
(s, 2H), 7,20 (d, 2H), 7,56-7,58 (m, 1H), 7,66-7,68 (m, 1H), 8,38 (s, 1H), 9,99 (s,
1H), 9,70 (s, 1H), 11,99 (s, 1H); MS (ESI): 517 [M+H]".

Hop chét 102, 103 va 105 dugc tng hop theo cach twong ty véi hop chit
100.
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Quy trinh 2B: Vi du - 107
NO,

PN NH, NH,
N"SN Nif N

—Z

| : -
c|)\/kc| iProNet, dioxan ¢ ~"NH Xantphos Cs,CO:s,
rt, qua dém N toluen 100°C, 4 gid
hiusuat: 46% = I__ hiéu suét: 34%
.0
N"C N02 H
(of ol NN
N02 H N v \R;WN
N. N (o] (0] H Cl Fe, AcOH
Y N_N O
N _N_  NaH, THF \g 50°C, 2 gidy
HNJ;J 0 °9 ~rt = I (0] higu suat: 66%
2 gioy Nx 2N
hiéu suat: 32%
o
NN le) N._N
[ ) 3
_N A @ |
H Gl ¢, N
N__N O. ~THF,-20°C N N o.
hig n £ hif >
2N % hiéu suat: 15% 5

| = Ci

Nx O< N O

N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)- 1-pyridin-3-ylmetyl-ureido]-
pyrimidin-4-ylamino}-phenyl)-acrylamit

| NH ~
NTSN Nig )
| o
Cl)\)\ol : > C|)\/kN X
DIPEA, dioxan Ho | _
rt, qua dém N

a. (6-Clo-pyrimidin-4-yl)-pyridin-3-ylmetyl-amin

B6 sung dung dich chua pyridin-3-yl-metylamin (745 mg, 6,9 mmol) vao dung
dich chira 4,6-diclo-pyrimidin (1 g, 6,71 mmol) trong dioxan (20 mL) & nhiét do
trong phong. Hon hgp tao thanh dugc khudy & nhiét d6 trong phong qua dém. Hén
hop dugce ¢6 ddc va cin duge tinh ché bang phuong phép sic ky nhanh trén silic
dioxit d& thu dugc hop chét néu & d& myc nay (680 mg, hidu suét: 46%). MS (ESI):
221 [M+H]".
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NO,
NH
NTSN 2 NOp
' N_ _N
CI/K)\N X - | N
H | _J Pdy(dba)s, xantphos N
N" Cs,COs, toluen HN\/Q\I
100°C, 4 gioy

b. N-(2-Nitro-phenyl)-N'-pyridin-3-ylmetyl-pyrimidin-4,6-diamin

Hon hop duogc khir khi chita (6-clo-pyrimidin-4-yl)-pyridin-3-ylmetyl-amin (300
mg, 1,36 mmol), 2-nitro-phenylamin (188 mg, 1,36 mmol), Pdx(dba); (128 mg,
0,14 mmol), Xantphos (161 mg, 0,28 mmol) va Cs2CO3 (913 mg, 2,8 mmol) trong
toluen (10 mL) duogc gia nhiét & nhiét d6 100°C trong thoi gian 4 gid. Hon hop
phan tmg duoc cb dic, va cin dugc tinh ché bing phuong phép sic ky nhanh trén
silic dioxit d& thu dugc hop chit néu & d& muc nay (150 mg, hiéu suét: 34%). MS
(ESD): 323 [M+H]".

.0
/C/
N,
cl cl NOZH .
Sav
N
7~
4 o

~ -

©/N\ij” 7 oNaH THFo i NN 0

Lo ot

2 gity N/\ |

c. 3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-[6-(2-nitro-phenylamino)-pyrimidin-4-yl]-
1- pyridin-3-ylmetyl-ure
B6 sung NaH (60%, 48 mg, 1,2 mmol) vao dung dich chitra N-(2-nitro-phenyl)-N'-
pyridin-3-ylmetyl-pyrimidin-4,6-diamin (150 mg, 0,467 mmol) trong THF (15 mL).
& nhiét d6 0°C, va hdn hop phan tng dugc khudy trong thdi gian 30 phit & nhiét do
trong phong. Dung dich chira 2,4-diclo-3-isoxyanato-1,5-dimetoxy-benzen (quy |
trinh 2A, céc budc tir a dén d; 180 mg, 0,73 mmol) duge bd sung ting giot & nhiét
d6 trong phong. Hon hop tao thanh dugc khudy trong thoi gian 2 gid. Nuée (2 mL)
dugc bd sung vao dé 1am ngudi hdn hop phan tng. Hon hop dugce cd dic, va cin.

duoc tinh ché bang phuong phap sic ky nhanh trén silic dioxit dé thu dwgc hop
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chét néu & dé muc nay (85 mg, hiéu suét: 32%). MS (ESI): 570 [M-+H]".

NO, NH,

N_N NN

\W )

N cl
Fe, AcOH H

’ . NN O

50 °C, 2 gity \ﬂ/
I>f w LT

N O

d. 1-[6-(2-Amino-phenylamino)-pyrimidin-4-yl]-3-(2,6-diclo-3,5-dimetoxy-

phenyl)-1- pyridin-3-ylmetyl-ure

Hén hop chia 3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-[6-(2-nitro-phenylamino)-
pyrimidin-4-yl]-1-pyridin-3-ylmetyl-ure (85 mg, 0,149 mmol) va Fe (84 mg, 1,5
mmol) trong AcOH (5 mL) dugc gia nhiét & nhiét 40 50°C trong thoi gian 2 gio.
Hdn hop phan tng dugc loc va dich loc dugc ¢d dic trong chdn khéong dé tao ra
san phim thd, ma duoc tinh ché bing phwong phap séc ky cot trén silicagel dé tao
ra hop chét néu & @ muc nay (53 mg, hiéu suit: 66%). MS (ESI): 540 [M+H]*.

NHp |,
N_ _N H
| \W (o) N N\
N \/U\CI
y C _a
N\n/N N\ THF
-10°C, 1 giy
@ i
Na O

e. N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-pyridin-3 -ylmetyl-ureldo]
pyrimidin-4- ylamino}-phenyl)-acrylamit

B6 sung dung dich chtra acryloyl clorua trong THF (20 mg/mL, 0,5 mL, 0,1 mmol)
vao dung dich chira 1-[6-(2-amino-phenylamino)-pyrimidin-4-yl]-3-(2,6-diclo-3,5-
dimetoxy- phenyl)-1-pyridin-3-ylmetyl-ure (53 mg, 0,1 mmol) trong THF (10 mL)
& nhiét do -10°C, va hdn hop phan tng dugc khudy trong thoi gian 1 giyr & nhiét do
ndy. MeOH (1 mL) dwgc bd sung vao dé 1am ngudi hdn hgp phan tng. Hdn hop

duogc co dic va can duge tinh ché bing TLC diéu ché @ thu dwoc hop chit néu &
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d& muc nay (9 mg, hiéu sult: 15%). '"H NMR (400 MHz, CDCls) § 3,84 (s, 6H),
5,01 (s, 2H), 5,69 (d, 1H), 5,75 (s, 1H), 6,10 (dd, 1H), 6,34 (d, 1H), 6,47 (s, 1H),
7,00 (d, 1H), 7,09-7,24 (m, 2H), 7,28 (t, 1H), 7,32 (s, 1H), 7,47 (d, 1H), 7,69-7,71
(m, 2H), 8,31-8,34 (m, 2H), 8,40-8,42 (m, 1H), 12,60 (s, 1H); MS (ESI): 594

[M-+H]".

Quy trinh 2C: Vi du - 108
(" NH NO,

NO, NO

N
/©/NH2 (Boc)20 2NHBoc ~N /©/NHBoc
Br THF o Pdy(dba), xantphos

héi hru CSQCO;; ‘toluen \/N \)

qua dém 100 °C, 4 gity
'@
NO, C|/K/\N/ NO
TFA N : NNy
Pd,(dba)s, xantphos LN
?tCM. \)N Cs2CO03, toluen N .
3gid ~UN 100°C, 1 gis N HN
hiéu sudt 29%
-0
N'_C
(of cl NO2 1y
NN
~o o (\N_ | jN N Raney-Ni, H,
- H THF, MeOH

NaH, THF  ~ N NN ON R 6giv

0°C~rt Y TR

2 giv OCI hiéu suat 62%

hiéu sudt 21% O.
\
NH
2 j O NH H
: N
(\N N H cl \)J\C| YNN/
~N_J /N\H/N o. THF,-20 "THF, -20°C N N~
0,
O, higusudt 7% N N

SN

N-(2-(6-(3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido)-pyrimidin-4-ylamino)-5-(4-

etyl-piperazin-1-yl)-phenyl)-acrylamit
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NOZ N02
NH2  (Boc),0 NHBoc

B ——

THF
hdi lwu qua Br
dém

Br

a. tert-butyl 4-brom-2-nitrophenylcarbamat

Hdn hgp chira 4-brom-2-nitroanilin (4 g, 18,4 mmol), (Boc)0 (4,4 g, 20,24 mmol)

trong THF (50 mL) dwgc gia nhiét du6i nhiét d9 hdi luu qua dém. Hén hop duoc

c¢b dic va can dugc tinh ché bing phuong phép sic ky nhanh trén silic dioxit rira
giai bang PE:EtOAc = 20:1 dé thu dwgc hop chit néu & d& myc nay (5,4 g, hidu

sut: 93%). MS (ESI): 317, 319 [M+H]". '

N

(\NH NO,
NO, N NHBoc
NHBoc .
Pd,(dba)s, xantphos ,/\N
Br

Cs,COs, toluen  ~N \)
100 °C, 4 giv

b. tert-butyl 4-(4-etylpiperazin-1-yl)-2-nitrophenylcarbamat

Hon hop dugce khit khi chira tert-butyl 4-brom-2-nitrophenylcarbamat (5,4 g, 17
mmol), 1-etylpiperazin (2,91 g, 25,5 mmol), Pdx(dba); (2,1 g, 3,4 mmol), xantphos
(3,92 g, 6,8 mmol) va Cs2COs (11,1 g, 34 mmol) trong toluen (85 mL) dugc gia
nhiét & nhiét dd 100°C trong thdi gian 4 gid. Hon hop phan tng duogc cd dic, va
cin duoc tinh ché bang phwong phép sic ky nhanh trén silic dioxit rira giai bing
MeOH: DCM = 1:50~1:20 dé thu dugc hop chit néu ¢ d& muc nay (3,3 g, hiéu
sult: 55%). MS (ESI): 351 [M+H]*.

NO, NO,
NHBoc NH,
__TFA
(\N DCM N
~N rt, 3 gid \/O .

c. 4-(4-Etylpiperazin-1-yl)-2-nitroanilin
B sung TFA (20 mL) vao dung dich chira tert-butyl 4-(4-etylpiperazin-1-yl)-2-
nitrophenylcarbamat (3,3 g, 9,43 mmol) trong DCM (50 mL) & nhiét d§ 0°C, hdn
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hop tao thanh dugc khudy trong thoi gian 3 gid & rt. Sau khi loai bd tht ca cac chét
dé bay hoi trong chan khong, cin dugc hoa tan lai trong DCM, dugc trung hoa
bing K2COs bdo hoa trong nudc va duge chiét bing DCM. Dich chiét lién két
dugce cd dic dé thu duge hop chét néu & d& muc nay (2,1 g, hiéu sult: 90%), ma
dugc sit dung truc tiép trong budc tiép theo. 'H NMR (400 MHz, DMSO-d6) §
1,02 (t, 3H), 2,36 (q, 2H), 2,47-2,49 (m, 4H) 2,97-3,00 (m, 4H), 6,97 (d, 1H), 7,20
(s, 2H), 7,25 (s, 1H), 7,34 (dd, 1H); MS (ESI): 251 [M+H]".

NN NO,

N02 |
o gl @ TQ
H ;
(\N Pd,(dba)s, xantphos

~N \) Cs2CO03, toluen

d. N*-(4-(4-etylpiperazin-1-yl)-2-nitrophenyl)-N°-metylpyrimidin-4,6-diamin

Hon hgp duoc khit khi chia 4-(4-etylpiperazin-1-yl)-2-nitroanilin (2,1 g, 8,4
mmol), 6-clo-N-metylpyrimidin-4-amin (Quy trinh 2A, buédc ¢; 1,2 g, 8,4 mmol),
Pdx(dba)s (1,54 g, 1,68 mmol), xantphos (1,94 g, 3,36 mmol) va Cs2COs3 (5,48 g,
16,8 mmol) trong toluen (45 mL) dugc gia nhiét & nhigt 40 100°C trong thoi gian
1 gio. H3n hop phan img dugc c6 dic, va can duge tinh ché bang phuong phap séc
ky nhanh trén silic dioxit rira giai bing MeOH: DCM = 1:40~1:20 dé thu dugc hop
chit néu & d& muc nay (870 mg, hidu suit: 29%). MS (ESI): 358 [M+H]".

s jt[ ij .
Pocaer-- %

0 °C~rt 2 gld
oCI

O\
e. 3-(2,6-diclo-3,5-dimetoxyphenyl)-1-(6-(4-(4-etylpiperazin-1-yl)-2-
nitrophenylamino)pyrimidin-4-yl)-1-metylure
B6 sung NaH (60%, 200 mg, 5 mmol) vao dung dich chira N4-(4-(4-etylpiperazin-
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1-yl)-2-nitrophenyl)-N6-metylpyrimidin-4,6-diamin (870 mg, 2,44 mmol) trong
THF (15 mL) & nhiét d6 0°C, va hén hop phan ng dugc khuly trong thoi gian 30
phut & nhiét do trong phong. Dung dich chira 2,4-diclo-3-isoxyanato-1,5-dimetoxy-
benzen (Quy trinh 2A, cic bude tir a dén d; 908 mg, 3,66 mmol) trong THF dugc
bb sung timg giot & 0°C. Hon hop tao thanh dugc khudy & nhiét do trong phong
trong thoi gian 2 gid. Dung dich NH4Cl bdo hoa trong nuée (2 mL) dugc bd sung
vao dé 1am ngudi hdn hop phén ing. Hon hop dugc cd dic va duoc chiét bing
DCM. Djch chiét lién két duoc rira bing nudc mubdi, duoc 1am kho trén Na>SO4
khan, va duogc cd dic dé tao ra sin phdm thd, dwoc tinh ché bing phuong phap séc
ky nhanh trén silic dioxit dé thu dwoc hop chit néu & d& muyc nay (330 mg, hiéu
sudt: 21%) c6 dang diu mau dé. 'H NMR (400 MHz, CDCls) § 1,44 (t, 3H), 3,01
(t, 2H), 3,21 (q, 2H), 3,41-3,49 (m, 5H), 3,73-3,80 (m, 4H), 3,92 (s, 6H), 6,27 (s,
1H), 6,55 (s, 1H), 7,25 (d, 1H), 7,69 (s, 1H), 8,32 (d, 1H), 8,52 (s, 1H), 10,28 (br s,
1H), 12,05 (br s, 1H); MS (ESI): 605 [M+H]".

NH,

NOgH . H y
o - o
(\N _N y cl Raney-Ni, Hy (\N ~ y cl
A A A NN o

et e Y
N 0 THF, MeOH ~_N._/
rt, 3 gio
cl i
(ONQ N

o

f. 1-(6-(2-Amino-4-(4-etylpiperazin-1-yl)phenylamino)pyrimidin-4-y1)-3-(2,6-
diclo-3,5- dimetoxyphenyl)-1-metylure |

B4 sung Raney-Ni (huyén phi trong nuéc) vao dung dich chira 3-(2,6-diclo-3,5-
dimetoxyphenyl)-1-(6-(4-(4-etylpiperazin-1-yl)-2-nitrophenylamino)pyrimidin-4-
yl)-1-metylure (330 mg, 0,546 mmol) trong THF (20 mL) va MeOH (20 mL) &
nhiét d6 trong phong, hdn hop tao thanh dugc khudy trong thoi gian 3 gior dudi khi
hydro (1 atm). Hdn hop phan Gng dugc loc va ¢d dic. Cin duge rira hai 1an véi
MeOH d8 thu dugc hop chét néu & d& muc nay (280 mg, do tinh khiét: 90%), ma
duoc sir dung tryuc tiép trong bude tiép theo. MS (ESI): 575 [M+H]*.
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H
. o t N N\j
’/\N/©/ \@)"' cl ﬁ. (N \@%NH ¢l
\/N\) /NTH O THF \/N\/I /N\H/NJ@/O\
OCI/\ i ®ci

SN

g. N-(2-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metylureido)pyrimidin-4-
ylamino)-5-(4- etylpiperazin-1-yl)phenyl)acrylamit

B6 sung dung dich chira acryloyl clorua trong THF (20 mg/mL, 2 mL, 0,44 mmol)
vao dung dich chira 1-(6-(2-amino-4-(4-etylpiperazin-1-
yl)phenylamino)pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metylure

(280 mg, d6 tinh khiét: 90%, 0,44 mmol) trong THF (30 mL) & nhiét d6 -10°C, va
hén hop tao thanh dwgc khudy trong thoi gian 1 gid & nhiét 6 ndy. MeOH (1 mL)
dugc bd sung vao dé 1am ngudi hdn hop phan g, Hon hop dwoc cd dic va cin
dugc tinh ché bang HPLC diéu ché va TLC diéu ché dé thu duoc hop chét néu ¢ dé
muc ndy (20 mg, hiéu suit: 7%). 'H NMR (400 MHz, CDCls) § 1,31 (t, 3H), 2,65
(q, 2H), 2,62-2,68 (m, 4H), 3,27 (s, 3H), 3,36-3,38 (m, 4H), 3,91 (s, 6H), 5,76 (d,
1H), 5,90 (s, 1H), 6,24 (dd, 1H), 6,41 (d, 1H), 6,52 (s, 1H), 6,74 (dd, 1H), 7,07 (br
s, 1H), 7,23 (d, 1H), 7,72 (br s, 1H), 7,98 (br s, 1H), 8,37 (s, 1H), 12,52 (s, 1H);
MS (ESI): 629.[M+H]". |
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Vidu-110

Apd:
O™

N-(2-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metylureido)pyrimidin-4-ylamino)-
phenyl)-2-floacrylamit _
Hop chét dugc tbng hop theo phuong phap sau ddy dugc phac thao trong Quy trinh
2A (Vi du 100), bude cai bién (i) fheo quy trinh sau day: bd sung dung dich chira
axit 2-floacrylic (50 mg, 0,56 mmol) trong cloroform (50 mL) vao dung dich chira
1-[6-(2-amino-phenylamino)-pyrimidin-4-yl1]-3-(2,6-diclo-3,5-dimetoxy-phenyl)-
I-metyl-ure (130 mg, dugce trdn vdi tetraclo anilin) va DCC (118 mg, 0,56 mmol)
trong cloroform (100 mL) & 0°C, va hdn hop tao thanh dugc khudy & nhiét do
trong phong qua dém. Nude (1 mL) duge bd sung vao dé 1am ngudi hdn hop phan
tmg. Hon hop dugc cd dic va cin dﬁqc tinh ché bang cot pha d4o va TLC diéu ché
dé thu dugc hop chét néu & dé muyc nay (4 mg, hiéu sut: 5%). 'H NMR (400 MHz,
CDCh) 6 12,17 (s, 1H), 8,45 (s, 1H), 8,35 (s, 1H), 7,84 (d, 1H), 7,37 (d, 1H), 7,29
(t, 1H), 7,26 (t, 1H), 6,47 (s, 1H), 5,94 (s, 1H), 5,78 (dd, 1H), 5,21 (dd, .lH), 3,85
(s, 6H), 3,25 (s, 3H); MS (ESI): 535 [M+H]".
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Quy trinh 2E: Vidu - 111

w~0

NO, Ny 0 :
NH, BocN

Br Pd(dppf)oCl,, K3PO,
dioxan/H,0, hdi hru, 3 gidy

NO,
NH,

cl ca © \| N
N
SEMCI Boc

CI N
'
~N NgH THF Pd,dbas (10%),
HN 0°C~rt CI xantphos (20%)

<A
E;p di AStEéVSIE;I O. Cs,CO03 (2 dwong luong),
vu suat: 267 toluen, 100°C, 5 gi¢r
hiéu suat: 57%

. NH, q
©/©/ \L(j PtO,, H, | ?\l
SEMCI —_— 7 SEMCI
o, MeOH L oN _N_N o
higu suat: Boc hig
37% O
O ON
0]
\)LNH H
o NN
NG | \
Ci ~.N H ol
THF, -20 °C N /N\[]’N O
ii. TFA 0
iii. CH3CHO, NaOAc, Cl
NaBHZCN, EtOH N

hiéu suét: 10%

N-(2-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metylureido)pyrimidin-4-ylamino)-
5-(1-etylpiperidin-4-yl)phenyl)acrylamit

-56-



21590

é’) ()_< NO,
NO, X0 NH,
/J:i:]/NHz BocN

Br Pd(dppf)oCly, KsPO4
Dioxan/H;0, hdi lwu, 3 gioy

X
BocN

Yy

a. tert-butyl 4-(4-amino-3-nitrophenyl)-5,6-dihydropyridin-1(2H)-carboxylat

Bd sung Pd(dppf)2Cl, (337 mg, 0,46 mmol) vao hdn hop duge khir khi chira 4-
brom-2-nitroanilin (1 g, 4,6 mmol), tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-5,6-dihydropyridin-1(2H)-carboxylat (1,42 g, 4,6 mmol), trikali
phosphat trihydrat (3,9 g, 14,64 mmol) trong dioxan va nuéc (30 mL, 8:1). Hon
hop dugc hdi luwu lai & nhiét d@6 110°C trong thoi gian 3 gid. Viée loc va cd dic tao
ra san phdm thd, ma duoc tinh ché bing phuong phap séc ky cot trén silicagel dé
tao ra hop chit néu & d& muc nay (1,1 g, hidu suit: 75%). MS (ESI): 320 [M+H]".

cl Cli /Nj
cl /NW _0 \QKIN
SEM ClI
\Lr'N NaH,DMF X ¢

. SEMCI, 1t g Tol/
0

b. 1-(6-clopyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metyl-3-((2-
(trimetylsilyl)etoxy)metyl)ure

Bb sung NaH (60%, 193 mg, 4,81 mmol) vao dung dich chira 6-clo-N-
metylpyrimidin-4-amin (Quy trinh 2A, buéc e; 460 mg, 3,21 mmol) trong DMF
(15 mL) & nhiét do 0°C, va hdn hop phan tmg dugc khudy trong thoi gian 30 phut
¢ nhiét d§ trong phong. Dung dich chura 2,4-diclo-3-isoxyanato-1,5-dimetoxy-
benzen (Quy trinh H, buéc a-d; 1,03 g, 4,17 mmol) trong DMF (5 mL) dugc bd
sung tirng giot & nhiét d9 trong phong. Hn hop tao thanh dugc khudy trong thoi
gian 0,5 gio. SEMCI (804 mg, 4,81 mmol) trong DMF (2 mL) dugc bd sung vao.
Hbn hop phan ng dugc khudy & nhiét do trong phong trong thodi gian 1 gid.

NH,4Cl béo hoa trong nudc duge bd sung vao dé 1am ngudi hdn hop phan tng. Hén
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hop phéan tng dugc pha lodng véi nuée va duoc chiét bing EtOAc. Dich chiét lién
két duge rira bang nudc va nude mubi, duoc 1am kho trén NaSO4 khan va duge
loc. Dich loc dugc bay hoi dudi chan khong dé tao ra san phim Ath6, dugc tinh ché
bang phwong phép sic ky nhanh trén silic dioxit & thu dwoc hop chét néu & d&
muc ndy (470 mg, hidu suét: 28%). MS (ESI): 521 [M+H]".

NO,
NH, NO, H
Cl N
z W W
| X
I(N SEM Cl N \E( SE'V' Gl
\ | Boc” :

-
5 Pd,dbas (10%), xantphos (20%)
cl Cs,CO; (2 duong lugng),
0 toluen, 100°C, 5 gidy /0

c. tert-butyl-(4-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metyl-3-((2-
(trimetylsilyl)etoxy)metyl)ureido)pyrimidin-4-ylamino)-3-nitrophenyl)-5,6-
dihydropyridin-1(2H)-carboxylat

Hon hop dugc khir khi chta 1-(6-clopyrimidin-4-yl)-3-(2,6-diclo-3,5-
dimetoxyphenyl)-1- metyl-3-((2-(trimetylsilyl)etoxy)metyl)ure (470 mg, 0,9
mmol), tert-butyl 4-(4-amino-3-nitrophenyl)-5,6-dihydropyridin-1(2H)-carboxylat
(320 mg, 1 mmol), Pd2(dba); (92 mg, 0,1 mmol), xantphos (115 mg, 0,2 mmol) va
Cs2COs3 (652 mg, 2 mmol) trong toluen (10 mL) dugc gia nhi¢t & nhi€t ¢ 100°C
trong thoi gian 5 gio. Hon hop phan tng dwgc cd dic, va cin dugc tinh ché bang
phwong phép séc ky nhanh trén silic dioxit dé thu dugc hgp chét néu & dé muyc nay
(400 mg, hiéu sut: 57%). MS (ESI): 804 [M+H]*.

NOZH NH2H
/N /NW
hN N
A N SEMCI | PtO,, H, N P EEMCI C|)
_N N._N O -
Boc Y MeOH °°° Y
Cbl Cl
0O 0

d. tert-butyl-4-(3-amino-4-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)- 1 -metyl-3 -((2-
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(trimetylsilyl)etoxy)metyl)ureido)pyrimidin-4-ylamino)phenyl)piperidin-1-
carboxylat

B6 sung PtO; (38 mg, 10% khéi lugng) vao dung dich chua tert-butyl-4-(4-(6-(3-
(2,6-diclo-3,5-dimetoxyphenyl)-1-metyl-3-((2-
(trimetylsilyl)etoxy)metyl)ureido)pyrimidin-4-ylamino)-3-nitrophenyl)-5,6-
dihydropyridin-1(2H)-carboxylat (380 mg, 0,473 mmol) trong MeOH (10 mL) va
mét giot clobenzen & nhiét d trong phong, hdn hop tao thanh duge khudy duéi khi
nito (1 atm) qua dém. Hdn hgp phan tng dugc loc va ¢ dic. Cin duge tinh ché
bing phuong phap sic ky nhanh trén silic dioxit d& thu dugc hop chét néu & d&
muc nay (130 mg, hiéu sudt: 37%). MS (ESI): 776 [M+H]".

NHZH \)LNH H
N cl NN
=
KKN sewct |4 B N

| 1

. N H |

N _N_N o——————
Boc )il qu 2) TFA, DCM, HN /NTND/O

o) . TFA .
Cl rt, 3 gid OCI
_O

e. Mudi N-(2-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1 -metylureido)pyrimidin-4-
ylamino)-5- (piperidin-4-yl)phenyl)acrylamit TFA
B4 sung timg giot dung dich chtta acryloyl clorua (10 mg/mL, 1,7 mL, 0,19 mmol)
vao dung dich chura tert-butyl-4-(3-amino-4-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-
1-metyl-3-((2- (trimetylsilyl)etoxy)metyl)ureido)pyrimidin-4-
ylamino)phenyl)piperidin-1-carboxylat (130 mg, 0,168 mmol) trong THF (15 mL)
& nhiét d -10°C, va hdn hop tao thanh dugc khqu & nhiét ¢ 0°C trong thoi gian 1
gi®. LC-MS cho thiy phan tmg d3 hoan thanh. MeOH (5 mL) dugc bd sung vao dé
1am ngudi hén hop phan ng, va hdn hgp phan tng duge c¢6 dic. Cin trong DCM
(2 mL) dugc bd sung timg giot vao hdn hop chira DCM/TFA (2/1, th tich/thé tich,
3 mL). Hdn hop phan tmg dwoc khudy & nhiét do trong phong trong thoi gian 1 gidy
va tiép d6 dugc c6 dic dudi chan khong. Can (50 mg, lugng tir) dugc sir dung truc
tiép trong budc tiép theo ma khong cén tinh ché thém. MS (ESI): 600 [M+H]".
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o) 0
\)LNH H VLNH H
N__N N__N
i m AO - \”
~_N ~_N
H ¥ L “NaBHCN, NaoAc | P
N N__N 0 aCN, o)
H™ TFA g \Ig EtOH rt g \rg
- % cl
0 0

f. N-(2-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metylureido)pyrimidin-4-
ylamino)-5- (1-etylpiperidin-4-yl)phenyl)acrylamit

B6 sung NaOAc (4 mg, 0,05 mmol) va axetaldehyt chira nuée (1 mL, 0,9 mmol,
40%) vao dung dich chira mudi N-(2-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-
metylureido)pyrimidin-4-ylamino)-5-(piperidin-4-yl)phenyl)acrylamit TFA (35
mg, 0,049 mmol) trong EtOH (1 mL). Sau khi hdn hgp phan tng dugc khudy &
nhiét d6 trong phong trong thoi gian 1 gio, NaBH3CN (12 mg, 0,18 mmol) dugc bd
sung vao, va dung dich dwgc khudy & nhiét d6 trong phong trong thoi gian 3 gidy
nira. Sau khi loai bo tit ca cac chit d& bay hoi trong chan khéng, cin dugc phan
chia gitta DCM va nuéc. Lép chira nuéc duge chiét hai 1in bang cloroform. Dich
chiét lién két duoc rira bﬁng nuéc mudi, duge 1am kho trén NapSO;4 khan va duge
loc. Dich loc dirqc bay hoi dudi chan khong dé tao ra san phdm thd, ma dugc tinh
ché bﬁng HPLC diéu ché dé tao ra hop chit néu & d& muc nay (3 mg, hi¢u suét:
10%). 'H NMR (400 MHz, MeOH-d4) & 8,38 (s, 1H), 7,68 (s, 1H), 7,54 (d, 1H),
7,24 (dd, 1H), 6,83 (s, 1H), 6,46-6,35 (m, 3H), 5,81 (d, 1H), 3,97 (s, 6H), 3,74-3,70
(m, 2H), 3,37 (s, 3H), 3,26 (q, 2H), 3,17-3,11 (m, 2H), 2,99-2,96 (m, 1H), 2,26-
2,22 (m, 2H), 2,06-1,99 (m, 2H), 1,43 (t, 3H); MS (ESI): 628 [M+H]".

Vidu—-112
0
N-NH g
N__N
)
X
H ¢ |
N AN A 0
i
0
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N-(2-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metylureido)pyrimidin-4-ylamino)-
5-(1-metylpiperidin-4-yl)phenyl)acrylamit | |
Hop chét duge téng hop theo phuong phép sau ddy dwoc phac thio trong Quy trinh
2E (Vi du 111), formaldehyt thay thé trong budc (f) dé tao ra hop chét néu & dé
myc ndy (1,5 mg, hiéu sudt: 11,6%). 'H NMR (400 MHz, MeOH-d4) & 8,26 (s,
1H), 7,55 (s, 1H), 7,41 (d, 1H), 7,11 (d, 1H), 6,71 (s, 1H), 6,34-6,22 (m, 3H), 5,68
(d, 1H), 3,84 (s, 6H), 3,55-3,52 (m, 2H), 3,25 (s, 3H), 3,21-3,08 (m, 2H), 2,90-2,83
(m, 4H), 2,11-2,08 (m, 2H), 1,89-1,85 (m, 2H); MS (ESI): 614 [M+H]".

Quy trinh 2F: Vidu - 113
NO, NO,

F Dess-Martin F NH4OH NH NHMe,, Ti(OiPr),
DCM, 0°C - rt
HO ON © THF, it MeOH, NaBH,

hiéu suét: 75%

CI_N
(A
7 SEMCI

NN o. NOz

o) N_N
NO, Cl I @

NH, o. N

N Pd,dba, (10%),
xantphos (20%) OCI
Cs2CO0;3 (2 dwong lugng), O
toluen, 109°C, 5 gio
hiéu suit: 30%

hiéu sut: 53% hiéu suét: 53%

NH2H \)L
N_ _N i. TFA, DCM NH y

p@ A
N N semcl i \)LCI \Lg
NN o} Cl
Ty T o
Cl 0
O hiéu sudt: 15% CI

ON

N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-

ylamino}-5-dimetylaminometyl-phenyl)-acrylamit
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NO NO
2 F Dess martin 2 F
DCM, 0°C-r.t. 1 gioy /Ej
: 11
(0]

OH

a. 4-Flo-3-nitro-benzaldehyt

B6 sung chét phéan (mg Dess-Martin (3,0 g, 7 mmol) vao dung dich khudy chtra (4-
flo-3-nitro-phenyl)-metanol (750 mg, 4,4 mmol) trong DCM (40 mL) & nhiét do
0°C. Dung dich dugc khudy & nhiét d6 trong phong trong thdi gian 4 gidr. TLC cho
thdy sy bién mét cta nguyén liéu. H3n hop phéan tmg dwoc 1am ngudi bing 10%
NaHCO; va 10% dung dich NaxS»03 trong nuée va 16p DCM duge tach va ria
bing nudc (100 mL) va nude mubi (50 mL). Hon hop phan tmg duoc cd dic, va
cin dugce tinh ché bang phuong phép sic ky nhanh trén silic dioxit dé thu dugc hop
chét néu & d& muyc nay (570 mg, hiéu suét: 75%). '"H-NMR (400 MHz, DMSO-d6)
6 10,09 (d, 1H), 8,36 (t, 1H), 8,06 (dd, 1H), 7,97 (m, 1H).

NO, NO,
F NH
NH4OH
o] 0

b. 4-Amino-3-nitfobenzaldehyt

B6 sung NH4OH (5 mL) vio dung dich chira 4-flo-3-nitro-benzaldehyt (570 mg,
3,3 mmol) trong THF (20 mL). Hn hop phan tmg dugc khudy & nhiét do trong
phong trong thoi gian 1 gid. Chét rin mau vang tao thanh duoc thu lai va dugc rira
v6i nude, duge 1am khd trong chan khéng dé tao ra hop chét néu & d& muc nay
(300 mg, hiéu suit: 53%). 'H-NMR (300 MHz, DMSO0-d6) § 9,76 (s, 1H), 8,57 (4,
1H), 8,18 (br s, 2H), 7,80 (dd, 1H), 7,10 (d, 1H).

NO,

NO, NH
(©/NH2 1. MezNH, Ti(OiPr)4, MeOH (@ 2
| 2. NaBH,

(o] /N\
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¢. 4-Dimetylaminometyl-2-nitro-phenylamin

B& sung Ti(OPr)s (1,15 g, 4 mmol) vao dung dich khudy chira dimetylamin (4,0
mL, 2 M, 8,0 mmol) trong MeOH ( 4 mL) va dung dich dugc khudy & nhiét do
trong phong trong thoi gian 15 phit. Tiép do6 4-amino-3-nitro-benzaldehyt (160
mg, 1,0 mmol) trong MeOH (2 mL) dugc bd sung vao va dung dich duoc khudy &
nhiét d9 trong phong qua dém. Tiép d6 NaBH4 (78 mg, 2 mmol) dugc bd sung vao
va dung dich dugc khudy & nhiét d6 trong phong trong thoi gian 1 gid. LCMS thé
hién dinh san phdm chinh. Dung dich dugc pha lodng bing EtOAc (60 mL) va
dwgc rira bing nude (2 x100 mL) va nuéc mubi (50 mL), duoc lam khé trén
Na,S04 khan. Dung dich dugc bay hoi dén khé va 130 mg san phim thé dugc thu
lai, dugc sir dung trong bude tiép theo ma khong cin tinh ché thém. 'H NMR (400
MHz, DMSO-d6) 6§ 7,82 (s, 1H), 7,35 (br s, 2H), 7,31 (dd, 1H), 6,97 (d, 1H), 3,26
(s, 2H), 2,12 (s, 6H).

NO,

- NH, NO; 1
cl /NmN % /Nj'N
Y semal | AN~ Y semar
NN © ~ _N N.__N 0
- 7
T Pdadbas (10%), - hig
OCI xantphos (20%) ) cl
_0 Cs2C03 (2 duong lugng), o

toluen, 100°C

d. 1-(2,6-diclo-3,5-dimetoxy-phenyl)-3-[6-(4-dimetylaminometyl-2-nitro-

phenylamino)-pyrimidin-4-yl]-3-metyl-1-(2-trimetylsilanyl-etoxymetyl)-ure
B sung 4-dimetylaminometyl-2-nitro-phenylamin (100 mg, 0,5 mmol), Cs2COs
(400 mg, 1,25 mmol), sz(dba);; (46 mg, 0,05 mmol), xantphos (90 mg, 0,15 mmol)
vao dung dich khudy chira 1-(6-clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-
phenyl)-1-metyl-3- (2-trimetylsilanyl-etoxymetyl)-ure (quy trinh L, budc b; 260 mg,
0,5 mmol) trong toluen (5 mL). Dung dich dugc khudy & nhiét d6 100°C qua dém.
LCMS thé hién dinh san phdm chinh. Dung dich dugc bay hoi bang silicagel va
dugc tinh ché bang phwong phép sdc ky nhanh trén silic dioxit rira giai bang EtOAc
(w(/0,5% TEA):MeOH (w/0.5% TEA) = 10~10:0.5 dé thu dugc san phim mong
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mudn (100 mg, hiéu suét: 30%). MS (ESI): 680 [M+H]*.

NO, H NH2: .
N__N 2
-z m m

s N >N seme
Y SEMCI PtO,, Hy, MeOH . |
/N\ /N\n,N (0] - /N\ /N\n/N 0o

Oc| oCI
0 e

e. [6-(2-Amino-4-dimetylaminometyl-phenylamino)-pyrimidin-4-yl]-3-(2,6-diclo-
3,5 -dimetoxy-pheﬁyl)- 1-metyl-3-(2-trimetylsilanyl-etoxymetyl)-ure |

B sung 4 giot clobenzen va tiép d6 1a PtO2 (30 mg, 30% khéi lugng) vao dung dich
khudy chira 1-(2,6-diclo-3,5-dimetoxy-phenyl)-3-[6-(4-dimetylaminometyl-2-nitro-
phenylamino)-pyrimidin-4-yl]-3-metyl-1-(2-trimetylsilanyl-etoxymetyl)-ure (100
mg, 0,15 mmol) trong MeOH (10 mL). Dung dich dugc khudy dudi khi nito & nhiét
d6 trong phong qua dém. Hdn hop phan tmg dugc loc va ¢b dic. Cin duge dua vao
buérc tiép theo ma khong cin tinh ché thém. MS (ESI): 650 [M+H]*.

NH2 H NH2 H

N__N N__N
z le z \|,|\l
S §EM cl | TFA, DCM X H cl |
N N N: i 0 N N N: i O
oCI C)CI
O _0O

f. 1-[6-(2-Amino-4-dimetylaminometyl-phenylamino)-pyrimidin-4-y1]-3-(2,6- diclo-
3,5-dimetoxy-phenyl)- 1-metyl-ure

B6 sung TFA (10 mL) vio dung dich khudy chira 1-[6-(2-amino-4-
dimetylaminometyl-phenylamino)-pyrimidin-4-yl]-3-(2,6-diclo-3,5-dimetoxy-
phenyl)-1-metyl-3-(2-trimetylsilanyl-etoxymetyl)-ure trong DCM khan (10 mL) &
nhiét do trong phong, dung dich dugc khudy & nhiét do trong phong trong thdi gian
3 gid. LCMS thé hién dinh san phim chinh. Dung dich duoc bay hoi dén khd, duoc
pha long bing DCM (40 mL) va dugc rira bing 10% Na>COs bo hoa (10 mL). Lép
DCM dugc lam khd trén NaxSO4 khan. Viéc cd dic trong chan khdng tao ra san
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phdm thd, ma duogc tinh ché bing phwong phap sic ky cot trén silicagel (10%
MeOH/DCM bﬁng 0,5% Et;N) dé tao ra hop chit néu & d& muc nay (45 mg, hiéu
suét: 58% trong hai buéc). MS (ESI): 520 [M+H]*.

0]

N
NH; H \)LNH ]l:ll N
N._N _
g 2 ° g |
. H O o H S
PN /N\H/N O THF AN\ /N\H/N ©
% “al

g. N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4 -
ylamino}-5-dimetylaminometyl-phenyl)-acrylamit

B4 sung acryloyl clorua (30 mg, 0,33 mmol) vao dung dich khudy chira 1-[6-(2-
amino-4-dimetylaminometyl-phenylamino)-pyrimidin-4-y1]-3-(2,6-diclo-3,5-
dimetoxy-phenyl)-1-metyl-ure (45 mg, 0,11 mmol) trong THF (40 mL) & nhiét do -
10°C trong THF (3 mL). Dung dich dugc khudy & nhiét d6 -10°C trong thoi gian 5
gid. LCMS thé hién dinh san pham chinh. Hn hop phan tmg dwoc 1am ngudi bing
MeOH (3 mL) va dugc bay hoi. Cin dugc tinh ché bang HPLC diéu ché (nu6c/ACN
trong diéu kién NH/HCO:;) dé tao ra hop chét néu & d& muc ndy (6 mg, hidu suét:
15%). 'H-NMR (400 MHz, MeOH-d4) & 8,25 (s, 1H), 7,47 (d, 1H), 7,44 (s, 1H),
7,16 (dd, 1H), 6,70 (s, 1H), 6,33-6,20 (m, 3H), 5,67 (dd, 1H), 3,84 (s, 6H), 3,43 (s,
2H) 3,22 (s, 3H), 2,20 (s, 6H); MS (ESI): 574 [M+H]".

Vidu-114
o]
///J\NH H
N N\
Y
_N H cl
/N\“/N ONg
oCl
o<
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N-(2-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metylureido)pyrimidin-4-
ylamino)phenyl)propiolamit

Hop chét duogc téng hop theo phuong phép sau ddy dugc phéc thdo trong Quy trinh
2C (Vi du 108) buéc cai bién (g) theo quy trinh duéi day: bd sung dung dich chta
axit prkopiolic (16 mg, 0,22 mmol) vao dung dich chita 1-[6-(2-amino-
phenylamino)-pyrimidin- 4-yl]-3-(2,6-diclo-3,5-dimetoxy-phenyl)- 1-metyl-ure (50
mg, 0,108 mmol) va DCC (46 mg, 0,22 mmol) trong cloroform (50 mL) trong
cloroform (50 mL) & nhiét d6 0°C, va hdn hop tao thanh dugc khudy & nhiét do
trong phong qua dém. Nuéce (1 mL) dugce bd sung vao dé 1am ngudi hdn hgp phan
tng. Hon hop dugc cd dic va cin dugc tinh ché bing cot pha déo va TLC didu ché
dé thu duoc hop chét néu & @ myc nay (5 mg, hidu suét: 9,1%). '"H NMR (400
MHz, DMSO-d6) & 12,04 (s, 1H), 10,36 (s, 1H), 9,03 (s, 1H), 8,45 (s, 1H), 7,67 (d,
1H), 7,59 (d, 1H), 7,30-7,25 (m, 2H), 6,96 (s, 1H), 6,50 (s, 1H), 4,42 (s, 1H), 4,00
(s, 6H), 3,35 (s, 3H); MS (ESI): 515 [M+H]*

Vidu-116
O

N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)- 1-(2-metoxy-etyl)-ureido]-pyrimidin-
4-ylamino}-phenyl)-acrylamit

Hop chét dugc téng hop theo phwong phdp sau ddy dugc phac thao trong Quy trinh
2G (Vi dy 123), 1-(6-clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-(2-
metoxy-etyl)-3-(2-trimetylsilanyl-etoxymetyl)-ure thay thé (viéc didu ché duogc thé
hién duéi ddy) trong budc (d) dé tao ra hop chit néu & @& muc nay (40 mg, hiéu
sut: 16% trong nim budc). 'H NMR (400 MHz, DMSO-d6) § 11,28 (s, 1H), 9,71
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(s, 1H), 8,85 (s, 1H), 8,38 (s, 1H), 7,70-7,68 (m, 1H), 7,55-7,53 (m, 1H), 7,20-7,18
(m, 2H), 6,89 (s, 1H), 6,69 (s, 1H), 6,50 (dd, 1H), 6,26 (d, 1H), 5,75 (d, 1H), 4,03
(t, 2H), 3,94 (s, 6H), 3,56 (t, 2H), 3,24 (s, 3H); MS (ESI): 437 [M+H]".

Diéu ché hop chit 1-(6-Clo-pyrimidin-4-y1)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-
(2-metoxy-etyl)-3-(2-trimetylsilanyl-etoxymetyl)-ure:

N"SN So~-NHz J'C’l
| _ 0
CIMCI DIPEA, i-ProH Cl H/\/ ~
RT, 1 gio

a. (6-Clo-pyrimidin-4-yl)-(2-metoxy-etyl)-amin

B sung dung dich chira 2-metoxy-etylamin (1,13 g, 15 mmol) vao dung dich chira
4,6-diclo-pyrimidin (2 g, 14 mmol) trong iPrOH (70 mL) va DIPEA (1,94 g, 15
mmol) & nhiét do trong phong. Hon hop tao thanh dugc khudy & nhiét do trong
phong trong thoi gian 1 gio. Nude duge bd sung vao va hdn hop duoc chiét bing
DCM. Dich chiét lién két dugc rira bing nudc mudi, duge 1am kho trén NaySOs
khan, va dugc ¢ dic dé tao ra san phim thod, dugc tinh ché bing phwong phép sic
ky nhanh trén silic dioxit dé thu dwoc hop chit néu & d& muc nay (1,95 g, hiéu
suét: 82%). MS (ESI): 188 [M+H]+.

.0
. N”C
cl ci o N
~ - | 3
° ° N semcl
NSN j) NaH. DMF NN oL
H ii) SEMCI. DMF 0 cl
0~rt 1gio | O

b. 1-(6-Clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-(2- metoxy-etyl)
3-(2-trimetylsilanyl-etoxymetyl)-ure

B sung NaH (60%, 96 mg, 2,4 mmol) vao dung dich chta (6-clo-pyrimidin-4-yl1)-
(2-metoxy-etyl)-amin (300 mg, 1,6 mmol) trong DMF (10 mL) & nhiét 6 0°C, va
hén hop phan tng dugc khudy trong thoi gian 10 phat & nhiét do trong phong.
Dung dich chtra 1-isoxyanato-3,5-dimetoxy-benzen (590 mg, 2,4 mmol) trong
DMF (5 mL) duogc bd sung timg giot & nhiét d6 0°C. Hon hop tao thanh duogc
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khudy trong thoi gian 30 phat. SEMCI (400 mg, 2,4 mmol) trong DMF (2 mL)
dugc bd sung vao va hdn hop phan tng dugc khudy & nhiét d6 trong phong trong
thoi gian 1 gio. NH4Cl bdo hoa trong nuéc dugc bd sung vao dé 1am ngudi hdn
hop phan tng. Hon hop phan tng dugc pha lodng véi nuée va duge chiét bing
EtOAc. Dich chiét lién két dwoc rira bing nudc va nuée mubi, duge 1am khod trén
Na2SO4 khan, va dugc c6 dic dé tao ra san phém thd, dugc tinh ché bﬁng phuong
phép sic ky nhanh trén silic dioxit d& thu dwoc hop chit néu & d& muc nay (720
mg, hiéu suét: 78%). MS (ESI): 565 [M+H]".

Vidu-120
o)
S A

NN
sasI
Yoo
N__N (0]
ISases

!
TFA
_0

Axit N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-(3-dimetylamino-propyl)-
ureido]-pyrimidin-4-ylamino}-phenyl)-acrylamit trifloaxetic '

Hop chit dugc tdng hop theo phuong phép sau ddy dugc phéc thao trong Quy trinh
2I (Vi du 142), 2-nitroanilin va N-(3-Dimetylamino-propy!)-N'-(2-nitro-phenyl)-
pyrimidin-4,6-diamin thay thé (dwgc diéu ché bing phuong phap dugc phac thao
dudi day) trong budc (c) dé tao ra hop chit néu & dé muc nay (11 mg, hidu sudt:
7,5% trong sdu budc). 'H NMR (300 MHz, DMSO-d6) § 11,30 (s, 1H), 9,80 (s,
1H), 9,28 (m, 1H), 8,92 (s, 1H), 8,42 (s, 1H), 7,64 (d, 1H), 7,55 (d, 1H), 7,24-7,16
(m, 2H), 6,90 (s, 1H), 6,53 (s, 1H), 6,49 (dd, 1H), 6,25 (d, 1H), 5,76 (d, 1H), 3,95
(s, 6H), 3,91-3,88 (m, 2H), 3,11-3,05 (m, 2H), 2,74 (d, 6H), 1,97-1,92 (m, 2H); MS
(ESI): 588 [M+H]".

Piéu ché N-(3-dimetylamino-propyl)-N'-(2-nitro-phenyl)-pyrimidin-4,6-diamin
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cl /N\”

cl /Nm HZN/\/\T/ N

\';(N . > | NH
¢ |-Pr2'HZ, ;LEA _ N\/(

a. N'-(6-Clo-pyrimidin-4-yl)-N,N-dimetyl-propan-1,3-diamin

B& sung N,N-dimetyl-propan-1,3-diamin (714 mg, 7 mmol) vao dung dich chira
4,6-diclo-pyrimidin (1 g, 6,7 mmol) va DIPEA (1,03 g, 8 mmol) trong iPrOH (20
mL) & nhiét do trong phong. Hon hop tao thanh dwogc khudy trong thoi gian 2 gio.
Nuéc duge bd sung vao va hdn hop dwoc chiét bing DCM. Dich chiét lién két
dugc rira bing nudc mudi, duge 1am kho trén NapSO4 khan, va dugce co dic dé tao
ra san pham tho, dugc tinh ché bing phwong phéap séc ky nhanh trén silic dioxit d&
thu dugc hop chit néu & d& muc nay (1,15 g, hiéu suét: 80%). MS (ESI): 215
[M+H]*.

NO
Cl N NO2 20
N NH, AN
N \%/IN
NH - NH
'L\)/ Pd,dbag, xantphos, Cs,CO5 | \)/
- toluen, 100°C, 4 gid N

b. N-(3-Dimetylamino-propyl)-N'-(2-nitro-phenyl)-pyrimidin-4,6-diamin

Hon hop duogc khir khi chira N'-(6-clo-pyrimidin-4-yl)-N,N-dimetyl-propan-1,3-
diamin (800 mg, 3,74 mmol), nitro anilin (525 mg, 3,8 mmol), sz(dba)s (348 mg, -
0,38 mmol), Xantphos (438 mg, 0,76 'mmol) va Cs2COs3 (3,05 g, 9,35 mmol) trong
toluen (15 mL) dugc gia nhiét & nhiét d6 100°C trong thoi gian 4 gid. Han hop
phan tmg dugc cd dic, va cin dugc tinh ché bing phuong phap sic ky pha dao dé
thu dwgc hop chit néu & d& muc nay (530 mg, hiéu suit: 45%). MS (ESI): 317
[M+H]*.

Vidu-121
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N-[2-(6-{3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-[3-(4-metyl-piperazin-1-yl)-propyl]-
ureido}-pyrimidin-4-ylamino)-phenyl]-acrylamit

Hop chét duge tdng hop theo phuwong phap sau day dugc phéc thao trong Quy trinh
21 (Vi du 142), 2-nitroanilin va N-[3-(4-Metyl-piperazin-1-yl)-propyl]-N'-(2-nitro-
phenyl)-pyrimidin-4,6-diamin thay thé (quy trinh diéu ché duoc thé hién dusi day)
trong budc (e) dé tao ra hop chit néu & dé muc ndy (8 mg, hiéu suét: 1,2% trong
sdu budc). 'H NMR (300 MHz, Metanol-d4) & 8,17 (s, 1H), 7,46 (d, 1H), 7,32 (d,
1H), 7,12-7,08 (m, 2H), 6,62 (s, 1H), 6,29-6,14 (m, 3H), 5,58 (d, 1H), 3,82 (t, 2H),
3,75 (s, 6H), 2,27-2,19 (m, 8H), 2,06 (s, 3H), 1,67 (t, 2H); MS (ESI): 643 [M+H]".

Piéu ché hop chét N-[3-(4-Metyl-piperazin-1-yl)-propyl]-N'-(2-nitro-phenyl)-

pyrimidin-4,6-diamin

N > N
i-PrOH. DIPEA K/
o] rt, 2 gio

Ch N
c;l\EN(m HzN/\/\"(?N\_ \‘;'\1(3‘1
N /\N J

a. (6-Clo-pyrimidin-4-yl)-[3-(4-metyl-piperazin-1-yl)-propyl]-amin

B sung dung dich chira 3-(4-metyl-piperazin-1-yl)-propylamin (1,73 g, 11 mmol)
vao dung dich chura 4,6-diclo- pyrimidin (1,5 g, 10 mmol) va DIPEA (1,55 g, 12
mmol) trong iPrOH (50 mL) & nhiét d§ trong phong. Hon hgp tao thanh duoc
khudy & nhiét d6 trong phong trong thoi gian 2 gid. Nude dugc bd sung vao va hdn
hop dugc chiét bing DCM. Dich chiét lién két duge rira bang nude mubi, duogc
lam kho trén NaySOq4 khan, va dugc cd dic dé tao ra hop chit néu & dé muc nay

(1,4 g, 51%), ma duge sir dung tryc tiép trong budc tiép theo ma khong cin tinh
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ché thém. MS (ESI): 270 [M+H]*.

NO, NO, |,

Cl N
z mN NH, N /Nm
N N
~ NH >
N ~ NH
/m\/( Pd,dbas, xantphos, Cs,CO3 N/\ \)/

toluen, 100°C, 4 gi®y N

b. N-[3-(4-Metyl-piperazin-1-yl)-propyl]-N'-(2-nitro-phenyl)-pyrimidin-4,6-diamin
Hdn hop duge khir khi chira (6-clo-pyrimidin-4-yl)-[3-(4-metyl-piperazin-1-yl)-
propyl]-amin (600 mg, 2,22 mmol), nitroanlin (317 mg, 2,3 mmol), Pda(dba)s; (210
mg, 0,23 mmol), Xantphos (265 mg, 0,46 mmol) va Cs2COs (1,81 g, 5,55 mmol)
trong toluen (15 mL) dugc gia nhiét & nhiét do 100°C trong thoi gian 4 gio. Hon
hop phén tmg duge cd dic, va cin duge tinh ché bing phuong phap séc ky pha dao
dé thu dugc hop chit néu & dé muc nay (400 mg, hiéu suit: 48%). MS (ESI): 372
[M+H]".

Vidy-122
0]

S H

N N
TQN
{ Py
4 7
H 1rA \g/

Cl

_0

Axit N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-
ylamino}-5-piperidin-4-yl-phenyl)-acrylamit trifloaxetic

Hop chét duge tdng hop theo phwong phép sau ddy dugc phéac thao trong .Quy trinh
2E (Vi dy 111), c4c budc (e) va () thay thé cho quy trinh sau déy: bd sung tung
giot dung dich chira acryloyl clorua (10 mg/mL, 0,9 mL, 0,1 mmol) vao dung dich
chtra fert-butyl 4-(3-amino-4-(6-(3-(2,6-diclo-3,5-dimetoxyphenyl)-1-metyl-3-((2-
(trimetylsilyl)etoxy) metyl)ureido)pyrimidin-4-ylamino)phenyl)piperidin-1-
carbdxylat (Quy trinh 2E, Vi du 111, 65 mg, 0,084 mmol) trong THF (15 mL) &
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nhiét d6 -10°C, va hdn hop tao thanh duoc khqu & nhiét 4o 0°C trong thoi gian 1
gir. MeOH (5 mL) dugc bd sung vao dé 1am ngudi hdn hop phan tmg, va hén hop
phan tng dugc cd dic. Cin dugc hoa tan trong DCM (2 mL) va duge bd sung timg
giot vao hdn hop chita DCM/TFA (2:1, 3 mL). Hon hop phan tng duge khudy &
nhiét 40 trong phong trong thoi gian 1 gio va tiép d6 duge b dic. Cin duge tinh
ché bing HPLC diéu ché dé tao ra hop chit néu & d& muyc nay (23 mg, hiéu suit:
47%). '"H NMR (300 MHz, DMSO-d6) § 11,92 (s, 1H), 9,64 (s, 1H), 8,98 (s, 1H),
8,60 (ni, 1H), 8,36 (s, 1H), 8,25 (m, 1H), 7,66 (s, 1H), 7,51 (d, 1H), 7,05 (d, 1H),
6,90 (s, 1H), 6,52 (dd, 1H), .6,41 (s, 1H), 6,24 (d, 1H), 5,74 (d, 1H), 3,96 (s, 6H),
3,49 (d, 2H), 3,28 (s, 3H), 3,02 (q, 2H), 2,85 (t, 1H), 1,96 (d, 2H), 1,78 (q, 2H);
MS (ESI): 600 [M+H]".

Quy trinh 2G: VI DU - 123
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N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-
ylamino}-5-morpholin-4-yl-phenyl)-acrylamit

NO
NO, 2 Boc

NH, _ (Boc)0, DMAP /©/N‘Boc
; THF Br
r

hdi hru qua dém

a. di-tert-butyl 4-brom-2-nitrophenylcarbamat
Hdn hop chita 4-brom-2-nitroanilin (10 g, 46 mmol), (Boc)0 (20,7 g, 95 mmol)
trong THF (250 mL) dugc gia nhiét dudi nhiét d6 hdi lvu qua dém. Hbn hop duoc
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c¢d dic dé tao ra hop chét néu & d& muc nay (19,2 g, hiéu suét: luong tir) dugc sir

dung truc tiép trong budc tiép theo ma khong cin tinh ché thém.

o) NO, Ilaoc
NO, Boc [Nj N‘Boc
N. Boc H > |/\ N
Pd,dbas, xantphos, Cs,CO; 0
Br toluen, 100°C, 1 gidy

b. di-tert-butyl este cua axit (4-morpholin-4-yl-2-nitro-phenyl)-carbamic

Hodn hop dugc khir khi chira tert-butyl 4-brom-2-nitrophenylcarbamat (1 g, 2,4
mmol), morpholin (314 mg, 3,6 mmol), Pdx(dba); (220 mg, 0,24 mmol), Xantphos
(278 mg, 0,48 mmol) va Cs2COs (1,56 g, 4,8 mmol) trong toluen (30 mL) dugc gia
nhiét & nhiét do 100°C trong thoi gian 1 gid. Hon hop phan tng dwoc cd dic, va
cin dugc tinh ché bang phwong phép séc ky nhanh trén silic dioxit d thu dugc hdn
hop thd chira hop chit néu & & muc nay va san phdm mono-Boc (744 mg). Hon
hop duoc sir dung tryc tiép trong budc tiép theo ma khong cén tinh ché thém. MS
(ESI): 324 [M-Boc+H]*".

NO,

NO, I'30c NH,

N.goc  TFA DCM

(\N i, 3 gid i @'

)

c. 4-Morpholin-4-yl-2-nitro-phenylamin

B sung TFA (10 mL) vao dung dich chira di-tert-butyl este cua axit (4-morpholin-
4-yl-2-nitro-phenyl)-carbamic va san phdm mono-Boc (744 mg) trong DCM (20
mL) & nhiét d6 0°C, hdn hop tao thanh dugc khudy trong thoi gian 3 gid & nhiét do
trong phong. Sau khi loai b tit ca céc chit d& bay hoi trong chdn kho‘ng,v cén dugce
hoa tan lai trong DCM, dugc trung hoa bing NaHCO; bio hoa trong nude, va dugce
chiét bing DCM. Dich chiét lién két dwgc ¢d dic va can dugc tinh ché bing
phuong phap sic ky nhanh trén silic dioxit dé thu dwgc hop chit néu & d& muyc nay
(290 mg, hiéu sut: 54% trong hai budc). MS (ESI): 251 [M+H]*.
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d. 1-(2,6-diclo-3,5-dimetoxy-phenyl)-3-metyl-3-[6-(4-morpholin-4-yl-2-nitro-
phenylamino)-pyrimidin-4-yl]-1-(2-trimetylsilanyl-etoxymetyl)-ure

Hdn hop dugc khir khi chua 4-morpholin-4-y1-2-nitro-phenylamin (290 mg, 1,3
mmol), 1-(6-clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-3-(2-
trimetylsilanyl-etoxymetyl)-ure (Quy trinh 2E , budc b; 624 mg, 1,2 mmol),
Pdy(dba); (110 mg, 0,12 mmol), Xantphos (139 mg, 0,24 mmol) va Cs2CO3 (782
mg, 2,4 mmol) trong toluen (15 mL) dugc gia nhiét & nhiét 46 100°C trong thoi
gian 2,5 gid. Hon hgp phan tmg duge c¢d dic, va cin duge tinh ché bing phuong
phap séc ky nhanh trén silic dioxit d& thu dugc hop chit néu & d& muc nay (440
mg, hiéu suét: 49%) c6 dang rin mau d6. MS (ESI): 708 [M+H]".

N02 ?OC .

NN
/©/ j BoczO (1.2 duong hugng) /©/ /mN
oc g lugng), ™
N SEM cl ! DMAP xiic téc (N SEM Gl

0

O _0

e. tert-butyl este cua axit {6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-3-(2-
trimetylsilanyl-etoxymetyl)-ureido]-pyrimidin-4-yl}-(4-morpholin-4-yl-2-nitro-

phenyl)-carbamic

Hdn hgp chira 1-(2,6-diclo-3,5-dimetoxy-phenyl)-3-metyl-3-[6-(4-morpholin-4-yl-
2-nitro-phenylamino)-pyrimidin-4-yl]-1-(2-trimetylsilanyl-etoxymetyl)-ure (200
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mg, 0,28 mmol), (Boc)20 (93 mg, 0,42 mmol) va lugng xic tic cia DMAP trong
THF (10 mL) dugc gia nhiét dudi nhiét do hdi Iuu trong thoi gian 1 gio. Hon hop
duge ¢ dic va cin duge st dung trong bude tiép theo ma khong can tinh ché
thém. MS (ESI): 808 [M+H]*.

NO, Boc NH, Boc

fone one
l
SN
N K(N SEM Cl RaneyNi,H, [ N SEMCI |

| R o N.__N 0
O\) /N\er 0 MeOH, 2 gioy \) g \ﬂ/
O i
o
P -
f. tert-butyl este cua axit (2-Amino-4-morpholin-4-yl-phenyl)-{6-[3-(2,6-diclo-3,5-
dimetoxy-phenyl)-1-metyl-3-(2-trimetylsilanyl-etoxymetyl)-ureido]-pyrimidin-4-

yl}-carbamic

B4 sung Raney-Ni (huyén phi trong nudc) vao dung dich chua tert-butyl este cua
axit{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-3-(2-trimetylsilany-
etoxymetyl)-ureido]-pyrimidin-4-yl}-(4-morpholin-4-yl-2-nitro-phenyl)-carbamic
(thd, dugc diéu ché & trén) trong MeOH (20 mL) & nhiét do trong phong, hdn hop
tao thanh dugc khudy trong thoi gian 2 gior dudi khi nito (1 atm). Hdn hop phan
tmg dugc loc va cb dic. Cin dugc ria hai 1An véi MeOH dé thu duogc san phém
néu & tiéu @& (160 mg, hiéu suét: 70%). MS (ESI):778 [M+H]",

NH, I'BOC “)J\NH ?oc
N__N

N \%/N SEM Cl \/U\Cl N NN sema
’ ) —— o/ N__N 5
0\) /N\“/N 0 TEA, DCM N
o)

0°C-r.t.
Cl _ oCI

_0O O

g. tert-butyl este cua axit (2-acryloylamino-4-morpholin-4-yl-phenyl)-{6-[3-(2,6-
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diclo-3,5-dimetoxy-phenyl)-1-metyl-3-(2-trimetylsilanyl-etoxymetyl)-ureido]-
pyrimidin-4-yl}-carbamic

B6 sung timg giot dung dich chira TEA (10 mg/mL, 1,2 mL, 0,12 mmol) va dung
dich chira acryloyl clorua (10 mg/mL, 1 mL, 0,11 mmol) vao cdung dich chua tert-
butyl este cua axit (2-amino-4-morpholin-4-yl-phenyl)-{6-[3-(2,6-diclo-3,5-
dimetoxy-phenyl)-1-metyl-3-(2-trimetylsilanyl-etoxymetyl)-ureido]-pyrimidin-4-
yl}-carbamic (80 mg, 0,103 mmol) trong DCM (5 mL) & nhiét do 0°C, va hdn hop
tao thanh dugc khudy & nhiét d6 trong phong trong thoi gian 1 giod. LC-MS cho
thdy ring phan tmg da hoan thanh. Nu6c (5 mL) dugc bd sung vao dé 1am ngudi
hdn hop phan tng, va hdn hop phan tng dugc chiét bing DCM. Dich chiét lién két
duoc rira béng nuée mudi, duge 1lam kho trén natri sulfat khan va dugc loc. Dich
loc dugc bay hoi dudi chan khong dé tao ra san phim théd, dwoc sir dung trong .

buéc tiép theo ma khong cin tinh ché thém.

0 o)
”/[LNH Boc |HJ\NH H
oge sae
1
N \&(N SEMCI | _TFA.DCM N \%/N b
O\) /N\H/N 0 O\) /N\g/N o
O cl
Y A0

h. N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-
ylamino}-5-morpholin-4-yl-phenyl)-acrylamit

B6 sung TFA (3 mL) vao dung dich chira tert-butyl este cia axit (2-acryloylamino-
4-morpholin-4-yl-phenyl)-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-3-(2-
trimetylsilanyl-etoxymetyl)-ureido]-pyrimidin-4-yl}-carbamic (thd, dugc didu ché
& trén) trong CHCl, (10 mL) & nhiét d6 0°C, hdn hop tao thanh dwoc khudy trong
thoi gian 1 gid & nhiét dd trong phong. Hdn hop phan tmg duge ¢d dic va duge
trung hoa bing NH3.H,O d tao ra hop chit th, ma dugce tinh ché bing HPLC diéu
ché dé thu dugc hop chét néu & dé muc nay (10 mg, hidu sut: 16% trong hai
buéc). 'H NMR (300 MHz, DMSO-d6) § 12,05 (s, 1H), 9,60 (s, 1H), 8,74 (s, 1H),
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8,32 (s, 1H), 7,33-7,30 (m, 2H), 6,89 (s, 1H), 6,83 (d, 1H), 6,48 (dd, 1H), 6,25-6,21
(m, 2H), 5,72 (d, 1H), 3,96 (s, 6H), 3,73 (br, 4H), 3,44 (s, 3H), 3,10 (br, 4H); MS
(ESI): 602 [M+H]"

ViDU - 124
(0]

L
Y\N/©/ \g/\lrl" cl |
HN\‘) /N\H/H 5

e

_0
N-[2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido] -pyrin.lidin-4‘-
ylamino}-5-(3,5-dimetyl-piperazin-1-yl)-phenyl]-acrylamit
Hop chit dugc tbng hop theo phwong phép sau ddy dwoc phéc théo trong Quy trinh
2G (Vi du 123), 4-(3,5-dimetyl-piperazin—1-yl)-2-nifro-phenylamin thay thé (quy
trinh diéu ché dwoc thé hién duéi day) trong bude (d) dé tao ra hop chit néu & d&
muc nay (26 mg, hiéu suét: 30% trong ba budc). 'H NMR (300 MHz, Métanol-d4)
3 8,32 (s, 1H), 7,36-7,33 (m, 2H), 6,95 (d, 1H), 6,80 (s, 1H), 6,43-6,37 (m, 2H),
6,15 (s, 1H), 5,77 (d, 1H), 3,95 (s, 6H), 3,70 (d, 2H), 3,29 (s, 3H), 3,18-3,13 (m,
2H), 2,45 (t, 2H), 1,24 (d, 6H); MS (ESI): 629 [M+H]".

Diéu ché 4-(3,5-dimetyl-piperazin-1-yl)-2-nitro-phenylamin

NO2 Boc

NO, .
NH, _ (B0c)20, DMAP “Boc
THF
Br hdi Iwu Br

qua dém

a. di-tert-butyl 4-brom-2-nitrophenylcarbamat
Hon hop chira 4-brom-2-nitroanilin (10 g, 46 mmol), (Boc),0 (20,7 g, 95 mmol)
trong THF (250 mL) duqc gia nhiét dudi nhiét vd(f) hdi luu qua dém. Hon hop duoc

cd dic dé tao ra hop chit néu & d& muc nay (19,2 g, quant) duoc st dung trong'
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budc tiép theo ma khong cén tinh ché thém.

N NO, Boc
N.
NO Boc \ Boc
N‘Boc H > YN
Br Pd,dbas, xantphos, Cs,CO3 ' HN\‘)
toluen, 100°C, 1 gitr

b. di-tert-butyl este cta axit [4-(3,5-dimetyl-piperazin-1-yl)-2-nitro-phenyl]-
carbamic

Hdn hop duge khtt khi chita di-tert-butyl 4-brom-2-nitrophenylcarbamat (1 g 2,4
mmol), 2,6-dimetyl-piperazin (410 mg, 3,6 mmol), Pdy(dba); (220 mg, 0,24
mmol), Xantphos (278 mg, 0,48 mmol) va Cs,COs3 (1,56 g, 4,8 mmol) trong toluen
(30 mL) duoc gia nhiét & nhiét 4o 100°C trong thoi gian 1 gid. Hdn hop phan ting
dugc cd dic, va cin dugc tinh ché biang phuong phap séc ky nhanh trén silic dioxit
dé thu duoc hdn hop chira hop chit néu ¢ d& muc nay va san phim mono-Boc (600
mg). Hon hop duge sir dung truc tiép trong budc tiép theo ma khong can tinh ché
thém. MS (ESI): 350 [M-Boc+H]".

NO,

NO, Boc
20 NH,

N.g
oc TFA, DCM

NN tagn HN ]
HNj) o8 \H

c. 4-(3,5-Dimetyl-piperazin-1-yl)-2-nitro-phenylamin

B4 sung TFA (10 mL) vao dung dich chita di-tert-butyl este cua axit [4-(3,5-
dimetyl-piperazin-1-yl)-2-nitro-phenyl]-carbamic va san phdm mono-Boc (600
mg) trong DCM (20 mL) & nhiét do 0°C, hdn hgp tao thanh dugc khudy trong thoi
gian 3 gio & nhi€t do trong phong. Sau khi loai bd tit ca céc chit d& bay hoi trong
chén khong, cin dugc hoa tan lai trong DCM, duge trung hoa bang NaHCO; bio
hoa trong nudc, va dugce chiét b%mg DCM. Dijch chiét lién két dugc cb dic va cin

dugc tinh ché bang phuong phép sic ky nhanh trén silic dioxit @ thu duoc hop
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chét néu & d& muc ndy (233 mg, hiéu suét: 39% trong hai budc). MS (ESI): 251
[M+H]".

ViDU -125
o

N T\\NJNH cl
Ny

|
O%\?,N\) 0

OCI

_0O
N-[2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-
ylamino}-5-(4-metansulfonyl-piperazin-1-yl)-phenyl]-acrylamit
Hop chit duge tdng hop theo phuong phap sau ddy dugc phac thao trong Quy trinh
2G (Vi du 123), 4-(4-metansulfonyl-piperazin-1-yl)-2-nitro-phenylamin thay thé
(quy trinh diéu ché dugc thé hién duéi day) trong buéc (d) dé tao ra hop chét néu &
dé muc nay (15 mg, hiéu suét: 9,6% trong nam budc). 'H NMR (300 MHz,
DMSO-d6) 6 12,03 (s, 1H), 9,62 (s, 1H), 8,76 (s, 1H), 8,33 (s, 1H), 7,37-7,32 (m,
2H), 6,89-6,83 (m, 2H), 6,46 (dd, 1H), 6,26-6,21 (m, 2H), 5,72 (d, 1H), 3,93 (s,
6H), 3,34-3,16 (m, 11H), 2,93 (s, 3H); MS (ESI): 679 [M+H]".

Pidu ché 4-(4-metansulfonyl-piperazin-1 -yl)-2-nitro-phenylamin

NO
NO, 2 ﬁoc
NH, (Boc),0, DMAP . *Boc
THF
As Br
Br hoi lvu qua
dém

a. di-tert-butyl 4-brom-2-nitrophenylcarbamat

Hon hgp chtra 4-brom-2-nitroanilin (10 g, 46 mmol), (Boc)20 (20,7 g, 95 mmol)
trong THF (250 mL) dugc gia nhiét dudi nhiét d6 hdi luu qua dém. Hbn hop dugce
cd dic dé tao ra hop chit néu & d& muc nay (19,2 g, quant) dugc st dung truc tiép

trong budrc tiép theo ma khong cin tinh ché thém.
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. NO, Boc

[ j N.g
NO, Boc N ‘ - nee
N.poo H _ (N

Os..N
Pd,dbas, xantphos, Cs,CO; oi? \)
toluen, 100°C, 1 gidr

Br

b. di-tert-butyl este cua axit [4-(4-Metansulfonyl-piperazin-1-yl)-2-nitro-phenyl]-
carbamic

Hén hgp duge khir khi chira di-tert-butyl 4-brom-2-nitrophenylcarbamat (1 g, 2,4
mmol), 1-metansulfonyl-piperazin (590 mg, 3,6 mmol), Pdy(dba); (220 mg, 0,24
mmol), Xantphos (278 mg, 0,48 mmol) va Cs2COs3 (1,56 g, 4,8 mmol) trong toluen
(30 mL) dugc gia nhiét & nhigt do 100 °C trong thoi gian 1 gid. Hon hop phan tmg
dugc co dic, va cin duoc tinh ché bén_g phuong phap sic ky nhanh trén silic dioxit
dé thu dugc hdn hop chira hop chit néu & d& muc nay va san phdm mono-Boc (755
mg). Hon hgp duge sit dung truc tiép trong bude tiép theo ma khong cén tinh ché
thém. MS (ESI): 400 [M-Boc+H]".

N02 ?OC NOZ

' NH
ot o
N

. |
oo A TFA,DCM o, N )
- |

N

] ? rt, 3 giy 0]

c. 4-(4-Metansulfonyl-piperazin-1-yl)-2-nitro-phenylamin
Bb sung TFA (10 mL) vao dung dich chia di-tert-butyl este cta axit [4-(4-
metansulfonyl-piperazin-1-yl)-2-nitro-phenyl]-carbamic v san phim rhono-Boc
(755 mg) trong DCM (20 mL) & nhiét d§ 0°C, hdn hop tao thanh duge khudy trong
thoi gian 3 gid' & RT. Sau khi loai bé tit ca cic chét d& bay hoi trong chan khong,
can dugc hoa tan lai trong DCM, dugc trung hoa bﬁng NaHCOs; bdo hoa trong
nuéc, va duge chiét béng DCM. Dich chiét lién két dugc co dic va cin duoc tinh
ché bang phwong phap sic ky nhanh trén silic dioxit dé thu dugc hop chét néu & d&
muc ndy (290 mg, hiéu sut: 40% trong hai budc). MS (ESI): 301[M-+H]".
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VIiDU - 126
(@]
X NH H \
| WQ
Pl ~
/N OCI
Ci

N-[2-{6-[3-(2,6-DICLO-3,5-DIMETOXY-PHENYL)-1-METYL-UREIDO]-
PYRIMIDIN-4-YLAMINO}-5-(3-DIMETYLAMINO-PROPYL)-PHENYL]-
ACRYLAMIT

Hop chét dugc tdng hop theo phuong phép sau ddy dugc phac thio trong Quy trinh
2G (Vi du 123), 4-(3-Dimetylamino-prop-1-ynyl)-2-nitro-phenylamin thay thé
(quy trinh didu ché dwoc thé hién dudi ddy) trong budc (d) va platin oxit trong
bude (f) dé tao ra hop chét néu & d& myc nay (4 mg, hiéu suit: 1,4% trong nim
buéc). 'H-NMR (300 MHz, DMSO-d6) 6 11,98 (s, 1H), 9,66 (d, 1H), 8,88 (s, 1H),
8,36 (s, 1H), 7,52 (d, 1H), 7,44 (d, 1H), 7,04 (dd, 1H), 6,90 (s, 1H), 6,48 (dd, 1H),
6,34 (s, 1H), 6,24 (dd, 1H), 5,72 (dd, 1H), 3,94 (s, 6H), 3,25 (s, 3H), 2,59 (t, 2H),
2,24 (t, 2H), 2,11 (s, 6H), 1,71 (m, 2H); MS (ESI) 602 [M+H]".

Diéu ché 4-(3-Dimetylamino-prop-1-ynyl)-2-nitro-phenylamin

NO,

Pd(PPhg):Cl, NH
NO, Cul, alkyn 2
NH; TEA s
60°C, 3giv N Z

a. 4-(3-Dimetylamino-prop-1-ynyl)-2-nitro-phenylamin
Bé sung Pd(PPh3):Cl, (0,7 g, 1 mmol) va Cul (360 mg, 2 mmol) vao dung dich

Br

khudy chtra 4-brom-2-nitro-phenylamin (1,08 g, 5 mmol) va dimetyl-prop-2-ynyl-
amin (1,0 g, 12 mmol) trong TEA (20 mL). Dung dich dugc khudy & nhiét d6 60°C
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dudi khi nito trong thoi gian 3 gio. Dung dich dugc bay hoi bang silicagel va dugc
tinh ché bang phuong phép séc ky nhanh trén silic dioxit dé tao ra hop chét néu &
dé muc nay (1,1 g, d6 tinh khiét 70%). Hop chit néu & dé muc nay dugc dua truc
tiép vao budc tiép theo ma khong cin tinh ché thém. MS (ESI) 221 [M+H] *.

ViDU - 127

N-[2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-
ylamino}-5-(2-dimetylamino-etoxy)-phenyl]-acrylamit

Hop chit dugc tdng hop theo phuong phdp sau ddy dugc phac thao trong Quy trinh
2G ddi véi hop chét 123, 4-(2-dimetylamino-etoxy)-2-nitro-phenylamin thay thé
(quy trinh didu ché dugc thé hién dudi ddy) trong budce (d) va platin oxit trong budc
(f) @& tao ra hop chét néu & d& muyc nay (4,3 mg, hiu suit: 8% trong nam budc). H-
NMR (300 MHz, DMSO-dé6) 6 12,04 (s, 1H), 9,58 (s, 1H), 8,81 (s, 1H), 8,33 (s, 1H),
7,43 (d, 1H), 7,33( d, 1H), 6,89 (s, 1H), 6,79 (dd, 1H), 6,51 (dd, 1H), 6,26~6,20 (m,
2H), 5,73 (dd, 1H), 4,04 (t, 2H), 3,96 (s, 6H), 3,27 (s, 3H), 2,67 (t, 2H), 2,24 (s, 6H);
MS (ESI) 604 [M+H]".

Piéu ché 4-(2-dimetylamino-etoxy)-2-nitro-phenylamin

ol NO,
NO, ~N N % NH,
NH, | ‘HCI |

N
Nal, Cs,CO3, butanon ~"~"0
80°C, 2 giv

HO

a. 4-(2-Dimetylamino-etoxy)-2-nitro-phenylamin
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B& sung Cs2CO; (10 g, 30 mmol) va Nal (150 mg, 1 mmol) vao dung dich khudy
chira 4-amino-3-nitro-phenol (1,54 g, 10 mmol) va (2-clo-etyl)-dimetyl-amin hydro
clorua (1,43 g, 10 mmol) trong butanon (40 mL). Dung dich dugc gia nhiét tir tir dén
nhiét 9 80°C trong thdi gian mot gid. Tiép d6 dung dich dugc khudy & nhiét do
80°C trong thoi gian 2 gio. Dung dich duoc loc qua Xelit® va dugc rira bing axeton.
Dung dich dugc bay hoi bang silicagel va dugc tinh ché bing phwong phap séc ky
nhanh trén silic dioxit d& tao ra hop chét néu & d myc nay (1,0 g, hiéu suét: 45%) co
dang rin mau nau. 'H-NMR (300 MHz, DMSO0-d6) & 7,38 (d, 1H), 7,24 (s, 2H),
7,16 (dd, 2H), 6,99 (d, 1H), 3,98 (t, 2H), 2,58 (t, 2H), 2,20 (s, 6H); MS (ESI) 226
[M-+H]". |

ViDU - 128

0
/LNH‘H
N._N
Cf g
NNyl
NN

oCI

|
0

_0O
(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-ylamino} -
phenyl)-amit cua axit but-2-ynoic |
Hop chét dugc tbng hop theo phwong phap sau ddy dwoc phéac thao trong Quy trinh
2G (Vi du 123), 2-nitro-phenylamin thay thé trong buéc (d), budc bé qua (e), va
bude thay thé (g) bing quy trinh dudi ddy dé tao ra hop chit néu & d& muyc nay (7
mg, hiéu suét: 4.8% trong nim budc). 'H NMR (300 MHz, DMSO-d6) & 11,97 (s,
1H), 10,07 (s, 1H), 8,89 (s, 1H), 8,39 (s, 1H), 7,60 (d, 1H), 7,53 (d, 1H), 7,24-7,15
(m, 2H), 6,90 (s, 1H), 6,44 (s, 1H), 3,93 (s, 6H), 3,29 (s, 3H), 2,22 (s, 3H); MS
(ESI): 529 [M+H]".
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OCI DCC DCM

O rt, .qua dém O ol

_0O

@ N "
ETf? Yy @ L‘ e

B sung dung dich chtra axit but-2-ynoic (13 mg, 0,15 mmol) trong DCM (10 mL)
vao dung dich chura tert-butyl este cia axit (2-amino-phenyl)-{6-[3-(2,6-diclo-3,5-
dimetoxy-phenyl)- 1-metyl-3-(2-trimetylsilanyl-etoxymetyl)-ureido]-pyrimidin-4-
yl}-carbamic (50 mg, 0,075 mmol) va DCC (42 mg, 0,2 mmol) trong DCM (50
mL) & nhiét do 0°C, va hén hop tao thanh dwoc khudy & nhiét do trong phong qua
dém. Nudce (1 mL) duoc bd sung vao dé 1am ngudi hdn hop phan tng. Hon hop
dugc cb dic va cin duoc tinh ché bang phuong phap sic ky pha dao dé thu dugc
hop chét néu & & muc nay (20 mg, hiéu sult: 34%). MS (ESI): 659 [M+H]*.

Hop chét 129 dugc tdng hop theo cach twong tw véi hop chét 100.

VIiDU -130
(0]
\/mNH

N-(2-{6-[1-Benzyl-3-(2,6-diclo-3,5-dimetoxy-phenyl)-ureido]-pyrimidin-4-
ylamino}-phenyl)-acrylamit

Hop chit dugc tbng hop theo phuong phép sau dy dugc phéc thdo trong Quy trinh
2G (Vi du 123), 2-nitro-phenylamin va 1-benzyl-1-(6-clo-pyrimidin-4-yl)-3-(2,6-
diclo-3,5-dimetoxy-phenyl)-3-(2-trimetylsilanyl-etoxymetyl)-ure thay thé (quy
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trinh diéu ché dugc thé hién dudi day) trong bude (d) dé tao ra hop chét néu & dé
muc ndy (26 mg, hiéu sudt: 20% trong nim budc)..H NMR (300 MHz, DMSO-d6).
8 12,27 (s, 1H), 9,68 (s, 1H), 8,90 (s, 1H), 8,39 (s, 1H), 7,69 (d, 1H), 7,33-7,19 (m,
6H), 6,92 (s, 1H), 6,45 (dd, 1H), 6,24 (d, 1H), 6,18 (s, 1H), 5,74 (d, 1H), 5,07 (s,
2H), 3,95 (s, 6H); MS (ESI): 593 [M+H]*.

Piéu ché 1-benzyl-1-(6-clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-3-
(2-trimetylsilanyl-etoxymetyl)-ure.

DIPEA. i-PrOH H
rt, 2,5 gio

a. Benzyl-(6-clo-pyrimidin-4-yl)-amin

B6 sung dung dich chita benzylamin (1,28 g, 12 mmol) vao dung dich chira 4,6-
diclo-pyrimidin (1,5 g, 10 mmol) trong iPrOH (40 mL) va DIPEA (1,55 g, 12
mmol) & nhiét d6 trong phong. Hon hop tao thanh dwgc khudy & nhiét do trong
phong trong thoi gian 2,5 gid. Nude dugc bd sung vao va hén hop duge chibt bing
DCM. Djch chiét lién két dugc rira bing nudc mubi, dwgc 1am kho trén NaySOs
khan, va dugc cd dic dé tao ra sin phdm thd, dwgc tinh ché bing phwong phap sic
ky nhanh trén silic dioxit ¢ thu dwgc hop chit néu & dé muc nay (1,5 g, hiéu suét:
68%) c6 dang rin mau tring. "H NMR (300 MHz, CDCls) & 8,35 (br s, 1H), 7,20-
7,38 (m, 5 H), 6,35 (s, 1H), 4,52 (s, 2H); MS (ESI): 220 [M+H]".

Cl Cl

Cl__N
‘ N
Nl&N i) NaH. DMF 7 SEM CI
Cl)\/kN 0~rt, 10phat N\”/N o
H/\© ii) SEMCI, DMF E Og,

0~rt 2 gid
o)

~N

b. 1-Benzyl-1-(6-clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-3-(2-
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trimetylsilanyl-etoxymetyl)-ure _

B4 sung NaH (60%, 218 mg, 5,45 mmol) vao dung dich chira benzyl-(6-clo-
pyrimidin-4-yl)-amin (800 mg, 3,64 mmol) trong DMF (15 mL) & nhiét 6 0°C, va
hén hop phan tmg duge khudy trong thoi gian 10 phit & nhiét dd trong phong.
Dung dich chira 1-isoxyanato-3,5-dimetoxy-benzen (Quy trinh 2A, budc a-d; 1,35
g, 5,45 mmol) trong DMF (2 mL) dwgc bd sung timg giot & nhiét do 0°C. Han hop
tao thanh dwgc khudy & nhiét do trong phong trong thoi gian 2 gir. NH4Cl bdo hoa
trong nuéc (2 mL) dugc bd sung vao dé 1am ngudi hdn hop phan tng. Hdn hop
duge co dic va dugce chiét bang DCM. Dich chiét lién két dwoc rira bing nudc
mudi, dugc 1am khd trén Na,SO4 khan, va duoc cb dic dé tao ra san phém tho,
duge tinh ché bang phwong phap sic ky nhanh trén silic dioxit d& thu dugc hop
chét néu & @& muyc nay (1,7 g, hidu sult: 77%). MS (ESI): 599 [M+H]".

VviDU - 131
(0]
\)]\NH H
N N

N

A

S SEN
LY
o N
N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)- 1-pyridin-2-ylmetyl-ureido]-
pyrimidin-4-ylamino }-phenyl)-acrylamit
Hop chét duoc tdng hop theo phuong phép sau day dugc phac thao trong Quy trinh
2G (Vi du 123), 2-nitro-phenylamin va 1-(6-clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-
dimetoxy-phenyl)-1-pyridin-2-ylmetyl-3-(2-trimetylsilanyl-etoxymetyl)-ure  thay
thé (quy trinh diéu ché dugc thé hién dudi ddy) trong budc (d) dé tao ra hop chét
néu & d& muyc nay (35 mg, hiéu suét: 13% trong nim budc).'H NMR (300 MHz,

DMSO0-d6) 8 12,15 (s, 1H), 9,65 (s, 1H), 8,83 (s, 1H), 8,50 (s, 1H), 8,39 (s, 1H),
7,80 (t, 1H), 7,66 (d, 1H), 7,31-7,25 (m, 3H), 7,17 (t, 1H), 7,09 (t, 1H), 6,91 (s,
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1H), 6,45 (dd, 1H), 6,39 (s, 1H), 6,23 (d, 1H), 5,74 (d, 1H), 5,17 (s, 2H), 3,94 (s,
6H); MS (ESI): 594 [M-+H]".

Diéu ché 1-(6-Clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-pyridin-2-
ylmetyl-3-(2-trimetylsilanyl-etoxymetyl)-ure

X ONH
o O
| =
Z > AN
m)\/km DIPEA iProH . © N
r, 2,5 gio N A

a. (6-Clo-pyrimidin-4-yl)-pyridin-2-ylmetyl-amin

B& sung dung dich chira 2-pyridinylmetanamin (970 mg, 9 mmol) vao dung dich
chira 4,6-diclo-pyrimidin (1 g, 7 mmol) trong iPrOH (40 mL) va DIPEA (1,16 g, 9
mmol) & nhiét do trong phong. Hdn hop tao thanh dugc khudy & nhiét d6 trong
phong trong thdi gian 2,5 gidr. Nudc duge bd sung vao va hdn hop duge chiét bing
DCM. Dich chiét lién két dugc rira bﬁng nude mudi, dwge 1am khd trén natri sulfat
khan va dugc c6 dic dé tao ra san phdm thd, dugce tinh ché b%mg‘ phuong phép sic
ky nhanh trén silic dioxit dé thu dugc hop chit néu & d& muc nay (1,2 g, hiéu suét;
78%). MS (ESI): 221 [M+H]".

Cl]ijm
i N
N
N“SN i) NaH, DMF 7 SEMCI

| ,
CIMN | N 0°c, 30 phut . N\n/N ONg
H
7
AN

N_ ii) SEMCI. DMF o)
O~rt, 1 gidy |N Cl

SN

b. 1 -(6-Clo—pyfimidin-4-yl)-3 -(2,6-diclo-3,5 -dimetoxprhenyl)- 1-pyridin-2-
ylmetyl-3-(2-trimetylsilanyl-etoxymetyl)-ure

B6 sung NaH (60%, 55 mg, 1,37 mmol) vao dung dich chira (6-clo-pyrimidin-4-
yD)-pyridin-2-ylmetyl-amin (200 mg, 0,91 mmol) trong DMF (5 mL) & nhiét d¢
0°C, va hdn hop phan tmg dugc khudy trong thoi gian 10 phlit & nhiét d6 trong
phong. Dung dich chira 1-isoxyanato-3,5-dimetoxy-benzen (Quy trinh 2A , a-d;
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337 mg, 1,37 mmol) trong DMF (2 mL) duoc bd sung ting giot & nhiét do 0°C.
Hon hop tao thanh duge khudy trong thoi gian 30 phat. SEMCI (230 mg, 1,37
mmol) trong DMF (2 mL) dugc bd sung vao va hdn hop phan tng dugc khudy &
nhiét do trong phong trong thoi gian 1 gid. NH4Cl bdo hoa trong nuéc duge bd
sung vao dé& 1am ngudi hdn hop phan tng. Hdn hop phan tmg dwoc pha lodng véi
nuée va dugc chiét bing EtOAc. Dich chiét lién két dwoc rira bang nude va nude
mudi, dugc 1am kho trén Na;SO4 khan va dugc loc. Dich loc duge cb dic dé tao ra
san pham thd, dugc tinh ché bing phuong phap séc ky nhanh trén silic dioxit dé
thu dwgc san phidm néu & tiéu dé (420 mg, hiéu suét: 78%). MS (ESI): 598
[M+H]".

VIiDU - 132

Q§/J1\NH
NN

SR
W R I o

T ~
\N O\

N-(2-{6-[3-(2,6-DICLO-3,5-DIMETOXY-PHENYL)-1-PYRIDIN-4-YLMETYL-
UREIDO]-PYRIMIDIN-4-YLAMINO}-PHENYL)-ACRYLAMIT

Hop chét dugc téng hop theo phuong phép sau ddy dugc phéac thao trong Quy trinh
2G (Vi du 123), 3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-[6-(2-nitro-phenylamino)-
pyrimidin-4-yl]-1-pyridin-4-ylmetyl-ure thay thé trong budc (e) dé tao ra hop chit
néu & d& muc nay (14 mg, hiéu suét: 8,1%). 'H NMR (300 MHz, DMSO-d6) &
12,03 (s, 1H), 9,68 (s, 1H), 8,92 (s, 1H), 8,49 (d, 2H), 8,39 (s, 1H), 7,67 (d, 1H),
7,27-7,17 (m, 4H), 7,10 (t, 1H), 6,92 (s, 1H), 6,48 (dd, 1H), 6,24 (d, 1H), 6,15 (s,
1H), 5,74 (d, 1H), 5,09 (s, 2H), 3,94 (s, 6H); MS (ESI): 594 [M+H]*.

Diéu ché 3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-[6-(2-nitro-phenylamino)-
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pyrimidin-4-yl]-1-pyridin-4-ylmetyl-ure

AN
NSN N NHz NTSN
‘ )l\/\
P4 » A
C'MC' DIPEA. i-ProH . O N T
rt, 2,5 gio . 2N

a. (6-Clo-pyrimidin-4-yl)-pyridin-4-ylmetyl-amin
B& sung 4-pyridinylmetanamin (1,2 g, 11 mmol) vao dung dich chua 4,6-diclo-
pyrimidin (1,5 g, 10,5 mmol) va DIPEA (1,62 g, 12,6 mmol) trong iPrOH (40 mL)
& nhiét d§ trong phong. Hon hop tao thanh dugc khuéy & nhiét d§ trong phong
trong thoi gian 2 gid. Nude duge bd sung vao va hdn hop duge chiét bing DCM.
Dich chiét lién két duogc rira bang nude mudi, duge 1am khod trén NaSO4 khan, va
dugc cd dic dé tao ra san phim thd, duge tinh ché bing phwong phap séc ky nhanh
trén silic dioxit dé thu dugc hop chét néu & d& muyc nay (1,8 g, hiéu sut: 80%). MS
(ESI): 221 [M+H]". |

NO, |,

Pd,(dba);, xantphos
Cs,CO3, toluen |
100 °C, 3 gio X

T
Qg
v
\
z
T

b. N-(2-Nitro-phenyl)-N'-pyridin-4-ylmetyl-pyrimidin-4,6-diamin

Hon hop dugc khir khi chita (6-clo-pyrimidin-4-yl)-pyridin-4-ylmetyl-amin (500
mg, 2,27 mmol), 2-nitroanilin (317mg, 2,3 mmol), Pd2(dba)s (200 mg, 0,22 mmol),
Xantphos (253 mg, 0,44 mmol) va Cs2CO; (1,48 g, 9,35 mmol) trong toluen (10
mL) dugc gia nhiét & nhiét d6 100°C trong thoi gian 3 gio. Hon hop phan tmg
duogc ¢b dic, va can dugce tinh ché bing phwong phép sic ky pha dao sau phuong
phap séc ky nhanh trén silic dioxit d thu dwgc hop chat néu & d& muc nay (330
mg, hiéu sult: 45%). MS (ESI): 323 [M+H]".
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N N\ N~ ' N N\
) cl |
_N N
~ ~ H ¢l

NH (0] 0 N\n/N ONG
=z | NaH, DMF (% oCI
\N 0°C~rt,2 gi("}’ \N (O

c. 3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-[6-(2-nitro-phenylamino)-pyrimidin-4-yl]-
1-pyridin-4-ylmetyl-ure

Bé sung NaH (60%, 56 mg, 1,4 minol) vao dung dich chtta N-(2-nitro-phenyl)-N'-
pyridin-4-ylmetyl-pyrimidin-4,6-diamin (330 mg, 1,02 mmol) trong DMF (10 mL)
& nhiét d6 0°C, va hdn hop phan tng dugc khudy trong thoi gian 30 phit & nhiét do
trong phong. Dung dich chira 1-isoxyanato-3,5-dimetoxy-benzen (Quy trinh 2A ,
budc a-d; 345 mg, 1,4 mmol) trong DMF (2 mL) duoc bd sung timg giot & nhiét do
0°C. H&n hogp tao thanh duge khudy & nhiét do trong phong trong thoi gian 2 gid.
NH.CI bao hoa trong nuéc (2 mL) duge bd sung vao dé 1am ngudi hdn hop phan
tmg. H3n hop dwoc ¢b dic va dugc chiét bing DCM. Dich chiét lién két duoc rira
bang nuéc mudi, duge 1am khd trén Na,SOq, khan. va dugc cd dic dé tao ra san
phim tho, ma dugc tinh ché bing TLC diéu ché dé thu duoc hop chét néu & dd
muc nay (190 mg, hiéu sut: 33%). MS (ESI): 570 [M+H]*.

ViDU - 133

N _N__N o)
() 7

"N i
) TFA o

Diéu ché 5-(4-etyl-piperazin- 1-yl)-2-nitro-phenylamin
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NO,

,( NH,

e, O
S S o
P

F 80°C, qua dém

1. 5-(4-Etyl-piperazin-1-yl)-2-nitro-phenylamin

H&n hop chira 1-etyl-piperazin (1,2 mL, 9,6 mmol), 5-flo-2-nitro-phenylamin (1 g,
6,4 mmol), DIPEA (1,24 g, 9,6 mmol) trong DMF (15 mL) dugc gia nhiét & nhiét
d6 80°C qua dém. Hdn hop phéan (mg dwgc db vio nudc da va dugce chiét bing
EtOAc. Dich chiét lién két dugc rira b%lng nude mubi, duge 1am kho trén NaySOq4
khan, va dugc cb dic dé thu dugc san phadm thd, duge tinh ché bang phwong phép
sic ky nhanh trén silic dioxit dé tao ra hop chit néu & dé muc nay (1 g, hiéu suét:

63%). ESI-MS: 251 [M+H]".

Mubi ctia axit N-[2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-
pyrimidin-4-ylamino}-4-(4-etyl-piperazin-1-yl)-phenyl]-acrylamit trifloaxetic

Hop chét dugc tdng hop theo phurong phap sau ddy duge phéc thao trong Quy trinh
2G (Vi du 123), 5-(4-etyl-piperazin-1-yl)-2-nitro-phenylamin thay thé trong bude
(a) dé tao ra hop chit néu & d& muyc nay (20 mg, hidu suit: 39%). 'H NMR (300 -
MHz, Metanol-d4) & 8,37 (s, 1H), 7,49 (d, 1H), 7,25 (s, 1H), 6,98 (d, 1H), 6,82 (s,
1H), 6,43-6,38 (m, 3H), 5,78 (d, 1H), 3,96-3,88 (m, 8H), 3,68-3,64 (m, 2H), 3,37
(s, 3H), 3,33-3,08 (m, 6H), 1,40 (t, 3H); MS (ESI): 629 [M+H]".

VIiDU-135
. (0]
| \)LNH y
N N
gevens
Py
-
i
O\

N-[2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido]-pyrimidin-4-
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ylamino}-5-(4-etyl-piperazin-1-ylmetyl)-phenyl]-acrylamit

Hop chét dugc tong hop theo phuong phap sau day dugc phéac thao trong Quy trinh
2G (Vi du 123), 4-(4-Etyl-piperazin-1-ylmetyl)-2-nitro-phenylamin thay thé (quy
trinh didu ché dugc thé hién dudi dy) trong bude (d) dé tao ra hop chit néu & @@
myc nay (30 mg, hiéu sudt: 31% trong nim budc). 'H NMR (300 MHz, DMSO-
dé) 6 11,97 (s, 1H), 9,71 (s, 1H), 8,95 (s, 1H), 8,37 (s, 1H), 7,60 (s, 1H), 7,50 (d,
1H), 7,12 (d, 1H), 6,90 (s, 1H), 6,50 (dd, 1H), 6,39 (s, 1H), 6,25 (d, 1H), 5,73 (d,
1H), 3,93 (s, 6H), 3,48 (s, ZH), 3,32 (s, 3H), 2,50-2,25 (m, 10H), 0,98 (t, 3H); MS
(ESI): 643 [M+H]".

Piéu ché 4-(4-Etyl-piperazin-1-ylmetyl)-2-nitro-phenylamin

N

NO, [ ] NO,
N
H

I Ti(OiPr), NaBH, (N

o) MeOH, rt
qua dém

a. 4-(4-Etyl-piperazin-1-ylmetyl)-2-nitro-phenylamin

B6 sung Ti(O'Pr)s (1,73 g, 6 mmol) vao dung dich khudy chtra 1-etyl-piperazin
(1,37 g, 12 mmol) trong MeOH (30 mL). Tiép d6 dung dich dugc khudy & nhiét do
trong phong trong thdi gian 15 phut. Tiép d6 4-amino-3-nitro-benzaldéhyt (Quy
trinh 2F, buéc a-b, 1,5 g, 9 mmol) trong MeOH (10 mL) dugc b sung vao va dung
dich dugc khudy & nhiét do trong phong qua dém. Tiép d6 NaBH; (380 mg, 10
mmol) dugc bd sung vao va dung dich dugc khudy & nhiét do trong phong trong
thoi gian 1 gior. Dung dich durgc pha lodng bang EtOAc va duge loc. Dich loc duoc
rira bang nuéc va nudc mudi, duge 1am khd trén NazSO4 khan. Viéc ¢ dac tao ra
san phdm, duge tinh ché bing phuong phap séc ky nhanh trén silic dioxit dé thu
dugc hop chét néu & d muc nay (800 mg, hidu suit: 34%). MS (ESI): 265 [M+H]*

VIiDU - 136
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N-(2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-(3-metyl-isoxazol-5-ylmetyl)-
ureido]-pyrimidin-4-ylamino}-phenyl)-acrylamit
Hop chit duoc tdng hop theo phuwong phép sau day dugc phéc thao trong Quy trinh
2G (Vi du 123), 1-(6-Clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-(3-
metyl-isoxazol-5-ylmetyl)-3-(2-trimetylsilanyl-etoxymetyl)-ure thay thé (quy trinh
diéu ché duoc thé hién duéi day) trong budc (d) va sit/axit axetic & nhiét do 60°C
trong budc (f) dé tao ra hop chét néu & d& muc ndy (26 mg, hidu sut: 12% trong
nim budc).'H NMR (300 MHz, DMSO0-d6) § 11,78 (s, 1H), 9,72 (s, 1H), 8,97 (s,
1H), 8,40 (s, 1H), 7,66 (d, 1H), 7,45 (d, 1H), 7,21-7,15 (m, 2H), 6,90 (s, 1H), 6,52-
6,43 (m, 2H), 6,26 (d, 1H), 6,09 (s, 1H), 5,74 (d, 1H), 5,16 (s, 2H), 3,93 (s, 6H),
2,18 (s, 3H); MS (ESI): 598 [M+H]"

Diéu ché 1-(6-Clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5 -dimetoxy-phenyl)-1-(3-metyl-
isoxazol-5-ylmetyl)-3-(2-trimetylsilanyl-etoxymetyl)-ure

O\N )l\/k

| Z

Cl)\)\CI DIPEA. i-PrOH H/Y>’
rt, 2 gidy

a. (6-Clo-pyrimidin-4-yl)-(3-metyl-isoxazol-5-ylmetyl)-amin

Dung dich chira 4,6-diclo-pyrimidin (660 mg, 4,46 mmol) trong iPrOH (40 mL) va
DIEA (690 mg, 5,35 mmol) dugc bd sung vao dung dich chira C-pyridin-2-yl-
metylamin (560 mg, 5 mmol) & nhiét d6 trong phong. Hon hop tao thénh dugc
khudy & nhiét d6 trong phong trong thdi gian 2 gid. Nude dugce bd sung vao va hon

hop dugc chiét bing DCM. Dich chiét lién két dwoc rira bing nudc mudi, duge
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lam khd trén natri sulfat khan, va c¢d dic duéi chan khong dé tao ra sén phém tho.
San pham thd dugc tinh ché bing phuong phép sic ky nhanh trén silic dioxit dé thu
dugc hop chit néu & d& myc nay (650 mg, hiéu sult: 65%). MS (ESI): 225
[M+H]".

.0
N
Y
~N 7
o)
NN ° \[(N SEM Cl
, 1) NaH, DMF N__N O
CIMNW 0°Cdénrt, hig
H / - (0]
O-N 2) SEMCI, DMF 70 CI
0°C dénrt, —N o<

b. 1-(6-Clo-pyrimidin-4-yl)-3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-(3 -mety.l-
isoxazol-5-ylmetyl)-3-(2-trimetylsilanyl-etoxymetyl)-ure '

B& sung NaH (60%, 80 mg, 2 mmol) vao dung dich chira (6-clo-pyrimidin-4-yl)-
(3-metyl-isoxazol-5-ylmetyl)-amin (300 mg, 1,34 mmol) trong DMF (5 mL) &
nhiét d6 0°C, va hdn hop phan ting dwgc khudy trong thoi gian 10 phat & nhiét do
trong phong. Dung dich chira 1-isoxyanato-3,5-dimetoxy-benzen (Quy trinh 2A,
buédc a-d, 337 mg, 1,37 mmol) trong ‘DMF (2 mL) dugc bd sung ting giot & nhiét
d6 0°C. Hon hop tao thanh dugc khudy trong thdi gian 0,5 giy. SEMCI (230 mg,
1,37 mmol) trong DMF (2 mL) dugc bd sung vao. Hn hop phan tng duoc khudy
& nhiét do trong phong trong thoi gian 1 gio. NH4Cl bdo hoa trong nude dugc bd
sung vao dé 1am ngudi hdn hop phan tng. Hon hop phéan tmg dugc pha lodng véi
nuée va duge chiét bang EtOAc. Dich chiét lién két duoc rira bing nudc va nude
mudi, dugce 1am kho trén natri sulfat khan va duge loc. Dich loc duge bay hoi dudi
chan khong dé tao ra san phim thé, dugc tinh ché bang phuong phap séc ky nhanh
trén silic dioxit dé thu dugc san phim néu & tiéu dé (440 mg, hiéu sult: 55%). MS
(ESI): 604 [M+H]"

ViDU - 137
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Mubi  N-[2-{6-[3-(2,6-diclo-3,5-dimetoxy-phenyl)-1-metyl-ureido] -pyrimidin-4-
ylamino}-4-(2-dimetylamino-etyl)-phenyl]-acrylamit TFA
Hop chit dugc tdng hop theo phuong phap sau ddy dugc phéc thao trong Quy trinh
2G 5-(2-dimetylamino-etyl)-2-nitro-phenylamin thay thé (dwgc didu ché bing
phwong phap dwoc phéc thao dudi day) trong budc (d) dé tao ra hop chéit néu & dé
muc ndy (39 mg, hidu suit: 29%) c6 dang mubi TFA. 'H NMR (300 MHz, DMSO-
dé) 6 11,86 (s, 1H), 9,76-9,70 (m, 2H), 9,02 (s, 1H), 8,40 (s, 1H), 7,86 (d, 1H),
7,51 (s, 1H), 7,12 (d, 1H), 6,90 (s, 1H), 6,57-6,48 (m, 2H), 6,24 (d, 1H), 5,74 (d,
1H), 3,94 (s, 6H), 3,35-3,28 (m, 5H), 2,98-2,92 (m, 2H), 2,79 (s, 6H); MS (ESI):
588 [M+H]". '

Piéu ché 5-(2-Dimetylamino-etyl)-2-nitro-phenylamin

~ NO,
1 i
N02 \O N/
F | =
0
DMF, 100°C .
/N\

a. [2-(3-Flo-4-nitro-phenyl)-vinyl]-dimetyl-amin

Hon hgp chia 2-flo-4-metyl-1-nitro-benzen (3 g, 19,3 mmol), N,N-
dimetylformamit dimetylaxetal (10 mL) va 3 mL of DMF (30 mL) dugc gia nhiét
4] nhiét d6 125°C trong thoi gian 1 gid. Hon hop duoc 1am maét va dugc cb dic dudi
ap sult giam @& tao ra chit rin mau tia. Viéc nghién bing hexan tao ra san phim

tinh khiét néu & tiéu @& (2,5 g, hiéu suét: 63%). MS (ESI): 211 [M+H]".
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b. [2-(3-Flo-4-nitro-phenyl)-etyl]-dimetyl-amin

B sung NaBH3;CN (770 mg, 12 mmol) va mét giot AcOH vao dung dich chira [2-
(3-flo-4-nitro-phenyl)-vinyl]-dimetyl-amin (1,7 g, 8 mmol) trong MeOH. Hdn hop
phan tmg dugc khudy & nhiét do trong phong trong thoi gian 2 gid va dugc lam
ngudi bang nude. Sau khi loai bd tit ca cac chét d& bay hoi trong chan khong, can
dugc chiét bang 10% metanol hai 14n trong DCM. Dich chiét lién két dugc rira
bang nuéc mudi, dugc 1am kho trén natri sulfat khan. Viéc c¢o dic dudi chan khong
tao ra san phdm thd, ma dugc tinh ché bing cot pha dao dé tao ra hop chét néu & @&
muc ndy (1,08 g, hiéu suét: 63%). MS (ESI): 213 [M+H]*

NO, NO,
F NH,
NH,OH
MeOH, MW, 100°C
1,5 gio
N N

¢. 5-(2-Dimetylamino-etyl)-2-nitro-phenylamin

B& sung amoniac hydroxit (5 mL) vao dung dich chira [2-(3-flo-4-nitro-phenyl)-
etyl]-dimetyl-amin (800 mg, 3,76 mmol) trong MeOH (20 mL). H8n hop phan tng
dugc gia nhi¢t & nhiét do 100°C dudi sy gia nhiét béng vi séng trong thoi gian 1,5
gio. Chét rén mau vang tao thanh dugc thu lai va dugc rira véi nude, duge lam kho
dudi chan khong va dugce lién két v6i mé truge d6 dé tao ra hop chét tinh khiét néu
& tidu d& (560 mg, hiéu suét: 55%). MS (ESI): 210 [M+H]*.

Quy trinh 2H: VI DU - 139
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N-(2-((6-(3-(3,5-dimetoxyphenyl)-1-metylureido)pyrimidin-4-yl)amino)-5-(4-
etylpiperazin-1-yl)phenyl)acrylamit

MeO OMe ol N
CI._N ; - m
7 W N
I NH, H
N - _N_N OMe
NH Triphosgen, DIPEA \ﬂ/
- 1,4-dioxan 0
OMe

a. 1-(6-clopyrimidin-4-y1)-3-(3,5-dimetoxyphenyl)-1-metylure
B& sung DIPEA (3,6 mL, 20,895 mmol) va triphosgen (0,81g, 2,786 mmol) vao
dung dich khudy chira 6-clo-N-metylpyrimidin-4-amin (1g, 6,965 mmol) trong
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dioxan (10 mL) dué6i khi agon & nhiét do 0°C. Hén hop tao thanh dugc khudy
trong thoi gian 1 gio & nhiét d6 70°C, va tiép d6 dé 1am mat dén nhiét do trong
phong. Hon hop phan tng dugc bd sung thong qua éng thong do vao dung dich
chtra 3,5-dimetoxyanilin (1,2g, 8,358 mmol) va DIPEA (1,2 mL, 6,965 mmol)
trong dioxan (4mL) du6i khi agon & nhiét @6 0°C. Hon hop phan tng dugc dé 1am
4m dén nhiét d6 trong phong va dugc khudy trong thoi gian 12 gid. Sau khi hoan
thanh phéan l’xhg bing TLC (Hexan:EtOAc, 7:3), hdn hop phan tng dugc pha lodng
bang etyl axetat va dung dich bdo hoa trong nudc chira NaHCOs. Lép chira nude
dugc tach riéng va dugc chiét bing etyl axetat (2x50mL). Pha hitu co lién két dugc
rira bang nuéc mudi, duge lam khd trén NazSOs, duogc loc va dugc ¢6 dic dudi
chan khong. Cin dugc tinh ché bing phuong phap sic ky cot silicagel
(Hexan:EtOAc, 70:30) dé tao ra 1-(6-clopyrimidin-4-yl)-3-(3,5-dimetoxyphenyl)-
1-metylure (1,1 g, hidu sut: 50%) c6 dang rén mau tring. 'HNMR (CDCls,
300MHz): 6 12,38 (s, 1H), 8,71 (s, 1H), 6,99 (s, 1H), 6,79 (d, 2H), 6,26 (t, 1H),
3,81 (s, 6H), 3,45 (s, 3H); MS (ESI): 323,10 [M+H]". |

CI N
z m Cl /Nm
N NaH, (Boc),0 SN
N__N g goc
N /N\[rN 0

OMe  THF, 0°C-t
o) 16 git

Me

o)

OMe OMe

b. 1-(6-clopyrimidin-4-yl)-3-(3,5-dimetoxyphenyl)- 1-metyl-3-tert-butyl cacbonat
ure '

NaH (0,124g, 3,098 mmol) dugc bd sung vio dung dich khudy chia 1-(6-
clopyrimidin-4-yl)-3-(3,5-dimetoxyphenyl)-1-metylure (0,5g, 1,549 mmol) trong
DMF khan (4mL) duéi khi agon & nhiét o 0°C. Hon hop tao thanh dugc khudy
trong thoi gian 15 phut. Va duge bd sung di-tert-butyl dicacbonat (0,50 mL, 2,323
mmol) & nhiét d6 0°C. Hon hop phan tng tao thanh dugc dé 4m dén nhiét 4o trong
phong va duge khudy trong thoi gian 16 gid. Hén hop phan Gng dugc pha loang
b%mg etyl axetat va mot lugng du nuéc lanh. Lép chira nuée duge tach ri€ng va
dugc chiét bang etyl axetat (3x25mL). Pha hitu co lién két dugc rira bing nudc

mudi, duoc 1am kho trén NaySOs, duge loc, va duoc ¢b dic dudi chan khong. Cén
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duoc tinh ché bang phuong phép séc ky cot silicagel (Hexan:EtOAc, 80:20) dé tao
ra hop chét néu & d& muc nay (0,45g, hidu sudt 69%) c6 dang rin mau tring.
THNMR (CDCls;, 300MHz): & 8,72 (d, 1H), 8,78 (d, 1H), 6,43-6,37 (m, 3H), 3,77
(s, 6H), 3,49 (s, 3H), 1,40 (s, 9H); MS (ESI): 424,10 [M+2]".

NH, NO

c /N /@i “H

\%/WIN N NO, NN
Boc \/N\)

. jone
OMe . [N Y Boc

N_ _N
- \Q/ Pd,dbas (10%) (N\) /NYN OMe

0 Xantphos (20%) 0
OMe Cs2CO0s (2 duong lugng)
Toluen, 100°C OMe
qua dém

¢. 1-(3,5-dimetoxyphenyl)-3-(6-((4-(4-etylpiperazin-1-yl)-2-
nitrophenyl)amino)pyrimidin-4-yl)-3-metyl-1-tert-butyl cacbonat ure

Pdy(dba)s (0,095g, 0,104 mmol) va Xantphos (0,1202 g, 0,208 mmol) dugc dua
vao trong 10mL toluen kho trong dng kin duéi khi agon & nhiét d6 trong phong.
Viéc 1am sach bing khi agon lién tuc trong thoi gian 5 dén 10 phut nita. Tiép d6 1-
(6-clopyrimidin-4-yl)-3-(3,5-dimetoxyphenyl)-1-dimetyl-3-tert-butyl cacbonat ure
(0,43g, 1,042 mmol) va 4-(4-etylpiperazin-1-yl)-2-nitroanilin (Quy trinh 2C, budc
a—c; 0,317g, 1,25 mmol) dugc bd sung vao va hdn hop phan ung tao thanh dugc
lam sach bang khi agon trong thoi gian 5 phut, va tiép d6 Cs,COs (0,676g, 2,08
mmol) dugc bd sung vio. Su lam sach bing khi agon lién tuc trong khoang thoi
gian 5 phut nita truée khi bit kin lo nho phéan tng. Tiép d6 hdn hop phan Gng duogc
gia nhiét & nhi¢t 4§ 100°C trong thoi gian 12 gid. Sau khi hoan thanh phan (ng
bing TLC (DCM:MeOH, 98:2), khdi phan tmg dugc chia thanh ting phén giira
EtOAc va nudc. Lép chira nuée duge chiét bing EtOAc (2x25mL) va 16p hitu co
lién két dwoc rira biang nude, nuée mudi, dugc 1am khé trén NaSO4 va dugc bay
hoi dué6i chin khong. Can thoé dwoc tinh ché bang phuong phép sic ky cot trén
silicagel (DCM:MeOH/97:3) dé tao ra hop chét néu & dé muc nay (0,250g, hiéu
suit 37%). 'THNMR (CDCls, 300MHz): § 9,30 (s, 1H), 8,58 (s, 1H), 8,17 (d, 1H),
7,59 (d, 1H), 7,14 (s, 1H), 7,08 (dd, 1H), 6,42 (d, 2H), 6,36 (t, 1H), 3,75 (s, 6H),
3,49 (s, 3H), 3,23 (t, 4H), 2,62 (t, 4H), 2,49 (q, 2H), 1,39 (s, 9H), 1,14 (t, 3H); MS
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(ESI): 637,4 [M+H]".
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d. tert-butyl (6-(3-(3,5-dimetoxyphenyl)-1-metyl-3-tert-butyl cacbonat
ureido)pyrimidin-4-yl)(4-(4-etylpiperazin-1-yl)-2-nitrophenyl)carbamat

NaH (0,0314g, 0,786 mmol) dugc bd sung vao dung dich khudy chia 1-(3,5-
dimetoxyphenyl)-3-(6-((4-(4-etylpiperazin-1-yl)-2-nitrophenyl)amino)pyrimidin-4-
yl)-3-metyl-1-tert-butyl cacbonat ure (0,25g, 0,393 mmol) trong DMF khan (4mL)
duéi khi agon & nhiét d6 0°C. Hon hop tao thanh dwgc khudy trong thoi gian 15
phut. Tiép d6 di-tert-butyl dicacbonat (0,12 mL, 0,589 mmol) dwoc b sung & nhiét
d6 0°C. Hdn hop phan ting tao thanh dwoc dé 4m dén nhiét do trong phbng va
dwoc khudy trong thoi gian 18 gid. Hon hop phan tng dugc pha lodng bang etyl
axetat va nudc lanh. Lép chira nude dugc tach riéng va dugc chiét bang etyl axetat
(3x20mL). Pha hitu co lién két duge rira bang nuéc mudi, duge 1am khd trén
Na;S04, duge loc va ¢d dic dudi chan khong. Cin dugce tinh ché bing phuong
phap sic ky cbt silicagel (DCM:MeOH, 97:3) dé tao ra hop chit néu & dé muc nay
(0,280g, hiéu suit 96%) c6 dang rin mau nau. 'HNMR (CDCls;, 300MHz): § 8,44
(s, 1H), 8,30 (s, 1H), 7,60 (d, 1H), 7,14-7,03 (m, 2H), 6,48 (d, 1H), 6,44-6,21 (m,
| 2H), 3,75 (s, 6H), 3,49 (s, 3H), 3,49 (t, 4H), 2,62 (t, 4H), 2,49 (q, 2H), 1,38 (d,
18H), 1,14 (t, 3H); MS (ESI) 737,5 [M+H]".

NO, Boc NH, I?oc

N N

Kj p Ione
R iH N

Boc om aney Ni H, (\]\1 Boc
r ®  MeOH-THF rN /N\H/N OMe
36 glb 0
OMe ' OMe

e. tert-butyl (2-amino-4-(4-etylpiperazin-1-yl)phenyl)(6-(3-(3,5- dlmetoxyphenyl)
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1-metyl-3-tert-butyl cacbonat ureido)pyrimidin-4-yl)carbamat
Hdn hop chita tert-butyl (6-(3-(3,5-dimetoxyphenyl)-l-rhetyl-3-tert—butyl cacbonat
ureido)pyrimidin-4-yl)(4-(4-etylpiperazin-1-yl)-2-nitrophenyl)carbamat  (0,280g,
0,380 mmol) va Raney nickel (0,0Sg) trong hdn hop chira MeOH va THF (1:1)
(10mL) dugc khudy trong thoi gian 36 gidr & nhiét d6 trong phong duéi khi hydro
(binh cAu). H8n hop phan tmg duge loc théng qua dém Xelit. Dich loc duge cb dic
d8 tao ra hop chit néu & d& muc nay (0,14g, hiéu sudt 52%). MS (ESI): 707,7
[M+H]*.
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f. tert-butyl (2-acrylamido-4-(4-etylpiperazin-1-yl)phenyl)(6-(3-(3,5-
dimetoxyphenyl)-1-metyl-3-tert-butyl cacbonat ureido)pyrimidin-4-yl)carbamat
B6 sung TEA (0,08mL, 0,594 mmol) duéi khi agon vao dung dich khudy chira
tert-butyl (2-amino-4-(4-etylpiperazin-1-yl)phenyl)(6-(3-(3,5-dimetoxyphenyl)-1-
metyl-3-tert-butyl cacbonat ureido)pyrimidin-4-yl)carbamat (0,14g, 0,183 mm<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>